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Bl ABTORIE

O

PamionanbHe Ta eeKTHBHE BUKOPHCTAHHS MPUPOIHUX PECYPCiB € OfI-
HIEFO 3 TOJIOBHUX MPOOJIEM HApOIHOTO rocIofapcTBa Hamoi kpainu. Lle o0y-
MOBJICHO THM, 110 TIPUPOIHI PECypCH, JOCTYITHI ISl IIBUIKOTO OCBOEHHS,
JIAFOTh HAWOUTBIINN eKOHOMIYHHHN edekT. UibHe Miciie TyT HEOJAMIHHO MOCi-
Jlae mpooiieMa parioHaIbHOTO BUKOPUCTAHHSI 3eMIli, 30€pEeXKEeHHS Ta ITiJ[BU-
IICHHS POMIOYOCTI IPYHTIB Y CY9aCHUX PHHKOBHX YMOBAaX I'OCIIONAPIOBAHHSI
3a pi3HUX (POPM BIIACHOCTI Ha 3eMJTI0, aJ[)K€ TIEPEBAKHY OLIBIIICTh MPOAYKTIB
Xap4yBaHHSI MU OTPHMY€EMO 3aBISIKH IPYHTaM.

[Tpomuciose, riipoTexHiuHe, HUILX0BE OyAiBHULITBO, ypOaHi3allis, Metio-
pattis, 0opoTs0a 3 epo3i€ro, PO3BUTOK JIICOBOTO, BOAHOTO TOCIOAAPCTBA, 0XO-
pOHA MPUPOU — 11€ OCHOBHI HAPOHOTOCIIONAPCHKI MTPOOJIEMU, BUPILICHHS
SKHX TaKOXK MOTPeOye Xa3siHOBHUTOIO, EKOJIOTIYHO IPaMaTHOTO ITiIXOAY 10
3eMJICKOPHCTYBAHH, SIKi 30pi€HTOBAHO Ha HOOC(EPHY MEPCIEKTURY. YKpaiHa
BiZIOMa y CBITi 3aBIISIKH POIIOYNM IpyHTaM. BoHa Mae pisHOMaHITHI MPUPOIHI
YMOBH 1 BeJIUKi TpUpOIHi OararcTia. KoxkHa mpupoiHa 30Ha XapaKTepU3y€eTh-
Cs1 KOMIUIEKCOM KOHKPETHHX TPYHTIB. 3a pe3yJbTaTaMH BEINKOMACIITaOHHX
IpyHTOBHX oOcTexeHb (1957—61 pp.) y Mexax YkpaiHu BHIIJICHO OUTbIIIe
632 BuIB IPYHTIB. SIKIIIO BpaxyBary iX TPAaHYJIOMETPUYHHNA CKIIaJ i pO3psiIn
3a MAaTePUHCHKUMH MTOPOJIAMH, TO iX KUTBKICTh 3pOCTa€ 10 ABOX-TPHOX THUCSY.
Li rpyHTH BUBYAIOTHCA Pi3HUMHU criocoOamu. OAMH 3 HUX — JabopaTopHi
METOIU JOCIIKeHHS,— SIKi HaIal0Th IPyHTaM 00’ €KTUBHY XapaKTEPUCTHKY.

JlaGoparopHuii TPaKTHUKYM 3 IPYHTO3HABCTBA, IKUH HATMCAHUIN KOJEKTH-
BOM aBTOpiB Kadenp rpynTozHasctBa XHAY im. B. B. Jloky4aesa i Hario-
HAJILHOTO YHIBEPCHUTETY «010TEXHOIIOT1] 1 MPUPOA0OKOpHCTYBaHH» (M. KuniB),
OXOIUTIOE yCi PO3IITH «3araJbHOTO 1 YaCTKOBOTO IPyHTO3HABCTBa». OkpeMmi
fioro po3aiiu Hanucanu: npodecop B. B. Jerrsapsos, npodecop A. [I. ba-
naes, ipodecop C. 1. Bepemeenko, nonertu O. JI. Tonxa i 0. C. Kpasuen-
ko, acucteHT C. B. Kpoxin (3araibHe IpyHTO3HABCTBO); akaiaemik YEAH,
npodecop . I. Tuxonenko, mouent JI. JI. Bemiuko, nouent K. b. HoBocan
("4acTKoBE IPYHTO3HABCTBO).

3arajgpHy pelaKiilo «IPaKTHKyMa 3 IPYHTO3HABCTBA» 3[IMCHHUB JOKTOD
c.-r. Hayk, ripod. . I. TuxoneHko.

Komn’rorepuuii Habip, rpadika, mamtonku — /1. B. ['aBBu.



Big aBTopiB

Ha oOknaeHtii mociOHMKa 300pakeHi mpodiii IPYHTIB 3 KOJEKIii Kade-
pu rpyaro3naBctBa XHAY im. B. B. Jlokyuaega.
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JIICOJYYHA 30HA
JlepHOBO-CHIIBHOIII I30JMCTHI TIICIOBATHI IPYHT Ha BOJHOJIBOJOBUKO-
Bux Bigximagax. Kuiscoke Ilomices.
JlepHOBO-CepeHbOMII30IUCTUI IPYHT Ha BOAHOIBOAOBUKOBUX BijIKIIa-
nax. XXuromupcerke [osiccs.
JlepHOBO-C1a00ITi A30IMCTHI TPYHT HA BOJHOJOMOBUKOBUX BiJKITajax.
XKuromupcrke [Tomices.
[Neperniiino-kapOoHATHUIA IPYHT (PSHA3MHA) Ha €JIIOBI{ BalHAKIB. Maie
ITomicest, JIpBiBCEKa OO

JICOCTEN I CTEINl
SIcHO-cipwmii JTicOBHIA MITMHHUKA TPYHT Ha 4epBOHO-Oypiit ruHi. Jlico-
cren, XapKiBcbka 001.
TeMHO-cipuii o11i/[30JICHUH I'PYHT Ha JIECOBUIHOMY CyrIIMHKY. Jlicocrer,
[onTaBcbka 001
Cipuii JicOBUH TPYHT Ha JIECOBUIHOMY CYIIHHKY. Jlicocten, Xapkis-
ChKa 00
YopHo3eM omiJB30NIeHH Ha JIECOBUAHOMY cyrmuHKY. Jlicocrem. Yep-
HITiBCBKa 00T
Yoproszem 3BuUaitHmii Ha neci. Crem, 3amopizpka 001
Yopnosem niBaeHHwmit Ha seci. Cren, Oaecbka o0II.

A30HAJIBHI, TIPCBKI TA JEAKI IHIII TPYHTH
Topd’ssauk TuOOKuit HU3WHHUKA eBTpodHmit Ha TOpdi. Jlicocrerm.
JIsBiBCHKa 001, . 1yOmnsiHu.

KopuuneBuii IpyHT Ha eJIOBIi NIIIBHUX BarHsKIB. KpuMcbke miarip’s.
UepBonwuii (epaniTHuil IpyHT Ha emoBii ceprneHTHHIB. KyOa, Opienre,
TPOIIKH.

YHopHo3eM BUITYKEHUH MEpeiIKaBKa3bKUil Ha JIECOBUJIHOMY CYTJIMHKY.
Cren, Kpacnonapebkuii kpait, PO.

TeMHO-KalTaHOBUI CepeHbOCONIOHIIOBATHI TpyHT Ha seci. Crer,
Muxko:aiBchka 0071

CoJoHYaK XJIOPHIHO-CYTB(pATHAN HA JIECOBHIHOMY CyrHMHKY. Crerr,
XepcoHchKa 001.

CoJoHeIs cepeHiil KalTaHOBUi CyTb(aTHO-XIOPHIHO-COTOHYAKOBHH
Ha TmHi. Kpum.

ConoHenb JIy4HO-4YOPHO3EMHHUH Ha OITICEHOMY JIECOBUHOMY CYIJIMHKY.
Cren, XepcoHcbKa 0011



NOHEITTE NRO MPYHT
o

IpyHT icHye y npuposi 00’ €KTUBHO, HE3AIEXkKHO Bijl CBiIOMOCTI JIHOEI,
ajie € HaCTUIbKU CKJIAJHUM YTBOPEHHSM, L0 HAa OKPEMHUX eTarax Horo ao-
CJIIDKEHHsI BUSHI 3BEpTaNIM yBary JIUIIE Ha SIKYCh OJJHY BIACTHUBICTH IPYHTY.

[epiie reneTnyHe BU3HaueHHs IpyHTY naB B. B. JlokyuaeB y momoBini
PO MPUHIMIY Kiacudikallii pyHTIB, BUTOJIONICHIN Ha 3acinaHHi BijyiineH-
Hs reonorii Ta MiHepanorii CaHkT-IleTepOyp3bkoro ToBaprcTBa MPHPOAO-
3HaBIiB 14 kBiTHS 1879 p.: «Ecnm u3y4ars mouBy 1o ee HanOoIiee THITMIHBIM,
HanboJIee eCTECTBEHHBIM MPEJICTABUTENSM (YEPHO3EM U CEBEPHBIC CyXOMYT-
HO-PaCTUTEIBHBIC TIOYBHI), TOTJAa HEHU30EKHO TPHUICTCS CleliaTh TaKoe ee
onpeoeneHue: 3T0 CyTh IIOBEPXHOCTHO JIeXkKAlle MUHEPAJIbHO-OpraHuYecKue
00pa3oBaHMs, KOTOpBIE Beeraa 0omee Uik MEHee CUIIbHOOKPAILIEHbl T'yMYCOM
U MOCTOSIHHO SIBJIIOTCS PE3YJIbTaTOM B3aUMHOM JESTEIbHOCTH CIIEIYIOIUX
areHTOB: JKUBBIX M OTXKHMBAIOLIMX OPraHU3MOB (KaK pPacTeHHUH, TaK U K-
BOTHBIX), MAaTEPUHCKOM TOPHOM MOpOJBI, KIMMara U pesnbeda MECTHOCTIY.

V «Jlexknuax o mousoBeneHun» (1901) B. B. JlokydaeB minkpeciioBas,
IO IPYHT «eCTh (YHKIMs (pEe3ynbTaT) OT MaTepUHCKOM Mopoabl (TpyHTa),
KJINMaTa U OpPTraHU3MOB, IOMHOXKEHHAs Ha BpeMs» [5].

Haiironosnime B JIOKY4a€BCHKOMY BHU3HAuCHHI IPYHTY T, IO BOHO, T10-
nepIe, CTaBUTh IPYHT Y Pl CaMOCTIHHHMX IPUPOHUX TiJ, sIKi AKICHO Bi/Ipi3-
HSFOTHCS BiJI 1HITMX T TPUPOJIH, TIO-APYTE, POTIAAE IPYHT K ICTOpUYHE
SIBUIIIC, SIKE Ma€ CBid BIK Ta ICTOpl}O YTBOPEHHSI, MTO-TPETE, HATOOMIYE HA
iCHyBaHHI Q)yHKuloHanLHHx 3B’SI3KIB MK IPYHTOM Ta yCiMa iHITUMHU TpH-
POAHUMM TiJaMU i ABUIIAMHU.

JI0 IbOTO Yacy CKIAI0Cs TaKe BU3HAYEHHs IPpyHTy. [ pyHTOM Ha3uBaroTh
ocobmuBe TPUPOJTHO- ICTOPUYHE TiJIO, SKE SIBJISE COOOI0 MyXKHUM TOBEpXHe-
BUH IIap CyIli 3eMHOi KOPH, 110 CKIaJa€ThCs 3 OKPEMHX B3a€MOIIOB ’I3aHUX
Ta B3a€MOOOYMOBIICHMX T'€HETHMYHHX TOPU3OHTIB 1 XapaKTepU3yeThCS PO-
JEOUICTIO.

Koxnuit rpyHT Mae npodins. [Ipodins rpyHTY — 1€ eBHE CHIONTyYEHHS
TeHEeTHYHHUX TOPU30HTIB B MEKaX IPYHTOBOTO TiJla, CIieUU(idHe 11 KOKHOTO
THUITy IpPyHTOTBOPCHHS 3 YCiMa 0COOIMBOCTSIMU HOTO TIPOSIBY.

I'eHeTn4Hi IPyHTOBI rOpH30HTH — I ONHOPITHI MIAPH TIPYHTY, SKi
CKJIQIal0Th TPYHTOBHH MPOodiis 1 BiAPI3HIIOTECS MOP(OIOTIYHIMHI O3HAKa-
MH, CKJIaJIOM Ta BJIaCTUBOCTSIMH.



BIIEIR PASKIB MPYHTY
| MIErOTOBKA X L0 AHANISY

o

Binbupanns npo0 rpynTiB npoBogaTs 3rigno ACTY ISO 10381-1:2004
Sxictb rpyHTy. Binbupanus npo6. Yactuna 1. HacranoBu mopo ckiagan-
Hs mporpam Binoupanus npo0O, JCTY ISO 10381-2:2004 Skicts rpyHTY.
BigOupanns mpo6. Yactura 2. HacraHoBH 3 MeTOHIB BinOMpaHHS Mpoo,
JACTY ISO 10381-3:2004 Skicts rpyHTy. Binbupanus npo6. Yactuna 3. Ha-
CTaHOBHU 3 O€3MEKU.

s onepskanHs (Bi3NKO-XiIMIYHOT XapaKTEPUCTHKY IPYHTIB 1 IPYHTOTBOP-
HUX MOPIJI, JJIsl yTOYHEHHS MOJIbOBOT JIIarHOCTUKY BiIOMPAIOTh 1HIUBITyallb-
Hi 3pa3ku IPyHTY. 3MilllaHi 3pa3KH SBJISIOTH COO00 P00y OpHOTO abo TiIop-
Horo mapy. CepenHio mpoOy BiIOMParOTh 13 CyMilli 3pa3KiB BiIIOBITHOTO
TOPH30HTY a00 mapy (YaCTHHU TOPU3OHTY), B3SATHX B LIECTH-BOCHMH IIPU-
KOIIKaX, KOXKHA 3 SIKMX PO3TalIOBaHA HABKOJIO OCHOBHOTO PO3pi3y Ha BiJcTaHi
10—15 m. SIk110 0OCHOBHHUH PO3pi3 HE 3aKIATA€THCS, TPUKOIKH PO3MIIIYIOTh
10 Kouty. 3MilllaHi 3pa3Ki BUKOPUCTOBYIOTh MEPEBAYKHO IS BUBYCHHSI THA-
MiK{ TIO)KUBHUX PEYOBHH.

Puc. 1. Cxema rpyHTOBOI0 po3pi3y /Jisi BUBYEHHS
MOP(OJIOTiYHUX 03HAK IPYHTY
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laauBiyansHi 3pa3ku OepyTh i3 CepeANHH KOXKHOTO TCHETHIHOTO TOPH-
30HTY B HaMOUIBII TUIIOBHX pO3pi3ax ad0 3 TOPU3O0HTIB, OCOOIHMBO I[IKABUX
JUTsl BUBYCHHS (TOBIIMHA IIapy moBuHHA OyTH Onmm3bko 10 cm). B 3pa3ok He
MOBUHHI NOTPAIUIATH HE XapaKTEPHi JAJIsl HhOTO HOBOYTBOPECHHS (KPOTOBHHU
Ta IHII BKJIIOUEHHS ). 3pa30K BiIOMPatoTh Jonaror abo Hoxem. Kpaie Opa-
TH 3pa3KH 3HH3Y BBEPX, iHAKILE MOXKHA 3aCHUIATH HIDKHIO YACTHHY PO3PI3y,
a CTIHKM 3a0pyIHHUTH MaTepiajoM i3 BHIIE pPO3TALIOBAaHUX TOPU3OHTIB. B3s-
THH 3pa3oK 3aBEPTAIOTh Y OOTOPTKOBUH MAITip 1 TOJAFOTh JIBl €THKETKU: OHY
pa3om 3i 3pa3koM, APYry 330BHI mij mmarar. Ha eTukeTkax BKa3ylOTh: Ha3BY
oprauizarii, ska 31ificHIOE poOoTy; 007acTh, pailoH, 3eMJICKOPHCTYBAHHS,
Jie BimiOpaHMii 3pa30K; HOMEp po3pi3y 1 Ha3By IPYHTY; TOPH30HT 1 IIHONHY
BiZI0OOpy 3pa3ka (1€ BKa3ylTh TAaKOX Yy JKypHAIIi TIOJILOBOTO OIUCY IPYHTY).
3pa30K MOBHHEH BAKUTH OIM3BKO OTHOTO KiIOTpamy.

3pa3Kku BUCYIIYIOTh, TOOTO JIOBOJSTH JI0 TIOBITPSTHO-CYXOT0 cTany. 30epi-
TaHHs y BOJIOTOMY CTaHi, BUCYIITYBaHHS Ha COHIII 200 B I1edi HE JIOIyCKAETh-
cs1, 00 1€ IPU3BOAUTD JI0 IEPEKPYUCHHS PE3yIIBTaTiB IIPH BU3HAUYCHHI BMICTY
HITpATIB i MPUCYTHOCTI BOAOPO3YMHHOI POCPOPHOI KUCIOTH Ta Kajito (depes
0COOIMBOCTI MiKpOOiOJIOTTYHUX MPOLECIB).

Jis BUCylIyBaHHS 3pa3Kd PO3CTHJIAIOTH HA YHUCTOMY Tamepi LIapom
1,0—1,5 cm, Benmuki arperatu po3aaMmyroTh, BUTY4alOTh BEJINKI BKIIIOYCHHS,
KOpeHi. 3pa30K HaKPHBAIOTh MANIEPOM 1 MIEPIOJUYHO MEPEMIIIyIOTh ISl TIPH-
CKOPEHHS BUCHXaHHS. HempumycTuMo CyIuTH 3pa3ku TaM, jie 0araro Ity

Puc. 2. Bypu aJjist B3ITTS P00 IPYHTY:
1 — Kaunncbkoro; 2 — I3mainbscpkoro; 3 — Hekpacosa
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Ta € 3arpos3a ajacopOyBaHHs JabopaTOpHUX a00 BUPOOHWYMX Ta3iB Macoio
3paska. JloBeneHunii 10 MOBITPSHO-CyXOro CTaHy 3pa3OK IPYHTY B naboparop-
HHUX YMOBaX PO3THPAIOTH y (Gapdoposiit CTy1'II_[1 ayie mepe] UM IIPOBOISTH
TOBTOPHHUIT 10CKOHAIILHHUIA BiZI0Ip BKJIFOUYEHB i HOBOYTBOPEHB. [loTiM 3pasoK
MPOCIIOIOTH KPi3h CUTO 3 OTBOpaMu | MM. [ pyHT, SIKHii 3aJIMIIAETHCA HA CUTI,
PO3THPAIOTh B CTYIIIII JIaji JI0 IIOBHOTO MOJPiOHEHHS 3pa3Ka.

Ipyur (mopomy), AKMA OTPUMYIOTH TIC/Isl MPOCIIOBAHHS, BUKOPUCTOBY-
10Th JJIs1 1a00paTOpHKUX A0CTIKeHb. [1i)1 Yac BU3HAYCHHSI KUTBKOCTI TYMYCY
y IPYHTI IPOBOAATH JOCKOHATBHUM BiOip OpraHivHuX BKItOUCHb. [linroros-
JICHUH JUIS JOCIHIIKCHB 3Pa30K 3 ETHKETKOIO KJIAAyTh y OaHKY 3 IPUTEPTOIO
npoOkoro abo, B KpailHLOMY BHIIAJKy, B TAllepOBi MakeTH (Kpaie 3 Kalb-
KH, 3BUYalfHO MEHII TirPOCKOMIYHOT). 30epiraloTh 3pa3Kku y CHelialbHOMY,
Jo0pe MPOBITPIOBAHOMY IMPHUMIIICHHI (B JIaOOpaTOpHUX YMOBax 30epiraTu
iX He MOXKHA).



SATAJIBRE
rPYHTOSHABCTBO

O

NOXOO>KEHHSA
MIHEPAJIbHOI YACTUHU I'PYHTY
TA Il AFPOHOMIYHE 3HAYEHHS

BuB4eHHSs npouecy XiMiYHOro BUBITPIOBAHHS
MacuBHO-KPUCTAJIIHHUX PCbKUX 110pig
(Ha npviknagi rigposiay rpaHity)

I'pyut — Gararodasna cucrema. Moro TBepaa hasa BKiouae B cebe Mi-
HepaspHy i opraniuny dacTiHH. [loxomkeHHs Ta popMyBaHHS MiHEpaIBHOT
4acTUHHU TBepaoi (a3u IPpyHTY TICHO TOB’s3aHI 3 TporecaMu (hi3UYHOTrO,
XIMIYHOTO Ta 010JIOTIYHOTO BUBITPIOBAHHSI.

[ pyHTOTBOPEHHIO 3aBKIM MEPENY€E BUBITPIOBAHHS IiPCHKOI TOPOMIH, KA
3a3Ha€ CyTTEBHUX 3MiH BHACHIJIOK JIii YMCIEHHUX (Pi3UKO-XiMiuHUX 1 Oioio-
riunux (akropis. Benuke 3HaueHHA Mae XiMiuHUM BB Boxu. OcoOInBO
AKTHBHOIO € BOJa, sika MicTUTh CO, Sk areHT XiMiYHOTO BUBITprOBaHHs. [Ipu
XIMIYHOMY BHBITPIOBaHHI MOPiJ Ay’e 4acTo BigOyBalOThCs SBUILA Iiapara-
1ii, TOB’sI3aHi 3 YTBOPEHHSM HOBHX CIIONYK, MyXe 30araueHux Bojoro. Lle
MOXHA CIIOCTEpiraTH, 30KpemMa, B riipoMOpQHHUX I'pyHTaX (JIy9HUX, TYYHO-
00JI0THUX, OOJIOTHHX ):

2Fe,0; + 3H,0 — 2Fe,0; - 3H,0.
(cemamum) (numonim)

V XiMIYHOMY BHBITPIOBaHHI MACHBHO-KPUCTAIIYHUX TIOPIiJ] BEJIUKY POIh
BiJlirpa€e TiApONI3, BHACHIAOK SKOTO B KPUCTAIIYHIN PEmITIi MiHEpaliB
Bi/IOYBa€ThCS 3aMIllIEHHsI KaTIOHIB JYXHHX 1 JY)KHO3EMEIbHUX METalliB



10 3aranbHe rpyHTO3HaBCTBO

I0OHOM BOJIHIO BOJIM 1 YTBOPIOIOTBCS T1IPOKCHJIU JIYTIB Ta AJTFOMOKPEMHIEBI
KHCIIOTH.

3anexHICTh TIHOWHU peakKiii T1Ipoi3y MaCHBHO-KPUCTAIIIYHOI TipCHKOT
MOPOIH BiJl 4acy B3a€MOJIl BOIU Ta TEMIIEPATypH MOXKHA MPOCTEKUTU Ha
MIPUKIIAJI T1IPOi3y IPaHITy IiJ] 9ac JabopaTopHoi poOoTH. 3 MiHepaliB, sKi
BXOJIATH JIO CKJIaJly TPaHiTy, HAUMEHIIl XiMIYHO CTIHKUMU € MOJIbOBI IITIATH:

K,ALSi, O, + H,O + CO,— H,ALSi,Oy -H,0+ K,CO; + SiO, -nH,0.
(opmoxnas3) (kaoninim) (nomawy) (kpemmneszem)

UMM iHTEHCHBHILIE T1IPOJIi3 OPTOKIA3y, THM OUIbINY KiJIbKICTh T1IpOJTi-
THUYHO JIY’)KHOT COJIi MOJKHA BU3HAYUTH y (PiIbTpari.

Xin po6oru. /st gocnigy rpaHiT MoApiOHIOIOTH B MOPOIIOK, INITYYHO
HAONMKAFOYH TIOPOY JI0 CTaHy, B SIKOMY BOHa TepeOyBae IiCis TPUBAIOTO
(I3UYHOTO BUBITPIOBAHHS.

OnHaKoBYy KUTBKICTH (OIHM3BKO 3 T') MOPOIIKY TPaHITY 3BaXKyIOTh Ha TEX-
HOXIMIYHHX Barax, KJIaJayTh Y YOTHPH KoJ004YKH (MicTKicTio 100—150 wmu).
VY nepiii 1Bi KOJIOOYKH J0JIHUBAKOTH 1O 50 MJI XOJIOAHOT TUCTUIIHOBAHOT BOJIH.
Cycrnensito B nepriii koidi 300BTYIOTh 5 XBHIWH, B JpyTiid — 20 XBUJIHH.
VY ocraHHI /BI KOJOOYKH MOIMBAarOTh SO MII Tapsdoi JTUCTHUIHOBAHOI BOIU
1 300BTYIOTH y Till e MOCIiOBHOCTI, 10 1 nepuri aBi. [licng 300BTyBaHHS
cycnensii (QUIBTPYIOTh Yepe3 CKIaa4acTuil (GpUIbTp «CHHS CTpiukay. SKio
OTPUMYIOTh KaJlaMyTHHUH (DiIBTpPaT, TO HOTO 3HOBY MOBEPTAIOTh Y KOJIOY, J0-
JaroTh Bi kparwti 10% pozuuny CaCl, 1 3HOBY QiIbTpYIOTh. Y YHCTI KOIO0Y-
KN BiIOMPAIOTH MINETKOIO MO 25 MII (GUIBTpaTy AT TUTPYBAHHS. Y KOXKHY
KOJIOOYKY 3 (UIBTpaTOM JIOJArOTh IO JIBi Kparuti peHondraneiny. Skmo ma-
JTMHOBE 3a0apBIICHHS HE 3 SBJISETHCS, TO [Ie O3HAYAE, 110 Y (UIBTPATI HEMAE
HOpPMaJIbHUX KapOOHAaTIB. Y KOJI00UKH CJILJ JOAATH 10 JABI Kparuli iHIuKaTopa
MeTunaopanxk i tutpysatu 0,02 H pozuraoM H,SO,, Toku He 3’ IBUTHCS CTiiiKe
pokeBe 3abapBiieHHs. 3a KiBKICTIO KHUCJIOTH, BUTPAYCHOI HA THTPYBAaHHS,
BHCHOBYIOTh TIPO TIIMOWHY TPOTIKaHHSI peakiii rijpomisy rpaniry. s 3pyd-
HOCTI TOPIBHSIHHSI PE3yJIbTaTiB TUTPYBAHHS CKJIa/IaloTh Tabnuiro (Tadm. 1).

1. 3anexHicTh IHTEHCHBHOCTI Tiposi3y rpaHiTy Big TemIepaTypHHX
YMOB i yacy B3aeMOAil

300BTyBaHHSI IPaHITy 3 JUCTUILOBAHOIO BOIOI0

[Mokazuuk XO0JIOHOIO rapsi4010

5 xB. 20 xB. 5 xB. 20 xB.

Kinsxicts 0,02 1 pozuuny H,SO,,
BUTPAYEHOI0 Ha TUTPYBAHHS




NOXOAXKEHHS, CKNAZ | BITACTUBOCTI
OPrAHIMHOT YACTUHU I'PYHTY (TYMYCY)

PomtodicTh sIK OCHOBHA BIACTHBICTH OYIIb-SIKOTO IPYHTY, SIK HOTO OCHOBHA
SIKICTh, B 3HAUHIHM Mipi 00yMOBJIEHA HASIBHICTIO Y HhOMY MYJIyBaTol (ppakiiii,
IO SIBJISIE COOOI0 KOMIUIEKC ITHHUCTUX YaCTUHOK, BKPUTHX IDTIBKAMH TyMY-
cy. be3yMoBHO, ryMyCy HaJIe)KUTh TOJOBHA PONb Y (POPMYBaHHI POMIOYOCTI
IPYHTIB.

TosioBHUM JKepesioM YTBOPEHHS TyMycy Y IPYHTI € BiIMmepii Mig3eMHi
OpraHu POCIMHHUX OpraHi3MmiB. KopiHHS poCiIMH pa3oM 3 HaJ3eMHHM POC-
JUHHUM OMNAaJIOM CHPHUS€ YTBOPEHHIO OPraHiyHOi YaCTHHHU TPYHTY, 3a paxy-
HOK sKOT IpH il ofabIomy nepeTBopeHHi BiIOyBAa€THCS CHHTE3 BTOPUHHUX
dbopm KHUBOT MaTepu MIKpPOOPIaHi3MiB Ta IPYHTOBUX TBAPHH, 3 OTHOTO 00Ky,
Ta BUHUKHEHHS 1 HAKOITMYEHHS T'YMYCOBHX PEYOBHH — 3 1HINOTO. PocimHHI
Ta TBAPHUHHI PEIITKH y TPYHTI MiJJIal0ThCSI IPOIIecaM IepeTBOPEHHS, sIKi BiJl-
OyBaroThCs y IBOX HampsiMKax: 1) po3Kiiaj 3 yTBOPEHHSIM COJIEH Ta MPOCTUX
MiHepanbHuX cnoiyk: CO,, H,O, NH, Ta iH.; 2) yTBOpeHHS (CUHTE3) HOBHX,
OULTBII CTIMKUX OPraHiYHUX CIIONYK, CTeNnU(IYHO BIACTHBHUX IPYHTY, TOOTO
rymycy (y mepekiazi 3 JIJATHHCHKOI 03HAYAE «3EMILSD), IPYHT», «TCMHHID)).
3a M. M. KoHOHOBOI0O, yTBOpEHHs I'yMyCy MpPOXOAUTH JiBa eranu. Crovar-
Ky OpTaHiuHi PelTKH y rpyHTi 32 y4JacTio MiKpoopraHi3MiB PO3KJIa1al0ThCs
JI0 OLIBII MPOCTUX OpFaHl‘-IHI/IX CHIOMyK (q)eHomB AMIHOKHUCIIOT, TIeTITH/IIB).
Hamni BlI[6yBaIOTI>C$[ KOHJICHCAITis 1 oJiMepH3allis uxX HpOI[yKTlB posKiIazy
OpPraHiYHUX PEIITOK ITiJl BIULTUBOM (PEPMEHTIB, SKi BHUIUISIOTHCS MIiKpPOOp-
raHi3MaMH, Ta MiJ KaTaTITHIHAM BIUINBOM JPiOHO3EMY 3 YTBOPEHHSIM TyMy-
COBHUX PCUOBHH.

BcTanoBieHO XIMIYHHI €IEMEHTHHH CKJIaa TyMYyCy B PI3HHX IpyHTax:
Bymemio — 52—69%, xucHio — 32—39%, Bogaio — 4,5%, azory —
o1s 5%.

BinbaricTs 1OCHITHUKIB BUUISIFOTH Y CKIJIAJI TYMYCY OKpeMi XiMidHi rpy-
K CTIOJIYK 32 iX Sa6apBJ'IeHH$IM 1 BITHOIIICHHSIM JI0 PO3UYMHHUKIB (TYMiHOBI
KUCIIOTH, FyMlH yJ'IBMlH TOIIO). BMiCT XiMIYHHX TPyl CIIOIYK BU3HAYAETHCSI
IIPY BUBYEHHI XIMIYHOT NPUPOIU TYMYCY Pi3HHX IPYHTIB Ta BCTaHOBIICHHI
TUIY TYMYCOYTBOPEHHSI.

Y arpoHOMIYHOMY IPyHTO3HABCTBI TepeBara Ha/la€ThCsl BUBYCHHIO CTili-
KHX BJIACTHBOCTEH T'yMycCy, a HE BH3HAUCHHIO HOTO AMHAMIYHOTO XIMI4HOTO
ckiany. Y cBiit wac O. H. CokonoBCchbKHIA IMiZKPECTIOBaB: SKUM OU He OyB
XIMIYHHH CKJIag I'yMycCy, OCHOBHOIO XapaKTEPHOIO PHCOI0 HOTO € KOJOia-
HicTh. CaMe Kooigani TyMyc 00yMOBITIOE OCHOBHI arpOHOMIUHI BIIaCTHBO-
CTI IPYHTIB. YUCHUI PO3IUTUB 'yMycC Ha JIBI ()OPMHU: aKTHBHY 1 TACHBHY, J1aB
M XapaKTepUCTUKY Ta BU3HAYUB IX arpOHOMIUHE 3HAYCHHSL.



KIJIbKICHA XAPAKTEPUCTUKA
OPIrAHIYHOI YACTUHU I'PYHTY

Bu3HayeHHs 3arasibHOro ymicTty rymycy
(metoa l. B. TiopiHa B moangikauii B. M. CumakoBa)
(ACTY 4289:2004)

I'ymyc € eHepreTHYHNM MarepianoM It MiKpoOiB IpyHTY. SIK THIOBHHA
KOJIOi7 BiH 00yMOBITIOE BOMPHY 3[aTHICTH Ta MPOIECH CTPYKTYPOYTBOPCHHS,
BIUTMBAE HA TEIUIOBUI{, BOXHUN Ta HOKUBHAHN PEKIMH IPYHTIB.

I'ymyc € mxepenom asory, Gochopy Ta iHIIMX €IEMEHTIB, HEOOX1THUX
JUTSL JKUBJICHHSI POCITHH. Y TIEBHHX yMOBaX BiH MOJKE BIUTMBATH Ha JOCTYTI-
HICTh HeOpraHigHoro (ocdopy, Mapratito, Miai. ToMy KilbKicHE BU3HAYCH-
HS TYMYCY Y IPYHTaX Ma€ BEJIUKE 3HAYCHHS.

Mertop, sikuii TPONOHYEThCS, 0a3ye€ThCsl Ha O0JIKY KUTbKOCTI KUCHIO, He-
00XiHOTO Uil OKHCJICHHSI OPTaHIYHUX PEYOBUH IPYHTY, 3 JOIMYIIECHHSAM, 1[0
KHCEHb BUTPAYAEThHCS TUILKUA Ha OKUCIICHHS ByIielo rymycy g0 CO, xpomo-
BUM aHT1IPHJOM Y TIPUCYTHOCTI CIp4aHOT KHCIIOTH.

Juis TpyHTIB, 3aCOJICHUX XJIOPHIAMH, a TAKOXK JUIS 3a00I04EHHX TPYHTIB,
SKi yTPUMYIOTh 3aKHCHE 3aJ1i30, METO/I MOXE JaBaTH 3aBUINCHI PE3yNIBTATH.

Xin podotu. I3 3paska rpyHTY, IPOCITHOTO KPi3b CUTO 3 OTBOpaMH 1 MM,
OepyTh HEBEIHMKY CEPEIHIO MPOOY i PETENBHO 32 JOMOMOTOIO JIYIH BHIyYa-
I0Th OpraHiuHi pentku. J[ani po3TuparoTh Mpoly y CTYIIIII 1 TPOCIBAIOTH KPi3h
cuto 3 orBopamu 0,25 mm. IligroroBneHa TakuM YMHOM IpoOa 4acTo yTPH-
My€ 3HauHy KUTBKICTh HE PO3KIJIJCHMX KOpiHIiB. [l iX BHIaneHHs mpo-
Oy pO3CTWIIAIOTH Ha Marepi TOHKUM IIapOM i HAaelIeKTPU30BAHOIO CKILTHOO
HATUYKOI0 TOBLIFHO MPOBOISTH HAJ IIAPOM IPYHTY, HE TOPKAIOYHCH HOTO
noBepxHi. YaCTUHKM KOPIHLIB MPIWIKHIAIOTE J0 MAJINYKU. Tak MOBTOPIOIOTH
JIeKiIbKa pasiB.

3 npuroroeneHoi mpobu OepyTs HaBaxku Bix 0,1 mo 0,5 T (3anexHO Big
nepedayeHoOro yMiCTy TYMYCY) 1 MepeHOCSTh X B KOHIYHI KOJIOM MiCTKICTIO
100 Mt (171 TYMYCOBOTO TOPH30HTY YOPHO3EMIB JIOCHTH Opard HaBaXKKy
B 0,1 1, a1 BepxHBOTO MepexinHoro ropusonty — 0,2 ri T a.). [lami y xorn-
Ou npunuBarTh 3 Oropetku 1o 10 Mt 0,4 H pO3YMHY JTBOXPOMOBOKHCIIOTO
KaJiko y CipYaHiil KUCIIOTI, pO3Be/ieHii BoIor0 y mponopiii 1:1, BCTaBIsAOTh
«XOJIONWJIBHUKM» a00 MaJIeHBKi JIEYKH IJIs 3alo0iraHHs BUIIAPOBYBAHHS,
300BTYIOTh 1 CTaBJISTH JUIsl KUI'SITIHHS Ha €JICKTPUYHY ETEPHITOBY IUIHAT-
Ky («mimany OanHro») abo Ha IHIIWK HArpiBaJILHUN mpuiajn 3 a30ecTOBOIO
citkoro. IlounHaroTe mwBUAKO BUALIATUCS OynpOouku razy (CO,), 1 uepes
2—3 XBWIMHH PO3YMH 3aKHIAE. 3 I[OTO MOMEHTY HarpiBaHHS 3MEHIIYIOTb
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1 MITPUMYIOTh IOMipHE KUTIHHS TPOTATOM 5 XBWJIMH, HE JIOMYCKAIOUH BH/Ti-
JICHHS ITapy 3 KoJIo.

[Tpu B3aemozii cipyaHOi KACIOTH Ta XpPOMOBOT'O aHTIAPUIY BiJIOYBAETHCS
peaxilis 3 BUIIJICHHSIM KHCHIO:

4CrO, + 6H,50, = 2Cr,(SO,); + 30, + 6H,0.

MirHa cipyaHa KHCJIOTa OOBYIIIIOE OpraHiuyHy YacTUHY IPYHTY, a KHCCHb
okucitoe ii 1o CO,:

O, + C (eymycosux pewosun) = CO,.

CymapHa peaxiliss OKHCICHHS BYIJIEIIO TYMYCY Ta BiTHOBJICHHS JIBOXPO-
MOBOKHCIIOT0 Kajito 10 Cr,(SO,); Mae Takuit BUIIIS:

2K,Cr,0, + 8H,S0, + 3C — 2Cry(SO,); + 2K,SO, + 8H,0 + 3CO,.

[To 3akiHYeHHI KHWIT STIHHS KOJOM 3HIMalOTh 3 HArpiBaJIbHOTO TpHJIa-
Iy, OXOJIOJKYIOTh, 3MUBAIOTh BOJIOIO Y KOOy Kparuli XpOMOBOI CyMillli, sIKi
3aJMIIUINCS Ha JIHLI Ta CTIHKaxX KoJOW, MPUIMBAIOTh TPU-TI'ATh Kpareib
0,2% pozunHy (eHITaHTPaHLIOBOT KUCIOTH 1 TUTPYIOTH 0,2 H pO3UMHOM COIi
Mopa 10 3MiHK 320apBIEHHS 3 BUIIHEBO-()i0JIETOBOTO HA 3eJICHE.

VY Toii ke crociO MPOBOASTH «XOIOCTUI» JOCHIJ Ha YACTHX PEaKTHBAX
(6e3 TpyHTY). i1t pIBHOMIPHOTO KUITIHHS Y KOJIOH CJIiJ| TOAATH MPOKAJICHY
nem3y (MpHOIU3HO B KUIBKOCTI HABAXKH 3pa3ka IPYHTY). TUTpyBaHHS CIij
BHUKOHYBATH 00EPEKHO: TIOBUTFHO BUITYCKAaTH PO3YHMH HA KPaIlli i PeTeIHHO
nepeMilllyBaTH BMICT KoJIOU, 00 3a0apBIIeHHS 3MIHIOEThCS BiJl OJTHIET Kparwii,
aje He MUTTEBO.

Bracniok THTpyBaHHS pO3YMHY XPOMOBOI CyMillli po34uHOM cojii Mopa
JBOBAJICHTHE 3aJ1i30 OKUCIIOETHCS 10 TPHBAICHTHOTO, @ IICCTUBAJICHTHHUI
XPOM BiJJHOBIIFOETHCS 0 TPUBAJIICHTHOTO:

K,Cr,0, + 6FeSO, +7H,S0, — Cry(SO,);+ 3Fey(SO,),+ K,SO, + 7TH,0.

CxeMaTn4yHO IIeH OKMCIIOBAILHO-BIJHOBHHI TIPOIIEC MOYKHA BiZIOOpasu-
THU TaK:

2Cr o+ + 6 Fer— 2Cr3+ + 6Fe3+.
Pesynbraru anainizy 004UCIIIOTH 32 (GopMyIior0:
y (a-b)-K -0,0010362-100- K-
= c ,

coni Mopa

ne A — rymyc, % BiJ Macu CyXoro IpyHTy;

a — xunbkicts 0,2 H po34nHy com Mopa Ui TUTPYBaHHS XPOMOBOI CyMilili
B XOJIOCTOMY JIOCIIIi, M/,

b — kinbkicTh 0,2 H po3uuHy coiii Mopa Juisi TUTPYBaHHS 3aJTUIIKY XPOMOBOL
CYMIIII TiCIIsl OKMCIICHHSI OPraHIYHUX PEUYOBUH, MJ;
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C — HaBaXKKa IPYHTY, 2;

100 — g nepepaxyHky, %o;

Koo Mopa — KO€QILIEHT IEpepaxyHKy cosi Mopa BUKI04HO y 0,2 H KOHLIEHT-
parriro;

K, — xoedimieHT nepepaxyHKy Ha CyXuil IpyHT (KOe]illieHT TirpOCKOIYHOCTI);

0,0010362 — xinbKicTb TyMycCy, ekBiBasenTHa 1 M1 0,2 H pozunny coni Mopa
(roedimienT Imepekosa), o.

Koedirmient lepexoBa 00UNCITIOETHCS TAK:

le—ekgCOzzt—“:lle

Ha 1 mu1 0,2 H po3unny coii Mopa npunamae

11-0,2
1000

y nepepaxyHky Ha rymyc 0,0022 - 0,471 = 0,0010362.

YmoBHuit koediient 0,471 B3sTHH Ha MiJCTaBl CEPETHBOTO BMICTY BYT-
newuro y rymyci = 58%.

SIK1110 3HATH BMICT TyMYCY, TO MOXKHA OOYMCIUTH NPUOIU3HUHN BMICT a30-
Ty, TOMHOXKUBIIIHN BiAcOTKH rymycy Ha 0,05.

PeaktuBu. /. 0,4 n posuun K,Cr,O, y pozbaeneniii cipuanii Kuciomi.
0,4 r-exB/mm3 (40,04+0,1) r TOHKOTIOAPIOHEHOTO JABOXPOMOBOKHCIIOTO KO TT0-
MIIIAIOTh y KOOy MICTKICTIO | IM3, pO3YMHSIOTH TUCTHIIFOBAHOIO BOIOIO, JIO-
BOIATH 00’eM 10 1 M3 1 MepeNuBalOTh Y TEPMOTPUBKY KOJIOY MICTKICTIO 3 M3
a00 dapdoposuii Kyxoib. JI0 bOTO PO3UMHY JOJUBAIOTH TopIiisivu 1o 100 cm?
3 iHTepBajoM B 10—15 xB 1 1M3 KOHIIEHTpOBaHOI cipyanoi kuciaoTH. Konoy uu
KyXOJIb 3 PO3YMHOM HAKPHBAIOTh CKJIOM 1 3JIMINAIOTH IO TIOBHOTO OXOJOKEH-
Hs1. [Ticns oXomomKeHHsI CyMIIl MepEeMIIIYIOTh i IePEIHBAIOTh y KOJIOY 3 TEMHOTO
CKJIa 3 MPHILUTI(OBAHUM KOPKOM.

2. 0,2 u posuun coni Mopa. 80,0 (£0,1) r coni Mopa po34uHSOTh Y HEBEJIH-
Kill KiTBKOCT1 AMCTHIILOBAHOI BOAH, (BLIBTPYIOTh Uepe3 MOABIMHUHN cKiIamxdacTuit
¢ineTp y K010y MicTkicTio 1 am3. Cromu nonaroth a0 20 cM3 cipyaHOi KOHIIEHT-
POBaHOI KHCIIOTH, JOBOAATH PO34nH 10 1 1M3 1 mepeMinryrots. Po3uns coni Mopa
30epiraroTh y MOCYIWHI 3 TEMHOTO CKIIa, A0 SKOi 3a JOMOMOTOI0 Cu(oOHa MpHU-
enHyI0Th OtopeTky. 1106 3amobirTn okMCcHEHHIO coii Mopa KHCHEM HOBITps, 10
MOCYIMHH MPUEAHYIOTh CKISIHKY THIIEHKA 3 JIy)KHHUM PO3YHHOM CipYaHOKHCIIOTO
HaTpiro.

Tutp com Mopa mepeBipstoTh Tiepest oYaTkoM podoTH abo Yepe3 KOXKHI TPU
JIHI TAKMM YHHOM: Y TPH KOHI4YHI KoaOu micTkicTio 100 cM3 HanMBarOTh OrOpeT-
koto 1o 10 cM? mpuroToBaHOro po3uMHy coiii Mopa, HaJIMBalOTh MO 1 cM3 KOH-
LCHTPOBAHOI CipYyaHOI KHUCIIOTH, PO3BOIATH Bomoro 10 30—40 cM3 i TUTPYHOTh

=0,0022 2 CO,
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0,1 r-exB/mM3 po3unHOM-MapraueBokucioro kamiro (KMnO,) mo crmabdo-poxe-
BOTO KOJIBOPY, 1[0 HE 3HUKAE MPOTAroM XBUIUHU. J{J1si o04mcieHHs koediieHTa
MOMPaBKU BUKOPHCTOBYIOTH CEPEAHE apHU(PMETHIHE 3HAUCHHS Pe3yNIbTaTiB TPhOX
tuTpyBasb. KoedimienTt nonpasku (K) BU3HAUAIOTh 32 PIBHAHHSIM:

ne V, — 00’eM po3urHy MapraHIeBOKUCIIOTO KaJlifo, BUTPAYCHOTO HAa THTPYBAHHS,
cM3; V' — 00’€eM pO3UMHY-BITHOBHHKA, B3ATOTO JJISI THTPYBAaHHS, CM3.

3. Pozuun (peninanmpaninosoi xucnomu C,;H,,0,N. 0,2 T (eHiIaHTpaHII0-
BOI KHCJIOTH PO3THPAIOTh CKILSTHOKO MAIWYKOI0 y (apdopoBiil wami 3 HeBeIH-
koto KinmpKicTio 0,2%-ro BogHOrO po3dmHy Bymiekucioro Harpito (Na,CO,) mo
CMETaHOMOIIOHOTO cTaHy. Po3TepTy Macy mepeHOCsTh y MipHY KOJIOY MICTKICTIO
100 cm? i toBoasATE po3urHOM 0,2%-T0 ByIJICKHCIIOTO HATPIFO 10 MO3HAYKH.

4. l'omysanna nemsu. Ilem3y noapioHio0Th y hapopoBiii cTymi i mpoxapro-
I0Th Y My(enbHil medi 3a uepBOHOro kapy npotarom 1,0—1,5 roxn, nepioquaao
HepeMilIyoun (He I0IyCKAlouH CIIKaHHS).

BuaHayeHHs1 BMICTy BJiaCHE r'yMyCOBUX PEYOBUH
inetputy (3a k0. LLinpuHrepom
B moaundgikauii HHL| «IA im. COK0/10BCbKOro»)

OpraHiyHa 4YacTMHA IPYHTY, K BiZIOMO, € 0OaraTOKOMIIOHEHTHOIO CHC-
temoto. Jlo 11 ckiagy BXOIATH LIOHAHMEHINE YOTHPH KOMIIOHEHTH: CBIXKI
OpraHi4yHi PeITKH, MEPBUHHI MPOAYKTH PO3KIAAy OPraHIYHHUX PEIITOK,
HaITBPO3KJIAZICHI OpPraHiYHI PEINTKH, SKi BXKE YacTKOBO BTpartwin (opmy
1 aHaTOMIYHY OyZOBY — JIETPUT 1 IPOAYKTH CHHTE3Y Y IPYHTI HOBUX OpraHiy-
HUX CIIOJTYK — BJIaCHE T'yMYyCOBi pedoBHHHU. [IpakTHYHO BCi I1i KOMIOHEH-
TH y TPYHTI 3HaXOMATHCS Y KOMIUICKCI. BiIOKpeMUTH MOXHA TUTBKH CBiXKi
OpraHivHi pemTKd. Pa3om 3 THM, 4acTO BUHHKA€E MOTpeda MaTH BiJIOMOCTI
PO CITIBBITHOIICHHS! OKPEMUX KOMIIOHEHTIB y CKJIaJli OPTaHIYHOI YaCTHHH
IPYHTIB.

MeTon TpyHTYETBCS Ha 3[IaTHOCTI CyMIllli OITOBOTO aHTIAPUAY, JTHOIS-
HOI OITOBOT KUCIIOTH Ta KOHLICHTPOBAHOI CipyaHOi KUCIOTH PO3YHHSTH He-
ryMi(ikoBaHi OpraHiyHi pemrTku (AeTpuT).

Xin BusHaueHnsi. Best poboma suxonyemoca y eumsaxcuii waghi 3 060-
8 SI3KOBUM BUKOPUCMAHHAM THOUBIOYANbHUX 3Ac00i6 3axucmy ouell (OKYisi-
pu), opeanie Ouxanus (pecnipamop 3 aKmueo8aHUM 8yeiiisam) i pyK (2ymosi
neuamxku)! HaBasxky IpyHTY 4 T, I ITOTOBJICHOTO TaK SK i AJIsI BU3HAYCHHS 3a-
ralbHOTO BMICTY TYMYCY Y IPYHTI, IEpPEHOCATH 0 KOHIYHOT KOJIOU MiCTKICTIO
100 M1 i mpruBatoTh 40 MJT CYMIIII OIITOBOTO AHTIAPHIY, ILOASHOI OIITOBOI
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KHCJIOTH Ta KOHIICHTPOBAHOI CipyaHOI KHCIIOTH, B3ATHX y CITiBBiJHOIICH-
Hax 5:5:1.

Konby momingyrore 10 Tepmocrary mpu Temmeparypi 40—45°C nHa
24 ropunu. TIpoTsiroM mepumx 1’ sty TOIUH KO0y CTPYUIYIOTh Yepe3 KOXKHi
20 XBUIJIMH.

UYepe3 24 rogvHu CyCIEH31I0 MEPEHOCSTh 10 HEHTPU(]PYKHUX CTaKaHIB
i nentpudyrytots npu 1500 006/xB. npotsirom 10 xsunus. [Ipo3opy pinuny
3JIMBAIOTh. 3AJIMIIOK IPYHTY TPOMHUBAIOTH!

1) ABiYi CyMINIIIIO KUCTOT 1 aHTiAPUIY, 300BTYIOUH IPYHT CKJISIHOIO Ia-
JINYKOIO;

2) B4l JILOJSTHOKO OILITOBOIO KHCJIOTOIO;

3) 5% pozunaom HCI o 06e30apBIiieHHsI TPOMHBHUX BOJI;

4) NBIYi-TPUYi JUCTUIILOBAHOKO BOJIOIO.

[Ticnst KO)KHOTO MPOMHUBAHHS CYCHEH3iI0 HEHTpUQyryroTh. [lami rpyHT
MIEPEHOCATh Y CKIISTHUIM OIOKC (3MHBAIOYH BOZIOIO) 1 BUCYIIYIOTh MPHU TEMIIe-
parypi 102—104°C. 3 BuCy1I€HOTO TPYHTY OepyTh HABaXKKY JIJIsl BA3HAYCHHS
BMICTy BJIaCHE TyMyCOBUX peuoBUH MeTozoM 1. B. TropiHa.

KinpkicTbh JETPUTY BUPAXOBYETHCA 3a PI3HULICIO MIXK 3arajlbHUM BMiCTOM
TyMyCy Ta BMiCTOM BJIaCHE TYMYCOBUX PEUOBHH.

PeaktuBu. /. Cymiut oymo6oco anziopuoy, 1b00siHoi oymoeoi KUCIomu i KoH-
yeumposanoi cipuanoi xuciomu. Jns mpurotyBanHs cyminmn (Ha 10 3paskiB
TPYHTY), y K00y 3 TEpPMOCTIHKOTO CKJIa IIITIHAPOM NPpIiIHBaroTh 500 MII KOHIICHT-
POBAHOTO OITOBOTO aHTiIpu Iy, S00 MIT «ITBOISTHOT O1ToBOT KMcIoTH 1 100 Mt KOH-
IIEHTPOBaHOi cipyaHoi kuciaoTu. Cymirr o0epexHO mepeMinnyioTs. [IpuroryBanHs
BE/IyTh Y BUTSDKHIH 11aghi 3 BAKOPUCTAHHAM 1HINBITyaIbHUX 3aCO0IB 3aXHUCTY.

2. 5% HCI. [1ns npurotyBaHHs 1 J1 pO34HHY y TEPMOCTIHKY KOJIOY TPHITHBA-
10Th 884,8 MII TUCTHIIHOBAHOI BOH 1 oAar0Th 115,2 M1 XJTOpHOT (COMSHOT) KHC-
notu (ryctuna 1,19 r/n, BaroBuii Bizicotok 37,23%).

Po3spaxyHku 3anacis rymycy

3anacu ryMycy HOTpiOHO 3HATH JUIA 3arajIbHOI XapaKTePHCTHKH TPYHTY,
OLIIHKH HOTO POMIOUOCTI SIK OJJHOTO 3 OCHOBHHX KPHUTEPiiB OOHITYBaHHS IPyH-
TiB 1 T. 1. PO3paxyHOK 3amaciB BUKOHYIOTb 32 ()OPMYJIOKO:

M=a-h-d,

ne M — 3amac rymMycy B mapi IpyHTY, T/Ta;

a — BMICT TyMyCy B IIapi IpyHTY, %;

d\, — MiNBHICTB IPYHTY, I/CM3;

h — rmbuHa mapy IpyHTY, CM.

Mpukaang pospaxynky. Bwmict rymycy 3,57%, WIUIBHICTH TPYHTY
1,25 r/cm3, rmrubuHa opHOro mapy 20 cM.
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3a (hopMyII0r0 PO3paxOBYEMO 3amacu TyMycCy Y IPYHTI:
M =3,57-1,25-20=289,2 m/za.

3a 1Kaxo0 ryMycoBOro crany (Tadi. 3) 3amacu ryMycy B OPHOMY Iapi
CJIiJT OI[IHUTH SIK HU3bKI.

CymapHuit 3amac TyMmycy At OiIbII IIMOOKHX IapiB PO3paxoBYIOTH 3a
dbopmymoro:

M=(a, " h -dy,) +(a h-d,+ ... +(a, h, dy,),

I @, — BIAMOBIIHO BMICT Tymycy, %;

d\, — MIiTBHICTE IPYHTY, I/CM3;

h, — TmbuHA, CM — IS TIEPIIIOTO Mapy;

a,, hy, d,, — TeX came IS IPYroro mapy i T. 1.

CepenHi 3amacu ryMycy y IPYHTOBIH TOBIII pO3paxoBYIOTH SIK CEpel-
HBO3BAXKCHE:
_ alhl +a2h2 +...... + anhn _ zan'hn

By +hy + .o+ hin Y hn

>

Me

nae Mc — cepenHi 3amacu TyMycCy y IpyHTOBIH ToBIi, %;
a,—a, — BMICT TYMyCy B OKPEMHUX TOPU30HTaX, %0;
h—h, — IMONHE OKPEMUX TOPU3OHTIB, CM.

Po3paxyHku 3arnaciB eHeprii B ryMyci,
3a C. A. AnieBum

Buxonsan 3 ipatis I. B. TropiHa, KoTpuii BCTaHOBUB, IO | MOJIb KHCHIO TTPH
OKHCIICHHI OpraHiYHOl pe4OBUHHU BinoBinae 52—356 xai, C. A. Anies (1978)
3alpOIIOHYBAB PO3PaxOBYBaTH 3amacu eHeprii B rymyci Q (MJIH KKaji/ra)
3a (hOpMYIIOF0
_(a-6)-2,675-10-h-d)

C

Or ’
ne (a — 6) — xinbkicTh 0,1 H po3uMHY XpPOMOBOI CyMillli, Sika BUTpa4deHa s
OKHUCIICHHS TYMYCY, MII;

C — HaBaXKKa IPYyHTY, T;

10 — koediuieHT A epepaxyHKy B MJIH. KKaJ/Ta;

h — rmbuHa mapy IpyHTY, M;

2,675 — KimbKiCTh KaJl/T, fKa BixnoBimae Butparam 1 cm3 0,1 H po3unHy Xpo-
MOBOI CyMiIi;

d\, — MINBHICTB IPYHTY, T/CM3.

SIKII0 009MCIIeHHS 3IHCHIOIOTH IS MPOQUTI0 TPYHTY 200 HOTO YaCTHHH
3 JICKUIBKOX TEHETHYHHUX TOPU30HTIB, TO PO3PAaXyHKH BUKOHYIOTh PO3AUTEHO
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JUTSL KOXKHOTO Iapy abo TOPU30HTY, B MEKaX SIKOTO 30epiraroThCst MOCTIHHU-
MU [IUTBHICTB 1 BMICT Tymycy. [1oTiM 3HaiiIeH] BETMYMHU TT1ICYMOBYOTb.

3HarOYM BMICT 3arajbHOTO BYIVIEIt0 a00 TyMycCy B IPYHTI, 3alacy eHeprii
PO3paxoBYIOTh 32 (POPMYIIAMH:

0 =891,7-C,.-h-d,,
O-=5172-T-h-d,,

ne C,,, — BMICT 3arajibHOTO BYIVIELIO Y TPYHTI, %0;
I' — BmicT rymycy y IpyHTi, % Bim MacH IpyHTY;
h — rmumbuHa mapy, M;
d\, — MITBHICTB TPYHTY, I/CM3.

[Minxig C. A. AmieBa € IyXe BKJIMBUM JUIS TIPOBEJCHHS OalaHCOBUX
PO3paxyHKiB KiTBKOCTI 0i0J0TiYHO MocTymHOI eHeprii B IpyHTI. Y 1973 p.
BiH 3alPONOHYBaB Taky (hOpMyJy PO3paxyHKy TEIUIOTH 3rOpaHHs OpraHid-
HUX PEIOBHH 32 iX aTOMapHHUM CKIIaJIOM:

0=90-C+34-H—5-0-(0,87-0—4-N), kan/e,

ne C, H, O, N — BMICT BiITIOBIJTHOTO €JIEMEHTa B OpraHiYHIl PeYOBHHI, %.

Kopucrytounce miero GopMysior i 3HAIOYM €NEMEHTHHH CKIIQJ TyMy-
CY 4YM OKPEMHX HOTO KOMIIOHEHTIB, BJIAJOCS BCTAHOBUTH, IO TEIUIOTA 3TO-
paHHS TYMIHOBHX KHCIOT CTaHOBUTH 4370—5100 kan/t, GpyIpBOKHCIOT —
4520, rymini 4050—4520 xan/r. st ryMmycy B CepeHbOMY TEIUIOTa 3r0-
paHHs cTaHOBHUTH 5500 Kan/T.



AKICHA XAPAKTEPUCTUKA TYMYCY

BusHa4eHHs BMICTy KOJ10igHUX
¢popm rymycy, 3a O. H. CoOkO1I0BCbKM

Axanemik O. H. CokonoBchkHid pO3TIIsiIaB TyMyC SIK Takui, 10 BiJIHO-
CUTKCS 10 IPUPOJTHUX KONOimHUX cucteM. Konoinuuii rymyc y rpyHTi ipe-
CTaBlIEeHUN JBOMa (popMaMu: akmugHoo i nAcugHow. AKMUGHUM ZyMYCOM
(Ha3BaHO Tak 3a aKTUBHY Y4acThb B YTBOPEHHI I'PyHTOBOI CTPYKTypH) 4ac-
THHA TYMYCY, 3[aTHa TENTU3YBaTUCS BHACHIJOK 3aMiHHM Yy IPYHTI OOMiHHO
yBIOpaHOTO Kajbllito HaTpieM. Ilacusnuii cymyc (He npuiiMae y4acTthb B yTBO-
PEHHI CTPYKTYpH) — YaCTHHA TYMYCY, IKa HE TENTU3YEThCS 1 HE TIEPEXOITUTh
Y PO3YHH HaBITh MiCIIsl IOBHOT 3aMiHU Y IPYHTI OOMIHHOTO KaJIbIIil0 HATPIiEM.
[TacuBHUI ryMyc € paKTOPOM BOIOCTIMKOCTI IPYHTOBOT CTPYKTYPH.

[Mpumaroun BayKIIMBOTO 3HAYEHHS KOJOINAM, SIK <OKHMBIH IUIOTD» TPYHTY,
O. H. CokonoBChKH PO3MIISIIAB YMICT KOJIOITHUX (OPM I'yMYCY, 1 0COOINBO
iX CHIBBIIHOIIEHHS, SK SKICTh TYMYCY, 31aTHY 3MIHIOBaTUCS 3 PI3HUX IIPH-
YUH, B TOMY YMCJi 1 T BIUIMBOM CIJIbCHKOTOCHOAAPCHKOTO BUKOPHCTAHHS
rpyHTiB. O. H. CokonoBChKHI BBaKaB MACUBHUHN I'yMYC MPOYKTOM «CTapiH-
HS» Ta YaCTKOBOI JIeriapaTanii akTHBHOTO T'yMycCy MijJ BIUIMBOM Pi3HHUX, IO-
JIOBHUM YMHOM, (pi3MyHMX (HaKTOPiB (BHCHXAHHS, IPOMOPOKYBAHHS TOILO).

Hocnimxennsmu M. 1. JIakTioHOBa BCTaHOBIEHO, IO MACHBHUH T'yMycC
y IPYHTI TIpEACTaBICHUN TOI YaCTHHOIO TYMYCY, SIKIl «IIOTalaHUIIO» B3ae-
MOJIISATH 0€3MOCEePEHBO 3 MIHEPAJILHOK YaCTHHOIO IPYHTY Ta HE3BOPOTHO
MO€THATHCS 3 HEIO 32 PaxXyHOK MIIHUX XiMIYHUX 3B’s13KiB. [Ipu 1ipomy He Mae
3HAYCHHSI 3HAK 3aps/ly IIMHHUCTHX 4acTOYOK. Pemira BlacHe TyMycOBHUX pe-
YOBHUH 3aKPIIIIIOETHCS Ha BKPUTHX IUTIBKAMH MACHBHOTO TYMYCY OpTraHO-Mi-
HepaIbHAX arperarax 3BOPOTHO Uepe3, TaK 3BaHi, MICTKH 3 0araToBaJICHTHHX
KaTiOHIB, SBJIAIOUN cOO0I0 aKTUBHY (pOpMY I'yMyCy y IpyHTaX.

Xinx Buznavennsi. Hapaxxky rpynty 10 r (po3TepTy i mpocisiHy 4epe3 CUTO
3 orBopaMu | MM) Ha il 3 QUIBTPOM Ta CKISTHUM JpeHa)keM 00poOIs-
10Th | H PO3YMHOM XJIOPUCTOTO HATPIIO J0 HEraTUBHOI peakilii Ha KaibIlii
y ¢inerpari (mpobda 2% pozunnom (NH,),C,0,).

Jami rpyHT Ha QiABTPi BiIMUBAIOTH AUCTUIIHOBAHOIO BOJIOIO BiJl HA IHIII-
Ky XJOPHUCTOTO HATPiIO JI0 MOSIBH MEPIIUX 3a0apBICHUX Kpareib (iibTpa-
Ty. JlexanpiiiioBaHuii TPYHT 3MUBAIOTh 3 (UIBTpA TUCTHUIIHOBAHOIO BOJOO
3 IPOMUBAJIKA Y JITPOBHIA MipHHHA IHITIHIP, 00’ €M SKOTO JOBOAUTHCS TUCTH-
JTHOBAHOIO BOAOIO 70 MITKH. CyCIeH3iI0 B IIIIIH/IPI PETETBHO NEPEMIIITyIOTh
MIPOTATOM OJTHIET XBHUIIMHH MIITAJIKOK — CKJISTHOFO MAJHYKOIO 3 JIpYaToro pe-
3MHOBOIO MTPOKJTAJIKOI0 Ha KIHITI 1 3JTMIIIAF0Th JJIs BIZICTOFOBAHHS Ha JIB1 I0OU.
OcBiTiIcHy TeMHO3a0apBIICHY BEpXHIO YacTHHY cycrensii (400—450 wmu)
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00epeKHO 3ITUBAIOTH CH(OHOM, y IITIHIP 3HOBY JTOJIHBAIOTH TUCTIIHOBAHY
BOY, CYCIICH3II0 IEPEMIIIYIOTh 1 JINIIAIOTH Ha JIBi JOOU JUIS BiJJCTOIOBAHHSI.
Onepaliito 10 BiJOKPEMJICHHIO aKTUBHOTO T'YMYCY 3 IPYHTY IPOIOBXKYIOTb
JIOTH, JIOKU CyCIieH3is y BepxHboMy mapi (400—450 mun) He 06e30apBUTh-
Csl IiCIs 4eproBoro JBOXJ000BOrO BiJCTOIOBAHHA. Y MOJAJIBIIOMY, B Mipy
BiJICTOIOBAHHS CyCIIEH311 y LlI/IJ]lHIlpl ii 00epexHO 3MTUBAIOTH CI/I(I)OHOM 3aIu-
LIOK IPYHTY MiICYIIYIOTh HA IOBITPi 1 B HOMY BU3HAYAIOTh BMICT TACHBHOTO
rymycy metonom l. B. TropiHa. BMicT akTMBHOTO TyMycCy BHPaxOBYIOTH 3a
PI3HUIICI0 MK 3arallbHUM BMICTOM TYMYCY 1 KUIBKICTIO ITACHBHOTO TyMYCYy
y IpyHTI.

[Ipo sixicTh rymycy Ta 11 3MiHaX ITiJ{ BILIMBOM CUIECHKOTOCIIONAPCHKOTO
BUKOPHCTAHHS IPYHTIB CYIATH 32 CITiBBITHOIICHHSIM BMICTy aKTHBHOTO i TTa-
cuBHOro rymycy (%Al :%lIII).

BusHa4deHHs anHamMiky peakuiviHoi 34aTHOCTI ryMycy
rpu CisibCbKOrocrnoaapCcbkoOMy BUKOPUCTAHHI IPYHTIB,
3a M. |. JlaktioHoBUM

I'yMyc € 0CHOBOIO POAIOYOCTI OyAb-SKOrO IPyHTY. TOMy TpH CLIbCHKO-
rOCHOAAPCHKOMY BUKOPUCTAHHI IPYHTIB HEOOX1THUH MOCTITHUI KOHTPOJIB 32
BMICTOM 1 CTAaHOM TyMycy y IpyHTax. Takuii KOHTPOJIb OCOOIUBO BaXKIUBUM
JUIS. BEPXHBOTO O10JIOTIYHO aKTHUBHOTO IIApy, HA SKUH MEpII 32 BCE BIUIMBAE
JFOAWHA CBOEIO TOCTIOAPCHKOI0 MISUTBHICTIO Y MIPOLIECi BUKOPUCTAHHS IPYHTY
SIK TOJIOBHOTO 3200y CUTBCHKOTOCIIOAPCHKOTO BUPOOHHUIITBA.

JlochiMHUKY JTaBHO NIHIIIM BHCHOBKY, IO B OKYJBTYPIOBAHUX I'PYHTax
Y 3aJI©KHOCTI BiJI TPUBAJIOCTI Ta XapakTepy iX CUIbCHKOrOCIONAPChKOro BH-
KOPHUCTaHHSI, BiJl PIBHSI KyJIBTYPH 3eMJIepoOCTBa Ta arpo()OHiB BiZIOYBAIOTHCS
CYTTEBI 3MIHH 332 BMICTOM T'yMYCY, HOTO CKJIaJIOM 1 BIIaCTUBOCTSIMH, aJie pe-
3yIBTaTH JTOCIIJIIB HE JI03BOJISIIOTH OIIHUTH BIUTHB TOCIOAAPCHKOT TisTEHOCTI
JFOAVMHY HA OPTaHIuHY YaCTHHY IPYHTY B LIJIOMY, OCKLUTbKA BUBYAIOTHCS TIEPIIT
3a BCE€ KUIbKICHI 3MiHU OKPEMHX KOMITOHEHTIB rymycy. KUIbKIiCHI % 3MiHU
HE MOXXYTb HE BHUKJIMKATH 32 COOOI0 MEBHUX SKICHUX 3MiH T'yMyCy Y pi3HUX
rpyHTax. Haxanb, 10K 111e He OnpalibOBaHi METOJIH, K1 JO3BOJSUIA O BU3HA-
4aTu 3B’A30K MK KUTBKICHUMH 3MiHAMH 1 SIKICTIO TYMYCY y TIPOLIECi OKYJIb-
TYPIOBaHHS IPYHTIB, a TAKOK BiTHOIICHHS IIMX 3MiH JI0 arpOHOMIYHHUX Biac-
THUBOCTEH IpyHTIB. OTXe, TaBHO Ha3pija HEOOXiAHICTh 3HANTH 00’ €KTUBHUI
MOKAa3HUK, KU MIr OM y3arajibHIOBaTH KUIBKICHI Ta SIKICHI 3MIHH TYMYCYy
3TiJIHO 3 arPOHOMIYHUMH BIIACTHBOCTSIMUA OPHHX IPYHTIB.

[Tomykn Takoro MOKa3HUKa YCHIIIHO 3IHCHEHI Ha Kadenpi IpyHTO3HAB-
ctBa XapkiBcekoro HAY. BaratopiunumMu DOCIHiPKEHHSIMU BHSIBICHO, IO
B OKYJBTYPIOBAHHX IPYHTaX IMOPYIIYETHCS KOPEIATHUBHA 3aJEKHICTh MiX
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BMICTOM T'yMyCy 1 MICTKICTIO BOUpaHHs. Sk mpaBwiio, 3MiHU MICTKOCTi BOU-
paHHS IPYHTY BiACTAarOTh BiJ 3MiH BMicTy rymycy. Lle cBigzuuts mpo Te, mo
M BIUTMBOM OKYJIBTYPEHHS IPYHTIB TONIMIIYETHCS SKICTh TYMYCY, YUM
KOMITEHCYIOThCS Moro BTparu 3 IpyHTYy. Ha 1iit migcrasi M. 1. JlaktioHOBHM
(1973) Oysno 3ampornoHOBaHO CHOCIO OIIHKK peakiiiHOI 3AaTHOCTI TYMyCy
B OPHOMY LIapi OKYJIBTYPIOBaHUX IPYHTIB y 3B 3Ky 31 3MiHAMH BMICTy TyMYy-
cy y nux rpyHtax. CyTb criocoOy mossirae B TOMy, 110 BU3HAYAETHCS BETUYH-
Ha MICTKOCTI BOMpaHHS, sKa BiIMOBiAae BMICTy 1% rymycy y IpyHTi.

BcraHnoBiieHo, 110 MOKa3HUK peakuiiHoi 3narnocti rymycy (ITP3I0) myxe
YiTKO BiJJ0Opaxkae 3MiHM HOTr0 arpOHOMIYHOT SIKOCTI B OPHUX IPYHTax y 3a-
JISKHOCTI BiJ] TPUBAJOCTI 1 Xapakrepy ix CiHBCLKOFOCHOI[apCLKOFO BUKO-
prCTaHHs, PIBHS KYJIBTYpH 3eMIIepoOCTBa, arpoq)omB 1 MemopaTHBHUX 3a-
xoxiB. Lleit moka3sHUK MOXKE BHKOPHUCTOBYBATHCH 1 JJIs1 BU3HAUCHHS CTYTICHS
OKYJIBTYPEHOCTI IPYHTIB.

Xin Bu3HaveHHs. 1. Buznagaerncs BMicT rymycy (%) y 3pa3kax OpHOTO
mrapy IpyHTY XpOMOBOKHCIUM MeTonoM TropiHa.

2. 3a pe3yabTaraMy BU3HAYEHHS BMICTY OOMiHHO-yBiOpaHHMX KaTiOHIB Ta
TiIPOMITHYHOT KHCIOTHOCTI OOYMCIIIOETHCS MICTKICTh BOMpaHHs IpyHTY. Ii
MOKHA BU3HAYMTH 1 32 CHIEIaIbHOI METOHKOIO.

3. O6uncnroerbes [1P31 nuisixoM AieHHS BETMYMHHA MiCTKOCTI BOUpaHHS
KaTioHIB (me-ex6 /100 pynmy) Ha BEIHUUHY BMICTY TyMycy (%) y ZOCTiIKY-
BaHMX 3pa3Kax IPYHTIB.

He pexomennyetscst Buznagatu [1P3I° B opHOMY mmapi IpyHTIB, SIKi yTpH-
MyI0Th MeH1Ie 1% rymycy.

BusHa4eHHs1 rpyrnoBoro i ppakuiriHoro ckaaagy rymycy
npuckopeHum metogom M. M. KoHoHoBOI — H. . besib4nKkoBOi

Jlanuii METON BU3HAYEHHS CKIIaly TyMYCy PO3pOOJIEHO 17isi HEKapOOoHaT-
HUX 1 KapOOHATHHX MiHEpalbHUX IPYHTIB. MOoro 3acTocyBaHHS J03BOJSE
MPUCKOPHUTH BUALICHHS T'YMYCOBHX PEYOBHH TPYHTY. 3a JOMOMOTOIO Mipo-
¢occtary HaTpiro 3 IPYHTY BUAUISIOTH TPH OCHOBHI I'PYITH TYMYCOBHX pe-
YOBHUH: TYMIHOBI KHCIIOTH, (DYIBBOKUCIOTH I HEPO3UMHHMHN 3aJUIIOK T'yMi-
HOBHX pedyoBHH. Jl0/aTKOBO MOKHA OXapaKTEpU3yBaTH PYXOMICTh T'YMYCY
i IPHPOTYy TYMYCOBHX PEUOBHH.

[Ipu 06pobmi rpyHTy cymimmmo Na,P,O, + NaOH (pH 12,5) BinOyBaeTbes
HaNO1ITBIN TOBHE 3aMIIIEHHsI KaJIbI[iIo, 3aJ1i3a Ta aJTIOMIHIIO Ha HATPIiH 3 YTBO-
PEHHSIM PO3UMHHUX T'yMariB i ()yJIbBATIB HATPIiIO Ta HEPOIUMHHUX (ocop-
HOKHUCJIMX COJIEeH BIAMOBITHUX KaTiOHIB. Peakilisi BiqOyBaeThCs 32 CXEMOIO:

[FBI(4 ] + Na,P,O; — [FBK4*]4Na+ +CaMgP,0,

M2+
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Posmonin ¢pakiiiii ryMycoBHX pedOBHH, MOB’3aHUX 3 KaJbIlieM, 1 3 He-
CWJIIKAaTHUMHU (popMaMHM 3ajTi3a Ta aJTOMIHIIO, 3IHCHIOIOTh JOJATKOBHM BH-
3HAUCHHSIM B OKPEMill HaBaXKIli TYMYCOBHX PEUOBHH, SIKi BHIYYaIOTHCS 3 HE
JekaibifiiioBanoro rpyHty 0,1 #H posunnom NaOH.

Y naHOMy METO[li He 3aCTOCOBYETHCS TPUBAIHIA MPOIIESC ACKATBIIFOBAHHS
IpyHTy 1 6araropa3oi 00poOku 0,1 H pozunnom NaOH, Tomy Ha Horo npose-
JICHHS] BUTPAYa€eThCs MOPIBHSHO Hebarato vacy (10—12 rox).

s 9opHO3eMiB JIaHUI METOJl 1 BU3HAUEHHS TPYIIOBOTO CKIATy TYMYyCY
3a Tropiaum y momudikarii [TonamaproBoi i [ImoTHIKOBOT 1al0Th OMU3BKI pe-
3yJBTATH.

BnnyquHﬂ TYMYCOBHUX Pe40BMH 3 IpyHTY cymiununo Na,P,0, + NaOH.
3 MiATOTOBJICHOTO O BH3HAYCHHS CKIIAIy TyMyCy 3paska IpyHTY OepyTh
HABAXKKY 5 T, IepeHoCsITh y KOHI‘IHy K0J10y MicTkicTiO 250 MJI 1 3aJIMBAIOTh
HarpuKiHmi pododoro qus 100 MIT CBiXke BUTOTOBJIEHOIO CYMIIIIIIIO Mipodoc-
¢ary narpiro 3 NaOH, sika mictuts B 1 11 po3unny 44,6 r Na,P,0O, - 10H,0
14 r NaOH; xonnenTpartis mipodocdary HaTpito B TaHOMY BHITJIKy BiJIIIOBI-
nae 0,1 M, a NaOH — 0,1 u. Cymim mae pH 13.

Konby 3akpuBaioTs ryMoBOI0 Ipobkoro ais i3oumswii Bix CO, moitps, pe-
TEJIBHO MEPEMIlIyIOTh, 3a1I00iratoui po3MazyBaHHIO IPYHTY MO CTiHKaxX KO-
0w, TicIs YOTro y CIOKIHHOMY CTaHi JIMiIatoTh Ha 16—18 roauH.

3paHKy BMICT KOJIOM 3HOBY PETEJIFHO MEPEeMINIyIOTh i (QiIbTPYyIOTh Kpi3h
npoctuil GineTp miamerpoM 15—17 cM, BCTaHOBIEHHH y KOHYC IIITEHOTO
¢bineTpy (cHuHS cTpiuka) giaMeTpoM 7—9 cM, a00 HEHTPUPYTYIOTh. 3aTHUIIOK
TPYHTY Ha (QUIBTpPi y HONAIBIINH aHATI3 HE BKIIOYAIOTh.

Busnauennsi BMicTy opraniudoro C y BUTSKII. Y KOHIYHY TepMO-
CTikiKy konOy micTkicTio 100 Mt BiIOHparoTh MineTkorw 5—15 M ¢ineTpa-
Ty (3a1€KHO BiJ 3a0apBiieHHs) 1 HeUTpaizytoTh Woro 1 H pozunnom H,SO,
KparuisiMy JI0 TTOSIBH B PO34HHI ¢1a001 KanaMmyTi, IMicIsl 40ro Koyly CTaBIIsITh
Ha KHUIT ST9y BOJSTHY OaHIO 1 BUIIAPOBYIOTH 11 BMICT jJocyxa. I1oTiM npoBoasTh
BH3HAYEHHA ByIVIELIO 32 TIopiHMM, 000B’I3KOBO JJOAABIIH B KOJIOY Ha KiHUH-
Ky LIIaTeNns MpoKaJeHol nem3u ado Jjecy.

TurpyBannsa 0,1 H pozumHOM coni Mopa MpoBOIATH B TiH ke KoJoOi,
po30aBuBIIK BMIiCT 5—10 MJI AMCTHIILOBAHOI BOJH, 3aCTOCOBYIOYH iH/IMKA-
TOp — (DCHITAHTPAHIJIOBY KHCIOTY. BMicT Bymienmio po3paxoByIoTh y Bico-
TKax JI0 3arajpHOro opra”igHoro C y BHXiZHOMY IPYHTI Ta BiJICOTKax IO
MacH IPyHTY 3a popMyIaMu

(a—6)-n-Km-0,003-100- K,
P

(a—6)-n-Km-0,003-100- K,

C, % 0o 3azanvnozo C tpynmy = P.C ,
3ar.

C, % 0o tpynmy =
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JIe @ — KUTBbKIiCTh coJii Mopa Ipu XOJIOCTOMY BU3HAUEHHI, MIT;

6 — KUIBKICTB coili Mopa 3arpaycHoi Ha THUTPYBaHHS HA/JIMIIKY XPOMOBOI
CYMIIIIi MiCIIsl OKMCIICHHSI TYMYCOBHUX PEUYOBUH, MJ;

H — HOpPMaJIbHICTh cojii Mopa;

K\, — monpaska 110 TUTpY coii Mopa,

0,003 — mepeBigHMl KOS)IIIEHT HA ByTJIEIb;

100 — mepesinumit koedimienT Ha 100 T IpyHTY i Ha 3aradbHUN ByIJICHb;

P — BenmunHa HABaXXKHU IPYHTY (T), SIKa BIAMOBifA€ KINBKOCTI BUTSHKKH 200
pozunny 'K, B35T0 Ha BU3HAUCHHS BYIJIEIIIO;

K, — KkoediIieHT TirpoCKOMYHOCTI TPYHTY.

BuznaueHnHs1 y BUTSIKII BMICTY BYIVIEI[10 ryMiHOan KHCJIOT. Binou-
paroTh MIeTKorw 25—>50 mi (blnLTpaTy (3aJ‘I€)KHO BiJl 3a0apBIICHHS) 1 nepe-
HOCSITH Y XIMIYHIH CTaKaH BiIIOBIIHOI MiCTKOCTI, KYJIM 10 KpaIUIsX, epemi-
LIYIOUM CKJISIHOIO HaMYKOI0, 1oAaloTh A Koaryssuii remto ['K 1 H po3unn
H,SO, no nosiBu xanamyti (pH 1,3—1,5). Ilpubmuzuo 0,2-0,5 mu cipuanoi
KHCJIOTH.

BMicT crakaHy peTesbHO MepeMillyIoTh CKIISHOI MalU4KOl0, HAKpHBa-
I0Th CKJIOM 1 HarpiBaroTh Ha BOSHINM OaHi mpoTsrom 30 XB. pu TemMmepaTypi
800C, micist 4oro 3HIMAIOTh 3 0aHi 1 3aUIIAI0Th MPH KIMHATHIN TeMIlepaTypi
J10 paHKy Ha 16—18 roquH /10 MOBHOTO OCAKEHHS T'eITi0.

3paHKy MPUCTYNAKOTh A0 (DIIBTPYBaHHS, K€ BEAYTh HA MAJICHBKUX JIiH-
KaX Kpi3b MITEHIH QLIBETP (CHHS CTpiuKa) JiaMeTpoM 7 M, ITOTIEPETHBO 3MO-
gennit 0,05 H po3unnom H,SO,. Criouatky 31 crakaHy Ha QUIBTP TIEPSHOCTh
KHUCJIHI po34uH, a IoTiM ocaj (renb) I'K. @inbTp 3 0cagom Kijbka pasis mpo-
muBatoTh xononHuM 0,05 H pozuannom H,SO, 10 oTpumaHHs 3HEOApPBIEHOTO
¢inpTpary (Ha MoYaTKy MpOMHBAHHS QUIETpAT HEpiaKo OyBae 3a0apBICHUM
Y JKOBTHH KoJip Bix gominiok OK).

Kucnuii po3unH pa3oM 3 MPOMHUBHMMH BOJAMM BiAKHIAIOTh, a JIHKY
3 (himsTpoM pazom 3 ocagoMm 'K BCTaBnsAOTh y MipHY KOJIOY MiCTKICTIO 25—
100 ma (3a1exHo B 06’eMy ocaly) i IPUCTYNAIOTh A0 POSYMHEHHS O0CaTy
rapstaum 0,05 H po3unnom NaOH, 3acTocoByr0ur TPOMHUBAIIKY.

Pozuna NaOH cmnowarky HaJMBalOTh HEBEJIMKUMHU MOPLISIMH B CTaKaH,
Jie TIPOBOIIMIIM OCaJKEeHHS: sl po3unHenHs [ 'K, sxi mpucranu 1o #oro cri-
HOK, 3aCTOCOBYIOThH CKIISTHY MAJIMUKY 1 IepeHOCATh Ha GinsTp. [IpoMuBanHs
¢GiTETpaTy THM Xe PO3YHHOM TIPOIOBAKYIOTH [0 MOBHOIO PO3YHHEHHS IO
I'K, 1po 110 CBITYNTH BiJICYTHICTD 3&6apBJ'IeHHH (I)IJ'II:TpaTy Pogunn rymary
HATPIil0 B MipHil K0oJOi OXONOKYIOTh IIpU KIMHATHIH Temreparypi i JoBO-
JATh JUCTUIIBOBAHOKO BOIOKO JI0 PUCKH.

Jlnst Bu3HauenHns ['K OepyTh mineTkoro 5—20 Mi1 po3unHy (3aJIeXKHO Bij
3a0apBiieHHs1) B KOHIUHY K00y MicTkicTio 100 Mt i ani BexyTh aHai3, K
IIPY BCTAHOBIIEHH] 3arajIbHOTO BYIJIEIIO Y BUTSIKIIL.



24 3aranbHe rpyHTO3HaBCTBO

Bwmict C,, po3paxoByIOTh y IPOLIEHTAX 10 MAacH IPYHTY i MPOIEHTAX BiX
3araJibHOr0 BMicTy opraniqaoro C y BUXiTHOMY IPYHTI.

Busnauennsi y BUTsKII BMicTy Byrienio (pyiabBokuciaor. Kinbkicth
Cdx Bu3HauaroTh 3a pizauiero mixk C,,. y BuTsokii i C,

Bwmict Cy, po3paxoByroTh y NPOLEHTAX [0 MACH IPYHTY i MPOLIEHTAaX Bijl
3arajbHOrO BMicTy opranigyHoro C'y BUXIIHOMY IPYHTI 32 OpPMYJIOI0

CQ]K s % = Czar C

IIpu noTpebi, BU3HAUEHHS TYMYCOBUX PEUYOBHH MOXE CYIPOBOKYBaTHUCh
aHajizaMu BMICTy a30Ty 3a meronoMm K’enpnans abo 3a metomom Tropina
y BUXIJTHOMY IPYHTi, BHTSDKII Ta T'yMiHOBHX KucioTax. KilbkicTe azory
y @K i 3anumky rpyHTy, SIK 1 ByIJIEII0, PO3paxOBYIOTh 3a PiI3HUIICIO MK BMicC-
TOM 3arajJbHOTO a30Ty y BUXITHOMY IPYHTI Ta BUTSIKIII.

[Tpn BU3HAuYeHHI a30Ty MOTpiOHA OLNbINA KiINBKICTh BUTSDKKH. Tomy Oe-
PYTh JIEKIIbKa HABAYKOK 10 5 T 1 OTpUMaH1 BUTSDKKH 00’ €JTHYIOTb.

JlonaTkoBi BU3HAYEHHs1. AHAI3 CKIIy TyMycy mipodochaTHUM MeTo-
JIOM JIOIIJIFHO JTOIIOBHIOBATH TAKUMH BU3HAYCHHSIMH, SIKi IIPOBOMISTH B OKpe-
MHX HaBa)XKax IPyHTY:

a) BU3BHA4YeHHS KibKocTi C OpraHiuHUX CHOMYK, SIKi IEPEXOISTh Y PO3UHH
npu 00poodui HaBaxku rpyHTy 0,1 H H,SO,. AHani3 31iiCHIOIOTH 32 METOH-
koto B. B. [lonomapboBoi. Bin nae ysBiIeHHS PO PO3YMHHICTh OPTaHIYHUX
PEUYOBHH IPYHTY B MiHEPaJbHUX KHCIOTAX, UI0 € OCOOIMBO BAYKJIMBUM JUIS
MiJI30JIUCTHUX 1 JIGPHOBO-IT1130JIMCTUX IPYHTIB.

HaBaxxy IpyHTYy 5 T BMIIyIOTh Y KOHIUHY KOOy MicTKicTio 250 mu1, 3a-
muBarotk 200 mit 0,1 H H,SO,, mepeMinnyroTs 1 3aIMIIa0Th 10 paHKY, 3aKPUB-
I KOJIOY TIPOOKOIO.

Hacrymsoro aus CIPYaHOKHUCITY BUTSKKY (UIBTPYIOTH Y MipHY KOJIOY Ha
500 M1 kpi3e mpocTuii manepoBuii Gpiasrp. IpyHT Ha (blnLTpl TPOMHBAIOTH
0,1 1 H,SO,; 06’em ¢imprpary B K001 TOBOASATH A0 PUCKH 1 100Ope mepemi-
OIYIOTb.

Jiist BU3HAUEHHSsI ByTJICII0 OEpyTh MNETKOIO 25—50 MIT BUTSDKKH, BMIIILY-
I0Th Y TEPMOCTiiKy KOHIYHY Koy Ha 100 mi, HeﬁTpaﬂisyme CYXHM 10~
poukoM Na,CO; o nosiBu ocany R,0;, BUIAPOBYIOThH HA KHII ’s4iil BOASHIN
0aHi HaCyXo0, JJOAI0Th MPOKAJIeHy NeM3y 1 CHAOI0Th XPOMOBOO CYMIIIIIIITO
3a TiopiHuM. BMicT ByrmeIro po3paxoBylOTh y MPOIEHTAX BiJ MacH IPYHTY
1 IPOIIEHTAX BiJI 3araJbHOTO BMICTY opraniuHoro C B IpyHTi;

0) BU3HAYCHHS BUTHHUX 1 3B’s3aHUX 3 pyxomumu (opmamu R,O; rymi-
HOBUX KHCJOT, SIKi BUAUIAIOThCS TIpH Oe3nocepenHii oopoodmi rpyHTy 0,1 H
po3unrom NaOH 6e3 moneperHboro Horo AeKabIiFOBaHHS;

B) BH3HAYCHHS CKIATy rymycy JOIITBHO JOTIOBHUTH XapaKTePHCTHKOKO
npupoxn ['K 3a iX ONTHYHOIO MIITBHICTIO, IO € CTYIICHEM KOHIICHCOBAHOCTI
apoMaruygHoro siapa. OcTaHHe, K BiIOMO, Ma€ rinpodoOHi BIaCTUBOCTI, TOI
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SIK HasiBHICTh Y MoJieKyJTi [ 'K OOKOBHX JIaHIIOTIB BU3HAYAE i TApodiIbHICTS.
CriBBiTHONICHHS! MK apOMaTHYHUM SIJIPOM 1 OIYHUMH paguKaiaMi BHU3HA-
yae TigpodineHi Bractuocti ['K B mimomy. ToMy onTHyHa NIUTEHICTH MOXKE
CIIYTYBaTH NTOKa3HUKOM He JIUIIE TiAPOPOOHUX, ajie i MoCepeHbO Tiapodiasb-
nHux BrnactuBocterd ['K. JlaHi 03HaKM BHU3HAYAIOTh TUCTIEPCHICTH, 3/1aTHICTH
JI0 HaOpsKaHHsI, BIAHOLIEHHS O €JEeKTPOJITIB 1 Psill IHIIMX TMOKAa3HHUKIB, K
MaroTh BRXJIMBE 3HAUEHHS y MPOLECcax IPYHTOTBOPEHHS.

OnTryny mineHicTh 'K BU3HA4arOTh y poO3YMHAX T'yMaTiB HATpilo, sKi
OTPUMYIOTH TI0 XOJly aHaJli3y CKJIaAy TyMYcCy, 3a JOIIOMOTOI0 CIEKTPOdOTO-
MeTpa abo oromeTpa 3 HaOOpoM CBITIOQLIETPIB. [IpH TOBIIUHI apy po3-
4yuHy B 1 CM MMOKa3HUKK eKCTUHIIT E criBnagaroTh 3 MOKa3HUKAMH ONTHYHOT
NIUTFHOCTI. 32 TAKMX YMOB MOKHA OOMEKUTHCS BU3HAYCHHSM EKCTHHIT IPH
JIBOX JoBKWHaX XBWIb: 465(E,) 1 665(E,) HM 1 B3SITH BETUUMHY X CITiBBiJI-
nomenus E/E,.

Bennunna E,/E; He3anexHO Bij KOHIEHTpAIlii ByIJICIIO B PO3YHHI, I10-
critina st 'K Oyab-sIKOTO TUITY TPYHTY.

OTpuMaHi JaHi NPeACTaBISIOTh Y BUIVISAL TaOll. 2, 7€ y3arallbHEeHO II0-
Ka3HUKHU PO CKJIaJ TyMycCy YOPHO3EMY THIIOBOTO, BU3HAYEHOTo mipodoc-
darHuM MeTooM. Y TaONUIll HABEJACHO TAaKOXK 1 Pe3yJIbTaTd J0JaTKOBUX
po3paxyHkiB: Bmicty C opraHiunux pedouH y BuTsbkkax 0,1 v H,SO, Ta
0,1 # NaOH. 3 orpuMaHMX JaHUX POOJIATH BUCHOBKH IIPO THI TYMYCy Ha
ocHoBi cmiBBigHOmEHHS CrK: CK i BU3HAYAIOTh T'YMYCHHUI CTaH IPYHTIB Ha
OCHOBI MOKa3HUKIB, po3podneHux JI. O. I'pummnoro, 1. C. Opnoum (1978),
SIKi TIpEICTaBJICH] B Ta0M. 3.

PeaktuBu. /. 0,4 n posuun K,Cr,O, y poszbaeneniii cipuaniii Kuciomi.
0,4 r-exB/am3 (40,0 + 0,1) T TOHKOMTOIPIOHEHOTO TBOXPOMOBOKHCIIOTO KaJIilO IMO-
MIIYIOTh Y KOJOy MICTKICTIO | IM3, pO3YHMHSIOTH TUCTHILOBAHOK BOJOKO, JI0-
BOJSTH 00’€M 70 1 IM3 1 MEepeNuBalOTh Y TEPMOTPUBKY KOJIOY MICTKICTIO 3 M3
a6o ¢apdoposuii Kyxoib. JJo HpOro po3unHy n01KUBarOTh mopiiismu mo 100 cm3
3 inTepBanoM B 10—15 xB 1 1m3 KoHIEHTpoBaHOI cipuanoi kucnoru. Konby un
KyXOJIb 3 PO3YMHOM HAaKpUBAIOTH CKJIIOM 1 3aJIMIIAK0Th 10 IIOBHOI'O OXOJIOIXKCH-
He. [Ticns oXomomKeHHs CyMilll TepeMilIyIoTh 1 HePeIHBalOTh y KOJIOy 3 TEMHOTO
CKJIa 3 IPHILUTI(HOBAHUM KOPKOM

2. 0,2 u pozuun coni Mopa. 80,0 (£0,1) T comi Mopa po3uuHSIOTh Y HEBEIH-
Kill KUTBKOCTI TUCTHIILOBAHOT BOAM, (DUIBTPYIOTH Yepe3 TMONBIHHUN CKIIaa4acTHid
¢binpTp y KonOy MmictkicTio 1 am3. Cromm aonmaroth 10 20 cM? cipyaHoi KOHIICHT-
POBaHOI KUCJIOTH, JIOBOMATH PO3YHH 10 1 aM3 i mepeminryrors. Po3unn comni Mopa
30epiratoTh y MOCYIHHI 3 TEMHOTO CKIIa, JIO SIKOi 3a JIOMOMOTO0 CH(OHA MPUEHY-
10T Oropetky. 11100 3aro0irTa OKHCHEHHIO coiti Mopa KHCHEM MOBITPSI, 10 MOCY/IH-
HU TIPUEHYIOTH CKIISTHKY THINEHKA 3 JTY>)KHUM PO3YMHOM CIPYaHOKHCIIOTO HATPIFO.

Tutp comi Mopa mepeBipsOTh Mepe]] MoY4arkoM poOOoTH abo uepe3 KOK-
Hi TpH JHI TaKHUM YMHOM: y TPH KOHiI4Hi Komou mictkicTio 100 cM3 HanuBaroTh
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OropeTkoro 1o 10 cM? IPUTrOTOBAHOTO PO3UMHY cOli Mopa, HaJIMBaKOTh MO 1 cM3
KOHIICHTPOBAHOI Cip4aHOi KUCIIOTH, PO3BOISATH BOAOKO 10 30—40 cM3 i TUTPYIOTh
0,1 r-exB/mM3 po3unHOM-MapranieBokucioro kaimiro (KMnO,) mo crmabo-poxe-
BOTO KOJIbOPY, 110 HE 3HUKAE MPOTATOM XBWIMHU. J{J1s1 oOuncieHHs koedimieHTa
MONPAaBKH BUKOPHCTOBYIOTH CEPEAHE apH(PMETHIHE 3HAUCHHS PE3yNIbTaTiB TPHOX
tuTpyBaHb. Koedimient monpasku (K) BU3HAYAIOTh 32 PIBHAHHSIM:

k=4

vV

ne V, — 00’eM po34HHy MapraHIICBOKHCIIOTO KaJIifo, BUTPAYCHOTO Ha TUTPYBaH-
Hi, CM?3;

V' — 00’€eM pO3UMHY-BiTHOBHHKA, B3ATOTO JJIsl TATPYBaHHS, CM>3.

3. Posuun (peninanmpaninosoi xucnomu C,;H,,0,N. 0,2 T (eHiTaHTpaHIIO-
BOI KHCJIOTH PO3THUPAIOTh CKISIHOK MANTWYKO0 y (apdopoBiil variii 3 HeBeIH-
Koo KinbKicTio 0,2%-ro0 BOAHOro po3unHy Bymiekucioro Harpito (Na,CO,) mo
CMETaHOMOAIOHOTO cTaHy. Po3TepTy Macy mepeHOCsTh y MipHY KOJIOY MICTKICTIO
100 cm? 1 toBoAATE po3unHOM (,2%-T0 ByIJICKHCIOTO HATPIO 10 MO3HAYKH.

4. l'omysanns nemsu. Ilem3y noapiOHIO0TE y hapopoBiii cTymIli i mpoxapro-
I0Th Yy My(enbpHiH 1medi 3a 4epBOHOTO kapy mnpotsaroM 1,0—1,5 roxn, mepiogmaao
MepeMINTyIouH (HEe JTOMYCKAIOUH CITIKAaHHS).

5. Ilpueomysanns poszuunis 1,0; 0,1, 0,05 e-exe/om3 H,S0, Y 1 nm3 muctu-
JILOBaHOT BOAM PO3YMHSIOTH 28,0 cM3, 2,8 cm3, 1,4 cM3 KOHIIGHTPOBAHOI CipyaHol
KUCIIOTH BiAITOBiIHO.

6. Pozuunu 0,1, 0,05 2-exe/om? NaOH. Y 1 M3 TUCTHIBOBAHOT BOAM PO3UHHSI-
I0Th, TIEPEMIIIYIOUH, 4 T, 2 T [IKOr0 HATPY BiIIOBIIHO.

7. Pozuun nipogpocghamy nampiro. Y 1 M3 TUCTUIBOBAHOT BOOU POZUMHS-
I0Th NpH niepemitnyBanHi 44,6 (+0,1) r Na,P,0, 10 H,O + 4 r NaOH.

3. TIloxa3Huku rymycoBoro crany rpyuris (Opios . C., I'pumuna J. O.,
1981)

O3naka PiBeHb, XapakTep 03HAKH Me:xi BeJIMUNH
JTy’Ke TIOTYKHA >10
I'pyOu3sHa miacTuiku, MOTYXKHA 5—10
CM (JUIsl JIICOBUX IPYHTIB) | CEpPEAHBOIOTYKHA 2—5
MaJoIOTYyKHA <2
BignomenHs 3anacis . .
. eKTOMOp(HUI po3nonin >1
OpraHiYHUX PEYOBHH . :
. L Me30MOp(hHUH PO3IOIiT Bruspko 1
y MiACTHIIMI 1 B MiHEpab- o .
L eHIOMOP(HHUI PO3MTOALT <1
HOMY Tnipoditi




28 3aranbHe rpyHTO3HaBCTBO

IIpooosoicenns maon. 3

O3naka PiBenn, xapakTep 03HaKH Me:xi BeJTuuHH
JTy’K€ BUCOKHH >10
Bwmict rymycy BUCOKHIA 6—10
B MiHepaJlbHOMY npodini | cepeaHiit 4—6
IpyHTY, % HU3bKUI 2—4
JTy’Ke HU3bKUI <2
JTy’e BUCOKI > 200 (> 600)

3anacu rymycy (1/ra)
B mapi 0—20 cm
(0—100 cm)

BHCOK1
cepeaHi
HU3bKI

150—200 (400—600)
100—150 (200—400)
50—100 (100—200)

JTy’K€ HU3bKI <50 (<100)
PI3KO Talaroumii —
IpodinpHuii po3momin MIOCTYTIOBO MaJar0uMii —
IYMYCY B METPOBii MiHe- | piBHOMIpHUit —
pabHil TOBII 3pOCTAIOYUI —
OiMOIaIbHUN —
Jly’K€ BUCOKa <5
. BHCOKa 5—38
30ara4eHicTb rymycy 11
azorom, C: N cepentit 8
HU3bKa 11—14
JTy’)Ke HU3bKa >14
Cryninb rymigikarii JTy’Ke BUCOKHUH > 40
OpraHIYHUX PEUOBHH, BHUCOKMH 40—30
Cry - 100 cepeaHii 30—20
S HU3bKNHT 20—10
Cox JTy’Ke HU3bKUN <10
ryMaTHUN >2
. (ynbBaTHO-TYMaTHHI 2—1
Tunrymyey, Cr: Cox T'yMaTHO-(yTbBATHHH 1-0,5
(ynbBaTHUI <0,5
JTy’K€ BUCOKHH >80
BwMicT «BiTbHUX» BHCOKUI 60—380
FYMIHOBHUX KHCIIOT, cepeHii 40—60
% no cymu I'K HU3bKUI 20—40
JTy’K€ HU3bKUHI <20
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IIpoooeaicenns maon. 3

O3naka PiBens, xapakTep o3HAKH Me:xi BeJauunH
JTy’K€ BUCOKHH >80
BMicT ryMiHOBUX KHCJIOT, | BHCOKHit 60—380
3B’s3aHuX 3 Ca?+, cepeaHin 40—60
% 1o cymu I'K HU3bKNN 20—40
JTy’Ke HU3BKUN <20
. . , BUCOKHIA >20
BwmicT MiniHO 3B’s13aHUX cepemil 10—20
0,
T'K, % no cymu T'K HU3bKUN <10
?r;;l:gl;iimmbmcn JTy’Ke BUCOKA >0,15
A BHCOKA 0,08—0,15
cepenHs 0,06—0,08
0,001% I'K HU3bKa 0,04—0,06
465 . 1 e TyKe HU3bKA <0,04

. . . TaK —
[pucyrnicte mirventis P, | - -
ITpucytHicTs xs10pOdi-

7y B CIUPTOOCH30JIBHIM Tak —

BUTSDKI




METOAUN PO3PAXYHKY BAJIAHCY T'YMYCY

Bananc y nepexiani 3 gpaniyy3pkoro — «balance» — 3Ha4UTh CUCTE-
My HOKa3HUKIB, SIKi XapaKTepHU3YIOTh SKECh SBUIIE [IIIXOM MOPiBHAHHS, a00
MIPOTUCTABIECHHS OKPEMHUX HOTo CTOpiH. Y IPYHTO3HABCTBI OajaHC TyMycCy
BU3HAYAIOTh SIK PI3HULIIO MK KUTBKICTIO IOTO yTBOPEHHS y IPYHTI 1 BTpar 3a
neBHuiA niepiof. Bin Moxke OyTH TPHOX THINIB.

1. be3gediuuTHnii — BTpaTu rymycy MOHOBJIIOIOTHCS HOTO HOBOYTBO-
PCHHSM.

2. llo3uTuBHMII (aKTUBHUIT) — MPHUPICT KUILKOCTI TYMYCY NEPEBHUIILYE
HOTO BTPATH.

3. HeraruBHuii (macuBHUH, IeIUTHUI) — BTPATH TYMYCY IIEPEBHIIY-
I0Th HOr0 HOBOYTBOPEHHS.

bamanc rymycy y IpyHTi, BiAIIOBiTHO METOAUII [HCTUTYTY IpyHTO3HABC-
TBa Ta arpoxiMii YKpaiHCBKOT akazieMii arpapHUX HayK, CIiJl pO3PaxOBYBaTH
JUI yMOB CIBO3MIHH, FOCIIOAApCTBa, pailoHy 3a GOopMyIIOLO:

1, +1, P
Br=—0l—2_~
L L
ne b — cepennpopiunmnii 6ananc ryMmycy y IpyHTi Ha OTHOMY TeKTapi 3a poTalliio
CiBO3MiHH, T/Ta:

11, — cyma HOBOYTBOPEHOTO T'yMYCy Y IPYHTI 32 pOTAIlif0 CiIBO3MIHH 3a paxy-
HOK POCJIMHHHUX PCUITOK, T/Fa;

I1, — KiJBKIiCTh HOBOYTBOPEHOTO TYMYCY Yy IPYHTI 32 POTAIlil0 CIBO3MIHH 3a
paxyHOK OpraHiuHUX J0OpHB, T/Ta;

P — 3arajibHa KiJbKiCTh TYMYCY, SIKHil MiHEPaTi3yEThCS 32 POTAIIIO CiIBO3Mi-
HH, T/Ta;

L — TpuBaicTh poTailii, poKis.

IIpaktuno y mpuOYTKOBIM CTAaTTi BPAaxXxOBYETHCS TUIBKH ITOMIOBHEHHS
BYIVICLIO 3 POCIMHHUMH pEIUTKaMH (TIO)KHUBHO-KOPEHEBMMHU) Ta OpraHiy-
HUMH g00puBaMu. Jlpyri Jpkepena MONOBHEHHS TYMYCY Y IPYHTI He Bpaxo-
BYIOTBCSI.

15 po3paxyHKy KiJIbKOCTI HOBOYTBOPEHOTO I'YMYCY 3 POCIHMHHUX PELITOK
1) KOPHCTYHOThCS BIATIOBITHUKN KoedilieHTaMu ryMl(pucauu POCIMHHUX
pemToK i THOK y IpyHTI. L{i koedilieHTH MoKa3yIoTh, iKa KiJIbKICTh TYMyCy
YTBOPIOETHCS 3 POCIIMHHMX PEIITOK, [0 PO3KIAIAIThCS, Ta THOW (Tadu. 4).

OCKUIbKH KIJIBKICTh POCIIMHHUX PELITOK HE MAa€ MPsAMOI 3aJIe)KHOCTI Bijl
PIBHS ypoXKaro, TO JUIS PO3paxyHKy BHKOPHCTOBYIOTH DPIBHSHHS perpecii
(Tabn. 5, 6), ne X — KUIBKICTh TOBEPXHEBHX POCIUHHUX PEINTOK, m/2a;
Z — KIUIBKICTh KOPEHEBUX DPOCIMHHUX DPEIITOK, m/2a; y — YpOXKAHHICTH
OCHOBHOI IPOJTYKITiT KyIBTYpH, y/2d.
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4. Koediuientn rymidikamii pocJHHHUX PpemITOK Ta THOK Y TIPYHTI

3a I 51. Yecnsikom Ta O. M. JlukoBum)

CinbcbkorocnoaapebKi KyJIbTypu Koediuicnru
rymigikanii
Yopuozemu
Bypsiku 11ykpoBi Ta KOpMOBI 0,10
O3uMa MIIeHUIIS Ha 36pHO 0,20
Kykypynsa Ha 3epHO 0,20
STuminb, OBEC, sipa MIICHHMIIS, TPOCO, COPTo 0,22
I'peuxa, Bika. cos, OMHOPIUHI TPaBU, BUKO-OBEC 0,23
O3uMa MIIEHUIS Ha 3e1€HUI KOpM 0,13
Kaprorist, oBoui, GamranHi, rapoy3u 0,13
CoHSILITHUK 0,14
Kykypynza Ha cuitoc, CHIIOCHI 0,17
Topox 0,23
JIrouepHa, ecrapuer Ta iHii 0araTropiuti TpaBu 0,25
I'uiit (cyxa pe4oBHHA) 0,23
JlepHOBO-Ii30/1UCTI IPYHTH
3epHOBi, 3¢pHO0000BI, OaraTopiuHi TpaBu, JIbOH 0,29
Kykypyn3a Ha cuitoc, CHIIOCHI 0,15
Kapromst, KopMoBi 1 ITyKpoBi Oypsiku 0,08
3eneni qoOpuBa 0,29
THiit (cyxa pedoBHHa) 0,30

5. PiBHsiHHA perpecii 115 BU3BHAYEHHS MACH POCIHHHHUX PEIITOK 32 YPoO-
JKAHHICTIO OCHOBHOI NPOAYKUil CIbCHKOIOCHOAAPCHLKUX KYJIbTYP, SIKi
BHPOIIYIOThCSl HA yopHo3eMax (3a I. SI. Yecnsikom, 1987)

CinbcbKOrocnoaapebKi KyJIbTypH .Pemnm -
IMoBepxHesi Kopenesi
O3uMa MIICHUIS X=0,32y+ 13,5 | Z=0,71y +10,0
STaMiHb, spa MIICHUIIS X=0,29y+6,8 | Z=0,54y+9,3
OBec X=0,19y+14,8 | Z=0,42y + 8.4
IIpoco, copro X=0,50y+74 | Z2=037y+12,8
I'peuxa, Mmak X=028Y+83 | Z=0,65y+ 11,5
Kyxypymza Ha 3epHO X=020y+1,6 |Z2=0,83y+7,2
Topox, Buka, cos X=0,12y+4,5 | Z=0,36y + 8.9
COHSIIHUK X=04ly+32 | Z=1,16y+4,9
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IIpooosoicenns maon. 5

CinbcbrorocnofapebKi KyJIbTypu .Pemnm -

IloBepxHeBi Kopenesi
IykpoBi Oypsiku X=0,005y +2,8 | Z=0,06y +9,7
KopmoBi Oypsixu X=0,003y+2,4 | Z=0,05y +5,2
Kykypyn3a Ha cuitoc, CHIIOCHI X=0,006y +9,7 | Z=0,10y +13,5
bararopiuHi TpaBu (ciHO)* X=0,12y+59 | Z=1,02y +4,7
Kaproruist, oBoui, 6amranHi, rapoy3u X=0,068y+0,5 | Z=0,07y + 8,9
gzi[:(()))giqﬂi TpaBH, BUKO-BIBCSHA CyMillIKa X=0,12y + 68 | Z=0,50y+ 133

* Po3paxyHOK IOJJaHO Ha OCHOBI ypoykaro ciHa. Y BHIAJKY 300py yporkaro Ha 3eJe-
HHUH KOPM BEITHUYHHY 3i0paHOi 3e/IeH0T MacH CIifi IOMHOXHTH Ha KoedinieHT 0,25.

6. PiBusiHHs perpecii 1Jisi BU3HAYEHHSI MACH POCJMHHUX PelITOK 3a
BPOKAHHICTIO OCHOBHOI MPOAYKIIi CiJIbChbKOTOCNMOAAPCHKUX KYJIbTYP,
BUPOILIYBAHUX HA JIePHOBO-Mia30/ucTHX IPpyHTax (3a ®. L. JleBinum,
1977)

Cinbcbkorocnogapebka Ypoxaii- Peurrku
KyJIbTypa HiCTB, L/Ta Tosepxuesi Kopenesi
1. Osine sHTO 10—25 X=0,3y+32 Z=0,6y + 8,9
26—40 X=02y+6,3 Z=0,6y+139
2. OsHMa eHHIA 10—25 X =04y +2,6 Z=09y+5,8
26—40 X=0,ly+ 89 Z=0,7y +10,2
3. STpuii saMiEb 10—20 X=04y+ 1,8 Z=08y+6,5
) 21—35 X=0,09y + 7,8 Z=04y+ 13,4
4 Osec 10—20 X=0,3y+3,2 Z=1,0y+20
) 21—35 X=0,15y+6,1 Z=0,4y + 10,0
5. Topox 5—20 X=0,14y +3,5 Z=0,66y + 17,5
21—30 X=0,20y +1,7 Z2=037y+129
6. Tpeuxa 5—I15 X =025y +4,3 Z=1,10y +5,3
) 16—30 X=020y+52 | Z=0,34y +14,1
7. Kaproms 50—200 X=0,04y +1,0 Z=0,07y +3,9
) 201—350 | X=0,03y +4,1 Z=10,08y + 5,4
8. ykposi Gypsx 100—200 | X=0,023y+0,8 | Z=0,07y + 3,5
) 201—400 | X=0,023y+2,3 | Z=0,06y +5.4
9. Kopmosi Gypsku 50—200 X=0,013y+1,0 | Z=0,05y +5.5
’ 201—400 | X=0,003y+24 | Z=0,05y +5.,2
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IIpooosarcenns mabn. 6

Ciabcebkorocnonapebka Ypoxaii- Pemrrkn
KyJabTypa HiCTB, /T2 IloBepxHeBi Kopenesi
10. JIboH 3—10 -//- Z=13y+94
11. CunocHi 100—200 | X = 0,04y + 4,0 Z=0,09y +7,0
(6e3 KyKypya3H)
12, Kvi 34 Ha CIITOC 100—200 | X=0,03y +3.,6 Z=0,12y + 8,7
- RYKYPYA . 201—350 | X=0,02y+5,0 | Z=0,08y+162
13. OnHopivHi TpaBu, 1040 X =0,13y + 6,0 Z=0,70y + 7,5
BHKa
14. baratopii Tpasi 40—60 | X=0,10y+10,0 | Z=1,0y + 150
(CIHO) b b b b
15. Topox + oBec 10—40 X=020y+6,0 |Z=0,8y+11,0

* Po3paxyHOK MOJIaHO Ha OCHOBI yporKaro ciHa. Y BHIAJKy 300py ypoKaro Ha 3e-
JICHUH KOpM, BEJIMYMHY 310paHOi 3eJIeHOi Macu CIiji TOMHOXKUTH Ha KoeilieHT
0,25.

BennunHa HOBOyTBOPEHOTO T'YMYCY 32 POTAIIII0 CIBO3MIHH PO3PaX0OBY€ETh-
cs1 3a (hOpMYIIOLO:

=0, K, +0,K, +............ +0,K,, (2)

ne [1, — KiTbKicTh HOBOYTBOPEHOTO TYMYCY 3a POTallis CIBO3MIHH, T/Ta;

O,—Q0, — KUIbKICTh POCIMHHHX PEIITOK, SKi 3aJHIIAIOTECS OKPEMHIMH CilTh-
CbKOTI'OCTIOAapChbKUMU KYJIIbTYpaMHu, T/Fa;

K,—K, — xoedimienTn ryMiQiKariii poCIMHHUX PEIITOK OKPEMHX KyJIBTYp Ci-
BO3MIHH.

IIpu po3paxyHKy OanaHCy I'yMycCy Ha €pOAOBaHUX I'PyHTaX BUXI1J KOPEHIB
i 0araTopiuyHUMU TPaBaMH PIBHSETHCS TPETHHI X BUXOAY Ha PIBHUX IUIO-
max (x:3).

301IbILIEHHS. BMICTY TYMYCY Y IPYHTI 3a pOTallilo CiBO3MIHM 32 paxyHOK
BUKOPHCTAHHS THOO (/7,) BCTAHOBIIIOETHCS HIJISIXOM MHOKEHHSI KIJTBKOCTI Cy-
X01 PEYOBHHH THOIO BHECEHOT'O Y IPYHT 32 POTALIiI0 CiBO3MIHU Ha KOE(]ILi€HT
fioro rymidikanii (K). opmyna po3paxyHKy Ma€e BUIVISIL

I,=H-025 K,

ne [1, — 30UIbIIeHHS BMICTY TYMYCY Y IPYHTI 32 paXyHOK BHECEHHS THOIO, T/Ta;
H — XiJIbKICTh BHECEHOTO THOIO 32 POTAllil0 CIBO3MiHHU, T/Ta;
0,25 — xoeilieHT IepepaxyHKy Ha CyXy PEUOBHHY:
K — xoedimieHT rymidikariii rHor.
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Skmo y dopmylni BenmuuuHy KoedirieHTa ryMigikamii cyxoi pedoBHHU
3 rHOO (0,23) NOMHOXXUTH Ha BETMUMHY Koe(illieHTa TepepaxyHKy THOK Ha
cyxy pedoBuny (0,25), To BOHa TIpHiiMe; CITITyIOUNH BUTIISII

II,=H-025-K=H-0,25-0,23=H-0,058.
SIKIII0 B rocTiofapcTBax BUKOPUCTOBYIOTH 1HIII BHIM OPTAaHIYHUX JOOPHB

TO TIepepaxyHOK Ha MiJCTHJIOYHUH THill BEIyTh 32 JTOIIOMOTOI0 JTOJaTKOBHX
KOC(IITi€HTIB:

1. | Iinctunounuii THi (Bosoricts 10 77%) 1,0
2. | Teepna ¢paxirisi 6e3MiACTHIOYHOTO THOO 1,0
3. | Besmigcrunounuii HaniBpiakuii rHii (Bomoricte 90—93%) 0,5
4. | Pinkuii rain 0,25
5. | T'noesi croku (Bonoricth Okt 97%) 0,10
6. | TopdorHoeBuii KOMIIOCT 1,2
7. | TopdomnocimigHuii KOMIIOCT 1,3
8. | HramuaNit nocmig miaACTHWIOYHKH (BosoricTs 10 65%) 1,2
9. | Irammuauit mocmin HamiBpigkuii (Bosoricts 80—90%) 0,65
10. | Conoma (3 nomaBaHHsIM 8—12 KI/T a30Ty) 3,4
11. | Canpornens (Bosoricts 10 60%) 0,25
12. | CunepaibHi 1o0puBa (IIpUpoOIHA BOJIOTICTH) 0,25

3arajpHi BUTPATH TYMYCY Y IPYHTI 32 POTAIliI0 CiBO3MIHHM BU3HAYAIOTHCS
pO3MipaMu Horo MiHepai3aii i OKPEMUMH KYJIBTYPaMH.

[Tpu po3paxyHKy OanaHCy TyMyCy Ha €pOJJOBaHHX IPYHTaX BHUXiJ KOPCHIB
1 0araTopiYHIMH TpaBaMH CTAaHOBUTH X,:3.

Kpim Toro, mpu po3paxyHKy OalaHCy T'yMyCy Ha €pOJOBAaHUX IPYHTaX
CJIiJT BpaXOBYBaTH IIOPIYHI BUTPATH TyMyCy 3 ApiOHO3eMOoM (Talim. 7), BUKO-
PUCTOBYIOUH BIAMOBIHI KOSDILlIEHTH.

7. Illopiuni BTpaTH IPyHTY il BIVIMBOM BOJIHOI epo3ii 3 1 ra cmiaoBuX
3emedib Ykpainu (3a B. @. I'axoBum, I. O. Mo:keiiko)

Jona Kpyrusna cxuay, Bunoc npioHozemy,
rpaf. T/Ta
0,5—2 7—S8
omices 2= 17—20
5—10 50—65
>10 115—140
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IIpooosarcenns mabn. 7

Jona Kpyrusna cxuay, Bunoc gpionozemy,
rpan. T/ra
0,5—2 6—10
Jicocren 23 1737
5—10 60—95
>10 145—190
0,5—2 1,5—4,5
Cren 2—S5 6—15
5—10 23—45
>10 60—120

Skuio y ciBo3MiHi € 30ipHi MOJIs, TO JJIsl KOKHOTO 3 HUX CJIiJ] BU3HAYATH
CepeHbO3BAKEHHI OallaHC TYMYCY 32 (OPMYIIOIO:

By = g ,
3AT

ne b, — OanaHc rymycy y IpyHTI Ha 30ipHOMY IO, T/Ta;
b, b,,... B, — GanmaHc rymycy y IpyHTi Ha OKpeMii IiISHII Mo, /Ta;
S, S,... S, — mIoMa OKpeMuX JIUISHOK TOJIs, I'a;
S, — 3arajbHa IUIOIIA MOJIs, ra.

BusHaueHHs MiHIMaIBEHOT HOPMU OpTaHivHUX JT0OpUB Ha | ra CiBO3MIHHO1
101, siKa 3a0e3neuye 0e3nediuTHIN OalaHC BMICTY TYMYCY, TIPOBOAUTHCS
3a GopMyIoro:

Hy=H, + br ,
0,058

ne H — MiHiMaibHa HOpMa THOIO, sika 3a0e3reuye 0e3nedinuTHil OaaHc rymy-
cy, T/ra;

H, — HOpMa r'HOIO, SIKe BUKOPHUCTOBYBAJIACh y CiBO3MiHi, T;

B, — Gananc rymycy Ha 1 ra ciBO3MiHHOT IO, T/Ta;

0,058 — KiNBKICTh TYMYCY, sIKa yTBOPIOETHCSA 3 1 T THOIO, T.

Bananc rymycy Ha OpHHMX 3eMJISIX y LJIOMYy MO YKpaiHi, 3a po3paxyH-
KaMH Ha KiHenb 1989 p., Oy nedimuraum i pocsras 0,1 1/ra. IIpu npomy
y Oaratbox oOnactax e aediuut nepesuirye 0,10 1/ra. Tak, y TepHomins-
cpkiif, YepniBeupkiil, YepHiriBcbkid i XKuromupcbkid oOnacTsx BiH Ha-
BiTh Oinmbiimid, Hixk 0,23 T/ra. ¥ cemu obnactsx (XepcoHcbka, Yepkachka,
XwmenbHullbka, PiBHeHCBKa, KuiBchka, BonmHebka 1 3akapnarceka) OanaHc
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8. Cepeanbopiuni BeJuunHU MiHepaJizauii rymycy miax okpeMuMH cijib-
cbkorocnogapecbkumMu Kyabrypamu (3a I. 1. Yecnsikom ta B. 1. Mar-

BEEBOID)
Ne K Beaununna
n/n yarTypa MiHepaJtizaii, T/ra
Yopuozemu
1. | Yopnuii nap 2,00
2. Buxa, ropox, cos 1,50
3. O3nMa NIIeHnIIs Ha 3€pPHO 1,35
4. | O3uma NIICHUIS Ha 3€JICHUH KOpM 1,24
5. OnHopiuHi TpaBuU, IPOCO, COPIo 1,10
6. IlykpoBi Oypsiku 1,59
7. Kyxkypynza Ha 3epHo 1,56
8. Kopeneruonu 1,60
9. Kykypyn3a Ha cuiioc, CHIIOCHI 1,47
10. | Suminb 1,23
11. | OBec 1,20
12. | SIpa nuieHuIs, rpedka, BUKO-BIBCSIHA CyMIIIIKa 1,10
13. | Kapromus, OawmtanHi, rapOysu 1,61
14. | CoHsurHHK 1,39
15. | JlrouepHa, KOHIOMINHA, €CTIapIeT 0,60
JlepHOBO-IiA30/TUCTi IPYHTH
1. 3epHOBI (MIIEHHUIIS, KHUTO, TUMiHb,0BEC) 0,70
2. JIboH 0,90
3. Kapromus 1,40
4. IykpoBi Oypsiku 1,50
5. Kopmogi Oypsiku, oBoui 1,70
6. Kykypynsa Ha cuitoc 1,25
7. OniHOpiYHI TpaBH Ha CiHO 0,70
8. Bararopiuni TpaBu (JIFOITUH, KOHIOIINHA) 0,70

rymycy Ha piBHi 6eznediuutHoro (—0,05 — +0,05 1/ra) i jume y aBOX
obnactax (Binnunpbkiit 1 JIbBiBCbkiil) mosutuBHui (+0,07 — 0,11 T/ra)
(tabm. 9).

Ha xanp, opraniuaux go0puB ais 3a0e3nedeHHs 0e31eiluTHOTO BMicTy
rymycy B IpyHTax YKpaiHu 1me HejoctarHbo. JledinuT ix y Oinbmiocti 06-
nacreil craHoBuTh Onmu3bKko 1,5—3,0 T/ra. MiHiManbHA HOPMa OpPTraHIYHUX
n00puB Ay 3a0e3neueHHs 0e31einuTHOrO OalaHcy TyMyCy Ma€e CTaHOBH-
th: Ha [lomicci — 14,3, B Jlicocreny — 10,7, Crenry — 8,8 1 B cepeiHbOMY
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o Ykpaini — 10,4 1/ra. [lns nporo HeoOxinHo Ha [lomicci BupoOsatu 73,9,
y Jlicocteny — 124,8, Crenmy — 134,4 1 B minomy B Ykpaini — 333,1 MiH T.
BupoOHUIITBO Takoi KIIBKOCTI OpraHiyHUX NOOpWB B YKpaiHi MICIs 1MO0-
JIaHHS CYy9acHOI KPU3H B arpapHOMY CEKTOPi € peabHUM.

IIpo ume cBiAYUTH Te, IO B OKpeMi poku B YKpaiHi B LiJIOMYy BHpOO-
nsutoch Onusbko 260—280 MiH T 3a OOMH PIK, y Tomy uucii Ha [losic-
ci — 63—065, y Jlicocremy — 100—112, Creny — 95—105 muH T, 1o
ONMM3BKO 0 HEOOX1THOT 3a HAIIMMU PO3PaxyHKaMHU KIJIBKOCTI. 3TiHO 3 Mpo-
THO3aMHU, 3a0e3redeHHs Oe3nedinnTHoro BMicTy rymycy Ha [lomicci Moxiu-
Be B 1995 p., y Jlicocreny B 1996—2000 pp., y Cremy — ax micist 2010 p.
(tabmn. 10).
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'PYHTOBI KOJ10IOU
TA METOOW IX BUBYEHHS

3arasibHi B1acTUBOCTI
rPYHTOBUIX KOJ10i4iB

Konoinu Ta kprcTanoiny — 1e peuoBHHH, sIKi IepeOyBarOTh B Pi3HUX CTa-
Hax 1 MalOTh 0COOJIMBI BIACTUBOCTi. BOHU MOXYTh BiJIpi3HSITUCS pO3MipaMu
YAaCTUHOK. SIKIO liaMeTp YaCTHHOK CIIPaBKHIX PO3UMHIB IPUHHATO BBAXKATH
MeHIIMM 32 | MMK, a JliaMeTp YaCTMHOK cycrieH3id — OinbimuMm 3a 0,1 MK,
TO JIlaMETP YACTUHOK KOJIOTJTHUX PO3YMHIB 3HAXOAUThCS B Mexkax Bijg 0,1 Mk
70 1 MMK, TOOTO YaCTHHKH KOJIOIAHUX PO3YUHIB MAIOTh JIOCUTH KPYITHI pO3-
MIpH 1 SIBJISIOTH COOOI0 3TYCTKH (arperat) MosieKyi. Came UM HOSICHIOETh-
sl OfiHA 3 CYTTEBUX MPUYUH PI3HUX BIACTUBOCTEH KOJOIMIB i KPHCTAIOIIB:
B pO3YMHAX KPHCTANOIMiB aKTHBHICTH BCIX MOJEKYT Ta IOHIB OIHAKOBa,
a y KOJIOIIIIB — pi3Ha 1 3aJISKUTh BiJl IX TIPOCTOPOBOTO PO3MIIIICHHSI.

VY IpyHTaX 3yCTpivaroThCsl KOJIOIIM MiHEpaibHi Ta opraniuHi. Jlo MiHe-
paJbHUX HaJIe)KaTh KOJIOIAN TIIMHU, KPEMHEKHCIIOTH, T1IPOOKHUCIIIB 3aii3a Ta
anromiHito. [IpeacTaBHUKOM OpraHiYHUX KOJIOIAIB Y IPYHTI € TyMYC.

VYV KonoigHii XiMil pO3MISAAIOThCS JBa CIOCOOM OJEpXKaHHS PEYOBHH
Y KOJIOITHOMY CTaHi: AUCIIEPCiiHMIA Ta KoHAeHcaiiHui. [Ipu aucnepciitno-
My CIIOCO01 PEYOBHHU B KOJIOITHOMY CTaHi OJEPXKYIOTh LUIIXOM MOJPiOHEH-
HSl TBEPAMX YACTOK JO KOJIOIIHUX PO3MIpiB (PO3MENIOBaHHS Ha KOJOIAHUX
MIIMHKaX a00 3a JOMOMOTOI0 YIbTpa3ByKy). [Ipu koHIeHcaliitHOMY crioco0i,
HaBMAaKH, 3 JPiOHUX YACTUHOK (MOJICKYI) OJIEPKYIOTh YACTUHKH KOJOIIHUX
PO3MIpiB — Milenu MIISIXOM KOHAEHCAIlll MOJIEKYI B arperati, HalpHKIaL,
minenu Fe(OH), npu rigpomnisi FeCl,.

Tak yTBOPIOIOTKCS 1 TPYHTOBI KOJIOTIN B MPUPOAHUX yMOBax. Jucnepciii-
HHUM CIIOCOOOM YTBOPIOIOTHCS TIIMHUCTI KOJOIIHI CHCTEMH 3 MaCHBHO-KPHC-
TaJYHUX TIPCHKUX TIOPiJ MPU BUBITPIOBAHHI, KOHACHCAIIHHUM — KOJIOi]I-
HUIA TYMYC 3 MOJICKYJSIPHO-PO3YNHHUX OPTaHIYHUX CHONYK, SIKi 3’ SIBISTFOTHCSI
y IPYHTI BHACHI/IOK PO3KJIay OpraHIYHUX PEIITOK.

He3spaxarouu Ha BiTHOCHO 3HaUHY KPYIHICTh MilleJ IPYHTOBHX KOJIOi[iB,
iX 3051 XapakTepU3yIOThCsl AOCTaTHBOIO arperaTMBHOIO CTIHKICTIO, TOOTO
CTIMKICTIO IPOTH TIOEAHAHHA MilleNl B OIbII KPYIIHi arperar.

CTiliKiCTh 30JIiB IPYHTOBHX KOJIOINIB MOXE OOYMOBIIOBATHUCS Pi3HUMH
NPUYUHAME: HasIBHICTIO IEKTPUYHOTO 3apsy MIllell; HassBHICTIO TiApaTHUX
000JIOHOK Ha ITOBEPXHI MILIEJ.

CrymiHb TigpopiILHOCTI IPYHTOBHUX KOJOTIIB MOXKE 3MIHIOBATUCH SIK T
BIUTMBOM PEaKIlii CepelloBHINA, Yacy, MiJACYIIyBaHHS, TaK 1 B 3aJIC)KHOCTI
BiJl Oy/lOBH Milles, IX HACHYCHOCT] PI3HUMH KaTioHaMu. YuM BHILA Tiapo-
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(GUIBHICTH KONIOIy, THM OLIBII CTIMKHM OyJe 3011b, 00 00’€THAHHIO MIIel
MEPEIIKO/PKAIOTh, KPIM 3apsiy, e i rijpaTtHi 00O0JOHKH, JIIKBIIAIlS SKUX
(HampuKIIaa, JOAABAHHIM CIIUPTY) MPUCKOPIOE Ta TOJIETIIY€E 00’ € THAHHS KO-
JOIHUX YaCTOK B arperat. Y 3B’sI3Ky 3 BITHOCHO BEJIMKUMH PO3MipaMH KO-
JOTAHUX MilleJ, TIOPIBHIHO 3 MOJICKYJIaMU CIIPaBKHIX PO3YHHIB, IM HE BIac-
TUBa MUQy3is. BrieBHUTHCS B IbOMY MOXKHA HA MPHUKIA[ JOCHThH IIPOCTOrO
JIOCITITY.

Xix podorn. Y 1’4Th mpoOipoK HAMBAIOTH JI0 IOJOBUHH iX 00’ €My raps-
91t 301 JKeTaTHHU. [1icIs OXOTOKEHHS Ta 3aryCaHHs JKeJIaTHHU B TIPo0ip-
KI HAJHUBAIOTH MO 4—5 Ml 3071iB rymycy, mmaH, Fe(OH), i At mopiBHAHHS
3abapmiieHi crpapxHi pozunan FeCly Ta CuSO,. Yepes neskuit yac MoxHa
CHOCTepiFaTI/I SK B TIPOOipKax 3i CIIpaBKHIMH PO3UNHAMH JKEIaTHHa PiBHO-
MipHO HaOyBae KOIbOPY CIPaBKHBOIO PO3UHHY, a B npoOipkax 3 IPyHTOBHMH
KOJIOTTaMU TIOMITHOIO € YiTKa 30Ha p03/11ny MDK 30JIeM KOJIOTy Ta Macoro
eraTuHy. Lle cBimTuuTh PO HE3AATHICTH KOJIOITHUX CHCTEM J0 TH(yY3ii.

Binomo, 1o ozHi€r0 3 XapaKTepHHUX BIACTHBOCTEH I'PYHTOBHX KOJOINIB
€ 1X 3MaTHICTh 3a MEBHUX YMOB MEPEXOIUTH 31 CTaHy 3010 y refb. Lle € koa-
TYJIAILS, @ 3BOPOTHUN TIEPeXiT — MenTH3allis.

Koarynsuiro rpyHTOBUX KOJIO1iB, TOOTO Mepexif 31 cTaHy 30110 (TICeBaO-
pO3uKHY) y renb (0cad), MOKYTh BUKITUKATH Pi3HI MPUYUHU: Jisl PO3YHHIB
CJIEKTPOJIITIB, JIisl 30J1iB KOJIOi/IiB 3 MPOTHIIC)KHUM 3apsA0M Ta iH.

B «xmacmuHOMY» BHINISIAI MPOLECH KOATyNSAIil Ta MENTH3aIlii MOXYTb
BimOyBaTHCs B IPYHTaX COJOHILOBOTO THIy TPYHTOTBOPEHHS, A€ Ha CTafil
3aCOJICHHSI TPYHTH 30aravyyroTbCs PO3YMHHUMHU COJNSIMHA B KUTBKOCTSIX, JO-
CTaTHIX JIJIsl KOATYJISIT IPYHTOBHX KOJIOTIIB, eI 3a Bce opraHiuHuX. [licis
MIPOMHUBAHHSI TAKUX 3aCOJICHHUX TPYHTIB JOMIOBOIO YHCTOIO BOJOIO, HA CTATIl
OCOJIOHITIOBaHHS, O0OB’SI3KOBO OyZie CIOCTepiraTucsl MenTH3allis KOJOiIiB
BHACJIIIOK 3HIDKCHHSI KOHIIEHTPALii COJIeH B IPYHTOBOMY PO3YHHI HIDKYE IO~
pora KoaryJysiii 3 MOAANIbIIAM IePEMIIlEHHAM IEeNTH30BAHUX KOJIOIAIB IO
npoUTI0 IPYHTY, M0 Bejae 10 (GOpMyBaHHS €INIOBIAIBHUX Ta LUTIOBIAIIbHUX
TeHETHYHHUX TOPH30HTIB.

BusHayeHHs1 3Haka 3apsiay
rPYHTOBUIX KOJ10ifiB

[ XapaKTepHCTHKH BIACTUBOCTEH KOJIOIMIB IPYHTY Ta BUBYCHHS IPH-
ponu 10HHOTO OOMIHY Iy’Ke Ba)KITMBO 3HATH 3HAK 3apsIly KOJNOIOIB Y KOHK-
peTHOMY IpyHTI. BiH BM3HauaeThCs IBOMa METOJaMU: Kalllisipu3aliiero abo
enexTpodope3om.

Meton kamiasipu3amii. B HeBenwki CKISHKM TPWIUBAIOTH 1Mo 10—
15 M1 301110 TiApaTy OKUCY 3aii3a i 30110 TyMycCy, SIKHH 10 TOro OyB peTenbHO
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BiJyTiaIi30BaHid. B KOKHY CKIISTHKY OIMYCKAarOTh CTPIUKY (UIBTPYBaIbHOTO
narepy HIMPUHOI 2 CM 1 JIOBKUHOK 12—15 cM Tak, 1mob cTpiuka 3aHypro-
Bajach y 301k Ha 1,0—1,5 cM. Uepes geskuii yac criocrepiraroTh, sSIK 30J1b
TYMYCY IiTHIMAEThCS IO CTPIYIIi 0 IIEBHOT BUCOTH, 3a0apBIIOI0UH MTAlIePOBY
CTpiuKy B TeMHO-Oypuii koiip. B Tol ke 9ac 301b TAPOOKKCY 3ajli3a MOBO-
JUTh ce0e Ha CTpiulli 30BCiM iHakIe. be3konboposa pinuna (Boaa) Oye miji-
HIMAaTHCSI BUCOKO, a KOJIOTJIHI YACTKH MiCJsl HEBEIMKOTO MiAHOMY 3YIUHSATh-
csl 1 30epyThCsl y 3ryCTOK (CKOArysrorTh). Pi3HHUIM y TiHIMAHHI 30J1iB 1O
(leILprBaJILHOMy Tarepy Moysrae B TOMY, IO HOPH Manepy, 3MOYEHI BOJIOIO,
Ha6yBaIOTL BiJI’€MHOTO 32Ty, | HEraTHBHO 3apsiJUKEH1 KOJIOIIH i THIMaI0Th-
Csl [0 Kanusipax MarnepoBoi CTPIuKH, a IO3UTHBHO 3apsKCHI 3aTPUMYOThCS
(KoaryirorOTh 3aBJISIKH HeWTpaizalii 3apsy), acopOyrThCsl B HUKHIN Yac-
THHI CTPIYKH.

OTKe, TOCIiA MOKa3ye, IO TiIpo30Jib TYMYCYy 3apsDKEHHH HETaTHBHO,
a 30ITb TIIPOKCHAY 3ajli3a — IMO3UTUBHO.

Tpeba mMaTu Ha yBa3i, 110 OMUCaHA BUINE MOBEIIHKA T1IPO30JII0 TyMYCY
IIOJI0 HETAaTUBHO 3apsPKEHOTo ajicopOeHTa (TamepoBa CTpiuKka) CTOCYEThCS
BUKJIIOYHO PETENbHO Jiali30BaHHUX TiIpo30Jieil ryMycy, TOOTO IITY4YHO Iie-
PEBEICHUX Y KUCIOTHY (opMy. SIKIIO K 3 MAnepoBOI CTPIYKOIO Oyje B3ae-
MOJISITH COJIbOBA (pOpMa FyMycCy, TO BUIIIS] CTPIYKH Oy/e HaraayBaTH TaKuii,
AK y BUIAJKY 3 Tiposonem 3aiiza. CyTh TaKOTO SBHUINA TTOSCHIOETHCS B JICK-
itHOMY MaTepiaJti.

Metoa esiektTpodopesy. CyTb MeTONA MOJSTAE Y BUBYCHHI MOBEIIHKH
IPYHTOBHX KOJIOINIB B €JIEKTPUYHOMY TIOJi. J[JIs1 BU3HAYCHHS 3HAKA 3apsiy
MOKHa CKOPUCTATHCS MPOCTUM TPUIIAJIOM, SIKUH cKianaethes 3 U-momioHOT
TpyOKH 3 MiABEACHHMH 10 Hel eNEeKTPOZaMH, CIIONYYCHHMHU 3 TIOII0CaMHU
JOKepesa MoCTIHHOTO cTpyMy. Y TpyOKY BMIIILYIOTH 30J1b i BMHKAIOTh €IIEKT-
puuHHil cTpyM. Uepes meBHHI 4yac 3a0apBICHHS 30JI0 TYMyCy O aHOA-
HOTO KiHIlS TPyOKM TeMHIIIae, a 3a0apBieHHs TiApo30it0 Oins il KaTogxHOTOo
KiHIIS CBiTIINIAaE. 3a3Ha4ueH] sSBUIIA, SIK 1 B AOCIiAL 3 (PUIBTpYBAIILHUM I1arie-
pPOM, CBiuaTh Mpo Te, U0 MILEIH TYMYCY MPOSBISAIOTH HETATUBHUMA 3apsil,
HE3aJIeKHO BiJl TOTO, B SIKil (KUCIOTHIN YU coNboOBiid) GopMmi mepeOyBaroTh
TYMYCOB1 PEYOBHHH.

EnektponitHa koarynsuis Koaoigis
Y 3aCOJIEHUX IPYHTaxX

ITin eneKTpONITHOIO KOATYISIIIEI0 TPYHTOBUX KOJOIMIB PO3YMIIOTH Iie-
Pexi KONOiTHOI CHCTEMH 31 CTaHy 30JII0 B Tellb ITiJ] BIUIUBOM €JIEKTPOJITY.
[Ipu enexTponiTHIN Koaryisuii Ji€ 3arajbHe TPaBUIIO: KOATYISIII0 KOJOIAiB
BUKJIMKAE 10H EJIEKTPOIIITY, AKUH 32 3HAKOM 3apsy € MPOTHIISKHUM 3apsI0Bi
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KOJIOIHUX Miles. [pyHTOBI KOJIOIIM — ryMycC Ta IJIMHA MalOTh HEraTHBHUN
3apsl, TOMY iX KOAryJsIifo MOXKYTb BUKJIMKATH KaTiOHU €JIEKTPOJIITY.

BcTaHOBIEHO, 110 KOAry/IIOOYa i KaTiOHy THM CHJIBHIIIA, YUM BHIIA
HOro BaJICHTHICTB: MpPU OJHAKOBHX BAJICHTHOCTSIX CHJIBHIIIE KOAryioe
KaTiOH 3 OUIBIIOK aTOMHOI0 Macoro. MexaHi3M Koaryisiiii siBisie co0Or0
(CXGMaTI/I'-IHO) porec HeI/ITpaJ'IBa]_Ill 3apsiLy Milei, pa3oM 3 THM MOSCHEHHS
Koarynﬂun TIJIBKY HEHTpastizaii€ero 3apsdy HE BUYEPIY€E BChOTO KOMILICKCY
SIBHII 1 JIa€ JINIIC HAOIM)KEHE PO3YMiHHS TPOLIECY.

EnextposniTHa KOarymsimis KOJIIOigiB Moxe OyTH XapaKTEpHOIO IJISI THX
IPYHTIB, Jie TPyHTOBHH PO3YMH Ma€ KOHIEHTPAIII0 PO3YMHHHUX COJICH BHIILY
3a nopir koaryisii. Ilopozom Koazynauyii Ha3UBAOTh MiHIMAJIbHY KOHIICHT-
pAIlifo eIEeKTPOIITY, TIPH SKIH HACTYITA€ KOAryJIsIlis TIEBHOTO 30ITO.

Mu OyziemMo po3nIsaTH METOANKY BU3HAYCHHS IOPOTIB KOATYIISAIIIT 301iB
TPYHTOBHUX KOJIOiiB Ha MPUKJIAl €IEKTPOTITHOI KOAarylsiii 30J1iB IyMycCy Ta
DJTHHH.

V IpyHTI KONOiau nepeOyBaloTh Y BUIIISL OpraHO-MiHEpaTbHUX TENiB.
JLtst BiTOKpeMIIEHHS 1X BiJi OUTBII KPYITHUX MEXaHIYHUX €JIEMEHTIB He0O0X1]1-
HO LITYYHO NeNTu3yBaTH refi, nepesectu ix y 3omi. K. K. T'expoiin 3ampo-
MOHYBAaB METONMKY BUIUICHHS KOJOIAIB: IPyHT 00poOIsaoTs 1 H po3dyrMHOM
NaCl go meratuBHoi peakuii Ha Ca2* y ¢inbTpari. Haanumok xiaopuctoro
HATPil0 BiIMHUBAIOTH TUCTHIHOBAHOIO BOJIOKO. B monanbmiomy pa3zom 3 mpo-
MUBHHMHU BOJAMH BUIUISIOTHCS 30J1i IPYHTOBHX KOJIOINIB. Y Takud crociod
3 TYMYCOBaHHX TOPH30HTIB OJICPKYIOTh TipO30Ji TYMYCY, a 3 HeryMycoBa-
HUX TOPU3OHTIB INIMHUCTUX MATEPUHCHKHX TTOPIiJ] — 30111 TIIMHH.

[TpuroToBneHi 30511 3aCTOCOBYIOTHCS ISl BU3HAYEHHS iX TOPOTIB KOary-
nsii. Sk esrektpoiniti BukopuctoByrothes 1,05 0,15 0,01; 0,001 H po3unHH
FeCl,, CaCl,, MgCl,, KCI, NaCl, HCL

Xix podoru. B wotnpu npoOipku NMpUIMBAIOTH MO 2 MII 30110 TYMYCY
a00 TIIMHU 1 JIOJIAIOTh MO0 2 MJI PO3YHMHY OJIHOTO 3 EJEKTPOJITIB, IPUIOMY
B nepury npo0ipky — | H posuuH, B aApyry — 0,1 H po3zunH i T. a. I Tak mis
KO)KHOTO 3 00paHuX enekTpoiiTiB. [IpoOipku 300BTYIOTE i pO3MILIYIOTh Ha
IITaTuBI JUIs BijicToroBaHHs. Yepe3 5—15 XBuiuH (B 3aJIeXKHOCTI BiJl TEM-
nepaTypu MoBiTps B Jaboparopii) BiAMiYarOTh HasBHICTH a00 BiJCYTHICTb
O3HAaK KOAryJsIii KoJoifiB B mpobipkax. PesyasraTy criocTepeskeHb 3amncy-
10Th B Ta0m. 11.

Pesynbrary Koaryisiii KOJo1/1iB M03HAYAI0Th TUTFOCOM, BIICYTHICTB KOary-
nsitii MiHycoM. CTyIiHb KOAryJisiii 10 MOMEHTY CITOCTEPEIKSHHS TTO3HAYAIOTh
PI3HOKO KUTBKICTIO IUTHOCIB. SIKIIO B TIPOOIpIIi 3’ ABISETHCS JIUIIE OMAICCIICH-
Iis1, TO 1€ TIO3HAYAIOTh OJJHUM ILTIOCOM; SIKIIIO B MPOOIPIIi CIIOCTEPITaloThCs
JIpiOHI TUIACTIBIlI,— JIBOMA TUTFOCAMM; SIKIIO %K B TIPOOIPIll YTBOPUBCS TEMHO-
3a0apBIiIeHUI Ocaf 1 CBITIA piJIMHA HAJ] HUM,— TPhOMa ILTIOCAMHU.
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11. Toporu koaryasiii 30J1iB rymycy

Iloporu koaryasuii 30110 rymycy
1,0 n 0,1 0,01 n 0,001 u

EnexrpoJuiTn

FeCl,
CaCl,
Mg Cl,
HCI
KCl
NaCl

Tak BU3HA4YA€THCA MOPIT KOAryJysilii IPYHTOBUX KOJOIAIB Ta OJHOYACHO
BHBYAETHCS KOATYJIIOI0YA JTisl PI3HUX €JIEKTPOIITIB.

BzaemHa koarynsauis
rPYHTOBUIX KOJ10iiB

ITin B3a€MHOIO KOAryISIi€l0 PO3YyMIIOTH KOATYIAIII0 MPOTHIIEKHO 3a-
PSUDKEHUX KOJIOINIB MpH iX 3MimryBaHHi. [IpoTuiiexxHO 3apsKeHi KOJIoiau
MOXYTh KOAryJaroBaTé JIMIIE NPU TOYHO BU3HAYCHUX CITIBBiIHOILICHHSX.
OcCKiNbKH BETTMUMHA 3apsAy IPYHTOBHX KOJIOIIiB B 3HAYHIN Mipi 3aJIC)KUTH Bij
peakii cepeaoBuIna, To, MOKINBO, 3MiHa peakii cepenoBuia Oyae BIUIU-
BaTHW 1 Ha B3a€MHY Koaryiisiiito. CIiBBiIHOIICHHS, P SKUX HACTA€ B3a€MHA
KOATYJISIIIIs KOJIOi/IB, BU3HAYAETHCS SIK 30HA KOA2YAAYiL.

VY rpyHTax, K BiIOMO, MOXKYTh OyTH Hal{pi3HOMaHITHIIII CITiBBTHOIICHHS
KOJIOiiB Ta pi3Hi 3HadeHHs pH cepenouia. Tomy yxe 1MiKaBUM € BUBUCHHS
SIK CaMOTO IIPOIIeCy B3a€EMHOI KOaryJIsllii, TaK i BIUIMBY 3MiH pH cepenoBuima
Ha B3a€EMHY KOAryJlsIliio IPYHTOBHX KOJOINIB.

[o3HaitoMuMocs 31 B3a€EMHOIO KOATYJLLIEI0 MPOTUIICKHO 3apsKCHUX
KOJIOIJIIB IIIJITXOM 3MIITyBaHHS 30JIiB TYMYCY Ta TifpaTy okcuay 3aimiza. Jlo-
CJIiJi BUKOHYETbCSA TaK. B JeB’ATh YUCTUX MPOOIPOK TpalyioBaHOIO MiNeT-
KOO MPUJIMBAIOTH MEBHY KUIBKICTH (3rifHO 3 Tabn. 12) 301iB rymycy Ta 3aiiza
(Fe(OH),).

BwmicT mpobipok 300BTyIOTH 1 uepe3 5—10 XBUIMH BiIMI4atOTh 30HY KOa-
Tyl THMH XK 3HAKaMH, 10 ¥ TIPH eJICKTPOTITHIH KOaryJsiii.

Jpyruit nocmi MPOBOAUTECS AHAJOTIYHO. TINBKM TCHS TPHIMBAH-
HS 30I1F0 TYMYCy B MPOOIPKH JONAIOTh 3 KalelbHHUII 110 OJHIW-IBI Kparut
0,1 H po3umHY ITIyTY, a IMOTIM 30JIb T1J[paTy oKcuay 3amiza. Yepes 5—10 xBu-
JIMH TSl 300BTYBaHHS BH3HAYAIOTh 30HY Koarymsmii. B Tpersomy mociimi
ICIISl MPIMBAHHS 30JII0 TYMyCy B KOKHY HPOOIpKY J0ar0Th 3 KaleJIbHU-
ui o oxHii-nBi kparwti 0,1 H pozunny HCl, a motiMm 30516 Tifpary OKcH-
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ny 3amiza. [Ipo6ipky 300BTYIOTH 1 yepe3 5—10 XBWIMH BH3HAUAIOTh 30HY
KOATYJISIIIiI.

12. BusnaueHHs 30HHM KOAryJsiii 30J1iB rymycy Ta 3ajiza

YMoBH Koaryasmii 1 2 3 4 5 6 7 8 9
30116 TYMYCY, MJI 1,8 16 | 1,4 | 1,2 | 1,0 0,8 06 | 04| 0,2
3oab Fe(OH),, M 02 |04 061081 1,0 1,2 14 |16 | 1,8

3ona koaryJsuii:

BHXIJHUX 30J1iB

TIpH TiITYyTOBYBaHHI

TIPH TiIKUCIICHH]

* Homepu mpoOipok.



ABULLA BEUPAHHS Y I'PYHTI

Buan BOUpaHHS Ta ix 3Ha4€eHHs

BoupHOI0 31aTHICTIO IPYHTY Ha3UBaIOTh 3aTHICTh BOMPATH 1 yTpUMYBa-
TH Pi3HI pEYOBHHU 3 HABKOJIMIIHBOTO cepeioBHIa (10HU Ta 3My4eHi YaCTHH-
KI — 3 PO3YHHIB, MOJIEKYJIN BOJSTHOTO Tapy Ta ra3iB — 3 MOBITPS).

SIBuima BOMpaHHS BiZOyBAaIOThCS TEPEBaKHO HA MOBEPXHAX KOJOITHUX
4acTok (MiIen) yepes Te, M0 IPYHTOBI KOJIOINH, SIK 1 KOJOIIHI YacTKH B3a-
raJii, MalOTh CHIIHO PO3BUHYTY IMUTOMY ITOBEPXHIO. 3aBISKH BUIbHIN eHepril
MOBEPXHS KOJIOITHUX MIIleJI CITYKHTh apeHOI0 Pi3HUX (I3UWIHUX 1 XIMIYHUX
SIBUII, III0 MAIOTh BiTHOIICHHS 10 BOMPHOI 3AaTHOCTI.

3rigHo 3 yuennsm K. K. T'enpoiina, BUAUISIIOTE Taki BUIM BOUPHOI 3/1aT-
HOCTI IPYHTIB.

Mexaniune 60upanHa — BIACTUBICTH IPYHTY, K MOPUCTOrO Tijia, 3a-
TPUMYBATH TBEPJI YACTUHKH, JiaMeTp SKUX Oiiblie 3a AiaMeTp WOro mop.
BennunHa MexaHi9HOTO BOMPAHHS 3aJI€KHUTh BiJ] TPAHYIOMETPHYHOTO CKJla-
Iy IPYHTY, HOTO IIJIBHOCTI, CTPYKTypHOTO CTaHY, HAasBHOCTI KaIUISIPHHX
nop i T. iH. IIpukmanoM MexaHiYHOTO BOMpPAHHS MOXKE CIYKUTH BOMPAHHS
IPYHTOM MYJIyBaTHX YaCTHHOK, CKaJJaMyUCHUX y TIOMUBHIN BOAI, SKa (QLIBT-
PYETBCSI CKPi3b TOBITY IPYHTY (3aMyYITIOBaHH:, KOJIbMaTaX), a TAKO)K BOMpaH-
HSI TiJ1 MIKpPOOPTaHi3MiB.

Dizuune edbupanns (anonspne) — BOUPAHHS IPYHTOM PEUOBUH Y BHITIII
MoJieKys (Tas3u, mapu) 3 MmoBiTps abo 3 pedoBWH. BOMpaHHS ra3zy TBEpAOIO
(ha3or0 IPyHTY — pe3ynbrar [il MOJICKYJSPHOTO MPHUTITaHHS Ha IMOBEPXHI
TBEpAOTO Tua. MoJeKyau ra3iB BOUparoThCs MOBHICTIO. YnM OLIbII ApiOHO-
3eMHUCTHH I'PYHT, TUM UYiTKillle BUsBICHE sIBUILE (hi3MIHOTO BOMpaHHS, 00 IpH
oMy OyBae OiIbIIOI0 MUTOMA IOBEPXHS YACTUHOK TBEpAOi (pa3u IPyHTY.

AJcopOoBaHi I'pyHTOM ra3u nepedyBatoTh y CTaHI CUJIBHOTO CTUCHEHHS,
a Tpu BOMpPaHHI IPYHTOM Mapy HABKOJIO HOTO YaCTHHOK YTBOPIOETHCS IIAp
YIIUTBHEHOT PiWHH, SIK 1 IPU 3MOYyBaHHI IPYHTY BOJIOIO.

[MomnspHi MONeKynu BOMPAIOTHCS, OPIEHTYIOUHCH IO IOBEPXHI TBEPIOl
(hazu. HemoussipHi MOJIEKYJIH TT1JT BILTHBOM 1HIYKIIT CHIIOBOTO OISl TOBEPX-
HEBUX 10HIB TBEPJOTrO Tijla TAKOK HaOyBarOTh acuMeTpii (iHAyKOBaHYy IIO-
JISIPHICTB ).

BOupanHs ra3iB i mapy rpyHTOM HOCHITIOETHCS TIPH 3HUKEHHI BOJIOTOCTI
Ta TEMIIEPaTypPH i 3MEHILYETHCS MPH iX migBHIICHHI. EHepris BOupaHHs ra3is
1 mapy 3HMW)KYETBCS Yy TAKOMY MOPAAKY: BoasHa napa, NH;, CO,, O,, N,. Uum
OinpIIe BOAM B IPYHTI, THM MEHILIE TIOBITPS BOMpA€E IPYHT.

Disuxo-ximiune (0oMinne) 6oupanHs 10HIB BiOYyBA€THCS HA MOBEPXHI KO-
JOITHUX MIlEN, K1 BXOJSATh A0 CKIaay I'PYHTOBOTO KOJOIAHOTO KOMILJIEKCY
(I'KK). CyTb HOoro MOXKHa MepeaTH CXeMOIO:
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Ca?+ 2K+
[TKBK] Mg+ + 5 KCl — [TKBK] 2K+ + CaCl, + MgCl,+ NaCl.
Na+ K+

Kationu BOMparoThCs KOJOITHUM KOMITIEKCOM IPYHTY OOMIHHO: KaTiOHH,
SIKi 3HAXOJATHCS y BBIOpAHOMY CTaHi, IEPEXOIATH 10 IPYHTOBOTO PO3UHHY,
a KaTioHU 3 TPYHTOBOTO PO3YMHY — Y BBIOpaHwMii CTaH.

Jlo 3axkonomipnocmeii izuxo-ximiunozo (00mMinH020) 60UPAHHA MOXKHA
BIJIHECTH TaKI:

1. IIpu oOMiHHOMY BOMpaHHI IPYHTOM BOMPAIOTHCS MEPEBAKHO KaTiOHU:
3apsizi KOJIOIJHUX YaCTHHOK y O1IBIIOCTI IPYHTIB (38 BAHATKOM Y€PBOHO3EMiB
CyOTpOITIKiB 1 TPOMIKIB) BiJi’€MHHUIA, & y KaTIOHIB — MMO3UTUBHUIA.

2. OOMiHHE BOMpaHHS KaTiOHIB BiIOYBa€THCS B €KBIBAJICHTHIH KITBKOCTI.

3. Enepris B6I/IpaHH$I PI3HUX KaTiOHIB 3aJIKHUTH SIK BiJI BIIACTHBOCTEH aJi-
copOeHTy, Tak 1 Bix xapakrepy karioHiB. OnqHoBasieHTHI Kationu (Na*, K*)
B6I/Ipa}OTBC$I i YTPUMYIOTECS TPYHTOM npme 3a JIBOBAJICHTHI (Mg2+ Caz),
JIBOBaJICHTHI — ripiie 3a TpuBaiieHTHI (Al*, Fe3t). Ha eHepriro BOupaHHS
KaTiOHIB BIUIMBAE TAKOXK BEIMYMHA aTOMHOI MacH i0Hy.

4. OcobnuBICTIO BOMpaHHS KaTiOHIB IPYHTOM € CBO€piIHA, TIOPIBHSHO
31 3BUYaHUMHU T€TEPOreHHHUMH DPEAKI[IsIMH, 3aJICKHICTh BiJi KOHIIEHTpAIlii
pO3uUMHYy, SIKMHA pearye 3 IPYHTOM, a MPU HE3MIHHIN KOHIIEHTpalii — Bijg
KUTBKOCTI po3uMHy. B 1uX 1BOX BHMaAKax Hemae MpsMOi MpOHopLiiHOT
3anexxHocti. Hanpuxnad, npu BUTUCHEHHI BBIOpaHMX KaTiOHIB 3 IPyH-
Ty omHuM 1 TUM >xe po3zunHom NH,CI, ane pi3HOi KOHIEHTpaii, mopiBH:-
HO 3 0,01 H po3unHOM Oyae BUTICHATHCS KaTioHiB He B 10 pa3ziB Oiibiie,
a 3HaYHO MeHme. YnM HmK4e KOHIICHTpAIlsl PO3YMHIB, THM BHINIE BOMpaH-
Hs KaTioHiB 1 HaBNaku. [Ipu mocnioBHOMY IPOMHUBAHHI IPYHTY PO3YHHOM
NH,CI nHaiibinbIra KUTbKICTh aMOHIIO BOMPAETHCS HA MMOYATKy MpOIeCy Ta
HAMOLIbIIA KUIbKICTh KAJIBI[IF0 BUTICHSAETHCS MEPIIMMH TIOPIISIMH IHOTO
PO3UHHY.

5. XapakTepHOIO PUCOI0 OyAb-SIKOI1 peaKIlii € MBUIKICTh, SKa 3aJeKUTh
BiJI CTyTEHS JMCOIAIli] CIONYK, IO PearyloTh MK co0010. Y sIBUIIax BOU-
paHHs MPOTIKae TeTeporeHHa peakiis, e TBepaa (aza HEpO3UMHHA Y BOI,
ajie mpolec BOMpaHHs BiIOyBa€ThCS HACTUIBKU IIBUIKO, HEMOB B HbOMY pe-
aryloTh Maiike MOBHICTIO AUCOLIHOBAHI CIIONYKH.

6. SIBuina BOMpaHHS HE JIal0Th XIMIYHUX CIIOJIYK, SIKi O BiJITIOBIJIaJIH TTEB-
Hill popmyoi.

7. Eneprist BOMpaHHS 3aJeXWUTh HE TIUTBKM BiJl BIACTHBOCTEH KaTioHa,
SKuii BOUpaeThes, ane i Bij BiactuBocteit camoro rpynry. O. H. Cokonos-
CBKH BHSBUB 3HAYHY PI3HUIIO y BIACTHBOCTSX KOJOITHOI YACTHHU YOPHO-
3eMy Ta COJIOHIIIO, SIKa MPOSBIISETHCS Y MIJABUICHHI <OKaiOHOCTI» COJIOHIIIO
JI0 TBOBAJICHTHUX KaTiOHIB, 0COOIMBO 110 i0HY KaJbIIilO.
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K. K. I'eapoiitiem Oyito BCTaHOBJICHO, IO MOPST 3 OOMIHHUM BOUpPaHHIM
KaTiOHIB IPYHTY BJIACTHBE HEOOMiHHE BOMpPAHHS, IPH SKOMY BBIOpaHi KaTio-
HU 3aKpIUTIOIOTHCS Y TpyHTi. ToMy TiciIs BUTICHEHHSI 3 TPYyHTY yCiX OOMiH-
HUX KaTiOHIB MOYXHA, 3aCTOCOBYIOUHU IHIII METOIM OOpPOOKU TPYHTY PO3UH-
HOM, JIOMOTTHCSI JTOJATKOBOTO BHTICHEHHS KaTioHiB. [[{0 4acTuHy KaTiOHiB
Ha3UBaIOTh HEOOMIHHOIO.

Bin ckiamy oOMIiHHUX KaTiOHIB 3aJICKUTh Psiji arPOHOMIYHO BaYKITUBUX
BJIIACTUBOCTEH IPYHTY: MENTHU30BAHICTh 1 arPErOBaHICTh, XapakTep 1 CTYIiHb
3aKpIIUICHHS] OPTraHivHOi PEYOBUHH TBEP/IOI0 (pa3oro, yTBOPEHHS OPTraHO-Mi-
HEepaIbHUX CIONYK, KACIOTHO-TY>KHA Ta IHIII BHIN Oy()epHOCTI, CTIHKICTH
TPYHTIB ITPOTH [Iil KNCJIUX OnajiB Ta iHmi. OOMIHHI KaTiOHH € KepesioM Mo-
JKUBHHUX PEUOBHH JIJIsI POCIIHH.

Ipynmu, nacuueni Kaibyicm, MalOTh PEAKIIIIO, OIU3BKY 10 HEUTPAILHOI,
mifBUINEHY Oy(depHy 3[aTHICTh MPOTH MiJAKHCICHHS, X KOJOIIH yTBOPIO-
I0Th CTiliKI HEMENTH30BaH1 y BOJII TeJIi, IO CIPHsIE YTBOPEHHIO arpOHOMIYHO
IIHHOT BOJIOTPUBKOI CTPYKTypH. BoHM HaOyBarOTh 10OpHX BOTHO-(DI3UUHUX,
(hi3UKO-MEXaHIYHUX Ta TEXHOJIOTIYHUX BIACTUBOCTEH, JIETKO MiJal0ThCs
00po0ITKY.

YV pynmax, ne y cknani oOMiHHMX KaTiOHIB 6arato 0OMIHHOTO Hampiio,
BIJIMIUAETHCS JIy)KHA peakilis, MEeNTU30BaHI TOHKOAWCIIEPCHI KOJIOIMU He
YTBOPIOKOTH arpOHOMIYHO I[IHHUX BOAOTPUBKUX arperariB, 3017IbIIY€EThCS
3JIaTHICTB 710 HAOPSKAHHS 1 IPWIATIAHHS, TTOTIPITYOTHCS BOJIHI BIACTHBOCTI.
Taxki IpyHTH y BOJIOTOMY CTaHi YTBOPIOIOTH IPYHTOBY KipKy 1 Ay’Ke IIiNbHI,
Maiike HEPOHUKHI IS TIOBITPS OPHITH, BaXKKO 0OPOOIISIOTHCS.

Ipynmu, SKi MiCTATH BENMKY KiIBKICTh OOMIHHUX 600HIO MA ANIOMIHIIO,
MAafTh KHCIY DPEakKIlifo, MICTATh MaJ0 OPTaHIYHOI PEYOBHHH, MEPEBAKHO
cnabko- abo Oe3CTPYKTYpHi, TIOTaHO 3a0e3IeueHi eJIeMEHTaMH >KHUBJICHHS.

KoxHoMy rpyHTY BiacTHBI eBHI 0OMiHHI KaTioHu. Hanpukian, y ckiamii
OOMIHHMX KaTiOHIB YOPHO3EMIB Ta KalUTAHOBHUX IPYyHTIB mepeBaxaroTb Ca2+
1 Mg2+; nepuoBo-miig3omuctux — H+ 1 AI3*; cononrsix — Nat; 00JI0THHX —
Fe3*. Y xoxHiil i3 3rajanuX IpyHTOBHUX BiMIH OPSA]] 3 OCHOBHUMH MiCTATHCS
i i kationn. Hanpukian, y yoprozemax — K+, Na+*, H*; nepHoBo-min3o-
mctux rpyHrax — Ca2+, Mg2+; cononnsx — Ca?t, Mg2+ Ta iHII.

Bax/MBUM TOKa3HUKOM TIPYHTOBOIO BOMPHOTO KOJIOITHOTO KOMILICK-
Cy 1 IpyHTY B IIIOMY € micmKicme kamionno2o oominny (€), sKa xapaxre-
PHU3YETBCS 3arajbHOI CYMOIO YBIOpaHHMX KaTiOHIB, 3JaTHUX O OOMIHHHX
peakiiid. [leii moka3HUK BioOpa)kae BEJIMYMHY BOMPHOI 37aTHOCTI IPYHTY
1 BUMiproeTbest y Mr-ekB Ha 100 T rpyHTY.

V rpyHTax BeIHMYrMHA MICTKICTh KAaTIOHHOTO OOMIHHY KOJIMBA€ETHCS 3aJICXK-
HO BiJl THUITy TPYHTY, HOr0 MiHEpaJOTri4HOTO 1 TPAaHYJIOMETPUYHOTO CKIIa]y,
BMICTY 1 CKJIa/ly KOJIOiJ[iB, HASIBHOCTI OpraHiuHOT pEYOBUHU, pEaKIlii cepeJio-
BHUIIIA Ta IHIIKX (akTopiB.
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VY pi3HHX IPyHTaX BEJIMYMHA MICTKOCTI KaTiOHHOTO OOMIHHY 3MIHFOETHCS
y MIUPOKKUX Mexax — BiJf 1—10 Mr-exkB y JAepHOBO-IIA30JIUCTUX MIilIAHUX
rpyHTax 10 50—60 Mr-exB y 4opHO3eMaX Ba)KKOCYITHHKOBHX Ta TIIMHH-
CTHUX, a B TOp(’STHUX TOpHU30HTaX OOJIOTHUX I'PYHTIB BennunHa ii csirae 100—
200 mr-exB Ha 100 r rpyHTY.

Jyxe BaXXITMBUM € CIiBBIAHOIIEHHS Y TPYHTOBOMY KOJIOiTHOMY BOMPHO-
My KOMILIEKCI Mk oOMiHHMMHU KaTionamu H+ i Al3+ra Ca2t, Mg?t, K+, Na*.
[epmri xapakTepu3yrOTh NOTEHIIAIBHY KUCIOTHICTD IPYHTY, a IpyTi — CyMy
yBiOpaHux 0cHOB (). OTxe, MOXKHA 3aIUCaTH:

€=H+S.

Cyma yBiOpaHMX OCHOB BU3HAUAETHCS SIK 3arajibHa KUJIbKICTh KaTIOHIB
Caz+t, Mg2+, K+, Na*, siki BUTICHSIFOTbCSI 3 HEKapOOHATHUX 1 HE3aCOJICHUX
IpyHTiB. KiJIbKiCHO BOHa MOJKE CIIBIAJaTH 3 MICTKICTIO KaTIOHHOTO OOMiHY
(§ =€), ane moxe i CyTTeBO BinpizHsTUCA. B Oinbmocti rpyHTiB € > S. Ipy-
MyBaHHS IPYHTIB 3a CYMOIO yBIOpaHHUX OCHOB HaBeACHO B Tabm. 13.

13. I'pynyBaHH$ IPYHTIB 32 CyMOI0 YBiOpaHUX OCHOB

CvMa VBIGDARNX OCHOB Bwmict o6minnux Caz+, Mg+, K+, Na+,
yma yBiop mr-exB Ha 100 r rpyHTy

Jlyxe HU3BKA <5,0

Husbka 5,1—10,0
Cepenns 10,1—15,0
TlinBumena 15,1—20,0
Bucoka 20,1—30,0
Jly>xe Bucoka >30,0

Benmke arpoHoMiuHE 3HAYCHHS Ma€ BMICT y TPYHTI OOMIHHHX Kailb-

Iif0 Ta MarHiio. 3a BMICTOM IIMX €JICMEHTIB IPYHTH TOUISIOTECS Ha 6 TpyI
(Tabm. 14).

14. I'pynyBaHHS IPYHTIB 32 BMicTOM 00MiHHHX KAJIBL{iI0 Ta MarHi0

. . Caz+ Mgz+

BwmicT esiemeHTiB
mr-ekB Ha 100 r rpyHTy

Jly>xe HU3BKUHN 0—2,5 0—0,5
Hu3zbkuit 2,6—5,0 0,6—1.,0
Cepenniit 5,1—10,0 1,1—2,0
TlinBuIIICHMI 10,1—15,0 2,1—3,0
Bucoxuii 15,1—20,0 3,1—4.,0
Jyxe BUCOKHIA >20,0 >4.0
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3anexxHo Bij BMicTy oOMiHHMX H* i A3+ (TigpomiTHYHa KHCIOTHICTH)
IPYHTH TOULIOTE HAa MBI BENWKI TPYIH: IPYHMU, HACUYEHI OCHO8AMU,
i tpynmu, nenacuueni ocnosamy. IpyHTH, HACHYEH]I OCHOBAMHU, HE MICTATH
obMminHux Ht 1 A3+, B HUX OOMiHHI KaTiOHW MPEJCTABIICHI JIUIIIE OCHOBAMH,
KUIBKICTh SIKUX BIAMOBIJA€ MICTKOCTI KaTiOHHOTO oOMiHHY. Lle mepeBaxkHO
CTEIOBI IPYHTH: YOPHO3EMH 3BHUAiiHI 1 MIBICHHI, KAIITAHOBI IPYHTH, COJIOH-
i 1 COJIOHYAKH, a TAKOXK IPYHTH PI3HUX 30H, CHOPMOBAHI 32 Y4acCTIO MiHe-
palli3oBaHUX IPYHTOBUX BOJ 200 HA KapOOHATHUX I'PYHTOTBOPHHUX MOPOJAX.

[pyHTH, HE HACMYEHI OCHOBAMH, MICTATH 0OMiHHI H* i Al>*, B HUX 3aBKIN
S<€. Jlo naHoi rpymu BXOASTh: Mi30JUCTI, IEPHOBO-IIII30JIUCTI, Cipi JIICOBI,
OOJIOTHI IPYHTH, a TAKOXX YOPHO3EMH OITiI30JICHI Ta BUITYTYBaHI.

[Tpn BupimryBaHHI MUTaHb BalHYBAaHHS IPYHTIB TpebGa 3HATH HE JIMIIIE
KUTBKICHHH CKIIaJ YBIOpaHMX KaTiOHIB. Ba)KIIMBUM MOKa3HUKOM € CTYIiHb
HACHYCHOCTI IPYHTIB OCHOBaMH. TOOTO MOKA3HUK, SIKHH MTOKA3y€e B K Mipi
TPYHTOBHI KOJOiTHUI BOMPHUN KOMIUIEKC HacHMUeHUI ocHoBamH. Po3paxo-
BYIOTH 10T0 32 popmyroro J[. Xuccunka:

V =£~100 ao V =L-100
€ ’ Hr+S§ ’

Je V — cTyniHb HaCUUEHOCTI IPYHTY ocHOBaMH, % Big MKO;

S — cyma yBiOpaHux ocHOB, Mr-ekB Ha 100 T IpyHTY;

€ — MiCTKICTh KaTiOHHOTO 00MiHY, MT-eKkB Ha 100 T IpyHTY;

H_— rigponiTHaHa KUCIOTHICTH, MT-ekB Ha 100 T IpyHTY;

100 — xoediIieHT I TepepaxyHKy B IPOICHTH.

3a cTyneHeM HaCHYEHOCTI IPYHTOBOTO KOJIOTTHOTO BOMPHOTO KOMITIIEKCY
OCHOBaMH IPYHTH MOJIUISAIOTH HA 5 TpyIl (Tabm. 15).

15. I'pynyBaHHS IPYHTIB 32 cTyneHeM HACHY€HOCTi 0CHOBAMH

CTyninb HaCMYEHOCTi OCHOBAMM Hacuuenictb, %
Jyxe HU3bKUHT <30
Husbkuii 30,1—50,0
Cepenniii 50,1—70,0
TlinBumenuit 70,1—90,0
Bucoxuii >90

BusnaueHHs ckiaxy OOMIHHHMX KaTiOHIB, CyMH YBIOpaHHUX OCHOB, MICT-
KOCT1 KaTiOHHOTO OOMiHY, COJIOHIIOBATOCTI Ta KUCIOTHOCTI € METO/IOM JI0-
CIIIJDKEHHsI KaTIoHOOOMiHHOT (BOMPHOT) 31aTHOCTI IPYHTIB.

Ximiune 60upanma (3aKkpilyieHHA aHiOHIB y IpyHTi). [lpukinagom ximiy-
HOro BOMpaHHs € BOMpaHHs (TOuHille 3B’s3yBaHHs) aHioHa PO,3- kaTioHamu
KaJIbI[iI0, 3aJli3a, aJIFOMIHII0 BHACIIJIOK BTOPUHHUX TPOIIECIB, sKi Bi0OyBa-
IOTBCSI 33 CXEMOIO:
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Ca(H,PO,),
[TKBK]Ca>* + NaH,PO, — [TKBK] Na + CaHPO, .
Ca,(PO,),

Cxema CBIUHTH, IO TICINs B3a€MOIT 3 PO3YMHHUM (OCHaTOM HATPItO
KUTBKiCTh (hochOPHOT KUCIIOTH B PO3UMHI 3MEHIIIYEThCS, ajle He Yepe3 BOu-
paHHS i aHiOHAa NOBEPXHEIO Millell, a JIUIIC 3aBIsKM BTOPWHHINA peakIiil
3 KaJbIi€EM, BUTICHEHUM 3 IPYHTY, Ta YTBOPCHHIO IIPH I[LOMY Ba’KKOPO3UHH-
HUX CHONYK (hocdaTiB KaNbIiIO.

bionociune @bupanms — 3aCBOEHHS POCIMHAMHU Ta MiKpoopraHizmMamu
€JIEMEHTIB JKUBIICHHS 3 TPYHTY. 3aCBOEHI 30JIbHI €JIEMEHTH 1 a30T aKyMYIIo-
IOTBCSI POCITMHAMH Ta MiKpoOaMHU B CHHTE30BaHiii HIMHU OpraHiYHIH pedoBHHI
1 ITMM 3aro0iraroTh BTpaTaM 3 IPYHTY, TPUHAWMHI Ha TEpiof] JKUTTS OTHOTO
MOKOJIHHST OpTaHi3MiB. POCIMHHICTb, aCHMITIOIOYM BEJIMYC3HY KiTBKICTH
PO3YMHHUX 1 BA)KKOPO3YMHHUX MOKUBHUX PEYOBUH IPYHTY, 3amooirae ix mo-
JIAJIbIIOMY BUMHBAHHIO Ta HaBiTh MIATATYE 10 BEPXHIX LIApiB IPYHTY BUMUTI
CIIOJTyKH, 30aradyytoui HUMHU IPYHT.

BuBYeHHSs1 BOMpaHHS rpyHTaMu Pi3HUX PeH0BUH

BreBHuTHCH Y BOMPHIH 31aTHOCTI IPYHTY Ta B OCHOBHUX 3aKOHOMIpHO-
CTSIX BOMPAHHS B 3aJIC)KHOCTI BiJI BTACTHBOCTEH KOJIOTTHOTO KOMITJICKCY IPYH-
Ty Ta XapakTepy PEUOBHH, SIKi BONPAIOTHCS, MOXKHA, SIKIIIO POITYCKaTH KPi3hb
IPYHT po34MHU pi3HUX enekrpodiitie (CuSO,, FeCl;, NaH,PO,) Ta Heenek-
TPOJITIB, HAMPUKIAJA, METHIEHOBOTO CHHBOTO 1 MOAIOHMX HOMY PEYOBHH.

3a J0MOMOTOI0 SIKICHUX TIPO0 B PO3YMHAX, SIKI TOTYBAJHUCS JI0 B3a€EMOIii
3 IPYHTOM, Ta y (iIbTpaTrax BCTAHOBIIOIOTh HASBHICTD BIMOBIIHUX KaTiOHIB
Ta aHioHIB. Pe3ymbraTél IOCHIKEHb JTOBOISATH, IO IPYHT JIMCHO BOHMpae
B OJHOMY BHINAJAKY KaTioHM (TpH (¢i3uko-xiMiuHomy BOmpanni Cu?t, Fe3*
3 po3unnis CuSO, FeCl;), B inmomMy — aHioHH (IpH XiMidYHOMY BOMpaHHI
aniona PO, 3 pozunny NaH,PO,) abo HaBiTh NOBHICTIO PEYOBUHY, HAIPH-
KJ1aJ, METUJICHOBHUM CUHIHN.

VY 3B’s3Ky 3 THM, IO MPH (Pi3UKO-XIMIYHOMY BOMpaHHI KaTiOHU BOWpa-
I0ThCSI OOMIHHO, TIPUCYTHICTh BUTICHEHHUX KaTiOHIB Y (UIBTPATI TAKOXK MOXK-
Ha BCTAHOBUTH METOJIOM SIKICHUX TIP00.

Xix po6oru. bepyTs TpH JiiiKH i PUNIACOBYIOTH 10 HUX MANepoBi PiIbT-
pu. Ha ¢inbrp nepiioi miiku HaCUIAIOTh U0 OLIbIIE MOJIOBUHU 3arajibHOT
BHUCOTH JIUKHU IPYHT (YOPHO3EM), HA QUIBTP APYroi — MATEPUHCHKY MTOPOITY
(;tec), Ha QIABTP TPETHOI — MIlAHUHA TPYHT, a00 piYKOBHH MicoK. KokHy
JKY 3 TPYHTOM CTaBJSTH Ha JEPEB’SIHUI NITATHB 1 MiJCTABISIFOTH Tl HUX
pobipku. OGepekHO 3 AONOMOTOK CKIISTHOT MaJMYKK MPHIMBAIOTH HA BCI
TPH JIIHKK OJIVH 3 IEKTPOIITIB, Hanpukiag, CuSO,, MOKH B KOXKHIH mpodipii
He 30epeTtbest 5—10 M pineTpaty (0ins 1/3 mpobipkn).
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®dinpTpar 3 KOXKHOT MPOOIPKH AT HAa TpU yacTuHH (3x3 = 9 ipodipoK).
B nepruiii yactuHi GineTpary sIKICHO BU3HaUarOTh Karion Cu2+, B Apyrid —
anion SO,2, B TpeTiii — BUTHCHYTH 3 IpyHTY KarioH Ca2* (11100 BIEBHUTHCSI,
0 BUsiBNIieHUH y (inbrpari Ca2t MilicCHO BUTICHEHUH 3 IPYHTY, Tpeba BUIPO-
OyBaTH Ha MPUCYTHICTh KAJIBIIIIO PO3YUHH, SIKI B3AEMOIISLIN 3 TPYHTOM).

IToTpibHO TakoXk mepeBipUTH MPUCYTHICTH 10HIB Cu2* 1 SO,2- y BUXITHHX
PO3YHHAX, SIKi OyAyTh MPOIyCKAaTUCS KPi3b IPYHT. POOOTY OBTOPIOIOTH, MPO-
nyckatoun po3unan FeCly, NaH,PO, Ta MeTHIEHOBOTO CHHBOTO Yepe3 HOBI
3pasku TPyHTY, jecy, micky. lonn Fe3+, Cl-, PO,3- Bu3HauaroTh SKiCHO, a PO
CTYTiHb BOMpPAHHS I'PYHTOM METHJICHOBOTO CHHBOTO BHCHOBYIOTH 3a 00€3-
OapriieHHsIM (inpTpaty. Pesynbraru 3anucyrors y Tabmuio (tadm. 16).

16. BusnauenHss BOMpHOI 31aTHOCTI IPYHTIB i mopix

I'pynr MeTuiieHo- CuSO, FeCl, NaH,PO,
a00 nopoaa | Buii cuniii | Cu? | Ca* | SOz | Fex | Ca» | Cl- | Ca* | POS
YopHozem
Jlec
[Ticok

Slkmo BinmoBigHMN KaTioH (200 aHIOH) 3a JIONIOMOTOO SIKICHOI MPOOH
y (QUIBTpATi HE BUSBISETHCS a00 BUSBISIETHCS B M KIIBKOCTI, TO y BiJl-
MOBiAHIM Tpadi TabMUI 3aMKUCyIOTh «BOMPAETHCS MOBHICTIO», «BOMPAETHCS
cnabo». SIKIIo >k 10H MPOWIIOB Kpi3b IPYHT 1 BUSABIEHHH y (inbTpaTi, 3HA-
YHTh, BIH HE BOUPAETHCS, 1 B TAONHUII pOOUTHCA 3aIHC «HE BOUPAETHCS».

Ha migcraBi pe3ynbraTiB ClIOCTEPEKEHD Ta 3alMCiB B TAOIHIII MOXHA PO-
OWUTH BHCHOBKH IIPO XapaKTep, 3aKOHOMIPHOCTI Ta IHTCHCUBHICTb BOMPAHHS
PI3HUX PEUOBHH Pi3HIMH IPYHTAMH.

PeaxTuBu 15151 AKiCHOT0 BU3HAYEHHS iOHIB Y BUXiTHMX pO34HHAaX i QpiibTpa-
Ti: 1) ioH Cu?* BUSIBISIETHCS JONABAaHHAM 110 (ITBTPATy HEBEIMKOI KUTBKOCTI aMia-
ky (NH,OH), sixuit ocamxye IyXHY ciib 3eneHyBaroro komsopy — (CuOH),SO,.
B Hammmiky peakTHBY YTBOPIOETHCS KOMIUIEKCHA aMiadHa CIOTyKa Milli iHTEeH-
CHUBHOTO CHHBOTO KONIbOpY; 2) 10H SO,/ — nofaBaHHAM A0 (UIBTPaTy XJIOpH-
ny Gapiro (BaCl,). lon Ba2* mpu B3aemopii 3 po3urHOM, sikuii yTpumye ion SO,2,
yTBOproe Oinmuit ocax BaSO,; 3) ion Fe3* — nomaBaHHSAM 10 (utsTpary deppo-
mianigy kamito K,[Fe(CN),], sxuii yTBoproe 3 ioHoM Fe3* TeMHO-cuHil ocan «Oep-
JIHCHKOT Jla3ypi»; 4) ioH Ca?* — nmofaBaHHAM J10 (UIBTPATy OKcaylaTy aMOHIIO0
(NH,),C,0,. YTBOpIoeThes Oinuit ApiOHOKPUCTANIYHUI 0caj], PO3UMHHHUI B MiHe-
panmpHHX KHcHoTax, ane He posunHHud B CH,COOH; 5) ion CI — nomaBaHHSM
1o ginmerpaty HiTpary cpidna AgNO,, skuii yTBOPIOE 3 I0HAMU XJIOpY OUTHI CHpHHU-
ctuii ocan AgCl; 6) ion PO, — nonaBaHHSAM J0 GUTBTPATy MarHe3ialibHOT CyMiIln
(MgCl, 3 NH,OH Ta NH,CI), sika yTBOptoe Oinit kpucraniuauii ocax MgNH,PO,.



KONOIAHN KOMMJIEKC I'PYHTIB,
MOro ArPOHOMIYHE 3HAYEHHS

Cknan Kosi0igHOro KoMrijiekcy
Ta arPOHOMIYHI B/1aCTUBOCTI IPYHTY

Konoigauit KOMIIEKC TPYHTY HPEICTABICHHN OpraHO-MiHEPaIbHOIO KO-
JIOIHOIO YAaCTHHOIO 1 CKIIAa€ThCs 3 TYMYCy Ta TIIHMHH, KOJIOIJTHUX MiHEpaiB,
TipaTiB OKCHIB 3ai3a, aJIOMIHII0 pa3oM 3 BBIOpaHHUMHU Ha iX IMOBEPXHIX
10HaMH, MOJICKYJIAMH.

3 IPYHTOBHMH KONIOiZaMH, iX CKJIAaJOM i IMHAMIKOIO Oe3IocepeaHbo
OB’ sI3aH1 HAMBAKJIMBIII BIACTHBOCTI IPYHTY 1 MPOIIECH, SIKi B HBOMY BiJI-
6yBa}0TLc;1 IPYHTOTBOPEHHS, (1)OpMYBaHH$[ npoq)m}o IPYHTY, CTPYKTYypa,
CTHUIJIICTD IPYHTY, BOJHUH Ta MOBITPAHUH pexmMy, BiJTHOIICHHS IPYHTY 110
00pobiTKy, a Takok moTpeda I'PyHTIB y XiMi4yHIA Memniopauii Ta Ti mooiy-
Hi SBUILA, SIKi CyNPOBOMXKYIOTh 3aCTOCYBAaHHSA N0OpUB. Pan SBUIL y IPyHTI
3aJIeKUTh BiJl B3a€MOAil HOro KOJOiiB 3 KaTioHAMU TPYHTOBOTO PO3UYHUHY,
OCKIJIbKU SIKICTh KaTIOHIB y CKJIAJl KOJIOTJIHOTO KOMILJIEKCY IPYHTIB Ma€e Be-
JIMKE 3HAUCHHS JUIS arpOHOMIYHUX BIACTHBOCTEH IPYHTY.

Bu3HayeHHs1 cknany 0OMiHHWX KaTiOHIB rPYHTY

CHiBBiJHOIIICHHS MK OOMIHHUMH KaTiOHaMH B KOJIOTTHOMY KOMILIEK-
Cl BU3Haua€e HANpsIMOK PO3BHUTKY IPYHTY Ta HOro MpUHAJIEKHICTh A0 MEB-
HOTO THUILy I'PyHTOTBOPEHHA. AJle CKJIaJ OOMIHHUX KaTiOHIB y KOHKPETHOMY
IPYHTI BU3HAYA€ThCSA HE TIIBKU IS TOTO, 00 BCTAHOBUTU a00 YTOYHUTH
fioro renesuc. [IpaBUIbHO TITaHYBATH Ta 3A1HCHIOBATH 3aX0IU OKYJIBTYPEHHS
MiA30IMCTUX, COJTOHIIBOBUX Ta IHIIMX IPYHTIB, PalliOHATBHO 3aCTOCOBYBATH
MiHepasbHi J0OpUBa Ta CUIBCHKOTOCTIONAPCHKI KYIBTYpH Ha PI3HUX IPYHTaX
MOXKHA JIUIIIE 32 YMOBH, SIKIIIO BPAXOBYOTHCS OCOOTMBOCTI OOMIHHHX KaTiOHIB
y IpyHTaX, 0 BiIHOIICHHIO J0 SIKUX IIaHY€ThCs TeBHUH 3axin. Came 3 miel
MIPUYMHN BHU3HAUCHHS CKIIQJy OOMIHHUX KaTiOHIB B KOHKPETHOMY IPYHTI
€ 000B’ I3KOBUM.

Jlst BUTICHEHHST OOMIHHUX KaTiOHIB 3 TPYHTOBOTO KOJIOiTHOTO BOMPHO-
ro KOMIUIEKCY Hal4acTillle BUKOPUCTOBYIOTh PO3YMHHU XJIOPUCTOIO aMOHIIO,
XJIOPUCTOTO HATPIIO T OUTOBOKHUCIOIO aMOHIIO.

HaiiGinbm M’sikuii BUTICHIOBaY — arieraTr aMmoHito. [Ipu B3aemopuii Horo
3 KHCJIMMH, HEHAaCMYEHHMH OCHOBAaMHU IPYHTaMHM, YTBOPIOETbCS cllabka
OIITOBa KHCJIOTA, sIKa HE CTBOPIOE ICTOTHOI pyHHIBHOI Iii Ha IPyHT. SIKIIO
BUKOPHCTOBYBATH XJIOPUCTHI HATPil a00 XJIOPUCTHI aMOHIH, YTBOPIOETHCS
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COJIsSTHA KHCJOTA, SIKa HAJEXKHUTHh IO CHIIBHUX KHCIOT 1 3/1aTHA IIEPEBOIAUTH
y PO34YMH HEOOMIiHHI (hOpMHU KaTiOHIB Ta 3HAYHY KUIBKICTh MIBTOPAOKCH/IIB.

CyTtb metony. OOMiHHI KaTiOHM MOXKHA KUTbKICHO BUTICHUTH Oy/Ib-SIKHM
KaTIOHOM, SIKMI HE BXOJAWUTH A0 CKJaJy OOMIHHMX KaTiOHIB JJAHOTO TPYyH-
Ty (aHIOH COJII HE TTOBUHEH J1aBaTH 3 OOMIHHUMH KaTiOHAMH HEPO3YMHHUX
CIIONYK).

Haitgactime kopuctyrorses 1 H posunnom CH;COONH, a6o po3unHOM
HCI B xonuentpauii He Bume 0,05 H. [Ipu TpuBasioMmy 0OpoOITKY I'PYyHTIB
UMM PO3YMHAMHU BCi KAaTIOHW, 3AaTHI 0 OOMiHY, TIEpEBOAATHCS B PO3UUH
Y BHIVISIII OLITOBOKUCINX 200 XJIOPUCTUX COJICH:

Ca** NH," + (CH,C00),Ca
[Ipyum ] Mg** + nCH;COONH, = [ Ipynm ] NH,* +(CH,C00),Mg
Na* NH,"+ CH,;COONa
Ca®* H* + CaCl,
[Ipyum ] M g™ +nHCl = [ Ipyum ] H* +MgCl,
Na* H* + NaCl

ITonanpuri omepariii MOIsATarOTh y KUTbKICHOMY BHU3HAUEHHI BIITyUEHUX
3 IPYHTY KaTiOHIB.

IMpumirka. Bunydyenns oOminaux karioiB | H pozunnom CH,COONH, a6o
0,05 1 pozunHOM HC] MOXTHBE, SKIIO IPYHT HE YyTPUMYE JETKOPOIMHHUX CONEi
rifncy Ta BamHa. SIKIIO 5K IPYHT yTpuUMye KapOoHaTH abo Tirc, BU3HAYUTH OOMIHHI
karioHn Ca2* Ta M g2+ IfIM METOIOM HEMOXKJIHBO.

Xix po6orn. I[lepur 3a Bce Tpeba 3poOuTH Mpody Ha KapOOHATH JIy>KHO-
3eMENBHAX MeTaliB. /Iy IbOTo HEBENMKY KUIBKICTH IpyHTY (Oimst 1—2 1)
PO3MINIYIOTh Ha TOAMHHUKOBOMY CKJIi a00 y dapdopoBiii yamii, 3MOIyIOTh
JICKTBKOMA KPaIuIsIMU TUCTHIIHOBAHOT BOAHM, a MOoTiM 1—2 M 10% pozunny
HCI. SIkmio rpyHT He «KHITUThY (HE MHUTHCS) — KapOOHATIB HEMae.

Jlist mpoOuM Ha HASBHICTH y TPYHTI JIESTKOPO3YMHHMX COJIEH Ta Tircy Oe-
PYTh HEBEIUKY KUIbKICTH IpyHTY (Ot 1—2 T) 1 00poOIIsitoTh PUOIN3HO
I’ ITUKPATHOIO KUIBKICTIO Boau (Juist mpoOu Ha rinc — 1% po3unnom HCI),
GbinbTpyroTh 1y (insTpaTi podnATh AKicHI mpobu Ha mpucytHicTh Cl —
AgNO,, SO — BaC(Cl,, Caz* — (NH,),C,0,.

SIKmio rpyHT HE yTpUMYy€e KapOOHATIB JTYKHO3EMEIbHIX METAIIIB Ta JIeT-
KOPO3YMHHUX COJIEH, pO3MOYNHAOTh BH3HAYCHHS OOMIHHMX KaJbLIilO 1 Mar-
HilO.

Ha anamitnunux Ttepe3ax y ckisHIi Ha 100 M1 3BaXyroTh Big 3 1o
15 T TOBITPSHO CYXOTO IPYHTY, MPOCISHOTO Kpi3h CHTO 3 OTBOpamMH | MM.
s rpyHTiB, Oaratux Ha rymyc, abo Takux, [0 yTPUMYIOTH 0araro TIIMHH,
BHUCTAUUTh 3—5 T, IS mimaHux ta 0iqHux Ha rymyc — 10—I15 1.
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Hapaxxky 06po0sirots 1 H pozunHom CH,COONH, a6o 0,05 H po3unHOM
HCI (20—30 mu1). BMICT CKIISIHKH PO3MIIIYIOTh CKIISTHOIO TATHYKOO, MiCIIst
BiJICTOIOBAHHS PIIMHY TEPEHOCSTH HA JIIWKY 3 (QIIBTPOM, TiJT SIKY TiICTaBIs-
10Th KOHIUHY K00y (Ha 500—700 mu) muist 30upansst ¢insrpary. B ckiasHKy
3HOBY npuinBatoTh 20—30 mi pozuuny 1 H CH,COONH, (abo 0,05 1 HCI),
BMICT MEPEMIlIyIOTh 1 BiICTOSHY PiIUHY, KOJU BCS MOIEPEaHs MOPIis Bil-
(hinBTpy€eThCS, epeHocaTh Ha GiIbTp. PinuHy KOXKHUIA pa3 31IMBAIOTH 110 Ia-
T4l 00epekHO, 00 YBECh IPYHT [0 MOMJIMBOCTI JIMIIABCA y CKIsHII. Ta-
KU1 CIT0C10 Ha3MBAETHCS AeKaHTalli€r0. e HalmBU AN CIIOCIO BUTHCKAHHS
KaTioHiB 3 IpyHTy. Komu B kon6i Habeperscst 300—400 mi dimsTpary, IpyHT
31 CKJISIHIT 3MUBAIOTh Ha (GUIBTP 1 mpoMuBaroTh 1H pozurnHnom CH,COONH,
(a6o 0,05 1 pozurnom HCI), ko)kHOTO pa3y Narou BCiil PigUHI TOBHICTIO
npouUILTPYBaTHCS KPi3b IPYHT.

Komnu Oyne 3i6pano 0inst 500 mi ¢inbTpary, poOlsTh sKicHY mpoOy Ha
KaJbIliH, 1100 BIEBHUTHCS, 1110 BiH MMOBHICTIO BUTHUCHYTHH 3 TpyHTY. [Ti miii-
Ky MiICTaBJISIOTH POOIpKy 1 30uparoTh B Hel Ounst 3 mut inbrpary. logarots
y npoOipKy OAHY KPaIulio PO34YMHY METIJIPOTY i Y BHIAIKY KUCIOI peakmii
HEUTpaizyroTh po34rH JeKinbkoMa kpamisiMu 10% pozunny NH,OH 1o no-
SIBH YKOBTOTO 3a0apBiIeHHs. Y BUMAJKY, KOJIM B TpoOipii OyayTh BHIIQAaTH
TUTACTIBI T1paTiB MiBTOPAOKCHIIB, Y POOIPKY KHIAIOTh ABA-TPU KPHUILTA-
JIMKY TIaBJIEBOI KMCJIOTH 1 HAarpiBalOTh 10 KumiHHs. [licis monaBaHHs 1aB-
neBoi kucinotu AI(OH), ta Fe(OH), yTBOpIOIOTH 3 HEFO PO3UMHHI KOMIUICKC-
Hi coni. B mpoOipky momaroth nekinbka kpamenb 4% poszunny (NH,),C,0,
1 3HOBY HarpiBaroTh 10 kumiHHs. [losBa 6imoro kpucramignoro ocarxy CaC,0,
CBIJIYUTH, 110 IC HE BECh KAl BUTHCHYTO 3 IPyHTY. [liCTaBIsSIOTH i
TiiKy Kon0y 3 (GiIbTpaToM i MPOJAOBKYIOTh MPOMHUBAHHS IPYHTY 1 H pO34u-
Hom CH,COONH, (a6o 0,05 v HCI), a gepe3 mesikuii yac 3HOBY pOOISITH
poOy Ha Ca?*.

Konu Bech Kanbliil Oyae BUTUCHYTO 3 IPYHTY (@ [0 HOMY BHCHOBYIOTbH
PO BUTHUCHEHHS BCiX OOMIHHHX KaTloHlB) BI/IMlpI-O}OTB 00’eM inbrpary:
¢binbTpar 3 KOIOU MEPEHOCATh B MIPHUM LMIIHAP, 3aMUCYIOTh HOro 06’eMm,
JlaJii 3HOBY MEPEJIMBAlOTh B Ty X camy KoiOy. [limeTkoro BinOuparots 50—
100 M dinbTpaty y CKISHKY MiCTKICTIO 200 MJT [T BU3HAYCHHS KaJIBIIIIO.

Peaxktusu: 1 1 CH;COONH,; 0,05 a1 HCI; 10% HCI; 1% HCI; 5% AgNO;;
5% BaCl,; 4% (NH,),C,0,; 10% NH,OH.

O6’eMHWI METOA BU3HAYEHHS YMICTY BBIOPaHOIro KasibLiito

JoxaBmu y CKISIHKY JBi Kparuli METHWJIPOTY (B KHCIIOMY CEepelOBHILI
BiH OOYMOBIIIOE BHUIIHEBO-YEPBOHHMIA KOIip pO34MHY) (inbTpaT HeWTpali-
3y10Th 110 kparsix 10% po3zunnom NH,OH o »xoBTOro 3abapsieHHs. Sk-
110 K Micis HelTpauizalii y (uIsTpati BUlIaJaroTh IUIACTIBIII MIBTOPAOKCH/IIB,
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TO Ay poOIIATh Take: GiIbTpar, HeHTpaTi30BaHUK aMiaKoM, HAarpiBarOTh JI0
KUIIHHS, KU SATATH JCKUIbKa XBHJIMH J0 3HHKHEHHS 3allaxy amiaky i Bi-
(bITBTPOBYIOTH OCal B rapsviil CKJSIHINI Kpi3b IMIBHIKO (GUIBTPYIOUY JHHKY
3 puxsM QiUTETpoM (6€33011bHI PiTETpHU 3 4epBOHOIO CTpiuKor0). Oca miBTO-
PaOKCH/IIB IPOMHBAIOTh T'apsII0I0 BOOKO JIO BiJI'EMHOI peakiiii Ha XJop (mpo-
6a 3 AgNO,), dinbrpar i IpOMHUBHI BOAM 3TYIIAIOTh Ha 0aHi a00 MIUTLI 10
100—150 M1 1 miAKKCTIOTH eKiabkoMa Kpamisivu 5% pozunny CH,COOH
JIO TIOSIBU cITA0KOTO POXKEBOTO 3a0apBIICHHS 10 METHIIPOTY.

ITpu BincyTHOCTI OCcagy MiBTOPAOKCHIIB PO3UHMH Micisl HeifTpamizamnii Ta-
KOX IMAKUCIIOITH 10 MeTHIPOTYy 5% pozurnHom CH,COOH.

Kanpmiid oca/pKyroTh MAaBIEBOKUCINM aMOHIEM B CIIA0OKUCIIOMY Cepeio-
BHIII, 1110 JTOCATAETHCSA JOJAaBaHHAM OIITOBOI KMCIIOTH, sIKa CJ1ab0 IHUCOII0E
Ha iorn CH,COO- ta H*, 60 B HEHTpaIbHOMY Ta JTy’)KHOMY CEPEIOBHIIII IaB-
JICBOKMCJIMH aMOHIN OCa/Ky€e HE TIJIbKHM Kalbllid, a i Mardii. B cnabokuc-
JIOMY CepeIOBHIL NIABIEBOKUCIUI MarHill PO3UMHSETHCS, a IABJICBOKHCIAI
KaJIbLI# Hi.

B onepxanomy (inbTpaTi 0caJKYIOTh KallbIlii MaBIEBOKUCIUM aMOHIEM:
(impTpar HATPIBAIOTH IO KHITIHHS, JI0 HBOTO J0Jat0Th S—10 MJT KU’ si90T0o
poszunny (NH,),C,0,, KUII’ATATh TPHU-II'ATh XBWJIMH, HE JOITyCKAIOYU PO3-
OpM3KyBaHHSI.

Peaxmisi oca/keHHS Kajbllil0 IIABJICBOKHCIMM aMOHIEM IMPOTIKae 3a
CXEMOIO:

Ca(CH,C00), + (NH,),C,0, — CaC,0, + 2CH,COONH,.

CKIISIHKY 3 0CaJIoM 3aJIMIIAI0Th B TEIUIOMY MICIi Ha JBI-TPH TOJMHH.
B nux ymoBax ocaj IaBJICBOKHCIOTO KANbIII0 BHIIAJAE Y BUIVISIII KPYITHIX
KpPHUCTAIIB, a OCa/PKEHHS BiI0YBa€THCS TIOBHICTIO.

Hani po3nounHaroTh BidineTpoByBaTH ocaa. Po3unH 3 ocagom B raps-
YoMy CTaHi QUIBTPYIOTH KPi3b MAJICHBKY JIIHKY 3 HEBETUKUM IIITHHAM (DibT-
poM (cHHS CTpivKa), HE MEepeHoCsdr (TI0 MOXKIIMBOCTI) ocaj Ha (QiIsTp Ha
novatky insrpyBanHs. [IpunuBaHHs Ha (IABTp, SK 3aBXKIU, BEICThCS He-
BEJIMKUMHU TOPIISAMU TI0 CKIIAHIA majudii. Ocaj B CKJISHII HPOMHBAIOThH
TPU-YOTHPH pa3H (JICKAaHTAII€I0) rapsvor0 BOJAOK0, 3 JCKUIbKOMa KparuIsiMu
4% pozunny (NH,),C,0,, BuiImBaruu mopasy 31 CKISHKH 3 0Ca oM Ipo-
MUBHI BOJIM Ha JiiKy. Jlani mepeHocsTh ocaa Ha QUIBTP 1 MPOMHUBAIOTH HOTO
JIO BiJI’€MHOT peakiii Ha XJop (Ticis KOXKHOTO MPHUIMBAHHS BOIU Ha JIIHKY
HACTYIIHE NPWINBAHHS TpeOa POOWUTH JIMIIE TOI, KOJIH ITOTIEPEIHS ITOPIList
npoinsTpyBaacs).

ITpoOy Ha MOBHOTY MPOMUBAHHS (Ha XJIOP) OEpyTh TAKKUM YrHOM. [Ti)1 7Iiii-
Ky 3 0CaJIOM MiACTaBIAI0Th NPOOipKy, B Ky 30UpatoTh 2—3 MJI IPOMUBHUX
BoJ. B mpo0ipky nmpunmBaroTh ABi-TpH Kpamt 5% po3unny AgNO, i cTiib-
ku kK kparenb 10% pozunny HNO,. AHIOHH XJIOpY Ta LIaBJIEBOi KHCIOTH
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3 a30THOKHCIIUM CPiOIIOM al0Th HEPO3UMHHHUH OCall XJIOPUCTOTO Ta IaBje-
BOKHCIIOTO Cpibia. SIKIIo XJI0p 0CaKyBaTH B IIPHCYTHOCTI a30THOI KHCIIOTH,
TO IIABJIEBOKUCIIE CPIOIO PO3UNHUTHCS B a30THIHM KHCIIOTI 1 0caj] yTBOPUTHCS
TITBKU 32 paxyHOK XJIOPUCTOTO cpibna. BifcyTHICTh mOMYyTHIHHS Oy/ie CBiJi-
YHUTH PO MOBHE BUMHBAHHS XJIOPHUIIB.

[Ticns BUTydeHHS XJIOPUAIB Ocaj MPOMHUBAIOTH AUCTHIBLOBAHOIO BOJOIO
BiJl IaBJIEBOKKCIOTO amoHito. Ciij AeKiibka pa3iB MPOMHTU 1 CKIISHKY,
B SKil Oca/pKyBaBCsl Kajblliid, 00 B MOJAIBIIOMY B Hill Oyle PO3YHHSATHUCS
ocaJl IIaBIeBOKUCIIOTO Kalbllito. Jlam BHKOHYIOTH MpOOy BKE HA TIOBHOTY
MIPOMHBAHHSI BiJ] IABJICBOKUCIIOTO aMOHIIO: 30MparOTh B MPOOipKy 2—3 MII
MIPOMHUBHHUX BOA 1 JomatoTh 2—3 kparuti 5% pozunay AgNO, (6e3 miakmc-
JICHHSI a30THOIO KHUCIIOTOIO).

BincyTHicTh IOMYTHIHHS (OCa/y IIABICBOKHCIIOTO cpidia) CBIMYHUTH PO
MIOBHOTY IpoMuBaHH:. B ogepxanoMy ocazi 00’ €MHIM METOIOM BU3HAYAIOTh
KaJbIii. 71 11bOr0 0caj| MABIeBOKHUCIIOTO KNI PO3UUHSIOTH B 1% ra-
pSYOMY PO3UYUHI CipUuaHOi KMCIOTH: /T TIHKY MiACTABISIOTH CKIISIHKY, B SIKiH
MPOXOAMIIO OCAKCHHsI KaJIbIIi0, i HA (PUIBTP MPWIMBAIOTH TAPSYUi PO3UUH
H,SO, (30 mur), HamMararouuch CKaJIaMyTHTH 0caJl. J{J1sl MpUCKOpEeHHs poOOTH
MOXHA MPOTKHYTH (IABTP CKISHOIO MATUYKOIO 1, CIIOJIOCHYBIIX 11 KiHEIb
1% pozuurom H,SO,, 3mMutH 3 (QinsTpy Bech ocan y CkisHKy. Jami (insrp
MPOMHBAIOTH e TPH-4OTHPH pa3u 1% pozumaom H,SO,, 3HIMAaIOTH #oro
3 JIHKY 1 OMYyCKAalOTh y CKISIHKY. [Ipy B3aeMopii IaBICBOKUCIIOTO KaJIBIIO
3 CIpUaHOIO KHUCIIOTOIO PO3UNHSIETHCS MABJICBOKHICINI KalbIiil i yTBOPIOETh-
csI IIaBJIeEBa KUCIOTA B KUTBKOCTI, EKBIBAEHTHIN KIJIBKOCTI KaJIBIIIO:

CaC,0, + H,S0, = CaSO, + H,C,0,.

KinbkicTh 111aBIEBOI KHCIOTH BHU3HAYAIOTh TUTPYBAHHSM: Yy CKIISIHKY
3 PO3YMHOM ILABJIEBOI KUCJIOTH Ta CIPYaHOKMCIIOrO KaJIbIlil0 JO0AAI0Th 5 MII
10% pozunny H,SO,, BMICT CKIITHKM HarpiBarOTh Mai>ke MO KHUITIHHS 1 TUT-
pytoth 3 O0ropetkn 0,05 H pozunHoM KMnO, 1o nosiBu ¢11abo poxKeBOTo 3a-
OapriieHHs. Peakiliss OKUCIICHHS MIABJICBOi KHCIOTH MEPMaHTaHATOM KaJiro
MIPOXOJIUTH 32 PIBHIHHSM:

SH,C,0,+2KMnO, + 3H,50, = K,SO, + 2MnSO,+ 10CO,+ S8H,0.

TutpyBaHHs HEOOXiHO BUKOHYBATH B TapsiluOMy PO3YUHI B MPUCYTHOCTI
HQIJIMIIKY CipYyaHOi KUCIIOTH, 0O iHAKIIE MIaBJIEBa KHUCIOTA OKUCISAETHCS
MOBUTBHO 1 YTBOPIOE PSAJI MPOMIKHUX MPOIYKTIB HEIIOBHOTO OKUCIICHHS.

KinmbKicTh OOMIHHOTO KaJIbIIiFO OOYHCIIOIOTH B MUTIrpaM-eKBiBaJICHTaX Ha
100 T abCOIOTHO CYXOro IPYHTY 32 (hopMyIioro:

Vo, Himng,  Knm.-V3ar-100- Ky
Hy -V,

Ca2+
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(Viamos — KiIbKicTh KMnO,, BUKOpUCTaHA HA TUTPYBaHHS, M, Hy,,0, — HOP-
ManbHICTh po3unny KMnO,; K, , — KoeQillieHT TOIpaBKU 10 HOPMAaJIbHOCTI
KMnO,; V,,, — 3araneHuii 00’eM dinbrpary, mit; V,— 00’eM dinbrparty, ogepxa-
HUH Tics BUTHCHEHHS OOMIHHHMX KaTiOHIiB, MiI; [ — HaBakKa IPYHTY, SIKY B3s-
TO Ans aHamzy, T; 100 — mis nepepaxynky Ha 100 r rpyHty; K — KoedimieHT
TirPOCKOIIYHOCTI IPYHTY (U1 epepaxyHKy pe3yibTaTiB aHaji3y Ha aOCOIIOTHO
CYXHH TPYHT).

PeaktuBu: 10% NH,OH; 5% AgNO,; 5% CH,COOH; 10% HNO;; 1%
H,SO,; 10% H,SO,; 0,05 1 KMnO,.

O6’emMHu1ii nipogocoarHuii MeTo BUSHaA4YEHHS
BMICTy BBIOPAHOIro MarHito

Marsiit BU3HaUaroTh y (QiIbTparti, SKAi TUIIA€ThCS MiCTS BUIIICHHS Kajlb-
uiro. HMoro ocamkyrors pochopHokmcion cimmo. ITicns ocamkeHHs Kalb-
it0 (UTETpaT yHaproTh Ha BOJSHIN OaHI a00 eJeKTpHuHiil tmTi 10 50—
100 v, minkucmiotots pozurH 10% HCI o ssBHO kncioi peakiiii (o MeTui-
poTy, sAKkuii yxxe y B ¢pinsTpari) Ta nogatots 10 mur 10% pozuuny docdopHo-
kucioro Hatpito Na,HPO, abo amoniro (NH,),HPO, 15 mn 10% pozuuny xio-
pucroro amonito (NH,CIl). HarpiBatoTb po3unH 10 KUMiHHA i1, Oe31epepBHO
NepeMilllylou Maluyukoto, mpuinBaoTe 10% po3unH amiaky B KiIbKOCTI
1/3 00’emy Bciei piauHu. B 1ux ymoBax BuManae KpyMHUH KpUCTaTIuHUHA
ocan pochopHoamoHiitHOT MarHieBoi couti. Peakitist ocayKeHHS:

MgC,0, + Na,HPO, + NH,0H = Na,C,0, + MgNH,PO, + H,0.

PinnHy OXONOMKYIOTH 1 (UIBTPYIOTH Kpi3hb MaJCHBKHH 0€330IbHHIN
¢inmeTp. Ocam mpoMHUBaiOTH 2,5% PO3YMHOM amiaky A0 MOBHOTO BHIITCHHS
xJyiop-iony (mmpoda 3 AgNO; i HNO,). PereibHO 3HIMAIOTh CKIISTHOIO MMajIHd-
KOO 3 TYMOBMM KiHIIEM BC1 KPUCTAJIHU 31 CTIHOK 1 JHA CKJISIHKU Ta IIEPEHOCHTh
ix Ha QineTp. [Jani cnupToM MPOMUBAIOTH 0CAJ MOABIHHOI COJI MarHito s
BujaeHHs amiaky. Ocaj Tpeba MpoOMUBATH HEBEJITMKUMU MOPIIISIMHU, CIOJTIC-
KYIOYH CIIHPTOM CKIISIHKY, B sIKill BUKOHYBAJOCh OcakeHHs. [loBHICTIO Bij-
MUTHH Bi amiaky QiIbTp 3 0Ca0M MEPEHOCTh y CKILTHKY, /1€ POBOJMIIOCH
OCaJKEHHSI MarHito, i MpoTATOM TOAWHU pOCyuIyioTh B CymmibpHIA madi
npu temneparypi 50—600C. Jani MlpHI/IM [UITTHAPOM MPHIUBAIOTH Y CKJISH-
Ky 25 MJI AMCTHIILOBaHOI BOAM, PO3MILIYIOTh CKIISTHOIO MAJIWYKOIO 1 IPH iH-
JIMKATOP1 METHIIOPAHXK1 BITTUTPOBYIOTH 0,1 H PO3YMHOM COJISTHOT KUCJIOTH JI0
HOSIBH pOXkeBoro 3abapeienust. PochopHoaMoHiitHa MarHiiioBa Cisib po3KIIa-
JTAETHCS 32 PIBHIHHAM:

MgNH,PO, + 2HCI = MgCl, + NH,H,PO,.
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Bwmict marHiro (B Mr-eks/100 r IpyHTY) 0O0UHCITIOETHCS 38 HOPMYIIOH0:

VHC]'KHCI'VBAF'IOO'KF
Hr W

(Ve — xinbkicts HCI, BUKOpUCTAHOT 711 pO3YMHEHHS TO/BIMHOT COJi MarHito,
Mit; Ky, — KoediienTt monpasku 1o HopMmanbHocTi HCl; Hi — HaBakka IpyH-
Ty JUIA aHanmzy; V,— 00’em (inbrpary, B3ATOTO Ul aHAIi3y, MIL; Vs, — 00’eM
(inpTpaty, omepKaHOTO TP BUTHUCHEHHI KaTioHIB, MiI; 100 — 1 mepepaxyHKy
Ha 100 T rpyHTY; K| — KOC(]iIlieHT TirpOCKOMIYHOCTI (IS TIepepaxyHKy pe3yib-
TaTiB aHAJI3y HA CyXUH IPYHT).

Peaktusu: 10% HCI; 10% Na,HPO,; 10% NH,CI; 2,5% NH,OH; 5% AgNO;;
10% HNO;; 0,1 1 pozunna HCI; meTninopanx.

Mg2+ —

KomrinekcomeTpniHui METO4 BU3HAYEHHS] BMICTY
OOMIHHO-BBIOPaHVX KaslbLiito Ta MarHito

Kpim onucanux Buiie 00’ €MHUX METO/1iB BUSHAYCHHSI OOMIHHHX KaJIbIII0
Ta Mar”ilo, OCTaHHIM YacOM JIOCHTh IIHUPOKO 3aCTOCOBYETHCS CKCIPECHUI
METOJ, 32 SIKOTO SIK THTPOBaHI PO3UMHU BUKOPHCTOBYIOTHCSI OpPraHiuHI peak-
THUBH-KOMIUIEKCOHHU, 3/1aTHI YTBOPIOBATH 3 10HAMU METaIB MIIHI BHYTpIII-
HBOKOMIUIEKCHI CIIOyKH. HalO1mbIn BiJIOMHM KOMITJIEKCOHOM € JIBOHATPiEBA
cinp eTuneH-aiaMinTeTpaonToBoi kucnoru C,oH,,O4N,Na, - 2H,0, sixy Ha3u-
BaoTh TpUIOHOM b. TpuiioHaTH KajbIlit0 Ta MarHito, TOOTO KOMIUIEKCH IUX
iOHIB 3 TPHJIOHOM b, yTBOpIOIOTHCS JHIe B JTy)XHOMY cepenosuii. Tomy,
SKIO BUHHUKAE MOTpeda BU3HAYATH KOMIUIEKCOMETPUYHUM METOJIOM BMICT
OOMIHHHX KaJIbIIiI0 Ta MarHio y QuIsTpati, KUl OAEp>KaHO IICIs BUTHC-
HEeHHSI OOMIHHUX KaTiOHIB 3 I'PYHTY PO3YMHOM COJISTHOI KHUCIIOTH abo OuTo-
BOKHCITUM aMOHIEM, JIOTh TaKUM 4HMHOM. BimOuparote 100 mur dinmsrpary
1, TOMICTHBIIH HOTO Y (haphopoBy YallKy, yaprrTh Ha BOJSHIH a00 milnaHii
Oani nocyxa. [Ipu 1boMy colsiHa KUCIIOTa ad0 ONTOBOKHUCINN aMOHIN pyi-
HyI0TbCsl. Ocal, M0 yTBOPHUBCS, PO3UMHSIOTh JUCTHIHOBAHOIO BOJIOKO 1 ITe-
peHocsTh y MipHY K010y Ha 100 mut. JOBiBIIM IMCTHUIIBOBAHOO BOJIOO BMICT
KOJIOM 10 MO3HAYKH, BiAOUPAIOTH MIMETKOIO BIAMOBIAHY KiIBKICTh PO3UYHHY
JUTS KOMITIEKCOMETPUYHOTO BU3Ha4eHHs KaTioHiB Ca2* Ta Mg2+.

Tpusnon b (nBoHaTpi€eBa Cilib €THIICHANAMIHTETPAOLTOBOT KUCIIOTH) Ta 1H-
JTUKAaTOPH, SIKi BAKOPUCTOBYIOTH IPH BU3HAYeHHI cymu Ca2t, M g2+ (XpoMoreH
yopuuid) 1 ogHOro Ca2* (MypeKcua — aMOHIlHA ClTb MYPITYPOBOi KHCIOTH),
BIZTHOCSATBCS IO OPTaHIYHHUX CHONYK — KOMIUICKCOHIB.

Peaxirist BinOyBa€eThCsI 32 TAKUM PIBHSIHHSM:

Taki KOMITJIEKCOHU 3 JIBO- i TPUBAICHTHHMH METaJlaMH YTBOPIOIOTH PO3-
YUHHI Y BOJI CHIOTYKH — KOMIUTEKCH. CTIHKICTh KOMITJIEKCIB, 110 yTBOPHIIUCS,
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3aleXUTh BiJl pH po34mHy, MPUPOIN KATiOHIB 1 KOMILICKCIB, SIKi 3aCTOCO-
BYIOTBCSI.

Komriekconn-inanKaTopu (XpOMOTeH YOpHUHN 1 MypeKCHI) 3 KaTioHaMH
Caz+, Mg?*, Cu?+, Fe2* yTBOpIOIOTh 3a0apBiicHi HeCTiiKi komruiekcu. Komm-
JIEKCOH TpWIIOoH b 3 iuMu karioHamu, Ha BiJIMiHY KOMILIEKCOHIB-1HIUKATOPIB,
YTBOPIOE He3a0apBIIeHI PO3YMHHI KOMILIEKCH, ajie OUIbII CTiHKI.

BusHaueHHs KIIBKOCTI OOMIHHHMX KaTIOHIB KaJIBIIKO 1 MAarfiro 3a JOIO-
MOTOI0 TPUJIOHY-b BiZiOyBaeTbcs Tak: y po3umH, skuid Mictuth Ca2* ta Mg2+,
BHOCSTH IHAMKATOP; yTBOPIOIOThCS 3a0apBieHi croiyku-komriekcw; Ca-
inukarop + Mg-inaukarop. IloTiM THTpyrOTH po3umH TpuioHoM b; Bin-
OyBaeThCsl pylHHYBaHHs 3a0apBICHHUX CIIONYK; 3aMiCTh HHX YTBOPIOIOTHCS
HII KOMIUIEKCH, He 3abapBieHi, ane Oinpm cridki: Ca-tpmion b + Mg-
TpuioH b.

CH,COONa CH,COONa
N < N <
| CH,COOH | CH,COO
! + CaCl, a0o MgCl, =3 C‘

<CH2COOH <CH2COO
CH,COONa CH,COONa

Ca+2HCI

BusHauenns cymu Ca2t + Mg2+ 301iCHIOIOTh Y IPUCYTHOCTI 1HIUKATOpa
XpOMOTeHa YOPHOTO, SIKU JIIe B Ty)HOMY cepenosuii (pH=10) yrBoproe
PO3UNHHI 320apBIICHI KOMIUICKCH 3 TaHUMH KaTioHaMu. ToMy 10 po34mHy J10-
JIAOTh aMiaqHui Oydep. 3a TaKUX YMOB PO34MH Ha0yBa€e BUITHEBO-UEPBOHO-
r0 3a0apBIICHHSI.

IIpu TurpyBanHi TpusonoMm b Bei kationn Ca2t 1 Mg2+ 3B’ 3yI0ThCS y HO-
BUH KOMILJIEKC, a 3a0apBIIEHHS PO3UMHY 3MIHIOETHCS Bijl BUIIHEBO-UYEPBOHO-
r0 10 CHHBOTO a00 3eJIeHyBaTO-CHHBOTr0. CXeMaTH4HO PEeaKiilo MOKHA 3aIlu-
caTu TaK:

Ca-xpomoreH +tpuiion b — Ca-tpmion b + xpoMoreH gopHui,

Mg-xpomoreH + TpuinoH b — Mg-tpuiion b + xpoMoreH 4opHuid.

BULIHEBO-14ePBOHUL CUHIL abO 3eN1eHy8amo-CUHIill
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Bu3HaueHHsT OJTHOTO KaJbIlFO 3IIHCHIOIOTh Y MPUCYTHOCTI 1HIUKATOpa
Mypekcuny nipu pH 12, mo nocsiraerbest mpu nonaBanHi pozunny NaOH a6o
KOH. Mypekcua BcTynae B peaxifito Jmmnie 3 karionom Ca2t, yTBOPIOIOUH
3 HUM KOMIUICKCHY CHOJNYKY, 3a0apBJiCHY B MYyPILypOBHUH (SICKpaBO-pOIKE-
BHIA) KOJIp.

[Tpu TutpyBaHHi TpuioHoM b 1eil 3a0apBieHnil KOMIUIEKC PYyHHY€EThCS
1 po3unH HaOyBae ()ioJaeTOBOTO (JIJIOBOTO) KOIbOpYy. CXeMaTHYHO PEaKIIito
MOXKHA 3aIICaTH TaK:

Ca-mypexcun + tpunon b — Ca-tpunon b + mypekcun.
SCKPAgo-podicesull (nypnyposuii) ¢hionemosuii (ninosuii)

Xin Bu3HaueHHsi. Ha XIMIKO-TEXHIYHHX Tepe3ax 3BaxywTh 5—10 r
MOBITPSIHO-CYXOTO TPYHTY, MIJTOTOBIEHOTO J0 aHali3y (IJIs1 IPYHTIB BaXKKHX,
3 BEJIMKUM BMICTOM TyMyCy — 5 T, JUIsl JIeTKHX, MaiorymycHux — 10 1).
[Totim ioro BucunaroTh y (paphopoBy yailky, 3a1uBaioTh 1,0 H po3unHOM
OLITOBOKHUCIIOro amMoHito 3 pH 6,6—7,0 (20—30 M) 1 3aiiCHIOIOTE 0OPOOKY
METOAOM AeKaHTaril.

BwmicT yanikw (Imiciist KOXKHOTO pO3MIILITYBaHHSI IPYHTY CKIISTHOIO TAJTMYKOO
3 TYMOBHUM HAaKOHEYHUKOM 1 BiJICTOIOBaHHS) MEPEHOCATh Ha JIHKY 3 (ijbT-
poM, TiJ Ky MiJCTaBICHA KOHIYHA Kojx0a micTkicTio 500—750 mi. [lexan-
TaIiI0 3aKiHIYyIOTh, KOJIM 00°eM (inbTpary B Konbi Oyne nopisHioBara 200—
300 mz. TToTiM Bech IPYHT 3 YallKe (IO MaJIU4Ili) IEPEeHOCATh Ha (QUIBTP
1 IPOAOBKYIOTH IPOMHUBAHHSI OIITOBOKHCIIUM aMOHIEM J0 BiICYTHOCTI peax-
il Ha KaJIBIIH.

SxicHy mpoOy Ha moBHOTY BHTicHeHHS Ca* IpOBOISTH 3 XPOMOT€HOM
qopHUM. [[11st boro B poOipKy HabuparoTh 2—3 Mut PiIbTpaTy 3-mij JTIiHKH
1 100aBisIFOTh 3 Kparuli XpOMOTEHY YOpPHOro. BiJCYTHICTh BUIITHEBO-YEp-
BOHOTO 3a0apBiieHHS y NpoOipli BKasye Ha MOBHE BUTICHEHHS OOMIHHHUX
KaT1OHIB KaJIbI[i0 Ta MarHito 3 IPyHTY.

[Ticiss MOBHOTO BUTICHEHHS OOMIHHMX KaTiOHIB (DiNbTpaTr MEpPeHOCHThH
y MipHy KosOy Ha 500 Mi, ZOBOIATH OO PHCKHU 1 ImepeMimryioTs. [limetkoro
BiJIOMPAIOTH ANIKBOTHY YacTHHY po3dnHy (50—100 mu1), BUIUBaOTh y dap-
($opoBy 4YalKy 1 BUIIAPIOIOTH HACYXO Ha BOIsHIM Oani. OpraHiuHy pedo-
BUHY PYHHYIOTH IEKiJIbKOMa KparIsIMH Tepekncy BoaHio i 10%-Horo pos-
gy HNO,. [ToTiM cyXxuil 3aJHIIoK MPOXKaprOTh Y MyQelbHI medi npu
temrieparypi 4000C. OTpuMaHuil 3aIHIIOK po3unHsIoTE y 10 Mt 10%-HOTO
pozurry HCI, po36aBisioTh rapsdoro JUCTHILOBAHOK BOJIOKO 1 (DUIBTPYIOTH
y MipHy kosiOy Ha 200 mur.



64 3arasnbHe rpyHTO3HaBCTBO
Bu3Ha4eHHs1 cymMu 0OMIHHVX KaJlbLiito | MarHito

Xin Bu3HavenHsi. BinOuparore minerkoro 50 Mi1 amikBOTH B KOHIUHY
KoJI0y MicTKicTIO 250 Mi1. PO30aBisifoTh TUCTUIIBOBAHOK BO0O 70 100 M.
Honatots 1—2 M1 5%-HOro po34rHy COJITHOKHCIIOTO TiApOKCHIaMiHy (I
YCYHEHH$ BIUIMBY 10HIB MapraHIIio), KiJIbKa KpUCTaJiB JUETHIIUTIOKapOama-
Ty HaTpito (Juis 3B’s3yBaHHS 10HIB Mizi) 1 15 Mut xmopugHo-amiadHoro Oyge-
Py sl CTBOPEHHS JIy>KHOTO cepenoBuma. Beunarors 10—15 Mr iHaukaropa
XpomoreHa 4opHoro i TuTpyiots 0,05 H po3unHOM TpritoHy b nipn enepriii-
HOMY TIEpEeMIIITyBaHHI 0 MEepexonay 3a0apBICHHS BiJ BHIITHEBO-UEPBOHOTO
yepes NIoBe ((PioIeTOBO-CUHE) Yy YHCTO-TOIYOE B TOUIl €KBIBAJICHTHOCTI.

TuTpyBaHHS PEKOMEHIYETHCS IPOBOUTH 31 «CBIIKOM» — CBIZIOMO TIepe-
TUTPOBAHOIO ITPOOOIO.

Po3paxyHku BMiCTy CyMH KaJbI[iIO 1 MarHito BUKOHYIOTh 32 (hOpMYJIOI0:

e a-0,05-100- K o ,
p

ne A — cymapauii BmicT Ca?t i Mg?t, mr-exB Ha 100 T IpyHTY; a — KUIBKICTB
TpunoHy b, Butpauenoro ua turpysanus, mi; 0,05 — HOpMaNBHICTH TPHIIOHY b;
100 — xoeoimient nepepaxyHky Ha 100 r IpyHTY; p — HaBaKKa IPyHTY, SKa BijI-
TOBiJIa€ KiIbKOCTi BUTSKKH, B3ATOI VIl THTPYBAHHS, T; K}y, — KoeQillieHT nepe-

paxyHKY Ha CyXy HaBa)KKy IDyHTY.

Bu3Ha4eHHS 0OMIHHOIMo KasibLiito

Xin Bu3nauenns. Binouparots minerkoro 50 MII aJliKBOTH B KOHIUHY KOJI-
Oy wmictkicTio 250 mit 1 gonmBaroTh 10 100 MI AUCTHIILOBaHOK BoOKO. Jlo-
natoth 1—2 M 10%-noro pozunny NaOH, anst ctBopennst pH cepenoBuiia
>12,5. Brocsts inankarop mypekcun (20—30 Mr), mepeMimryroTs po3uuH i
TUTpyrTh 0,05 H pO34MHOM TPHUIIOHY b Ipu eHepriiiHoMy repeMilryBaHHi 10
MIePEXOy pPOKEBOTO 3a0apBICHHS B (hiOJIeTOBE.

TuTpyBaHHS BBaXKAETHCS 3aKiHUCHHUM, SKIIO (ioneToBe 3a0apBICHHS HE
3MiHIOE CBOET iIHTEHCHBHOCTI Bij 3aitBux 1—2 Kparens Tpunony b. Foro pe-
KOMEH/Iy€ThCS TIPOBOAUTH 31 «CBiJJKOM» — CBIIOMO IIEPETHTPOBAHOIO IIPO-
6ot0.

Bwmict Ca2* po3paxoByIOTh 3a (HOpMYIIOH0

4005100 Ky
p

ne B — Bmict Ca?+, mr-exB Ha 100 T rpyHTY. [HIII TO3HaYeHHS TaKi, 5K 1 TpH po3-
paxynkax cymn Ca2*i Mg2?*,
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Bwmict Mg2+ po3paxoByroTh 3a (HOpMyIIOr0
C=4—B,

ne C — Bmict Mg?*, mr-exs Ha 100 r rpyHTy; A — BM™micT Ca?t + Mg?*, Mr-exB Ha
100 r rpysTy; B — BM™micT Ca?t, mr-exs Ha 100 r rpyHTY.

Ipukaan po3paxynkiB. HaBakka rpyHTY, B3SITOTO ISl aHANI3Y, CTaHO-
Buth 10 1; Ko — 1,04; 3aranbunii 06’em posanny — 500 mut; Ha Bunapo-
ByBaHHS B3aT0 100 Mi (inbTpaTy; NpOKapeHHH 3aJUIIOK PO3YHHEHO
B 200 MJI AUCTHITEOBAHOT BOIM; [UTS aHAJII3Y B34TO 0 50 MJI pO34YHHY; HA THT-
pyBaHHs BuTpadeno a = 3,5 ta 2,8 mi 0,05 H po3unny Tpuiony b.

Po3paxoByeMo HaBaKKy TPYHTY, SIKa BIATIOBIA€E KIIBKOCTI BUTSDKKH, B3s-
toi uis TutpyBanns: S00 mu Bignosinae 10 T rpynry, otxe 100 M diasTpary
BIJIMOBiIa€ 2 T IPYHTY; IPOXKApEHUH 3ok po3unHmwim B 200 mi (2 1); Ha
TUTpyBaHHS B35ATO 50 Mi1, 10 Bignosigae 0,5 T rpyHTY.

Otpumadi JaHi miactaBisgemMo y popmyau 94, 95, 96:

S 3,5-0,05-100-1,04
05

=364 me-exs na 100 2 ipynmy;

B 2,8-0,05-100-1,04
05

=29,1 me-exs na 100 e ipynmy;

C=364—29,1 =73 me-exe na 100 e ipynmy.

OTxe, B HAIIOMY MPUKJIAl BMiCT OOMIHHOTO KaJIbI[il0 CTaHOBUTH 29,1,
a marHito — 7,3 mr-exB Ha 100 T rpyHTY.

PeaktuBu. Po3umH onrookucioro amoHiro — 1 H. Pozumn H,0, —
30%-uuii. Pozana HNO,; — 10%-auii. Pozana HCI — 10%-uwmii. Boma muctu-
JHOBaHA, OYMIICHA Bi/l JOMIIIOK i0HIB KaJbIlilo, MarHito Ta Mimi. Tpuion b —
0,05 # po3umH. PozumH comsHOKHCHOTO Timpokcmraminy (NH,OH-HCI) —
5%-nmii. Cinp mietwiautiokapoomary natpito (CsH,,NS,Na-3H,0). XmopuaHo-
amiagnmii Oydep. Posunr NaOH — 10%-nuid. [HOuKaTOpU: XpOMOTEH YOpPHUI
1 MypeKCH/I.

BuizHavyeHHs1 0OOMIHHUX KaJlito | HaTpito
Ha rnosiymeHeBomMy ¢poToMeTpi

YV eumsicyi 1,0 H oymoeoxkucio2o amonito 0OMIHHI KaAmioHu Kaaiio i Ha-
mMpito GUHAYAIOMb HA NOYMEHE8OMY omomempi.

SIKIIO TPYHT MICTHTH JIETKOPO3YHMHHI COJi, TO TapajieibHO BEAyTh 00-
POOKY HOTO TUCTHIHOBAHOK BOJOK. Y BOIHIN BUTSIKII TAKOK BU3HAYAIOTh
BMicT K* Ta Na* Ha moixymeHeBoMy (OTOMETpi (XOJIOCTE BU3HAUCHHS), SIKE
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JIa€ TIONIPaBKY Ha JISTKOPO3YMHHI COJi. Pi3HUIIS pe3ysbTariB aHallizy B po3-
YUHI OLTOBOKUCIIONO aMOHIIO 1 BOAHIN BUTSKLI Ja€ JIMCHUN BMIiCT OOMIHHUX
KaJIiio Ta HaTpilo.

ITicnst miAroTOBKH MOIYMEHEBOTO (POTOMETPY 0 poOOTH (IIMB. IHCTPYK-
1if0) TIPOBOJISATH HOTO KanmiOpyBaHHS 3a IIKAJOK 3Pa3KOBUX pO34MHIB. s
MPUTOTYBAaHHS LKA B MipHI KoiOu MicTkicTio 200 Mi1 BiIMIpAIOTH TaKy
KUIBKICTh BHXIJTHOTO 3pa3KOBOTO PO3YHHY:

Howmep 3paskoBoro pozuuny 1 2 3 4 5 6 7
KinekicTs BUXigHOTO

3pa3KOBOTO PO3UHHY, MJI 0 1 2 5 10 15 20
Buict K+ (Nat), mr/min 0 5 10 25 50 75 100

Po3umnn y kon6ax noBoasath 10 pucku 1,0 H posunnom CH,COONH,

BceraHoBniooTh ojyMeHeBUi (DOTOMETp Ha HYJIb 3a JIOIIOMOTOIO 3pa3-
koBoro pozunHy Ne 1. [licis mporo moYMHaKOTh BU3HAYCHHS KOHICHTpAIii
KaJiro (HaTpiro) 3 BUMIPIOBAHHS CTaHAAPTHUX PO3YHMHIB BiJOMHX KOHIICHT-
parii, a MoTiM JOCHIIKYBaHUX. Y KO)KHOMY 3 HUX BHMipIOBAaHHS TIPOBOASATH
TPHYi i pO3PaxXOBYIOTH CEPENHIO apH(PMETHUHY BEITHUUHY.

3a JaHUMM TIOKAa3HHWKIB IIKaJIM MOJYMEHEBOro ¢ortomerpa i Bmicty K+
(Na*) B 3pa3koBUX pO34YHMHAX, OyIyrOTh KadiOpyBaJbHHH Ipadik, 3a SKUM
BH3HAYAIOTh KOHLIEHTPALIIO €JIEMEHTa B I0CII1PKYBAaHOMY PO3YHHI.

Bwmict K+ a6o Na* po3paxoBytoTh 3a (hopMyIoro:

a-V-100-Ky o

K*(Na*
p-1000
ne K+ (Na*) — Bwmict kamito (Harpito), Mr Ha 100 T IpyHTY; @ — KOHIEHTpALis
K+ (Na'), 3HalineHa 3a xamiOpyBansHEM TpadikoM, Mr/m; V' — 3araneHuil 06’eM
JOCIIKYBaHOTO po3unHy, Mir; 100 — koedimieHT mepepaxyHky Ha 100 r rpyH-
Ty; 1000 — xoeoimient nepepaxynky kimpkocti Mr K+ (Na*) Ha 1 mi po3unny;
K 11,0 — KOC]ILIEHT IIepepaxyHKy Ha CyXuil IDYHT; p — HaBakKKa IPYHTY, T.

ITpu motpebi pozpaxysatn BmicT K+ (Na*) B MIPOLICHTAX BiJl MAaCH IPYHTY
BHKOPHCTOBYIOT Ty Camy (dopMyIry, a KiHIEBUH pe3ynsrar miasaTe Ha 1000
(T TIepeBOY MINIrpamiB y TpamMm).

s po3paxynky K+ (Na*) B mr-exB Ha 100 r IpyHTY KiHIIEBUI pe3yiibTar
JIUIATH Ha €KBIBAJICHTHY Macy eJIeMeHTiB — BijamoinHo Ha 39,1 Ta 23,0.

Ipuxaan po3paxyukiB. HaBaxxka rpyHTY, B3sitoro s aHamizy — 10 1
Kjy,0 — 1,04; 3aranbuuii 06°em po3urHy — 500 Mi1; KOHUCHTpaLlis 3HalIeHa
3a KasiopyBaibHUM TPAdIKOM ay,, — 1,65 M/ ax, — 6,80 mr/i.

ITincrasisiemo nani y hopmyny 97 1 poOMMO po3paxyHKH:

Na* = 1,65-500-100-1,04

=8,58 1 :
10-1000 me na 100 2 tpynmy;
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Na+ = 8,58 : 1000 = 0,0086%;
Na+ = 8,58 : 23,0 = 0,37 me-exs na 100 2 ipynmy.
Ko 6,80-500-100-1,04
10-1000
K+ =35,4:1000 = 0,0354%:;
K+ =35,4:39,1 =0,905 me-exe na 100 e tpynmy.

PeakTuBu. Buxigauii 3pazkosuii po3unH (1,908 r ximigno gncroro KCl abo
2,542 1 ximigyHO unctoro NaCl 3BaxyroTh 3 mommikoro 10 0,001 T, po3uuHSIOTH
y MipHiit kon6i y 1,0 ' po3unai CH;OONH,, noBoxsdn HUM 00’€M pPO3UHHY 10
1 ;). B 1 mur gasoro po3unny Mictutbes 1 Mt K+ (Nav).

=354 me na 100 e ipynmy;

Bu3Ha4yeHHs1 cymy OOMIHHVIX KaTiOHIB
3a metonom KarineHa-linbkoBuLs

CyTtb Metony. MeTon 3acHOBaHMIA Ha 00poOIll IPYHTY TOYHO BH3Haue-
Hoto kinbkicTio 0,1 H pozunay HCI. IIpu B3aemonii HCI 3 rpyHTOM KatioHH
BOJIHIO COJISIHOT KMCIOTH BUTICHHOTH 3 I KBK 06Minni karionn (Ca2+, Mg2+,
K+, Na* Ta iH.) i cTarOTh Ha iX MicIle Y €KBiBaJICHTHIH KiibkocTi. OOMiHHA
peakitist Mix rpyHToM 1 po3unHoM HCI BinOyBaeThes 3a CXeMOO

Ca 2+ 2H+ CaC12
2+ + MgC12
[rcar )M i o[ e )+ ke
K
NaCl
Na* H"  (n—6)HCI

Kinbkicte HCI, o 3anmuimmnacs, BU3Ha4ar0Th TUTPYBAHHSIM:
HCI + NaOH = NaCl + H,O

3HarOuM BMICT KHCIIOTH JIO 1 TCIJIST B3aEMOJIIT 3 TPYHTOM, 3a PI3HUIICIO BU-
3HAYa0Th CyMy OOMIHHHUX KaTiOHIB.

Xin Buznavennsi. Ha TexHiuHux Tepe3ax 3BaxyroTh 20 T MOBITPSHO Cy-
XOr0 TPYHTY, IPOCISIHOTO Kpi3b CHTO 3 AiameTpoMm oTBOpiB 1 M. HaBaxky
BUCHUIMAIOTh y KOOy Ha 200—250 mut 1 mpuimBaroTh 3 OopeTkn abo Mmip-
Hoi xondou 100 M 0,1 H po3uuny HCI, 300BTyt0TH Ha poTaropi 1 roauny
1 3anmumarTh Ha g00y. [licns mporo 300BTYIOTH CyCIieH3i0 1 QimbTpyrOTh
Kpi3b CKIamgacTuii GureTp (Oina cTpiuka), MEpeHICIIN BeCh IPYHT Ha JIHKY.
[Meprmi mMyTHI mopmii ¢insTpaTy BigkuaaroTh. [10TiM minmeTko0 BiIOUPAIOTH
50 mur mpo3oporo ¢urkTpary B KOHiuHY konOy Ha 100—250 mu1, monaroth
1—2 kparii ¢penondraneiny i BIATUTPOBYIOTh HAJUTHIIIOK COJITHOI KHCIIOTH
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0,1 = pozurHOM NaOH 110 6111710-p0KEeBOTO 3a0apBIICHHS, SIKE HE 3HHKAE MPO-
TATOM XBUJIMHU.

[TapanensHO MPOBOAATH XOJOCTE TUTpYBaHHA. s mboro B kojly Ha
100—250 mu Bigbuparots minerkoro 50 mu 0,1 H pozunny HCI, nonarots
1—2 kparii ¢enongraneiHny i BITUTPOBYIOTh HAUIAIIOK COJSHOI KUCIOTH
0,1 1 pozurnoM NaOH 10 611i10-poxeBoro 3adapBieHHS, SKe HE 3HUKAE MPO-
TSATOM XBHJIHU.

Po3paxoByroTh cymy 0OOMIHHHX KaTioHIB 3a (popmyIoro:

o (a=b)-01-Ky042:100- Ky 0
p

>

ne S — cyma oOMiHHMX KaTioHiB, Mr-ekB Ha 100 T IpyHTY; @ — KUIBKICTh MJI
NaOH, ButpaueHHX Ha XOJIOCTE TUTpyBaHHsS; b — KinbkicTh Mi NaOH, But-
paueHuX Ha TUTpyBaHHS ¢inerpary; 0,1 — HopmanbHicTh po3unHy NaOH;
Ky,0n — momipaBka 10 tutpy NaOH; 2 — koedilieHT nepepaxyHKy Ha BeCh 00’ €M
insrpary; 100 — xoediuient nepepaxynxy na 100 r rpynty; K, — koedinient
HepepaxyHKy Ha CyXy HaBaXKy IPYyHTY; p — HaBaXkKa IPYHTY, I.

Ipukaang po3paxynkiB. Hapaxka moBiTpsHO cyxoro rpyHTy 20 T
B3sito s tutpysanns 50 mi ¢inerpary. Butpadeno Ha TuTpyBaHHS (Dinb-
tpaty 28 mi 0,1 H pozunay NaOH. Ha xonocte tutpyBanus (insTpary mi-
uwto 50 mi 0,1 # posunry NaOH. Kjy,on= 1. Ky o = 1,02.

Cyma oOMiHHHX OCHOB y Mr-e¢kB Ha 100 r rpyHTYy 3a dopmynoro Oyze
JIOPIBHIOBATH:

g (50-28)-011-2-100-1,02
20

=224,

PeakTuBu. Turposanuii po3unn 0,1 H# HCI. TurpoBanwuii po3uun 0,1 1 C. In-
nukaTop — (deHondTanei.

Bu3Ha4yeHHsI MIiCTKOCTi KaTIOHHOrO 0OMIHY rPYHTIB
3a metogom [. B. Baxapuyka

Ie yHiBepcanbHHII METOJI, SIKUM MOXKHA BU3HAYaTH MICTKICTh KaTIOHHOTO
obMminy (€) sk y Oe3kapOOHATHUX, TAK i B KapOOHATHUX IpyHTax. Bin Haxmiii-
HUH TIPY BUKOHAHHI, UM MOMITHO BiAPI3HAETHCS BIJI IHIINX METOIB.

Cytb MeTtoay. HaBaxky rpyHty 006poomnstors 0,05 H pozunHom HCI (me-
TOIOM JeKaHTamii) 10 moBHoro BuTicHeHHsa 3 [KBK 0OMiHHMX KaTioOHIiB 3a
CXEMOIO:
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Ca* 2H cac,
2
Mg ! 2H+ Mgclz
-] K* -l H* KCI
[fKBK "] +nHCl < [fKBI( ] +
Na* H* NaCl
H+ I_[Jr AICZ3
A3 I+ (n—9)HCI

Hacnaenwnit ionamMu BOIHIO TpYHT 00po0isaioTs 1,0 H po3unHOM areTary
KaJbIlif0. 32 TAKUX YMOB BiJIOyBa€ThCs 3aMillICHHs yBIOpaHUX KaTiOHIB BOJI-
HIO Ha KaJIbIlil 3 YTBOPCHHSM OIITOBOI KHCJIOTH 33 CXEMOKO:

2H*
2H+ Ca2+
H+ Ca2+
[IKBKIO‘] y+ +5Ca(CH4CO0), <—>[H<BI<1°‘] Ca?* +10CH,COOH.
H* Ca®*
30 Ca™

ONTOBY KHCIIOTY, siIKa yTBOpWIIAcs, BiITUTPoBYrOTh J1yrom (0,1 H NaOH),
3a BUTpATaMU SIKOTO CY/SITh TIPO MICTKICTh BOMpaHHS KaTioHIB IpyHTOM. Pe-
aKIisI IPOXOIHTH 33 CXEMOIO:

CH,COOH + NaOH = CH,COONa + H,0.

KinbKicTh BiJIBHOT CONSTHOT KMCIIOTH, SIKY YTPUMYE IPYHT 1 iIbTp, Bpaxo-
BYIOTh y NapajelibHOMY BU3HAUCHHI 1 BITHIMAIOTh BiJI 3HAHICHOT BETUUHUHH
MICTKOCTI BOMpaHHs. Peakirist BiJOyBa€eThCs 32 CXEMOKO

HCI (sinbna) + NaOH = NaCl + H,O.

KapOonatHi rpyaTr 00po0Oisitots 0,1 H pozunHom HCI 1o moBHOTO pyid-
HYBaHHS BUIBHMX KapOOHATiB (IIPUIMHCHHS «CKHUMaHH»). IloTiM mepexo-
JTh Ha 00poOKy rpyHTY 0,05 H pozunHoM HCI.

Ilpoba na xapbonamuicms rpynmy. bepyTb 1 T OBITPSHO CYXOTO IPYHTY
y ¢aphopoBy HallKy, 3MOUYIOTh KUJTbKOMa KpAIuIsiMH JTUCTHIBOBAHOT BOJH
i nonaroth 1—2 mi 10%-noro po3unny HCI. «CkunaHHs» CBIIYHTH TIPO Ha-
SIBHICTh BUTBHUX KapOOHATIB.

Xin Bu3HaueHHsA. Ha TexHIUHMX Tepe3ax 3BaKyIOTh JBI HABaXKH I10
10 T miAroTOBIGHOTO N0 aHATI3Y TPYHTY 1 BUCHTAIOTH Y (ap(opoBi Yaiku
Ha 100—150 M. V koxHy vamky npuiausatoTh mo 50 mu 0,05 H po3unny
COJISTHOT KUCJIOTU. BMICT Yalok nepeMilyroTh CKISTHOK HaUYKO0 3 TYMO-
BUM HAKOHEYHHMKOM 1, JIABIITM CYCHEH3ii BiJICTOSTUCS, 3JIMBAIOTH PiAUHY MO
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naym4ii Ha GuUIsTpH (cepeHbol NIUTBHOCTI, OTHAKOBOTO PO3MIpY), sIKi BKJIa-
JICHO y JIMKH, KOTpi BCTaBJIeH] B KooK MicTKicTio 250—500 mu1. YV yamiku
3HOB IIPHJIMBAIOTH 10 50 MII COISTHOT KHCIIOTH, TIEPEMIIIYIOTh 1 IaI0Th BiJICTO-
satucst cycnensii. [licns BiICTOIOBaHHS PiIMHY 37UBAIOTh HA QinbTpu. Jlany
OIepallifo MOBTOPIOIOTh 3—35 pasiB. [10TiM IPyHT 3 YaIIOK MEPEHOCITh Ha
¢binsTpu 3a gonomororo npomuBaiku 0,05 v pozunnom HCI i, nonatouun on-
HAKOBY KUIBKICTh KHCJIOTH, IPOMHUBAIOTH J0 IMOBHOTO BUTICHEHHS KaJbIIifO.
[ToBHOTY BHUTICHEHHS BH3HAuarOTh y mpoOi ¢inerpary mpubmuzHo 50 wmi,
HEUTpaizoBaHOTO BOIHUM po3urHOM amiaky (NH,OH), npunuBanssm 5 Mo
HACHYCHOTO PO3YHHY IIABICBOKHCIOIO aMOHIIO 3 HACTYITHUM KHUII ATIHHIM
1 BIZICTOFOBaHHSM MPOTSTOM 20 XBHIIHH.

[Tpu HassBHOCTI Kanblito BUNagae O6umuit kpucraitigauidi ocan CaC,0, 3a
CXEMOIO:

CaCl, (¢pinompam) + (NH,),C,0, — | CaC,0 (ocao) + 2NH,CI.

BincyTHicTs y mpobi ocay BKa3dye Ha MOBHE BUTICHEHHS KaJbIIiIO 3 Ha-
Ba)XKH IPYHTY.

OCTaHHIO MOPIIiF0 KKUCIOTH, MMicys 3aKiHYCHHS BUTICHEHHS! K110, TIPH-
JIMBAIOTh Ha 00MBa (DIJIBTPH, 3AMIOBHIOIOYH 1X MPHOIM3HO HA 5 MM HHXKYE
BIHIIS 1 JJAFOTh TIOBHICTEO CTEKTH PO3YHMHY COJISTHOT KUCIIOTH 3 (DilbTPiB.

O0epekHO 3HIMAIOTh 3 OAHIET JMIHKH (QUIBTP pa3oM 3 TPYHTOM i IIEpeHO-
CATh Y KOHIYHY K0J10y MicTKicTrO 250 Mut. [TpummuBarots 100 mut 1,0 H po3unHy
Ca(CH;COO),, 360BTYy10Th npoTsiroM 30 XBWINH, AAIOTh BIACTOSITHUCS 1 PLITBT-
PYIOTh PiIMHY Kpi3b 0€3301abHUHI QibTp y MipHY KoIOy Ha 250 M.

V konly 13 3aMUNIIKOM TPYHTY i (DUIBTpaTy 3HOBY MNPHIWBAIOTH 25 MII
1,0 1 po3uuny Ca(CH;COQ),, 300BTy10Th 2—3 XBUJIMHH 1 BiI(iNBTPOBYIOTH
y Ty camy MipHY KoJiOy. Onepallito OBTOPIOIOTh, TTOKH HE 30epyTh 250 M
(binsTpary.

Oinprpar y MipHiil ko101 100pe 300BTYIOTH 1 MINETKOK BiIOHPAIOTH
50 mz. Bigibpany mpoOy BMIIIyroTs y Ximiunmii crakan Ha 100—150 wm,
Jofaroun Tpu kparii penondraneiny i Tutpyrots 0,1 H posanrom NaOH no
TaKOTo OJIJI0-POKEBOTO 3a0apBIICHHS, SKe Nal0Th 50 MJI BUXIJHOTO PO3YHHY
Ca(CH;COO), 3 TppoMa KparuisiMu GeHoN(pTaeiHy.

3araibHy KUIBKICTh YBIOPaHOTO IPYHTOM BOJIHIO Ta BUTHHOTO BOJIHIO CO-
JSTHOT KHCIIOTH, SIKUH YTPUMYETHCS IPYHTOM 1 (DLIBTPOM, PO3PaXOBYIOTH 3a
hopmyroro:

a,-H-K -5-100-K
H, = ! NaOHp 10 (me-exe na 100 2 tpynmy),

ne a, — kuibkicte MiimitpiB NaOH, ButpaueHoro Ha TutpyBaHHs 50 mu (isib-
Tpary; H — HopMaJbHicTh po3unHy NaOH; K., — nonpaBoyHuii koedilieHT
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Ha HOPMAJBHICTh PO3YMHY; 5 — Koe(]illieHT TepepaxyHKy Ha Bech (GinbTpaT
(250 mi); 100 — xoediuient nepepaxynky Ha 100 r rpynry; Ky, — KoediiieHT
rirpoOCKOIIYHOCTI IPYHTY; p — HaBa)KKa CyXOro IPyHTY, I.

Jpyry HaBakKy IPYHTY pa3oM 3 (UIETPOM BMILIYIOTh y TIOIEPEAHBO
3BaKEHY CYXy KOHIYHY KOJIOY MICTKICTIO 250 MJI i 3BaXKYIOTh HA TEXHIUHUX
Tepesax.

3a pi3HUILIECI0 MK MacOI0 KOJIOM 3 MOKPOIO HaBa)KKOIO 1 Macoro MOpOXK-
HBOI CyXOi KOJOH, CyX0i HaBa)KKW IPYHTY Ta (IIBTPY pO3PaxOBYIOTH Kilb-
KiCTh BUTBHOI COJITHOT KUCIIOTH, SIKY YBIOpasu IPyHT 1 GUIBTP y mporeci mpo-
MHBaHHS (B TpaMax).

Jani B xonmOy 3 OMOpPETKH NPWIMBAIOTH CTUIBKH JAMCTHILOBAHOI BOJIH,
mo0 ii kinmekicTs pazom 3 HCl, sxy yBiOpamm 1pyHT i GinsTp (po3paxoBaHo
NIpY 3BaXKyBaHHI), gopiBHIOBaga 100 M. BMIiCT KosiOH 300BTYHOTh MPOTATOM
10 XBWIWH 1 BiAQIUIBTPOBYIOTh KPi3h HIUTbHUA O€330JIbHUI (QUIBTP y CyXy
KOJIOY.

50 MJ1 oTpuMaHoro (iabTpary MINETKOI MEPEHOCATh Y XIMIYHUN CTakaH
MictkicTio 100—150 M1 i TUTPYIOTH BUIBHY COJISIHY KHCIIOTY, SIKy yBiOpa-
T IpyHT Ta GinbTp (yBiOpaHi 10HW BOAHIO HE THUTPYIOThCS) Y MPUCYTHOCTI
nBoX Kpamenb (eHondraneiny 0,1 H pozunHom NaOH 1o cnabropoxeBoro
3a0apBiIeHHS, sIKe HE 3HUKA€ MpoTaroMm | xBunuHH. [Ipu TUTpyBaHHI y TpH-
CYTHOCTI OpOMTIMOIOIay — J10 CTaOKOOIAKMTHOTO 3a0apBICHHS.

KiipKicTh BOAHIO BUTBHOI COSHOT KHCIIOTH, SIKY YBIOpasH IPYHT 1 iIsTp,
PO3PAXOBYIOTH 32 (POPMYIIOIO:

_ay H-Ky,0p-2:100-K,y

)= 0 (me-exe na 100 2 tpynmy),
p

ne a, — KuTeKicTs MininiTpie NaOH, BuTpadenux Ha TutpyBanHs 50 mi dixsTpa-
Ty; H — HOpMasbHICTh po3unHy NaOH; K, — HonpaBouHHi KoedilmieHT Ha
HOpMasIbHICTh po3unHy NaOH; 2 — koedillieHT nmepepaxyHKy Ha Bech (ijgbTpar
(100 mu); 100 — xoediuient nepepaxyrxy Ha 100 r rpynty; Kjy,o — Koediient
rirpoCKOMIYHOCTI IPYHTY; p — HaBa)KKa CyXOro IPyHTY, L.

3a pizHunero Mk BenuunHoro H, i H, 3Haxoqumo 3HaueHHS MICTKOCTI
BOUpaHHs IpyHTY B Mr-ekB Ha 100 T rpyHTY.

Mpuxaan po3paxyHkiB. HaBakka TpyHTY 5 I, KUIBKICTh MUTLTITPIB
NaOH, Butpauenux Ha 50 mia ¢insTpaty npu oopoOui rpyury 1,0 H po3uun-
Hom Ca(CH,COO), — 3,26. Kinbkicts MutiniTpiB NaOH, BuTpaueHux Ha
tutpyBaHHsa 50 mn QimsTpaty mpu oOpoOLi IPYHTY TUCTHUIIBOBAHOIO BOJOIO
(BinbHOT comsnoi kucnorn) — 0,18. Hopmaneaicte NaOH — 0,1; Ky, —
1,0; Ko — 1,02,

OTxe, KUTBKICTh yBIOpPAHOTO IPYHTOM BOIHIO 1 BOTHIO, YBIOpaHOTO TPYH-
TOM Ta (DIJIBTPOM COJSHOT KUCIIOTH 32 (hopMyIioro Oy/ie TOpIBHIOBATH:
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_326-01-1-5-100-1,02
5

H, =332 me-exe na 100 z ipynmy.

KinbkicTh BOIHIO, YBIOpaHOTO TIPYHTOM 1 (DIIBTPOM COJISIHOI KUCIIOTH
3ri1HO 3 popmynoro 100 Oyne cTaHOBUTH:

~018-0,1-1-5-100-1,02

5 =0,73 me-exs na 100 2 ipynmy.

2

Mictkicts BOUpanHs (€) Oyne nopiBHIOBaTH
Eo =33,2—0,73 = 32,47 me-exe na 100 e ipynmy.

PeaxruBu. Pozunn 0,05 1 HCIl. Po3uun 1,0 H OLTOBOKHCIIOIO KaJbI[il0 —
Ca(CH,COO), — 25 mi Takoro po3uuHy BiJ ofHi€T Kparuti (peHondraneiny 1aroth
ciabopoxese 3ab6apsnenns. Pozunn 0,1 1 NaOH. Innukarop — ¢enondranein.

BuaHa4yeHHs1 0OMiHHOIro HaTpito
3a metoaom M. M. loaniHa

Januii MeTon Jae 3aJ0BIJIbHI pe3yibTaTH, a 3a TEXHIKO 1 NIBHJKICTIO
BUKOHAHHS — 3PYYHINIMN BiJl 1HIIMX. 3aCTOCOBYIOTh HOTO JJIsi BUSHAUCHHS
O0OMIHHOTO HaTpito B Oe3kapOOHATHUX 1 KapOOHATHUX IPyHTaX, SKI HE Mic-
TSTB JISTKOPO3UMHHUX COJICH Ta TiIICy.

s SIKiCHOTO BHM3HAYEHHSI HASBHOCTI Y I'PYHTI JIETKOPO3YMHHUX COJICH
1 rincy npubnu3Ho 1 T IpyHTY 0OpOOISIOTH I’ ITUKPATHUM 00’ €MOM JIUCTH-
JOBAHOI BOIH, a A7 poOu Ha rirnc — 1%-um pozunnom HCI. Cycnensiro
(binbTpyIOTh 1 B (inbTpaTi npoBoasaTh skicHI npodu Ha CI- (3 AgNO;), SO,
(3 BaCl,) ta na Ca?* (3 (NH,),C,0,).

OOMmiHHI KaTioHW, B TOMY 4ucli i Na*, MOXHa KUIbKICHO BUTICHUTH
3TPYHTY KaTiOHOM JIt0001 cOIi, IKHii He BXOAUTH JI0 CKJIaay OOMIHHUX KaTio-
HIB IPYHTY 1 aHIOH SIKOi HE YTBOPIOE€ 3 OCTAHHIMU HEPO3UHHHUX CIONIYK.

VBiOpaHi Ta BinbHI KaTioHn Ca?* He 3aBaKAl0Th BU3HAYCHHIO OOMIHHOTO
Nat* 3a JaHUM METOJIOM.

CyTb MeTony. BusHaueHHss OOMIHHOTO HATPIIO 32 JAHUM METOJIOM 3aCHO-
BaHO Ha Horo ButicHeHHI 3 'BK posunnom Ca(OH), — BamHsIKOBUM MOJIO-
KoM, abo po3unHoM Ba(OH), — GapuroBa Moauikalis 3a piBHIHHSIM:

[ rxsrc] x "1 +Ca(OH ), | TkBK > | Ca® +2Na0H
a

IIpu nmomaneuriii 06poOui GiIBTpaTy PO3YMHOM BYIIEKHCIOTO aMOHII0
(NH,),CO; nagnumok Ca(OH), y Bursini CaCO, BUAANSIOTH TITSAXOM (isib-
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TpyBaHHS, a NpUCyTHI y po3urHi NaOH mepeBoisTh y ByIJICKUCIUI HATPIH.
Peaxiiist BiTOyBa€eThCsI 32 CXEMOIO

Ca(OH),(naonuwox) + (NH,),CO, = |CaCO; + 2NH,OH
2NaOH + (NH ,),CO; = Na,CO; + 2NH ,OH.
[Tpu BumapoByBaHHi (ineTpaTy nocyxa Buaanstotrs NH,OH 3a cxemoro:
NH,OH = 1NH; + 1H,0.

Ocanok Na,CO; po3unHSIOTh Y IUCTHIBOBAHIM BOJII 1 BU3HAYAOTH BMICT
oOMiHHOTO Harpito nuisxoMm TuTpyBanHs 0,05 H pozumnom H,SO, y npwu-
CYTHOCTI IHIWKaTOpa METWIPOTY IO CIa0OpOKEBOTO 3a0apBICHHS 3a PiB-
HSHHSM

Na,CO; + H,SO, — Na,SO, + H,0 + 1CO.,.

[Tpu mimBueHi# cosoHIrOBaTocTi rpyHTiB (TIoHan 0,5% oOMiHHOTO Ha-
Tpito Ha 100 T IPYHTY) IOLIJIBHO 3aCTOCOBYBATH 0apiTOBY MOTU(IKAIIIFO.

Skimo y rpyHTi npucyTHi jerkopo3unHHi coii (NaCl, CaCl,, Na,SO,),
TOOTO BiH COJIOHYaKyBaTHH, HAaBaXKy HEOOXiTHO MOIMEPEIHbO MPOMHUTH
BiJl coyiell HUIIXOM OaraTokparHoi OOpOOKM JUCTHIILOBAHOK BOZOO, a0o
50%-HUM PO3YHHOM E€THJIOBOTO CIHPTY.

Xin BusHavyeHHs. [licng nepeBipku IpyHTY Ha le/IcyTHiCTL y HBOMY JI€T-
KOPO3YMHHUX COJIEH 1 rincy (sKicHa np06a) Ha TEXHOXIMIYHMX Tepe3ax Oe-
PYTh HaBaXXKy I'PYHTY, IPOCISHOTO KPi3b CUTO 3 OTBOPAMH I[laMeTpOM 1 MM,

10—20 r (uum OlbIIe IepeI0aYeHI BMICT OOMIHHOTO HATPIlO, TUM MEHIIIA
HaBa)KKa) 1 BMIIIYIOTH 11 y KOHIYHY KosOy micTkicTio 1500 mut.

VY konOy npunusaroth 1000 mi BarHsikoBoro Mosoka (Ca(OH),), perernb-
HO 300BTYIOTb i 3aJIMIIAIOTH Ha TPH TOAMHM, MPOTSTOM SIKMX CYCIICH31t0 300B-
TyrOThb 111e 5—10 pa3sis.

UYepes Tpu roiMHU BMICT KOJIOH 300BTYIOTH 1 (DLIBTPYIOTH KPi3b CKIIaadac-
TR QiabTp y MipHY KOJOy Ha 250 mu. ¥ ¢inbTpari MiCTUThCS BUTICHEHUI
3 IpyHTYy oOMiHHMI Hatpiii y popmi NaOH i nammmmok Ca(OH), BamHsko-
BOT'O MOJIOKA.

Bigmipsuuit ginsrpar (250 mi1) mepeHocsaTh y TEPMOCTIMKHIA XiMIUHUHA
crakaH MicTKicTio 400—500 mu 1 st ocamkenns Haanuiuky Ca(OH), npu-
mBaroTh 30 ma 10%-noro pozunny (NH,),CO; 1 1 M 10%-Horo pozuuny
NH,OH.

BuMicT crakana HarpiBaroTh 0 KHIIHHS 1 BUIAPOBYIOTH PiIUHY IpH-
omu3HO Ha 1/3 00’emy. s noBHoTH ocamkeHHs Ca(OH), B ctakaH moBTop-
HO mpwiuBarTh 10 Mt 10%-woro pozuuny (NH,),CO, i 0,5 mu 10%-HoTO
poszurny NH,OH. 3a Takux yMOB 3 HROTO BHUIa/a€ OLTMHA KPUCTAIIYHUHN Oca-
1ok CaCO,.
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Po3unn amiaky HEOOX1THO MPUITUBATH JIJIs 3aI00IraHHS T1IpOJTi3y ByTIIe-
kucioro amoHito; NaOH, skuid MicTuThes y GUIBTPaTi, IEpeXoauTh y Gopmy
kapOoHary nHarpito (Na,COs,).

PozunH QinbTpyrOTh Kpi3h NIUIBHUN (LIBTP, PETEIHLHO MPOMUBAIOYN OCa-
JIOK Ha JiHi crakana (8—10 pa3iB) metonom nexaHTaii 2,5%-HUM pO3YHHOM
(NH,),CO,, xoxxHuii pa3 1arouu CTeKTH BCii piMHI 3 OcaLy.

Oinerpar s pyitnyBanssa (NH,),CO; i noBHoro Buainenns amiaky (NH,)
BUNAPOBYIOTH Y (aphopoBiii yauli Ha BoAsAHIN Oani qocyxa. B wammi 3anu-
HIa€ThCs CyXUH ocaok Byriekucioro Harpito (Na,CO,). Moro po34nHsIOTh
y Tapsgiid 1o0pe MpOoKuI’ T9eHId IuCTIIboBaHii Bofi (3BinbHEHIH Bix CO,)
i B rapssaoMy crasi tutpyiors 0,05 m pozunnom H,SO, B mpucyTHOCTI iH-
JIMKaTopa METHIPOTY a0 METHIIOPAHKY JIO CITa0KOPOKEBOTO 3a0apBICHHS.
B xinni TutpyBaHHs (IIpH 3’SBICHHI MEPIIMX O3HAK MOPOXKEBIHHS) YalllKy
3 PO3YMHOM HarpiBaroTh A0 KHIiHHA 1 BrrydeHHs: CO, 1 JOTHTPOBYIOTH
0,05 = pozunrom H,SO,, Ha 1o fige 2—3 Kparuti KHCIOTH.

BamHskoBe MOJIOKO 4acTO MICTUTh HEBEJIMKI JOMIIIKH JIY’)KHUX METajiB
(K+, Nat), Tomy juis iX BpaxyBaHHsSI poOJIATh X0J0CTe BU3HAYEHHS y 250 mu
(hiaBTpaTy BalHAKOBOTO MOJIOKA aHAIOTIYHO OMUCAHOMY METOAY 1 BHOCSTD
MOMPABKY Ha TUTPYBaHHS.

KinbkicTh 0OMIHHOTO HATPiIO PO3PAXOBYIOTH 3a (POPMYJIOLO:

_(a=b) Ky 50,4100 Ky
P

ne Na — KUTBKICTh OOMIHHOTO Hatpito, Mr-ekB Ha 100 T IpyHTY; a — KUIBKICTB
mimimitpis 0,05 1 H,SO,, sika minmia Ha TutpyBanHs npodu (250 mit); b — Kinb-
kicTb Mimiitpis 0,05 H H,SO,, sika mimnma Ha X0IocTe THTPYBaHHS PH BH3HAYCHHI
JY’>)KHHX METAJiB y BalHAKOBOMY Mosomi (250 MiT); H — HOPMaJIBHICTh PO3YHHY
1 H,S0,; Kjy,50, — monpaska 10 HopMaibHOCTI po3unty H H,SO,; 4 — koediuient
nepeBojy B3sToro po3uuny (250 mu) Ha Bech roro 06’em (1000 mur); 100 — xo-
ediuient nepepaxynky Ha 100 r rpynty; K, — KOC(ILIEHT IirpOCKONIYHOCTI;
p — HaBaXKa IPYHTY, I

s BU3HAueHHs KUNBKOCTI HATPil0 B MPOLEHTAaX OTPUMaHE 3HAYEHHS
B Mr-ekB Ha 100 T IpyHTy MHOXaTh Ha €KBIBaJIeHTHY Macy Harpito (23)
1 gurste Ha 1000.

Mpukaang pospaxynkiB. Hasaxka cyxoro rpynty 10 1. KoedimieHT
rirpockoriyHocTi — 1,04. onmuto BamHsikoBoro monoka 1000 mui. Bssto
¢inerpary g anamizy 250 i Ilimmo Ha THTpyBaHHS pOOOYIOTO PO3UHHY
5,2 mut, xomocroro — 0,3 mi 0,05 1 H,SO,. Kjy 50, — 1.

Ha TuTpyBaHHS ByIJICKHCIIOTO HATPir0, SIKUHA MIiCTHTRCS ¥ 250 M1 pobo-
YOT0 PO3UMHY, MIIIO:

52—0,3=4,9 M1 0,05 1 H,50,.

s
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Bwmict 0OMiHHOTO HaTpito B IpyHTI 3a hopmyoro 101 Oyje cTaHOBUTH:

(52-03)-0,05-1-4-100-1,04

Na* 0 =104 me-exe na 100 2 ipynmy;
at = M =0,24% .
1000
PeakTuBun. BammsxoBe momoxo Ca(OH), — nHacmuenmii po3umH. Po3umn

(NH,),CO; — 10%-uuii Ta 2,5%-nawuii. Pozana NH,OH 10%-uwuii. Pozann H,SO,
0,05 . [HarKaTOp METHIOpPAHK 200 METHIIPOT.

Bu3HayeHHs1 kapOoHAaTIB y rPYHTI
ra3oBOJIIOMETPUIHUM METOLOM

HasBHICTH ByIMIEKMCINX COJICH KaJbIII0 Ta MAarHil0 Y IPyHTI Yy KiJIbKOCTI
1—10% 1 Ginb1Ie 00YMOBITIOE HOTO KapOOHATHICTE. Y CKJIa/li KapOOHATIB I1e-
peBaxkae BYIICKUCIHN KaJbLill, TOMy KiNBKICTh IX BU3HAYa€ThCS Yy IPyHTAX
3a Bmicrom CO, y CaCO,.
Bumict CaCO; y BepXHiX TOPU30HTAX IPYHTY KOJHBAETHCS B Mexkax 0,2—
15%. Ban3 mo rpyHTOBOMY TIpo(imo HOT0 KINBKICTH MOXKE 301TBITYBAaTHCH
10 20—25% 1 Ginpine. HakonmueHHsS KapOOHATIB Y HIDKHIX TEHETUYHUX TO-
PH30HTaX IPYHTY IIOB’3aHO 3 BMICTOM iX y IPYHTOTBOPHIH IOPOI, a y BepX-
HIX — 1€ ¥ 13 JKUTTEISUTHbHICTIO HIKYMX 1 BUIIUX POCIUH.
V OUIBIIOCTI BUMAJAKIB HAsBHICTh KapOOHATIB MO3WUTHBHO BILTUBAE HA
TPYHTOTBOpPEHHS 1 pomtodicTh TpyHTY. 1[0 CTOCy€ThCs BIJIHOIICHHS Cillb-
CBKOTOCIIOIaPCHKUX POCIHH, TO BOHO — HEOXHO3HauHe. s OimbIocTi
kyaeTyp CaCO; y Mexax 5—15% crnpusTiauBuid, 3a BULIOTO BMICTy — 3Ha4-
HO 3MEHIIYETHCS PyXOMICTh OLIBIIOCTI MIKPOEIEMEHTIB, 3ajli3a Ta MarHio,
IO MPU3BOAMTS JIO 3aXBOPIOBAHHS POCIHH XJIOPO30M.
Ha ¢oni Bucokoro emicty CaCO; y IpyHTI NPOSBICHHS XJIOPO3y BHKIIHU-
KaloTh:
* TOHIDKCHA TEMITepaTypa Ta ITiIBUIICHA BOJOTICTh IPYHTY 1 TTOBITPSI;
° VIIIJIBHEHHS IPYHTY 1 MIATPYHTSI, SIKE MOPYIIYE Ta3000MiH Ta aeparliro,
YCKJIQJIHIOE PIiCT KOPEHIB;

* HAasIBHICTH COJIOHITIOBATOCTI Ta JIETKOPO3UNHHUX COJIEH;

* Onu3bKe 3asITaHHs PiBHS MiHEPaJIi30BaHUX MiIPYHTOBUX BOJ Ta KO-
JIMBaHHSA IX J3epKaja.

[Tpu BMicTi y IpyHTI KapOoHatiB 10 15% BamHAKOBUH XJIOPO3 Y POCIUH
HE BUSBISETHCSA, Bia 15 10 50% mpu HU3BKIH KyabTypi 3emiepoOCTBa BiMi-
Ya€eThCs Y TUIOIOBUX POCIHUH, a moHaa 50% — y BCiX OaraTopiuHuX KyJIbTyp:
TUTOZIOB1, BUHOTPAJI, KYIIOBI POCIUHH.
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[T0/0B1 KYJIBTYpH TO-PI3HOMY BiJTHOCSATHCS IO BUCOKOTO BMICTY KapOo-
HATIB y IPYHTI. 32 3MCHIIICHHSM CTYIEHS CTIMKOCTI 0 KapOOHATIB 1X MOXHA
PO3MICTHTH y HACTYMHUH DSIII KICTOUYKOBI — aOpHUKOC, CIIMBA, BUIIHS, Ye-
pEIIHS; CiM’STYKOBI — aifBa, SOy Hsl, TpyIia.

HasBHicTb KapOOHATIB y IPYHTI BU3HAYAIOTh MpH Jii HA HHOTO 10%-HUM
PO3YMHOM COJISTHOI KHCJIOTH. 3a TAKMX YMOB KapOOHATH «CKHIAIOTh». Peak-
1lisl MPOTIKAE 32 CXEMOIO

CaCO, + 2HCI = CaCl, + H,0 + CO1.

BujineHHss myxupIiiB BYyIJICKHCIOrO ra3y noOpe MOMITHE, TOMY SIKICHE
BHU3HAYCHHS HASIBHOCTI KapOOHATIB 3/IIHCHIOIOTH 0E3M0CEPENIHBO Y MOIBOBUX
YMOBaX 3a JIOITOMOTO0 PO3UHHY COJISTHOI KUCIIOTH.

CyTtb MeTony. [Ipy ra30BoNMIOMETPUIHOMY METO/Ii Ha IPYHT IIIOTh KHCIIO-
TOI0. Byrekucnuii ra3, sikuil BUIIISETHCS, BU3HAYAIOTh KITBKICHO 3 ypaxy-
BaHHSM aTMOC(EpHOTro TUCKY 1 TeMIeparypu MmoBiTps. [ani po3paxoByroTh
KUIbKICTh KapOOHATIB Y BarOBUX BiJICOTKAX BiJI CYXOTO IPYHTY.

Xin BuzHavyenHs. Ha aHanmiTuyaux Tepe3ax OepyTh HABaXXKy MOBITPSIHO
CYXOro TPYHTY, MiATOTOBJICHOTO JI0 aHami3dy. BenmnmunHa HaBakku Bix 1 10
5 T 3aleXHO BiJl OYIKYBaHOI KUTBKOCTI KapOOHATIB. i BCcTAHOBIIOIOTE TIO
«CKHITaHHIO» TTPOoOH 3pa3ka Npu jgonaBanHi 2—3 kparenb 10%-Horo po3uu-
Hy HCI, BpaxoBy1oun HacTyIHI TOKa3HUKH:

Bwmict CaCO;,, Maca
«Crunanas» by
o HABAKKH, T

Hyxe cunbhe (OypHEe) >10 0,5—1,0
CunbHe 1 TpuBaie 5—10 1,0—1,5
TTomiTHE, ajie KOPOTKOUACHE 5—3 1,5—2,0
Cnale i KOpOTKOYacHe 3—2 2,0—3.,0
Hyxe cnabe 1 ManornomiTHe 3—1 3,0—5,0
BincyTHe (IpoCiyXOBY€ThCS c1abuil nrym) <l >5,0

OTxe, UMM MEHIIIe KapOOHATIB y I'PYHTI, TUM OiJIbIIIa HaBa)KKa OepeThes
JUTSI aHAJTI3y.

IpyHT BMilytoTh y GaHKy i KajabiiMerp. Ty * CTaBISTH MHIETOM TH-
reib 3 20 Mt 10%-noro po3unny HCI.

I'panyiioBany ckisiHy TpyOKy 3’emaHaru 3 armocdeporo i OaHKO, MO-
BEPHYBIIN TPUXOIOBUIT KpaH. BaHKy 3 BOOIO MOCTaBUTH HA BEPXHIO MOJKY
1 BimkpuTH 3akuM. Koi piBeHb BOZIH TOCSATHE HYJIHOBOI ITO3HAYKHY Ha IpaTyi-
OBaHii TPyOITi, 32KUM 3aKpUTH. TPUXOIOBHI KpaH IOCTABUTH Y MTOJIOKCHHS,
100 3aKPHUTH BUXi B aTMOC(EpY 1 JIUIIUTH IPOXia 3 OaHKU J0 IPOCTOPY HaT
piBHEM BoaH y TpyOIli. baHky 00epe:kHO HAXMUINTH H BUITUTH KUCIIOTY 3 THT-
15 Ha IpyHT. Byrnekucnuii ra3 (CO,), sikuit yTBOPIOETHCS BHACIIOK peakKiiii,
YACTKOBO BHUTICHSE 3 TPYOKH BOAY, PIBEHB SIKOI TYT IiAHIMAETHCSI.
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lIBumko mepeHecTH OaHKY Ha HIDKYY IOJKY 1 BIIKPUTH 3aXuM. Bomy
3ajmMBaTd B OaHKY JO TUX Hip, IOKH PiBHI B 000X TpyOKax HE CTaHyTh Ha
OJTHIM BUCOTI. 3aKpUBIIHN 32KUM, OaHKY CTpsIXHYTH. Byriekucnuii ra3 (CO,),
10 BUJUISIETHCS, 3HOBY 3MIHUTh TIOJIOXKEHHS PiBHIB BO/U B TpyOkax. Omepa-
1iF0 TIOBTOPIOBATH JIO TUX ITip, TTOKH TICIIs CTPSIXYBAHHSI 0OaHKM PiBEHb BOAM
B pr61<ax Oyze He3MIHHUM. 3a IIKaJo Ha TPyOLi BmpaxyBaTM 00’em CO,
HaJ PiBHEM BOIM B MimiMeTpax. Bumipsatu temmeparypy moBiTps i aTMmo-
chepHuil TUCK IO OapOMETPY B MM PTYTHOTO CTOBIIA.

Macy upinenoro CO, po3paxyBaTu 3a (GOpMYJIO0

P=P -V,

ne P — maca CO,, kil BUAUIUBCA 3 HABaXXKH IPYHTY, MT; P, — Mmaca 1 mi CO,
IIPY IaHOMY THCKY 1 Temriepatypi (tadi. 56); V— 06’em CO,, miL.
Bwmict CaCOj; B rpyHTI BU3HAYHUTH 32 POPMYIIOIO:

P-2272:100-K ., -0,001

p

ne A — Bumict CaCO,; y 1rpyHTI, % Ha cyxuil IpyHT; 2,272 — KoedimieHT Iie-
pepaxyrky CO, y CaCO,; 100 — xoedimienT nepepaxyHky Ha 100 T rpyHTY;
Kj;,0 — xoedinient rirpockomiunocti rpynty; 0,001 — xoediuieHt nepepaxyHky
B IPaMH; p — HaBa)KKa HOBITPSIHO CYXOTro IPYHTY, L.

Ipukaan po3paxynkiB. HaBaxka noBiTpsHO cyxoro IpyHTy 2 T. O0’eM
BuaiieHoro CO, — 25,2 mi. Temneparypa nositpst 20°C. AtmocdepHHii THCK
765 MM. K}y, = 1,03. 3rigno 3 Tabn. 17 maca 1 man CO, cranosuts 1,867 Mr.

3a ¢dopmynamu pospaxoByemo Macy BumineHoro CO, i Bmict CaCO,

y IpYyHTI

5

P =1,867-25,2=47,05 mr;

A 47,05-2,272-100-1,03-0,001 _5519%
2
OTxe, BMicT CaCO, y TociipKyBaHOMY IPYHTI CTAaHOBHTSE 5,51%.
PeakTuu. Pozun 10%-101 HCL

BusHa4yeHHs1 koepiuieHTa Hacu4eHOoCTi (He HaCU4YeHOCTi)
rpyHTiB kasnbuiemM, 3a O. H. COKO10BCbKUM

0. H. CokonoBCHKHI MiAKPECITIOBAB, 110 IPY BU3HAYEHHI CKJIaTy Ta CIiB-
BiJTHOIICHh OOMIHHHMX KaTiOHIB OCOOJIMBOTO 3HaueHHsS HaOyBa€ BU3HAUCHHS
MipH (Koe(blmeﬂTa) HACHUYEHOCTI a00 HEe HACUYCHOCTI IPYHTY KaJbIlieM, 00
BITACTUBOCTI TPYHTY 9acTo 3ajiexarb BiJl CTYIICHSI HACHUCHOCTI IPYHTY came
10OHOM KaJIbIIilo0.
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Hpunnun meroxy. KoedimieHT HacHUeHOCTI BU3HAYAIOTh MTOPIBHSIHHSIM
BEIMYMH noruHaHHA ioHiB Ca*, NH;* 3 po34nniB ix konoinis. KinbkicHe
MOTTIMHAHHS BPAaXOBYETHCS 0 3MiHI KOHIEHTpAaLild BUXiIHOTO Ta PIBHOBAXK-
HOTO PO3YHHIB JJIsl KOKHOTO 3 10HIB. OCKUTBKH B Oy/Ib-SIKOMY I'PYHTI B [IEBHIH
KIJIBKOCTI yTPUMY€ThCs mormuHeHnit Ca2t, To 10ro TOMOIHHAHHS 3 PO3UHHY
CaCl, BimOyBaTuMeThCs IPOMOPLIHHO PiBHIO HE HACHUCHOCTI IAHOTO IPYHTY
KanbLieM. [l Toro, mo0 Big aOCONMIOTHUX 3HAYEeHb AonoruHaHds Ca2t me-
PCUTH 10 OIIHKHM PiBHS HACHYEHOCTI IPYHTY KaJbIieM, TpeOa MaTH KiNbKiCHY
XapaKTePUCTUKY 3aTalbHIX MOMKIJIMBOCTCH NMONITMHAHHS 10HIB JaHUM IPyH-
ToM. 3 1i€i METOIO HaliKparle 3apekoMeH ryBaB cede ion NH,*.

3a BOupanasm NH,* MO)XHA MaTH ysIBy PO 3arajbHy MOXJIMBICTH BOM-
paHHS 10HIB JIaHUM TPYHTOM, @ HasBHICTh J00pE OIpambOBaHUX 1 HECKIAJI-
HUX METOZIB HOro BU3HAYEHHS POOUTH 3pyUYHHUM BUKOPHCTAHHS I[LOTO 10HA
B JaHOMY BHU3HAuU€HHI 3 MPAKTUYHOI TOUKH 30DYy.

Xin BusHavyenHsi. HaBaxky rpyHTty 25 T, B3STY K cepenHio po0y, mpo-
CiBalOTh Kpi3b CHUTO 3 OTBOpaMH | MM 1 MEpPEeHOCATh B KOHIYHY KoJOy Ha
200—250 wma, mpomatore 50 mu 0,1 H po3unny NH,CI i 300BTYIOTH npoTs-
TOM IT’SITW XBHJIMH. [1icTis BIICTOIOBAHHS ITPO30PY pumHy (bITBTPYIOTH KPi3b
CKmaggacTuil Ginerp. Y q)lnLTpaTl BU3HAJaIOTh BMicT NH,* — Takumu me-
TOJIAMH: &) Ta30BOJIFOMETPUYHUM i3 3acTocyBaHHsIM NaBrO, 0) 00’eMHHM 13
3aCTOCYBaHHSM BOJHOTO PO3UMHY (hopMaliberijy abo BiZIrOHKOO Ha arapari
K’enppans.

Hait0inpm npocTuM BUSBUBCS 00’ €MHHUE METOI, SIKUIT 0a3y€eThCs Ha Biac-
TUBOCTI (opmanberiny 38’si3yBarn NH,* B HeliTpanbHOMy posuuHi. [Ipu
IIbOMY YTBOPIOETHCSI €KBIBaJICHTHA KUTBKICTh KUCIOTH. Peakiis ize 3a piB-
HSHHSIM:

4NH,CI + 6HCOH — (CH.),N, + 4HCI + 6H,0.

Kucnora, mo npu isoMy yTBOpHIIACS, BIITUTPOBY€ETHCS JIyroM. OCKITBKH
KOKHUH MiTiekBiBasieHT NH,* BiinoBizae 1 Mr-ekB yTBOpEeHOi KHUCIIOTH, TO
B pe3ynLTaT1 TUTPYBaHHS JIyrOM KIUJIBKICTh BH3HAYEHOI TUTPYBAHHAM KHC-
JIOTH BiJIIOBiIa€ KUTBKOCTI HE BBIOPAHOTO aMOHIIO B CHCTEMi IPYHT-PO3YHH
XJIOPUAY aMOHIIO.

Bu3HaueHHs MOIIMHAHHS 3a BiJHOLIEHHSM JIO0 Kajbllil0 BUKOHYETHCS
300BTYBaHHsM HaBaxku IpyHTY 3 0,1 H po3unnom CaCl,. ITicns 360BTYBaH-
HS, K 1 B MIONEPEIHHOMY BHIAKY, PO3YHH BUTPUMYIOThH MPOTATOM TOIUHH
JI0 IPO30POCTI, BiA(IIBTPOBYIOTH Kpi3b CKIaq4acTHii cyxuil ¢pinsTp i B 10 M
BU3HAYAIOTh KUIBKICTh HE BBIOPAHOTO KAJIBIIIO, IKHIA 3aJTUIIIHBCS.

3HAIO4YM TUTP BHXIJHOTO PO3YHMHY, BCTAHOBIIOIOTH KUIBKICTh KaJBIIiIO,
MOTTIMHEHOTO IPyHTOM (MT-eKB Ha 100 r rpyHTY). BU3HaueHHs KOHIIeHTpailii
KaNbIifo y BuxigHomy posunHi CaCl, Ta y ¢insrpaTi Halikparie BUKOHYBaTH
KOMITJIEKCOMETPHUIHO 32 IOTTIOMOTOI0 TPUIIOHY b.
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CTyniHP HaCHYEHOCTI HAHOTO IPYHTY (HOTO KOJOIMHOI YaCTHHH) Kajlb-
1ieM Bu3HavaeThes (y %) 3a popmysoro:

S=A—K 100
A

(4, K — Bennunnu BOupanss ioniB NH,* Ta Ca2*, mr-exB Ha 100 T IpyHTY).
Peakrtusu: 0,1 1 po3aun NH,CIL; 0,1 1 po3uun CaCl,.

Bu3Ha4yeHHs1 noTpebu rpyHTIB y KasbLii rpy BarHyBaHHI
1a rincyBaHHi, 3a O. M. [piH4YEHKO

0. H. CoxonoBchKU# MiAKPECIIOBAB, 10 IPH BU3HAYESHHI CKJIAy Ta CIiB-
BiJTHOIIIEHHS! OOMIHHHMX KaTiOHIB OCOOJIMBOrO 3HaueHHS HaOyBa€e yCTaHOB-
JieHHst Mipu (koedilieHTa) HacCUUeHOCTI a00 HE HACUYCHOCTI TPYHTY Kallb-
mieM (st (bopMyBaHH;I BIIACTUBOCTEH IPYHTY He Oalayske, HACKIIBKU TPYHT
HACUYCHUI caMe 10HOM KaJIbIiIO).

HacuueHicTh KallbIliEM MOXKE CITY)KUTH YHIBEpPCATbHUM TTOKA3HUKOM CTa-
HYy KOJIOITHOTO KOMIUIEKCY I'PYHTY Ta HOTO BJIACTHBOCTEW K CEepeloBHIIA
JUTS KUTTS POCITHH 1 MiKpoOiB, 11le 1o BcTaHOBIICHHST 0CHOBHHX 3aKOHOMIPHO-
CTeH TMOTTMHAIBHOI 3IaTHOCTI IPYHTY OyJI0 BUHAWAECHO MPUHOMHU paJuKallb-
HOTO TIOJNIMIIEHHS TPYHTIB 1 MiJBUIICHHS POJIOYOCTI BAITHYBAHHAM (KI/ICJ‘Ii
IPYHTH) Ta TilICyBaHHIM (ny>1<H1 rpyntH). [Torpeba B XiMIYHHX MeTiopamisx
BH3HAYAETHCS 32 HACHMYEHICTIO KOJOIAHOTO KOMIUIEKCY I'PYHTY 10HAMH Kallb-
1it0. 3a JO0MOMOroI0 ILOTO TOKAa3HHKA MOXHA OOUMCIIMTH HEOOXiJHY /103y
BarHa ado Tifcy, a TAKOXK HaJaTH MEBHOMY I'PYHTOBOMY BHJy T€HETHUYHY Ta
BUPOOHNYY XapakTepucTuky. Kinbkicts gonormmaeHoro Ca2+ € MipuiIom mo-
TpeOu rpyHTy B i0HI Ca2* 1y BHeceHHs MeniopanTiB. Meron O. M. ['piHuen-
Ka 0a3zyeThbcsl Ha OOMIKY JOMOTIMHAHHS IPYHTOM KaubIlifo 3 po3uuHis CaCl,
abo (CH;COO0),Ca i € myxe 3pydHHM ISl pPO3PaxyHKY MOTPEOH IPYHTIB
B KaJIbIIii TIpHU 1X BalTHyBaHHI Ta TilICYBaHHI.

Mpunmun meroxy. Bumiproerscs nonormuuanus rpyHTom Ca?t 3 pos-
guHiB CaCl, a6o (CH,COO0),Ca. 3a pi3HUIIEIO KITHbKOCTEH KaIBIII0 BUX1THO-
T'O PO3YHHY Ta PO3UHHY, SIKHU B3a€EMOJISIB 3 IPYHTOM, BU3HAYAIOTh KiJIbKICTh
norMHeHoro KaibLito. [lepepaxoBytoTs norpedy B Ca2* na CaCO, ans kuc-
mux nigzonuctux abo Ha CaSO, 2H,O aiist COJOHIIOBATUX TPYHTIB.

Xin Bu3HauenHs. HaBaxky IpyHTy 25 T epeHOCSTh 10 KOHIYHOI KOJIOU
MictkicTio 250 mi, nonatots S0 mut 0,2 1 po3unny CaCl, abo (CH,;CO0),Ca,
300BTYIOTh MPOTATOM 5 XB. 1 3aJIMIIAIOTH HA JOOY, IEPiOAMYHO 300BTYIOUH.
Yepes 100y BMiCT K0JI0M 3HOBY 300BTYIOTH 5 XB. 1 QUIBTPYIOTH Kpi3b 0€33011b-
HUH QinsTp. Binbupators minetkoro 10 Mt mpo3oporo (GinsTpaTy, IepeHOCATh
B MipHYy K00y Ha 100 MII i TOBOJSTH TUCTHIILOBAHOK BOJOIO JIO MTO3HAYKH.
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[Micis mepeminryBanHs BinOuparoTh 10 M 1 BU3HAUAIOTh BMICT KaJbIIifO
KOMITIEKCOMETPUIHUM METOJOM. 3a Pi3HUIICI0 KOHIICHTPAIl BHXiTHOTO Ta
JOCIIIKYBAaHOTO PO3YMHIB BCTAHOBIIIOIOTh KIJIBKICTh MONIMHEHOTO KajblIiio
(mr-exB Ha 100 T rpyHTY). Jlani mepepaxoByrOTh KUIBKICTh JTOTIOITTHHEHOTO
kanpIito Ha CaCO, st migzonuctux rpyHTiB ta Ha CaSO,. 2H,0 ans co-
JIOHIIOBaTUX 1 OOYMCIIOIOTh HOPMY MENIOpaHTy B TOHaX Ha reKkrap piui
3 ypaxyBaHHIM DIMOMHU OPHOTO LIAPY Ta LITBHOCTI IPYHTY.

Peaxtusu: 0,2 1 CaCl,; 0,2 1 (CH,COO),Ca.

Juts 3py4HOCTI OONIKY pe3ynbTaTiB JOCHTIHKEHHS CKIaay OOMIHHHX
KaTiOHIB KOPUCTYIOThCS TabM. 18.

18. Ckjiag o0OMiHHO-YBiOpaHUX KATiOHIB IPYHTY

Ne
3pa3ka

Imon-
Ha, CM

BwmicT 00MiHHUX KAaTiOHIB,
mr-exkB/100 r rpyHTy

Caz|Mg?| K+ |[Na* | H* |Cyma

Cryninb
HACHYeHOCTi
ocHOBaMHu, %

Cryninb
HACHYEHOCTI
Kaabmiem, %




BMNJINB CKJIAQY OBMIHHUX KATIOHIB
HA ®I3UKO-MEXAHIYHI BJIACTUBOCTI 'PYHTIB

lNpurotyBaHHs1 3pas3KiB rPYHTIB,
Hacu4yeHux PisHUMU KaTioHamMmu

[Tpo 3miHu (i3uKO-MeXaHIYHUX BIACTUBOCTEH MOYKHA CKITACTH YSIBJICHHS,
SIKIIIO OJTUH 1 TOW e I'PYHT IITYYHO HACHUTUTH PI3HUMHU KaTiOHAMH Ta JIOCIIi-
IUTH 3pa3Ky IPYHTY Ha CTPYKTYpPHHH CTaH (Bi3yanbHO), (GimbTpamiiiHy 31aT-
HICTb, JIUTIKICTb, 3B’SI3HICTh, PEAKINI0 IPYHTOBOTO PO3YMHY, CTaH KOJOIMIB.

Xin podoru. /{15t HACHYEHHS I'PYHTY Pi3HHUMH KaTiOHaMU BiJICisTHI CTPYK-
TypHI arperaTy IpyHTy pO3KJIaatoTh Ha Jikku 3 Gpinsrpamu. KinbkicTs 3pas-
KiB IPYHTY BH3HAYa€TbCAd KUIBKICTIO KaTiOHIB, SIKUMH Oyae HacH4yBaTHCS
JAHWUU TPYHT: 10 OHOMY 3pa3Ky I'PYHTY Ha KOKHUH KaTioH. KinbkicTh rpyH-
Ty JUI1 HACHYEHHS OKPEMHUMH KAaTiOHAMH 3aJIC)KUTh Bij mependaueHux ao-
CJIiJDKEHb 3 HACHYCHUMH 3pa3KaMu. Y 3B’S3KY 3 IIMM BHOUPAIOTh HEOOX1THUH
po3mip miok. JIifiku 3 rpyHTOM Ha (QiNBTpax BCTABISIOTH y IITATHB a00 HA
KOHI4HI Kot0u (MicTKicTro 450—1000 M) 1, IPUIIMBAIOYH 110 MaJIHYIll HEeBe-
JMKAMH TIOPITISIMU Ha KOXKHY JIKy | H pO34nHM coJelt XJI0pHIiB, HACHIYIOTh
3pasku IPyHTY Karionamu: Fe3+, Caz+, Mg2+, K+, Na*, H".

Jns 3amo0iraHHs MeXaHIYHOMY PyWHYBaHHIO CTPYKTYPHHX arperaris,
TPYHT Ha (PUTBTPI HAKPUBAIOTH (PUIBTPYBAIBHUM MANIEPOM.

3pa3ku IpyHTY HACHYYIOTh JI0 TOBHOTO BUTICHEHHS KaTioHa KaJblIlito (3a
BUHSTKOM 3pa3Ka, KUl JOHACHYYETHCS KaIbLiEM), BACHOBYIOUH PO OBHO-
Ty BUTICHEHHS KaJbLIIO 110 HOTo BifcyTHOCTI y imbrparti (mpo0da 3 masieBo-
KHCJIUM aMOHieM). Sk mpaBuii0, HACHYEHHS! IPUMTUHSIOTH, AKILO Yepe3 [PYHT
npodinsrpyBasiocs: Onmuzbko S00—700 mut pozuuny codmi. [Ticis HacudeHHs
BiJITIOBITHUMU KaTiOHAMH IPYHT Ha JIKax HEOOX1THO TPU-YOTUPH pas3H Mpo-
MUTH TUCTUIBOBAHOIO BOJIOKO, JIAFOUH BOJII IIOPa3y MOBHICTIO MPodiIbTpyBa-
THUCS KPIi3b I'PYHT, 1100 KOHIICHTpAIlisl COJIeH B HACHYCHHX 3pa3Kax cTaja HU-
JK4e TTOpoTy Koaryismii. HacndeHi pisHIMHI KaTiOHaMH 3pa3Ky MPOCYIITYIOTh
1 BUKOPHCTOBYIOTH JUTS TIONAJIBIINX JOCIIIKEHb.

JocnimkeHHs pibTpayiviHux B1acTUBOCTEN rPYHTY

s BuUBYeHHS B aboOpaTopHUX yMoBax (iIBTpaLliiHMX BIACTUBOCTEH
IPYHTY BUKOPUCTOBYIOTb 3pa3KU, HACUUEHI OKPEMUMH KaTioHamH. [lo IpyHTY
Ha JHALI 3 GIIBTPOM MPUIIMBAIOTH MO MaJHYI AUCTHILOBAHY BOAY, MiATPH-
MYIOYH B JIIHILI HaJl TPYHTOM MOCTIHHUK piBeHb BOAH. Uepe3 OMMHAaKOBI ITpo-
MDKKH 9acy 3aMipsIFOTh KUIBKICTb BOAH, SIKa MPOQiIbTpyBanacs Kpi3b 3pasKy,
a00 TiIpaxoBYIOTh KITBKICTH i1 Kparesb B KOKHHUI HACTYITHHUH Bipi30K dacy.
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B 060x BumaaKxax 3pyqHO KOPHCTYBATUCS TiICKOBUM TOAWHHAKOM. 3pOOHBIIIH
20—30 omHO0-a00 JBOXBWIIMHHHX IT1IPAXyHKIB BOJIH, KA MPOQITpeBaIacs
Kpi3b IPYHT, OyayroTh Tpadiky 3MiHM IMBUAKOCTI (QijgbTpallii 3a yacoMm (Ha-
HOCSTH Ha Tpadiku KpuBi PUIBTpaIlii, 0fepIkKaHi Ui KOXHOTO 3pa3Kka IPyHTY,
HACUYEHOTO OKPEMHMH KaTiOHaMH): B MEBHOMY MacmTabi Ha OCi OpAWHAT
BIJIKJIAJAI0Th KUTBKICTh BOAH, siKa MPO(IibTpyBasacs uepe3 3pa3oK IPYHTY
3a KOXKHY HACTYIHY OJMHUIIIO Yacy, Ha OCi aOCIIMC — IHTEPBAJIM BiJIMOBIIHI
KO)KHOMY HaCTYITHOMY BiIpaxyHKY; CIIOJIy4arOuH JUI KOYKHOTO 3pa3Ka TOYKH
NepecideHHs JIiHii, OIepKYIOTh XapaKTepHi KpuBi (inbTparnii, siki HAOYHO
LTIOCTPYIOTH 3MiHY (DiIBTpamiifHOT 3MaTHOCTI IPYHTY B 3aJIC)KHOCTI BiJ HACH-
YEeHHS HOTO MIEBHUM KaTiOHOM.
Bukonasmm po6oTy Ta moOymyBaBIy rpadik 3MiHH IIBUIKOCTI (QinbTpa-
1T B Yaci JJis 3pa3KiB IPYHTY, HACHYEHOTO OKPEMHUMH KaTiOHaMH, CIIijl 3pO-
OWUTH BUCHOBKH. J[JIs1 IbOTO pEKOMEHTyEMO JaTH BiIIIOBI i HA TaKi IIUTaHHS.
1. Slka mouyarkoBa MIBUAKICTH QLIBTpaIii y BCiX 3pa3KkiB?
2. SIk 3MiHIOBaJIacs MBUAKICTH (DITBTPAILi] 3 4aCOM B 3pa3Kax, HACHYCHUX
OIIHO-, JIBO- Ta TPUBAJICHTHUMU KaTiOHAMH?

3. Yomy B 3pa3kax, HACHUEHHMX HATpieM i KajieM, QimprpauiiiHa 3mar-
HICTh 3 4aCcOM 3aryXae?

4. Sk mpoxomuna (inbTpalis BOAM Kpi3b IPYHT, HACHYEHHH BOIHEM,
MarHiem?

5. IlopiBHsiiTe Te, 0 BU CIIOCTEpiraiy B Ta00OPaTOPHNX YMOBAX, 3 aHAJIO-
TYHAMH SBUIAME Y BiIOBIAHHX IPYHTaX B MPHPOIHUX OOCTaBHHAX.

Bu3HadeHHs nIMTOMOI INMKOCTI FPYHTY

3pa3ku TpyHTY, HACHYEHOTO Pi3HHU-
MH KaTiOHaMH, MO)KHAa BHKOPHUCTATH
1 7 BHU3HAUEHHsI BIUIMBY PI3HHX
KaTiOHIB Ha JIUMKICTh IPYyHTY. i1 11boro
BUKOPUCTOBYIOTh TMPHJIA[ KOHCTPYKIIi
M. 1. Jlakrionosa (IIIII—T1) (puc. 3).

Puc. 3. lIpuaan Jlakrionosa (IITII'-1)
AJ151 BU3HAYEHHs JIMIIKOCTi IPYHTY:
1 — nuHamoMmerp; 2 — CTIHKH;

3 — I'BUHTOBUI CTPUDKEHD; 4 — IPYKU-
Ha JMHAMOMETPa; 5 — MeTajleBa JdyKKa;
6 — KpIOK; 7 — OCHOBa IpUJIaay;

8 — masu Ams KpimieHHs GOpMOUKY;
9 — MeTajeBa IIacTUHKA;

10 — 4amka GopMOUKH
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Xin podotu. YacTiHy TPyHTY KOXXKHOTO 3 HACHYEHHX 3pa3KiB pO3THpa-
10Th Y GappopoBiii CTYIII 1 3aMIlIyIOTh 3 BOJOIO JI0 TiCTOMOAIOHOTO CTaHYy.
[IpuroroBany rpyHTOBY HacTy BMa3yloTh B HHIIHAp. Jlo OuIiHIpa 3 HacToo
IIUTBHO TPHKIAIAI0Th MiABINIEHUH TUCK (HOTO BIiHI MOBHHHI TOBHICTIO
CHiBIAJaTy 3 BIHISIMU HOUjIiHApa). Jlani, mpoBepTaodn MaxOBUYOK IpHIIa-
Iy, BiIpMBAIOTh JWCK BiJl MMOBEPXHI IPYHTY B IuiiHApi. [Toka3sHuKH 1mIKamu
€ MIpOI0 JIMMKOCTI. J[jisl BU3HAYEHHSI MUTOMOT JIMIKOCTI IPYHTY HEOOXiIHO
BEJIMYMHY JIUTIKOCTI (T) PO3AUTUTH Ha III0MLy [uutinapa (cm2). Pesynbraty Bu-
3HAYEHHSI JIUITKOCTI MO0 KOYKHOMY 3pa3Ky Ta BUCHOBKH 3alIHCYIOTh B POOOUMIA
30IIHNT, SIK 1 IPY BU3HAUCHHI (DiNbTpaniitHoi 3paTHOCTI IpyHTY. OG0B’ I3KOBOIO
YMOBOIO OfICPKAHHsI TTOPIBHSUIBHAX PE3YJBTATiB B PI3HUX 3pa3Kax € OIHa-
KOBa KOHCHCTEHIIiS TPYHTY TIPH 3aMillyBaHHI 3 BOHOIO, III0 KOHTPOIIOETHCS
KoHycoM Bacuibena.

BusHayeHHs1 3B’I3HOCTI FPYHTY y CyXOMY CTaHi

[lin 3B’SA3HICTIO TPYHTY PO3YyMi-
I0Th HOTO 31aTHICTh MPOTUCTOSATH CH-
JIi, sIKa HaMara€eThCst po3’€HATH HOTO
YAaCTUHKH. 3B’SI3HICTH IPYHTY B I€B-
Hif Mipi MOXe CIYyKHUTH BiIOHTTSIM
Horo MIITHOCTI (ONIOPY PO3/IaBIFOBaH-
HS), 3 AKOIO YaCTUHKHU IPYHTY YTpPHU-
MYIOTBCSI O/THa O1JIs OTHO.

3B’S3HICTH TPYHTY Ma€ BeJIMKe
CLIbCHKOTOCIIOIAPChKE 3HAYEHHA, 00
BiJT HET 3aJIe)KHUTh CTYIIHb CKJIATHOCTI
00poOITKY TPYHTY, @ TAKOX OIMip KO-
PEHSIM POCIIHH.

3B’SA3HICTB IPYHTY, AK 1 HOTO JNT-
KICTb, 3/IaTHICTb /10 HAOyXaHHs, 3ajie-
JKHUTB BiJ] TPAHYJIOMETPHYHOTO CKIITy
Puc. 4. Ipunax Jakrionosa (IINI-2)  (TilaHi IpyHTH, MEHII 3B’sA3aHi, HiXK

AJIs1 BU3HAYEHHS [JIMHUCTI), BIJ CTPYKTYPHOCTI, BOJIO-

3B’SI3HOCTI IPYHTY TOCTi, a TIPH OTHAKOBHX T'PaHyJIOMET-

PUYHOMY CKJIaJi 1 CTPYKTYpi — Bij

XapakTepy MOITMHEHHUX KaTioHiB. B 11bOMy MOXKHA BIIEBHUTHCS HA JOCTIAI 13
3pa3kaMH TOTO X IPYHTY, AKUi OyB HAaCMYEHUH PI3HUMH KaTiOHAMH.

Xin poOotru. 1. YacTuHy KOXKHOTO HACHYEHOTO 3pa3ka pPO3THPAIOTHh
y CTyHIi i 3aMilIylOoTh y 4amili 0 TicromoaiOHoro crany. BuxopucroBy-
I04H CreiajgbHy (OpMY, BUTOTOBISIIOTH 3 BOJOIOTO IPYHTY KyOUKH PO3Mi-
poM 2x2x2 cM (10 Tpu KyOHKH 3 KOXKHOTO 3pa3Ka IPyHTY) 1 MPOCYIIYIOTh Ha
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MOBITPi JI0 MOBITPSIHOCYXOTO cTany. 2. [IpocyiieHi KyOHMKH pPO3YaBIOIOTH
npuiagom [III-2 1 micast X pydHYBaHHS BIAMIYarOTh MO KA MOKa3HUK
3B’SI3HOCTI (Kr/CcM2).

Pe3ynbratn BUBYEHHS BIUIMBY OOMIHHHMX KaTiOHIB Ha (pi3uKo-mMexaHiuHi
BJIACTHBOCTI IPYHTIB 3aKCYIOTh B Ta0I. 19.

19. Bnius oOMiHHMX KaTiOHIB Ha (pi3uKO-MexaHIYHi BJACTHBOCTI IPYHTIB

Kario-
HHU

I'padix
dinsTpanii

3abapBiieHHsI
i mpo3opicTh
dinsTpary

Cran
KOJIOIIiB

pHm)/lHuﬁ

JInnkicTh

TpYyHTY,
r/cm?

3B’A3HICTH

TPYyHTY,
Kr/cm2?

Fe3+

Caz+

Mg2+

K+

Na+*

H+




DISUKA T'PYHTY

FPAHYJIOMETPUYHUW CKJIAL I'PYHTIB | MOPIA

BinburicTs rpyHTIB (hOpMy€EThCS Ha PO3CHMITIACTUX BIIKIA/IAX, SIKi € TIPO-
MIEPETBOPEHHST Ta TeEpeBia-
c000I0 CyMilll MiHEpaJIbHUX
YaCTOK PI3HOI BEJIMYMHH, SIKI HA3WMBAIOTHCA MEXAHIYHUMH ejJeMeHTAMM.
IcHy1OTB Jekinbka KaacuikaiifHUX cxeM, 3a SIKUMH IPYIyIOTh OKpeMi Jac-
THHKH TpyHTY. lllnpoke mommpeHHs oaepxajia Kiacupikariss MeXaHIIHIX

JIyKTaMH BUBITPIOBaHHS, TOOTO pPyHHYBaHHS,
KJIA/IB IMOYATKOBUX HIUIBHUX TOPIJI, 1 SABISIOThH

eneMenTiB 32 H. A. Kaunnchkum (Tadm. 20).

YacTouku po3mipoM TOHaJ | MM Ha3HWBalOTh CKEJETOM IPYHTY, a JIO
1 MM — apioHo3emom. OcTaHHIH, Yy CBOIO Yepry, MOAUISIIOTh Ha Qi3uuHUN
nicok i pismuny rmny. Jlo ¢izuunoco nicky BITHOCITH CyMy BCiX YaCTOYOK
MM — JI0 i3uyHOI 2nunu.

po3mipom 1—0,01 MM, a wactouku mente 0,01

20. Kunacudikaunisi MexaHiYHUX eJieMeHTIB

MexaHiuHi eJileMeHTH

Po3mip yacrok, MM

Kaminus >3
I'pasiit 3—1
[Ticok: kpymHMiA 1,0—0,5
cepenHin 0,5—0,25
JpiOHUN 0,25—0,05
[Mun:  xpymHUi 0,05—0,01
cepeaHin 0,01—0,05
JIpiOHUN 0,05—0,01
My (rymyc + mmHa): <0,001
rpyouii 0,001—0,0005
TOHKHH 0,0005—0,0001
Komoinu <0,0001

Oxpemi ¢ppakiiii MexaHIYHUX eIEMEHTIB MO-Pi3HOMY BIUIMBAIOTH Ha BJIAC-
THUBOCTI I'pyHTY. Lle MOsICHIOEThCS TX HEOAHAKOBUM MiHEPAIOTIYHUM 1 XiMid-
HUM CKJIQJIOM Ta PI3HUMHU BOAHO-(DI3MYHUMH i (i3UKO-XIMIYHUMH BIIACTH-

BOCTSMH.

Kaminns (>3 MM) CKIIaaeThcs MEPEBAKHO 3 YIAMKIB TiPCHKHUX TOPII.
y IPYHTI MOTIpIIy€e HOro ar-
IPyHTax YCKJIAIHIOE iX 00-
POOITOK, BUKOPHCTAHHS CiTbCHKOTOCIOAAPCHKUX MAIINH 1 3HAPSAb, 3aBaXKa€e

[TpucyTHICT 3HAYHOI KITBKOCTI TAKUX YaCTOK
POHOMIYHI BJIIACTHBOCTI. HasBHICTh KaMiHHS Y

MOSIBI CXOJIiB, PO3BUTKY Ta POCTY POCIJIUH TOLIO.
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Ha crmaboxam’sTHUCTHX I'pyHTaX MPUCKOPIOETHCS 3HOIMIEHHS poOOUoi ITo-
BEpXHI 3HapsIb 00po0iTKy. CepenHbo- 1 AyXKe KaM’ sTHUCTI IPYHTH MOTpedy-
I0Th CHEIaIbHUX METIOPAaTUBHUX 3aXO/IiB.

I'pasiii (3—1 MM) ckiTagaeTbes MEPEeBaKHO 3 YIAMKIB IEPBHHHUX MiHeE-
pamiB. HasiBHICTh HOTO y IpyHTax He IMEPENIKo/Kae 0O0poOiTKy, ajie HaIae
iM HECHpPUATIUBUX BIACTUBOCTEH — MPOBAJIbHOT BOJOIMPOHUKHOCTI, IyXkKe
HHU3bKOI BOIOIAHIMAIBLHOI 30aTHOCTI Ta BOJIOTOEMKOCTI.

Mimana ¢paxuia (1—0,05 mM) ckinageHa 3 ylIaMKiB NEPBUHHUX MiHe-
pautiB, i TIep1i 3a Bce KBapily Ta NoiIboBUX mmatis. s miel ppakmii xapakrep-
Ha BHCOKA BOJIONPOHUKHICTh, BOHA HE HAOpsKae, HE IJIACTUYHA, HE Ha/IiJICHa
BOMPHOIO 37aTHICTIO Ta edekToM Koaryssnii. Ha BiqMiHy Bix rpaBifo miniana
(dpakiiis Mae BUIYy BOJOTOMICTKICTh, HAJIIJICHA MaJIOI0 BUCOTOIO Ta BEIIMKOIO
MIBUJIKICTIO KaITIJISIPHOTO MITHATTS BOIU. TOMY TMPHUPOIHI MiCKH, 0COOINBO
JIPiOHO3EPHHUCTI 3 BOJIOTOEMHICTIO TIoHA 10%, pUAaTHI ISl BUPOIIYBaHHSI
CLITBCHKOTOCTIONAPCHKHX KYJIBTYP.

CI)paKum KPYHHOT0 MUy (0 05—0,01 mm™m) 3a M1Hepan0r111HHM CKJIa-
JIOM MaJIo Blle13H$I€TbC$I BiJl milaHoi, ToMy i mpuTamMaHHi JesKi BIacTH-
BOCTI mickiB. BoHa He miacTuyHa, cnabo HaOpsKae, CXWiIbHA 10 3arliu-
BaHHSI, MA€ HEBUCOKY BOJIOTOEMHICTbh, aji¢ MOPIBHSIHO BUCOKY PYXOMICTh
KamiIsIpHOT BOAH.

®paxkuis cepennboro muiy (0,01—0,005 MM) MiCTHTB MIIBUILIEHY KiJTb-
KICTh CITFOJIH, SIKa HaJla€ il BUCOKOT IUTACTHYHOCTI Ta 3B’ s13HOCTI. BoHa 100pe
YTPUMYE BOJIOTY, alie Ma€ HEBEITUKY BOJAOTIPOHUKHICTD, HE 371aTHA JI0 KOJIOi -
HUX SIBUTI (KOATyJSMii Ta MenTH3aii), He 6epe yJ9acTi B yTBOPEHHI CTPYKTY-
PH TPYHTY, HE BXOIUTH JIO CKJIajy BOMPHOro KomIuiekcy. [pyHTH, 30arayeni
Ha (PaKIlI0 KPYITHOTO Ta CEPEIHBOTO THITY, CXIIBHI 10 3aIUTHBAHHS, Y-
HEHHSI, YTBOPEHHS KipKH Ta ILTyKHOT IMiI0MBH. X BOIONPOHUKHICT HepiKko
OyBae He3aI0BUIbHOI. CTPYKTYypa TaKHX I'PYHTIB HEIOCTATHBO BOAOTPHBKA.
BoHa 5erko po3noponryeTbest mpu 00pooiTKYy.

®paxkuis apionoro nmuiay (0,005—0,001 MM) ckiagaeTbes 3 BTOPUHHUX
1 HAWTOHIIMX YJIaMKiB MEPBUHHUX MiHEpaJiB. XapaKTepu3yeThCs BiTHOCHO
BHCOKOIO JTUCIIEPCHICTIO, TOMY BOJIOJII€ PSIIOM BIACTUBOCTEH, SKi HE MPOSB-
TSOThCS Y OUTBIN KpYTHUX (ppakmisix. Y Hill YiTKO BUSBISIETHCS 3AAaTHICTD JI0
KOAryJsIii Ta CTPYKTYpoyTBopeHHs. Dpakmis HamijIeHa BOMPHOIO 3aTHICTIO
1 MICTHTB TiBHUIICHY KiJIBKICTh TYyMYyCOBUX pedoBHH. [IpoTe, mpu 3HaIHOMY
BMICTi y TpyHTax y BUIFHOMY CTaHi, HaJa€ IM HECIPUSITINBUX arpOHOMIYHHX
BiacTuBocTed. Taki TPyHTH MalOTh HU3BKY BOAOIPOHHKHICTH, BHCOKE, ajie
NOBLTBHE, KaIllUIPHE MIAHATTS, 3HAYHAN BMICT HEOCTYITHOI BOJIOTH, BHCOKY
3/IaTHICTH /10 HAOpSKAaHHS y BOJOTOMY CTaHi Ta JO 3CiJaHHs, YIIUTbHEHHS
1 TPIIIMHYBATOCTI y cyXoMy. MICTUTh XIMIYHO 3B’sI3aHY BOJLY.

®paxunis myay (<0,001 MM) ckiaieHa IEpPeBaXKHO 3 BUCOKOUCTIEPCHUX
BTOPUHHUX MiHEpaiB, a 3 IEPBUHHUX Yy Hii 3yCTpi4alOThCs KBapll, OPTOKJIa3,
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MYCKOBIT. XapaKTepH3y€EThCsl BHCOKOK BOMPHOIO 37aTHICTIO; MICTUTh Oararo
OpraHiYHAX PEUOBHH Ta €IEMEHTIB 30JIGHOTO i a30THOTO YKHUBJICHHS POCIIUH;
BOJIOJIIE€ 3/IATHICTIO JIO arperarii; XapakTepH3y€eThCsl HU3EKOI BOIOIPOHUK-
HICTIO Ta cnabKOI0 BOJOBIIAYEI0; Ma€ BEJIHMKY 3[aTHICTh J0 HaOpsKaH-
HS 1 Jy’)Ke BUpaK€HY CXWJIBHICTH JI0 Koaryisii. KonmoinHiii yactuHi maHoi
(bpakiii HaIeKUTH 0COOIMBO BaXKIIMBA POJIb Y CTPYKTYpPOyTBOpeHHI. B koa-
TyJIbOBAaHOMY CTaHI BOHA 3a0e3meuye rpyHTaM J00py CTPYKTYpHICTb, BOAO-
MIPOHMKHICTB, aepallilo, Mally 3[aTHICTh JJO IPWIHIIAHHA, 8 Y AUCTIEPrOBaHO-
My — HeCHpHUsTINBI (hi3ndHi, (Hi3UKO-MEXaHI4YHI 1 BOAHI BIaCTHBOCTI.

Bu3aHayeHHs1 rpaHy/1oMEeTPUYHOIro ckaaay royHTy
meToaom ninetkn y moanoikauii H. A. Kad4nHcbkoro
(MBB 31-497058-010-2003)

Teepna q)a:;a IPYHTY CKJIAJIA€ThCS 3 MiHepaJbHUX 1 OpFaHi'-IHI/IX YacTOK
pi3HUX pO3M1p1B i p13H0r0 XiMiYHOTO CcKiafgy. Y rpyHTl MeXaHIuHi eleMEeHTH
TePEBAKHO 3’ €HaH1 y arperart, B MCXKax SKHX € HaI/Ip13HOMaHlTH11H1 OpraHo-
MiHepaJibHi YacTKH. Bij CIIiBBIAHOIICHHS MEXaHIYHUX €JIEMEHTIB Ta iX B3ae-
MoZii 3 HABKOJIMIIHIM CEPETOBHUINEM 3ajeKaTh (Pi3WTHI BIACTUBOCTI IPYHTIB
(TeruIonpOBIIHICTh, BOAOIPOHUKHICTH TO1IO). LI ppakiii oOyMOBIIOIOTH Ta-
KOX BOMPHY 3aTHICTB IPYHTY, MICTATH Pi3HY KUTBbKICTh IIOXUBHUX PEIOBHH
1 3/11MCHIOIOTH BEJIMKHIA BIUIMB Ha OITip IPYHTY ITiJT 9ac 0OpOOITKY.

I'panyI0oMeTPHYHUM CKJIAZOM IPYHTY Ha3UBA€THCS IIPOLIEHTHE CITiBBilI-
HOIIICHHST OKPEMHX MEXaHIYHUX (paKiin (micKy, My, MyJy).

IcHye Gararo MeTOMiB BH3HAUCHHS TPaHYJIOMETPUYHOTrO cKiany. OmHuM
3 HaI/Il'IO].L[I/IpCHIIHI/IX € METOJ MINeTKH, SKUM TIPYHTYETECSA HA BPaXyBaH-
Hi HIBUJIKOCTI OCIaHHS YacTOK PIi3HOTO PO3Mipy B pPiIKOMY cepe):[()Bmul
Ta BigOOpi mpol i3 cycneHsii 3 NIMOUHY, SiIKa BU3HAYAETHCS Y 3aJICKHOCTI
BiJl pO3Mipy Ta IIIJIBHOCTI 4acTOK TBepHaoi a3y mpu MeBHiM TemmepaTypi
(muB. Tabm. 23).

[IBuaKicTh TaaiHHA MEXaHIYHUX eJeMeHTIB () M/c) OO4YHMCIIOITh 3a
dhopmymnoro Crokca:

V=2/9gr2M,

Je 7 — pajiyc Majardoi 4acTKH, M;

d, — UIJIBHICTH 1a1al0401 YaCTKH, /M3,

d, TycTUHA PiMHH, B AKil MPOBOAATH aHAINI3, Ke/M3;

g — TIPUCKOPEHHSI CHJIM TSOKIHHS TIPH BUTbHOMY MafinHi Tina (9,81 m/c?);

1 — B’S3KICTb PIIUHU, KI/M-C.

IIpu po3paxyHkax NMpHUiMalOTh TaKi BEJIMYMHH HIUTLHOCTI Ta B’SI3KOCTI
Boau 3a Jlantonbaom-bepiureitnom (Tadn. 21).
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21. T'yeruHa Ta B’SI3KicTh BOAH B 3aJIe5KHOCTI Bil TeMmepaTypu

Temnepatypa, °C linbHicTs BOAM, I/MM B’askicts Boau, em-1T" C-1
10,0 0,999727 0,01301
15,0 0,998713 0,01038
17,5 0,998526 0,01006
20,0 0,998230 0,01002
22,5 0,997682 0,009504
25,0 0,997071 0,008948
27,5 0,996400 0,008473
30,0 0,995673 0,007998

Bemmunny mineHOCTI TBepoi (ha3u BU3HAYAIOTH OE3MOCepeTHO a00 KO-
PHCTYIOTHCS BIJOMUMH TAONMIHIMH TaHUMH (Tadm. 22).

22. HlinbHicTb TBepaoi ¢a3u rpyHTy pi3HUX THMIB, KI/M3

& E . =
o= I =
= | = 2a .8 -
S |Eg| sZ|E2|Eg|8.] E|DE E
€ |zz| SF |AE|d=|5E 2|82 E
S B2 fE|RE(SE|E| &g ©
= |5 g8 |7 £ =g
= E a g
ol =
020 {260 | 2,60 | 240|255 260265260 | 000
20—40 | 2,65 | 2,65 | 2,50 | 2,60 | 2,65 (2,70( 2,65 | PTAUEHIEE A2 LT
40—100{ 2,65 | 2,70 | 2,65 | 2,65 |2,70 |2,70| 2,65 | IPYHTY.Y )
100 |2.65| 270 | 270 | 270 | 275 |2.75| 2.80 | PopMytoTECA conomuti

Xin BusHaveHHs1. [y aHamizy BiIOMparOTh CepeHIO MPOOY MOBITPSIHO
cyxoro 3paska Macoro 100—150 r. [pyHT HOCTYIIOBO YaCTUHAMH PO3TUPAIOTh
y CTYIILI TOBKa4eM 3 T'YMOBHM HAKOHEYHUKOM, ITOTIM MPOCIIOIOTH KPi3b CHTO
3 orBOopamu | MM. YacTHHKHU TPYHTY, SIKi JIMIIMIINCS HA CUTI 1 HE MiIAI0ThCS
PO3TUPAHHIO, 3BXKYIOTh. 3 IPOCISHOIO IPYHTY BiAOMPAIOTh HABAKKY MACOI0
10—15 r p1 BU3HAYEHHS TIFPOCKOMIYHOCTI (U151 IOAAIBLIOTO MEPEPaxyHKy
pe3yNIbTaTiB aHaNi3y Ha a0COJNIIOTHO CYXHH IPYyHT) Ta BTpAT MiJ] Yac IPOMH-
BaHHs. [l JIETKUX IPYHTIB PEKOMEHIYEThCS 30UTBIIMTH HaBaxKy 10 20 T.

Sk mpaBwio, AT BU3HAUCHHS I'PaHYJIOMETPHYHOIO CKIaxy IPyHTy Oe-
pyTs HaBaxkKy Omm3pko 10 T i 10% posumnom HCI sixicHo BH3HaUaroTh
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HPHUCYTHICTh KapOoHaTiB. Skuo Buains0TECA Oynpoouku CO, To IPyHT Kap-
OonarHuit. KapOoHaTH pyHHYIOTh, 3MOUYHOUYH HABAKKH IPYHTY Y (apdopoBiit
yami 0,2 1 HCl, noku ve npunuantbes Buainenus CO,. [Ipu BincyTHOCTI
kapOoHariB abo Bijpasy micis iX pyHHYBaHHS IPYHT MEPEHOCSTh y XIMIUHY
ckIstHKy MicTkicTio 100 M, manmumu nopiisimu (10—15 mut) noparots pos-
yuH 0,05 1 HCI, nepemimyroTh CKISHOIO MAJIWYKOO 1 MICIS BiICTOIOBAaHHS
00epeXHO MO MaNYILll 37MBalOTh OCBITJIEHY PiAMHY Ha JIHKY 3 MarnepoBUM
(hiapTpOM, JOKK y i pianHi He OyIyTh BU3HAUATUCS 10HU KanbLito. s ix
BUSIBJICHHS 30MpaloTh Y Mpo0ipKy 2—3 M (idgsTpary, HeWTpami3yoTs HOTo
10%-aum pozumaom NH,OH (mo sicHoro 3amaxy), MiJIKHCIIOIOTH JIBOMa-
TpboMa KparsiMu 10%-HOTo po3YMHY OITOBOT KUCIIOTH, JOJAIOTH JCKiJIbKa
Kpariesb PO3HHHY IIABICBOKHCIIOTO aMMOHIO ((NH4)2C 0, mmrplBa}OTL ()
KUTIHHS. BI,I[CYTHICTL y np061pu1 0iy0r0 OCamy MICI 3aKUIIAHHS CBIITYNTH
1po MOBHOTY BUTICHCHHS KaJbIIiIO 3 TPYHTY.

IIpu BUTICHEHHI OOMIHHHUX KaTiOHIB BiI0yBa€eThCs peakLis 3a Takolo (op-
MYJIOIO: o

[H(BI( 5‘] Mg* + HCl — [[RBK 5‘] S5H™ +CaCl, + MgCl,,
Ht

[Ticyist HaCHYEHHS IPYHTY 10HOM BOJIHIO, OTO BiJIMHBAIOTH BiJl HAJTUIIIKY
HCI y Tiii e CKISHIN TUCTHIBOBAHOK BOJOK METOIOM jAekaHTarii. [Tpo-
MHUBAKOTh IPYHT JOTH, TIOKH Y (IIBTPaTI HE 3aIMIIUTHCS 10HIB XJI0py (Ipoda
PO3YMHOM a30THOKHMCIIOTO cpibiia 3 MiAKUCIEHHSIM JIBOMA-TphoMa KparuisiMu
10%-Horo po3uuHy a30THOI KHCIOTH). SKIo (inbTpaT mokagamyTHi€e (10
CBIYUTH MPO PYXOMICTh KOJOIAiB), BiIMUBaHHA BiJ XJOPY MNPHUIHUHSIOTH.
[TotiM BOZIOFO 3 MPOMUBAJIKK 3MUBAIOTh 3 (PUIBTPY I'PYHT KPi3b JIHKY y KOHIU-
Hy KonOy mictkicTio 750 M (puc. 5a). CKISIHOIO TAJIMYKO0 3HIMAIOTH 3 (Pisib-
TPY YaCTHUHKH, IO MPHIUILTH, 3BOJIOKYIOTh HOTO BOIOKO Ta JBivi abo Tpuyi
BI/DKUMAIOTh y K0JIOy. 3aJIMBAtOTh JUCTHIILOBAHY BOMY JI0 TPETHHHU 00’ €My
i nomatoth 4—35 ma 1 H pozunny NH,OH, 1100 3B’s3aTH yBiOpaHUii BOJICHb.
OnepkaHy CyCIICH31I0 KU ATATH MPOTSATOM OJHI€T TOANHHM, 3aKPUBIIH KOJIOY
MIPOOKOO 31 3BBOPOTHUM XOJIOJHILHUKOM (pHC. 56).

ITix gac xum’ ITIHAS TPYHTOBI arperaru MexaHiqHO pyHHyIoThCs. CycrieH-
3110 OXOJIOKYIOTH 1 Kpi3h CUTO 3 oTBopamu 0,25 MM TepenuBaroTh y JITPO-
BUW nUIIHAP. YaCTHUHKY, SKi MPUIKMILIA 10 JTHA Ta CTIHOK KOJIOW, 3MHBAIOTh
MaJIMMH TIOPIISIME BOAM 3 MPOMUBAIKH (puc. 5¢). Yactuaku >0,25 MM Ha
CHUTI TaKOXX PETENIbHO MPOMHUBAIOTH BOMO00. I1OTIM y HMIIHAP AONMBAIOTH
BoAy A0 no3Haukd 1000 mi. YacTHHKH, SKI 3adUIIUIKCS Ha CUTI ((ppakuii
po3mipom Bif 1,0 10 0,25 MM), 3MUBAIOTh MPOMHUBAIIKOIO Y YAIIIKY, HAJJTHIIOK
BOJM 3 Hel 00epEeKHO 3JIMBAIOTh, & YAIIKy CTaBJIATh Ha MilaHy OaHio JUIs
BUTIAPIOBAHHSI BOJTH.
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Puc. 5. IlinroToBka rpyHTy /10 aHAJi3Y
HA BU3HAYeHHsSI I'PAHYJIOMEeTPHYHOIO CKJIALY:
a — TIEPEHECEHHs! IIPOMUTOT KACIIOTOIO Ta BOJOIO MIPOOH B KOJIOY JJIsl KUTI SITIHHS,
6 — KUIATIHHS 13 3BOPOTHUM XOJIOAMIBHUKOM;
6 — IEPEeHeCeHHs B LUIIHIP A1 GpakuioHyBaHHA Kpi3b cuto 0,25 MM

3 muIiHApa MINETKOK IMOCHIJOBHO BiaOupaioTh mpobu. [HTepBamu Ta

DIMOMHM B3SITTS P00 BKazaHi y Tabmn. 23. [lepen B3ATTAM NpoOU CyCTeH3ir0
300BTYIOTh MIIIIAJIKOIO MIPOTATOM | XB.; 4ac, HEOOXiTHHI JUTS B3ATTS 4EProBOi
poOu, BiIPaxoBYIOTh 3 MOMEHTY 3aKiHUEHHs 300BTYBaHHS.

23. InTepBaiu B3ATTHA NMpod cycmeH3iil B 3aJieskHOCTI Big TeMmepaTypu

i misibHOCTI TBepaOi azu rpyHTy

Hiamerp | WinbHicTs | [Muouna InrepBann B3ATTs npo6 cycmensii
YACTHHOK, TBepaoil B3ATTH Y 3aJ1€2KHOCTI BII TeMIiepaTtypu

MM (dazu rpynry| npod, cm 15 200 250
0,05 2,40 25 149 132> 117”7
0,01 2,40 10 24°51” 21°59” 19°33”
0,005 2,40 10 1139°27” 1127°54” 11813~
0,001 2,40 7 29100007 251r28°20”] 20r23’11”
0,05 2,45 25 144 127 1137
0,01 2,45 10 24°00” 21°13” 18°53”
0,005 2,45 10 1136°00” 1r24°53” 1115317
0,001 2,45 7 28r00°06”| 24r45°157 22r01’15”
0,05 2,50 0,05 139”7 123> 109
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IIpoooeaicenns maon. 23

Hiamerp | inbuicTs | [ubuna InrepBann B3ATTS npoG cycnensii
YaCTHHOK,| TBepAol B3ATTH Y 3aJI€;KHOCTI1 BII TeMIepaTypu
MM ¢a3u rpynTy| npod, cm 15 200 250
0,01 2,50 10 23°12” 20°31” 18°15”
0,005 2,50 10 1132°48” 1r22°01” 1r12°58”
0,001 2,50 7 27103597 23r55°48”| 21r17°'17”
0,05 2,55 25 135 119~ 106>
0,01 2,55 10 22°27” 19°51” 17°39”
0,005 2,55 10 1 129°48” 1r19°24” 1r10°37”
0,001 2,55 7 26r11°41”) 23109°23”] 20T136°00”
0,05 2,60 25 130 115> 103~
0,01 2,60 10 21°45” 19’ 44> 17°06”
0,005 2,60 10 1126°59” 1r16°55” 1r0825”
0,001 2,60 7 25122°28”| 22125577 19157267
0,05 2,65 25 127 112> 100
0,01 2,65 10 22°06” 18°39” 16°35”
0,005 2,65 10 1124°21” 1r14°34” 1106’21~
0,001 2,65 7 24136257 21r45°09”| 19r21°13”
0,05 2,70 25 123~ 109> 97”
0,01 2,70 10 20°28” 18°06” 16°06”
0,005 2,70 10 11r21°04” 1r12°24” 1104’34
0,001 2,70 7 23153057 21r06’44”| 1814840
0,05 2,75 25 119” 105> 94>
0,01 2,75 10 19°53” 17°35” 15°38”
0,005 2,75 10 1r19°33” 1r10°19” 1102°34”
0,001 2,75 7 23112027 20r30°32”| 18r14°51”
0,05 2,80 25 116 103~ 91”
0,01 2,80 10 19°20” 17°06” 15°12”
0,005 2,80 10 1r17°20” 1108227 1100°50”
0,001 2,80 7 22133°26”| 19156287 17144°23”

CycneHsito 3 MNeTKH PEeTebHO BUIINBAIOTH Y METANTIYHUI OIOKC (BUCY-
el OIOKCH 3a3[alerifib 3BaXKYIOTh), MIMETKY MPOMHUBAIOTh BOAOKO y TOM
ke Orokc (1100 3amoOirTv BrparaMm) i CTaBIsATh OIOKCH Ha MIlIaHy OaHio
JUIsl BUNIAPIOBAHH. Crig cTexuTH, 00 BMICT OIOKCIB HE pO30pU3KYBaBCs
i He nmropaB [Totim GrokcH 3 MPoOOI0 BUCYIIYIOTH (OMU3BKO TPHOX 1"0):[1/11{)
y CyLIWIbHIN ma(bl JI0 TIOCTIHOT MacH, OXOJOKYIOTh Y €KCUKATopi 1 3Ba-
JKYIOTh Ha aHaJITUYHUX Tepesax (pe3ynbTaTd 3Ba)KyBaHHS 3allUCYIOTh
y Tabmn. 24).



disvka rpyHTy. [PaHynoMeTpudHuii cknag rpyHTis i nopia 93

[TapanenbHO BH3HAYAIOTH BTPATH BiJl 00poOKU rpyHTY pozurHoMm HCI.
Jliis poro HaBaxkkKy IpyHTY (Onm3bko 10 T U CYIIMHUCTHX 1 DNIMHHUCTHX,
6ym3pKo 20 T UTst MIIAHKX 1 CYHINIaHuX IPYHTIB) IOMIIIYIOTh Ha 3a3/1aJIeT1/1b
3BaKEHUH (DINBTP, KU 3HAXOMUTHCS y JIHI, 1 3MIHCHIOIOTH Ti K OIepartii,
o i 3 mpoboto, sika Wae Ha aHami3. [licas BimmuBanus HCI Bomoro HaBax-
Ky 3 (meTpOM MIEPEHOCATH JI0 CyLLII/IJ'IBHOI Lua(bn BUCYIIYIOTh JI0 TIOCTIHHOT
MacH i 3BAXKYIOTb. Pi3HuIs y Maci IpyHTY JI0 1 TICIIsi IPOMUBAHHS 1 CTAHOBUTH
BTpaTH BiJ 00pooku posunnom HCL

24. OOGaix mpo0 mix yac BU3HAYEHHs TPAHYJIOMETPUYHOIO CKJIaAy IPYHTIB

Micok IIpo6a 1 IIpo6a 2 | IIpoda 3 | IIpoda 4
0,05 mm 0,01 mm | 0,005 mm | 0,001 MM
IMoka3HuKH 1—0,25 mm
A IT, I1, I1; (ro- I,
(cekyHIHA) |(XBUJIMHHA)| JMHHA) (1o6oBa)
No Grokca

Maca nopoXxHbOTO
Orokca, r

Maca 6rokca 3 gac-
TUHKaMH IpooH, T

Maca cyxux yactu-
HOK TIpobu, T

Bwmict wactunoK, %

s Ge3kapOOHATHUX IPYHTIB BTPATH BiJj 00POOKH KHCIIOTOIO BiTHOCSATH
10 ¢paxmii mymy. ToMy BeTHUHHY MacH, sIka XapaKTepU3ye BTPATH, JOTAI0Th
J0 MacH ¢pakiii Myay a0o kK OOYHCIIOIOTH MPOIICHT BTpAT 1 JOJAIOTh IO
MIPOTLIEHTY MYIHCTOI (hpakiii. Y kKapOOHATHUX I'PyHTAX BTPATH PO3MOAIISIIOTh
Mo okpeMux ¢pakiisx (Tadm. 25).

25. Po3noain BTpar no (ppakuisix NponopuiiiHo po3mipy 4acTHHOK (8cma-
HOBILEHO eKCNePUMEHMATLHO)

0,25—0,05 mm | 0,05—0,01 mm |0,01—0,005 mm | 0,005—0,001 mm | < 0,001 Mm
1 1 2 4 5

Po3paxyHok pe3yJbTaTiB rpaHyJOMeTPHUYHOr0 aHaJidy. KimbkicHuii
BMicT ¢pakmii posmipom 1—0,25 MM BH3HAYaKOTh 3a pe3yJbTaTaMH 3Ba-
JKYBaHHS MacH YacTHHOK, SIKI 3aJIMILAIOTBCS Ha cuTi 3 orBopaMu 0,25 MM
Npy TiepeHeceHHi cycnensii y mumingap. Yactouku < 0,25 MM migpaxoBy-
I0Th IIiJ] Yac TMEepIIoro BiOOpy MpoOH 3 HWITiHApa (BPaxXOBYIOUHM YACTHHKH
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MeHIIle 3a3HadeHoi BenmumHK); <0,01 MM — g yac Jpyroro BimOopy;
<0,005 mm — i yac TpeTboro; <0,001 MM — 1] Yac YeTBEPTOro BiaOOPY.
Omxe, Ge3mocepeHbO 3a TAHUMH aHATI3y MOXKHA BH3HAYUTH BMICT TEpIIOL
1 octaHHbOI (pakiiid. Bmict iHmMX (pakiiii 00UUCITIOITE 32 IBOMa 3BaXKY-
BaHHsIMU 1po0. Hampuknan, sIKIIo cepen YacTUHOK, SIKi TOTPAIMIN Y Yalll-
Ky MiJ 4ac TpeTboro Bindopy, € yactuHku < 0,005 MM, To, 3HaIOUH iX BMicCT
(UUTIXOM 3BaXKyBaHH ), MOKHA BU3HAYUTH BMICT YaCTHHOK y Mexkax Bif 0,005
10 0,001 mm. MoxknuBo, ix BMicT Oyae pi3HHUIICIO Y Maci YacTHHOK (T), Bpa-
XOBaHUX MiJ Yac 3BaKyBaHHS MICNIsl TPETHOTO 1 4eTBepToro Bindopy. Tak BH-
3HAYAIOTh 1 MacCy YaCcTHHOK ((ppaKIiif) iHIMX po3MipiB, 30KpemMa Macy (paxii
0,25—0,05 MM — 3a PI3HUIICIO0 MK MacOO BCi€T HABAYKKH, B3ATOI JJIsl aHAITI-
3y, Ta CYMOIO YCiX BH3Ha49eHHX (DpaKIliif, 3 ypaxyBaHHIM BTpaT IpH 00poOIIi.
Po3paxyHok (paxiiiii mpoBosSITE 3a GopMyTaMu:

% micky = A-100-K,

(1—0,25 mm) C

% xpynsoro mwty = (I, —I1,)- 1000 - 100 - K,
(0,05—0,01 mm) cy

% cepennporo ity = (I1, —I1;) - 1000 - 100 - K,
(0,01—0,005 mm) cy

% npionoro muty = (I1; —1I1,) - 1000 - 100 - K,
(0,005—0,001 mm) cy

% Mymy = TI,-1000 - 100 - K,
(menmre 0,001 mwm) cy

% npibHOTO TiCcKy
(0,25—0,05 mm)

100% — Y ycix ¢pakimii

(1, I, II,, I, — maca BixnosinHoi npodu, r; A — Maca micky, I; ¥ — 00’em
minetku, M, C — HaBaxkka IpyHTy, T; 1000 — 00’eM mmmingpa, mit;, 100 — ko-
e(IIieHT nmepepaxyHKy y BiicoTku; Kr — KoedilieHT rirpoCcKomiqHOCTI).

Pesynbrary BU3HAUEHHS TPaHyJIOMETPUYHOTO CKIIAy TPYHTIB 3aIUCYIOTh
y Tabm. 26.

PeaxktuBu. 1. 10% po3uun CH;COOH. 97 cv3 CH,COOH (ryctuna
1,05 r/cm3) moBomsTh 0 00’emy 1 nm® muctuiaboBaHOw Bomorw. 2. Hacuuenuii
pos3uun (NH),C,0,. 4 v (NH,),C,0O, po3unnsitors y 100 cM? TUCTUIILOBAHOI BOIH.
3. 5% posuun AgNO;. 5 T AgNO,; pozunssaoTs y 100 cM3 IUCTHIIROBAHOI BOMIH.
4. 0,2 1 pozuun HCI. 16,4 cm3 ximiuno uncroi HCI (ryctuna 1,19 1/cm3) noBomsith
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26. Pe3yabTaTu BU3HAYEHHS IPAHYJIOMETPHUYHOIO CKJIAAY IPYHTIB

E - I'panysomerpuyni gppakuii, % Cyma q;: THHOK,
)
o R| = 2 =
EE a §'§ Pizuy- ®diznyHa
Sal 8| =< &| MHicok Tua Myn | wHwmii
- " &= E . rJIMHA
= Rl alBEES MCOK
=CI2|EER
aZ|S|EE 1— |0,25—0,05—0,01—|0,005—
Tt o= ’ ’ ’ ’

"= 2z [025| 005 | 001 |0,005| 0001 [<%001) =001 <001

= MM | MM | MM | MM | MM

J0 00’eMy 1 M3 TMCTHIILOBaHOIO BOJOFO. KOHIICHTpAIliS KHCIIOTH TEPEBIpsAEThCS
TUTPYBaHHAM JyroM. 5. 10% pozuun HCI. 23,4 cv3 xonuentpoanoi HC1 po3Bo-
nath y 100 em3 quctunboBanoi Bogu. 6. 0,05 1 pozuun HCI. 4,1 cM3 KOHLIGHTPOBa-
Hoi HC1 noBomsth 10 06’emy 1 1M3 qUCTHIILOBAHOIO BOAOKO. 7. I H po3uun NaOH.
40 r NaOH pozuusstors y | nm? auctunboBanoi Boau. 8. 10% posuun HNO;.
115 cm3 xonneHTpoBanoi HNO; 1oBoasiTh 10 00°eMy 1 1M3 TUCTHIBOBAHOIO BOJOKO.

Bu3Ha4yeHHs1 rpaHy/10MeTPUYHOro CKAaay rpyHTY
B r10J1bOBUIX YMOBax

«Cyxuity memoo (cyxe pozmupanus). I pynodKky IpyHTY pO3/aBIIOIOThH
Ha JI0JIOHI 1 BTUPAOTH MaJbIeM Y HIKipy. 32 OMOPOM 1 CIiBBiTHOMIEHHSIM TIi-
LIMHOK Ta NIMHUCTUX YaCTMHOK BUCHOBYIOTh ITPO I'PaHyJIOMETPUUHHUH CKIIa.
Uum minHiIIe, TBEPIIIE TPY/I0UKa, YUM OLIbIIE YACTUHOK BTUPAETHCS Y HIKi-
PY, TUM «Ba)Kue» IrpaHyJIOMETPUYHUHN CKIIAJ IPYHTY.

3a ZOTOMOTOI0 CYyXOTO PO3THpaHHS A00pe BiAPI3HAETHCA MICOK Bij TH-
HHUCTOTO TICKY Ta CYHICKY (YHCTHI MICOK HE BTUPAETHCS Y JIOJOHIO, 1 BOHA
3aJIMIIAETHCS YHCTO; CYIICOK Ta TIIMHUCTUH MICOK 3a0pYIHIOIOTH JOJIOHIO
JpiOHUMH YaCTHHKAMH).

«Mokpuit memooy (mokpe posmupanns). HeBennky KiTbKiCTB IPYyHTY
3BOJIOXKYIOTh JIO TICTOMOJIOHOTO CTaHy 1 PO3THPAIOTH IO JOJOHI MAJBIEM.
CrymiHb TNIACTUYHOCTI IPYHTY 1 KUJIBKICTh MIIIMHOK, SIKI BIUYBalOTHCS Ha
JIOTHK, € TIOKa3HUKaMU I'PaHyJIOMETPUYHOTO CKIIay.

«Mokpuii memood» (npoba na ckauysanns). HeBenky KilbKiCTb IPYHTY
3BOJIOXKYIOTB JIO TICTOMOAIOHOTO CTaHy (CTYIiHb 3BOJIOKEHHSI 3pa3Ka BU3HA-
4YakoTh 32 JOMOMOI0K0 KOHyca Bacuiibesa — prc. 6) PO3KOUYIOTh Ha JIOJIOH1
y LIHYP AiaMeTpoM 2—3 MM i 3TOpTaloTh MIHYP Y KiJIbIEe AiaMeTpOM OIH3bKO
2 cM (3BMYaifHO HABKOJNO manblis). [Ipo rpaHylIOMETPUYHUN CKIa] IPYHTY
BHCHOBYIOTh 32 TAKUMH MMOKa3HUKaMu (puc. 7).
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Puc. 6. BanancupHuii konyc 4
BacnibseBa 11 BUMipIOBaHHSI BepX-
HbOI MesKi NJIACTHYHOCTI:

1 — Ganancup; 2 — KOHYC;
3 — pyuka; 4 — yaika; 5

5 — migcTaBka

Puc. 7. BusnayeHHsi rpaHyJIOMeTpHY- 5
HOT0 CKJIAAY IPYHTY B moJIi
(MeToa cKavYyBaHHS)

Micoxk (/) —

I'nunucTHii micok —

Cymicok (2) —

Jlerkmii cyriaunok (3) —

CepenHiii cyrimmHok (4) —
Baxkkuii cyrinunok (5) —

Tmuna (6) —

3aranbHe r'pyHT03HaBCTBO

B e araly

Sl

I e

IiJl 4ac CKauyBaHHS IIHYpP HE YTBOPIOETHCS;
KyJIbKa, SIK IPaBUJIO, HE CKAYYEThCS;

M1 CKauyBaHHS IIHYP HE YTBOPIOETHCS,

KyJIbKa CKaqy€eThCs TIOPIBHIHO 100pe;

M1 9ac CKaYyBaHHS YTBOPIOETHCSI CILTIONICHU
HIHYP, {IaMeTpoM OiJibIie 3 MM,

a00 K 3a4aTKy IIHYPa;

i/ Yac CKauyBaHHS YTBOPIOETHCS LIHYD,

ajie Bigjpa3y >k po3Mala€Thecsl Ha KOPOTKI HErHYUKi
LTI HAPUKH;

IiJ yac cKauyBaHHA IIHYP GOPMYEThCs Jo0pe,

aJie i1 Yac 3ruHAHHS B KUIBIE PO3JIAMYEThCS;

i/ 9ac cKavdyBaHHS IIHYP POpMyeThCs 1o0pe, Jer-
KO 3TMHAETHCS B KUIBIIE, ajle 3BEepXy Ja€ HIapyHH;

IiJ1 4ac cKadyBaHHs IWHYP GopmyeThes g00pe,
JIETKO 3TMHAETHCS B KUIBIE, IIMIAPYH HE JIa€.

[pu BU3HAYCHHI MPaHYIOMETPUYHOIO CKIIAAy KapOOHATHUX IPYHTIB CIIO-
co0OM cKadyBaHHS iX ciig 3MouyBatu po3BeneHoro 10% HCI ans pyiinyBan-

HSl MiKpOarperaris.



KNACU®DIKALIA I'PYHTIB
3A rPAHYJIOMETPU4YHUM CKJIAAOM

Haii0inpm mommupeHoro € kinacudikaiis IpyHTIB 3a TPaHyJIOMETPUYHUM
ckiagoM, po3podnena H. A. Kaunncekum (Tadm. 27).

Jts TpyHTIB, HE HACHYEHUX OCHOBAaMH, «BTPaTW» BiJ 00pPOOKH IPYHTY
0,05 5 HCI BpaxoByIOTECS IpH BU3HAYEHHI BMICTY (Di3UUHOI TIMHU, a AJIS
IPYHTIB, HACHUCHHX OCHOBAaMH,— (Di3MTHOTO ITICKY.

OCHOBHUM TTOKa3HUKOM KIIACy IPYHTIB 3a TPaHYJIOMETPHYHHUM CKJIAZIOM y
knacudikarii H. A. KaurHCHKOTO € CIiBBITHONICHHS BMicTy 4acTHHOK >0,01
MM ((izmuHoro micky) Ta yactuHok < 0,01 MM (izumuHOi mimHKM). Ko y
IPYHTI € Tpagiii (1—3 MM), iioro BpaxoBYIOTh y (paKilii MicKy, BKIFOUYAKOUH Y
100%. OcHoBHa 1IKana A03BOJIsIE O0UMCITIOBATH JIHIIE J1BI (DpaKIlii: (i3uaHOT
ran (<0,01 MMm) Ta ¢izuunoro micky (>0,01 MM) 1 BU3HAUaTH Kiac IpyHTY
3a TPaHyJIOMETPHYHUM CKIAJIOM.

27. Knacudikanis rpyHTiB 32 rpaHyJIoMeTpu4HUM cKJaagoM (3a H. A. Ka-

YHHCHLKHM)
Bwmict ¢izuunoi rnunu Bwmict ¢izuunoro micky
(4actunok <0,01 mm), % (yactunok > 0,01 mm), %
1 -
1A D ~ =
= © M 1 L o= 1
= HEe E = = S = ]
Knac rpyntry | = = S=ZE5| S= SE |2E5=.=| 25
== ;:E%QQ = = == Em&gz = =
3arpanyio- | sz 3 =§>E:gg 8 g =3 | 55258 8 g
werpmmnv | E 2| BEEZE) zB| ER | ZEEZE| ¢k
CKJI27I0M S |EQF 8| =€ =c |E2282| =«
E o 2 = R = © B Sz g =R
SE |28 EE=| Ea 3 E S5 % Z @
AE | H9QE & & o » = 2 =0 o
= > s = £ = > = EEs =8
EF| ZESE| 37| EF | Elz | &°F
Ege™| © N g E ©
=
ITicok:
MyXKAH 0—5 0—5 0—5 |100—95| 100—95 |100—95
3B’sa3anHuil | 5—10 5—10 5—10 | 95—90 95—90 95—90
Cymicok 10—20 10—20 10—15 | 90—80 90—80 90—385
CyIuHOK:

JIeTKUH 20—30| 20—30 15—20 | 80—70 80—70 85—80
cepemiii |30—40| 30—45 20—30 | 70—60 70—55 80—70
BaKKUH 40—50| 45—60 30—40| 60—50 55—40 70—60

I'muna:
JIerKa 50—65 60—75 40—50| 50—35 40—25 60—50
cepenHs 65—80 75—85 50—65 | 35—20 25—15 50—35
Ba)kKa >80 >85 >65 <20 <15 <35
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Jliis BpaxyBaHHS CHIBBIJHOIICHHS ycix (pakiiid (rpaBito, MicKy, THITY,
MyJy) 1 BU3HAUCHHs MijIKiIacy (pi3HOBUIHOCTI) IPYHTIB 3a TPaHyIOMETPHY-
HUM ckiagoM H. A. KaunHChKHI BBOJIHTH B TAONHUINIO TIOHATTS «IEpPEeBaka-
rounx» Qpakiiii (tabdi. 28). Tak, 3a criBBiIHOIICHHSIM MEXaHIYHUX EIIEMEHTIB
<0,01 mm ta 0,01 MM IpyHT BIIHOCSTH JIO KJIacy IPYHTIB 32 TPaHyJIOMETPHY-
HUM CKJIaJIOM, a 3a «IepeBaKarouuMmuy» (ppaxmisiMu — 10 miakiacy (pizHo-
BUJTHOCT1).

Mpukaagu. 1. Yoprozemuuid rpyHT MicTuTh 45% Myny, 23% nuny ce-
penHboro Ta apioHoro, 20% iy kpymnHoro, 12% micky. Ilepmioro nepesa-
JKAFOUYOI0 (PPaKIiEr0 € My, Ha JIPYTOMY MiCIIi 32 KiJIbKICTHO — TIHJI, Ha Tpe-
ThOMY — TTiCOK. HOpHO3eM (POPMYETHCS 32 TYMYCOBO-aKyMYJIITHBHAM THIIOM
IPYHTOTBOpPEHHSI. 3a IPaHYJIOMETPUYHUAM CKJIAJIOM CITiJ IIeH TPYHT Ha3WBaTH
TaK: YOPHO3EM JICTKOTIMHUCTHH IMITyBaTO-MYITyBaThi (TepeBakaroda (hpak-
Iis1 BKA3y€ThCsl HA OCTaHHBOMY MicIli). 2. 3a TpaHyJOMETPHYHUM CKIIAJIOM
MI30JUCTHH TIPYHT HAa3WBAETHCS TaK: MIA30JIUCTUH BaXKKOCYTIIMHKOBHUIM
MyITyBaTo-KpymnHommtyBatuil. Lle o3Havae, 1mo (i3mgHOl MIMHE (YaCTOUOK
<0,01 mm) y rpynTi 40—50%.

BukopwcTtaHHs gaHux
rpaHysIoOMETPUYHOro aHasni3y rpyHTy

3HaHHS TPaHYJIOMETPUYHOIO CKJIAAY 3 ypaxyBaHHSIM iHIIUX BJIACTHBO-
cTeil (BMICTy T'yMycCy, CKJIaay OOMIHHUX KaTiOHIB, peakuii IpyHTy Ta iH.)
JIO3BOJISIE BUPILIYBAaTH PSJi BXIJIMBUX NMUTAaHb TEHE3UCY 1 PalliOHAJIBHOTO
BUKOPHUCTAHHS IPYHTIB. Bij rpaHyIoOMeTpHUYHOTrO CKIaAy 3HAYHOIO MipOIO
3aJIeKUTh IHTEHCHBHICTh 0araTrhoX I'PyHTOTBOPHHX IPOICCIB, SIKi OB’ A3aH1
3 TIEPETBOPEHHSM, MIEPEMILIICHHSIM 1 HArPOMAa/DKCHHSIM OPraHidYHHUX Ta MiHe-
pabHUX CITONYK Y IPYHTI.

BaxMBOIO MiarHOCTHYHOIO O3HAKOIO IPYHTIB € cmyninb ougepenyiayii
iX mpodiaro 3a TpaHyIOMETPHIHNAM CKIaIoM. L[eil moka3HIK BU3HAYAETHCS
THUIIOM TPYHTOTBOPCHHS, ajieé B MEXaxX OJHOTO THITy CYTTEBO 3aJIC)KUTH BiJ
BIKY I'PyHTOTBOPEHHSI Ta XapaKTepy IPYHTOTBOPHOI mopoxu. Mooz IpyHTH
MeHTIIe JudepeHIiHoBaHi, HiX 3piJii. Bl MPOHUKHI JJIT PO3YUHIB TTOPOAH
YTBOPIOIOTH O1TbII JudepenuiioBanuil npodinas. OTxe, MaKCUMalbHa JUIS
JAHOTO THITY IPyHTOTBOPEHHs nudepeHIianis npodiiaro BigOyBaeTbcs Ha MO-
poAax cepeHix 3a rpaHyJIOMETPUYHUM CKJIAZOM 1 OaraTux Ha MiHEpaiH, 110
JICTKO BUBITPIOIOTHCSI.

Cmyninb oughepenyiayii TpyHTOBOTO MPOQLII0 BU3HAYAIOTH 3a (opMy-

J010: bed,
a-d, ,

ne a — BMicT Mmyny B ropusonti HE a6o H, %;

K:
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b — Bmict myiy B ropusonti E a6o HP uu P, %;

d, — minabHicTh y Topu3oHTi HE abo H, r/em3;

d,— mwinbHicTh y ropu3onTi E, HP abo P, r/cm3.

3a cryneneM AudepeHIiarii IpyHTH TOUISIOTCS Ha!

1. negudepentiiioani — ropusoHT E y npodisni BincyTHIN;
2. cnabomudepenmiiioBani — K nopisaroe 0,7—1,3;

3. cepenuboaudepeniitioani — K nopisutoe 1,3—1,6;

4. cunpHoaM(epeniitioani — K nopisuioe 1,6—2,0;

5. piskogudepenniiopani — K mona 2,0.
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28. HomeHkaTypa IPyHTIiB 32 IrpaHyJIOMeTPHMYHHUM CKJIAJ0M HAa OCHOBI
cniBBiiHOIIEHHA MexaHiYHuX ejeMeHTiB >0,01 i <0,01 MM 3 ypaxyBan-
HSIM «TepeBaKaAIuYnX» ppaKiii

Knac rpyHTiB 3a rpany;iomer-
PUYHHM CKJIAOM

PisnoBuaHoCTI (MigK/Iac) IpyHTIB
3a rPaHyJIOMETPHYHUM CKJIAJOM

Tnuaun Baxki

[MunyBato-mynyBarti (11.-M.)
MynyBarto-nuinyBari (M.-11.)

ImuHm cepenHi Ta nerki
I'muam cepenHi Ta Jerki

[MunyBato-mynysari (11.-M.)
MynyBaTo-nuinyBari (M.-11.)
KpymHomimyBaTo-MystyBari (Kp.-11.-M.)
MyiyBaTo-KpyIHONWIYBaTi (M.-K.-II.)

T'munan nerki

IMunysari (11.)
KpynHonunysari (Kp.-11.)
MyunyBaTo-nimasi (M.-Iin.)

CymMHKH BaxKi
Ta cepeHi

[MunyBato-mynyBati (11.-M.)
MynyBaro-nuinyBari (M.-11.)
KpynHonutyBaTo-myityBari (Kp.-I1.-M.)
MyiyBaTo-KpyITHOITMITYBATI (M.-Kp.-II.)
[Munysari (11.)

KpymnHomnysarti (Kp.-11.)
IMimano-nutyBarti (mim.-11.)
MyryBaro-mimmaHi (M.-ITim. )
[MumysaTo-mimani (.-, )

CyIIMHKHY JIeTKi

Kpynnomnuysari (kp.-11.)
MynyBaro-mimiaHi (M.-IiI. )
[MunyBaro-niniaHi (11.-mimt. )
[Mimani (i)
I'paBenucro-nimani (rp.-min.)

Cymicku

Kpynnomnunysari (kp.-11.)
MyiyBato-mimiasi (M.-Tii. )
IMunyBaro-nimani (1.-mimt.)
Mitmani (i)
I'paBenucro-mimmani (rp.-mir.)




100 3aranbHe rpyHTO3HaBCTBO

IIpooosacenns mabn. 28

Kuac rpyHTiB 3a rpanyaomer-
PUYHHM CKJIAZIOM

PisHoBuaHoOCTI (MiaKIac) IPyHTIB
32 rPaHyJIOMeTPUYHHM CKJIaJI0M

ITickm 3B’ s13aH1

JpibHo3epHucTi (j1.-3.)

JpiOHO3epHUCTI KPYIHONMITYBATI (11.-3.-Kp.-I.)
JIpiOHO3EpHUCTI MYITyBaTO-MiIIaHi (J1.-3.-M. Il )
CepenHbo3epHuUcTi (c.-3.)

CepetHbO3epHHCTI IPaBENHUCTI (C.-3.-TP.)

IMicku myxki

Jpibuozepuucti (1.-3.)
CepenHbo3epHHUCTI (C.-3.)
Kpynuosepuucri (k.-3.)

JIpiOHO3EpHUCTI TpaBesUCTi (J1.-3.-Tp.)
CepeIHbO3EPHHUCTI IpaBesucTi (C.-3.-Tp.)

Kpynno3epHucrti rpaBenucti (K.-3.-Ip.)

3a JaHUMU TPaHYIOMETPHYHOTO aHaJi3y AAIOThb OLIHKY nOmeHyianbHol
30amuocmi ipyumis 0o acpeeayii. 3 uieto meroro O. @. BagioHina npornonye
PO3paxoBYBaTH TPAHYJIOMETPUYHHUI MOKAa3HUK CTPYKTYpHOCTI. Ilpu npomy
MeXauiuHi enemeHmu nooiiams Ha AKmueHi Ta nacueni. AKTUBHI (4acTKH
MYy i IpiOHOTO MUITY ) — MalOTh 3[JaTHICTb JI0 IEMEHTAIlii i 0epyTh y4acTb y
nporecax xoarymsnii. [lacuBHi (4acTku cepenHporo i rpydoro mury) — Oe-
PYTh Y4acCTh y CTPYKTYPOYTBOPEHHI SIK TACUBHHUN MaTepial.

Y ryMycoBaHUX IPyHTax

AKTUBHY YYacTh y Koaryisiii OepyTh YacTKH

MyITy 1 OiTbIIIa 9acTrHa ApiOHOTO THITY. B ManorymycoBaHux IpyHTax g0 ak-
THBHHX YaCTOK BiJHOCHUTHCS JIHIIE MyJI. Po3paxyHKH BHKOHYIOTH 32 TAKHMH

(hopmynamu:

JUTSL TYMYCOBaHHX IPYHTIB (> 4% rymycy)

:M.loo-

T+,

JUTS. MAJIOTYMYyCOBaHUX I'PYHTIB (< 4% Tymycy)

M

Ke=———.100.

e +IIp + 1Ty

ne K. — rpaHyJIOMETpUYHUI MOKa3HUK CTPYKTYPHOCTI, %0;

M — BmicT myiy, %;

Iy, I, Il — BMicT apidHOTO, CepenHboro i rpyboro muty, %;

100 — 1t mepepaxyHKy B TIPOIICHTH.

UuM BUIIMHA TPAHYIOMETPUYHHNA TIOKa3HUK CTPYKTYPHOCTI, TUM OLIBITY
MOTEHIIHHY 3/IaTHICTh IO OCTPYKTYPEHHS Ma€ IPYHT.
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PocnyHM HEOIHAKOBO pearyloThb Ha I'PaHyJIOMETPUYHHMM CKJal IPYHTY.
Matouu 3Ha9HI MOKJIMBOCTI 10 aAanTariii, Uil KOXKHOI TPy KyJIBTYp iCHY€E
NeBHUH onTuMyM (Tabu. 29), sikuii cITiji BpaXxoBYBaTH MPH PO3pOOII 3aX0/1iB
palioHaIbHOrO BUKOPUCTAHHS 3eMeJlb.

Hanpukaja, kapToruis i )KUTO JArOTh HEMOraHi Bpoxkai Ha BaXKKOCYIJIHH-
KoBHX IpyHTaX. IIpoTe HaiiBuia BpO)I(aI/IHICTL LUX KyJIbTYyp CIOCTEPIraeTh-
cs Ha CYMIIIAHUX 1 JIerKOCYTIIHHKOBUX plSHOBHILaX Haiikpammii po3suTOK
1 HaBUIA MPOIYKTHBHICTh O3UMOI TIICHUI, SYMEHIO, BiBCA 1 I[yKPOBHX
OypsiKiB BiMiYeHa Ha JIETKO-, CEPEAHBO- 1 BAKKOCYIIMHKOBHUX IPYHTaXx,
a TbOHY — Ha JIETKO- 1 CepeTHbOCYIIIMHKOBUX. KyKypy/3a 1 COHSIIHUK Kpa-
e POCTYTh Ha BOKKOCYDIMHKOBUX 1 IIMHUCTUX IpyHTaX. JIromuH, ecrapier
MiIIaHWHN, cepajienia 1 JFoIepHa KOBTa J00pe MOYyBaroTh ceOe Ha MIlaHUX
i CymimaHux IPyHTaX, KOHIOMINHA — HA CYDIHMHKOBHX, a ITOCIBH JIIOIICPHHU
CHUHBOT10pHIHOT, OypKyHa OLITOTrO 1 JKOBTOIO KpAllle BIAFOThCS HA BAKKOCYT-
JIMHKOBUX 1 TIIMHHUCTHX. BUTBIIICTH MONHOBUX KYJBTYp (O3MMa MIICHHILS, Ky-
Kypy/3a, IIyKpOBHUI OypsiK, COHSIIITHHUK Ta 1HII) HE JOONISATh MIIAHUX IPYHTIB.

29. BigHomeHHA POCJMH [0 TPaHYJIOMETPHYHOIO CKJIAAy IPYHTY
(3a B. ®. BaabkoBuMm)
Ipynr
nimanmii JeTKo- i CepeTHbo- CTPYKTYPHMIi BaK- cnaﬁooCTByKTypeHnﬁ
Ta cynimannii cyrnumKconmii KO-CYI/IMHKOBMIi | Ta 3SMHTHI BAaKKOCYI-
Ta NIMHUCTHH | JIMHKOBHIA | IIMHHCTHI
Kuro [Nmennns ozuma  |[Tmennus spa Puc
Kaproms OBec STuminb Kyxypynza
JlronuH IIpoco Kyxkypynza Jroniepna
Ecmapuer Kuto Copro CHUHBOTIOpHIHA
Hilanui I'peuxa Cos Cnusa
JIrouepna Sluminb CoHSIIITHUK Bumns
YKOBTA JIboH Iykposuii Oypsik  |BypkyH Oinuii

Cepazena KBacomus Konomi Bypkyn xoBTnit
KaBynn T'opox Buxa
Juni Kapromns KBacomns
TapOy3u Konrommnua CrnuBa
Yepenrns IykpoBwuii Oypsk |AGpuxoc

Yepenns Bumnas

Slonynst

I'pyma

JlaHi rpaHyIOMETPHUYHOTO aHaTi3y BHKOPHCTOBYIOTHCS NIPH OOHITYBaH-

HI TPYHTIB, MPOEKTYBaHHI OCYIIYBAJIbHUX 1 3pOIIYBaJIbHUX METIOPATHBHUX
cHCTeM. 3aJIeKHO BiJ TPaHYJIOMETPUYHOIO CKJIAAY IPYHTIB, 3MIHIOIOTHCS
YMOBH 00pOOITKY, CTPOKH MOJILOBUX POOIT, HOPMH BHECEHHS IOOPUB 1 XiMiu-
HUX MEJIIOpPaHTIB, PO3MIIIEHHS CLIBCHKOTOCTIONAPCHKUX KYIBTYp Ta iH.



CTPYKTYPA I'PYHTY

Ilin cmpykmypoio 1pyHTY pO3yMIIOTh CYKYIHICTh OKPEMOCTEH, a00 arpe-
rariB, pi3HUX 3a po3Mipamu, (POPMOIO, MIIIHICTIO Ta 3B’ si3HICTIO. CTPYKTYpHE
BIZOKPEMIICHHSI — arperar CKJIAJAEThCs 3 NEPBHHHUX YaCTHHOK (MeXaHid-
HUX €JIEMEHTIB), a00 MiKpoarperaris, 3’ €¢JHaHUX MK COOO00 BHACIIIOK Koa-
TYJISIIIT KOJIOT/IIB, CKIICIOBAHHS, 3TUITAHHSI.

ArperaT, sSKi YTBOPIOIOTBCS 3 NMEPBHHHUX MEXaHIYHUX €JIEMEHTIB, Ha-
JIeXaTh A0 nepuioro nopsaxky. CuiamMu 3aIMIIKOBUX BaJIEHTHOCTEH, a TAKOXK
HUISIXOM CKJICFOBAHHS Ta 3JIMITaHHS MOXKYTh YTBOPIOBaTUCH arperatu JApyro-
T0, TPETHOTO Ta IHIIUX MOPSIKIB.

Y Mipy 301IBIICHHS PO3MIpY arperary 3B’ 30K MK OKPEMHMH CKJIaJJ0BH-
MU MOCJIA0TIOETHCS, OTXKE, SMEHITYIOTHCS 3B’ SI3HICTh 1 MIITHICTb.

3IaTHICTh TPYHTY pO3MajaTHCs Ha CTPYKTYPHI OKpeMocCTi, abo arperarw,
Ha3WBAIOTh HOTO cmpyKmypHicmio.

Po3pi3HsitoTh JBa MOHATTS CTPYKTYpH IPYHTY: MOp(oIioriuHe i arpoHo-
MigHe. Y MOpQOJIOTIYHOMY BiJIHOIICHHI TapHOIO Oyze Oy/b-sKa YiTKO BHSIB-
JIeHa CTPYyKTypa: TropixyBaTa, CTOBIYACTa, MPU3MOBHIHA, IUIACTHHYATA Ta
iH. Ko)KHOMY TeHeTHMYHO BiAMIHHOMY IPYHTY 1 HOTO OKPEMHM TOPH30HTaM
TIpUTaMaHHa CBOSI, XapaKTepHa CTPYKTypa. i (hopMyBaHHS TiCHO MOB’s3aHe
3 yMOBAMH YTBOPEHHS JJAHOTO TPYHTOBOTO THITY.

ATpPOHOMIYHO IIIHHOKO € TiJIBKH Taka CTPYKTYpa, sKa 3a0e3reuye poJto-
qicTh IpyHTY. ONTHMaNbHI YMOBH BOJHOTO Ta MOBITPSIHOTO PEXXKHUMIB CKIIaa-
IOTBCS Y TPYHTAX 3 IPiOHOTPYAKYBATOIO Ta 3€PHUCTOIO CTPYKTYPOIO.

[pyHTOBY CTPYKTypy 3a PO3MipamMM arperaris NOAUISIOTH Tak: OpUIyBaTa
(arperatu >10 MM); TPyIKyBaTo-3epHHCTa, a00 MaKpPOCTPYKTypa (arperaru
10—0,25 mm); mikpocTpykTypa (arperatu <0,25 mm).

I1. A. Koctuuen 3amnpornonyBaB KIacU(piKyBaTH CTPYKTYpPY IPYHTY SIK BO-
JIOCTIMKY (arpoHOMIYHO IiHHY) 1 HeBojocTiiKy. [li3Himle, po3BuBatoUH IIe
nojoxeHHs, B. P. BinbsMc 3anpornonyBaB po3pi3HATH AB1 SIKOCTI IPYHTOBUX
arperaris: 3B’SI3HICTh 1 MIITHICTb. [1i/1 3B’SI3HICTIO PO3yMIEThCS 3/IaTHICTD ar-
perary IpOTUCTOATH MEXaHIYHIH Aii, a i MIIHICTIO — 3[aTHICTh arperary
JIOBTO MPOTUCTOSITH PO3MUBAIOUIH J1ii BOJIH.

3B’S3HICTh IPYHTY 3aJEXKHTh BiJ KUIBKOCTI MYyIyBaTHX i OCOOIHBO KO-
JOIAHUX YAaCTHHOK, MIIHICTH arperary — TUIBKH BiJ SKOCTI TYMyCY, SKHI
IIEMCHTY€E MEXaHI4HI €JIEMEHTH.

I'pynouka rpyHTY MOKe OyTH 3B’s13aHOI0, ajie HEMIIHOIO: HAIIPHUKJIIA, TPY-
JIOYKY CYXOi TIIMHM Ba)KKO 3pYHHYBAaTH PyKOIO, ajie¢ y BOJi BOHA IIIBHIKO PO3-
1aJTA€ThCST Ha MEXaHIYHI €JIEMEHTH, SIKi CKJIaJaloTh 1.

CasginoB M. 1. 3anpornionyBaB knacudikaiiio aepoHomiyHo IIHHAX arpe-
rariB (Ta6:. 30), sika B TENepinrHiii yac € 3araJbHONPUHHATOIO B YKpaiHi. Bei



Crpyktypa rpyHty 103

30. Knacudikamis arpoHOMiYHO IHiHHHX CTPYKTYPHHX arperartiB IPyHTY
(3a M. 1. CaBBiHOBUM)

Pin oxpemocreii Bun oxpemocreii Po3mip (ziametp), Mmm

Bpunucra yactuna rpyH- |Bpunui: rpy0i >100
Ty (OKpEeMOCTi OHa/ cepenHi 100—30
10 MM y giameTpi) JpiOHi 30—10
I'pynoukyBara yactuna  |[pynouku: rpy0i 10—3,0
IPYHTY (OKPEMOCTi po3- |cepeaHi 3,0—1,0
Mmipom 10—0,25 Mmm JpiOHi 1,0-0,5
y niamerpi) 3EpHHCTI EJICMEHTH 0,5-0,25
Muysara wacruna rpyn- MikpoctpyktypHi enementa  |0,25-0,01
Ty (OKpeMOoCTi MeHIIe .

. . IMunyBato-rmunucTti vactkn  [<0,01
0,25 mm y miamerpi)

arperaTts JaHoi Kiacudikariii Hajxexars, 3a C. A. 3axapoBuM, 0 CTPYKTypH
KyOOBHUTHOTO THITY.

ATpOHOMIYHO I[IHHOIO BBA)KA€THCS BOJIOCTIHKA 3 BHCOKOIO TOPO3HICTIO
CTPYKTYpa, YTBOPEHHS SKOi i € 3aBIAHHSAM arpOTEXHIYHHX NPHUAOMIB i 3a-
XOIiB, CIIPSIMOBAHHUX Ha OCTPYKTYPCHHs IPYHTY. Alie HE KO)KHA BOAOCTIilKa
CTPYKTypa € arpOHOMIYHO IIHHOI0. BOOCTIMKICTh CTPYKTYpH Ma€ MOABIHHY
NPUPOY: BOHA MOXKE OyTH OOyMOBII€HA CTIMKUM XiMIYHMM 1 (Di3MKO-XiMiy-
HUM 3aKpIiIUIEHHSIM KOJMOiAiB (HE3BOPOTHA KOAryisllis KOJIOINiB); arperaru
MOXYTb OyTH BOJOCTIHKUMH Uepe3 X HEBOAOIPOHUKHICTD, OB’ I3aHy 3 Ha-
SIBHICTIO TIEPEBAKHO TOHKHX HEAKTUBHUX Mop. JoOpa cTpyKkTypa mOBHHHA
OyTH TaKO)K MEXaHIYHO MIITHOIO, HE PyHHYBATHCS i 9ac 0OpoOiTKy IpYHTY
CLITBCHKOTOCTIONAPCHKUMHE 3HAPSASIMU.

IcHyT049i MeTOIM MO CIiKEHHS TPYHTOBOI CTPYKTYPH MOYKHA TIOUTHTH Ha
Tpymu: 1) MOp(I)OJ‘IOl“l‘-IHI/II/I OITHC CTPYKTYPH; 2) BHBYCHHS SIKOCTI CTPYKTYypH:
BOZOCTIHKOCTI Ta MeXaHIYHOI MIITHOCTI; 3) 3’sICYyBaHHS MPUPOIH BOZOCTIil-
KOCTI i MEXaHIYHOI MIITHOCTI IPYHTOBOTO arperary IUITXOM BHBYCHHS HOTO
OyZOBH 1 IPUYUH, SIKi OOYMOBITIOIOTH 3B’SI30K MK OKPEMHUMHU MEPBUHHUMHU
YaCTHHKAMHU.

OTXe, CTPYKTypa IPYHTY € OJHHMM 3 TOJIOBHHX (baKTopiB fioro pozto-
qocTi. Y CTPYKTYpHOMY IPYHTI CTBOPIOKOTHCS ONTUMAaJIbHI YMOBH BOJTHOTO,
MOBITPSIHOTO 1 TETJIOBOTO pe>1<1/1M1B III0 B CBOIO YEPTYy, O6yMOBJHO€ PO3BUTOK
MIKpOOI0JIOTIYHOT JisTbHOCTI, MOOLTI3AIII0 1 JOCTYIHICTh MOKUBHHUX PEYO-
BUH JJIS1 POCIIHH.

JlocmimKyIouu CTpyKTypy, CIIiT MaTH Ha yBa3i Take.

AHaI3 CTPYKTYpPH 3 METOFO 11 arpOHOMIYHOI OIIHKKA BUKOHYIOThH 3BUYAK-
HO JUIsl OPHOTO 1 TijiopHOro miapiB. OpHUil map XapaKTepU3yrTh M0 BCIH
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rubuHi 3paskamu 1o 10 em (0—10, 10—20 i iH.). 3pa3Kku BigOUParOTh Joma-
TO10. MOYKHa TaKO’K BUKOPUCTOBYBATU 3pa3KH, sIKi B3STI IIUIIHIPAMH BEJIH-
koro 00’emy (500 a6o 1000 cm3) it BUBHAUEHHS IIIJTLHOCTI CKEJIeTa IPYHTY.

Ha koxHilt ainistHI citijp OpaTv 3pa3ku 3 I sITH To4oK. [ToTiM 3 HUX ckiia-
JIAI0Th 3MIIIaHWH 3pa30k a00 BU3HAYAIOTh KOKHUH OKpeMuii 3pazok. B ocraH-
HbOMY BUIIQJKy OAEpKaHi pe3yJbTaTH, MaTeMaTHYHO 0OpOOJIeHI, MOKaXYTh
O1TBII YITKYy KapTHHY. 3pa3oK IPYHTY AJS aHaNi3y, SKHi B3STO B IO, MO-
BUHEH OyTH 30epekeHuil B He3pyWHOBaHOMY cTaHi. OCKIIBKH CTPYKTypa
IPYHTY BEpXHiX TOPU30HTIB TUHAMIYHA y Yaci, pe3yJIbTaTH aHATi31B 3pa3KiB,
B3ATHX B Pi3HI CTPOKH, OyIyTh HCOTHAKOBUMH, TOMY BH3Ha4aTH ii Tpeba re-
PIOIMYHO HA MPOTA31 POKY ad0 BETeTaitHOTO Mepiozy.

IcHYIOTB pi3HI JIyMKH TIPO Te, B SKOMY CTaHi BOJIOTOCTI CJIiJ{ aHaJIisyBa—
TH 3pa3oK. barato IOCiiTHHKIB BBaXKalOTh, IO CyXi 3pasKu aHaNI3yBaTH HE
MO)KHa, 00 1Ie Blz[CTyr[ BiZ TMPUPOJIHHX YMOB: B npupomi y pl,I[KI/IX BUTIIKax
1 TUTBKH Ha caMiil MOBEPXHI IPYHT MOXKE TPOCOXHYTH 10 MOBITPSHO CYXO-
ro crany. KpiM Toro, ekCrepruMeHTa bHO IOBEICHO, IO BOJIOCTIHKICTH 3a-
NeXuTh Bij BostorocTi. Cyxi arperaru MEHIIl BOAOCTINKI, 1 MOSICHIOEThCS 1€
PYHHIBHOIO JIi€10 3aTUCHYTOTO MOBITPS IiJ] 4ac OIyCKaHHS arperary y BOY.
Tomy mepe/ BU3BHAYSHHSAM BOJIOCTIHKOCTI PEKOMEH1y€ThCSl HACUYYBaTH arpe-
raTv BOJIOKO JI0 KamiJsIpHOI BOJIOrOEMKOCTI. BifibIl BipHO aHAIi3yBaTH CTPYK-
Typy npH HpnponHiﬁ BOJIOTOCTI, aje TpH ILOMY Tpe6a BPAXOBYBATH, 110 BO-
JIOTICTh 3pa3KiB, B3SITUX y Pi3HI CTPOKH, OyBa€ pi3HOIO, TOMY TIOPiBHIOBATH
pe3yJIbTaTH BaXKKO 1 HABITh HE MOXKIIHBO.

YV KO)KHOMY KOHKPETHOMY BHITJIKy y BHOOPI METOIAMKH CJiJl BUXOAUTH
3 it i ymoB. OOpaHui MeTOj MOBHHEH OyTH BHKOPHCTaHHMW Ha MPOTS3i
BCHOTO IEPIOAY JOCITI/KEHb.

MopdosioriyHa xapaktepuctuka CTRYKTYpU

Hepma XapaKTepUCTHKA CprKTypHOCTl TPYHTY, TUIly CTPYKTYpH 1B 1e-
AKiIi Mipi TI arpoHOMIYHOi HIHHOCTI JA€ThCS MiJ] Yac Bi3yaJbHOTO OIHCY
IPYHTOBOTO Tpodisito a00 OPHOTO Iapy.

[loBHa XapaKTepHCTHKa CTPYKTYpPHHUX @IIEMEHTIB U1 MOP(OJIOTIIHOTO
ormcy nmana C. O. 3axapoBuM, SIKOIO 1 CITiJi KepyBaTHCs B poOoti (puc. §,
Tadm. 31).

MeToam BUBHEHHSI CTRYKTYPU

AHAJITHYHO CTPYKTYPHICTh TPAHTy BH3HAYAETHCS METOIOM PO3CIFOBaH-
Hs Ha cutax. s 1poro 0epyTh Benuki 3paszku (2,5—35,0 Kr) 1 HEBETUKUMHU
MOpLisIMH 00EpPEKHO PO3Ci0I0Th B HaOOpi cut. KoxkHy (pakiuito 30uparoTs,
3BAXKYIOTh 1 0OYUCITIOIOTH BMICT (B % J10 Macu B3STOTO IPYHTY).
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31. Kaacudikauis ctpykrypuux eiemeHnTiB 3a C. O. 3axapoBum

Pin

Bun

Po3mipu, MM

Tun I. Ky0oBuaHa cTpyKkTypa — piBHOMIpHO PO3BHHYTA 110 TPbOX 0CHAX

I'pani ma pebpa crabo suseneni

BHMH, TO TIAAKAMHU
Ta ONUCKYyYUMHU

I. bpunyBara — HeBipHa 1. KpynnoOpunysata >10

¢dopma 1 HepiBHA oBepxHA | 2. [pibHOOpuUITyBaTa 100—50
. 1. KpynHorpynkysara 50—30

IL I pyaKyBara — HeBIpHA 5 FggﬂKyBal;};ﬂ y 3010

hopma, HCPIBHI KPYTIACTI 3. IpiGHOrpynKyBara 10-0,5

Ta MIOPCTKI ITOBEPXHI 4' Tinysara <0 5’

I'pani ma pebpa 0obpe susgneni

III. T'opixyBata — .

- . 1. KpynnoropixyBara >10
O1TBIII-MEHIII BipHa cpqua, 3 l"c?gixyBaTg Y 10—7
TOBEPXHSI IPAHEH NOPIBHAHO | 3 TIpi6roropixysara 75
piBHA, rpaHi Ta pedpa rocTpi | =
IV. 3epancra —

?;gLI{HI;Me;L;I;;p;Ia q;?{r:x; 1. Kpynuosepuucra (ropixysara) | 5—3
o ]illo I(’: iK BaTHM;pTa MATO- 2. 3epHucTa (KpynsTyara) 3—1
PETKY 3. IpibHo3epHucTa (noporikysara) | 1-0,5

10 BePTUKAJIBHIMH oci

Tun I1. Ilpu3MoBHIHA CTPYKTYPa — PO3BUHYTA MEPEBAKHO

I'pani ma pebpa cnabo eusasneni

V. CroBrioBuiHa — He-

BEPXHBOIO OCHOBOIO
(«roJTiBKOIO») 1 TIOCKOIO
HIKHBOFO

BipHOI opmHu 3i cr1abo 1. KpynHOCTOBIOBH IHA >50
BHU3HAYCHUMU HEPIBHUMHU 2. CtoBmoBHIHA 50—30
TPaHsAMH 1 KPyIIISICTUMH 3. IpiOHOCTOBIIOBHTHA <30
pebpamu
Ipani ma pebpa 0obpe susigneni

VI. CroBrnuacra — BipHOi
(dhopmu, 3 tocuts 100pe
g?i;gﬁinﬁnsgzﬁfﬁ&ﬂ 1. KpynaocroBnuacra >50
B 2. Crosmyacra 50—30

p 3 KPY 3. JlpibHocTOBIUacTa <30
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IIpoooeaicenns maon. 31

Pin Bup Po3mipu, Mmm
1. KpynHonpusmaridHa >50
VIL Ilpn3marnina — 2. Tipusmariuma 50—30
3 PIBHMMH, 4aCTO TISHICBH- | 3’ T —— <30
1\1\:1; Hg}geg ;ﬁﬂMH’ 3TOCTPM | 4 OniBuesa — npu noBskuHi Bigo- | <10
peop KpemiieHb >50 MM

Tun III. IlauToBHAHA CTPYKTYPAa — PO3BHHYTA NEPEBAKHO
10 IBOX FOPHU30HTAJBHHUX 0CSIX

VIII. ITnutuacra — ma-

pyBara 3 OUIbII-MEHII 1. CianiroBara >50
pO3BHHYTUMH «IUIomuHamu | 2. [lnuryacra 5—3
CIAHOCTI», 4aCcTO Pi3HO- 3. [lnactuHyara 3—1
ro 3a0apBJICHHS 1 pi3HOTO 4. JlucryBara <1

XapakTepy IMOBEpXHi

IX. JIyckyBara — 3 mopiB-
HSIHO HEBEJIMKNUMH, 1HKOJIN

3irHyTuMH ropusoHTansHu- | 1. [llkapanymysara >3
MU TUIONIMHAMHE criaiiHocTi | 2. IpybomyckyBata 3—1
i yacto 3 roctpumu pedpamu | 3. JIpiOHOIYyCKYyBaTa <]

(mesika CXOXKICTh
3 JIyCKOIO prubm)

s opepkaHHS TOPIBHSUIBHUX PE3YNbTATIB 3pa3KH CIIiJ] aHali3yBaTH
y TOBITPSIHO CyXOMy cTaHi. Jlo TOro k, cupuid IpyHT 3a0uBa€ CHUTO, a Iie
JIy’Ke yCKIIQJHIOE pOOOTY.

IIpo sIKicTH CTPYKTYpH BHCHOBYIOTH 32 ii BOMOCTIHKICTIO, MEXaHIYHOIO
MIIHICTIO, TIOPO3HICTIO. METOIM BU3HAUCHHS BOJIOCTIMKOCTI MOXHA PO3[Ii-
JWTH Ha J[Bl TPYIIH: TPSIMI 1 OTIOCEPEIKOBaHi.

[TpsmMumu MeToamMu Ge3MOCePETHFO BU3HAYAETHCS KUTBKICTh BOJOCTIH-
KIX 1 HEBOJOCTIHKMX arperati. Jlo X MeTO/IiB HaJle)KaTh: MiKpoarperaTHui
aHami3 rpyHty (3a KaunHcekuMm, AcTanoBuM), MakpoarperaTHui — METOAH
(bpaxiionyBaHHS IPYHTY Ha cuTax y Boi (3a CaBuHOBHM, BepmmHiHUM Ta
PeByToMm, bekapeBruem); koauxaHHs CHT (B mpriaji bakiieesa Ha rigpokia-
cudikaropi) Ta po3MOKaHHs arperariB y cTos4iii Boai, Touo. Koiu npo Bogo-
CTIMKICTh BUCHOBYIOTH 32 1HIIMM ITOKa3HUKOM, HalIPUKJIA/, 32 3MiHOIO BOJO-
MPOHUKHOCTI (MeToxn 1 npuian DaneeBa-BinbsimMca), 0 KiIBKOCTI BOAU, JUIs
PO3MHUBaHHA arperariB (KpareinbHui MeTol BineHchKoro) Tomo,— inerhes
PO OITOCEPEAKOBAHI METOIH.
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Puc 8. Tunu rpynroBoi ctpykrypu (3a C. O. 3axapoBum)
I — ky6oBuana (/ — KpymHO-TpyAKyBaTa; 2 — TPYIKyBara;

3 — npiOHorpy/KyBara; 4 — MuilyBaTa; 5 — KpPyIHOTOpiXyBara; 6 — ropixysara;
7 — npiOHoropixyBara; § — KpynHO3epHHUCTa; 9 — 3epHucra; /(0 —
nopoiucta; /1 — CTPYKTYpHI BiZIOKPEMJICHHSI, SIKi HAaHM3aHi Ha KOPEHi;

II — npusmoBuaHa (/2 — croBOYara; /3 — cToBOOBU/IHA; /4 — KpYyNHOIPHU3Ma-
TH4HA; /5 — npu3maruyna; /6 —apioHonpu3MaTuiHa; / 7 — TOHKOIIPU3MATUYHA);
I — nauTtoBuaHa (/8 — cmanmosara; /9 — mactuH4aTa; 2() — JIUCTYyBara;
21 — nyckyBata; 22 — MIJIKOIYCKyBaTa)

ITpo mpupoay BOAOCTIMKOCTI IPYHTOBUX arperariB MO)KHa BUCHOBYBATH
3a 1X Mopo3HicTIO. /Iy BU3HAUCHHS MTOPO3HOCTI po3pobiieHi metoan mapadi-
HyBaHHS, 9acoBUH, MITi(iB (MIKPOCKOIIYHNI).

BonocrilikicTh TPyHTOBHX arperariB 0OyMOBJICHA PI3HOK MPHUPOIOO
KIICIOUMX» PEYOBHH, SKi OEPyTh ydacTh y CTPYKTYPOYyTBOPEHHI, iX 3B’s3-
KOM 3 MEXaHIYHUMH elleMEeHTaMHU. J{Jis1 BHBUCHHS POITi OKPEMHX «KJIETB» PO3-
poOIsiroThest pi3nKo-XiMivHI MeToau. Hait0inbIn BiIOMUI 3 HUX — «aHaTo-
MyBaHHsI» arperaty [13].
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MikpoarperatHuvi aHasi3 rpyHTy
3a MeTo4oM Ka4ynHCbKoro

I3 3paska rpyHTY, SKWMH JOBEICHO JO IMOBITPSHO CyXOro CTaHy, OepyTh
cepennto mpody 100—150 1, BigOUparoTh KOpEHi, 00EPEIKHO PO3THPAIOTH
y Q)ap(bopOBiﬁ CTYIII TOBKaYHKOM 3 TYMOBHUM HAaKOHCYHHKOM 1 TIPOCIOIOTH
Kp131> CHTO 3 OTBOpaMHU 1 MM. 3 mATOTOBICHOTO IPYHTY 6epyTL HaBa)XKH Ha
TeXHIYHO-XIMIYHUX Tepe3ax: 10—15 1 i Bu3HAYCHHS M11<p0arperaTH0ro
cKiamy, 4—>5 T 11 BUSHAYCHHS Fll“pOCKOHl‘IHOl BOJIOTOCTI.

ITonibHo TPaHyJIOMETPHIHOMY aHanizy, MleanpeFaTHI/II/I CKJIaJIa€ThCs
3 IBOX OIepawiii: mAroTOBKY 3pa3Ka O aHalli3y Ta KiIbKICHOTO BU3HAUEHHS
(pakuii (MikpoarperatiB). HaBaxkky IpyHTY Uil MiKpoarperaTHOTO aHalli-
3y MEPEeHOCATh B KoJOy Ha 500 MJI 3 HIMPOKOI TOPJIOBHMHOI. HanuparoTh
250 M1 TUCTHMIIBOBAHOT BOIY 1 3aJIMIIAIOTH IPYHT Ha 24 TOIWHHU JUIS PO3-
MokaHHS. [1oTiM Koy 3aKpHBarOTh MPOOKOI, CTABNIATH HA MpUIIAJ mepe-
MIITyBaHHS CyCIICH3i{ (MiIIaiKy) i MPOTATOM JIBOX TOAWH 300BTYIOTH TOPH-
30HTAFHUMHU rTorrToBxamMu (40 mozBiitHUX ynapi). BmicT koia0u Kpi3sk cHTO
3 oTBOpamu JiamerpoM 0,25 MM TIepeTUBarOTh Y JITPOBHHA HTIHIP 1 J0JIMBa-
I0Th TUCTHIILOBaHOIO BOo0 110 1000 M. Dpaxitito, sika 3auimiacs Ha CUTI,
MIEPEHOCATh Y OFOKC, BUITAPOBYIOTH Ha TINIaHINA OaHi, CylmaTh y CyIIMIbHINA
madi npu Temneparypi 105°C no mocTiitHOT MacH, 3BaKyIOTh 1 OOYUCITIOIOTh
ii B7MicT y % 10 aOCONIIOTHO CYXOTO TPYHTY, B3ATOIO LI aHamizy. 3 TPUTOTOB-
JIeHo1 cycnensii B IMIIiHIpI nineTkoro O0epyTh npodu. Binbip mpod cycneH311
noAambiny ix o0poOKy, po3paxyHOok (pakxiii y % HpoBOAATH TaK, AK 1 MpH
BH3HAUYCHHI TpaHyJoMeTpudHOro ckiany (auB. meron H. A. Kaumncbkoro).

KoeiuieHTn ancrnepcHOCTi Ta CTPYKTYPHOCTI

KoedimieHTHn TUCTIEPCHOCTI 1 CTPYKTYPHOCTI I'PYHTY BH3HAUYAIOTh 32 Ja-
HIMH MIKpOarperaTHoro Ta rpaHyJOMETPUYHOTO aHalizy IpyHTy. [Iponony-
€MO JICKIIbKa (POPMYIT 1T PO3PAXYHKY.

Dakmop oucnepcnuocmi K, 3a H. A. KaunHchkuM, XapakTepu3sye CTyIiHb
pYWHYBaHHsI MIKpOArperariB y BOJIi i BUPAXKAETHCS MPOICHTHUM CITiBBiIHO-
meHHsaM Myiy (dactuHoK <0,001 MM) «MiKpoarperaTHoro» i Myiy «rpaHy-
JIOMETPUYHOTO:

a-100

b

K=

(a, b — BMiCT MyITy, BIIIOBIAHO MPH MIiKpOArperaTHOMY Ta IIPU TPAHyIOMETpHY-
HOMY aHali3ax, %).

Hanpuxnan, sxmo a = 5%, a b =25%, 1o ¢dakTop aucnepcHocTi Oyze
PIBHMIA:
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K:M:QO%_
25

Uum Buile GakTop JUCIEPCHOCTI, TAM MEHII CTIMKOIO € MIKPOCTPYKTYpa
rpyHTy. s 3BU4aifHOTO IIMHKUCTOTO YOPHO3eMYy (haKTOp JUCIEPCHOCTI He
nepesuiye 10%, a 1y CTOBIIYACTOTO FOPU30HTY COJIOHLIIO MOYKE CTAHOBUTH
piBHMIA 80%.

Daxkmop cmpykmyprocmi K,, 3a derensipoM, xapakTepusye BOTOCTIH-
KICTh arperatiB. Po3paxoByeThes 3a (GopMyInoro:

Ko = b—a

-100

(a, b — BMICT MyJTy BIAIIOBIZHO NPU MIKpOArperaTHOMy Ta IPU TPaHYJIOMETPUY-
HOMY aHali3ax, %).
Tak, sxmo a = 5%, b = 25%, To

Ke= 25_5~100:80%.
25

CyMa KiIbKICHUX BHpa)KeHb (haKkTopa AMCIEPCHOCTI Ta (hakTtopa CTpyK-
TypHOCTi cTaHOBUTH 100%. Takum 4rMHOM, 3HAIOYM BEIMYMHY OAHOTO (hax-
TOpa, JIETKO pO3paxyBaTh APYTH.

Cmynins acpecamnocmi K, 3a beiisepom ta Poanemom:

_a-b

Ka= -100

a

(a — xinbKicTh BOmOCTIHKMX arperariB > 0,05 MM mpu MikpoarperaTHoMy aHaisi;
b — KINBKICTh MeXaHIYHUX eneMeHTiB > 0,05 MM Tpu TpaHyJIOMETPUIHOMY
aHaisi).

[TigBUIIIEHHS CTYIEHs arperaTHOCTI 03HaYa€e MOKPAILeHHs] BOAOCTIMKOCTI
CTPYKTYpH.

VYV ¢dopmynax, po3mISHYTHX BHUIIE, BAKOPUCTOBYIOTHCS JaHi JBOX aHa-
Ji31B — MiKpoarperarHoro Ta rpaHyJOMETPUYHOTO.

O. ©. BaatoHiHOIO 3alpONIOHOBaHa (OPMYiIa PO3PaXyHKY «TPaHyIOMET-
PUYHOTO MOKa3HWKa CTPYKTYpHOCTI P» 3a pesynbratamu TUIBKH TpaHyso-
METPUYHOTO aHami3y. MexaHiuHi eJeMEHTH MpHU IbOMY TOALISIOTHECS Ha
aKTHBHI, SKi BOJOMAIIOTh IIEMEHTYIOUOK 3IATHICTIO 1 MPUAMAIOTh y4acTh
y KOAryJsIlii, Ta MacuBHi, SKi OEpyTh y4acTh y CTPyKTypOyTBOPCHHI SIK Ia-
CHUBHHUI Marepiall.

VY TyMycoBaHHX IpPyHTaX aKTHBHY ydYacThb B KOarymsmii OepyTp My
1 OiIbIIIa YacTHHA APIOHOTO MUY, Y IPYHTAX MAIOTYMYCOBaHHX, HAIPUKIIA/,
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T I30JIMCTHX, aKTUBHOIO YACTHHOIO € TUTBKH My, Buxomsun 3 ms0t0, (op-
MYJIH PO3PaxXyHKY «TPaHYIOMETPUYHOTO MOKA3HUKA CTPYKTYPHOCTI» MAiOTh
TaKui BUL: . a+h
JUIS TYMYCOBaHHX IPyHTIB Pe=——-100
c

JUISL MaJIOTyMYCOBaHHX IPYHTIB Pe = -100

+c
(a — xUIBKICTB MYy, %; b — KUIBKICTB IpiOHOTO MUy, %); ¢ — KUIBKICTB cepej-
HBOT'O Ta KPYIHOIO ULy, %).
Uum Buie «rpaHyJIOMeTpI/IlIHI/II/I MOKA3HUK CTPYKTYPHOCTI», TUM OiIbIIe
MOTEHIIIHA 3/1aTHICTh TPYHTY JI0 OCTPYKTYPIOBaHHSI.

BusHa4yeHHs1 gucnepcHOCTI Ta KoeilieHTa CTPYKTYPHOCTI
rpyHTiB, 3a O. H. COKO/10BCbKUM

CTpyKTYpHICTh I'PYHTY B 3HAUHII Mipi 3aJIC)KUTH BiJl KUTBKOCTI HAHOUIBIT
AKTHBHOI HOTO YaCTHHU (MYJY), 3B’13aHOI B CTPYKTYpHI TPYIOUKH, arperaTy.
s Ki7bKICTh IPYHTY BU3HAYA€THCS TOIO YACTHUHOIO IPYHTY, sIKa JIETKO JUC-
nepryeThes y BoJi. [laHe ABHUIIE clipUsie YTBOPEHHIO KIPKU Ta OpMIIyBaTOCTI
OpaHKH 1 3MiHU BOJTHO- HOBlTpHHOFO PEXKUMY IPYHTY.

VaBIleHHSI PO CTYHiHb CTPYKTYPHOCTI IPYHTY Ja€ Koe(bluleHT CTpPYK-
typHOCTi O. H. COKONOBCBKOTO, SIKHii XapaKTepU3y€e CTPYKTYPHICTh IPYHTY
1 BU3HAYa€ 3aXOAM 3 OKpAIlEeHHS HOro CTPYKTYPHOTO CTaHYy.

KoedirieHT CTpyKTYpHOCTI BU3HAYAETHCS 32 3arajibHOI0 KUIBKICTIO MYITY,
SKHIA MICTHTBCS Y JAHOMY TPYHTI (BMICT MYJly BU3HAYA€ThCS ITICIISI TOBHOTO
JWCTICPTYBAHHS IPYHTY TPH TPaHYTOMETPHIHOMY aHali3i), a TAaKOXK MYy,
SIKMI BUIIJISIETHCS TT1]] 9ac 3BMYAHOTO MepeMIlllyBaHHS IPYHTY 3 BOJIOHO.

Xin po6orn. Ha TexHOXIMIYHHX Tepe3ax 3BaXyIoTh 40 T' MOBITPSIHO-CY-
XOTO TPYHTY, IEPEHOCATh HABAKKY B IIFJIIHIP MicTKicTIo 500 M1, mpuiiBa-
I0Th JIO TIO3HAYKH JTUCTHIILOBAHY BOAY 1 300BTYIOTH BMICT mpoTsirom 30 XB.
3anummaroTh IMUIIHAP Ha 100y (Yac BIJCTOIOBAHHS CYCIEH3Il Takui, sK
1 IpY BU3HAUEHHI MYyJIHCTOT (pakiii,— (1000Ba mpoda rpaHyIOMEeTPHUIHOTO
CKJIaay), MOTIM BiIOMPArOTh MINETKOI0 Npoly 3 MWIHMOUHMU 7 CM, BUMAPIOIOThH
ii B monepenHbo 3BakeHii wami. [licnsg BUCyuTyBaHHS 710 MOCTiHHOT MacH
npoly OXOJIOJDKYIOTH B €KCHKAaTopi 1 3BaXKyl0Th. OOUYHCIIOIOTH BMICT MYy

y npouenrax (/,):
1 P-500-100- Kr
e=———,
rc
(P — maca MyIIMCTHX YaCTHHOK y yatii, r; 500 — 00’ eM cycriensii y utiHapi, Mi;
100 — mepepaxynok Ha 100 r rpynty; K, — Koe(ili€eHT TirpOCKOMIYHOCTI IS
nepepaxyHKy Ha abCOJIFOTHO CYXHil IpyHT; V' — 06’em mnineTku, mi; C — HaBaXkKa

IPYHTY, T.
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3arajpHy KUTBKICTE MYITY B IPYHTI (/{/0) BU3HAUAIOTh MIPH TPAHYIIOMETPHY-
Homy anaiizi. Koedimient crpykrypaocti K o6umcmorors 3a hopmymnoro:

Ho—Jle

o

K(%)=

MeTtoan Bu3aHa4yeHHsI BOAOCTINMKOCTI MakpOCTRYKTYpu

Metonx M. 1. CaBunoBa. Po3po6iienuii Ha ocHoBi MetoxiB I 1. [TaBioBa
i A. ®@. TromiHa 1 € 3apa3 ONMHUM 3 HAMITOMIUPEHIIINX Y TPYHTOBIN MPAKTHIILI.
CkiagaeThbesl 3 TBOX YaCTHH: (DPaKIiOHyBaHHS IPYHTY Ha CHTaX Y IIOBITPSIHO
CyXoMy CTaHi (cyxe mpocitoBaHH:); (hpaKkI[iOHyBaHHS HA CUTaxX y BOJII (MOKpe
npociroBanHsl). B nepmomMy Bunaaky (QikCyeThCsl KiIbKICTh Yy TPYHTI arpe-
rariB MEeBHOTO PO3MIpPY B JPYTrOMY BU3HAYA€THCS KUIBKICTh BOJOCTIMKHX ar-
perariB, TOOTO TA€THCSI SIKICHA OI[IHKA CTPYKTYPH 32 BOJIOCTIHKICTIO.

®pakuioHyBaHHS IPYHTY y HOBITPSIHO-CYXOMY CTaHi (cyxe npoci-
106annst). 13 3pa3ka IpyHTy, JOBEJCHOTO B 1a0OPaTOPii 10 MOBITPSIHO-CYXOTO
cTaHy, OepyTb cepeaHio mpoly 10 2,5 Kr (MiHIMAIbHO AOIMYyCTUMA HAaBa)KKa
0,5 xr) i mpocCioTh Ha cuTax 3 oTBopaMu 10 MM; 7 MM; 5 MM; 3 MM; 2 MM;
1 mm; 0,5 mm; 0,25 M. Habip cHT OBUHEH MaTH IiJJIOHHUK IS 30UpaHHS
¢paxmii < 0,25 MM 1 KPHIIKY JUTS 3aM00IraHHs PO3IMOPOIIEHOTO TPYHTY TIPH
MIPOCIIOBaHHI.

[pyHT, SIKHH aHAI3y€ThCS, HEBEIMKUMHU TOPIIAMHU KJIAAyTh HAa BEPXHE,
3 HAHOUTBIIIMMK OTBOPAMU CHUTO 1, 00EPEKHO HAXMIISIOUH BC1 CUTA, TIPOCIIO-
107Tb. He ciin nysxe crpsicatu cuta. [Ipu po3’eiHaHHI CHT KOXKHE IIIE Ppa3 CTPsi-
CaroTh 00EPEKHUM MTOCTYKYBaHHSM 110 peOpy TOIOHEI0 PYKH, 00 3BUIHHU-
TH 3 OTBOPIB 3acTpAr arperard. CyXuM MpOCiIOBaHHIM IPYHT PO3IIISAETHCS
Ha ¢pakii: >10 mm; 10—7 mm; 7—5 mMm; 5—3 mm; 3—2 mMm; 2—1 mm; 1—
0,5 mm; 0,5—0,25 mm; < 0,25 mM.

Koy ¢paxkiiito arperariB 30HparoTh OKPEMO, 3BAKYIOTh 1 00UNCITIOIOTH
BMiCT y mpomeHTax. Bmict ¢paknii < 0,25 MM BH3HAYAIOTh 32 Pi3HHICIO
MK B3SITOIO JIJISl aHATI3Y HABAXKKOIO IPYHTY 1 cyMor0 ¢pakiiid > 0,25 mm. 3a
100% mpuiimMaeThCs BCSI B3sITA JJISI aHATII3Y HaBakKa. 3a ofiep kKaHUMH JTaHH-
MU CKIIQ/Ial0Th TaOIHIIO Ta rpadik.

3a MaHUMH CyXOrO MpPOCIIOBAaHHS OOYHCIIOIOTH KOEQIII€HT CTPYKTYp-
HocTi K

(4 — cyma makpoarperaris posmipom Big 0,25 1o 10 MM, %; B — cyma arperaris
< 0,25 MM i Tpynok >10 MM, %).
Uum Buie K, THM I'pyHT Kpallle OCTpyKTypeHHil.
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OMiHKY CTPYKTYPHOTO CTaHy I'PYHTY 3a BMICTOM ITIOBITPSIHO CyXHX arpo-
HOMIYHO I[IHHHX arperaris 31iHCHIOOTH 3a mmkajoro C. I. Jlonroga, I1. V. bax-

TiHa (Tabm. 32).

32. OuiHka CTPYKTYPHOIO CTaHY IPYHTY

Bwmicr arperaris 0,25—10 mwm,
% BiI MacH NOBITPSIHO-CYX0I'0 IPYHTY

CTpyKTYpHMIi cTaH

>80
80—60
60—40
40—20

<20

Biaminuuii
Jo6puit
3a10BiTBHMIHI
HesanosinbHuit
Iloranmit

®pakuioHyBaHHS IPYHTY Yy Bojii, 200 BU3HAYCHHs BOJOCTiiiKoOCTi ar-
perartiB (moxpe npociiosanns). JIis BU3HAUCHHS BOJOCTIMKOCTI CKIIaAaloTh
cepenHto mpody 50 T 3 ycix (pakiiid arperaris, oJep)KaHUX i 4ac CyXo-
TO MPOCIOBaHHSI, TPOMOPINIHHO X MPOIECHTHOMY BMICTY: KOXKHY (PAaKIIito

Puc. 9. llpucrpiii
151 ppakuioHyBaHHS
IPYHTY Ha CHTaX
y Bomi

OepyTh Yy KIUIBKOCTI, sika JOPIBHIOE y TpaMax
MOJIOBUHI ii TPOIEHTHOTO BMICTY B JaHOMY
rpyHTi. Hanpuknaz: skmo y rpyHTi BMICT Qpak-
uii 5—3 mm cknagae 22%, To I CepeaHbOI
npobu Oepyts 11 1; mpu 15% Bmicti ¢pakuii
3—2MM—T7,5TIT 1.

B cepennio npoOy He BKIIIOYAIOTh (pakIito
<0,25 MM, 60 HaBaxkka Oynme menie 50 1, aye
IIPU PO3PAXyHKY BMICT BOMOCTIMKHX (pakiiiit
y IIPOIEHTAX OOUHCITIOITH Ha Macy S0 T

Cepennro mpoOy 0OEpeXHO BUCHITAIOTh
y JNITpOBHH IWIHAD, Ha 2/3 Horo 00’emMy Ha-
MOBHEHUH BOAOK. LIWIIHAPH BUKOPHUCTOBY-
IOTBCSL Taki K, SIK 1 UL TPaHyJIOMETPUIHOTO
aHaumizy (BucoTa 01m3bKo 45 cm, iameTp 7 cMm).
3py4HO TpAIIOBaTH 3 IMIIHJIPOM 0e3 HOCHKa
13 IPUTEPTUM BEPXHIM KPAEM.

Bucunany B UWIiHAP 3 BOIOIO TPYHTOBY
npoly 3anumaioTh y crnokoi Ha 10 xB., mo0
3 TPYHTY BHUILIO BCE MOBITPS, SKE 3HAXOJUTh-
cs B arperarax i Mk HUMH. J{J1s1 IpUCKOpeHHS
BUTHUCHEHHS TIOBITPSl IWIIHAP 3aKpUBAIOTh
CKJIOM 200 mpoOKoro, uepe3 1—2 XB. micis 3a-
HYPEHHSI B HBOTO TPYHTY, 00EpPEIKHO HAXHIISIFOTh
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JI0 TOPU3OHTAIBHOTO TTOJIOKCHHS 1 3HOBY CTaBJLATH JUIS BijcTOrOBaHHSA. Lo
oreparlito TMOBTOPIOIOTH JIBIYi.

UYepes 10 XB. TUITIHIP JONUBAIOTH BOIOIO IO CAMOTO BEPXY, 3aKPHBAIOThH
CKJIIOM 200 npo61<0}0 MePEBEPTAIOTh JIOTOPU THOM i TPUMAIOTh B TAKOMY I10-
JIOKEHHI JIeKIIbKa CEKyHJI, IOKH OCHOBHA Maca arperariB He IepeMiCTUTb-
cs BHU3. [loTiM muItiHAp nepeBepTaroTh, 00 arperat 3HOBY JAOCATIIN JTHA.
Takux MaHIMyIAUINA 3 TUIHIPOM ciIij 3poOuTH necsath. [loTiM numiHap me-
peBepTalOTh HAJ HAOOPOM CHT, SIKI 3HAXOASTHCS B IIMPOKIN IMIIIHIPUYHIN
MOCYAMHI 3 BOJIoK0 (puc. 9) 1 3aHypror0Th Horo y Boxy. Jnst Mokporo mpo-
CiIOBaHHS BUKOPHUCTOBYIOTH CHTa JiameTpoM 20 cM i BHCOTOIO OOpTy 3 cM.
Habip ckiagaroThk i3 cUT 3 JiaMeTpoM OTBOpIB 5 MM; 3 MM; 2 MM; 1 MM;
0,5 mm; 0,25 MmM. CKpIIITFOIOTH CHTa METAJICBUMH ITACTHHAMH 200 JIPOTSIHU-
Mu nyxkamu. [llap Boan y mocyauHi moBuHEH OyTH HA 5—6 cM BHIIIEe O0pTY
BEPXHBOTO CHUTA.

He Topkarounch IHa BEPXHHOTO CHTA, IIBHIKO BiIKPHBAIOTH IMIIIHID
1 OBUIBHUMU pyXaMU IIMIIIHPA PO3MOAUISIOTH ITPYHT IO TTIOBEPXHI CHUTA.

Uepes 50—60 c, xonu Bci BigokpemiieHHs kpynHiiie 0,25 MM OImycTsIThCs
Ha JIHO BEPXHBOTO CHUTA, LWIIHIP 3aKPUBAIOThH MijJ BOAOIO, HE TOPKAIOUUCH
JIHA CUTA, 1 BUIIMAIOTh 3 BOJIM.

Yactunaa dpaxmii <0,25 mm, sika 3aiumiaeTbes B IMIIHIPI, HE 30epira-
€TBHCSI, TOMY BOHA OOUHCITIOETHCS B TIOJAIBIIOMY 10 Pi3HHUILL.

[pyHT, AIKHil IEPEHECEHO HA CHTA, MPOCIIOIOTh; CUTA TOBIIBHO TIiIHIMa-
10T Ha 5—6 cM (HE OTOJIOI0YH TPYAKH IPYHTY Ha BEPXHBOMY CHTI) 1 IIBHI-
KO OIlyCKarOTh BHU3 Ha 3—4 cM, 4eKaloTh 2—3 . IIOKU I'PYIOUKH IPYHTY,
SIK1 TITHSUTHACS TIO 1HEPIIiT il Yac OMyCKaHHs, He BIAJyTh Ha JTHO cuTa. Tak
MOBTOPIOIOTH 10 pa3iB, MOTIM 3HIMAKOTh CHTa 3 OTBOPAMH JliaMEeTPOM OlIbIIe
1 MM, He BUiMalOuM BCLOTO HA0OPY 3 BOJIM, @ OCTAHHI CTPYIIYIOTH III€ T SITh
pa3iB i BUWMAIOTh 3 BOJIH.

Arperary, sIKi 3aJIHIIAIACS Ha CUTaX, SMUBAIOTh CTPYMIHHIO BOJIU 3 IIPO-
MUBAJIKU (200 31 IUTaHTY, 3’€IHAHOTO 3 BOAOIPOBIAHUM KPaHOM) CIIOYATKY
y BenuKy (hapdopoBy yamiky, 3 Hel Micis BUAAICHHS BOIU JCKAHTAII€I0 —
y YalKy cepegHbOro po3mipy (miamerpom 15 cm), i, HapemrTi, y 3BaxeHy
Maiy GappopoBy yamKy ado B aMIOMIHIEBHIA CYIIMIBHUNA CTaKaHYMK. [licis
BiJICTOFOBAHHS BOJIY 3 YaIlIKK 200 CTaKaHa 3JTUBAIOTh, BOJLY, SIKa 3aJIHIIUIIACE,
BUITAPIOIOTH Ha MilaHiit 0aHi a00 Ha eJICKTPUYHIN TUIUTII.

BwmicT ¢pakiiii 00Y4HCITIOIOTh Ha TIOBITPSHO CyXy a00 aOCOIOTHO CyXy
HaBaKKy. B mepniomy BHIaJKy 4amkyd ad0 CTaKaHUYUKH 3 (QPAKIisIMH ITiCIIs
MiZICyyBaHHs Ha OaHi a00 TUIMTII 3aJHUINAIOTh BIAKPUTHMH Ha TOBITPI
i IepiONYHO 3BAXKYIOTH JIO ONep KaHHS MOCTIHHOT MacH. SIKIIO po3paxyHOK
BEIyTh Ha aDCONIOTHO CyXHid IPYHT, TO (paKIlii B CTAKAHYMKAX 3 KPHIIIKAMH
BUCYIIYIOTh B CYIIMJIBHIH I1adi MPOTATOM II€CTH TOAMH 1 ITOTIM 111 JIB1 TO/TU-
HU [ KOHTpoIto. HeoOXiaHO 3HaTH BOJIOTICTh IPYHTY, B3STOTO AJIS aHAI3Y.
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J71s IhOTO OTHOYACHO 13 B3STTSIM HaBaKKH JUISI IPOCIIOBAaHHS OepyTh cepes-
Hi IPOOY IHOTO IPYHTY JJIsl BU3HAYECHHS BOJIOTOCTI.

Jlist 30upaHHs Ta MiACYITyBaHHS BOAOCTIHKNAX (PaKIiii peKOMEHIYETh-
Csl BUKOpHUCTOBYBarH QinbTpu miamerpom 12,5 cm. B takomy pasi ¢pakiii
3 CUT IepeHOCSITh Y (papdopoBi yaliku, a motiM Ha GineTpu, y niviku. Koxauit
¢binbTp moBUHEH OyTH 3BaYKEHUH 3 TO3HAUEHHSM (IIPOCTHUM OJIiBLIEM) 3 TO3HA-
YEHHSM HOMEpa IPYHTOBOTO PO3Pi3y, TOPU3OHTY Ta IIIMOMHU B3STTS 3pasKy,
posMipy dpakuii, Mmacu ¢inbTpy. [lincymeni Ha milikax GiUIBTPH 3 arperaramMmu
OJTHOTO TPYHTOBOTO 3pa3ka «HAHU3YIOThY» Ha OJHY HUTKY 1 PO3BIIIYIOTH LIS
BUCYIIYBaHHS HA MOBITPi A0 mocTiitHol Macu. Croyatky ix MOXKHA 3BaXy-
BaTH BCI pa3oM, a Micist JOCSITHEHHS MOCTIHHOT Mack — KOKeH OKpeMo. Po3-
paxyHOK B JJAHOMY BHIIQJIKy BEJICThCS Ha MOBITPSHO CyXy HaBaXKy.

OCKUTBKH JUTST BU3HAYCHHSI BOJOCTIMKOCTI OepyTh cepenHio mpoly 50 T
(TTONIOBUHY TPOLICHTHOTO BMICTY (pakIiid, oJep>KaHUX ITiJ] 9ac CyXOro Ipo-
CIIOBaHHSI), TO IIPU PO3PaXyHKy Macy KOKHOI (ppakIiii B rpaMax MHOXKAaTb Ha
JIBI 1 OIEP)KYIOTh MPOICHTHUN BMICT BiJMTOBIAHMX BOAOCTIWKHUX arperarisB
y rpyHTi. @pakuito menmre 0,25 MM 00uuCITIOOTH 3a pizHuLero (100% minyc
> Bcix ¢pakuiit >0,25 MM B%).

HasBHICTh y IPYHTI MEXaHIYHHX EJNEMEHTiB po3mipom Ounbime 0,25 MM
(KpynHHUH MiCOK, IpaBiid 1 T. /I.) CIIOTBOPIOE PE3YJBTATH arperaTHOro aHaji3y.
YV TakoMy BHUIQJIKy YHHSTH TaK: MiCIsS 3BaXKyBaHH (DpaKIIito mepeHocsTh y (hap-
(hopoBy HaIIIKY, 3aJIMBAOTH BOJIOO 1 PO3TUPAIOTh TYMOBHUM TOBKAauMKOM; 3pyH-
HyBaBILH arperary, BiIMHUBAIOTH APiOHO3EM, a MEXaHIIHI €JIEMEHTH, SIKi 3aJIH-
NIMIKCS B Yaliili ad0 B CYIIMIBHOMY CTaKaHYMKY, BUCYIIYIOTh JIO TIOBITPSIHO
CyXoro abo abCOIOTHO CYXOTr0 CTaHy 1 3BaXYIOTh. BiiHIMaroun B Mac (pax-
i1 Macy MEXaHIYHUX eJIEMEHTIB po3MipoM OuibIire 0,25 MM, OJepKYIOTh Macy
arperariB. [lotiM Bif HaBaxxku, B35TO1 st aHamizy (50 T), BiIHIMAIOTH CyMy
MEXaHIYHHUX eJIEMEHTIB, sIK1 3AJTUIIIUIINCS Ha CUTaxX 3 0TBopamu Oinbiie 0,25 M.

BwmicT dpakiii y npoiieHTax 009UCIIOTh 32 (OPMYIIOH0:

a-100
P

(X — BMicT arperartiB BiAIIOBITHOTO po3Mipy, %; ¢ — Maca arperatiB (0e3 me-
XaHIYHUX EJIEMEHTIB), T; P — HaBakka (0e3 MeXaHIYHUX €JIEeMEHTIB), B3SATOI IS
aHauizy, r).

JIitst KOXKHOTO 3pa3ka, SIKUW AOCIIKY€EThCsI, BA3HAYEHHSI CJTiJT IPOBOJUTH
3 MOTPIMHUM, a B JISTKUX BUMAJIKAX 1 3 OLJIBIIINM KOHTPOJIEM.

Hani, onepxai mij yac QpakUiOHyBaHHS IPYHTY y TOBITPSIHO-CYXOMY
CTaHi 1y BoJi, 0popMIIIOTh Y BUIIIsAAL Tabiuii abo rpadika.

3pa3ok 3amucy pe3ynbTariB aHaji3y CTPYKTYpH 3a merogoM CaBHHOBa
(4ncenbHUK — JIaHi CyXOT0 MPOCiOBaHHS, 3HAMEHHHK — JIaH1 MOKPOTO MPo-
CIIOBaHH):

X =
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Ne BwmicT ¢pakuiii Binnosinnoro posmipy (mm), %
pos- | Ipynr rﬁgﬁ;ﬂ:’m 510 10— 7|53 | 2| 1= |0.5—| 55
pisy ’ 71532 ]1]05][025]
YHopHozem
3BUYANHUN Hp 6,9(501(4.0|3.5]| 35| 42
U herko-cyr- | 18—26  [01:01 69163105174 |63 183|224 | 51,1
JTUHUCTUN

ITpu moOymoBi rpadika mo oci abCcIyc BiAKIAAAI0Th po3Mip (Gpakxiii, mo-
YUHAIOYHN 3 OLTBIN KPYITHOT, 10 OC1 OpJMHAT — BMICT (DpaKIliil y MpOLIEHTAaX.

CriBpoOiTHHKaMH ATpo(i3UYHOrO IHCTHTYTY 3alpONOHOBaHa (opmya
JUTSL pO3PaxyHKy KpHUTEpito BomocTiikocti A (%):

4= 100
C

(C — BMmicT cTpyKTYpHUX (pakiiid po3mipom Bia 1 go 0,25 MM, onep:kaHUX i
9ac CyXoro mpocitoBaHHS, %; Chc — BMICT BOAOCTIHKMX arperaris po3mMipom Bij
1 1o 0,25 MM, %).

3riZiHO 3 UM KPUTEPIEM OLIHIOITH BOAOCTIMKICTD 3a TAOMHUIICIO:

Cyma Bogocriiikux arperartis >0,25 mm, % Ouinka BogocTiiikocTi
<10 Bincytas
10—20 HesanosinbHa
20—30 HenocratHpo 3a/10BiIbHA
30—40 3a10BiIbHA
40—60 obpa
60—75 Bigminna
Binbme 75—80 HapamipHo BHCOKa




®I3NYHI NTOKA3HUKU I'PYHTY
LLinbHicTb TBEPAOI pasu rpyHTY

Ilin minsHicTIO TBepaOi a3y IPyHTY PO3YyMIiIOTh BIIHOLICHHS Mach
TBep/Oi (a3u rpyHTy (IpyHTY O€3 MImapuH) A0 OfuHUI 00’ eMy. SKIo mma-
TOK CyXOTO IPYHTY 3/IaBHTH TaK, {00 He OyJI0 MIApHH, TO BiHOIICHHS MacH
B3ATOTO IPYHTY J0 Ofep)KaHOTro 00’eMy i Oyae IIiMBHICTIO TBeproi (asm.
Bona 3anexxuTh BiJl XIMIYHOTO, MIHEPAIOTIYHOTO CKJIaTy 1 BU3HAYAETHCS Ce-
PEIHBOIO MUTBHICTIO PEYOBHUH, SIKi CKIIAJIAI0Th JaHUH IPYHT, Ta iX BITHOCHUM
BMICTOM.

Jo ckmaay MiHepaiIbHOI YaCTHHH TPYHTY SIK OCHOBHI MiHEpaJiB BXOISTH
KBapll, MMOJILOBI IITIATH, ITTUHUCTI MiHEPAJH, SKi MAIOTh IIUIBHICTh B MEXKaX
2,40—2,80 r/cm3 (Tabm. 33).

Pimre 3ycTpivaroThesi MiHepalu, sIKi MIiCTSTh 3aJ1i30, 3 MIUIBHICTIO 10 4,0.

inbHicTh TyMyCy cTaHOBUTH 1,20—1,40 r/cm3. Tomy y rpyHTax Manio-
TYMYCOBAaHHUX 1 B HHXKHIX TOPH30HTAaX T'yMYCOBaHUX I'PYHTIB HIUIBHICTH KO-
nuBaeThes B Mexax 2,60—2,80 i no 3,0 B 4epBOHO3EMHHX IpyHTax. Yum
Oarariie Ha TyMycC I'pyHT a00 TOPU30HT, TUM MEHIIIE IUTBHICTh TBEPAOT (a3u
(2,40—2,50 r/cm3).

33. HliabHicTh AesKHX MiHepasiB Ta iX cKJiaja

Miunepaa Cruian IisbHicTD, I/cM3
Kgap SiO, 2,65—2,66
Oprokia3 K,ALSi O 2,50—2,62
[Tnarioknasu:
anboIT Na,ALSi O 2,62—2,65
MIKpOKJIIH K,AlSi,04 2,54—2.57
Kaominit Al,(OHy) [Si,0,,] 2,60—2,63
MyCKOBIT KAI(OH,Fe),[AlSi;O,4] 2,76—3,00
JlumoHnit Fe,O, - nH,0O 3,40—4,00
Kanpuur CaCO, 2,60—2,80
Iinc CaSO, - 2H,0 2,31—2,33
MOHTMOPHJIOHIT Al,(OH),[Si,0,,] - nH,O bnuzbko 2,00
HoHTpoHiT Fe,(OH),[Si,0,,] - nH,O 2,27—2,29

TakuMm 9YHMHOM, IIINTBHICTH TBEPAOi (ha3u HEMpPSMO XapaKTepH3ye XiMid-
Huit cknan rpyHTy. [i HeoOXiNHO 3HATH 11 PO3PAXyHKY MOPO3HOCTI IPYHTY,
Ta MIBUJKOCTI TMAIiHHSI YaCTHHOK (BM3HadaeThes (opmynoro CTokca) mpu
TpaHyJIOMETPUIHOMY aHai3i.
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BuzHayeHHs WinbHOCTI TBEPAOI a3 rpyHTY

IH]J'H)HICTL TBepaoi (azu IpyHTY YacTile 3a BCE BU3HAYAETHCS 32 JIOMO-
MOTOIO MTKHOMETPA. HpI/IHL[I/IH HIKHOMeTpI/I‘IHOFO METOJly MOJIATaE y BU3HA-
4YeHHI 00°eMy BOJM a00 1HEPTHOT piMHU, SKHU BIAMOBIIa€ 00’ €My IPYHTY,
B3SITOTO JIJISl aHAITI3Y.

[TikHOMeTp — MipHa MOCY/MHA, KA JT03BOJISIE BH3HAYATH 00’ €M pinu-
HH 3 BEITUKOIO TOYHICTIO. SIK TpyOuii MKHOMETP MOKE BUKOPUCTOBYBATHUCS
3BUYaiiHa MipHa koi0a. Ha puc. 10 300pakeHi HaliOUTBII MOIMIUPEH] BUIN
nikHOMeTpiB. Haluacriine BHKOPHUCTOBYIOThCS mikHOMeTpu 00’emom 100
1 50 cM3; B reoJIOTi4HIN MPaKTHUI TPY BU3HAYCHHI IIUIBHOCTI MiHEPAIiB, SKi
piaxo 3yCTp1qa10Tbcsl KOPHUCTYIOTHCSI MiKpOMiKHOMeTpaMu. Haitbinbi 3pyd-
HUM BBXKa€ThCs MiKHOMETp 00’emoM 100 cm3 BUCOTOIO 8 cM i [LlaMeTpOM
4 cm. [1oOpe npuTepTra MacHBHA MPOOKA MA€ TOHKOKAIIISIPHUIA OTBip, uepes
KW BUAUTSIETHCS HATUIIOK PIIMHY Ml 4ac HalOBHEHHS mocyauHu. Llum
3a0e3IeUyEeThCS TOUHICTE Y POOOTI.

[Tpn BU3HAYEHHI OTITFHOCTI TBEPAOI a3y HE3aCONICHUX IPYHTIB BUKOPHUC-
TOBYIOTh JTUCTHJIBOBAHY BOJAY 0€3 TOBITpsI, 3aCOJICHHX, SIKI MICTATH JIETKO-
pozunHHI coi Oinbire 0,5%,— HenomsapHi pianHu (OeH3011, OEH3UH, TOTYOI,
KCHJIOIN, Tac).

Ha mpaxTuimi HaiOLIBII MOIMPEHUM METOJOM BH3HAYEHHsI IMITLHOCTI
TBepaoi gazu rpyHTy € meron H. A. Kaunncwkoro. Bin nomnsirae y Bu3HaueHH1
00’eMy MIKHOMETpA, Y MiJATOTOBI[ IPYHTY JI0 aHAJI3y Ta y BU3HAUCHHI IIiJTb-
HoCTi TBepaoi dasu.

BuzHauenns 06’emy l'llKHOMeTpa. [TlikHOMETp YMCTO MUIOTb, CIIOIICKY-
I0Th TUCTUJIBOBAHOIO BOAOKO 1 BUCYIIYIOTh B CYINMJIBHIN madi npu Temrie-
parypi He Buine 60°C. MoxHa TaKOXX CIOJOCHYTH HOTO €THIOBUM CIHPTOM
a6o edipoM i MPOCYIIMTH 3a JIOMOMOror0 rymMoBoi rpymi. Cyxuil miKHO-
METp pa3oM 3 IMpoOKOIO 3BaKYIOTH 3 TouHicTIo 10 0,001 . Boxy st anamizy
TOTYIOTh HamepenojHi. B koiu6i
MICTKICTIO 2—3 JI TUCTHIBOBAHY
BOJly KHIT STSITh HA TIPOTS3i JIBOX
ronuH. B rapsdomy cradi ii niepe-
JIUBAIOTh Y MPOTPITi CKISTHKA (10
BEepXy) 1 3aKpUBaAIOTh MPOOKaMU
3 XJIOPKAJIbLI€BUMHU TPyOKamu, Ha-
MOBHEHUMH HATPOHHHM BaITHOM.

Puc.10. Iliknomerpu
JJISl BU3HAYEHHS IIJIbHOCTI
TBepaoi (pa3u IPyHTY
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30epirati MPOKHUIT siTuCHY BOAY 3pYUHIllIe Yy CKISIHKAX BEITHMKOTO 00’ eMy (2—
3 7)), a mig 4ac poOOTH BUKOPUCTOBYBATH CKJISSHKA MEHIIOIO 00’ €My
(500 cm3). Iliero BOmOIO 3aMOBHIOIOTH 1 KPAIEIbHHUIIIO.

ITikHOMETp Chig 30epiraTi y Kpuctaizaropi abo y JepeB’SHOMY JOTKY
3 THI31aMHU 1 MEHIIIE TOPKATUCS HOTO pyKaMmH. SIK1mo HeoOX1AHO B3ATH ITIKHO-
MeTp, Tpeba 3aBepHYyTH HOro B PYLIHHK 1 OpaTH ABOMa NAJIBILSIMH 3BEPXY.

s BU3Ha4eHHS 00’ €My MIKHOMETP 3allOBHIOIOTh IPOKHIT’ TCHOI0 JHC-
THJIBOBAHOIO BOJIOIO IOBEPXY, TaK, 00 MPU 3aKpUBaHHI IPOOKOIO 3 Kamiyisapa
BUUIIUIA OJIHA-J[BI KPAILIMHK BOJIM, 3aKPUBAIOTh MIKHOMETD MPOOKOIO, sKa
peTensHO npuTHpaeThes. [1ix mpoOKoro i B Kaminspi He MOBUHHO OyTH Oyib-
0040K TOBITPSI. 3aNHCYIOTH TEMIIEPaTypy BOIH.

[TikHOMETp PEeTEeTHPHO BUTHPAIOTH CYXHM PYIIHHKOM, CTAaBJIATh B CyXHH
KpHCTaJi3arop 1 MepeHocsTh y BaroBy KiMHaty. Uepe3 20—25 XB. 3BaXyIOTh
Ha aHANITHYHKUX Tepe3ax 3 TouHicTio 10 0,001 . O6’eMm mikHOMETpa 00vuC-
JIFOIOTH 32 (POPMYIIOFO:

(V— 006’em mikHOMETpA, CM?; ¢ — Maca IMKHOMETPa 3 BOZOIO, T; ¢ — Maca CyXoro
MiKHOMETpa, T; D — NIUTBHICTH BOJIHW MPH JaHil TeMmneparypi, r/cm?).

3amoBHEHHS MIKHOMETpa 1 BU3HAYCHHS 00 €My CIIijl MOBTOPHUTH JIBidi-
TpHYi i 32 KIHI[EBHH pe3yabTaT IPUUHATH CEpeIHeE 3 yCix Bu3HadeHb. Cepe-
Hill 00’ €M MOTIM BUKOPUCTOBYIOTH B ITOJIANIBIIINA POOOTI.

ITicns Bu3HaYeHHsS 00’ €My BOAY 3 MIKHOMETpPA BUIIMBAIOTh, HOTO 3BAXKY-
I0Tb, SIK OYJIO OIKCAHO BUIIE, i BAKOPHCTOBYIOTh JUIS BU3HAUCHHS ILIBHOCTI
TBepaoi (azu rpyHTy. OCKITBKY Mij Yac BUCYIIYBaHHS MIKHOMETpP HE JI0BO-
JIATh 70 TIOCTIMHOT MacH, TO Tpeba BU3HAYUTH HOTO CEPE/IHIO Macy ab0 KOXK-
HOTO pa3y 3BaKyBaTH HOro.

MMiaroroBka rpyHTy 10 aHaJidy. [3 3pa3ka MOBITPSHO CyXOTO TIPYHTY
OepyTh cepennro mpody 150—200 r. 3 rpyHTY BHUAANSIOTH BEIHMKI KOpEHi
i 30epirarots iX. OpTIITEIHN, «KypaBIMKW 1 iHIII BKIFOYCHHS, SKi 3aKOHO-
MIpHO 3yCTpi4aloThCs y IPYHTI, 3aHIIAOTh. [Ipody po3THparoTs y CTymIi
1 IPOCIFOIOTH KPi3b CHTO 3 OTBOpaMH 1 MM.

[oxpiOHEHHS y CTYMI Ta MPOCIIOBAHHS CIiJ TOBTOPIOBATH JOTH, ITOKH
BCsI Tpo0a IPyHTY HE MPOHJIe KPi3b CUTO. SIKIIO Ha CUTI 3aJIMIIAETHCS TPaBii
(qactuHkM po3mipoMm 1—3 MM), Horo mojapiOHIOITH B METAJIEBIH CTYIIII
1 3MIIIYIOTH 3 ApiOHO3eMOM. BiiOpaHi BeuKi KOpeHi piKyTh HOXKHISIMHU Ha
JpiOHI 2—3 MM IIMaTOYKH) 1 TAKOXK 3MIIIYIOTH 3 ApiOHO3emMoM. Ilinrorose-
HUH y Takui crioci0 3pa3oK peTesbHO MePeMIlTyIOTh 1 30epiratroTh y 3aKpUTii
CKJIsIHIM OaHIli, KapTOHHIM KOpOoOIi a00 MaKeTi 3 BiAMOBIIHOK €THKETKOIO.
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34. ®opma 3anucy Npu BU3HAYEHHi 00’ eMy miKHOMeTpa
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BusHa4eHHs LWinbHOCTI TBEPAOI (ha3m HeE3aCOSIEHUX IPYHTIB

3 mATrOTOBIEHOTO 3pa3Ka I'PyHTY OepyTh cepenni mpoou: 8—10 r B mmikHO-
METpH JJIs BA3HAUEHHS MUTBHOCTI TBepOi Pa3u, 4—>5 T B CyIIMITbHI CTaKaH-
YUKH 200 OIOKCH AU BU3HAUYEHHs BoJorocTi. Ilicis 3BayKyBaHHS CYIIMIIbHI
CTaKaHYMKH 200 OFOKCH 3 TPYHTOM MIEPEHOCSTh Y CYIIWIbHY mady i BUCYIITY-
I0Th IPYHT Iipu Temiepatypi 105°C no noctiitHoi Mmacu. OOUHCIIOOTH Tirpo-
CKOIIYHY BOJIOTIiCTh y IPOLIEHTAX 1 L1i JaH1 BUKOPUCTOBYIOTH IIPH PO3PAXYHKY
a0COIIOTHO CyXOi HABaXXKH, B3STOT IS aHAIII3Y.

HaBaskky Ju1st BU3SHaU€HHSI IUTBHOCTI 3BaXKYIOTh CIIOYATKy Ha TEXHOXIMiY-
HUX Tepe3ax(Ha CKiIi ado KalibIll), a MOTIM Yepe3 JIHKY 3 JJOBTMM HOCHKOM
00epeIKHO MEPEHOCATD B MIKHOMETP.

[TikHOMETpH 3 IPYHTOM 3BaXXYIOTh Ha aHATITHYHUX Tepe3ax 3 TOUHICTIO
1o 0,001, HaJMBaKOTh B HUX AMCTHILOBAaHY BOIY B TaKii KUILKOCTI, 1100 TIi-
CJIsl 3MOYYBaHHS IPYHT OyB MOKPUTHH I1apoM Boau 3—35 MM. OOepexHo Te-
PEMINIYIOTH TPYHT 3 BOJIOIO (HE PO3Ma3yIouH 10 CTIHKaX MIKHOMETPA).

ITikHOMeTpH 3anumaroTh BigkpuTiumu Ha 10—12 rogus. YnMm kpaie 3Mo-
YEHUI IPYHT, THM MEHILe a0cOPOOBAHOTO MOBITPS 3ATUIIUTHCS HA MOBEPXHI
WOro 4acTUHOK, TUM TOYHilIe OyIyTh pe3ylbTaTH. 3 1€l K METOH BHUKO-
HY€ThCsS 1 HacTymHa omepauis: depe3 10—12 roguH BiIKPHUTI MIKHOMETPH
CTaBIATh Y MOPOXKHIM €KCUKATOp 3 TyOyCOM, 3 SIKOTO 3a JJOMOMOTOI0 Hacoca
BiZIKaUyIOTh OBITPS A0 BHYTPIMIHBOTO TUCKY 160 MM pT. cT. (2,12 - 104KI1a).
[Tpu BUKOpHCTaHHI CKIITHUX €KCHKATOPIB CIIiZ CyBOPO JOEPKYBATHCS TAKO-
IO IPaBWJIa: TPUMATH Y YOXJIi 3 KOMITAKTHOI TKAHWUHH, TIPAIIOBATH B 3aXHUCHUX
OKYJIISIpax, IMiITPUMYBATH BCTAHOBJICHE PO3PIIKCHHS B CEPEMHI €KCUKATOPA.
B MeraniuHMX eKCHKAaTOpax MOXKIMBHI IMOBHUI BakyyM. B pospimkeHoMy
eKCHKaTopi HiKHOMeTpI/I BUTPUMYIOTH MPOTSATOM TOIWHHU JUIS ITOBHOTO BU-
JaJICHHS TIOBITPS 3 BOIM Ta IpYHTY. epes rofuHy B CKCHKATOp BIyCKAioTh
HOBITPs1 (BIIKPUBAIOTH KpaH), mKHOMeTpH BUIMAIOTH i JOIUBAIOTH JOBEPXY
IMCTHIHOBAHOIO BOIOIO O€3 MOBITPSI.

Ioctykyroun nanbiem ado OJiBLEM IO CTIHKax MIKHOMETpa, BUJAIIAIOTh
3aJIMILIKY MOBITPS 3 IPyHTY. BynbO0UKH, AKi 3aMIIMIUCS B TOPJIOBHHI MIKHO-
MeTpa, pyHHYIOTh TOHEHBKOIO CKJISTHOKO MATMYKOI0 200 METAIEBUM JIPOTOM,
a K1 3aJHMIIAIOTHCS 1 MMICS I[LOT0, BUIAIAIOTHECS J0JaBaHHAM OIHIE€I-IBOX
Kkpanens edipy. Kopinii, sSKi CIIIMBAIOTH HAa TOBEPXHIO, BKPYIYIOT B CEPEaN-
HY PIIMHU OIBUJIKAM MOBEPTAHHSIM TOHEHBKOI CKJISTHOT TTAJTMYKU 200 JIPOTY.
[TikHOMETpH 3aKPUBAIOTH MPOOKOFO 1 BUTHPAIOTH CYXHM PYITHHKOM.

B kpucranizatopi abo y crieniaibHOMY JOTKY 3 THIi3IaMH TIKHOMETPH I1e-
PEHOCATh y BaroBy KiMHarty i uepe3 20—25 xB. 3BaxyroTh. [1ig yac 3amos-
HEHHS MMIKHOMETpa 000B’I3KOBO 3aMHCYIOTh TEMIICPaTypy BOIHL.

B pasi BincyTHOCTI BaKyyMHOTO MPHUCTPOIO JUISl BUJAIICHHS TIOBITPSI BU-
KOPUCTOBYIOTH KUIT SITIHHS ITPOTSITOM TOJIMHH (3 ITOYaTKy KUMiHH). B Takomy
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BUTIAAKY Mmicist 10—12-roquHHOTO 3MOYYBaHHS IPYHTY y MIKHOMETp HallU-
BAIOTh TUCTHIILOBAHY BOJY 10 TIOJIOBUHH 00’ €MY i CTaBISITh HOTO Ha MillaHy
Oanro a00 Ha eTEePHUTOBY ILTUTKY. [Ipn 1IbOMY HEOOX1THO CITIAKYBATH 3a ITiK-
HOMETpaMH 1 He J0IMyCcKaTh OypXJIMBOTO KHUITIHHSL.

[Ticnst kUM’ ATIHHS TPOTATOM TOAMHU TMIKHOMETP Ta HOro BMICT OXOJIO-
JUKYIOTB 1 JIOJMBAIOTh BOJOIO J0BepXy. [lonanbmni omepariii Ti Xk, 10 1 npu
BUKOPHCTaHHI PO3PiIKEHHSI.

[inpHicTh TBEPAOI (ha3u IPYHTY OOUHCITIOIOTH 33 (OPMYJIOKO:

__ B00 P
(100+W,)-V ¥

(d — 1minBHICTE TBEPOI (a3u IPyHTY, I/cM3; P, — Maca MOBITPSHO-CYXOTO IPYH-
Ty y MKHOMETpi, T; P — Maca abCONIOTHO CyXOro IPyHTY, T; V' — 00’eM IpyHTY
y IMIKHOMETpI, cM3; W, — BoJIOTiCTh 3pa3Ka IpyHTY, %).

Po3zpaxyHnok mpoBomsTh 3 TouHicTio 10 0,001. st BepXHIX IPYHTOBUX
TOPHU30HTIB BU3HAYCHHS LILUIBHOCTI TBEPAOi (ha3u MOBTOPIOIOTH Tpudi, a mpu
HAsSIBHOCTI BEJIMKOT KIJIKOCTI KOPEHIB — IT’SITh pa3iB. J{JIs HIDKHIX TOPU30H-
TiB JIOIYCKAa€ThCSl JIBOPA30BE MOBTOPEHHA. PO3XOKEHHA Y KOHTPOJIBHUX
BHU3HAYEHHSX He MOBUHHO nepesuitysaru 0,02.

BusHauyeHHs LWinIbHOCTI TBEPAOI hasu 3aCOIeHUX IPYHTIB

J1n1s1 BU3HAUEHHS IIIIBHOCTI TBEpOi a3y 3aCONEHHUX IPYHTIB BUKOPHUCTO-
BYIOTH iHEPTHI piTuHN.

3pa3ok He MOBHHEH MICTHTH BOIY. ToMy HOT0 CIIOYaTKy BHCYIIYIOTh ITPO-
TsiroM 10 roxuH y cymmisHIA madi mpu temmeparypi 105¢C. Tlotim i3 cy-
MIMIEHOTO CTAaKaHYHMKA Yepe3 JIHKY 3 JOBTOI0 TPYOKOIO (SKa JOXOIHTH JI0
JIHa TIKHOMETpA) 3pa3oK MIBHIKO IEPEHOCATH Y IIKHOMETp, 3aKpUBAIOThH
NpoOKOK 1 3BaXKyIOTh. [PyHT 3aIMBarOTh iHEPTHOK PiAMHOIO IIApOM 5—
10 MM i1 3anmumiaror Ha 10—12 rogus 1i1st BUTHCKaHHS TOBITPsL. [loTiM mik-
HOMETp CTaBJIATh HA OJHY TOJHMHY Y BaKyyM, ICJIS IIbOTO 3allOBHIOIOTH Pi-
JUHOIO JTOBEPXY, 3aKPUBAIOTH MPOOKOI0, BUTHPAIOTH PYIIHUKOM 1 HEraiHO
3BaXyIOTh. BcCi omepallii mo HarmoBHEHHIO MIKHOMETPa PiANHOI0 BUKOHYIOTb
y BaroBiii kiMHari, Jie 30epiraethcs 1 piguHa. Lle nprckoproe mporec podoTwu,
a TaKOX ITiJIBUIILY€E TOYHICTh, 00 OPTaHivHI PiTUHA HIBHKO BUIAPOBYIOTHCS.

PinuHa, sika BUKOPUCTOBYETHCS, IIOBUHHA OyTH 4mcTOor0. CIlill BpaxoBy-
BaTH 3MiHY ii IIITBHOCTI 3aJI€KHO Bifl 3MiHH TemIieparyp. st BU3HaYCHHS
NIUTBHOCTI PIAWHYU TKHOMETP HANOBHIOIOThH JAHOK PIIUHOIO 1 3BaXKYIOTh.
PosninuBimm macy piuHu Ha 00’€M MIKHOMETpPa, OOYHCITIOITH MUIBHICT
piauHYU Tipy gaHii Temneparypi. [IUTbHICTD IPpYHTY IIpU poOOTI 3 IHEPTHOO
PIAMHOIO0 BU3HAYAIOTH TaK, SIK 1 TPH POOOTI 3 BOJIOTO.
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LUinbHICTb rPYHTY

ITix mMinBHICTIO TPYHTY PO3yMIIOTh BiJHOIICHHS MAaCH CYXOTO IPYHTY He-
3pyHHOBAHOTO CKIITY JI0 OJMHHUII 00’ eMy. OOUUCITIOTH 32 (HOPMYIIOH0:

(d, — 1iIBHICTB IPYHTY, I/cM3, KI/M3; P — Maca CyXOro IpyHTy He3pyiHOBaHOTo
CKJIa/ly Y BIJIIOBITHOMY 00 €M, T, KT; ' — 00’€M IpyHTY, CM3, M3).

Le ogna 3 BaxiIMBILIMX (DI3MYHUX XapaKTEPUCTHK, sIKa MO3HAYAETHCS
Ha BOAHOMY, MOBITPSHOMY, TEIUIOBOMY pEKMMax. 3HATH IIIJIbHICTH IPYHTY
CIIJ AJISl BUPILIEHHS 0araTboX MPaKTHYHUX 3a]1a4y: PO3PaxyHKY MMOPO3HOCTI,
PO3paxyHKy Ha BIAMOBIJHIN IUIONII MAacu IPYHTY, 3alaciB BOAM, MMOKUBHUX
PEUYOBHH, TYMYCY, MIKPOEJIEMEHTIB, HOPM IIOJIMBY 1 3pOLICHHS TOWIO. 3a
LIIBHICTIO TIOBEPXHEBUX TOPH3OHTIB BUCHOBYIOTh MPO CTYMiHb OKYJBTY-
peHocTi IpyHTiB (Tabm. 36). Jlyke MUIBHUI y CyXOMY CTaHi IPyHT YHHUTb
BEJIUKHH OITip KOPEHEBiH cucremi pociH, HOTpe6ye JIOZaTKOBUX BTpPAT IpU
06po6m<y B nepe3BooskeHOMY HIITBHOMY IPYHTI CKIIQIAIOTHCST HECTIPUST-
THBi YMOBH JUIsl POCITHH 4epe3 3aOBHEHHS Maiike BChOro 00’eMy mImapuH
BOZIOIO i HeAoCcTaTHIO aepauito. LimpHuii rpyHT cnabo GinsTpye Bomy.

Mexi KOMMBaHb MIUTHLHOCTI TPYHTY JOCHTH MIMPOKi. Jiisi MiHEepalbHUX
IpYHTIB BOHU cTaHOBIATH 0,9—2,0, a ans opraniunux (top¢iB) — 0,15—
0,40 r/cwm3.

36. Ouninka minsHocTi IpyHTY (32 H. A. KaunHcbknm)

HlisbHicTH .
TOVHT Ouinka IPyHTy CyIJIHHHCTOTO
l; %Msy’ Ta LIMHUCTOTO TPAHYIOMETPHYHOIO CKJIALY
<1 IpyHT myxxuii a6o 6araTm?17Ha OpraHivHi peYOBHHH, HATIPUKIIA],
JIEpHUHA B [10JbOBUX 00 J1iCOBUX IPYHTaX.
1,0—1,1 OnrtuManbHa sl KyJIbTypHOI CBIKOT OpaHKH
1,2 Opaska yuijibHeHa
1,3—1,4 OpaHka Jye yuiijbpHeHa
1,4—1,6 OnrtumManbHa A7l MiIOPHUX IIApiB Pi3HUX IPYHTIB
1618 Jyxe yIlilbHEeH] 1110BiabHI TOPU30HTH MEPEBAXKHO MiJ30IUCTUX
b b

IPYHTIB 1 COJIOJICH, TOPH3OHTH YSPBOHO3EMIB

Pi3Hi TeHeTHYHI TOPU30HTH TAKOXK MAlOTh HEOIHAKOBY IIUIbHICTH. Haii-
MeHII 1 BeJTMYMHU XapaKTepHi JJIs BEPXHIX IIapiB IPYHTY, HAWOULIbIIT —
JUTSL HUKHIX, 0COOJIMBO 1TIOBIaIbHUX Ta OTVIGEHUX TOpU30HTIB. Hampukian,
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TYMYCO-CIIOBIaIbHUI TOPU30HT JICPHOBO-IIA30IMCTHX TPYHTIB Ma€ MIiJib-
HicTh 1,2—1,4; emoBianpHuii — 1,4—1,5; 111 UTIOBIABHOTO TOPU3OHTY
el moka3HuK cTaHoBuTh 1,6—1,8 r/cm3. IinbHICTE OPHOTO MIAPY YOPHO-
3emiB — 1,0—1,3; migopaoro — 1,3—1,4; a B mepexiiHAX 70 IPYHTOTBOP-
Hoi mopoxu — 1,1—1,2 r/cm3. B oriteeHnx MiHepaabHUX TOPU30HTAX OOIOT-
HUX I'PYHTIB 1 CTOBIYACTUX TOPH30HTAX COJOHIIB IIIIbHICTH HAOIMKAETHCS
10 1,9—2,0 r/cm3. Kpim Toro, III" 3mMiHIOETBCS B TIPOCTOPI 1 Yaci, 0co0JIMBO
Yy BEPXHIX TOpU30HTaX, SKi 3a3HAIOTh BIUIMBY KJIIMATUYHHMX, O10JOTTYHUX
1 @aHTPOIOTEHHUX (DAKTOPIB.

Po3zpisustoTs piBHOBaXHY 1 ontuMmansHy LI Pignosascrnoio esascaioms
WinbHICMb 20PU30HMIE, KL 082Ul wac He 0bpoosiaucey. [1oka3HUKH PIBHO-
Ba)XHOT IIIILHOCTI TPYHTY HaBeJCHO B Ta01. 37.

OnmumanvHolo 88aANCAEMbCIL MA WIILHICMb IPYHIY, NPU AKIl 34 IHUUX
PIBHUX YMOB OMPUMYIOMb HAUOILILULI 8PONICAL CillbCOKO2OCROOAPCLKUX K)b-
myp. OnTUMabHA HITBHICT 32 CBOEIO a0COIIOTHOIO BETMYMHOO 1H/IMBITY-
aJbHA JUI KOXKHOTO THITY IPYHTY, Ul PI3HOBHUIB I'PYHTIB I110JI0 TPaHYJIOMET-
PUYHOTO CKJIAy 1 Jiisi O10JIOTIYHUX TPYI CIIBCHKOTOCIONAPCHKHUX KYIBTYP.
V nerkux rpyHTax ONTHUMajbHA IMIBHICTH BUINA, a Jiama3oH ii KOJWBaHb
JIEII0 MIMPIINHA, HIK Y IPYHTaX CEPEAHBOrO 1 BAXKKOTO IPaHyIOMETPUYHOTO
ckiany (tabm. 38).

37. 3HauyeHHs PiBHOBAKHOI INIJILHOCTI IPYHTIB YKkpainu B mapi 0—20 cm

I'panyaomerpuyHuii IlinbHicTh I'panyaomerpuunuii | HliabHicTh
cKJIax IPYHTY, I/cm3 cKIan IPYHTY, I/cm3
Jleproso-niosonucmuil Cipuil nicogutl

Mimanuit 1,50—1,65 CepeIHbOCyITIMHKOBHIH |1,25—1,35
TmuaucTo-minanuin 1,35—1,45 Temno-cipuii nicosutl
Cynimanuii 1,45—1,60 CepennpocymunkoBuii |1,20—1,30
Jleproso-kapbonamnuii Yoprozem oniozoneHuil
Cymnimanuii 1,20—1,40 CepeHbOCYTIIMHKOBUM | 1,20—1,35
JlerkocyrnuHkoBui 1,15—1,35 YopHoszem munosuiti
Jleprogo-eneceuii CepeHbOCYTIIMHKOBHH I 1,10—1,30
BaxkkxocyrnmuukoBuit 1,40—1,55 Hoprosem seuuatinui
_ BaxxkocyrmuHkoBuit 1,10—1,25
Jlyunuii U = .
= OpHO3eM Ni6OeHHUl
C 1,15—1,30 =
CPEAHBOCYTMHKOBIH BaxkocyrimiHKOBU T 1,20—1,30
Topgosuwe nuzunne JIerKOIMHUCTHUH 1,25—1,40
Crynisb posknagy Topdy 0.12—0.18 Temmno-kawmarnosuii
35—40% ’ > BaxxkocyriuHkoBU I 1,25—1,35




124 3aransHe rpyHTO3HaBCTBO

IIpooosaicenns mabn. 37

I'panynomerpuyHuii IlinbHicTh I'panyaomerpuunuii | HlinbHicTs
cKJIaj IPYHTY, I/cm3 cKJIaj IPYHTY, I/cM3
Hcno-cipuii nicosuti Kawmanosuii
CepenHbOCYTITHHKOBU | 1,03—1,40 JlerkormuHUCTHIT I 1,30—1,40

OnTUManbHi IHTEpPBAIHU IIIBHOCTI IPYHTY HE € KOHCTaHTaMu. BoHu 3wmi-
HIOIOTBCS Y 4Yaci 1 HacaMmmepes y 3B’ 3Ky 13 MipOro 3BOJIOKEHOCTI IpyHTY. [Ipu
BHUCOKiil BOJIOTOCTI ONITHMYM y MeKaX BCTAHOBJICHOTO JiaNa30Hy 3MilyeThb-
csi B OIK HM3BbKHX TIOKA3HUKIB HIUTBHOCTI, & B YMOBaX HEIOCTaTHHOTO 3BOJIO-
SKEHHST — J10 O1IBIIT BUCOKHX 3HAYEHbD.

3epHOBI KyJIBTYPH MEHIII BUMOTIIHBI JIO plBHH VIIIJIBHEHHS, HIX TIpocar-
Hi. s 6impmocTi 3CPHOBUX HA CEPE/IHBO- i BaKKOCYIIHHKOBHX TPYHTax
ONITHMAITBHI YMOBH POCTY 1 PO3BUTKY CKJIAIalOThCS Y Jialma3oHi MUTEHOCTI
Bix 1,0 1o 1,3; Ha nerkocymmHkoBUX — Bif 1,3 1o 1,45 r/cm3. Ha cymima-
HUX TIPYHTax OINTHMalbHI YMOBH HE TOPYIIYIOThCS B jiama3zoHi 1,35—
1,50 r/cm3. [lst mpocarmHux KyJIbTyp ONTUMAJIbHUH Jliana3oH MiIbHOCTI CTa-
HoBUTH 1,0—1,35 r/cm3.

BinxuneHHs WinbHOCTI IPYHTY Bij ONTHMYMY SIK Y 01K 301NbIIEHHS, TaK
1 3MEHIIICHHSI HETAaTUBHO BIUIMBAE HA PICT 1 PO3BUTOK POCIHH, 3aIli3HIOETh-
Csl TOSIBA CXOJIIB, PI3KO 3MEHIIYETHCS BUCOTA POCIHH, NMOCTA0IIOEThCS 3a-
OapBIICHHS JIUCTKIB, 0OMEKYETHCS PICT KOPEHIB, a iX (hopMa MOPYNIyeTHCS,
Oys1b0M Ta KOpEHeIIoNn JIe(POPMYIOThCS, PI3KO 3MEHIIYEThCS TOCTYIHICTh

Puc. 10. BuzHaueHHs IiJILHOCTI
TPYHTY.
a — CTaHIAPTHAN KOMIUTEKT JIS
BU3HaueHHs (] — UITiHIp,
2 — cpsiMoByBau, 3 — 60HOK,
4 — MOJIOTOK, 5 — JIonaTKa,
6 — OrOKCH),
6 — B3ATTS IPOO
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BOJIOTH 1 320€3MEUCHICTh MOBITPSM, 30UIBIIYIOTHCS BUTPATH Ha 00pOOITOK
IpyHTY. BHaCHiMOK 3HMKEHHS NIUTBHOCTI 3MEHINYEThCSI 00’ €éMHA KOHIICHT-
pallist BOJIOTH 1 €JIEMEHTIB JKUBJICHHS, [0 TAKOXK MPU3BOAUTH JO 3HIDKCHHS
HIPOIYKTHBHOCTI POCIIHH.

Bu3HayaroTh HIUIBHICTh IPYHTY Y IOJLOBUX 1 JTa0OPATOPHUX yMOBax.
YV nojp0BUX yMOBax HalOUIbII MOMKpPEHUH OypoBUil MeTOA, SIKU 3aCHOBA-
HUI Ha BiIOOPI1 3pa3ka IPyHTY HemopyleHoi Oy/1I0BH 3a JOTIOMOTOI0 IHTIH/-
pa — Oypa BiINOBITHOTO 00’ €MYy.

Haii0inpm mommpeHuM METOIOM BU3HAYCHHS IIIBHOCTI IPYHTY € METOA
pixkydoro kinbist H. A. KaunHCbKOTO. 3TiTHO 3 IIMM METOIOM 3pa3oK IPYHTY
3 HEMOPYIICHO OYTOBOIO BiIOMPAIOTH 3a JIOMIOMOTOIO CIIEIialibHOTO Oypa
B METaJICBE KiJIbIIE, SIKE Ma€ 3HOMHI KPUIIKH.

38. 3HaueHHs ONTHMAJIBHOI IMIBHOCTI IPYHTY JJIf CUIBCHKOroCmoaap-
cbkHX KyJabTyp (32 O. I. Bongapesum, B. B. MeaBenesum)

InTepBaJ IIIBHOCTI
Kyabrypa P m ?

r/em3
MOJIICCS JIlepHOBO-ITi30JUCTI CYIIIIAHI Ta JIETKOCYNTIMHKOBI
3epHOBI KOJIOCOBI 1,25—1,35
Kyxypynza 1,10—1, 30
Kapromis 1,15—1,25

J1epHOBO-ITIA30JIMCTI CePEHBO- 1 BAYKKOCYTIIMHKOBI

3epHOBI KOJIOCOBI 1,10—1,40
Kyxypynza 1,10—1,20
Kapromns 1,10—1,20
Kopmogi 606u 1,10—1,30

JIICOCTEII Cipi s1icoBi J€rKOCYIIIMHKOB1

3epHOBI KOJIOCOBI 1,10—1,40
Cipi JicoBi cepeiHbO- 1 BAXKKOCYTIIMHKOBI

3epHOBI KOJIOCOBI 1,05—1,30

Kyxkypymza 1,00—1,25

YopHO3eMH THIIOBI Ta OITiA30JICHI JIETKOCYTIIHHKOBI

3epHOBI KOJIOCOBI

1,10—1,40

YopHOo3eMHU THIIOBI Ta OIiI30JICHI CePEeIHBO- 1 BAXKKOCYITHHKOBI

3epHOBI KOJIOCOBI 1,10—1,30
Kyxypynza 1,00—1,25
I'peuka 1,20—1,30
IIpoco 1,20—1,40
Topox 1,10—1,35
yxposwii Oypsik 1,00—1,25
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IIpooosacenns mabn. 38

InTepBas WijiLHOCTI,

KyasTypa ems

CTEII YopHo3emu 3BUUaliHi Ta MiBAEHHI, KAIITAaHOBI CEPEIHbO-
1 BaXKKOCYIIMHKOB1

3epHOBI KOJIOCOBI 1,05—1,30
Kykypynza 1,05—1,30

Texnika Bu3HaueHnnsi. Ha micui B3STTS 3pa3ka BHPIBHIOIOTH TUIOIIAIKY
20x30 cM, Ha Ky BCTAHOBJIIOIOTh CIIPSIMOBYBaU. 3a3/aJIeri/ib 3HSBIIU 3 Kilb-
151 KPHIIKH, BCTABJSIFOTH KUIBLIE B OTBIp CHPsIMOBYBada. BepTukansHuMu py-
XaMU BTYJIKH KiJIbIIe BIABIIOIOTH y IPYHT Ha DIMOHMHY cripsMoByBad. [loTim
CHPSMOBYBaY 3HIMAIOTh, IPYHT HABKOJO KUIbIS 3YMINAIOTH, 3aKPUBAIOThH
KIJIbIIE BEPXHBOIO KPHILIKOIO, Hi,[lpiSaIOTb IPYHT 3HHM3Y HOXKEM 1 BHIMAIOTh
KiJIbIIE pasoM 3 IPYHTOM. Jlaui 3pi3aloTh IPYHT [0 HHKHIH p1>1<yq114 CTOpOHI
KIUTBIIS Ha plBHl #0ro KpaiB, 3aKPUBAIOTH APYTOK KPHILIKOIO i PETENBHO 1po-
YHUIAIOTh 30BHIIIHI CTIHKM KUTBLS BiJl HAUILIOTO TPYHTY. Y pasi Bimdopy
3pa3KiB Ha JCKIJIbKOX ITMOWHAX IIIBHICTh TTOYMHAIOTH BU3HAYATH BiJl BEPX-
HBOTO II1apY, TOTIM OCTaHHIH 3HIMAIOTh, BUPIBHIOIOTH IUIOMIAKY 1 6epyTh HO-
BUH (HacTynHHIA) 3pa3ok. [Ticis B3STTS 3pa3ka KIbIE 3 MPOOOI0 3BaXKYIOTh.
OjHOYAaCHO BiZIOMPAaOTh Y OIOKCH MPOOy IPYHTY JIJIsl BU3HAUCHHS TIOJBOBOT
BOJIOTOCTI B MOTPiOHIH MTOBTOPHOCTI.

Jns BU3HAUCHHS IMUTBHOCTI IPYHTY B OPHOMY Iapi BHKOPHCTOBYIOTH
Kb 06’ emom 300—500 cm3. B OinbIir mOOKUX MIapax MIIbHICTh IPYHTY
BU3HA4YaroTh KinbLsaMU Ha 100 cm3. Kinbug noBuHHI OyTH MpOHyMepoBaHi
1 3Ba)keHl.

[Inomanxy A BU3HAUEHHS MIUTBHOCTI IPYHTY (DIKCYIOTHCS KiJIOUKaMHU
Ha KYJIbTypax CyHiJbHOI CIiBOM 1 permepaMu Ha MpOCamHHUX TOciBax, 100
y pasi moJanpIIoro BU3HAYCHHS BUKITIOUUTH JUISTHKY, JIe BKE paHille poBo-
JUAITUCS] BU3HAYCHHSI.

Jns BU3HAUYEHHS IMUTBHOCTI IPYHTY CIiA 3HATH 00’eM KuTbIl (V, cm3)
3 TouHicTio 10 0,1 cM3. BusHayaroTh HOro 3a Takor GopMyIIoro:

- nD? - h ’
4
(h — Bucora KinbIs, cM; D — niaMeTp Kbl cM; T =3,14).
[inbHicTb IPYHTY (d,, T/CM3) 00UUCITIOITH 32 GOPMYIIOIO:
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(P — maca cyXoro IpyHTy B KiJiblli, T; V — 00’€M KiJIbIisl, CM).
JIJis 3py4HOCTI BUSHAUCHHS CJTiJ] KOPUCTYBATHCS TAOIHIICHO.

®opma 3anucy Npu BU3HAYEHHI aHATI3Y IMIILHOCTI IPYHTY

g;l]:; Ho- HI:)/[aoc;c- Kl\iill;caﬂ Maca Bouno- Maca 06’em ]-u-iﬂb-
Bapi- Mep p 1 cuporo | . a0coJII0T- ian. | HicTe
B3ATTH | . HBOI'O |3 CHPHM ricTh,| 4o cyxoro pyH-
aHT Kijab- | . IpyH- | Y s Y
3pas- KUIbLS, | TPYH- Yo IPYHTY. ) Ty
us Ty, T L
Ka, CM r TOM, T r r/ems
a | op [ DS w po R0 P
B 100+ W R4

LLinapyBaticTb rpyHTY i 3a0€e3rne4eHiCTb NoBITPSIM

InapyBaTicTi0 (MOPUCTICTIO) IPYHTY HA3UBAETBHCS CYyMApHUUl 00 €M
YCIX NOP [ NPOMINHCKIG MIJIC MEXAHIYHUMU eleMeHmamu, CMpYKmypHUMU a2-
pecamamu ma 8 cepeduni ix 8 00uHuYyi 00 ’emy Ipynmy nHenopyutenoi 6y0osu.
Bumiproetbcs mmnapyBaTicTh Y BiICOTKax BiJl 00’ €My IPYHTY.

3a BEMTUYMHOIO TIOP 3arajbHy MOPHUCTICTh NOAUISAIOTh Ha Kaniiapuy (nia-
MeTp nop <l MM) i Hexaninapuy (niamerp mop >1 mm). Kaninapna mmapy-
BaTiCTh MOAUISETHCSA Ha: MakpokamiisipHy (1,0—0,1 mMM), Me3okamiiaspHy
(0,1—0,001 mm), mikpoxkaminspay (0,001 mm).

3a BOAOYTPHMYIOUOIO 3[aTHICTIO IPYHTY MIAPYBATICTh MOAUISETHCS Ha
axmueny i nacusny. Jlo aKTUBHHX BITHOCSATBCS IIOPH, IO SKUX PYXaE€THCS
BiJIbHA BOJIa T JIIEF0 MEHICKOBHMX CHJI 1 cvun TpaBitanii. lle nexaninapua,
MakKpo- 1 Me30KariJspHa mmnapyBaTicte. [lacBHI mopH TOHKI (MiKpoKarii-
JSIpHA TIOPUCTICTE). [1pH 3BOJIOKEHHI IPYHTY BOHH MTOBHICTIO 3aITOBHIOIOTHCS
3B’513aHOIO BOJIOIO, SIKA YTPHUMYETHCSI MOJICKYJIPHIMU CHJIAMH 1 € HETOCTYTI-
HOIO JiJ1st pociuH. [lacuBHI MOpH arpOHOMIYHO HE IIiHHI.

KpynHi mopu B rpyHTi Oinblly yacTHHY 4acy 3ailHATI moBiTpsm. Taki
[IOPY HA3UBAKOTh Wnapysamicms aepayii.

Haii0inpmry arpoHOMi4Hy LIHHICTh MAarOTh AKTHBHI MOPH, 3alHATI Karli-
JSIPHOIO BOZOIO, Ta TOPH acparlii, IKUX MOBUHHO OyTH He MeHme 20—25%
BiJl 3araJIbHOI IIMIApyBaTOCTi, a CHiBBIIHOMICHHS MK HEKaNIIPHOIO 1 Karti-
JSIPHOIO TTOPHCTICTIO MPHOIH3HO 1:1.

Benmmunna mmapyBaToCTi 3aJEKHUTH BiJ TPaHYJIOMETPUYHOTO CKIIAJY,
CTPYKTYPHOCTI Ta MIiKpOarperaTHOCTi, BMICTy OpraHiuyHOi pEYOBHHH, KUT-
TE€3aTHOCTI KUBHUX OPraHi3MiB, a B KYJIbTYpPHUX IPYHTaxX — BiJ 00poOiTKY
1 MeNliopaTUBHUX 3aXO0JiB. Y CEpeHhOMY MOPHUCTICTh Y MiHEpAIbHUX TIPyH-
Tax KoJauBaeThes B Mexkax 30—60, a y topdoumiax 80—85% (tabmn. 39).
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39. Mexi koquBaHb pPi3HUX BHMAIB IIMApyBaToOCTi i B IPyHTax i rpyHTO-
TBOPHUX nopoaax (3a B. A. Kosjio10)

IMopucricts
I pyHTH, IDYHTOTBOPHI MOpOAK 3arajp- | KamiisipHa | HekamiisipHa
Ha, % % Bin 3araabHoi

ITicku 30—35 25—35 65—75
Cymickn 35—45 45—55 45—55
CyIuHKH 40—47 65—85 15—35
Jlecu Ta eCOBHUIHI CYTIIUHKA 40—55 60—65 35—50
Imuan 45—55 90—97 3—10
OpHuii map 4opHO3EeMy 55—60 40—45 55—60
IToBepxHeBH TOPU3OHT TOP(HOBHUINA 80—S85 95—98 2—5

Bemmanna mmapyBarocTi Ta OyzoBa IOp 3MIiHIOIOTHCS 3a MPodiaeM IpyH-
Ty. B ryMycHIX TOpH30HTaX YOpPHO3EMIB IIAapyBaTicTh MaKcHMaibHa (50—
60%), a B OL1BII ITHOOKNX 0e3ryMyCcHHX — OJm3bK0 40%. MiHiManbHy mima-
PYBaTICTh MalOTh OE3CTPYKTYpPHI OIVIEEHI TOPU30HTH, CTOBITUACTI TOPU30HTH
cosioHLIB (< 30%) 1 6e3ryMmycoBi ropu30HTH MimaHux IpyHTiB (30—35%).

[[ImapyBaTicTh Ma€e BeTUKE arpOHOMIYHE 3HA4YEHHs. Bij 3aranbHOI Kib-
KOCTI TIOp Ta 1X pO3MIipy 3aJIeKUTh CIIBBIIHOIIEHHS! MI>K Ta30BOIO 1 PiJIKOIO
(azamu TpyHTY, YMOBH PyXy I'PYHTOBHX PO34HHIB, TOBITPS, TEIJIa 1 PO3BUTOK
JKMBUX OpraHi3MiB. BoloroemMHicTh, BOIOTPUBKICTh, BOAOMIAHIMANIbHA 3/1aT-
HICTb, aepallis Ta iHII BJIACTUBOCTI IPYHTY TICHO MOB’53aHi 3 MOPHUCTICTIO.
Oco0muBO BaXKJIMBE 3HAUCHHS BOHA MA€ y 3POIIYBAHHUX IPYyHTax, 00yMOBIIIO-
109U IMOWHY TPOCOTYBAHHS BOJW, KAMUIAPHE MiAHATTS IIATPYHTOBHX BOX
Ta IHTCHCHBHICTD IPOICCIB BUIIAPOBYBAHHSL.

BenmuunHy 3aranpHOI MIITapyBaTOCTi MOJKHA OOUHCIIATH 33 TAaHUMH ITiJTh-
HOCTI TBepaoi (a3u rpyHTy. IS IIHOTO KOPUCTYIOTHCS (POPMYIIOIO:

P:IOO-I_dV

(P — 3aranpHa mmapyBaTicTb IpyHTY, %; d, — IIIBHICTb IPYHTY, I/CM3; d — IIiJTb-
HIiCTb TBepaoi (azu IpyHTY, I/cM3).

IIpoctip mmapuH y IpyHTi XapakTepusyeTbca koediuientom Kn, SKuit
004HCITIOITH 32 (HOPMYIIOHO: »

n=—————
100-P
(Kn — xoedimieHT mmapyBarocTi; P — 3arajbHa IIIIapyBaTicTb, %).

H. A. KauuHCbKUiI po3p0OOMB METOJ BU3HAUCHHSI BEJIUYMHU OKPEMHUX
BUJIIB IIMapyBaTocTi. s po3paxyHKiB HEOOXiTHO 3HATH, MOPS 31 IIITbHI-
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cTro TBepnoi (pasu i MIUTBHICTIO IPYHTY, MAKCUMAJIbHY TirPOCKOIIYHICTh, BO-
JIOTICTH 3aB’SIAAHHS, TIOJHOBY (HAHMEHIITY ) BOJIOTOEMKICTb.

3Harouu 3arajibHy IIMApyBaTiCTh IPYHTY Ta WOTO BOJOTICTh, MOXKHA 00-
YHUCIUTH CTYTIHb HOTO aepailii ado 3a0e31edYeHiCTh MOBITPSIM, (BUPAKAETHCS
B 00’€MHHX MporeHTax). Jas mboro BoJIOTiCcTh IPYHTY (y BaroBUX MpPOIEH-
Tax) MHOXKaTh Ha UIIBHICTD IPYHTY 1 OAEPKYIOTh 00’ €M LIMapHH, 3alHATUX
BOJIO0. Pi3HMIA MiX 3arajpHOIO IIMAPYyBaTIiCTIO Ta BOJOTICTIO, SKa BUpa-
JKAETHCSI B 00’ €MHUX IPOLIEHTAX, Ja€ CTYIIHb aepallii, abo 3a0e3neueHicTh
IpyHTY noBiTpsiM. O0’eM mmapuH (Pue), 3aiHATHX MIIHO 3B’ 3aHOKO BOJIOO
(MaKCUMaIbHO TIrPOCKOTIYHOI), IOPIBHIOE:

MI'-d
Pur = — 2V
L5
(MI' — MakcnMaibHa TIrpOCKOMIYHICTh, ¥ BarOBUX NMPONEHTaX; d, — IIUTBHICTh

TPYHTY, T/cM3; 1,5 — IIIIBHICTE MAaKCUMAJIBHO TITPOCKOIIIYHOT BOJIH).
006’eM tmapu (Pj 5 5 ), 3aHHATHX PUXJIO 3B’ I3aHOIO BOJIOI0, BU3HAYAIOTh

3a (POPMYJIOKO:
opmy (B3-MTI)-d,
1,25
(B3 — BoOMOTICTE 3aB’sMaHHS POCIHH, Y BarOBUX MPOIEHTaX;1,25 — MUTEHICT
PHUXJIO 3B’ SI3aHOT BOJTH ).

00’em mmapus (Px), 3aHATHX KaIJSIPHOIO BOJOI0, MOXKe OyTH 00uuc-
JICHUH 32 POPMYIIOLO:

PP.&B. =

Pi=(HB-B3)-d,

(HB — HaiimeH1Ia (110JIbOBA) BOIIOTOEMKICTB).
O06’eM TIMapuH, 3alHATHX BOJOK BCIX Kareropii (P
dbopmyoro:

BHU3HA4YarOTh 3a

w/s

P,=P,+P,,, *P

p.3.6

0O0’eM HINapuH, 3alHATUX MOBITPSIM (LIIApUHU aeparii) P,
10T 32 (OPMYJIOIO:

cp, BU3HAYA-

Paep. = Pzar.* Pw‘
HHH 3pquOCTi PEIYIBbTATH BUSHAYCHHS 3alIUCYIOTH B Ta6HI/H_HO:

®opma 3anucy npu aHaaisi AudepenniiiHol mmapysBaTocTi IPyHTY

Tocai - 3a- 006’eM IIMAapuH, sIKi 32iiHATHX
ocJtin -
BapiaHT’ 6uHa | rajapbHa Bom010, % ToBITpSIM
HOBTOp-, BinGopy | mmnapy- . . pH M0JIb-
iers | 3PA3KA, paricrp,| MILHO puUxJI0 Kami-  |BEbO-| nin po- o
9 b
oM % |3B’132HOI0|3B’SI3AHOI0 | IAPHOIO | TO | oevoeri o




®ISUKO-MEXAHIYHI BNACTUBOCTI I'PYHTIB

Jlo }i3uko-MexaHIYHUX BIACTUBOCTEH IPYHTY BiJHOCSTH INIACTHUYHICTS,
HaOyXaHHS, JIUNKICTh, TBEPAICTb, a00 OIip 3/aBIIOBAHHIO T4 PO3KINHIOBAH-
HIO, OIIip 3ABHTY, TEPTIO i T. iH., IKi XapaKTePH3yIOTh B OCHOBHOMY TEXHOJIO-
TiYHI BIACTHBOCTI IPYHTY. 3HATH iX HEOOXiJHO JJISI MPABIILHOTO KOHCTPY-
IOBaHHS CLTECHKOTOCTIONAPCHKHUX 3HAPSIb Ta MAIIHH, JUIS BU3HAYCHHS OMOpY
TPYHTY HiJ 9ac 0OpoOITKY Ta MPOXOKEHHS C.-T. MAIlIMH 110 HboMYy. Di3uKo-
MEXaHIYHIMHU BIACTHBOCTSAMH IPYHTY BH3HAUa€ThCS KOCQIIi€HT KOPUCHOI
Jlii OKpEMHUX YaCTHH 3HApsiib 00OpPOOITKY I'PYHTY, a TAaKOXK SIKICTh 00pPOOITKY
1 XxapakTep Aedopmailii IpyHTY Mij 4ac poOOTH C.-T. MaII1H.

Di3uKo-MeXaHi4Hi BIACTUBOCTI IPYHTY BUSBIISIOTHCS B TIEBHUX MeEXax
BOJIOTOCTI Ta TPH BIUTUBI 30BHIIIHIX HABAHTAXXCHb.

CriBBiJHOIICHHS TBEpHOi Ta p1z11<01 (a3 IpyHTy HaA3MBAETHCS KOHCHC-
TCHIII€I0, 1 HEI0 BU3HAYAETHCS PYXOMICTh rpynty. B pi3Hi neplozm POKY BiH
3BOJIOKY€ETHCS MO-Pi3HOMY, TOOTO TepedyBae B pi3HOMY CTYTICHI PyXOMOCTI:
TEKy4IOMY, TUITACTHYHOMY, KPHXKOMY, TBepaoMy. LM BH3HA9aloThCS yMOBH
00po0ITKY, IpOTHEpO3iifHa CTIKICTh IPYHTIB TOIIO.

i cucteMH TPYHT-BOJIA TP PI3HUX CITIBBIHOIICHHSIX BU3HAYCHI TaKi
KOHCTAHTH [1]: BepXHS Meka TEKyJ4OCTi — CYMIII TJIMHU 3 BOHOIO Tede, K
BOJIa; HW)KHS MeXa TEeKydocCTi, a00 BEpXHS MeXa IIaCTUYHOCTi,— CipHid
IPYHT, BMilleHu# y (hapdopoBy HalIKy i po3iICHUI HABIILI [ITTATENIEeM, ITiCIs
yaapy 110 30BHIIIHIH TOBEPXHi YaIIKU PYKOIO 3HOBY YTBOPIOE CYILIJIBHY Macy;
MeKa KIeHKOCTi — CTYMiHb BOJIOTOCTI, 3a IKUM I'PYHT NEPECTaB JUIHYTH J10
IHIIMX MPEIMETIB; MeXa CKOUYBaHHS y IIHYpP, a00 HWKHS MeXa IUIacTHY-
HOCTI,— I'PYHT PO3MaJa€ThCs HA OKPEMI IIIMATOUKH.

lMnacTtuyHicTh

31aTHICTh IPYHTY JeQOpMyBaTHCS, MPUIIMATH HAJaHy HOMY B BOJIOTOMY
cTaHi Gopmy Oe3 yTBOPEHHS TPIIIUH Ta 30epiratH ii micist MIpUITMHEHHS 30B-
HINIHBOT i1 HA3UBAETHCS TUIACTHYHICTIO. [1epe3BONIOKEHUM 1 CYXHM IPYHTaM
HE BJIACTHBA TNIACTHYHICT. BoHA BUSBISE€THCS IpH TIeBHIH BomorocTi. [1ac-
THYHICTH 3aJICXKHUTH BiJl MEXaHIYHOTO, XIMIYHOTO Ta MiHEPAJIOTTYHOTO CKIIA]TY,
a TaKoX BiJl OPMH YaCTOK, SIKi CKIIAIA0Th IPYHT.

BepxHBOI0 MEXEIO ITTACTHYHOCTI IPYHTY € BOJIOTICTh HIDKHBOT MEXKi TEKY-
YOCTi, HIKHBOIO — BOJIOTICTh CKauyBaHHS IPYHTY y IIHYp. Benmuuny mac-
TUYHOCTI BUMIPIOIOTh YUCIIOM TUIACTHYHOCTI, SIKE € PI3HULICIO Y BMICTI BOJIU
(y mpoleHTax) Npy HUXKHIA MeXi TeKY4OCTl Ta MEXi CKadyyBaHHS y LIHYP.
B upomy iHTepBaii rpyHT nedOpMyeTbCs 31 30epeKeHHSIM HaJaHOi HOMY
dbopmu, MakcuMalIbHO HaOyxae, Ma€ CIaOKUi Omip Mpu 30BHIIIHIN MeXaHi4-
Hill 1111 (BiJ KOJIIC MAIlIMH YTBOPIOIOTHCS KOJIT).
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BusHayeHHs1 BepxHbOI mexi nnactunyHocTi (W,)

Meton ArtenGepra. [pyHT roTyroTh 3BMYaiiHIM CIIOCOGOM: BiIOMPAIOTH
KopeHi PO3THPAKOTH IPYHT y CTYIII TOBKAYUKOM 3 TYMOBUM HAKOHEUHHKOM,
MPOCIIOIOTH KPi3b CUTO 3 oTBopamu 1 M. biamspko 20—30 T TPYHTY KIajyTh

(I)apq)opOBy abo MetayeBy yaniky (d=12 cM), 3MOYYIOTh BOJIOO 1 PETEIBHO
MePEeMIIIyIOTh IITaTeIeM, TOBOSYM 10 CTaHy T'ycToi macTH. J{J1s moBHOTO
3MOYYBAHHS 3aJIUIIAIOTH Ha 1100y, p03MiH_Iy10‘{I/I YalKy 3 IPYHTOM B €KCH-
KaTopi Haj Bojoro. [1oTiM mie pa3 mepeMillyioTh, pOSplBHIOIOTL Tak, 1100
YTBOPUBCS LIap TOBLIMHOIO 1 CM IO LEHTPY YallIKH, 1 pO3pi3aloTh IPyHTOBY
Macy wiraTesieM, 3aroOCTPeHUM 1117l KOHYC Ha Bl piBHI YacTUHH. MiX HUMH
YTBOPIOETHCS LIUIMHA IIUPUHOIO MO AHY 4alkd 1—1,5 MM 1 Ha moBepxHi
rpyHTy 2—3 MM. Ciill Tpu4i yAapuTH PYKOIO [0 JHY YallKH a00 CKUHYTH
il Tpuui 3 BUCOTH 6 cM. SIKIIO micist 1[bOro OOWBI YACTHHM IPYHTY B Yalll-
[l TTOYHYTH 3JIMBATUCS TaK, IO 3allOBHATH IUIMHY MK HUMH Ha BHCOTY
1 MM 1 0BXHHY 1,5—2 MM, TO Take 3BOJIOXKEHHS BIAMOBIIA€ HIKHIM MEXi
TEKydocTi. SIKIIO 3IMBaHHs HEMae, TO JI0 IPYHTY JOJAIOTh BOIHM 1 omeparrii.
nosTopioroTh. Ilpu HaIMIpHIH KIUTBKOCTI BOJM TPYHTOBAa Maca 3ITHBAETHCS
B)KE ITICIIS TIEPIIOoro abo Ipyroro yrapy. B ibomy Bunajiky B ,Z[OCJ'Il,L‘[)KYBaHI/II/I
3pa3’oK 0/AK0Th CYXHid IPYHT a0 MiACYNIyIOTh IPYHT y Yalllli Ha MOBITPi
1 IPOJOBXKYIOTh BU3HAYCHHS.

Ko onepxano nmoTpiOHy KOHCHUCTEHIIIO IPYHTY, 3 YaLIKH Y CYIIMJIbHUH
CTakaHYMK BiOMparoTh npoly rpyHty 10—15 T, 3BaXKylOTh, BUCYIIYIOThH
1 00YMCITIOIOTH BMICT BOJU. BiH BiAmOBinae BepXHiii MeXi MIaCTUYHOCTI.

Bbanancupuuii konyc BacuabeBa (puc. 11). Konyc BUrotosieHo 3 He-
pxaBitouoi crami, npu BepiuHi 300, Bucora 25 mm. Ha Bucoti 10 MM Bijg
BEPIIMHNA KOHYCa HAaHECEHO KOJIOBY MO3HAauKy. biisg #oro ocHOBH 3MOHTO-
BaHO OaJaHCHPHHI MPUCTPIH, SIKUH CKIAIA€ThCS 3 JIBOX METAJCBHX KYJb,
3aKpIIUICHUX Ha KIIBISAX CTAJeBOTO JPOTY, 3ITHYTOrO y IMiBKOJO. 3araibHa
Maca koHyca 76 r. LleHTp ocHOBH
Ma€ pydKy A8 YTPUMaHHS KO-
Hycy. B nepeB’sHy mincTaBky,
BCTaBIIAIOTh METAJIEBUH CTaKaH-
YUK JiaMeTpoM 4 CM i BHUCOTOIO

Puc. 11.banancupHuii konyc
Bacunabena:
| — nonipoBaHHU KOHYC,
2 — MerajeBi mwapy; 3 — Kojuosa
MO3HauKa, 4 — MiJICTaBKa,

5 — IpyHTOBa MacTa A\\\\\\\\\\\‘{\\
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2 cM, HaIlOBHEHMH TPYHTOM, SKHH 3MIIIAHO 3 BOAOIO O pOOOYOTO CTaHy.
[ToBepxHIO 3pa3Kka peTEeIHHO BUPIBHIOIOTH, PO3MIIIYIOTh HA Hill KOHYC, OC-
HOBY SIKOTO 3Ma3aHO TOHKUM IIapoM BaseliHy. SIKIIO MpoTsAroM 5 ¢ KOHYC
3armubuThbes Ha 10 MM, 11 O3HA4Yae, 110 3armac BOJIOTH Y IPYHTI BiAmoBigae
HWKHIN MEXI TeKy4docTi abo BepXHil MexXi ractuyHocTi. [Ipu MeHmomy
3arIMONICHH] 10JA0Th BOMLY, IPH OLIBILIOMY — CYXHH I'PYHT a0 MiJICYIIyIOTh
3pa3oK IPYHTY, IOMaralouuch BKa3aHO! TIMOMHU OMyCKaHHsS KOoHycy. [licis
[BOTO BiJOMPAIOTh B CYIIWJIBHUHM CTaKaHYMK 3pa30K I'PYHTY 1 BU3HAuYaIOTh
fioro BosoricTh. [I0OBTOpHICTH BU3HAYEHHS IBO- TPUKPATHA.

BuiaHauyeHHs1 HXXKHbOI mexi nnactu4HocTi (W,)

[Ticnst BU3HAYEHHS BEPXHBOI MEXI IUIACTUYHOCTI IPYHTOBY Macy IiJCY-
LIyFOTh HepeMlHIYBaHHHM a0 JomaHHIM CYXOTO IPYHTY. CKauyIoTh KYIIBKY
zuaMeTpOM lemi pO3KadyioTh ii Ha marepi y NHyp TOBLUIMHOK 3 MM. SIKII0
mix yac 1i€i omepamii MIHYp HE PO3MAIA€ThCs, TO IPYHT 3HOBY 30HPAIOThH
Y KyJbKY 1 po3KauyioTh. Onepalito MOBTOPIOIOTh, TIOKU LIHYD Yepe3 BTpary
HaJJTMIIKY BOJIOTH HE TIOYHE po3Majarucs Ha ApiOHI mmMartouku (8—10 mMm).
Ix mBHaKO 36MPaOTh y CYMIMIBHMIA CTaKaHUMK, i HAGpaBImH 5—10 T IpyHTY,
BU3HAYAIOTH HOTO BOJOTICTH. [IOBTOPHICTE BU3HAYCHHS ABOKpATHA. 32 IIUMH
JIAHUMH OOUHMCITIOIOTh CEPE/IHI 3HAUCHHS BOJIOTOCTI, SIKI BIIMOBIAAIOTh HIK-
Hilf MeXi macTHaHOCTI. J71st 6araTboX IPyHTIB HIOKHS MEXa IUIACTUIHOCTI,
a00 Mexa po3KauyBaHHS y ITHYP, BIAMOBIIa€ MPUOIN3HO MAaKCUMAIBHINA MO-
JICKYJISIPHINA BOJIOTOEMKOCTI.

Yucno mractuaHocTi W JIOPIBHIOE PI3HUIN Y BMICTI BOJIOTH TIPH HUX-
HIl MEXI1 TeKy4OCTi Ta MEeXIi po3KadyBaHHs y mHyp. Hanpuknan, W= W, —
W,. IlpunycTuMo, 110 BOJIOTICTh HMKHBOT MEXI1 TeKy4ocTi AopiBHIOE 36%,
Mexi po3kauyBaHHSI — 18%. Uucno miacTu4HOCTI cTaHoBUTUME W = 36—
18 = 18%.

3a YHCIOM MJIACTUYHOCTI BUCHOBYIOTH TPO I'PaHYJIOMETPUYHUH CKIIaJ
rpyary (0 — micok, 0—7 — cymnicok, 7—17 — cymmHOK, Oinpme 17 —
[JIUHA).

3a TOKa3HWKaMH TUIACTHYHOCTI Ta MPUPOJHOI BOJIOTOCTI OOYMCIIOIOTH
IMOKa3HHUK KOHCHUCTEHIIIT, 800 YMCI0 KOHCHUCTEHIIII:

Wopup — W2
w

K=

(W pup— IPUPOJIHA BONOTICTE, %; W, — HMKHSA MeXKa IIACTUYHOCTI; W — uucio
TUTACTHYHOCTI).

3anpornoHoBaHO TaKy Kiacu]ikallilo IPyHTIB 3a MOKa3HUKaMH KOHCHC-
TeHmin [1]:
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Cymicku: CyTIIMHKHA Ta TIIUHU:

§0:157)1 ¢ R <0 0:1C70)1 PO <0

TUTACTHYHI. . ..ovneee 0—1 HAITBTBEPi. . .. ....... 0-0,25

TEKYUl..\ouirininnnnns >1 TyXaBo IJIACTUYHI......  0,25-0,5
M’ ATKOTUIACTHYHI. . 0,5-0,75
TEKy4OIUTaCTHYHI1 0,75—1
TEKYUl.eonieenennnnnn, >1

HabyxaHHs
HalOyxanuss — 30utbiieHHs 00’€My TPyHTY B IpOIeCi 3MOUYyBaHHS.

Bracnigok rigparamii rpyHTOBHX YacTOK 1 YTBOPEHHS Ha MOBEPXHi iX 000-
JIOHOK KPHUXKO 3B’A3aHOI BOIAM 3MEHLIYIOTHCS CHJIM 34EIUICHHS MK HHMH,
BOHH BiJJAJIAIOTHCS OJTHA BiJ] OTHO1, 1110 IPU3BOIUTH A0 301IbILIEHHS 3araib-
HOTO 00’€My TPYHTY. 3aTHICTh IPYHTOBUX YaCTOK JI0 HAOyXaHHS TOB’s3aHa
3 IPaHyJIOMETPUYHUM, MIHEPAJIOTIYHUM Ta XIMIYHUM CKJIAJIOM, a TAKOX 3 iX
MOYATKOBOIO MIITBHICTIO Ta BOJOTICTIO.

IcHye nexinmpka Teopiit mpo mpupony HabyxaxHs. Kaminspha Teopis mo-
SCHIOE HaOyXaHHS Ji€I0 KaiIIPHUX CHJI B CEPEIUHI Ta Ha MOBEPXHI 3MO-
YyBaHOTO 3pa3ka. B 0CHOBI Teopii cOJIbBATHUX OOOJOHOK — YSIBICHHS TIPO
TIO/IBIHHHH €TIEKTPUIHUI IIap sSK KOHICHCATOP, Y SKOTO OJHA OOKJIaIKa 3Ha-
XOJIUTHCS B TBEPiH (asi, 1pyra — B PLAKii.

OcMoTHYHA TEeOpisl TOSICHIOE TPOlieC HaOyXaHHs Pi3HUICI0 KOHIIEHTpa-
il po3urHiB. SIKIIO KOHIICHTpAIlisl PO3YMHY B IOPUCTOMY MPOCTOPI BHUIIIA,
32 KOHLEHTpAIil0 HABKOJHMIIHLOTO PO3YMHY, TO BiOyBaeThCs HaOyXaHH:,
a AKII0 HW)KYa — CIIOCTEPIraeThCsl CTUCHEHHA. Ll Teopis miaTpumMyeThes
OararbMa TOCITiTHUKAMH.

31aTHICTh TPYHTIB 0 HaOyXaHHS MOXKHA OXapaKTepPH3yBaTH CTYIICHEM,
BOJIOTICTIO Ta THCKOM HaOyXaHHSI.

1. Crymins, abo medopmartis, HaOyXaHHS BU3HAYAETHCS 3MiHOIO 00’ eMy
Macu abo BHCOTH 3pa3Ka:

R, = i ldy 100 ;
Vl'l
B - P
Ry ="2_"1.100.
Vnd
Rh:MJOO

hn
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(R,, R,, R, — cTyninb HaOyXaHH# 32 00’€MOM, Macolo Ta BUCOTOIO 3paska, %; V,,
V. — noriepeiHii Ta KiHIEBUH 00’ €Mu 3paska, cm3; P, P, — monepe/Hs Ta KiHIe-
Ba MacH 3paska, T; A, 1, — TIONIepe/IHs Ta KiHI[eBa BUCOTA 3pa3Ka, MM; d — IIJIb-
HICTb BOJHM, T/CM3).

2. IIpu BosorocTi HaOyXaHHS MPHUITUHSIETLCS BOUPAHHS PIAMHHA 3pa3KOM
IpyHTY:

_Px—Pc

Wy 1100

C
(W, — Bomoricte HaOyxaHHs, %; P, — maca moBHICTIO HaOyxJIOTO 3pa3ka, T;
P, — maca cyxoro 3paska, T).

3. Tuck HaOyxaHHS — PO3BUBAETHCS B MpoIleci HAOyXaHHS TP BIJICYT-
HOCTI 00’ eMHUX JiehopMarii:

F
b=y
(P,, — Tuck HaOyxaHHs, Kr/cm2; F' — cuma HaOyxaHHs, Kr; S — IUIoNIa 3paska,

SIKHI JIOCITIZKY€THCS, CM2).

3 MeTO/iB BH3HAUCHHS CTYTICHS HaOyXaHHS HaHOUTBII PO3ITOBCIOMKESHIN
Mmeton BacuibeBa. JlocmipkyBaHUN 3pa3oK IPYHTY BMIILYIOTh B METajeBe
KIITbIle MiXK TIeppOpoBaHUMH TuIacTUHKaMK. CTyIiHb HAOyXaHHS TOYHO (iK-
CYIOTh 1HIMKAaTOPOM (MECCYPOI0). ABTOPOM METOJTy CKOHCTPYHOBaHO TIPHIIa/T
(puc. 12).

Kinbe ta Hacagka 3 ogHOro OOKy 3arodeHi mig kytom 60, 3 apyro-
ro — MaroTh BUCTYI Juisl 3’eqHaHHs. Bucora kinbig 10 mm. Ha BepxHiit
4acTUHI Aucka € nepdopoBaHe
3arHOJIeHHs — JIHIE K OC-
HOBa [JIs KUIBI 3 HAacaIKoIo.
Ha nucky rBUHTaMH KpIilHUTh-
csa 3’€NHyBajbHA JYyXKKa, TPHU-
3HaYeHa U1 (ikcamii KiJbIs

Puc. 12. lIpuiax njist BU3HA-
YeHHsI HA0yXaHHS IPYHTY:

] — nuck 3 neppopoBaHUM JIiH-
ueM; 2, § — rBUHTH; 3 — MeTa-
JIeBE KUJIbIle; 4 — Hacajka;

5 — mopuieHb; 6 —
3’€/IHyBaJIbHA JAYKKa; / — IHIH-
KaTop-mMeccypa; 9 — BaHHOUKa,
10 — xpuIIKa 70 KiTbLs
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3 HaCcaJIKOIO 1 SIK oropa sl iHaukaropa (MeccypH). Hixkka iHnmukaTopa Top-
Ka€THCS Iep(HOPOBAHOTO TTOPIITHS.

Xin anamizy. [lepen mouarkom poGoTH Tpuiaa po3ouparoTh. B Kiibile
3 HacaJKow OepyTh MpoOy IPyHTY 3 MOHOMITY. JIJIs IOTO KiJbIle TOCTPUM
KpaeM HACaJKH CTAHOBJLTH Ha TOPH30HTAJBHY MOBEPXHIO MOHOIITY i, HO-
CTYIOBO BJIABIIIOIOUH (BUKOPUCTOBYIOTH JUIsl IOTO KpHUILKY 10), 3amoBHIO-
I0Th 3Pa3KoM 3 JeKUM HaumumkoM. Kinblie 31 3pa3koM BUHMAIOTh HOXKEM,
3pi3al0Th HAJUTMIIKH 1 3a4MIIAI0TH TOPELb TOBEepXHi. OOEpeKHO BiIIISIOTH
BiJI KIJBI HACAJIKY, a 3pa30K aKypaTHO 3pi3aroTh 110 IUIOMIKHI BPiBEHb 3 Kpa-
MU Kinbls. KinbIie 31 3pa3skoM 3BaXyIOTb i, HAAIBIIM HACAKY, CTAHOBIATh
Ha nepopoBaHe TiHIE ICKA, TOKPHUTE (PITETPOM.

IToBepxHIO 3pa3Kka TAaKOK MOKPHUBAIOTE (DITETPOM 1 OITyCKAIOTh Ha Hei rmop-
IIeHb. 3aKPHUBIIH TBUHTAMH JIY’KKY HaJIaroJUKyIOTh iHIUKATOp TakK, o0 Horo
HI)KKa TOpKaJacs TOJOBKH HOPIITHS.

3i0panuii mpuiaj CTaBUTHCS Y BaHHOUKY. [lepen mpoBeAeHHSIM TOCIiLy
3aIHUCYIOTh MOKAa3HUKW 1HJUKATOpa 3a BEJIMKUM 1 ManmuMm udepOnaramu.
JlominpHO BifipaxyBaHHS IMOYMHATH 3 HYJIS. Y BaHHOYKY HaJHBAIOTh BOLY,
MOBHICTIO 3aKpHMBAIOYM JIHIE; 3Pa30K NMOBHHEH HACHYYBAaTHCS KaIlJISPHO.
BinMivuaroTh 4ac 3aJMBKU BOJIM, a MOTIM (PIKCYIOTh MMOKA3aHHS 1HIUKAaTOpa
4epe3 TEeBHI iHTepBaIU Yacy 0 MPUIIMHEHHs HaOyXaHHs 3pa3ka (CrovaTKy
XBHWJIMHHI, TIOTIM TOJIMHHI, a B KiHIII J0OOBI CTPOKH crioctepexeHs). [Iporec
HaOyXaHHS MO)KHQ BBa)KaTH 3aKiHUCHHM, SIKIO MOKA3aHHS 1HIUKAaTopa 3a
ocTaHHi J1Bi 1001 He nepeBuIryoTh 0,01 M.

Ycanka

[Tig ycankoro TpyHTY pO3yMIiIOTh 3MEHIIEHHS HOro o0’eMy IIijJ| 4ac BU-
cuxaHHsI. Mexka ycaJKy BIANOBiZa€ IMOBHOMY BUAAJICHHIO BOIM 3 IPYHTY
i TIepexoy 3 HamiBTBEpIOi y TBEpAY KOHCHCTCHIIIO. YcaKa 3aJeKuTh Bil
TUX ke (PaKTOPiB, 110 1 HaOyXaHHS, 1 IPSAMO KOPEIIOE 3 HUM.

Vcaaky BU3HAYAIOTh 33 BEJIMYMHOIO JIIHIMHOT 200 00’ €MHOI ycajIKu Ta BO-
JIOTOCTI, 32 SIKOT IPUIMHAETBCS yCaKa.

Xin po6otu. IloBiTpsHO CyxXmil 3pa3ok IPyHTY MOAPIOHIOIOTH y CTYIII
TOBKAYHKOM 3 TYMOBHM HAaKOHEUHHKOM 1 MPOCIIOIOTH Kpi3b cuTo 0,5—1 MM.
[TigroToBieHUH 3pa3oK 3MINIYIOTh 3 BOJIOKO JIO KOHCHCTEHIIi, SKa BiMOBI-
Jla€ BEpXHiil MeXi IUTACTHIHOCTI, 1 BATPUMYIOTH IIPOTATOM JO0H B 3aKpHUTIl
MOCY/IMHI HaJT BOJIOKO (JuTst TOBHOTO HaOyxaHHs). [IlepeBipuBiu konycom Ba-
CWJIbEBA BIIMOBIIHICTh 3BOJOKEHOCTI BEPXHIM MEXi MIACTHYHOCTI, CHPHI
IPYHT KJIQJyTh y METAJCeBy a00 3 OPraHiYHOIO CKJIa IPSMOKYTHY (POPMOYKY
po3mipom 5x3x2 cM, 3Ma3aBIIM CTIHKM TOHKUM IIapoM BazeniHy. [lpu Bin-
CYTHOCTI CIEIiaJbHUX (OPMOYOK MOKHA BHUKOPHUCTOBYBATU KPHIIKH BiJ
AIIOMiHI€BUX OIOKCIB. [I0BEpXHIO IPYHTY y (POPMOULI PETEIBLHO BUPIBHIOIOTH
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1 poOJIATh HEMTMOOKI JiaroHabHI KaHaBKHU. [1icyis bOTO TPYHT BUCYIIYIOTh
Ha MoBiTpi. [TiIcuXarouuid, IpPyHT CTHCKAETHCS 1 BIJICTAE BiJl CTIHOK (POPMOY-
ku. [pyHT BUAMAIOTh 3 HOPMOUKH, DiIBTPYBATLHIAM MATIEPOM 00EPEKHO 3Hi-
MAalOTh 3 HOTO TIOBEPXHI Ba3eliH, KJIayTh IPYHT Y CYNIMIbHY 1mady i BHCY-
HIy1oTh pu Temmepatypi 105°C no nocriiiHoi Macu.

BumiproroTs 00’eM (pOpPMOUKH Ta TOBKHUHY JliarOHaJIeld CUPOTro Ta CyXOro
3paskiB 1pyHTy. O0’€M CyXOro 3pa3ka BU3HAYaH0Th METOJIOM T'1J[POCTaTUYHO-
O 3Ba)KyBaHHSL.

VYeanky o04nCIOTh 32 GopMynaMu:

[yzﬂ.loo;
/

v =217"2 400,
"

100+ (¥, = V)

Wy=W,- -100

(/, — ninifina ycanxa, %; V, — 006’emna ycanxa, %; W, — BOIOIICTb yCauku, Yo;
[/, — noBxwWHa AiaroHaNell CUpOro IPyHTY (miaroHanei Gopmouxm), cM; /, —10B-
JKMHA JlaroHaJed IPyHTy MHicHs yCaaKd, cM; V|, — modaTkoBuil 00’€M IPyHTY
(06’eM dopmoukn), cm3; V, — 00’e€M IpyHTY MCIIA yCaaku, cM3; W, — BOJIOTICTS,
sIKa BIJIMOBiJIa€ BEPXHIN MeXi IIaCTUYHOCTI, %; P — Maca Cyxoro IpyHTY Ticis
yCaJKH, T).

Jiunkictb

Le 3naTHicTh IPYHTY TPUIHIIATH [0 MIPEAIMETIB, sIKi B3a€EMOJIIOTh 3 HUM
J10 poOOYMX YaCTHH 1 KOJIiC rpyHToo6po6HHx 3HapsIb Ta MalvH. BoHa Bu-
SBJISIETHCS TOJI1, KOJIM 34ETUICHHS MK I'PyHTOBHMH YaCTHHKAMHU MEHIIE, HiXkK
MDK I'PYHTOM Ta MpeIMETaMHU, sKi 3 HUM B3a€MOIIOTb.

JIunKicTh BUMIPIOETHCS 3yCHIUISAM B T Ha 1 ¢M2, IOTPIOHUM JIJIsI TOTO, 1100
BiZIpBaTH Bi IPYHTY MPUINILT 10 HBOTO ANCK 200 IITACTHHH:

==
S
(T — JUnKicTh, r/cM2; P — 3yCHiuIs, sIKe MIIIO Ha BiPUBAHHS JAUCKY BiJ IPYHTY,
H; S — nnoma nucka, cm?).
JlunkicTe TPYHTY 3aJIEKUTH BiJl HOTO TPAHYJIOMETPUYHOTO, XiMIYHOTO
Ta MiHEpPaJIOTiYHOrO CKJIaJLY, BiJi CTPYKTYPH Ta BOJIOTOCTi. [pyHTH TMHMCTI
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Ta 0E3CTPYKTYPHI MPUJIMIIAIOTH CHIIBHIIIE, HIXK JIETKI 32 TPaHyJIOMETPHYHUM
CKJIaJIoM a00 CTPYKTYPHI TIUHMCTI. 3 MIiJBHUIICHHSM BOJOTOCTI JI0 MEBHOL
MeXI1 JIUMKICTh 301IBIIYETHCS, a AaJll 3MEHIITYEThCS, 00 TIOPYIIYETHCS 34Uel-
JICHHS MIJK YACTHHKAMH IPYHTY. Y IPYHTaX CTPYKTYPHUX, HAIPUKIIA[, B 4OP-
HO3eMax, JIMIKICTh MOYMHaE 3’ aBisaTucs npu 60—=80% 3araiabHOT BOIOTOEM-
KocTi. Be3cTpykTypHi I'PyHTH MOYMHAIOTH MPHJIUMATH MPU OUIbII HU3BKIH
BOJIOrOeMKOCTI. [losiBa TUIIKOCTI MOB’s3aHa 3 BEPTUKAJIBHUM THUCKOM. Tomy
JUTIS XapaKTePUCTUKH JTUIKOCTI Ta MPAKTHYHOTO BUKOPUCTAHHS JAHUX CIIif
BUBYATH ii B JMHAMII[i BOJIOTOCTI, TOYWHAOYH BiJl HAMEHIIOT 1 3aKiHUYHOUYH
HacuyeHHsM. [1if 9ac MOCHiIKeHHS CITiJi BAKOPUCTOBYBATH JIUCKHU 3 TAKOTO
K Marepiaiy 1o i MpeaMeT, IKUi B3a€MOJII€ 3 TPYHTOM.

[ BU3HAYCHHS JIUIKOCTI KOPHCTYIOThCS Tpriagamu B. B. OxortiHa,
H. A. Kaunncexoro, M. 1. JIakrioHoBa Ta iH.

JIJis BU3HAYCHHS JIMIIKOCTI IPYHTY MiJ] 4ac 0OpPOOITKY MIYroM KOPHCTY-
IOTBCSI METAJICBHM JIUCKOM, [UISl ITHEBMATUYHUX KOJIC MAIIMH — T'YMOBHM.
Jlo npunany qo#aroThCs TUPI U TOTTOBHEHHST MacH JIUCKA 33 CTEPIKHEM 10
200 r ta go 500 r. ®opmoukwH JIsl 3pa3ka IpyHTY MarOTh CiTUACTE JIHO Ta 3a-
TOCTPEHUH BepXHill kpail (1100 sermie Bpi3aaucs B IpyHT). BusHaueHHs MOX-
Ha MMPOBOJMTHU Ha 3pa3Kax MOPYIIEHOTO Ta HEMOPYIIEHOTO ckiiaay. OCKiIbKH
JUIKICTh BUSBIISETHCS B TIEBHOMY 1HTEPBai BOJIOTOCTI, /sl BA3HAYECHHS 110~
9aTKy Ta KIHIIS NPHITHTIAHHS JOCTIKSHHS TIOYNHAIOTh npu BOJIOTOCTI, KA
BIJITIOBIJIa€ 3arajibHill BOJOTOEMKOCTI, 1 TPOIOBKYIOTh mz[cymyBam TPYHT.

Mpunag Kaunnebkoro (puc. 13) sBise co0010 BUI03MIHEH] TEXHOXIMIY-
HI Barw, MpaBy YalllKy SIKMX 3aMIHCHO CIICI[IaIbHUM ITiJIBICHUM CTPH)KHEM,
KN 3aKiHIyeThCS TUCcKoM Imromero 10 cm2. JIuck Ta crep:keHb 3piBHOBA-
JKYIOTBCSI JIIBOKO YAIIKOKO BAriB Ta AJIOMIHIEBUM CTaKaHYMKOM BIAMOBIIHOT
Macu. [TigBicHUMI cTepKeHb Mae TBHHTOBE KPITUICHHS, IO JI03BOJISIE 3MIHIO-
BaTH #oro goBxuHy. KopoMucio npmiany nocTaBicHe Ha HEPYXOMY KOJIOH-
KY, 3aKpiIJieHy Ha METaJIeBiii OCHOBI, 1 TOMY Ma€ TIOCTIHHY BHCOTY.

Onoporo i NPU3MH KOPOMHCIIA € MeTaJleBa «IOAYIIKa» BEpPXHbOI vac-
TUHU KOJOHKHU. Tsra B cepe/inHI KOJOHKH IiIIHMAE 1 OMyCKae apeTip.

B HepobouoMy MOJIOKEHHI KOPOMHCIIO JISKUTh Ha CTIKaxX TPOXH IiIHS-
Toro apetipa. [1ig 9ac poboTH apeTip OImycKarTh 1 OITOpHA MPU3Ma KOPOMHCTIA
JsIra€ Ha KHIOMYIIKY». Yamku Ta CTepsKHi 3 AUCKOM IiJIBIICH] HA KOPOMUCII
Ha cepexkax. Ha BIHIIIX KopoMHcCIa € TapOBOYHI IPY3UKH, a B IIEHTPI 3aKpill-
JICHA CTPIJIKA, 33 JOTIOMOTOIO SIKOT 3HIMAIOTh BUMIPH 110 IITKAJIi, PO3TaIIOBaHii
01111 0CHOBH KOJIOHKH. [Ipritan BCTAaHOBIICHO Ha BaXKKiil MeTaneBiit mmTi. J{o
KOMIDIEKTY BXOIHTH JEKUTbKA JAWCKIB: METAJICBUM, JaTYHHUH, JIepeB’sTHAH,
TYMOBUH, sIKI BUKOPUCTOBYIOTHCS B 3aJIS)KHOCTI BiJ] IIOTPEOH B HUX.

Xix po6oru. 3pa3ok TPyHTY ISl JOCIHIDKEHb KIAAYTh Yy (OPMOYKY
3 (piTBTpyBaILHUM TIAIEPOM Ha ciTdacToMy JiHi. [Ipu gocmimkeHH1 JIMKOCTI
IPYHTY B 1o Y GOpPMOUKY OepyTh 3pa3oK HemopyueHoro ckiany. Ilig gac
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Puc. 13. Hpmla;[ KaunHcbkoro 1/ BUBHAYEHHS JIMIKOCTI TPYHTY.
1 — aperip; 2 — KoJIOHKa; 3 — CTpUIKa; 4 — JIiBa Yallka Tepe3iB;
5 — cTakaH4MK; 6 — TapOBOYHUU TPY3HK;
7 — KOPOMHCIIO; 8§ — CEpexkKa; 9 — IBUHTOBE KPIIUICHHS;
10 — crepxensb; 11 — auck; 12 — dpopmouku; 3 — JTUCKH,
14, 15 — piBHOBaru; /6 — MiCOYHUILIS

B3SITTS] MOHOJIITHKA (POPMOYKY PO3MIILYIOTh Ha MOBEPXHI IPYHTY 1 HaJaBIIIO-
I04H PYKOIO 200 CrieliadbHIUM IIOMIIONOM, 3arTHOMIOITh 11 O HATOBHEHHS.
[TotiM ii 0OKOIYIOTH HOXKEM 1 BUWMAIOTh 3 ISSKUM 3amacoM IpyHTy. Hammu-
HIOK IPYHTY 3pi3al0Th TOCTPUM HOXKEM BpiBeHb 3 Kpasmu (popmouxu. [Ipu
BU3HAYEHHI JIUMKOCTI IPYHTY MOPYIICHOTO CKIAy y (POPMOYKY HACHUMIAIOTH
3pa3oK, MPOCITHUH Kpi3k penieto 3 orBopamu 1—3 Mm. DopMouKy 3i 3pas-
KOM IPYHTY CTaBIISITh Y BAHHOYKY 3 BOIOIO [T HACHUCHHS 110 3arajbHOi BO-
JIOTOCTI, a TOTIM TNEPEHOCATh Ha IUIMTY NpHIajy 3 Ooxy mmcka. Ha xopo-
MHCJIO mz[Blmy}OTL JICK 1 3piBHOBAXYIOTh HOTO 3 YAIIKOIO. Tonowxyioun
a00 CKOpOYYIOUH ITiZBICHUH CTEpPIKEHb, TOCATAIOTH TIOBHOI B3a€MOIIl AHCKa
3 IPYHTOM. 3BepXy Ha JAUCK KJIQAyTh TUPIO, Bara siIKOi BU3HAYA€ThHCs 3aB/IaH-
HAM pociipkeHHs. OIycKaloTh apeTip 1 BUTPUMYIOTh HaBaHTAXKEHHS IPO-
TsiroM 30 c. [luck npuinnae A0 rpyHTy. [Ipuaepxyroun pyKow CTep:KeHb,
3HIMAIOTh BaHTaXX. B cTakaH4yuK Ha JiB1M yariii Tepe3iB 3 IMICOYHHUI ITOTHU-
XCHbKY HACHUTAIOTh YUCTUH KBAapLIOBUH MICOK /IO BIIPUBY IUCKA BiJ IPYHTY.
[Ticok 3BaxxyroTh. [lepemicTuBIM (HOPMOUKY i BUTEPIIN JHUCK, TOBTOPIOIOTH
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BH3HAUCHHS Ha HOBOMY Miciii. Ha onHo-
MY 3pa3Ky BUKOHYIOTb II'SITh BU3HAYCHB,
CepemHe 3 SIKUX € KiHIIEBUM pe3yiIbTa-
toM. [To BiTHOIIECHHIO Macu TICKy JIO
VIO JUCKA OOYHCIIOIOTH JIUIKICTH
IpyHTy B r/cM2. Ilicns BU3HAYEHHS JTUTI-
KOCTI 3 MOBEpPXHi 3pa3ka IPyHTYy OepyTh
npobu Ha Bojoricte. Yepe3 NeEBHUUI
MIPOMIXKOK 4Yacy Ha I[bOMY XK 3pa3Ky Mo-
BTOPIOKOTH BU3HAYCHHS JIO TPUTTUHEHHS
MIPUJIMIIAHHS TPYHTY JI0 JHCKA.
3a onep>KaHUMH JTAHUMH CKIIAIAI0Th
TaONuI0 Ta rpadik JHMIKOCTI TPYHTY
B 3aJI€KHOCTI Bijx Koro Bosorocti. Ha oci
OpZIMHAT BIJIKJIA/IAIOTh JIMIIKICTH B T/CM2,
Ha oci abCIyic — BiTHOCHY BOJIOTICTb.
Hpumax JlakrtionoBa (puc. 14)
CKJIaJa€ThCsl 3 JMHAMOMETpa, SKUH
pPYXa€eTbcs BEPTHUKAJIBHO MO CTiiiKax 3a
JIOTIOMOTOI0 TBUHTOBOTO cTepxkHA. [lo
NPY>KUHH JWHAMOMETPa NPUKPIIIICHO
MeTaneBy IyXKy 3 KprokoM. OcHoBa
OpwIagy Mae Tasd A 3aKpilIeHHS
(OpMOUKH 31 3pa3KOM IPYHTY.
®Dopmouka (puc. 15) nns BuU3Ha-
YEeHHS JIMIKOCTI IPYHTY BHIOTOBJICHA
3 KOJIhOpOBOro Merany. Yamky ¢op-
MOYKH PETEIBFHO 3allOBHIOIOTH IPYH-
TOM, JIOBEIEHHUM BOJIOIO JIO TICTOMOII0-
HOro cTaHy (KOHTPOIb — KOHYCOM
BacunbeBa). KinbkicTh IpyHTY MOBHH-
Ha OyTH 3 HEBEIMKHMM HaaiauiKoM. Jlo
IPYHTY NPHUTUPAETBCA MeTalleBa IJiac-
THHA, JJOKH BOHA HE CTaHE TOPKaTHCS
BiHIiB (Qopmouku. [pyHT, sikuil Buia-
BUTHCSI 3-TIJ[ IJTACTHHH, BHUIAISETHCS.
dopMoUKa CTaBUTHCS Y Ma3H IPHa-
Iy. 32 JOTIOMOTOI0 TBHHTOBOTO CTEPIKHSI
MeTajeBa IDIACTHHKA BiIPUBAETHCS BiJ
MOBEpXHI TPyHTY. B MOMEHT BigpuBy
CTpiIka JuHaMomerpa QIKCye CHILy,
BUTpaYCHY Ha BiIpUB.

Puc. 14. llpunaa JlaktionoBa
JIJISl BU3HAYEHHS JIMIKOCTI
TPYHTY.
| — nunamomerp; 2 —
CTIWKHU; 3 — TBUHTOBUH CTEPIKEHB;
4 — npyXWHA JUHAMOMETPA;

5 — MeraseBa JayKKa; 6 — KpIOK;
7 — OCHOBa IIPHJIALY;

8 — masu Amst KpirieHHs
(dhopmouku; 9 — cTpinka
JMHAMOMETpa

% ITI7HL4IIIII TS

Puc. 15. ®opmouka 1Jisi BU3HA-
YeHHS JIMNKOCTI IPYHTY:
1 — vamka GpopmMoUKwy;
2 — MeTajeBa IIacTHHKA
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3a IoKa3HUKaMH THHAMOMETpPA BU3HAYAIOTH JIUIKICTh IPYHTY B I/CM2, BU-
KOPUCTOBYFOUH J[aHi TaOMIHUIIi:

40. IMpununaHHs IPYHTY, I/cm?

ITokazan- | Jlunkictp, | [lokazanus | Jlunkicte, | [Tokazanus JIMnKicTh,
HS1 IIKAJIH r/em? KU r/em? KU r/em?
0 60 36 115 66 170
5 65 38 120 68 175
10 70 42 125 70 180
14 75 46 130 74 185
16 80 48 135 76 190
20 85 50 140 78 195
24 90 52 145 80 200
26 95 56 150 84 205
28 100 58 155 86 210
30 105 62 160 88 215
34 110 64 165 92 225
94 250




TBEPAICTb IPYHTY

TBepaicTh 1€ 61acmugicms IPYHMY YUHUMU ONIP BEPMUKATLHO NPUKIA-
0eHOMY 308HIUHLOMY 3YCUNTIO, SKE HAMA2AEMbCS PO3 €OHAMU IPYHIMOBY
macy. KiIbKiCHO BOHA MOKe OyTH BHUMIpsiHa BEJIMYMHOIO CHIIH, Ky Tpeba
3aTpaTUTU IJIsl BBEICHHS B IPYHT IUTyHKepa (KyJNbKH, IMTIHAPA, KOHyca
1T. 1.). Bumiproetbcst TBepaicTh y kr/cm? abo klla.

BennunHa TBEpOOCTI IPYHTY 3aJ€XKHUTh Bil HOTO TpaHYIOMETPUYHO-
TO CKJaJy, arperaTHoro cTaHy, BMICTY T'YMYCY, CKJIaay OOMiHHUX KaTiOHiB,
HITBHOCTI Ta BosorocTi. Jlyxe aucrieproBani, 0€3CTPYKTYpHi, YIIUIbHEHI
IPYHTH, 3 BUCOKHM BMIiCTOM OOMIHHOTO HATpilO i, 0COOIMBO, IPH HU3BKOMY
3BOJIOKCHHI MAIOTh ITiJIBUIICHY TBEPJICTh, & Y IPYHTAX 3 BEIIMKUM BMICTOM
TYMYCY, 100pe OCTPYKTYPCHHX, HACHICHUX OOMIHHUMH KaTiOHaMH KaJbIlii0
Ta MarHir0 — TBEPAICTh Pi3KO 3HUKYETHCS.

Bucoka TBepicTh — O3HAKa HECHPUATIMBUX (bi3HqHI/IX arpodizmuHuX
i TEXHOJIOTIYHHUX BIACTHBOCTEH rpynty. Hazro TBEpi IPYHTH IIpH 00po0iT-
Ky MaioTh Hecnpm{mnm BOJIHI Ta HOBlTpSIHl BIIACTHUBOCTI, HETaTUBHO BILTHU-
BAIOTh Ha PICT KOPEHIB POCIHH i )KUTTEAISUIBHICTH IPYHTOBOI (aynu. Yum
BHUIIIA TBEPIICTh, TUM OLIBLINH OMIp IPYHT YUHUTH POOOYMM OpraHam IpyH-
TOOOPOOHMX MAIIWH 1 MOTpedye 3HAUHUX 3aTpar eHeprii NPy MeXaHIuHOMY
00po0iTKy, alle Ha TAaKUX IPYHTAX 3MEHIIYEThCS TATOBE 3yCHILIS P TIEPEKO-
JyBaHHI MEXaHi3MiB I10 MOJIO.

Ha xadenpi rpynTo3znaBcTBa XapkiBcbkoro HAY BHKOPHCTOBYETHCS TIPH-
nan koHcTpykuii M. L. JlakrionoBa (puc. 16).

Xing po6otu. 3pa3ox IpyHTY, pO3TEPTHI 1 IPOCISTHUH Kpi3hb pemeTo 3 jaia-
MeTpoM 1 MM CKJIafarTh y GaphopoBy YaIIKy i BOIOK JOBOAATH JO TICTO-
nof1iOHOTO cTaHy (KOHTPOJIHh — KOHycoM Bacmmbsesa). [licist mporo rpyHT pe-
TENFHO HATOBKYIOTH 32 JIONIOMOTOIO IIIATelIsl B OTBOPH (hopMOUKH (puc. 16).
IMepen uum GopMOUKy i1 IIACTHHY 3Ma3ylOTh MAcCTHJIOM, MO0 3MCHIIHUTH
NPWIKITAHHS TPYHTY 0 HHUX. 32 JOIMOMOTOI0 CTEPIXKHS 3pa3Ku IPYHTY BUja-
JSI0Th 3 (OPMOYKHM, BUCYHIYIOTH JO MOBITPSHO CyXOrO CTaHy, CKJIaIaloTh
y opmouky (puc. 17) 1 po3aaBmio0Th, IEPEMILIYIOYH METANEBY IJIAHKY 3a
JIOTIOMOTOI0 TBUHTOBOTO CTEPXHA. B MOMEHT po3aaBiiOBaHHS IPYHTY (ik-
CYETBCS CTpiNKa AnHaMoMeTpa. Omepariito MOBTOPIOIOTh TPU-UYOTHPH PA3H.

CepenHe 3Ha4eHHS CHIM (Kr/CM2), BUTPaueHOi Ha PyHHYBaHHS 3pa3Ka
TPYHTY, CBITYHUTH NP0 TBEPAICTH (3B’SI3HICTH) IPYHTY.

TBepaicTh IPYHTY BU3HAYAIOTH CHEIiaJbHUMHU TPWIAJaMd — TBEPO-
Mipamu. IcHye nekinbka cuctem TBepaomipis (B. I1. Topsiukina, A. 1. 3pa-
xeBchkoro, H. A. Kauuncbkoro Ta iH.). HuHi mommpeHuM € TBepIoMip
1O. 1O. Pepsixina. [Ipuan qaHoi KOHCTPYKIIIT JO3BOJISIE IBUIKO BUMIPIOBATH
TBepaicTh IpyHTY B 1mapi 0—30 cm.
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Puc. 16. Ilpnaan st BU3HAYEHHS Puc. 17. ®opmouka a1s miAroTos-
TBepAOCTi (3B’13HOCTI) IPYHTY KH 3pa3KiB IPYHTY /ISl BU3SHAYEH-
koHcTpykuii M. L. JlakTioHoBa. HSI TBEPAOCTI.

| — nuHamMoMeTp; 2 — OCHOBA Ipua- 1 — xopmyc hOpMOUKH;
ny; 3 — Npy>KUHHA IIACTHHA; 2 — oTBOpY; 3 — MeTalleBUl
4 — meraseBuil kBajapar; 5 — hopmou- CTEpPIKEHb TSI BUIABITIOBAaHHS
Ka; 6 — CTiliky; 7 — MeTaseBa IUIaHKa,; 3pasKiB I'PYHTY 3 (POPMOUKH;
8 — KBazpar U1 pO3aBIIIOBAHHS; 4 — nuiactuHa

9 — cTpiyKa IMHAMOMETPA;
1) — rBUHTOBHUII CTEPIKEHD

BusHauyeHHs1 TBepOCTI IPYHTY
TBepaomipom KO. KO. PeBsikiHa

OCHOBHOIO pOOOYOK) YACTHHOK TBEPIOMipa CIYXHTh IUTYHXKEp, Ha-
TBHHYCHUH HA HIDKHIM KiHEIb IITOKA, SIKUH 32 JOTIOMOTOIO PYKOSITKU Kpi3h
BUMIpPIOBaHY NPYXKHHY BTHUCKYETbCSA Y IOCHIIKYBaHUM IPYHT. IIpu mpomy
BUMIpIOBaJIbHA MPYKUHA CTUCKYETHCS IPONOPLIHHO BETMUMHI ONIOPY IPYHTY
3MUHaHHS.

Xapakrep 3arUONeHHs TUTyH)Kepa Pi3Ko 3MIHIOETHCS, KOJIM BiH JOCSTaE
MiATPYHTSA, MiIOPHOT MiIOMIBH, JHA OOPO3HH, a00 3yCTpivyae KaMiHHS, KOPEeHi
JIepeB’ SITHUCTUX POCIUH, MIUIbHI OpPUIIM YM IIYCTOTH B TOPU3OHTAX IPYHTY.

TBepmomip Mae camomucelb JUIsS 3aluCiB  BUMIPIOBAHHS BEJIWYHMH
3B’S13aHOCTI IPyHTY. MOXJIMBa IOBXHMHA OpTOTOHANBHOI Aiarpamu 30 cm
BiAMIOBiae pobodOMy Xomy INTOKa y IIMOWHY. Bemmumna MakcnmaibHOL
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opnuHary giarpamu — 50 M. Jliarpama 3 MUTIMETPOBOTO IATiepy 3aKI1a1a€Th-
sl Ha CTOMKY TBEpAOMIipa 3a JOIIOMOTOI0 IIPUTUCKYBAIbHOI paMKu. OJiBelb
MepPEeMIMIAETHCSI BIIHOCHO JIiarpaMu B3JIOBXK PYyXy ILTyH)KEpa B IPYHTI 1 O/THO-
YaCcHO BIOMEPEK 11 BIAMOBITHO CTUCKYBAHHIO BUMIPIOBaJIBHOL IPYKUHU. [1pu
bOMY a0cIyca aiarpamu 0e3mocepeIHbO BiJIIOBIIa€ CAHTUMETPAM TIINOMHH
I'PYHTOBHX T'OPH30HTIB, a OpANHATA — BEJIMYMHI CTUCKAHHS NPYKUHHA B MM.

Jig oTpuMaHHA BEJIMYMHU OTIOPY IPYHTY P Kr Ha IUTyHXEp Y KOKHOMY
ropu30HTI Koro 3anypenns (1, 5, 10, 15, 20, 25 1 30 cMm) nOTpiOHO BUMIPSATH
B MM BiJIOBIAHY AaHOMY TOPH30HTY OpPAUHATY Jiarpamu (4) i TOMHOXHUTH
ii BenmuuuHy Ha KaniOp BuMiproBaiabHOI mpyxuHu (1) Kr/MM. Toxi 3aramsHAi
omlip IPYHTY Ha IUTyHkep Oyne mopiBHIOBaTH P = /i - n, a TBEpAICTh IPYHTY
BIJIIOBIHO:

rhn_P
s S

Jie P — 3araJibHUH OIip IPYHTY Ha IUTyHXKEp, KT'; S — IUI0IIa IUTyH)Kepa, CM2.

3aJiexHO BiJ| CTYNEHsI 3B’ I3HOCTI JIOCIIIKYBaHOTO I'PYHTY 3aCTOCOBYIOTh
3MiHHI TUTYH)KepH. J[J1s1 BUMIpIOBaHHSI TBEPAOCTI CBIXKOOOPOOIECHUX IPYHTIB
BUKOPHCTOBYIOTH TTYHXEpP JiaMeTpoM 3 cM2, KyJIBTYPHUX HEOOPOOIEeHUX —
2, a WinkHUX 1 3aaepHiTuX — 1 cm2. [loBTOpHICTH BUMIpIOBaHHS 1 STH-
kpatHa. OZHOYACHO BiOMPAaIOTh 3pa3Ku Ha BOJIOTICTH IPYHTY. Pesynbratu
BHUMIPIOBaHHS TBEPAOCTI IPYHTY CYNPOBOKYIOTh TAaHUMH MIOO BMICTY BO-
JIOTH 1 3aIHCYIOTH y Ta0i. 28, a TakoK 0(OPMIISIOTH TpadidHo.

Busnauenns TBepaoCTi IPYHTY

;“ JloB:kuHa OpAUHATH, MM, Pagemmea | ¢ oma

= = IOBTOPHICTH KaJidpyBaJib- T, Bouaoricts
N cepex- | Horo rpagika, TUIYHIKEDR, | r/eme rpynry, %
E o123 45| o o

1

5

10

15

20

25

30

OMiHKy TBEpIOCTI I'PYHTY MpOBOJSTH 3a mmikaiow H. A. KaumHchKkoro
(Tabm. 41).

3a 10IToMOTr o0 TBEpIOMipa MOKHA BU3HAYUTH CTPOKATICTH OYIOBH OPHO-
TO Iapy TPYHTY, sIKa BUHHKAE 32 PI3HOrO 00poO0ITKY, a00 MpU MPOXOA1 XOI0-
BUX YaCTUH MAITMHHO-TPAKTOPHUX arperaris.
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41. Ilkama TBepaocTi IpyHTy, 3a H. A. KaunncbKkum

TBepaicTs IpyHTY
CraH IpyHTYy
KI/cm? INIE]
<10 <1,0 ITyxkuit
10—20 1,0—2,0 CepenHboryXxkuil (IlyXKyBaTuii)
20—30 2,0—3.,0 ViinsHeHni
30—50 3,0—5,0 HlinpHui
50—100 5,0—10,0 Jlyxe minbHui
>100 >10,0 3auTni

s iporo cinin BUKopucToByBatd metoauky [. B. Hazapenka (1979),
3TiHO 3 SIKOIO TEPIEHIUKYISIPHO N0 HANpsSIMy OPaHKH (IIPOXOIY XOTOBHX
YaCTHH MAIIUMHHO-TPAKTOpHHUX arperariB) Ha riubOuni 1, 10, 20 i 30 cm
y 10 Toukax, uepes koxHi 10 cM BU3HAUAIOTh TBEPAICTh IPYHTY B 10-KpaTHiit
MTOBTOPHOCTI, CepeHi 3HAUEHHS BiJKJIa/Ial0Th Ha MacIITaOHIN CITII, TIiCHA
YOr0 TOYKHU 3 OMHAKOBUMH 3HAYCHHSIMH TBEPAOCTI 3’ €MHYIOTH JiHismu. [Ipo
XapaxTep 1 3aKOHOMIPHOCTI y CTPOKarocTi OyloBH, sika BUKIMKaHA POOOUH-
MH OpraHamMy IPyHTOOOPOOIOBAaHMX MAallMH a00 PyXOM XOAOBUX YaCTHH
CLIBCHKOTOCTIONAPCHKUX MAILIMH 1 TPAKTOPIB, CYAATh 3 PO3NOALTY Ha rpadiky
1301TiHi# TBEPAOCTI.

Po3paxyHOK nMToOMOro ornopy rpyHTy
3a TBepAicTio

IIutoMuii onip IPyHTY — 1€ GIOHOWEHHS 3YCULIA, AKE BUMPAYAEMbCA
Ha niopizanms, obepmantst i mepms cKubu 006 pooouy nosepxHio 3HaAPsL00s 00
naowi it nonepeurnozo nepemuiy. Bumiproerscs B kr/cm? ado klla.

BennunHa MUTOMOTO OMOPY IPYHTY 3aJI€KUTh BiJl TPaHYIOMETPUYHOTO
CKJIJy, BMICTy TYMYCY, CTPyKTypHOCTI, CKJIaJy OOMIHHHUX KaTiOHiB, BOJO-
TOCTI 1 cTaHy arpoQoHy.

3a BEIMYMHOKO MUTOMOTO OTIOPY PO3PaXOBYIOTh CyMapHE TSATOBE 3y CHILIS
pu 00poOITKy. [Ipu IbOMY KOPUCTYFOTBCS (POPMYJIOIO

P=K-a-b,

ne K — mumToMuif omip IpyHTY, KI/cM2; @ — TIHOWHA OpaHKH, CM; b — MupuHa
3aXBary, CM.

3BHYAIHO MTUTOMHUH OTIp IPYHTY IIPH 00pOOITKY BU3HAYAIOTH TMHAMOMET-
PHUYHO, IO CKIaIHO 1 moTpedye OaraTo yacy Ta mpari. [Ipocrinie BUKOHATH
PO3paxyHKH 3a IMOKa3HUKaMHU TBEPHOCTI IPYHTY, HAIPHUKIA[, 33 PIBHIHHIM
O. II. OranecsHa:
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_ P-n-0052
s

K

ne K — nutoMuid omip IPyHTY, Kr/cM2; n — Koe]ilieHT Teptsi; P — TBEpIiCTh
IPYHTY, Kr/cM2; S — myiomma miyHxepa, cm2; 0,052 — mepeBigauii KoeilieHT.
Slxmo npuiiHaTy n 3a 1, Bpaxysaty, mwo P : S = 7, To piBHAHHS HalOyne
TaKOTo BUIVISAY:
K =T-0,052 xr/cm2.
Tomy cymapHe TArose 3ycuiuis npu o0poOITKy MOXKHA pO3paxoByBaTH 3a
(dbopmynoro:
P=0052-T-a-b.



®ISUYHA CTUTNICTb I'PYHTY

®DizuyHA CTUNICTL — II€ MaKUull CMamn IPyHmy, KO 6iH MAe HeUCOKY
JUNKICTb, MIHIMATbHULL RUMOMULL ORIP Npu 00POOIMKY i MAKCUMATLHY 30am-
HICTb 00 3ePHIHHA 3 YIMBOPEHHAM 2py0ouok posmipom 0,5—10 mm Oe3 bpun
ma nuiy, cmeopioyu HAubLIbUL CNPUAMIUGe CNIBBIOHOUEHHS MIdC meep-
0010 hazoro, 800010 | NOGIMPSM.

Crany (hi3U4HOI CTUIIIOCTI IPYHT JOCSTa€e IPH MEeBHi Bomorocti. Hasec-
Hi paHillle B/l IHIIUX TAKOTO SIBUIIA JOCATAIOTH JIETKI (ITiIaHi Ta CyITiaHi)
IpyHTH. BUCOKOTryMyCOBaHI I'pyHTH TaKOX paHille MpUAaTHI 10 00poOiTKy,
HIXK TPYHTH 3 HU3BKAM BMICTOM OpraHidHoOi pe4oBUHU. CTHIIICTh TPYHTY
B JIa0OPATOPHUX YMOBAX BU3HAYAIOTH 3 BOJIOTICTIO HOTO 3€PHIHHS.

BusHa4eHHs1 BO/10rocTi 3epHIHHSI TPYHTY
3a metogom M. M. loaniHa

Ha texHiuyHHX Tepe3ax 3BaKyIOoTh 30 T HOBITPSHOCYXOTO IPYHTY, POCis-
HOTO Kpi3b CHUTO 3 JiaMeTpoM OTBOpiB 1 MM. [lepeHOCSTh HaBaxKy y dap-
(opoBy vamiky miamerpom 10—12 cM. [lo IpyHTY 3 GIOPETKH MOCTYIIOBO
(KpamsiMu) TOAIOTh TUCTHIILOBAHY BOAY 1 PETENBHO MEPEMIIIYIOTh HOTO
CKJISTHOIO TAJTMYKOIO 3 OIUIaBJICHUM KiHIeM. Yac Bil 9acy HpPUTHCKYIOTH
MAJIMYKOO JIO JIHA YAIllK¥ 1 3HOBY NepeMilnytorh. [1pu 3milyBaHHI IpyHTY
CIIOYaTKy yTBOPIOIOTHCS IPiOHI 3€pHATKA, Ki 301IBIIYIOTHCS MOTIM 0 Be-
nnuuHH ApioHoi ropommHy. Le 1 Oyne o3Haka 3aKiHYEHHS POLECY 3ePHIHHS
IPYHTOBOI MacH.

S0 g Mexa nepeBHIleHa, YTBOPIOIOTHCS TIIaACHBKI OJMHCKYYi TPYI09-
Kd. B 11poMy pa3i BU3HaYEHHS BOJIOTOCTI 3epHIHHS MOBTOPIOIOTH. [1po Mexy
3EpHIHHS CyAATh 32 KiJTbKICTIO BOAN, BUTPAUYEHOI Ha IIe Iporec, 3 ypaxyBaH-
HSIM BMICTY TirPOCKOTIIYHOT BOJIOTH B IPYHTI.

BouoricTh 3epHiHHS BU3HAYAIOTH 32 POPMYIIOKO:

Ps
Ws=—100+Wr,
Pr
ne W, — BonoricTh 3epHiHHSA, %; P, — Maca BOJH, siKa Milula Ha 3epHiHHS (KiJIb-
KiCTh M), T; P, — Maca MOBITPSIHO CyXOTo IPYHTY, T; W, — BMICT y IpYHTI Tirpo-
CKOMIYHOI Bostoru, %o.



BU3HAYEHHA BOJIOIOCTI TA OCHOBHUX
BOAHUX XAPAKTEPUCTUK 'PYHTIB

Bona y rpyHTi € OJHUM 3 OCHOBHHMX HOTO KOMIOHEHTIB 1 OJHOYACHO OfI-
HUM 3 TOJIOBHHX (DaKTOPIB, SIKi BU3HAYAIOTH HOTO MPOAYKTUBHICTh Ta HATPaB-
JIEHICTh PO3BUTKY. BoHA cripusie pOXOKEHHIO 010J0T1YHUX 1 O10XIMIYHHUX
MPOLECiB, BU3HAYAE HANPSMOK Ta IHTCHCHBHICTH MEPETBOPCHHS MiHEpaIb-
HHUX W OpPraHidYHHX PEYOBHH, iX MepeMiIieHHs Ta (OPMyBaHHS T'SHETUUHHUX
TOPHU30HTIB IPODLTIO IPYHTY.

HopmanbHui picT 1 pO3BUTOK POCIHH, JKUTTEAISUTBHICTD IPYHTOBOT MIKPO-
¢opu 1 dhayHH HEMOXKITHBI 0€3 TOCTaTHBOT KiJIBKOCTI BOaU. JIJIsl yTBOpEeHHS
1 r cyxoi pedoBuHU pocinHU BUTpadaroTh Bix 200 o 1000 r Boaw.

Bona y rpyHTI BUKOHYE POJIb TEPMOPETYIIOI0YOro (hakTopa i 3Ha4HOIO
MIpOIO0 BU3HAYa€e HOTO TEIJIOBHIA OajaHC Ta TeMIeparypHuil pexxuM. Diznd-
Hi, (i3UKO-MEXaHI4Hi 1 TeXHOJOT1YHI BIACTHBOCTI IPYHTY 3ajieKaTh TAKOX
BiJl HassBHOCTI Boiu. OTXke, BOjIa € HEOOX1THOI YMOBOIO i (JaKTOPOM POJIIO-
YOCTi IPYHTY.

Bona ta po3unHeHi B Hill pi3HI pEYOBUHH CKIIAJIAI0Th PIAMHHY a3y IpyH-
Ty, 200 IPYHTOBHUIl PO3YNH, 3 SIKOTO POCIHMHH Y€Pe3 CBOK) KOPEHEBY CHCTE-
My B6I/IpaIOTI> BOJIy Ta IO’KUBHI PEUOBHHHU 1 SIKHI B1)11rpae BUPIIAIBHY POJIb
B JKUTTI POCIMHHOTO opraniaMy. Y 3alle)kKHOCTI BiJI IPDYHTOBHUX YMOB BOJIa
MO-Pi3HOMY 3B’s13aHa 3 TBEPOIO (pa30ro IPYHTY, IO TTO3HAYAETHCS Ha PyXJIU-
BOCTI BOJIM B IPYHTI Ta Ha ii JOCTYITHOCTI POCIHHAM.

CraH i popmu BOAM B rpyHTI

3 ¢i3udHOi TOYKHM 30py BOJAA y TPYHTI MOXKE 3HAXOTUTUCH y PIAKOMY, ra-
30moni0HOMY 1 TBepoMy cTaHi. [Ipu mirocoBux TeMmneparypax — y pilkoMmy
1 Ta30M01I0HOMY CTaHi, PH MiHYCOBHX — Yy TBEPAOMY.

Pinka Boma mepeOyBae B cxiagHOMy (i3MYHOMY B32€EMO3B’SI3KY 3 TBEp-
JIOFO Ta ra3onoaioHor0 (azamu IpyHTY. [lepexoasuu 3 0THOTO CTaHy B iHIINH,
BOJIa HA0yBa€ HOBUX BIIACTHBOCTEH.

3a O. A. Poze (1965), 3aiexHo BiJ XapakTepy 3B’sI3Ky BOIH 3 TBEPIIOIO
(hazoro IpyHTY, i1 MOIUISIOTH HA II'ATh (POPM ab0 KaTeropiii: meepoa, XimiuHo
38 ’s13aHa, naponodiona, QizuyHo 36 ’s13aHa 1 8iIbHA.

TBepaa Bona (J1i1) yTBOPIOETHCSI TP 3aMep3aHHi BiIbHOT Boawu. JIif € mo-
TEHIIaJTHbHUM JPKEPETIOM PiJIKOi Ta MaporoiOHOT BO/IH, B SIKY BIH IEPEXOIUThH
BHACIIZIOK TAaHEHHs 1 BUMIAPOBYBAaHHS. Y TBOPIOIOUMCH 3 Pinkoi (opmu, i
301IBLIYETBCA Y 00’ €Mi, PO3KIIMHIOE IPYHTOBY Macy 1 MiHepau npu (izudHo-
My BuBiTproBaHHi. [TosiBa Bonu y popmi mbomy Mae ce30HHUE abo OaraTopiu-
HUi xapakTep. Ce30HHa MEP3JI0Ta BiJirpa€e BEIMKY POJIb Y BOIHOMY PEKUMI
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IPYHTIB, BUKIIMKAKOYH KOHJCHCAIIIIO MapOIoIiOHOT BOIM, TIepeXia Karijisp-
HOI BOJAM B JIJT 1 THM caMHM 3a0e3Ieuye HarpOMa/KeHHs 11 y BEpXHii Jac-
THHI TPYHTOBOTO TIPO(LITI0 B XOJIOAHUN TIepioJl poKy. B 30H1 mocTiiiHOT Mep3-
JIOTH TIpY BiJTAIOBaHHI JiJ MEPEXOAUTh Yy piaKy ¢a3y. OCKUIbKH IPYHTOBA
BOZIa — 3aBXKAU PO3YHH, TeMIieparypa ii 3amep3anus Hinkde 0cC.

XiMiuHO 3B’si3aHa BOJIa BXOIWTH 0 CKJIAMy PI3HUX XIMIYHUX PEUYOBHH
IPYHTY i IOAUISETHCSA HA KOHCTUTYLIHHY Ta KpUCTaJi3aliiiny.

KouncTuryuiiina Boga BXOIUTh J0 CKIIQAy MOJIEKYJ MiHEpaliB y (bopMi
T1IPOKCHITBHUX rpyn OH-. Llst Boa He 30epirae cBO€i MOIEKYISIPHOT €IHOCTI,
a € YaCTHHOI MiHepairy 1 Moxke OyTH BHIIydeHa 3 HBOTO TpPHU TeMnepaTyp1
165—175¢C i Buine. HaimommpeHI MMy CrIoTyKaM# B TIPHUPO/Ii 3 TAKOIO BO-
JI0I0 € TIMHHUCTI MiHEpaid, HaIpHUKIAA, KaoliHIT, MOHTMOPHJIOHIT, TipaTi
3amiza, amowminiro, Maprasio (Fe(OH),, AI(OH),, Mn(OH),), opraniusi Ta
MiHEepaJbHI CITOIYKH.

Kpucranizaniiina Boma y MonekyisipHid (opMi BXOAWTH IO CKJa-
Iy KpucraiiB-minepaniB. Hampuxman, rinc (CaSO, - 2H,0), wmipaOimit
(Na,SO, - 10H,0), xnopun kansuito (CaCl, - 6H,0) ta in. BuginuTu 1o Bogy
3 MiHepaJiB MOXHa Ipu Temmepatypi 20—o65°C.

XiMi4HO 3B’s13aHa BoJa 32 (PI3UYHUM CTAHOM € PI3HOBHJIOM TBEP/01 BOAH.
Bona HepyxoMma, He € pO3UMHHUKOM IO BiIHOIIEHHIO JI0 €JIEMEHTIB KHBJICH-
HS Ta COJICH, HE BOJIOJIIE 1 30BCIM HEJIOCTYIHA POCIIHHAM.

Haponozuﬁﬂa BOA. VY IPYHTOBOMY TIOBITPi 3aBXKAM € BOJSHI MapH, siKi
y BUIIISI naponoz[16H01 CYMIIIIi 3aITOBHIOKOTH TTOPH, BUTBHI BiJI piiKoi BOJIH.
VY GiBIIOCTI BHMIAIKIB IPYHTOBE MOBITPS HacH4eHe mapamu Boau 10 100%,
a BMICT TapononioHoi BoAX y IpyHTI cTaHOBHUTH Onu3bKo 0,001%.

[TapononiOHa Boa Oe3MepepBHO YTBOPIOETHCS Y IPYHTI, PyXarOUuuCh Bij
TOPU30HTY JI0 TOPHU3OHTY, IEPETBOPIOIOYHCH B iHIII (POPMH IIIIXOM KOHJICH-
carii abo copOuii. [Ipu Big’eMHUX TemmnepaTypax BifOyBaeThCsl KOHACHCAIIS
1 CIIOCTEpIraeThcsi HAMEP3aHHs BOJIU y BUIIISA Jboay. [lpu pyci mapornosuio-
HOT BOJM TIEPEMIICHHSI TIOXKMBHUX PEUOBHH 1 COJICH HE BiOyBaeThCs, aie
mpouec il YTBOPEHHS 3aBXKAU CYNPOBOIKYETHCS HAarpoMajUKEHHAM Y TOMY
FOpI/I3OHT1 Je BiAOyBaeThCs BUIMIAPOBYBAHHS PEYOBWH, SIKi 3HAXOIHMIUCH
y pOS‘II/IHl [MapomoniOHa BoAa y TPyHTI pyXaeThCsl y MapoBOMY HPOCTOPi
BiJI IUTSTHOK 3 BUCOKOIO TIPY)KHICTIO (aKTHBHHUH PyX), @ TAKOXK Pa3oM 3 TOKOM
HOBITPs (macuBHUH pyX). st pocnuH 1151 popma BOIM HETOCTYITHA.

®di3uyHo 3B’s13aHa (agcopboBana) Boja. DisuyHe 3B’ s13yBaHHsI BOJH TBEP-
Jot0 (hazoro IpyHTY BiJOYBA€ThCS BHACHIOK i1 MOJEKYIApHHX cui. Di-
3WYHA CyTh aJcopOLii Moisirae y HasBHOCTI HA MOBEPXHI PO3ALTYy TBEPIOl
1 pigkoi (a3 HEKOMIEHCOBAaHUX MIKMOJICKYISIDHUX CHJI, sIKI MalOTh €JIeKT-
puuny npupoxy. OCKiIbKH BOfia Ma€ BHCOKY AiasiekTudHy cramny (76—80)
1 HEWTpaJIbHy PeaKllito, i MOJIEKYIIH JIETKO 1 MIITHO 3B’ SI3yIOThCsI, COPOYIOThCS
BEJIMKOIO TOBEPXHEI0 IPYHTOBHUX IOP Ta AUCHEPCHHUX YAaCTOK, YTBOPIOIOYH
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TUTIBKM OPI€EHTOBAHUX JTUITOJIB BOJM. MICTKICTh (hikcarlii copOOBaHHX MoJie-
KyJI BOAW HAaiO1LIbIIa TOOIN3Y TPYHTOBHX YaCTOK 1 IIOCTYIIOBO 3MEHITYETHCSI
B Mipy BiIJaJIeHHs BiJl HUX. BiqIOBiTHO 3pOCTac i pyXOMiCTh BOJIU. 3aJI€KHO
BiJl MIIIHOCTI YTPUMaHHS COpPOIIHHIUMHY CHIIaMU, (DI3UYHO 3B’ s3aHY BOAY PO3-
TIOJIUISIFOTh HA MIYHO 38 'S3aHY | HEMIYHO 368 SI3AH) .

Miuno 3B’s13aHa (TirpocKomivyHa) BoJa YTBOPIOETHCA 32 PAXYHOK IIOT-
JUHAHHS MOJIEKYJl BOIU 3 TOBITpA. BoHa MIIIHO yTpUMYETbCS HaBKPYTH
IPYHTOBHX YaCTOK. 3MaTHICTh IPYHTY BOUPATH 3 MOBITPs MapoIoAiOHy BOIy
HA3UBAIOTh TITPOCKOIIYHICTIO, @ BBIOpaHy TaKMUM YHHOM BOJIOTY — 2iepo-
ckoniunoio (Wr).

Kinpkicth rirpOCKonquo'l' BOAW y TPYHTI 3aJI€KNTHh BiJ CTYIICHS HACH-
YEHOCTI HOBlTpSI BOJIOTOIO 1 TeMIepaTypH, JTIUCIIEPCHOCTI TpYHTY, HasSBHOCTI
B HBOMY opraHmHm PCUOBHHH 1 PO3UMHHUX coneil. BMicT rirpockomiqaoi
BOIM 3HAYHO ITJBHIIYETHCS Y BHCOKOTYMYCHHX, TOP(OBHX Ta TIHHHCTHX
TPYHTaX 1 3MEHIIYETHCS B CYMIIIAHMX Ta TMIIIAHNX.

Haii6inpiny KiabKicTh BOAM, SIKY MOYE YBIOpaTH 3 IOBITPS IPYHT, Ha3UBa-
I0Th MakcumanbHoto 2iepockoniynicmio (MI'). KinbKicTb 1i€i Boju Juist 1aHO-
IO IPYHTY € BEIMYUHOIO CTAJIOIO.

lirpockoniuna Boga nepedyBae y IpyHTI B OMU3bKOMY 10 TBEPAOTrO Tijia
CTaHi, WiIbHICTS 11 nocsrae 1,5—1,8 r/cM3. BoHa yTpUMy€eThCsl HABKOJIO TIO-
BEPXHI IPYHTOBHX 4acTOK 3 cuitoro 10—20 Tuc. atM., He 3amMep3ae, He pO34H-
HsI€ €JIEKTPOJIITIB, IEPECyBAETHCS JIHIIIE ITPHU MIEPEXOi y maponoaioHy hopMy
1 HeTOCTYITHA POCIIHHAM.

Hewminno 3B’s13aHa (I/1iBKOBA) BOZA YTBOPIOETHCS MOHAJ MaKCUMAalIbHY
TIrPOCKOMIYHICTh, BHACIIJIOK HETIOBHOI KOMIICHCAIIii TIOBEPXHEBOT SHEepriil IpyH-
TOBUX 4acToK. BoHa YTPUMY€ThCS COp6I_III/IHI/IMI/I cumamu TrckoM 1—10 aTm.
1 yTBOpIOE 6araTomapOBy ILTiBKY CITA0KO Op1€HTOBaHI/IX MOJIEKYIT BOJIH.

CraH BOJIOTOCTI IPYHTY, 32 SIKOTO KUTBKIiCTh TUTIBKOBOi BOJAU OCSTAE Hali-
OLTBIIOTO 3HAYCHHS, HA3UBAIOTh MAKCUMAILHOIO MOJLEKVIAPHOIO 80L020EM-
nicmio (MMB). Bwmict y rpyHTI Li€l BOIM Y IBa-4OTHPH Pas3u MEPEBUIILYE
MaKCHMAaJIbHY TirPOCKOIIYHICTb.

[TniBkoBa Boja nepedyBae y B’s3K0-pikoMy cTaHi. BoHa MOxe pyxarucs
B PI3HUX HAMNPSMKaX, BIJI JUITHOK OUIBIIOT BOJIOTOCTI IO MEHIIIOT, aJie IIBU/I-
KICTh pyXy HaaTo Mana. [lmiBkoBa Boza ciabKo poO34YMHSE Ta IEPEeCyBae Comi
1 Ty’Ke 0OMEKEHO JIOCTYITHA POCIIMHAM.

BinpbHa Boma B IpyHTI 3HaXOANTHCS Y PiAKOMY CTaHi, HE 3B’s3aHa COpO-
MIAHAMU CHJIaMU 3 TPYHTOBHUMH YaCTKAMH 1 PYXa€ThCs IMiJ| JI€H0 Karijsip-
HUX Ta TPaBiTAIlIHUX CHJI. Y IPyHTaX TaKa BOJA 3HAXOOUTHCS Y KaIUIIPHIHA
i TpaBiTamiiiHiii popmax.

Jlo kanmiIsApHOT BiHOCATH BOJY, sSIKa 3alOBHIOE TPYHTOBI KamIsipu pi3-
HOI BETMYUHM 1 POpMHU. Y OCTaHHIX CHJIM KamiJsPHOI B3a€EMOJIl MK BOJIOIO
1 TBeporo (pa3oro rpyHTY OiIbli 3a rpaBiTalliiHI.
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KaninspHa Bojia 3aITOBHIOE JIMIIE HAUTOHIII KAUIAPU MK MEXaHIYHUMH
eJIEMEHTaMH Ta MiKpoarperaTraMy i pyXa€eThCs ITiJ] BIUDITNBOM MEHICKOBUX CHII
y pizaux Hampsimax. Bucora (h) xaminsspHOro pyXy BOIM BH3HAYa€ThCS T10-
BEPXHEBUM HATATOM 1 pajiycoM Kanuisipi. [Ipu 30iblIeHHI TOBEPXHEBOTO
HATATY Ta 3MEHIICHHI paJliyca KanIsipiB BUCOTA ITiTHSATTSI BOJU ITiIBUIIY€Th-
cs1. JlaHa 3aexHICTh OnucyeThest popmyinoro JKropena:

h,em=0,15:R,

ne R — pajiyc KamisipiB, MM.

MEeHICKOBI CWIIM TIPOSIBJISIFOTHCS JIMIIE B TIOpax 3 JiaMeTpOM MEHIIe
8 MM, HaifakTuBHIII TTopu MaroTh aiametp Bix 100 go 3 mxm. [lopu kpym-
Hillle 8 MM 3aIOBHIOIOTHCS TPABITAILIIHHO BOJOK ab0 MOBITPSAM, a MEHIIE
3 MKM — 3B’3aHOIO BOJIOIO.

V rpyHTax KamiJisipHa BOja MOXKE OyTH y JBOX (opMmax: MiJBIIICHIH Ta
nignepriii. KamiisipHo-minBimiena — 3amoBHIOE MOpU TIPHU 3BOJIOXKEHHI
IPYHTY 3BEPXY, a KOJIM BOHA MAMUPAETHCS 3HU3Y BUTBHOIO MiIIPYHTOBOIO BO-
J1010, 11 HA3MBAIOTH KAMJISIPHO-TIIANIEPTOIO.

3a (bi3I/I‘IHI/IM CTaHOM KaHiJIHpHa BOJIA pizuca JIOCTYIIHA POCTMHAM, MA€ BU-
COKY PYXOMICTB, po3umHsE i nepeMlmye COJTi, KOJIOiTH1 opraHmHl Ta MiHEepaJb-
Hi 4acTWHH, TOHKI cycriensii. Bei 3axonwy, HanpaBnem Ha 36epe>KeHHﬂ BOJIH
y IpyHTI 200 TOTIOBHEHHS i 3armaciB, TIOB’s3aHi i3 CTBOPSHHSM 3aIaciB came
KaITiIIpHOT BOJM 1 3MCHIIEHHAM il BUTpadaHHS HA (pi3NUHE BHITApOBYBAHHS.

I'paBiTaniiina Boga 3ycTpidaeTbes y IpyHTI y IBOX BHIAX: BOJIA, IO IIPO-
COYYETHCS 1 MiAIPYHTOBA.

Boma, mo mpocodyeTses, e BiTbHA TpaBiTalliiiHa BOJA, sKa PyXaeThCs
Kpi3b TOBIILY IPYHTY IIiJI BILIABOM CHWJI rpaBitaiii. Take siBUIlle BiI0OyBa€ThCA
TSI PSICHUX JONIIB, TAHEHHS CHITY, a00 micis nonusy. Ll Boja 3HaX0quTh-
CSl Y PIIKOMY CTaHi, IOCTYIIHA POCIMHAM, PyXa€ThCs MO rpyOuX mopax i Tpi-
LIMHAX, Ma€ PO3YMHHY 3AaTHICTh, IEPEMIILYE COJIi, KOJOiAHI PO3YMHH, TOHKI
CyCIIeH31.

Konu rpasirariitHa BoJa gocsirae BOIOTPUBKOTO Iapy IPYyHTY, BOHA Iie-
PETBOPIOETHCS Ha nidIpyHmosy 6ody. B nmaHomy craHi BCi MOpH 1 IPOMIiXK-
KN B IPYHTI 3aIIOBHEHI BOZOIO (KPiM ITOp, IO MICTSTH 3aIeMIICHE MOBITPS).
[TinrpyHTOBI BOAM MOXYTH OyTH 3acCTIHHHUMH, a00 CTIKAIOYMMH B HANPSIMKY
MIOXHMITy BOZOTPHBKOBOTO Iapy. BoHM MoCTyITHI pociuHamM, aie sKIo KOopiH-
HsI JOBTHi yac nepeOyBae B IX TOBII, TO POCIHHH TEPIULATH BiJl HECTaUl KHC-
HIO Ta ITOXXMBHUX PEYOBUH, YACTKOBO 200 MOBHICTIO BiIMHPAIOTb.

IIpucyTHiCTh 3HAYHOI KIJIBKOCTI BUIBHOI TpaBITAIiiHOT BOIU y TPYHTI —
HeOakaHe SIBUILE, 10 BUKIUKAE THMYAcOBe ab0 MOCTIHHE MEepe3BOIOKEH-
HSl TPYHTY, CTBOPIOIOYM B HHOMY aHaepOoOHI YMOBH 1 CHPHUSIIOYH PO3BUTKY
nporeciB oreeHHs. OCylryBaibHI Meiopallii HalpaBieHI Ha 3MEHIICHHS
3amaciB BUTbHOT IpaBiTalliiiHOT BOAU Y TPyHTAaX.
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V IpyHTI 3aBXK/I1 MiCTUTBCS BOJIOTA, KUTBKICTh SIKOT MOCTIHO 3MIHIOETHCS
y 4aci. 3MiHH 1Ii 3aJI€KaTh BiJ] CIIiBB1IHOIIIEHHS ITPOIIECIB HAIXOKEHHSI BOJTU
y IPYHT 3 arMOC(GEpHHMH OIaJlaMH, MOJIUBHUMHU Ta IPYHTOBHMH BOJAMHU
1 BUTpa4aHHs 11 3 IPyHTY BHACTIIOK (Di3WYHOTO BUIIAPOBYBAHHS, TpaHCIipa-
11ii, CTOKY TOIIO0. [HTEHCUBHICTh IAHUX MPOIECIB 3aJEKUTh BiJ| KIIIMATHUHUX
YMOB, [OPH POKY, penbedy MiCIIEBOCTI, CTaHy PO3BHTKY pOCIHH, BUPOOHNYOT
JUsUTBHOCTI JTFOAMHU. KpiM TOro, BMIiCT BOJIOTH 3aJI€KHTH 1 BijI BIaCTHBOCTEH
€aMOoro IPYHTY — I'PaHyJIOMETPUYHOTO Ta XIMIYHOTO CKJIaJy, CTPYKTYPHOCTI,
IIITBHOCTI, TIOPHCTOCTI, BMICTY OPTaHIYHUX PEIOBHH Ta KOJIOiAIB, CTaHy HOTO
MMOBEPXHi, BOJIOTOEMHOCTI, BOAOIIPOHUKHOCTI, BOIOIIIHOMHOI 3/1aTHOCTI.

[Tix BoJIOTICTIO PO3YMIIOTH BMICT BOJIY Y IPYHTI B JJAHUH MOMEHT Yacy.

[pyHTOBa BOJIOra — MPAKTHYHO €MHE JHKEPEIO BON03a0e3MeUeHHs Ha-
3eMHHUX POCJIHH. BiJ HASBHOCTI 11 y I'PYHTI 3aJIS)KUTh ¢(PEKTUBHICTH TOOPHB
1 XIMIYHUX METIOPAHTIB, Yac MPOBEICHHS Ta SIKICTh 0OPOOITKY, CTPOKH CiBOH
Ta TIOJIUBIB, 1, SIK HACIIIOK, MPOAYKTUBHICTh YTi/b, IyKiB 1 macoBuil. Tomy
BHBYCHHSI PEKUMY BOJIOTOCTI Ta po3poOKa 3aX0jliB HOro peryioBaHHs CTO-
COBHO PI3HUX IPYHTIB € HEBIJ]'€MHOIO YaCTHHOIO I'PYHTOBO-T€HETHYHUX, ar-
POHOMIYHHUX 1 €KOJIOTIYHHX JOCIIKEHb.

J1y1s BU3HA4YEHHSI BOJIOTOCTI IPYHTY BHKOPHCTOBYIOTh IpsMi 1 HeTIpsiMi Me-
toau. HaitOinpm TMOMHPCHUM, I0CTYTHHM 1 TOYHUM € BaroBHi METOJI, SIKUH
0a3yeTbesl Ha BUCYIITYBaHHI IPYHTOBOTO 3pa3Ka B CTaHIApTHUX yMoBax. Huni
JIOIaTKOBO 3aCTOCOBYIOTH BaroMipH-TEH310METpH, TPIJIaTN 3 HEHTPOHHUM
BHUITPOMIHIOBAHHSM Ta 1H.

VY maHoMy METOAi KUTBKICTh BOAH Y IPYHTI BH3HAUAIOTh 33 3MEHIICHHIM
MacH BOJIOTOTO I'PYHTY TIpU BUCYIITyBaHHI Horo nipu Temreparypi 105°C npo-
TsiroM 6—10 roguH. MeTo IMpPOKO 3aCTOCOBYIOTH IPU BUBYEHHI JMHAMIKH
BMICTY ITOJIOBOI BOJIOTH y IPYHTI, @ TAKOXK Y Ja0OPATOPHUX TOCIIHKESHHSX
(7151 po3paxyHKy abCOIOTHO CyXOi HABaXKKH, KUTBKOCTI BOJH SIKY JOJIMBAIOTh
[IPY TIPUTOTYBaHHI BUTSKOK 3 CBIKUX 3pa31<13 IPYHTY, TOILO).

1 BU3HaUEHHsI TIOJILOBOI BOJIOTOCTI 3pa3Ku I'PyHTY HaldacTilue BigOu-
paroTh 3 CBEPJIOBHH 3a JIONIOMOroro Oypa. [Ipu nbomy noTpiOHO 1OTpUMYyBa-
THCH BIJIIOBIIHUX MPABUIIL:

* B OJIHY NpoOy HE MOBHHEH MOTPAIUIATH IPYHT 3 PI3HUX (CYMIKHHX)
TOPHU30HTIB, SKi PI3HATHCS 3a TPAHYJOMETPUIHNM Ta XIMIYHUM CKJIa-
oM

* BimiOpaHi 3pa3ku MOTPIOHO HEraifHO TepMEeTH3yBaTH, SKHANIIBHUIIIC
JIOCTaBUTH B J1a00OPATOPIIO 1 3BAKUTH;

* I MEHIIOTO TOPYIICHHS POCIIMH 1 TPYHTY, IPU BinOOPi 3pa3KiB Tpe-
0a 3acTOCYBaTH HACTWIIU 3 IOUIOK, PEHOK i T. II.
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3aexxHO BIJI 3aBIAHHS JTOCIIPKCHb BU3HAYCHHS BOJIOTOCTI IPYHTY 3JIiH-
CHIOIOTB [0 TeHETHYHHX TOPH30HTAX, OKPEMHX YACTHHAX OPHOTO MIapy abo
Ha rJIH6HHy KopeHemicHoro mapy (1—2 M): mpu IpyHTOBO-METIOpaTUBHUAX
JOCIIDKCHHSIX — JI0 TNIMOWHHM MiAIPYHTOBUX BOJ; NMPH MIHOOKOMY iX 3ais-
ranHi — 10 3 M. Bu3HaueHHS IPOBOITE 3a (ha3aMu PO3BUTKY POCIHH abo
Y CTPOKH MPOBEACHHS arpoTeXHIYHKUX 3aX0/iB. B opHOMY I1api moOBTOpPHICTH
BU3HAYeHHA 5 — KparHa, 10 1 M — 3-kparHa, 10 2 M — 2-KpaTHa, ruoie
2 M — OJTHOKpaTHa.

BinGip 3paskiB 3AiHCHIOIOTH OypaMu pi3sHUX KOHCTpyKHii (I3mainbchko-
ro, Kaunucekoro, Hekpacosa, Cmeprina, Pozanosa Ta iH.). 3 OypiB cydacHHX
KOHCTPYKIIi#, SIKi BHITyCKaIOTHCSI CEpiifHO, HAUTTONMPEHINi Oyp IPYHTOBHI
BI'-50. Bin ckiamaeThes 3 MTAHTH, PyXOMOI PYKOSTKH i Ma€ JBa 3MiHHHX
UITTHAPH JiaMeTpoM 50 MM: OJTUH BiIKPUTHH 3HU3Y — JUIsl BAKKUX IPYHTIB
(CYrIMHKY Ta TIIWHM); APYTUH — 3aKpUTHH (B SIKOMY JIOTIaTi 3HU3Y MEpexo-
JISITh Y KOPOTKY CITipaJib) — JJIsl CHITY4HX (IMIaHUX Ta CYMIIIaHuX ) IPYHTIB.
Po6oua rmubuna Oypinnst y bI'-50 ctanoButs 160 cwM.

ITepen noyarkoM poOOTH PYKOSATKY 3aKpPIIUIIOIOTH HA IITaH31 Ha MOTPIO-
Hill BUCOTIi. Byp BCTaHOBIIOIOTH HA IPYHT BEPTHKAJIBHO 1 00€pPTalOTh PYKOST-
KOO 32 XOJIOM CTPLUIKM FOJMHHMKA, BIABIIOIOUH y IPYHT. [IpH 11bOMY CcTEXaTh
3a IMOMHOIO HOTO 3aHypEHHS 3a O3HAYKAMHU, sIKi HaHeCeH1 Ha Oypi uepe3 5
a6o 10 cwm. Ilpobu rpynry 6epyTts momaposo (0—5, 5—10, 10—20, 20—
30 cM i T. 1.), B Mipy 3alOBHEHHsI Oyp BUHMArOTh i3 CBEPIUIOBUHH, IIBH/I-
KO HOXXEeM OOYHIIAIOTh HOTO NOBEPXHIO 1 BUOMPAIOTh 3pa3ok Ha (aHepy abo
MIMPOKY JOIIKY. 3pa30K IIBUIKO MEPEMINTYIOTh 1 BiTOMpaoTh Npoldy y 3a31a-
JIETi/Ib 3BaKeHMI OIOKC, 3alOBHIOKOYM Horo Ha 2/3 06’emy. IpyHT y Orokci
3JIeTKa YIIITBHIOIOTH, 100 3MEHIITUTH HOTO MPUIINIIAHHS IO KPUIIKH 1 BTPaTH
NP BiIKpHBaHHI. BIoKc 3aKpHBarOTh, 3aMICYIOTh HOTO HOMEP A0 ITOIHOBOTO
JKypHATy 1 CTaBISITh y CHEIaIbHAN SIIIUK, CIIAKYIOYH 1100 BiH (SIINK) HE
HarpiBaBCsl HQJIMipHO Ha COHIII.

[Ticns 3akiH4eHHS OypiHHS CBEPUIOBHHY 3aCHUIAIOTH 1 PETEILHO YyTpaM-
OOBYIOTH y Hill IPYHT. Siuky 3 OroKCaMU, 3aITOBHEHUMHU TPYHTOM, JOCTaBJIs-
I0Th y J1a00paTopito, CTEXauu MI00 IX KPUILKK OyJIu 3BEepXy. 3a TaKUX YMOB
IPYHT HE MPHIIUITAE 10 KPUILIOK.

Xin podotu. [locrasieHi B 1aboparopito OIOKCH 3 IpPyHTOM PO3CTaBIISIOTh
Ha CTOJI IO TMOPSIKY, KOXKHUH OIOKC OOTHPAIOTH, BIIKPHBAIOTH, YACTOUKH
IPYHTY, SIKi TPUIMILIA JI0 KPHUIIKH, CTPYIIYIOTh Y OIOKC, KPUIIKY TIepeBep-
TaI0Th, BCTAHOBIIIOIOTh Y Hel OFOKC 1 3BaXKYIOTh Ha TEXHOXIMIYHUX Tepe3ax
3 TounicTio 10 0,01 .

3BakeHi OIOKCH 3 IPYHTOM CTaBIISITH JUIS BHCYIIYBAHHS B CYIIWIIBHY
mady, 3HIBIIM 3 HUX KPUIIKU Ta HAAIBIIX iX Ha JHO OrokciB. Bucyurysan-
HS IPYyHTY IpoBOIATH Ipu Temmeparypi 104—105°C npotsarom mectu ro-
JuH. BrokcH 3 BUCYIIEHHM I'PYHTOM HAKPUBAIOTh KPUILKAMH, OXOJOKYIOTh
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B CKCHKATOpPax i 3BaXKYIOTh. Pe3ylbTaTy 3aliCyrOTh 1 3HOBY CTaBJISTh OFOK-
CH JIJIsl BUCYIIIYBaHHS Ha JIBI TOMUHHM. SIKIO0 Maca OFOKCIB MICJIs TOBTOPHOTO
BHCYIITYBaHHSI BIIXHIISIETHCS B/l moyaTrkoBoi Oiunbine Hixk Ha 0,01 1, TO OrokcH
3HOBY CTaBJISATh B CYIIWIbHY Ay i CyIIaTh JI0 THUX Iip, TOKU PI3HUIIS B Maci
oyne menme 0,01 1.

Bornoricte 0OUMCIIOIOTH y BIJCOTKAaX HAa HABAXKY a0COIOTHO CYXOTO

IPYHTY.
. b-B
Bonoricts rpyHTYy (%) = B A 100

(A — Maca mycToro, 3a3ajeriap NonepeaHbo BUCyeHoro Owokea, T; b — maca
6roKca 3 BOJIOTHM IPYHTOM, T; B — Maca 6rokca 3 aGCOIIOTHO CyXHUM IPYHTOM,
r; B-A — HaBaxxka abCOIIOTHO CyXOTO IPYHTY, T'; b—B — KiNbKiCTh BOIHM B Ha-
BaXIII, T).

KoedimieHT mepepaxyHKy pe3ysbTaTiB aHaIi3y BOJIOTOTO IPYHTY Ha CyXUi
BH3HAYAIOTh 332 (POPMYJIIOIO:

100+W
w=———o1),
100
e W — BOJIOTICTh Yy BiJICOTKaX BiJi MACH CyXOTO IPYHTY.

Jltst po3paxyHKy Cyxoro IpyHTY (P.) 3a Macoro BOJIOroro rpyHry (P,) ta
BoJtorocTi (W%) KOPUCTYIOTHCS (POPMYIIOIO:

B Ps
P:-100 aGo Pe =

“T100+% Ky

[Tpu mopiBHSAHHI BOJOTOCTI IPYHTIB 3 Pi3HOIO IIUTBHICTIO, BMICT BOJIOTH
B HUX PO3PaxOBYIOTh y BiJICOTKax Bin 00’eMy IpyHTY. Tomi po3paxyHKH Be-
JIyTh 32 TaKOK (HOPMYIIOH0:

Wv = Wm : dV’

Je W, — BOJOTICTb y BiICOTKAX Bif 00’ €My IpyHTY; d), — IIIIBHICTh IPYHTY, I/CM3;
W, — BOJIOTICTH y BiJICOTKAxX BiJl MacH IPYHTY.

VY 3B’A3KY 3 TUM, 1110 OTaJ{ BUMIPIOIOTHCS B MUJTIMETpaxX BOJHOTO CTOBIIA,
JIOLITBHO 3alacy BOAM Y TPYHTI BUPaXKaTH B THX K& OAMHHUILX. [ 11boro
PO3paxyHKH BelyTh 32 (OPMYIIOKO:

W, um=0,1-W-h-d,,

ne W — Bonoricte y BiICOTKax BiJ Macu IPYHTY; / — TIMOWHA IIapy IPYHTY,
B SIKOMY BH3HAYalOTh 3aI1ac BOJIOTH, CM; d),, — IIIBHICTD IPYHTY, T/CM3.

VY arpoHOMivHil MPaKTHUI 3amacy BOJOTH Yy IPYHTI BUPaXKarOThb Yy TOH-
Hax a00 KyOiuHuX MeTpax Ha | ra. Y Takux BHITaJ(KaX BEJIMYUHHU BOJIOTOCTI
B MiJIiIMeTpax MHOXaTh Ha KoedirmieHt 10.



154 3aranbHe rpyHTO3HaBCTBO

W, m/za =10 - W, um

Kounu motpi6HO 3HaTH, 10 SKOT MipH IPyHT HAaCHYEHHUH BO0I0, 200 MOpiB-
HSTH BMICT BOJIOTH y TPYHTaX 3 Pi3HOIO BOJIOTOEMHICTIO 3aCTOCOBYIOTH TO-
Ka3HUK BiAHOCHOI BOJIOrocCTi. BigjHocHa BoJIoricTh — Ii€ BIJIHOIIEHHS BMiC-
TY BOJIOTH B JJaHWIl MOMEHT 4acy /10 KUTBKOCTI BOIH, KA HACHIY€E IPYHT IO
HAMMEHIIOT BOJIOTOEMKOCTI. Tak, SKIO B NaHW MOMEHT BOJIOTICTh IPYHTY
craHoBUTH (W), a HaliMeHIIa BOJIOTOEMHICTH (HB), TO BiTHOCHA BOJIOTICTH
Oy/ie TOpiBHIOBATH:

100-w
HB

3a MoKa3HUKaMH BiJTHOCHOI BOJIOTOCTI BCTAHOBIIOIOTH CTYIIiHb 3a0e3Ie-
YEeHHs POCJIMH BOJOIO B IEBHUM Iepiof yacy. Bizomo, 1110 onTuMyM BOJIOTOCTI
Ul HOPMaJIBHOTO POCTY 1 PO3BUTKY PI3HUX Ipyl CiJ‘IBCLKOFOCHO,Z[apCLKI/IX
KyJBTYp HeopHakoBUH. Tak, A sipuX 3epHOBUX, 3epH0606OBHX KapToIut
1 KyKypyza3u BiH cTaHOBUTH 70—80%, A7 03UMHX IIICHHUII 1 JKUTa, STUMe-
HIO, IIYKPOBUX OYpsKiB Ta coHSHUKY — 60—70%, a Tamapukce i JironepHa
JIo0pe pocTyTh TpH 3BOJIOKEHHI Onn3bko 60% Bij HAMMEHIIOI BOJIOTOEM-
KocTi IpyHTY. [Ipu BupolyBaHHI prcy HeoOXiHE IOBHE 3aTOMJICHHS IPYHTY
(Tabm. 42).

Weinn.=

42. OnTuMyM 3BOJIOKEHHSI IPYHTY AJs pi3HUX pociauH (3a B. @. Baab-

KOBHUM)
Bwmict Boau B rpyHTi, % Bin HB
>100 100—80 80—70 70—60 <60
Kaprorus
I'peuka .
ngox IlykpoBwuii Oypsk
M’sta nepuea K [Mmenuns
: amycTa Tamapukc
Puc Oripicu Konrommna Ko Jlrouepua
Yaii Osec Saminb tep
K CoHSIITHUK
YKypyasa
Cost

OpraHonenTu4yHuii MeTos BU3Ha4YeHHs BOJIOrOCTi FDYHTY

YV arpoHOMIiYHI¥ MPaKTHIN YaCTO BHHUKAE MOTpeda TEPMIHOBOTO BH3HA-
YeHHS BOJIOTOCTI IPYyHTY Oe3mocepenHho B MONBLOBUX yMoBax. [Ipm BigcyT-
HOCTI CIeriagbHOro OOJaJHaHHS BH3HAYAIOTh BOJIOTICTH OPraHOJCHITHYHO,
kopuctytounch mkanoro C. B. Acraxosa (Ta6mn. 43). B nanomy merosi rpyHT
BUNPOOYIOTh Ha JIOTHK 1 3AaTHICTh CKOYYBATHUCS B KYJIBKY 1 LIHYP.
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43. IlkaJja Bi3yaJbHOro BU3BHAYEHHS BOJIOTOCTi IPYHTY

OpieHTOBHUIi BMicT BOJIOTH, % BiJg Macu aGCOTIOTHO CYXOI0 IPYHTY

Ipynr
15 15—20 20—25 25—30
Ipynt Bonoruii; |{Ipynt CHPUI; TPYI- \p o sorepuii;
rpyaxu GpopMy- |KH MillHi; KyJbKa .
; IPYIKH 371aTHi
0ThCsI 100pe;  |dopMyeThes, 3
Jlerko- |mimaTHCs, IpyHT Teue
KyJbKa (op- ale npy HATUCKAHH] Lo
CyIJIUH- IIHYp JOBIUH, |i IPOCOUyETHCS
. |MmyeTbes, JIETKO PO3CHITAETh- . ;
KOBHH . o JIETKO MOAPi0-  |MiK MaibIsMu
ase NpM HATUC- | CsT; KOPOTKHI IHYP
: HIOETHCS Ha
KaHHI pO3CH- YTBOPIOETHCS .
KOPOTILI IIHYpU
MAEThCS 3 YTPYIHEHHSM
I'pyHT ca6o IpyHT cupwmi,
BOJIOTHIL; rpyaKkH [ pyHT BOJIOTHIA; rpynku 3pathi | [pyHT BOnOTHiA;
Cepen- |i kynbka Gop-  |(POpPMYFOTECS MillHI |[100pe JIMUTH- |TPYIKHU 3/1aTHI

HBO-CYT- |MYIOTBCSI I0Ope; |TpYAKH; IIPH CKady- |CsI, IPH CKady- |100pe JTiMuTh-
JIMHKOBMH |[TpY CKaYyBaHHI |BaHHI yTBOPIOIOTh- |BaHHI KYJIBKH  |CSI; IIIHYP JTOB-
KYJIBKH LIHYP HE |CSl KOPOTKI IIHYPU |yTBOPIOETHCSL  |THH, MilTHUI

YTBOPIOETHCS JOBTHH HIHYP
I'pyHT cyxuii; . I'pyHT Bonoruii; [ pyHT MOKpHii
Baxxo- pym(n?; u’i Ipynr sosorwit; rpymm MIiIH1 ' prJIKI/I 3}1a1")mi '
CYDIIHH- Py. py rpyaKu HOPMYIOTh- by > |TPY.
. (bopMyIOTBCS [IpH CKauy- JIIUTHCS,
KOBHI1 cs1 To0pe; IIHyp ; ?
MOTaHo; IITHYP . BaHHI KYJbKM  |KyJTbKa MIITHa;
Ta K- . |npu ckaayBaHHI o
. |mpu ckadyBaHHI . YTBOPIOIOTHCS  |IIIHYP JOBTHiA.
HUCTUU MOJIPIOHIOETHCS . . .
PO3CHIMAETHCS KOPOTKI IIHYPH |MiL[HUI

3 METOr 3aCTOCYBaHHsI IPOBEJICHHST 0OPOOITKY, OLIIHKY BOJOTOCTI IPYH-
Ty PEKOMEHAYETHCS TPOBOAUTH 3a IIKAIOK [iapoMeTcinyx0u YKpaiHu
(Tabn. 44). Ane cimiJ mam’sTaTH, IO OPTraHOJEHTHYHHNA METOJ| JA€ JIHIIE
npuOIU3HI JTaHi X0d 1 JIOCHTh HIMPOKO 3aCTOCOBYETHCS B arpOHOMIYHIH
TIPAKTHIII.

Jlst omeprkaHHsT BIpOTIIHAX JTAHUX MPO BMICT BOJIOTH y IPYHTI CIIiJ| 3a-
CTOCOBYBATH CTaHJIApTHHI BaroBuii, abo cydacHi iIHCTpyMEHTaJIbHI eKCrpec-
METOJIH.

Bu3Ha4yeHHs1 BMICTY rirpOCKOMiYHOI BOJIOr y rpyHTi

[ pyHT, SIK i Oy/ib-sKa JMCIIEPCHA CUCTEMA, XapPAKTEPU3YE€THCS TirPOCKOTIiY-
HICTFO, TOOTO 3/IaTHICTIO BOMpary (ajicopOyBaTH Ha MOBEPXHI CBOIX YaCTOK)
MapoIoiOHy BOJIOTY 3 MOBITPS, SKE JI0 HhOTO MpHJIsTae. AcopOoBaHa rpyH-
TOM TaporoAiOHa BOJIOTa HA3WBAETHCS TIrPOCKONMIYHOK BOXOI0. BMmict i1
y TPYHTI 3aJIeXKHUTh, B MEPITY YEPTy, BiJl TPAHYJIOMETPUYHOTO Ta XIMIYHOTO
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44. Illkaja OUiHKYU CTyNeHs 3BOJIOKEHHS IPYHTY

Ouinka cTymne-
HSI 3BOJIOKEHHSI
TPyHTY

OpienToBHi
3IIB y mapi
0—10 cm,
MM

CraH IpyHTYy

XapakTepHCTHKA POOOTH TeXHiIKH
i cTaH pociinH

Haamipao
3BOJIOYKCHUH

>30

Texyunii

[TonboBi poOOTH Maiike HEMOXK-
J1Bi. MallIHU rPy3HYTh y IPYHTI;
POCIIMHHU CTPaKJAI0Th BiJl HAAMIp-
HOI KUTBKOCTI BOZTH

Hyxe
3BOJIOYKCHUI

30—20

JIunkuia

ITonboBi poOOTH 3aTPYAHSAIOTHCS,
00po6iITOK MOTpeOye 3HAYHUX TSI~
TOBUX 3yCHJIb, IPYHT MIPUJIHUIIAE JIO
TTOJIHILII TUTyTa Ta KOJIIC, COLTHUKH
CIBAJIOK 3QJIMIAIOTh, POCIHHU
pPOCTYTh 3a/I0BUILHO

Hobpe

3BOJIOYKCHU I

20—12

M’ siko-1nac-
TUYHHI

OOpoOITOK IPYHTY BEAEThCS

3 MaKCUMAJIFHOIO TIPOTYKTUBHI-
CTIO, SIKICTh pOOOTH BiJIMIHHA, JUIs
pocnuH i 00poOITKY IPYHTY AaHUH
CTYIIIHb 3BOJIOXKCHHS HAHOLTBII
CTIIPUSITIANBHUI

Cnabo
3BOJIOJKEHUH

TBepno-miac-
TUYHHAN

OO6po0iToK IpyHTY NOTpedye
3HAYHUX TATOBHX 3yCHUIIb, AJI¢ J1A€
3aJI0BUIbHI PE3YJBTATH, POCIUHA
3aJJ0BIJILHO 320€31eUeHi BOJIOI0

Cyxuii

<7

Teepauit
a0o cumy4uii

I'munuctuil rpyHT npu 00poOiTKy
BiJIKOJIFOETHCST OpUIIAMH IO TPi-
LIMHAX, 1HKOJIX IUIYT HE BXOIUTH
y IPYHT; 00po0iTOK oTpedye
3HAYHUX TATOBHX 3yCHIIb;

MIPH OpaHIi MIAHOTO IPYHTY
ckuba po3CHUIAeThCs alle He 00ep-
TAETHCSI; POCIMHH BiTIyBalOTh
HecTayy BOIU

CKJIay IPYHTY (CTYIiHb MOAPIOHEHHS, KUTBKICTh Ta SKICTh KOJOiAiB — TJIH-
HH, TYMyCy TOII0), & TaKOX BiJ BIAHOCHOI BOJIOrOCTi MOBITpsl. UM BHIIE
JCIIEPCHICTD IPYHTY, UMM OiJIbIIIe Y HhOMY OpPTraHO-MiHEPAJIbHUX KOJOINIB,
YUM BHINIE X TiApOdiITBbHICTE, THM BHIIE TirPOCKOMIYHICTE. 3 IHIIOTO OOKY,
YUM BHIIE BiJHOCHA BOJIOTIiCTH TOBITPSI, TUM OIJIBIIE Y TPYHTI TIrPOCKOITIY-
Hoi Bojiu. 11006 MaTH MOpiBHSIIBHI IaH1 aHAII31B, HEOOXITHO MepepaxyBaTH ixX
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Puc. 18. Po3mileHHs ckJASHUX Ol0KciB y cymmnibHiil madi (a)
Ta cnocid mepeHocy ix y ekcukarop (0)

Ha a0COJIOTHO CyXy HaBaXKKy I'PYHTY, a Ul LIbOTO Tpeba 3HaTH BMICT Tirpo-
ckomiyHoi Boau. HalOinmpin mommMpeHuM METOIOM BHM3HAUYEHHS KiJTbKOCTI
TirpoOCKOMIYHOI BOJIOTH € BUCYIIIYBAaHHS MOBITPSHO CYXOTO IPYHTY B CYIITHITb-
Hilf magi npu Temneparypi 100—105°C 1o aGCOTIOTHO CyXOTO CTaHy.

Xin podoru. CxisHi OIOKCH BHUCYNIYIOTh B CYIIWUIBHIN Imagi MpoTIroM
TpbOX roxuH mpu Temneparypi 105°C i 3Baxyrors. Ha anamiTnaanx Tepesax
BIJIBAKYIOTh y OFOKCH OJIM3BKO 5 T TIOBITPSIHO CyXOro IPYHTY. brokcu 3 rpyH-
TOM CTaBIISTh 10 CYMIMIBHOT mady Ha BEPXHIO TTOJHIO OJIFDKYE 0 TePMO-
MeTpa (6o B CyLLII/IJ'ILHII/I mragi TemrepaTrypa po3noaiIIe€ThCs HEPiBHOMIPHO),
BiZIKPUBAIOTh KPHIIKH i KIaxyTh iX Ha OHOKC abo TMOpsa 3 HUM. [pyHT BH-
CYIIYIOTh MPOTSTOM I SITU-IECTH ToAuH mpu Temreparypi 100—105°C. 3a
JIOTIOMOTOI0 HIMIIIB 3 TYMOBHUMH HAKOHEUHHUKAMH OIOKCH LIBHJIKO TEPEHO-
CATH 13 CYHIMIIBHOT AU y eKCHUKATOP, 3aKPUBAIOTh KPUIIKH 1 OXOIOKYIOTh
npotsirom 30—60 xB. OX0JI0KEeH] OIOKCH 3 TPYHTOM 3BaXYIOTh. [Ipu 11boMy
KPHILIKKA OBUHHI1 6yTI/I 3aKpuTi, 00 aOCOMIOTHO CyXUil IPYHT CHIILHO BOMpae
BOJIOTY 3 TOBITPS 1 3HOBY CTa€ MOBITPSHO CyXUM. BMiCT TirpockomniuHoi Bo-
noru (y %) 004nCITIOTh 33 GOPMYIIOL0:

(a—0b)-100
C
(a — maca Orokca 3 MOBITPSHO CyXUM IPYHTOM (0 BUCYIIyBaHHS), ¢; b — Maca
Orokca 3 aOCOJNIFOTHO CYyXUM IPyHTOM (TIClisi BUCYIIYBaHHS), &; ¢ — HaBaXKKa

MOBITPSIHO CYXOTO I'PYHTY (PI3HUIIS MiK Macor OFOKCa 3 MOBITPSHO-CYXUM IPYH-
TOM Ta Macolo IycToro OIKca), 2).
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BuzHavueHHs BMICTY TirpOCKOIIYHOT BOJIOTH ITPOBOIATH HE TUTBKHU IS TIe-
pepaxyHKy Ha aOCONIOTHO CyXHWH IPYHT, a 1 Ul XapaKTepUCTHKH IPYHTY 3a
BMICTOM TIrPOCKOMIIYHOT BOJIU. B 11bOMy pasi MpOIEHT TirpOCKOIIYHOI BOJIO-
ru 00uncioroTh Ha 100 T He TOBITPSIHO CYXOT0, 8 a0COIOTHO CYXOTO IPYHTY,
T00TO y BHIIE HaBe/eHiH GopMyii ¢ — HaBa)kka aOCOJIFOTHO CyXOTO IPYHTY
(pi3HUII MK Macoro Orokca 3 a0COJIOTHO CYXHM I'PYHTOM 1 Macor0 MyCTOTO
Orokca).

[lepepaxyHOK pe3yibTariB Pi3HUX aHAIi3iB MOBITPSHO CYyXOro IPYHTY
Ha a0COJIIOTHO CyXUH IPYHT 3iMCHIOIOTH MHOMKCHHSIM B3STOI JJISI aHANI3y
HOBITPSHO CyXOi HABAXKM Ha Koe(iIlieHT rirpockomivHocTi: K| (koedirmieHT
TIrPOCKOIIIYHOCT] BU3HAYAIOTh 32 (HOPMYIIOH0:

100

T

X — MPOLEHT TrPOCKOMIYHOI BOJIOTH, MePepaxoBaHUil Ha HABAXKKY IOBITPSHO CY-
XOTO IPYHTY).
JLi1st 3pydHOCTI pO3paxyHKIB CIIii KOPUCTYBATHUCS TaOJIUIICIO:

Maca Maca .
Maca 0wxkca Maca Iirpoc-
Ne Ne | nopox- Oro0Kca Maca .
3 IPYHTOM a0co/II0T- | KOIiYHA
3pa3- |0I0K-| HBOTO | 3 IDYHTOM | . BOJIO- Kr
nicast BHCY- HO CYyXOro | BOJIOra,
ka | ca | Ol0Kca, |10 BHCYIIY- rd, T o
LIyBaHHS, T IPYHTY, T Z)
r BaHHS, T
1 2 3 4 5 6 7 8 9

Bu3Ha4yeHHsI MakcuMasibHOI rirPOCKOMiYHOCTI FPYHTY

MaxkcumagabHa rirpockoniunicTs (MI') — 11e HallOIbIIA KUTBKICTH BO-
JIOTH, SIKYy CyXUH TPyHT MOXKE yBiOpaTu 3 MOBITps, MaiiKe TIOBHICTIO HACH-
YEHOTO Mapamu Bojau (TIpU BiAHOCHIN Boyorocti 96—98%). Benuuuna MIT
3aJIeKUTh BiJl TPAHYJIOMETPHUYHOIO CKIIAAy, KIIBKOCTI Ta SKOCTI KOJOIMiB,
BMICTy TYMYCY Ta IIMTOMOL HOBerHl IPYHTY. Baskki IpyHTH 3 BETUKOIO TUTO-
MO0 TIOBEPXHEI0, BUCOKOO KiJIBKICTIO rlz[pO(meHHx KOJIOTIB 1 MiABUIICHUM
BMiCTOM TyMYCY MaroTh 3Ha4qHO Oinbiry MI, Hix serki. Y MiHepanbHUX IPyH-
tax BennurHa MI" konmuBaeThest B Mexax Bin 0,5—1,0% y mimanux BigMiHax
1m0 10—15% y mmauctux. Y topdpax MI' cranoButh 30—40% (Tadm. 45).

Bona y rpyHTI ipy BOJIOTOCTI, sika BiAmoBijgae MI, MilIHO yTpUMY€ThCS Ha
MTOBEPXHi IPYHTOBHX YaCTOK i TOMY 30BCIM HEITOCTYITHA ISl POCIIHH Ta MiK-
pooprani3miB. Bemmanay MI™ BUKOPHCTOBYIOTH LTSI PO3pPaXyHKIB BOJIOTOCTI
B’stneHHs (BB). [lns nporo nmokazuuk MI™ MuoXarh Ha 1,5 abo 1,34.
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45. MakcuMaJIbHA FirpocKOMiYHiCTH IPYHTIB Pi3HOTO IPaHYJIOMETPHYHOTO
ckaany i Topgis (3a C. A. Bepuro, JI. O. PazymoBo10)

I'panyaoMeTpH4HuUii cKIa] MI, % Bix Mmacu rpyHTYy
TTicox 0,5—1,0
Cymicok 1,0—3,0
CyTIIMHOK: JISTKUH 3,0—5.,0
cepeHin 4,0—7,0
BaKKHUH 6,0—9.,0
T'nmuna 9,0—15,0
Topd HU30BMI 30,0—40,0

VY arpoHOMIYHOMY rpyHTOSHaBCTBl JUIsl XapaKTEPUCTHKH BOIHOTO PEKH-
My Ba)XKJIUBO 3HATH HE TUIBKH 3arajibHy KUIBKICTh BOJIU B IPYHTI Ha JIaHUH
MOMEHT, ajie i Ty KUIbKICTb, SIKa JIOCTYITHA 1 He JIOCTYITHA pociarHaM. TooTo
HEOOX1THO MaTH YSIBIICHHS PO KOS(DIIIEHT B’ IHEHHSI POCIIHMH, 800 KPUTHUHY
BOJIOTICTh TPYHTY.

KinbkicTe BOAM y TPYyHTI, sSIKa BIAIOBia€ MaKCHMAaJbHIM TIrPOCKOITIY-
HOCTI, pOCJIMHAM 30BCIM HE JIOCTYITHA 1 € JUIsl HUX MEPTBHM 3amacoM. Aue,
BUXOMSIYU 3 BEIMYMHUA MAKCHMAIIBHOI TIFPOCKOIIYHOCTI, MOXKHA PO3paxyH-
KOBUM MISAXOM OJIepXKaTu NpUOIM3HE 3HA4eHHS KoediuieHTa B’SHEHH:.
JIst IbOro HEOOX1IHO BEJIMYMHY MAaKCHMAJILHOI TIrPOCKOIMIYHOCTI JaHOTO
I'PyHTY 30UIBIIMTH B MiBTOPA-TpH pasu. Llg BennunHa xoedilieHTa B’ SsHEHHS
€ OPIEHTOBHOIO, OCKIJIBKH BETMUMHA BOJIOTOCTI TPYHTY, TIPH SIKiif MOYNHAIOTH
B’STHYTH POCIIMHH, 3aJIS)KUTh Bil THITY TPYHTY, BHILy Ta (a3u pO3BUTKY poOC-
JIMHH, & TAKOX BiJl MOTOJHUX YMOB.

Knacnyaum metonoM Bu3HaueHHs MI™ € meTon MiTuepiixTa, BIOCKOHA-
nennid H. A. Kaanrcbkum (1930), sikuit 3acHOBaHWI Ha HACHUYCHHI MTOBITPSI-
HO CyXOi HaBa)KKH IPYHTY BOJISHOIO ITaporo y Bakyymi Hax 10%-HuM po3un-
HOM CIpY4aHO1 KHCIIOTH. AJIe TIel MeTo/1 TpoMi3IKni, moTpedye OararopazoBoi
3aMiHH PO3YUHY KHCIIOTH.

3apa3 MUPOKO 3aCTOCOBYETHCS OB NPOCTUH 1 HE MEHII TOYHUH METOA
A. B. Hixonaena (1936), B sikoMy 3aMiCTb KHCJIOTH 3aCTOCOBY€EThCS HacHue-
HUH PO3YMH CIPYaHOKHCIIOTO KaJlilo, BiIHOCHA NPYXKHICTh BOASIHOT MapH Hajl
SIKUM JIOpPiBHIOE 98%.

Xix po6oTu. 3BaxyIOTh Ha aHAITHYHUX Tepe3ax 3a3lajeriib BUCYIIIe-
HUI CKIITHUH OIOKC JiaMeTpoM 5 ¢M 1 BUCOTOIO 3 cM 3 J100pe MPUTEPTOO
KPHIIKOIO. BigBaXkyIoTh y OI0KC Ha aHANITHIHHX Tepe3ax 0imst 5—10 r rpyn-
Ty, B3STOTO 13 3pa3Ka, 3a3JaJieTib PO3TEPTOro Ta IMPOCISTHOTO Kpi3h CHTO
3 oTBopamu 1 MM. BinkpuTnii OfOKC 3 IPYHTOM CTaBIATh y BAKyyM-CKCHKATOP
Haj po3uuHoM 10% H,SO, 1 MakCUMajabHOrO HACHUYEHHS I'PYHTY Hapamu
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Boan. Pozunn 10% H,SO,y Bakyym-ekcukaropi Oyme miaTpuMyBaTH OiTbII-
MEHIII MTOCTiiHy BiTHOCHY BOJIOTiCTh IOBITpS, He Oiibre 96%. J{ns mpucko-
PEeHHs HacHYyBaHHA IPYHTY IIapaMy BOAU B €KCUKAaTOP1 HEOOX1IHO CTBOPUTH
BakyyM. BakyyMm-eKkcukarop ciiifi TpUMaTH B TEMHOMY MiCIIi 3 HAWMEHIIUMHU
KOJIMBAaHHSIMHU TEMIIEPaTyPU HABKOJIHUIIHBOTO IPOCTOPY.

UYepes 1’ ATh-1IICTh JHIB IPOBOATH MEpPILE 3BAXKYBaHHS HA aHATITHYHHUX
Tepe3ax: 00epekHO BIAKPUBAIOTh €KCHKATOP 1 MIBUIKO LITFHO 3aKPUBAIOThH
Horo KpuIIKo. SKIIo B eKcukaropi OyJo CTBOPEHO BaKyyM, TO JIO BiAKpH-
BaHHS €KCHKATOpa CJiJ] BUPIBHATH B HBOMY THCK IOBITPS 3 aTMOC(HEpPHHM.
[Tpun mpomy Tpeba mam’siTaTH, IO BIyCKaTH B €KCHKATOp TOBITPS Tpeda
MIOCTYIOBO, CIIOYATKY, MOMEPEIHEO BUCYIIMBIIN HOTO (TIPOITYCKAIOUH KPi3h
CKIISTHKY 3 KoHIIeHTpoBaHor H,SO,).

[Ticnst meproro 3BaXkyBaHHS OIOKCH 3 TPYHTOM 3HOBY CTaBIIATh y BaKy-
yMm-ekcukarop Hag 10% H,SO, i 4epe3 m’aTh-IIicTh JHIB 3HOBY IPOBOASATH
KOHTpPOJIbHE 3BaXKyBaHHsS 0 JOCSATHEHHS NOCTIMHOT Macu, TOOTO MOKH
PI3HHUIIT MDK TIONIEpPEHIM Ta HACTYIHHM 3Ba)KyBaHHSIMHU Oyjie He Oiiblie
0,001 r. OcranHe 3BaXyBaHHs NPUHMatOTh 3a ocratoune. Pozunn 10% H,SO,
TICJISL YepProBOro KOHTPOJIBHOTO 3BaXKYBAaHHS 3aMiHSAIOTh CBIKHM.

ITo nocsaraeHHi MOCTiiHOI MacH OIOKCH 3 TPYHTOM, MaKCUMAaJIbHO HAaCH-
YEHUM IapaMu BOJIU, IEPEHOCATh B CYLIIMIIbHY Ay 1 BUCYIIYIOTh IIPH TEM-
neparypi 104—105°C mo mocTiitHOT Macu. 3a pi3HHUICIO Y Maci BU3HAYAIOTh
KIJTbKICTB TITPOCKOIIIYHOI BOAH, aAcOPOOBAHOT HABAKKOIO IPYHTY.

OOUNCITIOIOTF MAKCUMAIIbHY TIrPOCKOIIIYHICTD y TMPOICHTAaX HAa HaBAXKKY
a0COJIIOTHO CYyXOr'0 IPYHTY.

. o b-B
M akcumasibHA Tirp OCKOMiuHICTh (%)= ——
B-A
(A — maca mycroro, 3a37anerifb BUCyIIeHoro 0rokca, T; b — maca 6rokca 3 rpyH-
TOM, MaKCMMaJbHO HACHUCHUM IapaMH BOIH, I'; B — Maca Orwokca 3 abCOIIOTHO
CyXUM IPyHTOM, T; B—A — HaBaxxxa abCOIIOTHO CyXOro IPyHTY, T; b—B — kinb-
KiCTh TIrPOCKOMIYHOT BOAH, aJICOPOOBAHOT IPYHTOM, T).

Bu3HayeHHs1 HavibinbLLOi MOEKY/ISIPHOI BO/IOrOEMKOCTI IPYHTY
MeTOo0M BOJIOrOEMKUX CepesoBULL

MakcuManbHa KUTBKICTH TUTIBKOBOI BOMW, SIKY 3IaTHHH MOTIHHYTH Ta
YTPUMaTH TPYHT, XapaKTepu3ye HaHOITBITy MOJEKYIIPHY BOJOTOEMKICTH
IpyHTY. BU3HaueHHS IILOTO ITOKAa3HMWKA METOIOM BOJOTOEMKHX CEPEIOBHII
0a3yeThCsl Ha 3[IATHOCTI JICIKMX MarepiasiB, HANPUKIAL, CyXoro QiibTpy-
BaJILHOTO Marepy, Mpyu TICHOMY KOHTaKTi BiAOMpATH i3 3BOJIOKEHOTO 3pasKa
IPYHTY BCIO BOZY, KpIM IUTiIBKOBOI.
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Xin po6orn. 3pa3ok IPyHTY y MOBITPSHO CyXOMY CTaHI pO3THUPAIOTH Ta
mepeciBaroTh Kpi3b cuto 3 orBopamu 0,5 mMm. CepenHio mpoly MpOCisHOTO
rpyHTy (01151 50 T') peTenbHO 3MINIYIOTh 3 BoIo (y (haphopoBiil yamiiii) 10
TiCTOMOMIOHOTO CTaHy. MeTaniuHy IJIACTHHKY-IIA0JIOH TOBIIUHOIO 2 MM
3 KPYIJIUM OTBOPOM JiaMeTpoM Oiist 5 ¢M KJIaIyTh Ha IIMATOK IIOBKOBHCTOI
TKaHUHU (Oatuct, moBkK). Kpymmii oTBip y miacTUHLI-11a0JI0HI 3aOBHIO-
I0Th MiJTOTOBJICHOIO 3BOJOXKEHOI0 MAacoro IPyHTY. HaamuikoBy KiJbKiCTbh
IPYHTY, IO BUXOIUTH 32 BiHI IJIACTUHKH, 3pi3atoTh HoxeM. [1labnoH 3Hi-
MaroTh, a IPYHT, 110 JHMIIUBCSI, HAKPUBAIOTh APYTHM IIMATKOM IIOBKOBHCTOL
TKaHWHU.

[TigroToBieHUi 3pa30K IPYHTY KIAAyTh MK JCKUIbKOMa apKyllaMH
(GITETpyBaTIBHOTO TANEPy, Jajli MiXK JIepeB’THUMH a00 METaNiYHUMH ILTac-
THHKaMH (TOBIIMHA IOIICYOK MMOBHHHA OyTH HE MEHIIE | cM, METaliqHIX
mwiacTiHOK — 0,5 ¢M), HapemTi MmijJ TiIpaBIidyHUA Mpec 3 THCKOM 65—
70 kr/cm2. Uepe3 10 XBHIIUH CIIPECOBAHKH IPYHT PETEIBHO «3BIIBHSIOTHY Bijl
[IMaTOYKiB TKaHHHU Ta (meprBanbﬁoro marepy, po3J1aMyloTh Ha OKpeMi
YAaCTHHHU 1 KJIAAyTh B 3a3[aJICTi/Ib 3BOKCHUI CYIIMIbHUNA CTAKAaHYHK.

3pa3oK IPYHTY Pa3oM i3 CyHIMIbHUM CTaKaHYMKOM 3BaXKYIOTh 1 CTaBIATh
Ha BHCyIIyBaHHs rpu Temmnepatypi 104—105°C no moctiliHO Bary.

3BaXKyIOTh CYIIMIBHUI cTakaHUUK (OIOKC) 3 BUCYIICHUM 3Pa3KOM IPYHTY
1 0OYHCITIOIOTH HAMOLTBITY MONCKYISIpHY Bojoroemkicts (HMB) y mporen-
Tax Ha a0CONFOTHO CYXHMU TPYHT.

HMB—Q 100
B-A

(A — maca mycToro, 3a31aneriap 3BaxeHoro 0rokca, r; b — maca Orokca 3 TpyH-
TOM, SIKH{ YyTPHMY€ ILTIBKOBY BOAY, T; B — Maca Grokca 3 aDCOMIOTHO CyXUM IPYH-
ToM, T; B-A — maca abcoioTHO cyxoro IpyHTy, T; b—B — Maca Boxwn, 1).

Bosioricte B’stHeHHSI poc/ivH

BoJoricTio B’sinennsi pocjus (BB) Ha3uBaroTh BOJIOTICTB, IPH SIKiH poc-
JIMHU HaOyBalOTh O3HAK CTIHKOTO B’SIHEHHS 1 MEPEHECEHHS 1X y CIPHUSTIHNBI
yMOBH (aTMocdepy, HaCHUYEHY NapamMy BOJH) HE BiJHOBIIOE TYpropy JHCT-
KiB, T0OTO He mpunuuse B’ssHeHHS. OTxxe, BB xapakrepusye HUKHIO MEXY
BMICTY B IPYHTI IPOAYKTHBHOT JJIs1 POCIIMH BOJIOTH, 1110 Ma€ BEJIMKE 3HAUCHHS
JUIS TPYHTOBOI, arpoXiMi4HOT Ta arpoMeTiopaTHBHOT XapaKTEPUCTHK IPYHTY.

Bennunna BB 3a5ne:xuTh Bif TpaHyIOMETPHYHOTO CKIIaLy IPYHTY, BMICTY
TyMycCy 1 BUay pociuH. UuM Ba)Xuuid TPYHT 1 UMM OilbllIe B HBOMY TYMYCY,
tuM Buma BB. ¥V nimanux rpyatax BB ue nepesnmye 1,5%, B cyrmHHKOBIX
BOHA KOJIMBAETHCS BiA 3,5 10 12, Ha miumHKMCTUX Hocsrae 20, a Ha Topdax Ie-
peutrye 50% Bix Macu cyxoro IpyHTy (Tadim. 46).
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46. BoJioricTh B’sIHEHHSI TPYHTIB Pi3HOTO TpPaHYJIOMETPUYHOIO CKJIATY
i Topgis (3a C. A. Bepuro, JI. O. PazymoBo10)

I'panyaoMeTpu4HuUii cKIag BB, % Bix macu rpyHTy
ITicox 0,5—1,5
Cymicok 1,5—4,0
CyIIHMHOK JIETKAN 3,5—7,0
cepenHii 5,0—9.,0
BaXKKHI 8,0—12,0
I'muna 12,0—20,0
Topd HU30BUI 40,—50,0

Busnauarote BB 3a Benuunnoro MIT a0o meTomoM 00e3BOAHIOBAHHS, YU
Oe3mocepeHiM BUPOIIYBAHHIM TPOPOCTKIB POCIUH Yy CTakaHYMKax 1 JIo-
BEJICHHSM 1X JI0 B’siTHEHHs. B10JOTIYHME METOJ BBRXKAIOTh HAWOLIBII Bipo-
TIJHAM.

BusHa4yeHHs BOJ10rocTi B’SHEHHS METOA0M rPOPOCTKIB

Ha nno amomiHi€BOTO cTakaHa BHCOTOIO 6—7 cM, AiameTpoM 4 cM Ha-
CHUIAIOTh IPyOO3epHHUCTHH TTICOK mapoM 1 cM. Y cTakaH BCTaBJISIOTH CKIIS-
HY TPyOKy HOBKHHOIO 8—9 CM i 3alOBHIOIOTH Maibke 0 BEpXy CTakaHa
MOBITPSIHO CYXHM IPYHTOM, MPOCISTHAUM Kpi3b CHTO 3 OTBOPAMH JiaMETPOM
1 MM (Ha e Butpavaethest 40—60 1 rpyHTY). B cTakan BuciBatoth 4—>5 3e-
PEH MPOPOCIIOTO AYMEHIO. I PYHT 3BOJIIOKYIOTH KPi3h TPYOKY JIO TIOSABU Karli-
JSIpHOT BOJM HA MOBEPXHI IPYHTY.

CrakaH 70 TOSIBH CXOAIB BUTPUMYIOTH Y TEPMOCTATi 3 TeMIepaTyporo
20—25°C, abo B madi mpu kiMHaTHIH Temmneparypi. Komu y mpopocTkis
3’ IBJIA€THCS TEPIINH JUCTOK, Y KOKHOMY CTaKaHi 3aJIMIIAI0Th 110 3 OTHAKOBO
po3BuHEHNX pociauHU. CTakaHU CTABIATH Y CBITJIE NPUMILIEHHS, aje He Ha
IPSMOMY COHSIYHOMY CBITIIi 1 TPUMAOTh NIPY KiIMHATHIM Temneparypi. Boxy,
sIKa BUIIAPOBYETHCS, MOMOBHIOIOTH 3a MACOI0, LIOJHS JOJIMBAIOUM il yepes
TPYOKYy.

Komnu JIPYTHii JTACTOK CTaHe OUTBIIMM HIXK TIEPIINH, POCIUHN TOJUBAIOTH
OCTaHHIH pa3 i 3aIMBarOTh TIOBEPXHIO IPYHTY PO3IIABJICHO0, aJIe OXOJIOJKe-
HOIO cyMmimio napadiny i TEXHIYHOTO BazeniHy (3a macoro 4:1), a pr61<y
3aKpUBAIOTh BaTHUM TaMIOHOM. {1 ra3000MiHy B 3aCTHINIiH cymilli po0-
JATH JeKUIbKa MPOKOJIB IITHIIBKOIO.

Y MOMEHT Mo4aTKy B’SIHEHHS CTaKaHM MEPEHOCATh y KaMepy (eKCHKaTtop
3 BOAOIO Ha JIH1), B AKil MOBITPA HACHYEHE BOASHOIO Mapolo. SIKIo Typrop
Yy POCIIMH 32 HiY BiJJHOBIIOETHCS, TO 1X 3HOBY BHCTAaBIAIOTH y CBiTJIE MpU-
MIII[EHHSI, JIOKA BOHU HE JOCATHYTh CTIHKOTO B’ SIHEHHS. BBa)KaroTh, 1110 IPYHT
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nocsr BB, ko Typrop y pociuHaX HE BiIHOBIIOETHCS ITiCHs 12-TOMUHHO-
ro nepeOyBaHHs iX B arMocdepi, HacCHUeHIH BOAsIHOIO Tapoto. Toxai pociu-
HU 3 TPYJIKOIO IPYHTY BHMMAIOTh 31 CTaKaHy, BIIKHJIAIOTh MapadiHoBy KipKy
i map rpyHTy ToBIMHOKO 1—1,5 cm. 3pa3ok knanyte y dapdoposy uari-
Ky, HIDKHIH TIap TPYyHTY 1 MICKY BiJKUAAIOTh, BUMMAaIOTh POCIUHY 1 HACIHHSL.
OuHuIIeHUH IPYHT BUCUIIAIOTH Y TOH JKe CTakaH 1 BU3HAYal0Th BOJIOTICTh, SKa
1 BIJITIOBI/IaTUME BOJIOTOCTI B’ SIHCHHSI POCITUH.

Bu3Ha4eHHs1 BOJIOrocTi B’SHEHHSI MeTo40M 00e3BOAHIOBaHHS,
3a PpaHLeccoHOM

B. A. ®panneccon (1951) 3anpornonyBaB Bu3Hadati BB 00e3BoaHIOBaH-
HSIM KalUIIPHO-3BOJIOKEHOTO 3pa3ka I'PYHTY PO3YMHOM CipuaHOi KHCIIOTH,
II0 Ha JYMKY aBTOpa, OIbIIIe BiAMOBIa€ IPHPOTHIM YMOBAM.

[ToBiTpsiHO cyXi 3pa3ku IPYHTY KallUISIPHO HACHYYIOTH BOJIOKO MPOTATOM
JIBOX TH)KHIB, a00 BIIOMPAIOTh y IMOJI BOJIOTI 3pa3Ku IPyHTY. [Ipu BHCOKIH
MIONBEOBIM BOJIOTOCTI 3pa3KH Bifpa3y MOTPAIULIIOTh Ha aHami3. Y 3a3jiaie-
Tib 3BaKeH1 OIOKcH OepyTh HaBaKKH BOJIOTOTO TPYHTY Macoio 3 T. brok-
CH pO3MINIyIoTh Ha (apdopoBili MiACTaBIl Y BaKyyM-eKCHKATOpi, Ha JTHO
AKOro HayuuBaroTh 10%-Huil po34MH cipyaHoi KUCIOTH. EKCHKaTOp LIiIbHO
3aKpUBAIOTh KPHIIKOIO, BIiHLS SKOT 3MallylOTh Ba3eliHOM. B excukartopi
CTBOPIOIOTH po3pikeHHs 2,25—3,82 klla 3a momomororo macisHoro abo
BOJIOCTPYMHHHOTO Hacoca. Ekcukarop moBuHeH OyTH NepeBipeHUil Ha Mill-
HICTh Ta TePMETUYHICTD, d 6Ci poOOMU 3 HUM CIIO NPOBOOUMU 8 3AXUCHUX
oxyrsapax. Excrukatop Tpeba HaKpUBaTH TKAHWHOO.

UYepes 2—3 nHI HOTO BIJIKPHBAIOTh, OFOKCH 3BaXYIOTh, 3aMiHIOIOTh
10%-Huit po3uuH kuciaoTH Ha 3%-Huil. brokcu 3HOB CTaBJIATH B €KCHKATOP.
3a TakWX yMOB IPYHT IOIVIMHAE AESKY KUTBKICTH BOIsHOI mapu. Orepariiro
[IOBTOPIOIOTH JI0 BCTAHOBJIEHHS MOCTINHHOI MacH 3pa3ka Haj 3%-HUM pO3uu-
HOM cip4aHoi kucnoTu. Jlayi BU3HAYaIOTh BMICT BOJIOTH B IPYHTI BaroBUM
METOJIOM.

Bu3HaueHa naHMM METOAOM BeMYMHA BOJOTOCTI B’SIHEHHS NPHOJIMU3HO
B 1,5 pasu nepesuirye MI, BU3HaYeHY 3BOJIOKEHHSM IOBITPSHO CyXOr'0 IPyH-
Ty Hajl 10%-HUM po3unMHOM cipuaHoi KUCIIOTH 1 Bifnosinae BB, BuznaueHii
METOJIOM TIPOPOCTKIB.

HavimeHLua BO/10roeMHICTb

Haiimenma Bosioroemuicts (HB) — 11e HaiiOinbma KijgbKiCTh KaIlijisip-
HO-TI/IBIICHOT BOJIOTH, SIKY MOXE YTPHMYBATH IPYHT IICJIS 3BOJIOXKCHHS
1 BUIBHOTO CTiKaHHS rpaBitamiifHoi Boxu. Tepminy HB BiamoBimaroTh Taki
TepMmiau: TonboBa BosoroeMHicTh (I1B), 3arampHa BosoroemHicts (3B),
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rpaHuyHO MmoJikoBa BosoroeMmHicTh (I'TIB). OcTanHii TepMiH 0COONMBO TITH-
POKO BHKOPHCTOBYETHCS B arPOHOMIUHIH MPAKTHII TPH METiopaIlii.

HB 3anexuth rojJ0BHUM YWHOM BiJI TPaHYJIOMETPHUYHOTO 1 XiMIYHOTO
CKJIaly IPYHTY, HOTO CTPYKTYPHOCTI, IILHOCTI Ta MOPHCTOCTI. I pyHTH MIK-
HUCTOTO TPAHYJIOMETPUYHOTO CKJIaly MaroTh Oiibiny Benununny HB (350—
400 mm/ra y MeTpOBOMY IIapi), a MillaHi Ta cymiliani IpyHTH MeHmy (200—
250 mm). IpyHTH 3 106pe PO3BMHYTOK TPYIOYKYBATO-3€PHUCTOK) CTPYK-
TYpOIO MaroTh cepenHi nokazHuka HB — 250—300 mwm/ra i MeTpoBoro
mapy, y 0e3cTpyKTypHUX IpyHTax BenununHa HB Oinbrmra. B Tabn. 36 HaBene-
HO BemunHU HB TpyHTIB 3a51€XHO Bif TPAHYIOMETPHYIHOTO CKIIATy.

HB BuMipro€eThes y BiJICOTKaX BiJl MACH CYyXOTO IPYHTY, BiJ 00’ €My IpyH-
TY, BiJl TOPHUCTOCTI, B MiTiMETpax i KyOiYHUX MeTpax Ha | ra.

HB € BaxIMBOIO XapaKTEPHUCTHUKOIO BOAHHUX BIIACTHBOCTCH IPYHTY.
B mpuponi BoHa crocTepiracThCs Micis PSICHUX OMAaiiB, UM B MEPIO CHITO-
taneHHs. [lpu HB rpyHT MicTHTH MakCHMMallbHY KUTBKICTH BOJIOTH, IIO-
ctynHoi pocnuHaM. Pizauist mixk HB 1 BB xapakrepusye nianazon akTHB-
Hoi Bosioru (JIAB) abo mMakcMMalbHO MOMIIHMBI 3aIllacy JIOCTYITHOI BOJIOTH
(MM3/1B). OTxe, MOXKHA 3aMicaTy Take PiBHAHHS:

JIAB =HB — BB,
e HB — naiimenIa BojaoroeMHictb; BB — Bojioricts B’ ssHEHHSL.

IToxasnuku HB BUKOpHUCTOBYIOTh IPY BCTAHOBJIEHH] 3pOILYBaJIbHUX HOPM
Ha 3POIIYBAHUX 3eMJISIX, @ TAKOXK IIPOMUBHHUX HOPM IS 3aCOJICHUX IPYHTIB.

47. HaiiMeHIIAa BOJIOTOEMHICTh BEPXHHOT0 MeTPOBOIO IIAPY I'PYHTIB pi3-
HOI0 rpanyjaoMeTpuuHoro ckiaany (3a JI. I1. PozoBum)

HaiimeH1a BoJIOrO€MHICTD, .
I'panyJomeTpruyHMii % Bin mopucrocri .,H OpHCTICTD,
- : % Bil 00’ €My
cKJIaj He COJIOHIIBATI COJIOHIIOBATI IpyHTY
IPYHTH IPYHTH
Ticox 25—30 — 30—35
ITicok mMHUCTHI 30—40 50—60 35—40
Cymicok 40—50 60—65 40—45
CyIIMHOK: JIETKUil 50—60 65—75 40—45
cepeHii 60—70 75—85 45—50
BaKKHAN 70—S80 85—90 45—50
Iuna 80—90 90—95 50—60

Hopwmu 3porieHHs: BU3HAYAIOTh 3a (hOPMYIOI0:

H=HB— W,
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ne H — Hopma 3pomenns, m3; HB — HaliMeHIIIa BOJOTOEMHICTE, M3; W — 3amac
BOJIOTHY B IPYHTI, M3.
[TpoMuBHI HOPMH PO3PAXOBYIOTH 32 (DOPMYJIIOFO

H,=HB — W + uHB,

ne H, — nmpomuBHa HOpMa, M3; TT — KOCDIIliEHT, SIKUI 3aJI€KNATH BiJ CTYIICHS 3aC0-
JICHOCTI TPYHTY Ta iHIINX (aKTOPIB.
Ouinky HB 3niticHroroTs 3a mkasior H. A. KaunHcbkoro (Ta6. 48).

48. Ouinka HaliMeHII0i BOJIOrOEMHOCTI

Bakki 3a rpaHyJIOMeTPUYHUM

CKJIAJIOM IPYHTH Jlerki 3a rpaHy/J10MeTPUYHUM
HB, % Bin macu . CKJIAI0M IPYHTH
Ouinka
CYXOro IpyHTY
. KynbrypHUii milaHuii IpyHT B OPHOM
20—50 Haiikpara YARTYP [HAHHIH TPy PHOMY
11api Ma€e BoJIoroeMHictb 20—25%
s MIOJIbOBUX KYJBTYp MPHIATHI MTiCKH
3040 TloGpa st monso IX KyJIBTYp 1P )lao c
3 BostoroeMHicTio He MeHtre 10%
2530 3ayoBisbHa JUiist 1iCOBHX KyJIBTYD NPUIATHI [iCKH
<25 HesanoBinbaa | 3 BOIOTOEMHICTIO He MeHIe 3—5%

BusHauyeHHs1 kanissipHOi BOJIOrOEMKOCTI rPYHTY

Kaninsipua Bosioroemuicts (KB) — HaiiOiibma KinbKiCTh KamiIspHO-
mianeproi BOAH, SIKA MOXKE YTPHUMYBAaTHCh MEHICKOBHMH CHJIAMH B IHapi
IPYHTY, IO 3HAXOUTHCS B MEKaX KaIJISAPHOT TOPOUKH.

Bennunna KB 3aiexuth BijJi rpaHyIOMETPHYHOTO CKIIQJy TPYHTY, HOTO
CTPYKTYPHOCTI, IIUTBHOCTi, MOPHCTOCTI Ta MOJOXKEHHS TPYHTOBOTO MIapy
HaJl piBHEM MiATPYHTOBUX BOI. besmocepenHro Ham A3epKaioM MiAIPpyHTO-
Bux BoJ KB maiike He Binpi3HseThes Bij moBHOI BosioroemHocTi (I1B), a Ha
BEpXHIil Mexi kaniisipHoi Topouku — jgopiBHioe HB. Tomy KB He Bu3Ha-
YaeThCsl OJHO3HAYHO, a SBIA€ co000 (PYHKIIO Bil BHCOTH HaJ piBHEM
MiATPYHTOBUX BOJI.

KB IpyHTY XapakrepusyeThCs KPHBOIO PO3MOIiTYy BOJOTH B Kanm;{pHm
topoutti (KT), mounHaroun Bif A3epkana HII[rpyHTOBI/IX BOJ| 1 3aKiHUYHOYH
BEPXHBOIO MEKEIO TOPOUKH. [1J151 3HAXOKEHHS KaIlIsIpHOi KPHBOI HEOOXi -
HO BHKOHATH MOJNBOBI BU3HAUCHHS BOJIOTOCTI IPYHTY 0 A3epKajia MiArpyH-
ToBUX BOA. [Ipnm mmmboxomy 3amsranni KT, xomu kopiHHS pocnuH 10 Hel
HE NMPOHUKAE, BU3HAYCHHSI MOKHA BECTH Maike KpYIIIUil piK, 32 BUHSATKOM
Nepiofly CTIKaHHs TpaBiTamiiHoi Boau. 3a yMoB Onu3bkoro 3amsranHs KT
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BU3HAUCHHS 3[IHCHIOIOTH TOji, Ko 3 KT He BinOyBaeThcsi MOMITHOT JIeCyK-
1iT BOJIOTH 1 10 Hel He CTiKae rpaBiTalliiiHa Bojia, TOOTO Yepe3 MICsIb Mics
CHITOTaHEHHs, a00 B KiHIII OCEHi. Bu3HaueHHs Kpalie MpOBOAWTH HA JIiJISTH-
Kax 4MCTOrO mapy.

ITicns Toro, sik BU3HAYEHO BOJIOTICTH, sika Bifmnosinae KB, kpecnsaTh ka-
NUIAPHY KPUBY Ha MiTIMETPOBOMY Tariepi 1 Ha TO# ke rpadik HakIaIaroTh
kpuBy HB Toro camoro rpynry. Touka nmepeTuHy KpuBUX Oyae BiAmoBiaaTH
BepxHiit Mexi KT.

JlabopatopHui MeTon BU3HAYEHHS
KanisisipHoi BOJIOrOEMHOCTI

BuzHavueHHs MPOBOIATH Yy 3pa3Kax IMOPYIICHOI i HEMOPYIICHOI OyTOBH.
3pa3ku IpyHTY HEMopyIIeHoi OylmoBH BiIOMparoTh criemianbHuM O0ypom He-
KpacoBa a0 KaunHcbkoro 6e3nocepeHb0o Ha MOJIbOBUX ALISHKAX. [l BuU-
3HAYECHHSI 3aCTOCOBYIOTh METaJIECBI UJIIHAPHU BIUCOTOIO 5 260 10 cM; 00’ emMom
100, 200, 500 1 1000 cm? 3 cITYACTHM JHOM.

Ilepen BuxomoM y moje Ha ciTyacTe AHO KJIAAyTh KpyXKayble (QilibTpy-
BAJILHOTO Tarnepy, 3MOYYIOTh HOTO AUCTUIILOBAHOIO BOJIOIO, HA/IIBAIOTH CITKY
Ha [WIHJIP 1 3BaXYIOTh Ha TEXHIYHUX Tepesax 3 TouynicTio A0 0,01 r. ¥V momi
3HIMAIOTH CITKY, IFJIIHP BCTABIISAIOTH Y OypOBHIA MAaTPOH 1 BiAOMPAIOTh mpo-
Oy rpyHTy OypoM Ha noTpiOHiK rmmbuHi. [lapanensHo BinOuparoTs mpoly A
BU3HAYEHHS BOJIOTOCTI IPYHTY.

[Ticnst BigOopy mpodW IuIIiHAP BUHMAIOTH 3 OypOBOTO TaTpoOHa, 3aKPH-
BAIOTh KPHIIKAMH i TEPEHOCATS 110 nabopatopii. O6epeXHO 3HIMAIOTh HIK-
HIO KPHIIKY, HATIBAIOTh CITKY 3 (QiTBTPyBaJbHUM IAIIepOM, 3HIMAIOTE APYTY
KPHILIKY 1 3BaXKYIOTh LIMIIHAP 3 IPYHTOM, HAllepOM Ta CIiTKOIO.

BceraHoBNIOIOTH IMIIIHAP B KPUCTAJI3aTOp 1 HAJIMBAIOTh BOLY 3 TAKUM
PO3paxyHKoOM, 100 BOHA JOXOAMIA IO KPato CITKH, ajie He 3MO4yBaJia IPYHT.
Kaminapu rpyHTY Kpi3b QinbTpyBanibHUR nanip TIOYMHAKOTE TIOCTYNOBO 3a-
MIOBHIOBAaTHCH BOJIOIO. L[I/IJ'IIHIlp Ha e HCplOI[ HAKPHUBAIOTh KPHIIKOIO 1 3aJTU-
[IAI0Th Y TAKOMY IMOJIOKEHH1 IOKH BC1 KaliJIsipy 3alOBHATHCS BOAOIO.

Uepes koxkHy 100y IUIIHAP 3BaXKYIOTh, IOKM Maca Horo He Oyae Io-
crittHor0. Ilicis MbOro MUIIIHAP BUIMAIOTh 3 KPHCTANI3aTOpa, CTaBIATh Ha
(ineTpyBaBHNMIT Mamnip Ha 2—3 XBIIMHH, 100 BUAAIUTH BOAY, sIKa HE MOXKE
YTPUMYBaTHUCh TPYHTOM, OOTHPAIOTh HWIIHAP (idBTPyBANIFHEM MarepoMm
1 3BOKYIOTb.

Po3paxoByOTh KaliJIsIpHY BOJIOTOEMHICTB 32 (hOPMYIIOIO:

kg 100 (P =P
P3
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ne KB — kaminsipHa BOJIOTOEMHICTB, % Bif MacH IpyHTYy; P, — Maca IpyHTY
B IMJTIHJIPI MiCJIsl HACHYCHHS, T; P; — Maca CyXoro IpyHTy B IWJIIHJPI, T.
Macy cyxoro rpyHTy pO3paxoBYIOTh 32 (hOpPMYIIOIO:

100- P,

371004

ne P, — maca IpyHTY IIpH MOJIBOBIH BOIOTOCTI, T; W — MOIbOBA BOJOTICTH IPYH-
Ty, % BiI MacH IpyHTY.

BusHa4yeHHs1 kanisisipHOi BOJ1I0rOEMKOCTI
ropyLUEHOro rpyHTY
Ta LWBWAKOCTI KariyIspHOro rniatTaryBaHHs BOAu

[ BU3HAYEHHS KaliJsipHOI BOJIOTOEMKOCTI HACUITHOTO MOBITPSHO CYyXO-
r0 IPYHTY BXKHBAIOTh CKIISTHI TpyOKH goBxuHOI0 10—15 cM 1 giamerpom 3—
5 cM, HWXKHII KiHelb SIKUX 00B’S3y€ThCs TKAHMHOIO (IITareneM, 6aTHCTOM).

Xix podoru. CxisiHy TpyOKy cTaBisith y hapdopoBy gyamky Ha 100 cm3
1 3BAXYIOTh Ha TexHIYHUX Tepe3ax. Lle maca Tapu. HamoBHIOIOTE TpyOKY
MOBITPSHO CYXUM I'PYHTOM (11 pIBHOMIPHOTO 3alIOBHEHHS TPYOKH CIIi/T HO-
CTYKyBaTH 10 11 cTiHKax). HaroBHeHy TpYHTOM TPYOKy pa3oM 3 YalIKO¥ 3HO-
BY 3BaXyIOTh. Lle OyJie Maca Tapu + MOBITPSHO CYXHid IPYHT.

Ha nHO yalky HajJMBaKOTh BOJIHU Tak, 00 BOHA BKPUJIA HIKHIA KiHEIlb
TpyOkH Ha 2—3 MM. Boxy B gaiky noJMBarOTh B Mipy 1 BOUpaHHS IpyH-
oM. Ilicist 3amOBHEHHST KanmIsIpiB IPYHTY BOJIOIO HA/UTUIIOK ii BHIIUBAIOTH
3 YallKH 1 IPyHT Pa3oM 3 Taporo 3BaxytoTh. OAEpiKyIOTh Macy TapH i IPyHTY,
KaluIsipy SKOTO 3all0BHEHI BOJOIO.

Kaninspny Bosoroemkicts (KI1B) 004rCcIIOOTH Y IPpOLIeHTaX Ha MOBITPS-
HO CyXUH IPYyHT.

KHB:E 100
b-A

(A — maca mycToro, 3a3zajnerijp 3BakeHoro Orwkca, T; b — maca Tapu + nositps-
HO-CyXHWH IPYyHT, T'; B — Maca Tapu + IpyHT, KalliJIsipy SKOTO 3all0BHEHI BOJIOKO, T
b—A — HaBakka MOBITPSHO CYXOTro IpyHTY, I'; B-b — Mmaca kaminsproi Boau, T).

Bu3HaueHHS KamiiApHOi BOJOrOEMKOCTI Oyae OUIbII TOYHUM, SIKILO
PO3paxyHOK IMPOBOAATH Ha a0COIIOTHO CYXUH IPYHT: 3 TPYHTY, KallJIsipH SIKO-
O 3al0OBHEH1 BOJIOI0, OEpYyTh Cepe/Hiii 3pa30K, BUCYUIYIOTh IIPH TeMIIepaTypi
104—105°C 1o mocTiifHOi Mach 1 OOYHCIIOIOTH KaliIspPHY BOJIOTOEMKICTh
y MPOLIEHTaX Ha a0COIFOTHO CYXHi IPYHT.

OHOYacCHO MOXKHa BH3HAYUTH MIBUIKICTh MIAHATTS BOJOTH B JIOCIi-
JOKYBAaHOMY TPYHTI: 3aMipsITH BHCOTY CTOBIIA IPYHTY B CKIISTHIH TpyOIIi (cM)
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1 3aMITHTH Yac (XB.), IPOTITOM SKOTO BOJIA MiTHIMAETHCS TI0 KaIliIsipax rpyH-
TY; PO3OUTMBINY LUISAX, SIKMH BOJA MPOMIUIA IO Kamiysipax IPyHTY, Ha 4ac,
OJIEP’KUMO MIBUAKICTH KAITUISIPHOTO TITHSATTS BOJIH.

BuaHa4eHHs1 NoBHOI BOJIOrOEMKOCTI IPYHTY

IToBHa BOJIOTOEMKICTb IPYHTY BH3HAYAETHCA TI€IO KIJBKICTIO BOIH, SIKY
MOXE BMICTHTH IPYHT B CTaHi MMOBHOTO HACHUYEHHS BOJIOKO. Hocsrtu Tako-
ro CTaHy MO)KHA TiJIbKH MPH CTBOPEHHI YMOB, IKi yCyBalOTh BiJITIK BOIH
3 IPYHTY.

VY craHi IOBHOT BOJIOTOEMKOCTI BCl TIOPH 1 TIYCTOTH SIK BCEpPEIMHI arpe-
rariB, Tak 1 Mi>kK HIMH 3allOBHEHI BOJIOK0. B 3B’s3Ky 3 IIMM BeJIMYMHA TOB-
HOT BOJIOTOEMKOCTI € B TIPSAIMI# 3aJIEXKHOCTI BJI MOPO3HOCTI (IITapyBaTocTi),
OTKe, BiJl CTPYKTYPH IPYHTY Ta TPaHyJIOMETPUYHOTO CKIIANY.

Xin podoru. 1. CxnsiHy TpyOKy, HHUKHIM KiHEIb SIKOT OOB’sS3aHMIA TKa-
HUHOMO (1TamnerneM, OarucToM), KIaayTh y (apdopoBy vamky Ha 100 cm?
1 3BOKYIOTh Ha TEXHIYHHUX Tepe3ax. Lle Oyne maca Tapu. 3aroBHIOIOTH TPYO-
Ky TOBITPSIHO CYXHUM IPYHTOM TaK, 1100 HE3alOBHEHUMH Jummincs 1,5—
2,0 cMm. 3Ba>Ky}OTL TpYOKy 3 TIOBITPSIHO CyXHM IPYHTOM 1 4amkoro. Lle Oyme
Maca Tapu + HOBlTpﬂHO CyXuil IpyHT.

pr61<y 3 MOBITPSHO CYyXUM IPYHTOM KJIAAyTh Y CTakaH i HaJHBalOTh
B HBOTO CTIJIBKH BOJIH, OO BOHA OyJia Ha OJIHOMY PiBHi 3 TPYHTOM Y TpPYOIIi.
3BepXxy TPyOKy NPUKpHBaOTh CKiIOM. CIIiji mam’siTaTv, 1o JJIs TOBHOTO Ha-
CUYCHHSI BOJIOIO PI3HUX I'PYHTIB 1 TOPU30HTIB OJJHOTO M TOTO 3K IPYHTY MOTPi-
OcH pi3HMH yac (Bij OHIET 10 TPHOX [i0).

[Ticnst MOBHOTO HACHYEHHS BOAOIO TPYOKY 3 IPyHTOM BHIIMArOTh 3i cTa-
KaHa, MBUJKO MEPeHocsATh ¥ (papdopoBy yamiky i 3BaxyroTh. Lle Oyne maca
Tapu + IPYHT, HOBHICTIO HACHYCHUI BOOIO.

OO6uncioTh TOBHY BojioroeMkicts (I1B) y mpomeHtax A0 HaBaXKKH
MOBITPSIHO CYXOTO IPYHTY.

l'IB:E 100
b-A

(A — wmaca Tapu, r; b — Maca tapu + NoBiTpsiHO Cyxwuii IpyHT, I; B — maca
Tapu + IPyHT, TIOBHICTIO HACHUYCHHH BOJIOIO, T'; B—A — HaBa)kka MOBITPSHO CYyXOTo
IpyHty, T; B-b — maca Boaw, r).



MPAKTUYHE 3ACTOCYBAHHA OAHUX
MPO BOJZIOTICTb TA BOAHI BJIACTUBOCTI
I'PYHTY

JlaHi mpo BMICT BOJIOTH Y TPYHTI caMmi 1o co0i Iie He J03BOJISIFOTh POOUTH
BHUCHOBKH PO 3a0€3MEYEHICTh POCIHH BOAOI0. BOHM JHIIe XapaKTepHu3yIoTh
3MiHM BMICTY BOJIM B POCTOpi Ta yaci. [I[pakTuuHOro 3Ha4eHHs1 HaOyBalOTh,
KOJIM aHaJi3yI0ThCS pa30oM 3 BOAHO-(DI3MYHUMU BIACTHBOCTSMU TPYHTY.

Bigomo, 1o He BCs BOAA, K4 MICTUTBCS Y IPYHTI, IOCTYITHA POCIHHAM.
ToMmy B arpoHOMIYHOMY TIIaHI MPAKTHYHE 3HAYCHHS MA€ JIUIIE 3a1ac MPOoayK-
THUBHOI BOJIOTH, sika MOXe OyTH 3acBoeHa pocimHamu. [IponyKTHBHOK BO-
JIOT0I0 HAa3WBAIOTh BCIO KUIBKICTh BOAW y I'PYHTI 3BEpX BOJIOTOCTI B’ SIHCHHSI.
TinbkH IPU HASIBHOCTI 11 POCIIMHU MOXYTh POCTH. PO3paxoByIOTh BMICT ITpO-
IYKTHBHOI BOJIOTH Y I'PYHTI 32 ()OPMYIIOI0:

Wnp = VVI 7 an

ne W, — 3anac npojyKTHBHOI BOJIOTH B IPYHTI, MM; W, — 3aranbHuii 3amac Boau
B IPYHTI Ha JaHUH MOMEHT, MM; W, — 3arac BOJM B TPYHTI, SIKHIf BiJIIIOBiae BO-
JIOTOCTI B’ THECHHSI, MM.

HaiiBumioMy 3BOJIOKCHHIO TPYHTY B ITOJBOBHX YMOBaX BiAIOBiTae Haii-
MeHIIIa BOJIOrOeMHICcTh. ToMy pisHuis Mixk HB 1 BB Oyze Binnosigaru max-
CUMaJIbHO MOXIIMBHUM 3aracaM MmpoaykTtuBHOi Bojorn (MM3IIB) y rpyHTI.
Taxwuii BMICT BOIM HAa3WBAIOTh Jialia30HOM akTHBHOI Bosioru (JJAB):

JAB = HB — BB.

[Ipore B giama3zoni Big BB mo HB He Bcs Bosiora ofHaKoOBO JIETKO 3a-
CBOKOETHCS pociimHaMu. HaliO11bII1 JOCTYITHOO BBAXKAETHCS BOJIA B Jliana3oHi
Bijg BPK no HB, a B nianazowni Big BB 10 BPK BoHa MeHI nocrymHa. Ie ciin
BPaxXOBYBaTH IIPH PO3paxyHKax HOPM BETETAIIHIX ITOJIHBIB.

[IpakTryHe 3HAUCHHS Ma€ MOoKa3HUK aedinuty Boaoru ([IB) y rpysTi. [Tig
Je(h iU TOM BOJIOTH B HEHACHUEHUX BOJIOIO IPYHTAX PO3YMIIOTH PI3HHUITIO MK
HB i paxTruHO0O BONOTICTIO B TaHuii MoMmeHT (W):

W,:m = Wl-mi VV[

Cymapauit gedinut ans mapie 0—50 a6o 0—20 cMm — ocHOBa IS
PO3paxyHKiB pa30oBOi KUIBKOCTI BOJH, Ky TOAAIOTh JUIs 3polneHHs. [lomus-
Ha HOpMa He IMOBHHHA MepeBHITyBaTH /IB, 00 He CIPUYNHHUTH BTPAT BOIU
3 rpaBiTalifHIM CTOKOM, OCOOJIMBO MPU OJIM3bKOMY 3aJSITAHHI CONEHOCHHX
TOPHU30HTIB 1 MiHEPaIi30BaHUX IPYHTOBUX BOJI.

Ha npaktui JIB 1o mapax po3paxoByroTh 3a (hOpMYIIO0:

WHB:WHllipVI'h'dV5
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ne W,, — nedinut Bosorwy, 1/ra; W, — HaliMeHIIIa BOJIOTOEMHICTD IPYHTY, % BiJ

MacH IPyHTY; W, — HOIbOBa BOJIOTICTh, % BiJl Macu IPYHTY; /i — pO3paxyHKOBHM

miap IpyHry, ¢M; d;, — IIIJBHICTh PO3PAXyHKOBOTO IIAPY IPYHTY, I/CM3.
Po3paxyHOK HOpMU MOJIUBY 3[IIHCHIOIOTH 32 (DOPMYJIOIO:

Hn:WﬂB.h'dVi

ne H, — #opma nomuBy, T/ra; i — po3paxyHKOBHH MIap IPYHTY, CM; d), — IIiJIb-
HICTh PO3paxyHKOBOTO Iapy IPYHTY, T/CM3.

Baxi11Bo10 arpoHOMIYHOIO XapaKTEPUCTUKOIO € 3amach MpPORXyKTHBHOI
BOJIOTH B OPHOMY IIIapi IPYHTY Ha TEPiox MOCIBY KYJIBTYp, a B MOAAIBIIOMY
B MCTPOBOMY MIapi, e po3MIIIyeThest 10 90—95% KopeHiB CLTBCHKOTOCTIO-
JapCchKUX KymbTyp. ToMy CrogaTky po3paxoBYIOTh 3allacy MPOXYKTHBHOI BO-
noru 1o mapax 0—10 cm no rmbuHu 1 M 32 popmyioro:

(Wi—Ww)-h-d,

Wa
P 10

ne W,, — 3amac IpOJyKTHBHOI BOJIOIH, MM; W, — 10J1b0Ba BOJIOTICTh HA JaHUH

MOMEHT 4acy, % BiJ Macu IpyHTY; W,, — BOJIOTiCTb B’IHCHHS, % Bil MacH IpyHTY;

h — po3paxyHKOBHH mIap, cM; d;, — IUTBHICTh PO3PaXyHKOBOTO APy, T/CM3.
Jlasi BCTaHOBIIOIOTH 3aIacH MIPOAYKTHBHOI BOJIOTH B opHOMY (0—20 cm)

i merpoBoMy (0—100 cm) mapi rpyHTY 32 popMyaaMu:
EWnp =Wy 10t Wio_s0
2Wnp =Wy g0t Wi oot oo v Wog 100

Ominka 3amaciB MpOIyKTUBHOI BOJIOTH B IPYHTI 3[iHICHIOIOTH 32 IKAJIO0
(Tabm. 49).

49. IkaJja ouiHKH 3anaciB NPOXYKTHUBHOI BOJIOTH Y IPYHTI

Bwmict Boau, Mm | Ouinka 3anaciB NpoayKTHBHOI BOJIOTH
VY mapi 0—20 cm
>4() Jo6pa
40—20 3a/10BiIbHA
<20 HesanosinbHa
Y mapi 0—100 cm
>160 Hyxe nodpa
160—130 Hobpa
130—90 3aoBiTbHA
90—60 Hwuzbka
<60 Jlyxe HU3bKa
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KinbKicTh POTyKTHBHOT BOJIOTH BU3HAYAE THIT KIIIMATy IPYHTY B IEpioJ Be-
reramii pociuH (Tabn. 50), skuil € mpoBiIHUM (DAKTOPOM iX TPOIYKTHBHOCTI.

50. Cxema Tumizauii kiaimaty rpynty (3a A. M. lllyasrinnm)

3anac npoayKTHBHOI BOJIOTH, MM .
" " Kaimar rpynTy
B OpHOMY mapi B METPOBOMY Iapi
>50 >200 HannmmkoBo Bonoruit
30—50 150—200 Bonoruit
20—30 100—150 ITomipHO Bonoruit
10—20 50—100 HenocratHpo Booruit
<10 <50 Cyxuit

B arponomiuHiii pakTuili Tpeda He JIMIle KOHCTAaTyBaTH HasIBHICTb BOJIOTH
y IPYHTI, a BMITH IIPOrHO3YBaTH 1i 3armacu Ha BignoBinHui nepiox. JI. A. Pa-
3ymoBa (1971) po3poOuiia METOMKY MPOTHO3Y 3alaciB MPOAYKTUBHOI BOJIOTH
B METPOBOMY IIapi IPYHTY Ha MOYATOK BECHSIHO-TIOIBOBHUX poOiT. BoHa 1pyH-
TYEThCS Ha 3QJISKHOCTI BeCHSHHX 3anaciB Bosoru (W,.) y TpyHTI Bij 3amaciB
BOJIOTH BOoceHU (W) Ta KUIBKOCTI omaiiB () 3a OCIHHbO-3UMOBHI ITEPiol.

3MiHH 3araciB MPOAYKTHBHOI BOJIOTH TIPOTSATOM 3MMOBOTO TIEpIOAy OITH-
CYIOTBCS] TAKAMH PiBHSIHHSIMU:

JUTsI paiioHIB 31 CTIMKOIO 3UMOIO

AW =0,115-r+ 0,56 - d — 20;
JUISL paiiOHIB 3 HECTIMKOIO 3UMOIO
AW =0.21"r+0,62d—33,

e AW — 3MiHu 3anaciB NpoJAyKTHBHOT BOJIOTH B METPOBOMY IIIapi 3a mepioj Bif
JIaTH OCTAHHBOTO BHU3HAYEHHS BOJIOTOCTI IPYHTY BOCEHH JIO JIaTH MEPEXOLy TeMIIe-
partypu HoBiTps yepe3 5°C HaBeCHi, MM; 7 — KiJIBKiCTh OB 3a JaHUH MEpio,
MM; d — AedIIUT BOIOTOCTI IPYHTY BOCCHHU, MM.
OuikyBaHi 3amacy MpoIyKTUBHOI BOJIOTH y IPYHTI HaBeCHI OyAyTh TOPiB-
HIOBATH:
W,

BEC = WOC + AW

[Ipu iHTepmperanii JaHUX OO BOJIOTOCTI IPYHTY, Ba)KJIMBE 3HAUCHHS
Ma€ xapakTep TpeAcTaBleHHs. Pe3ynbTaT BEIMKOTO YMClia BU3HAYCHB BO-
JIOTOCTI, SIKUMH CYNPOBOJDKYIOTBCS OUIBIIICTH MOJBOBUX JIOCIIJIIB, 4acTO
MIPEACTABIAIOTh Y (OpMi TPOMI3IKHUX TaOIUIIb, SIKi BaYKKO YUTAKOTHCS. ToMy,
opsiJL 3 TaOIMUHOIO (hOPMOIO 1oj1aui MaTepiajiiB (KOJIM KUIbKICTh BU3HAYCHD
HEe3Ha4YHa), 3aCTOCOBYIOTh BIIOBIIHI CITOCOOH rpadivHOTO 300paskeHHS Ja-
HUX: TPO(DUTBHI KPHUB1, XPOHO- 1 TOMO130IIJIETH BOJIOTOCTI, Tpadiku JUHAMIKH
BOJIOT03aIIaciB TOIIO.



BUBYEHHS PEAKLLII 'PYHTOBOIO PO34YUHY

lMpupoaa KNCA0THOCTI rPYHTIB

[ix kucnommuicmio po3yMitoOTh 31aTHICTH TPYHTY TIJIKHCIIOBATH IPYHTO-
BUI PO3YMH, BOIY 1 PO3UMHN HEHTpaIbHUX coieil. OOyMOBIeHa KUCIOTHICTD
HAsIBHICTIO TOJOBHHM YMHOM BYIJICIIEBOi Ta OpPTraHIYHHX KHCIIOT, TiAPOJi-
TUYHO KHUCJIUX COJIeH, BUIBHUX 10HIB H* y TpyHTOBOMY pO34MHI Ta OOMiHHHUX
karioniB H* 1 A3* y rpyHTOBOMY BOMPHOMY KOMILIEKCI.

Peakiisi TpyHTOBOTO PO3YMHY BH3HAYAETHCS CIIiBBITHOIICHHSIM KOH-
neHTpanid ButbHuX ioHiB H* Ta OH . SIkmio koHIeHTparllisi i0HIB BOJHIO
JIOPIBHIOE KOHIIEHTPALIT T1IPOKCUIIBHUX 10HIB — peakxyis HetlmpaibHa; KO
KOHIIeHTparlist ioHiB H* Oinbina konnenTpaiii ionisB OH-— xucia, Ko KoH-
neHTparis ioHiB H* MeHma kornenTpanii ioniB OH- — nyorcua.

3aexHo Bix BenMuuHN pH BOAHOT BUTSDKKH 200 CycHeH3ii peakmis IpyH-
Ty Ma€ HACTYIHY Ha3BY:

Peakuisi IpyHTOBOIO pO34MHY pH Konuentpauis H* B 1 1 po3unny

Hyxe xucna 3—4 103 — 10+
Kucna 4—5 104 — 105
Cinabokucia 5—6 105 — 106
HetiTpansna 7 107

CrnabomyxHa 7—S8 107 —10-8
JlyxHa 8§—9 10— 10~
Hdyxe myxHa 9—10 10-9 — 10-10

Konnentpanito ioHIB BOAHIO B PO3UHMHI MPHHHATO BUPAXKATH CHMBOJIOM
pH, sxuit € 6i0 emuuili decsimkosuil no2apugpm Kowyenmpayii i0Hi6 800HI0
6 posuuni: pH=—Ilg [H*].

Kucna peakitis BAacTHBa MiA30JUCTHM, JCPHOBO-IIA30JUCTHM, CIPHM JIi-
COBHUM i OOJIOTHUM TpyHTaM; HEHTpalbHa — YOPHO3eMaM; JIy)KHA — KallTa-
HOBHUM I'DYHTaM 1 COJIOHIISIM.

Po3pi3HsioTh ABa BUIM KUCIOTHOCTI IPYHTY: AKTHBHY 1 OTEHIIiiiHY.

AKTHBHA KHMCJIOTHICTH IPYHTY — 1€ KHCJIOTHICTh IPYHTOBOI'O PO3YHU-
Hy. OOymoBIieHa BoHa ioHamu H+, siki 3HaxXomsiThest B pijkiil (asi rpyHTY,
BUMIPIOETHCs B oquumisax pH i mosnauaerses pHy, o a60 pH,, ;- AKTHBHA
KHCJIOTHICTh O€3M0CcepeIHbO BIUIMBAE HA PICT POCIHH Ta KUTTEIISUIbHICTD
MikpoopraHizmiB. ¥ Tabn. 51 HaBomsTbCs iHTepBanmu pH, cipusTiuBi 1UIs
POCTY 1 PO3BUTKY CUIBCHKOTOCIIONAPCHKUX KYJIBTYpP Ta IPYHTOBHUX MiKpOOp-
TaHi3MiB.

s omaux pocnuH ontumyM pH 3Haxomutees B inTepsani 4,0—35,5, s
iHmmx — Big 7,0 mo 8,0, azordikcyroui GakTepii HallKpalie po3BHBAIOTHCS
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MIPpU peakilii, sika OJM3bKa 0 HEeHTpaibHOI, a rpuOHa Mikpodiopa — mpH
KUCIIH.

lonn H*, sKi mpuCyTHI y IpyHTOBOMY PO3UHHI, CKJIaJal0Th HE3HAYHY Yac-
TUHY BiJl BOJIHEBUX 10HIB, 5IKi 3HAXOSTHCS Y BBiOpaHoMy cTani. Kpim Toro,
aKTUBHA KUCIIOTHICTh IIy)KE€ 3MIHIOETHCS MPOTSATOM BETEeTAIiHHOTO MEpPiOAy.
Tomy BenmuunHa aKTUBHOI KUCIIOTHOCTI HE MOYKe OyTH HalifHUM MTOKa3HUKOM
MOTPeOH IPYHTY Y BallHYBaHHI JUIs HEUTpasi3aii KUCIOTHOCTI.

IoTeHuiiiHa KHUCJIOTHICTHL — 1€ KHCJIOTHICTh TBEPJOi (a3u IPyHTY
i rpyHTOBOTO po3unHy. OOymoBIcHa BoHA ioHamu H+ 1 Al, sxi yBiOpawi
I'KBK. IloreH1iiiHa KUCIOTHICT 3aBKIU OLIbIIA aKTUBHOI, 00 CKIaJa€Th-
s 3 KUCTIOTHOCTI TPYHTOBOTO PO3YMHY 1 KHCIOTHOCTI, SIKa YTBOPIOETHCS 3a
paxyHOK yBIOpaHHX 10HIB BOJIHIO Ta AJTFOMIHIIO.

[loTeHIiiiHY KUCIOTHICTh YMOBHO JIJISITh HA JIBI (hopMU: 0OMiHHY i ria-
PONITHYHY.

OO0MiHHA KUCJOTHICTh — BUSBISIETHCS TIPU B3aEMOJIIT IPYHTY 3 PO3UH-
HOM HEHTpanbHOI coti (TOOTO COJli CHITBHOTO YTy 1 CHitbHOI KncioTH): KCl,
BaClLiT m.

Y BOAHY BHUTSKKY 10HM OOMIHHOTO BOAHIO HE IEPEXOISATh, aje JIETKO
BUTICHAIOTHCSI HOPMAJILHUM COJIbOBUM PO3UYHMHOM:

H* K*
[IKBK] +2KCl «>[IKBK]" +2HCI.
H* K*

OOMiHHa KHCJIOTHICTh MO3HAa4a€eThes iHIEKCOM pPHyo a00 pH g ommi
1 BUMiproeTbes B onuHuLsAX pH. TutpoBana 0OMiHHA KHCIOTHICTH BUMIPIOETh-
csi B Mr-ekB Ha 100 T rpyHTY. 3a1€KUTh BOHA BiJ KUIBKOCTI OOMIHHHX 10HIB
H+ i nasBHOCTI Yy 'BK 00MiHHMX 10HIB Al3*, siKi 311aTHI BUTICHATHCS KaTioHa-
MU HEHTPaIBHOT COIIi 1 MEPEXOJUTH 10 IPYHTOBOTO PO3YHHY 32 CXEMOIO:

K+
[IKBK |AI** +3KCl <> [IKBK K" + AICI, .
R-+
XJIOPHUCTHI aOMIiHIi — CiJIb CTTA0KOTO JIYTY 1 CHIIbHOT KUCIIOTH, Y BOJI-
HUX PO3YMHAX THCOLIIOE 32 CXEMOIO

AICI, + 3H,0 = Al(OH), + 3H+ + 3CI..

Al(OH), six cnaOkuii Iyr y BOGHOMY PO34MHI Maiike He pO3MalaeThes,
a HCl y cmabkux po3unHHUKaX Jqucolitoe Ha ionu H* ta Cl-, mo npu3BoauTh
IO HIABUIIEHHS KUCJIOTHOCTI.

OKpeMi CUTbCHKOTOCIIONAPCHKI KyABTYpH 100pe pO3BUBAIOTHCS HAa KHUC-
JUX IPYHTaX, ajie MPH MiJBUIICHHI PyXOMOTO aJOMIHIIO PI3KO 3HHXKYIOTh
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ypoxaiHicTh. [10 BiTHOIIEHHIO IO BMICTY aJIFOMIHIIO B IPYHT1 POCIIHHHU PO3-
HOAUIAIOTh HA YOTHPH TPYTIU:

1. Criiiki 0 BUCOKOTO BMICTy — TUMOQ]iiBKa, OBEC, KyKypy/i3a;

2. CepenHbOCTINKI — JIFOTIMH, TOPOX, BUKA, KBACOJIS;

3. UyTnuBi — S/UMiHB, JIbOH, 03UME JKUTO;

4. Jlyxe 9yTiHBi — JIIOIIEPHA, KOHIOILIHMHA, IIyKPOBi OypsKU, 03MMa IIiie-

HHULIS.

VYpokaliHICTh YyTIMBUX KYJBTYP MMOYMHAE 3HHXKYBATHCh TIPU BMICTI py-
XOMoro ajtominio 1,5—2,0 mr, a cepenubocTiiikux npu — 3,5—4,0 Mr-eks
Ha 100 r rpyHTY.

BMicT pyXoMOT0 alfOMiHIIO B IPYHTI 3aJIC)KHUTH BiJl pEakIii cepeloBHIIa:
YUM HIDKYE 3HaYeHHS pH, THM Oimblle B IPyHTI pyXOMOTO airoMiHito. [Ipu
pHy MOHAM 5 pyXOMiICTh aJFOMIiHIIO PI3KO 3HIKYEThCSI 1 HOTO BMICT CTae
3HAYHO MEHITMM KPUTHIHUX 3HAYCHb.

51. OnTuMajibHa peakiuiss IPYHTOBOIO CEepPeIOBHIIA JJIs CLIbCHKOroCcmo-
AApChbKHX KYJIbTYP, IJI0I0BUX HACA[KeHb i Mikpoopranizmis

KyasTypa pH KyabTypa pH
ITmenuns o3uma 6,3 —7,7 | BiBcsHuis 1yrosa 53—6,0
[Mmenwnns sipa 6,0—7,5 | JIbonu 55—6,5
Slaminb 6,8 — 7,5 | Konomi 7,1 —74
Kuro o3ume 5,5—17,5 | Tiotion 6,5—38,0
OBec 5,0—7,5 | Mopksa 55—17,0
Kykypynza 6,0 —7,0 | Kamycra 6,5—74
Puc 4,0 —6,0 | Oripku 6,4—7,0
IIpoco 5,5—7,5 | HUubyns 6,4—179
I'peuxa 4,7—17,5 | Tomarn 6,3—6,7
T'opox 6,0 — 7,0 | Canar 6,0—6,5
Cos 6,5—7,1 | lllaBean 45—50
Ksacons 7,0 —8,0 | Cenepa 58—17,5
Buka 5,7— 6,5 | Hukopiii 6,0 —6,5
Jlronuu 4,5—6,0 | 'apOy3u 53—6,0
Bobu kopMoBi 6,0 — 7,0 | SAomyns 6,5—17,5
COHSIIHUK 6,0 — 6,8 | Ipyma 45—6,0
Bypsiku 11yKpoBi 7,0 —7,5 | AGpuxoc 7,0 —38,5
Kaprorist 5,0—5,5 | CnuBa 6,5—38,0
Bbpyxsa 4.8 —5,5 | Bumnus 6,5—38,5
Typhernc 6,0 — 6,5 | Bunorpan 7,0 —38,7
JlroepHa 7,0 — 8,0 | Azorobakrep 6,7— 6,8
Komnrommna 6,0 — 7,0 | Hirpudikaropu 6,0 — 38,0
Kutnsx 7,0 — 8,5 | Jenirpudikaropu 7,0—28.,0
Paiirpac 6,8 —7,5 | BynnOoukoBi OakTepii 6,0—17,0
TumodiiBka 5,0— 7,5 | KOHIOIIWHH
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[Ipu BHECEeHHI y TPYHT BEIIMKOI KUIBKOCTI (Di310JIOTIYHO KHCIHX MiHe-
pastbHIX JOOpUB y (POpMi HEUTPATBHHUX COJCH (NH4C1' (NH,),SO,; KCI ta
iH.) i0H BOJTHIO TEPEXOUTH Y IPYHTOBHIT PO3UHH 1 MAKKUCITIOE Horo. 3a TakuX
YMOB BiH 36araqyeTLc;{ IIKiJUTMBUMU TSI pOCIIHH ioHamu A3+ Ta Mn2+. Tomy
0OMiHHA KUCJIOTHICTD € HAHOLIBII LIKIUTUBOIO ISl POCIUH (POPMOIO KHCIIOT-
HOCTI IPYHTY.

[ligkucneHHs TPYHTY MOXKe BigOyBaThCs 3a paxyHOK KHTTEMISIBHOCTI
MikpoopraHizmiB. Hanpuknan, y npoueci mirpudikanii yrsoproerbess HNO,.

linpojiTHyHa KHCIOTHICTH — BHABIAETHCS TPH B3AEMOJAII IPYHTY
3 PO3YMHOM TiJIPOIIITHYHO JIY>KHOT COJIi (COJTi CHITBHOT OCHOBH 1 cl1abKoi Kuc-
sorn): CH;COONa, Ca(CH,;COO), it 1.

Beranossieno, sKimo rpyHT 06p06m1/1 HOPMQJIFHAM PO3YHHOM OIITOBO-
KHUCJIOTO HATPiK0, TO KMCIOTHICTH Oye migBumtyBatuch, 60 3 IKBK y rpyn-
TOBUI PO3UMH Oyjie MEepPEeXOAUTH i0H BOIHIO, SIKHH HEUTPAIBHOIO CIILTIO HE
BUTICHSIETHCA.

[Tpu BU3HAYEHHI TIAPONITHYHOT KACIOTHOCTI 3aCTOCOBYIOTh OLITOBOKHUC-
it Hatpiid. Baacnigok rigponizy CH;COONa nyxHa peakuis o0yMoBiIeHa
yrBopenHsM NaOH 3a peakuieto

CH,COONa + H,0 = CH,COOH + NaOH.

OrroBa KMCIOTa JIMCOIHIOE JIyXke ¢i1abo, a JIyT, [0 YTBOPHBCS, pearye
3 0OOMIHHHMM BOJIHEM, SIKMI YTBOPIOE B PO3YHHI T1IPOJIITHYHY KUCIOTHICTh

[TKBK]H* + NaOH + CH,COOH = [TKBK]Na* + H,0 + CH,COOH

ITpu BU3HAUCHHI T1IPOTITHYHOI KHCIOTHOCTI BPaXOBYIOTh yCi BUAN KHC-
JIOTHOCTI: aKTHUBHY (10HH BOIHIO TPYHTOBOTO PO3UHMHY), 0OMiHHY (yBiOpaHi
BOJICHb Ta QJIOMIHIM, SKi OOMIHIOIOTHCS Ha KaTiOHH HEHTpasbHOI COJIi)
i rigpomitnuny. CHiBBIIHOIICHHS BHIIB KUCIOTHOCTI MOXKHa 300pa3suTH
CXEMOIO0:

[TKBKJH, |H, H| |H, H,| |H, H,| + 6CH,COONa —
[TKBK]H," |Na, Na;| |Na, Na,| |Na, Na,|+ 6CH,COOH,

ne H, — 10H BOJHIO, SIKHI1 HE BUTICHSETHCS.

lon Bomnio H, 3HaxoaWThbes B MEPIIOMY MPOMIAPIN KOJOIMHOI YaCTKH
1 Moxke OyTu BUTiCHeHMH mpu B3aemomii 3 po3unHom 0,1 H NaOH, T00TO
Oinp sty>kHUM po3urHoM, Hix 1,0 H CH;COONa.

V mnpakTuill BU3HAUaTH 10HU BOJHIO, SIKI HE BHUTICHSIOTHCS KaTiOHAMH
OIITOBOKHUCIIOTO HATPit0, HEMa€e HEOOXiTHOCTI, 00 TOOPHB 3 TAKOK) PEaKIIi€l0
HE 3aCTOCOBYI0Th. OTXKe, 11 10HM He € HeOe3eUHUMH MIPH BHECEHHI 100pHB
y IpyHT, 00 OyayTh y BBiIOpaHOMY CTaHi.

*mudpu 1, 2, 3,4, 5, 6, 7— 11e npomapku KOJOiAHOT YaCTKH.
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[Tpu BigcyTHOCTI OOMiIHHOT KHCJIOTHOCTI — TiIPOITHYHA — HE IIKITTABA
JUIs POCITHH, 00 ionn H* riz[poniTHqHO'l' KHCJIOTHOCTI ManopyXOMi BI/IMipIO-
FOTH MiAPOJITHYHY KHCIOTHICTS B Mr-ekB Ha 100 r rpyHTy i 03Ha4aroTh iH-
nexcom Hr. 3a BeMUMHOIO MiAPOIITHUHOI KUCTIOTHOCTI PO3PAaxXOBYIOTh 03K
BaIHa, HEOOX1THOTO ISl HeTpai3awii BCiX MPUCYTHIX Y IPYHTI i0HIB BOTHIO
Ta aOMIHIIO.

3a cTymeHeM KHCJIOTHOCTI PO3Pi3HSIOTh IPYHTH: AyKe-, CHIBHO-, Cepe/-
HBO- cabOKKCIi, OMU3bKI 10 HEUTpaNbHUX 1 HEWTpanbHi. [ pymyBaHHS IpyH-
TiB 3a CTYIICHEM KHCIOTHOCTI, IPUHHSITE B YKpaiHi, HaBEICHO B TaOm. 52.

52. I'pynmyBaHHS IDYHTIB 32 CTyleHeM KHCJIOTHOCTI

IMoka3HUK KMCJIOTHOCTI

CTyniHb KHCJIOTHOCTI Hr, Mr-exs Ipynr
pHyq Ha 100 r
TpyHTY
TTinzomn, Topdosuiie Bepxose,
JlyXe CHITbHOKMCIINIH <4,0 >6,0 GonotHo-niA3oMCTHi, Oypo-

3eM KHCIuil, IiI3011cTo-0ypo-
3eMHHUN

J1epHOBO-ITIA30JIMCTI OTJICEHI,
CribHOKUCTHH 4,1—4,5 | 5,9—5,1 |Ttopdsuucro- i Topdosorieiio-
Bi, I6pHOBO-0ypO3EMHI KUCII1

JIepHOBO-ITiI30JTHCTi,

CepeTHbOKUCITHi 4,6—5,0| 5,0—4,1 |mia3omucTo-AepHOBI,
SICHO-CIp1 JIICOBI OTJIE€EH]
. SlcHo- 1 cipi JTicoBI, TEMHO-Cipi
Criabokucauit 5,1—5,5| 4,0—-3,1 P ’ P

JIICOBI OIVICEH], IEPHOBO-00POBI

TeMmHO-cipi JIiICOBi, YOPHO3EMHU
5,6—6,0 | 3,0—2,1 |omizx3oneHi, BUIyXeHi
Ta perpajioBaHi, IepHOBI

bruzbkuit
JI0 HEUTPAIBHUX

YopHo3eMH THITOBI Ta 3BU-
Hetitpanbunit >6,0 <2,0 YaiiHi, Ty4YHO-4YOPHO3EMHI,
KOPUYHEB1




METOAU BUBHAYEHHA KUCJIOTHOCTI 'PYHTY

BusHa4eHHs1 akTUBHOI KUCJ/IOTHOCTI FPYHTY
MOTEHLIOMETPUYHUM METOLOM

[ToTeHIIOMETpUYHUN METOJ] BU3HAUCHHS KOHIIEHTpAIl 10HIB BOJIHIO
B PO3YHMHAX 3aCHOBAaHUI Ha BUMIPIOBaHHI €IEKTPOPYXaIO4Ol CHIIM, sSKa BH-
HUKA€ MIPU 3aHYPIOBAHHI B PO3UMH iHIUKATOPHOTO Ta IOTIOMIXXHOTO EJICKT-
pomiB. Po604or0 4acTHHOK 1HIUKATOPHOTO (CKIITHOTO) €NEKTPOJY € CKIISTHA
meMOpana. [1pu BumiproBanHi pH Mixk MeMOpaHOIO 1 pO3UNHOM BHHHUKAE Pi3-
HUIISI TOTEHINATIB, SIKa 3aJICKUTh BiJl aKTHBHOCTI 10HIB BOJIHIO. 3a PI3HUIICIO
MOTEHIIIaIB HA CKIISTHOMY €JIEKTPOJIl Ta eJIEKTPOl TOPIBHSHHS BU3HAYAIOTh
pH. BukopucTanHs CKISTHOTO €JIeKTPOIy 103BoJIsiE€ Bi3HadaTH pH y mupoko-
My niana3oHi. [TppydoMy Ha pe3ynsraTu BUMipPIOBaHb HE BIUIUBAIOTH BiTHOB-
HUKH KOJIOiIiB IrpyOuX CycrneHsiil Ta 3a0apBieHHs PO3UHHIB.

s Buznauenns pH HeoOxinHO:

* MIJrOoTYBaTH IPYHT a00 CYCHEH3it0 I BUMipIOBaHHS;

° MIAroTYBaTH NPWIAJ Ui BUMIPIOBaHHs (JCTaNbHUI ommc 1 cxema

YCTPOIO MOJ[aHa B IHCTPYKIIil, SIKa HAJTAETHCS 10 KOXKHOTO MIPUITALY);

* [JrOTYBaTH €JICKTPOJIH JI0 BUMIiPIOBAHHSI.

Xin anamizy. 10 T TOBITPSHO CyXOTO IPYHTY, PO3TEPTOTO 1 MPOCISTHOTO
Kpi3b CHTO 3 OTBOpAaMH JiiaMeTpoM 1 MM, 3BaKYIOTh Ha TEXHIYHUX Tepe3ax
3 To4HicTIO 710 0,1 T 1 MepeHOCTh Y TIOCKOJOHHY KOOy MicTkicTio 100 Mi1.
[TpunmBatoTh MipHOIO K010010 200 MipHUM IUITIHAPOM 50 MIT TUCTHIIHOBAHOL
BOJIM 1100 CIIBBIJHOIICHHS IPYHT: BOJIa CTAHOBWIIO 1:5, 3aKpUBAIOTh MPOO-
KOO, PETENILHO 300BTYIOTh IPOTIATOM 5 XBWJIMH 1 3aUIIal0Th Ha J100y. [Tics
BiJICTOIOBAHHS MPO30PY YaCTHUHY 3JIMBAIOTh Y CKJISHUI CTaKaHYUK 1 BUMIpIO-
10Tb pHjy , IOTEHIOMETPUYHUM METOJIOM.

VY Topdax i McOBHUX MiJCTUIKAX CHiBBIAHOIIEHHS IPYHT: BOJA TIOBHHHO
craHoButH 1:25.

ITpu MacoBUX BU3HAYEHHSX 3aCTOCOBYIOTh TaKy MeTonuky: 10 r rpyHTYy
3BaXYIOTh Ha TEXHIYHUX Tepe3ax B TOYHICTIO 10 0,1 T 1 mepeHocsTh y Kooy
Ha 50—100 M. [Io HaBaXKW MPWIMBAIOTH MipHUM ITMIIIHIPOM a00 MipHOIO
KOJIOOFO TaKy KiJIbKICTh JHUCTHILOBAHOI BOJIHM, OO CITIBBIJHOIICHHS IPYHT:
BOJIa cTaHOBHJIO 1:2,5, T0OTO 25 MI1. KONy 3akpuBaroTh MpOOKOIO 1 300BTY-
IOTh 5 XBUJIMH.

Y 4uCTH CTaKaHYUK ITIiCIIs BiJICTOIOBAHHS 3JIMBAIOTh OCBITICHY YaCTHHY
CycrneHsii 1 BUMipIoroTh pHy;, o MOTEHIIIOMETPUYHUM METOIOM.

Hpunaau, nocyn i peaxrusu. pH-merp. Konba miaockonoHHa MiCTKICTIO
50—100 mu1. MipHwnii nnmiagp Ha 50 ma abo mipHa koiba Ha 25 ta 50 mu. Cxust-
HUH cTakaH MicTKicTIO 50 MII.
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Bu3Ha4yeHHs1 OOMIHHOI KUC/IOTHOCTI IPYHTY
3a metogom Larikyxapa

Jana ¢opma KHCIOTHOCTI BU3HAYAETHCS TIPH B3AEMOJI] IPYHTY 3 HEUT-
PabHOIO CLILIIO:
H* K*
[IKBK 1" +2KCl —>[IKBK]" +2HCI.
H* K*
KinbKiCTh KUCIIOTH, TII0 YTBOPUITACS MPH JaHIi peakilii, CBiTYUTh PO Ha-
SBHICTb JIerko3B sa3annx 3 IKBK ioHIB BOAHIO, SKi MOXKYTh OyTH BUTICHEHI
IHIMMH ioHamMH. Y Bumnajkax, koiau B [ BK mepeBakaroTh i0HH alltOMiHIIO,
peaKilisi IPOXOAUTH 32 CXEMOIO:
K-+
[TKBK1AI** +3KCl —[IKBK 1K™ + AICl;
R-+

XITOPUCTHI aFOMIHIH JIETKO TiAPOII3y€eThCs B IPYHTI 3 YTBOPEHHSIM CO-
JITHOT KMCITOTH:

AICI, + 3H,0 — Al(OH), + 3HCI.

BcraHoBI0I0YM TUTPYBaHHAM KUTBKICTh KUCIIOTH, 110 YTBOPUIACs B 000X
BUMAJIKaX, BU3HAYAEMO OOMIHHY KUCJIOTHICTb IPYHTY.

Xix anamizy. 40 T TOBITPSHO CyXOro IPYHTY, PO3TEPTOrO i MPOCISHOTO
Kpi3b CUTO 3 OTBOpPAMH JliaMeTpOM | MM, 3BaKCHOTO Ha TEXHIYHHX Tepe3ax
3 TouHicTio 710 0,1 T, mepeHocsTh y Konoy micTkicTio 250—300 mut.

VY konby mpriuBaioTh MipHOIO Kos60t0 100 M pozunay KCI (pH 5,6—
6,0). Konby 3akpuBaroTh MPOOKOK 1 300BTYIOTH MEPIONUYHO MPOTATOM
1 roguHM.

Cycrnensito (puUTbTpYyIOTh KPi3b CKIaa4acTHii PiIBTP cepeHbOT MUTFHOCTI.
IMepuri mopii ¢pinsrpary BigkuaaoTs. MyTHUH QiabTpar nepediasTpoByIOTh
Kpi3b TOM ke (PUIBTP 3 TPYHTOM.

[TineTkoro BigOuparoTs S0 Mi1 mpo30poro GiasTpaTy i MePeHOCTh Yy KOOy
Ha 100—150 mu ans tutpyBanHs. B xonOy npubapmisiors 2—3 kparwti ¢e-
HoJdraneiny i TuTpyroTh 0,1 H posunaoM NaOH no cnabo poxkeBoro 3adaps-
JICHHS, SIKE HE 3HUKAE MPOTIATOM | XBUIIMHHU.

3a KUTBKICTIO JIYTY, SIKAH MIIIOB Ha THTPYBaHHS, PO3PaXOBYIOTh BEIMYHHY
0OMIHHOT KHCTIOTHOCTI y Mr-ekB Ha 100 T IpyHTY 32 GOpMYII0K0:

a1 Kyuon-2-100-175- Ky
- :

Hoom=
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Jie @ — KiabKicTh M po3unHy NaOH, sikuii mimoB Ha TUTpyBaHHS 50 M1 QisTbT-
pary; H — HopMasbHicTh po3unHy NaOH; K — nomnpaBoyHHl Koe]ilieHT Ha
HOopMautbHICTh po3unHy NaOH; 2 — koediieHT nepeBoay npoou, 1110 TUTPYETHCS
(50 M), Ha Bech 06°eM poszunny (100 mi); 100 — koedilieHT nmepeBoay pe3yib-
TaTiB aHanizy Ha 100 r moBiTpsSHO cyXoro IpyHTy; 1,75 — ymMOBHHI KoeQilieHT
JUTS BBEJICHHS MONIPABKH HA MMOBHOTY BUTICHEHHS BCHOTO OOMIHHOTO BOIHIO, 32
YMOB OJHOKpaTHO1 00po0OKm 1pyHTy pozuunom KCl; Ky, — koedimient rirpo-
CKOIIIYHOCTI IPYHTY; P — HaBaXKKa IPYHTY.

Ipuxaan po3paxynki. HaBakka mositpstHo cyxoro 1pyHTy 40 I. Bu-
TpaueHO Ha TUTpyBaHHS 50 M ¢imerpary 1,6 M 0,1 # pozunry NaOH.
Kyuon = 1. Kypyo = 1,02.

3arasbHa OOMiHHA KUCIOTHICTH y Mr-ekB Ha 100 r rpyHTy Oyne cra-
HOBUTH:

1,6-0,1-2-100-1,75-1,02

Hoom= =143
40 '

Iocyn Ta peaktuBu. Konbu mnockomonHi Ha 250—300 mir — 2 it Konba
koHiuHa Ha 100—150 M. Kon6a mipna Ha 100 M. Jlifika. [linetka Ha 50 mut. bro-
petka Ha 50 mi1. PinbTpu cepennboi minpHOCTI. Po3unn 1,0 1 KC1 (pH 5,6—6,0).
Tutposanwuii po3uns 0,2 # NaOH. Innukarop dpenondranein.

Bu3sHa4yeHHS 0OMiHHOI KNCJTIOTHOCTI
MOTEHLIOMETPUYHUM METOLOM

JlaHuii METOJ 3aCTOCOBYIOTh IPY MAaCOBHX aHalli3aX, a OOMIHHY KHCIIOT-
HICTB IPYHTY BUMIPIOIOTh B OMMHHUISAX PHyc.

Xix anamizy. 20 T TOBITPSHO CyXOTrO IPYHTY, PO3TEPTOrO i MPOCISHOTO
Kpi3b CHUTO 3 JlaMETPOM OTBOPIB | MM, 3BaXKYIOTh Ha TEXHIYHHUX Tepe3ax
3 TouHicTiO 710 0,1 T 1 MepeHOoCsTh y TIOCKOJOHHY Kost0y MicTkicTio 100 M.
Mipuoto konboro npunuBatoth 50 mi 1,0 H pozunny KCI (pH 5,6—6,0).
Kos0y 3akpuBaroTh mpoOKOIo 1 MepioguyHO 300BTYIOTh MPOTATOM | roAnHMU.
[Ticns BiACTOIOBAHHS B YMCTUH CKJISTHUI CTAaKaHYUK 3JIMBAIOTh PO30PY Yac-
TUHY CyCHeH3ii i BUMipIol0Th pHy; MOTEHIIIOMETPUYHUM METOIOM.

BusHayeHHs rigposiiTud4HOI KUC/I0THOCTI
3a metoaom . KarnneHa

[Jana dopma kucmorHOCTI 00YMOBJICHA 10HAMH BOJHIO, K1 O1IBII MIITHO
38’s13ani 3 [KBK i IposiBIsie ThCs [IPU B3a€EMOJIii IPYHTY 3 PO3YMHAMH T1POTi-
THUYHO JY)KHHUX coJiei abo nyriB. Peakitis Moxxe BiIOyBa€eThCsl y JIBI CTAIIT:
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CH,COONa + H,0 — CH;COOH + NaOH
+ +
[rk8K]" +2na0H —[kBK]™ +2m,0,

H* Na™

[7KBK|H* + CH,COONa — [IKBK|Na* + CH,COOH.

3a TakuX YMOB Y PO3UHH NEPEXOAUTh OUIbIIA KUTBKICTh 10HIB BOIHIO, HiXkK
npu B3aemoxii TpyHTy 3 HedTpaibpHoto cuntro (KCl). oponituuHo myxHa
cinb B3aemopie sik 3 TKBK, Tak i 3 I(pyHTOBUM PO3YHHOM, TOMY TiIPOTITHYHA
KHCJIOTHICTH SIBIISIE COO0I0 CyMy aKTHBHOI 1 OTEHIIHHOI KuCIoTHOCTI. Ja-
HUH TTOKa3HUK BHKOPHCTOBYIOTH y MPAKTHIN JUIS PO3paxyHKy /03 BalHa Ha
KHCJIUX TPYHTAX.

Xin ananizy. Ha TexHiuHMX Tepe3axX 3BaXyroTh 3 TouHicTiO g0 0,1 T
40 T IOBITPSIHO CYyXOTO I'PYHTY, PO3TEPTOTO i TPOCISTHOTO KPi3h CUTO 3 OTBOPA-
MU giametpoM | MMm. HaBakky BMIlIyIoTh y konOy micTkicTio 250—300 Mo,
npuuBatoTh 100 M 1,0 1 posunny CH;COONa (pH 8,3—8,4), 3axpuBaroTh
poOKoto 1 300BTYIOTH | TomMHY Ha poTaropi. YacoBe 300BTYBaHHS MOXHA
3aMIHUTH 3-XBWJIMHHUM 3 HACTYITHUM BiJICTOIOBAaHHSM IIPOTSTOM 100U 1 Ie-
piognyauM (5—6 paziB) 300BTYBaHHSM.

Cycriensito QuIbTpyIOTh Kpi3b CyXuil ckiagdacTuid GineTp (aiaMerpom
11,0—12,5 cm) cepennboi minbHOCTI (Oia ctpiuka). [lepen TUTpyBaHHIM
BMICT CKJISTHKH 300BTYIOTH Bi/l pyKH 1 HIEPEHOCATH Ha (PITBTp OLIBITY YacTHHY
rpynTy. [lepmi 10—20 mi insTpary BiAKHAAIOTH, 00 BUAAINTH JOMIIIKH,
SKi IepeHII B HhOTO. B momansimomy, skimo ¢iasTpar MyTHHH, foro mepe-
(UTBTPOBYIOTE Kpi3b TOH ke (QIIBTP.

BigOuparots minerkoro 50 Mi1 mpo3oporo (GiakTpaty, BMINIYIOTh y KOHIY-
Hy KonOy mictkicTio 250 M, mpubasisitoTs 2—3 kparwii Gerondraneiny
i Tutpytoth 0,1 H pozunHom NaOH 10 ciabko-pokeBoro 3a0apBiieHHS, SKe
HE 3HUKA€E MPOTSITOM OIHOI XBIWIIMHH. SIKIIO (QiIbTpar 3a0apBiIeHUIl, TO THT-
PYBaHHA 3I1MCHIOIOTh Y MPUCYTHOCTI «CBiJIKay. 3a KUIbKICTIO BUTPAYSHOTO
Ha TUTPYBAaHHS JIYTY PO3PaxOBYIOTh BEIMYMHY TiIPOJITHYHOI KUCIOTHOCTI
B Mr-ekB Ha 100 r rpyHTY 32 OpMYIIOHO:

_ a.H.KNaOH'PZ-IOO‘KHzo 175,

T

Je a — KinbKicTh M po3unHy NaOH, sxuii mimos Ha THTpyBaHHA 50 M1 (QinbT-
pary; H — HOopManbHICTh po3unHy NaOH; K),,, — momnpaBouHuil KoeQilieHT
Ha HOpMaJbHICTh po3unHy NaOH; 2 — 4mcio mepepaxyHKy TUTPYEMOi MpOOH
(50 M) Ha Bech 00’em pozumuy (100 mi); 100 — KoedimmieHT mepepaxyHKy pe-



MeTtoaun BuzHayenus kucnotHocti rpynty 181

3yabTariB anaiizy Ha 100 r© MOBITPSHO CyXOro IpyHTY; P — HaBa)KKa TMOBITpS-
HO CyXOro IPYHTY, I; 1,75 — yMOBHHH KOe(illi€HT Ul BBEICHHS MONPABKU Ha
MMOBHOTY BUTICHEHHSI BCHOTO BOIHIO NIPU OJIHOKPATHIH 00pOOIl IPYHTY PO3YHMHOM
CH,;COONa; K};,, — Koe]illieHT TirpoCKOMiYHOCTi.

Ipukaan po3paxynkiB. HaBaxxka noBiTpsiHO cyxoro IpyHTy 40 T, BU-
TpaueHo Ha TuTpyBaHHs 50 M dinsrpary 0,1 H posunny NaOH — 3,14 wmu,
Kyoon — 1, Ko — 1,02,

[aponiTiuHa KHCIOTHICTH Y Mr-ekB Ha 100 T rpyHTY Oy/e CTAaHOBHUTH:

= 3.14-01-1-2-100-1,02

r 1,75=2.80.
40

IMocyn i peaktusn. Kondu mmockomonni Ha 200—250 M — 2 mt. Konba
koniyHa Ha 100—150 mu. Konba mipra ma 100 mur. ITimerka va 50 mu. Broper-
ka Ha 25 a6o 50 mu. ®ineTpu cepennboi minbHocTi. Pozunu 1,0 H CH;,COONa
(pH 8,3—38,4). Turposanwmii pozunt 0,1 H NaOH. Inaukarop — ¢enondraiein.

53. IlepeBenennsi pH ouroBokuc/I0HATPiEBOI cycneH3ii B oiMHMLI rigpoJti-
THYHOI KHCJIOTHOCTI

pH (cotHi moJi)
pH | 0,00 | 0,01 | 0,02 | 0,03 [ 0,04 [ 0,05 | 0,06 | 0,07 | 0,08 | 0,09
TiAPOIiTHYHA KHCJIOTHiCTh, MI-eKB Ha 100 r rpyHTY
00 1 105 169 [ 166 | 162 | 158 | 155 | 152 | 149 | 145 | 142
¢ | 112 [ 136 [ 133 | 13,1 | 128 [ 125 | 122120 | 117 | 115
¢3 | 01 | 1L0 [ 108 | 10,5 | 103 | 10,1 | 9,84 | 9,64 | 9,44 | 9,23
o1 | 725 | 883|865 | 845|825 | 811 792776759 | 741
¢s | sgs | 11697 | 681 | 669|653 |638]625| 611 | 598
Ce | a7] | 573 561|548 | 537 (525|514 (503 | 492 | 482
¢ | 379 | 461 | 452 | 442 | 432|423 | 414 | 405 | 396 | 3,82
es | 305 | 371363 | 356|348 | 340 | 3331326 3,19 | 3,13
0o | 2ae | 299 292|286 | 2,80 [ 2,74 | 2,68 | 2,62 | 2,57 | 2,52
70 | Tos | 241 [ 235|231 225 221 | 2,16 | 2,11 | 2,07 | 2,02
71| 6o | 1594 [ 1,90 | 186 | 1,82 | 1,78 | 1,74 | 1,70 | 1,67 | 1,63
72 | 128 | 1536 | 1,53 | 1,50 | 1,46 | 143 | 140 | 1,37 | 1,34 | 131
73 | 1o3 | 126|123 ] 120 | 1,18 | 1,15 | 1,13 | 1,10 | 1,08 | 1,06
71 | ogs | 101 [ 0,99 1097 0951093 |091]089| 087 | 085
73 | 067 | 081 [0.80 (078 0,76 | 0,75 | 0,73 | 0,72 | 0,70 | 0,68
Ze | oas | 0.66 | 0,64 0,63 | 0,61 | 060 059 (058|056 | 0,55
77 | o3 | 033 [ 0,52 051 | 049 [ 048 | 047 | 0,46 | 045 | 0,44
73 | 035 | 043 [ 042 | 041 | 0,40 [ 0,39 | 038 | 0,37 | 037 | 036
7o | oos | 03410331033 1032|031 031030029 | 029
80 | <G23 | 028 [ 0.27 | 0.26 | 0.26 | 025 | 0.25| 024 | 024 | 0,23
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Bu3Ha4eHHs1 0OMIHHOI KMC/I0THOCTI | pyxomoro (06MiHHOIo)
asominiro 3a meroaom O. B. CokosioBa

Ipunuun meroxy. Meton 3acHoBanuii Ha ButicHenHi 3 [KBK ioHiB Bo-
Hi0 Ta airominiio 1,0 H pozunnom KCI:

[7kBK]" . +4KCl — [IKBK]4K* + HCI + AICL,,

I‘H

AICL, + 3H,0 — Al(OH), + 3HCI.

Kucnoty, sika yTBopmiIach BHACHIJOK OOMIHHHMX peakiiil, BITTUTPOBYIOTh
JYTOM 1 BHU3HA4alOTh OOMIHHY KHCIOTHICTB, Sika OOyMOBJIEHA CYMOIO i0OHIB
BOJHIO Ta alltoMiHit0. loHM amoMmiHiF0 MOXKHa ocaauT 3,5%-HUM po3uu-
HOM (PTOPUCTOTO HATPIFO 3 YTBOPEHHIM KOMIUIEKCHOT HEHTpPaIbHOT COMli —
KPHOJITY:

AICL, + 6NaF — Na,AIF, + 3NaCl.

IloBTOpHE TUTPYBaHHS JO3BOJISIE BU3HAYUTH KHCJIOTHICTB, sIka OOYMOB-
JIeHa JIMIIe i0HaMH BOJHIO. 3a PI3HUIEIO JaHUX PO3PaXOBYIOTh BMICT ajlio-
MiHilO0.

Xix anamaizy. 80 T MOBITPSAHO CyXOro IPYHTY, PO3TEPTOrO i MPOCISHOTO
Kpi3b CUTO 3 JIIaMEeTPOM OTBOPiB 1 MM, 3BaXKyIOTh Ha Tepe3ax 3 TOUHICTIO
o 0,1 r i BMIIIyroTh y KonOy mictkictio 300—600 M. MipHOIO KOO0
npuBaroth 200 Mt 1,0 1 posunHy KClI (pH 5,6—6,0). 36OBTYIOTI> Ha poTa-
Topi 1 TONHY, a0o 15 xBWIHH 1 BIZICTOOFOTH Hid. [ToTiM cycrniensito qnm,pr—
I0Th Kpi3b QineTp (Oia abo pokeBa CTpiuka), BIAKHHYBIIH HEPILY ITOPIIIO
(binpTpary.

JL1st BU3HAYEeHHST TUTPOBAHOI OOMIHHOI KHMCJIOTHOCTI BIJOMPAIOTH IIIET-
koro 50 M ¢insTpary B konOy Epnenmeiiepa 06’emom Ha 100 M. dinmsrpar
KUI'SATATh 5 XBHJIMH HA CIEKTPOIUIHTI JJIsi BUAUICHHS BYIJICKHCIOTO Ta3y.
Tapstumii po3uun Tutpytots 0,01 H posunnom NaOH 3 inaukaTtopoM ¢eHo-
(braneinoMm 10 CTIKOTO CI1aOKO-POXKEBOTO 3a0apBICHHS.

V npyry konOy Epnenmetiepa BifOupatoTh minetkoro 50 miu dinbrpary,
KHIT SITATH TIPOTATOM 5 XBHIIMH, OXOJOKYIOTh XOJIOTHOI BOJOKO 0 KiMHAT-
HOi Temmeparypu. [IpummBarots 3mn 3,5%-HOTO pO3YMHY (TOPHCTOTO HAa-
Tpito i TuTpyr0Th 0,01 H po3unHoM NaOH 10 c1abko-poxeBoro 3a0apBIICHHS
3 IHAUKATOPOM (heHoITaIeTHOM.

1. OOMiHHY KHCIIOTHICTh, 0OyMOBIIeHY ioHamu H* Ta Al y Mr-ekB Ha
100 T cyxoro IpyHTY pO3paxoBYIOTh 32 (HOPMYIIOH0:

a1 Kyuop-4100-175- Ky
P E

Hoom=
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ne a — kinbkicte Mi1 NaOH, ska minuta Ha tutpyBanus 50 mi QigsTpary; H —
HopMautbHICTh po3unHy NaOH; K, — MONpaBoYHUil KOeQIIlieHT HA HOPMalb-
Hicth po3unHy NaOH; 4 — koediuieHT nepeBoay TUTpyeMoi nipodu (50 mut) Ha
Bech 00°eM pozunHy (200 mi); 100 — koedilieHT nepeBoay pe3ysabTaTiB aHalizy
Ha 100 r WOBITpsHO cyXoro rpyHTy; 1,75 — yMOBHHUH KoeQillieHT A1 BBEICH-
HS TIONPaBKM Ha TIOBHOTY BHUTICHEHHS BCHOTO OOMIHHOTO BOJHIO Ta aJIFOMiHIIO;
K}y,0 — KOEQillieHT TiIrpoCKOMYHOCTI; P — HaBaXka MOBITPSHO CYXOTO IPYHTY.

2. Po3paxyHKH KHCIOTHOCTi, 00yMOBJIeHOI ioHaMu H*, BU3HAUAIOTH 32 pe-
3yNbTaTaMH JPYTOTO TUTPYBAHHS MiCIIS 0CAIKCHHS ATIOMIHIO.

3. Po3paxyHku BMicTy i0HIB Al3* y Mr-exB Ha 100 r rpyHTY 31iHCHIOIOTH
3a (hOPMYIIOHO:

AB+ = (H* + AB*) — H".

4. IToMHOXHBIIY OTpUMaHE 3HAYCHHsS Ha 9 (CeKBIBaJICHTHA Maca allo-
MiHiI0), PO3pPax0OBYEMO KUIBKICTh alltoMiHito y Mr Ha 100 T rpyHTY.

Ipuxman po3paxynkiB. HaBaxka moBiTpsHO cyxoro rpyHty 80 T.
Butpaueno Ha nepuie tTurpyBanss 52,6 mi 0,01 H po3unny NaOH, a Ha npy-
re —22,6 Mit. Ky,op — 1. Ky,o— 1,05.

1. OOMiHHA KHCIIOTHICTB, 00yMOBJeHa ioHamMu H* ta Al3+, Oyne craHo-
BUTH:

52,6-0,01-1-4-100-1,75-1,05
80

Hoom= =483 ye-exe/100 2 tpynmy.
2. OOMiHHA KHCIIOTHICTh, OOyMOBIIeHa juiie ioHamMu H+, BiAmoBimHO
Oyne:
22,6-0,01-1-4-100-1,75-1,05

Hoon= 20 = 2,07 me-exe/1002 tpyrnmy.

3. Bwmict pyxomoro (0OMiHHOTO) altoMiHit0 OyJie CTAaHOBUTH:

4,83 — 2,07 = 2,76 me-exe/1002 tpynmy.

4. Po3paxoByeMo BMICT airoMiHit0 y MT Ha 100 T rpyHTY:
AB+=2.76 -9 =248 me/100 2 tpynmy.

Mocyn Ta peakruBu: Kondu minockogonni Ha 300—500 v — 2 mt. Konbu
Epnenmeiiepa 06’emom Ha 100 Mt — 2 mt. Konba mipua va 200 M. Jlifika. ITi-
netka Ha 50 mut. bropertka Ha 100 Mut. @insTpu cepeanboi minsHOCTI. Po3una NaF
3,5%-uuit. [agukatop — penondranein.



METOAU XIMIYHOI MEJTIOPALLIT
KUCNIUX I'PYHTIB

Bsaemogis BariHa 3 rpyHToOM

Jlns1 perymoBaHHS KHCJIOTHOCTI IPYHTY 3aCTOCOBYIOTH Pi3HI METiOpaHTH.
Haituacrime e ocazoBi IOpOaH, SKi CKIANAIOTHCS MEPEBAKHO 3 KaJBIIUTY
(CaCO0,), nomomiry (CaCO,-MgCO;) Toro.

[Tpu B3aemonii BamHa 3 IPYHTOM BiJI0yBalOTHCSI HACTYITHI PEAKIIii:

CaCO, + H,0 + CO, = Ca(HCO,),;
[TKBK]2H* + Ca(HCO,), — [TKBK]Ca>* + H,0 + CO,;
Ca(HCO,), + H,0 — Ca(OH), + 2H,CO,;
[TKBK]J2H* + Ca(OH), — [TKBK]Ca?* + 2H,0;
Ca(OH), — Ca’>* + 20H.

BamnHo B3aeMoJ1ie TakoXk 3 BUTBHUMH OPTaHIYHUMHE KUCJIOTaMH 1 a30THOIO,
sIKa YTBOPIOETHCSI BHACTIIOK HiTpHiKkallii, HeHTpaizyroun ix:

2R-COOH + CaCO, = Ca(R-COO), + H,0 + CO,;
2HNO, + CaCO, = Ca(NO,), + H,0 + CO,

Ha xucnux rpyHTax, ski MiCTATH almOMiHiid B 0OMiHHiH (opmi, 3 Byrie-
KHCJIMM KaJbLi€M BiI0yBa€ThCS HACTYITHA PEaKIis:

[TKBK]2A+ + 6CaCO; + 6H,0 —
— [TKBK]3Ca> + 3Ca(HCO;), + Al(OH),

Kanpuiii mepexoauTs y BBIOpaHMii CTaH, a IPyHTOBUH PO34MH 30arauyeTh-
csi Ha O1KapOOHAT KaJIBITiFO.

Ha rpyHTax 3 TiZpONITHYHOIO KHCIIOTHICTIO MoHax 5 mr-exB Ha 100 r
TpyHTY (CHJIBHO KHCIi), HEHTpasi3yiouy Jifo Ha IPYHT YMHUTE (ochopuTHe
OGoporHoO:

[TKBK]2H" + Ca,(PO), — [TKBK]Ca?* +2CaHPO,

Dochoput nepexoauTs y OUTBII PO3YHHHY CIONYKY, YAM JOCITa€ThCs
Kpalle KUBJICHHs pOCIuH Gochopom.
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BusHa4eHHs1 noTpebu rpyHTIB y BarHyBaHHI

[Torpeba rpyHTIB y BallHyBaHHI BU3HAYA€THCS KOMILIEKCOM MOKA3HHKIB:
CTYIICHEM Ta BEJIIMYUHOIO KUCIOTHOCTI TPYHTY, CTyTICHEM HACHYCHOCT1 HOTO0
OCHOBAMH, TPAHYTOMETPHIHUM CKIIa/IOM, BMICTOM OPraHigyHOI pEYOBHHU Ta
BiJTHOIICHHSIM KYJIBTYpP CIBO3MIHH J0 peaKIii CepeIoBHIIa TOMIO.

3a Miporo KUCIIOTHOCTI Ta MOTPeOOI0 Y BallHyBaHHI IPYHTH YKpaiHH IO~
JSIIOTH Ha 5 rpym (Tadi. 54).

54. Ilotpeda rpyHTiB YKpainu y BanHyBaHHI 3aj1exH0 Big pHy

Mipa kucioTHOCTi PHiq IoTpeda y BannyBaHHi

IMoTpedye nmepiioueproBoro BaHyBaHHsI
B yCiX THIIaX CiBO3MiH

CunbpHa 4,1—4.,5 | Te came

[Nepmoueprosa moTpeda BarHyBaHHS B OBOYE-
BUX CiBO3MiHaX Ta KOPMOBUX Ha CYMILIaHUX
Ta CyNIHHKOBUX IPYHTAaX; CEpeIHs IoTpeda

y MOJILOBHX CIBO3MIiHAX Ha MII[AHUX IPyHTaX

Jy:xe cuibHa <4,0

Cepenns 4,6—5,0

Benuka norpe0a y BalHyBaHHI CyNiIaHUX

i CYDIMHKOBUX Pi3HOBHIHOCTEH, 0COOINBO
Crabka 5,1—5,5 | B ciBO3MiHaX 3 TpaBaMH, KOPMOBHX Ta OBOYE-
BUX. B OCTaHHIO yepry BamHyIOTh MillaHi

Ta NIMHUCTO-TIIAHI IPYHTH

BarmHyroThcst BUOIPKOBO CYIIiIIAHI Ta CyIJIMH-
KOBI1 I'PYHTH 1 B TIEpIIly Yepry B CiBO3MiHaX
5,6—6,0 | 3 BUMONIMBMMHU [0 BanHa KyabTypamu. He
noTpeOyIOTh BallHYBaHHS IPYHTH 3 pHy, TO-
HaJ 6,5, He3aJIC)KHO BiJl 30HU X MOIIUPEHHS

bnuzbka
JI0 HEUTPAIIbHOL

Jlst BU3HAUEHHS MOTpeOr IPYHTIB y BallHyBaHHI 332 BEITMYUHOIO T11pOJIi-
THUYHOI KHCIOTHOCTI KOPHCTYIOTHCS [IKAJIOK0, HAaBEACHOIO B Ta0I. 55.

55. Ilorpeda rpyHTiB YKpainu y BamHyBaHHi 3aJie’KHO BiJ rigpoituynoi
KHMCJOTHOCTI

TCinpoaituuna
KHCJIOTHICTb, IloTpeda y BannHyBaHHI
Mr-exB/100 r rpyHTy

IpyHTH TOTPEBYIOTH TIEPHIOYEPTOBOTO BAITHYBAHHSI

>4 . . .
B yCIX I'PyHTOBO-KJIIMAaTHUHUX 30HaX YKpaiHU
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liapoairuuna
KHCJIOTHICTb, IoTpeda y BannyBaHHi
Mmr-exkB/100 r rpyHTy

I'pyHTr nOTpebyIOTH NEPLUIOYEPTOBOTO BAIIHYBAHHSI
B 30Hax [lomicest ta Jlicocteny. Cepentst morpebda
y BaliHyBaHHI IpyHTiB [Ipukapnarts ta 3axigHoro
Jlicocremny, cnabka — B ripcbkux paiionax Kapmar

43

Cepenns norpeda IpyHTIB y BallHyBaHHI B 30HaX
3—2 Tomnices Ta micocreny, cnabka — B [IpukapnarTi,
BiZICYTHS — B TipchKuUX paiionax Kapmar

JlowinbHe BaltHyBaHHS OMi30JeHNX IpyHTIB Jlicocreny;
2—1,8 HeoOxinHe — Ha [Todicei Ha cymianux, MminaHux
Ta IMHUCTO-TIINAHUX TPYHTAX

CnaOka notpe0a y BalHyBaHHI IMTIIIAHUX

1,8—1,5 : :
Ta INIMHUCTO-IIIAHUX rpyHTlB

<1,5 BannyBanns e notpedyroTh

Ipumitka Sxmaio B vopHO3emax JlicocTemy iHis CKUTaHHS KapOOHATIB 3HA-
XOOUThCS Ha TMOWHI moHax 50 cM, a TiAPONITHYHA KHUCIIOTHICTH IEPEBHUIILYE
2 mr-exB/100 T IpyHTY, TO B 3epHO-OYPSIKOBHX CIBO3MIHAX BAIlHO CJiJ{ BHOCHTH
pa3 Ha poTalio Hij IyKpoBi OypsSKH uu 6araTtopidHi TPaBH.

3a cTyneHeM HaCMYEHOCTI OCHOBaMHM Ta MOTpedi y BalmHyBaHHI IPYHTH
MOAIISAIOTH HA 4 TPYIH:
<50% — HEeOoOXiaHO;
50% — HeoOX1THO BalHyBAaTH B MEPIILY YEPry;
50—70% — e moTpeba y BamHyBaHHI;
70—90% — BamHyBaHHS TPOBOISATH 3 YpaxyBaHHAM HaOOpy KyJIbTYp
y CiBO3MiHI Ta piBHS BHECEHHS MiHEPAIbHHUX JOOPHB;
>90% — BamHyBaHHS HE MTOTpPiOHE.
3a peakIii€cl0 Ha BalHyBaHHS CUIBCHKOTOCIIONAPCHKI KYIBTYPH TaKOX
MOAUIAIOTH Ha 4 TPYIIH:
1. KonrommHa, JIOIIEpHA, CTOJIOB1, KOPMOBI Ta IIyKPOBi OypsIKH, KallycTa,
KOHOILII, pillak — Jy’>Ke MMO3UTHBHO PEaryroTh HA BallHyBaHHS;
2. Tlmenuns, KyKypyas3a, S4MiHb, TOPOX, COHSIIHUK, OTipKH, Oy —
Jno0pe pearyroTh Ha BalTHYBaHHS;
3. JKwuro, oBec, rpeuka, 150H, TOMaTH — IMO3UTHUBHO PearyloTh Ha Bal-
HYBaHHS;
4. Kapromns, monuH, OpIOKBa, Cepeeia — MAIOTh CIA0Ky PeakIlilo Ha
BaIlHyBaHHSI.
Baxki 3a rpaHyJIOMETpUYHHM CKJIaJ0M KHCI IPYHTH JIETIIE TEePEHOCSThH
TIJIBUIIICH] HOPMH BarHa. Ha Jierkux rpyHTax JOIiIbHO BHOCHTH MEHIIT JIO3H.
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Peaktist rpyHTOBOTO CepeJOBHUINA Ma€ OCOOIMBO BaKINBE 3HAYCHHS IS
IUIOI0BUX Haca/pkeHb. HopmanbHowo peakiicro BBaxkaeThes pH o 6—38. Ha
KHCITUX IpyHTax npu pH Hik4de 5 st cim’siukoBux 1 ipu pH Hmk4e 6 mist
KICTOYKOBHX TOpiJ] HeoOXijHe BarmHyBaHHA. [Ipu BHOOpI MUISTHOK IiJl Caau
1 BU3HAYCHHI OTPEeOU IPYHTIB y BallHyBaHHI KOPUCTYIOTHCS MIKAJIOK, HaBe-
JIEHOIO0 B Ta01. 56.

56. Ouinka peakuii I'PyHTOBOr0 cepeJlOBUINA i IUIOAOBI HacCaJIKeHHSI
(3a B. ®. BaabkoBum)

PH 1,0 IIpupatHicTh mix caam i norpeda IPyHTY Y BallHyBaHHi

<3,5 ITix cagu He puaaTHI

3,5—4,5 | IpunarHi mif MI010B1 HACAHKEHHS JIUIIIE MMiCIIsT BAITHYBaHHS

IpunarHi i MI010B1 HacaKEHHS, OaykaHe BalHyBaHHS

4,5—6,0 - .
Ul KICTOUYKOBUX MOPI1J

6,0—38,0 | IpunarHi mig caau 6e3 Meniopartii

8,0—38,5 | J1oOpi rpyHTH JUIsl KICTOUKOBHX 1 33I0BUIbHI JUIS 36PHITKOBHUX MOPIJT
>8.5 Ilix cagm He mpuaaTHi

MeTtoan Bn3Ha4yeHHs 403 BarHa

B Vxpaini B yciX 30HaX IMOIIMPEHHS KUCJIUX IPYHTIB, HE3aJICKHO BiJ BU-
POIIyBaHHUX KYJIBTYD, 103y BallHAa BU3HAYAIOTH 32 BEJTMIWHOIO TiPOTITHIHOT
KHUCJIOTHOCTI IPYHTY:

05-He-S-h-d,
1000

ne JI — nmosza CaCO,, 1/ra; 0,5 — xinpkicts rpamiB CaCO,, HeoOXimHUX At
HeWTpamizamii 1 Mr-ekB KHCIOTHOCTI B | KT IpyHTY; H, — TiApoIiTHYHA KUCIOT-
HicTh, MT-eKkB Ha 100 1 rpyHTY; S — 10000 M2 (TUToma 1 ra); # — TmOuHa mapy
TPYHTY, B SIKHH BHOCSATH BaIlHO, M; d;, — IIITBHICTH IPYHTY, T/CM3.

OcTaHHIM 9acoM JJISl pO3paxyHKy /103 BallHa B YKPaiHi BHKOPHCTOBY€ETh-
cs1 HopMatuBHHN MeTon (I'piHdeHKO Ta iH.). Y TaHOMY METOIi BPaXxOBYIOThH
HopmatuBu Butpar CaCO, mist 3mimensast pHy, Ha 0,1 (Tabdmn. 57), a po3y

PO3PaXOBYIOTH 33 (POPMYIIOIO:
HA=10-ApH - x,
ne JI — mosza CaCO,, 1/ra; ApH — pi3HUISA MDK ONTUMAJIBHUM 1 (DaKTHIHIM

3HadeHHsM pHy; x — Hopma Butpar CaCO; Ha 3mimenus pHy Ha 0,1, T/ra;
10 — xoedimieHT mepepaxyHKy Ha BeCh Jiarma3oH 3MiHu pH.

=
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57. HopmaTuBH BHTPAT BamHa JJis KUCJIHMX IPYHTIB Ykpainu (3a T. O. I'pin-

YEeHKO)

I'panynomerpuyHuii ckiIan
TPyHTY

I'pyna rpyHriB 3a crynenem
KHCJIO0THOCTI

Hopmatus BuTpar
CaCO, a5 3miHN
pHgc Ha 0,1, T/ra

Jleproso-niosonucmi tpynmu

Cunbrokucni (pH 4,5) 0,45
ITinranuii Ta cynimanui Cepennboxucii (pH 4,6—5,0) 0,61
Cna6okwucii (pH 5,1—35,5) 0,63
Cunbrokuchi (pH 4,5) 0,71
Jlerko- i cepennbocyrmunakoBi |Cepenubokucii (pH 4,6—35,0) 0,81
Cnabokucni (pH 5,1—5,5) 0,84
Cipi oniozoneni tpynmu i YopHO3eMU ONiO301eHi
Cunbrokucni (pH 4,5) 0,48
[Mimanwii Ta cynimanuii Cepennboxucii (pH 4,6—5,0) 0,62
Cna6okuci (pH 5,1—35,5) 0,65
Cunbrokucni (pH 4,5) 0,66
Jlerxo- i cepenupocyrmuHkoBi |Cepenubokucii (pH 4,6—5,0) 0,80
Cnabokucini (pH 5,1—35,5) 0,91
Cunbrokuchi (pH 4,5) 0,68
BaxxkocyriuHkoBHI Cepennboxucii (pH 4,6—5,0) 0,81
Cnabokucni (pH 5,1—5,5) 0,93

OnrtumanbHi moka3HUKH pHyq, 1 rpynTis [omices i Jlicoctemry Yipaian

HaBeeHo B Ta0iI. 58.

3a . C. lllarimoBuM Ta iH. (1986), 103u BamHa 1151 IEPHOBO-ITI I30JUCTUX
IPYHTIB 3 BMiCTOM r'ymycy B Mexax 1—5% npu pHyq, 3,8—5,5 3 ypaxyBan-
HSIM TPaHyJIOMETPHYHOTO CKJIATy CJIiJ BU3HAYATH 32 TAKUMU PIBHIHHIMU:

mirrani JI =-0,85T pH — 1,08pH + 4,321 + 7,8;
cymimani JI =-0,85T pH — 1,08pH + 4,32 + 8,0;
nerkocyruakoBi JI =-0,55T pH — 1,23pH +3,17T +9,5;
cepenapocyrmakoBi [ = —0,55T pH — 1,23pH +3,17T" +9,9;
Bakkocyruukosi [l =—0,65T pH — 1,88pH +3,42I" + 1,43;
mmuaucTi [ = —0,65T pH — 1,88pH +3,42T + 1,46;

ne JI — noza CaCO,, 1/ra; pH — moxkasuuk kuciotHocTi (pHy(); I' — BMmicT

rymycy, %.
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58. OntumanbHi 3Ha4enHs pHi,

KyasTyp-
. . Hi nmaco-
CiBo3mina
BHIIA TA
ciHokxocH
I'panynomer-
pUuHHii ckaay | NOTB0BA | 110J50BA p—
IPYHTY 3 BH- 3 Tpa- poBHMH KOpPMO- | 0BO-
COKOI0 BAMH, | oo v | B2 TIPH- | UeBo- | 3aa- 00060BO-
NMHUTOMOIO | JIbOHOM, TZ‘L - (dbepm- | kop- | KoBi | 31aK0Bi
Barol0 | KapTom- HOIO P*l cbka | moBa
JIbOHY J1e10

Tlonicvra 30na niozonucmux ma 0epHOGo-niO30IUCUX TPYHMIE

Mimannit 5.0 53 _ 5,5 56 | 52 5,4
Ta CymilaHuii

Jlerko-
Ta CepeiHbO- 5,2 5,4 6,2 5,8 6,0 | 54 5,6
CYIIIMHKOBHI

Baxko-cyrmmn-
KOBHI 5,4 5,5 6,4 6,0 6,2 | 5,6 6,0
Ta IMHUCTUN
Topdosuit — 4,8 — 5,0 52 | 5,0 5,2

Jlicocmenosa 30Ha cipux onio301eHux [PYHmMie ma YopHO3emie ONi0301eHUX,
BUTY2YBAHUX, MUNOBUX

Himammit 5.6 6.0 58 | 60 |55 58
Ta CymillaHuit

Jlerko-
Ta CepeIHbO- 5,4 5,6 6,5 6,0 6,4 | 5,7 6,2
CYTJIMHKOBUH

Baxxo-cyrmn-
KOBUH 5,6 5,8 6,7 6,2 6,6 |59 6,4
Ta IIMHUCTUHN

Toposuit — 5.0 — 50 | 52 [50] 52

JlomyckaeThcss BU3HAYATH JTO3M BallHA 3a MOKasHUKaMu pHyq 1 rpany-
JIOMETPUYHUM CKJIAJIOM JiJIsl KUCIIUX IpyHTIB [lomices, a Takox MmilaHux Ta
CYMIIIaHUX KUCIUX IPYHTIB 3aximHUX perioHiB Ykpainu. Bonu (tabm. 59)
npuOu3HO BiAnoBiAaroTh 0,5—0,75 103, sIKi BCTAHOBIIIOIOTH 32 MOKa3HUKA-
MU T1IPOTITHYHOT KUCIIOTHOCTI.

OpHaK pe3ylnbTaTH JOCTI/DKeHb 1 MPaKTHKa arpoxXiMivHOi ciyO0u To-
KazaJjd, 10 J03W BallHa, BU3HAYCHI 32 TaOl. 59 He Nal0Th MOBHOTO €(EKTY.
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59. OpientoBui a03u CaCO, 3anexno Bin pHy i rpanyiromerpuyHoro
ckiany rpyHnriB Ilogices Ta 3axigHux paiioniB Ykpainm, 1/ra

I'panyaomerpuu- PHiq,

nii ccnan rpynry [ <4[4,5] 4,6 [4,7—4,8[4,9—5,0[5,1—5,3[5,4—5,5]5,6—7,0
EJIICH;‘OHE?HIT;HE? 40(3,0(25| 20 1,5 10 | 1,0 | 05
Cyninianuit 4513,5(3,0 2,5 2,0 1,5 1,5 1,0
Jlerkocyrnunkosuit | 5,5 [ 4,5 | 4,0 3,5 3,0 2,5 2,5 2,0

[Ipu BarmHyBaHHI TAKUMHU JI03aMH HE JTOCSTAIOTHCS 33/1aH1 MapaMeTpH peakilii
IPYHTOBOTO PO3YMHY, a MIO3UTHBHUIN BILIMB Ha YPOKAHHICTH KYJIBTYp 0OMe-
Ky€eThcs 4—35 pokamu.

IIpu 3acrocyBaHHI MiABUINEHUX /03 MIHEPAJIbHUX a30THHUX J00pUB
KHCJIOTHICTh TPYHTOBOTO PO3YMHY 301UIbIIy€ThCs. TOMYy Ha KOXHHUN IIEHT-
Hep (i310JI0TIYHUX KHCIUX JA0O0PUB HEOOXiTHO JIOJIATKOBO BHOCHUTH BaIlHO
(Tabm. 60).

60. To3u CaCO; pas HeliTpadizauii 1 i ¢isiosioriuno kucaux no6pus

HasBa no0pusa Ximiuna gopmyaa Jo3a CaCO,,
Xnopucmuii amoniii NH,CI 1,40
Cynbhar aMoHit0 (NH,),SO, 1,20
Cynbdar aMOHiI0-HATPIiIO (NH,),S0O,Na,SO, 0,90
AMoHiiiHa ceriTpa NH,NO, 0,75
AMoHiltHa BoJa NH, + H,0 0,40
Awmiax 06e3BOHUI NH, 2,90
CeuoBuHa CO(NH,), 0,80
Amodoc NH,H,PO, 0,65

IToBHi 031 BarHa, BU3HAYEHI 3a T1{POIITUYHO0 KUCIIOTHICTIO, HE 3aBXK/IH
JOUIBHO BHOCUTH. 3TiHO 3 JOCTIKEHHSIMH, MTPOBEICHUMH YKPaiHCHKUM
HAyKOBO-IOCIIITHIM iHCTUTYTOM 3eMJIepOOCTBa Ta iHIIMMH HAYKOBO-0CIiI-
HUMH YCTaHOBaMH YKpaiHH, BU3HAUYEHO BIJIMOBIIHI ONTUMAaIBHI 103U (T/Ta)
3a BEJIMYMHOIO TiAPOTITUYHOT KHCIOTHOCTI (Tabm. 61).

SIKIIO /1Sl BaIHYBaHHS IPYHTIB 3aCTOCOBYIOTH MaTepialid, sIKi MIiCTATb,
kpim CaCO,, iHIII (GOpMU KaNbIIiI0 Ta MarHito, HAPUKIIA, TOJIOMITOBE 0O-
POIITHO, TIIPOKCH] KallbIliF0, MarHiro, un ix okcumu (CaO, MgO), to npu
po3paxyHKax /103 BarHa ix moTpidHo nepeBoautu B CaCOs;.

Koeoimientn mepeBony cranosmsite: MgCO, — 1,20; CaO — 1,78;
MgO — 2,50; Mg(OH), — 1,72; Ca(OH), — 1,35.
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61. OntumanbHi no3u CaCO, 11 BanHyBaHHA kucaux IpyHTiB [ogices
Ta Jlicocteny Ykpainu

Ipynt

Jo3a CaCO,
10 BiTHOIIIEHHIO
10 IOBHOI, BU3-

HayeHoi 3a H,

MpumiTkn

JlepHOBO-ITIA30IUCTHIH

IIpu BHECEHHI NiABUILEHUX 103
MiHEepaJIbHUX TOOPUB /1032 BalHa

Kapmar)

H@H_[aHI/H‘/V'I Ta MIMHUCTO- 0,75 MOTKe IIBHIIYBATHCE
TTHIAHIH JI0 TTOBHO{
Hopma moxe Oyt 3HIKEeHA
10 0,75 y ciBo3MiHaX 3 TbOHOM,
JepHoBo-ITin3omucTit 1.0 JIIOTIMHOM 1 KapTOIIeIo IpH ce-
CyHillaHuii ’ PEAHBOMY PiBHI BHECEHHS
MiHEpalTbHUX JOOPUB
(5—6 1/ra)
JIepHOBO-ITi 30U CTHIA 1.0
CYTTIMHKOBUH K
JlepHOBO-ITIA30IUCTHI 1.0
mIeHOBUI ’
V TUX BUMNaaKax, KOJH TiApoJIi-
THYHA KUCJIOTHICTh HU)KYE
J1epHOBO-TTi A30TUCTHI 05 4 mr-exB Ha 100 T rpyHTY,
MOBEPXHEBO OIVICEHUN ’ JI03y BalHa JAOIIBHO MiABUIIATH
110 0,75—1,0 1m0 BigHOIIEHHIO
JI0 TTOBHO1
Cipi Ta TeMHO-Cipi
onimqneﬂi, 4OpHO3e- 1.0
MM OM1A30JICH1 >
Ta BHJIYT'YBaHi
Ha rpyHTax 3 riJpoiiTHYHOO
BypoaemMHEOro Tamy KHUCJIOTHICTIO Bif 4,5 10
. A 8 mr-exB Ha 100 r rpyHTY HE00-
(ripcbki paiioHu 0,5—0,25

xigHo BHOcUTH 0,5 103W,
a MpH OUTBIINX 3HAYCHHSIX
kucaoTHocti (8—16) — 0,25
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Ilpuknao: sxmo BamHskoBHH Matepian Mictuth 50% CaCO; i 40%
MgCO;, To BMmicT BanHa y nepepaxyHky Ha CaCO; ckiamgae He 90, a 98%
(50 +40-1,2).

IIpu BanmHyBaHHI IPYHTIB ciif po3pizHaTh no3u CaCO, i izuuni HOp-
MU BaItHSKOBUX MmarepiaiiB. [Ipu po3paxyHky (izuuHOT HOpMHU HEOOXiTHO
BBOJUTH TIONIPABKH HA BMICT BOJIOTH, JOMILIOK 1 HEMisSUIbHUX (HAaITO BEH-
kux) yactok CaCo;.

" (100—W)-(100—B)-C _

Hg

ne Hp — ¢isnuna nopMa BamusakoBOTO Marepiany, 17/1a; He,co, — PEKOMEHIOBA-
Ha J103a BamHa, T/ra; W — BMICT Bosloru y Mmarepiaini, %; b — BMIcT Hemisib-
HIX 9aCcTOK MaTepiaiy, po3mipom moHan 3 MM, %; C — cyma xapbonaris (CaCO;
i MgCO,) B marepiai, %.

Jns BU3HaYeHHS OTped I'PYHTIB Y TOBTOPHOMY BallHYBaHHI IIPOBOANUTH-
csl TOJIATKOBE arpoximiuHe oOcTekeHHs. [Ipu 1boMy BU3HAYArOTh TIOKA3HU-
KN, SKi XapaKTepH3yIOTh CTYIIIHb Ta BEININHY KUCIOTHOCTI. OTpuMaHi naHi
MOPIBHIOIOTH 3 TOKa3HWKAMH, HABEJICHUMH Yy TallI. 62.

62. Ioka3zHuku kuca0THOCTI IPYHTIB (PHy), NIpH fIKUX JOUIBHE MO-
BTOPHE BAIITHYBaHHS

Kyabrypni
CiBo3mina nacoBHIIA
Ta ciHOKOCH

I PaHYJIOMET- | pojgpoBa | MOIKLOBA | 3 HYK- KOD-
PUYHHH CKIIAN | 3 gy- 3 Tpa- | pOBHMH P~ 1 oBo-
IDVHT MOBa
pyHaTy COKOI0 BaMH, | Oypsika- pp- | 1€BO- | 3ma- 6000BO3112-
NHTOMOIO | IbOHOM, | MM Ta (b:) e | KoP- KOBi KOBi
Barol0 | KapTom- | Jouep- PM=1 \roBa
chKa
JIbOHY h HOI0
Mimamad 4,8 5,0 53 | 52 | 52 | 48 5,0
Ta CymHilaHun
Jlerko-
Ta CepeaHbO- 5,0 5,2 5,6 5,4 5,4 5,0 5,2
CYTJIMHKOBUH
Baxko-cyrus-
KOBHH 5,2 5.4 5,8 5,5 5,6 | 5,2 5,4
Ta NIMHUCTUN
Topdosuit 4.4 4.6 5,2 5,0 5,0 473 4.6
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CTpOKH MOBTOPHOTO BaITHYBaHHS MO)KHA BH3HAUaTH i 3a 0aJaHCOBUMH
po3paxyHKamMH. 3a JaHUMH YKpaiHCBKOTO HAayKOBO-AOCIIJIHOTO IHCTHTYTY
3emiiepoOCTBa, OamaHC KaJbIlil0 Ta MarHito B KUCIHX IpyHTax [lomces ckia-
JIAETHCSI TAKAUM YMHOM, 110 IIPH BHECEHHI 5,5—6 11/ra MiHepaabHUX JTOOpPUB
MIOBTOPHE BAaITHYBAHHS CIIiJI IIPOBECTH Yepe3 7—~8 POKIB MicCIsl HEPIIOTo; IPH
BHeceHHI mopiuno 10—12 1/ra miHepaibHUX JOOpUB — depe3 6—7 pOKiB,
a B OKpeMHX paiioHax — uepe3 4—5. CepeaHs NepioAUYHICTh BallHYBaHHS
IpyHTIB YKpaiHu HaBeneHa B Tabi. 63.

CTpoku, criocobu Ta MicLie BHECEHHS
BariHa B CiBO3MiHax

OnrtuMaibHi yMOBH PEakIlii IpPyHTOBOTO PO3UMHY IJIsl PO3BHTKY CLITBCHKO-
TOCIIONAPCHKHX KYJBTYD y CiBO3MIHAX PETyITIOIOTh arPOTEXHIYHUMHE 3aX0Ja-
MHU: JI03010 BallHAKOBOI'O Marepiaiy, Horo BUAOM 1 AKiCTIO, MiCIIeM, CTPOKaMH
Ta CrIocoOOM BHECEHHSI.

BpaxoBytouu pi3He BiJHOIIEHHS C1JIbCHKOTOCHOAAPCHKHUX KYJIBTYP A0 pe-
aKIii TPyHTOBOTO PO3YHHY, BallHO B IPYHT BHOCSATH 3 TAKHUM PO3PaxXyHKOM,

63. IlepionnyHicTh BAIIHYBAHHS KHUCJIHX IPYHTIB YKpaiHu

3oHa i 061acTH CTpok NOBTOPHOI0 BAINIHYBAHHS, POKIB
Ilonicca
BosmHcbKa 6
PiBHEeHCBKa 6
JKuromupcebka 6—7
YepHiriBcbka 6—7
Jlicocmen
Kuiscrka 6
TepHomiibChKa 6—7
Binauipka 7
CymMmchKa 7
XMeJIbHUIIbKaA 7
Uepkacbka 7—8
ITontaBceka 8—9
Ilepeoxapnamms, Kapnamu, 3axapnamms
3akaprarchka 4—5
IBano-®dpaHKiBcbka 5—6
YepHiBepKka 5—6
JIbBiBCBHKA 6
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mo0 Horo MakcUMaibHa Jist IPOSBIJIACE HA KyJIBTypax MepIoi i Jpyroi rpym
Ta MEHIIIOIO MipOI0 — Ha KYJIBTYPax TPEThOI i YeTBEPTOi.

3a JaHUMHM HAyKOBO-JTOCHIIHMX yCTaHOB Ykpainm Ha [lomicci, micie
BHECCHHS BallHa B CiBO3MiHI Ma€ 3HAYCHHS TaM, JI¢ BUPOIIYIOTh KapTOIl-
JI10, JIbOH 1 JromuH. BUXOs4M 3 TOTO, 10 KapTOIUIL HaWKpale pocTe Ipu
pHyq 5,0—35,5, monun — 4,5—6,0, a 1boH — 5,5—06,5, BanHyBaHHS CIIi]
MPOBOUTH TakK, 00 HE 3MIHIOBATH 111 3Ha4YeHHs. BUX0/asi4u 3 1IbOTO B 3€p-
HO-JIbOHO-KAPTOIUISIHUX CiBO3MIHAX YCi BHJIM MOMEJIEHUX BAITHSIKOBUX Ma-
TepiamiB y PCKOMCH/IOBAHHX J03aX BHOCSTH HPH BHUPOIIYBaHHI KapTOILTi:
BOCEHU — IIiJ] 350JIeBy OpaHKy a00 HaBECHI — TiJI TepeOPIOBAHH 3510y 9u
KyJBTHBAIlI10; TPY BUPOIIYBaHHI JIbOHY Ta JIIOIIMHY — BOCEHH IIiJ[ 350JIeBY
OpaHKy.

HenominbHO BHOCHTH BaITHO 1111 KAPTOIUTIO, JIbOH Ta JIFOIUH Y (GOpMi OK-
CUY 1 T1IPOOKCUTY KaJIbIIif0, SIKI P13KO 3MIHIOIOTH peakiiro IpyHTy. Kparioro
(hopMoro BarHa ISl HUX KYJIBTYP € JOJIOMITOBE OOPOIITHO.

VY Jlicocreny BamHO BHOCSTH ITiJ] TONEPEIHUKU THX KYIBTYp, sSKi Haii-
Kpalle pearyroTh Ha BalHyBaHHs (I[yKpPOBi OypsKH, JIOLEpHA, KOHIOIIMHA,
KarycTa, pinak, ropox). J1o0pi pe3ynbraTu Ja€ BHECEHHs BaltHa Oe3rocepe/-
HBO MiJ LYKpOBi OypsKH Mepex JTYILIEHHSIM CTEpHi MOoNepeaHrKa 3 HaCTyIl-
HUM 320pIOBaHHSIM.

V 3axigHux paiioHax Ykpaiau y 9—10-migpHAX CiBO3MIHAX 3 JTHOHOM Ta
JFOTIMHOM, BAITHO JIOIJIFHO BHOCHTH TIO ITiB JIO3H Y JIBa MPUAOMH — Ha T10-
YaTKy 1 B CepeiiHi poTaii, BpaXoBYIOUH UePryBaHHS KYIBTYD.

ITpu BHECEHHI BalTHA B IPYHT HE3aJISKHO BiJ 30HH 1 TIOJS CIBO3MIHH HE00-
X1JTHO TOOWBATHUCh MAaKCHMAITBHOTO ITEPEMIIITyBaHHS HOTO 3 YCi€I0 Macoro op-
HOTO IIapy IUISIXOM 3aCTOCYBAaHHS BCiX TEXHOJIOTIYHUX MPUHOMIB 00pOOITKY
TPYHTY.

3 opraHizallifHUX MPUYUH HE 3aBXKIU BIAECTHCS MPOBECTU BAITHYBaHHS
B TEILTy MOpPY pOKy. JlomycKkaeThcsi BHECCHHSI BallHa B3UMKY I10 350y 4H He-
OpaHOMY IIOJII0 Ha PIBHUX 3a penbedom mromax abo mojorux (mo 4—59)
cXujax y 663BiTp${Hi IIHi, M0 HerTMOOKOMY CBiXXKOMY cHIry (1o 20 cm) mix
BHUMOIYIMBI JI0 BarHa KyJIbTypH a00 iX MOMEPEJHUKH, Ha BIEPILE OCBOEHUX
3eMJIsIX, JiyKax i macoBumiax. He PEKOMEH/Y€ThCS POBOJUTH BAITHYBAHHS
B3MMKY Ha 3eMJISIX, SIKi 3aTOTUTIOIOTHCSI HABECHI, a TAKOXK B IEPiOJ BiUIUT Ta
0e3Iop1KIKSL.

YV NpakTuIli peKOMEHIY€ETHCSI BUKOPUCTOBYBATH KaJIeHAap poOIT 1Mo Barl-
HyBaHHIO (Tabn. 64). [Ipu ckiananHi Woro HEOOXiTHO OpaTH 10 yBar" Mipy
rIOTpe6H IPYHTIB y BaIlHyBaHHI, 0COOJIMBOCTI JIii BaITHSIKOBHX MarepiaiiB Ha
OKpeMi KYIIBTYPH 1 BpaXOBYBaTH TEXHOJIOTIi IX BHPOIIyBaHHS.

3aBaaHHs: 0OIPYHTYBaTH HEOOXIIHICTh BalHYBaHHS IPYHTY, PO3paxyBa-
TH 103y 1 (Pi3MUHY HOPMY BallHa, BU3HAYUTH MICII€, CTPOKH i criocodu oro
BHECCHHSL
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Xin podoru: 1. [IpoanamnisyiiTe miaH IpyHTIB 1 KAPTOrpaMy KHCIOTHOCTI
3 METOI0 BCTAHOBJICHHs HEOOXiMHOCTI y BamHyBaHHI. 2. Po3paxyiite mo3y
BarHa (CaCOs,). 3. Ckopuryiite 103y BallHA Ha ONTHMAaJbHY BEIHMUUHY JUIS
MIEBHOTO IPYHTY 3 ypaxyBaHHSIM KYJIBTYp CiBO3MIHH i 3aCTOCYBaHHSIM MiHe-
panbauX n00puB. 4. [1inOepiTh HEOOXIMHMI METIOpaHT 1 po3paxyuTe (izuu-
HY HOpMY BalHSKOBOrOo Marepiany. 5. CKIaniTh IUIaH BallHyBaHHS IPYHTIB.

64. Kajengap poOiT no BANTHYBAHHIO KHCJIUX IPYHTIB

Micsun Micue npoBeneHHst podiT

[Tix KynbTypH SIpOTO MOCIBY 1 HIEPII 3a BCE i

KBiTeHb—TpaBeHb -
MTOKPUB 0AaraTopiuHUX TPaB

[Ticnst 30upanHs Mapo3aiiMarodux KyJIbTyp 1 TpaB
MIEPIIOTO Ta APYTOTO POKIB BUKOPHCTAHHS ITif] 03UMi

[Ticnst 30upaHHsT 03UMHX, SIPOBHX
1 IPOCATHUX KYJIBTYP

UepBeHb—CEPIICHD

Bepecenb—xkoBTEHB

[To mep3noMy rpyHTY ab0 CHITY Ha piBHHX ITOJISX,
JIuctomag—~Oepe3eHb | MiJ yCi sIpl KYJIbTypH (KpiM JIbOHY 1 KapTOILi), Ha
BIIEpIIIE OCBOEHNX 3EMJISIX, JIyKaX Ta MacOBHIIAX




3ACOJIEHI 'PYHTMU,
METOAM IX AOCNIAKEHHSA TA MEJTIOPALLIT

IPYyHTH MOKYTH YTPUMYBATH B CBOEMY CKJIaJi Pi3Hi BOXOPO3UMHHI COJI.
B 3anexxHOCTI BiJi KUTBKOCTI TaKuUX COJIEW IPYHTH TOIUISIOTBCS HA 3aCO-
JICHI Ta He3acoJieHi. B He3aconeHHux rpyHTax BMICT BOIOPO3YMHHUX COJNEH
HeBenukuil (menime 0,1%) 1 TpakTHYHO HE IIKOAUTH HOPMAaIbHOMY POCTY
Ta pO3BUTKY pociuH. Ha 3aconeHux rpyHTax, B IKUX KiIbKICTh BOAOPO3YHH-
HUX cosedt cranoBUTh 0,1% 1 OijIbline, IIKIIIMBA il COJICH T03HAYAE€THCS [10-
MITHIIIIE.

[Tpn HasiBHOCTI B TPYHTOBOMY HPO(iNi JICTKOPO3UMHHUX COJEH y KOH-
nenrparii 0,2—0,3%, TpyHTH BiTHOCSTH JI0 3acoieHuX. Lle comonyaku, co-
JIOHIII Ta Pi3HI 32 CTYIIEHEM COJIOHYAaKyBaTOCTi TPYHTH.

Ha Tepuropii Ykpainu 3acosneHi rpyHTH notmpeHi B 30Hax Cyxoro Crery,
Cremy Ta Jlicocremny. [IpupomHo 3aconeHi IpyHTH MPUYPOUCHI A0 TePUTOPii
3 ONM3BKUM 3aIISITAHHSM COJICHOCHHX TMOPiJ] Ta MiHEpaIi30BaHUX ITiIIPYHTO-
BUX BOJ. BTOpHHHO 3aconeHi IpyHTH MOMIMPEHi B palloHaxX 3pOIIyBaNTbHOTO
3eMiIepo0CTBa, K HACIHIJIOK 3aCTOCYBAaHHs OC3APEHAXKHOTO 3POILCHHS abo
3pOLICHHS MiHEPai30BaHUMH BOJAMH.

3 BOIOpPO3YMHHHUX COJICH y 3aCOJEHMX IPyHTax HaWyacTilie 3ycrpiua-
tothest: Na,CO,, NaHCO;, NaCl, MgCl,, CaCl,, Na,SO,, MgSO,. Haii6inbmm
TOKCUYHUMH IS POCIIMH € KapOOHATH HATPIIO Ta XJIOPH/IH, & HAMEHII TOK-
cuuHi — cynedaru. Taki comi, sik CaCO,, MgCO, i CaSO, — miist pociuH
HE IIKIJITUBI.

3aCTOCOBYIOUH aHaJi3 BOAHOI BUTSDKKH 3 TPYHTY MOXKHA Ty)Ke IIBHIKO
1 IOCHTh TOYHO BU3HAYMTH THII 1 CTYIIHB HOTO 3aCOJICHHS, HEOOX1HICTh MTPO-
MHBOK, a IIPU aHaTi31 MIPUPOTHHUX BOJ — MOXIIMBICTH BUKOPHCTAHHS IX JJISI
3pomnreHHs. JlaHuii anaiiz € 000B’SI3KOBUM JUISI BCIX JTy>)KHUX IPYHTIB.

Pesynbrary anainizy BOAHOT BUTSDKKH TOBUHHI JIaTH BIIMIOBil HAa HACTYTI-
Hi TUTaHHS:

1. Slxa BenMuYMHA 3arajlbHOTO BMICTY JIETKOPO3YMHHUX COJEH Yy TPYHTI

1 SIKMIA CTYTIIHb 3aCOJICHHS JIAHOTO IPYHTY?

2. Slxuit sKicCHUH 1 KITbKICHUH CKIIaJl IIUX COJeit?

3. Yu npucyTHi cepes cojei TOKCHYHI COIi Ta SKa IX KOHI[CHTpAIlist?

4. SIxi THmN 3aCOJNEHHS i3 BCTAHOBJICHNX BJIACTHUBI JOCIIIKYBAaHUM IPYyH-

TaM 1 AKOi cTajil 3aCOJIEHHS BOHU 3a3HAIOThH?

V BoIHIN BUTSKII BU3HAYAIOTH:

1. Cyxwif 3aUIIOK, TOOTO 3aragbHy KUTBKICTh BOIOPO3YNHHUX PEUOBHH,

sIKa J1a€ YSIBICHHS IIPO KOHIICHTPAIIIO IPYHTOBOTO PO3UHHY;

2. 3anuIIoK Mmicis MpoKaproBaHHs, TOOTO 3arajibHy KUTBKICTh MiHEpailhb-

HUX BOIOPO3YMHHUX PEUOBHUH;
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3. Tloka3zuuk pH;

4. Karionu (Ca2t, Mg2+, K*, Na*) ta anionu (CO,2-, HCO,, Cl-, SO,2).

[Ipu ckopoueHOMY aHaTi31 0OMEXYIOTHCSI BA3HAYEHHSIM CyXOTO 3aJIHIIKY,
karioniB Ca2*, Mg?+, anioniB HCO,, Cl-, SO,2-.

OTpuMaHi IaHi BUPaXaroTh y Bificoakax 3 TouHicTio g0 0,001 ta minieksi-
BasteHTax 3 TouHicTio 10 0,01.

lMpurortyBaHHsSI BOAHOI BUTSIXKKU

IcHy€ nexinbka METOAMK MPUTOTYBAHHS BOJAHUX BUTSKOK. CKOpHCTAEMO-
Csl HAWOUTBIIT IONIMPEHOO 3 HUX.

3BaXXyIOTh Ha TEXHOXIMIUYHHX Tepe3axX 100 r MOBITPSIHO CyXOro IPYHTY,
3a37aJeriib PO3TEPTOro Ta MPOCISTHOTO KPi3k CHTO 3 oTBOpamu 1 MM. 3a 110-
TIOMOTOI0 3CHITHOI JIHKH 3 IHUPOKOIO0 Ta KOPOTKOIO TPYOKOIO HAaBaXKKy 00e-
PEXXHO MEPEHOCATH B KOHIYHY Kos10y MicTKicTio 700—1000 Mt i mpuimuBaoTh
500 M mepeBapeHoi TUCTHIILOBAHOI BOU (BOY JI00pE KUI SATATH ISl BUA-
nenns CO,, 60 1ieit ra3 00yMOBIIIOE TIepexiJi KapOOHATIB KaJIbIIil0 Ta MAarHi0
B nierkopozunnHi popmu: CaCO, + H,0 + CO, — Ca(HCO,), i uum poouTh
HETOYHHMH PE3yJIbTaTH aHali3y BOJHOT BUTSKKU, OO MiIBUIIYETHCS 3araib-
Ha JIY)KHICTh 1 30UMBLIYETbCA CyXUil 3anuiiok). BMicT konOu 300BTYIOTH
MIPOTATOM 5 XB. 1 JAIOTh CYCHEH311 BIICTOSTHCH y BIIKPUTIH KOJIO1 MPOTATOM
24 TopuHM, TICIS YOTO 3HOBY 300BTYIOTH NPOTATOM 5 XB. 1 (PIIBTPYIOTH
CYCIICH31I0 Kpi3hb CyXui ckinamyactuii GinbTp (B3a€MoOIisi TPYHTY 3 BOIOKO
Ha MpoTs3i 24 roauH HEOOXiqHA JUIs BCTAHOBIICHHS TUHAMIYHOT PIBHOBAr
y 3B’SI3Ky 3 IPOIIECAMH TiJPOII3y Ta MEePepo3NoiTy 10HIB).

[Tepen GpinbTpyBaHHSIM CYCIEH31I0 B KOJIOI €HEPT1ifHO 300BTYIOTS 1, BUJIHU-
BaIOYH IEPIITY TIOPIII0 Ha (PUIBTP, HAMAraloThCS TIEPEHECTH STKOMOTa O1ThIIe
IpyHTY. UacTOUKH IPYHTY, 3a0UBaIOYN nopu (bUIBTPY, CHPUSIIOTH OCPIKAHHIO
mpo30poro (GimsTpary. Ajie mepii mopiii (I)mLTpaTy, SIK TPABHIJIO, OYBalOThH
KaJlaMy THUMH; 1X 3HOBY MEPETHBAIOTH Ha (bINBTP 1 Tak MOBTOPIOIOTH A0 THX
mip, TOKK (QiIbTpar He CTaHe MPO30PHUM. SKIIO kK QIIBTpaT 3aIUIIAETHCS Ka-
JaMyTHHM, HOro nepediabTpOBYIOTh Kpi3b JBa GUIBTPH B CyXy KOOy MicT-
kictio He MeHmie 500 mu. Crig mam’sTatu, mo Kpai CKJIaa4acToro GpuisTpy
MOBUHHI OyTH BHIIE KpaiB Tk mpuOIn3HO Ha 1 CM, @ BUTSIKKA, SIKY (islb-
TpyIOTh, Ha 1—1,5 cM He MOBMHHA TOXOAWUTH A0 KpaiB JTIHKH.

SKiCHE BU3HAa4Y€HHSI BMICTY IOHIB

1. Buznauenns xJjop-iony. bepyTs y npoOipky 5 M1 BOZHOI BUTSIKKH
1 migkucmooTh ii aBoma kpamisMu 10%-noro poszunny H,SO,. Ilpubas-
JSI0TH KinbKa Kpanenb 5%-noro pozunny AgNO, i BMicT npoOipku nepe-
MILIYIOTb.
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[Tpo HasiBHICTB XJIOP-i0HY CYISTh 110 OCAJy, [0 YTBOPUBCS, 00 MO MYTi
AgCl. Peaxiito oca/pkeHHS XJIOP-10HY MOXKHA MPEICTABUTH PIBHIHHSIM:

NaCl + AgNO; = AgCl| + NaNO;.

3a KIJBKICTIO Ocaly, 110 YTBOPUBCS, BIAMIYalOTh: Maylo, Oararo, Iyxe
Oararo.

2. Buznauenus cyiabdar-iony. bepyts y npo0Oipky 10 Mt BonHOT BUTSIK-
Kk, npuanBaioTh 1 Ma 10%-noro posunny BaCl, i kum’stsate 1 xB. Skmo
Y pO3UMHI 3HAXOAATHCS COJIi CIpYaHOT KUCIIOTH, TO BUITAAa€ Oijla MyTh — OCaJl
cipyaHokucioro 0apito. Peakiito ocapkeHHs cynbdaT-ioHy MOXKHA TIpeicTa-
BUTH TaKUM PiBHSIHHIM:

Na,SO, + BaCl, = BaSO,] + 2NaCl.

3a KIJBbKICTIO Ocaly, 110 YTBOPUBCS, BIAMIYalOTh: Maylo, Oararo, Iyxe
Oararo.

3. BuznauenHs kauasbliii-iony. bepyTh y npo0ipky 5 M BOAHOT BUTSIK-
KH, IPUINBAIOTE 5 M 4%-HOTO PO3YMHY IIABIEBOKUCIOrO aMoHiio. JloBo-
JITH BMICT MTPOOIPKU 10 KUTIHHSL.

[Ipo HasIBHICTH KaNBIIiI0-iOHY CYIITH MO OCafy, IO YTBOPUBCS, abo mO
myTi CaC,0,. Peakiiito ocaJikeHHsS KaJbI[ii-I0Hy MOYKHA MPEJCTaBUTH PiB-
HSHHSM:

CaCl, + (NH,),C,0, = CaC,0,| + 2NH,CI.

3a KIiJBKICTIO Ocaly, 110 YTBOPUBCS, BIMIUAIOTh: MaJlo, 0araro, IIyxe
Oararo.

BusHayeHHs1 3arasibHOI KiJIbkOCTi BO4OPO3YNHHUX PEYOBUH
(cyxui 3aJ1MLLIOK)

BepyTsb mineTkoro a60 MipHOIO K0s10010 100 MJT BOJHOT BUTSIKKH, BUIAPO-
BYIOTh Ha BOJISHINM OaHi y MonepeaHb0 BUCYIICHIN 1 3BaKeHIM Ha aHANiTHY-
HUX Tepe3ax (apdoposiit gammmi. Cyxuii 3aJHIIOK BUCYIIYIOTh Y CYIIMIbHIH
magi mpu 105°C mpotsaroM 3 TOAWH 1 MICHIs OXOTOKEHHS B eKCHKATOPi 3Ba-
KYIOTh Ha aHAIITHYHAX Tepe3axX. 3a Pi3HUICI0 MacH MyCTOI YaIlKH 1 CyXUM
3aJIMIIKOM BH3HAYAIOTh Macy CyXOro 3aJHIIKy y B3ITOMY 00’€Mi BHTSDKKH.
KinpKicTh CyXoro 3aJIMIIKy B HPOIEHTaX 1O MAacH IPYHTY PO3PaxOBYIOTh 3a
dbopmyoro:

a-V-100-Ky o
c=
hep

JIe @ — Maca CyXOoro 3aJIiIIKy, T; } — 3aranbHUi 00°€M BOIH, B3ATHH JJIS MIPU-
TOTYBaHHSI BOJHOI BUTSDKKH, MJ; 100 — KoedillieHT T TepeBoIy B MPOICHTH;
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V), — 00’eM BHUTSDKKH, B3STHH Ha BHIAPIOBAaHHS, MJI; p — HaBaXXKa IPYHTY, T;
K;,0 — KOe(iLlieHT TirpOCKOMiYHOCTi.

BusHa4yeHHs1 3arasibHOi KiJlIbKOCTi MiHepaJsibHUX
BOLAOPO3YNHHUX PEYOBUH
(3an1MLLIOK nicss npoxaproBaHHS)

JIyst BU3HAYEHHS 3arajibHOT KiIBKOCTI MiHEpPaJIbHUX BOJOPO3YMHHUX pe-
40BUH (GapopoBy HaIIKy 3 BUCYIICHHM 1 3BaKCHUM CYXUM 3aJIUIIKOM ITPO-
JKapIOIOTh MPOTAroM 1—2 roauH y MyQembHiil nedi ado Ha Ta30BOMY Iajb-
HUKY Tpy TemIeparypi He Butie 600°C.

[Ticyist 0XONOMKEHHST B €KCHKATOP1 9aIIKy 3BaKYIOTh 1 3HOBY TIPOXKapro-
10Th TIpoTsiroM 30 XB, OXOJNOIKYIOTH i 3HOBY 3BaXyIOTh. [IpoaproBanmst
i 3B)KYBaHHSI IIOBTOPIOIOTH JI0 BCTAHOBJICHHS ITOCTIHHOT MacH.

3aJMIIOK MPU MPOXKAPIOBaHHI B MPOLEHTAX 10 MACH IPYHTY PO3PaxOBY-
10Th 32 (hopmyroro 109 mist cyxoro 3anumiky. Pi3HUIS Mik CyXUM 3aJTUIIKOM
1 3QUIMILIKOM IICTIsI IPOXKAPIOBAHHS 1a€ BEIUYMHY BTPAT IIPU MPOXKAPIOBAHHI,
TOOTO CyMy OpraHiyHHX BOJOPO3UMHHHUX PEUOBHH.

BusHauyeHHs1 pH BOAHOI BUTSIXXKKU
roTEeHUiOMETPUYHNM METOLOM

BonmHy BUTSDKKY 3 IPYyHTY [UIs BUMiptoBaHHS pH OIEp)KYyIOThH IUISXOM
BIUIMBY JIMCTHIILOBAHOKO BOJIOKO HA IEBHY HABAKKY IPYHTY.

Xin po6oTu. Ha TexHOXIMIYHHX Tepe3ax 3BaKyrTh 10 I TOBITPSIHO-CYXO-
TO IPYHTY, PO3TEPTOrO 1 MEPECITHOTO KPi3h CUTO 3 [IaMEeTPOM OTBOPIB 1 MM,
i mepeHocsTh B konOy MictkicTio 100 mut. [IpunmBators 50 Mt iucTHIIBOBAHOT
BOJIM, PETEILHO 300BTYIOTh MPOTATOM 5 XB. 1 3aJIMIIAIOTH Ha 100y IS Bij-
cToroBaHHs. Yepe3 n00y Mpo30py YaCTHUHY CYCIEH311 00EpeKHO 3IUBAIOTH
1 BU3HAYAIOTh BeJIMYMHY pH MOTCHIIOMETPHYHUM METOIOM.

BctaHoBeHHs1 06°eMy BUTSIKKU
[U151 NPOBEAEHHS aHasi3y

006’ eM BOTHOT BUTSIKKH /TSI aHAITI3y BCTAHOBIIOIOTH IILISIXOM IPOBEICHHS
SKICHUX peakiiil Ha ymict B Hiif Cl,, SO, Ta Ca?*, 1m0 Mae CyTTeBE 3HAUCHHS
JUISL OTPIMAHHS TOYHHX PE3yNbTaTiB aHATi3Yy.

IIpo6a na CI-. B npobipky BizOMparoTh 5 MII BOAHOT BUTSDKKH, T TKHCITIO-
I0Th a30THOM KHCJIOTOIO, TOAAIOTH JAEKiTbKa Kparens posanHy 10% AgNO,
i mepeMinnyroTh. 3a KijabKicTio ocany AgCl kopuctyrouuch Tabn. 65 Bcra-
HOBJTIOIOTH ONTHMAIIBHUN 00’ €M BUTSDKKH JUTSI BA3HAYCHHS XJIOPHUIIB.
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65. O0’eM BOAHOI BUTSLKKH U151 Bu3HadeHHs1 Cl- B 3ajieskHOCTI Bix pe3ynb-
TaTiB sIKicHOI Mpoou

Bux ocany VYuicr CI- B Mr/100 ma | KigbkicTs MJI BUTSIZKKH
BUTSIKKH st BusHavenns Cl-
CHUpHUCTHH ocaj >10 5
KanamyTb 5—10 25
OmnanecrieHiis 1—0,1 50

IIpo6a na SO, Y npoOipky BigOUparoTh 5 MJ BOAHOI BUTSIKKH, Iif-
KACTIOITh ABoMa KpamwisiMu 10% posuuny HCI, nomatote 2—3 kparuti
5% pozunny BaCl, i mepemimnytots. 3a KijbKicTio ocaxy BaSO, xopucry-
O4YKCH Ta0i. 66 BCTAHOBIIOIOTH ONTUMAIILHUI 00’€M BUTSDKKU JJISI BU3HA-
YCHHS CYIb(aTIB.

66. O06’eM BOIHOI BUTSIKKH s BUsHaYeHHs1 SO 2 B 3aJIesKHOCTI Bix pe-
3yJIBTATIB sIKiCHOT po0HU

VYmicr SO,2- KijibKicTh MJI BUTSIKKH
Bun ocany

B Mr/100 mJj1 BUTSLKKHM | Juisi BU3HaYeHHs SO 2-
Ocaj, KUl HIBUIKO 0CiIae 50 5
KamamyTsb, sika IposIBIISIETH- 51 25
csl Biipazy
Cnabxa KaamyTs, sKa Ipo- 1—05 50
SIBIISIETHCSI TIOCTYTIOBO >

IIpo6a na Ca2. B npoOipKy BiaOMparOTh 5 MIJI BOAHOI BUTSKKH, MiJ-
kucoth 10% posunnom CH,COOH, nopatots 2—3 kparii 4% po3uu-
ny (NH,),C,0, i nepemimytots. 3a kinbkicTio ocamxy CaC,0, KOpUCTYIOUUCH
Tabs1. 67 BCTAHOBIIOIOTH ONTHUMAIBHUN 00’ €M BUTSHKKH JUIs Bu3HaueHHs Ca2*,

67. O0’eM BOAHOI BUTSKKHM 1Jisi BU3HaueHHs1 Ca*B 3aJIeKHOCTI Bia pe-
3yJbTATIiB AKiCHOI MpooH

Yumicr Caz*B Mr/100 mu| KinbKicTh MJI BUTSIZKKH
Bupa ocany
BUTSIKKH s Bu3HaueHHs SO >
JlpiOHOKpUCTANIIYHUE Ocaj 50 5
KanamyTs, sixa 3’ sBis€eTbCA 10— 1 25
MIpH TIepeMilITyBaHHI
Crnabka KanamyTb, siKa MPOsIB- 1—01 50
JISIETHCS OCTYIIOBO ’
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BusHauyeHHs1 J1yXKHOCTI BOAHOI BUTSIXXKKU 3 IPYHTY

JlyxHiCTh BOIHOI BHUTSIKKH OOYyMOBIIIOETHCS HASBHICTIO B TPYHTI Kap-
OOHATIB JIy’)KHIX METaJiB (B ocHoBHomy Na,CO;) Ta 6iKap60HaTiB JTY>KHUX
i TTyKHO3EMEITbHUX MeTalliB (Hanqacnme Ca(HCO3)2 i NaHCO,), Ty FKHUX
colell KPEeMHI€BOI Ta OpPTaHIYHHX KHCIOT, SIKI, r1npon13y10tmcr; T TyTO-
BYIOTh BOJIHY BHTSDKKY. TOMy IpH BH3HA9eHHI JIy)KHOCTI BOXHOI BHTSIKKH
PO3PI3HSIOTE: 1) MYXKHICTh BiJl pOZYMHHHUX KapOOHAaTiB (HOpMaJIbHUX KapOo-
HaTiB); 2) 3arajbHy JIy>KHICTb.

Bu3Ha4eHHs1 1yXXHOCTI Bifl PO34YNHHUX KapOOHaTiB

L5t my>xHICTH 00YMOBITIOETBCS HAsIBHICTIO B IpyHTI comu (Na,CO,) Ta Jryx-
HHX COJICH KpeMHi€BOT if OpraHiuHuX KUCIOT. BoHa BU3HAYaeThCs y BOTHHX
BUTSDKKAX COJIOHYAKIB 1 CONIOHIIIB, IKI MAfOTh COZOBE 3aCOJIEHHS.

Xin po6oru. B xoniuny xon0y Ha 100 MII IPHIMBAIOTH MINETKOIO 25—
50 M1 BOAHOT BUTSDKKH, JONAIOTh Bl Kparii (eHondraneiny i TUTPYHOTh
0,01 1 a60o 0,02 H pozunHOM cipuanoi kuciotu (H,SO,) 10 3HUKHEHHS PO-
skeBoro 3abapmienHsi. Konnentpamis H,SO, 3amexuth Bij IHTEHCHBHOCTI
3a0apBIIEHHST BOJHOI BUTSDKKHU: TIPH cI1aOKOMY 3a0apBIIeHH] BUTSKKHA OepyTh
MeHIy koHneHTpauito H,SO, npu cuisHOMy — Olnbly. Y BUNAAKY, KON
BUTSDKKa €11a00 3a0apBiieHa OpraHiuyHUMH PEYOBUHAMHM, TUTPYBaHHS MPOBO-
JIATh B IIPUCYTHOCTI «CBiKa» (KOJIOW 3 TAKOIO 3K KIJIbKICTIO BOJHOT BUTSIXKKH,
aie 6e3 penondraneiny). TUTPyIOTh TOTH, TOKHU KOJIP BUTSKKH B 000X KOJI-
0ax He Oy/ie OTHAKOBUM.

[Tpu TUTpyBaHHI peaxis MPOXOAUTH 3a PIBHAHHSIM:

2NaCO, + H,S0, = 2NaHCO, + NaSO,.

TakuM 9MHOM, COla BIATUTPOBYETHCS PIBHO HAIIOJIOBHHY, OCKIITBKH 00€3-
OapBiieHHs iHAMKATOpa BiOYBAETHCA NPH Nepexoi kapOboHaty B OikapOoHaT
(CO42- + H* = HCOy). Otxe, 3aranbHa KibKicTb CO52- (JIy’KHICTH 00yMOB-
JIeHa HOPMaJIbHUMHU KapOOHATaMM) TOPIBHIOE MOJBOEHIH KIIBKOCTI CipyaHol
KHCJIOTH, BUKOPHCTaHOI HA TUTPYBAHHSL.

Jly>xHiCTh Bif pO3UYMHHHIX KapOOHATIB MOXKe OyTH BUPa)KCHA Y MPOLICHTAX
ioHiB CO;> 10 abCONIOTHO CYyXOro IpyHTY Ta B Mr-ekB Ha 100 T aGcoutoT-
HO CyXOTo IpyHTY. PO3paxyHOK JTy>)KHOCTI y MiTieKBiBaJICHTaX BUKOHYIOTH 3a
dbopmymoro:

_2-a-H-100-K
B-C

(2 — xoediIieHT mepepaxyHKy OikapOOHATIB B KapOOHATH; a — KIIBKICTh PO3-
gnny H,SO,, fxa minuia Ha THUTpyBaHHS, MJI; H — HOpManpHICTH THTPOBAHOTO
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pozunny H,SO,; V' — 3araipHa KiUIBKICTh BOIH JUISl IPUTOTYBAHHS BOJHOT BUTSIK-
KU, MJT; B — 00’€M BOIHOI BUTSDKKH JJIs TUTPYBaHHs, MiI; C — HaBakka IPYHTY, T;
100 — xoediuient nepepaxynky Ha 100 r rpyHTy; K — Koe(illieHT rirpocKoriv-
HOCTI (U151 IepepaxyHKy Ha aOCOIIOTHO CyXHUH IPYHT).

s namoro Bunaaky (xkomu C =100 1, V=500 mi) popmyna moxe OyTu
MPOCTILIO:
_2-a-500- Kt

B

11006 Bupa3uTu KijbKicTh ioHa CO42- y mpoLeHTax, He0O0Xi1HO TOMHOXH-
TH KUTBKICTh MiJII€KBIBaJICHTIB Ha MiniekBiBaieHTHY Bary CO52-, sika mopiB-
uroe 0,03 (60:2:1000).

Peaxtusu: 0,02 1 a6o 0,05 v H,SO,; penondranein.

A

BusHa4eHHs 3arasibHOi 1yXHOCTI

Bennunna 3aranbHoi JIy>)KHOCTI 3aJIeXKHUThH BiJl BMICTY B IPYHTI TiJIpoKap-
OOHATIB JIy’)KHUX Ta JTy>KHO3EMEJIbHUX METaJIiB.

3aralibHy Jy>KHICTh BU3HAYAIOTh MiCJIsl BCTAHOBJIEHHS JIY>)KHOCTI BiJ] pO3-
YMHHUX KapOoHariB (B Tii jke Konbi Ta nmpooi).

Xin po6oru. [Ticns BinturpyBanus CO,2- — ioHa (BU3HAYECHHS JTYyKHOCTI
BiJl PO3YMHHUX KapOOHATiB) B KOJOY 3 BUTSIKKOIO JIOJAIOTh OJHY-IIBI Kparl-
7 METHIIOpaHXKy 1 300BTYIOTH. [IpW BiJICYTHOCTI PO3YMHHUX HOPMaJbHUX
KapOOHATIB 1HJMKATOP METHIIOPAHIK JIOJA0Th 0Opasy micis (heHondraneiny.
Y NpHUCYTHOCTI METHIIOPAH)XY BUTSKKA 3a0apBITIOETHCS B KOBTHH KOJIIp.

Tutpysanns Buxonyiots 0,01 v a6o 0,02 H (7151 3aCONEHHUX TPYHTIB) pO3-
YHHOM CipYaHOi KUCIIOTH JI0 IIepeX0/Ty 3a0apBICHHS IHIUKATOPa B OpPAaHIKEBE.
[Ipu TUTpYBaHHI peakilisi MPOXOAUTH 3a PIBHIHHSM:

ONaHCO; + H,SO, = Na,SO, + 2H,0 + 2CO,;
Ca(HCOs), + H,S0, = CaSO, + 2H,0 + 2CO,,

TOOTO 10 TOBHOTO PyHHYBaHHS TipoKapOOHATIB:
HCOy + H = H,0 + CO,.

Jns OinbIn TOYHOTO BHM3HAYCHHS KIiHIS THTPYBAaHHS Tpeda TUTpyBaTH
B TIPHCYTHOCTI «CBiKa» (KOJOM 3 TaKOIO X KUTBKICTIO BOAHOI BHUTSDKKH Ta
METHIIOPAHKY ).

3aranbHy JTyXKHICTh OOYHCITIOIOTH 3a cymoro murmitpie H,SO,, Ha THT-
pyBannss CO,> ta HCO; ioniB. Bona Bupaxaerscsi B Mr-ekB HCO;- Ha
100 T abcomoTHO cyxoro IpyHTy Ta y npouentax HCO; 10 aGcontoTHO cy-

XOTO IPYHTY.
PospaxyHok nyxHocTi B Mr-ekB HCO; mpoBoasTh 3a popMyIoro:
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_(aj+ay)-V-H-100-Kr
B-C

A

(a,— xinbkicts po3unny H,SO,, Bukopucranoro ua turpyBanus CO,2-, Mit; a, —
KinpkicTh po3unnay H,SO,, Bukopucranoro Ha turpyBanus HCO-, mir; H — HOp-
MaJbHICTh THTpOBaHOTO po3unnHy H,SO,; V' — 3aranpHa KiTbKICTh BOJTH JUIS TIPH-
TOTYBaHHS BOTHOI BUTSDKKH, MIT; B — 00’€M BOTHOI BUTSDKKH JUTS THTPYBAHHS, MII;
C — HaBakKa TPYHTY JUIS NPUTOTYBaHHS BOJHOI BUTSDKKH, T; 100 — KoedirieHT
nepepaxyHky Ha 100 r rpyHTY; K, — KOC(ILi€HT TirpOCKOMIYHOCTI (U1 mepe-
paxyHKy Ha aOCOJIOTHO CYXHi IPYHT).

SIKII0 pO3paxyHOK 3arayibHOI JIY’)KHOCTI BHKOHYIOTH Yy IIPOIIEHTaX, TO
oJlep>KaHy KUTBKICTh MUIUTITPIB MHOXATh Ha MisiekBiBasieHTHY Bary HCO;,
sika opiaioe 0,061 (61:1000).

Peaxrusu: 0,01 1 a6o 0,02 1 H,SO,; meTmiiopanx.

BusHaueHHsi Bmicty Cl--ioHa

B ocHoBy MeToza nokinaaeHo 3B’ s3yBanHA Cl -ioHa i0HOM cpibna Ag* Ta
yrBopenHs ocany AgCl B mpucytnocti K,CrO, ns Bu3HaYeHHs KiHLISA TUT-
PYBaHHIL.

Xix po6oru. Y konly npunuBaroTh 25 a0o 50 Mi1 (B 3aJI€KHOCTI BiJT BMic-
Ty Cl--ioHa) BOHOT BUTSKKH, TOAAIOTH JIBI KPAIUTi IHANKATOPA MCTUIIOPAHXKY
1 HeiTpanizytoTh 0,02 H CipuaHOI KUCIIOTOO JIO MIepexoay 3a0apBiIeHHS PO3-
YHHY 3 JKOBTOTO Yy ciraboposkeBe (11e moTpiOHO I pyHHyBaHHS KapOOHaTIB,
00 yacTHHA 10HIB Cpilbia, CIONTYyYalounch 3 KapOoHaTamu, yTBoproe Ag,CO;,
BHACJIJIOK YOTO BHKPHBJLIFOTHCS JaHI aHAII3y BOJHOI BUTSDKKH).

Honatots 1 Mt 10% po3unny xpomoBokucioro kaiito (K,CrO,) 1, 300BTy-
toun, BiaTuTpoBytoTh 0,02 H pozunHoM AgNO, (300BTYyBaTH Tpeba eHepriii-
HO, 60 Cl -i0H afcopOyeThCcs 0cagom).

Ionu CrO,>, sKi yTpUMYIOTbCS B PO3UMHi, 3a0apBIIOIOTh HOTO B KOBTHH
koxip. Tinbku micns 3B’ si3yBaHHA BCiX Cl--10HIB i0HamMu cpibiia yTBOPIOETHCS
ocaJl XxpoMoBoKHcIoro cpiona (Ag,CrO,) 3a piBHAHHSM:

K,CrO, +2A4gNO, = Ag,CrO, + 2KNO;

1 pO34MH 320apBIIOETHCSA B YePBOHO-OypHii Komip. Lle cBiqunTh Mpo KiHeIpb
TUTPYBaHHSL.

Jyxe manmuii a0o HAATO BEJWKUAN BMICT XJIOPHJIIB y BOJHIM BUTSIKII HE
JI03BOJISIE TOYHO BU3HAYHTH KiHEIb TUTPYBAaHHS. TOMYy B IEPIIOMY BHITAIKY
B3STY JUISL aHANi3y TpoOy BOTHOI BUTSDKKH YIApIOIOTH J0 MEHIIIOTO 00’ €My,
a y JpyroMy BHUIAJKy 3aCTOCOBYIOTH OLTBII KOHIICHTPOBAHHH PO3UUH
AgNO,;.
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Kinpkicte Cl--i0HIB BUpaxarTh y Mr-ekB Ha 100 T aGCONIOTHO CyXOTO
IPYHTY, piaiie y nporeHTax. Po3paxyHoK MpoBOAsiTh 3a HOpMYIIOr0:
_a-V-H-100-Kp

B-C

A

(@ — xinbkictb po3unHy AgNO;, BUKOPUCTAHOTO HA TUTPYBAHHS BOJHOT BUTSIXK-
ku, mii; H — HopMmaineHicTh TuTpoBaHoro po3unny AgNO;; V' — 06’em BoaHol
BUTSDKKH, MJI; B — 00’€M BOITHOI BUTSKKH B35TOT 711 aHamizy, Mir; C — HaBa)XKa
IPYHTY JUIsl IPUTOTYBAHHS BOJHOT BUTSOKKH, T; 100 — KoediriieHT nepepaxyHky Ha
100 r rpyHTy; K| — K0oe]iieHT TrirpoCKOMiYHOCTI (IS IepepaxyHKy Ha aOCOIIOT-
HO CyXUH TPYHT).

11106 mokazaru BMicT Cl--ioHIB y mpoIeHTax, HeoOXiTHO OJepsKaHy Killb-
KIiCTh Minmirpam-ekBiBaneHTiB Cl--i0HIB TTOMHOXHTH Ha MIJTiCKBIBaJCHTHY
Bary, Tooto Ha 0,035.

PeakTusu: 0,02 1 H,SO,; 10% K,CrO,; 0,02 1 AgNO,; MeTuiopaHx.

Bu3sHayveHHsi BmicTy SO 2--ioHa (BaroBui MeTos)

Mertoj 6a3yeTbest Ha 3B’ s13yBaHHi SO,2-i0Ha 10HOM Ba2* i yrBopeHHI He
po3unHHOTO y KucioTax ocaxy BaSO,. 3a Macoro ocany BH3HAYarOTh BMICT
iona SO,2- B pO34HHI.

Xin po6oru. BinOuparoTe minerkoro B XiMi4HUHN cTakaH 5, 25 abo 50 mu
BUTSDKKU (B 3asieXHOCTI Bij BMicTy SO,2-ioHa). JlonaroTh iHAMKATOp Me-
tuipot 1 migkucmoTs 10% HCI 1o mosBu sickpaBo-pokeBOro 3adapBiieH-
Hs. [linkucneHHs HeoOXigHe AJs TOro, m00 3amoOirTH YTBOPEHHIO OCajiB
iHImMX cojeii, kpiMm BaSO,. Ajne mpu 1poMy CIif IaM’aTaTH, 0 y CHIIBHO
kuciomy po3unHi BaSO, wactkoBo pozumHsieTbesi. HarpiBatoTh mpoOy 1o
KUIIHHS 1, TOMIIIYOYH, MMOCTYIOBO MO KparuisiX MPWIMBAKOTh 5—10 M
kun’staoro 10% pozunmy xmopuctoro 6apiro (BaCl,). Ocan yTBoproeTses 3a
PIBHSHHSM:

Na,SO, + BaCl, — BaSO, + 2NaCl.

CrakaH 3 0caJioM HaKpUBAIOTh OKPUBHHUM CKJIOM 1 3HOBY KHUIT SITSAITh BOJI-
HY BUTSDKKY MPOTATOM 2—3 XB. (IIPH HAsIBHOCTI 3HAYHOTO ocajy) abo 5—
10 xBuimH (Ipu c1aOKOMY HOMYTHIHHI PO3YHHY), 3aJIMIIAIOTH CTAKAaH Ha
HarpiTii 0aHi Ha ABI-TpH roguHu. ITicist BIACTOIOBAHHS IEPEBIPSAIOTH MOB-
HOTY OCaKCHHsI, 00epe)KHO MPIIINBAIOYHN MO CTIHII CTaKaHa JIEKiTbKa Kpa-
nesib BaCl,. SIkmo mpo3opuit po3uuH MOKaJaMyTHIE MTPH MOMaAaHHI 0ca-
HUKa — OCAJKCHHS TPOUIIIO HE TOBHICTIO. B TakoMy BHIAJIKy B PO3YHH
JIOJIAIOTH 1ie HeBeNHKY KinbKicTh BaCl,, HarpiBaroTh 10 KUTIHHS 1 3aJIHIIa-
I0Th Ha BOJSIHIN OaHi Ha YOTUPH-IIICTH TO/IMH.
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Ocan BiZIQ1IbTPOBYIOTh KPi3b MIUIEHUH QiabTp (CHHS CTpIYKa J1aMeTPpOM
7—=8 cm), 3a3nmanerip JBiUi-TpUYl 3amapeHuil KU YO0 JTUCTHIIHOBAHOIO
BOJIOIO (TSl 3SMEHIIIEHHSI TT0D).

®DinbTpyBaHHS NPOBOSTH METOJIOM JIEKaHTaIlil, TOOTO 00epekHO, HE
3MY4YyIOUYH 0Cajl, 3TMBAIOTh HA QUIBTP BiACTOSHY piguHy. Ocaa NpOMUBAIOTH
CIIOYATKy B CTaKaHi, a MOTIM Ha (UIBTPI KHIT YOI AUCTHILOBAHOIO BOJIOIO,
IiJIKACIICHOIO COJISTHOIO KHMCIIOTORO, /IO 3HUKHEHHSI B IPOMUBHIN BOJII peaKilii
Ha BaCl, (mpo6a 10% po3zunnom K,CrO,).

Bucymenuit gpinsrp 3 ocamoM nepeHocsaTh y hapdopoBuii THreNns, Mpo-
JKapeHMid 1 3BaKCHUI Ha aHANITHYHUX Tepe3ax. Tureib 3 GuUILTPOM BMIMLy-
10T ¥ My(eiIb, TOCTYIIOBO JTOBOIATE TeMIeparypy 1o 650—7500C. ®imsrp
TIEPETBOPIOETHLCS Ha MO, a 0ca]l MPOXKAPIOETHCs. CITil CTEKUTH, 1100 TeM-
nepatypa B MyQenbHii redi He nepeBuiryBaia 750—-8000C st 3ano0iraHHs
poskiany ocany BaSO, na BaO ta SO,.

[IpoxaproBaHHsT TPOBOAATH Ha TPOTs3i 30 xBUIMH 1 MOBTOpHO 20 XBU-
nuH. Jlani THrenab 3 0CaoM IEPEHOCATh B EKCUKATOP, OXOJIOMKYIOTh 1 3Ba-
JKYIOTh Ha aHaTHYHMUX Tepe3ax. Kinpkicts SO, BUpakalOThb B MI-€KB Ha
100 r abcoIoTHO CYyXOT0 TPYHTY 1 pO3paxoBYIOTh 3a (hopMyor:

L a-0411:1000-V-Kr--100
B 4803-B-C

(a — maca ocagy BaSO,, 1; 0,411 — xoedimienT nepepaxynky BaSO, na SO,2-
(cmiBBimHOMIeHHS SO,2—: BaSO,); 1000 — mepepaxyHOK rpamis y Mimirpamu; V —
00’eM BOIHOT BUTSHKKH, M, 48,03 — ekBiBasienTHa Maca SO, -ioHa; B — 00’eM
BOJIHOI BUTSKKH, B3ATOT JUIs aHaui3y, Mil; C — HaBa)KKa MOBITPSHO CyXOTo IPYH-
Ty JJIsl IPUTOTYBAaHHS BOAHOI BUTSIKKH, T; 100 — mepepaxyHok Ha 100 r rpyHTy;
K — xoeilieHT rirpocKonivyHoCT).

Jlnst mepepaxynky Bmicty SO, B mporieHTH HeoOxinHo mr-ekB SO,2- o-
MHOKUTH Ha 0,048.

PeaktuBu: 10% HCIL; 10% BaCl,; 10% K,CrO,; meTuipor.

KomrnekcoMeTpudHnM MeToa BU3HAYEHHS
iOHa KasbLito

B ocHOBI MeTOly — 3/1aTHICTh COJI1 €TUIICH-/1IaMiHTETPAOITOBOT KUCIIOTH
C,,H,,04H,Na, 2H,0 (tpuniony b) yTBoproBaTH 3 i0HAMH KaJIbIIiO CJIA00IH-
comioBaH1 KOMIUIEKCHI CIIOYKH. JIJIsl THTpYBaHHSI 3aCTOCOBYIOTh 1HHKATOD
MypeKcHI, 3 skuM Ca2*-i0H yTBOPIOE 3a0apBICHUN B POXKEBHUIT KOJIp pO3UHH-
HUI KoMIIeKke. Y pe3ynbrati B3aemosii Ca2 -ioHa 3 TpuIoHOM b koMIuieKkcHa
crionmyka Ca2*-MypeKcu1 pyHHY€EThCS 1 pO3YHH HaOyBa€ IHTEHCUBHO (iojeTo-
BOTO 3a0apBIIeHHs (KOJip MYPEKCHILY ).
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Xix po6oru. Binbuparots minerkoro 25—50 M1 BOIHOT BUTSDKKH (3TiIHO
3 MOKa3HUKAMH TIOTIEPEAHBOT SIKICHOT TIPOOH ), BMIIIYFOTH ii B KOHIYHY KOJIOY
MictkicTio 250—300 mut i po3BozsTh 10 100 MIT IMCTHUIIEOBAHOIO BOJIOIO, SIKA
He yrpumye Ca2+ ta Cu2*. i yCyHEHHS BIUIUBY 3aBaKalOUUX THUTPYBAHHIO
10HIB 3aji3a, Maprasito, amomiito, mMigi, CO,2, HCO3 , opraHquHx peuo-
BUH IPYHTY O PO3YMHY JOIAIOTh 61J‘I$I 0,1 r KpUCTaIIYHOTO TiAPOKCUIaMi-
Hy (a0 nexinbka Kpamenb 1% po34rHy CONITHOKHCIIOTO TiIPOKCHIIaMiHy) Ta
0,1 r kpucTaniqHOro AieTHIAITIOKapOoMary Harpiro. [lani mpuinBaroTh 2 M1
10% abo 2 H po3uuny igkoro Harpito (NaOH). [TpucytHicte NaOH HeoO-
XiJTHa JJIS1 CTBOPEHHS JIy>KHOI peakiii, OCKUIbKH PYHHYBAHHS KOMITJICKCHOT
cnonyku Ca-MypeKcHTy TiJI BIULIMBOM TpWioHY b nipoxonuts nipu pH po3uu-
HY, sKa )IOpiBHIO€ a6o nepesuinye 12. Ha KiHUMKY JIOTIATKH JIOJAFOTh CYyXHH
MYPEKCH]I, 3MIlIIaHu# 3 XJIOPHCTHM HanleM (NaCl), muis 3a0apBleHHS po3-
YUHY B HCKpaBO-pO)KeBI/II/I KoJip i moBibHO TUTPYHOTH 0,02 a6o 0,05 H (1pu
Oinpomy Bmicti Ca2t Ta Mg2+) pozunHoMm TpuiioHy b. Ilepexin poxeBoro
3a0apBIICHHS B IHTEHCUBHO ()i0JIETOBE BKa3y€ Ha KiHEIb TUTPYyBaHH:. TUTpy-
BaHHs TpeOa MPOBOIUTH 31 «CBIIKOMY» (TAKOIO K KUIBKICTIO BOJHOI BUTSDKKH
3 T1IPOKCUIAMIHOM, CyIb(i0M HATPito, iTKUM HATPOM Ta MYPEKCUIIOM).

Kinpkicts Ca2*-ioHa BUpakaloTh y MijliekBiBasieHTax Ha 100 r abcomoTHO
CYXOrO IPYHTY Ta y MPOLEHTaX.

Po3paxyHok mpoBoAsTh 3a GOPMYIIOKO:
a-H-V-100- K

B-C
(A — xinpkicTb Ca2*-ioHa, Mr-exs/100 r rpyHTY; @ — KUIbKICTh TUTPOBAHOTO PO3-
YUHY TpHIOHY b, BUKOpHCTaHOTO HAa TUTPYBaHHA, MJT; H — HOpManbHICTh po3un-
Hy Tpunony b; B — KiIbKiCTh BOIHOI BUTSDKKH, B3STOI JUIS aHAII3Y, MII; V — 3a-
rajibHa KUTBKICTh BOJM UTS MPUTOTYBAHHS BOJHOT BUTSKKH, Mi; C — HaBaKKa
TPYHTY IS IPUTOTYBAaHHS BOJHOI BUTSDKKH, T; 100 — KoedimieHT mepepaxyHKy Ha
100 r rpyHTY; K| — KO€(]iIlieHT TrpOCKOIIYHOCTI).

11106 mepepaxyBaTn MiTieKBIBAJICHTH y TPOIEHTH, HEOOXiTHO OfepKa-
HUH pe3ynbTaT IOMHOKUTH Ha MiTiekBiBaneHT Ca2t, TooTo Ha 0,02 T (Tpamo-
Be 3HaueHHS Mr-ckB Ca2+).

PeaxkTuBu: 1% riapoKCHIaMiH CONSTHOKHCIHI; JICTHIIITIOKapOOMar-Na Kpuc-
tamiyamnii; 10% NaOH; mypekcun (3mimmanuii 3 NaCl); 0,02 1 Ta 0,05 H TprioH b.

A=

KomrnekcoMeTpudHni MeTo BU3Ha4YeHHS ioHa MarHito

B ocHoBy merona moknazeHo Bu3HaueHHs cymu Ca?t + Mg2 nuisixom
KOMIUIEKCOMETPUYHOTO TUTpyBaHHs. [1o pisHuii mMix Bmictom Ca2t + Mg2+
ta BMicToM Ca?', sIKMi TeX OyJI0 BH3HAYECHO KOMIUICKCOMETPHYHHM METO-
JIOM, BICHOBYIOTH IIPO BMicT Mg2*-ioHa.
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Komniexcomerpuunuii meton Bu3HaueHHs cymu Ca2+ + Mg2+ 0asyeThbes
Ha BIIACTUBOCTI TPWJIOHY b yTBOpIoBaTH 3 i0HaMH KaJbIIiI0 Ta MarHilo cia-
0oaHcoIIiiioBaHI KOMIUIEKCHI CITONYKH 1 THM CaMHUM BUTSTyBartu ioHu Ca?t
Ta Mg2* 3 po3unHy. s BU3HAYEHHS BXUBAIOTh 1HIUKATOP XPOMOIEH YOp-
HUH, siKuil yTBOproe 3 ioHamu Ca2* Ta M g2+ 3a0apBiieHUI Y BUHHO-YEPBOHUIA
KoJIip MitHMiA KoMIuieke. [1ix BrumBoM poszunHy Tpuinona b kommiexe Ca2+,
Mg?2+* — XpOMOTeH YOpHUN pyHHY€EThCS 1 3a0apBIEHHS PO3YHHY CTA€ CHHBO-
OJIAKUTHUM.

Xix po6oru. Binbuparors minerkoro 25—50 M1 BOIHOI BUTSKKH 1, TIO-
MICTHBIIM 11 B KOHIYHY K0JI0y MicTKicTio 250—300 My, po3Boasats g0 100 M
JIMCTUIILOBAHOIO BOZOIO, sika He yTpumye Cazt, Mg2+, Cu?t. Jlns ycyHeHHs
BIUIMBY 3aB2)KAFOUMX THTPYBAHHIO 10HIB 3aJi3a, MapraHi(io ado alltoMiHifo,
Migi, CO5>, OpraHiuHUX PEYOBHH IPYHTY IO PO3UUHY JojaarTh Oumst 0,1 T
riipokcwiiaminy (200 JeKijgbpka Kparenb Horo BogHoOro poszdywmny) Ta 0,1 T
KpUCTANIYHOTO JieTHiiTiokapoomary Harpito. [IpunuBarote 5 M amiad-
Horo Oydepa (cymim NH,Cl ta NH,OH) nanst cTBOpeHHS ITy>KHOI peakiii
(pH = 10), npu skiii crae MOXIMBUM pyHHYBaHHS Komiuiekcy Ca2r,
Mg?* — XpoMoreH mij aie€ro Tpuiiony b npu turpyBanHi. ani npuinBaioTh
7—10 kparenb XpoMOreHa YOPHOTO 1 Miciis 3a0apBlIeHHS PO3YHHY Y BUHHO-
YEepBOHUH KOJIip MOBLIBHO TUTPYIOTH 0,05 H po3urHOM TpuiioHy b 10 3MmiHM
3a0apBIieHHS Yepe3 Oy3KOBE HAa CUHbO-OJIAKUTHE.

TuTpyBaHHS HEOOXITHO MPOBOTUTH 31 «CBIAKOM» (TaKOIO K KUTIBKICTIO
BOJTHOT BUTSDKKHM 3 TiAPOKCHIIAMIHOM, CYJIb(iJIOM HATpito, amiadHuM Oyde-
POM Ta XpOMOTCHOM YOPHUM, ajie IEPETHTPOBAHOIO).

KinbkicTh Mg2t-10Ha BUpakaroTh y MiJiekBiBasieHTax Ha 100 r aGcoutoT-
HO CYXOIO IPYHTY Ta y IPOLEHTaxX.

Po3paxyHOK poBOJSATH 3a (OPMYJIOIO:

(a,—ay)-H-V-100-K
B-C

A=

(A — xinbkictb Mg2+-ioHa, Mr-ek/100 r rpyHTy; @, — KIJIBKICTh THTPOBAHO-
ro po3uuHy TpwiIoHy b, BUKOpHCTaHOTO Ha TUTpyBaHHs cymu Ca2+ Mg2+-ioHiB
(B maHOMyY BH3HAUY€HHi), MJ; d, — KUIbKICTh TUTPOBAHOTO PO3YHHY TPHIOHY b,
BUKOPHCTAaHOTO Ha TuTpyBaHHSA Ca2t-ioHa (y MOmepeTHbOMY BH3HAYCHHI), MI;
H — HOpMabHICTD PO3UHHY TPUIOHY b; B — KiNbKiCTh BOTHOT BUTSKKH, B3ATOT
JUISL aHAJTi3Y, MIT; J — 3aranbHa KiJbKiCTh BOAW JUIA IIPUTOTYBAHHS BOTHOT BUTSIK-
ki, MiI; C — HaBaXKKa IPYHTY Ul IPUrOTYBAaHHS BOAHOI BUTXKKY, I'; 100 — Ko-
edimient nmepepaxyHky Ha 100 T TpYHTY; K — xoedimieHT TirpoCKOmiYHOCTI).

Jlis mepepaxyHKy MUTIEKBIBAJICHTIB y MPOIEHTH MOTPiOHO OI[ep)KaHI/II/I
pe3ysbTaT MOMHOXHUTH Ha MiTiekBiBalieHT Mg2* (rpaMoBe 3Ha4eHHS MiJi-
rpam-ekBiBaneHTa Mg2?+), To6T0 Ha 0,012.
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PeaktuBu: 1% TigpoKCHIaMiH CONTHOKHMCIHIMA; AieTuiaiTiokapoomar-Na
KpUCTaJIiYHUi; amiaunnii Oydep; xpomoren yopuuid (3mimanuii 3 NaCl); 0,05
TpuioH b.

BusHa4yeHHs1 BMICTy HaTpito Ta Kasiito

Haiibinpm momupenuM € meto BuzHadeHHs Nat ta K+ 3 BUKOpuCTaH-
HSIM MonyMeHeBoro (oromeTpa. BiH IpyHTYy€eThCs Ha 30y/)KyBaHHI CIIEKTpa
npoOu areTUIICHO-TIOBITPSIHUM MoyM’siM. lJist ofiepKaHHs CIeKTpa JOCHi-
JOKYBaHUH po34rH (IIpoOy BOAHOT BUTSIKKH) BBOJATH B MOIYM’si. 3 YTBOPIO-
BAHOTO CIEKTPA 33 TOMOMOT'0IO CBITIIO(DIBTPIB BUIUISIOTH BUITPOMiHIOBAHHS
HATPIIO Ta KaJIii0 1 BUMIPIOIOTH iX IHTEHCUBHICTb, SIKaA 3aJICXKHUTh Bl KUILKOCTI
CIIEMEHTIB y TP00i, BUKOPUCTOBYIOUH (DOTOCIEMEHTH Ta IaJIbBAaHOMETD.

3a BIJIOMHMH KOHIICHTpPAI[ISIMU €JIEMEHTIB Ta BIAMIOBIAHUM 1M 3HAYCHHSIM
IHTEHCUBHOCTI BUIIPOMIHIOBAaHHSI Oy/yIOTh TpagyloBanuii rpadik (OKpemo
JUTSL HATPIIO Ta KaJlif0), 3a JIOTIOMOTOIO SIKOTO HAa ITiJICTaBl OJIEP>KaHUX JTaHUX
PO 1HTEHCHBHICTh BUIPOMIHIOBAaHHs €JIEeMEHTa B MpoOi BU3HAYAIOTh HOTO
KOHIICHTpAIIIfO0.

lMpurotyBaHHS LLKaIn 3pa3koBUX PO3YUHIB
A/151 KanibpyBaHHS1 MoJlyMeHeBoro (poToMeTpa

B mipHi ko101 MicTKiCTIO 250 MIT TPUITMBAOTH 3 OFOPETKH HACTYITHI KiJTb-
KOCTI 3pa3KOBOTO PO3UUHY:

Ne kos1om 1 (2(3(4|5|6|7| 8|9 |10

006’eM BUXIJTHOTO 3pa3KOBOTO
PO3YHHY, MIT

0
Bwicr Harpito, mr-exB/100rrpynary| O | 1 [ 3| 5|7 |10|15| 20 | 25| 30
0 10,5(1,5(2,5|3,5/5,0|7,5|10,0{12,5|15,0

1135710152025 30

Bwicr kaiito, mr-eks/100 r rpyHTy

006’eM PO3YHHIB Y KOJIOaX TOBOASATH JI0 PUCKU BOAOIO 1 J0OpE mepeMinry-
I0Th. 32 JOTIOMOTOIO IIKAIN 3Pa3KOBUX PO3UMHIB KaTiOPYIOTh MOITyMEHEBHI
(hoTtomeTp. 3HAIOYM BMICT HATPIIO, KAJIIIO 1 MOKA3HUKH [IKAJIM TajJbBaHOMET-
pa, OyayIoTh KaniopyBaabHi rpadikm.

Ta0auus BUXiTHUX JaHUX

Iloxa3unku Bwmicr 3a rpagikxom,

Karionu
rajbBaHOMeTpa mr-exs/1000 M1 po3unHy

K+
Na+
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BonHy BUTSOKHY (DOTOMETPYIOTH aHAJIOTIYHO. [10TiM OOYHCITIOOTE BMICT
HaTpito Ta Kajiiro y Mr-ekB Ha 100 T IpyHTY 3a JOMOMOTOI0 KaJliOpyBaaIbHOTO
rpadika.

®Dopmyna st po3paxynky K+ ra Nat-ioHiB:

a-V-100- Ky -Po3s.
1000-C

K*,Na™(mz—exs /100 2 2pynmy) =

ne a — BMicT K+ abo Na* 3a rpadixom, mr-exs/1000 mir; V' — 3aranpHuii 00’emMm
BOAHOT BUTSDKKH, MIT; 100 — koedinient nepepaxynky Ha 100 r rpynry; K. — Ko-
edimient rirpockoniuHocti; Po3B.— po3senenns; 1000 — xoedinieHT mepepaxyH-
Ky; C — HaBaXKKa IPYHTY UIS IPUTOTYBAHHS BOAHOI BUTSDKKH, T.

lNepeBipka TOYHOCTI aHani3y BOAHOI BUTSXXKU

TouHicTh aHai3y BOAHOT BUTSKKH MOYKHA TEPEBIPUTH JIBOMA HUISXaMH:
1) criiBCTaBIeHHSAM CyMU 10HIB (KaTiOHIB Ta aHIOHIB), BUPAXKEHOI y TPOIICH-
TaxX, 3 BEJIMYMHOK MIHEPAJIBHOTO 3aJIMIIKY); 2) CHIBCTABJICHHSAM KaTiOH-
HOI Ta aHIOHHO{ YacTHH (TOOTO CyMH KaTiOHIB 1 CyMH aHIOHIB), BUPQ)KCHHUX
y MiiekBiBasieHTax. CyMa KaTioHIB 1 aHIOHIB (y MPOIIEHTaX ) MOBHHHA JIOPiB-
HIOBATH MIHEPaILHOMY 3aJTHIIKY (TEX Y IPOICHTAX).

[Ca2t+Mg>*+Na*+K+1% + [1/2HCO;+CI-+S50,2-1% = MiHepaIbHHUIA 3aJIHIIOK.

HCO;- nipu mizicyMoBYyBaHHI MPOLIEHTIB aHIOHIB OEPETHCS B MTOJIOBUHHIN
KIUJTBKOCTI, 00 IpH BUITAPIOBaHHI JJIS OJCPIKAHHS CyXOTO 3AJIUIIKY MOJIOBHHA
CO, 6ikapOOHAaTIB 3BITPIOETHCSI:

Ca(HCO,), — CaCO,+ CO, + H,O.

3BHUYAIHO, BETMYMHA CYXOT0 3AIMIIKY OibIIe cyMu ioHiB. Lle Moxe OyTn
OB’ s13aHO 3 HASBHICTIO KPUCTAIII3AIIHOT BOJIM B COJISIX CYXOTO 3aJTUIIKY Ta
BOJIOPO3YMHHUX OPTaHIYHUX PEUOBHH.

AHaIti3 BOJIHOT BUTSDKKH BBAXKAETHCSI TOYHUM 32 YMOBH, III0 PO3XOKECHHS
MK BEJIMYMHOKO CYXOTO 3aJIMIIKY 1 CYMOKO KaTiOHIB Ta aHIOHIB HE MEpeBH-
utye 5%.

CrmiBcTaBlieHHSI CyMH KaTiOHIB 3 CyMOIO aHIOHIB TPOBOJUTHCS TIPU BU-
pakeHHI ix B MmimiekBiBaneHTax. Cyma MillieKBIBaJICHTIB KaTiOHIB 1 cyma
MIJTIeKBIBaJICHTIB aHIOHIB MOBUHHI OyTH PiBHI MiXK CO0O00:

[Ca?+ + Mg> + Na+ + K*] me-exs. = [HCO5~ + CI- + SO,2>] me-exa.

['paHnyHO TOIMyCTHME PO3XO/KEHHSI MK KATIOHHOIO Ta aHIOHHOIO YacTH-
HaMH, BUPQKCHUMH y MUTiCKBIBaJICHTaX, HE TIOBUHHO NEPEBHUITYBaTH 7%.
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[ToMuiky aHaIi3y BOJHOT BUTSDKKH, KOJIM BU3HAYCHI HAUTOJIOBHIIIT KaTio-
Hu (Cazr, Mg?+, Na*, K¥) Ta anionn (HCO,, CI, SO,2), MOoxxHa 3HalTH 32
hopmyroro:
YK-YA

A=100-=—FF—,
SK+YA

JIe A — BITHOCHA TIOMIUTKA aHaji3y; » K — cyMma KaTioHIB, Mr-ekB; » A — cyma
aHIOHIB, MI'-€KB.

OCHOBHOO MMPUYUHOIO PO3XO/KEHb MIJK KaTIOHHOIO Ta aHIOHHOO YaCTH-
HAMHM € TIOMHJIKY MPH BU3HAYCHHI KOKHOTO 3 10HIB (BiJIHOCHA IMOMMUJIKA BU-
3HAYCHHsI KO)KHOTO 10Ha J0PiBHIOE 1%, BITHOCHA TIOMIJIKA BU3HAUCHHS CYMH
HaironoBHimwmx ioHiB (Ca2t, Mg2+, Na+, K+, HCO,-, Cl-, SO,2) — 7%. Po3-
XO/DKEHHSI MOKe OyTH OOyMOBIIEHE TaKOXK MPHUCYTHICTIO Y BOJHIA BHTSIKII
TaKMX 10HIB, sIKi 3BUYAIHO HEe BU3Ha4YaroThes aHamizoM (Fe3t, Fe2t, A3+, Mn2*,
HSiO; , NO; , HPO>- Ta in.).

Pesynpraru anamizy BOAHOT BUTSDKKH 3alTUCYIOTh y Ta0i. 68.

68. IlincymkoBa Taduuus pe3y/abTaTiB aHAJI3Y BOAHOI BUTSKKHI

. Amnionun Karionn
. | Mine- 3arajabHa
Ne rpyn- | Cyxuii . -
paIbHUi | | | = o= N = | cyma ioHiB,
TOBOTO | 3aMH° 4 imok 5" Sl 5" 2| ls | Z.| orpumannx
3paska |UoK, % K OO > z P L.
P ’ % Oz T 9| = O | npu anamisi

B % Bix Macu cyXoro rpyHTy

B mr-exB Ha 100 r cyxoro rpyHTy

BcTtaHoBJs1eHHSI CTyrieHs Ta SIKOCTi 3aCOJIeHHSI IPYHTIB

st Toro, mo0 Ha0YHO MOKa3aTH BMICT 1 Mepepo3Noi comeil mo npodi-
JI0 TPYHTY, OyAyroTh Tpadiku coaboBUX mpodinis. [ubuny Binxdopy 3pas-
KiB (CM) BiJIKIIQIalOTh 1O BEPTUKAIBHIA OCi, a BMICT KaTiOHIB Ta aHIOHIB
(Mr-eKB) — 110 TOPU3OHTAJIBHIN, BIIMOBIIHO CIIpaBa Ta 3J1iBa BiJl BEPTHKAIb-
HOT OCl.

ITo nux Moka3HUKax BUCHOBYIOTH IIPO CTYIIHB Ta SIKICTh 3aCOJICHHS IPYH-
TiB. CTyIIiHb 3aCOJICHHSI TPYHTY a00 TOPHM30HTY BWU3HAYaIOTh, SIK MPaBUIIO,
3a BeNMUMHOIO cyxoro 3amumiky (%): 0,25—0,30 — wneszaconeni; 0,30—
0,50 — cnabozaconeni; 0,5—1,0 — cepennupozaconeni; 1,0—2,0 — cuib-
Ho3acoJeHi; 2,0—4,0 — conoH4aku. AJle Take BUSHAYCHHS IPUHIIMIIOBO HE
30BCiM TOUYHE, OCKIJIBKH CYXHH 3aJIMIIOK € CyMOIO BOAOPO3YMHHHUX PEUOBUH
(opraniuHUX Ta MiHEpaJbHHX), KyId BXOIATh HE TUIBKM MIHEpalbHI COJI.
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Bidpnr ToUHNM € BU3HAYEHHSI CTYTICHS 3aCOJICHHS 32 CyMOIO COJIeH, SIKi yTpH-
MYIOTBCSI B IPYHTI (Tadi. 69).

SIKicTh 3aCOJICHOCTI TPYHTIB BU3HAYAIOTh 33 CKJIAJIOM 1 CITIBBITHOIICHHSIM
aHIOHIB 1 KaTioHIB. PO3pi3HAIOTH Taki TUIIH 3aCOJCHHS IPyHTIB (Tabum. 70) (3a
CKJIaJIOM aHiOHIB): COOBE — CEpEIl COJNCH Pi3KO MEepeBaXkae Coma; XJIOPH
HEe — PI3K0 NepeBakaloTh XJIOpUIH (MIpakTu4HO B ocHOBHOMY NaCl); cyinb-
(arHe — PI3KO MepeBaXKaroTh CyNb(haTh; XJIOPUIHO-CYIb(paTHe — IepeBa-
JKAIOTh XJIOPUIM Ta Cynb(aru, aje cyabdariB Oiiblie, HXK XJIOPUAIB; CYIb-
(baTHO-XTIOpHUIIHE — TEPEeBAKAIOTh CYAb(paTH Ta XJIOPHIHU, alle XJIOPHIIB
OinbIrie, HiX CyIb(ariB.

VY BOAHIN BUTSXKII MOXYTHh OyTH NMPHUCYTHI HACTYIIHI COJIi: JIETKOPO3-
guHHi — NaCl, Na,SO,, Na,CO,, NaHCO,, MgCl,, CaCl,, MgSO,, cnab-
kopozunaHi — CaSO,, MgCO,, Ca(HCO,),, BaxxkopozunaHi — CaCO;. Jlo
TOKCHYHHX BiTHOCSATBCS BCi JISTKOPO3YHMHHI COJi, a 3 CITa0KOPO3YNHHUAX —
MgCO,; 10 HETOKCHYHUX — BC1 CIIA0KO- 1 BAYKKOPO3YHHHI coui. ToMy ayxe
Ba)KJIMBO BCTAHOBUTH, sIKi Ta CKIIBKU TOKCUYHHX 1 HETOKCHYHHX COJICH.

Po3paxyHKH TOKCHYHUX COJNEil 32 JAHUMH aHaJli3y BOAHOI BUTSKKH IIPO-
BOJSTh HACTYITHMM YMHOM JI0 TOKCUYHUX BiHOCATHCS: ioHn Na*, Mg2t, Cl,
CO,2; ionu SO,2- Ta HCO,~ 38’311 3 Na* Ta Mg?*; ionn Ca?*, 38°s13Hi 3 Cl-.
3aJie)HO Bijl CKJIaJy BOJHOI BHUTSKKHM MOXKJIMBI HACTYIHI BapiaHTH pO3-
paxyHKy Tokcn4HUX 10HIB: 1. ko Bmict iona HCO;- menme Ca2*, a BMIiCT
Caz menme SO,>, po3paxoBYIOTh JHIIe TOKCHYHHMHA 10H SO,2-, 3B’SA3HUM
3 Na+ Ta Mg?+ 3a popmyIoro:

SO427 Toke (Na+ + Mg2+) — s

Hanpukman, 3a JaHUMH BOJAHOT BHUTSXKKH BMICT 1OHIB CTAHOBHTH:
HCO, — 0,44 mr-exs; Cl — 5,38; SO~ — 5,99; Ca>* — 2,30; Mg —
1,65; Na* — 7,86 mr-exB Ha 100 r rpynry. SO, .. = (7,86 + 1,65) —
5,38 = 4,13 Mr-exs.

KinbkicTh TOKCHYHEX 10HIB y BUTsDKII Taka: Cl- — 5,38; SO,2- — 4,13;
Mg+ —1,65; Nat — 7,86 mMr-eks.

2. dxkmo Bmict HCO;- menmre Ca?t, a Ca2*0inbie SO,2-, po3paxoByOTh
tokcnuHni Ca2+, 38’ s13uwmit 3 Cl-, 3a popmysoro:

Ca?,,. = CI-— (Na+ + Mg>").

3. Sxmo Bmict ioHa HCO; Oinpme Ca2t, po3paxoByIOTb TOKCHYHHH
HCO, 3a ¢popmyoro:

HCO, .. = HCO; ,,, — Ca>*.

3 3an

BwMicT 10HIB, BUpa)XeHUH y MiNlieKBiBaJIeHTaX, MHOXKaTh Ha MiJIieKBiBa-
JIGHTHY Macy, sika jopiBaroe: Ca2r — 0,02; Mgz — 0,012; Na* — 0,023;
K+—0,039; CI- — 0,035; HCO, — 0,061; CO;> — 0,031; SO, — 0,053;
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OTPUMYEMO BMICT TOKCHMYHHX 10HIB y BIJICOTKAaX BiJl MACH CYXOTO IPYHTY.
Cyma iX Ja€ cyMy TOKCHYHUX COJICH Y BIICOTKAX.

Cyma TokcuuHux cosieit (%) Ipu BMICTI TOKCUYHHX 10HIB, SIK Y HAIIOMY
MIPUKIIAJ, Oy/ie CTAaHOBUTH:

Cl-— 5,38 0,035 =0,18870
50,2 — 4,13 0,053 =0,21889
Mg> — 1,65 0,012 = 0,01980
Na*— 7,86 0,023 = 0,18078

Cyma 0,60817 = 0,61%

BpaxoBytouu, 1110 3a CIIBBIJJHOIIICHHSIM 10HIB Y JaHOMY I'PYHTI THII 3aCO-
JICHHSI XJIOPUTHO-CYNIb(aTHU, 32 TaHUMU Tabs. 69 BCTAHOBIIOEMO CTYIIHb
3aCOJICHHSI, SIKUW BiIOBia€e Tpajaiii cuinbHO3aconeHuil. OTxe, B HAIIOMY
MPUKIAIl MAEMO CHIIBHO3ACOJICHUH I'PYHT 3 XJIOPUIHO-CYIb(aTHAM THIIOM
3aCOJICHHSL.

Kopucrtyrounchk Tab1. 71 BCTaHOBIIOEMO, IO HA TAKOMY IPYHTI CITig Odi-
KyBaTH CHJIbHE MIPUTHIYEHHS 1 BUIMIAQJN POCIHUH, SIKE CYMPOBOMKYETHCS 3HHU-
JKEHHIM ypoxkaro Ha 50—80%.

ITpo HampaBICHICTH CONTBOBOTO PEXHMMY IPYHTIB (BiIOyBaeThCS Mpolec
3aCOJICHHS YU PO3COJICHHS) MOXKHA CYIUTH 33 XapaKTepPOM aHIOHHOTO CKJa-
JIy BOJTHOI BUTSDKKH. XJIOPUIHHUN THII 3aCOJICHHS XapaKTepHHUH Ui IPYHTIB
3 MPOTPECUBHUM COJICHAKONMUYCHHSM, XJIOPHUIHO-CYIb()aTHHA — TIPyHTaM
MIPOMIXKHOTO PSIITY, @ CYab(paTHH — psiTy pO3CONCHHS (MPH HASIBHOCTI aKy-
MYJISILIT TICy).

71. Cryninb 3aC0JICHHS i CTaH MOJbOBUX KYJBTYP

Cryninb 3aco/ieHHs -
rpynTin CraH cepeIHbOCTIIHKNX POCTHH
Hesaconeni Jlo6puit picT 1 po3BUTOK (POCIMHU HE BUNANAIOTh,
BpOYXKail HOpMaTbHHIA)
CabKosaconei CnaOke npurHiueHHs (CIIOCTEePIraroThCst BUMA I
pocnuH, 3HIWKEHHS Bpoxkaio Ha 10—20%)
CepeHb03aconei CepeHe npurHiYeHHs (BUTIAJN POCITUH,
P 3HIDKeHHS Bpokato Ha 20—50%)
CHIIBHOBACONCHI CuiibHe IpUTHIYeHHS (BUITQJU POCIUH,
3HIDKeHHS Bpokato Ha 50—80%)
JlysKe CUITbHO3ACOTEH] BrxuBaroTh MOOAMHOKI POCTHHH
Y (Bpokail MpaKTUYHO BiACYTHIN)




METOAU MEJIOPALLII COJIOHLIB
| COJTOHUIOBATUX I'PYHTIB

B VYkpaini conoHIi Ta CONOHIIOBAaTi IPYHTH MOIIUPEHi B pailoHax TMiB-
HIYHOTO 1 neHTpajbHoro JliBodepexxnoro Jlicocteny, Ha [lon0aci, B cXigHii
yacTuHI XapkiBcbkoi oonacti, [IpucnBammi ta [Tpugopromop’i, Ha Kepunn-
CHKOMY MiBOCTPOBI.

v rpyHTam mpuTaMaHHa BHCOKA TYXKHICTh, siIKa y OUTBIIOCTI BHTIAJ-
KiB 06yMOBHeHa HasBHICTIO B HUX Kap60HaT113 JTyKHHX i Ty KHO3CMETBHIX
MeTaliB. Bucoka JIyKHICTb, K 1 MiJBHUINCHA KHCIOTHICTh, BITHOCUTBCS JIO
HETaTUBHUX BIACTHBOCTEH IPYHTY. PO3pI3HAIOTH aKTWBHY 1 MOTCHIIHHY
JTY)KHICTB.

AKTHBHA JIy’KHICTh 00yMOBJICHA HAsSIBHICTIO B IPYHTOBOMY PO34YMHI T'ijI-
POJIITHYHO JTY>KHHX COJEH, IPH AUCOIHAlil SKAX YTBOPIOETHCS B 3HAYHUX
KUTBKOCTSIX TiAPOCWIbHUN 10H. IIpu XapakTepHCTHIl aKTHBHOI JTy)KHOCTI
IPYHTOBHUX PO3YHMHIB PO3PI3HAIOTH 3aralibHy JY)KHICTb, JIy’KHICTH BiJl HOp-
MaJIbHUX KapOOHATiB Ta IYXHICTh BiJ TiIpokapOOoHariB. 3a piBHEM aKTUBHOI
JY»KHOCTI I'PYHTH TIOAUISFOTH Ha 3 rpynu (Tadm. 72).

72. PiBHi Jy:KHOCTi IPYHTIB

pH 4,0 PiBeHb s1y:kHOCTI IDYHTIB I'pynr

YopHo3eM NiBIECHHUH, KallITAaHOBUI

7,2—7,5 |Cnabo myxHi :
3 O3HaKaMHU COJIOHIIOBATOCTI

7,6—8,5 |JlyxHi CosoHellb 1 COJIOHYAKyBaTUI

>8,5 Jyxe ryxHi CouoHenb COJI0BUH, COJTOHYAK

IoTenuiiina JIy)KHiCTB MIPOSIBISIETBCS B TPYHTAX, SIKi MICTATh yBi6paHHI>'I
HanlI/I [pu B3aemomii rpyHTY 3 BYIJICKHCIIOTOIO yB16paHI/II/I narpiit 'BK 3a-
MIHIOETBCSI HA BOJICHD 1 B IPYHTOBOMY PO3UMHI 3’ SBIIETHCS COJA, SIKA CTBO-
PIO€ JTyXKHE CepeOBUIIE

[TKBK]J2Na* + H,CO, — [TKBKJ2H* + Na,CO;,

CHIIBHOITY)KHA peakilis HEeCIPUATINBA i OUTBIIOCTI pociuH. Bucoka
JTY)KHiCTB 00yMOBIIIO€ HH3bKY POIOUICTD TPYHTIB, HECTIPUATINBI (i3UUHI Ta
XiMivHi iX BractuBocTi. [Ipu pH 10 TIOHAJL 8,5 TPYHTH Y 3BOIIOXKEHOMY cTaHi
HaOpSKarOTh, Ha6yBaI0TL BEJIMKOI B’ SI3KOCTI, 37aTHI 10 NPHUTHIAHHSA, CTAIOTh
BOZOHEIPOHUKHI, ¥ CyXOMYy — HaJITO TBEpIi, 3LEMEHTOBaHI Ta Oe3CTPyK-
TypHi. Ha Takux rpyHTax B MOCYIUIUBI MEPiOH POKY POCIHHHU CTPaXKIAIOTh
BiJl HECTa4l BOJIOTH, & y BOJIOT1 — BiJl HECTa4l MOBITPSI.
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IcHye nmexinpKa IUISXiB YTBOPEHHSI COAM B IPYHTI — XiIMIYHHH, KOJOI-
AJbHO-XIMIYHMAMN Ta O10XIMIYHMIL:

CaCO; + 2NaCl + H,CO; — 2NaHCO, + CaCl,;
CaCO; + Na,SO, + H,CO; — 2NaHCO, + CaSO,;
[TKBK]Na+ + H,CO, — [IKBK]H* + NaHCOj;
Na,SO,+2C = Na,S+2CO,;

Na,S + H,CO, =2NaHCO, + H,S.

I'igpokapOoHAT HATPir0, IKUI YTBOPUBCS, MOXKE TIEPEXOUTH y KapOOHAT
HATPI0, SIKKIA TIPY B3aEMOJIIT 3 BOIOKO J1a€ inkuil HaTp, T00TO ioHM OH-.

2NaHCO, — Na,CO, + CO, + H,0,
Na,CO, + H,0 = 2NaOH + H,CO,.

Cona Mae HeraTHBHUIl BIUIMB Ha CLIBCHKOTOCIONAPCHKI KyabTypu. [lpu
BMicTi ii B rpyHTi 0,005% pociuHM NOYMHAIOTH B STHYTH 1 THHYTH.

ITopsiyt 3 HATPIEBUMU COJIOHIISIMU 3HAYHI TUIOIII 3aiiMarOTh MarHi€eBi (Ma-
JOHATpieBi) ConoHmi. OCOONMMBICTh LHX IPYHTIB MOJIATA€ y BUCOKOMY BMICTI
y IKBK ygi6panoro marnio (10 50%) Y HE3HAYHOMY BMICTI yBl6paHo—
o HanHO MarHi€Bi COJIOHIII MarOTh BCl Ti K HETaTWBHI BIACTHUBOCTI, 1110
1 HatpieBi. JIIKBiyBaTH HETaTHBHI BIACTHBOCTI COJIOHIIIB — OCHOBHE 3a-
BJIaHHS XIMIYHOT Memiopaii. 3 i€ METO 3aCTOCOBYIOTh T1IICYBaHHSI.

BuaHayeHHs1 cTyrneHsi COJIOHUIOBATOCTI IPYHTIB i 403 rificy

[Tpu BupinTyBaHHI MMTaHB TIICYBAaHHS COJOHIIIB i COJIOHITIOBATHX IPYHTIB
BaKJIMBO BCTAHOBUTH BEIMIHHY CTYIICHS IX COJIOHITFOBATOCTI. /laHmii mokas-
HUK BijoOpaxae B sikiid Mipi [ BK nacuuennii oOMinHuM HaTpieM. Cmyninb
CONIOHYI08AMOCMI PO3PAXOBYIOTH 32 (HOPMYIIOO:

a-100
Eo

ne A — CTymIiHb COJNIOHIIOBATOCTI, % Big MKO; ¢ — BMicT 0OMiHHOTO HATpitO, MT-
exB Ha 100 r rpyHTY; E, — MICTKICTh KaTiOHHOTO 00MiHy, Mr-ekB Ha 100 r rpyHTY;
100 — xoedirieHT 1715 MepepaxyHKy B IPOICHTH.

3rigHo 3 knacudikamiero AHTHIIOBa-KapaTraeBa, 3ajieXHO BiJ] BMICTY
yBiOpaHoro Hatpito B opHOMy mmapi (% Bix MKO) rpyHTH mominsroTs Ha
5 rpyn (tabma. 73).

Ipukaan po3paxyHkiB. Bmict 0OMiHHOTO HaTpirO B IpyHTI — 9,6; Benu-
YHHA EMHOCTI BOMpaHHs (€) — 35,4 mr-ekB Ha 100 r rpyHTy. [ligcrasisroun
naHi y hopmyny 104 orpumyemo:

A=
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L 9:6:100
354

=27,1%.

OT1xe, 3rigHo 3 knacudikaniero AnTunoBa-Kaparaea qanuid IpyHT Clif

BIJTHECTH 0 COJIOHIIIB.

73. Knacudikanisi coJIOHIIOBATHX IPYHTIB, 32 AHTHNIOBUM-KaparaeBum

CTyniHb COJIOHIIOBATOCTI IPYHTY

Bwmict o6MinHOrO HaTpiro,
% Bi €MHOCTI BOMpPaHHS

HecomoniroBaruii
CaOKOCOJIOHIIIOBATHI
CepenHbO COIOHITIOBATHI
yxe comoHIoBaTuii
Cononenb

<5
5—10
10—15
15—20
>20

CrymiHb COJOHIIIOBATOCTI IPYHTY MOXKHA BHU3HAUWTH 32 LITIOBIaJIBHICTIO
npodimo. Po3paxyHku BexyTh 3a (hopmMymnoro:

B-4
A+ B

N = -100»

ne N — cTymiHs imoBiifoBaHOCTI Ipodiro, %; A — BMICT MyITy B €ITIOBiaJIbHOMY
TOPHU30HTI, %; B — BMICT MyITy B LTIOBIaIbHOMY TOPH30HTI, %; 100 — koedimieHT
JUTS TIEPepaxyHKy B MPOICHTH.

OIiHKY CTYIICHS COJIOHIIFOBATOCTI 3[ICHIOIOTH 3a KO0 (Tadm. 74).

74. T'papauii rpyHTIB 32 CTyleHeM COJIOHIIOBATOCTI

CTyniHb COTOHIIIOBATOCTI IPYHTY Crynins inoBiiioBanoro npogiaio, %
Hecomnonirosarui <4
C1abKOOCOMOHIIOBATHH 4—12
CepeIHbOCOIOHITFOBATHHA 12—19
Jyxe coloHIfoBaTui 19—27
Cononernp >27

Jlnst oniHKY iHTeHCHBHOCTI cononnesoro nporecy HHIL «InctutyT rpyn-
To3HaBcTBa 1 arpoximii iMm. O. H. Cokonoscekoro» YAAH 3anponoHoBaHO
BH3HAUaTH CHIBBIJHOIIECHHS aKTUBHOCTI i0HIB Na i Ca y IpyHTOBOMY pO3-
YyHI. 32 JAaHUM TIOKa3HUKOM IPYHTH MOIUIAIOTH Ha 6 rpanamii (tadm. 75).
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75. Mexi iHTEHCUBHOCTI COIOHIIEBOTO MpoIecy 32 CHiBBiTHOLIEHHSIM aK-
TUBHOCTI ioHiB Nat i Caz+

aNa
IHTEeHCHBHICTH PO3BUTKY COJIOHIIEBOIO MPOLIECY JaCa
[Iportec He po3BUBAETHCS <0,5
Po3BHUBa€eTHCS AyKE MOBLIBHO 0,5—1.,5
Po3BUBa€eTHCS MOBIIBEHO 1,5—3.,0
Po3BuBaeThCS IPUCKOPEHO 3,0—6,0
Po3BUBa€eTLCS IHTEHCHBHO 6,0—10,0
Po3BuBa€eThCS AyKe IHTEHCUBHO >10,0

lircyBaHHSI TPYHTIB TPOBOJAATH MPH BMICTI yBIOPaHOTO HATPIO MOHA
5% Big emMHOCTI BOMpaHHs (€). Po3paxyHku 103 TiIcy 341HCHIOIOTh 32 TaKU-
My (hopMyIIamu:

ULl HEHTpalbHUX IPYHTIB

J=0,086(Na—0,05-€)-d, h,
JUTSL CTTa00ITyKHAX TPYHTIB
A=0,086"(Na—0,05-€)+(S—0,7)-d,h,
JUTSI Ty’Ke JTy>)KHUX (COZOBHX) IPYHTIB
J1=0,086 - [(Na—0,05-€)+(C—0,7)]-d," h,
JUTS MarHieBux (MaJIOHATPIEBUX) COJIOHIIIB
HO=0,086[(Na—0,1-€)+(Mg—0,3-€)]-d,-h,

ne I — noza rincy (CaSO, - 2H,0), 1/ra; Na — BMicT yBiOpaHOro Harpito,
mr-exB Ha 100 1 1pyHTY; € — €MHicTh BOMpaHHS IPYHTY, Mr-ekB Ha 100 T rpyH-
Ty; d, — IIUIBHICTD TPYHTY, I/cM3; I — TMOWHA MeNiopyeEMOTo Iapy IPYHTY,
cM; 0,086 — MimiekBiBalieHTH Tincy; S — BMicT TokenuHoi myxHocTi (HCO; —
Ca2t) y BoxHi# BuTsXkIi, Mr-ekB Ha 100 T rpyHTy; C — BMIiCT KapOOHATy HATpi0
(CO,> — Na*) y BoaHi# BuTSIKII, Mr-ekB Ha 100 T rpyHTY; Mg — BMICT yBiOpaHo-
ro MarHiro, Mr-ekB Ha 100 T IpyHTY.

BusHayeHHs1 4o3u rincy 3a noporom Koarynsuii

Xix ananizy. 100 T po3reproro Juis aHami3y MOBITPSHO CYXOTO IPYHTY
B JICKIJIbKOX MMOBTOPHOCTSIX BUCUTIAKOTh Y MipHI IHIIHAPH MicTKicTiO 500 M1,
B SIK1 TTOCIIIOBHO BHOCSITH 3pOCTar0di HaBaxku Tirncy (Hanpukiazn 50, 100,
150, 200 mr). [ToTiM IUITIHIPH 3aJTUBAIOTh JUCTHIHLOBAHOIO BOZOIO JI0 PHUC-
KH, PETENbHO IMEepPEeMIllyIOTh 1 JIMIIAITh Ha Hid. MiHiMallbHa KIIBKICTh
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TiTICy, TIPU SIKi OCBITIIFOETHCS PO3YMH y IWIIHAPI, € HEOOXiMHA 71032 JUIs
foro memiopaiii. Po3paxyHku 311HCHIOIOTE 33 (OPMYIIOKO:

I cuso, = M- h-d,

ne /1 ¢,s0,— noza rincey, 1/ra; M — KiNbKiCTh TilCy, BHECEHOTO B LAIH/IP 3 OCBIT-
JICHUM PO3YUHOM, T'; 1 — TIMOUHA 1apy, SIKHi MeTiopyeThes, ¢M; d;, — HIUIBHICTh
TPYHTY, I/cM3.

@Di3udHy HOPMY MENIOPaHTy OOYHCIIIOIOTH 3 YpaxyBaHHSIM BMICTY Tilcy
Ta BOJIOTU B Marepiaii 3a popmyor:

N casq, 100100
~C-(100-W)

ne H, — ¢isnuna mopma memiopanty, 1/ra; Il (.50, — PEKOMEHJIOBaHA 1032
CaSO, - 2H,0, 1/ra; C — Bmict CaSO, - 2H,0 B marepiaii, %; W — BMICT BOJIOTH
B Marepiaii, % Ha CyXy HaBaxKy.

Hopmu BHECEHHS TiNCy 3MIHIOIOTHCA Bif 2—3 T Ha COJIOHIIOBATUX TPYH-
Tax 10 8—10 T/ra i GibIIe HA COTOHILX.

Bzaemogais rincy 3 rpoyHToOM

[Tpu BHECEHHI TIICY y TPYHT 10HH KalbIlit0 HEUTPAII3yIOTh COY IPYHTO-
BOI'0 PO3YMHY 1 BUTICHAIOTH yBiOpanuii Hatpiii 3 ' BK:

NaCO, + CaSO, - 2H,0 — NaSO, + CaCO; + 2H,0;
[TKBK]2Na* + CaSO, — [TKBK]Ca> + Na,SO,.

[Tpu HeBenmukux KinbkocTsix Na,SO,, KU yTBOPIOETHCS TPU TilICyBaH-
Hi, BIH HE MIKOIUThL pociinHaM. [Ipu rircyBaHHI GaraToHaTpieBUX COJIOHIIIB
y IPYHTI yTBOPIOEThCA HanMmipHa KiibkicTh Na,SO,, KOTpuil HeoOXiIHO BU-
JAJIATH 3 KOPEHEBMICHOTO Iapy MpoMuBaHHSAM. B ymoBax GorapHoro 3em-
JIepoOCTBa el 3aXii MOXKHA 31MCHUTH CHITO3aTPUMAaHHSIM Ta aKyMYJISIIEI0
MOBEPXHEBOT'O CTOKY.

Kpim rincy Ta gocdorincy, st Meriopaliii COIOHIIB 3aCTOCOBYIOTh Cip-
Ky, Cip4aHy KHCIJIOTY, 3ai3HHH KyHmOpocC, MpHUT Ta iHm memiopantu. Ilpu
BHECCHHI iX y IpYHT BifJOyBaroTHCSI HACTYIIHI PEaKIIii:

Cipka (cipyaHa KUCIIOTa)

28 + 30, + 2H,0 — 2H,S0, (cipka oKuciIeHa MiKpoopraHi3MaMn)
H,S0, + CaCO, + H,0 <> CaCO; - 2H,0 + H,0 + CO,,
[TKBK]2Na* + CaSO, - 2H,0 < [TKBK]Ca** + Na,SO,+2H,O0.



220 3arasbHe rpyHTO3HAaBCTBO

3anizHuil Kynopoc
FeSO,+2H,0 = Fe(OH), + H,SO,,
H,S0, +2CaCO; «» CaSO, + Ca(HCO),.
ITiput
2FeS, + 70, + 2H,0 — 2FeSO, + 2H,S0,,
Na,CO, + FeSO, — Na,SO, + FeCO,,
FeCO, + 2H,0 — Fe(OH),| + H,O + CO,1.

XiMi4HI peakiiii MoXKyTh BiZIOyBaTucst B TOH UM iHIIHUK OiK, TOMY COJIi Ha-
Tpito, sIKI YTBOPIOIOTHCSI, HEOOX1THO BIJTYyYaTH 32 MEXIi I'PyHTOBOTO Mpodiro.

C1poku, criocobu 1a MicLie BHECEHHS rircy B CIBO3MIHax

XimivHi MeJIIOpaHTI/I HE BHPINIYIOTh yCiX NUTaHb I[OKOleHOFO TOJIII-
IITeHHS COMOHIB. IX TpeGa 3acTOCOByBATH B KOMILIEKCI 3 arpOTeXquHHMH
TIPOTEXHIYHUMH 1 010JI0TIYHMMHU MeTonamH. JIuiie 3a Takux yMOB pealri-
3YEThCSl MAKCUMalTbHa e(hEeKTHBHICTh XIMIYHOT Memiopaltii.

[Tpu rincyBaHHI TPYHTIB BaXXIIMBO BPaxOBYBaTU COJIOHIIECTIHKICTh POC-
JIVH, SK1 32 JIaHUM TIOKa3HUKOM TOJIJISIOTh Ha YOTUPH TpynH (Tadi. 76).

3rifHO 3 PEeKOMEHIALISIMH HAayKOBHX YCTaHOB YKpaiHU Ha COJOHIIEBHX
TPYHTaX JIICOCTEIIOBOI 30HU 3 HEBEJIMKOKO KIIBKICTIO TUISIM COJIOHIIIB JIOIILTb-
HO BBOJUTH I’ SITUMJIbHI CIBO3MIHU 3 TAKMM YEePTyBaHHAM KYJIBTYP: IyKpPOBi
a00 KOpMOBi OypsIKH; sIpi 36PHOBI 3 MiJICIBOM JIIOLEPHH; JIFOLIEPHA; JIOLEPHA;
031Ma TIIEHHLIS.

Ha myomax 3 BelIHMKOIO KiTbKICTIO COOBUX COJOHIIB JOITFHO BBOAUTH
YOTHPHIIUIBHI CIBO3MIHH 3 HACTYIIHUM YEPIyBaHHIM KYJIBTYp: IIyKpOBi Oyps-
Ki; Ipoco abo oBec 3 MiZICiBOM OypKyHY; OypKyH; 03UMa IIICHHUIISL.

76. I'pynu coJIOHIECTIHKUX CilIbCHKOTOCIOAAPCHKUX KYJIbTYP

Mipa criiikocTi Kyastypn

Jyxe cuibHa BypkyH 0inuit Ta )KOBTHIA, TIPYHILIS

BosnocsiHelb CUTHIKOBUH, THPiil 0€3KOPEHEBUIIHIIMA, CU3HH,
CunpHa MOB3Y4HH Ta COJIOHYAKOBHI, pErHEPis BOJOKHUCTA, SIUMiHb,
Oypsix KOpMOBUil 1 yKpoBuUil

CrpoxkaroriopuiHa, CHIBHOTIOpHIHA 1 )KOBTOT10pHIHA
Cepenns JIIOLIEPHA, )KUTHSK IpeOeHYaTHH 1 MIMPOKOKOIOCHH, KOCTELb
6e3ocTuil, cynaHcbKa TpaBa, IPOCO 3€PHOBE, OBEC, XKUTO

CrnaOka Ecnapuer, o3uma nmeHuis, copro
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BopoTeba 3 3acoyieHHSIM BKJIFOYA€ KOMILICKC MPO(UIAKTHYHHX 3aXOIiB,
SIKi HaNpaBJICHI Ha PEryJIIOBAaHHS CONBOBOTO PEXKUMY IPYHTIB 3aJICKHO Bill
noTped POCIHH JI0 CKiIaxy IpyHTIB. ONTUManbHa KOHIIGHTpPAILisl JIeTKOpO3-
YHHHHUX COJICW B IPYHTOBHX PO3YMHHHX HE IOBHHHA IEPEBUIIYBaTH 5—
6 r/n. ['paHUYHO MOMYCTUMUI BMICT COJIEH 3aJIKHO BiJ| THITy 3aCOJCHHS
IPYHTY HABEICHO B Tabm. 77. 3a paXyHOK JpEHaXy Ta iHIIUX 3aXO[iB HE0O-
XiIHO 320€e3MeYNTH 3HWKEHHS PYXOMHUX COJIEH Yy KOPEHEeBMICHOMY MLiapi J10
HaBeJICHUX 3HAYCHb.

77. BepxHsl Meka J0MYyCTHMOIO BMICTy cojieii y IPYHTI 3a/1€KHO Bil THILY
3acosieHHs, % HA CyXy HABAXKKY (32 JaHUMU aHAJII3y BOIHOI BUTSKKH,
IPYHT: po3uuH 1:5)

Tun 3acosieHHst

- = s é_

EE|EE| ¢

2| E23gs

=E5|E=g |

Mapaverpn s |e=|. 8 B |BE5E|:
= |EE|EE| E |G| gE|Eex
A EE R LR
=3 2 2| 2 2 ] g I 2 2| & &
AEHEEEREEEEEEE
e [ QO ) [ [P IS) QMO

3araJbHUA BMICT COJIEi 0,4 | 0,6

(cyxuii 3aHIoR) 0,15 | 0,20 (1,2 |(1.2)" 0,20 | 0,25 | 0,40
CyMma TOKCUYHUX coJieit 0,10 1 0,121 0,2510,30|0,15]0,25| 0,30
Tokcuunwuii cynbdar-ion 0,02 { 0,04 0,11 {0,14| — |0,07 | 0,10
Xop-ioH 0,03 { 0,03 10,03(0,03|10,02| — | 0,03
Pyxomwuit HaTpiii-ioH 0,046 (0,046(0,046|0,046|0,046|0,046| 0,046
INppoxapboHaT-ioH 0,08 | 0,08 10,08 |0,08]0,10|0,10| 0,10
PH y cycnensii 1:2,5 83 | 83 | 83 | 83| 85| 85 8,5

YV BHCOKOTYMYCHHX Ta MaJIOTYMYCHHUX TPYH-

BBiOpanwuii HaTpiii TaxX BEpXHs Me)Ka HE MOBUHHA [EPEBUIILYBATH

BianosigHo 10 1 5% Bix cymu kaTioHIB

* Hudpu 6e3 ayXoK BIAIIOBINAIOTH BMICTY Tincy B IpyHTax 10 0,5%, y Iyx-
kax — noHazg 0,5%.

BpaxoBytouu, 110 OJTHIM 3 OCHOBHHX JKEPEJT 3aCOJICHHSI IPYHTIB € HeTJIU-
00KO 3ajsiraroui MiHepalli30BaHi MiAIPYHTOBI BOJW — iX piBEHb HEOOXIJTHO
MIATPUMYBATH Ha TIUOWHI, ONMM3BKIH 1O KPUTHYHOI, /11 CTBOPCHHS YMOB,
00 BOJOOOMIH TPYHTY 3 MIATPYHTOBUMH BOAAMHM 32 BETETAIIHHUNA Tepiof
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OyB BiJl’eMHUM 1 OyJTM BiJICYTHI BHCXI1JIHI TOKW BOJIM B 30HI aepartii. Kpuruu-
Ha MTMOWHA 3aJIsITaHHsl MiIPYHTOBUX BOJ TS JIECOBUX IPYHTIB 3aJIEXKHO Bijl
cTyrieHs ix MiHepaiizamii 32 A. M. KoCTSIKOBUM CTaHOBHUTS:

MiHepasizauis, r/u KPUTHYHA IIUOUMHA, M
3 1,722
3—5 2,2—3,0
5—7 3,0—3,5

Ha Bakkux IpyHTax KpuTHuHa rimbuHa Ha 20% Oinblia HK HaBeneH1
JaHi. B 3amexHOCTI BijJl KIIMAaTHYHUX YMOB MICIIEBOCTI KPUTHUHY TJIHOU-
Hy 3aJIsiTaHHs TPYHTOBUX BOJ (H,,, M) MOXXHa po3paxyBaTu 3a (HhOpMYJIO0
B. A. Kosnu:

Kp?

Hxp=170+8 - 1,

Jie 1" — cepeHbOpiYHA TeMIlepaTypa nositps, °C.

IIpu 0CBO€HHI 3aCOJIEHUX IPYHTIB AYKE BaXKJIMBO MiAOMpATH POCIHHH,
BPAaxOBYIOUHM iX COJECTIHKICTh. BiZHOCHA CONECTIMKICTh POCIMH HaBeleHa
B Tabm. 78.

[1omoB1 KynbTypH B3araji He CIIiJi PO3MIIlyBaTH Ha 3aCOJICHUX IPYHTAX.
Hagith rimboko3aconeHni rpyHTa (comi Ha mmubuHi 150—200 cM) Hecnpu-
STIWBI Ui POCTY 1 TUIONOHOIICHHS Cajy, 31eOLIbIIOr0 BUKIMKAKOYH HOTO
nepeaJacHy 3arnoens.

3a Ji€r0 Ha IUI0OBI JIepeBa PO3PI3HSFOTH Bl TPYIH IIKITMBUX COJICH:
HelTpanbHi Ta JyxHi. KimbkicTe HeWTpampHHX coieir (MgSO,, MgCl,,
Na,S0O,, NaCl, CaCl,) B kopeHeBMiCHOMY I1api HE TTOBMHHA TIEPEBUIIYBATH
Jutst s10myHi 1 rpymi 3,5—4,0, st abpukoca 4,0—4,5 mr-eks Ha 100 T rpyHTY.
JlyxHi comi (Na,CO,;, NaHCO,, Mg(HCO,),) 6inbi oTpyiiHi, iX rpaHu4HO
JIOITyCTUMHUIA BMICT He MOBHHEH nepeBuilyBartu 1 mr-exB Ha 100 1 rpyHTY.

i mI010BUX KyJABTYpP 3aIPOIIOHOBAHO MEXY COJNECTIHKOCTI BU3HAYATH
KUIBKICTIO COJICH, sika 103BoJIsie 30uparu 5S0% yporxkaro MopiBHIHHO 3 HE3aCO-
JICHUMHU TpyHTaMHu. [laHi Mpo rpaHUYHO JOMYCTUMI KOHIICHTPAIil COIeH Mmif
TUIOJIOB1 KyJIBTYpH HaBeJeHo B Tadm. 79, §0.

11106 mocsrTi BUCOKOI €(heKTHBHOCTI XIMIYHHX METIOpaHTIiB HEOOXiTHO
T ABHIIATH X po3qI/IHHiCTL 1 3a0e3neunTn 100pe HepeMiH_IyBaHHH 3 TPYHTOM.
VY nonpoBHX CIBO3MIHAX METIOPAHTH CIIiI BHOCHUTH IIij r[pocarml KyIBTypH,
1[0 CTIPHSIE HATPOMA/KCHHIO BOJIOTH 1 IOaTKOBOMY TIEPEMIIITyBaHHIO MEITio-
paHTa 3 TPYHTOM IIPH MDKPSITHAX 00pOOITKaX.

V cTenoBiii 30Hi Ta 30HI CyXOTro cTeny YKpaiHu HalKpaliuM MICleM BHe-
CEHHSI TIICYy Y1 IHIIOTO MENTiopaHTa B OOrapHUX yMOBaX € mapoBe moJje, ado
oJIe MpocanHuX KynbTyp. Ha 3porryBaHux 3eMIIsIX Tilc MO)KHa BHOCUTH Mij
NepILy KyJIbTypy IpH 35071€Biii opaHili, 200 HaBECHI Mij KyJIbTHBALIIO.

Ha npupomHux KOPMOBHX YTiAJISX MENIOpAaHTH BHOCSTH Ha IOYATKY
OCBOEHHS 3¢MEJTb ITiJ] HAlOUTBII COTOHIECTIHKI Ta COICBUTPUBAII KyJIbTYpH:
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78. BianocHa cojecTiiikicTh pocanH
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Hecriiiki

Cepeanbocriiiki

Criiiki

Ilonvoei kynomypu

Ksacomst, ropox

2Kuro, nmenuns, copro, cos,
0001 KIHCBKi, KyKypy/3a,
JIbOH, COHSIIITHUK

SlumiHB, IyKpo-
BUi1 1 KOPMOBHI
Oypsik, pinak

Kopmosi mpasu

Kownrommna nos3yya,
HIBE/ICHKA, JIyUHa, JIUCOX-
BiCT

BypkyH Oinuii 1 )KOBTHIA,
paiirpac GararopiyHui,
KOCTpellb, KAHAPKOBA TPaBa,
CyIaHChKa TpaBa, JIFIIEPHa,
BiBCSIHUIIS JTyTOBA, JIsi/IBE-
Hellb, TPSCTHUIL 30ipHA

CrnopoOyiyc,
OC3KUIBHUII,
MUPil BUCOKHUIT

i aMEepUKaHChKHUH,
BIBCSIHMIISI BUCOKA,
MSITIIAK

Osouesi Kynomypu

Penuc, cenepa, kBacosst Ha
3ej1eH1 000U

Tomaru, kamycra KO4aHHa

Ta IBiTHA, KyKypya3a IyKpo-
Ba, KapTOILIA, Iepelb, MOp-
KBa, UOYJIsl, TOPOX, TapOy3u
CTOJIOBI, OTIpKH

Bypsik cronosuid,
KalycTa JIMCTOBa,
crapska, IIMUHAT,
pima

11Inooosi kynemypu

I'pymia, s61yHSs, CiuBa,
MUTIab, a0pHUKOC,
MEPCHUK, MMOTYHHUII

I'panar, BuHOTpaz

BincyTHi

OypKyH, copro, TIPOCO, CYNAHCHKY TPaBy. Bucoki n1o3u mMeniopaHTiB BHO-
CATP y JIBa HPHIHOMH: MOJOBHHY il OCHOBHHH o6p061T01< IPYHTY BOCCHH,
pemITy — HaBECHI ITiJ] JUCKyBaHHSA a00 KyJIBTHBALIIO.

Ha cononmroBarux IpyHTax (Y4opHO3eMaxX 3BHYAMHUX, MiBICHHUX Ta
KallITAaHOBHX), [I€ COJOHIIEBUH IIap HE BHHOCHTHCA Ha MOBEPXHIO I 4ac
OpaHKH, BCIO HOPMY MEJIOpaHTY 3aropTaioTh MiJl OpaHKY, Ha 3pOLIyBaHUX
3eMJISIX — BHOCSTH IICISI OPAaHKH 1 3aropraioTh OopoHamu. Ha kopkoBo-
CTOBITYATHX COJIOHIIAX, JIe HPH OpaHIli BUHOCHTHCS Ha MOBEPXHIO 3HAYHA
YaCTHHA COJIOHLIEBOTO IIapy, MOJIOBUHY HOPMH TiIllCy BHOCATDH HiJl OPaHKY,
a IpyTy MOJOBUHY — IiJ] KyJIbTHBAIIIO.

OTxe, KOMIUIEKC 3aXO0/IiB 3 MENiopallii COJIOHIIB 1 COMOHIIOBATHX IPYHTIB
MOBUHEH BKJIFOUATH:

* XiMIi4HI 3aX0/I — BHECCHHS METIOPAHTIB;

e 00pOOITOK TPYHTY YM3ENPHHMH pPO3IMYyIIyBadaMy Ha TIHOMHY 15—

45 cM, uu IIaHTaXkHy opaHky Ha 60—70 cm;
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° BHPIBHIOBaHHS IIOBEPXHI MOJIS;
* CTBOpPEHHS 32 PAaxyHOK 3POLICHHS, CHIr0O3aTPHMAaHHS, PEryITIOBAHHS
MIOBEPXHEBOTO CTOKY 1 BIAIITYBAHHS JPCHAXY, IPOMHBHOTO BOTHOTO
PEKIMY;
° BUKOPHUCTAHHS OPraHIYHHUX Ta MiHEpaJbHUX TOOPHB, SIK 3ac00iB, IO
MIPUCKOPIOIOTH XIMIUHY MENiOpaliio i MiABHIIYIOTh POIIOUICTb IPYH-
TiB;
* CTBOPEHHA MicCIs Meiopalii COpUSTIMBOrO arpo0ionoriyHoro oy
BHCIBOM COJECTIHKMX pociuH (y mepir pokn — OypKyHA, CylaHKH,
JOIEPHH, & B Mipy OKYJIBTYPEHHS — SUMEHIO, 03UMOI MIICHUII1, COop-
TO0, IyKPOBHX OYPSIKIB).
3aBnaHHsI: OOTPYHTYBaTH HEOOXITHICT TIIICyBaHHS, pO3paxyBaTH J03y
i GI3UYHY HOPMY TillCY, BU3HAYUTH MICIIe, CTPOKH 1 CIIOCOOW BHECCHHSI.

Xig podoru: 1. [Ipoananizyiite miaH i KapTorpamy JIy>KHOCTI TPYHTIB
3 METOI0 BCTAHOBHUTH HEOOXIJHICTH y TincyBaHHi. 2. Po3paxyiite mo3u rim-
cy. 3. CKopekTyiiTe 103y TillCy Ha ONTUMAIbHY BEIUYUHY AJISI KOHKPETHOTO
IPYHTY 3 YpaxyBaHHsIM KyJIbTYp CiBO3MiHU 1 3poieHHs. 4. [Tinbepith HE00-
X1IHUH MeniopaHT 1 po3paxyiiTe iforo ¢isuuny Hopmy. 5. CKIaaiTh IUI1aH rin-
CyBaHHsI [PYHTIB.



rPYHTOSHABGCTBO
HACTKOBE

O

«YacTKOBE TPYHTO3HABCTBO» € po3iiil «IpyHTO3HABCTBA», KU BHBYAE
MPOIECH TPYHTOTBOPEHHS, T€HE3y TIPYHTIB, ix reorpadito, OydoBy, CKIaj,
KJacudikallito, arpOHOMIYHHI BIACTUBOCTI, PIBEHb POIIOYOCTI i parfioHa b-
He Bukopucrtanns. [Ticnst BuBueHHs «[ pyHTO3HABCTBA YACTKOBOTO» CTYAEHTH
TIOBHHHI BOJIOJITH METOJJaMHU TIOJIbOBOI 1IarHOCTHKH IPYHTIB, IPOBOJUTH Te-
HETUYHHUU aHaNi3 IPyHTOBOTO MPO]III0 Ta pe3ynbTaTiB HOro J1abopaTopHUX
(XIMIYHHUX) JTOCITI/KEHb.

BynoBy npodinto 30HaIbHUX, IHTPA30HATIBHUX 1 a30HATBHUX IPYHTIB, iX
JIarHOCTUKY CTYJICHTH BUBYAOTH Ha OCHOBI aHAi3y MOP(OIOTIYHHX O3HAK
IPYHTIB Y MOJBOBUX YMOBaXx ITiJl 4YaCc HaBYAIBHOI MPAKTHKH, Ha MYy3CHHUX
MOHOJITaX.

ITix gac HaBYANBHOI MPAKTHKH Y TPOIeCi MOP(OIOTITHOTO OITUCY IPO-
(iJTFO TPYHTIB CIIOYATKY BHBYAKOTH OKPEMi MOKA3HUKH BIAMOBIIHO 10 METO-
JIMYHUX TI0paJ], po3pobieHnx Ha Kadeapi rpyHTO3HABCTBA. AHalli3 i CHHTE3
OKpeMuX MOP(OJOTIYHNX MOKA3HHUKIB MO3BOJSIFOTH BH3HAYATH TCHETHYHUIM
TUT TPOQ1TI0 (AKyMYIATUBHUM, TU(epeHLiHOBaHU TOIIO) 1 BUBHAYUTH KJla-
cudikaniiHui WOTO TAKCOH: THII, IiJITUI, PiJl, BUJ, PI3HOBUIHICTh 1 pO3Psi
IPYHTIB.

I3 KOKHOTO T€HETUYHOTO TOPU3OHTY IPYHTIB BiIOMPAIOTh 1HIWBITyalb-
Hi 3pa3Ku IPYHTOBOI MacH Ul HMOJAIBIINX iX Ja0OPaTOPHHUX (XIMIYHUX)
aHai31B OCHOBHMX XiMiuHMX (pH, rimpomiTHdHa KHUCIOTHICTH, % TyMycy),
(i3uKO-XIMITHUX (CKITa7 OOMiHHO-TTOTIMHYTHX KaTiOHIB, €MHICTh MOTITMHAH-
Hs1), DI3MYHMX Ta IHIINX TOKa3HUKIB. CHHTE3 MOP(OIOTiYHUX (CY0’ €KTHBHUX
3a CYTTIO) 1 XiMIYHUX (00’€KTUBHHX) MOKAa3HHUKIB JIO3BOJISIOTh BH3HAUUTH
KOHKpETHI IPYHTH, iX arpOBHPOOHNYI XapaKTSPUCTHKH.

Kapra rpyHTIB BioOpakae mpoCTOPOBHIA PO3MOALI IPYHTOBOTO TOKPUBY
KOHKpeTHOI Teputopii (pepMepchKuX Ta IHIIMX TOCIONAPCTB, aJIMiHICTpa-
TUBHUX pailoHiB, oOnactel 1 kpaiHu B itomy). Lli kKapTH JOMOBHIOIOTHCS Ha-
6opom KapTorpam (arpoBUpOOHMYHUX Tpym, 60H1TyBaHHSI OXOPOHHU IPYHTIB
TOIIIO), IKi PO3IH(PPOBYIOTH anOHOMl‘{HI/II/I 3MICT IPYHTOBHUX KapT.

[pyHTOBI KapTH CKJIaJalOTh OCHOBY IIijl 4ac MPOBEIEHHS 3eMeIbHO-Ka-
JIACTPOBUX POOIT, 3eMIICYCTPOIO, EKOHOMIYHOT OI[IHKH 3eMJIi TOIIIO.



GAKTOPU 1 YMOBU I'PYHTOTBOPEHHA

ITi0 uac posenady memu 8USUAIOMbCA MAKT NUMAHHA
1. Vuenns B. B. Jloxyuaesa npo gpakmopu pyHmomeopenHs.
2. Xapaxkmepucmuxa (paxkmopie i yMo8 IPYHMOMBEOPEHHS, iX 83aEMO-
36’430K i pOib Y IPDYHIMOMBOPEHHI.
3. Pisnomanimuicme tpynmie y npupooi.

3acHOBHUK I'€HETUYHOro rpyHTo3HaBcTBa B. B JlokydaeB ymepiie BcTa-
HOBHB, 110 )OPMYBaHHS I'PYHTOBOTO IOKPHUBY TICHO ITOB’A3aHO 3 (Pi3UKO-TeO0-
rpadiHIM CEepEeIOBUINEM Ta ICTOPIEI0 HOTO PO3BUTKY.

DaKkTOpH TAa YMOBH IPYHTOTBOPEHHS — I1€ 30BHIIITHI KOMITOHEHTH TIPH-
POHOTO CEPEOBUIIIA, ITiJ] BILTHBOM 1 32 YUACTIO SKUX (POPMYETHCS rpyHTOBnﬁ
TOKPHB 3eMHOT MIOBEpXHI, SIKUH Bimirpae BEITHYE3HY POITb Y KUTTI TUIAHETH
i HaOyB crarycy rpyHTOC(hEpH, OETHYIOUa MEPTBY 1 KUBY IIPUPOLY. Y CBOE-
My BH3HAYCHHI MOHATTS «IpyHT» B. B. Jloky4aeB BCTaHOBUB (hyHKIIOHAIIB-
HUIA B3a€MO3B’ 30K IPYHTOBOTO ITOKPHBY 3 (paKTOpPaMH Ta yMOBAaMH IPyHTO-
tBOopeHHA 3a hopmynoro: I' = f(K, O, I'Tl, P)-Y, ne I' — rpynTt, K — kiimar,
O — xwuBi opranizmu, I'TI — ripceka nopoaa, P — penved, U — uvac. Yci
(daxTopu BiH BBa)XKaB PIBHO3HAUHUMHM 1 HE3aMiHHMMHU. BifCyTHICTH OHOTO
3 HHUX BHKIIIOYA€ MOXKIIMBICTb I'PYHTOTBOpEHHs. Benukuii BIIIMB Ha BeCh
KOMIUIEKC (DaKTOPIiB i yMOB I'PyHTOTBOPHOTO MPOIIECY 3IMCHIOE BUPOOHNYA
JUSUTBHICTD JIIOIUHM, KA HIHI HAJIKHUTH JI0 CAMOCTIHOTO (pakTopa rpyHTO-
TBOPCHHSI.

Kaimar — 11e GaraTopiqyHuil pe)KUM MOTOAM U OJJHa 3 OCHOBHHX Teorpa-
(GIYHUX XapaKTEpUCTUK MiclieBOCTi. KiliMaTy HaleXHUTh TOJIOBHA POJIb Y 3aKO-
HOMIPHOMY PO3MIIIICHHI THITIB IPYHTIB Ha 3€MHIi MMOBEPXHIi, BiH 00YMOBIIIOE
IUKIIIYHICTD, HAIPSIMOK, OCOOIMBOCTI MPOSIBY I'PYHTOTBOPHUX MPOIIECIB.

CoHsTYHE CBITIIO € OCHOBHHMM JDKEPEIIOM €HEepTii s BCiX MpOIeciB Ta
SIBUII, 1110 BiJIOyBaroThCsl Ha 3eMHIM moBepxHi. COHSAYHA E€HEepTis, IO TO-
Tparvisie Ha 3eMHY TIOBEPXHIO, Ma€ JJOOOBY Ta piuHy PUTMIUHICTb 1 BIUIMBAE
Ha I'PyHTOTBOPEHHS NPSAMO ii onocepeakoBano. [TpukianoM npsmMoro BIUIUBY
€ TeIUIOBUI PeXUM IPYHTY, IKUH Oe31ocepeHbO 3aeKUTh Bl HAJAXOMIKEH-
HSl Ha TIOBEPXHIO MPOMEHEBOI eHeprii. OnocepekoBaHUM MPOSBOM BIUIUBY
COHSIYHOI €HEepril € XIMiUHA eHepris, 10 3BUTLHAETHCS PH PO3KJIAI OpraHid-
HUX PEIITOK 1 SIBIIsSiE COOOK0 IPOMEHEBY €HEPTiI0 COHIIS, aKyMYJIbOBaHY 3elie-
HUMH POCIIMHAMH Yy TIporieci (GOTOCHHTE3Y.

BB armocdepu 3 i METECOpOIOTiYHUMHE SIBUIIAMH Ha XiJ IPYHTOTBOP-
HOTO TIPOIIECY Jy)Ke 3HAYHUN. ATMOC(EpHi Ommaay i TeMIreparypa BU3HAYAIOTh
TiIPOTEPMIYHAN pEXUM TepHUTOpii. BiH BIJIMBaE Ha MIBUAKICTH PO3KIIAIY Op-
TaHIYHUX PEYOBUH, TPOIIECH BUBITPIOBAaHHS (TiMepreHesy) MiHepaliB, HANpsi-
MOK 1 TIBHUJKICTh IE€PEeCyBaHHS MPOIYKTIB IPYHTOTBOPEHHS Y TOBIII IPYHTY.
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i Ginbinol yacTHHM YKpalHW XapaKTepHUH BIIHOCHO M’SIKWH, ci1abo-
Ta MOMiPHOKOHTHHEHTAIBHHUHN KJIIMAT 3 POCTOM KOHTHHEHTAJIBHOCTI Ha CXilI.
Pi3ko 3miHIOETHCS HA TepUTOPii YKpaiHM 1 CTYITIHB 3BOJIOKEHOCTI, SIKHI BU-
paxaroth koedimientom 3BonoxkeHHs (K3), 3a I. M. Bucoupkum. Bin moka-
3y€ CIIBBIIHOIICHHS KUTLKOCTI OTaJliB 32 PIK JI0 BUIIAPOBYBAHHS 3 BIAKPUTOL
BOJHO1 OBEpXHi Ha okpemiii Teputopii. [Ipu K3 nonan 1 cTBoproerscs npo-
MUSHUIL (nepmayionuti) mun 600Ho20 pexcumy. Ha Takux TEpUTOPIAX IPyH-
TOBHUU TPO(TIb MPOMHUBAETHCS (BUIIYTOBYETHCA), 301 THIOETHCS HA PO3UMHHI
CTIOJIYKH, IO XapaKTepHO JJIs JTICO-TyYHOT 30HU. Y CTEMOBIiH 1 CYXOCTEIOBIH
3oHax K3 MeHIIe oAnHMIl, TOMY CTBOPIOETBCS HENnpOMUSHUL (iMnepmayio-
HUil) mun 6001020 pedxcumy. [l X TepUTOPiil € XapaKTepHIM BHIIAPOBY-
BaHHs BoJIOTH. Lle yacTo MpHU3BOMUTH IO «IMIATATYBAHHS JIETKOPOSYMHHUX
CoJIeH JI0 TIOBEPXHI IPYHTIB.
KiriMar BHBYAIOTH 32 TAaHWMH METEOCTAHIIIH, OAHUX B arpoOKJIiMaTHI-
HUX JOBIJHHUKaX. 3 TMONIIAY IPYHTOTBOPHOTO IPOIECY HAHBaKIHBIIIIMH
napaMeTpaMH KJIiMaTy € TeIuo i Bojora. ToMy Ui XapaKTepUCTUKH KIIiMaTy
BHUBYAIOTh TaKi MIOKA3HUKH: PIYHY 1 CEPEHBOMICSIUHY TeMIIeparypy MoBiTps,
pquy i CepeIlHBOMiCSI'-IHy KUTBKICTB OMAaJiB, THUII BOJHOTO PEKHUMY, a0COIIOT-
HUH MlHlMyM i MAaKCHMYM TeMIIEpaTypu MOBITPS, p1qHy i cepengopquy BO-
JOTicTh HOBITpS[ TpI/IBaJIICTI) 6e3Mopo3H0ro 1 BereTaniifHoOTO MEPioziB, CTPO-
KA BECHSHHX 1 OCiHHIX 3aMopo3kiB. Kpim mporo, Tpeda XapakTepusyBaTH
BHCOTY 1 TPHBAIICTh CHITOBOTO MOKPHBY, HAIIPSIMOK 1 IIBHAKICTH MaHYIOYHX
BiTpiB. Takox BiIMIYarOTh OCOOIMBOCTI MIKpOKIIIMATy MicIieBOCTi. Buxons-
9H 3 XapaKTePUCTUKH KIIIMATY 1 MIKpOKIIIMaTy, aHaIi3yIOTh 1X BIUIMB Ha pOC-
JMHHHAN TIOKPUB 1 IIITKOM Ha IPyHTOTBOPHHH IIpOIIEC.
Bionoriunomy ¢akropy (pOCIMHHOMY 1 TBADHHHOMY CBiTY) BiJJBOJUTh-
Csl TIPOBi/IHA POIIb Y TPYHTOTBOPEHHI. Y TPYHTOTBOPHOMY TIpoOIieci OepyTh
AKTHBHY YYaCThb POCIHHHU, MIKPOOPTaHi3MH, TBAPUHH.
Pocnunni opeanizmu BIITMBAIOTh Ha TPYHTOTBOPEHHSI SIK CBOEIO JKUBOIO
Macolo, Tak 1 mpoayKTamu omaxy. Ha moBepxHi IpyHTY Ta BcepenuHi Horo
KOKEH PIK 3aIMIIA€ThCSI POCIUHHUN OMaj, KUIbKICTh SKOro OyBae Big 7 T/ra
B cocHoBux Jiicax [Tomices 0 180 1/ra y crenax JiicOCTENoOBOI 30HU.
Buainstors yoTupu pociuHHI hopmarii.
1. Hepes snucma pociunna popmayis CKIaIAETHCS 13 ASPEBHUX POCIIUH,
rpubiB, aKTHHOMIIIETIB 1 OaKkTepill. Y JIici Ha MOBEPXHI yTBOPIOETHCS
n1ap HaliBpO3KJIaJIeHOT MePTBOT OpraHivYHOT PEUOBHHU — JIiCOBA M-
cTriKa. PO3KIaaeThes MmiJICTHIIKA B OCHOBHOMY TPHOHOFO MiKpOQI10-
POIO 3 YTBOPEHHSIM KUCIIOTO TyMycCy (yibpBaTHOTO TUITy. HaifqacTime
T JTICOM YTBOPIOIOTHCS TPYHTH TA30IUCTOTO PSTY.

2. Jlyyna mpag’sinucma pocaunna ¢popmayis peacTaBlieHa TpaB’ THOO
POCIMHHICTIO 1 OakTepisimu. JlydHa TpaB’siHa POCIUHHICTH MIOPOKY
3aIMILIAE HA TMOBEPXHI CTENOBY MOBCTUHY. binblna yacTiuHa pociuH-
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HUX PEIITOK MpPEeACTaBICHA BiIMEPIMMHU KOPIHHAMU. [1pH 1X po3kiaii,
B OLIBIIOCTI OaKTepiaJbHOMY, YTBOPIOIOTHCS HEHUTpPAIBHHN TyMycC
rymaTHoro tuiy. Ha iecoBux mopopax, 6aratux kapOOHaTaMH Kallb-
11if0, BOHHU YTBOPIOIOTH CTiHKi OpraHO-MiHEepaIbHI KOMITJICKCH, SIKi Ha-
KOIMMYYIOThCS y IpyHTI. Tak (OpMYIOTCSI YOPHO3EMH, KAIITAHOBI Ta
JY4Hi IPyHTH.

3. Tanogimna pocrunna opmayis npeacTapieHa TpaB’THOW POCIUH-
HICTIO, SIKa aKyMYJIIO€ JISTKOPO3YMHHI coJli y cBoemy Tii. [Ipu miHe-
pastizarlii pOCIMHHUAX PEIITOK BUBIIBHIOKOTHCS BEJIMKA KiTBKICTh CO-
TS, HacaMIIepe]] HaTpito, SKi MOTPAIUIAIOTh Y IPYHT. Y TaKUX yMOBaxX
BiJIOyBa€ThCs O10T€HHE 3aCOJICHHS TPYHTIB.

4. FBonommua pocrumna ¢hopmayis CKIATAETbCS 3 OONOTHUX POCIHH,
MoxiB ToImio. Lls ¢dopmalliss po3BHBA€ETHhCS, SK MPABWIO, HA TOHH-
JKCHUX €JeMEeHTaX penbed)y B yMOBaX TPHUBAJIOTO IEPE3BOJIOKCHHS
MiIPYHTOBUMH 1 JIETIOBIaJbHUMH BOJAaMH. BOIIOTHA POCITUHHICTH
Yy aepeHxiMi HAKOMUYY€ BEIUKY KUIBKICTh BOJIM, TOMY 11 pO3KJIa/iaH-
Hi ¥ile TyKe MOBUIBHO B aHACpOOHUX yMOBaxX. POCIHMHHI pemTku He
BCTUTAlOTh MOBHICTIO PO3KIACTUCS 1 HAa MOBEPXHI IPYHTY HAKOIH-
qyeTbes Topd’siHa Maca.

Jianvuicms meapun. Y TPYHTI )KMBE BEIIMKA KUIBKICTh MPEICTaBHUKIB
TBapUHHOTO cBIiTY. Lle KpyImHi rpu3yHH, MOJILOBI MUIII, YepPB’ KM, (XpoOakH),
Oarato BHAIB pi3HMX KOMaX. BOHM moOnpiOHIOIOTH, MEPETHPAIOTH MEPTBUIL
POCIMHHUI MaTepiall, poOJIATh HOTO OUIBII JOCTYITHUM JUIS JiSUTBHOCTI MiK-
pooprani3Mis, HepeMiHJYIOTL TPYHTOBY Macy.

,Zlmﬂbmcmb MIKpoopzanizmis. MleOOpFaH13MI/I IpYHTY Iy’ pi3HO-
maHiTHI. Ciou Hajexarh OakTepii, aKTHHOMIIETH, MIKpPOCKOMIIUHI IpHoH,
BoZOpoCTi, JumaiHuku. B 1 T mepHOBo-mim3omucTux rpyHTiB [lomices ix
6mm3pko 600 THC., a B TUTIOBUX YopHO3eMax JlicocTenmy — g0 6 MiH. Bonn
MOJIUISIFOTHCSI HA aepoOHi Ta aHaepoOHi. MiKpoopraHi3Mu po3KJIaialTh Op-
TaHiyHy PEYOBHHY I'PYHTY 10 MPOCTHUX CIONYK, CHHTE3YIOTh TYMYC IPYHTY,
0epyTh y4acTh y 010JI0T14YHOMY BHBITPIOBAaHHI MiHEpaTbHOI YaCTUHU IPYHTY,
MoOimizanii Ta iMMoOimi3anii 610(iITbHUX EIEMEHTIB.

basyrouncb Ha 3HaHHAX 3 MUCHMILTIHA «MiKpoOioJoris IpyHTIB», BH-
BYAIOTh BIUTUB MIKpOOPraHi3MiB Ha OCOOJMBOCTI MPOIECIB MiHEpasi3arlii,
rymidikarii OpraHiYHMX pPEUITOK, BHBITPIOBAHHS MIHEPATbHOI YaCTHHU
TPYHTY, TpaHcopManii HOKUBHAX EIEMEHTIB, (HOPMyBaHHS HOBOYTBOPECHB
y IpyHTOBOMY Tipo(isi. BUBYarOTh cyyacHHMH Ta MHUHYJIMHA POCIMHHUH TIO-
KpHB. BH3HAUaroTh CHIBBIIHOIICHHS IUIOMI TEPUTOPil, BKPHUTUX CTEIIOBOIO,
JyYHOI0, TAO(ITHOIO, JICOBOIO, OOIIOTHOIO POCIMHHICTIO 1 CLTBCHKOTOCTIO-
JApCHKUMH KyJIBTYpaMu. Y TPUPOIAHUX YTiAISX BU3HAYAIOTH CKIIAM, TOBHO-
Ty TPaBOCTOIO i AEPEBOCTOIO, iX BUCOTY, cTaH. CKia[ TpaB’sTHOTO IOKPUBY
BH3HAYAIOTh 3a TOJIOBHMMHU YTPYNOBAHHSAMH (371aKu, 0000Bi, pi3HOTpaB’s,
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OCOKH, CHTHHKOBI) 3 ITEPEJIIKOM BHIOBOTO CKJIAAY. Y JTICOBHX yTPyITOBAHHSIX
BKa3yIOTh JIICOYTBOPIOIOY1 IPYIH 1 MOPOJIH, MIITICOK, YarapHUKH, TPaB’ STHUHA
1 MOXOBUH MOKpUB. BiICOTKOBE CHiBBIAHOMIECHHS TPYIl BU3HAYAIOThH Bi3y-
aIbHO. 3aralbHy T'YCTOTY TPAaBOCTOI0 BHPAKAIOTh Y BIiJCOTKAX MOKPHTTSI
MOBEPXHI IPYHTY HOro mpoekuiii. Y JiCOBHX YrpyHNOBaHHSIX HMOBHOTY BHU-
3HAYalOTh 3IMKHYTICTIO JEPEBOCTOIO 3a MPOCKTHUM IMOKPUTTSAM KPOHAMH.
BusHavaioTh BHCOTY, JiaMeTp, BiK MOpiJ, Kiac OOHITETY, TUI YMOB Miclie-
3pOCTaHHsI, THII JIicy. BiqMidaloTh pOCIMHU-IHIUKATOPH 3aCOJCHHS, COJIOH-
IIIOBaTOCTi, 3a0€3MEYCHOCTI MOXUBHUMH €JICMEHTAMH, KHUCIHX, JYXKHHX,
MIEPE3BOJIOKCHUX TPYHTIB. Ha OpHUX MONBOBHX YTiIJAX ONUCYIOTh CTaH
KYJBTYPHOT POCIHMHHOCTI, KUIBKICTh 1 BHIM Oyp’siHiB. [loka3yrooTh BIUIHB
pOCHI/IHHOCTi Ha MIKpoKIimMar TepuTopii. BrBuaroTe BIIHB 0e3xpeOeTHMX
i xpe6eTHHX TBapHH Ha MOP(OIIOTIUHI 03HAKH TpYHTY, OymoBy r[poqnmo ar-
POHOMIYHI ITOKa3HUKH. [loka3yroTs, sk POCIMHHHIA 1 TBAPHHHHI CBIT BIUTH-
Bac Ha HAIPSIMOK IPYHTOTBOPHUX MPOLECIB.

Penbed — 11e CyKynHICTh HEpiBHOCTEH 3eMHOI Kopu. BiH BIuMBae Ha
TeHE3UC IPYHTIB, CTPYKTYPY IPyHTOBOTO IIOKPHUBY, HOTO KOHTPACTHICTH 1 IPO-
CTOPOBY HEOTHOPIIHICTh, MIKPOKIIMAT MICIIEBOCTI OMOCEPEIKOBAHO: Uepes3
NePepO3MOALT POCIUHHOCTI, BOJIOTH, TerJia Touo. B Ykpaiuni HallOinbm po3-
MOBCIOMKEHI Taki Gpopmu penbedy: piBHUHHUMA, CITAaOKOXBHIISICTUH, XBHUIISC-
THH, TopOuCTHH, Tipchkuil. Penbed — me roioBHMI (akTOp, SIKUH BU3HATAE
BEPTHKANBHY KITIMaTHYHY, POCIMHHY i TPYHTOBY 30HANBHICTH y ropax. Xa-
paKTepu3youn peibed, BIAMIYAIOTh HAICKHICTh TEPUTOPIi 10 WOTO THITIB:
opopenbedy 3 BUCOTaMH Yy THUCSYi METPIB, Y MEXax SIKOTO BUJIIJISIOTH MaK-
popenbed 3 BITHOCHUMH BHCOTaMH B COTHI MeTpiB, Me3openbed (1—10 m),
Mmikpopenbedy (0,2—1,0 m), HaHopenbedy (0,1—0,2 m).

Cxunm 1 BUCOTH Pi3HOI €KCIO3UIlT HArpiBarOThCSl COHSYHUMHU TPOMeE-
HSIMHU TI0-pi3HOMY. CXWJIM MiBJIEHHOI €KCITO3UIlii HArpiBalOThCS CHIIBHIIIE,
HIX CXWJIM 1HIIKUX eKCro3ullid. ToMy CHITOBHI MOKPUB Ha MIBHIYHUX CXHJIAX
JISKUTH JIOBILE, HIK Ha MiBJeHHUX. HeoqHakoBe MporpiBaHHA CXHUIIIB 4acTo
BeJIe JI0 PO3BUTKY Pi3HUX acolialliif pOCIMHHOTO MOKPUBY 1 PI3HOTO MPOSBY
epo3iitHux mporneciB. Ha cxuiax cTBOPIOIOTHCS YMOBH MiIBUIICHOT CYXOCTI
3a paxyHOK BTPATH BOJIOTH Yepe3 MOBEPXHEBHIA CTiK. Ha BBITHYTHX cXuMiax
Ta y IOHW)KCHHSIX, HABIIAKH, HAKOITUIYETHCS BOJIOTA 32 PaXyHOK JICITIOBIalb-
HOTO CTOKY 3 OTOMYIOUHUX CXWIIB. Penbed) Takoxk BITMBAE HA MIBUIIKICTh, Ha-
TPSIMOK BITPY 1 ITPOSIB BITPOBOT epo3ii.

V ripchkux yMOBax 31 30UIBIICHHSM BUCOTH 3MEHINY€ThCSI KiJTbKICTh TETI-
J1a Ta 301IBIIYEThCS KUTBKICTD OTaliB, III0 00OYMOBIIIOE BEPTUKAIBHY 30HAIb-
HICTh TPYHTOBOTO TOKpHBY. Tak, Oinst migHDKKd KpUMCBHKUX Tip MaHYIOTh
crenoBi ymMmoBH 1 Bumagae 350—400 MM onajiB Ha piK, a HA HOTO BEPXiB’sIX
(stitnax) — o 1000 mm, y 3B’sI3Ky 3 4KM 1 BiZIOYyBa€ThCS 3MiHA BEPTUKAILHUX
KJIIMaTHYHUX 1 IPYHTOBUX nodAciB. Y Kapmarax 1i 3MiHHM OiJbII KOHTPACTHI.
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HeoOxiHO BH3HAYaTH BIUIMB PI3HUX €JIEMEHTIB pelibedy Ha TCTUIOBHH,
CBITOBHH, BOAHHIA, COILOBUI PEKUMU IPYHTIB. B yMoOBax sipy>kHO-0aJKoBO-
TO penbedy BUBYAIOTH HOTO BIUIMB HAa iHTEHCUBHICTH IPOSIBY BOIHOI epo3ii,
MIKPOKJIIMAT TEPUTOpIii, IMUONHY 3ajsiTaHHs MiIPyHTOBUX BOJ, BEPXOBO/I-
Ku. BU3HauaroTh 3aKOHOMIpHOCTI OPMYBaHHS IPYHTIB 3aJI€XKHO BiJl PopMH
penbedy.

I'pynToTBOpHI (MaTepUHCHKI) OPOIM — II€ TaKi 0CAI0BI TipCHKi MOPO-
JIM, Ha TIOBEPXHI Ta 3 TiJIa IKUX YTBOPIOIOTHCS IPyHTH. [1iJ] IpyHTOTBOPHUMHU
MOPOAAaMH 3AJATAOTH MICTHIIAK0Y1 TTOpOoau. MaTeprHChKI IOPOAU CYTTEBO
BIUTMBAIOTH HA XIMIYHHHN, MiHEpaIOTYHNH, TPaHyIOMETPHUIHIN CKIIAJ IPyH-
TiB, 1X (i3uuHi, (i3UKO-MEXaHIYHI BIACTHUBOCTI, BOJHO-TIOBITPSHUMN, TEILI0-
BUH 1 IOKUBHUH pesknuMu. CKITa] 1 BIACTHBOCTI MAaTEPUHCHKUX TTOPIJ] BILIH-
BAIOTh Ha IIBHUJIKICTD 1 HAPSIMOK I'PYHTOTBOPHHX ITPOIIECIB.

3a MOXOKEHHSIM TPYHTOTBOPHI IMOPO/IX MOJUISIOTH HA TaKi OCHOBHI I'py-
MK: eNIOBiabHI, KOJIOBIallbHI, TMPOJIIOBIANIBbHI, IENOBIANIbHI, AIIOBIaIbHI,
03€pHi, JHOJOBUKOBI, BOIHO-THOJOBHKOBI, 03€PHO-IHOJOBUKOBI, MOPCHKI,
eonoBi. [Topoau BiApi3HAIOTHCS O{HA BiJl OAHOT MOP(OJOTIYHUMHU O3HAKAMH,
YMOBaMH 3aJisiraHHs, OylOBOIO, XIMiYHHUM, MIHEPaJOTi4HUM, TPaHYJIOMET-
PUYHUM CKJIQJIOM.

Entoginn — 1ie NpoAyKTH BUBITPIOBAHHS BUXIAHUX TOPIJ, IO 3aU-
MIMINCS HA MICI CBOTO YTBOpEHHA. EIOBIl IIITBHUX MOPiA MONIMPEHUIT
31e01TBIIOTO B TiPCHKUX paifoHax. B YkpaiHi HallO1IbII MOMTMPEHUH SITIOBIi
TBEpANX KapOOHATHUX MOPif (BaIHAKY, KPEHIH, JOIOMITY); Oe3KapOOHATHIX
(TTiCKOBUKIB, MAarMaTHYHIX ) TIOPiA. XapaKTepHOIO 03HAKOIO IIUX MOPiT € TPy-
003epHHUCTICTD, NICOCHUCTICTh, HEBEIIMKA TPYOH3HA Ta MOCTYIIOBHI TIepexij
JI0 HEBUBITPEHUX TOPI/I.

Konrogiii — 1ie BiIKIIaIM HA CXUIIAX, OIS TTHDKKS Tip y BUTVISI OCHITIB
Ta 00BajiB. XapaKTepPU3yIOThCS PI3HOMAHITHUM TPaHYJIOMETPUYHUM CKJa-
JIOM JI0 KaM’SIHUCTOTO.

Ilponweiin — TpOIyKTH BUBITPIOBAHHS PI3HUX MOPiJ, IO MepeBiakia-
JieH1 OypXJIMBHMH, aJ1€ KOPOTKOYACHUMH TIOTOKaMH aTMOC(epHHX BOJ (cere-
BHUMHU MMOTOKAMH) 1 BIZIKJIaJICHI Ha MPUTIPChKUX MOXUINX piBHUHAX. Lle mora-
HO BiJICOpPTOBaHa rpy00yJiaMKoBa IMOpoJa.

/lentogiti — TIpOIyKTH BUBITPIOBAHHS Pi3HHUX MOPiJ, IO TEPEBiaKIaACH]
arMocepHUMH (CTIKaIOUMMH) BoAaMu. BoHM 3aliMarOTh CXUIIM Ta TIOHIKESHI
Miciist. Ile mapyBarta apiOHO3eMHCTa TTOPOJA, YacTO TyMyCOBaHa, ii CKJad
TIOB’SI3aHUH 3 XapaKTepoM TIOPif, 10 BUXOIITH HA TIOBEPXHIO ITiABUIICHHUX
JIISTHOK penbedy. 3a yacoM po3pi3HSIOTH JIaBHIN 1 CydacHHH JeIOBIH, a 3a
MICIIEM BIJKIIaJIEHHS] — CXWJIOBUH 1 SIpy>KHUH.

Ant06iii — 11e TOPOJIH, IO YTBOPIOIOTHCS BHACIIAOK OCTIHHUX PIYKOBUX
BOJIHMX TIOTOKIB 1 BUKJaJieHI y piukoBux jnonuHax. lle mapysara, npiOHo-
yJIaMKOBa MOpoJa, 3 100po0 00KaTaHICTIO 4acTO4OK. PO3pi3HAIOTH NaBHIiH
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1 Cy4acHU aloBil: TIepIIMi 3aJisira€ Ha Ha/I3aIIaBHUX Tepacax, Jpyruid —
y 3amiaBi. BuainsoTh Tpu dalii cydacHOro aroBi0: pyCcIOBHH, 3alJIaBHUH,
CTapUYHUI.

O3epni — QOpPMYIOTHCS B 3aMKHEHUX TMOHWKEHHSIX, Ha MICISIX KOJHUIII-
HiX 03ep. BoHu mapyBari, Ba)KKOro TpaHyJIOMETPHYHOTO CKIIAAy 3 BUCOKUM
ymicToM MynucToi gpakiii. CocTepiraloThCs MPOIIAPKH CallPONENiTy, TOp-
¢y, OyBarOTh OIVICEHI Ta 3aCOJICHI.

Mopena — e 1,070BUKOBI Bijkiaau. [Topona yepBoHO-Oypa, Ma€e re-
PEBAXXHO CYIIMHKOBUH TPaHYJOMETPUYHUI CKJIaJ 3 BKIIOUCHHSIMH Ba-
JyHIB, TagbKH, rpaBifo. YacTime mMopeHn Oe3kapOoHaTHI (Kucii), aje pia-
KO TparusitoThest 1 kapOoHarHi. Crioctepiraerbest ocepenkamu y Ilomicei
Ykpainu.

Dnrgiocnauianvii (600H0-1b0008UK06I) 6I0KNA0U — TIE TIEPEBAKHO
TiIIaxi, Cyminiani TOPOAH, 110 NEPEBIIKIAACHI BOJAMH il Yac TAHEHHS JIbO-
noBuka. Lle mrapysari, 6i/1HI Ha eIEMEHTH JKUBJICHHS IOPOAH. BoHU € rpyH-
torBopHUMH Yy [losicci, IHKOIH MiJCTHIAIOTHCS MOPEHOIO.

Jimnozcnayianvhi (03epHo-160006UK06i) 8i0K1A0U — 1Ie TOHKOIIAPY-
BaTi CTPIYKOBI INIMHU, 10 YTBOPIOIOTHCS y MOHM)KEHHIX Ha MiCLi JIbOAOBH-
KOBHX 03€p.

Mopcuoki 8i0K1a0u — 3aCONEHI TIOPOJIH, 1110 3AIATA0Th Y MIiCIISIX perpecii
Mopsi. Ha KepueHchKkOoMY MIBOCTPOBI 3aJIATal0Th MAUKONCHKI TIMHUA CIPOTO
KOJTBOpPY. BOHM IIinTbHI, TOHKOIIAPYBATi, 3aCOJICHI.

Eonosi 6ioknadu — 1e MilaHi Ta MATYBaTi MOPOIH, IO YTBOPUIHCS
3aBIAKH IiSUTHHOCTI BITPY. Y IyCTEISIX €0JIOBi MICKH yTBOPIOIOTH OapXaHH,
B paifoHax MOMIPHOTO KJIiMaTy Ha Oeperax MOpiB i B IOJMHAX PIYOK — JIFOHH,
ropou. Bonu pyxomi.

Jlo mumyBaTHX €0JOBHX HOPIJ HaJekKaTh Jecosi nopoou. BoHu 3aiiMa-
10Th 75% Teputopii Ykpainu. [ToxomkeHHs IX A0 KiHIS HE BCTAHOBIICHO, ajie
OLIBII BIPOTiIHOIO, IO €0JI0BE. BOHM 3ai15ratoTh Ha MDXXPIYKOBHX BOJOALIAX
npagaBHix tepac y Jlicocremy i Creny Ykpainu. Lli mopomu mominsitors Ha
JIeCH 1 JIECOTONIOHI CYTIIMHKH.

Jlecu — moniMiHEpalbHi, MyXKi, MHIyBaTO-CYTJIMHKOBI OPOaH, OypyBa-
TO-TIAJIEBOTO KOJBOPY, BUCOKO mopucTi (1o 50%), xapbonarHi (10—15%),
Oarati Ha CTICMCHTH JKUBJICHHS. Y HAIPSMKY Ha MIBJCHB 1 CXiJ] TPaHyJIOMET-
PUYHUI CKJIa]l IIUX MOPIJ] CTAE BAKIHM.

Jleconodioni cynunku — 1ie iepeBiAKIIaAeH necu. Ha BiqMiHy Bif jeciB
BOHH IIIapyBarTi, MEHIII KapOOHATHI 1 MaJIOTIOPHCTI.

JlecoBi mopoau HalKpaii JJisi TPYHTOTBOPEHHSI, ajie epo3iifHOHebe3ney-
Hi. Jlecu migcTmiialoThCs MEPEeBaXHO Mickamu, muHamu. Ha cxumax Oasnok
y Jlicocteny i Cremy, Jie JIeCOBI TOPOJIU 3MUTI, IPYHTOTBOPEHHSI BiZIOyBa€Th-
sl Ha Yepeono-Oypux 2runax. Bouu kapOoHaTHI, 3aCOJICHI BOXOPO3UNHHUMHE
COJISIMH, MAIOTh IPU3MATHYHY CTPYKTYPY.
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Cmpoxami enunu 3a5ratoTh i YepBOHO-OypUMH 1 3’ SIBIISIOTHCS Ha I10-
BEPXHI CXWJIIB BHACIIOK epo3iiiHuX npoueciB. BoHu MatoTh cTpokare 3adap-
BJICHHSI — Ha cipoMy ()OH1 OJIMBKOBI Ta Oypi IUIIMU, MICISIMA MarOTh MilllaHi
MIPOILAPKH.

banmcoeki 2nunu € TpyHTOTBOPHUMH Ha CXMjiax y cepeanbomy llpu-
JqHiCTpOB’i. BoHNM MaloTh Cipuii, a00 JKOBTO-CIpHH i3 3€ICHKYBATHM BiITiH-
KOM KOJip, 3JIUTi, BOZOTPHUBKI, MAIOTh IPOIIAPKH KapIaTChKOi TaIbKH.

Y YepHiBelbKiii 001aCTi CIIOCTEPIralOThCS MOPHOHCHKI 2AUHU, K1 CXOXKI
Ha 0aJITChKi, aJle MICTATH MEHIIE TaIbKH.

MaiitkoncoKi (MOPCHKE) enuHu — TOPOJI CIPOTO KOJIBOPY, AYKe IiJIbHI,
TOHKOIIAPYBATi, 1IHKOJIM 3 JIIH3aMH TICKY, 3acoiieHi. Po3moBciomkeni Ha Kep-
YEHCHKOMY IIBOCTPOBI.

CapmamcuKi 2iunu — nopoay ciporo ado 3eJIEHOro KoJbopy. 3a BIacTH-
BOCTSAMH HaraayoTh MaWKOIIChKi ITTMHU. PO3MOBCIOMKEH] Y CTEMOBIH YacTHHI
Kpumy.

Kaoninogi znunu — mnopoau Oinoro, abo SICHO-POKEBOTO KOJILOPY.
VY Tlomicci — Ge3kapOoHarsi, y Jlicocremny i CTeny TparuisitoTbes CliadOKoKap-
OOHATHI, MICI[IMH 3aCOJIEHI.

Kapoonosi ma nepmompiacosi 2iunu BUXOIATh Ha MOBEPXHIO CXUIIIB
y Mexax Jlonbacy. BoHU ciporo, 4epBOHOTO # 3€JIEHOTO KOJIBOPY, 4acTo 3a-
COJIEHI.

3a BIJIMBOM Ha IMPOIEC IPYHTOTBOPEHHS PO3PI3HAIOTH KUCI Oe3kapOo-
HaTHI TIOPOJH 1 TOPOAHX, IO MAIOTh y CBOEMY CKJIaJi KapOOHATH KalbIIif0
CaCO, abo Ca(HCO,),. Jlo xkucnux 0e3kapOOHATHHUX TOPiA, y CKIIAJI SIKUX
Oinprre oxcuny kpemuito (SiO,), HanexaTb MOPEHH, BOAHO-IbOIOBHKOBI,
JIaBHBOAJTIOBIQJIbHI T2 YACTKOBO CYYacCHI aJlfOBialibHI BiIKIaU. Y TaKUX T0-
pomax HeMae OCHOB (Hacammepe] Kajbllilo), sKi MO O HeWTpasizyBaTH
KHCJIOTH, L0 YTBOPIOKOTHCS y Tporieci rpyHToTBOpeHHs. KonoinHa dpakimis
IPYHTIB, IO YTBOPIOIOTHCS HA TAKHX MOPOJAX, TUCIIEPTy€EThCs, HA0yBae py-
XOMOCTI 1 TOCTYIIOBO BUMHBAETHCS B CEPEIHIO YACTHHY I'PYHTOBOTO Hpo(i-
mr0. BepxHi ropu30HTH IPYHTIB 301THIOIOTECS Ha KOJOInM Ta 6io¢ineHi ene-
MEHTH, CTalOTh KACIMMHU. TOMy Ha WX IMOPOJax yTBOPIOKOTHCS OiHI, KHCIT
MA30JIMCTI 1 IEPHOBO-ITI30JIMCTI TPYHTH.

Ha xapOonatHHX mopopmax (Jiecax, JecormomiOHux CYIJIMHKAX, CITIOBIT
KapOOHATHUX TIOPiT) KapOOHATH KaJbIIif0 HeI/ITpaJ'I13y}OTB KHCJII TTPOTYKTH
IPYHTOTBOPCHHSI, 3MEHIIYIOTh KHCIIOTHICTh IPYHTY 1 KOAryJIIOTh KOJOIIH.

[pyHTOTBOPHI Ta MiJCTHJIAKOYI TIOPOIM BMBYAKOTH Y IPYHTOBUX PO3Pi-
3aX, MPUPOAHUX | MITYYHUX BiJCIOHEHHSX. [ pyHTOTBOPHI MOPOJH, & TPU
HEBEJMKIH X rpyOu3Hi 1 MiACTUIIAI0Y] TOPOAH, OMUCYIOTH 32 MOp(hOoIOTiy-
HUMH O3HAKaMH, AAOTh IM XapaKTEPUCTUKY 3 MOy MPHIATHOCTI IS
IPYHTOTBOPEHHS 1 BIUIMBY Ha arpOHOMIYHI BJIAacTUBOCTI IpyHTIB. Oco0-
JUBY yBary I'PyHTOTBOPHHM 1 MiJCTHJIAIOYMM MOpOJAaM NPHUIUISIOTE MPU



234 rpyHTO3HaBCTBO YacTkoBe

BH3HAUYCHHI MPUJIATHOCTI IPYHTIB JUTs OaraTopivHUX HACcaKeHb (CaIiB, JICIB,
JCOBUX CMYT).

Yac — mepion rpynroreHesy. CydacHi IPYHTH € IPOXYKTOM TPUBAIIOL
i CKJIa[JHOT re0JIOrigHO1 iCTOPii 3eMHOT NOBEPXHI. IPyHT HE MOYKE BUHUKHYTH
MUTTEBO. J{71s1 popMyBaHHs IpYHTY MoTpiOeH MeBHUN vac.

IIpouec rpyHTOTBOpEHHS, SIK 1 OyIb-IKUi NPUPOIHHUIL IIPOLIEC, Mae CBill
MOYaTOK, €Tally PO3BHUTKY, MIEBHY MIBUAKICTB 1 mepioa 3aBCPLICHHSL. rpyHTO—
TBOPEHHS MMOYMHAETHCS 3 MOMEHTY [TOCENICHHS KUBHUX OPraHi3MiB Ha MyXKii
BUBITPEHIN MOPO/Ii.

V miTeparypi HaBeAeHO YMMaio (akTiB Mo dac, MOTPIOHMI AT yTBO-
penns rpynty. e B. B. JloxyuaeB (1883) ycTanoBuB, 1m0 Ha BamHIKOBHUX
wmtax Craponano3pkoi dopreri 3a 760 pokiB YTBOPHBCS TPYHT, MOAIOHMIHA
JIO0 TPYHTIB, siKi chopMoOBaHi Ha Pi3HOTO POIy BalHSHUX Binkianax. Ha cri-
Hax Kam’sHenp-Tlopinbebkoi ¢opreri 3 1700 p. no 1930 p. chopmyBascs
IpyHT rpyoussoto 30 cM. 3a maHumu mBenckkoro rpyaro3Hanip O. Tamma,
JUTsL pO3BUTKY Mig3osmctoro rpyHty (A — 10 ecm; E— 10 ecm i B — 25 cm)
notpioro 1000—1500 poxis. M. 1. TopOynoB (1960), BuBUatouu ByaKaHIvHI
IPYHTH, BCTAHOBUB, 1110 Ha JIaBaX TUCSIYOIITHBOTO BiKY YTBOPHUBCS IPYHT I'PY-
o6usnoro 30—40 cm.

BBaxarotb, 110 1 ¢cM TyMyCOBOTO TOPU30HTY TPYHTY B YMOBaxX IIOMipHO-
ro kiiMary dopmyetbes 3a 100—200 pokiB, a moBHHIA TPOQiSTE CydacCHOTO
IPYHTY — BiJ KiJIbKOX COTEHB JIO0 KUTBKOX THCSY POKiB. O3HAKOIO 3aBEPIICH-
Hs (hOPMYyBaHHS IPYHTY, JOCATHEHHS HHUM 3pLIOTO CTaHy € YiTKa JudepeH-
miamnist mpodisfo Ha TeHETHYHI TOPH30HTH.

CyuacHu# IPYHTOBHI MOKPUB 3eMJIi Pi3HOBIKOBUI. HynbOBHIA Bik MarOTh
Ti JUISTHKH CYIIi, SIKi MOWHO 3BUTBHHJIMCS BiJl BOAW B PE3yJIbTaTi MOPCHKOT
perpecii (ITpukacmiii, [Tpuapainss), ocyieHHs AeTbT PidoK, TPy OyAIBHUITBI
nonpaepiB (lomnanmis). HynboBHil Bik MarOTh TaKoXK MOBEPXHI, BKPUTI BYJI-
KaHIYHHM IIOTIEJIOM CYYaCHUX BYJIKAHIYHHX BHBEPXKEHb Ta BiICIOHCHHS Bill-
KPUTHX Kap €piB 1 BiABAJIIB.

IpyHTH, SIKi HE JOCSIIM MOBHOI JudepeHmiaii i TOBHOTO PO3BUTKY MPO-
(biTr0, HA3UBAKOTD HE3PLIUMU AOO MOLOOUMU.

VY mporeci eBOMIOMIT JKUBOTO CBITY Ha 3eMJIl MPOCTEKYETHCS MPOLIEC BU-
HUKHCHHS HOBUX I'PYHTIB, 30UIBIICHHS IX PI3HOMAHITTSI.

Bik rpynriB Ha Teputopii CximHoi €Bpomm BiAmoBigae mepiomy 3a-
KiHYCHHS OCTaHHBOTO MAaTEPUKOBOTO 3JeneHiHHs (Onm3bko 10 THC. poKiB
ToMy) Ta moyarky Kacmiliceko-HopHOMOpCBHKOI perpecii. ¥ 3B’S3Ky 3 IIUM
BiK YOPHO3EMIB CTAHOBHUTH NPUOIM3HO 10 THC. pOKIB, 8 KAIITAHOBUX — 5—
6 THC. POKIB.

Bik rpyHTYy BH3Ha4Ya€ThCsl HE TUIBKU TIEPIOJIOM Bij 1moyarky (popmyBaH-
HSl TPYHTY 10 Tenep (aOCONIOTHUH BiK), aje 1 MBHUIKICTIO IPYHTOTBOPHOTO
MIPOIECY 3aJIeHO BiJ] penbedy 1 0cOONMMBOCTEN MaTEpUHCHKUX TOPia (Bij-
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HOCHHUH BIiK). J[at0Th aHami3 BiKy IPYHTY Y 3B’s3Ky 31 clenudikor icTopii
TEPUTOPIi, TPYOU3HOIO 1 T'YMYCOBaHICTIO MPODILIFO.

AHTPONOTeHHA AisIBHICTH BHPAXAETHCS y MPUCTOCYBAHHI IPYHTY IO
noTped JTOIUHU. AHTPOIIOTEHHHH (HAKTOp MEPETBOPIOE IPYHT SK IPHPOIHE
TUIO HA IIPUPOJIHO-AHTPONOreHHe. BUBYAIOTE BILIMB AHTPOIIONEHHOTO BILIH-
By Ha iHWI (haKTOpH IPYHTOTBOPCHHS (MIKPOKIIMAT, peibed, riapomorio,
MAaTePUHCHKI MOPO/IH, OOTaHIUHMI CKIIa[] i CTaH POCIUHHOCTI), 1 B LIIJIOMY Ha
HANPSIM PO3BUTKY IPYHTIB i fiOro BIACTMBOCTI. AHAIII3YIOTh BIUIUB HA IPYHT
3aX01iB OKYJIKTYPIOBAHHS (xXiMiYHEX MeniopaLliii, BHECCHHs J00pHB, arpo-
TEXHIYHHX 1 MPOTUEPO3IHHKUX 3aX0/iB TOMIO). J[af0Th OIIHKY AErpaayouoMy
BIUTUBY JIFOJAWHH HA IPYHTOTCHE3 (HEHOMipHE 301IbIICHHs [UIOI] OPHUX 3e-
MeJlb, BUPYOKa JIiCiB, PO30pIOBAHHS CXWIIIB, 3aIlJIaB PiUOK, HeperynLOBaHHﬁ
BHUTIAC xyz[o6n n06yTOBe 1 TEeXHOTCHHE 3a6pyz[HeHH;1 IPYHTIB, CTEIOBI Ta JIi-
COBI TIOXKEXKI, €pO3is, MATOILICHHS IPYHTIB TOIIO).

3aBepmy10TL po3mIsia GaKTopiB Ta YMOB IPYHTOTBOPESHHS aHAI30M iX Cy-
KyITHOTO BIUIUBY Ha IPYHTOTBOPEHHSI.

3aBnaHHs A1 CaMOCTIiHOI poboTu

3appanns 1. 3a JOMOMOIoOK0 arpoKJIiMaTUYHOIO JOBIJIHUKA 1 BiIMOBI-
HUX KapT O3HAHOMUTHCS 3 KIIMaTOM 1 penbedoM, pO3TIOBCIOKEHHSIM TPYH-
TOTBOPHUX MOpPi B YKpaiHi.

3aBaanus 2. O3HallOMUTHCS 3 OCHOBHMMH MAaTE€PHHCHKHMH TOPOAAMHU
VKpaiHu, BUKOPHUCTOBYIOUN Ha0ip AEMOHCTpAIliifHOI KOJIeKIIii 3pa3KiB IpyH-
TOTBOPHHUX ITOPiJ] 1 MOHOJITH IPYHTIB.

Obnaonanns:

Konexist 3pa3kiB IpyHTOTBOPHUX IOPiJl, MOHOJITH I'PYHTIB, arpokiima-
TUYHUHI NOBIAHUK, KapTa reoMopdosoriynoi OynoBu YkpaiHu, Kapra IpyH-
TOTBOpHUX 1opia Ykpaiuu, 10% pozunn HCL

Bupilumntv KOHKpETHI cuTyaLlii:

1. Ha TepuTopii 0HOTr0 rocrnonapcTBa mopsij| 3HaXOAUThCs JTICOBUN Ma-
CHB, TIOJIE 1 3amiaBa piukd. [laiiTe XapaKTepUCTHKY OCOOIUBOCTSIM MIiKpO-
KJIIIMaTy Ha IIUX TepuTopisx. UnM BoHN 00yMOBIEHi?

2. Ha ocHoBI moka3HuKiB Koe(ilieHTa 3BosIoykeHHs B 30H1 [Tomicest Ykpai-
v — 1,3, Jlicoctenmy — 1,0 1 cyxoro Cremy — 0,4 BKaXiTh TepeBayKarOumii
HanpsMOK BEPTUKAJIBHOI MIrparlii po3unHHUX PEYOBHH Y TPOQIISIX TPYHTIB
LIUX PETIOHIB.

3. ITix yac pociipKeHb IPYHTOBOTO MOKPHUBY OOPOBOI TEPACH PIUKH B HKH-
BOMY HarpyHTOBOMY ITOKPHBI BUSIBIIEHI TaKi POCIMHU: KHUTO JIOMKE, 4eOpelb,
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IIMUH MIIaHAH, OYATOK. Ha KKl TpaHyIOMETpUYHUI CKIIaJ] IPYHTY BKa3ye
151 POCIMHHICTH?

4. Tlix gac oOCTeXeHHS IPYHTIB (hepMEepPCHKOTO TOCMOIAPCTBA y CTETIO-
Biif 30H1 3 METOO MMiIOOPY AUISHKH ITiJT I0TYHEBUI Cal, IPYHTO3HABEIb CIIO-
CTepiras 3 YOPHO3EMH 3BHUAIIHI Ha JIECOBUX MOPOJaX 1 Ha CUIbHOKapOOHAT-
HUX, 3aCOJICHUX YEPBOHO-OYpUX TIIMHAX 1 YOPHO3EMH JIyYHi COIOHYAKYBaTI.
ITikaxiTh sIKi 3 MUX IPYHTIB MAlOTh KpPaIlli BOJHO-TIOBITPsIHI BIIACTUBOCTI Ta
SKHM TPYHTaM CJIiJl HaJlaTh TiepeBary npH 3aKiajii camay?

5. Onucyroun IpyHTH 3 OZHAKOBOIO TPUBAJICTIO IPYHTOTCHE3Yy — HOp-
HO3EMY TE€pacoBOTo Ha Jieci, TpyonsHoro 0,9 M, 110 3aiirae Ha OJJHOJICCOBIH
Tepaci i IepHOBOTO CI1a00PO3BUHEHOTO IPYHTY Ha JABHROMY aJIfoBil O0pOBOT
TepacH, rpyou3Horo 17 cM, CTyIeHT 3p00HB BUCHOBOK, IO I1i IPYHTH MalOTh
pi3HUIT BiTHOCHUH Bik. [TosICHITE YoMy.

6. Ilig yac onmcy pOCITUHHOCTI CXUJIIB CTApOJAaBHBOI OAJIKU PI3HOI eKC-
MO3MLIi BCTAHOBJIEHO, 1110 Ha MiBAEHHUX CXUJIaX POCIMHHUI TOKPUB 3pilpKe-
HUH, IaHye TPYIHULSA, MOXKHA CIIOCTEPIraT KOBUII, YeOpeLlb, [IMHH MiIIaHUi.
Ha niBHIYHOMY CXWJII pOCJIMHHICTB I0Ope PO3BUHEHA Ta Moiana 06000B0-311a-
KOBUM PIi3HOTPAB’sIM. YKaXiTbh, SIKMH 3 TUX CXHUJIIB Ma€ TIpIIUI BOAHUH 1 TeM-
TiepaTypHUI PeKUM Ta € HaOIbII epo3iliHo HeOesneuHuM. Yomy?

7. BuB4aroun 3aCONEHHS IPYHTIB, CTYJIEHT 3pOOMB BOJHY BUTSDKKY JIUIS
MPOBEICHHS SIKICHUX PEaKI[iif Ha MPUCYTHICTB JISTKOPO3UMHHUX COJICH: 3 Jie-
PHOBO-TII30JIUCTOTO IPYHTY Ha MOPEHI, YOPHO3EMY OIIi[30JICHOTO Ha JIieCi,
TYYHO-00JIOTHOTO IPYHTY Ha CY4aCHOMY allfoBii. ApryMeHTYHTE JOIUIBHICT
WX JIiH CTYICHTA.

Pexomenoosana nimepamypa: [1, 2, 3, 4, 8].



NMPO®UIb I'PYHTIB
I AOro MOP®OJ10INYHI O3HAKHU

VY npoyeci susuenns yiei memu suguarome maxi numanHs.
1. Tonamms npo tpynmosuti npoghins i cenemuuni 20pu30HmMu IPYHNY.
2. Tunu 6yoosu tpynmogozo npogiuio.
3. Mopgonoziuni osnaxu rpynmy.
4. Homenkxnamypa i cumgonu 2eHemudHux 2opu30Hmie IpyHmie.

IpyHTOBWI MPOQIsL

[1ix BIUIMBOM I'PYHTOTBOPHOTO TPOLECY (POPMYETHCS l‘pyHTOBI/II\/‘I npoq)inb

fpyHTOBnM npogijieM Ha3WBAETHCS BEPTUKAIBHUN pO3pi3 IPYHTY BiJl
MOBEPXHi JI0 MAaTEPUHCHKOI MTOPOAH, IKUI CKIIAJA€ThCS 3 YTBOPCHHX iz gac
MPOIIECy IPYHTOTBOPEHHSI TEHETHYHO B3aEMOTIOB’ I3aHUX TOPU30HTIB Y MEB-
Hi¥ TTOCTIJOBHOCTI.

YacTto roBopsiTh, MO IPYHTOBUH MPOQiIb — IIe CyMa FeHETHYHUX TOPH-
30HTIB IPYHTY, @ IHKOJIM — 1€ CYKYITHICTh TEHETUYHUX TOPU3OHTIB IPYHTY,
YTBOPEHUX Y XOJIi IPYHTOTCHE3Y.

KoyxHuii THIl TpyHTY Mae BianoBiiHYy Oy10BY podiiio.

I'eneTH4Hi rOPU30OHTH — 1€ OJHOPIAHI OUTBII-MEHII TOPU30HTANBHI
mapy, SIKi YTBOPHIIHCSI TIPU TIOIUICHHI BEPXHBOI TOBIII MaTEPUHCHKOT mopo-
I T 4ac IPYHTOTBOPHOTO mporecy. POpMyBaHH: IPYHTOBUX TOPU30HTIB
OB’ si3aHe 3 IePEMILLICHHAM HpOL[yKTlB IPYHTOTBOPEHHS 1 €Heprii B rpyHTOBII/I
TOBIII BHU3 ab0 Bropy, iX akyMmyJsslii, a TaKoX 3 MOIIAPOBUM PO3IOIIIOM
KOPEHIB POCIMH, MIKpPOOPTraHi3MiB Ta IPyHTOBHX TBapHH. Pi3Ha pyXoMicTb
IPOAYKTIB TPYHTOTBOPEHHS 00yMOBITIO€ (DOPMYBAHHS IBOX ABOX THIIIB IPyH-
TOBOTO MIPODUIIO: 2YMYCO-aKYMYIAMUGHUL TUT TIPODITIO YTBOPIOETHCS TIPH
MiHIMaIBHIH PyXOMOCTI HpOJZ[YKTiB I'PYHTOTBOPEHHS (IPYHTU I'yMyCO-aKyMy-
JSITUBHOTO 1 OOJIOTHOTO TIPOIIECiB IPYHTOTBOPCHHS, CONOHYAKH, Oypozemn);
Oougpepenyitiosanuii IPOGITH 3a EITIOBIATEHO — ITIOBIaJEHUM THIIOM, (bop—
MYETBCS ITpU 100pe BUPAKEHIH PyXOMOCTI PEYOBHH (ITiA30TUCTI, OITiA30JICHI
IPYHTH, COJIOHIIi, COJIOII).

MopdgonoriyHi 03Haku

VY pi3HUX IPYHTOBUX FOPU30HTAX BiOYBAIOTHCS Pi3HI MPOIIECH, SKi BILIU-
BAIOTh HA arpOHOMIYHI BJIACTHBOCTI IPYHTY B ILTOMY. [ eHeTHUHI TOPU30HTH
IPYHTY BIAPI3HAIOTHCS OJHH BiJl OXHOTO MOP(OIOTIYHUMH O3HAKAMH, CKIIa-
JIOM 1 BIIaCTUBOCTSIMU.



238 rpyHnTO3HaBCTBO yacTkoBE

MopdormoriuHi 03HaKH BiAI3EPKATIOIOTE XapaKTep IPYHTOTBOPHOTO MIPO-
1IeCy, BJIaCTUBOCTI IPYHTIB 1 € 1IarHOCTUYHOIO XapaKTEPUCTUKOIO.

J1o ocHOBHMX MOP(QOJIOTIYHUX O3HAK IPYHTIB BiTHOCSTHCS: TPyOH3HA TPYH-
Ty 1 OKpeMHX HOro TOpPH30HTIB, 3a0apBIEHHS, BOJOTICTh, CTPYKTYpa, CKJa-
JaHHS, TPaHYJIOMETPHYHHN CKJIaJ, HOBOYTBOPCHHS, CKUIIAHHS BiJ COJISIHOT
KHUCJIOTH, BKJTIOUEHHS, XapaKTep Mepexody Bifl OJHOTO TOPU30HTY 1O iHILOTO.

s BuBYeHHs OyIOBH IPYHTY 1 MOP(OJIOTIYHMX O3HAK OKPEMHX HOTO ro-
PHU30HTIB BUKOITYIOTh IPYHTOBI PO3pi3u (SIMH) 10 TIMOMHU 3alsiTaHHs Mare-
PHHCHKOT MOpOaH a00 70 MiATPYHTOBUX BOJ.

Y 1pyHTOBOMY MpO(diii BUIUISIOTH TEHETUYHI TOPU30HTU 1 HAa OCHOBI
TeHCTHYHUX O3HAK HAMAIOTH IM Ha3By Ta YMOBHI MO3HA4YKH (iHIACKCH abo
CHMBOJIH).

I'pyOM3Ha ropu30HTY BHMIPIOETHECS B CAHTUMETpPaxX Bill BEPXHBOI 10
HIDKHBOI HOro Mexi. [ pyOu3Ha OKpeMHX TOPH30HTIB CBIIYHTH IIPO HAMPS-
MOK, IHTEHCUBHICTh I'PYHTOBHX IPOIIECIB i arpOHOMIYHY IIIHHICTh TPYHTY.
OTxe, TTHOOKHH T'yMyCOBHII TOPHU30HT BKa3y€ HA IHTCHCHBHY aKyMYIISIIIO
CyMyCy Ta IOXXHBHUX PEUOBHH, HAsBHICTh TITHOOKOTO i J00Ope BHPAKEHOIO
€JIIOBIAJIbHOTO TOPU30HTY TOBOPUTH NMPO iHTEHCUBHI NMPOLECH BUMHBAHHS
1 HU3BKY POJIOUICTh I'PYHTIB.

3aranpHa TpyOU3HA MPOQLIIO TPYHTY BUMIPIOETHCS BiJl TOBEPXHi A0 Ma-
TEPUHCHKOT TOPOAM 1 3aJEKHUTh BiJ HAMPSIMKY IPYHTOTBOPHOTO MpOIECy
i crazii pO3BUTKY IPYHTY.

3a0apBieHHsI € OCHOBHOK O3HAKOI JUISI BU3HAYCHHS Ha3B OUIBIIOCTI
TpyHTIB. 3a0apBiICHHS TEHETHYHUX TOPHU30HTIB 3aJICKUTH BiJ iX XIMIi4HOTO
1 MiHepaoTiyHOTO CKIaay. OCHOBHI KOJhOPH — YOPHUH, YSPBOHUIMA, OUTHIA.
Criony4eHHsI Ta KiJIbKiCHE CITIBBIIHOIICHHS IIMX KOJILOPIB HA/Ia€ TOPU3OHTY
pizHOMaHITHHX BiATIHKIB (TpukyTHHK C. O. 3axapoBa).

Yopue, TeMHO- cipe 3a0apBJICHHS HAIal0Th IpYHTY TYMYCOBI PEUOBHHH,
cyan)l):m 3ai3a, rmpooxcn):m MaHIaHy; JKOBTC, ip)KaBO-4epPBOHE — OKCUIU
i r1):[p001<cuzm 3aji3a i altoMiHito; Ole — KBapll, KapOOHAT Kajbllilo, TillC,
PO3YHHHI COJIi, KAOJiHIT; cu3yBare, ONakuTHE, 3eJICHKYBaTe — 3aKUCHI CIIO-
nyku 3amiza. [Ipy Bu3HayeHHi 3a0apBlIeHHS TOPU30HTY IPYHTY BUALISIOTH
OCHOBHUH Komip 1 BiaTiHkH. Hanpuknaz, y ;koBT0-0ypomy 3abapBieHHI Apy-
THIA KOJIp OCHOBHHUH.

[Tpu omHOpimHOMY 3a0apBiICHHI MAarOTh TUTBKK Horo Hasmy. Ilpm Heon-
HOp1THOMY 3a0apBJICHHI BKa3yIOTh, 110 Ha ()OHI OCHOBHOTO KOJIbOPY BHILIIS-
I0Th TUISIMH, CTPIYKH iHIIIOTO KOJBOPY.

BoJsoricTs rpyHTY BIUIMBa€E Ha IHTEHCHBHICTH 3a0apBIICHHS, CTPYKTYPY
IpyHTYy. Ha MOTHK BUAIISAIOTH TakKi CTYIEHI BOJOTOCTI: CyXHH — BiJ JOTH-
Ky HE BiUyBAEThCS CBIKICTh, IPYHT YTBOPIOE MMHJI; CBIKUN — BiJ| JOTHUKY
BIZYYBA€ThCS CBIKICTB, ajie pyKa HE 3a0pYIHIOETHCS; BOIOIMH — BOJIOTA
Ha JIOTUK HE BiIUyBAa€ThCS, aje MpHU CTHCHEHHI B JIOJOHI YTBOPIOE TPYIKY;
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CHPHI — TPYHT JIMITHE 1 3a0pYIHIOE PYKH; MOKPHI — TP CTHCHEHHI y J0-
JIOHI BUJIIJISIETBCS BOJIA, 31 CTIHKH PO3pPi3y TOYUTHCS BOJA.

CTpYKTYpOI0 HA3WBaIOTh CYKYIHICTH arperariB pi3HOrO po3Mmipy Ta
(opMu, Ha AKi PO3MAAETHCA IPYHT Iij 9ac 00pobiTKy. [pyHTOBa Maca MoXKe
OyTH TIpejicTaBlieHa BiJOKPEMJICHUMHU MEXaHIYHUMU arperaramu (6e3cTpyk-
TypHa), a TakoX OyBae CKJE€Ha Yy TPYIKH (CprKTypHa) Bun crpykrypu
OIMHUCYETHCA B KO)KHOMY T€HETHYHOMY TOPH30HTI I'PYHTY 3a Kiacu(ikalliero
3axapona C. O.

Bpuicra cTpykTypa npuTaMaHHa IIHHUCTHM, OOJIOTHUM TPYHTaM; rpya-
KyBaTO-3¢pHHCTa — TyMyCOBHM 1 TepexiHuM TOPH30HTaM YOPHO3EMIB,
KallITAHOBHX TPYHTIB; TOpiXyBaTa 1 MpU3MaTnyHa — LTFOBIAIbHUM TOPH30H-
TaM MiI30JIMCTHX 1 OMMiA30JICHUX I'PYHTIB; CTOBITYACTA 1 IPU3MATHYHA — CO-
JIOHIIEBUM TOPU30HTAM; IUINTYACTA TUIACTHHYACTA, JIICTyBaTa — €JIIOBiajb-
HUM TOPH30HTaM MiJA30JIUCTUX, COJOHIFOBATUX, TAKUPOIIOAIOHMX IPYHTIB.
V mpupoai cTpyKTypa IpyHTY 4acrimie OyBae 3mimaHoro. Hampuknazn, rpym-
KyBaTO-3€pHICTA, TOPIXyBaTO-IIPU3MATHYHA. Y TaKOMY BHIIA[IKy OCTAHHE CIIO-
BO Y CKJIaJIHI Ha3Bl O3HAuYa€ KUIbKICHY MEpeBary NpU3MaTUYHUX arperaris.

CxJ1aJaHHs Ha3UBA€THCS 30BHILIHE BUSBICHHS LIUIBHOCTI i MOPUCTOCTI
IPYHTY.

3a Oy[0BOIO PO3PI3HSIIOTh IPYHTU: TOHKOMOPHUCTI (MEPEBAXKAIOTh MOPH
nmiamerpom MeHme 1 mm); opucti (1—3 mm); ry6uari (3—5 Mm); Hizapro-
Bati (5—10 Mm); komipkysarti (6impmie 10 Mm); TpyOUacTi (4epBOpOiHN); TOH-
KOIIIapyBari (IIIMTapHHU 3aBIIUPIIKK MeHIIEe 3 MM); mmapyBari (3—35 Mm);
IIiTrOBaTi (MITaprHA 3aBIMPIIKA Oitbire 10 Mm)

3a MiJIBHICTIO IPYHTH MOIUISIOTHCS Ha MyXKi (HIXK 3aDIHOIIOETHCS B Macy
IPYHTY 0O€3 3yCHIIb, SIMa KOTIAETHCS JIETKO); YIIUIbHEH] (HIK BXOIUTH HA BCIO
noBkuHy ne3a (15—20 cM) 3 MOMITHUM 3yCHIDISIM); IUTBHI (Y TPYHT JIe30
HOXKa BXOJIUTH TUTbKA HAa 5—6 CM); AyXKe IMiJbHI, a00 31UTI (KOmaTH My
JIONATOI0 MaiKe HEMOXKIIUBO, TOBOIUTHCS BUKOPUCTOBYBATH JIOM; JIE30 HOXKA
3arIMONIOEThCA B Macy IPyHTY Ha 1—2 cM); po3cumyacTi (Ipu CKHIAHHI
3 JIONATH Maca IPYHTY JIETKO PO3MalaeThCs Ha CTPYKTYpHi €JIeMEHTH; Taka
Oynosa XapaKTepHa Jrs MiaHux i cyrnmaHHx IPYHTIB).

3anexHo BiJ IUIONII MMOp Ha CTiHKax po3pisy, OyJoBa TOPU30HTIB MOXKE
OyTH 31MTOIO0 (IOPH Bi3yasIbHO HE BH3HAYAIOTHCS); MOPHUCTOIO (ITUIOIIA TTOP
3aiiMae MEHIIe TIOJIOBHHH IIIOIII 3pi3y); Ty»Ke MOPHUCTOIO (ILTOMIaA ITop 3aiiMae
O1ITBIIIEe TIOJIOBUHH TUTOIII 3Pi3y).

I'panynoMeTPpHYHUM CKJIATOM IPYHTY Ha3UBAETHCS BiZICOTKOBE CITiBBilI-
HOIIICHHSI B HbOMY OKPEMHX MEXaHIYHUX (paKiii: MmicKy, My, Myiay (ous.
po30in I «l panyromempudnuii cCKiaoy).

VY NoNbOBHX YMOBaX IPaHYIOMETPHYHHN CKIIaJA IPYHTY BH3HAYAIOTh Op-
TaHOJICTITHYHAM METOIOM IIIIXOM MOKPOIO CKAauyBaHHS IPYHTY B KYIIBKY,
LIHYP 1 KiNbLE.
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HoBoyTBopeHHs SBIISIOTH COOOIO JIOKAJIbHI CKYITYEHHS B Maci IPyHTY pe-
YOBUH pi3HOI (hOpMH Ta XIMIYHOTO CKIIALY, SIKi € HACIIAKOM IPYHTOTBOPHOTO
nporiecy. Po3pi3HstOTh XiMi4HI i 010J0TiYHI HOBOYTBOPECHHS.

Ximiuni Hoeoymeopenns TONIISIOTLCS HA BUIBITH U HAJIBOTH (XIMivHI
PEYOBHMHY BUCTYIAIOTh Ha MIOBEPXHI IPYHTY a00 Ha CTIHKaX po3pi3y y BUIIISAL
TOHKO] IUTIBOYKH); KIPOUKH, IPUMA3KH, 3aTHOKH HA 3pi3i IPYHTY a00 CTIHKax
MmIapuH (XiMIi9HI PEIOBHHU yTBOPIOIOTH MPOIIAPKH HEBEIUKOI TOBIIMHN);
MIPOXKWIKK 1 TPyOOUKH (PEUOBHHHU 3aliMarOTh XOIH YepB’sIKiB a00 KOpEHIB,
MOpY Ta IIAPUHH IPYHTY); KOHKpEIii Ta CTATHEHHS (CKYITYEHHS Pi3HHUX
PEYOBHH KyIsICTOI (hOPMH); MPOLIAPKH (PEUYOBHHH CKYITUYIOTHCS Y BEIHKIN
KUTBKOCTI, TPOCOYYIOUM OKpEMI IIapH IPYHTY ).

3a XIMIYHHM CKJIaJI0OM HOBOYTBOPEHHS MOAUISIOTHCS HAa TaKi TPyIu.

1. Haxonuuenmnsi 8yanekucio2o Kalbyilo ma MacHilo HAWOUIbII PO3IIOo-
BCIOJDKEH]1 B YOPHO3eMax, KalITAHOBUX 1 CIPUX OMiJ30JIeHUX IpyHTaX. BoHu
BUIUISIOTHCA y BUIVISIL: @) HABOTY, IKUH HaJla€ IPYHTY «CHUBHHWY; 0) MCEB-
JoMinenito (kapOOHATHOI IUTICHSABU) — CKYIYEHHS y’Ke TOHKHUX TOJT4acTUX
kpumtanis CaCO,, MgCO,; B) 011031pKa — IUISIM KYJISICTOT (POPMHU TiaMeT-
pom 10 1—2 cM, 3 Pi3KO OKPECICHUMH KpasMH, SKi 9iTKO BHCTYHAlOTh HA
3pi3i TPYHTOBHX TOPH30HTIB; T') )KypaBUMKIB — IIUIBHUX CKyITYeHb KapOo-
HATIB KaJbIil0 # Marxito pizHoi (opmu i po3mipiB; 1) TyTHKIB — IMYCTHX
BCEPEIHHI KYJIACTHX CKYyITUeHb KapOOHATIB; €) MPOIIAPKIB JIyIHOTO Mep-
TeJI0, SIKi CHOCTEPIraroThCsl B TiApOMOP(HUX IPYHTaX y 3aIulaBax pPIidoK
1 YTBOPIOIOTbCS BHACIIOK MPUHECEHHS BYIVIEKHCIIOTO Kajblilo MiATIPYHTO-
BUMH BOJIaMH i aKyMyJIsiLii HOro y rpyHTOBHX FOPH30HTAX.

2. Haxonuuenns okucnie i ciopamie 3aniza il MaHeaHy HAWYACTIIE CIIOCTE-
piraroThCs y TEPE3BONIOKEHUX IPYyHTaxX. 32 JOPMOIO PO3PI3HSIOTH: &) HAJIbO-
TH, TUTIBKH 1 BULIBITH Oyporo i TeMHO-0yporo 3a6aaneHH;1 SIKI yTBOPIOKOTBCS
Ha TIOBEpPXHi CTPYKTYpHHX OKpeMocTell a0 Ha CTIHKax LimapuH; 0) mpumas-
KM, TUISIMH, HAaThOKK PI3HOTO 3a0apBIIeHHS W BIATIHKY (BOXPHCTI, 6pyHaTHo—
Oypi, 4OpHi ToIIO), TiIceBno(iOpr (TOHKI (no 1 cm) CKyNYEHHS Fe — B ToBmIi
TTICKiB), OpT3aHIH (CKynquHsI Fe y BUIIISIII TIPOIIAPKIB 1—3 cM), OpPTIITEHHU
(;:[y)Ke IIUJTbHI 3QTI3UCTI TDTUTH, SIKI YTBOPIOIOTBCS TPH Jy)KE CHITBHOMY KOH-
TpacTi OKHCHO-BIJHOBHUX MPOIIECIB) y MIMIaHUX IPyHTaxX i mopomax. Ilces-
n0¢iOpH, OpT3aHAN W OPTIITCHHHM MAIOTh TiPOTCHHE IOXOIKCHHS. IPYHTH
1 IOpOAM 3 yKa3aHHMMH HOBOYTBOPEHHSMH OyBalOTh MIILIHO 3LIEMEHTOBAHUMHU
1 MalOTh XapaKTepHY CMyracTy OyJ0BYy (THUTPOBI» MICKH); T) 3aJi3UCTI TPY-
0OYKKM — HAKOIIMYEHHS CIIONYK 3aJIi3a 10 X0JaX KOPEHiB; J) KOHKpellii il 00-
OOBMHM — HAKOIIMYEHHS CIOJIy4YeHb 3aii3a 1 MaHraHy KyJsictoi (opmu Be-
JIMYUHOIO BiJI JIPIOHOTO 3epHA J0 BOJIOCHKOTO ropixa; €) 3aji30-MaHTaHIEeBl
MYHKTAaLil — pO3KHJaHI TeMHO-0ypi a00 YOpHI LATOYKH HA CTIHKax po3pizy.

3. 3axucui cnonyku 3aniza yTBOPIOIOTHCS B YMOBAaX HAJAMIPHOTO 3BOJIO-
JKCHHS IPYHTIB, MAIOTh BUIJISA]] CH3YBaTHX a00 CH3yBaTO-CIpUX IUTIBOK 1 TUISIM,
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CH3YBaTHX KipOYOK Ha IIOBEPXHI CTPYKTYPHUX OKPEMOCTEH 1 Ha CTIHKaX IIa-
PHH, a TAKOXK BUIVISI ONTAKUTHO-3€JICHUX BUIIBITIB BiBiaHITy. Cynbdiau 3amiza
(TiIpOTPOLIIT) HA/TAE OTIICEHOMY IPYHTY YOPHOTO 3a0apBIICHHSI.

4. Haxonuyennsi kpemnesemy CIOCTEPIraloThCsl B IFOBIAIBHUX TOPU30H-
Tax y BUNIAI OLISICTOT OOPOIIHUCTOI IPUCUITKKA HA MOBEPXHI CTPYKTYPHUX
OKpeMocCTel, TPOXKUIIOK 1 HAKOMMYEeHb KYJSACTOT (hOpMH B IOpax, a TAKOX
y BUIUIAZI 3aThOKIB, SI3UKIB Ta KUIIEHb y BEPXHii YaCTHHI 1TIOBIaIBHOTO IO~
PHU30HTY, 110 HAJIXOSTh TY/IH 3 EIIOBIIO.

5. Budinenmsi il HAKONUYEHHsT OP2AHIYHUX PeHO8UH SBIISIOTH COOOI0 3aThO-
KH 1 TUTIBOYKH TYMYCOBHUX PEUYOBHH, SIKiI BKPHBAIOTH TIOBEPXHIO CTPYKTYPHHUX
OKpeMocTell ab0 CTIHKM IIMApUH 3 YOPHUM KOJIOTIHUM JIaKyBaHHSM, a Ta-
KOK TYMYCOBaHI IUISIMH, KHIIIEH], SI3UKH, [0 YTBOPIOIOTHCS 33 PaxyHOK ITe-
PEMIIIIEHHST OPTaHIYHAX CHONIYK 3 BEPXHIX TCHETHYHNX TOPU30HTIB y HIDKIEC
po3TalioBaHi.

Bionocziuni nosoymeopenns (TBAPUHHOTO 1 POCIMHHOTO TTOXO/KEHHST) MO-
JKyTh MaTH Taki GOpPMH: YEPBOPOTHU — XBUJISICTI XOJM-KaHAJBII YepB’SIKiB;
KOIPOJITH — SKCKPEMEHTH JIOIIOBUX YCPB’SIKIB Y BUIVISII HEBEIUKUX KIIy-
OoukiB. Lle mmarouku 3emiIi, 0 IPOUIIIN KPi3k TPABHUI amapar 4epB’sKiB
1 mpoco4eHi (CKIeeH) IX BUAUICHHAMH; KPOTOBHHUA — ITYCTi Ta 3allOBHEHI
XOJI PUIOUUX TBapWH (XOBpaxiB, 0aiibakiB, KPOTIB TOIIO); KOPCHEBUHH —
3THHJII BETTMKI KOPEH1 POCIIHH.

CkunaHHAl TPYHTY Bil coqsiHoi kucjaoru. [lin wac MopdonorigHoro
OTINCY TPYHTY BU3HAYAIOTH HASIBHICTH Y TPYHTOBOMY Ipodisi KapOOHATIB, sIKi
MOKHA TT00AYHUTH, 3pOoOHMBIIM MpoOy Ha 3akwIaHHA IPyHTY 3 10% — HuUM
pozurHoM HC1. Ckumnanns OyBae: CHIIbHE, CEpE/HE, CJIa0Ke 1 BiJCYTHICTb
CKHUITaHHSL.

BxiroueHHSIMM HA3MBAIOTHCS Pi3HI BIJIOKpEMIJICHI Tija, pO3TaIlloBaHi
B Maci IPYHTY, YTBOPEHHS SKHX HE ITOB’s13aHE 3 IPYHTOTBOPHHM IIPOIIECOM.
[e kopeHi Ta iHIII YaCTHHH POCIIMH PI3HOTO CTYTICHS PO3KiIany (KOpeHEeBHUIIa,
UOYIIMHY, 320paHi MOKHUBHI 3QJIMIIKH 1 THIN, 3aJIMILIKU JICOBOT IMiICTHIIKH );
Yepenamky 1 KICTKM TBapHH, BATyHH, YJaMKH TipCHKHX IMOPi, IIMATOYKH
LIETIH, BYTULIS, CKJIa, 3aj1i3a TOIIIO.

Onucyroun KOPEeHEBY CHCTEMY, CIIiJl BKa3yBaTH, JIO SIKO1 rPpyny BOHA Ha-
JICKUTH: KOPCHEBWINA, OynbOM, HMUOYTHHM TpaB’SHUCTHX POCIHH, KOPEHi
TpaB’sSIHUCTUX POCIIMH, KOPEHi jJepeB 1 KymiiB. HeoOXiqHO TakoX OIHUTH
BEIMYKMHY O10JIOTTYHOT MacH. [[r0 OIIHKY MPOBOIATH BIJHOCHO IO 00’ €My
IPYHTOBOTO FTOPH30HTY 32 TAKUMH IPAJAIlisIMU KIJTBKOCTI KOPEHIB: JyXKe PiJl-
Ki — MmeH1e 5%; piaki — 5—25; 3Bnuaiini — 25—50; rycti — 6ibiie 50%
BiJl 00’ €My TPYHTY.

Iepexin oqHOT0 rOPU30HTY 10 iHIIOT0 BU3HAYAIOThH 32 3a0apBICHHSIM,
CTPYKTYPOIO, CKIAJaHHSIM, HOBOYTBOPCHHSM 1 TPaHYIOMETPHYHHUM CKIIa-
oM. 3a CTyNeHEeM BHMPa3HOCTI JiHiA MEepexoqy MiX TOpHU30HTaMH OyBae:
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PI3KOI0 — KOJIM CMyTa 3MIHH OJIHOTO 3a0apBIICHHS 1HITUM CTAHOBUTH MCHIIIC
2 cM, SCHOI — 2—5 €M, MTOCTYMOBOK — OLIbIIE 5 CM.

3a GopmMoIo TpaHUIld MK TOPH30HTAMU OyBa€: PiBHOIO, XBUIISCTOIO, SI3U-
KOITO/1I0HO0, TTMJIKYBATO0, KUIIIEHETO1I0HO0, PO3MHUTOIO TOIIIO.

Homenknarypa i cuMBon (1HI€KCH) TEHETUYHUX TOPU30HTIB

Y IpyHTO3HABCTBI MIMPOKO PO3MOBCIOKEHA CUCTEMaA 1HJEKCIB TOPU3OH-
TiB, 3anporioHoBaHa B. B. JlokyuyaeBuM. 3a mi€ro kinacuikaiiero TeHeTHUYHI
TOPU30HTH TIO3HAYAIOTHCS TIEPIIMMU JIITEPaMHU JIATHHCHKOTO a(aBiTy:

A — ryMycoBO-aKyMyJIITUBHUI TOPU3OHT,

B — mepexinHuii 10 MaTepHHCHKOT TOPOJIH,

C — marepuHCHKa 1Toposa.

L5 cMBOJTIKa TOPU3OHTIB PO3po0IIeHA [T YOPHO3EMIB, a ITOTIM Oyria Te-
peHeceHa Ha iHII THIW IpyHTIB. HemomikoM Takoro iHjekcyBaHHsS OyiIo Te,
IIO I1i CHMBOJIM BKa3yIOTh TUTBKH Ha TIOPSAOK IX PO3TAITyBaHHS y IPYHTOBO-
My 1ipoiJii i BOHM OJTHAKOBI B Pi3HUX 32 TEHE3UCOM I'PyHTaX.

B Vkpaini HHHI BUKOPHCTOBYETHCSI CHUMBOJIIKA T€HETUYHUX TOPU3OHTIB,
BBenena akajgemikom O. H. CokonoBchbkuM [4, 5]. 3a 1i€ro iHACKCALI€rO
KOKEH TeHEeTHMYHHMH TOPHU30HT Yy MpOQisi IPYHTY MO3HAYAETHCS MOYATKOBH-
MU JIATUHCBKMMH JIITEpaMH CIIiB, SKi BKa3ylOTb Ha T€HE3UC 1 BIACTHUBOCTI
TOPU30HTY.

[Hekcaltis 1 XapakTepUCTUKA OCHOBHUX TCHETUYHUX TOPU30HTIB!

T — mopghosuii — cxnagaeTbest 611 HiXK HA 70% 3 pOCTMHHHUX PEIITOK
PI3HOTO CTYIIEHS PO3KIIAY;

TH — mopgoso-nepeecnitinuii — CKIIATAEThCS 31 CIPECOBAHUX T'yMidi-
KOBAHHMX POCTMHHUX PEIITOK, Mae cabKy MUTyBaTO-TPYAKYBATy CTPYKTYPY,
qopHui Kouip. CriocTepiraeThesi Ha OKYIBTYPEHUX Top(bOBHmax

TC — mopdmw-mmepazzwomnuu — CKJIQIAETHCS 13 CHIBHOMOAPiOHE-
HUX MiHEepaJi30BaHUX POCIMHHHX PEIITOK. BoHM mopoxomnonioHi, rigpodo0-
Hi. [IpoisraroTs Ha epeoCcyIIeHHX TOP(OBHIIAX;

Ho — 7nicosa niocmunxa — HaaIpyHTOBUN MOBEPXHEBHU LIap Pi3HOTO
CTyIIeHs1 po3kiay, jicoBuii onaja (Hor) abo 3anmuiiku TpaB’SHUCTOT POCIIUH-
Hocti (noBcruna) (Hc);

Hd — oepuunnuii — cxmagaetscsi OUTbIIE HIK HAMOJIOBHUHY 3 YKHBUX
1 MEpTBHX KOPEHIB TpaB’ﬂHI/ICTo'i pOCJII/IHHOCTi‘

H — 2ymycosuii — TOPH30HT aKyMyn;mu TyMycCy, SKHM piBHOMIpHO 3a-
OapBITtO€ HOTO y YOPHHI KOJIIp 1 TICHO TIOB’ I3aHMI 3 MIHEPAJILHOI YaCTUHOO
TPYHTY, 3epHUCTOI a00 TPYAKYBATOI CTPYKTYPH;

E — emosianvruii — 3011HEHUHA HA OpraHivHI Ta MiHEpaJbHI KOJOiIH
PEYOBMHU BHACTIIOK iX BUMUBaHHS. Mae sicHO-Cipi i OUISICTI KOJTBOPH, TOPHU-
30HTAIBHO-TIOIITEHH;

I — imosianbruti — 30aradeHuii KonoinaMu (INIMHUCTUMHU 4aCTOYKAMU,
PYXOMUMH MIBTOPAOKCHJAMU M OpraHiyHUMH pedoBHHaMH). Mae Oypysa-
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TO-YEPBOHU, M’ICO-4YepBOHUH, OypyBaTO-OpyHATHHN, TEMHO-CIpHil KOJIp,
NIUTBHUM, TPU3MATHYHOI, TOPIXYBaTOl CTPYKTYPH;

I (SL) — cononyesuti — rpyHTOBa Maca Jye CHIIBHO ITEeNTH30BaHa, 30a-
raueHa Ha KoJoinu (TIIMHY, IBTOPAOKCHIN, OpTraHiuHI PEYOBUHHM) Ciporo abo
YOPHOTO KOJIbOPY, CTOBOYACTOT, IPU3MATUYHOT, FTOPIXyBaTOi CTPYKTYpH;

Gl — enetiosuti — MiHepaJdbHUN a00 OpraHo-MiHEpPaNbHUH TOPU30HT
OJIMBKOBOTO, CTalleBO-CipOro, ONAKUTHOIO YHM CH30T0 KOJIbOPY, Oe3CTpyK-
TYpHHIA, 110 YTBOPUBCS BHACIIJOK BiTHOBHUX MPOIECIB y TiAPOMOpPHUX
YMOBaXx;

M — wmepeerucmuii — TOPU3OHT aKyMYJSIii MEpPreiro TiJPOreHHUM
IJISIXOM.

[TepexinHi TOPU3OHTH MO3HAYAIOTHCS 3MIITAHAM CHMBOJIOM, SIKHH CKJIa-
JIAETHCS 13 CHMBOJIIB CYMIJKHIX TOPHU30HTIB:

Pf — ncesooghioposuii TOpru30HT;

R — opms3anoosuii TOpu30HT;

Rt — opmuwmetinosuii TOPU30OHT;

El — enrosianvho-inogiansHuil — NEPEXiAHUNA TOPUZOHT, Y SIKOMY TPOSIB-
JSIOTBCS O3HAKU JIBOX CYMIDKHMX FOPHU30HTIB, Y JAHOMY Pa3i eJt0BiaJIbHOTO
Ta 1II0BIaJIbHOTO;

Hp — 6epxusa uacmuna nepexionozo eopu3onmy — CHOCTEPIraeTbcs
B IPyHTaX 3 MOCTYIOBHM TMEPEX00M 03HAK TYMYCOBOTO TOPH30HTY /IO Mare-
PHHCBKOI IOPOIH;

Ph — nuoicna wacmuna nepexionozo copuzonmy, o MEXye 3 MaTepUH-
CBKOIO TTOPOJIOIO;

HE — 2ymycoso-eniosianvnuii copuzonm — XapakTepu3yeTbCs TUM, 11O
B HOMY Pa30M 3 HAKONWYEHHSM TyMYCY BiOyBa€ThCS TiAPOII3 MiHEpaiB
1 YaCTKOBHUI BHHOC MIPOAYKTIB pyHHYBaHHs (KOJOIIB, COJIECH TOIIO);

HI — 2ymycoso-intogianvruii — TOPU30HT, y AKOMY aKyMYJIOIOTHCS Op-
raHivHi 1 MiHEpaJbHI KOJIOI/IK, COJIi, IO BUMHTI 3 BEPXHIX EIIOBIaJIbHUX I0O-
PHU30HTIB;

P — mamepuncoka nopoda — ripcbka opoza, 3 AKoi yTBOPUBCS IPYHT.

[ — niocmunaioua nopoda — nopoza, 0 3aJrae HIKIE MAaTePUHCHKOL.

Maifxe BCi O3HaKH, IO BUAUISIOTECS B OCHOBHUX T'OPU30HTAX, MOXKYTh
TIPOSIBIISITHCS TTO-PI3HOMY: B OJIHUX BHITaJIKaX — OyTH OCHOBHUMH O3HaKaMH,
a B IHIIUX — JIOTIOMI>)KHUMH, JI€ BOHH MPOSIBIISIFOTHCS B MEHIIIIH Mipi. Y Tako-
My BHUITJIKy 1X MMO3HAYAIOTh TAKUMH K CAMUMH, aJie MAJICHbKUMH JIITepaMH
1 IUIITYTh MPABOPYY BiJl OCHOBHOT'O CUMBOIY, Hanpukian He, Hpi, Ip.

Oco0nuBi BIaCTHBOCTI TIO3HAYAIOTHCS TAK:

k — HasBHICTH KapOOHATIB;

§ — HasBHICTB Jierkopo3uuHHux coneit (Cl-, SO,>);

€ — HAsIBHICTb TiIICY;

¢ — HAsABHICTH COJIH;
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r — M’siki Fe-Mn-koHKpertit;

rt (n) — tBepai Fe-Mn-koHkperii;

rk (kn) — xapOoHaTHI KOHKpeTIii;

f — HasBHICTH BOXPHCTHUX IUISIM;

mf — meramopdizoBaHU TOPU30HT;

les — necuBoBaHMi (OTVIMHEHUH) TOPU3OHT;

( — yJaMKH OIIbHUX Oe3kapOOHATHUX MOPi;

gk — ynaMKku OiiIpHUX KapOOHATHUX TOPIJI;

Z — KOTIPOJIITH, YePBOPOiHU, KPOTOBHUHHU;

N — OpHUIl TOPU30HT;

df — rymycoBuii €0JI0BO-BIJIKIIA/ICHHIA;

pl — mIanTa)KOBAHUI;

ag — HaCWIHI (PEKyJIbTHBOBAHI) TOPH30HTH;

m — O3HaKH 0B’ 3aHi 3 OCYILIEHHSM;

Mo — O3HAaKH ITOB’sI3aHi 31 3pOIICHHSIM;

de(eol) — e010Bi HAHOCHI TOPU30OHTH Ha MMOBEPXHI IPYHTY;
dl — nemoBiaNibHI HAHOCHI TOPU30HTH Ha MMOBEPXHI IPYHTY;
al — amoBianbHI HAHOCHI TOPU30HTH Ha MOBEPXHI IPYHTY;
a (OpH) — OpHI TOPU30HTH;

(h), (s), (gl), ...— cnaOkuii mposiB MOP(OIOTIYHNK O3HAK;
/K, /s, /h, ..— TposiB MEeBHUX MOP(OIOTIYHUX O3HAK y HIDKHIN YaCTHHI
npodio.

Topu3oHTH, 10 3’ SABISFOTHCS BHACIIOK JISUTBHOCTI JIFOMUHH, ajie 3a CBOI-
MH BJIACTHBOCTSIMH HE BiAPI3HAIOTHCS BiJl IPHPOTHIX, TO3HAYAIOTHCS TAKU-
MU K JIITepaMH, 110 i IPUPOJIHI.

3apaanns 1. O3HalOMUTHCS 3 OCHOBHUMHU MOP(OJIOTIYHUMHU O3HAKAMH
IpyHTIB (3a0apBIICHHS, CTPYKTYpa, TPaHyJIOMETPUIHHH CKJIa]], HOBOYTBOPECH-
Hsl, BKITIOUCHHS1), BAKOPUCTOBYIOUM HAOIp JEMOHCTPATUBHUX KOJIEKIIIN IPyH-
TOBHUX 3pa3KiB JIJIsl KOOKHOT MOP(OJIOTIHHOT O3HAKH.

IHAnBIAyanbHe HaB4YasibHO-4O0CiAHE 3aBaaHHs

3aBaannsa 2. 3a BKa3iBKOIO BUKIA[a4da OMMCATH MOP(OIOTIUHI O3HAKH
IPYHTOBHX MOHOIIITIB.

Memoo onucy mopgonoziunux osnax y nabopamopii

YV MHCHSX PO3AUISETHCS TOBIIA MOHOJITY IPYHTY Ha TEHETHYHI TOpH-
30HTH. [opu3onTH no3HavaroThest iHaekcamu H, Hp, PH Tomo. ['pyouszna
TOPU30HTIB 3aMips€ThCS CAHTHMETPOBOIO CTpiukolo. IHaekcw i rpyOusHa

. . H
TOPU30HTIB 3aHMCY€ThCS B JaOOPATOPHOMY 3OIIMTI (HAIIPUKIAL, s’
Hj . 0
487[)73) BEPTHKAIBHO, TPABOPYY 3aJHINAIOTH MICIEC Ul Ha3BU TOPH30HTIB

1 orucy X MOpPQOJIOTIYHUX O3HAK.
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MopdosoriuHi 03HaKM ONMKUCYOTh y TaKii MOCIHIIOBHOCTI: 3a0apBIicH-
Hs, CTPYKTYypa, CKIaIaHHs, IPaHyJIOMETPUYHHIN CKJIaJl, HOBOYTBOPECHHS, CU-
nanHs Big HC/, BKIFOYEHHS, IEPEXil TOPU30HTY JI0 HACTYITHOTO TOPH30HTY.
Koxen onmcanuii Mmopdosorivauii mpodiias IpyHTY 3aMallfoBaTH B 30IIHTI
KOJIbOPOBUMH OJiBLISIMH.

3amnuc BeCTH B 30IIMTI 32 CXEMOIO:
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Onuc rpyHTOBOrO Npodijaro B 30LIMTI 3B1p$I€TI>C${ 3 miapy4HUKamH [4, 6,
7, 8] i «Arnacom nmouB YCCP» [9]. Ha ocHOBI MOp(0JI0TiyHOTO OMHCYy Ha-
JTAETHCS] Ha3Ba IPYHTY.

Obnaonanns:

JlaGoparopHuii 30IIMT CTyACHTa 3 HAKPECJICHOK CXEMOI0, Hadlp Ko-
JTHOPOBUX OJIIBIIB, CAHTUMETPOBA CTpiuKa (JIiHIMKA), HIK, KPareJbHUIIS
3 10-nporieHTHUM po3zunHoM HCI, KONEKIisl JIGMOHCTPATHBHUX 3pa3KiB IPYH-
Ty, MOHOJIITH TPYHTIB.

Bupiluntv KOHKpETHI cutyauii

1. ITix yac onucy MOPQOIOTIYHUX O3HAK BEPXHHOTO TOPU3OHTY OJHOTO
3 MOHOJITIB IPYHTY OyJiM BU3HaueHi Taki MOP(OJIOTiuHI 03HAKH: TEMHO-CIpO-
ro 3a0apBICHHS, ITyXKHH, TPYAKYBaTO-3€PHUCTOI CTPYKTYpH, HMPOHU3AHUIT
KOPEHSIMU POCIHH, YepBOPOiHM, He KHUMUThH Bix HCI, TOCTYymoOBO mepexo-
JUTh y HACTYIHUH TOPH30HT. Hipkdue po3TamoBanuii ropu3oHT (Ha MIHOHHI
45—67 cM) Mae TeMHyBaTo-Cipuii Komip 3 OypuM BiITIHKOM 3a0apBIICHHS,
JIOCTaTHBO IyXKHM, 3¢PHICTO-TPYAKYBATUH, Y HIDKHIM YaCTHHI € KPOTOBHHA,
sIKa 3aTIOBHEHA MaTepiaioM IaJIeBOTO KOJIBOPY, OUIHIA [IBLIETIONIOHUIA HABOT,
AKUHA CWIIbHO KMIUTH Bix HCIl, mOCTYIIOBO 3a KOJIBOPOM MEPEXOAUTH Y Ha-
CTYIHMUA rOPU30HT. SIK HA3UBAIOTHCS KOKEH 3 TOPU3OHTIB 1 IKUMH 1HAEKCAMU
BOHHM NIO3HAYAIOThCA?

2. 'eHeTUYHMI TOPU30HT OIHOTO 3 MOHOJITIB IPYHTY, SIKMHA 3HAXOOUTHCS
Ha mmOuHi 15—35 cM, Mae Taki MOp(OIOrivuHi O3HAKH: OUISCTOrO KOJIbOPY
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BIIKPEMHE3EMUCTOI TIPHCUIIKH, CIAOKOIYMYCOBaHHUH, PO3MOPOIICHUH, He-
MIIHOJIMCTYBAaTHI, IHIyBaTO-JICTKOCYIIIMHKOBUI, Oe3kapOOHATHHIA, 3a KO-
JHOPOM 1 IIUTBHICTIO TEPEXOAUTHh Y HACTYIMHHM ropu3oHT. Mopdomoriuai
03HAKU I[LOTO TOPU3OHTY TaKi: Horo mexi 35—60 cM, uepBoHyBaro-0Oype 3a-
OapBICHHS, MIUTBHUMA, 3 BEPTUKAIBHUME TPILIMHKAMU, FOPIXyBaTO-IIPH3Ma-
TUYHUH, HA TPaHAX CTPYKTYpPHHUX OKpeMmocTeil — Oypi IUTiBKH, IIMHUCTHH,
Oe3xkapOOHATHUH.

JaiiTe Ha3By Ta iHIIEKCAIIiIO UM FOPU30HTAM.

3. Ha nmoBepxHi IpyHTY chopmyBaBcs Jly’ke MyXKHi{ Ta JICTKHii FOPH30HT
6yp0ro KOITbOPY, BiH CKIIQJIAETHCS 3 HAIMIBPO3KIAICHUX PEHETOK POCIHH,
PI3KO 3a MIUIBHICTIO 1 CTPYKTYPOIO MEPEXOJMTh B HACTYITHUN TOPU30HT. Llei
TOPU30HT Ma€ CTaJICBO-CipUil KOJTIp 3 YOPHUMH Ta ipKaBO-BOXPHUCTHMH IUISI-
MaMH, IUTBHUH, OpHITUCTHH, OS3MOPUCTHIA, TEMHO-0Ypi ApoOOOIiOHI KOHK-
peuii, Big HCI He kunutsb, ane 3’ sBiseTbes 3anax H,S.

JaiiTe Ha3By Ta iHAEKCH 00OM TOPH30HTaM IPYHTY.

4. HanumiTe reHeTHYHUH PO 1IIb TPYHTY, Y SKOTO HA TIOBEPXHI YTBOPH-
Jacst JIiCOBa IiICTUIIKA, HACTYITHUI FTOPU30HT I'YMYCOBO-CIIOBiIaIbHUM, HUXK-
4ye — eJoBiaNbHUI, MaTepUHChKa NMOpoja — cIaOKOOTIIeeHa MOPEHa.

Pexomenoosana nimepamypa: [4, 5, 6, 7, 8, 10, 11].
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llumannsa:

1. Homenxnamypa i cucmemamuxa ipyHmie.

2. Icmopis possumky kaacugixayii ipynmis (kracughikayii B. B. Joxy-
uacea, M. M. Cubipyesa, K. J]. [unxu, I1. C. Kocosuua, C. C. Heycm-
pyeea, I H. Bucoyvroeo, K. K. I'edpotiys, O. H. Cokonoscvkozo).

3. PaosiHcbka, pociiicbka, YKpaiHcoka Kiacu@ikayii tpyHmie.

4. Cymb 3axXi0OHOE€BPONENCHKUX, AMEPUKAHCLKOL, Kanaocvkoi, PAO-FOHE-
CKO, WBR (céimosa peghepamusna 6aza) knacuixayiu [pynmis.

i ycriniHOTO BUBYEHHS BCHOTO PI3HOMAHITTS IPYHTIB y MPHUPOJIL He-
o0xigHO ix cucremarusyBatu (knacudikysarn). s knacudikamii rpyHTiB
MPUAHATI Taki OCHOBHI TAKCOHOMETPHYHI OJWHUIN: THI, MiJTHII, Pifl, BU],
PI3HOBHJIHICTB, PO3PS, TIPO3PSII.

Tun — OCHOBHA TaKCOHOMIYHA OMHHMIII CydacHOi KiIacHdikarii rpyH-
TiB. J0 OJHOTO THITy HaJeKaTh I'PYHTH, SKi YTBOPHIHCS 32 OAHUM THIIOM
IPYHTOTBOPCHHSI, MAIOTh OHOTHITHY 6yz[013y IPYHTOBOTO npoqnmo OIHAKOBY
610J10r1t1Hy NPOAYKTUBHICT 1 OJHOTHUITHI 3aXOIH MO0 ITiJBHIICHHS iX po-
JIFOYOCTI, HAMNPHKIIA]L: YOPHO3EM, I/130J1, COJIOHYAK 1 TIOII.

IligTin — BUALISETHCSA B MEXaxX TUITY. [ pyHTH plSHI/IX MIATHUITIB PO3Pi3-
HAIOTECS BHPA30M OCHOBHOTO i JI0JJaTKOBOTO npouecua rpyHTOTBopeHHﬂ
Ipu BUJIJICHH] MiJTHIIIB BPaXOBYIOTHCS BIACTUBOCTI IPYHTIB, SKi MOB’s3aHi
3 MiJ30HATBHUMHU (haliaIbHUMH 0COOIUBOCTAMHU NPUPOJIHUX YMOB (terumi,
MOMIpHI, XOJIO/IHI, rﬂm60KonpopMep3a}oq1) a TaKOX 3MiHH TOJIOBHUX O3HAaK
IpyHTiB. Hanpukiaa: 4opHO3eM MiBICHHUM, YOPHO3EM THITOBHIA TTOMIPHHIA;
SICHO-CIpHH, CipHH TeMHO-CIpHIt OTII30JICHI IPYHTH (32 KOTHOPOM).

Pin — BuniIsieThesl B MEXKaX IMiJTHITY 32 SKICHUMH OCOOIUBOCTSMH ITPO-
¢imo TpyHTY, 0OYMOBIIEHHM BIUTHBOM KOMIUTEKCY MICIIEBHX YMOB: CKIJIAJ0M
IPYHTOTBOPHUX MOPI, XIMI3MOM A PYHTOBHX BOJI, PEJIIKTOBUMH O3HAKAMHU.
Hampukiran: yopHo3eM THIOBUI (TiaTHIT) OyBae KapOOHATHHM, COJIOHITIOBA-
TUM; JPHOBO-TIA30TUCTHIA (TIITUTT) PETIKTOBO-OIJICEHUH 1 IMOI.

Bug — BUIUTAETBCS B MEKaX POy 3a CTYIIEHEM PO3BUTKY IPYHTOTBOP-
HOTO TpoIiecy (CTYIiHb IiJI30JIUCTOCTI, TYMYCOBAHOCTI, COJIOHIIFOBATOCTI,
mOMHa 3aCOIeHOCTI, rpyOu3Ha mpodinto Tomo). Hanpuknan: nepHoBo-mia-
30JIUCTI IPYHTH 32 CTYIEHEM ITiJ[30JIUCTOCTI (Cc1a0Ko-, CepeIHbO-, CUIBHOITII-
30IIUCTI), YOPHO3EM 3a rpyOu3HOI0 npodinato (HerHOoKi, cepeaHbOrTHOOKI,
IMOO0KI, HAATTMOOKI) T. TI.

PisHOBMIHICT, — BUAUSIFOTE Y MEXax BUJY 3a TPaHYJIOMETPHUYHUM
CKJIaJIOM BEPXHIX TOPU3OHTIB IPyHTY. Hanpukiaa: 4opHO3eM THIIOBHH TIIH-
Ookuii (BUJ) BaXKKO CYIIMHKOBUI a00 CE€peAHbOCYNIMHKOBUII.

Po3psin — BUAUISIOTE Y MeXaxX Pi3HOBHIHOCTI 32 TCHETUYHHMH BIIACTH-
BOCTSIMH TPYHTOTBOPHOI OPO/IH, & IJISl JBOWICHHUX MOPIT — 1 MiACTHIAI0U01
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nopoau. Hampukiaa: dopHo3eM 3BHYAHHHMNA HEDTMOOKUN BaXKKO CYTJIMHKO-
BUH (PI3HOBUHICTH) Ha JIiCl.

ITigpo3psan — BUALISIETHCS 3a CTYNEHEM CLIbCHKOIOCIOAAPCHKOIO 3a-
CBO€HHS 200 cTyneHeM epogoBaHocTi. Hanpuxiaa: 4opHo3eM THUIIOBHH (1mia-
THUIT) CIIA0KO3MHUTUHN JIEPHOBO CJIAOKOITI30JIMCTHH (BUI) CUIBHO OKYJIBType-
HUU TPYHT.

Hanpukian, nmoBHa Ha3Ba IPYHTY 3 ypaxyBaHHSM YCiX TaKCOHOMIYHHMX
OJIMHHUIIb: YOPHO3eM (THIT), TUIIOBHU (MiATHI), MIHOOKO3aKUIaroYuid (pin),
CEPeAHbOTYMYCHUH, TIIMOOKWI (BHI) BaKKOCYTIIMHKOBHH (PI3HOBHIHICTB)
Ha Jieci (po3psin).

3apaanns 1. Po3rissHyTH TaKCOHOMIWHI OAWHHII KIacH]iKaIlii IpyHTIB
(Tnm, mATHN, pix, BUX, PI3HOBHAHICTH, PO3PSI) HA MPHUKIJIAAI KOHKPETHHX
IPYHTIB.

3aBaaHHS A/151 cCaMOCTIiVIHOI poboTu

3apaanns 2. O3HalOMHTHCS 1 3amucaTé B JaOOpaTOpHUI 30IIUT Yy BU-
sl TaOJIMII CHHOHIMU Ha3B OCHOBHUX IPYHTIB [16].

Kaacudikauii rpynris
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Bupiluntvi KOHKPETHI cuTyauii

1. YopHO3eM THITOBHI Mae TpyOU3HY TIpodiTto 75 ¢M, TyMyCOBHH TOpH-
30HT MicTUTh 4,8% rymycy, ckunae 3 10 cM, cepeTHbOCYTIIMHKOBOTO TPaHy-
JIOMETPUYHOTO CKJIady, MaTepUHChKA I1opoga — JIic.

[aiite Ha3By IPYHTY 3 ypaxXyBaHHSIM OCHOBHUX TAaKCOHOMIUYHUX OJMHUIb
Kiacudikarii.

2. quHHﬁ IPYHT 3aCOJIEHUH 3 IOBEPXHI JIESTKOPO3UMHHUMH COJISIMHU (CO-
1 — CIIiJH, Cyab(ariB cepeaHs KiabKiCcTb), BaJKKOCYIITMHKOBOTO I'PaHyIIO-
METPUYHOTO CKIIaay, MaTepUHChKa MOPOJAa — 3aCOJIEHI PIYKOBI BiJKIAJIH.
[aiiTe Ha3By IpYyHTY.

3. Cipuii omi30JCHUI IPYHT OTJICEHUH 3 BEPXHBOT MEXI LUIIOBIAIbHOTO
ropu3oHty, HE ropu3oHT nerkocyrmMHKOBUM, MaTEPUHCHKA [10OPOAA — JIECO-
noAiOHMI CyrIMHOK. JlaliTe Ha3By IPYHTY.

4. JlepHoBuil IpyHT Mae TpyOusHy mpodiimo 10 cM, cepeHbOCYTIIMHKO-
BUI 3a IpaHyJIOMETPUYHIM CKJIaJ0M, MaTePHHCHKA MOpOIa — JECOoInomio-
HUW CyTNIMHOK. [/[aliTe Ha3By IPYHTY.

Pexomenoosana nimepamypa: [16].



3AKOHOMIPHOCTI
FEOrPA®I4YHOIO NMNOLUUPEHHS I'PYHTIB

VY memi susuaromvca maxi numanms:

1. Vuenns B. B. Jloxyuacsa, M. M. Cubipyesa npo 3akonomipHocmi eeo-
epagiunoco nowupenns pyHmis.

2. Ipynm sx eremenm nanowagmy. Topusonmansha i éepmuxansha 30-
HanbHICMb PYHMIE.

3. Taxconomiuni oounuyi paiionysanns. Ipynmoeso-eeozpaghiune patiory-
6anHs Ykpainu.

4. Cmpykmypa tpyHmo80o20 noKpus).

[Mepen THM, sIK ITOYaTH BUKOHYBATH MPAKTHYHI 3aBIAHHS 3 Ii€] TEMH, CTY-
JICHTH TIOBHHHI i3 3aIIpOIIOHOBAHOT JIITEPaTypy 03HAHOMHTHCE 3 TCOPETUYHH-
MU TIOJIOKEHHSMH PO TOPU30HTANBHY (IIMPOTHY), BEPTHKAIBHY (TIpCHKY)
30HANBHICTB 1 CTPYKTYPY IPYHTOBOTO ITOKPUBY.

3aKOHOMIPHOCTI reorpadiyHOro PO3MOBCIOMKEHHS IPYHTIB BU3HAYAIOTh-
sl MPUPOJAHUMH YMOBAMH B 1X B3a€MO3B’ 53Ky 1 X B3a€MOOOYMOBIICHOCTI, 1110
Mae OyTH PO3NISTHYTO CTYACHTaMH IIifl 9ac MOPIBHSUIBHOTO aHAIi3y Habopy
kapT komumHbEoro CPCP 1 Ykpainu — ¢i3nuHuX, KITIMAaTHIHUX, TPHPOTHUX
30H i IPYHTOBHX.

TakCOHOMIYHI OANHULI pariOHYBaHHS

OCHOBHUMH TaKCOHOMIYHUMH OJMHHIIIMU PAOHYBaHHS I'PYHTIB €:

Ipynmoeo-bioknimamuuni noscu TOEIHYIOTH TEPHTOPIi 31 CXOKHMH
TEPMIYHUMHU OCOOIMBOCTSAMH KIIIMATYy.

Po3pi3HAIOTH TOsICH: MONSPHUI (X0JI0HUK), OopealbHuid (TIOMIpHO XO-
JOJHUH), cyOOopeanbHuii (TIOMipHAN), CYyOTPONIYHHUN (TETUIH), TPOIYHUH
(>xapkuii).

IpynToBo-0iokaiMaTH4Hi 00JaCTi BUIIIAIOTH BCEPENUHI IPYHTOBO-
O10KITIMAaTHYHUX TOSCIB 32 PEKUMOM 3BOJIOKEHHS 1 TUTIOM POCIUHHOCTI.

Po3pisHsoTh 00nmacTi: BONOTi (€KCTparymiaHi, TyMigHi) 3 TYHAPOBHUM,
TalUTOBHM, JIICOBUM, Y TOMY YHCII CYOTPOIIYHUM 1 TPOIIYHUM POCITHMHHUM
MTOKPHUBOM; ITEPEXIHI 31 CTEITOBOIO, KCEPO(ITHO-TICOBOIO CABAHHOIO POCIIUH-
HICTIO; CyXi 3 HaMiBIYCTEIbHUM 1 ITyCTEIBHUM POCITHHHAM ITOKPHBOM.

IpyHTOBi 30HM BHIIISIOTE BCEPEIUHI IPYHTOBUX OONACTEd K apean
OIHOTO a00 JEKINbKOX 30HAJBHUX THIIB Ta iIHTPA30HAIBHUX IPYHTIB, SIKi iX
CYIPOBOKYIOTh. 30HANBHI I'PyHTH (YOPMYIOTECS B INIAKOPHUX YMOBAX.

BuainsoTh Taki pUPOJIHI IPYHTOBI 30HU:

1. ApKTuYHa 30HA APKTHYHO-ITYCTSIBHUX 1 THIOBUX ITOJITOHAJIBHUX

TPYHTIB.
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2. Tyraposa 30Ha 3 TYHIPOBHMH INIEHOBUMH 1 TOP(HOBUMH IpyHTaMH.
3. TaiiroBo-iicoBa 30Ha 3 MiJ30JIUCTHMH, IVICE-MIA30JUCTUMH, ICPHO-
BO-TII30JIMCTHMH OINICEHUMH TpyHTaMHU. TyT TakoK PO3MOBCIOMKEHI
0O0JIOTHI IPYHTH.
4. JluctsiHO-1icOBa 30HA 3 Oypo3eMaMH 1 CIpUMHU OMI30JICHUMH IPYH-
TaMH.
5. JlicocrenoBa 30Ha 3 OMiI30JIECHUMU IPYHTaMHU, YOPHO3EMaMH BUIYTY-
BaHUMH, TUTIOBUMH. TYT TAaKOXK CIIOCTEPIratOThCs COMO/I.
6. CremnoBa 30Ha 3 YOPHO3EMaMH 3BUYaHUMH, TiBIeHHUMHU. CrioCTepi-
TalOThCS CONIOHIII.
CyxocTernoBa 30Ha 3 TEMHO-KAIITAHOBUMH 1 KaIITAHOBHMH TPyHTAMH.
[TycTenbHO-CcTENIOBa 30Ha 3 OypHMH i SCHO-KAIITAaHOBHMH IPYHTaMHU
B KOMIIJIEKCI 13 COJIOHIISIMM 1 COJIOHYAKAMMU.
9. IlycrempHa 30Ha 3 Cipo-Oypumu IpyHTaMH. PO3MOBCIOIKEHI TaKUPH,
TIIIaHl MyCTeNbHI IPYHTH, COJTOHYAKH.
10. Tlepen rimHo-ITycTENbHA CTEIIOBA 30HA 13 CIpO3EMaMHU.
11. 3ona cyxux cyOTpOMIKiB 3 KOPUYHEBUMH 1 CIPO-KOPUUHEBUMHU IPYyH-
TaMH.

12. 3ona BonOrux cyOTPOMIKiB 3 4ePBOHO3EMAaMH 1 )KOBTO3EMaMH.

VY TipchKUX 00JACTSAX CIIOCTEPIracThcsi BUCOTHA (BEpTHKAJIbHA) TPYHTOBA
30HAJIIBHICTb.

I'pynToBa mia3ona — vactuHa TPYHTOBOI 30HH, 5IKa XapaKTePU3yeThCs
TMaHYBAHHAM TEBHOTO MiATUIY TPYHTIB 1 BUTATHYTa B TOMY K HAIIPSIMKY, 110
1 TPYHTOBA 30HA.

Hamnpukiaz, y cTenoBiii 4opHO3eMHiil 30HI BUIUIAIOTH MiJI30HY YOPHO-
3eMiB 3BHYAHHUX MIBHIYHOTO CTEITy (Ha MEXi 3 YOPHO3EMaMH CTEIIOBUMH)
1 A30HY TMIBJICHHO-CTENOBY YOPHO3EMIB MIBACHHUX (Ha MEXI 13 CyXOCTeIo-
BOIO 30HOIO KallITAHOBUX IPYHTIB).

I'pynToBa Qamis — yacTUHA IPYHTOBOT 30HH, KA CYTTEBO BiZIPI3HSIETHCS
BiJl 1HIIUX 11 YaCTHH 3a TeMIIEpaTypHUM PEKUMOM IPYHTIB i CE30HHUM 3BO-
TIOXKCHHSIM.

I pyHTOBa NpPOBiHNis — YacTUHA IPYHTOBOT (allii, sika Bigpi3HAETLCS 32
THMHU K O3HAKaMHu, 1o 1 (artist, ajye Ha OLIbII qPiOHIN TepUTOPIl.

Hamnpuxitaz, y crenosiii 30Hi 3BUYaifHUX 1 MIBACHHUX YOPHO3EMIB BH/Ii-
JSFOTH Taki THITOBI poBiHIiT: [IpunyHaiicbky, Ykpaincbeky, [Tpuazoso-Ilepen-
kaBka3bKy, Cepennbo-Pycbky, 3aBonsbky, Kaszaxcranceky, [lepenanraiicbky,
MiHyCIHCBKY, 3a0aiiKalIbChKYy.

I pyHTOBMIi OKPYI — YacTHHA MPOBIHIIi, IKa BUALISETBCS 3aI€XKHO Bil
penbedy 1 MaTEpUHCHKUX TTOPII.

IpynTOBHii paiion — YacTHHA OKPYTy 3 OJHUM TUIIOM ME30CTPYKTYpH
IPYIIOBOTO MMOKPUBY.

o~
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CTpyKTypa rpyHTOBOIrO roKpUBY

OjHaK 1 B MeXax HM3bKMX TAKCOHOMIYHHMX OJIMHUIIb I'PYHTOBOI Teorpa-
¢ii (oxpyrH, paltoHu, MiKpPOPaHOHM) TAKOXK CITOCTEPIracThCsl HEOJHOPIAHICTD
TPYHTOBOTO TIOKPHUBY. Y TaKHX BHUIAAKAX BUIILIOTH eleMEHMAPHi epynosi
apeanu (ET'A) — wmani Teputopii 3 IpyHTOM OJHOTO 1 TOro X pospsay. ETA
00’€THYIOThCSL B IpyHmosi kombOinayii. Baue penbedy 1 MaTepUHCHKUX
TOpiJT OOYMOBIIIOE YTBOPEHHS MiKpO- 1 ME30KOMOIHAITIH.

Mixpokombinayii — 1ie yepryBanus npionux EI'A (1o necsTkiB MeTpiB)
MOB’sI3aHUX 3 MiKkpopenbedom. Mezokombinayii — 1e YepryBaHHs KPYITHUX
ETl'A, noB’si3aHuX 3 Me30penbe(oM 1 3MIHOIO MaTEPUHCHKUX TOPII.

Komnnexcu — MiKpokoMOiHaLlii T€HETHYHO IOB’A3aHUX KOHTPACHUX
KOMITOHEHTIB I'PyHTOBOTO IOKpUBY. Hampukiaj, KOMIUICKCH TEeMHO-KAIlTa-
HOBUX TPYHTIB 1 COJIOHYAKIB.

Ilnamucmicmy — MIKpOKOMOIHAIIT TEHETUYHO TIOB’3aHUX HEKOHTPACT-
HHX KOMIIOHEHTIB IPYHTOBOTO ITOKpHBY. Hanpukiaz, mIsMHCTICTh YOPHO3EMIB
THITOBHUX (y%) Bill 3aranbHOI IUIOIII BUALTY YOPHO3EMIB BIUTYTOBaHHUX.

Me3zoxombinayii — e yeprypanus kpynaux EI'TI, 6inbin nos’si3aHux 3i
3MiHaMH Me30peibedy i MaTepUHCHKUX MOPiA. 3 Me30pesibepoM TOB’si3aHi

CIIOJTyYCHHSL.
Cnosiyuenns — Me30KOMOIHAIIIT 3 KOHTPACTHUM TPYHTOBUM TTOKPHBOM.
Bapiayii — wme30koMOiHallli 3 HEKOHTPACTHUX TIPYHTOBUM ITOKPHUBOM.

3MiHa MaTepUHCHKHX MOPiJ] MPU3BOAUTH 10 MO3aiK Ta TalleT.

Mosaiku — 1ie Me30KOMOIHAaIliT, SIKi OB’ s13aH1 3 KOHTPACTHUM IPYHTOBUM
MOKPUBOM TIPH 3MiHI MaTEPUHCHKHUX TOPII.

Tawemu — e Me30KOMOIHAIIIT 3 HEKOHTPACTHUMH 3MiHAMH IPYHTOBOTO
MOKPHUBY 32 MAaTEPHUHCHKUMHU TTOPOJIAMHU.

3aBaaHHs A1 caMOCTIiHOI poboTu

3apaanns 1. Y 1aboparopHOMy 30IIMTI 3aIIOBHUTH TaOnuimio «I pyHTOBI
30HHM Ta IpyHTH Teputopii CH/I» 3a cxemoro.

I'pynroBa 30Ha 3oHaJbHi i iIHTPa30HAJIBHI IPYHTH

3aBnanns 2. Ha koHTYpHIl KapTi YKpaiHU 3poOUTH cXeMy «ATpOrpyH-
TOBE pailoHyBaHHsS YKpaiHW», Ha SKy HAaHECTH, IPYHTOBI 30HHM, IiJ30HHU,
MIPOBIHIIIT.

BHU3Y KapTu MOMICTITh YMOBHI MO3HAYKH Y MPSIMOKYTHUKAX.

Benukumu mitepamu mo3HauuTH TpyHTOBI 30HM (IT — Ilomichky,
JIC — JlicocrenoBy, C — Crenoy, KII — Kapnarceky, Kp — Kpum-
CbKY). JlaTMHCBKMMH Im(paMH TIPaBOPYd BiJ JITEp MO3HAYTE IPYHTOBI
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30HH, apaOCHKUMU IU(ppaMA — IiA30HA. Apear po3MOBCIOKCHHS 30HaIb-
HUX TPYHTIB TO3HAYTE PI3HUMHU KOJIbOpaMu. ['ipchKi IPYHTH BiaMiThTe 0O€3
MO3HAYEHHS TUTIB. [HTpa3oHambHI IPYHTH (COJNIOHYAKHU, COJIOHII, OOIOTHI)
[03HayYTe 0COOIMBUMM ITO3HAYKaMU. MexXi BIAAUITh TAKUMHU JIIHISIMU:
30HH, MA30HH, .......... MPOBIHIIIT, -.-.-.- TAMPOBIHIIII.
Kapry-cxemy ninnmucaru: Kype, rpyna, GakyiabTeT, MPi3BUILE CTyACHTA.
Obnaonanna: KontypHa kapTa YKpaiHu, KapTH NPUPOAHUX 30H, KJiMa-
THUYHA, (pi3MYHA; KOJIBOPOBI OJMIBIIL.

Bupiluntvi KOHKPETHI cuTyauii

1. Ilix 9ac MOTBOBUX 1 TAOOPATOPHUX AOCHIIKECHB ITHPOKO PO3MOBCIO-
mxeHoro B Jlicocremy YkpaiHuM 4opHO3eMy Oyll0 BHSBICHO, IO BiH Mae
Jno0perymycoBanuii mpodine 1o mmbuan 110 M, rpyOr3Ha BEPXHBOTO TY-
MYCOBOTO TOPH30HTY — 48 cM, YMICT I'yMyCy B IIbOMY TOpH30HTI — 5,1%,
TPaHyJIOMETPUIHHUN CKJIQJ B YCIX TOPH30HTAX CEPEIHBOCYTITMHKOBHUH, CKH-
nae Big HC! 3 rmubuan 50 cM, BHIUIEHHS KapOoOHaTiB 3 THOWMHHU 75 cM
y BUIJISAL MiLEJIiF0, MaTepUHChKa Mopoaa OypyBaTo-11ajeBoro Kojabopy, MyX-
Ka, IOPUCTa, KapOOHATHI NPOXKUIIKH, HE LIapyBaTa.

JlaliTe moBHY Ha3BYy LIbOMY IPYHTY.

2. TpyHToBuii po3pi3 3akinaneHo B JlicocTeny Ha BUCOKOMY MpaBoMy Oe-
pesi p. Yau B MIMPOKOIUCTSIHOMY JIici, TepuTopis Mae yxun 5%. Ha moBepxHi
IPYHTY 3HaXOAUTHCSA JIICOBA MiACTHIIKA, MiJ HEIO TOOpEryMyCOBaHHUMH, TEMHY-
BATO-CipHH, 3 CIa0KOI0 KPEMHE3EMHUCTOIO MTPUCHTIKOI0 Oe3KapOOHATHUH TyMy-
COBHH CITAOKOETIOBIFOBaHMI 3MUTHIT TOPU30HT TPpyOH3HOIO 15 cM (BiH OB
HIK Ha TIOJIOBHHY KOPOTIIMH, HIK HA BOIOIUI), CEpeIHbOCYITINHKOBUM, ITif
MM TOPHM30HTOM 3HAXOAWTHCS J0Ope TyMyCOBaHHH YINUTFHEHHI TOpixyBa-
TO-TIPU3MATHYHA Cipo-OypHii TOPH30HT 3 KOJOITHUM JIAKYBaHHSM, BiH SICHO
MIEPEXOANTh Y YEPBOHO-OYpHA, IIIIBHUN, NMPU3MATHYHHUN, TIUHUCTHH Oe3-
KapOOHATHHIT TOPU30HT. [ PyHTOTBOPHA MOPOJA YEPBOHOIO OYpPOro KOJIbOpY,
IIMHSACTA, 3 OLTMMU TuIsIMamMu KapOoHariB. /laiiTe mOBHY Ha3By IIbOMY TPYHTY.

3. Bu3HaYUTH TAaKCOHOMIYHI OJIMHULII TPYHTOBO-TeorpadivyHOro paiiony-
BaHHS TEPUTOPIi, 16 MEIIKae KOXKEH CTyAEHT rpynu. Ha3BiTe rpyHTH i€l Te-
puTOpii.

4.V pe3ynbrari 00CTeXKEeHHS IPYHTIB OiHOJIeCOBOI Tepacu p. CiBepchKHii
JoHenp Oyno BUSBIICHO, 110 HA (OHI YOPHO3EMY THIIOBOTO Ha JIECOTIONIOHO-
My CYDJIHHKY B OJIIOMIICTIONIOHNX MOHIDKCHHIX AlameTpoM 15 — 20 m 3ains-
Tar0Th TIICECONIONI. YKAXITh Ha3BY TAKUX KOMOIHAIIIH IPYHTOBUX apeaiB.

5. Ilix gac obcTeskeHHs IPYHTIB y JKUTOMHUPCHKIiH 001acTi BCTAHOBIICHO,
10 Ha BEIMKHUX TOPOMCTHX AUISHKAX PENbedy 3aisAraroTh IEPHOBO-IIOA30-
JIMCTI IPYHTH, @ Y KPYITHUX 3aMKHYTHX NOHM)KEHHSIX — OOJIOTHI IPYHTH. SIKy
Ha3BY MalOTh TaKi KOMOIHAIIi1 IPyHTOBHUX apeaiB?

Pexomenoosana nimepamypa: [2, 6, 8, 13].



I'PYHTOBI PECYPCU YKPAIHU

3emenbHuil pona Yipainu y 2003 p. craHOBUB (3a JaHuMU JlepKkom-
3emy) 60 354,8 Ttnc. ra. [lonax 71% teputopii Ykpainu 3aifHATO CiIbCHKO-
TOCHOAAPCHKUMHU YTiisiMu, 17,3% — micaMu 1 JTICONOKPUTUMH 3E€MIISIMH,
11,4% — mnacenennMHu myHKTamu. [loHan MONOBHHHU TepHTOpIi depikaBH
(65,7%) BUKOPUCTOBYIOTH CLTBCHKOTOCIIONAPCHKI TOBAPOBUPOOHHKH (Y TOMY
yucni 18,8% — rpomansanu i 36,9% — cinbrocnmiAnpueMCTBa).

81. Ipynrosuii nokpus Ykpainu (3a O. I1. Kanamem)

ILoma,

Hassa rpynry e.ra | %

JlepHOBO-IiA30/1MCTi IPYHTH HA JaABHLOATIOBiaILHUX

Ta BOAHO-J1LOJ0BHKOBHX BiIK/Iagax 27352 | 5,0
1 J1epHOBO-CITa0KOMII30JUCTI TilllaHi i MHUCTO-Nimaui rpyatu | 19337 | 3.5
2 JlepHOBO-CEPEHBOMIJ30IUCT] CYHIIIaH] IPYHTH 801,5 L5

JlepHOBO-Ii/A30,IMCTi OrJieeHi (IJ1er0BaTi Ta 1J1eioBi)
TPYHTH HA JaBHbOATIOBIaJbHUX TA BOJHO-JIbOJTOBHKOBUX

BigkJIaaax i Mmopeni 3310,1 | 6,1
3 JlepHOBO-CIIa0KOII30JIMCTI OIVICEH] IPYHTH 9339 | 1,7
4 JlepHOBO-CEpEeIHBOMII30JIMCT] OIJICEH] IPYHTH 1905,5 | 3,5
5 JlepHOBO-CEpeIHbO- Ta CHIIBHOIIII30JIUCTI TIOBEPXHEBO- 470,7 | 0,9

OIVICEH] IPYHTH

Omnigzosexi rpyHTH (He3MHUTI Ta 3MHUTI)

MepeBakHO HA JIECOBUX MOPOAAxX 8148,8 | 14,9
6 SlcHo-cipi Ta cipi OMmi30MIeH] IPYHTH 3043,2 | 5,6
7 TemHO-Cipi OIi30/1€HI IPYHTH 22964 | 4,2

8 HopHo3eMHu oI1iA30IIeH] 2809,1 | 5,2

PerpajnoBani rpynTu (He3MHuTi Ta 3MUTI)

nepeBa:kHO HA JIECOBUX MOPOAAX 17903 | 3,3

9 TeMHO-Cipi perpaoBaHi IpyHTH 143,7 | 0,3

10 YopHozemu perpanobaHi 1646,6 | 3,0

Yopuo3emu TunoBi (He3MHUTI Ta 3MHTi) Ha JiecoBUX mopoaax| 6202,5 | 11,4
11 YopHO3eMH THUITOBI MAJIOTYMYCHI Ta CIa0KOTYMYyCOBaHi 5644,0 | 10,3
12 YopHO3eMH THITOBI CEPEHBOTYMYCHI 558,5 1,0

YopHo3eMu 3BHYaiiHi (He3MUTi Ta 3MHTI)

HA JIeCOBHX MOPoaax 10 916,1| 20,0
13 YopHozemu 3BUUaiHI MHUOOK] Malo- i cepeaHbOrYMYCHI 24523 | 4,5

14 YopHo3emu 3BHYANHI CEPETHBOTYMYCHI 3199,3 | 59

15 YopHo3emu 3BUYANHI MaJIOTyMyCHI 3189,2 | 5.8

16 YopHo3emu 3BHYAlHI HETMOOKI MaJIOTyMYCHI 20754 | 3.8
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IIpoooearcenns maon. 81

ILroma,

Ha3ssa rpynry mera |l %

YopHo3emu niB1eHHi (He3MHUTI Ta 3MUTI)

Ha JIECOBUX MOPOIAX 3234,0 | 5,9
17 HopHo3emu MiBJICHHI MAJIOTYMYCHI Ta CIA0KOTYMYCOBaHi 3234,0 | 59
YopHo3eMHU Ha BAKKHUX INIMHAX 681,9 | 1,3
18 HopHOo3eMH MepeBaKHO COJOHINIOBATI HA BAKKUX TIIMHAX 681,9 1,3
YopHo3eMH Ta JepHOBI 11ebeHUCTi IPYHTH 1946.6 | 3.6
A . X X
Ha eJIOBil IIJILHUX MOpin
19 YopHo3emH i IepHOBI MIEOCHUCTI IPYHTH Ha EIIOBIT IIITBHUX 7316 | 13
Oe3kapOOHATHHX MOPiJ (ITICKOBHKIB 1 CITAHIIIB) ’ ’
20 YopHO3eMH i IepHOBI KapOOHATHI IPYHTH Ha €ITIOBIT 12150 | 22

KapOOHATHUX MOPiJ (MepreiB, Kpei/iu, BalHsIKIB)

YopHo3eMHu 3aTHIIIKOBO-COJTOHIIOBATI HA J1eCOBUX MOPOAAX 983,7 1.8
21 YopHo3eMH THIIOBI 1 3BUYaHI 3aIMIIKOBO-COJIOHIIOBATI 6733 12
22 YopHOo3eMH MIBICHHI 3aTHITKOBO-COJOHITIOBATI 3104 | 0,6

Jly4yHO-40pHO3€eMHi I'PYHTH NepPeBaKHO HA JIeCOBUX nmopoxaax | 1466,6 | 2,7

23 JIyuHO-4OpHO3EMHI IPYHTU 733,1 1,3
24 Jly4HO-4OpPHO3EMHI TOBEPXHEBO-COJIOHIIFOBATI IPYHTH 229,0 | 04
25 JIy4HO-4OpHO3eMHI NIHOOKOCOIOHIIOBATI IPYHTH 504,5 | 0,9
Kamranosi rpyHTH Ha JiecOBHX OPoOAax 1564,5 | 2,9
26 TeMHO-KalITaHOBI 3aJIMIIIKOBO-COJIOHIIIOBATI IPYHTH 994.0 1,8
27 TeMHO-KaIlITaHOBI COJIOHIIOBATI IPYHTH 345,6 | 0,6
28 KamraHoBi COIOHLIOBATI IPYHTH B KOMIUIEKC 3 CONOHIISIMU 2248 | 04
T'pyHTH Ha Je/I0BiaJILHUX Ta ATIOBiaILHUX BiaKIamax 2262,6 | 4,1
29 Jlyu4Hi IpyHTH 13599 | 2,5
30 JIyuHi COJIOHIIIOBATI IPYHTH 902,7 | 1,7
BoJIoTHi IPYHTH Ha aT0BiaIbHUX, 1eTI0BiaILHAX

Ta BOAHO-JIH0J0BHKOBHX BiK/Iagax 3356,1 | 6,2
31 JIyuHo-0010THI Ta GOJIOTHI IPYHTH 1985,0 | 3,6
32 TopdoBo-6010THI IpyHTH 1 TOpdoBUILIA 1371,1 | 2,5
Cononmi 289,5 | 0,5
33 ComnoHIIl IepeBaKHO COJIOHYAKYBATI 289,5 | 0,5
OcoJoaini rpyHTH 387,2 | 0,7
34 JIyuyHO-4OpHO3EMHI Ta JEPHOBI OCOJIOALI ITICHOBI IPYHTH 387,2 | 0,7

# conomi
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IIpoooearcenns maon. 81

Ioma,
Ha3sga rpynTy

THC.TA | %
JlepHoBi rpyHTH 27782 | 5,1
35 JlepHOBI NEPEBAKHO OIVICEH] MillaHi, 1834.4 | 3.4
DIMHUCTO-MIIAHI Ta CyMillfaHi IPyHTH B KOMILIEKCI
31 CIIA0KOTYMYCOBaHUMH IiCKaMH
35a JlepHOBI millaHi Ta NIMHACTO-TIILIAHI IEPEBAYKHO HEOTIICCHI 485,2 0,9
IPYHTH B KOMIDIEKCI 31 CIaOKOTyMyCOBaHUMH ITiCKaMHU, TIOJICKY/IH
3 Ky4yrypHHM peibedoM Ta YOPHO3EMHI TiIaHi IPyHTH
36. lepHOBI ONiA30I€H] CYIIMHKOBI IPYHTH Ta OIVICEH] IX BUIU 4586 | 0.8
IMix3o0amncTo-6ypo3emMHi rpyHTH
nepeBakHO Ha JeJI0BiaJIbHUX BigKIagax 166,1 0,3
37 Iigzonucto-0ypo3eMHi IPYHTH 1 IOBEPXHEBO-OIIEEH] X BUIU 166,1 | 0,3
Bypi ripcbko-micoBi rpynTn 1969,6 | 3,6
38 Bypi ripcbko-J1icoBi MEOCHUCTI IPYHTH B KOMITJICKCI
3 OIVIEEHHMH iX BHAAMH 1969,6 | 3,6
JlepHOBO-0ypo3eMHi Ta ripcbKo-J1y4Hi IPYHTH 2009 | 04
39 JlepHOBO-0ypO3eMHI Ta ripCbKO-IIy4Hi IPYHTH 200,9 | 04
KopuuHesi rpynTun 148,6 | 03
40 KopuuHeBi TipchKi meOCHUCTI TPYHTH 148,6 | 0,3
Pazom 54 539,0|100,0
3emu1i 6e3 IPyHTOBOIO MOKPUBY 5815,7 | —
BCbhOT'O 603548 —

Pexomenoosana nimepamypa: [6].



NMPOLLECU 'PYHTOTBOPEHHA

llig3oancTni NpoLec rpyHTOTBOPEHHS

Onio3oniosants — 1€ KAUCIOTHUH T1APOITi3 MiHEPAIbHOT YACTHHH IPYHTY
3 BHHOCOM PO3YMHHUX MPOIYKTIB PYyHHYBaHHS 3 BEPXHBOI YaCTHHH IPYHTO-
BOr0 NPO(III0 B HUKHIO B yMOBAX MPOMHUBHOTO TUITY BOAHOTO PEKHUMY.

[ligzonuctuil mpouec rpyHTOTBOPEHHs Y YUCTOMY BUINISAAI BiAOyBaeThb-
sl i 3IMKHYTUMH TaWTOBO-IITHIFKOBUMH JIicaMH (SIK TPABUIIO SUTMHKOBH-
MH), 7€ TpaB’siHa POCIUHHICTH BiACYTHs, a00 JyXe 3piIKeHa, a TIOBEPXHS
BKPHTa MOXOBO-JMIIAHHUKOBMM MOKPUBOM. I pyHTOTBOpPEHHS BinOyBacThCs
MepeBaXHO Ha OiHMX Oe3kapOOHATHHX JILOJOBUKOBUX TOPOJAX B YMOBax
MIPOMUBHOTO THITY BOJHOTO pekuMy. JIicoBa pOCIMHHICTD TIOCHITFOE TIPOMHB-
HUI THT BOJHOTO PEXXUMY IPYHTY (MMOOIYHHUI BIUTHUB), OOYMOBIIIOE OCOOIHBI
nporecH Tymidikarlii, KHCIOTHOTO T1IPOJIi3y MiHEPaIbHOT YaCTHHHU TPYHTY
(mpsiMU¥ BIUIHB JIICY HA TPYHTOTBOPCHHS).

ITi WMUIBPKOBUM JTICOM CTBOPIOETHCS HEKOMIIEHCOBaHUH KO1000ir 0io-
¢inpHEX eneMeHTiB. Lle 03Hauae, MO TIBKM HE3HAYHA YAaCTHHA MOKUBHHX
CJIEMEHTIB, sIKi MMOIVIMHYIIA IEPEBHA POCIUHHICTD, TOBEPTAETHCS HA TIOBEPX-
HIO IPYHTY Y BUIJISIAIL J1iCOBOT MiACTUIIKKA. POCIMHHI peIITKy JTicOBOT MiACTHII-
Ku O1JIHI HA OCHOBH, 30T, 30JIbHI €JIEMEHTU. 30JBbHICTh MIHUILKOBUX TOPiJ
cranoButb 0,5—1,7%, muctsnux — 1,6—7%, TpaB 7—8%. JlicoBa miacTui-
Ka 30araueHa PeYOBMHAMH, 10 BAXKKO PO3KIIAIAIOThCS: JITHIHAMH, CMOJIa-
MH, BOCKaMH, OiTymMamu Ta TyOWIbHHUMH pedoBHMHaMH. JlicoBa MifCTHIIKa
MOBUTFHO PO3KIIAJAETHCSI MIKPOCKOIIIYHUMHU TpUOaMu. YHACHJIOK IhOTO
MPOIIeCy BUAUISFOTBCS Pi3HI HU3BKOMOJICKYIISIPHI OpraHiuHi KUCIOTH. Y TBO-
PCHI KHCJIOTH YaCTKOBO HEHTPATI3yIOThCS OCHOBAMH, SIKi 3BUTLHIOIOTHCS T
yac MiHepamizamii miacTuiaKy. Ale OulbIna X 4acTWHA MOTPAIUISE Y TPYHT,
B3a€EMOJIi€ 3 MiHEpaJlaMy IPYHTY 1 BIUIMBA€E Ha mpoiecu TpaHnchopmarlii op-
TaHIYHOI YACTHHH TPYHTY.

Ha moBepxHi IpyHTY B KUCIIOMY CEpPEIOBHILI BiI0yBalOTHCS MOBUIBHI Ta
cnabki mponecu MiHepamnizauii W rymigikanii gicoBoi miactunku. Lle oOy-
MOBJIIOE YTBOPEHHS Ha MOBEPXHI IPYHTY CJIa6KOpO3KJIa,ZleHI/IX opraHquHx
PEYOBHUH THITY MOP (rpy6oro ryMycy), a 0e3mocepeHbO i IiJICTHIIKOIO
YTBOPIOETCS HE3HAYHA KUTBKICTh MOJICKYJISIPHOPO3UYMHHOTO CTIMKOTO JI0 KY-
MYJIALIT XIMIYHOTO arpeCHBHOTO TYMYCY Qyab(paTHOTO TUITY.

3 OararoBaJICHTHUMH KaTiOHAMHU T'yMYC YTBOPIOE PO3YHMHHI BHYTPIIIHBO
KOMIUICKCHI OpTraHO-MiHepalibHI CHOJYKHU (XenaTH). YHACHiJIOK MPOMHBHO-
TO BOJHOTO PSKUMY B YMOBaX KHCJIOTO CEPEIOBHINA 3 BEPXHIX TOPU30HTIB
IPYHTY BHJIYTOBYETHCSI MOJICKYJISIPHOPO3YNHHUHN T'yMycC, XallaTH, KapOoHATH
B HIDKHIO 4acTHUHY Npodisto, a Takox 3a Horo mexi. [Tomani 3aificHIOETBCS
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KHUCJIOTHUH T1JIpOJTi3 MEPBUHHUX 1 BTOPUHHUX MiHepaliB IpyHTy. HusxinHu-
MH TOKaMH{ BOJIHU KOJOINHI MPOAYKTH TipOITi3y MiHepasiB (NIMHUCTI MiHEpa-
Y, T1IPOKKCITY 3aJTi3a | afoMiHiI0), OpraHiuHi (T'yMyc) i opraHo-mMiHepaibHi
KOJIOT/IM (MYJT) y BUIJISII 30JI€H, KaJIbIIii Ta 1HIII OCHOBU BUHOCSTHCS 3 BEPX-
HIX TOpU30HTIB yHU3. Ha meBHill MIMOWHI BOHHM KOArylOKOTh, YTBOPIOIOYH
TOPU30HT BMHUBAHHS KOJOiMiB (1JIIOBiaJIbHUI TOPU3OHT). 3aBISKH YOMY LEeH
TOPU30HT HaJ0a€ BaXKKOTO T'PaHYJIOMETPUYHOIO CKJany, 30aradyerbcsi Ha
MY, KaJIbLIili Ta iHIII OCHOBH MOJYTOPHI OKUCIIH, MA€ MiJIBUILEHY 3B’ 3HICTh,
VIIJIBHEHICTh, HEBUCOKY KHUCIIOTHICTh, CTA€ BOAOTPUBKUM. Ha TpaHsx npu-
3MaTUYHUX 1 TOPIXyBATHX CTPYKTYPHHUX OKPEMOCTEH YTBOPIOIOThCS Oype KO-
JIOI/THE JIAKyBaHHS.

VY Mipy BHHOCY 3 BEpPXHIX TOPHU30HTIB KOJOIMIB TYT 3pOCTA€E BiTHOCHUIMA
YMICT HEPO3UMHHOTO MPOAYKTY TiIPOJI3y CHUIIKATIB, CTINKOIO J0 XiMIYHO-
TO pyHHYBaHHS — BTOPHUHHOTO KBapily (Omajiy) y BHIVISAI MHIYBaToOro 00-
POIIHUCTOTO ITOPOIIKY, SIKHH Ha3MBAIOTh KPEMHE3EMUCTOIO TIPUCUTIKO0. L5
pEUOBMHA HAJIA€ BEPXHIM YaCTHHI I'PYHTY OUIICTOTO KOJBOPY, SIKMW Hara-
JIy€ KOJIp Toreiy. 3BiIKA 1 MOXOJAUTh HA3Ba TOPU3OHTY — «ITiA30JIUCTHIIY,
T00TO T KOMip moneiny (pociiichkoro — 30u). Llel rpu30HT yTBOPIOETHCS
ITiJ] JTICOBOIO MiJICTUIKOIO 1 HA3MBAETHCSI TOPU30HTOM BUMHBAHHS KOJIOTIHUM
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Puc. 1. Cxemaruunuii rpadik nepepo3nomiay
NMPOAYKTIB IPYHTOTBOpeHHs y npodiai minzoay
(3a C. C. HeycTpyeBum)
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(emoBiaTbHAM 200 TA30IMCTHM TOPH30HTOM). BiH Taki MopdoioriyHi 03Ha-
KH: SICHO-CipHii, a00 OUIACTHI KOMip, 301IHEHNI Ha MYJIUCTI YaCTOUKH, ITiB-
topaokcuu (R,0;,), OCHOBH, elleMEHTH >KHBICHHS, O€3CTPYKTYpHHI abo0
TUTUTYACTHIA, JTUCTYBATHH, JIETKOTO TPAaHYJOMETPUYHOIO CKIaIy, Ma€ KHCITY
peakuiro. OTxe, rpyHT HaOyBae qudepenuiioBany OyaoBy Ipodisro 3a enro-
BiaJIbHO-1JIFOBIQIbHUM THUIIOM.

B Vkpaini nia301ucTHii npoec y Y4McTOMY BUITIAI HE IPOSBISAE€ThCS. BiH
CHIOJIYYa€ThCs 3 JIEPHOBHUM IMPOLECOM I'PYHTOTBOPEHHS, B PE3YJbTaTi 4OTO
y Ilomicci popMyroThCcst AEPHOBO-MIA30MUCTI IPYHTH, a B JlicocTtemy i Cte-
Iy — OMIi/30JIcHI # perpajgoBaHi I'PyHTH, arpOrCHETHYHY XapaKTEPHCTHKY
SIKHX PO3TIISTHEMO ITi3HIIIIE.

Benuka pons y q)opMyBaHm Mi30JIMCTUX TPYHTIB, 32 J[. I. TuXOHEHKOM,
HAJICKUTh OTNICEHHIO 1 TIICE-CITIOBIaIbHAM ITPOIIECaM.

T'ymycoBO-akyMyasaTuBHW (4€PHOBUI)
rpowec rpyHTOTBOPEHHS

JlepHOBHI TIpOIIEC TPYHTOTBOPEHHS BiIOYBAETHCS ITifl BILTHBOM TPaB’ THOT
POCIMHHOCTI, (POPMYE IPYHTH 3 aKyMYJSITUBHUM THIIOM MPOoQuIo 1 g00pe
PO3BHHYTHM T'yMYyCOBHUM TOPHU30HTOM.

BaxiBoro 0COONUBICTIO IEPHOBOTO MPOLIECY € MOMIapHE PO3TAIlyBaHHS
KOPEHEBUX CHUCTEM, BUCOKA 30JIbHICTD 1 OaraTuii XiMiuHUHA CKJIaja TpaB’ SHUX
PELIITOK, KOMIIEHCOBaHUH KOJI000ir 0i0(iIbHUX €NEeMEHTIB MiJ TpaB’sHOO
pocauHHICTIO. CyTTIO I[LOTO MPOLECY € aKyMYJSLisl MPOAYKTIB IPYHTOTBO-
PEHHsI, HacaMIlepe TyMYyCY, TO)KUBHUX €JIEMEHTIB y BEPXHbOMY TOPH30HTI,
CTBOPEHHS arpOHOMIYHO-I[IHHOT BOIOTPHBKOT 36pPHUCTOI CTPYKTYPH.

TpaB’sHa pocIMHHICTH 30aradeHa Ha ocHOBI (ocoOmuBo Ca?) Ta iHmN
30JIbHI €IIEMEHTH, a30T, PO3YMHHI CIIONYKH (BYIJICBOIM, OLTKH), SIKi JIETKO
1 MBUJIKO PYWHYIOTHCSI CIOPOBUMH OaKTEPisiIMU 1 aKTHHOMIIIETAMU. YHACITi-
JIOK IIHOTO TPOIIECY BUALTAETHCS HE3HAUHA KUTBKICTD OPTaHIIHIX KUCIIOT, SIKi
MaiiKe IIIKOM HEHTPaJi3yIOThCsl OCHOBAMH, 3BUTLHEHUMH ITiJT 4ac MiHepai-
3a1lii TpaB’IHUX pelniToK. IpyHT HaOyBae ONU3bKy 10 HEMTPAlLHOI PEaKilito
CepEeIOBHIIA.

YacTrHa BUIUICHUX TPaB’SIHUX PELIITOK 3aJMIIAETHCS Ha TIOBEPXHI IPYH-
Ty y BUIJISA1I MOBCTUHHU. BoHa mBUAKO 1 100pe PO3KIANAEThCs 3 YTBOPEH-
HSIM opraHquHx PpEeIIiToK THITy MIOJTb (M’sikuit Tymyc). binpima wactuHa
TpaB’sSIHUX PEUITOK Y BUTIISAIL PO3rayKCHHX KOPCHEBHX CHCTEM MOTpaILise
B CCPEMHY IPYHTY, 1 M1Hepan13yeTLc;1 i rymidikyerncst. Lli npouecn Haii-
OUTBIIT BUpaKEH1 y BEPXHIX TOPH30HTAX, /Ie KOHICHTPYETECS OCHOBHA Maca
KOPEHIB POCIUH 1 TPYHTOBHX MleOOpI‘aHISMlB VY pesynbrari JICPHOBOTO
IPOLIECY IPYHTOTBOPECHHS B JIICO-Ty4HIiH 30H1 (POPMYIOTBCS ICPHOBI Ta JTy4dHi
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Puc. 2. Cxemaruunuii rpadik nepepo3noniny
NPOAYKTIB IPYHTOTBOPEHHsI y NPoQiji YopHo3eMy
(3a C. C. HeycTpyeBum)

IPYHTH 3 aKyMYJISITHBHUM THIIOM MTPO(DUT0. Y JICOCTENOBIH 1 CTETOBIN 30HaX
i/ Ty9HO-CTEIIOBIMH TPaBaMH IIPH ONTUMAJIBHUX YMOBaX MPOSIBY TYMyCO-
BO-aKyMYJISITUBHOTO MPOLECY (POPMYIOTHCS YOPHO3EMH, arpOTeHETHUHY Xa-
PaKTEPUCTUKY SKUX MU PO3IIITHEMO Mi3HiLIe.

Bypo3eMHuii npoLec rpyHTOTBOPEHHS

ByposemHuii nporec BigOyBaeThCsl B yMOBaX BOJIOTOTO MMOMIPHO TEILIOTO
KITIMATy MiJ] HIMPOKOJIUCTIHUMH JTiCaMU 3 PO3BUHEHUM TPaB’ THUM ITOKPHBOM
a0o0 miJ BUCOKOTIpHMMHU JyKaMH Ha IIEOCHUCTUX MAaTEPUHCHKHX IMOPOAAX,
SKi OOyMOBITIOIOTh TapHUU BHYTPINIHbO-IPYHTOBHH JPEHAX 1 MPOMHBHUM
THT BOITHOTO PEXUMY.

3a UM TIPOIIECOM YTBOPIOKOTHCS Oypi JIicOBI I'pyHTH (Oypo3emu) 3 aKy-
MYJISITHBHEM TIpodineM. B Ykpaini BoHH pO3MOBCIOMKEH] B TIPCHKUX Ta TIe-
penripcbkux obnactsx Kaprar 1 Kpumy min OykoBuMH 1 OYKOBO-IpaOOBUMHU
JicaMH.

CyTTiI0 OypO3eMHOTr0O IIpOIeCy IPYHTOTBOPEHHS € ONHOYACHHUI MpOSB
T'YMYCOBO-aKyMYJISITUBHOTO TIPOIIECY Y BEPXHIN 4acTHHI MPOdIII0 TPYyHTY,
OIJIMHIOBAHHS Y CEPEIHIX TOPU30HTAX 1 JICCUBAKY.
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T'ymycoeo-akymynamuenuit npoyec POSBIETHCS B aKyMYIIAIIT Y BepX-
HI{ YaCTHHI IPYHTY OpPTaHIYHUX PEUOBHH THITY MIOJb 1 yTBopeHHi TyMaTHO-
(bynpBaTHOTO THITy rymycy. Y rpyHTl BUHHKAE KHCIIA PEAKIIis CepeIoBHIILa.

YHacm):[OK IHTEHCHUBHOI M1Hepan13au11 JCOBOT MIACTHIKH 1 BlI[MCpJ'II/IX
pELITOK TpPaB’siHOI POCIMHHOCTI B yMOBaX BOJIOTOTO i TEILIOrO KJ'IlMaTy
yrpyHT1 aKyMYIOIOThCS OCHOBH, a CaMe: KaJbLil, Marxii, 3aji3o, aTOMiHIHA
Ta 1HII 30JbHI eleMeHTH. BoHH 4acTKOBO Hempam3y}on, KHCi TPOKTH
PO3KIIay JCOBOTO Omajy, 3armodiraroTh KUCIOTHOMY TipOJi3y MiHEpalb-
HOI YaCTHHU 1 KOATYIIIOIOTh I'PYHTOBI KOJIOIAX (M), 11O YHEMOJKITHBITIOE ix
Mmirpamiro y npodini rpyaTy. ToMy B WX I'pyHTax IiJ30JUCTHH TpoOLEC HE
TIPOSIBIISIETHCSI.

INapookucnu amominito 1 3amiza (R,0,) MakcuManbHO aKyMYIFOIOTh-
Csl y BEpXHIX TCHETHYHNX TOPH30HTAX IPYHTY 3aBISIKH iX Majoi pyXOMOCTi
Y CIIAOKOKHCIIOMY CEPEIOBHIIIL.

Oznunwoeanns — 1e TPOIEC YTBOPEHHS BTOPHHHUX KOJOIIHO-AUCIIEP-
CHUX TJIMHHUCTHX MIiHEpajiB 3 MEPBUHHUX B YCHOMY TPYHTOBOMY Mpodimi
BHACJIIOK aKTUBHOTO XIMIYHOTO 1 Oi0JIOTIYHOTO BHBITPIOBaHHS B YMOBax
BOJIOTOTO TETJIOTO KJ'[iMaTy Leit mporiec 0co01MBO IHTEHCUBHO BiI0yBa€THCA
B cepenHiil yacTuHi mpodinto TPYHTY. v MeTaMop(bBOBaHHx (mf) TOPHU30H-
TaxX HAKOMHIYIOThCS IJIMHUCT] MiHEpaly, TiAPOOKCHIU 3aii3a 1 alloMiHilo,
KaJIblliid, MarHil Ta iHII eJIeMEHTH.

3amizo crabinmizye rymyc IpyHTy (cnpns{e HOro akyMmyJIsiiii), TOOTO BHKO-
Hye POJIb «CTOPOXKA» (xoarymsiTopa KOJOINiB i TMOCepE/IHIKA MK TYMyCOM
1 DIMHUCTAMU YaCTOYKAMHM) TIOI0HO 10HaM KaJIbIIiF0 B YOPHO3eMax. AKyMy-
SIS Y TPYHTOBOMY TIPpOiJTi TIIPOOKKCITIB 3aJ1i3a, ATFOMIHIIO Ta OpraHO-3a-
J3UCTUX 1 ATFOMIHIEBUX KOMIUIEKCIB HA/Ial0Th IPYHTY crielu(pigHOTO Tale-
BO-0ypOTo KOJBOPY, CIPUSIOTH PUXITIA TEKCTYpPi TPYHTY.

Jlecusasic (les) — miporiec BiIMUBaHHS IpiIOHOMIITYBAaTUX YaCTOYOK IPyH-
Ty 3 MOBEPXHI TPyOUX yJaMKiB MiHEpalliB, CTPYKTYPHHUX arperarisB i ix me-
XaHIYHUNA BUHOC 3 BEPXHIX TOPU3OHTIB y cepeauHy npodiito 6e3 XiMiYHOTO
py¥inyBanHs. lleit mporec IliaFHOCTyeTLCSI HASBHICTh KOJIOTAHOTO JIaKy-
BAHHS HA [PAHSX CTPYKTYPHHX arperariB y cepelHiil Ta HIDKHIM yacTHHaX
npodiTro 3a BIICYTHOCTI KPEMHE3EMHHUCTOT MPUCHUITKH Y BEPXHIX TOPU30H-
Tax IPyHTY.

3a Oypo3eMHUM IPOIIECOM I'PYHTOTBOPEHHS (POPMYIOThCS OypO3eMH Kap-
MaTChKOTO 1 KPUMCBKOTO PETi0HIB.

50/10THWMI Npouec rpyHTOTBOPEHHS
OCHOBHMMH YMOBAaMH TPOSIBY OOJIOTHOTO TPOIECY € IEePEe3BOJIOKEH-

Hsl TPYHTY 32 paxyHOK 3aCTOI0 [TOBEPXHEBHUX BOJ a00 OJIM3BKOTO 3aJIAraHHsI
MiATPYHTOBHUX BOA 1 HASIBHICTH OOJIOTHOT POCITMHHOCTI.
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CyTTIO 6OJIOTHOTO TPYHTOTBOPHOTO IIPOIIECY € 0COOIIBA TPaHC(HOpMAIIis
B aepOOHUX YMOBaX POCIMHHHUX OPraHIYHUX PEIITOK (TOPPOYTBOPEHH) 1 Mi-
HEepabHOT YaCTHHU IPYHTY (OTJICEHHS).

Topghoymeopenns — 1ie npoliec HAKONUYEHHS HA MTOBEPXHI IPYHTY He-
pO3KJaieHnX a0 HariBpO3KIIAJCHUX PEIIiTOK 00J0THOI (TirpodiTHOT) poc-
JUHHOCTI BHACHIJOK cialkoi ix MiHepamizamii Ta rymigikamii B aHaepoOHUX
YMOBaxX HaJMIpHOTO 3BOJIOXKEHHA. Y TopdoyTBOpeHHi OepyTh y4acTp rin-
HOBI Ta c()arHOBI MOXH, 303yJIUH JIbOH, OCOKH, IyXiBKa, OYEPET, POri3, Ky-
paBnuHa, OarylpHUK, 3 IepeB 1 yarapHUKiB — BepOa, BiibXa, Oepesa, ocuka,
COCHa Ta iH.

VYTBOpeHHs: Topdy — Ie ckiamHuil Oi0XIMIYHMIA MPOIeC KOHCepBallii
perriTok OOJOTHOI POCIUHHOCTI OPTaHIYHUMH KHCJIOTaMH, SKi BUAUISIOTH
aHaepoOHI MiKpoopraHi3mu mij yac OposiaHs. CynmpoBOIKYEThCS IEH Mpo-
[eC YTBOPEHHSIM HEIOOKUCICHUX TOKCHYHHX Ta3iB: METaHy, amiaky, poci-
HY, CIPKOBOIHIO TOIIO.

Ho cxnany Top(by BXOZATh pCI.I_IlTKH pocnuH, siKi 30eperin KJ'IITI/IHy oy-
JIOBH, Di3HI HpOMl)KHl OpraHivyHi MPOIYKTH PO3KJIajly, HEBEIHKA KUIBKICTh
TYMYCOMOMIOHUX 1 MiHEpaJbHUX PEUOBMH, SKi MOTPAIUISIOTH Y POCIUHH
3 MAIpyHTOBUX BoA. I pyOusHa Topdy 30imblIyeThes Ayxe moBiisHO (1,5—
2,0 MM 3a pik). 3a TpuBanuil yac map topdy Moxe gocsarata Oinbiie 10 m.
VY 1poMy BUNAJIKy HWKHI IIapu TOpQy MEPETBOPIOIOTHCS B OPTaHOTCHHY
TipCBKY MOPOLy.

ITpu yrBOpenHi Topdy OGiomoriynui Komoo0ir 6io(imbHIX PEIOBHH 3BY-
KyeThCs. 30JbHI €IeMEHTH 1 a30T Ha TPUBAIHMH Yac 3aJHIIAETHCS Yy (opmi
OpTaHIYHHX CIOIYK i IIOCTYIIOBO BUXOAUTH 3 POLIECY IPYHTOTBOPEHHSI.

Ozneennsa — 1€ CKIAAHUNA O10XIMIYHUAN BITHOBHHIA MpOLIEC, SIKUH Bi0y-
BAETHCS B @aHACPOOHUX YMOBAX 3a HAsBHOCTI OpPraHiYHUX PEUOBHH i 3a y4a-
CTIO aHAaepOOHUX MIKPOOPTaHi3MiB.

OpraHiyHi KUCIIOTH 1 CIPKOBOJIEHb, SIK1 YTBOPHIIUCS B Pe3yJbTaTi aHaepoo-
HOi TpaHcdopmarii pemTok 60I0THOI POCTUHHOCTI, PYHHYIOTh MiHEpaJIbHY
yacTUHy IpyHTY. Hacammepen pyHHYIOTbCS KpHCTATiYHI PELIITKH aJrOMO-
1 pepocuinikari. [Ipu IbOMY HAKOTTMYYETHCS TOKCUYHUH PYXOMHUH aITIOMiHiH,
KA BUKJIMKAE MiAKUCICHHS IPYHTY. 3BITbHEHI 3 CHIIIKATiB KaTiOHU YTBOPIO-
I0Th KOJIOiHI Ta 10HHI pO3YMHU TiIPOOKUCIIIB 3aiIi3a, AIIOMIHIIO, KpeMEHeBy
KHCJIOTY Ta 1HII CIIONYKH. 3 IUX PEUOBHH y rpyHTl YTBOPHOIOTECS BTOPHHHI
TIMHUACTI MiHepad. 3aBIsSK{ JIUCIEpTralii IuX MiHepasliB 1 HAaKOMHMUYCHHIO
KPEMEHEBOI KUCIIOTH MEPE3BOJIOKCHUH OIICEHHH IPYHT HaOyBa€e JIUIKOCTI,
IJIACTUYHOCTI, B’SI3KOCTI 1 BTpavdae MOPUCTICTb.

3BUTBHEHI 3 MiHEPAJiB 1 OPTaHIYHHUX CIOJYK €JIEMEHTH 3 HEMOCTIHHO0
BanentHictio (Fe, Mn, P, S, N, C) B aHaepoOHHX yMOBax MepeXo/siTh y 3a-
kucHy (opmy. ¥V mpoueci BiTHOBICHHS LUX €lIeMeHTi OepyTh yyacTb aHa-
epoOHI MIKpOOpraHi3mMu, siki BUKOPUCTOBYIOTh XIMIYHO 3B’SI3aHHMI KHCEHb



262 rpyHTO3HaBCTBO YacTkoBe

3 OKHCHHUX CIIONYK JUIsl TUXaHHsL. [Iporiecu BiTHOBICHHS TaKOX 3/MiHCHIOIOTE-
cs XIMIYHMM LUIAXOM 3aBISKU IPOLYKTaM JKUTTEAISIBHOCTI aHaepOOHUX
Mmikpoopranismis (H,S, H,).

HanxapaKTemeuom OCOONUBICTIO TIIEHOBOTO IMPOIECY € BiJIHOBICHHS
OKHCHOTO 3aji3a O TOKCHYHOIO 3aKHCHOT0. 3a TPUBAJOI0 MEPE3BOIONKEH-
HS 3aXMCHE 3aJ1i30 pearye 3 TiIpOOKHCIaMU KPEMHIIO 1 alfoMiHit0, BHACHI-
JIOK 4OTO YTBOPIOIOTHCS BTOPUHHI anmoMo-pepocuiikaru. HakonudyeHHs ix
y IpyHT1 00yMOBIIO€ (hOpMYBaHHS IIEHOBUX TOPU30HTIB.

V pe3ynbTaTi B3aeMOii 3aXHUCHOTO 3a1i3a 3 hocdaTaMu B OTIICEHIX TOPH-
30HTaxX TaKOX YTBOprOeThes BiBiaHIT Fey(PO,), - 8H,0. Llei minepan pasom
i3 BTOPUHHAMH aIIOMO-(DepOoCHITiIKaTaMi HaJ/Ia€ TIIEHOBUM T'OPU30HTaM CH-
3WX, 3€JICHKYBaTHX 1 ONAaKUTHHUX BIATiHKIB. [Ipu B3aemomii 3amiza 3 ByIJIC-
KHCITIM Ta30M B aHaepo6HI/1x YMOBaX yTBOPIOETCS JIBOBYIJICKHCIIC 3aJi30
Fe(HCO,),, a mpu peakmii 3 ClpKOBOILHI/IM — rigpotpoimr FeS, - H,O, sxi
3a0apBITIOE OIVICEHI TOPH30HTH B Cipi i YOPHI KOIBOPH.

B ymoBax mepiomuuHOro mepe3BOJIOKEHHS IPYHTY CIIONYKH 3aji3a Mo-
JKYTh 3HAXOJUTHCS] TO B 3aKHCHI, TO B OKHCHIA (opmax. [Tpu 3miHi aHa-
epoOHMX YMOB Ha aepOOHi 3aKMCHI CIIOJIYKH 3aj1i3a OKHCIIOIOThCS 3 YTBOPEH-
HSAM MiHepamniB rpynu JimoHity Fe,O; - nH,0. ¥V wmicusax aepauii ormeeHux
TOPU30HTIB I1i MiHEPaJIK 00YMOBIIOIOTh HASBHICTh 1pyKaBO-BOXPUCTHUX TUISIM,
MyHKTAIi}{, TpOIIapKiB, KOHKpeniil y BUMIsLi 60060801 pyau.

VY Tepe3BoNOKEHOMY IPYHTI 32 Y4acTH aHaepOOHHUX MIiKpOOpPTraHi3MiB
HITpaTH BIJHOBIIOIOTHCS JIO0 aMiaky, a00o B IPYHTI BiIOyBarOTHCS IMPOIECH
neHitTpudikaii. Lli mporiecn BeayTh 10 BTpaTH a30Ty IpyHTOM. B anaepood-
HUX yMOBax cyjib(ar BigHOBMOWTECS 10 H,S, pocharn — no PH,, yrBO-
PIOIOTBCSI TOKCHYHI PYyXOMi CHONYKH. Y IIJIOMY OIJICEHHS 3HAUYHO MOTipIIye
arpoOHOMIYHI BJIACTHBOCTI IPYHTIB 32 PaXyHOK CTBOPCHHS HECIPHSTIHBHX
BOIHO-TIOBITPSTHOTO 1 TIOKHBHOTO PEKHUMIB, HAKOITMYCHHST TOKCHYHUX PEYO-
BUH 1 HIABUIIICHHS KUCIOTHOCTI.

3a OOJOTHUM IPOLIECOM IPYHTOTBOPEHHS (OPMYIOThCSA 1HTpA30OHAIBHI
IPYHTH TiapoMopdHOro psmy: 6010THI, TOPHOBO-00IOTHI Ta JTy4IHO-OOJIOTHI.

Cos10HLEBMI MPOLIEC IPYHTOTBOPEHHS

OCHOBHOIO YMOBOIO TIPOSIBY COJIOHIIEBOTO TIPOIIECY € y4acTh Y IPYHTO-
TeHe31 JIETKOPO3YNHHUX COJICH Y BUCOKUX KOHIICHTPAITISX.

VY pesynmerari COJOHIEBOTO IMporecy (HOPMYIOTECS IPYHTH TaJOT€HHOTO
(cononrneBoro) psimy. Lli rpyHTH MOMINSIOTH HA 3aCONEHI (COJIOHYAKH, COJIOH-
YaKOBi Ta COJIOHYAKyBaTi) 1 pO3COJICHI IPYHTH (COJIOHII, COJIOJI, COJOHITIO-
BaTi i oconomini rpyHTH). [pyHTH rajoreHHOro psay HalekaTb 10 iHTPa3o0-
HAIIbHUX IPYHTIB. BOHU HE YTBOPIOIOTH MEBHOT 30HH, a 3aJISral0Th IUIIMAMU
cepes 30HalbHUX IPYHTIB Pi3HUX 30H.
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Bignosigno o teopii K. K. I'enpoiins rajgoreHHi IpyHTH y CBOEMY pO3-
BUTKY MOCIIiJOBHO ITPOXOJSTE TPH CTaJii: COJIOHYAK, COIIOHEIb, COT0Ib. Po3-
BUTOK COJIOHIICBOTO TIPOIECY MOUYHMHAETHCS 13 3aCOJCHHS IPYHTIB JIETKOPO3-
YUHHUMH Y BOJI COJSIMH (KapOoHaTamH, TiapokapOOHaTamH, cyiabharamu
1 xJIopuiaMu). 3aCOIOBATUCT MOXKYTb Oy/Ib-SKi IPYHTH (KallITaHOB1, YOPHO-
3eMH, JIY4Hi, JIy9YHO-OO0JIOTHI, OOJIOTHI TOIIO0). 3aCOJICHUMH Ha3MBAIOTh TaKi
IPYHTH, sKi MicTaTh Ok 0,1% pO3YMHHUX COJEW y TPYHTOBOMY PO3UHHI
BChOTrO Mpodino abo Horo 4acTHHU. Y COJOHYAKY BeCh MPOQiIb MiCTUThH
COJIl y TPYHTOBOMY PO3UYHMHI B TOKCHYHUX JUISI POCIIMH KOHIICHTpaLisX (O1ib-
mre 0,6—2,0% 3aexHo BiJl XiMi3My 3aCOJICHHS).

3acoeHHs IPYHTIB BiIOYBAa€THCSI B OCHOBHOMY ITPH ONM3BKOMY 3aJIsTaH-
HI MiHepalli30BaHUX MiIIPYHTOBUX BOXl ab0 Ha 3aCOJCHUX MATEPHHCHKUX
OpoJax.

3a K. K. T'enpotitiem mepuioro cTajiero po3BUTKY TaJIOTEHHUX TPYHTIB,
€ cononyak. Y COJOHYAKAX BiJIOYBAETHCS eneKTponiTHa Koarynﬂuiﬂ KOJIOT/IB.
KOHueHTpaul;I coJIell Y TPYHTOBOMY PO34YHHI COJIOHYAKIB BHIIA 32 noplr Ky-
MYILSILT, TOMy IPYHTOBI KOJOINU 3HAXOAATHCS Y CTaHi rejro i He MlI‘pyIOTB
y npodini. [pyHT Mae akyMyJasTHBHUN TUI TIPOQIIIO HABITH MPH 3aCONEHH]
COJISIMU HATpIIO.

3aconeHi IpyHTH 30epiraroTh BIACTUBOCTI THX IPYHTIB, 3 SIKUX BOHH
YTBOPHUITUCA. AJIe B 3aCOJICHHX IPYHTaX 1, 0COOIMBO B COJIOHYAKAX, 3’ SBIISETh-
Cs HOBa HEraTMBHA O3HAKa — BUCOKHH OCMOTHYHHMU THCK TPYHTOBOTO
PO3YMHY 32 paxyHOK BHCOKOi KOHIIEHTpaIlil pO3YMHCHNX B HHOMY COJIEH, 10
YCKJIQJHIOE TIPOIIECH TIODIMHAHHS BOJIOTH Ta JKUBJICHHS POCIHH. J[pyroro
MPUYUHOIO JTy’Ke HI3BKOI POIIOYOCTI COJIOHYAKIB € BUCOKA TOKCHIHICTD JJISI
pociuH neskux coneil. Halitokcmaanmu € kapOoHaTH 1 rinpokapOoHATH Ha-
Tpito (cona). /1o BUCOKOTOKCMUHUX TAKOXK HaJIeKaTh Xopuau. OTxe, COJIOH-
YaKy MAlOTh Ay)Ke HU3BKUI piBEHb MpUpoHOI pomrouocti. Ha Hux, sk mpa-
BUJIO, 3pOCTAE CHEIU(IYHA POCIUHHICTE — Tano]iTu (CONSHKH, CHITITPSIHKA,
CBHUHYATKA, COJIEPIC, IETPOCUMOHIsI, OMIOPTYH TOIIO).

Jlpyroto cTajii€ro pO3BUTKY TaJOTCHHUX IPYHTIB € co1onyi. COJOHII BU-
HUKAIOTh 13 COJIOHYAKIB IPH X PO3COJICHHI. Y 3B’A3KY 3 THM, 110 COJIOHYAKH
YaCTO 3QJIATAIOTH Y TOHIKEHHUX (hopMax penbedy, 3acTiif aTMOC(HEpPHUX BOJ
BUKJIMKA€E TIOCTYTIOBE BUITYTOBYBaHHS PO3YMHHUX COJIEH 3 BEPXHBOT YACTHHH
rpyHTy. [lpn 3HMKEHHI X KOHIIEHTpAIil HIKIE MOPOTy KOATryJsMii IPyHTOBI
KOJIOITM TIENTH3YIOThCS 1 Ha0yBaIOTh PyXOMOCTi. HU3XITHUMH TOKaMH BOIH
KOJIOIZIM Y CTaHI 30JIF0 MEPEMIIIYIOThCS 3 BEPXHIX TOPH30HTIB Y CEPEIHIO
1 HIDKHIO yacTHHH nipodinto. Hacamnepen 1ie cTocyeTbes alu0iiiB — rymy-
Cy, NTUHUCTUX MiHepasiB, Myny. OTxe, Y BEpXHIH 9acTHHI IPyHTOBOTO TPO-
b0 POpMYETHCSI TOPU3OHT BUMHUBAHHSI KOJIOI/IB (TyMYCOBO-EIIIOBIaIbHUN
ab0 HAJICOJIOHIEBUI), a MiJ HUM T'yMYCOBO-UTIOBIaJIbHHI TOPU3OHT, SIKHMA
Ha3UBAIOTh COJNIOHLEBUM. TYT KOHLEHTpAIis COJIEH 3aJHIIAETHCS BUCOKOIO
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1 BMHTI KOJIOTIM 3HOB KOATYIIOIOTh, YTBOPIOIOYM TEMHO-CIpe JIAKyBaHHS Ha
TpaHAX CTPYKTYPHUX OKPEMOCTEH.

OTtxe, y CONOHII popMyeThCs mudepeHIiioBaHui Mpodiak 3a enroBiaib-
HO-UTIOBIaIbHAM THIIOM. HaJCONMOHIIEBUII TOPH30HT YaCTKOBO BTpayae ry-
MyC, DIHHY, Myl1, R,05. Y HbOMY MOJNEIrIIyeThCs TPaHyIOMETPUYHUI CKIIa.
ConoHLIEBUI1 TOPU3OHT, HABIAKK, HA0OyBa€ TEMHOTO 3a0apBIECHHS 1 BaXKKOTO
TPaHyJIOMETPUYHOTO cKiafy. [Ipu 3acoeHH1 IPYHTY pO3YMHUMH COJISIMH Ha-
TPiI0 10HH HATPiIO 3 IPYHTOBOTO PO3YMHY MPOHUKAIOTH Y KOJOIAHUI KOMII-
JICKC TPYHTY, YaCTKOBO 3aMiHIOIOUM B HhOMY KaJIbIii Ta iHII 0OMiHHI KaTio-
HU. Llel mporiec Ha3MBA€EThCS OCOJOHIFOBAHHSAM IPYHTY. Y COJIOHII BMICT
0OMiHHOTO Harpito ckiaaae Oinbme 20% Bijg €EMHOCTI TOTTUHAHHS.

ITpu B3aemonii i0HIB HATpifo 3 BYIIEKHCIUM Ta3oM abo KapOoHaTamu
B COJIOHIIIX yTBOPIOEThCs coma. Coma pa3oM 3 TiApaToBaHUMH iOHAMH 00-
MIHHOTO HaTpif0 BHKIIUKAE TUCIEPTaIliio IPYHTY, IOCHIIOE TIENTH3AIlI0 KO-
noinis. Ile HeraTWBHO BIJIMBA€E HA arpOHOMIYHI BIACTHBOCTI IPYHTY. Y TPYHTI
PYHHY€ETBCS CTPYKTYpa, IIPH 3BOJIOKCHHI BiH HAOPsIKA€, 3aMYJIIOIOTHCS IOPH,
3HU)KY€ETHCSL BOIOIIPOHUKHICTB.

Cona TokcHyHa Juis pociiH 1 KOPUCHOT MIKpPO(IIOpH IPYHTY. 3aBISKH COAI
COJIOHEIIb Ma€ BUCOKY JIy)KHICTb IPYHTOBOTO PO3YHHY. Ile BUKITMKAE JTyKHHI
FlI[pOJIB M1Hepam,H01 YaCTUHH IPYHTY, HaCaMIIEPe] CHITIKATIB 1 aJIFOMOCHITI-
KaTiB. Y pe3ynbTari YTBOPEHHS BHUCOKOT1IpOQiIbHOT aMOp(hHOI KpeMHi€BOT
KHCIIOTH, Y TPYHTI 3pOCTa€ 37IHUTICTH 1 3[[EMEHTOBAHICTh. 3 4aCOM 3 KpEeMHie-
BOT KHCJIOTH YTBOPIOETHCS OTAJl Y BUIVISIIII KPEMHE3EMHCTOI IPUCHITKH, KA
aKyMYJIIOETBCS Y BEpXHiH 9acTrHI podiimio 1 Hagae O1IICTOTO BIATIHKY €ITio-
BiffloBaHOMY (HAaJICOJIOHIIEBOMY) TOPH30HTY. Y TBOPEHHS B JTy’)KHOMY Ceperio-
BUILI T'1IpO]iTHUX THHUACTUX MiHEPAJIiB THITY MOHTMOPHUIIOHITY 00yMOBITIOE
JIUTIKICTh, B’SI3KICTh, TUIACTUYHICTh, HAOPSKAHHS TPYHTY TPH 3BOJIOKEHHI.

V cyxoMy cTaHi IpYHT, HaBIIAaKH, MAa€ BUCOKY IIUIBHICTh, 3B SI3HICTb, 3Ci-
nae. OcoOIUBO Lie XapaKTEPHO IS COIOHIIEBOTO TOPU30HTY. Y COJIOHLIEBOMY
IPyHTI opMyeThCsl cTOBMYACTA, NMPU3MATUYHA, KPYIMHOTOpiXyBara CTPYyK-
Typa. [Ipu BUCHXaHHI Ha MOBEPXHI COJNIOHLIO YTBOPIOETHCS IiJIbHA KipKa
3 NIMOOKUMHU TpimrHaMu. OTKe, COJTOHII MatOTh BUKIFOYHO HU3bKUH PiBEHb
npupoaHoi pomtodocTi. Ha HuX, sik mpaBuUIlo, BIICYTHS POCIMHHICTS.

KpiM THIOBUX COJOHIIB, YaCTO TPAIUISIOTHECS COJOHIIOBATI IPYHTH, KO-
JOiTHUH KOMIUIEKC SIKAX MICTUTH Big 5 10 20% oOMinHOTO Harpito. CosoH-
IIIOBAaTHMH OyBAaIOTh Pi3HI IPYHTH.

Co100i 1 0CONONIM IPYHTH € OCTAHHBOKO CTAMIEI0 PO3BUTKY IaJIOTCHHUX
IpyHTiB. BoHM Hanexarh /10 TirpoMopdHUX a00 HAMBriAPOMOP(HHHUX IPYHTIB.

3a Cy4acHOIO YSIBOIO COJIOJII YTBOPIOIOTHCS TIiJI JII€I0 TIICE-EIOBIAIbHOTO
IPOLIECY IPYHTOTBOPEHHSI.

V 0e3CTiYHUX 3aMKHEHHUX 3HMKCHHSX (OIFOIIX, 1M0/1aX, YBITHYTUX CXU-
Jlax) Ha IOBEPXHI COJIOHLIIB 3aCTOIOIOTHCS aTMOC(EpHi i 1enoBiaabHi BOIH.
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Puc. 3. Cxemaruunuii rpagik nepeposnoginy
NMPOAYKTIiB IPYHTOTBOPEHHS Yy NMpo¢iai comonust
(3a C. C. HeycTpyeBum)

Lle cnpusie TOmANBIIOMY PO3COJICHHIO IPYHTY i PO3BHTKY IIECHOBHX IIpO-
neciB. AHaepoOHI MIKPOOPTraHi3MH BUIUISIFOTh y TPYHT HU3bKOMOJICKYJISIPHI
opraniuni kuciaoty. [pyHT cTae kucauM. [oHH BOIHIO BUTICHSIOTH 3 KOJIOi/-
HOTO KOMIUIEKCY 10HHM HaTpito. Y BEpXHil 4acTHUHI mpodiito BinOyBaeThCs
IHTeHCUBHUM KUCIIOTHHUM TipOJIi3 MiHEpatiB, HacaMIIepel CUITIKATIB 1 aJto-
MOCHJIIKATiB. YHACIiOK IIbOTO MPOIECy B IPYHTI YTBOPIOIOTHCS TIMHHUCTI
MiHEpaH TPYyIH KaoJiHITY, T1IPOOKCHIN 3aili3a, aJIOMIHII0, KPEMHII0, MaH-
raHy, KapOOHATH KaJIbI[i10, MArHIIO Ta 1HIIMX SJIEMEHTIB.

3 HU3XIIHUMH TOKaMH BOAW IHTCHCHBHO MITPYIOTh Y IIPOdiii po3unHHI
MPOIYKTH IPYHTOTBOPCHHS (TYMYC, XeJIaTH, TNIMHACTI MiHEpalH, MyJl, OCHO-
BH, MIBTOPAOKCH/IM, OKMCHI (pOpMHU 3atiza 1 MaHraHny). BepxHi ropu3oHTH
IPYHTY Iie Oiibllie 301IHIOIOTHCS Ha TYMYC, MiHEpaJIbHI KOJIOiIH, OCHOBH,
MOYKMUBHI PEUOBUHHU. B i10BiliOBaHI# YacTUHI MPO(dUTI0 BUMHTI 3BEPXY CIIO-
JYKU aKyMYJTIOI0ThCs. [1i]1 TyMyCOBO-€NMI0OBIaIbHIM TOPH30HTOM (POPMYETHCS
OinsACTHA YUCTHH eNMoBialbHUN (OCONOAIINI) TOPU3OHT, CUIIBHO 30araueHui
Ha KPEMHE3eMHCTY MPUCHUIIKY. BOHA YTBOPIOETHCS SIK XIMIYHUM IIISXOM,
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TaK 1 010TeHHHUM 32 YJYacTIO TIaTOMOBHX BOJIOPOCTEH, SIKi pyHHYIOTh CHITIKATH
i HakonmuuytoTh Si0, y CBOIX KIIITHHAX.

B yMmoBax mepiognvHOrO MEpPE3BONIOKEHHS B OCONOALIMX TOPH30HTAX
YaCTHHA 3aJli3a 1 MAHTaHy CErperyeThCsi B KOHKPEIIil, 1110 TOCUITIOE BiAO1TIO-
BaHHs 11i€] yacTuHu nipodinto. [Ipu TuMuacoBomMy aHaepo0i03i 3aKuciie 3ai-
30 HU3X1JHUMHU TOKAMHU BOJIM BUMHUBAETHCS B CEPEIHIO 1TIOBIIOBaHY YaCTUHY
npodimo [TpucyTHICTH TaM OJHOYACHO CHOJYK 3ajli3a B OKHCHIM 1 3aKUCHI
(hopMax Haga€ rOPU3OHTY CHEHU(IYHOTO CU30-BOXPUCTOTO MAapMypPOIIOIio-
HOTO IISIMHCTOTO BUIVIITY. BMHTI B 1110Bif0BaHI TOPU30HTH OpraHiuHI Ta
OpraHo-MiHepaJibHi pEYOBHHU YTBOPIOIOTh HA TPAHSAX CTOBIYACTHX, IPU3Ma-
THYHHX, FOPOXYBATHX CTPYKTYPHHX OKPEMOCTEi cipe KOIOi/IHE JTaKyBaHH.
[Tpodine cononeit, me Oinbie, HIX Hpoqnm) COJIOHIIIB, pO3l‘IOII1JIH€TLC$[ Ha
TOPH30HTH BHMHBAHHI i BMHUBaHHS KOJOINIB 32 PaXxyHOK IHTEHCHBHOI Mi-
rpamii B mpodisli pO3YMHHHUX CIHONYK i HAKOMMYCHHS KpeMHe3eMy. 30BHIIII-
HI{ BAIVISA MPOQIIIO CONOMI Haraaye mpoQiib IMiI30JIUCTOTO IPYHTY, TOMY
COJIOJII 1HKOJIM HA3WBAIOTh «CTEIIOBUMH I1i130/1aMu». Cotoni MarOTh HU3BKHI
piBEHBb POJIIOYOCTI.



ArPOrEHETUYHA XAPAKTEPUCTUKA I'PYHTIB
JIICO-JTIYYHOI 30HU

Tema nompebye eusuenns i 3HaHHA MAKUX NUMAHD!

1. Teocpaghiune posnosciodxcennsa niosonucmux Ipynmis. Xapakmepu-

CMUKA YMO8 TPYHMOMBOPEHHS 8 JIICO-TIVYUHIL 30HI.

JDicepena xucromnocmi nio30aUCux IpyHmie.

Cymp niozonucmoeo i 0epHO8020 NPoYecié TPYHMOMEOPEHHS.

4. Iloxooocenns, 6y0osa npoghinio, cknaod, azpoHOMIYHA XapaKmepucmiu-
Ka, Kaacu@ikayis nio3omie i 0epHo60-ni030AUCUX [PYHMIE.

5. Ocobnusocmi pooiovocmi  dephoso-niozonucmux rpyumie Ilonices
Vkpainu. Oxynemyprosanns ipynmis. LLnsixu niosuujenns poorouocmi
ma payionanvHe UKOpUCmaHis 0epHogo-niozonucmux rpynmie Ionic-
€51 8 CilbCLKOMY 20CTI00APCNEI.

W

VYkpaiucoke [oices € okpemoro ¢izuko-reorpadigyHoo (arporpyHTOBOIO)
30HOIO MIIIAHUX JICIB, sIKa PO3TalloBaHa B Mexkax JIbBIBChKOI, BONMHCHKOT,
Porencobkoi, XKuromupcrkoi, TepHomuibchkoi, XMeabHHIBKOT, KHiBChKOT,
YepHiriBebkoi 1 CyMcbkoi oOnacteid. Ha miBHOY1 BoHA Mexye 3 biopychkum,
Ha MiBHIYHOMY cXolli — 3 bpsHcpknM 1 Ha 3axoni — 3 [lomseeknm [omic-
CsIM, a Ha MIBJHI — 3 JIICOCTENOBOIO 30HOKO IO JIHIT MEePeXoy J0 CYIiIb-
HOTO JiecoBoro mrato. Ha 3axomi ms Meka IIpOXOIUTh MO MIBHIYHOMY CXUITY
BonuHo-IToiabChKOroO IIATO 1 TOMY YITKO BHpaKeHa pelbeoM y BUIISIL
BHCTYITy BHCOTOIO 25—50 M, a Ha cxig — Big XKuromupa no Jlninpa —
o JTiHIT Mepexo1y BiJl JILOJOBUKOBUX BIIKJIaJiB J0 JiecoBoro mmiaro [lpu-
JHIpoBchkoro mijnBuiieHHs. Ha JliBoOepexoki Mexa BUpaKeHa ClIa0Ko,
O1MBIIOI0 YACTHHOIO BOHA YMOBHA 1 MPoXoAuTh 1o JiHii KuiB — Hikun —
barypun — Kposnesens.

3oHa 3aiimae 11 768 Tuc. ra, mo craHoBUTh Onu3bKo 19,5% Tepurtopii
VYkpainu (nani 00Ky 3eMeIbHOTO (GOHITY).

rMPUPOLAHI YMOBU FPYHTOTBOPEHHS

3axiHa YacTMHA 30HHM PO3MillleHa B MiBHIUHINA yacTuHi [amuipko-Bo-
JUHCHKOI BraguHU 1 Ha [lomickkoMy TIPOTHHI, B OCHOBI SIKHX 3aJIATalOTh
KpeHIsTHO-MeprelieBl MOPOAH, MEePEKPHUTI (IIIOBIOMISAIiaIbBHUMHU BiIKIIaaa-
Mmu. llenTpanbhe npaBoOepexHe I[omiccsi OXOIUTIOE MIBHIYHO-3aXiHY Yac-
TUHY YKpalHCHKOTO KPUCTAJI4YHOTO ILIUTa, CKJIaJeHOro rpaHitamu. I panirty,
3a3BUYaid, IEPEKPHUTI JIbOJOBUKOBUMH 1 (DIFOBIONISALIATLHIUME BiJIKJIaIaMH,
ajie 1HOJI BUXOJATh Ha moBepxHI0. JliBoOepexxHe [lomices po3MilieHo B Me-
kax JIHImpoBCchKO-/lOHEIbKOT 3amauHu 3 KPUCTATIYHUMHU TOPOAaMHU, SIKi
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3alIATaloTh HA DIMOMHI 10 3 KM, 1 Ha MiBJCHHO-3aX1IHOMY cXWi BopoHess-
KOTO KPHUCTAJIIYHOTO MACHBY 3 OJIM3bKUM 3aJISITaHHIM KPEHIOBUX BIAKIIAIIB.
3 4eTBEPTHHHUX BiJIKJIQ/IB TYT IMOMIMPEH] JHOAOBUKOBI, (MIFOBIOMIISIIANBHI,
pijie — JIecoBi TOPOAH.

Knimar

ITomicest Ykpainu € miBAEHHOIO YaCTHHOIO TaWTOBO-JIICOBOI 30HH. 1i xri-
Mar MOPIBHSIHO 3 PEHITOI0 TEPHUTOPIi TAWTOBO-TICOBOI 30HU OUTBIIT M’SIKHH,
TETUTHH 1 BOJIOTHH 13 CepeqHbOPIYHOI0 TemnepaTypoto 6—7°C i KUIBKICTIO
omaniB 550—650 mm. 3axigHa yactuHa Ilomiccs 3HAXOOUTHCS Mif BILIMBOM
BOJIOTHIX aTIAaHTMYHHX TOBITPSIHUX MAac, 1 CXilHAa — apKTUYHUX. ToMy i3 3a-
XOJly Ha CX1Jl CIIOCTEPIraeTbcsi MOCTYIOBE HAPOCTAHHS KOHTHHEHTATBHOCTI
kiimary. Ha 3axozi 3uma M’ska 1 Teria (cepeqHs TeMIiepaTypa CTaHOBUTh Mi-
Hyc 4°C), 3 YaCTUMH BiJUTUTAMH 1 HEBEJIMKOIO TOBIIMHOIO CHITOBOTO MTOKPUBY
(10—15 cm). Kinbkicts onaaiB cranoButh 600—650 mm. Ha cxomi 3umo-
BUH T1epioj OUTBII TPUBAJIHIA 13 CEPEHBOIO TEMITEPaTypOoro ciuHs MiHyc 7°C
1 TOBIIMHOIO CHiroBoro mokpuBy 30—40 cM, KimbKicTh omamiB — 550—
600 mMm. Cepesias Temnieparypa YepBHs Ha 3axofi 18,5°C, Ha cxomi — 19,5°C.
BiamosigHo i3 3axomy Ha cxif HapocTae i cyma temreparyp Buie 10°C
3 2620 mo 2960 °C. be3amoposHuii niepion Aosiie TpuBae Ha 3axomi (170—
175 nuiB) i menme — Ha cxoni (160 nHIB).

PiuHa KiNbKICTH OMaiB Ha BCid TEpUTOPIi 30HU MEPEBHIIYE BHUIIAPOBY-
BaHicTh B 1,1—1,3 paza, 1mo o0ymoBmoe (hopMyBaHHS IPOMHUBHOTO 1 1epio-
JUYHO MTPOMUBHOTO THITY BOTHOTO PEKUMY IPYHTIB.

Feomopdgonoris ta reosnoris

Vkpainceke [lomiccs posramoBaHe B Mexax Benukoi I[lomicbko-/lHin-
POBCHKOI MOPEHHO-3aHAPOBOT 1 3aHIPOBO-ANIOBIAIBHOT HU30BUHH 3 abco-
moTHUMH Bucotamu 100—200 M Hax piBHeM Mops. Okpemo crocrtepira-
IOThCSI KpEHITHI TOpOM i BUCTYIH KPHUCTANIYHHX MOPij 3 BUucotamu 220—
230 M, a CnoBeuaHchko-OBpynbKuil kKpsik Mae BucoTy 320 M Hax piBHEM
Mopsi. Haiimenmi Bucotn (100—130 M) Mae miBHIYHO-3aXiJHa YacTHHA
[Momicest, mo mpumukae 10 Tepac p. [Ipum’sate. Ha miBgens Bucora micue-
BoCTi 3011bmyeThes 10 180—200 M. Tomy mpaBoOepexna yactuna [lomices
Ma€e 3arajibHUN YXHJI 13 MIBIHSA Ha MiBHIY, 0 p. [Ipumn’ate. Y nboMy X Ha-
MpSIMKY TeuyTh 1 piukn. JliBoGepexne [lomiccss Mae IPOTHIICKHINA yXWII, 13
MBHOY1 HA MIBJCHB 1 MiBAEHHO-3aX1/1, 10 noiauHu p. JHinpo. CepenHi BucoTH
TyT cTaHOBISATh 120—140 M Hax piBHEM MODSL.

®dopmyBaHHSI peibe]y 30HU MMOB’SI3aHO 3 AISUIBHICTIO JIbOJIOBUKA, HOTO
TaJMX BOJ, allIOBiaJIbHUX MOTOKIB, BITPY, @ TAKOXK 3 T'€OJIOTIYHOIO CTPYKTY-
POIO OKpEMHX 11 TEpUTOPIH.
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VY uinomy penbed Iomicest mI0CKOPIBHUHHANE 3 T0Ope PO3BUHYTHM aKy-
MYJSITHBHIM ME30pelbe()OM y BHINISIAI MOPEHHHX TropOiB, Tpsim, 03, Kawm,
JIPYMITiH, TPUB Ta MIMIAaHUX TOpOiB. 3aHAPOBI PIBHUHU MAIOTh CIAOKOXBU-
JSICTUH pesbed 13 BETUKOIO KITBKICTIO MaJCHBKUX 03€p 1 3a00JI04SHHX MPO-
ctopiB. /laBHI THOJOBUKOBI JOJUHY 3alHSTI HUHI BEIMKUMU TOp(oBUIIIAME
(6onora 3amrinaii, Buapa, [lopucre Ta in.).

Epo3siiiHuii cUIBbHOPO34ICHOBAHUH APY)KHO-0AIKOBUN pENbe] MPUIISTae
JI0 TIJIBUIICHUX JIeCOBUX 0CTPOBIB (CrnoBedancbko-OBpyUuChKuil Kpsik, [1pa-
BoOepexoks p. JlecHu Ta iH.).

V 3axigHii 1 cXigHIN YacTHHAX 30HH Oy/10Ba CyJacHOTO pebedy OB’ sI3aHa
3 ONMM3BKUM 3QJIATaHHSIM PO3MHUTHX KPEHISTHUX BiJKIIAIIB, IKi YTBOPIOIOTH Ha
(oHi 3aHIPOBHUX CITAOKOXBIIISICTUX PIBHUH KpeiasHi TopOu, KapcToBi popmu
penbedy, o3epa. MicisiMu, 0COOITUBO Ha Tepacax, 100pe pO3BUHYTHIA MiKpO-
penbed y BUIVISII MIKpO3aaiH i MIaHUX rOpOUKiB.

[PYHTOTBOPHI nopoau

['pynroTBOpHi opoau Ilomices npeacTaBieni NEPEBaKHO JIbOIOBUKOBHU-
MU, BOJHO-JIHOJIOBUKOBUMH, Cy4YaCHUMH 1 JIaBHbOAITIOBIAIbHUMHE BiJIKJIa/a-
MU, 3Ha4HO PiJilIe 03PHUMH BiAKJIAJTaMH 1 JIECaAMH.

MopeHHi BiJIKJIa i MOIIUPEH] B 30HI MaiKe BCIONH, 32 BUKITFOYCHHSIM Te-
putopii Mayoro Ilomices i piukOBUX IOIHH, e BOHH PO3MHUTI. 3a3BH4ail Mo-
pEHa 3aIIATae OKPEMUMH OCTPOBKAaMH Ha MIJIBUIICHUX MICISAX 1 HA TOJIOTHUX
cxmnax. Ha piBHUHHHX IUTSHKax i MOHIDKEHHSIX BOHA 200 PO3MHUTA TaIUMH
BOZaMH JILOIOBHKA ab0 IepeKprTa BOTHO-TIHOTOBUKOBIMH BifKJIaIaMH i Ha
MIOBEPXHIO BUXOJHTH PiJIKO.

MopeHHI BiIKIaan SBISIOTE COOO0 HECOPTOBAHY MAcy, sKa CKIIAIa€Th-
sl 13 CyMillll TIMHM, ITCKY, TPaBito, Pi3HUX 32 pO3MipaMH BaTyHiB, 3QJIUIIKIB
FlpCLKI/IX nopiz tomro. ToMy BOHH MalOTh Pi3HUIA TPaHyIOMETPHYHHIA CKIa/:
BiJ] MILIAHOTO i cymLuaHoro JI0 BaKKOCYTITHHKOBOIO 1 DJIMHUCTOTO, aie
B OLIBIIOCTI MOPEHH CYMIl[aHi Ta MIIaHO-JIEeTKOCYTJIMHKOBI. JIermmmu € KiH-
1eBi MOpEHH, SIK1 TIPE/ICTABIISIOTh TOTYKHI HArPOMAJDKEHHSI BanyHiB MICKiB
y BUIJIS rop61B TIPS, BaXYMMH — JIOHHI MOPEHH, CKJIaJieH] 3 BayHHHX
CYIJIMHKIB 1 TJIMH.

MopeHu — TiepeBa)KHO aTFOMOCHITIKATHI KHCITl TIOPOJTH, SIKi MICTSATh 3HAU-
HY KiJIbKiCTB TTIBTOPAOKCHIIB 3aTi3a i QJIFOMIHIIO 1 BITHOCHO HU3BKY — KpPEM-
HEKHUCIIOTH. Y MICISX 13 OJIM3BKUM 3aJIATaHHAM KPEHISHUX BIIKJIAIIB MPO-
JSIraroTh KapOOHATHI MOPEHH 3 YIIAMKaMU BaITHSKIB Ta KPEHITHUX MEpTeliB.
MopeHn BaKKOTO I'paHyJIOMETPUYHOTO CKJIaay MAarOTh HH3bKY BOIOIPOHHUK-
HICTh, BUCOKY BOJIOTOEMHICTb, B’SI3KICTh, Y4epPBOHO-Oype 3a0apBlIcHHS.

Benuki tepuropii [Tomiccss 3aiiHATI (QIIOBIONIALIATBHUMHE ITIIAHUMH,
CYMIIAaHUMH 1 HaBITh MINAHO-JIETKOCYIMHKOBUMHY Bifkianamu. [linmaxi
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W TIIMHHUCTO-MIIIAHI BOJHO-JBOJIOBHKOBI HAHOCH 3alMar0Th IIMPOKI JIbO-
JIOBUKOBI MOHMKEHHS (JIOJIMHU), a CYIIIaHI — BKPUBAIOTh BOJOAUIBHI Te-
puTopii.

OmroBionIsiaNbHI BIAKIAIN XapaKTEPU3YIOThCS HAsIBHICTIO Y CBOEMY
CKJIaJIl KPYITHOTO 00KaTaHOoTo MiCKy (TpaBito), a iHO/I 1 BKJIFOYEHbh 00KaTaHUX
yJaMKiB TipchKux nopin. YacTo micist Aoty rpaBiii 1o0pe BUIHO Ha IOBEPX-
Hi. OnroBiomsiaidbHI BIAKIAAH MAOTh KOCYy (HiaroHajbHY) HIapyBaTiCTb.

PiukoBi Tepacu BKpUTI Cy4aCHUMH 1 JaBHbOAIIOBIATBHUMH BiJKIIaJaMH.
JlaBHBOQITIOBIAJIbHI MPEICTABIISIOTH COO0I0 JI00pe BIJICOPTOBAHI CEPEAHBO-
3EpHUCTI MICKH 1 JIy’Ke PIJKO CYIICKH, 3 TOPH30HTAIBHOK a00 KOCOO IIa-
pyBaTiCTIo CydJacHi amoBiaibHI BifKIamH, YTBOPEHHS SKHX IIOB’SI3aHO 13
H_[Opl‘-IHI/IMI/I HaHOCaMH plqOK y neplon TIOBEHI, BIIPI3HIOTHCS p13H0MaH1T—
HIIITUIM TPaHyIOMETPHIHHM 1 XIMIYHUM CKJIagoM. Y npﬂpycnomn YJaCTHHI
3aIuIaB BOHU TiIIaHi, B ICHTPAIBHIA — CYTIHHHCTI. Y TOBIII aTIOBiaTbHIX
HAHOCIB YacTO CIIOCTEPIraloThCs JIiH3H Topdy, POCIMHHI 1 TBAPUHHI PEIITKH,
CH31, 1p’)KaBO-OXPHUCTI OTNIEEH] TPOIIAPKH, TPOXKUIIKH.

[TanyBaHHs B ajroBiajdbHUX 1 (IIOBIODISIIANLHUX BIAKIAJaX YACTHHOK
MIiCKY 1 Jy’Ke HU3BKUU BMICT MYIly OOYMOBIIOE IX MYXKiCThb, BUCOKY BOJO-
MPOHHUKHICTh, HU3bKY BOJIOTOEMHICTh 1 Mally BOJOMIiMMabHY 3IaTHICTb.
Ile Takox BIJIMBA€E 1 Ha 1X XIMIYHHMI CKJIaJ: IIEpeBary B HUX KBapily, Ora-
Iy, Xaneaony (10 97%) 1 BUHATKOBO HU3BKUI BMICT MOJYTOPHUX OKHCITIB
(2—3%), comneii KaJbllif0, MarHito Ta iH.

3nayHo pinme Ha [lomicei 3ycTpivaroThCs 03epHi CYIIMHKHY 1 TTIMHH: TIPO-
IyKTH BUBITPIOBAaHHS KpPEHIH, BAITHSKIB, MEPTeiio, IUTFHUX KPHCTATITHIX
nopij, ocoONMMBO rpaHiTiB. HeBenmMkuMuU ocTpiBKaMH PO3MIIIIEH] JIeCH, JUIs
SKAX XapaKTepHa TOHKA MIAPYBATICTh 1 MIIIAHO-IETKOCYIJIMHKOBUM, piiie
KPYITHOITHITYBaTO-JIEIKOCYIIHHUCTHI TPAHYIIOMETPHYHAHN CKIIa]l.

ligposorivyHi ymoBu

I'ipponoriuni ymoBu [lomicest XxapakTepusyrOThesl OMTU3bKUM PIBHEM 3aJIsi-
raHHs TiAIPYHTOBHMX BOJ Ha TubuHi 1,5—3,0 M, a iHO/Ii, 0COOJIUBO B TIOHHU-
JKEHHSIX, Y IaBHIX JIOJMHAX 1 HU3bKHUX Tepacax pPidOK BOHU MiIXOSATh Maiike
JI0 TIOBEPXHi 1 00yMOBITIOIOTH 3200JI0TYBAHHS BEIMKUX TEPUTOPIiL.

Taki TigposoriyHi yMOBH IOB’s3aHI mepin 3a Bce 3 THM, mo [loic-
Csl TIPEJICTaBIsIE COO0I0 TIOCKY CIIAOKOJPEHOBAaHY HHU30BHHY, SKa OTOYCHA
3 ycix cropiH BucounHamu (binmopycekoro, CMoseHchko-MocKkoBCehKot0, Ce-
penHbpopychKor0, BomuHo-I10106CEKOI0), ITO CXITAX SIKMX Y HU30BUHY 30i-
TaloTh JIEIOBIAbHI Ta MATPYHTOBI Boan. KpiMm Toro, OM3bKe 3aisranHs Bif
MOBEPXHI BOJAOTPHUBKUX MOpia (KpeimsHi Binkinaau [ amuipko-BonmnHebkol
3anaauHu 1 cxigHoi yactTuHu YepHirisebkoro Ilomices, rpanitu YkpaiHChKoO-
r0 KPUCTAJIIYHOTO MAaCHBY), a TAKOXK TPUBAJi OCIHHI i BECHsSHI MOBEHI TeX
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CHPUSIOTHh TIEPE3BOIDKEHHIO TepuTopii. [Ipyu mpoMy Tasi Ta JOIIOBI 3aToI-
JIIOIOTh HE TUTBKK PIYKOBI JTOJMHH, alie 1 HU3bKI BOMOAUIH 1 0OYMOBIIOIOTh
MOBEPXHEBE OIVIEEHHS IPYHTIB.

PocnvHHICTh

Bonoruii kiimar, Jerkuil rpaHylIOMETpUYHHMNA CKJIaJ IPYHTIB, a TaKOXK
0e3kapOOHATHICTh IPYHTOTBOPHUX IOpia 0OyMoBmian nomupenHs y [omicei
JIICOBOT POCIMHHOCTI, SIKa TEIep 3HAYHOI MIpOO 3HUIIICHA. Y Halll Yac JIicU
CTAHOBJIATE OIU3bK0 29% Bij 3arajabHOI IUIONII 30HU.

Bemuki teputopii, BKpUTI MOPEHOIO 1 (TIOBIOTMIAIIATFHAME BiAKIIaa-
MU, 3afiMalii MilllaHi MIMPOKOJIMCTSHI JIICH 3 TIepeBaKaHHIM COCHH, J1y0a,
JIMITH, KJIeHa, Oepesn, OCHKHU 1 3 oOpe PO3BHHYTHUM TPaB’SIHUM MOKPHBOM.
V IpaBobepesxnomy [lomicei mepeBaxainy COCHOBO-Ay0O0Bi i yOOBO-IrpadoBi,
a B JliBoOeperkHOMY — L[y60130 -JIATIOBI JTicH. Y pe3ynLTaTi uporo y Ilomccei
C(popMyBaJmc;I JepHoBo-Min30mucTi IpyHTH. COoCcHOBI Jicu (6opu) posro-
BCIO/DKCHI Ha MiIIaHUX nopozax 0opoBuX Tepac piduok. Beprimuu minanux
JIIOH BKPHTI 3piPKEHUMHU JIicaMH 3 JIMIIaHHUKO-MOXOBUM MOKpUBOM. HuHi
y JepeBOCTOi 30BCiM BiCcyTHS smuHa. OKpeMi JIeCOBi OCTPOBH BKPHUTI MIKUPO-
KOJIMCTSIHUMHU JIiCAaMH, THIIOBUMH JJIS JTICOCTENOBOT 30HH.

3nauni ot B [lomicci 3aiHATI 6010TaMu, NEpEeBaXKHO HU3WHHOTO 1 ITe-
PEXiTHOTO THIIB 3 OCOKOBO-OUCPETSHIMHU POCIMHHUMH acOLiaIisiMU (CHT-
HUKH, OCOKH, KUCIIi 3J1akn). MICISIMH CIIOCTEpITratoThCsi BEPXOBi CharHoBi
0oroTa 3 HU3BKOPOCIIOI0 COCHOIO Ta BibX0r0. OKpeMi iSTHKY 3aiHATI JTyd-
HO-0OJIOTHOKO Ta JIYYHO POCIIUHHICTIO.

rPYHTW MOJIICCA

CBoepmeTL daxropis IPYHTOTBOPCHHS, & CaMe: M *SIKUI 1 BOJIOTHI KJTi-
Mar, JIErKi Ta OifiHi Ha OCHOBH i MOKUBHI CIIEMEHTH MMOPOJH, ONU3bKE 3aJisi-
TaHHs [0 TOBEPXHi MiAIPYHTOBUX BOJ, HIMPOKE PO3MOBCIOIKCHHS B MHHY-
JIOMY MIIIaHUX 1 JIMCTSHUX JIICIB 3 PO3BUHYTHM TPaB’SHUCTUM IOKPHUBOM,
00yMOBMJIM PO3BUTOK TPHhOX OCHOBHHUX TPOIECIB IPYHTOTBOPEHHS: T30~
JUCTOTO, JIEPHOBOTO 1 OOIIOTHOTO.

[TposiB 1iIX MpOIIECiB, MO MPOTIKAOTH SIK CAMOCTIIHO, TaK i B CyKYITHOCTI,
00yMoBMIIH (HOPMYBAHHS CTPOKATOTO 1 MO3ai9YHOTO IPYHTOBOTO ITOKpUBY. Ha
MABHINCHAX BOJOIUIBHUX TEPUTOPISX CHOPMYBAIUCS JEPHOBO-TIII30JIUCTI
Ta JICPHOBI IPYHTH, HA BIHOCHO TOHIKCHHUX TepI/ITOpi}IX 3 OJIU3BKUM piB-
HEeM TiIIPYHTOBHX BOJ — JCPHOBO-IIIA30JIUCTI Ta AEPHOBI IPYHTH Pi3HOTO
CTYIICHS OTICEHHS, y pllIKOBI/IX 3ariaBax 1 MOHIKEHHSIX — OOJOTHI, JIyd-
Hi IpyHTH. PiYKOBI 3aru1aBu i JbOJOBUKOBI JOIUHH BKPUTI TOpdoBHMEU 6O-
JOTaMH, y TIOETHAHHI 3 SIKUMU Ha MiJBUIICHUX MICISIX 3aJaloTh ISPHOBI
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W Ty4Hi TpyHTH. Y MicIsX 3 OJM3BKUM 3aJISITaHHSIM BiJl TOBEPXHI KPEHISTHUX
BigknaneHb (BommHcebke Ta HoBropoa-Cisepcbke I[lomices) chopmyBamucs
JIepHOBO-KapOOHaTHI IpyHTH. HeBennKuMH ocepeiKkaMu MOIMIMPEHi OImia30-
JICH1 TPYHTH Ha Jiecax 1 JeCONoMiOHNX CYTITMHKAX.

{06 po3iOparucst B 3aKOHOMIPHOCTSIX YTBOPEHHS 30HAJILHUX IPYHTIB I10-
Jicbkoi 30HM YKpainu, B OyaoBi ipodisieid, ckiazi Ta iX arpoHOMIYHUX BJac-
TUBOCTSAX, CTYACHTY HEOOXIHO 3HATH MPOBiJHI MPOLECH I'PYHTOTBOPEHHS
B Il 30HI: MiJ{30JINCTOrO, AEPHOBOIO i 00j0THOrO. CIONYYEeHHS LUX TPO-
IeCiB 1 TPOSB iX Y YUCTOMY BHIVISIAI OOYMOBIIIOE€ YTBOPCHHS 30HANBHUX IPYyH-
TiB: IEPEBO-II30JMCTUX, MiJ30JMCTO-IEPHOBUX, ISPHOBHUX Ta 1X OTIICEHUX
BUJIIB, IPHOBO-KapOOHATHUX (PEH/I3HH), & TAKOXK OOJOTHHUX IPYHTIB.

ZlepHoBO-nia30nCTi FPYHTY

J1epHOBO-ITi I30JIUCTI TPYHTH BUIUISIFOTH HA PIBHI MIATHITY, & IHOJI — THITY.
Ile 30HaNbHI IPYHTH TIJ30HU MIBIEHHOI TAWTH (MillIaHUX JICIB), IO SIKOi Ha-
nexuTh Ykpaincbke [lomices. Lli rpyHTH 3ansraioTh Ha 3aHIPOBUX 1 MOpPEH-
HO-3aHIPOBHX piBHUHAX, MOPEHHHX ropOax i rpsaax, piame — Ha 60pOBI/IX
Tepacax 1 IpUPYCIIOBHX BaslaX p1q01< y Jlicocreny. Bonn C(bopMyBanmc;l iz
MIlIaHUMH, a TAKOXX COCHOBHUMHU JIiCaMH 3 PO3BUHEHUM TPAB’SAHUM TOKPH-
BOM IIPU 3aCTIHHO-IPOMHBHOMY BOJAHOMY pPEXHMi Ha (IIOBIOMVIAMIaIbHUX,
piame MmopeHHuX Binknanax. [1ig ¢uaroBiomisiiatbHIMEI MOPOJAAMH YacTo 3a-
JSTar0Th BOXOTPUBKI, YIIUTEHEHI TiICTHIIAIOY] TIOPOAN; CYTTIMHKOBI MOPEHH,
MacHBHO- KpHCTanqui Kpew1sHo- -MepresbHi, KaOJTIHOBI TIHHH.

HepHoso- TI1130JTHCTI IPYHTH (OPMYITIOIOTECSL TIPH TTOEHAHHI TTi 3051~
CTOTO 1 JIEPHOBOTO NPOLECIB IPYHTOTBOpPEeHHs. Ha nBowreHHHX nopozax
y IPYHTOTCHE31 TakoK Oepe yJ4acTh IIeHoBHH mporec. JepHoBO-IiI30IHCTI
IPYHTH MalOTh TU(EPEHIIIHOBAHHMIA 32 €TIOBIaIbHO-TFOBIAIHHIUM THIIOM MTPO-
(bisb, KM CKIIQIA€THCS 3 TAKKX TOPU3OHTIB; JicoBoi migctwiku (Ho) y npu-
POAHUX IPYHTIB Mix JicoM, rymycoBo-entoBiansaoro (HE), emtoBianbHOTO
(E), imogiansnoro (I), imoBilioBanoi mopoau (IP) Tta marepuHChKOi TOpO-
qu (P). Ilpu nposiBi ornieeHHs, mepeayciM MOBEPXHEBOTO, AudepeHIiamis
npodino mocuimoeTbed. s mMX TPYHTIB XapakTepHa cllabka TyMyco-
BaHicTh. B HE ropu3onTi jerkmx (mimaHux, MIMHUCTO-MIIIAHUX) IPYHTIB
ymict rymycy 0,5—0,6% a B nerxkocymmukoBux — 1,2—2,0%. ['ymyc,
0COOJIMBO y TIPHPOTHMX JICOBHX IPYHTax, IpyOmi, mMicTuth Oararo cial-
KOMIHEpaTi30BaHUX, 3BYIIICHUX PEIITOK, (DYIBBATHOTO B JIETKUX IPYHTaX
a00 TyMaTHO-(yIEBAaTHOTO THITY B CYTIHHKOBUX IpyHTax. CriBBiTHOIICHHS
Crk: Cok = 0,3—0,8. [pyHTH MaroTh JyKe Maty eMHICTh TormuHaHHs (1,5—
8,5 mr-exB Ha 100 1), siKa 3pocTae BiJl MINIAHO J0 CYIITHHKOBOTO TpaHyIIo-
MeTpu4yHOro ckiany. Yacrime B Ilonicci mMpoNsraroTh IEpHOBO-ITiJ30IHUCTI
IPYHTH JIETKOTO (IMIIaHOT0, NIUHUCTO-MIIAHOTO, CYIIIaHOT0) IPaHyJIOMET-
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puunoro cknaxy. Ipynrosuii Boupauii kommieke ([BK) nacuuenuii ocHo-
BamH, ocoOnnBo Caz*. Peakilist IpyHTOBOro po3uuHy kucia: pHg 4,6—6,0,
TiAPONITHYHA KUCTOTHICTH 1,7—3,0 Mr-exB Ha 100 T rpyHTY. 3anacu MoKuB-
HUX PEYOBHH Ayxe Hu3bki; azoty 0,05—0,08, dochopy 0,04—0,09, kamniro
1,0—1,5%, Bin cyxoi pe4oBUHM I'PYHTY, HU3bKHI BMICT MIKPOEIEMEHTIB.

JIepHOBO-IIII30JIUCTI TPYHTH TMOMAISIOTh HA RIOMURU: JIEPHOBO-III30-
JIUCTI; AEPHOBO-T1I30JIMCTI OTJICEHI.

JlepHOBO-MIJ30JHMCTI IPYHTH MOIUIAIOTHCS HA poou: 3BUYaiiHi (y Ha3Bi
IPYHTY II€ CIIOBO OITyCKAalOTh), BTOPUHHO-HACHYCHI, 3QJINIIKOBO-KapOOHATHI,
KOHTAKTHO-TJICHOBI, 1iceB1o(iOpoBi, caadko-n1udepeHIiiioBaHi, 1I0BiaabHO-
3aJI3HCTI, LTIOBIAJIBHO-TYMYCHI.

['pynTH migzonucroro tuiy L. I1. TepacumoB 1oiis Ha mia3oim (B Ykpai-
Hi X Hemae), JIepHOBO-CHIILHO-, CEPEHBO- 1 CIIA0OMII30JIUCTI, TiA30JIUCTO-
JCPHOBI 610U 32 CTYIICHEM IPOSIBY ITiJ30JIUCTOTO 1 IEPHOBOTO IIPOIIECIB.

Kpim Toro, y Tlomicci BUALIAIOTCST IEPHOBO-TIPUXOBAHOITII30IUCTI TPYHTH.

JIepHOBO-TTII30JUCTI TPYHTH TOAULIIOTE HA 8UOU: OepHOB0-CAOONIO30-
aucmi, 0epHO8O-CepeOHbONiO30MUCTI, 0ePHOBO-CUTbHONIO30MUCMI. 3a 2nubu-
HOIO 02llecHHsl — TJCIOBATI, IIEHOBI, IMTMOOKO-TJICI0BATI, MOBEPXHEBO-OIJICEHI.

3a rpaHyIOMETPUYHHM CKJIAJIOM PO3PI3HAIOTH Pi3HO6UOHOCHI: TiIaHi,
DJIMHUCTO-MIIIAHI, CYMiIaHi, MIaH0-JerKOCYJIMHKORBI TOIIIO.

3a TPYHTOTBOPHMMH IOPOAAMH BHIUIAIOTH TaKi pO3PSAH: Ha MOpEH,
(rroBiOMIAIIATBHIX, AMIOBIANBEHUX (ABHIX 1 CyYacHHUX), O3CPHHUX BiIKia-
Jlax, Ha BAIyHHUX ITiCKaX, €IOBIi KpUCTaNIYHUX mopix (TpaHiTiB), abo Ha
JIBOYJICHHUX BIJKJIJaX, SKI IMJICTHIAKTHECS MOPEHOIO, MICKaMH, IUTEHUMHU
MIOpOJIaMH TOTIIO.

JZepHoBo-cn1abonia30amnCTi rpyHTU

[Nommpeni nepeBaskHO y MiBHIYHO-3aXiqHii yacTuHi [lonices. 3ansaraoTs
Ha BEpILMHAX MILIaHUX TOPOiB Ha (UIIOBIOTIALIAIEHUX PIBHUHAX.

VY TBOPIOIOTHCS HA JIABHBOATIOBIABHUX 1 (DIIOBIOTIISAIIATBHUX TIIUHUCTO-
MiIaHUX, Pijie CymilaHuX BiAKIaaax i JyKe piko — Ha MOPEHi Ta Jeco-
BUJIHUX CYTJIMHKAX.

I'panynomMeTpHUYIHMI CKIIaa IIUX IPYHTIB Pi3HOMAHITHHH, ajie IepeBaxK-
HO — MIMHUACTO-manni (3 — 4% Myity, Iemo BUIIUH, HiX y mickax). Cro-
CTEpITalOThCs CYIIIIaHI 1 HABITh JIETKOCYJIMHKOBI PI3HOBUIHOCTI.

3aexHO BiJl TPAHYJIOMETPHYHOIO CKJIAJy BOHH MarTh 1 pi3Hy Mopdo-
JoriuHy OyJI0BY, a came: IJIMHUCTO-MIIIaHI — HE YiTKO BUPAXKEHI eTIoBialib-
nuit (E) Ta inroBiansamii (I) ropuzoHTH.

Bynosa nipodito:

Ho (Hua) — micoBa mifcTuika rpyOU3HOO 710 2 CM 3HaXOAMTHCS Ha I0-
BEPXHI LIJTMHHUX (JTICOBUX) IPYHTIB, B OPHUX I'PYHTaX BOHA BiJICYTHS;
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HE (a6o He) — rymycoBuii emoBiiioBanuii, 10 20—25 cwM, 30iraeThes
3 OpHHM IIIAPOM, SICHO-CipHH, CTa0KOTYMYCOBaHUI 3 KPEMHE3EMHCTOIO TIPH-
CHITKOIO, 3a0apBJICHHUI T'YMYCOM Y KONip, PO3ITyIICHHH, PO3CHITIaCTHH, Oe3-
CTPYKTYPHHH, MIEpexi SCHUM;

Eh (a6o HE) — rymycoBo-entoBianbHuii rpyonsnoro 5—10 cm 3 Oinecu-
MU IJISIMaMU Ta MPOIIapKaMu, CKIIaJIeHUH 3 BIIMUTUX BiJ NIUHUCTHX YacTO-
YOK ITICKY, Y BEpXHIii YacThHI cipyBaTo-Oypui, c1abko ryMyCOBaHUH 1HKOIH
3 PIIKUMH BOXPUCTUMH TUIIMaMH (pe3y/bTaT CEe30HHOTO MEPE3BOJIOKEHHS).
VY HUKHIN YacTHHI — O1IECHI, CKIIAJA€THCS 3 BIAMHUTHX BiJl ITTMHUCTHX Yac-
TOYOK KBapIIOBHX 3€PEH MepexiJl ICHUH;

I — iroBiaNbHUM, Y MIIAHUX Ta CYMIIIAHUX IPYHTIB CKIIQACTHCS 3 Uep-
BOHO-OypHX YIIUTBHEHUX MPOIIAPKIB, SKI YSPTYIOTHCS 31 CBITIMMU ITIIIIAHHU-
MH [IapaMy. Y CYIIMHKOBHX IPYHTIB TOPH30HT — YEPBOHO-OypHH, MIITEHUTH,
30arageHuil Ha mMHY, R,O;, TpyaKyBaTo-ropixyBaTo-nIpU3MaTHIHUN 3 KO-
JIOTHUM JIaKyBaHHSIM, CIIOCTEPIraroThCS MPOIIAPKH MICKY MEepexiJT ICHU;

IP — nepexiaauii LTFOBIHOBaHUH 10 MATEPUHCHKOT TIOPOIH, AaHATIOT I YHHHA
HOMEPESIHBOMY, aJIe MEHIII IIiITbHUIA;

P — MarepuHChKa Opozia, MOpeHa OB CBITJIOTO YEPBOHOTO KOJIBOPY,
MEHII HIibHa abo (anOBlornﬂmanLHHH MICOK YKOBTOTO KOJbOPY. Y npodnm
IPYHTIB, 110 YTBOPWIIUCS HA MOPEHI, TPAIUISIOTHCS BAIyHH, TajibKa, IpaBiid.

['panynmoMeTpUYHUI CKJIaJ CyTTEBO BIUIMBAE HA BIACTHBOCTI IIUX IPYH-
TiB. I TMHECTO-TIIAaH] PI3HOBHAHOCTI XapaKTEPU3YIOTHCSI HU3BKHM BMIiCTOM
rymycy (0,5—0,6%), Hu3bkoro emHicTiO BOupanHs — 3,0—4,0 mr-exs/100 T
IPYHTY, KHCJIOK peakiiero cepenoBuma (pHyq 4,6—5,4), TIIpONITHYIHOO
KHACIOTHICTIO — 1,7—2,6 Mr-ekB/100 T IpyHTY, CTYIIHb HACHYECHOCTI OCHO-
Bamu (V = 55%).

HasiBHICTD yHIUTFHEHUX CYTNIMHKOBHX MPOIMIAPKIB B LTIOBIaIbHOMY TOPH-
30HTI 3MeHIIY€E (PUTBTpAIlit0 BOIU ¥ TMOIIMIIYye X BOJHI BIACTUBOCTI. 3ara-
CH MPOIYKTHBHOI BOJIOTM B MeTpoBoMy Inapi rpyHty 3[IB craHOBISTH Bif
50 MM y mim@aHux pizHOBUAHOCTEH, 10 80 MM y cymimanux i jgo 120 mMm
Y JIETKOCYTITUHKOBHX.

Bonu Takok MarTh HU3BKI 3aacy MOKUBHHUX €JIEMEHTIB K BaJIOBHX,
Tak i B JOCTYNHUX pociauHaMm (opmax. KibKicTs ZOCTYyNmHOTO a30Ty (HIT-
parHoro + aMoHiliHOTO) cTaHoBHTh 30—40 Mr/KT, pyxomoro dochopy (3a
Kipcanosum) — 120—170 wmr/kr, pyxomoro kamito (3a KipcanoBum) —
150—200 mr/kr rpyHTY. Maii 3anacu rymycy Ta 6ioQiasHIX eJIeMeHTIB 00y-
MOBJTIOIOTh HU3bKY TIPUPOJIHY POIOYICTh X IPYHTIB. IX GOHITET CTaHOBUTH
20—22 Gasn.

Cymimani i CyIJTMHKOBI Pi3HOBUHOCTI Y 3B’SI3KY 31 30UIBIIICHHSIM y HUX
KUTBKOCTI MYJTyBaToi (paKilii, Bipi3HAIOTHCS 3HAYHO BUIIMM YMICTOM TY-
Mmycy: y cymimanux — 0,6—1,3%, y cymmHkoBux — 2,0—2,2%. €wm-
HiCTb BOUpaHHS cTaHOBUTH 4—~8 Mr-ekB/100 T rpyHTY, MeHIIIa KUCIOTHICTb
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82. XapakTtepucTHKA 1ePHOBO-CIA0KOMII30,IHCTHX 3B’ SI3HO-MILIAHUX TPYH-
TiB Ha BOAHO-JIbOAOBUKOBHUX Biakaaaax [9]

IToka3zuuk HE, PE PI 4
I'nubuna BinOOpy 3paskis, cM 10—20|25—35{60—70{150—160
pH conboBuit 4,6 4,5 5,6 5,7
Ca+ 1,78 1,21 | 2,13 1,45
Mg+ 0,38 | 0,42 | 0,85 0,85
O6MiHHO-YBiOpaHi KaTioHH, Na+ 0,33 | 0,14 | 0,14 0,08
mr-exs/100 r rpynty K+ 0,09 | 0,07 | 0,10 | 0,06
Cyma 2,58 1,84 | 3,22 2,44
Hiip 1,78 1,14 | 1,02 1,32
CTyniHb HACHYEHOCTI OCHOBaMH, % 59 61 75 67
Disuuni ma 600HO-QI3UUHI NOKASHUKU
I'mubuHa Bigbopy 3paskis, cM 0—10 |30—40[{60—70(140—150
LinpHICTH, I/cM3 1,52 1,62 1,66 1,76
TInToma maca, r/cm3 2,63 2,67 | 2,70 2,68
3arayibHa MIMapyBaricTb, % 42,30 | 39,40 | 38,50 | 34,30
%ﬁ;ﬂggg;};gyﬁ?;oCKoqulcTL, 1.20 1,00 | 2.20 2,00
Bonoricth B’sitHeHHs1, % BiJl MaCH IPYHTY 1,80 1,40 | 3,40 3,00
Haiimenia Bosoricts, % BiJ MacH IpyHTY 14,30 | 14,00 | 12,20 11,00
Jliana3oH akTUBHOI BOJIOT'H, MM 19,00 | 20,40 | 14,70 13,10
Aepariist mpyu HaAMMEHIIIH BOJIOTOEMHOCTI, 20,50 | 16,70 | 18.20 | 15,90

% BiJ1 00’ €My IPYHTY

1—0,25 mm 26,74 | 28,82 | 23,34 | 24,99

0,25—0,05 50,81 | 43,02 | 59,46 | 63,26

TpatyIoMeTpHaHHii CKIAL, 0,05—0,01 12,45 | 17,25 | 7,70 6,30

% ¢pakiiii Ha aOCOJIFOTHO 0,01—0,005 1,55 | 2,55 1,70 1,50

CyXy HaBaXKy 0,005—0,001 3,15 | 3,70 | 0,80 0,50

<0,001 5,30 | 4,65 | 7,00 3,45

Cyma <0,01 10,00 | 10,90 | 9,50 5,45

SiO, 95,35 | 96,34 | 96,03 | 92,83

Fe, 0O, 0,73 | 0,53 | 0,62 0,39

Banosuii xiMqulfIf/'I CKJIa AlLO, 2,08 2,33 3,76 1,56

IpyHTY, % OKCHIIB Ha 0e3- Ca0 072 | 070 | 077 067
BOJIHY, Oe3KapOOHATHY 2 2 2 2

Ta 0E3ryMyCHY HaBaXKy MgO 0,50 | 0,24 | 0,32 0,27

MnO 0,04 | 0,01 | 0,03 0,00

Si0, : R0, 63,56 | 61,77 | 41,05 | 91,00
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IIpoooeaicenns maon. 82

Iloxka3nuk HE, PE PI P
3aranpHuif ]:MICT 0,57 | 0,04 | 0,05 0,04
rymycy, %
Banosuii azot, % | 0,03 ? ? ?
YMicT rymycy i azo -
yMycy TY JI0 KOMIIOCTY 795 | 540 | 1,11 7,17
BaHHSA
IiCJIs KOMITOCTY- 11,05 | 554 | 1.42 10,84
BaHHSA

Banosuii | 51.00 | 31,00 | 19,00 | 11,00
Ourookneno- | 3 g4 | 468 [ 430 | 8.80

I'pynoswmii ckian gocdaris PO3YUHHUIT
(3a Ynpurosum), vr/100 T | ConsHokmeno- | | 530 | 10.19 | 9.30 0.05
IPyHTY PO3YMHHU

OpraniyHuii 2334 | 5,62 | 2,38 2,30
Hesursruennii | 8,45 | 10,51 | 3,14 4,50
Basosuit 752,00 (639,00|692,00| 222,00
I'pymoBwit cKaz Kamio, Bonopozunnaamii | 1,80 0,70 1,00 1,20
mr/100 r rpyHTy OGMinAHit 420 | 3,30 | 4,70 | 2,80
Heobminnuii | 746,00 | 635,00 | 686,00 | 218,00

(pHg¢ 4,6—6,0). 3I1B y merpoBomy wiapi 3poctae 1o 60—120 mm. IIpote
POJIIOUICTh X HEBHCOKA. BOHITET IIMHHCTO-IIIIAHKX; TJIMHUCTO-IIIIAHUX,
IO MiJICTHIAIOTHCS MOPEHOI0; Ta CYMILIAHWX PI3HOBUIHOCTEH JOPIBHIOE
BignoBiaHo 27, 29 ta 34 6anu [9].

JZlepHOBO-cepenHbonia30/NCTI FIPYHTY

Lli rpyHTH 3aiiMarOTh ITUPOKI BOIOIUIN Ta iX CXWJIM Ha (ITFOBIOTIIIIIalb-
HUX 1 MOPEHHUX BifiKiIagax. BoHu, sk mpaBuIio, cyrminiadi abo JIErKoCyTiTuH-
KOBi. Pizie TparisiroTbest IMMHUCTO-MIIIAH] TPYHTH, IHKOJIM BOHU MiCTHIIA-
I0THCSI MOPEHOIO (JIBOYWJICHHI HAHOCH).

30isbIIeHHs KUTbKOCTI Myay (y cymickax — a0 8—10%, a B cyriuH-
Kax — 110 20%) 3yMOBHJIO YiTKO BUPaKEHUH NEpepo3noain y npodiai Ko-
noigHol (pakiii.

Tomy Ha BigMiHY BiJ] AEPHOBO-CIAOKOMIJ30JUCTUX, LI TIPYHTH Ma-
10Th pi3ko audepeniiiiioBanuii mpodiib 3a €I0BIAIbLHO-IIIOBIAILHUM TH-
oM i3 CyHITbHHM «4uCcTHM» emoBianbHuM (E) ropmsonTtom. [Ipodinb:
Ho+HE+E+I+IP+P. I'pyousna ropmsonty E < HE (emoBiansanii ropn3oHT
3a rpyousHoro meHmmi Big HE, abo Takwuii xe, sik HE).
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bymnosa mpodino:

Ho (Hu) — micoBa mifcTuika rpyOU3HOO 70 2 CM 3HaXOAMTHCS Ha II0-
BEPXHI [ITMHHUX (JIICOBHX) IPYHTIB, B OPHUX I'PyHTaX BOHA BiJICYTHS;

HE — rymycoBo-entoBiaabHUH, Y MUTMHHUX (JICOBHX) IPyHTaX rpyous-
HOtO 15—20 cM, B OpHHX — 30iraeThCs 3 NIMOUHOIO OpaHKH (25 cMm), cipuid,
IPYIKOBATO-MMITYBaTUH, TNIMTYACTUH, 0araro BiIMHUTUX BiJl IJIMHU 1 TyMYCY
KBapIIOBUX 3€PEH, KPEMHE3EMHUCTAa MPHUCHUIIKA 1110 HAJa€ TOPU3OHTY OLIsACTO-
O BIITIHKY, CIIOCTEPIraloThCsl BYIJIMCTI BKPAIUICHHS, TIepeXij Pi3Kuii;

E — emoBiansauii rpyonsnoro 10—20 cm, OpynHO-TaneBuii, 1yxe cradki
3aTiKM, TIPIMa3KH TyMYyCOBAaHOTO Marepiamy. Y BEpXHiH JacTHHI YacTKOBO,
a B HIDKHINA MOBHICTIO CKJIAJIAEThCS 3 BIJIMUTUX BiJI TIMH KBApIOBHX 3EPEH
0araro KpeMHE3eMHUCTOT MPUCHITKH, ITUTYACTHH, TIepeXif] SCHUH;

I — iroBiaNbHUIA. Y TPYHTIB JIETKOTO IPaHYIIOMETPHYHOTO CKIIATy TOPH-
30HT CKJIAQJIAEThCS 13 OypUX YIIUIBHEHHX MPOIIApOK rpyOou3Ho0 5—20 cMm,
SIKI YepTyIOThCS 3 MapaMu 01J1IecOoTo, BIIMUTOTO BiJ TJIMH MICKY. Y CYIJIMH-
KOBHX IPYHTaXx UTIOBIaJIbHUH TOPU30HT Y BEPXHIN YaCTHHI Ma€e OKpeMi T'Hi3ia
Bimmutoro micky (IE), rmubme — Oypo-uepBOHUN, MIUIHHUMA, TOPIXyBaTo-
MIPU3MATUYHUHN 3 KOJIOITHUM JIaKyBaHHSAM Ha TpaHsX arperaris;

PI —nepexianuii i110BiadbHUEN, MEHII I{IIBHUIA TOTIEPEHBOT0, TPU3Ma-
TUYHO-TPYIKYBATHH, 3 JTIH3aMH 3aJ113UCTOTO ITiCKY.

P — marepuHChKa MOpoJa: MOpEeHa OUIBII CBITIOTO YEPBOHOTO KOIBOPY
1 MEHII IIIJIbHA, (IFOBIOMISIIATBHAN MTICOK JKOBTOTO KOJIBOPY ab0 aroBialib-
Hi Bigkmamy. Y mpodisi IpyHTiB, 0 yTBOPHUIIHMCS HA MOPEHI, CIIOCTEPIraroTh-
Csl BaJlyHH, TajibKa, TPaBiil.

Bidgpmnr BaKKWil TpaHYJIOMETPUYHHH CKIAX JEPHOBO-CEPEIHBOIII30ITH-
CTUX IPYHTIB BILUTUBAE HA 1X BIACTHBOCTI. YMICT TyMyCy B CYMIIIaHUX 1 CYT-
JIMHKOBUX PI3HOBUHOCTSX CTaHOBUTH 1,5—2,0%.

[pyHTH MaroTh BUIIY €EMHICTh BOUPAHHS: y CyHicKax — 6—8, y CyIIMH-
kax — 8—12 mr-exB/100 T rpyHTY, aje Juisi HUX XapakTepHa i BUIIA Tipodi-
TH4HA KUCNOTHICTH (2,0—4,0 mr-exs/100 T rpynTty). CTymiHb HACHYEHOCTI
I'BK ocHOoBamm y cymimanux IpyHTiB — 60—65%, a y CyIJIMHKOBHX —
65—75%. Kucnornicts ix Bucoka (pHyq, 4,5—35,5), 0 CHIBHO MpHUTHIYYE
PO3BHTOK 010JIOTIYHUX MPOIECiB, 0coOIMBO HiTpH(DiKalito. 3amacu eJeMeH-
TiB JKUBJICHHS B CYHIIAHUX 1 CYIIMHKOBHX I'PYHTax BHINA, HDK Yy MIITAHUX
PI3HOBHIHOCTEH, 3amacy MPOIYKTUBHOI BOJIOTH B METPOBOMY MIapi aHaio-
TigHi JepHOBO-cnabKomig3omucTuM IpyHTaM (60—120 MMm). CyrimHKOBI
PI3HOBHIHOCTI BHACHIJIOK OE3CTPYKTYPHOCTI TICIHIS JIONLY 3aMYIIIOIOTHCS
1 YTBOPIOIOTH KipKY, IIIO MOTIPIIYE TX BOTHO-TIOBITPSHHNA PEXKHM.

BoHiTeT TMHMHUCTO-MIIIAHNUX, CYIIIMIAHUX 1 JIETKOCYTIIMHKOBHX JIEPHO-
BO-CEPE/IHBOMII30JUCTHX TPYHTIB CTAHOBHUTH BiAMOBiIHO 29, 35 Ta 36—
38 GauriB.
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83. XapakTepucTHKa JepHOBO-CePEeIHbOMII30IUCTHX IIEHOBUX Cymilia-
HHUX IPYHTIB HA BOJHO-TbOTOBHKOBHX cymickax [9]

Moka3uuk HEngl| Egl 1Egl PGl
I'mubuHa BindOpy 3paskis, cM 0—20|25—35|50—60|111—120
pH conboBuii 5.5 5,6 5,4 49
Pyxomuii Al (3a Coxonosum), mr/100 r rpynaty | 0,99 | 2,40 | 3,79 1,83
Obui I Car+ 331 | 2,40 | 4,42 ?
e S rgi}:{‘TyKa“OH“’ Mg 1,47 | 1,66 | 3,20 «
H+ 2,90 | 1,70 1,90 1,00
1—0,25 mm | 20,58 | 28,86 | 15,00 | 32,76
0,25—0,05 |30,65| 25,23 | 31,04 | 22,36
[paHynoMeTpHYHuUii CKIIaz, 0,05—0,01 |35,07| 33,25 | 23,33 | 32,76
% ¢pakuiit Ha abconrorHo cyxy | 0,01—0,005 | 5,05 | 3,07 | 8,46 1,62
HaBaxKy 0,005—0,001| 4,01 | 2,09 | 5,93 1,01
<0,001 3,61 | 6,34 | 14,38 7,54
Cyma <0,01 | 9,06 | 5,16 | 14,39 | 10,27
Brparu npu 06po61i HCI 1,03 | 1,16 1,86 1,85
SiO, 91,27 89,98 | 85,86 | 90,23
Fe,0O, 0,55 | 0,87 1,55 0,88
AlO; 5,80 | 5,83 8,44 6,20
Banopuii XiMiuHHH CKIaI Ca0O 0,54 | 0,19 0,20 0,09
IpyHTY, % OKCHIIIB MgO 0,26 | 0,20 0,37 0,23
Ha IPOKAPCHY HaBAKKY Na,O 0,64 | 0,75 | 0,68 0,68
K,0O 1,35 | 1,38 1,39 1,25
MnO 0,02 | 0,02 | 0,07 0,01
SiO,: R,0, [24,95| 24,00 | 1547 | 22,62
SiO, 56,45 | 55,74 | 55,52 | 55,74
Fe,O; 4,88 | 5,89 | 834 6,91
o Al O, 27,591 29,20 | 28,90 | 28,81
?aHOBI/II‘/‘I. XIMIYHUW CKJIaJl MYJTY, CaO 1,82 1,30 1,20 0,87
g;;;gm A HIpomaperty MgO [ 2,02 1,82 | 2,03 | 085
Na,O 2,25 | 2,37 | 2,40 2,33
K,O 3,30 | 3,40 | 3,07 3,27
SiO,: R,0, | 3,1 2,9 2,7 2,7
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84. XapakTepucTHKa J1epHOBO-CePEIHbOMII30JUCTHX JETKOCYIVIHCYTJINH-
KOBHX I'PYHTIB Ha MopeHi [9]

IToka3nuk HEn E I 1 1 P

I'mubuna Bigbopy 3paskis, cm |0—11|32—42{53—63|73—83|90—103|140—150
pH: BomHMIT 6,0 6,4 5,7 6,2 6,3 6,7

COJIbOBHIA 4.6 4,7 472 43 4,5 5,0

. Ca+ 2,54 | 5,08 | 10,72 | 10,81 | 12,21 | 13,25
OOMiHHO-
yBi6pani Mg+ 0,80 | 1,28 | 2,70 | 2,43 | 2,12 3,08
KaTioHy, Na* 0,09 | 0,11 | 0,15 | 0,20 | 0,20 0,24
mr-exe/100 r K+ 0,06 | 0,09 | 0,10 | 0,18 | 0,10 0,15
TpyHTY H- 3,15 | 2,10 | 3,15 | 2,55 | 245 | 1,66
Cwmmictp BonpanHs, 3,20 | 6,00 | 14,80 | 12,20 | 13,20 | 15,60

mr-exs/100 r rpyHTy

DizuyHi NOKAZHUKU

[inpHICTH, I/cM3 1,47 | 1,56 1,67 1,67 1,65 1,65
TIuroma maca, r/cm3 2,68 | 2,69 | 2,79 | 2,76 2,72 2,73
3araibHa MOPUCTICTH, %0 45 42 40 40 39 40

1—0,25 Mm | 20,46 | 21,57 | 14,83 | 1823 | 30,49 | 74,34
025—0,05 [22,12] 25,53 | 23,88 | 2942 | 22,91 | 425
I'panynomer-
puarmii ooz, | 0.05—0.01 [33.43[33,02 [23,10 [ 1515 | 13,15 | 242
% tpaKiiii 0,01—0,005 | 6,57 | 6,65 | 1,17 | 3,98 | 2,15 | 2.88
Ha abCoMoTHO [0 005—0,001| 7.82 | 3.48 | 520 | 525 | 4.80 | 0,76
CYXY HaBBKKY 10001 | 9,60 | 9,75 | 31,82 | 27,90 | 26,50 | 15,35
Cyma <0,01 [23,99] 19,88 | 38,19 | 37,20 | 3345 | 18,99

ZlepHoBO-CUIbHOMIA30JINCTI FPYHTU

BoHn 3aiiraroTh OKpeMUMH ITISIMAMH B MiKPOITOHIKCHHSIX ITUPOKUX BO-
JOZUTIB B YMOBax OUTBII iHTEHCHBHOTO IPOMHBHOTO PEKUMY. Y TBOPHIIHCS
Ha MOpPEHax i (UIIOBIOMISIIIABHAX BIIKIIAAX, K1 IMiICTHIAI0THCS MITHHIUMHA
nopojamu. ToMy BOHH, SIK MPaBWIIO, CYIINIaHi a00 CyIJIMHKOBI 1 PIAKO —
DIIMHUCTO-ITIIAH].

[HTeHCHBHMI PO3BUTOK MiJ30JUCTOTO MpoLECy 1 OUIBLIMI BMICT MyIly
B TPYHTaX 3yMOBWJIH Pi3KO BUPAXKECHUHU MEpepo3ofil y mpodini Koioimis
1 fioro 4iTKy AuepeHIiamio 3a enoBiaTbHO-UTIOBIaTbHUM THIIOM.

L1i rpyHTH MaIOTh TaKy 5 caMy OyZOBY IMPOQLITIO, SIK i CePEIHBOMIA30IUCTI
IPYHTH, aJe Ty*e cIabKoryMycoBaHi, rpyonsHa ropu3onty HE B mpupomanx
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micoBux rpyHTax menma (10 cm), a E — 6inbina (monan 20 cm), To0TO Tpy-
6usHa E 6inbme HE ropusonTy.

CuibHHI TIPOSIB TMi30IMCTOTO MPOLECY ICTOTHO BIUIMBAE HA BIACTHBO-
CTi muX rpyHTiB. BoHu MicTate mMazno rymycy (0,5—1,8% 3anexHo Bix rpa-
HYJIOMETPUYHOTO CKJIay). Peakilisi [pyHTOBOTO PO3YMHY — CHJIBHO KHCIIA,
pHyq 4,0—35,5, rigponituyna kuciotHicth — 2,5—4,0 mr-exs/100 r rpyH-
Ty, ctyninb HacudeHocTi ['BK kanbiiem — menmie 50%. Lli rpyHTH MatoTh
HU3bKY 3a0e3MeueHiCTh PyXOMUMH (OpMaMU MOKUBHUX €JIEMEHTIB 1 He-
CHPHUSATINBI IS CUTBCHKOTOCTIONAPCHKUX POCIUH arpo(di3uyHi BIACTHBOCTI.
[TpupomHa poarodicTh IUX I'PYHTIB Ay’Ke HU3bKa. Lle cyTo TicoBi IpyHTH.

l1ia301McTO-AEPHOBI FTPYHTYU

®DopmyroThes TiepeBaxHO B JiBoOepekHoMy [lomicci Ha ciabko BBIr-
HyTHX OE3CTIUHMX MOHIKEHHAX a00 Ha mepudepii KpymHHX 3amajuH. Ix
YTBOPEHHSI ITOB’SI3aHO 13 3aMIHOO MTiJ30JIMCTOTO MPOIIECy Ha JICPHOBUH ITiCIs
3MiHHU JIepeB’sTHOT POCIMHHOCTI Ha TpaB’siHy. ToMy €foBiaJIbHUN TOPU30HT
1 HaBiTh BEPXHs YaCTHHA 1JTIOBIaIbHOTO B HUX IHTEHCHBHO ryMycoBaHa. OTxke,
eNIOBIANIbHUN TOPU3OHT y LUX IPYHTIB abo ciaOkoBupaxxeHuil abo BiICYT-
Hilt 30Bcim. ['ymycoBo-emoBianbanii (HE) ropusont rpyousHoro 26—40 cwm,
a iHKonu 1 10 60—70 cM, TeMHyBaTO-Cipuid, iHKONN enmtoBiit (Eh) rpyous-
HOIO0 12 — 20 cM IpPOCTEXYEThCS Y BUIVISIII MMOCBITIAIHHS ITOPIBHSHO 3 TO-
puzontom HE.

ImoBianbHAI TOPU3OHT Yy MICKaX y BHIVISAII TOHCHBKHX PIIKHX ICEBIO-
$i0p, a B CYIIMHKOBHX IPYHTaxX — BiH CYIUTBHUH, MUILHUH, YePBOHO-0Y-
puii, 3Bepxy — crmaborymycosanuii (Th).

[Mopona (P) — na mmubwuni 120—150 cMm, drroBiomismianbHi, adroBiaib-
Hi, 03€pHI BIJKJIaJM, MOPEHH, JIECOMOMIOHI CYIIIMHKU. | paHylTOMEeTpUIHMIA
CKJIaJ [[UX IPYHTIB MEPEBAKHO IIMHUCTO-MILaHuii a00 cyruHkoBui. ['ymy-
cy BOHM MicTiTh 1,7—2,0% B cymimanux, a B CymIMHKOBUX — 2,5—73,0%.
I'ymyc dacto (ynbpBaTHO-ryMaTHOro Tumy. MaroTh KHCIy peakiilo cepe-
noBuina (pHgq 4,6—5,5) abo cnadkokuciy (pHyq 5,5—6,1). TapomniTuy-
Ha KHCJIOTHICTH KoimBaeThes Bix 0,5 1o 3,8 mr-exs/100 r rpynry. CrymiHb
HacuueHocTi ocHoBamu V = 65—85%. Ilpodins: He+tHE+Ih+IP+P a6o
HE+Eh+IEh+IP+P.

ZlepHoBO-nia30m1CTi epoaoBaHi i HAMUTI FPYHTU

Crabkozmumi TPYHTH 3aJISITAlOTh HAa CXMJIAaX IMIMAHUX OyrpiB, MOPEHHHUX
rop0iB 1 rpsi, KpyTH3HOWO A0 3°. YV HUX vacTkoBO 3muTHi ropu3oHT HE.
[TpuoproeTbes entoBiit. OpHUH ap Mae HEOTHOPIIHUH KOJIip, MaJIOTyMycCO-
BaHMil. Cepednvbosmumi TPYHTH PO3TALIOBaHI Ha CXWJIaX KPYTHU3HOK 3—5°
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V wux 3muTHii Bech ropu3oHT HE. Po3oproeThbes eiroBiil 1 BepXHs 4acTu-
Ha UttoBiro. OpHMIA TIap IIIMUCTHA, MaJIO TYMYCOBaHUH. Y CuibHOZMUMUX
TPYHTIB, SIKi 3aJI5ITal0Th Ha CXWJIaxX Oubie 5—8°, 3MUTI J1Ba BEpXHIX TOpHU-
30ouTH; HE+E 260 He+HE. Po3oproeThest UTIOBIH, KU CHITBHO 3aMYITFO€Th-
Csl, YTBOPIOE HIJIbHY KipKY.

Hamumi rpyHTH 3a5araioTh Ha nuieidax cxuiiB. [pyOu3Ha BepXHBOTO
ropuszoHty HE 30inbmena (30 cM i Oinble) 3a paxyHOK HAMUBY ApiOHO3EMY,
BiH IIAPyBATHIA.

JZepHoBo-nia30ancTi
i NjA30JIMCTO-AEPHOBI OITIEEHI TPYHTU

PosnoBcromkeHi cepea AepHOBO-IIA30JIMCTUX TIPYHTIB Ha IJIOCKO PiB-
HUHHUX CJ1a0KO-[PEHOBAaHUX BOJIOJIIAX, C1A0KOCTIUHUX TOHUKCHHSX 3aH/I-
POBHUX piBHHUH, Y KOTJIOBHHAX BUIyBaHHsS OopoBux Tepac piuok. Chopmysa-
JHCA TiJ] BOJIOTHMH COCHOBO-OCHKOBHUMH JIiICAMH TPH 3aCTOI TTOBEPXHEBUX
abo OnM3pKOMY 3asAraHHi miArpyHToBUX Box (1,0—2,5 M juis CymIMHKOBHX
i 0,5 M — 114 mimasux rpyHTiB). IX Mpodins, 366p1ra10q1/1 6yZIOBy JIEPHOBO-
I30JIUCTHX IPYHTIB, Ma€ O3HAKH OTJICEHHS, SIK1 y TPYHTaX Pi3HOTO TPaHyIIo-
METPHYHOTO CKJIAy BUPAKCHI TTO-PI3HOMY.

VY mimaHux i ITHACTO-IIINAHAX PI3HOBHIHOCTSIX OTJICEHHS IPOSIBILIETh-
cs1 B 3HEOApBIICHHI ITiCKY, Ha ()OHI SIKOTO TIOMITHI1 3aJTUIIIKH CH3YBaTHX B’ SI3KUX
niceBao(diop, ipxaBo-BOXpHCTI MisiMu. [1icok, MpOMUTHH BiJl pO3UMHHUX 3a-
KHCHHUX CIIOJNYK 3aii3a, Oinuii. [HKoIM MOXKHA criocTepiratu ApiOHi 3ami3o-
MaHTaHIIeBI KOHKpelii (0000BHUHN).

VY cyninianux i CyrIIMHKOBUX PI3HOBUIHOCTSIX OIVICEHHS BUPAXKAETHCS CH-
3WM, CTaJICeBO-CIPHM, 3€JIEHKYBaTHM a00 OlaKuTHUM 3a0apBlIeHHIM, Ha (DOHI
SKOTO PO3KUMAHI ipKaBO-BOXPHCTI IUIIMH, 3aJ1i30-MaHTAHIIEBI KOHKpeii,
MYHKTAIi1, TUIIMH, TpMa3KH. L1l rpyHTH B’SI3Ki, TUIACTHUYHI, YITIIBHEH.

3a crmoco0OM OTIICEHHSI IPYHTH TOAIISIOTE Ha TIOBEPXHEBO-OTIICEH] (32
PaxyHOK 3aCTOI0 Ha ITOBEPXHI aTMOC(EpHUX BOX) i ITPYHTOBO-OTIICEH] (TIpH
BHCOKOMY PiBHI IIIIPYHTOBHX BOM). Y HOMEHKJIATYPI JJIsi CKOPOUCHHS Tep-
MIH «IPYHTOBO» OITyCKaIOTb.

[ToBepxHEBO-OIIIEEHI TPYHTH TOIIUPEHI y 3HIKEHHUX €IEMEHTaX Pebe-
(y Ha BOJOTPHBKHX MOpEHaxX a0o Mpu OJU3BKOMY MiJCTHIAHHI MOPEHOIO.
V takux rpyntax orieeHi BepxHi ropusontu (HE, E), i BepxHs yactuHa
imroBianeHOTO (I) TOpM3oHTY. ONNIeEHHS BHpaK€HO y BUINIAIL CU3YBaTHX,
1p’KaBO-BOXPUCTHUX IUISIM, 3a1i30-MaHTaHLEeBUX 0000BUH. Hampukmaz, mpo-
(b IepPHOBO-CEPETHBOIIA30IUCTOTO TTOBEPXHEBO-OTIICEHOTO IPYHTY TaAKHIA:
HEgl+Egl+Igl+PI+P.

[pyHTOBO-IVIEHOBI IPYHTH TOMIISIOTHCS Ha BUAM: 2netiogi (OTIeeHuit
BeCh PO 1Tk, MiAIPYHTOBI BOJM 3alsTaloTh Ha InOuHI 0,6—1,2 M, ornieeHi
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TOPHU30HTH YUIUTbHEHI, B’s3Ki, CH3yBaTi 3 ipKaBO-BOXPUCTHMH ILUIIMAMH,
HaNPUKIAJ, JIE€PHOBO-CEPEIHBOMII30MICTHIA MIEHOBHIA TPYHT Ma€ MPOQiib
HEgI+Egl+Igl+PI+P); crerosami (orneenicts He Bumie imosianbHOTO (T)
TOPHU30HTY, MiAIPYHTOBI Boau Ha TmOuHI 1,2—1,8 M, orieeHHs y BUIIISIIL
OKPEMUX CH3YBaTHX, ipXKaBO-BOXpHCTUX UM, ripodine: HE+IghH+PIgl+Pgl);
enuboxko-ener0éami (OrIeeHa HUOKHS YaCcTHHA PodiIto, MiArPYHTOBI BOAU Ha
ruouHi 1,8—2,5 M, mpodine: HE+E+I+PIgl+Pgl).

[Ipu orseeHi iMOBiaIEHOTO TOPU30HTY BiH TIIeeMeTaMOP(i3y€eThcss — Ha-
OyBae HEOAHOPITHOTO MapMypOINOAiOHOTO KOIBOPY, CTAaE OC3CTPYKTYypHUM,
B’SI3KUM. Y TIIIAHUX IPYHTAX OIVEEHHS MPOSIBISIETHCS Y 3HEOAPBICHI 1Tio-
BiQJIbHOTO TOPHM30HTY i IIOPOAN ¥ HAsIBHICTIO B HUX BOXPHUCTHX IUISM.

®di3uKo-XimMiuHI, BOAHO-(I3UYHI, arpOXiMiYHI BIaCTUBOCTI OIVICEHUX TPYH-
TIB ICTOTHO BiJIpi3HSIFOTCS BiJI HE OIVICEHHUX aHAJIOTIB. 30KpeMa, B HUX 3HAYHO
3pocTae BMICT rymycy (y 3B’s3aHO-MIIAHUX I'PpyHTaX cTaHoBUTH 0,6—0,9%,
a B JIETKOCYINIMHKOBUX — 1,4—2,7%). YHacnigok aHaepo0io3ucy, SIKUH
YHOBUIBHIOE TpaHC(hOpPMAIlil0 OPraHiYHUX PEIITOK YTBOPIOETHCS TpyOmit
1 KUCIIUH TyMycC (TUITy MOp), IO CIPHSE 30UIBIIECHHIO KUCIOTHOCTI (pHy(
4,6—4,8), TimpomiTHYHa KHUCJIOTHICTH CTaHOBUTH 3,0—6,0 mr-exs/100 T
IPYHTY, CTYIIHb HACHYEHOCTI IPyHTiB 0cHOBamMH — 30—60%.

Kucune cepenosutiie i anaepo0i031c MPUTHIYYIOTH HITPUQIKALIO 1 cCrpus-
I0Th TIpoLecaM AeHITpHudiKarlii, a TaKOXK YTBOPEHHIO TOKCHUYHUX BiJHOBIIE-
HUX CIHOJYK 3aKHCHOTO 3aji3a i MaHrany (Fe2r, Mn2+), pyXoMOTo allfoMiHif0.
Lle pi3ko moripIrye X TOXUBHHH 1 CTBOPIOE HECTIPUATINBHI BOIHO-TIOBITPSI-
HUH PEXUMH, 10 TPU3BOAUTD J0 PI3KOTO 3HIDKEHHS BPOJKAHHOCTI CIIIBCHKO-
TOCTIONAPCHKUX KYIBTYP.

ZepHoBO-nia30/1MCTi BTOPUHHO HACUYEHHI TPYHTU

[Mponsirators y 3axinHidd 1 cxigHid yactuHax Ykpaincekoro [lomices, ae
i QIFOBIOMIAIATFHIMHE BiJIKIaIaMU HA TIIMOWHI 2 M 3aJISTal0Th KPEHISTHO-
MepresneBi mopoau. ToMy IPYHT XapakTepH3YEThCs CIaOKUM Mepepo3nofi-
JIOM KoJI0iniB y mpodisi, OMU3bKOI0 IO HEUTPaIbHOI PEaKIi€l0 CepeaoBHINa,
Oinprroro Hacuuenictio ' BK Ca2+.

3a TIHOMHOIO 3aysraHHs KapOOHAaTHHWX MOPIA Il TPYHTH MORUISIOTH HA
Buu: HermuOokockunaodi — (0,5—1,0 M), mmbokockunarodi (1,0—2,0 m).

Bymnosa mpodino:

He — rymycoBuii emtoBifioBaHMid TOPU30HT TpyOH3HOIO 25—30 cMm, ci-
puii HeMIITHOTPY/IKYBaTHIA, IHKOJIH IIEOCHUCTHI Tepexi sICHHIA;

E — enroBianbamii TpyOon3HOI0 5—10 cM, BUpaKeHH CIIa0Ko y BUTIISI
OpyaHO-0151ecOT0o MPOIIApKY, IHKOJIU 3pYHHOBaHUN OPAHKOIO TIEPEXiJl ICHUH;

I’k — imoBianbHUi, YepBOHO-Oypuld, INBHUH 13 3arikamu R,0,, miuH,
y HIDKHIN yactuHi Moxe ckuratu Big HCI,
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P(gl)k — ¢mroBiornsiianbHa okapOOHAYCHA MATEPHHCHKA ITOPOIa 1HKOJIH
3 IDSIMAMH CE€30HHOTO OTVICEHHS, SIKA PI3KO i HEPIBHO MEPEXOIUTH Y MiICTH-
natouy nopoxny Dk.

LepHOoBIi rpyHTN

Lle xOpoTKONIPOQIIBHI IPYHTH 3 AKyMYIATHBHUM TUIIOM Ipodimto. Born
YTBOPUJIMCS B HECIIPUATIIMBUX YMOBAX 3a TYMYCOBO-aKyMYJSTHBHUM (Jep-
HOBHM) ITPOIECOM IPYHTOTBOPEHHSI.

Jo Takmx yMOB HajexaTh: 1) ONM3bKe 3aNATaHHS IiATPYHTOBHX BOJ
(3armaBu, MDKTPSIKOBI Ta MDDKTOpOOBI TIOHIKEHHS MiciieBocTi B [lomicci);
2) Onu3bKe 3ayATaHHs IMITBHUX MOpiA; 3) CyXIiCTh YMOB IPYHTOTBOPEHHS
(Tricku, CymicKH, CXWIN).

Cepen IepHOBUX IPYHTIB BUJIISIOTh MuURU: JEPHOBO-KapOOHATHI, Jep-
HOBO-JIITOTEHHI (CKEJIETHI), IepHOB1 OOPOBI, IEPHOBI OTJICEHI.

JlepHOBI IpyHTH MOIUIAIOTH HA RIOmMuURNU: TUIIOBI, OMiN30JIEH], BHIYTY-
BaHi, YOPHO3EMOMNOAIOHI.

JlepHOBI I'pyHTH MOAUISIFOTH HA 8UOU:

3a enubunoro npoghinio — Ha NPUMITHBHI (ICKIIbKa CAHTUMETPIB), Clia-
0opozBuHEHI (10 25 cM) i po3BuHEHI (25—40 cm).

3a xinvkicmio eymycy — manorymycHi (MeHmie 3%), cepenrHbOryMycCHI
(3—5%), 6ararorymycHi (5—12%), neperniitai (0imbine 12%).

VY (hopMyBaHHI IEPHOBUX IPYHTIB BEJIMKY POJIb BiJIIrPAtOTh TIPOTEPMIUHI
YMOBH, 5IKi 00YMOBITIOIOTH OOTaHIYHUHN CKJIAJ] 1 KUTBKICTh TPaB’ SHUX POCIIHH,
MAaTepHHCHKI TOPOIH.

ZlepHoBO-kapOOHaTHI rpyHTY (PEHA3NHN)

YTBOPIOIOTBCS Ha TIIBHUX KapOOHATHHUX IMOPOJAX: €JFOBIT BaITHSIKIB,
KpeWii, Mepreito, KapOOHATHIH MOpPEHI, Ii/I MIlTAHWMHU JTicaMu, TIPH TapHO-
My BHYTPIIIIHLOIPYHTOBOMY JpeHaxi (B aBTOMOp(HUX ymMoBax). Bonu 3as-
rafoTh Ha MiJBUIICHHIX Cepell JePHOBO-ITI30IUCTUX IPYHTIB. JlepHOBO-Kap-
OOHaTHI TPYHTH Il HA3UBAIOTh NIEPETHINHO-KapOOHATHUMU. Bucokuii BMiCT
y nopoai CaCO, yHEMOKIIMBIIIOE PO3BUTOK M1J[30JIUCTOTO TPOLIECY. Hpoq)im,
IPYHTY aKyMyIATHBHOTO THITY (ne mudepenuiiioBanuii). Lle BI/ICOKOpOIlI-O‘{l
TPYHTH, ix BigHOCATH 70 KpawuXx y [lomicci. Bonu 3aiimatots 1,5% Bci€i mio-
i 30uu (PiBHeHChKa, BonuHcbka, JIbBiBChbKka, TepHOMIbChKa, XMEIbHUIb-
Ka oOmacri).

Tun nepHOBO-KapOOHATHMUX TIPYHTIB TMOMUISIOTE HA MIiATHIIN: THIIOBI
abo kapOoHaTHI (CKHIaKTh 3 NoBepxHi, npodine Hk+Hpk+Pk); Briyry-
BaHi (CKHMAIOTh y TEpexiTHOMY Topu3oHTi, mpodins H+HPk+Pk); omin-
30JIeHi (3 O3HAKaAMHM TIePepO3NOIiTy KOJOIIB, CKUMAIOThL Y MOPOi, MPohiib
He+HPi+Pk).
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3a epybusnoio nyxrkozo eusimpsanozo wapy nopoou IPYHTH TMOAIISIOTH-
Cs Ha BHJIU: CJ'Ia6K0p03BI/IHeHi (rpy6H3Ha MeHIe 25 ¢cM) KOPOTKOIPOdiib-
Hi a0o po3BuHeHi (25—45 cm), 3BuuaiiHi (45—100 cm i 61J'IL].L[€) IpynTr
meOeHnCTi, 0cOOMMBO C1abKopo3BUBeHI. OCTaHHI HU3BKOPOAIOUI, IIBHIKO
NePeCUuXaroTh.

Bynosa mpodinto 1epHOBO-KapOOHATHOTO TPYHTY:

Ho — nepuuna abo migctuiika 2—7 cMm;

Hk — nepHoBuii (ryMycoOBHI), TEMHO-CIpHUH, TPYIKyBaTO-3€pPHUCTHH,
yIaMKH KapOOHATHOI mopoau (ImebiHb), TPINMHYBATHI epexig KOPOTKHUil;

HPk — niepexiHuii, CBITIIIIME 3a MOTIEPEIHIN, qyXe 0arato 1medeHro,
CHJIBHO TPIIIMHYBAaTHH, TIepeXi]] KOPOTKHIA;

Pk — emioBiif HiIbHUX KapOOHATHHUX OPIJL.

A — 3 mmburn 50—70 cM 3anarae KopiHHa KapOOHATHa HEBHBITpEHA
nopopa.

['panynoMeTpuYHHIA CKJIa] MEPEBAKHO CYIIMIAHHMHA 1 MiMIaHO-JIETKOCYT-
JMHKOBHHA. YMICT TYMYyCY B JIETKMX PI3HOBUAHOCTIAX — 1,5—2,5%, Oiiblu
BaXXKHX — 4—15% y HOro cKJa/li mepeBakaloTh I'yMYCOBI pEHOBHHH, 3B’ sI3aHi
3 KaubllieM. Peaknis cepenoBuiia — crabkonyxHa (pH,,, 7,2—7,5). 3anacu
MOXKMBHUX PEYOBHH BeNUKi, ane (Gocop 3HAXOMUTHCA y CIaOKOAOCTYIHIH
pociiHam (GopMmi, OCKUTBKY 3B’ SI3aHUM 3 KaJIBIIEM.

Hernmuboxkuit mpodine rpyHTY, BUCOKA IIEOCHUCTICTh, a TAKOXK TPILIUHY-
BaTICTb 3yMOBIIOIOTH BHCOKY BOAONPOHHMKHICTH i TOMY HECTiHKHWH BOTHWIA
PEXUM.

JlepHoBO-kapbOoHaTHI BUITyryBaHi rpyHTn

i rpyatu ¢$opMyrOThCS B yMOBax OiJbIll 1HTEHCHMBHOTO IPOMHBHOTO
peXHMY, TOMY KapOOHATH KaJlbIiF0 BUMHUTI HUXXYE BEPXHHOTO T'yMYCOBO-
ro ropusoHTy. [ pyousna npodimo — 60—100 cm. Lli rpyHTH criaOKokuci
(pHKCI. 5757655)

Jleproso-kapbonamni oniozoneni. YTBOPIOIOTBCS Ha M’SIKHUX IOPOJAX
(Meprenb, Kpeliaa), siKi JISTKO pyWHYIOThCS. Y Tpodisii MOMITHE MepeMilieH-
HS KOJIONIB 1 HArpoMajpKeHHS KpeMHEKHCIOTH (S10,), TOOTO MPOSBIISIOTHCS
HEYITKI 03HAKM eTIOBIaTbHO-UTIOBIaNBHOT Andepenttianii mpodimo. Peakris
cepenoBuina — ciabkokucia (pHyq 5,5—6,5).

JlepHOBO-/1iTOreHHi rpyHTU

DopMyrOThCS B aBTOMOP(GHIX YMOBax Ha Oe3kapOOHATHUX MOpoax (Tiu-
Hax, CyIIIMHKAX, MICKAaX, eJIIOBI1 KPUCTATIYHNX MOPiT). MOXyTh MicTuTH Oa-
raTo CUITIKAaTHUX (OpPM KalbIlif0, MarHilo, 3aii3a.

[Tpodins 3a rpaHYTOMETPUIHHM CKJIAZIOM OJHOPIAHMU, 0e3 O3HaK
MepeMilieHHs] KoJIOiiB. MaroTh Tpu HiATHIH: 1) JepHOBO-HACHYCHI —
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y TpyHTOBO-BOMpHOMY Komimiekci (I'BK) mepeBakaroTh KaTiOHW KajbIIito
1 MarHiro, A0CUTh poatodi; 2) aepHoBo-kuciai — y 'BK mictaTh mormuHyTi
BOJICHb 1 QJTFOMIHIH; 3) epHOBI OIMA30JIEHI — MPOJIATAIOTh HA CYXHX ITICKaX
iy smicom. [TomitHa audepenttiaris TpoQino Ha eTOBIATHLHIN Ta LTIOBIab-
HUW TOPU3OHTH.

A) LlepHOBIi ckeNeTHi rpyHTU

PosnoBcromkenni y mpaBoOepesxHoMy llomicci B obmacti YKpaiHChKOTO
KPHUCTAJIIYHOTO IUTA, C(HOPMYBAIHCS HA MPOAYKTaX BUBITPIOBAHHS MacHB-
HO-KPUCTANIYHNAX IOPil — TPaHiTIB, TIOPUTIB, Tabpo Mix TpaB’sTHUCTOIO
pocnuHHICTIO. [Ipodine aKyMyJIsSTHBHOTO THIY, KOPOTKHM, IICOCHUCTHH,
pi3ko nepexonuTh y kpuctaniuny nopony: Pqk+HPQK+PQK. 3a epyousnorno
nYXKo2o wiapy 1i TPYHTH MOAULIIOTECS HA BUIU: CIa00pO3BUHEHI (IpyOn3Ha
MeHtIe 25 cm), po3BuHeHi (25—40 cm), 3Buuaiini (40—65 cm).

b5) [lepHoBi ckenneTHi onig30/1eHi rpyHTv

i rpyHTH MalOTh y BEPXHHOMY TOPHU30HTI MpHUCHIIKY Si0O,, IUINTYACTY
CTPYKTYpy. Y IepexiHOMY TOPU30HTI C1a0Ki 03HAKH 1JIFOBIHOBAHOCTI (4ep-
BOHO-Oypuii, 30aradeHWii Ha TIWMHY, UIUTBHHUWA, TPYIKYBaTO-TOPiXyBaTHH).
[podins: Peq+HPiq+PQK.

JZepHoBi 60pOBI rpyHTUN

PosmoBcromkeHi B ycix 30HaX YKpaiHu Ha O0pOBHX Tepacax, piame — Ha
MIIIAHAX TPHUPYCIOBHUX Banax. PO3BUBAIOTHCS i 3PIIHKEHOIO TpaB’sHOIO
pOCJ‘II/IHHiCTIO MalOTh aKyMYJISITHBHUH THIT np0(1)imo Ix mopinsoTs Ha ne-
PHOBI OOpPOBI, sIKi Pi3KO MEPEXOAATh Y nopozy i YOpHO3eMONOniOHI 3 THbo-
KuM npodinem i gobpe PO3BUHCHUMH nepexigHUMU TOPH30HTAMH.

3a epybusnoio npoginio nepHOBI OOPOBI IPYHTHU TOAUISIOTHCS HA BUIM:
c1aOKOpO3BUHEHI (3 rpyOM3HOIO Mpodito MeHIe 25 ¢M) 1 po3BUHEHi (25—
40 cMm); a YopHO3EeMOMONiIOHI OOPOBI TPYHTH Ha HEMTHOOKI (45—65 cm), ce-
penubonnOoKi (65—85 cM) 1 muboki (85—120 cM 1 OubIIe).

JepHoBi 00poBi crabkopo3BHHEHHI (OPMYIOTHCS Ha IMIMIAHUX ropdax,
CITAOKOBKPHUTHUX TPaB’STHOK POCIUHHICTIO, 3aCa/PKCHUMH COCHOBHM JIICOM.
[Tix nepraunoro Hd (1—2 cm) 3aisrae jayxe ciaaOKOryMyCOBaHUH Mepexis-
HUH mimanuid ropu3oHT Ph rpyousHoro 15—25 cm, sIKuid pi3Ko mepexonuTh
y naneBui micok P.

V nepHOBUX OOpOBUX PO3BHHEHUX IPYHTIB Takuil mpodins: H rpyous-
Hoto 25—30 cm + Ph (o 40 cm) + P.
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JlepHoBO-60pOBI 3aN1i3UCTI IPYHTH

PosnoBcromkenni Ha GopoBux Tepacax Ilomices i Jlicoctemy, Ha 03ax
1 MOpeHHHX Mimanux rpsanax. PopMyroThes Ha MIIAHUX MOPOJax IiJ 3pi-
JOKEHUMH COCHOBHMMH JIiICAMH 31 CIIA0KOPO3BMHEHOIO TPaB’sIHOK POCIIHMHHI-
cT0. JliaTHOCTHYHNMH O3HAaKaMH IIUX IPYHTIB € aKyMyJIATHBHHUI TPOQis,
Jy’)e cirabka 1 HenTMOOKa TyMYCOBaHICTh, JIy’KE BEJIHKa BOJOIPOHUKHICTS,
ciabka BOIOTPUBKICTH, BUKIIOYHA OiTHICTH MOXKUBHUMHU MIKpO- Ta MaKpo-
eneMeHTtamu. ['ymyc rpyomii (THIly MOp), MICTUThH ClaOKOMiHepati30BaHi
1 3ByIJICHI OpTaHiuHI PEIITKH.

Bynosa nipodito:

Ho — nicoBa nmigctunka rpyousHoro 1—2 cwm;

H(e) — rymycoBuii nyxe ciaOKkoentoBiiioBaHu#, rpyOusHot0 15—25 cm,
OypoBaro-cipuii, 3 ApiOHMMH IUIIMaM{ BIAMHTHUX 3€peH IICKY, Mepexin
PI3KHiA;

If — 3amizucro-umoBianbHU, OypyBaTO-ip)KaBUH, IMyXKUH, MEpexXif 1Mo-
CTYTIOBHIA;

P — marepuHChKa MOpojIa, MaIeBHid MCOK.

VY 0eproso-6oposux 3anizucmux ncegdo@ioposux rpynmie (pio) BepXHs
YacTHHA MPOQLIIO aHAIOTIYHA MOTIEPETHBOMY, aJie 3 ITUOUHU | M 3’ SBIISIOTh-
cst iceBno¢iopu. [Ipodins: Ho+H(e)+If+Pf.

Bynosa nipodinto deproso-60posux ncesdogioposux rpynmie (pio):

Ho — nicoBa migcrunka rpyoussoro 1—2 cwm;

H(e) — rymycoBuii nyxe ciaOkoemoBiiioBaHUH, rpyOU3HOI0 10 25 M,
nepexij] pi3Kuid;

Pe — cmaOkoenoBiHOBaHMI MICOK;

Pf — niceBnodiOpoBHii MiCOK TOHKI TeMHO-0ypi TiceBn0¢iopu (10 2 cM)
YEePryThCS 3 TAJIEBUM ITiCKOM;

P — marepuHChKa MOpoIa, MaIeBHid MiCOK.

Hepnosi boposi tpynmu 3 noxosanumu rpymmamu (pio) po3TamioBaHi
Ha MeXi OOpOBHX 1 JIECOBHUX Tepac. MaroTh NBOWICHHY OymoBYy mpodi-
mro. Bepxus cydyacHa gacTiHA TpodLTIO MMiIIaHa 3 TYMYCOBaHAM TOPH30H-
TOM, HW)KHS — CYIJIMHKOBUW TIOXOBaHWH TIPYHT pi3HOI OynoBu. [Ipodinb:
H+HP+P,+Hfs+HPfs+P,. Po3pi3HsII0Th IPYHTH 3 TOXOBAHUMH IPYHTAMHU Ha
rmouHi 0,5—1,0 M1 1—2 M.

Jleprosi boposi deprvosani tpyHmu (pid) 3aAraloTh Ha BepIIMHAX Milla-
HUX rop0OiB 1 3apa3 po3BIIOIOTHCS, TOMY TYMYCOBHI TOPU30HT Ma€ TyxkKe Mally
rpyOu3HY, MiCISIMU TOBHICTIO 1e(hboBaHMi a00 TOXOBAaHMIA ITij] IIAPOM He-
TYMYCOBAHOTO ITiCKY.

Yoprozemonodioni 6oposi ipynmu (niomun) po3MOBCIOLKEHI MEPEBAKHO
y Cremy, pime B JlicocTemnmy Ha 100pe BKPHTHX TpaB’SHOIO POCINHHICTIO 00-
pOBHX Tepacax. MarTh 100pe pO3BHHEHHI TyMycoBaHHH podiik. [Ipodinb
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Hernmubokoro rpyHTy: H (o 30—35 cm)+HP (rpybusnoro 15—30 cm)+P;
cepeanpornubokoro (3 nBoma mnepexigHumu ropuzoHtamu H+HP+Ph
(mo 85 cm)+P; mmboxkoro: H (10 40—60 cm)+HP+Ph (mo 120 cm)+P.

ZlepHoBi orneeHi rpyHTH

Li rpyHTH YTBODIOIOTBCS Y HAMIBriIPOMOP(PHUX YMOBaxX, MPH MEPiOIMYHO-
My TEpe3BOJIOKEHHI aTMOC(HEPHUMH i MiATPYHTOBHMH BOJAMH IiJI JTyYHOO
pocnuHHICTIO. HaifyacTilie BOHM 3aiTraroTh y 3ariaBax i HaJ3alUIaBHUX Tepa-
cax pidoK, y IIMPOKHUX 3HIKCHHSX BOMOJLIIB, 1Mo mepudepii 6omit Tomo. B in-
X 30HAX BOHU (POPMYIOTHCS B KOTJIOBHHAX BH/IyBaHHS Ha OOPOBHX Tepacax.

ITopomu — amroBialibHi, (ITFOBIOMIAMIAIBHI Ta CYTITMHKOBI Binkiaau. [Ipo-
(T OITICEHMIN: CH3i Ta IPHKABO-BOXPHUCTI TUISIMH, 3aJ1i30-MaHTaHIICB] KOHKPEIIi,
TTiCOK 3HeOapBICHUM, a CYIIMHKY B’SI3Ki Ta JIMIKi. YMICT TYMYCY B IIII[AHUX Ta
cyr[iLuaHHx TpyHTax 1,5—2,5%, B cymmmHkoBUX — 2,5—35,0%. €MHicTh BOU-
paHHs 1 CTYIiHb HACHYCHOCTI OCHOBAMH 3aJICKUTH Bill yMwTy TyMyCy Ta rpa-
HyJOMETpHYHOro cknafy. Ilepessonoxents p131<0 HOTIPIIY€E BOTHO-TIOBITPSI-
HUWA PEXUM, TOMY Ll IPYHTH MOTPeOyIOTh 3aXO/iB LIOA0 HOTO peryioBaHHS.

Bonun maroth Taki euou: enetiogi — CUIBHOOIIICEHHH BECh MPOQib:
Hgl+HPGLA+PGL; enerosami — orneeHHs MOYUHAETHCS 3 TIEPEXiTHOTO TO-
pmsonty, npodins: H+HPgIHPGL; 2iuboxoenerosami — OTIEEHHS TUTBKU
y MaTepuHCHKii nopoai, npodins: H+HP+Pgl; nosepxueso-oenecni — ormne-
€Hi 3 moBepxHi, npodins: Hgl+tHPGL+P.

VY nepHOBHX IIIEHOBUX IPYHTIB BHIUISIOTH Taki poou: KapOOHATHI, OITif-
30JI€H], HEHACHYEH], COJIOHYAKOBI, COJIOHIIFOBATI, 0CONOALTI ToIo. Bei 11l Bix-
MIHM MalOTh HU3bKY IIPUPOAHY poatodicTs. Mictats 1o 1,0% rymycy i auiie
Ha CyXOJUTBbHHX JIyKax — 70 1,5—2,0%.

3a epybusnolo 2ymycosanoco npoghino BUIUISIOTH uOU: CIIaOKOPO3BU-
HeHi (10 25 cM), kopoTkonpodibHi 200 po3BUHEHI (25—45 cM) Ta 3BUUaiiHI
(6inbie 45 cm).

JlepHoBi oryieeHi rpyHTH (HOPMYIOThCS Ha OiHMX Oe3KapOOHATHUX ATO-
BiaJIbHUX 1 (DIFOBIONIALIATBLHUX MIIAHUX 1 CyMiaHUX Bifkinaaax. HaituacTi-
IIe 3aJISTa0Th Y TMPHPYCIOBIN YacTHHI 3aIjIaB, 3HIKEHHIX OOPOBHX Tepac
i 3aHapoBHX piBHMH. bymoBa mpo¢imo mepHOBOrO TIHMOOKOITICIOBATOTO
rpyaty: H — rymycosnii, rpyousHoro 3—5 cm — mimani i 12—15 cm —
cymimrani; HP — nepeximgauit 1o 45 cM ta Pgl — mopona ormieeHa, yacto
3ajsrae 6e3MocepeTHbO i T'yMYyCOBHUM TOPH30HTOM.

HasBricTh 3aimiza y miArpyHTOBUX BOJIaX OOYMOBIIIOE YTBOPEHHS B IiIIa-
HuX rpyHTax ncesnodioposux (Pf), opr3anmoBux (R) i B cyrnMHKOBUX —
oprirreiinoBux (Rt) ropusonTtiB. [Ipn Hacuyenni kapboHaramu y mpodimi
(hopMytoThCSl MeprenucTi KoHKpelii Ta npomapku (M), a Taki IpyHTH Ha3U-
BAaIOTh JIEPHOBUMH MEPrelICTO-KapOOHATHUMHU.
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ZlepHoBo-kapOOHaTHI OrNIeeHi rpyHTU

3anaraloTh y MOHIDKCHHSX 1 MEPE3BOJIOKYIOTHCS 32 PaxXyHOK ITOBEpPX-
HEBHX 1 HIZ[rpyHTOBI/IX BOA. 3a cmyneHnem oeieeHs NOAUISIOTh Ha BUH: TIIe-
foBati 1 miefioBi. B omeeHmx ropmsonTax — ip:kaBo-Oypi ¥ cm3i IIIAMH.
Orneenst cnpusie 301IBIICHHIO BMIiCTY TyMmycy (4—5%), kpamomy 3abesre-
YEHHIO BOJIOTOFO0, HIJK HE OIVICEHUX IPYHTaX.

3aBnaaHHs A5 caMocTiviHoi poboTtn (1, 3, 4)

3aBnannsa 1. 3a 1OMOMOro0 MiAPYYHUKIB O3HAKOMTECS 3 OCHOBHUMH
MOpP(OIOTTYHIUMHU O3HAKAMHU MiA3051iB. 3alUILITh Y TAOIHIIIO J1a00paTOpHOTO
30IIMTa OCHOBHI arpOHOMIYHI IMOKa3HUKH TiI301y. 3aMairoiTe npodiibHy
XapaKTePHUCTHKY I[OTO IPYHTY y BUIIIAAL Tpadika (3a C. C. HeyctpyeBum).

OsHaiiomTecs 13 3aX0JJaMH IIOJI0 TiIBUIIICHHS POJFOYOCTI TT1[30TiB.

IHanBIiayanbHe HaB4YasabHO-A0CiAHE 3aBAaHHS

3apganHst 2. MOHOJIIT JIEPHOBO-ITII30JIICTOTO TPYHTY, BKA3aHOTO BUKJIA-
JavyeM, pO3MOAUTHTE Ha FeHETUYHI TOPH30HTH, BCTAHOBITH X MeXKi. Po3riisiHb-
T€ 1 ONUILIITH OCHOBHI MOP(OJIOTiYHI O3HAKH KOXHOTO ropu3oHTy. Jaiite
Ha3By IPYHTY.

3apnanns 3. Bigmykaiite B «Amiace nouB Ykpaunckoit CCP» mopdo-
JOTiYHMIT onuC MOAIOHOTO IPYHTY 1 HOpiBHSITE Horo 31 cBOiM. Y maboparop-
HOMY 30IIHUTI HAMIIITh XapaKTEPUCTHKY I[LOTO IPYHTY 3a JAHHMH Jadopa-
TOpHOTO aHam3y. Po30epiTh 1 naiite aHami3z mum ganuM. Jlaiite arpoHOoMiuHy
OIIIHKY IPYHTY. YKaXITh 1 apryMEHTYHTE OCHOBHI 3aXO/H MO0 ITiIBUIICHHS
HOT0 pOJIFOYOCTI i parioHaTbHOTO BUKOPUCTAHHSL.

3aBnannst 4. 3anoBHITE Yy «Po00O4YOMy 30IIMTI» BIAMOBIMHI CTOPIHKH
3 posminy «Ipyrtu Iomicest Ykpaitm» o0 3arajabHOl XapaKTepUCTHKH 30HH,
knacudikaiii, OynoBu npoderei, BIaCTUBOCTEH JAEPHOBO-TIII30JIUCTHX, JIe-
PHOBO-ITIA30JIUCTUX OIVICEHHX, ACPHOBHX, ACPHOBO-KapOOHATHUII IPYHTIB.

Ob6naonanna: MOHOMITH IPYHTIB, CAHTUMETPOBA CTPiuKa, KOJIbOPOBI OJIIBLI.

Bupiiumntv KOHKpeTHI cutyadii

1. Ilix yac OIBOBOTO OOCTEKEHHS JUISTHKH (PepMEpPChKOT0O TOCIIOaPCTBA
Ha TepuTopii UepHiriBcbkoi obmacti Oyio ommcaHO ABa IPYHTOBHX Mpodimi.
V nepmomy IpyHTOBOMY pO3pi3i BEpXHil CipHii T'yMyCOBaHHI CYMIIaHU# TO-
PH30HT 3 03HAKaMH KPEMHE3EMHCTOI IPUCUTIKU Mae TpyomsHy 22 oM, pH,,, =
5,6, HIKYE PO3TAIIOBAHUN OUTSICTHIT OE3ryMyCHHUH MUITyBaTo-3B’ I3HOMIIIIAHUN
TOPHU3OHT TycTor0 mpucunkow SiO, rpyomsnoro 17 cm, pH=4,7; nactynuuit
TOPH30HT — CYIIIIAHUA TOPH30HT YKOBTOIO KOJBOPY 3 TOPH30HTAIBHUMHU
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OyprMH XBIJISICTUMH YITITHHEHIMH CYTIIMHKOBUMH MPOIIAPKaMH 3aBTOBIIKH
1—2 cm 1 Oypumu stMaMu. rpyHTOTBOpHa nopoa — JKOBTUH IIapyBaTHH TIi-
COK. Hpodnm; JPYTOro po3pizy BiIpi3HAETbCSA BiJ MEPIIOTO npodnmo JIBOMa
BEPXHIMHM TOPU30HTaMH. BepxHiii, ryMycoBaHUi, Cipyuil TOPU30HT 3i C1a0KOIO
npucurkoro SiO, mae rpyOusny 25 cm, pH=5,9; HacTynHMil TOPU3OHT — SICHO-
ciporo 3abapBiieHHs 3 CIpUMH IUIIMAMH, CJIa0KO 1 HEPIBHOMIPHO I'yMYCOBAaHHH,
TIOMITHa KPEMHE3EeMHUCTa TPUCHIIKA, HWKHS Meka Topu3oHTy — 43 cM. Ywuc-
THIA OUTICTHI TOPU30HT BiACYTHIM. HacTymHi rOpH30HTH y IPYHTI Taki K cami,
SK y IPYHTI IEpIIOro po3pidy. Yci Topu3oHTH 000X IPYHTIB Oe3KapOOHATHI.

JlaiiTe Ha3By 000M IpyHTaM.

2. ¥V )KuroMupchbKiii 001aCTi il MIIIAHKM JIICOM OYJIO ONMHMCAHO IPYHTO-
BHii Ipodise. Moro ropu3oHTH MaroTh Taki MOp(OIOTiYHI O3HAKH: HA IIO-
BEPXHI IPYHTY — JIicOBa IIJICTHJIKA, ITiJ{ HCF0 — CIpUil CIIAOKOTYMYCOBHIA
3 mpucunkor SiO, JISrKOCYIMHKOBHI TOPU30HT TpyOH3HOIO 10 cM; HHXKYE
po3TamoBaHuil Maibke Oivid, Oe3ryMyCHUH, 0€3CTPYKTYypHUH, MMHITyBaTHI
13 IIITFHOIO KPEM SIHKOIO TOPU30HT J0 MMOWHU 36 CM; HaCTYIHUH TOpH-
30HT — Oypuii, i3 OypHUM KOJIOIIHUM JIaKyBaHHSM I10 FPaHAX NPU3MATUYHUX
arperariB, Ba)XKOCYTJIMHKOBUHN, TUIACTUYHHUN; TOPU3OHT, KU pO3TallIoBa-
HUHM HUKYe, 32 MOP(OJIOTIYHUMH O3HAKAMHU HAraaye MoMepeaHii, ane Mae
c1abKo BUpaKEHE KOJIOiHE JTaKyBaHHs 1 MiCTUTh BaJlyHUYHMKU. MaTepuHCbKa
MOpo/Ia JKOBTO-0yporo Kojabopy 3 BaryHaMu. Beck mpodins rpyHTYy O€3Kap-
OoHaTHHUI, CipHii, Mae CH3yBaTHH BIITIHOK Ta ipyKaBO-BOXPHUCTI TUISIMU.

Hamumiite OyzoBy npodiiio TOCTiKEHOTO IPYHTY B iHIEKCax 1 jaiTe
HOMy Ha3BYy.

3. Ilig 9ac oOCTeXEeHHsI TPYHTY SUIMHKOBOTO JICY B Taif3i, Oyi0 ommcaHo
fioro mpodine. Mopdooriuai 03HaKU TEeHETHYHUX TOPU3OHTIB OyJH MO3Ha-
YeHl TakKuMH CuMBONAMK: Ho,, 5, E(h)s o, Ey 57, 1815, 51 IPglss 00 PElog oy i e

JlaliTe Ha3By IbOMY IPYHTY.

4. Tenetnunuii poiib IPYHTOBOTO PO3PIi3y i/ 3MIIIAHUM JTiICOM OyB OIH-
caHuii 32 MOP(OJOriYHUMH O3HAKaMH. YCTaHOBJIEHO, 110 Ha TIOBEPXHi 3HaXO-
JUTHCSI CUpa JIiCOBa MiJCTHIIKA, IMiJ] HEI0 CUPUN TYMYCOBAaHHUH 3 MPHCHUIIKOIO
Si0,, ipKaBOK IMyHKTAIi€0, CEPEAHBOCYIIMHKOBHN TOPH30HT TIPYOU3HOIO
20 cm. Hactymaumit ropm3oHT — OUTICTHI 3 ip’kaBUMH IUISIMAMH 1 OypHMH
JPOOOTIOMIOHIME KOHKPEIISIMH, Maike OC3CTPYKTYPHHI, JIETKOCYTITMHKOBHH,
0araro KpeMHE3eMHCTOI MPHCHIKH, CHpHH, rpyomsHoro 20 cm. Hmxue —
Oypuil 3 ONMBKOBHM BiATIHKOM, IUIIMHCTHH BiX ip»KaBO-BOXPHCTHX IUISIM,
NIJIBHUM, TUIACTUYHHN, IIMHUCTHHA, NpH3MaruyHuid. HacTymHuid Topr30HT
HaraJlye HonepeiHiii, aje 3 o3HaKaMHd MaTepUHCHKOI mopoau. MarepuHcbka
Mopo/ia KOBTO-Oyporo KOIbOpy Oe3 ipKaBUX IUISIM 1 OJMBKOBOTO BiJITIH-
Ky, TPAIUISIOTHCSl BaJyHH, BoJjora. Bech mpodiib IpyHTY Oe3kapOOHATHUIA.

Hanumite iHgexcu npodisito bOTo IPyHTY 1 aaliTe oMy Ha3By.

Pexomenoosana nimepamypa: [6, 7, 8, 9, 10, 11, 13, 14].



ONIA3O0JIEHI | PEFTPAJOBAHI I'PYHTHU
JNICOCTENY

ITi0 uac susyennsa yiei memu po32na0aomvcsa maxi NUMaHHA:

1. Po3snosgciodocenns i xapakmepucmuxu ¢axmopia i ymog rpyHmomeo-
PeHHs Oni0301eHUX 1 pecpaco8anux IPyHmis.

2. Tenesuc, O6yoosa npoginie, ckiad, acpoHOMIUHI NOKA3HUKU, KIACU-
Qixayis onidzonenux i pecpadosanux rpyumis Jlicocmeny.

3. Poowuicme oniozonenux i peepadoganux pyumie Jlicocmeny, wiisixu
i niosuwenns. Payionanvhe uKopucmanis onio3oneHux i pecpadosa-
HUX [PYHMIG Y CLIbCbKO2OCNO0APCLKOMY GUPOOHUYMEL.

rMPUPOLHI YMOBW rPYHTOTBOPEHHS

Jlicocten Ykpainu mnpocTtsraerbest Bij [lepemkapmarts n0 3axiJHUX
BizporiB CepenHbopociiicbkoi BucounHu. [liBieHHa Meka HOro MpOXOUTh
Ha MIBHIY BiJ| HaceleHUX MyHKTiB Benwmka MuxaiiniBka, [lupseso, uepes
ITepBomaiicek, miBHiuHIIIe HoBoykpainku, KipoBorpana, uepe3 3nam’stHKY
Jio rupna p. Bopckim, B3noex Hel (Kobensiku, Hoei Canxapw), Ha MiBHIY Bij
KpacHorpaza, yepe3 banakieto, B3mosxk p. Ockos 10 Mexi 3 Pociero.

I3 3axomy Ha cXij JicOCTernoBa 30Ha mpocTsriacs Maibke Ha 1100 kM.
V 1i Mexax Mmaiike TOBHICTIO po3TramioBaHi JIbBiBchbka, XMeNbHHIIbKA, BiH-
HuIpka, Yepkacwkka, [TonraBebka i XapkiBchka 001acTi; iBAeHb POBEHCHKOT,
Bomuncekoi, XKurtomupcenkoi, KuiBebkoi, UepHiriBebkoi 1 CyMchKoi; MiBHIY
Opnecokoi 1 KipoBorpaacekoi; yactkoBo IBaHo-@pankiBebka 1 UepHiBenbka
00J1aCTI.

PocnvHHICTh

JlicocrenoBi manamadgTi moyaayu GopMyBaTHCS B HEOTeHi. Y IieH mepion
MOCHITIOBAsIacs KOHTHHEHTAJBHICTD KITIMaTy, IO 3yMOBHJIO 3MiHYy TpOIMid-
HUX 1 CyOTpOIYHNX JICIB, SIKi MMAHyBaJH paHimie, Ha caBaHd. [loxomomaHHs
KITimMary crpusiiio Tpancdopmarii nanamadris caBan y Jlicocten moMipHUX
IMpOT, a Ha Oeperax YopHoro Ta A30BCHKOTO MOPIB 3MiHH NN 10 YTBO-
peHHs crenoBux janamadris. I1ig 9ac THIMTPOBCHKOTO 3J€/IEHIHHS IO
niciB Ha miBaHI CX1IHOEBPONEHCHKOT PIBHUHHU 3HAYHO CKOPOTHIIACS, a Ha iX
MicIi yrBoproBagscs Jlicocrert.

VYV micnsuIbOJOBUKOBUHM IEpiof MOoYajocs Pi3Ke 3pOCTaHHS JICHCTOCTI
Ha miBaHI piBHUHM. JlicOBa POCIMHHICTh HACTYyIajla Ha CTEMOBI IPOCTOPH.
[TizHinre, HaBmaku, CTENOBAa POCIMHHICTD HACTymaja Ha JIICOBI MacHBH.
BupimansHy poib y CIpsIMyBaHHI IMIPOLECIB BiAIrpaay TEIUIOBUI 1 BOTHUIA
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PEKUMH TEPUTOPIi. YHACTIIOK TOCHOAAPCHKOT MIsSUTBHOCTI JIFOJWHU IO
JICIB 3MEHIIMIIMCS, & 3pOCIH TUIOII CLTBCHKOTOCIIONAPChKUX YTib 1 3a0y10-
BaHUX TEPHUTOPIH.

PocnuHHME TOKPUB JIiCOCTENOBOT 30HU MNPEACTABICHUM 3aJIMIIKaMU
OCTEIHEHHUX JIyK 1 CTEeMiB Ha MIakopaxX, MacUBIB JyOOBHX 1 ayOOBO-rpabo-
BuX JiciB (Ha JliBoOepexxi — AyOO0BO-KICHOBO-JIUIIOBUX). 3a ICTOPUYHUH
nepion Jicucticth 3menmmnacs Big 50 1o 11%. Huni HallOubIn J1icHCTORO
€ 3axigHa yactuna Jlicoctemy. Benuki n1ibpoBu Ha Ykpaini 30eperucs Maio
(Yopuuii nic y KipoBorpaacekiii 067acTi 1 psiJi JIiCOBUX MacHBIB y XMeJIbHU-
1pKil, TepHominbebkiit 1 JIbBiBCBKiHM oOmacTsx). Ilonan 50% micomokputoi
wioii 3aitmae nayo; 25% — cocHa; 8,6 — rpad; 2,7 — sceH; 2,6 — Oyk;
2,6% — ocuka. Hait6unp1mi mromi 3aifHsITi 1i0poBaMu, IEpeBaKHO IX CBIKHU-
MH THITAMH.

Jns cBbKUX ayO0BO-rpabOBUX JICIB XapaKTepHa Taka CTPYKTypa: Iep-
Uit sSIpyc y HUX YTBOPIOE Iy0 3 IOMIMIKOIO SICEHA, Y IPYyroMy sIpyci IMaHye
rpad 3 JIOMIIIKOIO KJIEHY roCTpoiucToro abo siopa. ITimmicok ckianaeThes
3 JIIUHYU, OPYCIVHHM, TIiTy, CBUAMHA. TpaB’sTHUI TIOKPUB PO3BUHYTHN J100-
pe. V JliBoGepexxnomy JlicocTerry OCHOBHUM THIIOM JIICY € SICEHEBO-JIUIIOBA
nibpoBa; qpyruil spyc ii CKIagaeThCsi B OCHOBHOMY 3 KJIEHA TOCTPOJIUCTOTO
1 JIMIIM cepLencToi, OepecTa.

VY 3amiaBax pidok poCTyTh 3alliaBHi JIicHu 3 Jy0a, siceHa, B’si3a 1 BEpOM.
[Timani Tepacu pivok 3acajkeHi 6bopamu, cyoopamu i cyaiopoamu. OCHOB-
Hi MacuBH iX 3HaxX0IsThcs Ha 3axofi Jlicocremy. CoCHOBI JIicH 3pOCTalOTh Ha
TopdoBHX OoIOTaX, BUXOAAX TPAHITIB 1 KpeHan.

CrenoBi TUISIHKH 30eperiics B 3amoBiIHUX Micisax (MuxaiimiBebKa IiTd-
Ha, KaHiBchkuit 3amoBinHuK). Ha HUX mommpeHi KoBWIIa, KOCTPHII, Keiepis,
a TaKoXX MIBHIYHOCTEIIOBE Pi3HOTPAB’sl — TaII0YHMK HICCTHIICIIOCTKOBHUH,
IIaBIIisl JIydHA TOH[O. Y JIOMMHAX PIiYOK HAa €BTPOQPHHX 1 alKamiTpohHUX
00J0TaX 3pOCTAIOTh 3 BOJIOTOMIOOHI POCIMHU — OCOKOBI (OCOKa, KaMuII,
MyXxiBKa), 371aK0B1 (04epeT, KyHHYHHUK), pori3, BepOa Ta iH.

3arutaBHi JIyKH, SIKi OIUIAIOTHCS HA CyXi, CBIXKI, BOJIOT1 1 3a0004€eHi, Ma-
I0Th CBOEPiIHUI BUOBHH ckiaa. Ha CYXHX JIyKaX POCTe KOCTpHILs 6opo3—
HUCTa, CTOKOJIOC 0€30CTHH, KOHIOIIMHA rlpcr,Ka z[epeBm 3Buuaitauii. Ha cBi-
JKUX JTyKax CIIOCTEPIraeThCs 3Ha4HA PI3HOMAHITHICTh BUJIIB, ajie HalOararmi
Ha POCIMHHICTH BOJIOTI JIYKH, JI¢ MOIMMpPEH] Pi3HiI BUAN MITIHII, KOCTPHII,
KOHIOIIMHY TOIIIO.

JlicocTen Mae BelMKe 3HAYCHHS JJIsI CLTBCHKOTOCIIONAPCHKOTO BUPOOHM-
TBa Kpainu. TyT 3HAXOAMUTHCS TOHAJ TPETHHA BCi€i OpHOI 3eMili, Ha SIKii
BUpOLIYIOTh TOHAT 90% ypoxaro IykpoBuX OypskiB 1 6ibiie sk 30% 3ep-
Ha YKpaiHu.
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feomopdgonoris

Penbed 1 reomoriuna Oy0Ba JIicOCTENOBOT 30HH pi3HOPiAHI. BoHa oxom-
mroe Bonmacbky, [oninbceky i [IpuaninpoBcsKy BucounHU, [IpuaHITPOBCHKY
HU30BUHY 1 3axijHi cxmwin CepeiHbOPOCIHCHKOT BUCOUMHU. Y TICHTPAIbHIN
YAaCTUHI 30HU 3HAXOIUTHCA YKPAiHCHKUHN IIUT, SIKMH MPOCTATraeThesl MUPO-
koto cmyroto Bif niHii leneriBka — CrapokocTsHTHHIB — COKUpSHU Ha
cxin jo Jlninpa; Ha 3axij Bijg mmTa posramosani Bonuno-Iloninbchka mnra
i Taymnpko-BonuHcebka 3anaiuna, a Ha cxing — J{HinpoBchko-/loHelbka 3a-
naJivHa 1 3aXiIHUH cxui1 BopoHE3bKOTO KPUCTATIYHOTO MAaCHBY.

leonorisa

JliToreHHa OCHOBa JICOCTENOBHX JAaHAMA(TIB TAaKOX PI3HOMaHITHA.
V 3axigHiit yactuHi 30HU B Mexkax Bomuni 1 [Toniyuis i Ha 3aXiTHOMY CXUJI
[IMTa IiJ] aHTPONOT€HOBHM IOKPHBOM 3allSiTalOTh BEPXHBOKPEHISAHI Ta
HEOTCHOBI BIIKIaIM (CapMaTChKOTO 1 TOPTOHCBKOTO SPYCiB). Y TIHMOOKHX
KaHbHOHOMOMIOHUX JoirHaX [lomins BiJCIOHIOIOTHCS BIAKIAAH KeMOpii-
CBKO1, Op/IOBIKCHKOT, critypiiicbkoi cucteM. Ha Binaumbkomy [1oOysxoki g0-
KeM6piﬁcm<i KpHCTanqui TIOPOJIN 3AJISATA0Th BUIIIE MiCIIEBOTO 0a3ucy epo3i'1'
1 BKPHTI JIMIIE BiJKIIaIaMH aHTPOTIOTCHHOTO nepioxy. Ha HlB,I[ﬁHHOMy CXWT
muTa, B Oaceiini IliBnerHoro Byry mijx HUMHU 3aITaloTh IIIAHO-TalIBKOBI
nopoau Oantcekoi cBiti. Ha I[IpuaHInpoBChKii YacTHHI IUTa Ha TOKeMOpiii-
CHKHX ITOPOJIax 3alsITal0Th KaHIBChKO-OYYaKChKi MIlIaHO-TIIMHUCTI BIIKIIAIH,
OJIaKUTHI KMIBCHKI MEpTeli, XapKiBChKI IMIAyKOHITOBI MICKH, IOJATABCHhKI O
MICKH 1 CTpoKaTi MHUHU. Y Mexax J{HimpoBchKo-/|OHEIbKOT 3amafuHy BHIIE
MICIIEeBOTO 0a3uCy epo3ii 3 KOPIHHUX BiAKJIAIIB 3aJIATal0Th XapKiBChKi 1 MOJI-
TaBCBKi MiCKU, MICISIMH cTpoKaTi nHU. Ha Binmporax CepeaHbopociiicbkol
BHUCOUYMHHU KOPIHHY JITOTCHHY OCHOBY JIAaHAMIA(QTIB YTBOPIOIOTH BiAKIIAIH
KpPEHITHOTO BiKY, MICKA XapKiBCHKOI CBITH W MICIISIMH HEOTCHOBI TJIMHMU.
VY dopmyBaHHI JaHTIIATHEX PUC JIICOCTENIOBOT 30HM BEJIMKE 3HAYCHHS Ma-
I0Th JIECOBI MOPOAH. Y Cy4acHOMY pellbedi mepeBaxae epo3iitHO-akyMyls-
THUBHI WOro ()OpMH, CTBOPEHI MpOIecaMy IUIOMIMHHOI 1 TIHOMHHOT epo3ii,
AKyMYJIII€EI0, a TaKOK 3CYBHHUMH, MPOCATOYHUMH i, B OKPEMHX paioHax,
KapCTOBHMH SIBUIIAMH.

Knimar

Kiimarmgai ymoBu JlicocTeny 3MiHIOIOTBCS B MEPUIIIOHATEHOMY 1 IHPOT-
HOMy HampsMkax. Ha 1o Tepuropiro Hamxomuts 3a pik 100—110 kxam/cm?
COHSTYHOI pajiamii, 3 IKUX JIMIIE ITOJIOBHHA ITOTIIMHAETHCS 36MHOIO TTOBEPX-
HEIO i BUTpaYaeThCsl Ha TYpOYICHTHUH TEINIOOOMIH MK I'PYHTOM 1 arMmo-
c(eporo, Ha BUIIAPOBYBAHHS BOJIOTH. 3 MPOCYBAHHSIM Ha CXill 3HIKYIOTHCS
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BUTpATH TEIUIAa Ha BUITAPOBYBAHHS BHACIIIOK 3MCHIIIEHHS KITBKOCTI OTIafiB
1 3poctanHs cyxocTi noBiTps. CepenHbOpIYHI BUTpPATH TEIUIa HA BUMIAPO-
BYBaHHS 3MIHIOIOTBCS Bifl 35 KKkaj/cm? Ha 3axofi jo 29 Kkai/cm2 Ha CXOA,
a BEJIMYMHH TypOYJICHTHOTO TEIUI000OMIHY 3a I1eH ke TepioJ] BiAMOBITHO CTa-
HOBJATH 8 1 12 kkan/cm2. Y moCyuuiuBi i BOJIOTT POKH CIIBBITHOLIEHHS MiX
BUTpaTaMy TeIIa Ha BUMAPOBYBaHHS 1 TypOyJE€HTHUM TeMI000MiHOM Mix
3€MHOIO TTOBEPXHEIO 1 aTMOC(EPOI0 MOXKE BIJIPI3HATHUCS Bijl CEPEIHBOTO.

I3 3axoay Ha cxin y JlicocTemy crocTepiracTbCsi TaKOXK 3POCTaHHS Pid-
HUX aMIUTITY/] TeMIepaTypu HOBITPs 1 IPYHTY (SIK CepeHixX, Tak i abComoT-
HUX), III0 € pe3yIbTaTOM ITiIBUIICHHS B I[bOMY HANPSIMKY JIITHIX TeMIIEpaTyp
1 3HWKEHHs 3uMoBHX. OTXKe, B 3aXIHUX pailiOHaX 30HH CEPEAHHOMICIUHA
TeMIieparypa IMOBITPs MPOTATOM POKY 3MIHIOETHCS B MiHYC 4 IO ILTIOC
18°C, To y cxigHux paiioHax — Bij MiHyc 7—38 no mmroc 20—21°C. Abco-
JIOTHI MIHIMYMH W MakCUMYMHU TEMIEPaTypH IMOBITPS BIJNOBIIHO CTaHOB-
ns1Th: MiHyc 32—36 Ta tuiroc 37—38°C Ha 3axozi 1 BigmosigHO 39 Ta 39—
40°C na cxoxi 3oau. CymMa akKTHBHHX TEMIIEpaTyp 3MiHIOIOThCS Big 2400°C
y 3axigHux paionax no 2600—2800°C y cxiguux. Tpuanicte 6€3MOpo3-
Horo riepioay 3MeHtnyeThest Bifg 180—190 nuiB Ha 3axomi 10 160—150 nHiB
Ha CXOJIi 30HMU.

UYepryBaHHS JTICOBUX MACHBIB 1 CIIBCHKOTOCIOAAPCHKHUX YTi/b, BUCOYHNH
1 HI30BHH 00yMOBIIIO€ TIEBHHUH MIKPOKIIIMAT Ha IUX TEPUTOPIAX: Pi3Ki KOHT-
pacTH B pO3MOALTI TEMIIEPaTypH, aTMOC(EPHIUX OIaliB, IIBUIKOCTI 1 HAIPSIM-
Ky BITpY TOIIO. Pi3HMIA TETIIOBHI PeXHUM MPOSIBISETHCS Y 3MiHI TEMIIEPATyP
Ha PI3HUX JISUTBHUX TIOBEPXOHB (JIIC 1 CUTBCHKOTOCTIONAPCHKI YT/, BOIHA
TIOBEPXHS 1 CyIIIa, CXMIIH Pi3HOT KPYTH3HU Ta CKCIO3MUIIIT).

TpuBamicTh 1 IHTEHCUBHICTh BIIJIUT 3MEHIIYIOTHCS 13 3aX0/y Ha CXij
1 00yMOBJICHA aTIaHTUYHUMH TTOBITPsITHUMH MacaMu. KoeilieHT 3BOJIOKeH-
Hs1 Bucorpkoro-IBanoBa B Jlicoctemny YkpaiHu cTaHOBUTH OJM3HKO OJJMHHIIL.

JlicocrenoBa 30Ha B LIJIOMY Ma€ CIPHUSATIUBI YMOBH ISl BUPOILYBaHHS
PI3HOMaHITHUX CLIbCHKOTOCHIOAAPCHKUX KynbTyp. IlpoTre HerarnBHOIO pu-
COI0 KIIIMaTy € HECTIHKICTh 3BOJIOKEHHSI BHACIIJIOK YEpryBaHHS BOJIOTHX
1 MOCYNUTUBUX POKIB, IPUYOMY CTYIiHb MOCYIUIMBOCTI Ta ii WMOBIPHICTBH
3pocCTaroTh 13 3axomy Ha cxin. Tak, skmio Ha 3axoni Jlicocremy 3a Teruuii e-
piox poky B cepenapoMy Bunagae 500—600 MM omaaiB, TO Ha cXoAi X OyBae
mumre 350—400 mm. Sxmo 3axinHi pafionu JlicocTemy B OkpeMi poKH 30BCiM
HE 3a3HAI0Th 3TyOHOTO BIUIMBY CYXOBIIB, TO Y CXIJIHUX palilOHaX BOHH B ce-
peaabpoMy OyBaroTh OHA[ 15 aHIB. BakmMBUM MOKa3HUKOM ITOCYILITHBOCTI
KJIIMaTy € TpUBaNiCcTh Oe3m0ImoBuX mepioai. Y JlicocTeny BOHH MOXYTb
tpuBaru Bix 20—30 nHiB Ha 3axo1i 30HU 10 S0—60 — Ha cxomi. st 3a6e3-
MICYCHHSI CLTBCHKOTOCIIONAPCHKUX YTib OAATKOBOIO Bosororo B Jlicocrermy
BKUBAIOTh TaKi 3aXOH, SIK CHIrO3aTPHMAaHHS, HACAIDKCHHS IOJE3aXHCHHUX
JCOBUX CMYT, 3pOIICHHS.
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[PYHTOTBOPHI nopoau

KnacuyHuM rpyHTOTBOpHUMHU TIOpoamu s 30HH Jlicocteny € necu Ta
necononiOHi cymmuHKH. lle kapOonaTHi, mopucti mopoxu. Born mixctumna-
FOThCSl TJIMHAMH, MIIIAHAMH 1 IIUIBHUMHU TIOPOAAaMH, SIKI BHACIIZIOK €po3iii-
HUX TPOIIECIB MOXKYTh TaKOXK OpaTH y4acTh Y IPYHTOTBOpeHHI. Ha cxuiax
TPYHTOTBOPHHMH € IENIOBIabHI BIAKIATN Pi3HOTO T'eHE3UCy, Ha OOpPOBUX
Tepacax — CTapoJaBHil alltoBiil y 3aruiaBax pidoK — CydacHHUH alfoBii.

rPYHTW JICOCTEIY

3oHaneHUMH TpyHTamu JlicocTeny € 4OpHO3eMM THIIOBi, BHIIyTyBaHi,
OIiI30JIEH], PEerpajoBaHi, a TAKOXK CBITIIO-Cipi, Cipi, TEMHO-CIpi OMig30JeH]
i perpaznoBaHi IpyHTH.

Haii6inpIr mOMmuMpeHNMH IPYHTAMHU 30HH € MAaJOTyMYCHI i CepeqHbO-
TYMyCHI THIIOBI YOPHO3EMH, JIETKO- i CepeJHbOCYIIIMHKOBI. BoHH 3aiima-
I0Th 3Ha4HI TepuTopii Ha JliBoOepekki, BKPUBAIOTH BOJOIIIN IIEHTPAIBHOT
{ TIBOCHHOI YaCTHHU HpaBo6epe>K>K>1 L1 IPYHTH MAlOTh 3HA4HY er6HHy
TYMYCOBOTO TIPOQITI0 i TOPIBHIHO HHU3BKUAH BMICT TyMycy. Y KOMIDIEKCI
3 YOpHO3EMaMH 3alsraloTh TEMHO-CIpi OIMIA30JICHI IPYHTH, SIKI MOUIMPEHi
Ha IlpaBoGepexoki 1 kKopiHHMX Oeperax piuok JliBoOepexoks. Perpajno-
BaHI OITiJI30JICHI IPYHTH YTBOPWJIKCSI B IIEHTPAIBHUX 1 MIBIEHHUX pailoHax
Jlicocremy.

Cipi i sicHO-cipi omig30JieHi IPyHTH HalOinbIl momupeHi Ha Bonun-
cekiit, [Mominbebkilt, [IpuaHinpoBCHKil BUCOYMHAX 1 HA cxuiax Bigporis Ce-
PEeIHBOPOCIHCHKOT BUCOUMHU. BOHM MaroTh mManmii BMicT rymycy (2—3%)
i miaBuImeHy KuciaoTHicTs. Ha Tepacax [lminpa i #oro JiBUX MPUTOK MOMIN-
PCHI COJIOHIIFOBATI IPYHTH, COJIOHYAKH 1 COJIOHII. Y PIYKOBHX JIOJIMHAX TIO-
MIMpEeHi JTy4Hi, Ty9HO-00I0THI, OOJIOTHI, IEPHOBI IPYHTH.

s JlicocTenoBoi 30HM XapaKTepHEe 3POCTaHHS POJi T'yMYCOBO-aKyMy-
JSITUBHOTO IIPOIIECY IPYHTOTBOPEHHS 1 PO3BHTOK BOAHOI eposii. Ilmm mpu-
POIHIMHU JIiCAMH Pa3oM 3 JEPHOBHM MPOLIECOM Y IPYHTOTCHE31 Oepe yJacTh
1130 CTHH TPOIIEC.

Epo3ist mpoxoauTh iIHTEHCUBHO 3aBJISIKY 37TMBAM 1 3MMOBUM BiJIJTUTaM, T1i]1
Yac SKUX CHIFOBUHM MOKPHUB CXOAWUTH, & TUMYACOBI BOJIHI MOTOKH 3MUBAIOTh
rpyHt. [locunenHio eposii COpUSIOTh TaKOXK TIMOOKE pO3UICHYBaHHS IO-
BEpXHi 1 HASBHICTh KPYTUX CXUIIIB, 3HAYHI KOJIMBAHHS TeMIIEPaTyp MOBITPS
1 TPYHTY, aHTPONIOTeHHUI (haKkTOp (ZHUILEHHS POCIMHHOCTI HAa CXMJIax, He-
KOHTPOJIBEOBAaHUH BHUITAC XyJ00H, Oe3CHCTEMHa OpaHKa CXHJIIB, HETIPABUIbHA
opramuizaris Tepuropii). [Ipn 3MuBi Ta pO3MHBI TPYHTIB 3MEHIITY€THCS TIIOIIA
OpHHX 3€MeIlb, 3HWKYETHCS 1X MPOAYKTHBHICTh, & TAKOXK 3MUTHH IPYHT 3a-
MYJTFO€ PIYKH, 03epa 1 CTaBKU.
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Jlyiss 3MEHIIIeHHST 1HTEHCHBHOCTI €po3il IPYHTIB CIiJl 3alpOBayKyBaTH
KOMIUJIEKC TIPOTHUEPO3IMHMUX 3aXo/iB (OpraHi3amiifHi, arpoTeXHiuHi, JIico-
MEeTIOpaTrBHI, T1IPOTEXHIYHI).

[porecu oreeHHs 1 3aCONEHHS PO3BHBAIOTHCS HA MOHIKCHUX CIICMEH-
Tax penbedy.

JlicocternoBa 30Ha TMOAUIAETHCS Ha 4 TPOBIHINI: 3axigHO- YKPAiHCHKY,
JuicrpoBcrko-/IHinpoBebky, JliBoOepexHo-/{HinpoBebky, CepenHbopociii-
CBKY, SIKi B CBOIO Uepry MOALISIOTHCS Ha O0JIACTI.

3AXI/THO-YKPAIHCBKA ITPOBIHIIIA. HaiiGinbm mignsra wacTu-
Ha Jlicoctemy, 1o Hel BXonsaTh BonmmHChKa 1 3Ha4yHa vacTwHa [lominbChKkoi
BHCOYMHM, ITiBJIEHHO-CXiJHA YacThHA Po3Trouus, a Takox Omimast 1 XOTHH-
ChKa BHCOYHMHA. [[OBEepXHS MPOBIHINT PO3WICHOBAHA YHCICHHUMHE PiUKaMH,
SIK1 BXOJSITh 0 OacerHiB [{nictpa, [liBnennoro byry, Biciu i [Tpum’sri, mo
rmmouan Bijg 50—100 M 1o 150—200 m. KauplioHOIIOMIOH] JOJIUHU JIBUX
npuToK JIHicTpa MpOopi3yIOTh TOBIII MAJCO30HCHKHUX 1 ME30KaHHO30HCHKHX
BIJIKJIAJIiB, BIJIKPUBAIOUH Y Psi/Ii MiCIlb HABITh TOPOAH JOKeMOpit0. Y peibe-
(i 1o0Ope BUIUISIOTHCSI CKEISICTI, PO3YICHOBAHI BAITHSIKOBI MiIHATTS — TOBT-
pu (MenoGopwm), siKi ABJISIFOTH COOOI0 3aJUIIKK PO3MUTHX Oap’epHHUX pudiB
HEOTeHOBHUX MOpiB. Haji HaBKOJIMINHBOIO MICIEBICTIO TOBTpHU MMiHIMAIOTh-
cst Ha 50—65 M 1 mMaroTh abcomoTHy BrCOTy 350—400 M. BoHn po3mimieni
B ICHTPaNbHII uYacTHHI MpOBIHIIT 1 mpocTsraroteest Bix Ilimkamens mo
Kam’stHnis-IToninbCchKoro 3 MiBHIYHOTO 3aX0Jly Ha MIBACHHUH CXiJ y BUIISI
OKpeMuXx TopOiB 1 KpsDKiB. Y IESIKHX MICISX TOBTPOBI KPSDKi IPOCTSTAIOTHCS
cMyroro abo nacMamu 3aBupuiky 10—12 k.

YV mpoBiHIIT MOMMPEHUI KapCcT — TOBEPXHEBUH 1 Mmig3eMHnd. HaiiOinb-
muMu GopMaMH € TITNICOBI Teuepu, po3TamioBadi B TepHOMIbChKiN 06macTi
Ha Mbkpiudi Cepety Ta 30pyua. Y 3axijHi pallOHM aTJIaHTUYHE TTOBITPS Tie-
PEBaKHO MPOHUKAE 13 3aXO0/y ¥ MIBHIYHOTO 3aXO0[y, a y CXIJHI — 3 MIBJICH-
HOTO 3axojy, micis nepexony 4yepe3 Kapmaru. B octaHHbOMY BUIAIKy Ha
[ominsim nposiBisieThes BIUIMB KapmaT Ha pekuM XMapHOCTI, IO TO3Ha-
Ya€eThCs HA PO3IOJLTI €IeMEHTIB paialiifiHoro 6ajgaHcy.

HasiBHiCTH CXWITiB Pi3HOT KPYTOCTI i €KCHO3MUILiT, MiJBUILIECHD 1 3HIKEHb
BIUTMBAIOTh Ha MiKpoKiiMar Teputopii. Cyma omamiB 3MEHIIYIOThCA i3 3a-
XOIy Ha CXiJ, TeMIlepaTypHi KOHTpPAacTH OyBalOTh HAWBUINUMH Y CXiJTHHX
palioHax.

s mpoBiHIIsSI HAWOUTBII 3BOJIOKEHA B JIICOCTEINOBIH 30HI. YIITKYy OIla-
JM MarOTh BUTIISA] 3JIMB, T00OBI CyMH SIKHX MOXYTb nepeBurnyBard 100 Mm,
nocsiratodn B okpeMux Micipgix 170—180 mm. ¥V Takux BUMaJKax CilIbChbKO-
TOCTIONIAPCHKI YT/, sIKI pO3MIIIEH] Ha CXWJIAaX, 3a3HAIOTh 3HAYHOI IIIKOJIH,
a panToBi PO3JIUTTS PIYOK 3aB/IAIOTh BEIMKUX 30UTKIB.

Y3umky armMmocdepHi onaau BUNAAa0Th y BUINISAAL CHIry i pouty. [Tpu cHi-
romajax BHCOTa CHIrOBOTO TIOKPHUBY Ha 3aXWIICHUX TUISHKAX MOXE 3pOcCTa-
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™1 Ha 10—15 cm 3a 1o0y. CriocTepiraroThesl 3Ha4HI KOHTPACTH B PO3MOILT
CHITY Ha HaBITPSHUX 1 MIABITPSIHAX CXWJIAX, a TAKOXK Ha IUIATO 1 B JIOJIMHAX,
y Jricax 1 Ha OE3CHX IITHKAX.

3axigHo- YKpalHChKa MPOBIHIlIS Ma€ TyCTy PiukoBy Mepexy. TyT 3ocepe-
JOKEHI JIiBl IPUTOKH BepxHboi yacTuHu JHictpa: ['nuna Jluna, 3onora Jluna,
Koponenp, CTpHHa CepeT 30pyu, XKBaHuuK, CMOTpI/I‘-I MyKLua CTy):[eHH—
15, YU Ta iHIIi, SKi TedyTh 3 MBHOYI Ha miBJeHb. Ha cxoni i miBneHHO-
My cxoai nposinmii Tede [liBnennuii byr 3 mputokamu Byxxok, BoBk Ta iH.
Ha miBHiUHO-TBHIYHUH cXif TedyTh nputoku [pum’sti: Cioyd 3 Xomoporo,
T'opuns i3 Cry6mnoro, Ctup 3 IkBoto, a Takox 3axigauit byr i3 [lonrsoro. Ha
3axin reuyTs nputoku Cany (Csny).

VY JonvMHAX PIYOK CTBOPHOETHCS CBOEPITHHMIA MIKPOKIIIMAT, IO IMPOSB-
JSIETBCS B JIOOOBOMY KOJIMBAaHHI TEMITEPATYPH 1 BOJOTOCTI TIOBITPSI, IIBH/I-
KOCTI1 Ta HaIpsIMKYy BITPY TOIIIO.

YV IpyHTOBOMY TIOKPHWBI TEpEBAKAIOTH OITiJ[30JICHI W BWIYTyBaHi 4op-
HO3EMHU, Cipi OMiA30JIeH] TPYHTH, SIKi PO3BUHYIUCS IiJ] TIMPOKOIUCTIHUMH
micamu. 3a 0cOOMUBOCTAMU JaHAMA(THOI CTPYKTYpU 3axigHO-YKpaiHChKY
MIPOBIHIIIIO MOJUIAIOTH Ha OKpeMi (isuko-reorpadiyni obnacti: BonuHcbKy
Bucounny, Maie [Tomices, Po3rouus 1 Oniuis, 3axigno-Iloainsceeky, [TiBHiY-
Ho-ITominbebky (XMenbHUIbKY), [TpyT-JIHICTPOBCHKY.

OBJIACTBH BOJIMHCHKOI BHUCOYMHH BUAiNAIOTH 32 JTiCOCTENIOBUMU
narmmadTamu Mk Bomuacbkum 1 Manum [omicessm. OcHOBY i CTaHOBIATH
BEPXHBOKPEHISTHI BIIKIA/N, Y 3HIDKCHHAX SIKMX 30€periucs IiCKH, Omila-
HEHI IJIMHHY 1 BaITHSKY HIDKHBOTO CapMary, a 3BepXy X CyIiJIbHO BKPHUBAE TOB-
112 KapOOHATHUX JICCOTIOIOHUX CYTIIMHKIB.

I[OJIHHaMH 3axigHoro byry, CTpr i Topuni BommHchka BuCOYMHA
pO3miJieHa Ha KiTbKa YaCTHH, IO BIAPI3HAIOTHCS OIHA BiJ OTHOI aOCOIIOT-
HUMHU BHCOTaMHU 1 xapaktepoMm peibedy. Kiimar obnacti € HailOimbIn Bo-
JIOTHM Y JIICOCTEIOBIM 30HI, YAM 3yMOBJICHO MOM’SIKIIEHHS 3UMOBUX TEM-
neparyp (Minyc 4—5°C) 1 3umxkenns nitHiX (17—18°C). Piuna cyma onaais
600—620 mm.

IpyHTOBHIT TIOKPUB CTPOKATHI: MEPEBAKAIOTH Cipi OMig30eH] TpyHTH;
qopHo3emH. B obnacti momupeHi rpadosi, 1y0oBo-rpaboBi, 1y0oBi i 1y0o-
BO-COCHOBI JIicH, K1 3aiiMaroTh 9% 1i Tepuropii, a 75% 3aliMaroTh CUTLCHKO-
TOCIOAAPCHKI YTiIs.

JlarmmadTHa CTPYKTYpa 00JacTi XapaKTepH3yEThCsl 3HAYHUM TIONIHPEH-
HSIM PO3WICHOBAaHUX JICCOBHX BHUCOUMH 13 CIpUMH W TEMHO-CIPUMH OIIiJI30-
JICHUMH TPYHTaMH 1 3aJTHIIKaMH ITOX1THUX rpaboBUX AiOPOB, a TAKOXK JCHY-
JalifHUX XBUISICTHX PIBHUH 3 OIiI30JICHAMH I'PYHTaMH 1 MaJOTyMyCHHMHI
yopHo3emamu. Y Mizou-IloBuaHchkoMy paiioHI MepeBaXKaloTh CTPYKTYp-
HO-JICHY/alliiHI PO3YJICHOBAaHI JIECOBI BUCOYMHH 13 CIpUMH, TEMHO-CipH-
MU IpyHTaMHu U yOOBO-rpaOOBUMH 1 rpaOOBUMH JicaMU. 3alulaBHI JTy4HI
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naHmadTH 3aiMarOTh TIOPIBHSIHO HEBEITUKI IO 1 BiJI3HAYAIOTHCSI PO3BUT-
KOM OOJIOTHUX TPYHTIB.

MAJIE TTOJIICCA — cBoepinHa octpiBHa (i3uKo-reorpadiyna o6macTs
y JicocTernoBiii 30Hi. BoHa po3ramoBana Mix BOJIMHCHKOIO BUCOYMHOIO Ha
niBHoui 1 [Toninbchkoto — Ha miBaHi. [IpocTsraersest Bix [lleneriBku 1 Cna-
BYTH Ha CXOJii, Jie 3’eaHana 3 lloichkoto HU30BUHOMK, 10 PaBu-Pychbkoi Ha
3axo0ji, Jie MePEeXoAnTh Ha TepuTOopito [lombii.

Xapakrepaumu pucamu Maroro Ilomicess € piBHUHHICTh TEPUTOPIi, He-
3HaYHE KOJIMBAHHS BiJIHOCHUX BHUCOT, BIICYTHICTh MAJICOTCHOBUX 1 HEOTEHO-
BUX BIJIKJIAJIiB, BEJIMKE MOIIMPEHHS MICKIB Y CKJIaJl MOBEPXHEBUX BIIKIIAIIB,
3aIIUIIKA CTEIMOBOI POCIMHHOCTI, CIIAOKOBpI3aHi PIYKOBI JOJWHH, SKi T10-
BIJIBHO TEUYTh cepe/l 3a00JI0UCHHX 3aIUIaB, TaHyBaHHS I I30JIUCTHX 1 TYIHO-
OOJIOTHUX TPYHTIB, OopiB 1 cybopiB. KopiHHUME mopogamMu Ha Manomy
ITomicci € Mmepreni i kpeiaa, siki 31€01UIBIIOT0 MEPEKPUTI AaHTPOITOTCHOBUMHU
mickaMu ¥ cyruHKaMu. HepiBHa mMOBEpXHs KPEHI0BUX BIIKIIAIIB, 1110 YTBO-
puacs B pe3yJibTari TPUBAJIOTO PO3MUBAHHS 00yMOBHIIA ITIIBUIIEHICTH ITi€T
Tepuropii. Bifkiiaaym aHTPONOreHHOTO TIepioly MalOTh rpyousHe Big 1—2 m
10 20—30 m. Bunukaenns Masoro [losiccst OB S13yI0Th 13 PO3MHBAIOUOIO0
JUSUTBHICTIO Teuii JIbOJIOBUKOBUX 1 PIYKOBUX BOJ| ITPY TIEBHIHM y4acTi TEKTOHIY-
HUX (aKTOPIB, SIKi TOCUITIOBAIIH €PO3iI0.

Cyuacuuit me3opensed Masoro [Momicest chopmyBaBcst mpoTsroM Apyroi
TIOJIOBUHY aHTPOIIOTeHY. 3HAYHUI BIUIMB IPH I[bOMY Malla JTisUIbHICTh JIbO-
JIOBUKOBHX BoIl. JIbOMOBUK HE BKpHBaB Teputopito Maioro Ilomiccs, ane
CTIpUSB MIJBUICHHIO 0a3UCy epo3ii, HAKOMMYEHHIO BIAKIIAIIB, epeOyaoBi
PIUKOBOI Mepexi i pO3MUBAHHIO, BHACIIIOK YOTO B OKPEMHUX paiOHaX yTBO-
PHBCS TPUBHUCTHH perbed

Benuka kinpKicTh OMajiB i pIBHUHHUNA peNbed CIPUSIOTH (OPMYBaHHIO
rycrtoi pidykoBoi Mepexi i 3abomoueHHro Maoro [Momiccst. O6nacte neperu-
HAIOTh piuky, sk 3axiguuii byr, Para, Ctup, [kBa, Binis, [opuss Ta iH.

VY IpyHTOBOMY TOKPHBI NEpeBakalOTh AEPHOBO-IIA30IUCTI IPYHTH; 10
JOJMHAX PIYOK 3aJIATaroTh JIy4HO- qopH03eMHi nqui i OonoTHO-TOp(OBI
rpyHTd. Ha emoBii kpelasHuX BiKJIadiB nomnpem IlepHOBl Kap60HaTH1
IPYHTH, a Ha «OCTPOBAX» JIECOMOMIOHIX CyFJ'H/IHKlB — cipi omigzoneni. Ha
Mamnomy [lomicci mepeBaxae JicoBa, JTy4Ha i 00JIOTHA POCIHMHHICTB. Jlicw
3aitmaroTh 20—39%, myku — 17—27% Tteputopii. Jlicu 30epermcs Ha mi-
JSTHKAX 3 HAMEHTII POAFOYMMH OITiI30JICHUMH TPYHTaMH, a JIyKd — Ha Top-
(hoBo-00m0THHX IpyHTaX. JlicH CKITaIaroThCs 13 COCHH, JTy0a, Oepe3u, OCHKH,
1HO/I Ipada, X GIOPUCTUYHUE cKiaa Oarariimi, Hixk Jici [Tomicest.

v naH):[ma(i)THm CprKTypl Manoro Iomiccs TePeBAXAIOTH TIPHPOL-
HI KOMIUIEKCH MIIIaHO-JIICOBOTO 1 JICOCTEMOBOro TUMIB. JlOMiHyHOUHME
€ 3aHIPOBI PIBHUHU 3 ICPHOBO-ITi 30 IUCTUMH IPYHTAMHU I1iJl COCHOBUMH, Y-
0OBO-COCHOBUMHU, TI'pabOBO-1yO00BO-COCHOBUMH Jicamu. [lommpeHi Takox
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JICHyJIaIiiHI PIBHUHU 3 JEPHOBUMH KapOOHATHUMH IPYHTaMH IiJ] JyOOBO-
COCHOBHMMH, JAyOOBHMH 1 TpabOBO-IyOOBUMH JIicaMH, 3allIaBHI JIy9HO-00-
JOTHI TaHmmadTy.

OFJIACTB PO3TOYYA ¥ OIIIJIJIA XapaKTepu3yeThes 3HAUHIM PO3dIe-
HYBaHHSM pelibedy; e TaK 3BaHe «ropOorip’s» 3 aOCOTIOTHUMH BHCOTAMHU
350—470 m i BigHOcHUMHU 80—100 M. Po3rouusi € kpaliHiM MiBHIYHO-3a-
xijiHUM Bijiporom [ToninbChkoi BUCOYUHH. Y pelbedi BUALISIOTHCS TOPOUCTI
KyIIOMOAIOHI acMa i okpeMi ropOu, BUTSATHYTI 3 MIBHIYHOTO 3aX0O/y Ha IiB-
JCHHUH CXif, Y SIKUX 3aXiAHI 1 MIBHIYHO-3aX1AHI CXMJIM KPYTi, a CXiAHI 1 miB-
JIEHHO-CX1JTH1 — ITOJIOT1.

B o0nacTi mepeBakaroTh Cipl OMIJ30JI€HI 1 JIEPHOBO-CIAOKOMI 30K CTI
IPYHTH; TIOIIMPEHI TaKOXX YOPHO3eMH. Ha migBUINEHNX IUISHKAX POCTYTh
Iy00oBO-OyKOBI JticH, 110 3aiiMaroTs 61m3bk0 40% Tepuropii obmacri. Lle 3a-
JIUIIKY CYIUTBHUX JIICIB y MUHYJIOMY.

JloMinytounmu stanamadramMu 0671acTi € pO3WICHOBAHI JIECOBI BUCOYMHH
13 CIpUMH OIiJJ30JICHUMU TPYHTaMH TiJ AyOOBO-OyKOBUMH JIiCaMH, CTPYK-
TypHO-JIEHY/IalliliHi JTy’ke pO34JICHOBAHI JIECOBI BUCOYMHU 3 JTyOOBO-COCHO-
BUMH 1 JyOOBO-rpabOBHUMH JlicaMH, TOPOMCTI BUCOYMHHU 3 JEPHOBO-CIA0-
KOITII30JIUCTUMHU TPYHTAMH IIiJl JyOOBO-COCHOBUMHU 1 COCHOBUMH JIICAMH.
MeHii 1UIoIIl 3aiiMaloTh OOJOTHI OCOKOBO-C(HarHOBI KOMILIEKCH 1 JOJIMHHI
na"amadTH.

3AXIJHO-T1O/JIJIPCHKA OBJIACTD oxomutioe TepHOMITBCEKY PIBHUHY,
macuB Boponsiku, ToBrpoBoro nacma, miaeHHni cxu [lominscpkoro miaro.
[ToBepxHs ii xBUIICTA, HA TTIBHOYI JTocsirae BUcoT 400 M, a Ha IMiBJCHB 1 iB-
JICHHUHN cXiJ] 3HWKYEThCS 10 350—320 M. OCHOBHY 4acTHHY TEpPHUTOPIi 00-
JacTi CTaHOBHUTH TepHOMIIBChKA PIBHUHA, PO3WICHOBAHA B MEPUAI0OHAIBHO-
My HamnpsMKy JiiBuMu niputokamu J{Hictpa: Ctpurmoto, Ceperom, HiunaBoro
i, 4aCTKOBO, 30pyuem. CiJ‘ILCLKOFOCHOI[apCLKi yrigas 3aiiMatots 10 80%,
micu 36epernucsi Ha 11% TepHTopll VY IpyHTOBOMY MOKPHBI TCPEBAKAIOTH
YOPHO3EMH 1 Cipi OMiA30JI€HI epoaoBaHi IPYHTH. 3 IPUPOIHOL POCIMHHOCTI
Haiikpartie 30eperucs 1y0oBo-rpaboBi JicH, MEHII MOIUpPEeHi 1y0oBi i Oy-
koBi Jicu. OCHOBHUI (PoH y JHaHMLAPTHIA CTPYKTYpi CTBOPIOIOTH po3diie-
HOBaHI JIECOBI PIBHUHM 3 YOPHO3EMaMM BWIYTYBAHUMH il OMi30JICHUMH,
APY’KHO-0AJTKOBI 1 TOPOHCTI MICIIEBOCTI 3 €pOJJOBAaHUMH CIpUMH IpyHTaMH,
TOBTPOBI TPSIH 13 CIPUMH OMIA30JICHUMH IPYHTAMH IIiJl TpabOBO-COCHOBH-
MH 1 OyKOBHMH JIicaMH, YOpHO3EeMaMH Ha KapOoHAaTHUX moponax. [IpupomHi
ymoBH 3axinHoro [Tominms cipusATamBi 1T pO3BUTKY CLTBCHKOTO TOCIIOAAP-
CTBa, CaJiBHUIITBA, BUHOTPAIAPCTBA, TOPOIHHUIITBA, TyPH3MY i BIAIIOYNHKY.

HIBHIYHO-IIONIZIBCBKA OBJIACTH 3aiimae BononiiebHy yactuny Ilo-
JIUTbChKOT BUCOUHMHU 3 abcomorHrMu Brucotamu 300—400 M, a B Kpemenernp-
kux ropax 408 m. T'eonmoro-reomopdoioriuni 0coOMMBOCTI ii BH3HAYAIOTh-
csl TIOJIOKEHHAM Ha 3axiHOMY cXuili YKpaiHchkoro mmra. JlokemOpiHchki
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TOPOJIM BiJICIIOHIOIOTRCS Ha cxofi B noiuHax [liBgennoro byry i Ciyui. [1a-
JICO30MCHKI 1 ME30KalHO30HCHhKI MOPOAM NEPEKPUTI HE3HAYHOIO TOBIICIO
necoBux mnopin. [liBnennuit byr, Ciyu, I'opunb, 30py4 y BepXiB’ X MaroTh
IIMPOKI 3aIUTaBH 1 TTOJIOT1 CXUITH.

V nanamadTHIA CTPYKTYpi MIBHOYI BUAUISETHCS PO3UICHOBaHE TOpOO-
rip’s (KpemeHnenpbki ropu) 3 €POOBAHUMH ClpI/IMI/I OIi30JICHUMHU IpyHTaMH,
3 [Ly6030 rpaboBUMH 1 Fpa6OBI/IMI/I Jicamu, sKi 3aliMaroTs 26% Tepuropii, cy-
XOIUTBHUMH JTIyKaMHU Ha Micli JyOoBO-rpaboBHX Ta AyO0BO-COCHOBHUX JIICiB.
Mixpiuust Ciryudi 1 [opuHi, ABpaTHHChKa BUCOYMHA XapaKTEPU3YIOThCS Iie-
pPEBaYKaHHSM JICCOBHX PIBHHMH 3 YOPHO3EMaMH BHIIYTYBaHUMH Ta OIIiJ[30JIe-
HUMH, sKi po3opani Ha 80%. Jlicu 3aiimMaroTh 3—>5% monmi. Y miBaeHHIH
YaCTHHI 00JIACTI, 10 HAJIEKHUTh J0 MIBICHHO-CXITHOIO CXHJIY BOMOAUILHOT
yacTUHU [1oMibChKOI BHCOYMHH, TICPEBAKAIOTH JICCOBI PIBHUHHM 13 CIpUMH
OIMiJI30JICHUMH TPYHTaMH, rpaboBO-1yO0OBUMH Ta MOXITHUMHU IPAOOBUMH JIi-
cami, siki 3aiimaroTh 18% TepuTopii 1 npuypoUeHi 10 CXUiIiB OalloK.

IIPYT-JTHICTPOBCHKA OBJIACTH BuTsITHYTA B3IOBX JIHICTPOBCHKOTO
niBoOepesxoxks. [TiiHsATa XBIIISICTA TIOBEPXH ii Oopi3aHa IIMOOKUMH KaHbHO-
HomoAiOHumu nonuHamu [uictpa, [pyTy 1 iX mputokiB. Y 3axifgHiil 4acTHHI
o0nacTb posusieHOBaHA Oanmkamu 1 KapCTOBHMH (bopMaMn penbe(by CBoepm—
HICTh KJIIMATUYHUX YMOB 3yMOBIIIOIOTH M’SKa 3MMa 1 MOMIpPHO TeIUIe JiTO,
HasBHICTh CXWJIIB MiBACHHOI COMSPHOI €KCIO3HIIiT, 1110 CIIPUSE PO3BUTKY BH-
HOTpaJapcTBa.

VY napgmadTHIA CTPYKTypi 007acTi JOMIHYIOTh aKyMYISITHBHO-ACHY/Ia-
Ii}{HI JIECOBI BUCOYNHH i3 CIPUMH 1 TEMHO-CIPUMH OTIiI30JICHUMH TPYHTaMH,
3aIUIIKaMH JTy0OBO-rpaboBUX, TpaboBuX 1 OykoBUX JIiciB; OYKOBi JlicH Ma-
I0Th TYT CXIJIHY MEXY CBOTO apeaiy.

JTHICTPOBCBKO-/THIIIPOBCHKA ITPOBIHI[IA. Jlo Hel HalexaTh
LEHTpalbHI i miBaeHHI yacTuHu [loninbebkoi Ta [TpuaHInpOBChKOT BUCOUHH,
HOPUYPOUYCHI 10 YKPATHCHKOTO IIUTA.

MakcumanbHi BUCOTH Ha [IpuaHINMPOBCHKIA BUCOYMHI 3HAXOIATHCS HA
miBaHi Bin Koszstuna (322 M). 3Ha4HOIO PO3WICHOBAHICTIO XapaKTEpH3Yy-
10ThCst Teputopii B3momxk JHinpa, IliBnennoro byry. IloOyxoksa (Oaceitn
[liBrenHoro byry) € ropOucToro piBHHHOIO 3 HaBHIMU AonuHamHu. [liBneH-
Ha YacTWHA TPOBIHIII MpHypoYeHa 10 CXWiIy mmTa. [IpmaHinpoBcbka Bu-
COYHMHA TYT TOCTYIOBO IMEPEXOJAHUTh y TIMOOKO PO3WICHOBAHY JOJIHHAMHM
pigok bantceky piBHMHY, XBHIIsICTe HaxwieHe Mikpiuds [liBgennoro byry
i [Hrynbos.

Jis mpOoBIHIT XapaKTepHUH MOMIPHO KOHTHMHEHTAIBHUIA KJIIMaT 13 J0-
CTaTHIM 3BOJIOKEHHSM. Pamiamiiianii Oananc cranosutbh 40—45 kxan/cm2.
Piuna cyma onaniB — Big 400 1o 560 mm. YacTi 3nmuBu. TpuBaticTh CHITrOBO-
10 MOKpUBY — 60—75 nHIB, Ha MIBAHI POBIHIT BiH HEe TOCTIHHUNA. OCHOBHA
YaCTUHA CTOKY MIPUIIAIA€ HA BECHY.
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VY IpyHTOBOMY TOKPHBI BEIHKi TUIONI 3aiiMarOTh Cipi i SCHO-Cipi OImiJ-
30JI€HI IPYHTH, 0c00NMBO Ha Mikpiudi duictpa i IliBnennoro Byry. IpynTn
KHCITi, MaJIOTYMYCHI, 3a3HaIOTh TUIOMIMHHOT epo3ii. Ha [IpuaHinpoBchKiii BU-
COYMHI BEJIMKE MOIIUPEHHS MAIOTh OITiJ[30JICHI YOPHO3EMHU 1 TEMHO-Cipi OITijI-
30JICHI IPYHTH, a Ha IIOCKHX piBHMHax — BIJIYTYBaHi i TUTIOBI YOPHO3EMH.
YV npunosichkiii yacTUHI TPOBIHLIT HA PIBHUHHHUX MPOCTOPax MepeBakaroTh
YOPHO3EMH 3 yMlcTOM rymycy 3,5—4,5%. Tepuropis mpoBiHLii XapakTepu-
3y€ThCS Maike CYIIIBHOIO PO30PaHICTIO.

[liBHiuna o6nacte [IpuaHinpoBcbkoi BUCOYMHU i 00nactb KuiBChbKoOTO
TUIaTO 3aiiMalOTh TIBHIYHE IMOJIOKEHHS; IICHTPaJbHE MOJOKEHHS 3aiiMaroTh
o6macri [Toxinscekoro [ToGysoks, IpumHicTpoBebko-Ilominschka, IIEHTpaTb-
Ha oOmacth [IpuaHINIPOBCHKOI BUCOUMHM, TiBAeHHI oOmacTi [lominbchkoi Ta
[TpuaHIIPOBCHKOI BUCOYMHN BHIUISIOTHCS 32 NMEpEeBaKaHHSIM ITiBICHHO-ITI-
COCTETIOBUX JIaHAIA(TIB.

IIBHIYHA OBJIACTb ITPUJHIIIPOBCHKOI BUCOYHUHH 3aiimae
yacTuHU bepandiBchkoro Ta BinonepKiBChKOrO aHTHKIIHOPIIB YKpaiHCHKO-
ro muTa. Y JOJIMHAX PiYOK BiJICIIOHIOIOTHCS rpaHiTH. Ha rpaniTtax i rpani-
TO-THEHcax yTBOPWJIACS KaoJNiHOBAa KOopa BHUBITpIOBaHHA. [TMOWHA ecoBUX
MOpiJ] 3MIHIOETHCS Bl 2—3 M Ha Bojoauiax A0 10—15 m Ot migHIHOKS
cxuiiB. BogoninbHe MOMOXKEHHST 001acTi 3yMOBHIIO TIEpEBaYKAHHS B JIAH[-
madTHIN CTPYKTYpi JeHyIaliHHIX XBHIISICTHX JIECOBUX PIBHHUH 13 YOpPHO3e-
MaMH1 THIIOBHMH MaJOTyMYCHHMH 1 ¢parmenTamu (10 1% ruromti) ny6oBux
JiciB. Y 3B’S3Ky 3 HPHIOIICEKAM IOJOKCHHSIM 007acTi B MiBHIUHIH ii gac-
THHI € MICIICBOCTI MOPEHHUX 1 MOPEHHO-3aHJPOBHUX PIBHHH 13 COCHOBO-/Y-
0oBUMH Ta TPabOBO-1yOO0BO-COCHOBUMHU JticaMu. [liBIeHHI pallOHHU MaroTh
OIHOpiMYy MaHmmAPTHY CTPYKTYpy. TyT HepeBakaroTh TUIIOBI JIiICOCTEIIOBI
KOMITJICKCH.

OBJIACTb KMIBCHKOI'O IIJIATO 3aiimae yacTuny IIpuaHinpoBchkoi
BucounHu Bijx Kuesa jo rupina p. Pock. 3axigna mexa ii 30iraerbcst 3 BUXo/a-
MU Ha TIOBEPXHIO JokeMOpiiicbkux mopia. Ha ¢popmyBanHs nanamadriB MaB
BIUIMB JHIMTPOBCHKUIA JIbOJJOBUK, SIKHIA 3QJIMIINB MOPEHY, BOIHO-JIbOJOBUKOBI
Bizkaau. JIboJOBUKOBI BOM BUPOOUIIM HIMPOKI PiukoBi joiuuu. [pydousHa
necoBux nopin — 3—6 M. Xapakrep reonoriyHoi OyqoBH, TUCIOKOBAHICTbh
nopiJL, MAHATICTh HaJ J{HITpOM, ITHOOKe pO34sIeHYBaHHS TEPUTOPIT CIIpHs-
I0Th PO3BHUTKY €pO3iHHMX i 3CyBHHX TporieciB. OcoOIMBO 1€ TPOSBIAETHCS
o111 KaHiBCHKOro BOIOCXOBHMIIIA.

[epeBakarounM BHIOM JaHTIIAQTIB € PO3WICHOBaHI JICCOBI PIBHUHH
3 YOpHO3EMaMH THIIOBUMH i OTTi J30JI€HIMH, SIKi CYIIUTFHO po30paHi. Y MeKax
KaniBchKko-PxHIIIBCEKOTO palloHy OCHOBHUMH € Ty’K€ €pOJIOBaHI BHCOYHHH
3 CIpUMH OITiJI30JICHUMU TPyHTaMH i rpadoBumMu aioposamu. [lommpeni
JTABHBOIOJIMHHI MICIIEBOCTI 3 JIyYHO-YOPHO3EMHIMH IPyHTaMH, JJOJIMHHO- Ta
APYKHO-0AJIKOBI MICLIEBOCTI 31 3MHUTUMH IpyHTaMH. Y Mexax KuiBcbkoro
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IaTo 60poThOa 13 epO3iNHIUMHU MPOIECAMH € OHUM 13 HAHBaXIJTUBIIINX 3a-
XOJIiB ITiJIBUIIICHHSI TPOAYKTUBHOCTI YTi/1b.

HIPUIHICTPOBCBKO-IIO/[IJIBCbKA OBJIACTH 3aiimae cepeqHi W HIDK-
Hi yacTuHU OaceiHiB JiBoOepexHUX NpuTok JlHicTpa. [TmbuHa piukoBUX
noJiMH 3MiHoeThes Big 60—80 M Ha miBHOYl 10 160—200 M Ha miBaHI.
VY nonuHAax BiJCIIOHIOIOTHCS KeMOPIHCBKi, KpeiioBl i HEOreHOBI MOPOIH.

OcHoBHUMH JaHAIa(TaMHI 00JIACTI € IECOBI BUCOYMHH 1 CXUIIH 13 CIpUMH
OIi30JICHI TPYHTAMH ¥ OIiA30JICHUMH YOPHO3eMaMH, SIKi po3opaHi. 3Ha4Hi
TUTOII 3aifMAIOTh SIPY>KHO-0AJIKOBI 1 JOJIMHHI MiCIIEBOCTI 3 AyO0BO-rpaboBuU-
MH i TyOOBHMH Jicamu, siKi 3aiiMaroTh 10 10% TepuTopii, 3 OCTCITHCHNMHU
TyKamH 1 cternamu (10 5% tutomri).

OBJIACTh THIOAI/IbCHKOI'O TIOBY KA Bia iHIIKMX JTICOCTEIMOBHX
oOJyiacTeld BiJIPI3HSIETHCSI 3HAYHOKO IMiTHSTICTIO, 3HAYHUM TTOIIUPEHHSIM J0-
KeMOPIHCHKUX TOPiJ, TEPEKPUTHX HETTHOOKOIO 0CaI0BOIO TOBIIEIO, TIepeBa-
JKaHHSIM JIeHYyIaiiHuX GopM penbedy, TOPOKHUCTICTIO PIUOK. Y TPYHTOBOMY
MOKPHBI Ha MDKPIYUSX CYIUIBHO 3aJISITAIOTh Cipi OITiI30JIeH] IpyHTH. BBaxa-
10Th, 110 B MUHYJIOMY ISl TEPUTOPist Oyiia BKpUTA JTicamH, a 3apa3 JICUCTICTh
ckiagae 12% mmomt. Y cyvacHiilt manamadTHIA CTPYyKTypi 001acTi JOMiHY-
I0Th XBHJISICTI PO3WICHOBAHI JIECOBI BUCOYMHU 3 sipaMH Ta OajkaMu, Bpi3a-
HUMH JI0 KPUCTAIIYHUX MOPif, AyOOBO-TpabOBUMH Ta rpabOBUMH JTicaMu Ha
CIpUX 1 TEMHO-CIpHX OMiA30JeHUX IpyHTaX. MicusMu Ha OOpOBHX Tepacax
pigok chopMyBaHCs ASPHOBO-IIA30MUCTI IPYHTH i OOpamMu 1 rpaboBIMHI
cybopamu.

IJEHTPAJIFHA OBJIACTh IIPHUJHIIIPOBCHKOI BUCOYMHH. Jlo-
KEeMOpIMCBKI TOPOAM BIiJICIIOHIOIOTHCS B PIUYKOBUX JOJMHAX 1 Ha CXHJIAX
Oasok. Ha HUX 3amsraroTh MajleOreHOBI 1 HEOT€HOBI BiJIKIIa/IM, aHTPOIOTE-
HOBI BaJTyHHI CYIIMHKHU W TTICKH, JIECOBI IMOPOAU TpyOHM3HOIO BiJl 3—4 M Ha
MiKpigusix 10 25—30 M B ynoroBuHax. XBUISICTHIA 1 ropOucTHil penbed Bij-
OuBa€ HEPIBHOCTI MOBEPXHI JOKEMOPINCHKHX 1MOpiJ. MakcumalbHi a0COIOT-
HI BIZIMITKH criocTepiratoThesi Ha Bogoau Poci i Tauitoro Tikuay (273 m).
BinnocHi Bucotu gocsratots 160 m. Teputopis apenyerbest piukamu Pock,
Tacemun, ['Hunuit Ta Tipcpkuit Tikuui. Y MUHYIIOMY TyT MaHyBald Jy4Hi
I OCTEMHEHi JyKH 3 KOCTPHICIO, MITIHICI0 Ha TIHOOKHX MAJOTYMYCHHX
gopHo3zeMmax. Cepen CyJacHHX JaHAMIA(TIB 001acTi MepeBaXkaloTh PoO3UiIe-
HOBaHi JIECOBI PIBHUHU 3 JOCHTH Pi3HOMAaHITHUM IPYHTOBHUM IIOKPHUBOM, SKi
po3zopani. [Tommpeni ropOUCTi JIecoBi if MOPEHHO-3aHAPOBI PIBHUHH 3 YOP-
HO3EMaMH OTI1I30JICHUMH 1 TEeMHO-CIPUMH OITiJI30JICH] IPYHTaMH.

ITIBIMEHHA OBJIACTh ITONIIBCAKOI BUCOYHMHH 3aiimae miBieH-
HUH 3aXiJ JIICOCTENoBOi 30HM YKpainu. BoHa npuypoueHa 10 MiBACHHO-3a-
XIJJHOTO CXWITy YKpaiHCHKOTO MIWTA, JIe TIOBEPXHs JOKeMOPIMCHKUX TOpin
3aHaxoauThess Ha mOuHi 70 100 M. JlokemOpiii mepekpuTuili KpeusHu-
MU, HEOTEHOBUMH MOPOJaMH, JECOBUAHUMH CYTJIMHKAMH, AETIOBiaJIbHUMH
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W amoBiaJbHUMU BiIKIIaAaMu. [TMOWHA pO3YICHYBaHHS MOBEPXHI JIOCSTAE
100—150 M, piykoBi JONWHU MIMPOKI W TIUOOKI, CXWIN TePETHHAKTHCS
sApamMu Ta Oankamu. Y IPYHTOBOMY HOKpI/IBl nomnpem YOpHO3EMH THIIOBI,
OIIA30JICHI i perpaszaHl cipi, sSICHO-CIpi ¥ TEMHO-Cipi OMiA30JICHI TPYHTH.
Y MuHynOMYy HiBHIYHO-3aXiHA YacTHHA 00JacTi Oyia BKPHUTA JTiCAaMH, PELITa
TEPUTOPil — MIBAEHHUMH JIyYHUMHU CTerlaMu. Y MiBHIYHO-3aXiAHIH 4acTHHI
o0nacti xapakTep JiaHAma(TiB BUBHAYAETHCS MOEHAHHSIM BOJOAUTLHUX PiB-
HUHHO-XBWJISICTUX MICIIEBOCTEH 3 OIiJI30JICHUMHU YOPHO3EMaMU 1 XBUJIICTUX
€pOIOBAHUX BOJOJUIIB i3 CIPUMH 1 TEMHO-CIPUMH OIiJ30JI€HIMH IPYHTaMH,
OKpEeMUMH MaCcHBAMH JICIB 3 y0a CKeIPHOTO Ta 3BUYAHHOTO.

MIBIEHHA OFBJIACTBH IIPHHIIIPOBCHKOI BUCOYHHH 3naxo-
JTUThCst Ha Mikpiudi [TiBnernoro byry i JIninpa. JlokeMOpiiichbKi TOPOIH Bifl-
CIIOHIOIOTBCSL B JIOJIMHAX PidoK i Oajnkax. [pyOu3Ha ocaloBHX MOPiJ — Bij
kinmpkox MetpiB 10 100—200 M, 1 Tinbku B TSCBMHHCBHKIN 3amajuHi BOHA
3poctae 10 500 M. AOCONIOTHI BHCOTH B CepeaHbOMY CTaHOBISATH 200 M,
a MakcuMaibHI — 265 M; mrOWHa Bpi3y JOJIUH y CXiJHIN YaCTHHI JOCATAE
100—150 M, a rycrora sApyxHo-0ankoBoi citku 1,0 kM/kMm2. YV 3axiTHOMY
HaNpsIMKY 1l MOKa3HUKU 3MEHIIYIOThCs BAMOBIAHO 10 60—80 M 1 0,50—
0,75 kM/KM2.

VY naBHbOMY MPHUPOAHOMY JaHAIAPTI MAHYBaJIM JY4YHI CTEMH, OylIH MO-
mupeHi AyOoBi JIicH Ha YOpPHO3EMax OMi30IEHHX i TyOOBO-rpaboBi Ha cipux
OITiJI30JICHHUX IPYHTAX. 3apa3 JIich 30eperincsi HeBeJIMKHMH MaCHBAMH.

XapakTepHOK 0COOIMBICTIO MiBACHHO-TICOCTEIIOBHX JAaHMAPTIB € MO-
3a{yHe MOETHAHHS CITA0KOXBUIISICTUX BOJIOJUIIB 13 THITOBHMHU YOPHO3EMaMH,
TOpOUCTHX MICIIEBOCTEH 13 TEMHO-CIPUMH OITiI30JICHUMH IPYHTaMH 1 YOPHO-
3eMaMH OIi130JICHUMH.

JIIBOBEPEKHO-/THIITIPOBCHKA IIPOBIHIIIA. BoHa 3HaxXOOWTh-
cs1 B Mexkax J[ninposceko-Jlonenpkoi 3anaaunau. [IpoBiHIist mpuypodeHa 10
CX1JIHOT YaCTUHU MiBJCHHO-3aXiiHOTo O0pTy JIHINMpoBCchKO-/loHeNbKOT 3ama-
IUHH, sIKil y penbedi BiAMOBizae akyMyasTHBHA TepacoBa piBHMHa Cepen-
HbOTO J[HINpa, a TakoX JI0 CepeHbOI Ta MiBJICHHO-CXIHOI YaCTHHU ILIECHT-
pasibHOTO TpabeHa, KM y penbedi BiAMOBIIAE TIIACTOBO-sPyCHA HAXUIIEHA
[TonraBcbka piBHnHA. Ha hopMmyBanHs penbedy BIUTHBAIM Tali BOAW JHII-
POBCBKOTO JHOJIOBHKA 1 HACTYITHA epO3iHHO- -aKyMyJIATHBHA TSUTBHICTD pyc-
JIOBUX IOTOKIB ]lHlnpa Ta Oro TIPUTOK. VY nomuHi )lepa no0pe BUpaXKeHi
p13HOBlKOBl TEPacoBi: Cy4acHi, ONICHKI, THINPOBCHKI. JIeCOBi Tepacu MatTh
BUPIBHSHY TIOBEPXHIO, BUCOTH X focsraroTth 140—150 m. Ha moeepxHi Oa-
raro OJIIOJIEIb-3aIlaInH, € meOKi npoxim{i nonuHU. bopoBa Tepaca mocsi-
rae Bucotu 120—128 m, Ha Hill mommpeHi mimani Gopmu pernbedy: rpsm,
IIFOHHU, TOpOH, Kydyrypu. 3amiasa [Hinpa B Ham yac € gHoM KaHiBchkoro ta
Kpemenuynpkoro BomocxoBuiil. [lonTaBchka piBHHHA PO34ICHOBAHA JTiBUMH
nputokamu J{Hinpa.
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KuimMaTidgHi yMOBH XapaKTepU3YIOTECSI HAPOCTAHHSM KOHTHHEHTAIBHOCTI
1 3MEHIIIEHHSIM KUTHKOCTI aTMOC(EepHHX OMa/iB 3 MBHOYI HA MiBICHb 00Ma-
cti. Benmnunna cymapHoi coHstaHO1 paaiamii ctaHoBuTh 105—110 kkan/cm2,
CyMa akTUBHHUX Temneparyp ctaHoBuTh 2600—2800°C. Piuna cyma onamis i3
MiBHOUYI Ha MiBJIeHb 3MiHIOETHCS Big 550 10 430 MM, JIBI TPETUHU iX BUIIAJIA€
IiJ] Yac BereTarlii poCiuH.

OCHOBHUMHM I'PYHTaMHU € YOPHO3EMH THUIIOBI MaJOTyMYCHi 3 BMICTOM TY-
Mmycy 5,0—5,5%, siki ommpeHi Ha BoJoAIaX. Y MIBHIYHIN YaCcTHHI MPOBIH-
il copMyBaHCh JTyYHO-YOPHO3EMHI COMOBO-COJIOHYAKYBaTi IpyHTH. Ha
Tepacax MOIIMPEH] COJIOHITIOBATI YOPHO3EMH, MPOJISTAIOTh COJIOHYAKYBaTi
COJIOHIII 1 XJIOPHIHO-CYIb(aTHI conoH4aku. OcoOIMBO 3aCOICHI TOHMWKEHHS
I[cma, mixkpiaust Openi i Bopckii. 3aconeHHs IPYHTIB OB’ SI3YIOTh 3 BHCO-
KAM BMICTOM COJICH y TPYHTOBUX BOJIaX, sIKi CTiKalOTh 13 POMEHChKUX cosi-
HUX KYIIOJIIB. Y3/IOBX BUCOKHX IpaBUX OeperiB mputokiB [[Hinpa nomupeHi
YOpPHO3EMHU OMIA30JICHI Ta Cipi OMMi30IeH] TPYHTH.

YV Mexax MpoBIHINI NepeBakaloTh HU30BHHHI JIICOCTENOBI JaHamad-
TH. 3Ha4YHA NPOTHKHICTH TEPUTOPIT 3 MIBHOUI HA MIBJEHb 3yMOBIIOE TAKOXK
MiBHIYHI ¥ MIBJACHHI MiI30HATBHI BIAMIHHOCTI JIaHAMAPTIB. 3 ypaxyBaHHIM
[[LOTO MPOBIHIIIIO TOAUISIOTH Ha YOTHPH (Pi3uKo-reorpadiuHi odnacTi.

IIBHIYHA OBJIACTB AHIIIPOBCHKOI TEPACOBOI PIBHUHU snsie
cO000 aKyMYIISITUBHY HU30BHHY, CKJIQJIEHY TOBILIEK BOTHO-JIEOJOBUKOBUX
i amroBianbHUX BigkiaaiB. OcobmuBocTi ii GopMyBaHHS MO3HAYAIOTHCS HA
cyvacHii nmanamadrHiit crpykTypi. OCHOBHHM BUAOM JaHTAPTIB € Tepa-
COBI MaJIOPEHOBaHI PIBHUHM 3 YOPHO3EMaMHU THIIOBUMH, JTyIHO-4YOPHO3EM-
HUMH IpyHTaMH, TUIIMaMHK COJIOHIIIB 1 cojloHYaKiB. JlicocTenosi JanamapTH
YPi3HOMaHITHIOIOTH OOPOBI KOMIUIEKCH 3 JIEPHOBO-ITII30JINCTUMH IPYHTAMHU
i AyOOBO-COCHOBUMH Jricamu, riommperi Big Kuesa mo rupna Cynu 1 gami
Jo Bopckiu. 3HauHi momni 3aiMaroTh 3aIrIaBHi JIy4Hi ¥ O0JIOTHI TaHamad-
TU. B miBHI4HI# YacTHHI 00acTi NOMKMPEH] HU3UHHI 3aCOJIeHI TyKU. Y 3aruia-
Bax piuok TpyOexa, Cynoro, Henpu, Opsxuni Ta iHmmx — TopdoBi 6onora
3 OCOKOBO-3JIaKOBUMH W PI3HOTPABHO-3TaKOBHMHU YTIPYNOBaHHSMH, O4yepe-
TOM. 3aBISKH METIOPaTUBHUM 3aXOAaM IIi TEpUTOpPil MEepeTBOPEHI B Cilib-
CBKOTOCTIONIAPCHKI YIS,

ITIBJEHHA OBJIACTH JJHITTPOBCHKOI TEPACOBOI PIBHHUHH mae
Oarato cminpHUX puc i3 IliBHigHOMO. TyT 3MEHIIYIOTHCS TIIOIII OOPOBHX
1 JaBHBOJOJIMHHUX MICIIEBOCTEH, OUIBII IMOIIMPEH]I 3aCOJEHI KOMITJICKCH.
Jlanpmag Tt TepacoBux piBHEH Cymu i [lcma XapakTepHu3yroThCsl HasBHICTIO
3HW)KEHD 13 YOPHO3EMHO-TYYHUMH COJIOHYAKYBaTUMHU IPYHTAMH, COTOBHMHU
COJIOHYaKaMH I CONOHUAMU. 3arulaBHI JaHJIA(TH MalOTh 3aCOJEHI JIYKH.

ITIBHIYHA OFJIACTb ITOJITABCHKOI PIBHUHHU MIPOCTSTAETHCS BiJl
noimunu CeiiMy Ha miBHOUi 10 Bopckiu Ha niBasi. Tepuropito i ApeHyIoTh
Cyna i Ilcen 3 nmputokamu. lle obmacth Tak 3BaHoro [TontaBchkkoro Iiaro.
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KopinHy ocHOBY nanamadTiB CTAHOBJIATh MAJICOTCHOBI i HEOTEHOBI Bij-
Kki1agu. Ha po3amuTiii HOBEpXHi MaJIeOreHOBUX IMOPIJT 3aJTaf0Th MOJITABCHKI
nicku. Y ¢GopMyBaHHI penbedy MPOSBUBCS BIUIMB TEKTOHIYHHUX PYXIiB, CO-
JSIHOKYIOJIBHOT TeKTOHIKH, ACHYIaliHHO-epO3iiHNX 1 aKyMYJSITUBHHX HPO-
necis. [Torokamu TaJIMX THOJIOBUKOBUX BOJ] HA MDDKPIUYSIX CTBOPUIIH MPOX1IHI
JIOJIUHY. 3arajbHUNA HAXWJI MOBEPXHI HA MiBJIEHb-TBICHHUH 3aXif. Y MiBHIYU-
Hill yacTUHI 00IACTi JONMHU PIUOK IIHOOKI, 3 KPYTUMH CXUJIaMH, OaKaMu
Ta sipamu. JlanamadTamMu € po34sIeHOBaHI JIECOBI PIBHUHHU 3 YOPHO3EMaMH
THUTIOBUMH MaJIOTYMYCHUMH i OITiA30JICHUMH, Maii)ke CYIiJTbHO PO30PaAHUMHU.
Jlicu 36epermucs Ha Mixkpidai Ynaro i Cymu, 61t Pomen; y 3axinHii 9acTuHi
o0JacTi 1e rpaboBO-IHUITOBO-Ty0OBI JIiCH, Yy CXiJHIH Ipad 3aMiHSIEThCS Kile-
HOoM. Ha GopoBmx tepacax Ilcma, Bopckmu Ta iHIIMX OCTpiBHE MOIIMPEH-
HSl MalOTh COCHOBI i IyOOBO-COCHOBI JiicH. [ToMiTHY poib y naHmmadTHIH
CTPYKTYpl 00JIaCTi BiIrparoTh JIECOBI TEPACOBI PIBHUHHU, PO3UICHOBAHI TIpa-
BoOepesxokst Cynw, [cma, Bopekim.

ITIBIJEHHA OBJIACTb I1OJITABCHKOI PIBHUHH 3aiimae TepuTopiio
Ha cxin Bij Bopckiu. PiBHUHHA 1TOBEpXHS 11 3HUKYETHCS B 3aXiJIHOMY Ha-
NpsIMKY. Y JIOJMHAX PIiYOK BiJICIIOHIOIOTHCS MOJTABCHKI IMICKH, HAJ HUMH
3aJISITaloTh CTPOKATI i 4epBOHO-Oypi TIMHH. AHTPOIOTEHOBA TOBIIA MPE.-
CTaBIlieHa JIECOBHMH IOPOJAaMH, alIOBiaIbHUMHU Mickamu. llpucrenose mo-
JIOKCHHST 00JacTi BiOMBAETHCS 1 B IPYHTOBOMY IOKPHBI: XapaKTCPHHMHU
€ CepeIHBOTYMYCHI YOPHO3EMH, KapOOHATHI JTy4Hi IPYHTH, COJIOHIIEBI i Co-
JIOHYAKOB1 BIIMIHM TPyHTIB Ha JHHINAaX Oanok. He3HauHi muiomni 3aiiMaroTh
JyOOBi, KIIEGHOBO-TyOOBI Ta JTUITOBO-Ty0OBI JIiCH.

Jlanmmrad i iiBneHHOT 0651acTi [TonTaBchkol piBHHHU BiJIPi3HSIOTHCS BiJl
MOTIEPETHIX TePeBaKAHHIM JICCOBHX IOJIOTO-XBIISICTUX BHCOYMHHUX PiB-
HUH i3 CepeHBOIYMYCHUMH YOPHO3EMaMH, IMOBHICTIO PO3OPAHUMH. YMICT
TryMyCy B HUX CTaHOBHTH Bix 5,5 1o 7,0%. 3amuiaBHi iqy4Hi i O0opoBi micle-
BOCTI 100pe BupakeHi B noiuHi Bopckiu. Ha necoBux Tepacax mponisraiTh
3amainHy 3 JIy9HO-4YOPHO3EMHUMH COJIOHIIOBATUMH IPyHTaMH, COJIOHYAKA-
MU MiJ] TyYHOIO TajJ0(iIbHO0 1 OOJIOTHOIO POCIHHHICTIO.

[puponni ymoBu JliBoOepexHO-/HINPOBCHKOT POBIHIIIT CIIPUSTINBI TSI
BUPOIIYBAHHSI BUCOKHX YPOXaiB CITBCHKOTOCIOAAPCHKUX KYJBTYp, CaliB-
HUIITBA, PO3BUTKY TBAPUHHUIITBA TA iH.

CEPE/THbOPOCIHCBKA ITPOBIHITIA. YV Mexax YkpaiHu 3HAXOIUTh-
cs 11 kpaiias 3axinHa yactuHa. [le 3HmwkeHi Binporun CepeqHbOPOCIHCHKOI BU-
COUMHH, TPHYPOUYCHi N0 MIBACHHO-3aX1THOTO CXWITy BOpOHE3BKOTO MACHBY.
Jlnis mpoBiHIIT XapakTepHUi po34JIeHOBaHHN TOPOUCTHI perbed 13 cepeHi-
Mu Bucotamu 180—186 M, a Takox OnM3bKe MO MOBEPXHI 3ajsITaHHS Kpei-
JIOBHX TIOPiJ, SIKI BIJICJIOHIOIOTBCS B JIOJMHAX Pidok. [IOpiBHSHO 3 1HIIMMHU
MIPOBIHIISIMHU JIICOCTENOBOT 30HH KJIIMAT TYT HAWOUTBIII KOHTHHEHTAIILHHUIMA, BIH
BIZIPI3HSETHCSA XOJOAHOIO 3UMOIO, 3 TPUBAIUMH HHU3bKUMH TEMIIEpaTypaMH;
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cepeHs TeMIeparypa ciuns HaitHmxk4a B Jlicocteny (Minyc 7—8°C). Cepen-
Hi JINITHEB1 TeMIeparypu 3MiHThes Bif 19°C Ha miBHOUi 10 20°C Ha miB-
nHi. OnHaK piyHa cyma onajiB Oimbiia, HiX Ha [I[puaHIIPOBCHKINA BUCOUWHI,
10 MOSICHIOETHCS BILTMBOM pelbedy. Ha miBHOUI iX Bumagae 6mu3bko S00 M,
a Ha niBadl — 500—450 mm.

Jyxe mommupeni cipi i TeMHO-Cipi OMiJ30JIeHI IPYHTH, OMiJ30JIeHI Y0p-
HO3E€MH, YOPHO3EMH TUIIOBI, a B MIBASHHINA YaCTHUHI 3yCTPIUalOThCs 3BUYAIHI.
VYV 1epeBoCTOsIX MepeBaKaoTh JyOOBI, KJICHOBO-JIUIIOBO-1y0O0BI Ta JIUIIOBO-
JyOOBi HacaPKEHHS.

3a xapakTepoM JaHAMA(THOI CTPYKTYPH 1 3HAYHOIO TPOTSHKHICTIO 3 TiB-
HOYI Ha MiBJCHb MPOBIHINIO MOAUISFOTH Ha JB1 (i3uKo-reorpadivni o0macTi.

CYMCBKA OBJIACTh 3AXIJHUX BIJPOIIB CEPE{HBbOPOCIH-
ChKOI BUCOYHHH mpoctaraethes Bin Hosropon-Cisepcrkoro Iomices
no nonuHu Bopckin. OcHOBY 11 naHImadTIB CTAHOBJATH Mil[AHO-TJIMHUCTI
MaJICOTeHOB] I HEOTE€HOBI BIIKJIAAN, SKUMH TIEPEKPHTI MOPOIU KPEHIOBOTO
BiKy (Kpeiiia, Mepreti, micku). 3 aHTPOTIOI€HOBUX BIIKJIA/IiB MTOIINPEHI JIECO-
Bi IOPO/IX, MOPEHA, BOIHO-JILOJIOBUKOBI, TABHLOO3EPHI, AJIFOBIaJIbHI i €0JI0B1
micku. Y penbedi 1oOpe BUpakeH1 BOTOALIH, PO3UICHOBAHI CXUIHM 1 TepacH
3 IPOCaIKOBUMH (hOpMaMHu, sIpy Ta OaJIKu. Y MUHYJIOMY 00nacTb Oyrna 3aiiHs-
Ta MEePEeBaKHO MIMPOKOIUCTSIHUMU Jicamu. Temnep ix HalOinble HA MIBHOYI
obmacri (11% tepuropii). Cepes cyyacHux JanamadTiB 00JacTi epeBaxa-
I0Th PO3WICHOBAHI JIECOBI PIBHIHU i3 CIPIMH i TEMHO-CIpHMH IPyHTaMH, Jie-
COBI1 PIBHMHH 3 YOPHO3EMaMH THUIIOBUMH 1 OITiI30JICHUMH.

XAPKIBCHKA OBJIACTh 3AXIJHUX BIJJPOI'IB CEPEJJHbOPOCIH-
ChKOI BHCOYHHH winpisasetbes Bin CyMCHKOI 3pOCTAHHSM ITHIX
TemIieparyp, 6e3MOpPO3HOTO i BEreTaliifHoro MepioiB, CyM aKTUBHUX TEM-
neparyp, nepeBakaHHsIM y IPYHTOBOMY IIOKPHBI YOPHO3EMiB TUIIOBHX, BHITY-
TYBaHUX, OIiJ30JICHHUX, PErpagoBaHUX, TEMHO-CIPHX, PiALIe CipuX Ta SICHO-
CIpUX OINiJI30JICHUX 1 PerpajioBaHUX TIPYHTIB. MEHII MOIMIMPEHi TepacoBi
JIeCOBI PIBHMHH 3 YOPHO3EMaMH CEPEeIHbOTYMYCHHMH W COJIOHLIIOBATHMH,
OopoBi ropOuCTi Tepacu 3 1y0OBO-cOCHOBUMH Jicamu. Ha 3amnaBax nomu-
peHi ay0oBi Ta B’5130BO-1y0O0BI JIicH, CITPaBXkKHI i OOJOTHCTI JIyKH.

Po3BuHYTHMHU TPYHTOTBOpHHMHU Mporiecamu B JlicocTeny € JepHOBHMA
i B MeHIIi Mipi mig3omuctuil. lyxke po3dieHOBaHUI penbe(b HEO/IHAKOBa
pOC.]II/IHHICTI: KJIIMaTHYH1 YMOBH € IPHIHHOKO YTBOPCHHS B il 30HI Pi3HUX
rpyHTm SICHO-CIpHUX, CIPUX 1 TEMHO- mpnx OITiJI30JICHUX, PETPalOBaHUX; YOP-
HO3EMIB THITOBHX, BIJIYTYBaHHX, OITII30JICHUX Ta PErpajoBaHUX; a B JIiBoOe-
PESKHHX 00JIaCTSIX MPONSATAIOTH COMOHYAKYBATI i COJIOHIIEBI IPYHTH.
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Onin3oneHi rpyHTn Jlicocteny

Omig3oneni 1 perpagoBani IpyHTH copmyBammcs B Jlicoctemy mia mu-
POKOJIMCTSHUMH JIicaMH 3 JOOpe PO3BUHEHHM TpPaB’SHUM ITTIOKPHBOM TIPH
cyMiCHOMy MIPOSIBI IMi30IMCTOTO 1 IEPHOBOTO THITIB IPYHTOTBOPEHHS. Oco6-
JUBICTD TMPUPOIHHX YMOB JICOCTETNIOBOT 30HN HAKJIAJM CBil BIATIHOK Ha iH-
TEHCUBHICTH 1 XapakTep MposiBy IIUX npouecua VY 3B’SI3Ky 3 UM OITiJ30JI€H1
i perpanoBaHi rpyHTH JlicocTeny BiIpi3HSIOTHCS Bill TEPHOBO-IIII30IHCTHX
TPYHTIB JIICO-JIyYHOT 30HH.

OminzoneHi rpyHTH — 1€ 30HaNbHI IpyHTH Jlicocterny. BoHu posrio-
BCIOJKEH1 iepeBax<HO B JlicocTernogiii 30H1, 0cO0IMBO B IPaBOOEPEKHIN HOTO
YaCTHHI, Ha JIECOBUX «ocTpoBax» [lomiccs, HaBITh 3yCTpivarOThbCs B MiBHIY-
HI{ YaCTHHI CTEMOBOI 30HM YKpaiHW. 3ajsratoTh IIi IPYHTH Ha BOJOAUILHUX
IUIaTo, Pijlle — Ha JiecoBHUX Tepacax JHimpa i Horo mpuToKiB. Y TBOPIOIOTh-
Cs1 i1 TIOJIOTOM ITHPOKOJIUCTSTHUX JTICIB 3 J0OpE PO3BUHEHNUM TPaB’ sSIHUM TO-
KPOBOM YacTillle Ha JICCOBUX TOPOJaX, MO IMiICTHIAKTHCS IIMHAMH, Tilla-
HUMHU Ta IIJILHUME [TOPOJIAMHU, K1 BHACIIIIOK €pO31HHUX MPOIIECIB BUXOASTh
Ha MTOBEPXHIO 1 0EPYTh yIaCTh B IPYHTOTBOPEHHI.

OmnijBoseHi IPyHTH 32 MOPQOJIOTIYHMMH O3HAKAMH 1 BIACTHBOCTSIMH
3aliMalOTh MPOMDKHE ITOJOKCHHS MK JEPHOBO-MIA30JIUCTUMH IPYHTaMHU
Jico-Ty4yHOi 30HW 1 yopHOo3emamu Jlicocrermy. Bonu cdopmysamucs mpu
CYMiCHOMY TIPOsIBi JIEPHOBOTO (TYMYCOBO-aKyMYJIITUBHOTO) 1 TI1/130ICTOTO
MPOLIECIB 32 yYaCTIO JICCUBAXKY Ta OTNMHIOBAHHS. Pi3HUI CTYHIHb aKyMyIIsIii
TyMycCy 1 OMiJ30JI0BaHHA, HassBHICTh O3HAK MOIEPEAHIX eTamiB IPyHTOTBO-
PEHHs, pIBEHb POAIOYOCTI JJO3BOJISIE MOJUIMTH i TPYHTH Ha JBi TPYTH: CHIIb-
HOOTI/130JIeHi (sICHO-Cipi Ta cipi) Ta caadKoomiA30JeH] (TeMHO-Cipi TPYHTH,
qopHO3eMH omif3oneHi). [Ipodim mux rpyHTIB IudepeHIiiioBani 3a emo-
BiaJIbHO-UJTFOBIQJIBHUM THUIIOM 1 CKIIQJIAlOThCSI 3 TaKUX TOPH30HTIB: JICOBOI
nigctiikn (Ho) y minmMHHEX TiCOBHX IPYHTIB, T'yMycoBo-emoBiansaoro (HE
a6o He), emosiansroro (E a6o E(h)) — Tiibkn y SICHO CipuX IPYHTIB, UTHO-
BiaseHOTO (I), epexianoro imtoBianeHOTO (IP) 1 rpyHTOTBOpHOT Mopoan (Pk
a60 P). [HTeHCHBHICTD OMII30JIF0BAHHS Y 3HAYHINA Mipi 3aJICXKHUTh BiJl T1IpO-
TEPMIYHUX YMOB 1 ITOCWITIOETHCS 3 IIBIHS Ha ITiBHIY, Ta 31 CXOAY Ha 3axXi.
VY 1poMy X HamIpsIMKY 3pOCTa€ iHTCHCHBHICTb MPOMUBAHHS IPYHTY, TPH-
BaJIiCTh TpaHCOpMAIlil POCIMHHUX PEIITOK 1 SIK Pe3yJbTar — 3MEHIICHHS
KUTBKOCTI TyMyCY, IITHOUHH I'PYHTOBOTO MPOodio 1 301IbIIEeHHs O3HAK OIi -
30JIFOBAHHS IPYHTY.

Omni301eH1 TOPOAX MArOTh MEPEBAXHO JIETKO- 1 CEPeIHbOCYTIIMHKOBHUM
TPaHYJIOMETPUYHUH CKJIAJ. YMICT TyMyCy B OpHHX OIIi30JICHHX IPyHTaxX —
1,3—4,7%, a B ninuaHUX csirae 4—8 (10)%. HaiiMeHmn rymycoBaHi siCHO-
cipi, a HaWOUIBIT — TEMHO-Cipi I'PYHTH 1 YOPHO3eMH oIia3oseHi. ['ymyc
M’SKAH (THITy MIOJb), TYMaTHO-(DYIBBATHAHN Y CipuX i (QyIBBaTHO-TYMaTHUI
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Yy YOPHO3EMIB OIiJI30JICHHUX. Y CKJIaJli TYMyCOBHX PEUOBHUH IepeBaxae (pax-
11is1, 3B’ s13aHa 3 KaJIbI[IEM, Ha BIIMIHY BiJl IEPHOBO-ITII30JMCTUX IPYHTIB. EM-
HICTh TIOTJIMHAHHSI 3pOcTae Bif sicHO-cipux IpyHTIB (15—18 mr-exs/100 r)
J1o YopHo3eMiB omiazoneHux (35 mr-exs/100 r rpyHTy). V Mipy 301nbIIeHHS
CTYIICHsI OIiI30JICHOCTI IIUX IPYHTIB 3MEHILYETHCS iX HACHYCHICTh OCHOBAMHU
1 mepeayciM KaJbllieM. YCi OMiA30/IeHi IPyHTH MaloTh Oe3KapOOHATHHIA MPo-
(binp 1o marepuHcbkoi mopoau. [loponu yacrinie kapOOHATHI.

Tun omi301eHUX IPYHTIB MigPO3ALTSAETHCS:

Iliomunu: sicHo-cipi, cipi, TEMHO-Cipi 1 YOPHO3EMH OITiA30JICHI.

SCHO-Cipi 0nig30aeHi rPyHTU

3aiiMaroTh JI0Ope JpPEeHOBaHI TepuTopil B IEHTpasbHiId yacTtuHi Jlico-
cremy. Ha JliBoGepesxoki MpossraloTh HEBEIMKIMHU OCEPEAKaMH MiX CipHX
OTI/I30JICHUX TPYHTIB HA BUCOKUX JIDEHOBAHUX MPUPIUYKOBUX TEPUTOPIid 1 HA
JIECOBHUX «OCTPOBAaX» y MOMiChbKil 30H1. ChopMmyBamnucs i ryctumMu 1y00Bo-
rpaboBUMH 1 OYKOBUMHU JIiCaMH, i3 HE3HAYHUM MOIIUPEHHSM TPaB’ STHUCTOL
POCIIMHHOCTI.

Bynosa npodiiro:

Ho (Hur) — nicoBa migcTuika y HITMHHUX (JIICOBUX) TPYHTIB rpyOU3HOI0O
o 2 — 3 cwMm;

HE — rymycoBo-emoBiansauii rpyonsHoio 10—15 cM y miTuHHEX, B Op-
HUX 30epiraeThcst 3 MIMOMHOKW opaHKU (25—30 cMm), cnabkorymycoBaHUii,
HEpIBHOMIPHOTO CBITIO-CIpoTo 3a0apBieHHS, 1HKOIHM 3 OpyHATHHM BiITiH-
KOM, CHBYBAaTHH BiJ KPEMHE3EMHUCTOI IPHCUIIKH, CIa00 BHpa’KeHA HEMillHA
TPYIKYBaTo-TIACTHHYATA, a Ha PULT — TpyAKyBaTO-IIIUIyBaTta CTPYKTypa,
TIepexi SCHU;

E a6o E(h) — emoBiansuuii rpyousnoro 10—20 cm, 6esrymycoBuii abo
Iy)Ke clabKoryMyCOBaHHM, CUBYBATHI, Mai)ke BECh CKIIAJACHHI 3 IPUCHITKA
Si0,, TOHKOIUTACTUHYACTOI JIMUCTYBATO1 CTPYKTYPH, MEPEXil ICHUM;

I — imroBianeHMIA rpyou3HOI0 70—90 cM, 6€3ryMyCoBHiA, Y4ePBOHO-OypHid
abo M’sICO-4epBOHMH, IIIBHUN, TOPiXyBaTO-MPU3MATHYHUMI, TPaHi CTPYyK-
TYpPHHX arperariB BKPUTiI TEMHO-OypHUMH 3aTiKaMU OpraHO-MiHEPaTbHHUX KO-
701iAiB (JTaKyBaHHS, IPHMa3KH), a iHKOIM MpUIyApeHi nmpucumnkoio Si0,, ska
TPAIUISIETHCSI OKPEMUMH THI3/1aMH, TIepeXiJ] TOCTYTIOBHA;

PI — nepexiHuii LTIOBIAJILHUHN, CBIT/IIIINN 32 MONEPEAHIN, MEHIIT IiIhb-
HUH, 3 MCHIITM BUPA30M 3aThOKIB KOJIOI/IB, EPEXiJ] MOCTYIIOBUH;

Pk — 3 mmOuan 120 cM i HWKYE IPYHTOTBOPHA MOPOJA, 5K MPABUIIO,
JiecoBa 3 KapOOHATHUM NCEBIOMILIENIEM 1 IPOKHUIKAMHU.

®Di31KO-XIMIYHI TIOKa3HUKHU CBITIO-CIpUX TPYHTIB OJMU3BKI JO JEpHO-
BO-TI1I30JIMCTHX, IO CBIAYHUTH MIPO iIHTCHCHBHUI PO3BUTOK y HUX MiJ30JHU-
cToro mpotecy. Boun mictate gocuts Mano rymycy — 1,3—2,8%. ['ymyc
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86. XapakTepucTHKa CBIiT/10-cipuX 0mi30/eHUX IPYHTIB Ha Jecax [9]

Moxa3Huku HE Eh I,(h) I, Fk
T'nubuna BinOOpy 3paskis, cM 2—12(22—33|41—51| 85—95 [140—150
pH BomHwMI 5,1 4.8 4.8 4.8 7,4
Ca~ | 12,11 4,61 | 7,26 9,33 15,30
OGMiHHO-yBiGpaHi Ma++ 3,79 | 2,10 | 3,23 423 ?
KaTIOHH, Nat 0,26 | 0,27 | 0,31 0,43 0,76
mr-exs/100 T rpynty K- 036|021 | 031 | 038 | 033
Cyma |16,52| 7,19 | 11,11 | 14,37 16,39
Dizuyni ma 600HO-Qi3uUYHI NOKAZHUKU
I'mu6uHa BinOOpy 3paskiB, cM 0—10{20—30{40—50{90—100|140—150
LinpHICTB, I/CM3 1,35 | 1,47 1,43 1,48 1,54
TTutoma maca, r/cm3 2,61 | 2,64 | 2,68 2,69 2,70
3arasibHa MOPHUCTICTh, % 48,40 | 44,40 | 46,40 | 45,00 43,00
MaxkcuManbHa TirpOCKOMIYHICTh, % 3,70 | 3,60 | 7,80 8,80 5,50
Bosoricts 3aB’simanns, % 5,50 | 5,80 | 11,40 | 13,60 13,20
Haiimenia BojoroeMHicTsb, % 20,20 | 18,90 | 19,50 | 20,20 19,80
Jliarma3oH aKTHMBHOT BOJIOTH, MM 20,00 19,30 | 15,50 | 13,80 13,10
Acparis npy HaiiMeHmiii 21,10| 16,60 | 18,80 | 1420 | 9,60
BOJIOTOEMHOCTI, %
SiO, |83,46| 85,43 | 83,22 | 79,85 77,47
Fe,0, | 2,69 | 2,14 | 3,04 3,67 2,78
Banopuii XiMiuHMI CKIag ALO, 7,74 | 7,37 | 8,81 9,45 8,54
IpyHTY, % OKCHIIIB CaO 1,11 | 1,27 1,33 1,13 5,67
Ha IIPOXKapeHy HaBaXKy MgO | 0,89 | 1,25 | 1,58 1,48 2,11
Na,0 | 0,82 | 0,99 | 0,92 0,83 1,00
Si0,:R,0,| 13,91 | 17,78 | 12,60 | 12,09 12,95
Si0, ]60,49| 59,81 | 58,59 | 58,22 59,63
Fe,O, |11,47| 11,86 | 14,05 | 13,97 13,16
ALO; 119,78 19,20 | 20,27 | 20,91 20,10
BaﬂOB;jﬁ XiMitHuit ck1an a0 [ 0,98 | 0,78 | 0,51 | 0,60 | 048
ua ipoapeny nanmcy | MO | 248 | 3,87 | 287 | 256 | 330
Na,0 | 0,64 | 047 | 0,42 0,35 0,41
K,O 2,71 | 2,94 | 2,57 2,70 2,65
Si0,:R,0,| 3,78 | 3,80 | 3,40 3,32 3,56
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TyMaTHO-(yJIbBATHOTO THITY. PeakIlisi IpyHTOBOTO PO3YMHY CBITIO-CIPHX IPYH-
TiB — kucna (pHgo 4,0—5,7), TigpomiTidHa KUCIOTHICTH CTaHOBUTH 2,5—
3,1 mr-exs/100 T rpyHTY, cyma oOMiHHMX OcHOB — 10—22 mr-eks/100 T
IPYHTY, sSIKa 3pOCTa€ B 1TIOBIaJlbHOMY TOPHU30HTI BHACTIJIOK 30aradeH-
Hs Horo Myaucrow ¢pakiiero. IpyHTH HacuueHi ocHoBamu Ha 65—75%.
[impHicTs 1,2—1,4 1t/cm3 B Topmsonti HE i1 30umbmyerscst m0 1,55—
1,65 — B imOBialbHOMY TOPU3OHTI. TPYHT MICTUTh MaJIO 3arajbHUX 1 JO-
CTYIHHX pOCIIMHAM (OpM eIeMEHTIB KUBIIEHHsI. 3aranbHoro azoty — 0,05—
0,10%, a nmerkorigpomizoBanoro — 3—4 mr/100 r rpyHTy. Y HHX He3HAUYHA
KUJTBKICTh OOMIHHOTO Kastito (5—=8 Mr/kr rpyHTY 3a KipcaHoBrM), aje 3Ha4Ha
pyxoMicTh hocdopy, o OB’ sI13aHO 3 KUCIIOK PEaKIIieo cepenoBuiia (pyxo-
MuH pochop cTaHOBHTH 15—20 MI/KT TPYHTY).

Arpodi3ruHi BIACTUBOCTI IUX IPYHTIB MajO CIPHSITIMBAMHU JUIS PO3-
BUTKY CLIBCHKOTOCIIONAPCHKHUX KyNbTyp. CTpyKTypa I'PyHTY arpOHOMIYHO-
MaJIOMiI[Ha 3 HEBUCOKOIO BOJIOCTIHMKICTIO arperaris. [1pu po3opioBanHi BOHH
MIBUJKO PYyHHYIOTBCS. [I0BEpXHS TaKoro IPYHTY MIiCIsl Oy YIIIIBHIOETHCS,
3aMYIIOETHCS, Ha Hill YyTBOPIOETHCS KipKa, [I0 HETaTUBHO BIUIMBAE Ha IPO-
POCTaHHS POCJIMH Ta iX PO3BHUTOK.

3amac NpoAyKTUBHOI BOJIOTH B HUX CTAHOBUTH y METPOBOMY ILIApi: BaXK-
KoCcyrmUHKOB1 — 120—140 MM, cyrmiHKOBI (JIeTki, cepeani) — 80—120 mm.
[IpupoiHa POIOUICTh CBITIO-CIpMX TPYHTIB HEBHCOKA. IX GOHITET CKIajnae
npuomm3HO 46 6aiB.

Cipi onig30seHi rpyHTH

3aiimaroThe po3wieHoBaHi Bopoaimu Bomuuo-Ilopinscekoi Ta IlpugHin-
POBCBHKOi BHCOUMH 1 BHUCOKI TIpaBoOepexokst pidok. Li rpyHTH cdopmyBa-
JUCS Tif 3pIHDKEHUME JTyOOBO-TpaOOBUMH JIicaMH, MEPEBAKHO HaA Jiecax.
V nopiBHAHHI 3 SICHO-CIPUMH I'PyHTaMHU MPOSIB MiA30JMCTOrO MPOLIECY B HUX
nocnalieHui, ToMmy B Horo mpodini BiACyTHIH YUCTUH TOPHU30HT EIFOBIO
(E). Inmxomu cnoctepiraetbes emoBianbHO-iToBianbHui (EI) ropusont
3 BUPAKECHOI KPEMHE3EMHCTOI0 MIPUCHUIIKOKO 1 03HaKaMu 1moBir0. [Tpodinto:
Ho+HE+I+IP+Pk a60 Ho+HE+EI+I+IP+Pk. ['pyOusna ropusonty HE
20—25 cM y miTMHHHUX JICOBHX IPYHTIB i 25—35 cM B OpHHX.

BepxHi TOpH30HTH IUX TPYHTIB 30iMHCHI MYJIOM, SIKHH BHUMHBA€ETHCS
B LTIOBiaNbHUN TOPHM30HT (pi3HMIT y BMicTi Myiny Mix E i 1 ckmamae 20—
25% 1 Ounb1e).

YmicT rymycy B Irpynra (1,5—2,7%), 30cepemKeHuil y ryMycoBO-eIlo-
BiaJIkLHOMY TOPH30HTI, a B UIOBIAJIBHOMY HOTO KiJIBKICTh PI3KO Iajae
10 0,2—0,4%. Y cknani rymycy 3pocTa€e BMICT TYMIHOBHX PEYOBHH Yy I1O-
PIBHSIHHI 3 SICHO-CIpMMH TpyHTamH. Peakilisi IpyHTOBOTO pPO3YMHY MEHII
KHCNa, HDK Yy sAcHO-cipuX IpyHTIB (pHyq 5,3—6,2, cTymiHb HacH4eHOCTI



Oninsoneni i perpagosari rpyHtu Jicocteny 311

ocHoBamu — 70—80%, rigpoiiTHYHa KUCIOTHICT — 2,4—3,5 Mr-exs/
100 T rpyHTY, cyMa 0OMiHHMX OCHOB — 10—25 mr-exB/100 T 3aJeKHO Bij
TPaHyIOMETPHYHOTO CKIIALLy 1 BMICTY TyMyCY.

[MopiBHsHO 31 CBITIIO- ClpI/IMI/I IPYHTaMH y CipHx Kpalii MOKHBHHH pe-
JKHM, alie K 3HOBY TaKH BMICT SIK 3arajibHHX, TaK i pyXoMHX (OpM a3oTy
i kaxiro HeBenuKi. e MoB’A3aHO K 3 HE3HAYHOIO KINBKICTIO TYMYCy, Tak
13 KHCJIOIO peakli€ro, sKa MPUrHIYYe TpolecH HiTpudikamii i azordikcarii.
3aranbauii a3ot cranoButh 0,1—0,15%, a moctymuwmit pocaunam — 3,0—
4,5 mr/100 T TpyHTY.

30iJHEHHSI TYMYCOBO-EJIOBIQJILHOTO TOPU30HTY KOJIOIIaMU 3yMOBHIIO
1 He3HAYHUH BMICT y HUX oOMiHHOTO Kamio (5—10 mr/kr 3a KipcanoBum),
docdopy mictutbes 15—20 mr/1 kT

MasnocnpusITiHBi arpoQi3udHi BIACTUBOCTI IIUX IPYHTIB, MalKe Taki K,
SK 1y cBiTio-cipux omimzonenux. 3[IB y merponiii ToBmi ckmamae 80—
140 mm. Bowniter 62 GautiB.

TeMHO-Cipi onig30/1eHi rPYHTY

3anAraloTh HEBEIUKMMH JUITHKAMHU CEpell CIpUX OIiI30JICHUX TPYHTIB
Ta YopHO3eMiB ormiazoneHnx. ChopMyBanucs BOHH NEPEBAKHO B YMOBax
3pIDKEHUX OCBITJIICHHX JyOOBHUX JICIB 3 JI0OpE PO3BHHYTHM TpaB’STHUCTHM
nokpuBoM. O3HaKH OMiJ30JI0BaHHA B IUX I'PYHTAX y MOPIBHAHHI 13 CIpUMH
IPYHTaMHU BHPaKeHi CJIa0Ko, a MPOLECH aKyMYIISLii TyMycCy TOCHITIOIOThCS.
ToMy TeMHO-Cipi IPYHTH MalOTh JOOPEryMyCOBaHY BEPXHIO YaCTUHY Mpodi-
mo (ropuzontu He, HI) i 6e3ryMycHY HUKHIO YaCTHHY.

3a cBOIMM O3HAaKaMH i BIACTUBOCTSAMH BOHH HAOIIDKAIOTHCS 70 YOPHO-
3eMiB. IPYHTH MalOTh OUTBII TeMHE 3a0apBICHHS i TyMyCOBaHI 3HaYHO TITHO-
e (mo 50—70 cm).

bynosa npO(blmo TpyHTY:

Ho (Hx) — micoBa mincTuiKka y MiTMHHUX (JICOBUX) IPYHTIB IPyOH3HOIO
0 2—3 cM;

HE a6o He — rymycoBo-emoBianbanii rpyonsnoto 30 — 40 cm, TeMHoO-
cipuii, ane 3 TOMITHOI «CUBWUHOIO» BiJ kKpeMHezemy SiO,, myXKuii, Hemill-
HO-TPYAKYBaTHH 3i CJIa0KOI IUIACTHHYACTOIO CTPYKTYpOIO, mepexin modpe
ITOMITHUI;

HI — rymycoBo-inmtoBianpauii rpyousHoro 20—30 cM, TeMHO-Oypui,
VIIIIBHEHUH, 3 YiTKOI MPU3MATHYHO-TOPIXYBaTOI CTPYKTYPOIO, Y BEPXHii
YaCTHHI CTPYKTYpHI arperatu MoxyTb OyTu mpumyaperi SiO,, Ha rpaHix
CTPYKTYPHHUX OKPEMOCTEH KOJIOiAHE JIAKyBaHHSI, TIEPEXi]] TOCTYIOBHH;

I — imoBianeauit TpyOu3HOIO 40 cM, 0E€3TyMYCOBHH, YepBOHO-OypHid
a00 M’SICO-4epBOHMH, IIUTEHHUN, TOPIXyBaTO-NPU3MATHYHHUN, TpaHi CTPYK-
TYpHHX arperatriB BKPHUTI TEMHO-OypHMH 3aTiKaMH OpraHO-MiHEpaJIbHUX
KOJIOi/iB (JTaKyBaHHSI, PUMA3KH), TIEPEXiJ] TTOCTYTIOBUN;
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PI — mepexigHuii iroBiabHI 3amsTae 1o e 120—150 cm, cBiT-
JIWA 32 TIoTIepeHid, MEHII IIJFHUN, 3 MEHIIMM BHUPa30M 3aThOKIB KO-
JIO1TiB, TIEPEX1/T TOCTYOBH;

Pk — rpyHTOTBOpHA IOpOJA, SIK IIPABMIIO, JIECOBA 3 KAPOOHATHHUM IICEB-
JIOMILIETIIEM 1 TPOXKHITKAMHU.

TeMHO-Cipi OIiA30JI€HI IPYHTH TaKOXK XapaKTepHU3yIOThCs 3HAYHUM Tepe-
posnoainoM 3a npodisnemM Myity i 30aradeHHAM (QpaxiisiMu THITY.

®Di3UKO-XIMIYHI TOKA3HUKU CIPHUSATIUBI JUIS  CUIBCHKOTOCIIONAPCHKUX
KyNbTyp. YMICT TyMyCy B IIJIMHHHX JIiCOBHX IpyHTax 5—8%, B OpHHX
2,0—3,9 3 mocTymnmoBUM 3MEHIICHHSAM BHH3 3a TipodineM. Y CKiIaji rymycy
CYTTEBO 3pOCTAaE IpyIa TyMIHOBHX PEYOBHH, TOMY THII TyMycy (yinbpBaTHO-
TYMaTHHMN.

Ipyntu cnabokucni (pHy 5,3—6,4), IpoTe BeaMuMHA TigpOJiTHY-
HOI KHCIIOTHOCTI 3pocTtae 10 2,1—4,0 Mr-exkB, HaCHUEHICTh OCHOBAMH —
80—90%. Cyma oOmiHHHMX ocHOB nopiBHIOE 11—34 mr-exB/100 r rpyHTYy.
3 NIMOMHOIO KHCIIOTHICTh 3MEHIIYETHCS H 3pOCTae€ HACHYCHICTh OCHOBAMHU.
3011bLIEHHS TYMYCOBAaHOCTI 1 HACHYEHOCT1 OCHOBaMH, CJIAOKOKHCIIA PeaKiis
CepeOBUILA 3yMOBIIIOE 1 BUIIIMIA BMICT y HUX €JIEMEHTIB KUBJICHHS. 3aralb-
HUl BMicT a3oty ctaHoBUTh 0,15—0,30%, 1110 JIerko rifgposizyemor — 5—
6 mr/100 r rpyHty. YMmict oOMiHHOro Kamito — 5,5—10 mr/kr, docdopy
(3a KipcanoBum) — 15—20 mr/kr IPYHTY.

i TPYHTH MAkOTh Ol CHpI/IHTJII/IBl arpo(i3u4Hi BIACTUBOCTI. Y HUX
3pocTae KUTBKICTh BOJOCTIMKHX arperaris, TOMY BOHH MEHII 3aIUIHBAIOTH,
KipKa MEHII IMiTbHa. [cTOTHO 3pocTae BOIOTroeMKIicTh i KuTbKicTh 3[1B. Tem-
HO-CIpi OIiI30JICHI IPYHTH MalOTh BUCOKY TIPUPOJIHY POJOUICTh. boHiTeT —
68 Oaunis.

HopHo3emu onin30os1eHi

B ocHOBHOMY mommpeHi Ha MpaBoOepeKi, OCOOIMBO 3aXiTHOMY, 1 JIi-
BoOepexoki Jlicocremny, Ha JecoBux Tepacax JlHimpa i1 #oro mpurokis, oce-
penkamu — Ha miBHOY1 CTenoBoi 30HM 1 Ha JIECOBUX «ocTpoBax» Ilomiccs.
3ansraloTh Ha 100pe JPEeHOBaHUX BOAOALIAX Ta X CXHJIaX MK TEMHO-CIpH-
MH IPYHTaMHU i YOPHO3EMaMU THITOBUMH. HOpHO3EMH, K 1 TeMHO-Cipi omiJ-
30JICH1 TPYHTH, TIPOMILITH IIBI cTajil PO3BHTKY: HIJZ[3OJII/ICTy i creroBy. Y mpo-
(il MOMITHI O3HAKHM TEPEMILIICHHST KOJIOTNIB, SIK CBIIYCHHS TOTO, IO BOHH
3a3HAJN BIUTUBY ITi30JIMCTOTO Tporiecy. OTke, Ii IPYHTH MAIOTh O3HAKH SIK
YOPHO3EMIB, TaK 1 OMiA30JIEHUX IPYHTIB.

Bynosa nipodisro:

He rymycoBuii cinaboemtoBiiioBanuii rpyonusnoro 35—45 cm, TeMHO-Ci-
puii 3 KpeMHe3eMHCcTOo npucunkoro Si0,, ska Hajgae OLIyBaToro BiATIHKY
(cuBHHA), CTPYKTYpa — 3€PHUCTO-TPYAKYBaTa, MepexiJ MoCTyNOBUH;
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HPi — BepxHiil nepexinHuil cradkoimoBiiioBaHuil rpyon3Ho0 30—40 cwM,
TEMHO-OypHii, YIIUTEHEHHUH, IPYyIOYKYBATO-TOPIXYBaTHA, IHKOJIU CTPYKTYPHIi
arperaru npunyapeni R,0,, nepexii mocTynoBwii;

PHi — mwxHil nepexiguuii ciadoimoBiiioBannii rpyonsHoro 35—45 cwm,
TEMHO-0ypHId, SI3UKH HATIYHOTO T'YMYCY, TOPiXyBaTO-IIPU3MATHYHHHN, TIEPEX0-
JUThH y TIOPOAY TI0 JIiHIT 3aJIAraHHs KapOOHATIB.

Pk — 3 mmubunun 120 oM i 6inbine? yacrine kapOOHATHUH Jiec.

i rpyntu matoth 3,5—5,0% rymycy (cymimasi g0 2%, TIHHACTI — 110
6%), Crk: Cx = 1,2—1,5, cmabokuciy peakuito cepenopumia (pHy = 5,6—
6,5), cTymiHb HaCHYEHHOCTiI oCHOBaMH — 75—90%, y IpyHTOBOMY BOHp-
HOMY KOMIIICKCI IpUCyTHiH BogeHs 2,0—3,5 mr — exs/100 r rpynry. 3[1B
ctaHoBUTh 90—140 MM y MeTpoBii TOBIII. YOpHO3EMH OMi30JICHI MICTATh
Ginbire a3oty i Gimbie hocdopy, Hik TeMHO-Cipi omixzoneni rpyHTH. IX 1M0-
TeHIiaIbHa POMIOYICTh Ma€ JOCHTh BUCOKHUI piBeHb. BoHITET CKiamae mpu-
6mm3HO 72 Ganu.

UYacTo ormi305€Hi TPYyHTH Ha Jiecax IMiJCTUIAI0ThCS Ha TMOuHI 1—2 M iH-
muMu opofamu. [Ipu mifgcTunani JeciB uepsono-0ypumu iuHamy TOPU3OHT
I onig3oieHUX TPYHTIB HEMOMITHO MEPEXOIUThH Y TJIAHY. Hpn T ICTUIIaHH]
neciB nickamu OyaoBa TPOQLIIB OMiA30IeHIX rpyHTlB Bmp13H5[eTLc;1 Bif Ta-
KX CaMUX TPYHTIB Ha Jiecax CIaOKuM nepep03non1n0M KOJIOTIB y mpodii,
gacTo Oe3kapOOHATHICTIO MOpoAM, HasBHiCTIO mnceBnodiop B I ropmsonTi
¥t miBHIeHoo cyxictio. [1pu ¢opMyBaHHI OMI30JICHUX TPYHTIB Ha Jiecax, 10
MICTUIAIOTECS  Oe3KkapOOHamuumu winbhumu nopooamu (IpaHiTaMu, CiaH-
IPIMH TOIIO), IPO(ITL TPYHTIB Ma€ MEHITy IpyOH3HY i TyMyCOBaHICTh, BHITY-
TYBaHUW BiJ] KapOOHATIB, MICTUTh YJIaMKH IIUTLHOI TIOPOJIH, B CYXOMY CTaHi
IPYHTH JIy’K€ HIUIbHI. Y BUNAJKY MiJICTHIAHHS JIECIB winbHUMU KapOOHam-
HUMU nOpooamuy 'y TPYHTIB cialdIle BUPa)XEHI O3HAKW OIi[30JFOBAHHSI, BOHH
MEHII KHUCH, OiibIe ryMyCOBaHi 1 HacuueHHI ocHoBamu. Ha neHymoBaHMX
BOIOINIAX, [IC JICCH 3MHTTI, OMiI30JICHI IPYHTH cpopMy}OTbc;I Ha YepPBOHO- 6ypux
2nuHax. IX mpodine KOPOTIIMH, IITBHIMIMN, HDK Ha JecaX. Takuil IpyHT Tpi-
LIMHYBATHH, TIOBEPXHS 3aMYIIOETHCS, YTBOPIOETHCS IIJIbHA Kipka. Ha epomo-
BaHUX IPaBHX KOPIHHHUX Oeperax piuok IPyHTOTBOPEHHS OITiI30IEHUX TPYHTIB
BiIOyBACTHCS HA nickax i cynickax. 1X mpodias Gibin mMGOKuUA, Ge3xapboHaT-
HUH, imoBil TceBnodiOpoBuii abo mapysarmii. [pyHT crIabKOryMyCOBaHMIA.

Onia3oneHi epogoBaHi Ta HaAMUTI FTPYHTU

Eponosani rpyntu B Jlicocremy 3aiimators oty 10—30% ycix 3e-
Menb, a B Jedkux micisax (Bucoke IIpuanictpos’s, [IpuaHinpos’s, Oaceitn
Cisepcbkoro Jing) — 30—50%, nasite 60—70%.

3a cmynenem 3mumocmi Cipi ONiA30J€HI €pOJOBaHI IPYHTH IINATHCS Ha
miapo3psiau: cnabo-, CepeHbO-, CHIIbHO3MHUTI 1 HAMUTI
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Cnabozmumi TPyHTH 3yCTPIYAIOTHCS HA CITA0KO-TTOJIOTHX 1 TTOJIOTUX CXH-
J1aX BOIONLTIB. Y SICHO-CipuX yacTKoBO 3MuTHi ropu3ont HE; y cipux, Tem-
HO-CIpUX I'PYHTIB 1 YOPHO3EMIB OII30JIEHUX 3MHUTE MEHIIIE ITOJIOBUHH TOPH-
3ouTy HE a60 He. TToBepxHs OinsicTa, 3aMyTHOETHCS.

Cepeonvbosmumi TPYHTH 3aJISTal0Th Ha MOJIOTUX 1 MOKaTUX CXWJaX, dac-
TO OIYKJIUX 1 XBUISICTHX. Y ACHO-CipuX IpyHTiB 3MuTHil ropuzont HE abo
HE+E ropuzontu; y cipux 3mutuii HE 1 BepxHs wactuna I ropuzoHty;
Yy TEeMHO-CipHUX 3MUTHI Bech He TOpU30HT; y YOpPHO3EMiB OITiA30JICHUX 3MHUTO
Ounblie nmonoBuHu a00 Bech He ropr3oHT.

CunbHozmumi TPYHTH 3aIITal0Th Ha KPYTUX CXWIaxX. Y SICHO-CIpHX IPYH-
TiB 3Muti ropnzonTH HE+E i gactkoBo I ropmsont; y cipux 3mutuii HE
i gacTkoBO I Topu3oHT; y TeMHO-cipux 3muTi He+HI ropu3oHTH; y YOpHO-
3eMiB omigzonenux 3mMuti He+Hpi ropmsontn.

V cepeaHbo 1 CHIBHO3BMHUTUX TPYHTIB PO30PIOEThCS UoBii. [loBepxHs
IPYHTIB 3aMYIIOETHCS, YTBOPIOETHCS IUTbHA KipKa, 4aCTO PO3MHUBAETHCS.

Hamumi TpyHTH MIPOJSITAIOTH Y MTHIXOKS CXIIIIB 1 Ha BBITHYTHX CXUJIax.
MatoTb BenuKy rpyOu3Hy npogiro 3a paxyHOK HAMHUBY IPYHTY 3 BUIIEPO3Ta-
IIOBAHUX CXUIIIB.

PerpagnoBaHi rpyHTy

Ie 3oHaNBHI IpyHTH JicocTernoBoi 30HU. [lommpeni B Jlicocteny 1 B miB-
HiuHii actuHi Crermy. [Tona, siky BoHM 3aiiMaroTh, cTaHOBUTH 1371,2 THC. Ta,
abo 6,6% Tteputopii 30uu JlicocTemy. Ha Bucokux mobpe ApeHOBaHUX ILTa-
TO, yBaJax, MaropONCTHX MiIBUIICHHSIX Ha KapOOHATHHX, MEPEIyCiM JIeco-
BUX MOpoaax y aBToMopdHux ymosax. Lli rpyHTH 3aisrarots cepe; MacHBiB
OIIA30JICHUX IPYHTIB i PO3MOBCIOPKEHI HA OPHUX 3€MIISIX, Ha MOJOTUX CXU-
JlaX TIBJACHHOI Ta MiBACHHO-3aX1IHOI €KCIO3UIIil, SKi CHJILHO TIPOTPIBaAIOTh-
csl, pifiie — MiJ IUPOKOJUCTIHUMH JIicaMH NTApKOBOTO THITy. PerpamoBani
IPYHTH YTBOPHIIMCSI BHACJIJJOK OCTEMHIHHSA OMiJ30JICHUX IPYHTIB MpHU 3a-
MiHi JIiCOBOT pOCITMHHOCTI Ha TpaB’siHY, 3piIPKEHHI JICIB 1 MiABUILEHHI PIBHS
MiATPYHTOBUX BOA. 3MiHA TiAPOTEPMIYHOTO PEKUMY CTHMYIIOE BTOPUHHE
HiATSATYBaHHS KapOOHATIB KaJBINIO B paHime c(hOpMOBAHHUN 1 BHIyTyBaHiH
CITIOBIANTEHO-1TIOBIaTIBHII TTPO]IIH IPYHTIB 3 YTBOPCHHSIM IHTEHCHBHOI Kap-
OonaTHOi 1B, ITig30auCTHii MIpoliec 3racae i IHTEHCUBHIIIIE PO3BUBAETHCS
JepHOBHH. HaliuacTiie TparistoTbess YOPHO3EMH PErpajoBaHi, TEeMHO-CIpi
perpazioBaHi IpyHTH, piamie — cipi i sicHO-cipi perpajosani. [Ipu HasiBHOCTI
O3HAK perpajarii ormi130J1eHUX YOPHO3EMIB, y IX HOMEHKJIATypi CIIOBA «OTIi/I-
30JICHUI OIyCKA€THCS.

IIpodini perpagoBaHuX TIPyHTIB aHAJOTIUHI BiAMOBITHUM OIII30JCHUM
IPYHTaM 1 BIIPI3HSIOTHCS BiJ] HUX IMOMHOIO 3AIA2aHHs KapOoHamig y mpo-
¢ini. 3a Li€r0 03HAKOIO BUIAUIAIOTH 610U PETPATOBAHUX IPYHTIB: ciado-, ce-
peIHbO- Ta CHIILHOPErpaI0BaHi.
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Crnabopezpadosani — y SIKWX BTOPUHHO OKapOOHAUy€eThCS HIDKHS 9acTh-
Ha nipodimo (ropuzonTtn Hpik B yopHozemax ab6o PIk B cipux ormig301eHuX
IPYHTaX); cepeOHbopecpadosani — OKapOOHUIYEThCS CEPEIHs YaCTHHA MTPO-
¢imro (Phik a6o Ik); cursrnopeepadosani — okapOOHaYyBaHHS Y BEPXHBOMY
ropusonTi (Hek abo HEK).

[Ipodine yopHO3EMY

ciaboperpaioBaHOTO — He+Hpi+HPik+Pk;
cepennpoperpagoBanoro — He+Hpik+HPik+Pk;
cunbHOperpagosanoro  — Hek+Hpik+HPik+Pk.

Mopdomoriuao perpajaiis BUpakeHa B OUIbII TEeMHOMY 3a0apBJICHHI,
BHACITIZIOK Kpalioi TyMyCOBaHOCTI, HassBHOCTI KapOOHATHOI BTl B HHXK-
HIll 4YacTHHI UTIOBIaJIbHOIO TOPHU30HTY MPH3BOAMUTHL JIO 3MEHIICHHS HOTO
[IJIBHOCTI.

[pyHTOBHI BOMPHHUII KOMIUIEKC HACHYYETHCS KAJIbIIEM, IO OOYMOBIIOE
3HIDKCHHSI KHCJIOTHOCTI, 3POCTaHHS BMICTY TyMycCy i HOro 3aKpiIuIeHHsI
y IPYHTI KaJbIliEM, TIOKPAIICHHS CTPYKTYPH 1 MiABUIIEHHS BOJOCTIMKOCTI
CTPYKTYpHUX arperariB, 3MEHIIEHHS IIUILHOCTI 1TFOBIAIbHOTO TOPU3O0HTY,
301MBLICHHS LINMAapyBaTOCTi, MOKpAIlaHHA aepalii, MiABUIIEHHS MiKpobio-
JIOT14HOI aKTUBHOCTI.

YMicT TyMycCy B IIUX TpyHTaX HiBHOIYETbCs A0 3,5—5,5%. 3aranbHuii
JediyT BOJOTH CTAHOBUTH 18—196 MM, aje Npu LbOMY 3MEHIIYETHCS
pyxomicThk (ochopy 3a paXyHOK YTBOPEHHS BOJOHEPO3UMHHHX (hocaris.
BoniTeT perpagoBaHuX IPYHTIB MiABHITYETHCS HA 5—15 OGaiiB y MopiBHSHHI
3 OIiI30JICHAIMH IPYHTAMH.

Onia30s1eHi OrneeHi rpyHTH

DopMyIOThCS TP HETIIMOOKOMY 3allsTaHHI MiAIPYHTOBUX BOJ abo 3a
pPaxyHOK MOBEPXHEBOTO 3aCTOI0 aTMOC(EpHHUX BOJ MEPEBAXKHO y 3axigHii
i [1iBHiuHii yactuHax Jlicocreny, a Takox y [IpuaHIpoBCHKii HU3KHI.

O3Haku OIMIe€HHS MPOSBISIOTHCSA Yy HASBHOCTI CH30TO BiATIHKY, BOXpH-
CTO-ipXKaBHX TUISIM, ITYHKTYaIlii, 3a1i30-MaHraHoBuX 6000BUH. [ pyHTOTBOP-
Ha Iopojia — Mepreii3oBaHi cyrmuHkH. KapOoHaTH, K mpaBuIIo, 3ajsrarTh
Ha rmuouHi 150—200 cMm.

IToBepxueBo-orneeni Buau mommupeni B 3aximHomy Jlicoctemy. Bomm
YTBOPIOIOTHECSI BHACHTIZIOK 3aCTOIOBAHHS BOIM HaJl BOAOHEHIPOHUKHHUM 1ITIO-
BiaJIbHIM TOPH30HTOM.

3a enubunoro npossy oerecHocmi BUAUISIOTH TaKi BUIH:

2neliogi — CUIIbHOOIJIGEHUH Bech MpOYiib, 2reiosami — OIJICEHHS TI0-
yuHaeTbes 3 Egl abo Igl ropu3oHTiB, 2nubokoeneioeami — OTIICEHHS TUTBKH
B MatepuHChKill mopoai Pkgl abo B imtosiiioBaniit mopoxi PIgl, nosepxne-
60-oenecni — orneedi 3 nosepxHi HEgl (Hegl)+(Egl)+Igl
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VY WX TpyHTaxX MiIBUIIYETHCS KHCIOTHICTH, OCOOJMBO TiJIPONITHYHA,
3MEHIIYEThCs CTYMiHb HacudeHocTi ' BK ocHoBaMu; noripmyrotbes ¢izud-
Hi BJIIACTUBOCTI, BOJTHO-TIOBITPSIHAHN 1 TO)KUBHUN PEKUMHU, TPUTHIYCHUN TIPO-
1ec HiTpuQiKalii, TOCUIIOETHCS JACHITPUQIKaIis, 3’ IBISIOTHCS TOKCUYHI 3a-
KHCHI OpMH 3aiti3a, MaHTaHy, PyXOMHI alfOMiHIN Ta iH. AJNFOMIHIN 3B’s13y€
(dhocdaru y BaXKOpo3urHHI POPMH, AKI HETOCTYIIHI POCIUHAM.

Cipi oninsoseni Hopuo- Bujau 3a rIMOMHO0 OTJIeEHHSI
IPYHTH 3emMu
acno- | . |memno-| . . o .| emuboro- | nosepxnego-
U cipuu |0 | onidsoneni | eneiioguil | enelosamuil . »
cipuil cipuil 2neiosamuil| o2necHuil
Ho Ho Ho Ho
HE | HE He He (gl) (gl
E Hpi gl gl
I 1 I HPi gl (gl) gl
PI PI PI Phi gl gl (gh
Pk Pk Pk Pk gl gl gl

[Ipu ormeeni IpYHTY MlHepaJ'IISOBaHI/IMI/I MIATPYHTOBUMH BOJAMH, yTBO-
PIOIOTECST 3aCOJICHI OITiA30JICHI IPYHTH. Mop(bonormHo 3aCOJICHHS B HUX
BUPAKCHO y 3JHUTOCTI, Ay)Ke MIUTbHIH KipIli Micis OpaHKU. Y CyXOMy CTaHi
YTBOPIOIOTHCS OpPUIIH, YaCTO BKPUTI BUIBITAMHU COJICH.

IHanBiAyanbHe HaB4aabHO-AOCHiAHEe 3aBaaHHs (1, 3)

3aBaanns 1. MOHONITH TPYHTOBUX NPO(DITIiB OMiA30JEHUX 1 perpajgoBa-
HUX IpyHTIB JlicocTemny, BKa3aHUX BUKJIagadeM, PO3ALUIITH Ha TeHETHYHI ro-
PHU30HTH 1 ONMUIIITE iX MOP(OIOriyHi 03HAKU B J1a00OpPaTOPHOMY 30IIMUTI. 3a-
MaJTFOUTE KOJIOPOBUMH OMIBISAMHU MPOQ1isi IUX IPYHTIB, BU3HAYTE 1X HA3BH.

3aBaaHHSs A1 CaMOCTIViHOI poboTu (2, 4)

3aBnanusa 2. V ninpydHukax i «Amrace mouB YkpauwHckoir CCPy» Bin-
nrykaiite MopQoJIoriYHui OMUC MOAIOHUX IPYHTIB. 3HAWIITH 1 IEPEHIIITH
y CBilf 30IIAT aFPOHOMi‘{Hy XapaKTePHCTHKY OIIiA307ICHHX 1 perpamoBaHuX
IpyHTiB. OUiHITh piBeHb iX poarodocTi. HasBiTh i aprymenTyiiTe 3aXo1u mozno
HIBUILCHHS POMIOYOCT] 1 HUISIXHM PaliOHATBHOTO CUIBCHKOTOCIOAAPCHKOTO
BUKOPUCTAHHS IIUX IPYHTIB.

3appanns 3. [lopisusiite MOPHOIOriuHi O3HAKH OMIA30NCHNX (SCHO-Ci-
PHX, CIPHX, TEMHO-CIPHX IPYHTIB i 4OPHO3EMIB OI1i130/1CHIX) | perpaioBaHuX
rpynrtiB JlicocTemny 3 IepHOBO-Ii30UCTUMHU IPYHTAMH JCO-TY4HOI 30HU.
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3anaunns 4. Onumiite y «Po6ouoMy 301IMTI» 3araibHy XapaKTePHUCTHKY,
YMOB YTBOPEHHS OII30JICHUX 1 PEerpajioBaHuX IPYyHTIB, Kiacudikaiito, Oy-
JIOBY TIpO(iJIiB, OCHOBHI TIOKa3HUKH arpOHOMIYHOT XapaKTEPUCTUKHU, TUIIXU
X BUKOPUCTaHHS.

Obnaonanms: MOHONITH TPYHTIB, CAHTUMETPOBA CTPIUKa, KOJIBOPOBI OJiB-
11, KOJIbOPOBi oTorpadii npodivaiB rpyHTIB.

Bupilumntv KOHKpeTHI cutyadii

1. ITix yac oOCTEKEHHS TPYHTOBOTO MOKPUBY JyOOBOTO JTicy TipaBoro oe-
pera p. Ynu Oyio onucaHo 2 po3pi3u. PO3pi3HAIOTECS BOHU TIJIbKH BEPXHIMH
TOPU30HTAMHU. Y TIEPIIOMY PO3pi3i Mij JIICOBOIO MiJCTHIIKOK 3HAXOAUTHCS
SICHO-CipuH, 3 OisicToro npucumkor Si0,, cnabKoryMycoBaHHH, JErKoCyT-
JIMHKOBUW TOPU30HT TpyOHU3HOIO 13 cM, HACTYyIHMIA TOPU3OHT OUISCTHH, 6e3-
TYMYCHH, 3 PACHOIO KPEMHE3EMHCTOK MPUCHIIKOIO, ITHIYBATHi, IyXKHii
pr6I/I3HOIO 15 em. Y mpyromy po3pisi 6yn1/1 TaKi TOPU3OHTH: MEPIINH — Ji-
COBa MiJCTUIIKA, JPYTUH — TeMHYBaTO-CipHii 13 cnabkoro npucunkoo SiO,,
J00peryMycoBaHHi, cepeIHbOCYITIMHKOBUN TpyOu3HOI0 24 cM, TpeTii ro-
PHU3OHT — cipuii 3 OypuUM BiATIHKOM, A00Ope TyMyCOBaHMHU, YIIIIbHEHUH, HA
rpaHsxX MpU3MATUYHUX arperartiB — Oype KOJOiJAHEe JIaKyBaHHS, BaKKOCYT-
nuHKOBHA. HacTymHi ropu3oHTH 000X IpyHTIB ofHaKoBi. CIIouaTKy 3ajsirae
TOPU30HT YEPBOHO-OypHUH, IIITBHUH, TTHHUCTHHA, TPU3MATUYHUHN 13 3aTiKaH-
HSMH KOJIOiaiB. Jlami — CXOKHii 3 MOnepeHIM TOPU30HTOM, ajie 3 O3HAKAMH
MaTepHUHCHKOT TOpoan. MarepruHChKa mopoa — TaJieBa, MUITyBaTo-CyIIINH-
KOBa, ITOPHCTA, 3 MPOXKIIKAMU KapOoHaTiB, He3acoieHa. [lo MaTepHHCHKOI
MIOPOJIH BCi TOPU30HTH Oe3KapOOHATHI.

[To3na4te ropu3oHTH 000X IPYHTIB iHIeKcaMu. J{aiiTe Ha3BY IpyHTaM.

2. Ha nonpoBii AisiHIN OLISE TUCTSHOTO JIicy OyJ0 ONMHMCAaHO TPYHTOBHMA
po3pi3 i3 1o0pe rymycoBanuM npodinem jgo rmudbunu 95 cMm. [epmuii ropu-
30HT TEMHO-CIpUH 3 Jieb MOMITHOIO NPUCHIIKOIO Si0,, 3epHUCTO-TPYAKYBa-
TUH, CEPEeAHbOCYNIMHKOBUI. J[Ba HACTYIHUX NEPEXiAHUX O MAaTEPUHCHKOT
nopoau A00pe r'yMyCoBaHi, ajie 3 IITHOUHOI0 BMICT TYMYCY MOCTYIIOBO 3MEH-
LIYETHCS, OAMH TOPU3OHT — TEMHYBATO-CipUH, HACTYITHUH Cipuii 3 OypuMm
BIATIHKOM, KPOTOBMHHM, 00MABA TOPU30HTH YIIUILHCHI, TPU3MATHIHO-TPYI-
KyBarti, Oypi KOJIOiJJHI 3aThOKH, BYKKOCYIJIMHKOBI. MarepruHChKa opoia —
OypyBaro-TianeBa, ImapyBara, ClabKo TOpPHCTa, CEperHbOCYIIIMHKOBA, 03
KapOOHaTHA, sIK 1 BeCh PO(LUIb IPYHTY.

Hanumiite npodine IpyHTY, naite oMy Ha3By.

3. Po3pi3 3aknajzieHnii Ha TONBOBIM JUIsIHIN TIpaBoro Oepera piuku Ci-
Bepchkuit [lonenps. JlocmimkeHnid mpodinb TpyHTY 32 MOPQOIOTIYHHUMH
O3HaKamu OyB MOAIOHUI 10 MPOQLII0 ONEPEIHBLOTO TPYHTY, alie BiIPi3HSBCS
BiJl HbOTO CKUNaHHAM Bin HC! BCiX TOPU30HTIB IPYHTY 1 MOPOAH.
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Jaiite Ha3By IpyHTY. SIK OyAyTh PO3PI3HATHCS BIACTHBOCTI IIUX I'PYHTIB?

4. TTosICHITh MPUYKHY Pi3HUX MOP(OIOTIYHNX 03HAK B CIIFOBIHOBAHUX Ta
UTIOBIaJIbHUX TOPU30HTAX OMiI30JIeHuX IpyHTiB JlicocTerty.

5. Ilix yac HaBYaIBHOI IPAKTHUKH 3 IPYHTO3HABCTBA CTYICHT BUSBUB IIPH-
CYTHICTh KPEMHE3EMHCTOI MPUCHIIKU y BEPXHIX I'YMYCOBAHUX T'OPHU30OHTAX
JIBOX po3pi3iB. Y po3pizi Ne 1 mij r'yMyCOBaHUM TOPU30HTOM 3HAXOIUTHCS
MOTEJISICTO-0UTMH O0e3rymMycHuUl, 3 00UIbHO0 npucunkoro Si0,, TUCTyBaTo-
0e3CTPYKTYpHHUI TOPU3OHT; HACTYITHUH TOPU3OHT — YEPBOHO-OYpHid 3 KO-
JOIAHUM JIAKTYBAHHSIM, MPU3MATHYHNHN, IITBHUHA. Y po3pisi Ne 2 GimscTuit
0e3ryMyCHHUIT TOPU3OHT BiJICYTHiI, TOPH30HT Bifpasy K MEPEXOANUTH Y TOPHU-
30HT Y€PBOHO-OypHid, IPU3MATUYHUH, UIBHUH, 13 3aThOKaAMH KOJIOiJIiB Ha
TpaHAX CTPYKTYPHHUX arperaris.

3 SIKMMU T ITUITAMHU OIII30JICHUX TPYHTIB 3yCTPIBCS JOCITHHUK?

Pexomenoosana nimepamypa: [4, 6, 7, 8, 9, 10].



'PYHTU TYMYCOBO-AKYMYNATUBHOIO
(AEPHOBOIO) TUMY 'PYHTOTBOPEHH4

Pexomenoyemoca susuumu maxi numanms.

1. Teocpaghiune po3noscioddicents IPyHmMi6 2yMYCcO8O-AKYMYAAMUBHOLO
MUny IpyHmMomeopeHHsi.

2. Xapaxmepucmuxa ymos IpYHMOMEOPeHHs, iX 8Nnaug Ha ocooausocmi
NpoAsy 2yMYCO80-AKYMYIAMUBHO20 IPYHIMOMBOPHO20 npoyecy i ¢op-
MYBAHHS YOPHO3EMIB, OEPHOBUX, JIVUHUX TPYHIIG | YOPHO3EMI JIVUHUX.

3. Tenesuc, 6yoosa npohinis, cKkaad, acpoOHOMIYHA XAPAKMEPUCMUKA,
KAAcugixayis [pyHmie 2ymyco80o-aKymMyismueHo20 muny IpyHmomeo-
DEHHsL.

4. Poowuicms uoproszemis Jlicocmeny i Cmeny Yxpainu, winaxu ii 36epe-
JICeHHs Ma NIOBUWEHHS, CLIbCbKO2OCNOOAPChKE GUKOPUCHIAHHS UOD-
HO3eMi8.

3azanvny xapakmepucmuxy 1icocmenogoi 30Hu nooaHo 8 memi 8.

rPYHTOBO-KJ/IIMATUYHA 3OHA CTEMY
MPUPOLAHI YMOBU FPYHTOTBOPEHHS

feomopgonoris

[MpupomHi 0cOOIMBOCTI CTENOBOi 30HM YKpaiHM BU3HAYAIOTHCS i1 MOIIO-
’KEHHsIM Ha TiBIHI CXiTHOEBPOIICHCHKOT PIBHIUHH, B MEKaX Pi3HUX T€OCTPYK-
Typ. CTenoBi naHmmapTH «HAKIATAIOTECS» HA CXWIH YKPATHCHKOTO IIUTA,
Boponespkoro macuBy, Jlonenbky ckiaxgacty crnopyay, Hpuaopromopesky
3anajuHy, ninsakn Cridepkoi mmta. LIi CTPYKTYPH MarOTh HCOIHAKOBY BH-
PaXCHICTh Y CydyacHOMY pelbedi CTEIOBOi 30HH 1 nopsiz 3 iHmMMHU QakTo-
paMu 3yMOBIIIOIOTH 11 TeoMOP(OIOriYHy HEOAHOPIAHICT i BHYTPI3OHAIBHY
g epeHIianio JaaamagTis.

VY penbedi Bunisrorecs [pudopHomopcbka HU30BHHA, [liBHIYHO-Kpum-
cpka piBHMHA, JloHeupka i [Ipra3oBchka BUCOYMHM, MiBAeHHI cxunu [lpu-
JTHITPOBCHKOI Ta [ToaiIbCchKOT BUCOUHH.

Knimar

[TonosxeHHsI 30HU B MiBICHHO-3aXiqHIi yacTHHI CX1THOEBPONCHCHKOI PiB-
HUHH 3yMOBJIFOE€ 3HAYHY BEJIMUYHHY COHSYHOI pajiariii i 3araJbHUi XiJ Mpo-
1IeciB TeIuIo- 1 BooroooMiny. CymapHa pidHa COHsIYHA pafiallisi 3SMIHIOEThCS
Bix 110 kxay/cM? Ha miiBHOY1 30HM 110 125 kKan/cm? Ha niBaHI. Piunuii pania-
idHuA OanaHc 3MIHIOETHCS BiamoBimHO Bixg 50 mo 60 kkan/cm2. 3aBasku
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IILOMY TTOPIBHSHO 3 IHIIMH CTEIIOBA 30HA XapaKTEePU3YEThCsT HAHOLTBIIIMHE
TETJIOBUMU pecypcamu. Tak, piuna cyma temneparyp Butie 10 °C ctaHoBUTH
2800—3600°C, mo Ha 600—1000°C Oinbie, Hix y Ilomicekiii mpoBiHmii
30HM MilaHux JiciB. beamoposuuit nepion tpuBae 160—220 nuiB, mepion
aktuBHOI BereTauii — 160—195 nuiB. CepenHi piuHi TeMneparypu HOBITPS
i JIBUIIYIOTHCS 3 MIBHIYHOTO CXOMY Ha MiBJAeHHMN 3axija Bix 7,5 no 11 °C, ce-
penHi ciunesi Big Minyc 7 10 0-(—1) °C (Crenosuit Kpum). Cepenni JunHeBi
TEMIIepaTypH 3pOCTaloTh Y MiBJEHHOMY HamnpsMmKy Bif 21,5 no 23 °C.
CrenoBa 30Ha 3HAXOAWTHCS HA MIBICHH BiJ OCI MiJBUIICHOTO THCKY
HOBITPS, IO BIUTMBAE HA XapaKTep MUPKYINil TOBITpsHUX Mac. [1pu 3aramns-
HOMY TIePEBAKAIOIOMY 3axiTHOMY IEPEHECEHHI BOJOTMX aTIAaHTHYHHX Mac
nomTpﬂ BEITMKE 3HAYEHHS Y (OPMyBaHHI CTECTIOBOTO KIIIMaTy HaJeXKUThH IiB-
HIYHO-CXITHUM 1 CXiJTHIM KOHTHHCHTAJIHHUM, a TAKOXK CEPeI3eMHOMOPCHKUM
TPOMNIYHUM MacaM. ATIIAHTUYH] LIMKJIOHM YacTO HE A0CSTaloTh CTENOBOI 30HU,
1110 € OZIHI€I0 3 TOJOBHUX MIPUYMH MEHIOI, MOpiBHAHO 3 JlicocTernom, Bendu-
Hu omnafis. [liBHiuna Mexa Crerry npuOIn3HO (DIKCYEThCS 130Ti€TOI0 475 MM.
V Hampsami Ha MiBIEHb CyMa OmajiB 3MeHIIyeTbes 10 450—350 mm, a B [lpu-
cuBammn i Ha y30epexcki Kapkinitcpkoi 3arokm — 10 300 mM. OcHOB-
Ha Maca onafiB (60—70%) mpunagae Ha TEIUTHIA Mepioa poKy. XapakTepHa
ocobmuBicte Crermy — BHCOKa BHUNapoByBaHicTh: 700—800 MM Ha miBHOYI
3001 1 900—1000 MM Ha TiBAHI, IO 3yMOBIIOE pi3kuii AedirmT Bosoru. Ko-
edimienT 3BonokeHHs1, 3a B. 1. [TonoeumM, 3miHtoeThes Bin 1,2 mo 0,8. dedi-
IIUT BOJIOTY TIO3HAYAETHCS HA XOZI CYYacHHX (hi3MKO-TeorpapiyHuX TPOIIECiB.

lMaporpadis

V 3B’s3Ky 3 HEIOCTATHIM 3BOJIOKEHHSIM Y CTEMOBIi 30HI rigporpadidaa
CiTKa po3BUHYTa Mallo, cepeanst ryctora ii cranoButh 0,08—0,05 km/km2. Ha
ITpudopHOMOpPCHKili HU30BUHI € pailoHU, JIe TIOBEPXHEBI BOJIU CTIKAIOTh JI0
noAiB. ATMOC(epHi Onaan BIITKY BHUTPA4alOTHCS MepeayciM Ha BHUIIAPOBY-
BaHHS. Y PEKUMI CTETIOBUX PIUOK CIIOCTEPIraroThesi KOPOTKOYACHA i BUCOKA
BECHSIHA MOBIHb 1 HU3bKA JIITHSI MEeKeHb. [1iIBUIIICHHSI PIBHIB MOYJIMBE BIIIT-
Ky mij gac 3muB. OcoOMUBICTIO MPUPOAHUX YMOB CTETIOBOI 30HU € if Te, IMI0
V BEITHKHX piqox TYT MaJlo IPUTOK 1 BOHH € TPAaH3UTHUMH. BUHATOK CTaHOB-
TSITh plLIKI/I SKI JPCHYIOTh CepenHpopociiicbky, JloHEIbKY i IlprasoBceky
BUCOYHHU 1 KUBISITHCS TII3EMHAMH BOJaMH. ATMOC(EpHI onaad He BiJir-
PaloTh 3HAYHOI poiti y opMyBaHHI IpyHTOBUX Box. Kpammi ymMoBH [UIS IIOTO
€ B MIBHIYHIN MiJ30HI HA MaJOIPEHOBAHMX PIBHUHAX, JI€ TPYHTOBI BOJIH 3a-
nsTaroTh Ha rOuHI Bix 5 1o 20 M. Y Cremny piukoBi i IpyHTOBI BOAM MalOTh
BHCOKY MiHepautizallito. BoHa 3MiHIOETbCS B IUPOKUX Mexax: Bifg 1—35 r/n
g0 10—50 r/n, 3aconeHHs mepeBakHO cyib(aTHe, XJIOPUAHO-CYIb(haTHE,
a Ha miBH1 [I[puuopHOMOPCHKOT HU30BHHU — XJIOPUJIHE.
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[ PYHTOBWII MOKPUB

[lepeBakaHHsI MaTEpPUHCHKUX JICCOBUX MOPiJ, BiTHOCHA PIBHUHHICTb
penbedy cnpusuii GopMyBaHHIO y CTEMOBIM 30H1 OUIBII OJHOPIAHOTO TPYH-
TOBOTO MOKPHBY, HIX y JlicocTerry.

[lepeBakarounMu B MiBHIYHIA IMiJ30HI € YOPHO3EMH 3BHYAWHI cepel-
HbOT'YMYCHi. HalOimpImii BMICT ryMycy MaroTh yopHO3eMH [Ipua3oBchkoi
Bucounnu (7,2%). Ha miBaeHb BiJl CMyTd CEpeAHbOTYMYCHUX HYOPHO3EMiB
MOLIMPEH] ManoryMyCHl (BmicT rymycy 5,0—5,8%). Ha TIAKOPax TPYHTO-
BHIi [TIOKPHB OIHOPIIHMM, HAa CXWJIAX IOIIUPEHI 3MUTI BiJMiHU 3BHYAHHUX
YOPHO3EMIB, Ha TEPACOBHUX PIBHMHAX PO3BHHYTI YOPHO3EMH COJIOHLIIOBATI
i my4yHo-yopHo3zeMmHi IpyHTu. Ha miBmHi [IprmuopHOMOpCHKOI HHM30BHHH
c(hopMyBaIucs YOPHO3EMH TiBJIeHHI. BOHH MaloryMycHi, XapaKTepu3yIoTh-
sl ITHOOKNM 3aJISITAaHHSM TilICOBOTO TOPU30HTY, JTiHisl CKUIIAHHS HA TIIHOWHI
30—40 cm. Ha miBgui Ctemy B yMOBax pi3koro Ae(iluTy BOJOTH INTMOWHA
MIPOMHBAHHSI TPYHTIB 3MEHINY€EThCS. 3aBISKH IIbOMY TillC MIATATYETHCS BrO-
py. Y BOMpHOMY KOMIUICKCI CITIBBITHOIICHHS KAJBIIIFO 1 MarHito CTa€ By3b-
KHM, TOMY B3JOBXK MEXI MIBICHHUX YOPHO3eMIB ()OPMYIOTHCS COJIOHI[FOBATI
ix Bimmiam. Ha KpaifHEOMY iBIHI Ipraopromoperkoi Hu3oBuHM, y [Ipu-
CHBAIIIII p03BI/IHeH1 TEMHO-KaITaHOBI 1 KallTaHOBI COJOHIIOBATI IPYHTH,
B KOMIUICKCI 3 SKHMH 3aJTal0Th COJIOHII. Apeai iX MOIIUPEHHS IPyHTO-
3HABIII BUIULIIOTh B OKPEMY CYXOCTEIIOBY 30HY. Y CTEHNOBHX IIOJax B YMO-
BaxX MEPIOJUYHOrO MPOMHUBHOTO PEKUMY CPOPMYBAIUCH OCOJIOLNI TIeHOBI
IPYHTH Ha MIBHOYI, COJIOHI[, COJIOHYAKH 1 COJIOJI — B CEpEJHINd 4acTUHI
1 IGPHOBO-TJICHOBI COJIOHYAKYBATI IPYHTH — B3JIOBK MOPCHKOTO Y30€PEeiIKsl.
IpyHTOBHIT MOKPUB JIOHEIBKOT BUCOYMHH Bi3HAYAETHCS CTPOKATICTIO, BEP-
THUKAJBHOK TU(EPEHIIHOBaHICTIO, IIeOSHIOBATICTIO. Y CTEIOBii 30HI PO3BH-
BAIOTHCSI TIPOIIECH BTOPHHHOTO 3aCOJICHHS IPYHTIB, KOJH COJIOHIII 3HOBY IIe-
PETBOPIOIOTHCS B CONOHYAKH. [IpHYMHOIO IHOTO € eedpOreHIuH] Oy CKaHHS
y30epexoKs, MigioM I'PYHTOBHX 3aCOJICHHMX BOJ HA 3pOIIYBAHMX MacHBaXx.

PocanHHui | TBAPUHHWE CBIT

leoboTaHikK BIAHOCATH YKpAiHCBHKI CTenu J10 €Bpoa3iaTChKoi CTEMOBOI
oOnacTi. Y npupoauux ganamadrax 10 iX po30pIOBaHHS Ha IJIAKOpax JOMi-
HyBaJH AepHUHHI 31aku. OOMexeHe nomupeHHs B CTemy Mae JiicoBa, Ty4Ha
i 6onmoTHa pocnuHHICTD. JIICHCTICTh CTENOBOT 30HU cTaHOBUTH 3%. I3 mico-
nokpuToi o 39,4% 3alimaroTh 1y0oBi HacakeHHs; 32,9% — COCHOBI;
5,7% — siceneBi. CrenoBa (ropa Bifpi3HAETbCSA BiJ Pi3HOTPABHO-IYIHNX
yrpynosass Jlicoctemy. ¥ Cremy moMiHyIOTh Oaratopidai kcepodinpHi 31a-
K, a PI3HOTPaB’sl Ma€ MiINOPSAKOBAHE 3HAYCHHS. Y TIBIACHHOMY HarpsM-
Ky B crenoBuX (itoreHo3ax Oinbmie edemepiB Ta epeMepoiiB, € TOIUHH,
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ranodiTHa POCIMHHICTD, POCIMHHUI TOKPHB PO3PIIKYETHCS. Y PO3MOIiT
POCIUHHOTO MOKPHUBY MPOCTEKYIOTHCS MiJI30HATbHI BIIMIHHOCTI. Y MiBHIY-
HOMY CTEIly B MUHYJOMY ITaHyBaJH Pi3HOTPAaBHO-THUITYAKOBO-KOBHIIOBI CTe-
MY, B LIEHTPAJIbHIA YaCTHHI 30HU — THITYaKOBO-KOBWJIOBI, B TIPUMOPCHKIi
cmy3i Ta [lpucuBaniii — po3piHKeHI TUITYAKOBO-KOBHIIOBI ¥ TIOJMHOBO-
TunuakoBi crenu. Tenep 61mu3pko 80% TepuTOpii CTENOBOT 30HU 3aliMaIOTh
CIJIbCHKOTOCTIONAPCHKI YT1JUIs.

Mg paynu Cremy xapakTepHUMHU € XOBpaxH, 3a€lb Cipuil, TXIp CTENO-
BUH, OOPCYK, TUCHIIS, TIEPETIeI, JIyHb, OOPUBITED, JKAaHBOPOHOK, TaJfOKa CTe-
TOBA, 1T0JI03, ALIIpKK Ta iH. Ha 3araibHOMY 30HaIbHOMY (DOHI CBOEPITHICTIO
(ayHH BHIUISIOTHCS BOJHO-OOJIOTHI, YarapHUKOBI, JICOBI OI0TONH JIOIUH
Huinpa, IliBnernoro byry, JlHictpa, JlyHaro, YopHOMOPCHKO-A30BCHKOTO
y30eperkKs, CTCIIOBHX 03€p 1 IITYYHHX BOIOMM.

3a ymMOBaMH 3BOJIOXKCHHS, TEILIO3a0C3IIEUCHHS, XapakTepoM IPYHTOBO-
TO TIOKPUBY, IPHPOIHOI POCIUHHOCTI, CY9aCHOTO CLIBCHKOTOCIIONAPCHKOTO
BUKOPUCTAHHS CTEIIOBA 30HA MOIUIETHCS HA MiJ30HK: MIBHIYHOCTEIOBY, Ce-
PEIHBOCTEIOBY, iBJCHHOCTEIIOBY, CyXOCTEIIOBY.

MIBHIYHOCTEITIOBA TIIJI30HA 0XOIUTIOE TEPUTOPIIO 3 YOpHO3E-
MaMH 3BUYaiHUMHU, TUIOIIA SKUX 301IBIIYETHCS W POLIMPIOETHCS Y CX1THO-
My HanpsMKy, i B [Ipua3oB’i BoHn BuxomsTh 10 Oepera mops. YopHozemu
niBaeHHI nomwmpeni B [IpuuopHOMOP’i, 3aliMarOTh HHM3bKI TIIICOMETPUYHI
piBHI. Y IIbOMY HPOSIBISETHCS BEPTUKAIbHA AU(DEPEHILis IPYHTOBOTO (i poc-
JMHHOTO) IMOKPUBY Ha PIBHUHAX. Y3JI0BXK A30BCHKOTO Y30epEXKIKS TATHETHCS
CMyTa IPHA30BCHKUX (MINEIIPHO-KapOOHATHNX) YOpHO3eMiB. PizHOTpaBHO-
THITYAKOBO-KOBHJIOBI CTEIH MAIOTh 3IMKHEHHU I TOKPUB, Y CKJIAJ1 PI3HOTpaB’sI
MOIIMPEHI, BIACTHBI JIYYHUM cTernamM, Mme30(dinbHi Buan. [linvuuaHi crenu 30e-
permcs B 3anoBigHuKax «Kam’siHa Mormmay ta «XoMyTiBChKH cTem». He-
BEJIMKI TUTOIII 3aiiMaroTh OaipadHi, 3ariaBHi Ta OOPOBI JICH.

3Ha4YHa MPOTSHKHICTH CTENOBOI 30HM 13 3aXO0Jly Ha CXiJl, HEOJHOPIAHICTh
reoJIoro-reoMopdoIoTivyHoi Oy0BH 3yMOBIIIOIOTH JUdepeHuianito ii mia3on
Ha (izuko-reorpadiyni npoBiHLii i 0OIaCTi.

JIHICTPOBCBKA-/THIIIPOBCbKA IIIBHIYHOCTEIIOBA IIPO-
BIHIJIA 3avimae niiBneHHi Bijgporn Momiasceskoi, [Toainbepkoi Ta [TpuHin-
poBchKoi BUcounH. be3amoposnwmii nepion tpusae 170—190 nHiB, a Berera-
mitanid — 205—225 nHiB, cyMa akTUBHUX Temmeparyp — 2800—3200°C.
Piyna cyma omajiB i3 MiBHIYHOTO 3aX0/y Ha MIBICHHUHN CX1JI 3MCHIITYETHCS
3 460 mo 380—350 mm. IIpoBiHIIs XapakTepu3yeThcs M00pe BUpPaKCHU-
MH pHCaMH IMiBHIYHO-CTEIIOBHX JaHAMA(TIB. 30HAIBHHN (OH YTBOPIOIOTH
Taki OCHOBHI BUIY JMaHAmAadTiB: 1) po3ujIeHOBaHI CXWIN JIECOBUX BUCOUYUH
3 YOPHO3EMaMH 3BHYAHUMHU CEPEIHBOIYMYCHUMH; 2) BHIIOJIOKCHI CXWIN
BUCOYHH i3 YOPHO3EeMaMH 3BHYAiHUMU MajorymycHuMH. [lepiri yTBOPIOOTH
MiBHIYHY CMYTY, sIKa B HAIIPAMKY Ha MIiBHIYHHUIA CXiJl 3BYXKYETHCS, a APYTi —
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MIBICHHY CMYTY, sIKa B IbOMY X HalpsIMKY, HaBIIaKH, PO3IIUPIOEThCI. OOu-
JIBi CMYTH IIEPETHHAIOTHCS JOIMHHUMH Ta SPYKHO-0JIKOBUMH TEPUTOPISIMU
3 JYYHO-YOPHO3EMHUMH COJIOHIIIOBATHMH TPYHTaMH, IUIIMaMH COJIOHYAKIB
(na 3amnaBax). JlonwHHI Ta SAPYKHO-0AJIKOBI KOMITJIEKCH, TOLITUPEHI cepes
3raJjaHuX BUIIB JaHAMAa(TIB, MAIOTh HEOTHAKOBHUII XapakTep Bpi3y: B Mexax
[ToxinbChKOT BUCOUMHU BOHH Bpi3aHi MEPEBAYKHO B TOBILY OANTCHKUX BiJ-
KJIa/iB, a B Mexax [IpuaHinpoBchkoi — B JJOKeMOpiiichki mopoau. s oOcra-
BHHA, & TAKOX HEOJHAKOBE CITIBBIIHOIICHHS BU/IIB JIaHAMA(TIB 32 TUIOIICIO
3yMOBITIOIOTH TTOJIUT TPOBIHIIT HA TPH 00IACTI.

OBJIACTh MIBAEHHHX BIJPOIIB MOJIJABCBKOI BUCOYHHMU.
VY TeocTpyKTYpHOMY IUIaHI II¢ MiBJICHHO-3aXi/IHa OKpaiHa MiBHIYHOTO KpH-
na [IpuaopHOMOPCHKOT 3aITaIHU 31 CTYMIHYACTHM 3aHYPEHHIM JTOKeMOpii-
CBKOTO (PyHJIAMEHTY JI0 2 THC. METPiB. I3 KOPIHHUX TOPia y POpMyBaHHi Cy-
YaCHHUX JIAHAMA(TIB TOJOBHY POJIb TYT BIAIrPalOTh HEOICHOBI (CapMarchKi,
MEOTHYHI, MOHTUYHI) JITOJOTIUHI PI3HOPIAHI BiAkmanu. MeoTHCTIOHTHY-
HUMH TIOPOJIAMH CKJIaJIeHI KOPiHHI CXWJIM JIOJUH, CAPMATChKI ITiJICTENSIOTh
aHTPONOTeHOBHH amoBiil. Ha Bojo/1iiaX MOHTUYHI MIIIAHO-TIIMHUCTI BiJIKJIa-
JI1, 110 MICTAThH BalHSAKOBI MPOIIAPKH, MEPEXOASATh y YepBOHO-Oypi IVIMHH,
Ha SIKUX 3aJITa€ JecoBa CyINIMHKOBA TOBIIA. Y penbedi BUIUIAIOTHCS TIIATO
Bymkak ta iioro mijBuilieHa yactuHa — baiimakiiickki Bucotu (297 m). [lo
[Tpu4opHOMOPCHKOi HU30BHHH aOCONIOTHI BIIMITKH MOMITHO 3HHUXKYIOTHCS
(150—100 wm). IToBepxust Mae IHOOKE epo3iiiHe po3wieHyBaHHS — 100—
150 M, 3HaYHY TYCTOTY sIpy)HO-0ankoBoi citkn — 0,50—0,75 km/xm2. Ilo-
JIO)KEHHS Ha 3aXO/i CTEIy, MiBJCHHI eKCIIO3UIlT CXWIIB 3yMOBIIOIOTh Hal-
OlnbIIry 3a0€3MedeHICTh 00IaCT TEIIOBUMHE pecypcaMu y 30H1. beamoposuuii
niepion TpuBae 195 nmHiB, Bererariianii — 230—235 nHIB, cyMa aKTUBHUX
temrieparyp craHoButh 3100—3300°C; piuna cyma omaniB 430—460 mwm.
Cepen 30HANBHUX TPYHTIB MOMIMPEH]I TAKOXK 3MHUTI BIAMIHH 1X, YOPHO3EMH
BUJIYTYBaHi ¥ nOoki. DOHOBUMU JaHAMIA(TAMU € PO3UICHOBAHI CXUJIH Jie-
COBHX BHCOYHMH 3 ApaMH i OankaMu, Bpi3aHUMH B HEOT'€HOBY TOBIILY, YOPHO-
3eMaMH 3BHYaHUMU CePEeIHHOI'YMYCHUMH 1 MaJOT'yMYCHHMHU.

OBJIACTB [IIIBJEHHHUX BIAPOrIB IOJUILCbKOI BUCOYHUHU
3aiimae Mexxupivust Juictpa i IliBnennoro byry. Mope Bigctymuo 3 i€l Te-
putopii B KiHIi HeoreHy. AOCOMIOTHI BiIMITKH MOBEPXHI CTAHOBISTEH 125—
200 m; piuKOBi JOJMHH IIUPOKIi, KOPUTOTIONIOHOT (hopMu. 3HAUHE MOIITHPEH-
HS MalOTh 3MUTI IPyHTH. Ha cxuimax Oajok po3BHHYTI Taki yrpyrOBaHHS:
Oopomada 3BHUaitHOTO, YeOpemro. Ha mimannx Tepacax TpaIuisioThCs Haca-
JUKSHHS 13 COCHH, BepOHM TOCTPOIUCTOI, aMOp(du KyIIOBOi, a B 3aIlUlaBax —
COJIOHYAKYBAT1 JIyKH 3 MMUPIEM TTOB3YYHM, COJIOHIIEM TPaB’sTHUCTHUM, Odepe-
TOM, CXCHOIUIEKTYCOM, OYITbOOKOMHIIIOM MOPCHEKUM.

OBJIACTB IIBJEHHUX BIJIPOI'IB IIPU/IHIIIPOBCHKOI BUCOYH-
HHU oxoruttoe 4acTUHY MiBHIYHOTO cTermy Mk noiuHoro IliBneHHoro byry
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ta JIHImpoM i mpuypoueHa J0 NEHTPAIbHOI YaCTHHU YKPaiHChKOTO IIHTA,
MOBEPXHs siKoro 3aisrae Ha Bucoti 100—200 M i mo3HAYaEThCs Ha cydac-
HOMY perbedi i CprKTypl naHz[ma(an I[oxeM6p1HCLK1 TIOPOIH neperHn
NaJCOreHOBHMH BiIKIaaMH. Y TOBIII JIECOBHX nopm € BOJJHO-JTbOJJOBUKOBI
MICKH, a B IPUAHINPOBCHKiM YaCTHHI — CYIVIMHKM 1 MOpeHa. Y JOoJMHaX pi-
YOK IIUPOKI JUISHKH YePryroThCsl 3 KaHbHOHOMOAIOHMMH, y pyciax Tpar-
JSI0ThCA nepenaau. s BicIOHeHb XapaKTepHi HACKeNbHI A10poBH 3 1yda
3BHYAIHOTO, KJIEHA MOJIbOBOTO, JIMIH, IPYIIi, YarapHUKOBUX 3apOCTEH 3 Kile-
HY TaTapchbKoro, IOy, TOPIOBHHH, CKyMITii. HeBennke momupeHHs MaroTh
3aIlIaBHI i TIOIOB1 KOMITJIEKCH 3 JTYYHO-YOPHO3EMHHUMH OIJICEHUMH 1 JIy4YHH-
MH COJIOHITIOBAaTHMH IpyHTaMu. J{HuIIa 0aIoK yKpHTi pi3HOTPaBHO-IIHPi€BU-
MU Ta COJIOHYAKYBATHMH JTyKaMH.

JIIBOBEPEKHO-/ITHIIIPOBCbKA IIIBHIYHO-CTEIIOBA IIPO-
BIHI[IA 3aiimae niBnenb [IpugHinpoBcbkoi HU30BUHM, JoHenbka i [Tpu-
A30BCBbKY BUCOYMHHM. KITliMaTHYHI YMOBH XapaKTepH3yIOThCS TABITHM HapOC-
TaHHSIM KOHTUHEHTAJILHOCTI, 3MCHIIICHHSIM BILUTUBY aTIAHTUYHUX MOBITPSIHUX
Mac 1 301IbIIEHHSIM POJIi KOHTUHEHTAIBHHUX CX1JIHUX, KOPOTIIMM 0€3MOpO3-
HUM Tiepiogom. Bererauilinuii nepioxg TpuBae 200—210 nHiB, piuyHa cyma
AKTUBHUX TemIiepaTyp craHoBUTh 2800—3000°C, a onaniB — 450—480 mm.

Teputopist apenyetbest piukamu Opemmo, Camaporo, Konkoro (KiHkoro).
Cepenni Garartopiuni Momyni CTOKy craHoBisaTh 2,0—2,5 n/c-km2. IpyHTo-
BUI TTOKPHB XapaKTEPH3YETHCS OXHOMAHITHICTIO 30HAJBHHUX THIIB IPYHTIB.
BinminnocTi B manamadTHIA CTPYKTypi MpoBiHMii OB’ s13aHi 3 11 reomMopdo-
JIOTTYHUMH OCOONMBOCTIMU. Y 3aXiJIHI YaCTHHI MOMHMPEHi CIaOKOpO3wICHO-
BaHI HU30BHHHI PIBHUHHU 3 YOPHO3EMaMH 3BUYAHHUME CEPETHBOTYMYCHHUMH.
BuoBi BiIMIHHOCTI JTaHAMIAPTIB CXiTHOT YaCTHHU MPOBIHIIT MOJISTAIOTh Y BU-
IOMY TilICOMETPUYHOMY TIOJIOKEHHI, a MIBICHHOI — B TMOMIUPEHHI MaJory-
MYCHHUX YOpHO3eMiB. Ha kpailHbOMy 3ax0/1i MPOBIHIIT BUALISIFOTECS TEPACOBI
JIeCOBi PIBHUHHU 3 YOPHO3EMaMH CEPEAHBOTYMYCHUMHU B KOMILICKCI 3 JIy4HO-
YOPHO3EMHUMH COJIOHLIOBATUMHU IPYHTaMH M COJOHIAMH. Y JOJIMHAX PIYOK
MEHII IUIOII 3aiiMaroTh TepacoBi MillaHi piBHUHYU 3 YOPHO3EMaMH Ha TiCcKax
1 ISpHOBUMH IpyHTaMu, Oopamu 1 cyOopamu. 3amiaBHi nanamadta Openi,
Camapu, Konkum (KiHKM) XapakTepusylThCs TOIIMPEHHSIM Pi3HOTPABHO-
37IaKOBHX JyK. [IpoBiHIis mominseTsest Ha TpH (izuko-reorpadidni odmacTi.

OFBJIACTb ITPHUJHITIPOBCHKOI HU3OBHHH 3aiimae CTENOBY 4acTH-
Hy JiBOOEpE)KHOI HM30BHHHM, MPHYPOUCHOI 10 TepeximHoi cMyrd Bix JlHim-
POBCHKO-J[OHEIBKOI 3amaliHA 10 MPUA30BChKOT YacTHHM murta i JloHelb-
KOi CKJaadactoi obnacti. 3araibHUNA MOXWII MOBepxHI — Bix JloHepKol Ta
ITpuazoBcrKoi BUCOUMHH 10 NOiMUHU JlHinpa. AOCOIIOTHI BHCOTH 3MEHIIY-
I0TBCSI 3 MBHIYHOTO cxoy 1 miBaHs Bifg 175—200 m g0 65—50 M y 3ariaBi
p. Auinpa. KopiaHy OCHOBY Cy4acHUX JIaHAIIA(TIB YTBOPIOIOTH MAICOTCHOBI
1 HEOTEHOBI BiAKJIAAW. Y JIOJUHAX PIYOK BIJICIIOHIOIOTHCS MINAHO-TJIMHUCTI
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TOBIIII TIOJITABCHKOT Ta XapKIBCHKOI CBUT. Y Tpuiiernx 1o [IprazoBchKoi BuU-
COUYMHH paifOHaxX Ha IMOJNTABCHKHX ITCKAaX 3aJATal0Th TOPTOHCHKI OJaKUTHO-
3eNieHl TIIMHU W Cipl TICKH, TIEPEKPUTI IMiCKyBaTO-BAITHIKOBUMH yTBOPaMHU
capMary. AHTPOIIOTCHOBHI MOKPUB (POPMYBABCS MiJ BILIMBOM TAaJUX JIBO-
JOBHKOBUX BOJ. TYT MOIIMPEHI MPOAYKTH BUBITPIOBAHHSI, IO BHHOCHIIHCS
MOBepXHEeBUMHU Bozamu 3 Jloneupkoi Ta [IprazoBchkoi BucounH. Bogominbhi
IUIATO CKJIAJIeHI YepBOHO-OYpHMH IJIMHAMH M JIECOBOIO TOBIIEIO, MOTY)KHi-
cTro 20—25 M. Y Gaceiini Openi B ecax 3ycTpi4atOThCsi BOIHO-TbOJOBUKOBI
iCKH ¥ JlecononiOHi cymmHKK. Y naHamadTHIA cTpyKTypi 00iacTi moMiTHE
Micie 3aliMaloTh BOJOIUTBHO-PIBHUHHI, TEPAacoBl ¥ 3aluIaBHI, HMPHIOIHHHI
SApyKHO-0AITKOBI MicTieBOCTi. CBOEPIMHOCTI TOMHHHIM JaHAa(pTaM HaTal0Th
CTEToBi OOPOBI MICIIEBOCTI 3 MPOIIECAMU COIOBOTO 1 XJIOPHIHO-CYIIb(HaTHO-
TO 3aCOJICHHS, II0 PO3BHBAIOTHCS B JIYYHHX 1 YOPHO3EMHO- Jy4HHX TPYHTaX.

IIPHUA30BCHKA OFJIACTH 3ailimae omHOWMEHHY BUCOYMHY 1 HU30BUH-
He y30epexokst A30BchKoro Mopst. [Ipra3oBcbka BUCOYHMHA CKIIAICHA JOKEM-
OpilicbKMMH TTOpoJIaMu (THEHcamMu, MIrMaTUTaMH, TpaHIiTaMHu, He(eiHOBU-
MU cieHiTamu), Mae abcomoTHi BigmiTku 200—300 m. Li moponu BUXOASTH
Ha JICHHY TIOBEPXHIO B JIOJIMHAX PivOK, Oankax, Ha BOJOAITIAX 1 YTBOPIOIOTbH
CBO€piHI «kam’aHi Morwin» (Moruna-bensmak, 324 m).

[TigHATI YacTUHU TOKEMOPIHCHKOTO (PyHIAMEHTY BKPUTI aHTPOIIOTEHOBH-
MHU JIECOBHMHU OpYHATHUMH 1 4epBOHO-OypruMu nioponamu; Ha [TprazoBchkiit
HHU30BHHI BHUIIE 0asucy eposil 3aisiraroTs HEOreHoBi mopoxau. [mubuna me-
COBHX MOPiJ 3MiIHIOEThCs Big 1—3 M g0 20—25 m. Ha cxumax momupeHi
MIPOYKTH BUBITPIOBAHHS KPUCTAIIYHUX IMOPiJ — KAOJIHM, KAONiHI30BaHI
micku. BucounHa po3dsieHoBaHa Oarathbma JIOJMHAMH 1 0ajKaMHu, IyCToTa J0-
TUHHO-0ankoBoi citku 0,6—0,8 kM/kM2. [IprazoBchka HU30BHHA — TUTOCKA
piBHMHA, HaxMJIEHA JI0 MOPsI, HENTMOOKI TepacoBaHi JOJIWHU TOAUISIOTH 11 Ha
KiJIbKa YaCTHH.

[TopiBHSIHO 3 IHIIMMHU OOJIACTSIMH MiBHIYHOTO cTemy [IpuazoBchka mae
Oinpmni TeruoBi pecypcu. CepenHbOMICSIYHI TeMIlepaTypu JIMITHS KOJIMBa-
10ThCsl B Mexkax 22,5—33,5°C, a ciunst minyc 4,0—5,5°C. beamopo3sHuii me-
piox tpusae 185—200 auiB, Bereramiiiauii 210—215. Piuna cyma akTMBHUX
temreparyp 3000—3200°C. 3a pik Bunagae 425—450 mm onaaiB. 3uMa Ko-
POTKa 1 MaJOCHIKHA, CEpeIHSI BUCOTA CHITOBOTO ITOKPHBY CTaHOBUTH 10 cM.

Ha mopiBHSIHO HeBenuKii TepuTopii 007acTi € MiAKIacH BHCOYMHHUX
1 HI30BUHHUX JIAHAMA(TIB, SIKi B MEXKaX OTHOTO MiATHIY BU3HAYAIOTh 1X BH-
JIOB1 BIZIMIHHOCTI 1 TOJT Ha JIB1 (hi3uKo-reorpadiyni migo01acTi: BACOYMHHY
il HU30BUHHY. Bucouunna niooénacms XapaxTepu3yeThCsl MEPEBaKaHHIM
maHAmadTIB IyXKe PO3WICHOBAHUX JACHYJALIHHUX BHCOYMH 3 YOPHO3EMa-
MU 3BHYaiHIMHU MAJIOTYMYCHHMH. Y MHUHYJIOMY TYT ITaHyBaJIH KcepodiTHi
PI3HOTPABHO-TUIIYAKOBO-KOBUJIOBI, a Ha MIEOCHUCTUX IOUIAHKAX — IMETPO-
¢itai crenu. [Ipo 10 pocIMHHICTH Ja€ ysaBieHHs 3anoBimHHK «Kam’sHa



332 rpyHnrosHnascTBO yacTkoBe

Mornnay, 1e 3poCTaroTh Taki MaropoTi, sIK BYACIS abIliChKa, MyXHPHUK
JIAMKUWH, ApionTepic YOJOBIYNN 1 OCTHCTHH, acIJICHIT; XapaKTepHUMH € Ta-
KO aBpHHIsI CKellbHa, YIIIaHKa TPaHiTHA, MOyl )KOBTYyBaTa i OMaHHa TOIIIO.
Ha ckensix po3BHBalOThCS JI€pPEeBHO-YarapHUKOBI YIPYIIOBaHHS, 1€ POCTYTb
A0TyHs, Tpy1ia, [T/, TEPEH CTENOBUi, B’43. Y YIOrOBHHAX MOLIMPEH] TOHKO-
HOTO-MITJIMIEB] JIyKH, a Ha YOPHO3eMax, 110 chopMyBajKcsa Ha rpaHiTax,—
PI3HOTPAaBHO-KOBUJIOBI CTEIIH.

VYV nuzoeunniii niooénacmi TEPEBAKALOTH JaHmadTH JTECOBUX piBHHH
3 YOpHO3EMaMH MlHGJ’IHpHI/IMI/I Majo- ¥ CcepelHbOIYMYCHUMH, nonmpem
JIOJMHHO- Tepacom 1 3aruTaBHi MTaHAMA(TH, a B3IOBXK y30epeskoks — mima-
HO-YepPEIaIiKoBi KOCH 1 OCTPOBH 3 MaJOPO3BUHCHHMH JEPHOBUMH COJIOH-
YaKyBaTUMHU TIPyHTaMH. YSBJICHHS PO KOJHIIHIO POCIMHHICTH TMiI00NIAcTi
Jla€ 3amoBiMHUK «XOMYTIBCBKHI CTEI», 1¢ MepeBaXkaloTh KOBHJIM, THITIAK,
JIOLIEPHA, TOHKOHIT, CTOKOJIOC TIpuOepexHuit, kenepis. Ilicns npunmHeHHs
BUIIACAHHS NOLIMPHUBCS CTOKOJIOC 0€30CTHH. I3 pi3HOTpaB’st pOCTYTH IABis
MOHUKJIA, COJIOHEUHHUK LIEPCTUCTHH, KaTpaH TaTapcbkuil Ta iH. Ha Bamus-
KOBOMY CyOCTpaTi — KOBMJIA ITperapHa, KeJepis Jonaresa, JeIUIs BUCOKa,
TOJIOBa4YKa ypalbChKa, IOpUHEs! BY3bKOIUCTA, OeIpUHENb KPeHISHUN, OPiK
CKi(hChKUH, THOH TOHKOJIMCTHH TOWIO. TparistoTbcs YarapHUKH 3 KaparaHu
KyI[OBOT, MUT/IAJIF0 HU3bKOTO, TEPHY CTETIOBOTO TOLIO.

OBJIACTb JJOHEI[bKOI BUCOYHMHH 3HaX0muThCA B MEXaX TepIuH-
cpkoi cropynu. Ha BHUCOYMHI BHIUIAEThCS BilacHe JOHEIbKUI KpSOK (Ha
cxozu) 1 MBHIYHO-3aX1/1HA YacTHHA BUCOYMHU. Bin ['onoBHOTO BOJZ[OIIIJIy, o
y cximHiil gactuHi (ropa Mormna-MeuetHa, 369 M), aOCONIOTHI BiIMITKH
3MEHIIIYIOTBCS B 3aXiTHOMY HanpsMky 70 300 M, a 'y CXi,Z[HOMy — 110 200 ™.
v (1)OpMYBaHH1 Cy4acHOTr0 penbe(by TOJIOBHY POJIb BIJIrpajy 3Ha4H1 aMILIi-
TYIW BUCXIHUX HEOTEKTOHIYHUX PYXIiB 1 aHTPONIOreHOBHI Mop(poreHes Le
NIPUBENO 10 30UIBLICHHS 3arajbHOI PO3WIEHOBAHOCTI MOBEPXHIi 1 meperno-
TTUOJICHHS PIYKOBHX JIOJMUH. Teputopis 00acTi CKIIa/ieHa MopoiaMu JIEBOHY,
KapOOHy, TiepMi, Tpiacy, I0pH, MajeoreHy # HeoreHy. AHTPOIOTEHOBUH TO-
KPHB JIITOJIOTIYHO HEOAHOPIAHUH: JIECOBI CYTIIMHKH, XPALILYBaTO-CYTJIMHKOBI
eJIOBIaJIbHI 1 JIENIOBiaJIbHI YTBOPEHHS Ha BOAOJIIIAX Ta CXUIIAX, AJIFOBiaIbHO-
JIeNOBiaJIbHI 1 aroBiaJIbHI MIIIAHO-CYTTIMHKOBI BiJIKJIa I 3aruiaB i UL Oa-
JIOK 3 YIIAaMKOBUM MarepiaioM. Y penbedi MeHTPaIbHOT YaCTUHH BUCOUMHH
f Ha BOJO/ITAX PO3BUHYTI z[eHy;[auiﬁHi 1 CKyABIITYpHO-ICHYALIITHI (OpMH:
KyIIOJIH, TpeOeHi, TPsIA, OCTaHIl, TpUBU. BucounHa po3uieHoBaHa TIIMOO-
KAMH PI9KOBHMH JOJNUHAMH 1 KPYTOCXHJIOBHMH Oanxamu. [mmOmHa Bpi3y
PIYKOBUX JTOJIMH Y HAHOLIBII MiTHATIH yacTrHI cTaHOBUTH 150—200 M, a o
nepudepii Bp13 SMEHIIYETBCA 10 80—100 M. Y MicIsX TIOIIUPEHHS BaITHS-
KOBHX nopl):[, rincis i kam’sHOi coui TIEPMCBKOTO BIKYy PO3BHBAETHCA KapCT,
nomupeHi GopMH BiIKPUTOTO KapCTy: JIHMKH, 3amajuHU, e4epH, KapH, Ko-
noasasi (monmHa p. Cyxoi BomnoBaxu, KanbMiycy), mia3eMHi MOpOKHHUHH,
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costHi 03epa. PO3BUTKOBI CONISTHOTO KapCTy CIIPUSUIH SIK TIPUPOJIHI, TaK 1 aH-
TponoreHHi (akropu (BumoOyBaHHs coui). [IoMiTHUME € aHTpomoreHHi ¢pop-
MU penbeQy: TEPUKOHU, Kap’ €pU, MYJIbIU TIPOCITaHHS, HACHITH Ta iH.

JI71s1 KIIIMaTUYHUX YMOB XapakTepHi oporpadidHe 3yMOBICHE 301TbIICH-
Hsl OMNAaJIiB, TPUBAJIOCTI MEPIOAy 31 CHITOBUM MOKPUBOM, OijbIlla MOBTOPIO-
BaHICTb 37TUB, BIAMIHHOCTI TEPMIYHOTO PEXHUMY Y 3B 3Ky 3 BUCOTOIO i €KC-
no3uttiero cxuiis. Lle mpuBoauTH 10 TOTO, 110 JlOHEIbKa BHCOUYMHA TTIOMITHO
BIJIPI3HAETHCA BiJl MPUIATAIOYMX PIBHUH AaKTUBHHUMHU €PO3IMHUMH TpOLe-
camH, TiIBUIICHUMH MMOKa3HUKaMHu CTOKy. CepenHsi OaratopiuHa BeJIHMYMHA
fioro 3MiHI0OETBCA Bin 1,5 1m0 4 n/c'km2. Bereraniiiauii nepiox tpusae 200—
210 nHiB, 6e3mMopo3Huit — 155—175 nHiB. Piyna cyma onalliB 3MiHIOEThCS
BiJ 464 (JIyrancek) 1o 556 MM (J[lebanbiieBe).

CBO€piTHAM € TPYHTOBHH MOKpHB. Ha IIOCKOBEPIIMHHUX MOBEPXHSX
JloHenpKo1 BUCOYMHU 3 MOTY>KHOIO JIECOBOIO TOBIICIO PO3BUHYJIHCS YOPHO-
3€MH, TIEpEXiIHI BiJl TUTIOBUX JI0 3BHYAHHUX. YMICT TYMyCy B HUX HaHO1JIb-
MK U1 YOpHO3eMiB Ykpainu — 7,5—7,7%. Ha miBHIYHUX cXHUJIaX KPSIKY,
JIe JIECOBOI'0 MOKPHBY HEMAE, YOPHO3EMHU, IO chopMyBaHcs HA MPOLYKTaX
BUBITPIOBaHHS KapOOHOBUX MICKOBHKIB 1 CJIaHLIB, IeOSHIOBATI, MAJIOTIOTY K-
Hi, cepei HUX O0araro 3MuTUx. Ha MiBHIYHUX 1 MIBACHHUX CXHUJIAX HA MPOJYK-
Tax BUBITPIOBAHHs KPEWJOBUX MOPIJ 1 Jiecax MOIIUPEH] 3BUYaiiHi YOpHO3e-
Mu. ll]eOeHIOBaTICTh I'PYHTIB HETATUBHO MO3HAYAETHCS HA TOCTONAPCHKOMY
BUKOPUCTAHHI 3€MEb.

VY noarpuKynbTYpHUE Mepion TyT JOMIHYBaIH Pi3HOTPABHO-THITYAKOBO-
KOBHJIOBI crern. Ha Bomoximax, cxmiax JONWH 1 Aok pocTyTh Oaifpauni
micu. KpaliHiM cXiJJHUM MicClIe3HaXO/KCHHSIM rpada BBAXKAEThCS HOTO JISH-
ka y ['pabogiii 6anmi. Ha naliBumiiit vactuHi JloHEbKOi BUCOYNHU OCTpPiBHE
MIOIIMPEHHS MAIOTh AIOPOBHI JTicH, ONMHM3BKI /10 JicocTenoBux. Ha pemiri Te-
pUTOPIi pOCTyTh OalipadHi JTicK — JIy’Ke CyXi 1 Cyxi JIOpOBH 3 AyOOM 3BUYAl-
HUM, SICEHEM, OEPECTOM 1 TpyIIeto.

V nanamadTHii CTPYKTYpi 007acTi epeBaXKaroTh MiBHIYHOCTENOBI BU-
counHH1 Buju JanmmadTiB. Lle XBUISCTI 1 XBUISICTO-TOPOUCTI BUCOYUHH,
PI3HOI0 MIpOK0 PO3YICHOBaHI, 3 YOPHO3EMAaMU 3BHYAHHHMHU CEPETHBOTY-
MYCHUMH, YOPHO3EMaMH MaJONOTY)KHUMH 1 JAEPHOBUMH IEOCHIOBATUMH.
Hait6inpm ninHsaTy yactuHy JloHenpkoi Bucounnu Bia Jlebanbuesa no J{os-
’KaHCBKa JOCIITHUKH BITHOCITH A0 JaHAmAadTiB sicocTenoBoro Tumy. TyT
TIOIIMpPEH] JTyYHI CTEIH Ta JUIIOBO-Ty00Bi OaiipadHi i siceHeBO-Iy00Bi BOJO-
JIUTBHI JTICK Ha THITOBHX YOpHO3eMax. Ha cxuiax mij 1y0oBUME OailpadHUME
JicaMy TIPOJISITar0Th HOPHO3EMH OMiI30JICHI 1 cipi JicoBi rpyHTH. [loMiTHY
poitb y naH;[ma(bTHm CTPYKTYpi BiAIrparoTh ITOJIMHHO-OATKOBI naHz[Luaq)TH
i3 CepeHbo- i JlyKe 3MHTHMH JOPHO3CMAMH. Heenuki miomii 3aiiMaroTh
3aIIaBHI MICHEBOCTI 3 JIyYHO-YOPHO3EMHUMH IPYHTaMH, MICLSIMH COJIOH-
LIOBaTHMH.
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3a BIIMIHHOCTSIMH NMPUPOAHUX YMOB JloHerbKa (izuko-reorpadivxa o6-
JIaCTh MOAISETHCS HA ABI MijoonacTi: 1) miBHIYHO-3aXiaHY (KyHOJIbHY) Oaii-
padHO-CTENnoBY i 2) MiBIEHHO-CX1IHY (KPSDKOBY), /i Ha ()OHI CTETIOBUX JIaH]I-
madTiB BUAUISIOTHECS BUCOYMHHI JTICOCTETIOBI.

ITepBunHi nanaadgTu ob6aacti Kyxe TpaHcHOpMOBaHi B pe3yibTaTi Toc-
MOAAPCHKOI JisTBHOCTI JMIONUHK. BasknuBuMu 3axonamu e()eKTHBHOTO BH-
KOPHCTaHHs IPUPOTHUX YMOB 1 pecypciB € MpOTHEPO3iliHi, Menioparis, pe-
KyJIBTHBALliSl, pallioHAJIbHE TEPUTOPiaJibHE IUTaHYBaHHS.

JIOHEILIbKO-/IOHCHhKA IIIBHIYHOCTEIIOBA ITPOBIHI[IA nu-
IIe YaCTKOBO 3HAXOAUTHCS B MEKaxX YKpalHH, OXOTUTIOIOUH CBOEKO 3aX1IHOO
YaCTHHOIO MiB/IeHHI Bigporn CepeaHbopyChKoi BUCOUMHN i JlOHEIBKY Tepa-
coBy piBHHHY. [IpOBIHIISI pi3HOPIHA B TEOCTPYKTYPHOMY IUIAHI, OCKIIBKH
BOHA IPHUYpOUCHA JI0 CXWTy BOpOHE3BKOro MacwBy, MiBAEHHO-CXiTHOI dac-
tiHU JIHINpoBChKO-JlOHEIBKOI 3amainHu Ta 3a/J0HEIBKOro MmporuHy. Jo-
KEeMOpPINWChKHA (PYHAAMEHT 3aHYPIOETHCS B OiK 1[b0r0 MporuHy 10 6000 m.
YV takomy X HanpsMKY Bizporu CepeHbOPYChKOT BUCOUHHU 3HUKYIOTHCS J10
nomuau Cisepebkoro [ings Big 240—220 m 1o 150—100 M. I'mubuna Bpizy
piukoBux monuH pocsirae S0—100 m.

[Ipuypouenicts 10 cxmiry BopoHE3pKOro MacuBy 3yMOBIIOE OJIHM3bKE 10
MOBEPXHI1 3asraHHs KpelaoBuX BinknaniB. Ha po3muriii moBepxHi Kperau
1 KpelIoBUX MeprefiB 3ajsrarTh OydanbKi MCKH, KHIBCbKI Mepreni, xap-
KIBCBKI ITICKH ¥ TTOJITABCHKI TIMHM ¥ MICKH, Ha IIIBUIIEHNX BOJOIIIAX 3aJIsl-
TaroTh MICTPSBI TIIUHH. AHTPOIIOTEHOBI BIIKIAIU MPEACTABICH]I JIECOBUMHU
MOPOJIaMHU, JICTIOBIAIbHUMH, O3€PHUMH Ta allFOBIATBHUMH, MICISIMH €0JI0-
BUMH BiJIKJIaJaMH.

Kitimar mae pi3kiiie BUSBICHI PUCH KOHTHUHEHTAIBHOCTI — JIITO JKapKe
i mocynuMBe, 3MMa MaJloOCHIXKHA U xosonHa. CepenHi TeMIeparypH CiuHs
Mminyc 7—8°C, a mumus 20—22°C. be3moposnwmii niepiox Tpubae 150—
170 nuiB, Beretauiiinuit — 195—200 guiB. CyMa akTHBHUX TeMIIEPaTyp
cranoButh 2650—3000°C. Piuna cyma omnaniB gopiBHioe 460—520 mwm,
a BUNapoByBaHicTh — 580—650 mM. PiukoBa ciTka He BiJ3HAYa€THCS BEIHU-
KOIO TYCTOTOIO.

JlanpmagTHA CTPYKTYypa MPOBIHINI pi3HOMAHITHA, OHAK 3HAYHUX BUIO-
BUX BIIMIHHOCTEH cepe] JaHIMA(TIB BUCOYNHHO-CXIIIOBOTO IiJIKITACy He
criocTepiraeTbes. ToMy TyT BHAULIIOTE ume CmapodinscoKy ¢izuko-ceo-
epaghiuny oonacme. llepeBakarodnM BHUIOM JaHIMADTIB € PO3UICHOBaHI
JIECOB1 BUCOUMHHI PIBHHHH 3 YOPHO3EMaMH 3BUYAIHIMHE CepeTHEOTYMYCHH-
MH, PO30paHi, iHOAI — 3 JIUISTHKAMH JUTPECUBHUX THITYAKOBHX CTEIIB HA
cxunax. Y CXigHif yacThHI 00acTi MepeBakaroTh PO3WICHOBAHI CXHITH Jie-
COBHX BHCOYHMH 1 BUCOYMHHU 3 YOPHO3EMAMHU CEPEAHBO- 1 MAJIOTyMyCHUMH.
Honunni nangmwadTtu CiBepcbkoro JliHIM Ta HOro NpUTOK NpelcTaBiieHi
TEpPacOBUMH PiBHUHAMH 3 YOPHO3EMaMH 3BUYAHUMU CEPEIHbO- Ta MAJIOTy-
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MYCHHMH i COJIOHITIOBATHMH, TIEPEBAYKHO PO30PAHUMH, a TAKOXK TSPACOBUMH
MIIAHUMHA TOPOUCTUMH PIBHUHAMH 3 JCPHOBUMH MIlIAHUMH 1 IEPHOBO-ITi/I-
30JJUCTUMU TPYHTAMH I1iJ] COCHOBUMH 1 yOOBO-COCHOBUMHU Jicamu. JloOpe
BHUpaXkeH1 JTyuHo-JicoBi nanmmadtu B 3armasi CiBepcbkoro Jinms. Jlyana
POCIIHMHHICTh CKIAIAEThCS 3 (PopMaliii 0COKH, TOHKOHOTa BY3bKOJIHCTOTO,
tunuaka. Ha 3amiaBax pocTyThs IyOoBi Ta 1yOOBO-B’S130Bi JicH, sIKi 3aiiMa-
10Th 40—60% ix tutomi. Ilommpeni TakoX sPyKHO-0AJIKOBI MiCLEBOCTI 31
3MUTHMHU IPyHTaMH, YOpHO3EMaMH KapOOHATHUMH 1 JEPHOBUMH IPYHTAMH
Ha eJIoBiT KapOOHATHUX KPEeHIOBUX MOPII.

JlanamaTH OINMHHOTO CTEMy OXOPOHSIOTHCS 1 HOCHIIKYIOTHCS B 3a-
noBiHUKY «CTpinbiiBebkuid (CTpinenbkuil) cTem», mo Ha JlyranmmHi.

MNIBAEHHOCTEIIOBA IMIJA30HA wmexye 3 MiBHIYHOCTEIIOBOIO 110
MIBHIYHIN JIHIT CYIJIBHOTO TIONIMPESHHS YOPHO3EMIB MIBICHHUX 10 MEXI i3
CyxuMm Crerom. YopHO3eMH ITiBICHHI PO3BUHYJIHCS B YMOBaX 3HAYHOTO JIe-
¢inuTy Bojoru i nommpeni B [[ppdopHOMOpCHKil HI30BHHI. XapaKTEPHOIO
0COOJIMBICTIO iX € MTMOOKE 3aJISITaHHS TITICOBOTO TOPU30HTY; 13 TPOCYBAHHSIM
Ha 3axiJ BiH IIe OUIbIIE 3HIKYEThCS, a Ha mpaBobepexxki JHirpa 3HUKAE.
[TiBgenHi yopHO3eMHu chopMyBaIHCs MiJ TUITYAKOBO-KOBHJIOBUMH CTETIaMH,
SIKI XapaKTePU3YIOThCS HEBEJIIMKOIO JIOMINIKOI KCepo(]iTHOTO pi3HOTpaB’s.
Ha nnakopax mpupo/iHi J1icoBi yrpyrnoBaHHS BiZICyTHI.

VY Mexax MmiJ30HA NepeBAKAIOYUMH € CEPEIHBOCTCIIOBHIA MiATHT JaH[I-
ma@TiB i3 MOPIBHAHO OJHOMAHITHOIO CTPYKTypolo. BHUIOBI BiAMIHHOCTI X
MOB’s13aHI 3 YTBOPCHHSM CXHWIJIOBO-BHCOYMHHMX 1 HHU30BHHHHX ITiJIKJIACiB
nmaHAmadTiB, XapakTepoM X IONHHHOTO Ta SIPYKHO-0AJIKOBOTO PO3UICHY-
BaHHsI, 3MIHO O10KITIMAaTHYHHX YMOB Y 3B’SI3KY 3 BEJIMKOI MPOTSDKHICTIO
TepuTOpii 13 3ax0ay Ha cXifl. Lli 00cTaBHHU 3yMOBIIOIOTH BUIJICHHS B Cepe/l-
HBOCTETIOBIN TA30HI O/iHI€T (i3uKo-reorpadiyHOl MPOBIHIIIT.

IIPHY0OPHOMOPCBKA CEPE/IHbOCTEIIOBA IIPOBIHIIA tpo-
craraetbess Bim JlyHaro 70 3axigHux BigporiB [IpHa3oBChbKOi BUCOYMHH
1 oXoruTo€ 6ibIy yacTuHy [IpHyopHOMOpPCHKOi HU30BHHY, SIKa B TEKTOHIY-
HOMY BIiJIHOIIICHHI BiJIMOBiJa€ MiBHIYHOMY KPWJIY OJHOMMEHHOI 3arajiuHH.
Me30kaltHO30MChKI BIKIIAU, SKUMU BUIOBHEHa [IpruuopHOMOpChKa 3ara-
JIMHA, MAIOTh MOHOKJIIHAJIBHE MAJiHHSA HA MIiBACHb. Y CydacHOMY pemnbedi
BiIOMBAETHCS HAXMII MTOBEPXHI JTOKeMOpIHChKOro (yHmaMeHTy # ocamoBoi
TOBIi. AOCOJFOTHI BiJIMITKH TOBEPXHI HHU30BHUHH 3MIiHIOIOTHCS Bijg 100—
150 M Ha miBHOYI 1o 50—45 M Ha MiBIHI NPOBIHINI. 3arankHa PIBHUHHICT
TOPYIIYETHCS TOJMHAMH PIiYOK, Oaykamu Ta sipamu. [TopiBHSHO 3 MiBHIYHO-
CTEIIOBHMH TIPOBIHISIME [IpHIOpHOMOpPCHKA CEpeTHBOCTEIIOBA XapaKTepH-
3YETHCSl OUTHIIMMU TETUIOBUMH PECYpCaMu, OLTBINT BUPAKEHUM HEIOCTaTHIM
aTMoc(epHUM 3BOJIOXKCHHSIM. Be3MOpo3HMii Tepiof TpuUBae B CEpeIHbOMY
170—180 nuiB. TpuBamicTe BereTamiiHoro nepiony jaopiBHie 210—
225 puiB. Cyma akTuBHHX Temreparyp craHoBuTh 3200—3300°C. Piyna
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cyma onaniB — 350—420 MM, i3 HUX Ha TeIUIMH Tiepioj] npumnagae 250—
300 mm. IpyHTOBHIA TOKPHB onHopigHuid. Ha ¢oni miBaeHHUX qopH03eMiB
Ha 3HIKEHHAX PO3BHHYTI JydHO- YOPHO3EMHI, JCPHOBI OCOJONUTI TPYHTH
it cononi. Tepuropiss mpoBiHLIT po3opaHa Ha 75—85%. OCHOBHUM BHIOM
naHAmadTiB € JIeCoBi cIadOnpEeHOBaHI PIBHUHU 3 YOPHO3EMaMH IiBICHHH-
MH MaJlo-TyMyCHUMH. Cepes HUX 3aIraloTh TEMHO-KAIITaHOBI COJIOHIOBATI
it oconoaini reiiosi rpyHTH. Ha miBIHI He3Ha4HI IUIOMII 3aiiMaloTh cyXocTe-
MOBI JaHAmagdTH.

[TpugopHOMOpCHKa MPOBIHINS MOIUISETHCS HA 1T ATh (izuko-reorpadiy-
HUX oOnacTeil.

ObJIACTh 3A/[HICTPOBCHKOI'O [IPUYOPHOMORP’A. OcHOBHI pu-
cH ii Teonoro-reoMop@oIoriyHOT Oy/I0BH BU3HAYAIOTHCS TMOJIOKEHHSIM ITe-
peBaXHO B Mexax JloOpYIKMHCBKOT CMYTM TEpIUHCBHKOI CKJIAAYacTOCTi
1 4acTKOBO Ha 3axigHomy Kpai [IprmuopHOMOpCEKOi 3anmajauHu. [epIuHChKi
CIOpy/Id B HEOTEHI ¥ aHTpomoreHi 3Ha4HO omyctuiucs (y paiioni Karyma
ormyckaHHs nepeBuio 600 M). BIUTHB reoCTpyKTypH MPOSIBISIETHCS B OPO-
rigporpadgiuHux 0coOaMBOCTAX oOnacTi. [ToBepxHS Mae 3arallbHUN TOXHI
Ha TIBJICHb, TAKUW CaMUIl HANPSIMOK MarOTh Tedii pidok. Tam, Jie ckiaagacti
JoOpymxuHCBKI criopyand TUOOKO 3aHYpIOIOTHhCS, PIUKH, L0 BHAIAIOTh
y HopHe Mope, MaloTh IIUPOKi TUPIIa, JOIUHH IX NEPETBOPIOIOTHCS B 03epa-
mumanu: Anmyr, KatnaOyx, Cacuk, Anibeit, Bypnac. /lyHalicbka nenbra Bu-
XOIIUTh JI0 MOPsI B paifoHH 3aHYPEHHS TOOPY/PKUHCHKHX CKIIQJI0K, OTHHAKOYH
3 MiBHOYi TEPIIMHCHKI CIIOPYIIH.

Bumie miciieBoro 6a3ucy epo3ii 3asraloTh HEOTCHOBI BiIKIa 1 (MEOTHY-
Hi, TIOHTIMCHKI, KySJIbHHIIBKI). B aHTpOIIOreHOBOMY TOKPHBI MOPs 13 Jeco-
BUMH [TOPOJIaMH ITOLTHPEHI TIOBiaIbHI, THMaHHO-MOPCHKI Ta MOPCHKI Iilia-
HO-TIMHKCTI yTBOpeHHs. OO0nacTh sBIsi€ COOOI0 aKyMYJISATHBHY PIBHUHY,
PO3WICHOBAHY NOJWHAMH U OankaMu. [MOMHA epo3iifHOr0 PO3WICHYBaHHS
3MiHOEThCs Bit 80—90 M y miBHIUHO-3axiaHIH yacTuHi 10 20—50 M y nipu-
JTyHaHChKiH 1 mpuMOpcebKiit cMyrax. TepacoBi piBHI B AOJMHAX PidoK a00pe
BUPaXCHI B MiBHIYHIM YacTHHI 001acTi, y MpuayHAHChKIA cMy3i ycTynu Te-
pac BUIOIOXKYHOTHCS.

Cepen iHmmx obOmactedd cremy 3anHicTpoBcbke IlpuyopHOMOp’st BHII-
TSETHCS. HAUTETUTIIIO 3UMOI0 (CepeiHi ciuHeBl Temmeparypu Mminyc 1,5—
2,0°C). beamoposuuii niepion Tpusae nonax 200 AHIB, a BeretariiHui —
235—245 nnuiB. Cyma akTHBHHX Temreparyp cTaHoBuTh 3400—3600°C.
3a pik Bumnagae 350 — 400 MM omajiB, a BUIApOByBaHicTh jgocsirae 800—
900 mm.

Jlarmmadhram oOnacTi CBOEPIHOCTI HAjla€ KpaiHE 3axiIHE TOJIOKEHHS
y CTenoBid 30Hi. binbly yacTHHY 007acTi 3aiiMaroTh JIECOBI JPEHOBaHI piB-
HHUHH 3 PO30pPaHHMH YOPHO3EMaMH ITiBICHHHUMHU MajJoryMyCHUMH. HesHauHe
MOUIMPEHHS TYT MalOTh APY>KHO-OAJIKOBI MiCLIEBOCTI 3 €pOJOBAHUMH CXHJIA-
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M, JTyYHO-YOPHO3EMHUMH Ta JYYHHMH COJOHYAKYBATHMH IPyHTaMH, INATPE-
CHBHHMH THUITYaKOBHMH (pOpMAIisIMU Ha CXHJIaX Ta 3 MUPIIO MOB3y4Oro — Ha
nHUIAX Oanok. Y HrkHINA Tewii JlyHaro copmyBanucsi CBOEPiIHI JIEIBTOBO-
IUIABHEBI JaHMIA(TH, B SIKHX MOETHYIOTHCS OCOKOBO-OYEPETOBI IUIABHI, 3a-
IUIaBa 3 IIIIAHOK Ta JYYHO-COJIOHYAKYBATOK POCIMHHICTIO, 3apOCTi BepOu
Ha MIMIaHUX Tepacax. XapaKTepHOIO OCOONMBICTIO JaHAIA(THOI CTPYKTYpH
o0rnacTi € 3Ha4Hi 32 IJIOLICI0 03EPHI KOMIUIEKCH, a B IPUMOPCHKIi YacTUHI —
MIAHO-YEPETIaIIKoBl MEePEeCUNd 3 TOJIWHOM, COJIOHLIEBHMH acOLiallisMu.
JIHICTPOBCHKO-FY3bKA OBJIACTh — 11¢ HU30BHUHHA PIBHUHA 3 Ma-
JIOTIOMITHMM TIOXHMJIOM Ha MIB/ICHb, K4 B TEKTOHIYHOMY B1IHOIIICHHI Bi/IMOBI-
nae miBHIYHOMY Xty [IpndopHOMOpCHKO 3amaanan. Y JoIMHAX PidOK Ha
MMBHOY1 001aCTi BiZICTOHIOIOTHECS HEOT€HOBI ITICKH, TIIMHHU, YACTKOBO BAITHAKH.
Bumie 3aisiraroTe 4epBoHO-Oypi mMHH. JIecoBi OpoaH, MO TePeKPUBAIOTH
[JIMHHU, MalOTh TMOWHY Ha Bogoainax 20 M i Oinbire. JlomuHr pivok 1 Oanku
PO34JICHOBYIOTh HU30BHHY Ha TUIATOMOMIOHI MEXHUPIUYst i MiOaJIKOBI Mpo-
cropu. [mubuna epo3iiiHoro Bpidy Ha miBHOYI 3HauHa — 50—80 M; piukoBi
JIOJIUHU 1 Oallky 3anuOIOI0THCS B KOPIHHI TIOPOJM, MAalOTh aCUMETPHUHY
OyznoBy, epofoBani cxmwin. Kiimar nocymusuii. Cepenss piuyHa cyma omnafis
cTaHoBUTh 360—400 MM. Mani piuky MaroTh emnizoauuHuil crik. HaiiGinpmn
03epa 3HAXOAATHCS y MPUOEPEKHIN CMY3i 1 SBJISIOTH COOOI0 3aTOIICHI MO-
pem MIPUTHPIIOB] YACTHHU pquOBHx JOJUH 1 iHU 6anok. [pyHTOBHI MOKpHUB
y mB,z[eHHOMy HAMPSAMKY 3MIHIOETBCS, 110 3YMOBJICHO IOSIBOXO COJIOHIIFO-
BaTUX BIJIMIH YOPHO3EMIB 1 COJIOHITFOBATHX rpyHTu; JTYYHO-4YOPHO3EMHHX
1 JIy9HUX COJIOHYAKYBaTHX I'PYHTIB Ha 3arliaBax 1 HU3bKHX Tepacax [lHicTpa,
quypraHa Mamnoro Ky;mLHHKy, Benukoro Ky;mLHHKy, THmryna OcHOBHI
TUTONTI 3aiHATI BOZOIUTEHIME XBUIISICTHMH MIiCIICBOCTSMH, SIKi € BUCOKOIIPO-
IYKTHBHUMH 3€METbHUMH YTiIIMH, 0COOIHBO ITPH 3POIICHHI.
BY3bKO-/[HITIPOBCHKA OBJIACTH BiApi3HSAETBHCS Bifl TONEPEAHBOT
MCHIIIOI0 TOTY)XHICTIO ME30KaiHO30MCHKUX OCAJ0BHX BINKIaAiB, HPHYO-
My Oe3nocepeHbO Ha JAOKeMOpiHChbKOMY (yHAAMEHTI 3ajsraloTbh MOPOIH
MaJIeOreHoBOro (Ha miBHOYI) 1 KpeinoBoro (Ha miBaHi) Biky. [lameoreHosi
1 HEOTCHOBI BIKJIAM MPEJICTABIICHI TIEPEBAKHO BarlHsAKaMu. JIiTOnOriuHMiA
CKJIaJ] BallHSKIB HEOJHOPIIHUI: y 3axiHIM YacTHHI TOHTHYHHUHN SAPYC Tpen-
CTaBJICHMH ITapaMH BaNHsKIB i TIHH, a Bix [Hrymensg mo [Hinpa — eomito-
BHUMH, KOBTO-OYpHMH ¥ 4YEpBOHO-OYpHMH YEpENAIIKOBUMH KaBEPHO3HHUMHU
BaITHAKAMH, 110 BEJIC JIO IMOSIBU B JIOJIMHAX 1 0aKax KapHH3IB, NCHYIAIlHAX
Tepac. [TOKpiBIH MOHTHYHHMX BAIHSKIB YTBOPIOIOTH YE€PBOHO-Oypi IIHHH,
nepekputi 20—30-MeTpOBOIO TOBIICKO JICCOBUX MOPif. PiukoBi A0MWMHK BU-
MTOBHEHI MIINAHUCTUMU JIECOBUMHU CYIJIMHKAMH ¥ afOBIAIbHUMH BiJKIIa/1a-
MU, Ha CXWJIaX JIOJHMH 1 0aJIOK 3aIAraroTh JENOBiajbHI CyIJIMHKYU 3 yllaMKa-
MU HEOTCHOBHUX BamHsKiB. [loBepXHs Mae MEHIIY pO3WICHOBaHICTh, IIMPOKI
BOJIOJIUIN: CEPEeHSI TyCTOTa JOJIMHHO-0akoBOl ciTku — 0,3—0,5 KkM/KM2.
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BigHocHI BUCOTH 3MIHIOKOTHCS Big 50—75 M Ha niBHOYi 10 20—30 M Ha 1iB-
qHi. KiliMaTraHi YMOBH XapaKTepHU3yIOThCSl TPHBAIUM TEILIHM JIITOM, KOPOT-
KOI0 MaJIOCHDKHOIO 3UMOIO, HEMOCTATHIM 3BOJIOKCHHSM, BITHOCHO YacCTOO
TIOBTOPIOBAHICTIO TIOCYX 1 CcyXOBiiB. PiuHa cyma omaziB cTaHoBuUTH 350—
400 mm. ITepeBakaroTh BOMOJUIBHI JIECOBI PIBHUHH 3 YOPHO3EMAaMH ITiBICH-
HUMH Ta COJIOHIIOBATHMM, 13 TIOIAMH, B JIYYHIH POCIMHHOCTI SIKUX THIIOBUMH
€ acowialii NMupiro MOJOBOrO 3 ripyakoM i XpoHOM. Y nonuHax lliBneHHoro
Byry, Iaryny ta IHryneus goOpe BUpakeHi TepacoBi JECOBI MICIIEBOCTI, Iie-
peBakHO po3opani. dparMeHTapHe MOUIMPEHHS MAOTh IlaHi TepacoBi Mic-
IIEBOCTI 13 3aliCCHUMH MacHBaMH TTicKiB. [1iIBUIIICHI YaCTHHU IIMPOKUX 3a-
TUIABHHUX MICIIEBOCTEH TaKOX PO30paHi, HA HEPO30PaHUX JUISHKAX MMaHYIOTh
JYKH 3 MUPI0 TOB3y40ro. Ha BamHAKOBUX CXMJIaX MOMITHI TUTPECUBHI THII-
YaKOBi Ta MOJIOUAHO-TIOIMHOBI 3001, yrpyIOBaHHS 3 KeJepii JIomareBoi Ta iH.

JHIIIPOBCHKO-MOJIOYAHCHKA OBJIACTH 3 miBHOYI 1 3axomy
obmexxeHa KaXOBCHKMM BOZOCXOBHIIEM, 31 cxony — p. MoJ0YHOIO, 3 MiB-
JHsT — ycrynoM [IpucuBackkoi piBHUHU. Y TEKTOHIYHOMY BiJHOIIEHHI BO-
Ha BIJINOBIJIa€ MIBHIYHO-CXiAHOMY Kpato [IpHd4opHOMOpPCHKOT 3anajiuHu, 1e
MOBEPXHS KPUCTATIYHUX MOPiA MOCTYHNOBO 3HMKYETHCS B MiBAEHHO-3aXi[-
HOMY HampsMKy. Y 1IbOMY pasi 30iblyeTbes mubuHa ocaqoBoi Tosmii. Ha
cxunax JoiauH JlHinpa 1 MoyiouyHOT BiJICJIOHIOIOTHCSI HEOTCHOBI BIJIKJIQ/IN:
BaITHAKH, ITICKOBUKH, Meprei, mcku. [IOHTHYHI BiIKIaIu epeKpUTi 4epBO-
HO-Oypnmu muHaMu (15—25 M) i JecOBUMH TOPOAAMH 3aralbHOIO MOTYXK-
HicTio 20—25 M. [ToBepXHS HU30BUHHOI PIBHIHU Ma€ HE3HAYHE PO3WICHY-
BaHHS; TPHUPIYKOBI TEPUTOPII Mopi3aHi OadKkaMu Ta spaMu, y MpHOSpeKHIH
CMy31 BOJIOCXOBHIIA PO3BUBAIOTHCS 3CYBHI MPOIIeCH. PIBHHHHICTD BOIOIITH-
HUX IUIATO MOPYIIY€ETHCS MOAAMH, II0CKOJOHHUMHE OaTKaMH-PO3I0TaMH, SKi
BIZIKPUBAIOTHCS 10 BEMUKHX rmofiB [TpucuBarms.

KitimaTiuani ymoBu nof1i0Hi 10 ymoB By3bko-/IHinpoBchKoi oOmacri. Jlemro
3MEHIIYIOTBCS TEIUIOBI Pecypcu, TPUBATIICTh OE3MOPO3HOro il BereTariiHo-
ro mepiofiB, 30UIbIIYIOTh KOHTHHEHTAJIBHICTh KJIIMaTy i TOBTOPIOBaHICTb
CyxoBiiB. J[HIMPOBCHKO-MOJIOYaHCHKE MEXKHUPIUUSl € OJHIEI0 3 HAWOUIBIINX
Oe3ctiyanx obOnacredl Ykpainu. [loBepxHeBHWil CTiK BinOyBa€TbCsS TiIBKH
B roau. Bennki Gamky MaroTh CTIK HAaBeCHI 1 Ha mouarky JiTa. JlanamadTu
o0acTi MarTh 0araro CHUIBHOTO 3 MOINEPEAHIMH, 32 BUHATKOM IiBIESHHOT
CMYTH, 13 TIECOBHMH PiBHHHAMH, PO3WICHOBAHUMH CTCTIOBIMH OaIKaMHU-pO3-
JojamMu. BojoaiibHI piBHUHH BiA3HAYAIOTHCS BEJIMKOIO KIJIBKICTIO OB 13
TOHKOHOTOBUMHM, OCOKOBHMH, JIICOXBOCTOBHMH, OCOKOBMMH aCOIiaIlisIMH.
IIpuponHi THITYAKOBO-KOBHIIOBI CTENH TPAaHC(HOPMOBAHI B CLIBCHKOTOCIIO-
Japchki yrigas. HeBemuki JUISHKY 1X CIIOCTEPIraroThesl B AOIHHI p. Mood-
HOI (SIK ITACOBUINA BUKOPUCTOBYIOTHCSI TOHKOHOTOBO-TIOJIMHOBI 1 MOJIOYAHHI
yrpyrnoBaHHs). Y MiBHIYHO-3aX1/IHIi 4YaCTHHI 00JIACT1 BOIOIBHI MiCIIEBOCT1
YEePTYIOThCS 3 APYKHO-OaTKOBUMH.
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JIIBOBEPEKHO-MOJIOYAHCHKA OBJIACTH 3aiimae KpailHIO CXif-
HY YaCTHHY CEpeIHBOCTENOBOI IiA30HH, OXOILTIOIOYH MOJIOYaHCBHKY aKy-
MYJISITUBHY TE€pPacoBYy PIBHHMHY 1 3axigHi Bizporu [Tpra30BCchKOI BUCOYMHH.
[ToepxHs 00MacTi 3HMWKYETHCS 3 TIIBHIYHOTO CXOJy Ha MIBICHHUHN 3axXia Big
190—180 m 1o 100—90 m, 1o BiAnoBizae 3araJbHOMY MaiHHIO TIOBEPXHI
JIOKeMOPIHChKHX TMOpPiA: Ha CXOIi BOHH BUXOAATH HA JICHHY IMOBEPXHIO Ha
BOJIOJIIJIAX, Yy JIOJIMHAX PIUOK Ta OaJikax, a Ha 3aX0jl iX BKPHUBAIOTh HEOTEHOBI
TICKH, TJIMHU ¥ BaITHAKH.

KiiMar mocynumBmid, CyMa akTHBHHX TeMIeparyp cTaHoBuTh 3200°C.
Piuna cyma omanis mopiBHroe 425 MMm. Y manamadTHIA CTpyKTypi 001acTi
MIPOBIIHY POJIb BIIITPAIOTh BOMOUIBHI JIECOBI PIBHUHHU 3 YOPHO3EMaMH ITiB-
JCHHIMH MaJIOTYMYCHUMH, 3HaYHOIO Miporo epomoBaHuMHU. Ha Bomomimax
MOMITHI JICHY/JalilHI OCTaHII, TEPEKPUTI TOHKHM IIaPOM aHTPOTIOTCHOBUX
BIJIKIIQ/TiB, TTacMa 31 CKeJsicTUMHU BepimuHamu (Topa Moruia-Kopceak, 132 m).
V miBieHHIN YacTHHI O0JIACTI MPOCTSATIIACS CMyTa JIECOBUX PIBHUH, pO3diie-
HOBaHMX OanmkamMu. Ha MonoyaHChKiil akyMyJIsITHBHIN pIBHUHI BUUISIFOTHCS
TEPacoBi JIECOBI MICIEBOCTI 3 YOPHO3EMaMH MiBIEHHUMH MaJIOTyMyCHUMH
1 COJIOHIIFOBATUMH. Y 3aIlJIaBHUX MiCLEBOCTAX piuok Monounoi, JlozyBaTku,
O6uTtouHo1 (OOUTIYHOT) Ta IHIIMX PO3BUHYIUC YOPHO3EMHO-JIyYHi, Ty4HO-
YOPHO3EMHI COJIOHIIOBATI TPYHTH MiJ] JTyYHO-TATO(PUIEHOK POCIHHHICTIO.
[TinBuIeHI IUISHKY 3aIJ1aB PO30PaHi 1 BAKOPHCTOBYIOTHCS SIK CLITBCHKOTOC-
MOAAPChKI YTi IS

HYOPHOSEMW JIICOCTETY | CTETY

Lle 30HanBHI TPYHTH, aki nomwupeni y Jlicocremy i CTeny, Ha IuIar-
(bOpMOBI/IX piBHHHAX 1 OCepe/IKaMu TPAIUIAIOTHCS Cepest IHIIMX TIPYHTIB
Yy MDKTIPCBKHX 3amajiiHax 1 Ha CIAOKOMOXMIIMX CXHJIaX TiPCbKUX CHUCTEM.
YopHozemu chopMyBasIuCs MiJ] TyYHO-CTEHIOBOIO TPAB’SHOIO POCIMHHICTIO
32 TYMYCOBO-aKyMYJISITUBHHM (ICPHOBHUM) TIPOLIECOM IPYHTOTBOPEHHS
B aBTOMOP(HUX yMOBax yacTille Ha KapOOHATHUX JIECOBUX MOPOAAX, pialie
Ha TIIMHAX Ta IHIIMX MOpojax. [ paHyIoMeTpUYHUHA CKIaja MEpeBakHO CYT-
JTMHKOBUH, NIMHUCTHH, piiie — cyminanuid. Lle TeMH03a0apBieHi TyMycoM,
BHCOKOTPOGHI, T00pe OCTPYKTYpEeHi, IPYHTH 3 TIHOOKHM aKyMYISTHBHUM
(6e3 enroBiaJIbHO-UTFOBIANBHOT JudepeHiiamii npodumo 3a BMICTOM MYy
i R,0,) TurioM nipod o, sikuii iepeputuii 3emiepusivu. [Ipodiss vopHO3EMy:
Ho — crenoBa moBcth; H — ryMycoBuit TOpH30HT, TEMHO-CIpHH, 36pHUCTO
rpyakyBaruii; Hpk — BepxHiil nepexiqHuii TOPU30HT 100pe TyMyCOBaHHUH,
TEMHO-CIpUii 3 alleBUM BiATIHKOM, IPyAKYBaTO-3€pPHUCTHH 3 KPOTOBUHAMM,
ckunae Big HCl; Phk — HmxHIN nepexigHuil ropu3oHT, OpyaHO-TaIeBuil,
kapOoHaTHUH, 3 kKpoToBuHaMu; Pk — marepuHchka nmopona, jiec abo jeco-
noAiOHM cyruHOK. [lepexoan rOpu30HTIB Yy HACTYIIHI MOCTYIOBI.
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YopHozemn MicTATh Oarato rymycy (4—S8 (12)%), TymMyc rymarHo-
ro tuny (Crk: Cox = 1,5—3), HacH4eHUI KaiblieM. [ paHyIOMeTpHUUHUHA
CKJIaJI OAHOPIHUE y BChOMY Tpo(iyi, EMHICTh MOITHMHAHHS BHCOKa (30—
60 wmr-exs/100r rpyury), I'BK Ha 90—98% HacuueHuii ocHoBamu 1 Ha
80—85% — KanblLieM, peaklliss cepeJoBUINa HeiTpaibHa, OydepHicTh
BUCOKa. YOpHO3eMH MaroTh arpOHOMIYHY LIiHY BOIOCTIHKY TpYIKyBaTo-
3€PHUCTY CTPYKTYPY F'YMYCOBOI'O TOPH30HTY, ONTUMAJIbHI MapaMeTpy MIUTLHO-
cri (1,0—1,2 r/cm3), BHCOKY IImapyBaricTh, BOJOroeMHicTh (50%) y Bo-
JonpoHukHicTh (200 MM/ToaMHY), BUCOKHI BMICT BanoBoro azoty (0,17—
0,30%), hocdopy (0,15—0,35%) i kamiro (1—2%). Onnak pocdop yacrimie
3HAXOANTHCS Y HEMOCTYITHIN (HEpO3UMHHIN) opMi IS pOCIIHH.

Tun dopHO3EeMIB MOJUIAIOTh HA miOmunu: BUIyryBadi, THIOBI (Jlico-
cTer), 3BMuaiini, nipaeHHi (Crer), sSiKi 3aKOHOMIPHO 3MIHIOKOTh OJIMH OJTHOTO
B IMPOTHOMY HAIpsSMKY 3 MiBHOYI Ha MiBICHb. Payianshumu niomunamu
€ nyxe Tert KOPOTKOYaCcHO npOMep3a}0qi TEIUTl TpoMep3arodi, HOMipHo
Terw HpOMepSaIO‘{l MOMipHi npOMep3a}0111 HOMIpHO JOBrO IPOMEp3aroui,
SIKi 3MIHIOIOTBCS 13 3aX0/y Ha CXiJl Yy MEpUAiOHAIEHOMY HANPSIMKY. YopHo-
3eMu YKpainu Hajexarb 10 [liBHiuHO€eBponelichkoi darii MienspHo-Kapoo-
HaTHUX YOPHO3EMIB.

Poou BuninsItoTh 3a enubunoio 3ackunauis 6io HCI i pozeumxom cynym-
HIX npoyecis:

1. MonaneHi — KONM BIACTHBOCTI TPYHTY BIAIIOBIAIOTH OCHOBHUM Xa-
paKTEepUCTHUKAM MiATHITY. BUALIAIOTE y MeXax ycix miaTumiB. Y Ha3Bi
IPYHTY 1€ CJIOBO OITYCKAKOTh.

2. I'mnboxko3akimaroui — ckumarots Bix 10% HCI nixk 3suuaiini. Bumins-
I0Th Cepell TUTIOBUX, 3BUYAHHNX 1 MBICHHUX YOPHO3EMIB.

3. be3kapOoHaTHI — CKUNaHHS HEMae. BUAUISAIOTH cepesl BUIYTyBaHUX,
TUTIOBUX YOPHO3EMIB, SIKi YTBOPUIIHCS HA Oe3KapOOHAMHUX NOPOOAX.

4. KapOoHaTHi — CKHTIAIOTh 3 TIOBEPXHI, 200 B MEKaX OPHOTO IIapy.

Buou:

3a epybusnoro npoghinio 4OpHO3EMU MOIUISIFOTh HAa: HAATIMOOKI (OUTbIIIE
120 cm), mmuboki (80—120 cm), cepenupormuboki (40—80 cm), HermmuOoKi
(25—40 cm), nyxe HerubOoki (MeHIie 25 cM) [6]. [HkoIM 1Ba OCTaHHI BUAM
BIJTHOCSITh BIIMTOBIHO JIO ICPHOBUX PO3BUHEHHUX 1 JICGPHOBUX CJIA00OPO3BUHE-
HUX TPYHTIB.

3a emicmom eymycy y eymycosomy 2opuzonmi I0pHO3EMH TTOUISIIOTH Ha:
TyuHi (6inb11e 9%), cepenaporymycHi (5—9%), manmorymycHi (4—5%), cia-
6orymycosaHi (MeHIe 4%).

Piznosuonocmi: BUIISIOTH 32 TPAHYJIOMETPUYHUM CKJIAJIOM, BiJl Tilla-
HUX JI0 TNIHHACTHUX.

Po3psao: BUIINSAIOTH 32 MATEPHHCHKOIO ITOPOJIOIO.
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YopHo3emu BusyryBaHi

Le 3oHanbHI IpyHTH JlicocTenoBoi 30HM. 3ajsraloTh 4acTille B MPaBo-
OepexxHoMmy 1 3aximHomy JlicocTery, B MIBHIYHINH YacTHHI JIIBOOEPEHKHOTO
JlicocTeny Ha BHCOKHMX JICCOBHX Tepacax Ha IiIBHUIICHUX TEPUTOPIsX ce-
pel YOpHO3EMIB THUITOBUX 1 OIMIJI30JICHUX, a TAKOXK Ha JIECOBUX «OCTPOBaX»
[Momnices. ChopmyBanucsi B aBTOMOP(HHUX yMOBAaXx ITiJ IYKOBHM Pi3HOTpaB-
HO-3JIAKOBHM TPaB’sTHIM MOKPHBOM a00 i/l OCBITIICHIMH MapKOBHMH Jica-
MU 1 Ha niepudepii JiciB. 3a MOPQPOJIOTIYHUMU O3HAKAMU 1 BIACTUBOCTSIMH
BOHHU 3aliMalOTh MPOMDKHE ITOJIOKEHHSI MK YOPHO3EMAaMH OIliI30JICHIMH
1 TUTIOBUMH. XapaKTEPHUMHU O3HAKaMU MPO(ITI0 € IHTEHCHBHA aKyMYyJIs-
LSl TyMycCy, BUMUBAaHHS KapOOHATIB 3a HOTro MexXi 1 BiACYTHICTh €I0OBialb-
HO-UTIOBi1aNIbHOT Tudepenmianii npodino 3a BMICTOM, [UHH, Tymycy, R,0;,
BIJICYTHICTh KPEMHE3EMHUCTOI1 MPUCUIIKH, OypyBaTiCTh 1 OTIMHEHICTh Tepe-
X1THUX TOpU30HTIB. KapOoHaTH B €COBUX MOpPOAAX BHIUISIOTHCS Y (opmi
TICEBIOMIIIEIIIO Ta MPOXKIIOK 3 TuOuHN 80—90 cM i1 rmuoie.

[podins: H+Hp+HP+Ph+Pk.

B opuux rpynTax BMICT Tymycy nocsrae 4,3%, sSKuif pi3ko cragae 3 Iim-
OMHOIO, peaxilis cepeaoBula Onu3bka g0 HeWrpanbHoi (pHyo 6,0—6,8),
I'BK na 93—98% HacuveHnii OCHOBaMH, pEIITa MPUXOAUTHCS Ha BOJCHD,
TIAPONIITUYHA KUCIOTHICTh cTaHOBUTHh — 2,0—4,0 mr-exB Ha 100 T rpyHTY.

CrnaOka KHCIIOTHICTh TYT € TO3UTHBHUM (DAKTOPOM, OCKLIBKH 3pOCTAE Py-
XOMICTb a30Ty i Pocdopy. [Ipore cTpyKTypa MEHIII CTilKa, JIETKO PyHHYETh-
cs mpu 00poOiTKy. Xoya 3armacy NpOJYKTUBHOI BOJIOTH B HUX JJOCUTH BUCOKI.
Tomy npupoHa poIOYiCTh BUIIYTYBaHUX YOPHO3EMIB YacTo OyBae BHUILOIO,
Hi’K y TUIOBHX. 1X GOHITeT, K MPaBUJIO, HA KilbKa GaliB BUIIMH, HiK Y TH-
MOBHX YOPHO3EMIB.

YopHo3emu Tunosi

Lle 30HaMBHI TPYHTH chocreny, pOSl‘[OBCIOI[)KCHl Ha PIBHHUX CIaOKOCTi4-
HUX BOJONUTGHUX IUIATO i BHCOKHX JICOBHX Tepacax. Cq)opMyBaan;l iz
JIyKOBHMH CTENaMH Ha JICCOBHX MOpozax. Lle meHTpanbHuil MixTHIl Yop-
HO3EMIB, [0 YTBOPHUBCSA B ONTHMAIBHOMY TiJPOTEPMATBHOMY PEXKHMI Ta
MaKCHMalbHOI (itomacu. Jlist HpOdITo YOPHO3EMIB THIIOBUX XapaKTEepHi
O3HaK{ 4E€PHO3EMOTBOPHOTO MPOLECY: IHTEHCHBHA aKyMYIIsIlis TyMycy 1 Ho-
JKUBHMX DPEYOBHH y Tpodisi, 3epHUCTA CTPYKTypa, HEIIMOOKE 3ajsraHHs
KapOoHaTiB (y BepXHbOMY mepexigHomy ropuzonti Hpk abo HukHiil yacTuHi
rymycoBoro H/K TOpM30OHTY — MoOjajibHI YOPHO3EMH), BiACYTHICTH €JIIO-
BiaJIbHO-UJTFOBIQIBHOTO PO3MO/ILTY KOJIOI/NIB 1 IEPEPUTICTh KPOTOBHHAMH.

YopHo3eMH THIOBI 3aJTalOTh Y IEHTPAIBHIN 1 cximHii gactuHax Jlico-
CTeIly Ha PIBHUX MDKPIYKOBHX IDIATO, CXMJIAaX 1 Ha BUCOKHUX JICCOBHX Tepacax.
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Bymosa mpodimo uepHO3eMa THIIOBOTO:

H — rymycoBwuii ropu3oHT rpyousHoro 40—45 cM, TeMHO-CipHii, OpHUIA
MOPOXYBaTO-IPYAKOBATHH, MiJOPHUNH-3EPHUCTUH, 3 YepBOPOIHAMH, Iepexin
MOCTYTOBHI;

Hpx — BepxHi#l nepexiiHuii TOPU3OHT rpyOou3HOI0 35—45 cM, Tem-
HO-Cipuil 3 OypyBaruM BiJITIHKOM, A00pe T'yMyCOBaHUH, KpyHTHO3EpHH-
CTUH, cla0dKo YIIIIbHEHWH, KapOOHATHHIA, TICEBJO MIlEiH, MepexiaHuii
MIOCTYTOBHII;

PHx — HmxkHIN mepexigHuil ropu3oHT TpyodusHoo 25—35 cmMm, He-
PIBHOMIpHO-TYMYCOBaHHH, IUISIMUCTHH, OypyBaTO-CipHii, KPYITHO3EPHH-
CTO-TPYAKYBaTHiA, CTA0KO YIIIIBHEHUH, 3 KPOTOBHHAMH, TICEBIOMIIICIIEM,
y HIDKHIA 9aCTHHI MOXe BUAUIATHCS Cipo-Oypuit ropusont Phk, mepexin
ITOCTYITOBHIA;

P(h)k — BepxHsl YacTWHA TPYHTOTBOPHOI TOpoau TpyomsHoro 40—
60 cwm, OpymHO-TIaneBa, HEPIBHOMIPHO TyMycCOBaHa (KpPOTOBMHHHUH JiecC),
3 KapOOHATHOIO TUTICHSIBOIO, TIEPEX1JT MOCTYOBHIA,

Pk — marepuHchKa nopoja — OypyBaro-najieBuii jiec.

I'panynomMeTpuyHHid CKJIaZ YOPHO3EMIB TUIIOBHUX PI3HOMaHITHHUH 1 3aKO-
HOMIPHO Ba)K4ya€ 3 MiBHOY1 Ha MiBAEHb. [lill[aHO-TeTKOCYTTIMHKOBI Pi3HOBH/I-
HOCTI YOPHO3EMiB 3aiiMalOTh HIDKHI JIECOBI T€pacH PIUYOK Ha OMIl[aHEHUX
JecoBHX nopofax. KpymHomuimyBaro-JierkoCyIMHKOBI — MaHYOTh B OCHOB-
HoMy Ha miBHO4I Jlicoctemy Ha mexi 3 Ilomicesm, a Takok Ha BEpXHIX Tepa-
cax [lmimpa.

Ha nux rpyHTax copMyBaiucs NTUOOKI 1 HAATTHOOKI cIaboryMycoBaHi
H MaJIOTYMYCHI YOPHO3EMH. [HKOJIH TPATUIIOTHCS 1 IX HENNTHOOKI BUN.

KpynHonuinyBato-cepeiHbOCYNIMHKOBI YOPHO3EMHU 3aiMalOTh LEHTpPab-
nHy vactuny Jlicocreny (mexupiuust [Icna-Cynu, niBHiYHI cxunu BommHo-
IToninbchKoi, HpHﬂHinpOBCLKO'i BHCOUYMH 1 HepeZlKapHaTCBKOFO nnaTo)
[Munysaro- CCpCI{HbocyUII/IHKOBl MIPOJIATAIOTH Y I.IeHTpaJ'IBHlI/I yactuni Jlico-
creny (KOpiHHI TJIATO 1 AaBHI Tepacu OaceiiHy pidok Bopckiu 1 Ilcna, Bo-
muHo-IToninbebke miaro, [Nepenkapmarts). Ha nux nopogax copmyBamucs
mOOKiI ¥ HaAIMOOKI MaloryMyCHi BUIHM. Ba)KKOCYIITMHKOBI ¥ JIerKOTIH-
HUCTI 3aiimMaroTh miBaeHb Jlicocteny (kopiHHI iato). Tyt copmyBamucs
CepeTHROITHOOKI 1 IIMOOKI CepeaHBOTYMYCHI BHIM 3 T00pe BUPAKCHOIO
TPY/IO4KYBATO-3€PHUCTOIO CTPYKTYPOIO Ta MEHIII IITHOOKUM HpO(bineM

YV Mipy HapOCTaHHS KOHTHHEHTAIBHOCTI KIIIMAaTy 13 3axofly Ha cXin Tpy-
Om3Ha TPOQUTI0 YOPHO3EMIB THUIOBHX 3MCHIIYETHCS, & BMICT TyMycy —
3011bLIy€eThCA. B rpyHTaX OL1b1I BaXKKOTO IPaHYJIOMETPUYHOTO CKJIAAY YTBO-
PIOETHCS OUTBI TYyMYCOBaHI IPYHTH.

YMICT ryMycCy B HOpHO3EMaX THUIIOBUX KOJIHMBAETHCS B IIUPOKUX MeEXKax:

* MillaHi, CymilaHi, miaHo-I1erkoCcyMHKoBI — 2,5—3,0%,

* JIETKOTJIMHKOBI — 2,5—4,0%,
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* CepeAHbOCYTIIMHKOBI —3,5—5,0%,
* BaKKOCYINIMHKOBI —4,5—5,7%,
* TJIMHICTI — 5,5—6,3%.

V npodini BMICT TyMyCy 3MEHIIYEThCS TOCTYIOBO 3 ITHOWHOI0. Y HOTO
cKJani nmepeBaxkaroTh rymaru. CmiBBigHomenHs Cr. k.: Cd. k. = 1,1—2.5,
TOOTO MaeMO TYMaTHUI THII TyMYCY.

XapaKTepHOI PHUCOI0 THIIOBUX YOPHO3EMIB € BUIUIEHHS KapOOHATIB
3 mmOuHU 30—50 cM y BUITISII TICEBIOMILIETIIO, TPOXKUIIOK.

Bin rpaHynoMeTpHYHOTO CKIaxy Ta BMICTY TyMYyCy 3aJl€XHTh €MHICTb
KaTIOHHOTO OOMiHYy TOTIMHAHHS. Y JIETKOCYIJIMHKOBUX BOHA CKJIaJla€
15—25, cepeaHbOCYNIMHKOBUX — 25—35, BaXKOCYIIMHKOBUX — 35—
45 mr-exe/100 T rpyaTy. CyMa OOMIHHUX KaTiOHIB 30UIBIIYETHCS BiJl JIETKO-
CYIJIMHKOBHX TIpyHTIB — 14—27 no 39—55 mr-exs/100 T IpyHTY B IJIMHH-
crux. CniBBisHONIeHHs KaTioHiB Cat2: Mg =4-—10: 1. CtyniHb HacCHYeHHS
I'BK xanbiiem — 80—95%.

Peakitist IpyHTOBOTO PO3YMHY HEWTpasibHa ab0 OyiM3bKa 10 HEHUTpaIbHOI
(pHge — 5,8—7,0), y xapOoHaTtHuX BiaMinax — 7,2—7.,4.

BonHo-¢i3u4Hi BIaCTUBOCTI TaKOX 3ajleXarh BiJ TPaHYIOMETPUYHOTO
CKJIaJy, BMICTY T'yMYCYy, HACHUEHOCTI ocHOBamHu. [liriani Ta JerkocyrinH-
KOB1 YOpHO3EMH, JIe NIEPEBAKAIOTh IHEPTHI B arPOHOMIYHOMY BiJHOLICHHI
MICOK 1 MWJI, MalOTh HU3bKY 3[aTHICTh 0 YTBOPCHHS BOAOCTIMKHUX arperaris.
Tomy mpu 00poOITKY BOHH PO3MHIISIIOTHCS 1 JIETKO YITUTHHIOIOTHCS, YTBOPIO-
109U KPYIHOTPYIOUYKYBaTO-0pMIIacTy CTPYKTYPY.

I'murHMCTI, BaXKKO- 1 CEPeAHBOCYTIIMHKOBI YOPHO3EMH MaloOTh 100pe BH-
pakeHy arpOHOMIYHO HIHHY I'PYIOYKyBaTO-3€PHUCTY CTPYKTYpy. B opHOMY
Iapi BOHa YaCTKOBO 3pyHHOBaHA 0OpOOITKOM, aje BOJOCTIHKUX 3CPHHCTHX
arperariB TyT JOCHThb 0araro, IO 3YMOBIIO€ CIPHUSTIUBI BOAHO-(i3NY-
HI BIACTUBOCTI IPyHTIB. CTPYKTYpHI YOPHO3EMH MAarOTh MyXKE CKIIAICHHS
(winbHicTh — 1,1—1,2 r/em3), Bucoky nopuctictb — 50—60% 1 cipustiu-
BE CITIBBIJHOIIEHHS KamisapHOi 1 HekamispHoi nopuctocTi. Lle 3abe3neuye
BHCOKY BOJIOTIPOHUKHICTB 1 BOJIOTOEMHICTh, @ TOMY MOXKJIMBICTh HAKOTIUYY-
BaTH BEIMKi 3allacy MPOAYKTUBHOI BOJIOTH, siKi jocsratoe 160 MM y meTpo-
BOMY IIIapi.

3a0e3MeueHICTh eJIeMEHTAMH JKUBJICHHS TaKOX 3aJICKUTH BiJl TPaHyIO-
METPHYHOTO CKJagy i BMICTy Tymycy. Tak, SIKIIO MajJOryMyCHI BHIH TO-
MipHO 3a0e3redeHi a30ToM 1 pocdopom, i ToOpe — KaslieM, TO CepeTHbOTY-
MycHI — JtoOpe azotoM i kamiem (250—400 mr/kr) 1 momipHOo — docdhopom
(45—60 Mr/KT IpYHTY), SIKHI Y IIMX YMOBaX 3MEHIIIYE CBOK PYXOMICTh 3aB-
JITKA YTBOPEHHSI BOJIOHEPO3YMHHNX (POC]aTiB KaIBIIO.

BoHiTeT 4OopHO3eMiB THUIOBHX KOJMBAETHCS B 60 (JIETKOCYTIIMHKOBI)
110 90 1 Buie 6aniB (BaXKKOCYIIMHKOBI 1 INTUHUCTI).
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YopHozemu syyHi

DopMyIOThCS Ha HaJ3aIlNIaBHUX Tepacax JiBOOEpekHOT HU30BUHH 1 ci1a0-
KOAPEHOBaHMUX TEPUTOPISIX MPHUIONIICCHKOT yacTuHU JlicocTeny npu 3ansaras-
Hi MIATPYHTOBUX BoA Ha MMOuHI 5—7 M. Lli rpyHTH MOenHYI0TE Yy c00i 03Ha-
KH YOPHO3EMIB 1 JIy9HUX IPYHTIB.

YopHozemu yuHi 30epiraioTb OymoBy aBTOMOP(HHX HYOPHO3EMIB, aie
BIJIPI3HAIOTHCS BiJl HUX TAKUMH OCOOJIMBOCTAMHU:

* TeMHIIINM 3a0apBIEHHSIM TyMyCOBOTO TOPHU3OHTY;

* OIJICEHHSIM MaTE€PUHCHKOI MOPOIH (ip»KaBO-BOXPHCTI IUISIMH, OJIMBKOBO-

CHU3YBaTOTO 3a0apBIICHHS, BUAUICHHS MEPreiio Ha TTMOUHI 2—3 M);
e (i3uKo-XiMiUHI 1 BOAHO-(QI3WYHI BIACTUBOCTI CHIPHUSTINBI JUIs Oilb-
IIOCTI POCIIHH.

IIpoodine: H+Hpk+HPk+Phk+Pkgl

CroctepiraloTbcsi BUCOKO-, TTMOOKOCKUIAIOYl Ta MOJANIbHI POAU LIUX
IPYHTIB.

Jly4HO-HOPHO3EMHI FPYHTH

Lle namiBrigpomopdHi IpyHTH, 0 CHOPMYBAIUCS 32 ICPHOBUM IIPOIIE-
COM B YMOBAax KaIllJIAPHOTO 3BOJIOXKEHHS IMiIPYHTOBUMH BOJAMH, SIKi 3aisi-
rarTh Ha MIHMOWHI 3—5 M y BaXKHX 1 2—4 M y JIeTKHX IPYHTax-Mopojax.
3ayararoTh y JeTpecisx Ha IUIaTo i HaJ3alUIaBHHUX Tepacax, JHHUMAaxX 0ajok.
MaroTh akKyMyJIsSsTHBHUN MPOQLIE SK Y YOPHO3EMIB, alie Ha BIAMIHY BiJl HUX
MAalOTh O3HAKH OTJICEHHS (OJIMBKOBO-CH31 Ta 1p»KaBO-BOXPHCTI TUISIMU) B Ma-
TEPUHCHKIN TOpoi, BUauMi (GOpMHU BUAUICHHS KapOOHATIB (TPOXKUIIKH, Oi-
J03ipKa) yacTile BicyTHi, a00 BUpakeHi ciiabo, y JesIKUX IPyHTax € KapOo-
HAaTHUH MCeBIOMILIENTiH.

Buou 1y4HO-4OpHO3EMHHX TPYHTIB: MOJANIbHI, KapOOHATHI, IIHOOKO3a-
KHIIal04i, 3aCOJICHI, COJIOHIIFOBATI, OCOJIOILII, OIII30JICHI Ta iH.

['py6usna npodinro 70—150 cm i 6inbine. CTpyKkTypa — IpyaKyBaTo-3ep-
HHCTa. YMICT Tymycy 2,0—6,5%, peakiiist IpyHTOBOTO PO3UHHY HEHTpasbHa,
y CKJ1aJll OOMIHHUX KaTiOHIB manye Ca2t, y COJIOHIICBHX BHJaX — ITiJIBUIICHA
KUTbKICTh 10HIB Na*. JIlydHO-4OpHO3eMHI IPYHTH MarOTh BUCOKY HPHUPOIHY
POFOYICTB.

IIpodine: H+Hpk+Phk+Pkgl

FPYHTW CTEIY

YopHo3emu 3BuYariHi

Lli rpyHTH € 30HATBHUMM JJISI MIBHIYHOI YaCTHHHU CTENOBOI 30HH. BoHM
cq)opMyBaJmcsl iz p13H0TpaBHo KOBHJIOBO-KOCTPHUCBOIO pOCJ]I/IHHICT}O Ha
IJTATO i CXMJIaX BOAOALMIB, TECOBUX Tepacax Ha JIECOBHX ITOPOJIax i 4ePBOHO-
Oypux TIIMHAX.
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[Tpodine 4opHO3eMiB 3BHUYAHUX HArajaye mpodijb YOPHO3EMIB TUIIOBUX.
AJte B yMOBax OUTBII YKOPCTKOTO TiIPO-TEPMAIBEHOTO PEXHUMY B IHX IPYH-
TaX TaJIbMYETHCS IIPOIEC TYMYCOyTBOPEHHS, MPO]ITIb cTae OLIBIT KOPOTKUM
(80—=85 cm 1 Oinbie). J[iarHOCTHYHUMHU O3HAKaMHU ITUX IPYHTIB € HAsSBHICTb
y HIDKHIN 9acTuHi ipodimto (B ropuzonTax Phk i Px) Buninenns kapooHariB
y BUDJIsIL O171031pKH, B IOPOi 3 TMOMHU 4 M B MiBHIYHINA YaCTHHI ITiJI30HH,
a MIBJICHHIN 4acTUHU 3 2—2,5 M 3a/siraHHsl TiIcy, a NMOIe — IHIIUX BOJIO-
PO3YMHHUX COJIEH, pO3MOPOIIEHICTh CTPYKTYPH B OAHOMY IIapi. [opu3oHTH
3 OLTO3IPKOIO YIIUIbHEHI. Y MeXaxX MepeXiTHUX TOPU30HTIB TaKOXK BH/Ii-
JIIETHCSI KapOOHATHUHN TICeBIOMILIENIH, piatie npoxuiku. Ckunanns Big HCI
MOYMHSIETHCS 3 HIDKHBOI YaCTHHU TyMycoBoro ropu3oHTy (Hk), abo 3 Bepx-
Hboro nepexignoro (HPk).

VY 30H1 pO3MOBCIOKEH] MaJIo- 1 CEPEeAHBOTYMYCHI 610U YOPHO3EMIE.

3a NIMOMHOK TPOQUTI0 BUIUISIOTH TaKi 6uou: TUO0KI — TpyOU3HOI0
85—120 cm; cepenuboruOOKi abo BiIacHe YOpHO3eMH 3BHUYaiHI — 80—
85 cm; HermuOoKi — MeHiIe 75 cMm.

YopHo3zemu 3BHUAITHI TTHOOKI CEPEHBO- 1 MATOTYMYCHI 3aliMaloTh ITiB-
HiYHY, HaiOIbII BUCOKY 1 BOJIOTY YaCTHHY MiJ30HU, sKa npumukae ao Jli-
cocreny. 3ansaraloTh Ha J{OHEHBKOMY KpsiKi 1 € mepexiIHUMHU A0 THUIOBUX
4opHO3eMiB. Y mpodisii mopsi i3 611031pKOI0 BOHH MAIOTh KApOOHATHY I[BLIIb
Y BEPXHBOMY F'OPU3O0HTI i MIap KPOTOBHHHOTO JIECY, SIKUH 301TBIIYE 3arajibHy
rpyousHy npodinio 1o 110—120 cm.

Bynosa mpodino:

H/k — rymycoBuii ropu3oHT rpyousHO0 10 40 cM, TEeMHO-CipHii, y BOJIO-
romy CTaHi MaibKe YOopHHil, 1o0pe BupakeHa 3epHHUCTA CTPYKTypa, B OPHOMY
mapi — IHITyBaTo- TPYAKYBATO- 6pmmcm1/1 0araTo KOTPOIITIB, y HIDKHIN
gacTrHi Moke 3akunatu Bix HCI, mepexin moctymnosuii;

HPk — BepxHiil nepexifiHuii ropu3oHT rpyousHoro a0 20—30 cm, Tem-
HYyBaTo-CipHii 3 OypyBaTUM BiITIHKOM, 36pHUCTO-TPYIOYKYBAaTO-TOPIXyBaTH,
Oararo KOIpoIiTiB, KapOOHATHA LBLJIb, IEPEXiA MOCTYTIOBHIA;

Phk — wmwxHiil nepexigauii ropu3ont 1o 80 (120) oM, maneBo-cipuii
3 OypyBaTUM BiITIHKOM, KPYITHOTPYAKYBaTO-ITMITyBaTH, po3CisiHa 0i703ipKa,
KapOOHaTHa I11BiJIb, KPOTOBHHH, IIEPEXi]] MOCTYNOBUH;

Pk — marepurceka nopoza, yacrinie OypyBaTo-najieBuil Jiec.

3 miBHOYI Ha MiBJIEHb Y Mipy 30UIBIICHHS CYXOCTi KITIMaTy, 3MEHIITY €ThCS
rpyonsHa TPYHTOBOIO npo@nmo 1 BMICT TyMycy, OMIK9e 10 TOBEPXHi 3HAX0-
JITBCST KapOOHATHI, TIMICOBI Ta 3aCOJICHI TOPU30OHTH.

Ha Baxxxux mopopmax (OpMyIOTBCS CEepelIHBOI'YMYCHI BHIHM, a Ha JIET-
KHX (TepacH pidoK) — MaJIOTyMYCHI YOpHO3EMHU, ajie X 3 OUThII TITHOOKHM
npodinem.

YopHo3eMu 3BHYaliHI TIIHMOOKI PO3MOBCIOMKEHI B miBHIYHOMY Cremy
i Ha [loHeupkoMy Kpsixki, cepeaHbOrIHMOOKI — B LleHTpanbHOMY creny,
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a HeOOKi — Ha [Iprua3oBChKiil BUCOYMHI Ha MEXK1 3 YOPHO3EMaMH ITiBJICH-
HUMH. YacTilre TparusiioThCsl MaJIo- 1 CepeTHhOIYMYCOBI YOPHO3EMH.

YopHozemu 3BUYAiiHI MatoTh Tpyon3Hy mpodiaro 80—85 oM, Oimosipka —
Ha mbuHi 110—120 cm, a kapOonaTu 3HaXoAsAThCs Ha TMOuHI 30—50 cMm.

[[upoki BogoALN 3aliMaIOTh JISTKOTJIMHHUCTI W BAYKKOCYTIIMHKOBI Pi3HO-
BUAHOCTI. Y HampsIMKy 110 /IHinpa BOHU NEpexoAsTh y MHIYBaTO-CEPEIHbO-
CYIJIMHKOBI, @ B HIKHIX JIECOBHX Tepacax — MilIaHO-JTeTKOCYIJIMHKOBI 1 Ha-
BITh CYyMIiII[aHi.

YopHO3eMH JIETKOTO IPaHyJIOMETPUYHOTO CKIIa/Ty MatOTh TIIMOOKOTYMYCO-
BaHn# npodine — 80—120 cm, ane BMicT Tymycy HeBenukuit (1,0—3,0%).

YopHO3eMH BaKKOTO TPAHYJIOMETPUYHOTO CKIIaJTy, OCOOIMBO Ha YEePBO-
HO-OyprX TIIMHAX Ha CXIIax 0aloK, MAlOTh TaKi XapaKTepHi PHUCH:

* kopoTkuil mpodize — 45—85 cMm 1 MeHImy rpyOou3Hy ropu3oHTy H

(30—40 cwm);

* TPYIOKYyBaTo-TOPiXyBaTy FOCTPOTPAHHY CTPYKTYPY;

* MiJBHINEHY NIUIbHICTB;

e 3 mbuHu 2,0—2,5 M 4acTo TPAIISEThCA TiIIC;

* 3aMyJIIOIOTBCS MICIs 0Ly, Ha IOBEPXHI YTBOPIOIOTh KipKy.

YMicT rymycy 3MiHIO€ThCS 3 TTiBHOUI (6,5%) Ha miBneHs (4,0%) 1 3 3axomy
Ha CXIJ1, 1110 MOB’SI3aHO 3 HAPOCTAHHSIM KCEPOTEPMIYHOCTI KiIiMary. Y TakoMy
HAIPSIMKY 3MIHIOETHCS 1 TpyOH3HA MPOGiio 1 NTHOMHA 3aIsTaHHs O11031pKH.
Ha miBnHi Ha mOuHI OMM3BKO 3 M 3alsTaloTh CyJIb(arTyu Kajbllifo i mar-
Hit0. Y ckiaji rymycy nepeBaxaroth rymaru (Cr. k.: Co. k. = 1,5—3,0), Tun
TyMyCy — T'yMaTHHUH.

CuissigHonrenns Kanblito i marniro y IBK 6:1, peakuis cepemosuma
HelTpanbHa a00 Oiu3bKa 10 HerTpanbHol (pH 6,8—7,6). EMHICTh KaTiOHHO-
ro oominy ckianae 30—50 mr-exs/100 T ITpyHTY 3aJI€KHO BiJl TPaHyJIOMET-
PHYHOTO CKIIALYy.

YHopHo3emu 3BUYAlHI MAOTh CHPHUSTINBI JUIsl OLIBIIOCTI POCIHMH BOJI-
HO-()I3WYHI BIACTUBOCTI: BOZOTPUBKY 3€PHHUCTY CTPYKTYpY, LIO IMOB’S3aHO
3 BOKKUM TPAHYJTOMETPHYHHM CKJIAZIOM, BHCOKHM YMICTOM T'yMycCy i Hacu-
yenictio [ BK Caz i Mg2+ TyXKE CKJIa/ICHHS (HIIJII)HICTL 1,1—1,25 r/em3);
BHCOKY BOJIOIIPOHUKJIMBICTB, MOBITPS- 1 BOJIOTOEMHICTB. 3anac MIPOIYKTHB-
Hoi Bomorxt — 90—150 mMm.

Bucoki 3amacu 3araipHOTO i pyXOMOT0 a30Ty ITOB’s13aHi 3 aKTHBHOKO HIT-
pudikariero. [pyHTH MarOTh MiIBUIIEHY i BUCOKY 3abe3nedeHicTb Gocdo-
poM (45—60 mr/kr) i kamiem (300—400 mr/kr). [IpupoaHa poarodicTh HX
I'PYHTIB JIOCUTh BUCOKA, aJle BiI4yBa€cThCs HECTaua BOJIOTH. IX GOHITET Kojtu-
Ba€THCS BT 55 (Heer60K1 rpyHTI/I) 110 86 GaimiB (THOOKI rpyHTH)

Yopuozemu 3BHYANHI MMOJAHI poAaMu: MOAATBHUMU, MIEISIPHO-KapOo-
KATHHMHU 1 COJIOHLICBATHMH.
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YopHo3emu 3BuyaviHi MiLensspHO-kapOoHaTHI

[Mommupeni B 3aanHicTpoBi Ta Mixkpiuui Jynait — J{HicTep Ha nobpe npe-
HOBaHMX BOAOMINIAX, YKPUTHX JIECOBUMH TIOPOJaMH.

OcoOnuBHiA TIAPOTEPMIYHAN PEKUM 1 OIOTEHHICTH IIMX IPYHTIB 00yMoO-
BJIIOE BHCOKY PYXOMICTh KapOOHATiB y IPYHTOBOMY TpO(iii 1 BUIICHHS iX
K y (hopMi OLITO31pKH, TaK 1 y BUNNISIII PSICHOTO TICEBIOMITIEINIIO.

[Ipodine yopHO3eMiB 3BUYAWHUX MILEJIAPHO-KapOOHATHUX aHAJIOTTYHUH
OyZ0Bi YOpHO3EeMiB 3BUYAWHUX, aJie Ha BIAMIHY BiJl HUX Ma€ OUIbIIy rpyOus-
Hy npo¢itro (65—130 cMm), BenuKy KinbKiCTh KPOTOBUH, Y€PBOPOTH, KOIIPO-
TiTiB. BUCOKa OCTPYKTYPEHICTD, ITyXKICTh IPYHTY CIIPHSIE TAPHOMY IIPOMOYY-
BaHHIO HOTO aTMOC(EPHUMH BOJaMU. Y MiBHIYHIH YaCTHHI PO3MOBCIOMKCHHS
IIUX TPYHTIB TiIIC i JJETKOPO3UYNHHI COJi BUMHUBAIOTHCS Ha MHONHY 8—10 M,
a B MiBIEHHIN — Ha 4—5 M.

Bynosa mpodinto:
H — rymycoBuii ropu3oHT rpyousHoro 40—60 cM, TeMHO-CipHii, op-
HUIl — TMOpPOXYBaTO-TPYIKYBATHH, MITOPHUH — APIOHO3EPHUCTUH, pPO3-

CHUITYACTHH, IHKOJIM Ha TPAaHSIX CTPYKTYPHUX arperariB KapOOHATHA IBiJb,
0araTo KOIpoJiTIB, MEepPexXif| MOCTYTOBUH;

HPx — BepxHiil nepexinHuii ropu3zoHT rpyousnorw 20—30 cMm, TeMHO-
cipuii 3 OypyBaruM i OijiecyBaTUM BIATIHKOM 32 paXyHOK PSCHOI KapOOHATHOT
1BLI1, 6araTto KOmpoiTiB, Y4ePBOPOiH, EPEXi/] MOCTYNOBUH;

PHx — mnepexigHuii ropu3oHT rpyomsHoo 20—30 cM TeMHO-Cipuii
3 OiecyBaTuM BIATIHKOM 3aB/SIKH KapOOHATHOMY MIleIIil0, TPYAKYBaTO-TO-
piXyBaTHii 32 paXyHOK PETIKTOBHUX KOTIPOIITIB, 0arato cy4acHUX 4epBOPOiH
3 KOMIPOJITaMH, TIePEeXif MOCTYIOBHIH;

Phk — HmKHIN nepexinauid ropu3oHT rpyousHoro 20—30 cM cnadkory-
MYyCOBaHHH, OpyIHO-Oypuii, Myke 6araTo MOJOBKEHUX Ta OKPYIIIMX PEIKTO-
BUX KOIIPOJITIB, KPOTOBHH, CYy4aCHHX YEPBOPOTH, Oararo kKapOOHATHOI IBLNI,
MoXke OyTH OL103ipKa B HWKHIN YaCTHHI TOPU3OHTY, MEPEXiJ MOCTYIIOBHIA;

Px — rpynToTBOopHa mopona 3 110—120 cwm, Oinmo3zipka 10 TIMOMHH
160—170 cMm, cnabkorymycoBaHui, 0arato 4epBoOpoiH, sKi 3alI0OBHEHI TyMYy-
COBaHUM MaTepiajioM.

i rpyatu Mmictate 3—6% rymycy rymarnoro tuny (Crkx: Chrx=2—3).
Cyma oOMiHHHX OCHOB cknanae 20—45 mr-eks/100 . TpyHTY 3aJE€XKHO Bif
rpanynomeTpudHoro ckiany. Y 'BK nepeBaxarors ionn Mg2+ 1 Ca2+. Ymict
0OMIHHOTO KaJIbllito B 3—4 pa3u OuIbIe, HI’K MarHiro.

HYopHo3emu riBaeHHi

IMommpeni y niBaenHii minzoni Cremy, mepeBakHo B Mekax [IpuaopHo-
MOPCHKOT HH30BUHU Ha HIMPOKOXBHJISICTHX 1 IJIOCKOPIBHUHHHMX BOZOLIAX
i cxunax. I'pyHTH copMyBammcs mijg KOCTPUUEBO-KOBUIOBOK POCIUHHICTIO
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Ha Jiecax, YepBOHO-OypHX IIMHAX Ta iHIINX ITOPOJIaX, B YMOBaX IMOCYIILTHBO-
ro kmimary (350—400 mm). HeBennka KiIbKICTh OTI/IiB, @ OTXKE, CIIA0KE MPo-
MHBaHHS 3yMOBIUIH HEIMOOKE TIPOHIUKHEHHS KOPEHIB POCIIHH y IPYHT. Tomy
IPYHT Mae KOPOTKHIA IyMyCOBaHHii npodnnb I'py6usna npodinto yopHO3EMIB
HIBICHHUX 301IBIIYEThCS 31 CXOMy Ha 3axia. Y IpyHTaX JiBOOEPEXKs BOHA
ckiagae 5S0—75 cm, Ha mpaBodepercki — 65—85 cM, a IIpu JIeTKoMy TpaHy-
nomeTpuaHoMy ckiazi 10 80—100cwM.

OcCoOIMBOCTI TiAPOTEPMANBHOTO PEXUMY 30HH OOYMOBIIOTH TOCIA0-
JICHY aKyMYJISIIiio ryMycy B IpyHTi. JliarHOCTUYHUMH O3HAKaMH npodmno
€ yHIlHLHeHHSI MepexiTHIX FOpI/ISOHTlB sIKe TOCHITIOETHCS 3 TIIBHOYI HA ITiB-
JICHb IiJJ30HU. [HKOJIM MOMITHI cllaOKi O3HAKH COJIOHIIFOBATOCTI, SIKi 301JTb-
NIYIOThCS B 3pOINyBalbHUX I'pyHTaX. Ha mmouai 60—120 cM 3HaXOIUThCS
VINITBHEHUH TIap 3 pACKOIO 0171031pKot0. Y MaTepHHCHKIN MOpo/Ii Ha ITHOWHI
2—2.,5 M y miBeHHiN Ta 4 M y MIBHIYHINA YacTHHI MIA30HH 3aJISITA€ TillC Ta
IHIII JIETKOPO34YHMHHI COJIi.

YopHo3eMH MiBACHHI MalOTh aKyMYJISITABHUHN THIT TTPODIITIO:

H/k+Hpx+Phk+Pk+Ps a6o

H/x+Hp(i)k+Ph(i)k+Px+Ps

IIpodine 4yopHO3EMIB TIBJACHHUX HArajy€ 4YOPHO3EMHU 3BHUAlHI He-
mIMOOKI, ajie MarTh OLIbII KOPOTKUM IMepexis| JO0 MaTepPUHCHKOI MOPOIU
W YIIUTbHEHHS B EPEXiIHUX TOPU3OHTAX.

bynosa mpodinto:

H — rymycosuii ropu3oHT rpyonsHoio 27—40 cM, TeMHO-CipHil, OpHHIH
map MOPOXyBaTO-TPYAKYBATHH, ¥ CyXOMY CTaHI OpMJIMCTHH, IiTOpHO-3ep-
HUCTHH, 6araro KOMpPOJITIB, MePeXiT NOCTYIOBHA;

Hpx — BepxHiit nepexiguuii TopuzoHT rpyousnoto 10—20 cm, TemMHo-
cipwii, 3 OypyBaTUM BiITIHKOM, TPY/IKyBaTO-3epHUCTHH, yITITbHEHNUH, Oarato
KOIIPOJIITIB, IIEPEeXiJ MOCTYTIOBUN;

Phk — HmxHIN nepexigauii Topu3oHT rpyousnoro 10—20 cm, TeMHO-0y-
pHii 3 TEMHO-CIpUMH T'YMYCOBAaHUMH IUISIMAMH, 3€PHUCTO-TPYAKYBaTO-IIPH-
3MaTn4yHui (200 TopiXyBaTHii), YUIUIFHEHUH, HA TPAHAX CTPYKTYpHHUX arpe-
ratiB MOXKyTb OyTH 3aTiKU TyMYyCy, MepexiJl MOCTYNOBUN Y BUIIIAI SI3UKIB,
0 YepPBOPOiHAX 1 KOPECHEBUIIAX;

Pk — marepuHchKa mopoga — Jec, y BepxHii gactuHi (10—15 cm)
CJTa0KOTyMyCOBa B X0JlaX YepB’sIKiB 1 KOpEHEeBHHAX, 3 65—120 cM — psicka
kapOoHaTHa 0ino3ipka, 3 200—400 cM — Jpy3u TilCy, HUIIE — PO3YUHHI
coni (Pks).

YMicT TyMycy B IPyHTaX BaKKOTO T'paHYJIOMETPUYHOTO CKIamy 2,5—
4,3%, y cepeqHbOCYIIIMHKOBUX 2—3%, JIErKOCYINIMHKOBHX 1 CyMillaHUX
0,4—2%. I'ymyc rymaraoro tumy: Crk: Chx = 2—3. Peakuis cepenosuiia
6mu3bka 1o HedrpansHoi (pH,,, 6,8—7,6). Cyma oOMiHHO-yBiOpaHUX OC-
HOB 3aJI&KHO BiJ TPaHYJIOMETPHYHOIO CKJIaay KOJIMBA€Thcs Big 3—I15 no
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17—50 mr-exs/100 r rpynty. CroisBignomrenHs B 'BK ionie Ca?+ i Mg2+
i By3bke (3—5:1). KinmbkicTh 00MiHHUX ioHIB Na* — 0,1—1 mr-exs/100 T
IPYHTY. YopHo3eMH MiBAEHHI HajeXaTb 0 Majlo r'yMycHuX (MeHue 3 (4)%)
1 cnabkorymycoBaHux (6ibiue 3 (4)%) BUIB.

IpyHTH MaIOTh JIOCTATHHO BUCOKHUII PIBEHB MOTEHLIMHOT POFOYOCTI, aje
B HUX OpaKye BOJIOTH.

YopHo3eMH MiBJCHHI MOAUIAIOTE Ha MoAanbHi (B A3zoBo-IIpuuopHo-
MOPCBKiil TPOBiHIIT), MilleTApHO-KapOoHaTHi (B 3aaAHITPOBChKOMY Ta Kpum-
cpkomy Crery) 1 COJIOHIIOBATI (Ha MEXi 3 TEMHO-KAIITAHOBUMH IPYHTAMH ).

YopHo3emu niBAeHHI MiLessipHO-kapOOHaTHI

Y uux rpyHTax Ha pany 3 017103epHOI0 KapOOHATH BUALISIOTHCS Y BUTIISII
TICEBIOMILIENIO | TOHKOTOJIBYACTHX YTBOPEHD. I pyHTH 3a/IHICTPOB ST MAIOTh
DIMOOKUH TyMyCOBaHHH MPOQITh CepeTHHOITHOOKI 3 03HAKAMH CHIIBHOI 0i0-
TEHHOCTI (KOTIPOJIITH, YEPBOPOIHH), a TPYHTH KpuMChKoro Crermy — KOpoT-
KorpoisibHI (HEMTMOOKI), MEHII O10TeHHI.

Bynosa npo¢into ux rpyHTIiB aHaJIOTi9YHa YOpHO3eMaM MiBAeHHUM. CKu-
narotb Big HCI 3 moBepxHi 10 25—65 cm, 6ino3ipka 3ansrae 3 MMOUHNA 65—
105 cm.

[pyHTH HaJIEkKATh JI0 MAJIOTYMYCHHUX i CITa0KOTYMYCOBaHHMX BHIIB. YMicT
rymycy 1,5—3,9%, cnisBigHomenns Crk: Cpx = 1—1,3, B HIDKHIX TOpH-
30HTax 3MeHIyeThes 10 0,3-0,4. Peakiiis cepesioBuIla B T'yMyCOBOMY TOpH-
30HTI Onm3bKa 10 HelTpanbHoi (pH,,, 7—7,5), 3 TTHOWHOIO MiATYTYBYEThCA
no 8—38,5. Cyma oOMmiHHHX ocHOB 23—50 mr-exs/100 r rpyHTy. CriBBij-
HomreHHst Mix ionamu Ca2t 1 Mg?* B 'BK 3—S8: 1. ¥YMmicT 0OMiHHUX 10HIB

at— 0,1—2wmr-exs/100 T rpyHTY.

YopHo3emu Ha HeslecoBux rnopodax

YTBOpeHHs LUX IPYHTIB BiAOyBa€ThCSA HA DMHAX, JaBHIX KOPIHHUX 1 ajto-
BiaJbHUX IMICKaX, OBl KPeHASHO-MEpreNeBUX MOpiJ, BalHAKIB, JOJIO-
MITIB MICKOBHKIB, CIIAHI[B, TPaHITy. BIacTHBOCTI YOpPHO3EMIiB Ha HEJICCOBHX
Hopojax y 3Ha4YHid Mipi 3aJIeKHUTH BiJ XIMIYHUX, (DiI3UYHHUX 1 BOIHO- (bimq—
HUX BJIACTHBOCTEH Hopu[ VY Mipy miJIBUIIEHHS 3BOJIOKCHHSI B HANPSMKY 13
CXOIy Ha 3axij, pomoqlcTL IIUX TPYHTIB l'[l)IBI/IH_[y€TLC$[ Ha rpy6u3Hy mpo-
(i YOpHO3EMIB Ha eITIOBIT IUTFHUX MTOpix BIutnBae penbed. Ha mixsnmie-
HUX JUITHKaX (OPMYFOTHCS CITA0KOPO3BUHEHI IPYHTH (IPYOH3HOIO 110 25 cM),
HWKYE 32 CXHUIIOM iX TpyOM3HA 3pOCTac i B HU30BHHAX csarae | M i OinbIe.

YopHO3eMH Ha HEJIECOBUX MOPOJAX MAIOTh aKyMYJISATHBHHUI THIT IPOQi-
mo. Ymict rymycy 1—6%, y ckialli TyMyCOBHX PEYOBUH MEPEBaKaIOTh I'y-
maru (Crk: Cok = 1,2—2,2).
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VYV mpodini qopHo3eMiB SIK1 CQ)opMyBanHCﬂ Ha 663Kap60HaTHI/IX opo-
nax (€Ki IIMHM, MICKH, €TIOBIH MCKOBUKIB i CJ'IaHLIIB) BI,I[CYTHI Kap0o-
naru. Ix npodins: H+Hp+Ph+P. fpyHTH YTBOpEHI Ha eniosii kapbonam-
HUX NOpoOax, CKHUIAIOTH 3 MOBEPXHi, MAIOTh YJIAMKH IHX MOPI y mpodii:
Hx+Hpk+Phk+Pk.

YopHo3eMHu Ha enuxax MatoTh TuOokuit npodins (80—120 cm), Bakkuit
TPaHYJIOMETPUYHUHN CKJIAJ, 36PHUCTO-TOPOXYBATy CTPYKTYPY, IIiIbHI.

YopHo3zemu Ha niwganux TOPOAAX MAIOTh PO3TATHYTUH podisib 10 80—
120 cM, mictaTh Masio rymycy (Bix 1 1o 3%) 1 migBumeny cyxicte. Lli rpyH-
TH OyBalOTh CepenHbOrTHOOKHMH (3 Tpodinem 45 (65)—S80 (85) cm) i He-
b0kl (25—45 cm). Yacto Ha mmbuHi 0,5—1 cM 3a1sraroTh 1n0xo8aHi
rpyumu (Fs).

YopHOo3eMH Ha entosii winbHux nopio OyBaloTh: CEPeTHBOIITHOOKI, HETIIH-
00K (KOpOTKOTIPOQLIIBbHI) Ta JTy’Ke HETITMOOK] (HETOBHOPO3BUHEH1) BUIH.

YopHozemu epogoBaHi Ta HAMUTI TPYHTY

EponoBaHi 4yopHO3eMH 3alsraloTh Ha CXuijaxX. 3a CTYNEHEM PO3BHUTKY

€pO3iHHKUX MPOLECIB MPOLECIB X MOAUISIOTH Ha MiAPO3PIH:

* cnadoxo3mMumi — 3MHUTO MEHII TOJOBHHA T'YMYCOBO-aKyMYJISTHBHOTO
TOPU30HTY, TPYHTH 3aiMarOTh MOJIOT1 CXUIIH;

* cepeoHbo3MUMI — 3MUTO OiIbINE MONOBHHY a00 BECh T'yMYCOBO-aKy-
MYJISTUBHUIA TOPU3OHT, IPYHTH 3aiMArOTh MOKATI CXHJIH;

*  CUnbHO3ZMUMI — 3MUTHI TYMYCOBHH 1 BEpXHIH epeXiTHUN TOPU30HTH
(H+HpK), rpyHTH 3aiiMarOTh MMOKATI 1 KPYTi CXUIIH;

* Hamumi — Yy TIJHIXOKSIX CXHJIB, 1O JHY OajoK Ha JeNIOBIabHUX
nurerax, KyIm 3HOCUTHCS TYMYyCOBaHUH etoBiid. [ pyOnu3Ha rymyco-
BO-aKyMYJISITHBHOTO TOPHU30HTY 30UTBIIYEThCs OubIe HixXK HA 30 cM.
3n0KeHHs TOHKOLIapyBare.

IHAnBIgyanbHe HaB4asibHO-4ociaHe 3aBaaHHs (1, 4)

3apnanns 1. Ha BkazaHux BUKIIajaueM MOHOIITaX yopHo3emiB Jlicocre-
ny i Ctemy BCTaHOBITH MeXi T€HETUYHUX TOpU30HTIB. Onuuiite Mopdoo-
rivHi 03Haku KX npodinis. JaiTe Ha3By JOCTIIHKEHUM IPYHTaM.

3aBaaHHs A71s1 caMocCTiiHoi poboTtu (2, 3, 5)

3apaannsa 2. [lopiBHsiiTe cBiif onuc npodiiaiB MOHOMITIB 3 MOpdoIoriy-
HUMHU XapaKTepUCTHKaMHU TOMIOHUX IPYHTIB B «ATiace MOYB YKPAaHHCKOH
CCPy» abo migpyuyHukax. [lepenuimiTh OCHOBHI arpoHOMidHi XapakKTepH-
CTHKH YOPHO3EMIB 3 JITepaTrypH B CBiil JaOOpaTOpHHA 30IIMT. 3aMalltOUTe
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npodiJbHY XapaKTepHCTHKY MiITHITIB YOpHO3eMiB. JlaliTe OMIHKY PIBHIO PO-
JIOYOCTI YOPHO3EMIB. YKaXKITh IIISIXU 30€PEKEHHS, MMiJIBUIIEHHS POIIOYOCTI
1 paIioHaNTBEHOTO CLTECHKOTOCTIONAPCHKOT0 BUKOPUCTAHHS [IUX IPYHTIB.

3aBnannsa 3. V «PoOoyoMy 30IIHTI» 3amUINITh XapaKTEPUCTUKY YMOB
rpyHrotBopennst B Jlicoctemy i Cremy, knacudikauito, OynoBy mnpodinis,
OCHOBHI arpoHOMi4Hi BIIacCTUBOCTI 4YopHOo3eMiB. Hamanoiite npodinbHy Xa-
paktepucTuky dopHozemy 3a C. C. HeyctpyeBum. JlaiiTe sSiKiCHY OLIIHKY 4Op-
HO3EeMaM 1 3alPOTNIOHYHTE palioHalbHI IUISXH IX BUKOPHCTAHHS.

3aBnanns 4. OnumriTe 32 MOp(HOIOTTYHUMH O3HAKaMH, BKa3aH1 BUKJIa/la-
4geM, Ipodil TyIHUX IPYHTIB 1 YOPHO3EMIB JTyYHUX. 3alHIIITE B Taboparop-
HUi 301uT. [laiiTe Ha3By JOCIIIKEHUM IPYHTaM.

3aBnanus 5. Bimnykaiite B miTeparypi onmuc MopdoIoridyHUX O3HAK i ar-
POHOMIYHHX MapaMeTpiB MOMIOHUX IPyHTIB. B maboparopHuii 30T miepe-
MUIIITh OCHOBHI arpOHOMIYHI XapaKTePUCTHKHU JTYYHUX IPYHTIB 1 YOPHO3EMIB
nmyyHux. JlaiTe omiHKy piBHIO ipodiiro ix poarodocTi. Has3BiTh 3axoam om0
MiBUIICHHS 1 30€pe)KeHHSI 1 T IBUIIIEHHS POAFOYOCTI, IIJISIXH PaIliOHAIEHOTO
BUKOPUCTAHHS IIUX IPYHTIB y CLIBCHKOMY TOCIIOAAPCTBI.

Obnaonanna: MOHONITH TPYHTIB, CAaHTUMETPOBA CTpidKa, KOJIHOPOBI
oJiBIIi, KOJIBOPOBi PoTorpadii mpodiniB IpyHTIB.

Bupilumntv KOHKpEeTHI cutyauii

1.V nBox cxoxux npodissx 4opHO3eMiB, 3aKIaJICHUX y MIBHIUHIH Ta MiB-
JeHHIN 9acTHHaX XapKiBChKOI 001acTi, Oyilo BUSBICHO AesKi BiqMinu. [1po-
¢bine Nel mae rpyousny 118 oM, kapOOHATH BUAUISIOTECSA Y (HOPMI MTPOKH-
JIOK, MaTepUHCHKa TIopoaa — HezaconeHui Jic. [Ipodins Ne 2 mae rpyousny
78 cM, xapOOHATH BHIUSIIOTHCS y (hopMi OLI031pKH, MaTepUHCHKA TOpPOAa
y BEpXHiil YaCTHHI He3acOJIeHa, a Ha IHOWHI 3 M MICTHTB TiIIC.

[aiiTe Ha3By MiATHIIAM [IUX YOPHO3EMIB.

2. Ilix yac gOCHIKEHHST YOTUPHOX PO3Pi3iB YOPHO3EMiB THIIOBHX OyIO
BCTaHOBJICHO, 110 CKUMaHHs IpyHTY Bifg HC/ ciocTepiraerbes 3 pi3HOI -
ounn: 10 cm, 50 cm, 75 cm, 100 cm.

Jlo SIKMX POJIIB HANEXKATh Il YOPHO3EMH?

3. Ilix yac HaBYAJIBHOT MPAKTUKH 3 TPYHTO3HABCTBA CTY/JCHT OIUCAB MPO-
(b TPYHTY, 3aKITaEHOTO HA IPHOATKOBOMY CXHJII MiXKOaJIKOBOTO BOJOILITY
3 YXWIJIOM 2°. IePIIUi TOPU30HT — T00pe i pIBHOMIPHO I'yMyCOBaHHI, TEMHO-
Cipui, rpy/IKyBaTo-3¢pHUACTHIA, Oe3kapOOHATHUH, rpyOou3HOIO 31 cM. [pyruii
TOPU30HT — TEMHYBATO-Cipuii 3 OypyBaTHUM BIATIHKOM, 10Ope i piBHOMIpHO
TyMycOBaHUH, Oe3kapOoHaTHUH, HOro HIDKHS Mexa — 63 cm. Tpetiit ropu-
30HT — cCipuii 3 OypyBaTuM BIiJTIHKOM, JI0Ope, ajie HePIBHOMIPHO TYMYCO-
BaHUH 32 PaXyHOK BEIIUKOI KIIBKOCTI KPOTOBHH 3 TYMYCHHM i 0€3ryMyCHUM
Marepianom, ckunae Big HCIl 3 70 cM, HMxKHS Mexa Topu3oHTy — 80 cM.
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MarepuHChKa opoza OypyBaro-TajeBa, ITyXka, HOpucTa, KapOOHaTHA IBLITb.
Harmumrite npodine rpyHTY, AaiiTe oMy Ha3By 3 ypaXyBaHHSIM CTYICHS €po-
JIOBAaHOCTI.

4. Ha cxumi Oanku 3 yxusom 8% Oyio onucaHo npodiis epoJoBaHOrO
YOpHO3eMY. YKaXiTh CTYMiHb 3MHUTOCTI IPYHTY, SIKIIO BiH Ma€ Takui Mpo-
¢inb: Tlepmnii TOpU30HT — TEMHYBATO-Oypui, TPYIKyBaTHii, KapOOHATHUN
rpyOu3HOI0 27 cM, JPYTHil TOPU30HT — OpyIHO-OypHii, KPOTOBUHH, KapOo-
HATHUH, TPYAKYyBaTui, rpyon3Horo 30 cM, MaTepHHCHKA OPOJa — YEPBOHO-
Oypa, IIIMHUCTA, 3 POXKIITKAMH 1 TUIIMaMH KapOOHATIB.

5. B Oxecskiit obmacti Ha rutaro Oyio onmcano npodins goprozemy. [ py-
ouszHa npodiro — 63 cm, kunuTh Bix HCI 3 20 cM, kKapOOHATH B TIEpeXi-
HUX TOPU30HTAX 1 MOPOJI BUAUISIFOTBCS Y BHIVIsLII O1103ipKH. MaTepuHChKa
MopoJIia Ha TIMOWHI 2 M, MiCTHTB TiIIC, & HUKYE — PO3YMHU COJII.

6. Ha 6opogiii Tepaci piuku ornmcani 1Ba po3pisu. Po3piz Ne 1 3aknagennii
Ha BEpIIMHI MIIAHOTO ropba 1 Mae Takuil mpodiab: Mepurid TOPU30HT —
c1a0KopoO3KJiIa/ieHa JTicoBa MiICTHIIKA TPYOU3HOIO 2 CM; IPYTHI TOPU3OHT —
CBITJIO-CIpUH 3 KOBTUM BiJITIHKOM, CJ1a0KOTyMYCOBaHHUH, 3B’ SI3aHOMIIIAHUH,
HEMIIHO TPYIKyBaTHii TpyOn3Ho0 11 cM; TpeTiit TOpU30HT — OpPYAKO-KOB-
THH, JyXe CIaOKOTyMyCOBaHMHU, MiMIaHUN TPyOH3HOIO 6 CM; MaTepUHCHKa
Mopoa — >KOBTHIA TicOK. Po3piz Ne 2 3akia/ieHO B KOTJIOBWHI BHyBaHHS.
[Neprmii TOpU30HT — HAMIBPO3KJIa/IeHa JIICOBA MiJICTHIIKA TPYOU3HO0 3 CM;
JOpYTHil TOPU30HT — Ciphil, TTOMIPHO TYMYCOBaHHH, CyMIIIaHUHA TIpyOm3-
HOIO 27 CM; TPETi TOPU3OHT — MEPEXiTHUN 10 MaTEPUHCHKOI MOPOIH,
SICHO-CIpUH 3 JKOBTHUM BIiJUIIHKOM, CJIA0KOTYMYCOBaHHU rpyOu3HO0O 12 cM;
MAaTepHHChKA TIOpOAa — SICHO-)KOBTHH KBapIEBHH IMICOK 3 TOPH30HTAIIb-
HUMHU OypHMH XBWISICTUMH CYITIIAHUMH TpOIIapkaMu 3aBTOBIIKK 1,0—
1,5 cm. Becw npodine rpyHTy Bosoruit. [TinrpyHTOBI BOIU 3HAXOASATHCS Ha
muouHi 4 M. Harumnite ipodisti 060X TpyHTIB, 1alTe iM Ha3By. Sk 1X IOMiTb-
HO BUKOPHCTOBYBaTH?

7. Po3pi3 3aknazeHo Ha aHi 6anku. [Ipodinb akyMynsaTHBHOTO TUITY JIyKe
Jno0pe ryMycoBaHui 10 TuOuHU 125 cM. 3 mmubunu 62 cM (B Apyromy nepe-
X1THOMY TOPH30HTi) Ha TEMHYBaTO-CipoMy (pOHI TOMITHHUH CHU3yBaTHii BiATi-
HOK, TOPH30HT CHPHH, 3 IMTMOWHOIO CH3YBAaTHH BIATIHOK 1 BOJIOTIiCTh 3pOCTa-
10Th, KapOOHATH BUIUISIOTHCS y BUIVISII KOHKPEIIH 1 ICHO-CipHX MPOIIapKiB.
MarepuHChKa Toposa mapyBara, MiCIIMH T'yMycoBaHa. Bech mpodins ce-
penHbOCYITMHKOBHMA. [TiIIpyHTOBI ITPicHI BOAM Ha IIHOWHI 3 M.

Harmumnite rpyHTOBH# ipodins. JlaliTe HA3BYy IPYHTY.

8. ITix gac obcTexkeHHs PO YOPHO3EMY B MaTepUHCHKIN IMOPOJIi Ha
mmuOuHi 110 cm Oyno BusiBiIeHO ci1abKi 03HaKW oriieeHHs1. J{aliTe Ha3By 1bO-
MY YOPHO3EMY.

Pexomenoosana nimepamypa: [2, 3, 4, 6, 7, 8, 9, 10, 13, 14].



KALUTAHOBI 'PYHTU CYXOIrO CTENY

110 uac posensioy memu nompioHo GUEYUMU MAKi NUMAHHS.

1. Teocpaghiune posnoscioddicenns i Xapakmepucmura akmopie rpyH-
MOMBOPEHHS 6 30HI POPMYBAHHIA KAWIMAHOBUX TPYHMIE.

2. Iloxooowcenns, 6y0oea npoginto, cKiad azpoHOMIYHA XAPAKMEPUCMu-
Ka, K1acupixayisi KaumaHosux IpyHmie.

3. Ocobnuseocmi poodiovocmi KAWMAHOBUX IPYHMIE, 3aX00U W00 ii
nioguwenna. Payionanvhe cinbcbkococnooapcbke GUKOPUCMAHHA YUX
TPYHMIS.

lMpupoaHi yMmoBY rpyHTOTBOPEHHS

30HA CYXOTI'O CTEINY 3zaiimae HaiftHmk4ay yactuny [Ipudaopromop-
ChKOI HU30BMHHM, [lprcuBammist, MiBHIYHY 3HIKEHY dYacTHHY CTEmoBOTO
Kpumy. Mexi i BU3HAYaIOTHCS TIOIMIUPEHHSIM CYyXOCTETIOBOTO ITiITUITY JaH I~
madTiB 3 TEMHO-KAIITAHOBUMHU i KaIlITAHOBUMHU IPYHTaMHU, 1110 PO3BUHYIHUCS
i1 TTOJIMHOBO-3JIAKOBUMH CTENaMH. Y CyXOCTENOBHUX (PiTOLEHO3axX AOMiHY-
I0Th KOBHJIA BOJIOCHCTA 1 JlecciHra, TUITYAK, )KUTHSK rpe0iHYacTUH, TIOIHH
KPUMCBKUI Ta aBCTPICHKUHN, BIHUYYS ClIaHKe, KaMpopocMma. 3HUKEHHS 3ail-
HAT1 yIPYNOBaHHIMHU Ha COJIOHIISX 1 COJOHYAKAX, Y AKUX MOIIUPEH] KEPMEK,
capcasaH, COIHUK, TOKICHUIA Ta 1H. TeMHO-KalTaHOB1 IPYHTH IIEPEBaXKAIOTh
1o BCiif TepuTopii, 3aiiMaroun i By3bKy CMyTy y30epexoxs HopHOro mops.
Kamrranosi rpyatn copmysanucs y IlpucuBanmmi. XapaktepHoio 0co0-
JUBICTIO IUX TPYHTIB € iX COJIOHIFOBATICTh, SIKA MiJBHIIYETHCS Mapajielib-
HO 3017BIICHHIO MOCYNUIMBOCTI KITiMary. ¥ KOMIUICKCI 3 COJIOHITFOBATHMHU
IPYHTAMH 3QJIATa0Th COJIOHIN, a B [IpucuBamniimi — cyibhaTHI COTOHYAKH.
[IpUYMHOIO CONOHLIOBATOCTI LIMX IPYHTIB AOCHIJHUKH MOSICHIOIOTH THM, 1110
B MUHYJIOMY IPYHTOBI BOJIM OyJIn BUIIIE Cy4acHOTO piBHA. Kpim Toro, mpuyu-
HOIO COJICHArPOMAJ[)KCHHSI B TPYHTaX € 1 010KIiMaTH4HI (haKToOpH.

CyxoctenoBi jaHmmadTH NpPeACTaBIeHI HU30BUHHUM DPIBHUHHO-TIPH-
MOPCBHKUM MifgKiIacoM. OITHOMAHITHICTD 1X CTPYKTYPH MOPYLIYETHCS KOMII-
JIeKCaMH CyYacCHHMX 1 JaBHIX JEJIbT, BUIOBI BIIMIHHOCTI 3yMOBJIEHI CTylIeHEM
JIPEHOBAHOCTI TEPUTOPIi, 3 UMM TOB’SI3aHU PO3BUTOK IMPOIECIB 3aCOJICH-
Hs. CyxocTenoBa 30Ha 3aKiHUyeThCs y30epexiksiM YopHOTo i A30BCHKOTO
MopiB. Ha po3ramoBaniii Ha miBAeHb BiJ cyxocTenoBoro [IpucuBars gac-
tuHi CtenoBoro KpuMy 3HOBY 3 SIBISIOTECS JaHAMA(TH MTiBICHHO-CTEIOBO-
TO THITY, SIKi TATHYTBCA 10 Tiepenrip’iB Kpumy.

Cyxoctenose [Ipugopraomop’s 3 [IpucuBanimsiv o6’ eanytotbes B IIPH-
YOPHOMOPCBHKO-IIPHA30OBCHKY IIPOBIHIIIIO. Y TEKTOHIYHOMY
BiJTHOIIIEHHI BOHA BiJIMTOBiIa€ MPHUOCKOBIiH yacTtuHi [I[ppaopHOMOpCHKOi 3amna-
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qund. [Tix CuBaniem qokeMOpiiicbkuid QyHIAMEHT 3HAXOANUTHCS Ha ITHOWHI
12500 M, a cymapHi aMIUTITYl HEOT€H-4YeTBEPTUHHUX pyXiB y [IpucuBamniri
cranoBisATh 250 M. Ile Mooma MOpchKka akyMyIIsITUBHA PiBHUHA, sIKa cop-
MyBaJIacsl TIPHU 3arajbHii TEHACHINI TepUTOpii MO OmycKaHHs. AOCONIOTHI
BIIMITKM TIOBEPXHI 3MEHINYIOTHCS 3 MIBHOYI Ha MiBJeHb Bix 50—45 M 10
15—10 M. KopiHHy JiTOreHHy OCHOBY JaHAMIA(TIB CTAHOBIATH MilL[AHO-
TJIMHUCTI KysJIBHUIBKI BIIKIAaIU, IEPEKPUTI YepPBOHO-OYpUMH TIIMHAMH TI0-
TYXKHICTIO 6 M 1 Oinbrre. Y TlpucuBamiini Ha KysIbHUIBKUX TIOPOJIaX 3ajsra-
I0Th QHTPOIIOTCHOBI JIECH 1 JICCOBH/IHI CYTIMHKH, AIOBIANbHO-ICIOBIabHI
1 aoBiaIbHI MICKY 1 CYIIMHKH, 03€PHIi, MOPCHKI Ta 03¢pHO-MOPCHKI CYIIH-
HIICTi, MyJTyBaTi i MiIaHO-4epernanikoBi BiKIaIu.

Kiimar nipoBiHIii € HAWOUTBII MOCYNUTUBHIA MMOPIBHSAHO 3 KJIIMaToM iH-
IIMX TPOBIHINKA cTEenoBOT 30HK. JIiTHI TeMIiepaTypy BiIHOCHO BHCOKI, 3UMa
KOpOTKa i ManocHikHa. Cepennst Temneparypa numnas 23—24 °C. beamopos-
Hu#t niepiox TpuBae 180—190 awuiB, a 6inst Mopckkoro y3oepexoks — 200—
220 nuiB. TpuBanicts Bererariiinoro nepiogy — 220—230 qaiB. Cyma aKTHB-
HUX TeMmeparyp 3a pik pocsrae 3300—3400 °C. IIpo 3HauHy NOCYLIUIUBICTD
KIIIMaTy CBIJUUTh BEJIMKE MEPEBHUILEHHS BUIIAPOBYBAHOCTI HAJ OMaJaMH.
Tak, mpu piuniii cymi omaniB 300—360 MM BHMapOBYBaHICTb CTAaHOBHUTb
900—1000 mm. 3a Temuii nepion Bunaaae 250 MM onaxiB. Ha 30HanbHO-
IPYHTOBOMY (DOHI CTBOPIOETHCS TUIIMHUCTICTh — COJIOHIISIMH, OCOJIOALTHMHE
IICHOBUMHM TPYHTAMH ITOAIB Ta MIIIaHUMHU IPyHTaMH B MOHMU331 J{Himpa.

3a maHamAagTHOI CTPYKTYPOIO MPOBIHIIO MOAUIAIOTh Ha TPH (i3HKO-
reorpagiuHi obmacri.

IIPUMOPCHhKA PIBHUHHA OBJIACTH 3aiiMae BY3bKY CMYTY BiJ
JHicTpoBCcHKOTO TUMaHy 10 JIHinpa, sika XapakTepH3y€eThCs IEePEBaKHO JTBO-
Ma BUAAMH JaHIIaQTiB:

1) necoBuMH piBHUHAMH 3 PO30OPAHUMH YOPHO3EMAaMH IiBICHHHMH CO-
JIOHIIFOBATUMH B KOMIUIEKCI 3 TEMHO-KAIITAHOBUMHU COJIOHIFOBATHMH IPYH-
Tamy; 2) cnabo IpeHOBaHUMH JIECOBUMH PIBHMHAMU 3 MOJAMHU; IPYHTH —
TEMHO-KAIIITAaHOB1 COJIOHI[IOBATI, COJIOHII, JIy9HO-COJIOHYAKyBati. Pembed
YPI3HOMaHITHIOIOThH JMMaHHU Ta Oanku. Ha y30epexoksx jauMaHiB TpoJsra-
I0Th COJIOHYAKH, /I POCTYTh COJIOHEIlb 3BUYAHUMN, COMHUK, Kypai COI0BHH,
HOKiCHHI Ta iH. Tepurtopis o0macTi XapaKTepHU3yeThCsS BUCOKHM pPiBHEM
3eMJICpOOCHKOI (MENTOpaTHBHOT), PEeKpeariiifHoi 0c-BOEHOCTI W MiCBhKOi 3a-
OynoBH.

HUWKHBOIHIIIPOBCHKA OBJIACTH (OJIELILLIA) sBnsie coboto axy-
MYJSITHBHY TEpacoOBO-IEIBTOBY DPIBHUHY. [€ONOTiYHY OCHOBY CyYacHHX
nmaHAmadTiB yTBOPIOIOTH MIIIaHI BIIKIIAIH, JIECOBUIHI CYIICKU W CYTTIMHKH.
[Timano-CyrIMHKOBa TOBIIA ANIOBIAJIBHUX BiJKJIAJAIB 3aJIra€ HA BaIHSIKO-
BHX 1 MIIIAHO-TIIMHUCTHX HEOT€HOBUX MOPOaX. AJOBIaIbHO-EJIBTOBI BijI-
KJIQJW MalOTh Pi3HUU JITONOTIYHUHN cKkianx i rmuouny. Tak, miuOuHa MICKiB
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1 JIECOBUX CYDIMHUCTHX TOPiA Y MiBHIYHO-CXIMHIN YaCTHHI CTAHOBUTH 5—
7 M, a Ha MiBJIEHB BiJ] HUX TOBIIA TEPACOBUX BiAKIaIIB qocsrae 78 m. [Tima-
HUH TTOKPHUB CIIA00XBHIIICTOI HU30BHHHOI PIBHUHY BIUIMBA€E HA MiCIIEBI KJIi-
MaTu4yHi YMOBH. L{e posIBIIsIETHCS B MOCUIICHHI BIIMIHHOCTI PIYHOTO 1 0CO0-
JIMBO 100OBOrO XOMy TEMIIEpaTyp MOBITPS 1 IPYHTY, HOCYILIMBOCTI 4epe3
HIBUJKE MPOCOYYBAaHHs BOJIOTH Y IO LIbOTO MOKpUBY. PiuHa cyma omnanis
He Oinpme 350 MM, a BUIapoByBaHICTh cTaHOBUTH 750—800 mm. CTik Maii-
JKE MOBHICTIO ITiJ[36MHUI, TOMY MOCTIHHUX BOJAOTOKIB TyT Hema. Jlanamad-
TH oOJiacTi mpejacTaBieHi: 1) TepacOBUMHU TMillaHO-JIECOBUMH PIBHUHAMH
3 TEMHO-KAIlITAHOBUMH 1 KallITAHOBUMH COJIOHIFOBATUMH IPYHTaMH, COJIOH-
ISIMH, JTYYHAMH COJIOHYaKaMHU M OCOJIOMIIMMHU TJIIEHOBHMH TPYHTAMH 3aria-
JMH (TTepeBaXarTh Y MIBICHHO-CXIJIHIA YacTHHI 00JIacTi); 2) TepacOBUMH
f TaBHOJETHTOBIMH TOPOWCTHMH ITINAHUMH PIBHUHAMH 3 JICPHOBHMH Ta
YOPHO3EMHHMH CJ1a00 TYMYCOBaHUMH IPyHTaMH; 3) 3aIUIaBHUMH JTYIHHMHA
3 TUIaBHSMH, OCTCITHCHUMH # COJIOHITFOBATO-COJOHYAKOBHMH JIyKaMu. Xa-
pPaKTEepHUM €JIEMEHTOM JaHAA(THOI CTPYKTYPH € IiIaHi apeHu — MacCH-
BU €0JIOBHX MINIAHUX TOPOIB 1 AedusaiiitHux 3anaaua Mk HUMu. Ha 1iBoOe-
pexoki uinpa mixk HoBoro Kaxoskoro i KiHOypHCBKOIO KOCOIO Ha BiiCTaHi
150 xM HamiuyeTbesl ciM BeNMKHX MimaHux apeH: Kaxoscbka, Kozawo-Jla-
repcbka, Bunorpanisceka, OmnemikiBebka, 30yp’iBcbka, IBaHiBCchbKa, cama
KinOypucpka koca. JlepeBHO-uarapHIKOBA POCIMHHICTh Ha apeHax HE 3aid-
Mae BEJIMKHX IUIOII, BOHA PECTABICHA, KPiM TyOOBHX 1 Oepe30BUX TaiiKiB,
TaKOX BepOOBO-IIIEIIFOTOBUMH 3apOCTSAMH, 31HOBATTIO JHIMIPOBCHKOIO. Ha ti-
CKaX pOCITH Taki Kcepo(diTHI JCpHUHHI 3JIaKH, SIK KOBWJIA ITICKOBa, KeJIepis i-
CKOBa i THINTPOBCHKA, KOCTpHI bekkepa, skuTHsK JlaBpenka. ¥ ditormenosax
COJIOHYAKYBaTHX JIYK MAHYIOTh COJHUK, COJOHEIb TPaB’IHUCTUI, COIOHYA-
KOBa aiicTpa 3BH4aiiHa. Ha Gomorax mommpeHi oueper, Kyra, pori3, OCOKH
Ta iH. 3aruaBHi JaHAMAa)TH BUHUKIN Ha MOTYXKHIA TOBII JIMMaHHO-MOP-
CHKHX BIJIKJIAJiB, HA SIKUX CPOPMYBAIKCS JEPHOBI ¥ Jy4HI, JIy4YHO-OO0JIOTHI
1 000THI IpyHTH. POCTMHHMI TIOKPHB 3ariaB MpeACTaBIeHUH BepOHIKaMH,
(hopmanissMu KyHHYHHKA, TUPII0 TTOB3YyYOTr0, CTOKOJIOCY 0€30CTOr0, MITIHII
Oinoi, OexmaHii 3BM4aifHOi, OCOK Ta iH. Ha GonoTax i y IUIaBHSAX POCTYTh
o4eperT, pori3, Kyra o3epHa. B o0nacTi mpoBeaeHO BENHUKY HAyKOBO-IOCIHi-
HYy ¥ IpakTHYIHY poOOTY i3 3aJIiCCHHS MIIIaHUX apeH, PO3BIIOBAHHS HIKHBO-
JHIIPOBCHKUX TICKIB NPUIMHWIOCS. Ha BETMKUX IIIOMIAX MOCAKEHO JIICH,
CTBOPEHO BHHOTPAHUKH, TUIOOBI CaJIu.
IIPUCHUBACBKO-IIPUA30OBCHKA OBJIACTH siBnsie coOOI0 MOPCHKY
aKyMYIIITUBHY TE€pacoBy PIBHUHY 1 € OJHIEIO 3 HAHOUIBIN 3HM)KEHUX 00OMa-
cTeilt crernoBoi 30HU. Y30epexksi A30BCchkoro Mopst i CuBariia migHIMaeTbes
HaJ piBHeM Mops juiie Ha 5—10 M. Y MexaX MOPCHKOI piBHHHH BHILIS-
I0ThCSI TPY TE€PACOBI PiBHI, SIKi BIAMOBIIAIOTh JaBHIH 1 MOJIO1 BEPXHBOTLIIO-
LIEHOBIi Ta JaBHbOEBKCHHCBKiN TepacaM. Ha mutioneHoBuX Tepacax Oarato
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BEJIMKHX 1 MalluX MoJiB. BoHU BUIOBKEHI, T0Ope BUPaXKeHi B pesibedi; TIIU-
OuHa 1X 3MIHIOETHECS Big S 1o 10 M. ¥V anaSOBCLKiﬁ YacTHHI 00J1acTi Tepacu
PO3YICHOBAHI TOJTHHAMH HEBEIHMKHX pl‘IOK i Gaymkamu. CBOCpl,ZlHI/IMI/I (1)opMa-
MH pesbedy € CHBaCchKi 03epa, JIMMaHH, MilIaHO-YePEIaIlkoBi KOCH, CTPLIKH,
HIEPECHUIIH.

i KIIiMaTHYHUX YMOB XapaKTepHi BUCOKI JIITHI TeMIlepaTypu MOBITps,
3HAYHA TPUBAJIICTH OE3MOPO3HOTO i BEreTalliiHOTO MEPIOiB, KOPOTKA, JyHKE
BHpa)XCHA MOCYIUIMBICTh. 3a Terumii nepiof Bunagae 200—260 MM onamis.
B YopHoro i A30BCBKOTO MOPIB MPOSIBISIETCS Y TIOCIA0IEHHI MOPO3iB,
3MCHIIICHHI BHCOTH CHiroBoro mokpuBy. Cepen iHmmx obmacteit Cremy 1
00JIaCTh BHIUIAETHCS HAUMEHIIOKW KUIBKICTIO OMAaJiB 1 HAHOLIBIIOW BHIIA-
POBYBaHICTIO, HAMMEHIITUMH BiJTHOCHOO BOJIOTICTIO TIOBITPS i MOBEPXHEBUM
cTokoM. Y miBHIYHOMY [IprcuBaniii o HerMMOOKNX OaTKax MOXIJIMBUIT Bec-
HsHUH a0o 3nmuBoBuUi cTik. [TocTiiinuii cTik MaroTh piukn Kopcak, JlosyBarka,
Ob6wutouna (OOuTiYHA), BOA0300pH SKUX 3HAXOIATHCS Ha cxwiax [Ipua3os-
CBHKOT BUCOUUHU. YIIITKY BOHH JKUBIISITBCS MMi3EMHUMHU BOIAMH.

V nannmadTHIA CTPYKTypi rONOBHY poJb BiIrpatoTh JIECOBI crabomape-
HOBaH1 PIBHUHH 3 TEMHO-KAIITAHOBHUMHU 1 KAIITAHOBUMH COJIOHIFOBATUMHU
IPYHTaMH, BEITUKOIO KUTbKICTIO MoAiB, y [IpucuBamiii — 31 coloHYaKaMu.
Kpim nonis, nommpeni Omtoanenoaioni HermuOoki 3amaguau. LlinuHHI mOo-
JTMHOBO-3J1aKOB1 CTETIH 36epira10TLc;1 Ha 0. Kyrokryn y CuBari Ha TepI/ITOpﬁ
A30B0-CHBachKOTO 3aMOBITHO-MHCIHBCHKOTO rocriontapersa. Tyt p03BI/IHeH1
acoriarii MmoJuHy KPHUMCHKOTO, JKUTHSKA, B 3alaJ{MHAX 1 3HIKCHHSX 13 CO-
JIOHYAaKyBaTUMH TPYHTAMH POCTYTh capca3aH, COJIOHEIb, COIHHUK, KypaHu,
KepMeK Ta iH. XapakTepHUMH JUTA I1i€T 00J1acTi € MilaHO-uepernanKkoBi KOCH-
CTPLIKU Ta TIEPECHUIIH.

Crnopymxennst [liBHIYHO-KpUMCBHKOTO KaHaTy Jao MOXJIMBICTH MeEio-
pyBaTH BEJHKI IUIONII CyXHX CTEIIB, 3aBISIKK YOMY TYT PO3BHBAETHCS 3POIIIY-
BaHE 3eMJICpPOOCTBO, B SIKOMY 3HA4YHA POJIb BiIBOAUTHCS BHPOILYBAHHIO PHCY.

KPHUMCBKA CTEIIOBA ITPOBIHI[IA 3aiimae pPIBHUHHY YacTUHY
KpI/IMCI)KOFO niBOCTpOBa naHumaq)TH SIKOI MOmiOHI 10 CEPENHBOCTEIOBHX.
Y TEKTOHIYHOMY BiJHOIICHHI BOHa OXOIUTIOE T€PLUHCHKI CTPYKTYpH C1<1¢)
cpkoi T — TapxankyTtcbke 1 CiMpepononbchKo-€BIATOPINCHKE TiTHST-
TS, ATBMHUHCBKY 3anaguHy. Cxigxa gactuHa CrenoBoro Kpnmy HamaexuTh
1o Tanono-KybaHChKOTO KpaliOBOTO MPOTHHY, B MEKaX SIKOTO BHIUISETHCS
[HmonbpCchbKa 3amaguHa 1 ckiaadyacti cTpykTypu KepueHCHKOro miBOCTpOBa.
YV HeoreHi i aHTPOIOTEHI TePIUHCHKI CTPYKTYPH 3a3HAIN TEKTOHIYHUX PYXiB
pi3HEX 3HaKiB. Tak, TapXaHKyTChKE MiTHATTS MEPEKUBAIIO [TO3UTHBHI PyXU
(+200 m), Toxi sik AbMuHCBHKa 3anajinHa — omyckanHs (—200 m). TexTonig-
HI CTPYKTYpH BHpaK€HI B cydacHOMY penbedi y Bumsiai TapXaHKyTChKOT
epo3iiiHO-IeHyNalli{HOT BUCOYMHHOT PIBHUHH, TJIACTOBOI piBHUHU CTENnoBO-
ro Kpumy, Kepuencbkoi qpiOHO-cKI1an4acToi ropOUCTOl PiBHUHM.
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Ha miBaeHHOMy 3ax0j1i TapXaHKYTCHKOTO MIBOCTPOBA BHIIE MICIICBOTO
0asncy epo3ii posramoBaHi Bigkiaan Kpeiaun. OgHaK MOpoaaMu, Mo Haid-
OuIbIIIe BiJICTOHIOIOTHCS, € TIEpenIapoBaHi MEpresiMi U IITMHAMH capMarT-
CbKi 1 MEOTHYHI BalHAKH, K1 IEPEKPUTI KOHTUHEHTAIIbHUMH MEPIreIUCTUMU
CYDIMHKaMH 1 4epBOHO-OypUMH TIHHAMH. Y BiJCIOHEHHSIX KepueHchKoro
MiBOCTPOBA CHOCTEPIraloThCs CIAHIIEBI MAKOTICHK] IIMHU, CApMAaTChKi TJIK-
HH, MEprei Ta BalHAKU. AHTPOIIOTEHOBUH OKPUB MPEACTABICHUH e0Bialb-
HO-JICTIIOBIAJIBHUMH CYDJIIMHKAaMH, TIIMHAMHU 3 YJaMKaM{ KOPIHHHX TOpif,
rpaBifHO-TAJIBKOBUM MarepiajioM. Ha Mexupiqusx BOHH [IEPEKPHUTI JIECOBH-
MU ITOPOJIAMH.

KiriMatnaHi yMOBH NPOBIHIIT BU3HAYAIOTHCS TPHUBAIUM TEIUTUM JIITOM,
KOPOTKOI MaJIOCHIKHOIO 3MMOI0, 3HAUHUMH TETIOBUMH pecypcamu. be3amo-
po3uuii miepiox TpuBae 175—225 nHiB, a Bereramiianii — 230—235 nHiB.
Cyma akTuBHHX Temmeparyp cTaHoBUTH 3300—3450°C. Cepeanbopiyna
cyMa omnajiB 3MIHIOEThCS Bix 420 MM y HieHTpanbHii yactuHi 10 300 MM Ha
y30epexcki. 3a TaKuX YMOB 3BOJIOXKEHHS TifporpadidHa ciTka MallopO3BHHE-
Ha. Piuku Canrup, Benuka i Mana Kapacisku, bynranak, [ngon Ta inmi me-
pecuxaroTh y HWKHIH Tedil 1 3aKiHYYIOTbCSl Ha PIBHUHI, HE JOCATAIOUU MOPIB.
Ha Bomonminax momitHi oBanbHi ylOroBUHU. TepuTOpist CXiqHOT YACTUHH MPO-
BiHIII JpPEHYeThCs CyXOpiyusiMH Ta OalkaMH 3 THMYAaCOBUMH BOJOTOKAMHU.

[TepeBaxatounMu IPyHTaMH € YOPHO3EMHM MiBACHHI MaJIOTYMYCHI, SIKi
chopMyBaKCs Ha JIECOBUX TOPOJIaX Ta €NoBii KapOOHATHUX MOpia. Y TiB-
HIYHIN YaCTHHI IPOBIHIIT MOMMPEH] TEMHO-KaITaHOBI IpyHTH. Ha Tepacax,
JTHUIIAX CYyXOpid 1 0aIOK pO3BUHEHI YOPHO3EMHO-TyYHI IPYHTH. Y MUHYIIOMY
Ha MIBJICHHUX YOpHO3eMax Oysia po3BHHYTa OifHA PI3HOTpPaBHA THITYAKOBO-
KOBHJIOBA ¥ Pi3HOTPaBHO-THIT-YaKOBO-KOBHIIOBA POCIHHHICTE. Ha mebeHn-
CTHX YOpPHO3EeMax JIOMIHYBaJIM YarapHUKOBI 1 METPOQITHI THITYAKOBO-KOBH-
noBi crenu. Crenu 30eperiiucs Ha BAaIHSIKOBHX CXWIAX y AYKEe 3MiHCHOMY,
yepe3 BUMAcaHHs, cTaHi. Ha ocHoBHOMY mnaHamadTHOMY (OHI ITiJ30HU
MIPOBIHIIIS BUAUISETHCS KOMILJICKCAMH CEPETHBOCTEIIOBOTO miaTumy. Bix ce-
penHbocTenoBux NanamadTie [IpuyopHOMOPCHKOI HU30BHHU BOHM BizIpi3-
HSIOTbCA OUTBII MIiBJCHHUM TIOJIOKEHHSM, & OTXKE, 3HAYHUMH TEIUIOBUMH
pecypcamu, HassBHICTIO MaJIONIOTYKHHUX ISOCHIOBATUX IPYHTIB, OLIBIINM T10-
HIMPEeHHAM neTpodiTHUX cremiB. Bumosi BiaMiHHOCTI JaH madTiB IPOBiHIIT
nepeIyciM MoB’s13aH1 3 HEOHOPIIHICTIO Te0JIOT0-TeOMOPQOIOTIYHOT OyIOBH
TepHUTOPIi.

ObBJIACTh KPUMCHKOI'O IIPUCHUBALIILIA siBnsie cOO0¥0 HU30BUHHY
piBHuMHY 3 BucoTamu 0,5—40 M Haja piBHeM Mops. Tepurtopis 1iei obnacTi
npuypoueHa o KapkiniTchko-IIprucnBackkoi 3amajvHu 1 3aXigHOI YacTH-
1 [HM0m0-Ky0aHChKOTO NPOTHHY, SIKI BUMOBHEHI TOBIIMHOKI KPEHIOBHX,
MaJICOreHOBHUX, HEOTCHOBHX Ta aHTPOIIOTCHOBHX BimkianiB. Kiimar momip-
Ho Terunii. CepeaHpopiuni Temneparypu cranosisaTh 10,0—10,5°C, cymu
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omajaie — 300—420 mm. HuzoBuHHUI pernbed, OMU3bKe 3asraHHs 3acolie-
HUX IPYHTOBHX BOJ B yMOBaX ITOCYIIUTHBOTO KJIIMATy 3yMOBIIN (DOPMYBaHHSI
KaIITAHOBHUX COJIOHITIOBATHX 1 TEMHO-KAIITAHOBUX 3QJIUIIKOBO-COJIOHITIOBA-
TUX IPYHTIB, YOPHO3EMIB IBICHHHUX 3QJIUIIKOBO-COJIOHIFOBATHX. Y KOMII-
JIEKC1 3 HUMH PO3BHHYJIKCS JTyYHO-COJIOHIIIOBATI IPYHTH, COJIOHII XJIOPUIHO-
cynb(haTHOro 3acoyieHHs. Y POCIMHHOMY MOKPHBI JOMIHYIOTH THIT4aKOBO-
KOBUJIOBI, TIOJIMHHI Ta COJSIHKOBO-TIOJIMHHI CTEMOBI yrpymnoBaHHs. Xapak-
TEPHOIO JTaHAMA(THOIO 0COOMMBICTIO 00MACTI € Te, 10 32 YMOB PIBHUHHOTO
penbedy TYT MPOSIBISETHCS BEpTUKAIbHA AM(epeHIialiss TpUpOIHIX KOM-
TUIeKCiB. Y naHmmadTHIA CTPYKTypl BUIUBAIOTHCS: 1) naryHHO-TpHOepekHi
COJISTHKOBI Ta TIOJIMHHI HAITIBITYCTEJII Ha KAIITAHOBHUX COJIOHITFOBATHX, JTYYHUX
COJIOHITIOBATHX IPYHTAX 1 CONOHIIIX, IEPECUIIH, KOCH; 2) MaJIOAPCHOBAHI PiB-
HUHU 3 THITYaKOBO-TIOMMHOBUMH 1 THITIaKOBO-KOBHIIOBUMH CYXHMH CTETIAMH
Ha KaIITaHOBUX COJIOHITIOBATHX IPYHTAX; HAJ PIBHEM MOps I1i piBHUHH M-
HiMatoThcst Ha 10—20 M; 3) XBUIISICTI PIBHUHU 3 KOBHJIOBO-TUITYAKOBUMH Ta
KOBHJIOBO-Pi3HOTPABHUMU CTEIIAMH Ha TEMHO-KAIITAHOBHX 1 YOPHO3EMHHX
COJIOHITIOBATUX I'PYHTAX; a0COJIIOTHI BUCOTH JOCsTaoTh 35—40 M.

LEHTPAJIPHO-KPUMCBHKA OBJIACTH siBnse co0OI0 HaxWjeHy HH-
30BHHHY PIBHHHY, SIKa MMOCTYMOBO 3HMKY€EThCS BiJ nepearip’iB Kpumcbrux
rip no [pucuanims (Big 120—100 m 1o 50—40 m). Mope Bigiiinmio 3 miel
TepuTOpii Ha moyarky rioneHy. JlanamadToyTBopIooue 3HAYCHHS MAlOTh
KOHTHHEHTAJIbHI Oypi INIHN, JIECOBUAHI CYTIMHKH, 00JIECOBaHI IPOTIOBiaIb-
HO-JICJTIOBIAIbHI BIIKJIAM 3 TIPCHKOIO TaIbKOI0. Y PIYKOBUX JOJIMHAX Tajey-
HUKOBHii aiioBili Mae rpybusHy g0 20 M. Moro mepexpupae He3HauHa (3—
5 M) TOBIIA ATIOBIAILHO-JICITIOBIAILHUX MPOJYKTIB BUBITproBaHH:. Kitimar
TIOMIpHO TETUIAH 3 KOPOTKOIO BOJIOTOIO 3UMOIO0, )KaPKHUM ITOCYIUTHBHUM JIITOM.
OmnaxiB 350—435 mwm Ha pik. [Ipupoana pocauHHICTE 30eperyiacs: Mao.

JlanamadTHy CTpYyKTYpYy 00JIaCTi YTBOPIOIOTH TaKi OCHOBHI BHJIW JIAH/I-
madTiB: 1) JecoBi piBHUHHU 3 YOPHO3EMaMHU MaJIOTYMYCHUMHU KapOOHATHU-
MHU; 2) aKyMyJISITUBHO-ACHYAALiiiHI PIBHUHHU 3 YOPHO3EMaMH MiBIEHHUMH Ha
eNIOBI1aNIbHO-/ICMIOBIAIbHUX BiJKJIanax; 3) jecoBi caabopo3uieHOBaHi piB-
HUHHM 3 YOPHO3EMaMH MiBICHHUMH i TEMHO-KAIITAHOBUMH COJIOHIFOBATUMH
IPyHTaMH, IEPEBAKHO PO30OPAHUMU. Y 3axXilHii YacTHHI 00JIACTI CTPYKTypa
TaHAMAadTIB YCKIATHIOEThCS TOTHMHHO-0AIKOBIMH, IPUMOPCHKO-TEPACOBH-
MM 1 JJTUIMaHHO-COJIOHYAaKOBUMH MiCIICBOCTSIMU.

TAPXAHKYTCBKA OBJIACTh siBnsie co000 XBWIISCTY PIBHHUHY 3 a0-
conmroTHUMH BHcoTamMu 120—170 M. YV OynoBi ii MOBEpXHI MPOCTEKYETh-
Csl 3alISKHICTh BiJl OCOOJIHMBOCTEH TepIUHCBHKOTO (yHIaMeHTy. Bupakeni
B penbedi CyONMPOTHO BUTATHYTI yBaJIM i BUCOUMHHM BiJIMOBIIAIOTH aHTH-
KIIHATBHUM CTPYKTypaM, a YJIOTOBHHH — CHHKIIIHAJbHUM. BepxHi piBHI
YTBOPIOIOTH XBHJISICTI YBAJIMCTO-YIOTOBUHHI PIBHUHH 3 YOPHO3EMaMH ITiB-
JEHHUMH MIeOCHIOBaTUMH, YOPHO3EMaMH CJIa0OpPO3BUHEHHMH Ha eNIOBIl
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BaIHAKOBHX TOPiJ. Y neTpodiTHUX cTenax, 1o 30eperucs Ouis 03. JloHys-
naB, Ha TapXaHKyTCHKOMY Ta €BIATOPIHCHKOMY IUIaTO, POCTYTh 4eOpels,
KeJiepis, MOJMHY, IMIKMO, MOJIOUai, KoBuja Ta iH. Hwk4i piBHI 3aiiMaroTh
CIa0OXBWJISICTI PIBHUHU 3 YOpPHO3EMaMM IiBAEHHUMM KapOOHAaTHUMH Ha
CIIIOBIANIbHO-ICIIIOBIaIbHUX JICCOBUIHUX MOPOJax, MCOCHIOBATUMU CXWUJIa-
MU YJIOTOBHH Ta 0aslok. Y npuOepexHiil cMy3i HeBeNrKi IUIONII 3aiHATI Tyd-
HUMU COJIOHISIMU ¥ COJIOHUAKAMU 3 TaJIO(PITHOIO POCIUHHICTIO.

KEPYEHCHKA OBJIACTH siBisie co0O0I0 MacMOBO-TOPOUCTY PIBHUHY.
s 11 TekToHIYHOT OyHOBH XapakTepHE YepryBaHHS OpaxiaHTHKIIHAIBHIX
CKJIQJIOK 1 CHHKJIHAJIBHUX NPOTHHIB. OTHOYACHO 3 YTBOPEHHSM aHTHKIIi-
HAIBHAX CKJIAJOK BOHU pyHHYBaNWCs aOpasiifHUMH W epo3iMHUMH IIpolie-
caMm, iX IeHTPaIbHI YaCTHHH, CKJIaICHI CIaHI[CBUMH MaKOTICEKUMH TJIIHA-
MH, PO3MUBAIICS, i YTBOPIOBAJIHCS CBOEPIIHI aHTHKITIHAIBHI YJIOTOBUHH Ta
OCTaHIIEeB] KiJIbIENOIOHI BUCOYMHM, TOoMHpeHi Ha KepueHchkoMy MIBOCT-
poBi. I[o sanep AHTHUKITIHAJICH TIPUYpOYEHi HEBUCOKI COTIKH TPA3BOBHX BYJI-
KaHYHKIB, SKi € BIIMITHOIO PHCOI0 TpHpOmu KepueHCHKOro miBOCTpOBa.
[liBneHHO-3aXiHA YacTHHA MIBOCTPOBA PO3WICHOBAHA IIMPOKUMHU OaaKaMu
1 CyOLIMPOTHO BUTATHYTHUMH yloroBuHamu. [TliBHIYHO-CXiqHA YacTUHA — 1€
JIpiOHOCKIIAI4acTe YBAJIUCTE TUIATO 3 BAMTHAKOBUMH I'PEOCHSIMH 1 BUIAOBKE-
HUMH YIOTOBUHAMH MK HUMH. AOCOJIOTHI BIAMITKH CTaHOBIATH 130—
170 m (1. Onyk, 185 m). Taka HeOMHOPIIHICTD OYTOBH MIBOCTPOBA 3yMOBIIIOE
BUJIOBI BiIMiHHOCTI NaHamadris. Y miBHIYHIN YacTUHI oOnacTi rnepesa-
JKaIOTh TOPOHCTI TPeOEHHO-CONKOBI PIBHUHM 3 YOPHO3EMaMH MiBICHHUMH,
KapOOHATHUMH ¥ TIeOCHIOBAaTHMH, TEMHO-KAIlITAHOBUMH COJIOHITFOBATUMHU
rpyaTamu. [liBneHHy gacTHHY 00JacTi 3aiiMaloTh IMOJIOTO-XBUIISICTI ICHYa-
[iHHI PIBHUHU 3 YOPHO3EMaMH ITiBJICHHUMH i TEMHO-KalITAHOBUMHU COJIOH-
IIOBaTUMH TpyHTaMH, colloHmsiMA. Ha (oHi crenoBux nanmmadriB y310BxK
y30epexoKst TONTUPEeHi IcaMoQiTHI CTETH 3 KOBUIIH, KOCTPHIII T2 OCOK, HaIliB-
MyCTebHI MOJMHOBO-3/1aKOBI CTEIH, COJSTHKOBI ITyCTeN1, 0ATKH, TOHMKCHHSI,
03€pHi YIOTOBUHH, JIMMAHHU 3 JIyYHUMH Talo(iIbHUMHU YTPYIIOBaHHIMH.

KamranoBi rpyntu — e 3oHanbeHi rpyHTH Cyxoro Cremy. Chopmy-
BAIKCS TiJ 3Pi[UKEHOI0 TOJIMHHO-KOCTPHUIIEBO-KOBHJIOBOKO POCIHHHICTIO
B YMOBaX IMOCYIITUBOTO KIJIIMATy CyXUX CTEIIIB 3a JIEPHOBUM IPOIIECOM IPYH-
ToTBOpeHHs. [Iporec ryMycoyTBOpeHHsI B IIMX IPYHTaX rajibMy€eThCsl HECTa-
4er aTMOC(HEPHOrO 3BOJIOKEHHS, KCEPOPITHUM XapaKTepOM 1 HEBEIHMKOO
MPOXYKTUBHICTIO POCIMHHOCTI, IHTEHCUBHUMH MiHEpali3alliifHIMH IpoIie-
CaMH{ POCIMHHUX PEINTOK i rymycy. [locymmBicTs KimiMary cripusie HETNu-
OOKOMY 3aJIITaHHIO TINCY 1 JISTKOPO3YMHHKX COJICH, BUJIIJICHHIO KapOOHATIB
y BUIIISAII OUTO31pKH.

KamrranoBi rpyHTH OAUISIOTE HA TPU RIOMURL: TEMHO-KAIITAaHOBI (TTiB-
HIY MiJ[30HH), KaIITaHOBI (IIEHTpajbHa YaCTHHA Mi/I30HU) Ta CBITJIO-KaIlITa-
HOBI (TIIBIEHB ITiA30HU, BIICYTHI B YKpaiHi).
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Poou: 3Bnyaiini (MOIaIbHI) — B Ha3Bi IPYHTY II€ CJIOBO OITyCKAIOTh, TIIH-
OokockuIatodi (Ha JIETKUX MMOpojiax, CKonaroTh 3 1—1,5 M), kapOonarHi (Ha
KapOOHATHUX TMOpOJaX, CKUIAIOTh 3 TIOBEPXHI), COIOHYAKYBaTi (3acoieHi
B MeXaxX METPOBOI TOBIIi), COJOHIIOBari (miaBHINEHa KinbKicTh y ['BK
ioHiB Na*, Mg?t), 3aHIIIKOBO-COJIOHIIIOBATI (3 MOP(OJIIOTIYHUMH O3HAKAMH
COJIOHIIFOBATOCTI, aje 0e3 BUCOKOro BMICTy Na*), COJIOHLIIOBATO-OCOIONLT
(3 mpucurnkoto SiO, B TyMyCOBOMY FOPH30HTI, OTJICEHI ), HEITOBHO PO3BUHEHI
(Ha MITBPHKX MOpOJAx, rpyou3Ha mpodinto menme 20 cm).

TemMHO-KalLuTaHOBI FPYHTY

Ie 3oHambHI TpyHTH 30HM miBgeHHOro Cyxoro Cremy. PosmoBcromkeri
B IIBHIYHIA dYacTWHI crenoBoro Kpumy, Ha pIBHHHHUX BOJOIUIAX MiX
JuinpoM i piukoro Moio4yHa, TPaIUISIOTHECS Ha MOHIKEHHX MPUMOPCHKUX
miaro mpaBoOepexcks [uinpa. CdopMyBanmcs KOCTPHUIIEBO-KOBHIIOBU-
MH 1 IOJMHEBO-3JIAKOBUMH CTCIIAMH MEPEBAKHO HA JICCOBUX IOPOIax
1 NIMHAX.

Y TEeMHO-KAalITaHOBHX IPYHTaX BUIUIAIOTH 6uou 3a rpyOusHoO0 mpodi-
mo: enuboxki (Oinbiie 50 cm), cepeduvoenuboki (30—50 cm), neenuboki (20—
30 cm) Ta nenogroposzeuneni (Menie 20 cMm).

[Ipodinb TeMHO-KaIITAHOBUX IPYHTIB MOAIOHO YOPHO3EMaM Ma€ aKyMmy-
JISITUBHY 6yI[OBy (6e3 mudepenmiarnii 3a smictom Si0O,, R,0,). OgHak yac-
TO CHOCTCplFaGTLCH (isnyHa (3QJMIIKOBA) COJIOHIFOBATICTH IUX IPYHTIB
(YIIiIbHEHICTh, TOPIXyBaTO-MPU3MOIIONIOHA CTPYKTYpa MEPeXiIHUX TOPU30H-
TiB) ipu He3HayHOMY BMicTi B I'BK yBibpanoro nHarpito (ue Gimbmie 3—5%)
1 By3bKOMY CIIiBBiAHOIIEHHI Mk oOMiHHMMHu Ca? 1 Mg2t, ske ckianae 2—
4:1. Y BOXKOCYIIIMHKOBHX Ta TIIMHUCTUX TPYHTAX BMICT OOMIHHOTO KaJbIIIFO
craHoBuTh 15—40 mr-exB i marairo 2—20 mr-exks/100 T IpyHTY, a Jerkocyr-
JUHKOBUX 1 cymimanux — BignosigHo 3—11 1 0,1—6 mr-exs/100 r rpyHTy.

Bynosa mpodinto:

H — rymycoBuii ropu3oHT rpyousHoto 25—30 cM, TEMHO-CipHii 3 KaTa-
HOBHM BiITIHKOM, ITOPOXYBaTO-TPyAKYBaTHH, EpeXiJ] MOCTYIOBHUH;

Hp — Bepxuiit nepexinuuii ropu3oHT rpyomsnoo 10—15 cM, TeMHyBa-
TO-Cipuii 3 OypHUM BiATIHKOM, IPHU3MONOAIOHO-TPYAKYBATHI ab0 TOpPOXyBa-
TUH, YIIUTBHEHW, MOKe OyTH clTaOKHU TIISHEIb Ha CTPYKTYPHHX arperarax,
KOTIPOJIITH, TIEPEXiJl TTOCTYTIOBHIA;

Phk (Ph) — HwkHIM nepexigauii Topu3oHT rpyousHor 10—30 cM, Tem-
HO-Oypwii, HEOTHOPITHO 3a0apBICHU, 3 TEMHO-CIPUMHU TIISIMAMH Ta S3UKa-
MH, TOPiXyBaTO-IPU3MOIIOIIOHO-TPYAKYBaTHA, YIIIIPHEHUH, KapOOHATHHMA
(y JliBoGepexHii Ta KpumMchkiit ipoBiHItii) abo 6e3kapbonaruuii (y IIpaso-
OepexHii MPOBIHIIIT), IHKOJIU TOMITHUH TIISIHEIb HA CTPYKTYPHHX OKPEMO-
CTSIX, IEPEXiJl MOCTYMOBUH, YaCTO SI3UKAMHU;
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P(h)k — rpyHTOTBOpHA MOpoaa — Jec, 3Bepxy Ha 10—20 cm crnabkory-
MYCOBaHUH y BUINIAAL 3aTiKiB, mnbme — yuctuii nec (Pk) 3 pscHoro Oino-
3ipkoro 3 50—120 cm, 3 mubunu 150—250 cm mopojia MiCTUTh IPy3H TiIcy,
a HIDKYE 3acolieHa JIerkopo3unHHUMU cossiMu (PKs).

Y TeMHO-KAIITAHOBUX 3aJUIIKOBO-CJIa0KOCOJIOHIIOBATHX TPYHTIB
O3HaKM (Di3MYHOI COJIOHIIOBATOCTI BHpPAXKEHI CHIIBbHIIIEC (TOPH30HTAIBHA
HOAUTBHICTE, PO3NOPONICHICTH B H(€) TOpH30HTI Ta IISTHEIh Ha CTPYKTYPHHX
OKpeMocTsX y nepexinaux ropuzortax Hp(i) a Ph(i)). IIpodins Takux rpyH-
tie: H(e)+Hp(i)+Ph(i)k+Pk+Pks.

[pyOm3Ha mpo@iIf0 TeMHO-KAIITAHOBHUX IPYHTIB BOYKKOTO TPaHYJIOMETPHY-
Horo cknamy 50—65 cm, a nmerkocymmHMCTUX 1 cymimannx — 80—100 cm.

YMICT ryMycy y BaKKUX TEMHO-KalITaHOBUX IpyHTax Kpumcbkoro Cremy
1,7—3%, B A3oBo-IIpuuopHomopcbkomy perioni — 2,5—3,5%, a B jerkux
3a TPaHyJOMETPUYHUM CKJIagoM pizHoBHAHOCTSIX — 0,7—1,5%. CmiBBig-
HomeHHsi Crk: C¢x craHoButs 1,1—2,4. ['yMycOBi pe4yOBHHU MEPEBaKHO
MOB’s3aH1 3 KaybllieM. €EMHICTh NOIIMHAHHS 3aJIS)KHO BiJ TPaHyIOMETpHY-
HOTO cKJaay craHoBUTh 11—35 mr-exs/100 r rpyHTY.

VY IMUHUCTHX 1 BAKKOCYNIMHKOBUX IPYHTax CTyIiHb HacudaeHocTi 'BK
KaJIbIieM cTaHOBUTE 70—82%, maraiem — 26—28%, a B cepeaHbOCYIJIHH-
KOBHX — BigmoBimHo 63% 1 2,5—4,5% Bix €eMHOCTI MOTTHHAHHA. Peakiiis
cepenoBHINa HelTpanbHa abo cnadkomyxHa (pH,,, 7,2—7,8). Bogao-di3na-
Hi BIacTUBOCTI 3a10BUIbHI. LLisbHICTB 3pocTae 3 mubuHo0 Bia 1,2 1o 1,5—
1,6 T/cM3, BiIMOBITHO 3MEHINTYETHCS MapyBaricTh 3 50—55% mno 40—45%.

TeMHO-KaIITaHOBI TPYHTH MICTSTh 3HAUHY KUIBKICTh BaJIOBOTO a30TY
(0,14—0,26%), Banosoro docdopy (0,14—0,13%), Banosoro kamito (1,7—
2,7%). PyxoMoro kanito JOCTYITHOTO POCIMHaM BHCOKa KiibkicTh (300—
400 mr/kr 3a Mauurinum), a pyxomoro ¢ocdopy — BiJ HEJOCTATHHOI
(3 mr/kr) mo Bucokoi (60 mr/kr rpyHTy). Lli IpyHTH MalOTh BEIMKHN pe3epB
MiHEpaIbHOTO JKUBIICHHS POCIINH, alle XapaKTePH3YEThCsl BETHUKUM Jedilu-
TOM BOJIOTH.

TemHoO-KalLuTaHOBI COJIOHLIOBATI FPYHTU

Buou: 3a emicmom obminnoeo nampiio (Y BiJl €MHOCTI TOTTIMHAHHS)
MOJIIISIIOTHh Ha CJIAa0KOCONOHIIOBATI (3—5), cepenrbocononioBari (5—10),
cuiibHOCOIOHIIOBarti (Oinbire 10); 3a erubunoro npoghino Ha: THUOOKI, ce-
PEeIHBOMTNOOKI, Ta HEIIOBHOPO3BUHEHI.

Temno-kawmanosi crabkocononyroéami TPYHTH 3aTAIOTh Ha O€3CTid-
nux pieaunax Cyxoro Cremy. Ix mpodins ciabkoposuneHoBanuii Ha elmo-
BiaJIbHI Ta UTIOBi1aJIbHI TOPU30HTH 32 BMicTOM Mydy, Si0,, R,0;.

Ha BizmMiHy BiJi HECOJOHIIIOBAaTHX TIPYHTIB, y CIaOKOCOJOHIIIOBATUX
y ropuzoHTi H(e) momiTHa KpeMHE3eMHHCTa IPHUCHIIKA, B TEPEXiJHUX
imroBiffoBanux ropusonTax (Hpi, Phi(x)) € xonoinne nakyBaHHS Ha rpaHsIX
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npusM 1 ropixiB. [pyousna npodimo 50—65 cm, ckunarots Big HCI 3 miu-
ounn 40—65 M. Ilpodins: H(e)+Hpi+Phi(k)+Pk+Pks.

V ckiani yBiOpaHUX KaTioHIB KUTbKicTh i0oHIB Ca2t B 2—2,5 pa3u Oinblire,
Hik Mg?, a BmicT ioHiB Na* cranoBUTh 3—5%.

TemHo-Kkawimanogi cepeOHbOCONOHYI0BaMI TPYHTU POIOBCIOIKCHI B KOMII-
JIEKC1 13 ¢abKo- Ta CUIBLHOCOJIOHIFOBATHMH IPYHTAMHU Ha TIJABHUINEHUX Jli-
NsHKax Mikpopensedy. Ha BinmmiHy Bia momnepeaHboro IpyHTY, BiH Ma€ HiT-
KHH PO3IOJILI IPYHTOBAHOTO MPODLIIO 32 eNFOBIabHO-1IIOBIaIbHUM THUIIOM,
PSICHY KPEeMHE3EMHUCTY TIPUCHIIKY B TOpU30HTI He Ta m00pe BupakeHi TIsH-
IeB1 3aTHOKM KOJIOINIB Ha 37IMTHX TOPiXyBaTO-NIPU3MaTHIHIX arperarax y Ie-
pexinHux inroBifioBanux ropu3oHTax. [Ipodins: He(rpyousna 20—25 cm) +
Hpi(10—>5 cm) + Phi/k(10—15 cm) + Pk + Pks

Temno-kawmanosi cunbHOCONOHYI08amMI TPYHTH MAIOTh IIIe OUTBII YiTKO
BHpa)keHI MOPQOJIOTIYHI 03HAKK COJOHIIOBATOCTI, HIJK CIIA0KO- Ta cepe-
HbpoconoHwoBari IpyHTu. [Ipodins: HE+HI+Phi/k+Pk+PKks.

KaiutaHoBi rpyHTH

3ansraioTh By3bKoIO cMyroto B IIpucuBackko-IIpuaopHOMOpPCHKIiH 30H,
Ha JliBoOepexoki JHinpa, Ha y30epexoki CuBamia, B Kpumy. Lle naiinocym-
nmuBima yactuHa miBaeHHoro Cyxoro Cremy. KamranoBi rpyHTH chopmy-
BJTHCS TIiJT 3JTAKOBO-TIOJIMHOBOIO POCIMHHICTIO. TyT mepeBakae piBHUHHUIA
CITA0KOXBWIISCTHI pPeNbed) 3 BEIUKOK KUIBKICTIO TOIB (0€3CTIYHUX MOHU-
keHb). Lli TpyHTH 3aJrarTh Y KOMIUIEKC] 13 COJOHIISIMA KallITAHOBUMHU 1 He
YTBOPIOKOTH CYIIJIBHUX MAacHBIB. Y KallITAHOBUX IPYHTIB, MOAIOHO TEMHO-
KallITaHOBHUM, aKyMYJISITUBHUH TUT IPOQLITIO, ajie B MOPIBHAHHI 3 OCTAaHHIMH
KallITaHOBI TPYHTH MarOTh OUIBII BHpaXeHI O03HAKU (DI3UYHOT COJIOHITIOBA-
TOCTIi, MEHIITY TYMYCOBAHICTb 1 ITUOUHY MPO]1iITIO.

Buou xaimtaHoBUX IPYHTIB BUIUISIIOTH 3d 2pyOU3HOI0 NPOPinio, MICHOM
eymycy, enubunoro ckunanns 6io HCI.

OOMIHHOTO HATpil0 B T'yMYCOBaHOMY TOPH30HTI KalITAHOBHX IPYHTIB
He3HayHa KinbkicTh (0,1—1 mr-eks/100 r rpyHTy), a B IepexiJHUX TOpH-
30HTaX — 210 2 Mr-ekB/100 r rpyHTY. Y KalITaHOBHUX I'PyHTAX OUTBII By3bKe
CHIBBIHOIIIEHHS MK 0OMiHHUMHE ioHamu Caz+ 1 Mg+ (1,6—4,5: 1). OOMmin-
Horo kainbifo B 'BK 10—40, a marairo — 2—20 mr-exs/100 1 rpyHTY. YMicT
rymycy 1,1—2,7%, Bin rymarHoro tumy. Peakmist cepenoBuiia cabKoryxHa
(pH,,, Mermre 8). ['pydusna npodimo 50—60 cm. Cxumae 3 mmbuan 40—
55 em, 3 70—100 cm — 6inmo3ipka. 3 rmubuan 80—170 cM 3HAXOIATHCS Tirc
1 JIETKOPO3UMHHI COTi.

Bynosa nipodito:

H — rymycoBuii ropu3oHTt rpyousHoro 25—30 cM, TeMHO-OpyHaTHUIA,
MIOPOXYBaTO-TPYAKYBaTHi, epexif] MOCTYOBHi;
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Hp — BepxHiii nepexigHuii ropuzoHT rpyomnsHoro 10—15 cm, kamrano-
BO-OypHii, Tpy/IKyBaTO-CJIA0KOTOPiXyBaTHi, 1HKOJIM IMOMITHUN TIISHEIh Ha
CTPYKTYpHHUX OKPEMOCTSIX, ITyXKUH, epexiJ MOCTYIOBUH;

Ph(x) — HuxHIN nepexiTHuii ropu3oHT TpyousHoro 10—15 cM, TemHo-
OpyHaTui, rpyJIKyBaT0 — TrOpPOXyBaTUH, MOXKe OyTH CIaOKHil IIsSHEIh Ha
CTPYKTYpHHUX arperarax, yIIiIbHEHHH, JacTille KapOOHATHUH, Mepexiy] 1mo-
CTYIOBUI;

Px — marepuHCBKa mopopa — Jiec, 3B€pXy I'yMyCOBaHHH y XoJaX Ko-
peHiB, OpyaHO-OpyHatHO-maneBuii — P(h)k, BHM3y — maneBuii, 3 70—
100 cm psicHa 6ino3ipka, Ha mouHI 100—150 cM 3ansrarTh Tirc 1 Jerko-
pozuuuHi comi (Pks).

93. ®i3uko-xiMiuHi MOKA3HUKH KAIITAHOBHX IPYHTIB YKpainu [6]

Ipynt Topu-| Fyyoyc, Asor,|  €KO, % Bix EKO

30HT % % |mr-exs/100 r Cal+|Mg2+| Na+

TemHO-KaIITAHOBUIA:

H | 0—10]| 2,88 | 0,16 29,14 81,5/ 17,71 0,8
JIETKOIJIMHUCTUH HP |30—40( 2,46 | 0,13 29,37 78,11 21,11 0,8
hP [50—60| 1,78 | 0,11 27,76 80,4| 18,5 1,1

BA)KKOCYIJINHH- H |[0—10]| 2,53 | 0,13 32,10 71,6 26,6 | 1,8
cTUi HP |30—40| 2,03 | 0,12 32,80 71,5126,5| 2,0
KamrranoBuii:

H |0—10] 2,11 | 0,13 29,30 70,0(28,0| 2,0
HP |30—40| 1,77 | 0,11 29,90 70,1 28,2 1,7
BAKKOCYTVIHHU- H |0—10| 2,07 | 0,13 30,00 71,8/26,1| 2,1

JIETKOTJIMHUCTHI

crui HP |30—40| 1,88 | 0,11 30,70 70,8(25,8| 3,4
cepeTHBOCYTIIH- H |0—10| 1,88 | 0,12 19,40 62,8353 1,9
HUCTHH HP |30—40| 1,60 | 0,10 20,10 62,4355 2,1

[Ipodini KamITaHOBUX C1AOKO-, CEPeOHbO-, Ta CUTbHOCOLOHYKBAMUX
IpYHMi@ aHAJIOTIIHI TEMHO-KAIITAHOBHM COJIOHITFOBATHM IPYHTAM.

Jly4HO-KaLUTaHOoBI IPYHTH

Ile mamiBrizpomMopdHi IPyHTH CYyXOCTENOBOI 30HH. DOPMYIOTHCSI B 3HU-
JKEHUX MICISIX HAa HEBHUCOKHX HaJ3aIIaBHUX TepacaX. BoHW mepiogunyHo
MIEPE3BOJIOKYIOTHCS TOBEPXHEBUMH JCTIOBIAIbHUMH 1 i AIPYHTOBUMH BOJIA-
MH, K1 3aJIATal0Th Ha He3HauHill mubuHi (3—7 M). ToMy Ha TakUX IpyHTaX
3pocrae Oarara 3a O0TaHIYHUM CKJIaZoM Me3adiTHa pocauHHICTb. L{i rpyHTH
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MaroTh OUTBIIY TPYOU3HY T'YMYCOBOTO TOPH30HTY (45—55 cM) 1 BMiCT Tymy-
cy (4—6%), Hixk aBTOMOp(]HI KAaIITaHOBI IPYHTH. Y CKJIaji TyMycCy IepeBa-
»katoTh Tymaru Kanbiio (Crk: Cok = 1,2—2.5)

[Mpoine nyyHO-KAIITAHOBUX IPYHTIB aHAJIOTIYHUN TpoQiao Kari-
TAHOBHX IPYHTIB, aje B MaTCPUHCHKId IOPOINi € O3HAKH OIVICEHHS:
H+Hp+Ph(k)+Pkgl+Pxgls.

JIy4yHO-KaIITAHOBI COTOHIIOBATI IPYHTH

TpamsiroTbesi Ha MOHMKEHUX piBHUHAX [lpucuBamms. [liarpyHToBi 3a-
COJICHI BOJM 3aJISITa0Th Ha MIHMOWHI 3—35 M. 00yMOBITIOTH oTieeHHs (3 130—
170 cm) 1 3acoeHHs] MaTePUHCHKOT TOPOJIH.

Buou:

* 30 cmynemeMm CONOHYIO8AmMocmi: clabKo-, CEepeIHbO-, CHIBHOCOJIOH-
IFOBATI;

* 30 MUOUHOIO 3ANSI2AHHS 3ACONEHUX 20PU30HMIE: COTIOHIAKOBI, COIOH-
YaKyBari;

* BTOPUHHO COJIOHYAKOBI Ta COJIOHYAKYBaTi;

* BTOPUHHO OIVICEHI;

* IJIAHTA)KOBAHI.

IpyHTd copMyBaaucs 3a CyMICHMM MPOSBOM JEPHOBOTO M COJIOHIIE-
BOTO TPOIIECIB TPYHTOTBOPEHHS, TOMY BOHU MAalOTh TU(EPEHIINOBAHMIA
npodine 3a emroBianbHO-UMIOBianbHUM TUOM. lopuszont HE mopoxysa-
TO-TPYAKYBaTHH. Y TEpexiTHUX UTIOBIHOBaHMX TOPH30HTAX Ha TPAHAX 3ep-
HUCTO-TOPIXyBaTO-TPYJIKYBaTHX arperatiB — TEMHE KOJIOiJHE JIaKyBaH-
Hsl, cna0ka YNIUTBHEHICTh. Y JIyYHO-KAIITAaHOBUX COJIOHIFOBATUX IPYHTaX
y MOPIBHSHHI 3 KAINITAHOBUMH IPyHTaMH OLI031pKa BUpa)KeHa HE YiTKO (po3-
MHUTI IUISIMHA ), @ THKOJIM 30BCIM BifICyTHS. YMicT rymycy 1,7—3,0%. ¥ ckiami
0OMIHHUX KaTioHIB maHyroTh KarioHu Ca?t (12—37 wmr-ekB) i Mg+ (2—
15 mr-exB/100 T rpyHTy), B™MicT ioniB Nat — 0,1—7,0 mr-exs/100 T rpyHTY.
VY BepxHIiX TOpPH30HTAX PEaKIlisl CEepeloOBHUINA HEHTpajbHA, a B HIDKHIX —
ayxHa (pH,,, 10 8,5).

[podine ryuno-kawmanosux ciabkocononyosamux rpyumis: He (Tpy-
ousnoro 20—25 cm) + Hpi (12—17) + Phk(i) (15—20 cm) + P(h)k(gl)
(20—30 cm) + Pkgsgl.

I'pybusna npodimo 50—65 cm. KapOonaru 3amsrarore 55—85 cM y Bur-
nai posmutux wisM. Comi Ha mmubuHI 70—130 Y cepeonvocoronyrosamux
TpyHTIB Tpodiias aHANOTiUHMIA, ane Horo rpyomsHa meHma (45—55 cm)
1 O3HAKH NIePEPO3MOJIITY KOJIOT/IIB BUPAXKEHI CHIIBHIIIE.

[podine mydHO-KamTaHOBUX cuibHocononyiosamux 1pyHTiB: HE (Tpy-
o6usznoro 110 20 cm) + IH (12—15 cm) + Phi/k (10—15 cm) + Pkgsgl.

YV MarepuHCBKi# opoi 0ino3ipka BupaxeHa ciabko abo BiACYyTHs, CO-
7 — 3 ouHu 70—80 cM y BUIISL OUTMX TPOXKUIIOK, ATOYOK, TilC —
Yy BUDIISIJIL TUTSIM.
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IHAWBIayaibHe HaB4YaslbHO-4O0CiAHEe 3aBaaHHs

3aBpanusa 1. 3po0iTh MOPQOIOTIYHHUI ONMKUC 3aIIPOINIOHOBAHUX BUKJIAJIa-
9YeM MOHOJIITIB KaIlITAHOBHX IPYHTIB, AaifTe IM Ha3BYy.

3aBaaHHs A1 caMOCTIiVIHOI poboTn

3apaanns 2. Bigmykaiite B mijpyuyHuKkax abo B «ATiace moyB YKpauH-
ckoii CCP» mopdomnoriyauii ONuc rpaHTiB 3 MOJIOHMMH Ha3BaMHU 1 IOPiBHSI-
Te iX 3a CBOIM omucoM. Y 1a00paTOpHUA 301IUT MEPEMUIITh OCHOBHI Tapa-
METPH arpOHOMIYHO{ XapaKTepUCTUKU LUX IPYyHTIB. JlaliTe OLiHKY PiBHIO iX
POAIOYOCTI. YKaXiTh apryMEHTOBaHI 3aX0IH LIOAO MiJBUILEHHS POMIOYOCTI
KallITAHOBUX TPYHTIB 1 IUISXU PallioOHAIBHOTO 1X BUKOPUCTAHHS B CLIIbCHKOMY
TOCIIOIAPCTBI.

Ob6naonanna: MOHOMITH TPYHTIB, CAaHTHMETPOBA CTpiuka, KOJIBOPOBI
OJIIBIIi.

Bupiintn KOHKPETHI cuTtyauii

1. Y dbepmepcrkoMy rociogapcTBi XepcoOHCHKOI 001acTi OMMCaHO PO3pi3
IpyHTy. BiH Mae akymynsiTuBHUE TUTl Tipodinto. ['yMycoBHil TOPU30HT Tpy-
Ou3HOIO 25 cM, TeMHO-Cipuii 3 OpyHaTHUH BIATIHKOM, T'PYIKyBaTO-3€pHU-
CTHA, PO3MOPOILEHHI, TPUILIHYBAaTHH, TOPU30HTAILHO TOAIIBHUN. [IBa Ha-
CTYIHHX TEepEeXiHUX TOPU30HTH BiIMOBITHO TeMHO-Oypuil i OpynHO-Oypuii,
TPYyAKYBaTO-rOpPiX0BaTi, YIIUTbHEHI B HU)KHIN YacTUHI 3 KPOTOBUHAMH, CKH-
natoth Bifg HCI 3 45 cm. 3 mubunu 62 cM — najeBo-0ypuil yIiiibHeHUHN JT1iC
3 Oimo3epkoro. YBech npodins BaskkocynHKoBHH. Ha rmmbuni 2 M 6ino3ipa
3HHKAE 1 3’ ABISIETHCSI TIIIC, TIIMOIIE — JISTKOPO3YMHHI COJI.

JlaiiTe Ha3By IPYyHTY.

2. JlaGopartopHuil aHai3 BEPXHHOTO TOPHU30HTY TEMHO-KAIITAHOBOTO
IPYHTY TIOKa3aB, IO y CKJIaJi 0OMIHO-TIONIMHYTUX KATIOHIB yMicT i0HY Na*
cTaHOBHUTH 4% BiJl €MHOCTI TIOTJIMHAHHS, alie [IEH TPYHT 3aMYJIIOETHCS TTijT
yac JONly, MpY BUCUXAHHI YTBOPIOE KipKy, MPOQiib y CepeiHii 4acThHI
yuiutbHeHUH. [1osCHITE MpUYKMHY MOTaHuX (PI3MYHUX BIACTUBOCTEH TPYHTY.
Sk iX moz6aBuTuCs?

Pexomenoosana nimepamypa: [2, 4, 6, 7, 8, 9, 13, 14].



BOJIOTHI UK TOP®OBI 'PYHTU

Hns susuenns yici memu nponoHyIOmscs maxi RUManmsi:

1. Posnoscrooicenns Ui xapakmepucmuka Qakmopie IpyHmomeopeHHs
b6onomHuUX i Mop@osux IpyHmie.

2. Cymwb 6010mHoeo npoyecy [pyHmomeopeHHsl.

3. T'enezuc, 6ydosa mpoghinio, cknad, acpoHOMIUHA XAPAKMeEPUCmuKd,
Knacughikayis 6010muux i mop@osux rpynmie.

4. Poorwuicmes 6onomuux i mopghosux tpynmie, 3axo0u wjooo ii niosu-
wenns. CinbCcbko20cnooapcbke GUKOPUCHAHHA YUX TPYHMIG.

Jns po3yMiHHS 3aKOHOMipHOCTEH, MOXOKEHHS, (POPMyBaHHS MPOQIITIO,
CKIany i arpOHOMIUHHX BIIACTUBOCTEH TiIPOMOpP(HUX TIPYHTIB CTYACHTY
Tpeba 3HATH CYTh OOJIOTHOTO 1 COJIOHIIEBOTO MTPOIIECIB IPYHTOTBOPEHHS.

GonotHi rpyHTn

Ie rizpoMopHi iHTpa30HANBHI TPYHTH, aje Ha TEHETUYHI BIACTHBOCTI
0OJIOTHUX TPYHTIB BIUIMBAIOThH JIAHAIIA(QTHO-TEOXIMIUHI yMOBHU iX (hopmy-
BaHHs. BOJOTHI IpyHTH (OPMYIOThCA B yMOBAX 3aCTiHHOTO IPyHTOBOTO a0
MOBEPXHEBOTO MEPE3BOIOKEHHS 1 MalOTh O3HAKU CHIIBHOTO OTJICEHHS BCHOTO
aKyMYJISITUBHOTO TPYHTOBOTO TPOdiIIHO.

3a HasABHICTIO a00 BIfCYTHICTIO mapy Top¢y, OOTOTHI IPYHTH MOAISIOTH
HA MUNRU MIHEePAlbHI T OP2AHO2CHHL.

BosotHi MiHepaJbHi IPYHTH, y SIKUX aKyMYJIAIis OPTaHIYHAX PEIOBHH
He jocsria craii Topdy, NOAUISIOTh Ha RiOmunU 32 BMICTOM OpPTaHIYHUX
pedoBHH (%) Ha: MyITyBaTO-IJICHOBI (OIVIEEH] 3 TOBEPXHI, CYIIUTFHOTO MIapy
Topdy HE MalOTh, HA TIOBEPXHI € CITa0KOOTOP(POBAHUIT TYyMYCOBUI TOPH30HT
(Htgl)), neproBo-rneiiosi (meHre 15) Ta neperniiino-reiiosi (15—30).

3a xapaxmepom Minepanvbho2o dicusientst OONOTHI TPYHTH TOJUISIOTH
Ha oniiro- (OiJHI Ha €JIEMEHTH JKUBJICHHS), ME30- (3 HECTa4el0 MOKUBHUX
eJneMeHTiB), eBTpodHi (Oarari), ankamiTpodHi (30araueHi HeUTpaJTbHUMHU Ta
JYKHAMH COJISIMH).

Opranorenni 00JIOTHI IPYHTH 3d Xapaxmepom B0OHO-MIHEPATbHO2O0
Jicueientst TIONUISIOTh HAa munu: HU3WHHI (aBTpOQHI, aakamTpodHi), Bep-
x0Bi (omirorpodHi) Ta mepexiani (Me30TpodHi).

Poou BUMIISAIOTD: 3a AKICHUM CKAAOOM 30/1u: KapOOHATHI (CKUIIAIOTh), 3a-
mizucri (Fe,O; Oinbire 6,0%), BiBianitosi (P,0O; Oinbime 0,7%), 3acoineHi (1e-
pPEeBaXKAIOTh JICTKOPO3YMHHI COJi), 3aMyJicHi (Topd 30arayeHuil MyaHCTUMH
YaCTOYKAMH).
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Iliopoou BUIIISIFOTE 3a OOMAHIYHUM CKAAOOM MOp@y: MOXOBI, TpaB’sHi,
JIepeBUHHI Ta ix koMOiHamii. [{f0 03HAaKy BHIUISIIOTH TUIBKH JUISL CIIA0KO-
1 CEpeHBO PO3KIIAJIEHOTO TOPDY.

OpraHoreHHi IpyHTH HOAUISIOTH HA 6UOU:

* 3a epyousnoro mopgy Ha: Topdysato-0onothi (Menme 20(30) cm) Top-
(hoBo-60m0THI (20(30)—50 cm); Topdosuia Hermoboki (50—100 cm),
cepenubormuboki (100—200 cm), mmboki (200—400 cm) Ta HaANIN-
6oki (Oinbme 400 cm).

* 3a emicmom 301u y mopgi Ha: Mano3oibHi (MeHme 10%), cepemaHbo-
3o1bHi (10—20%), 6arato3omnbai (20—50%), mymmyBaro-Topdori (50—
80%), Ta miHepasbHi 60noTHI (> 80%).

* 3a cmynenem poskaady mopgy (%) Ha: cnabo- (Menme 20), ceperHbo-
(20—40), cumpHOpO3KIIaAeH] a00 MymidikoBani (40—50), meperHiitai
(6inbe 50%), MiHepasizoBaHi (POCIMHHI PELITKH Y Topdi 3 mopye-
HOIO KJIITHHHOIO OyI0BOIO).

* 3a 2pybusHolo Hanocié TOp(OBI TPYHTH B 3alIaBax MaJMX PIUOK 1 Ha
IMPOKKX OaNKoBHX JIoiuHax JlicocTemny, 110 4acTO MOXOBaHi i MiHe-
pajbHUMH HaHOCAMH, MOAUISIOTH Ha: HEMTMOOKO- (10 25 cMm) Ta miubo-
koroxoBaHi (25—50 cm).

B VYkpaini Haitbinbi nommpeni Hu3uHHI TophoBi OonoTa 1 He3HAYHI Ma-

CHBH MEPEXiTHUX 1 BEPXOBHX OONIT CIIOCTEPIraloThesl B MIBHIYHIN YaCTHHI
3axijnoro Ilomccs Ta B 30H1 Kaprar.

[PyHTM BEPXOBUX i nepexigHmx 60T

Ili rpyHTH yTBOpHIIKCS 3 TirpoinbHUX (OOJIOTHUX) POCIHH, HE BHOAr-
JHMBUX IO MIiHEPAIILHOTO JKUBJICHHS: C(arHOBHX MOXIB, COCHH, >KypaBiIH-
HU, MyXiBKH, mIenxiepii Ta iH. [ToBepxHs 1ux OOMIT OIyKia, MiAIPYHTOBI
BOJM 3aJIATa0Th IMIMOOKO, MePe3BOJIOKEHHS 31HCHIOETHCS aTMOC(HEPHUMH
BoJaMu. [ pybusHa Topdy Moxke H0csAraTi ASKUTBKOX METPiB. 301bHICTh TOP-
¢y Hm3pka (0,5—6,0%), peakuis rpyHTOBOrO po3unHy kucia (pH BomHmit
3,0—4,5), ctyninb posknaay Topdy cnadkuii (10 10—15%), BOIOroeMHICTh
nyxe Bucoka (700—1500%), crymine Hacuuenus ' BK ocnoBamu HU3BKHI
(10—30%).

bynosa mpodinto mopgysamo-b6orommux IpyHTIB BEPXOBUX OOJIT:

T — Top(bospm TOPH30HT rpyonsHoro < 30 cM, sicHO-Oypuii, BOJIOKHU-
CTHH, y BepXHiil 9acTHHI 3 IepHUHOIO MOXY charaymy (Td).

PGl — cuibHO orieeHa MaTeprUHCHKA ITOPOJIa.

YV mopgposo-60r10muux TpyHTIB NPOQLIb aHAIOTIYHUI TMOMEPEIHBOMY,
ane map topdy 30—50 cm.

Y mopgosux rpyHTiB BepxoBHUX 00T map Topdy > 50 cm.
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r'pyHTl/I HU3UHHWX 6OJIIT

DOopMyIOTBCS B 3aIlIaBaX PiYOK, B MPUTEPACHHUX 1 MPUKOPEHHUX MOHU-
KEHHSX, 110 THy 0aJloK, y Oe3CTIYHMX yI0TroBHHAX TOIIO. XKHUBIATHCS Tepe-
BOKHO IATPYHTOBHMH BOAaMH. MaloTh yBIrHYTy MOBEpXHIO. Topdu 1mx
IPYHTIB yTBOPIOIOTHCS 3 TIrpOQUILHOI POCIUHHOCTI, BUOATIMBOI 70 MiHe-
PaIBLHOTO KUBICHHS: OCOK, OUEPETY, POT03Y, XBOIIIB, TIITHOBOTO MOXY, BUTbXH,
BepOu Ta iH.

3onbHicTh TOp(DiB cepeans Ta Bucoka (7—10 1 Oinbiie%), BMIiCT a30Ty
1,5—3,5%, pocdopy 0,2—0,8%, xamito 0,05—0,45%. Peaxist cepenosuiia
cnabkokucna abo Oam3bka 10 HeirpanbHoi (pH Boanmit 5—7,6), Booroem-
HicTh BUcoka (400—900%), ane HKYE HIXK y BEpXOBHX TOPQiB, CTYHiHb
HacuyenHs: [ BK ocnoBamu Bucokwuii (70—100% BiJ éMHOCTI MOTIMHAHHS).

[pyHTH HU3MHHUX GOJIT MOALIAIOTHECS HA MiHEPANTBHI i opraHorenHi. Mi-
Hepasi3oBaHi BOAN BUKJIMKAIOTH 3aCOJICHHS 1 COJOHIIOBATICTh IINX IPYHTIB.

[Ipodine 6010THOTO MiHEPATBLHOTO TPYHTY:

Hd(t)gl — oropdoBanwmii 3aiepHOBaHUI TOPU3OHT TPYOU3HOIO 10 10 cM
Y BUINISIAL 36MITHCTOI MYJIyBaTOl MacH 3 ipKaBo-0ypHM KOJIBOPOM;

HGI(t) — rymycoBuii niieeBuii ropu3oHT rpyousHoro 35—50 cm, Maii-
JK€ YOPHUH, TIISTHIEBUN, 0€3CTPYKTYpHUN a00 KPYIHOOPWINCTHH, B SI3KUH,
ipYKaBO-BOXPHUCTI MPOXKUIIKH 110 X0J[aX KOPEHIB, MePeXij] MOCTYIOBUH;

PHGI — niepexinnwuii meiioBuii ropu3oHt rpyousnoro 20—40 cm, opya-
HO-TEeMHYBATO-CH3U/ a00 3eleHKyBaTui, B’s3Kuii, Oarato ip:kaBo-Oypux
WM, O€3CTPYKTYpHUM, Iepexif] MOCTYOBUI;

PGl — cunbHO omieeHa rpyHTOTBOpHA MOPOAA CHU30TO KOJIbOPY, B sI3Ka,
BKITIOUCHHS BiBiaHITY.

MyJayBaro-riieiioBi rpyHTH (DOPMYIOTBCS B MIJIKOBOJASX Ha OpraHo-
MiHepaibHOMY Mydi (camporeni). Ha BiaMiHy Bifg Topdy B Myl HEeMae He-
PO3KJIaJICHNX POCTHHHHIX PEIITOK.

[Ipodis:

Hdtgl — cnabkooTopdoBana nepHuHa rpyou3Hoo 110 10 M, TeMHO-0ypa,
3 ip’KaBO-BOXPHCTHMH IISIMAMH;

HGI — rymycoBuii CHIIBHOOIIICEHH TOPU3OHT TpyOn3HOI0 40 cM 1 Oisb-
111e, TEMHO-CIpUH 13 CU3yBaTUM BiJITIHKOM, 3 TUISIHIIEM, B SI3KUH, OE3CTPYKTYp-
HUI, epexij] MoCTyNOoBHii;

HPGI — nepexigHuii CUILOHO OIVIEEHHH TOPU3OHT IpyOu3HOI0 20 cM
1 OibIne, cIa0KOryMyCOBaHUM, OPYIHO-CH3HI 13 3€JICHKYBATUM BiJITIHKOM;

PGl — cunpHO orsieeHa mopoja.

L1i rpynTH wacto mapysaTi. YepryroThCsl IMMHUCTI, CYIIMHKOBI, MillaHi
it oTopoBaHi MPOIIAPKH.

Ipodine TopdysaToe-60a0THHX TpyHTIB: Td (TpybdmsHoro mo 30 cm) +
P(h)GI+PGI.
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Top¢oBi IrpyHTH YTBOPIOIOTHCS Ha Top(bOBI/Imax [podine 1inUHHUX
rpyHTlB CKJIQAAETHCS 3 PsITY TOPGHOBUX TOPU3OHTIB PI3HOTO CTYTICHS PO3KIIa-
Iy 1 cunbHO omteenoi MarepuHcbkoi noponu: T,+T,+... +Tn+PGl. IIpodins
ocymenux rpyuris: T,H+T,H+... +T, h+PGIL.

OpraHoreHHi O0JIOTHI IPyHTH MAalOTh HU3bKY €(DEKTHBHY aJi¢ BHCOKY II0-
TEHIIIaJIbHY POJFOYICTb.

Jly4HO-BONIOTHI rPYHTU

Ie inTpasonanpHi rigpoMopdHi rpyHTH. CrIOCTEpIraloThcs y DIMOOKUX
MOHIDKEHHSIX Ha TUIAaTO, HaJ[3allJIaBHUX Tepacax 3 omm3pkuM (1—1,5 m) 3a-
JSITAHHSIM IATPYHTOBUX BOJ, 3HAXOMATHCS B MEXkKax 1X KalIIPHOI KaiiMU Ta
YTBOPIOIOTHCS Mifl JTy4HO-OOJOTHOIO POCIUHHICTIO. BOHM MaroTh akymysis-
TUBHUHA TN Tipodimto. CHIIBHO OKJICIOIOTHCS TepexiaHi ropu3oHTU. BoHu i3
CipyBaTo-CH3UM a00 OJINBKOBUM 3a0apBIICHHSM, ipKaBUMH [UIIMaMH, 3J1130-
MaHT'aHOBUMU KOHKpEI[isSIMU, O€3CTPYKTYpHI a00 pUXJIO-TPYAKYBaTi, 3a0py/I-
HIOIOTh PYKH, YaCTO MEPTeIIi30BaHi.

ITpodins myuHO-00MOTHIX KapOOHATHHUX IPYHTIB:

H(gl)*HPKGI+PKGI;

Jy9IHO-OOJIOTHUX MEPTeli30BaHNX IPYHTIB:

Hk(g))+HPMkGI+PKGI;

Jy4IHO-OO0JIOTHUX TIOBEPXHEBOCOIOHITIOBATHX IPYHTIB!

Hi(g))+HPskGI+PskGl;

JTyYHO-00JOTHUX OCOJOAUTUX IPYHTIB!

Hed+Hegl+PhiGI+PGl.

JlyyHi rpyHTU

JlydHi rpyHTH MigpO3AIISAIOTECS HA 2 THma: 1) Jy4Hi, 2) JTy4HO-aJI0-
BiaJIbHI.

Le rimpomopdHi iHTpa3oHAIBHI IPYHTH, sIKi (POPMYIOThCS B TIOHHMIKE-
HHUX eJIeMeHTaxX penbedy (Oamkax, 3amajnHax, YIOTOBHHAX) 3 HETTTHOOKUM
3aITaHHAM TAIPYHTOBHX BOJ (1—3 M) MijI Iy9HOIO 3J1AKOBO-OCOKOBO-Pi3-
HOTPABHOIO POCIHMHHICTIO B YCiX NMPUPOAHMX 30HaX. Ha BimMiHy Bin aimio-
BiJIbHHX JIyYHUX I'PYHTIB BOHH HE BiI4yBalOTh BIUTHBY ITAaBOAKOBHUX i ITOBE-
HeBHX BOI. [Ipodinb JIydHHX IPYHTIB TyMyCOBO-aKyMyJsiTuBHHNA. Haramye
YOPHO3EMHUM, aJie Ha BiAMIHY BiJl HBOTO Ma€ 03HAKU OIVICEHHS B HIDKHBOMY
NepexiJHOMY TOPU30HTI i y MaTepUHCHKIH MOpoi.

IIpodine: Hd+H+Hpk+Phkgl+Pkgl

Jly4Hi IpyHTH MOJUISAIOTH HA UOU:

* 3a epyousHor npoghinio: KOpoTkonpodinbHi (25—45 cM), cepeaHbo-

ookl (65—85 cm), mmboki (85—120 cm), HaxrmmOoki (Oinbiie
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120 cm) [4], abo 3a iHmoro knacudikamiero [3] Ha: HermoOoki (25—
40 cm), cepenapornOoki (40—80 cm), mudoki (80—120 cm).

* 3a 2nubUHON 3ansicanHs KapOoHamis: KapOoHaTHI a0 BUCOKOCKHIIA-
FOUi, MOJAJIbH1, IMTHOOKOCKHUITAIOY].

JlyyuHi onig301eHi rpyHTY

YTBOpIOIOTLCSI B Oankax a0o Ha muieidax CXuiiB, BKPUTUX HUHI 200
B MHHYIIOMY JCOBOIO pOCJII/IHHlCTIO Bynosa Hpocpln}o mojiibHa YOpHO3EMY
OHI,Z[SOHCHOMY, aJie HIDKHIT HepeXlZ[HI/II/I TOPU30HT 1 MaTCpUHCBKa IMOpoJa
orneeni: Hed+Hpi+Phigl+Pgl.

Jly4Hi CONOHLIOBATI, 3aCOJIEHI
Vi ocoso4ini rpyHTH

VYTBOPIOIOTHCS 332 YUACTIO MiHEPaJIi30BaHUX BOJI. 3aCOJICHI i COJIOHIIIO-
BaTi IPyHTH 3aJAral0Th Ha CXHJIAX 3 HEraTMBHUMHU (opmamu penbedy, oco-
7oAl — B 0€3CTIYHMX 3amaJnHax, /e KOHIEHTPYEThCS MOBEPXHEBUH CTIK.

Jlyuni cononyroeami rpynmu NOJIISIOTH HA TIHOOKO- TA TOBEPXHEBO CO-
JIOHIIOBATI. Y 2nub0K0cononYy08amux IpyHTaxX aKyMyJIsIis BOJOPO3UMHHUX
coJieii BiOyBa€eThCs B HUKHIX TOPH30HTAX TPYHTY, 3 BEPXHBOTO I'YMYCOBOTO
ropu3onTy (He) BUMMBArOThCSI TIENTH30BaHI KOJIOIH, a B MEpexXifHi Topu-
3ouTH (Hpi) — B™MuBaroThes. Ilpodine auepeHIitoeTses 3a exroBiaIbHO-
UTFOB1aJTbHUM THITOM.

[Ipodinto TyIHUX TITHOOKO-CONOHIFOBATHX IPYHTIB!

Hed+He+HPi+Phkgls+Pkgls,

IIHOOKO-, CEPEIHBO- Ta CHIILHOCOJIOHIIIOBATHX

Hed+He+HI+Phikgls+Pkgls

Jyuni nosepxueso-cononyroeami rpynmu GOpMyIOTbCS B yMOBaX BILTHU-
BY MiHepali30BaHHUX MiAIPYHTOBHUX BOJ Mailke Ha BECh IPYHTOBUH Mpodisb,
KpiM BEPXHBOTO TyMYCOBOTO TOPHU30HTY. MaKkcHMaibHa KUIbKICTh COJICH aKy-
MYJIOETBCS y TIEPEXiTHUX TOPU3OHTAX, & IHKOJH 1 Ha TIOBEPXHI MOXKE yTBO-
PIOBATHCS COTBOBA Kipouka. [Ipy IIboMy OCOJIOHITIOBAaHHS 3a3HAB T'yMYCOBHIA
TOPHU30HT, y SKOMY TICHTHU3YIOTHCS KOJIOiJM, BiH HaOyBae 3JIUTY OPHIUCTY
CTPYKTYDY.

[podine: Hid+Hi+Hpk(gl)s+Phkgls+Pkgls

Y ayunux oconodinux rpynmax, mo GpopMyIOTECS B yMOBaX KOHIIEHTpa-
i1 Ha TIOBEPXHI IMOBEPXHEBOTO CTOKY i IPOSBY CIIOPaIMIHO-KOHTPACTHOTO
TJIeE-eII0BIaIbHOTO TPOIleCy, MPOodih Ma€e UYiTKy eNOBIaIbHO-UTIOBIAIbHY
OynoBy. ['yMycoBuUil TOPH30HT CHIIBHO 30aradyeHuil Ha KPEMHE3EMHUCTY IpU-
CHUIIKY, sIKa HaJIa€ IPYHTY OinsicToro BiATiHKY. L{eii Topu3oHT Mae nuctyBa-
Ty CTPYKTypy. B OmeeHMX TOpPH30HTaX yTBOPIOIOTHCS 3ali30-MaHTaHOBI
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KoHKperii. Ocononiii IpyHTH cllaOKo HACHUYEHI OCHOBaMH, MAlOTh CIIa0KO-
KUCITy PEaKIliio CepeIOBHUIIA.

ITpodisb TydHUX CIIAOKOOCOIOAITNX IPYHTIB:

Hed+He+HPi(gl)+Phigl+Pgl;

CePEIHBOCONOIIHX

Hed+Ehgl+HPi(gl)+Phigl+Pgl;

CUJIBHOCOJIOITNX:

Hed+Eh(gl)+Ihgl+Pgl.

Jly4Hi HamMuUTi IpyHTH

DopMyrOThCS Ha JHI OaJIOK, JCTIOBIANBHUX NUIeH(ax 1 KOHycax BHHO-
cy. HpquiJIL IPYHTY POCTE 32 PaXyHOK IMIOPIYHUX TYMYCOBHUX JICIFOBIATBHUX
HAHOCIB Ha TOBEPXHIO TPYHTY 3 BHINE PO3TAIIOBAHIX TepuTopiii. [pyHT Mae
BEITUKY TPpyOM3HY 1 rnH60KOBI/my>KeHHH Bif coneld, mapyBaruid. JIyuni rpyH-
TH MAIOTh JTy’K€ BUCOKHI PIBEHb POIIOYOCTI.

IHaAnBIAyaibHe HaB4YasibHO-A0CiAHe 3aBAaHHs

3aBnannsa 1. Onucatu 3a MOp(HONOTiYHUMH O3HAKaMH BKa3aHi BHKJIA-
JadeM MOHOJITH O0MOTHHUX 1 TOP(POBUX IPYHTIB. [laTh HA3BY AOCHIHKEHUM

IPyHTaM.

3aBaaHHs A1 caMOCTIVIHOI poboTH

3apaannsa 2. Bigmykaiite B miapydHUKax i «ATiiace OUB YKpawmwHCKON
CCP» ommc npodimiB IpyHTIB, MOJIOHUX JO THX, IO JOCTIDKYyBald Bu.
[MopiBHsiiTe 11 iPOdisi. 3aMUIIUTH Y JIAOOPATOPHUX 30LIMTAX OCHOBHI Mapa-
METpPH arpOHOMIYHOT XapaKTePUCTUKH OOJI0THUX 1 TopdoBuX IpyHTIB. [laiiTe
OIIIHKY PiBHIO TX poarodocTi. BuzHauTe 3aX0/1 1010 T ABUIIIEHHS POAOYOCTI
1 IUISIX BUKOPUCTAHHS IIUX IPYHTIB Y CLIBCHKOMY TOCTIOAAPCTRI.

3aBnanns 3. Y «PoOouoMy 30mIHTI» 3aMOBHITH BIAOBIIHI CTOPIHKH
mono kiacudikamii, OyzoBu Mpodito, OCHOBHUX XIMIYHUX, (DI3HKO-XiMiy-
HUX 1 (I3UYHUX XapaKTEPUCTHK, IUISIXIB pallioHAILHOTO BUKOPUCTAHHS 00-
JOTHUX 1 TOP(OBUX IPYHTIB.

Obnaonanna: MOHOMITH TPYHTIB, CAaHTHMETPOBA CTpiuka, KOJIBOPOBI
OIBII.

Bupilinti KOHKPETHI cuTyadlii:

1. V mpuxopeHHid 3amiaBi piuyky OyJIO OMKMCAHO TPYHTOBHI pO3pi3, Ha
MOBEPXHI SIKOTO YTBOPHUBCS TOPU3OHT 3 HAIIBPO3KJIa1eHOi O0JI0OTHOT POCIINH-
HOCTI TPYOM3HOIO 7 €M, MiJl HUIM — TOPU30HT TEMHO-CipUi i3 CHHIOBaTHUM
BIJITIHKOM ¥ ip)KaBUMH IUISIMAMH, MOKpHWH, TUIAaCTUYHUHN, Mae 3amax H,S,
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Fe-Mn — koHkperii, rpyousHa ropuzonty 18 cm. HactymHuit ropuzoHT —
CTaJIeBO-CipHUH 13 3€JIEHKYBaTO-OJIAKUTHUM BiJITIHKOM, YOpHI W ipKaBi Iis-
Mmu, Fe-Mn — koHkpeii, Mokpuid. 3 rrOuau 40 cM COYUTHCS BOJIA.

Hanumite npodiss 1 faiiTe Ha3By IPYHTY.

2. BepxHiii ryMycoBuli TOPU30HT OOJIOTHOTO IPYHTY MAa€ CHHIOBATO-4OP-
Huit komip. [Ipn naGoparopHOMyY AOCHIPKEHH] BU3HAUMIIH, 1[0 BMIiCT FyMYCY
B HbOMY CTaHOBUTH 1,1%. UM 00ymMOBII€EHO TeMHe 3a0apBieHHS [LOTO ro-
puzonTy? Yomy nipu n1ii Ha HpOTO po3unny HCI 3’saBusieTses 3anax H,S?

3. Ha moBepxHi TpbOX TiAPOMOP(HHHUX IPYHTIB BAXKKOTO TPAHYIOMETPUY-
HOTO CKJIaJly 3HAXOAATHCS mapH Topdy rpyonsHoro 5 cm, 38 cm, 65 cwm. Ipic-
Hi MIIPYHTOBI BOJIH 3aJIsiTaloTh Ha TinOuHI 70 cM. [laiiTe Ha3By IpyHTaM.

4. Ha omykmiii moBepxHi TopdoBuma rmuduHowo 170 cM 3poctae MOX
charaym, pH topdy = 4. Axuii e tun Oonora? Sk MOMITBHO BUKOPUCTOBY-
BaTH IIF0 TEPUTOPIIO 1 Takuil Topdh?

5. Y YepniriBcbkiit obnacti O0yio onrcano npodiias TopdoBUIIa 3 Tpy-
ouzHoro Topdy 52 cm, pH=6,0. [ToBepxHst TOPPY BKpUTA MOXOM 303yJTHHHM
i ocokamu. Skuii ne tun 6onora? Ik MOXKHa BUKOPHCTOBYBATH II0 TEpH-
TOpit0 1 TOpd y CUTBCHKOMY TrOCIOAapcTBi?

Pexomenooseana nimepamypa: [4, 6, 7, 8, 9, 13, 14].



I'PYHTU 3AMNJIAB

Y yiu memi susuaromvca maxi numanms:

1. Byooesa 3anias.

2. Xapaxmepucmuxa (axmopis IpyHmMmomeopeHHs 3anideHux IPYHMIs.
Tenesuc, 6ydosa npoghino, cknad, acpoHOMIYHA XAPAKMepUCmuKa,
Kaacughikayis 3an1asHuUx IpYHMIe.

3. Ocobnugocmi podiowocmi 3anaaéHux IPYHMIG, wiisaxu it niosuujenHs,
CIbCbKO20CN00APCbKEe UKOPUCHIAHHA.

JlyyHi antoBianbHi (3annaBHi) rpyHTN

Ile azoHaybHI IPyHTH, IO (POPMYIOTHCSI B 3aIlIaBaX PivoOK IiJ] JIyYHOIO,
JTy4HO-OOJIOTHOO, a TAKOK JACPEBHOIO POCIUHHICTIO B yMOBaX MOCTIHHOTO
MIEPE3BOJIOKEHHS MiAIPYHTOBUMH W MEPIOJAUYHOTO MOBEHEBUMH Ta MaBOJ-
KOBHUMH BOJIaMH.

®opmyBaHHs rpyHTlB y 3aluIaBax BiOyBa€TbCs 3a y4YacTIO JBOX MPO-
IIeCiB — MOBEHEBOro 1 amroBiasibHOTO. [loBeHEBHIl mporiec CTIPHYHHAETh-
Csl TIepIOJIMYHKUM 3aTOIUICHHSM 3aIlIaBH TaJUMH BOJIAMH, a aJrOBiaJIbHUH
OB’ sI3aHUH 31 MIOPIYHUM BIJIKJIaJaHHIM TBEPIUX YaCTOYOK 3 TOBEHEBHX BOJI
(amoBi0) Ha TIOBEPXHI 3alUTABHUX TPYHTIB, SIKUH BKIIOYAETHCS B IPYHTO-
TBOPHHI TIpoIiec. YHACIIIOK IIbOTO allfOBiajbHI IPYHTH HAPOCTAIOTh YTOpY,
NEPIOAMYHO OTPUMYIOYH HOBI MOpLii alroBit0. [pyHTOBHMI MOKPUB 3aIuiaB
3aJICKUTH BiJI XapaKTepy MOBEPXHI 3allJIaBHUX TEpac, BICTaHI X YaCTHUH BiJ
pycia piduky, piBHS MATPYHTOBUX BOJ| TOIIO.

AmoBianbHI TPYHTH BKJIIOYAIOTh TaKl THITH: allFOBialIbHI JIEPHOBI, alfo-
BiaJIbHI JIy4Hi, aJIIOBiaJIbHI JIy4HO-00JIOTHI ¥ atoBiajibHi OOJIOTHI IPYyHTH.

JZlepHoBi anoBiasibHi rpyHTU

DopMyIOThCSl y MIPUPYCIIOBIH YacTHHI 3aIIaBH IiJ KCEpOoMe30(inbHOI0
JTy4HOIO, YarapHUKOBOIO 1 JEPEBHOIO POCIMHHICTIO Ha KPYITHO3EPHUCTOMY
HiIaHOMY Jly’Ke [apyBaToMy amoBii. 3aBaskn HiHIaHOMy IpaHyJIOMETpUY-
HOMY CKJIaiy Iii TPYHTH 3HAXOJATECS 1032 MCXKAMH KaIisIpHOT KaiiMU HETIH-
OOKO 3aIITAI0UIX HI,Z[FPYHTOBI/IX BoJ. O3HAKM OTJICEHHS ITHX rpyHTlB qacTime
BiZICYTHI a00 BHpaKCHI AyKe c1aOKo. AITIOBIaJIbHI JEPHOBI IPYHTH MAaIOTh
HErMMOOKUH IpyHTOBUH MPO(]iSIb aKyMYIISITUBHOTO THUITY, C1a0KOTyMyCOBaHi
(mo 1%), 3 manoro emHicTio nonmHaHHA (1o 10—15 mr-exs/100r rpyHTY),
CUJIBHO I1LIApyBaTi, CyXi. BUKOPUCTOBYIOTh SIK MaJONPOAYKTHBHI MaCOBHILA,
CiHOXaTI, 7151 300py JIKApChKUX POCIIHH.
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Cepen amoBiaIbHAX AEPHOBHX IPYHTIB 3a 2pyOU3HOIO IPYHMOBO2O NPO-
¢@ino BUALISIOTH Taki euou: c1abKopo3BMHEHI a00 MPUMITHBHI, PO3BUHEHI
a00 KopoTKonpoiNbHi; IapyBari, KapOOHATHI, TUTIOBI IPYHTH.

bynosa npodinto Hdal + Phal + Pal a6o Pal(gl)

B amoBianbHUX EPHOBUX CIAOKOPO3GUHEHUX TPYHTIB rpyOu3Ha mpodi-
JI0 CTAaHOBUTH MEHIIE 25 CM, Y PO3BUHEHHX (KOPOTKOMPOQiIbHUX) — 25—
40 cwm, y mapyBaTux I'pyHTIB Bech podijb mapyBaTHil.

Y npumimusnux TpyHTIB, 5IKi (JOPMYIOTECS B YMOBaxX HAMPYKEHOTO Ia-
BOJIKOBOTO PEXUMY, TPOQLIb MPAKTHYHO HE TU(PEPEHITIHOBAHUI HA TeHETHY-
Hi TOPHU30HTH, a CKJIAJA€THCS 13 CITA0KOTYMYCOBAHHX IIaPiB PI3HOTO TPaHYII0-
MetpuyHoro cknany: Pal h +Pal,h,+... +Pal h,.

Jly4Hi antoBiasibHi rpyHTHN

DopMyIOThCS B LIEHTPaAIbHIN 3aIulaBi Ha CYIIMHKOBOMY a00 CYyIJIMHKO-
BO-INIIAHOMY QJIOBIi IMiJl BHCOKOIIPOAYKTUBHOIO PI3HOTPABHO-3JIAKOBOIO
JYYHOIO pocHuHHICTIO. L[i rpyHTH MaroTh TuOOKuil, 100pe ryMycCoBaHUM
npodisib aKyMyJISTHBHOTO THITY, 11O MOCTIHHO HapOIIyeThCS 3aBISKU Bif-
KJIaIaHHIO T/ Yac MoBeHel J0OperyMycoBaHOTo ApiOHO3EeMHUCTOrO HAMYMTY
1 T1IPOTeHHOro MmocTadanHs 010(UTBHUX Ta IHIIUX EIEMEHTIB. Y TYMYyCOBOMY
ropuzoHTi (H) BMicT rymycy csrae 8—12%, 110 Ha JAeKiJibKa BiICOTKIB O1JTb-
e HK Ha MPUIIETIINX TUTAKOPHHUX TPYHTAX, & EMHICTh TIOTIMHAHHS HE MEHIII
30 mr-exs/100r rpynaTy. Hernmuboke 3aisiraHHS MiATPYHTOBUX BOA (1—2 M)
00YMOBJIFOE TapHUH PO3BHTOK TPABHOI POCIMHHOCTI W OIVICEHHSI HMKHBOT
YaCTHHHU TPOQUI0 (3 HIKHBOTO MEPEXiTHOTO TOPU30HTY, TOOTO 3 60 cMm).
B ormneeHnx ropu3oHTax KUCIUX IPYHTIB yTBOPIOIOTHCS Fe-Mn — KoHKperii,
a B HacHMUYeHUX 1 kapOoHaTHUX — KapOoHarHi. Lli IpyHTH MarOTh BUKIIOUHO
BHCOKHUH PIBEHb POIIOYOCTI.

Cepen antoBiaJIbHUX JIyYHUX IPYHTIB BUIUIAIOTH Taki poou: KapOOHaTHI,
MEpPreuCcTo-KapOoHaTHI, BACOKOCKHUIIAIOU, TUITOBI, KKCIIi, OMI/I30JI€H1, BOX-
PHUCTO-3aJTI3UCTI, 3aCOJICHI, COJIOHIIIOBATI, OCOJOAUI IPYHTH. 3a 2pyOusHo0
npoghinto BUAIISAIOTH TaKl éudu: MPUMITHUBHI (BiJ AEKUTBKOX CAHTHUMETPIB,
kopoTkonpodinbHi (25—40 (45) cm) Ta rmboki (> 80 cm).

Bynosa mpodinto:

H — rymycoBuii TOpH30HT, TEMHO-CIpUi, 3epHUCTHH, ITyXKUH, BEPXHS
yactuHa 3ajepHoBanns (Hd), mepexin moctynoBui;

Hpk — BepxHiil nepexiJJHUH TOPU30HT, TEMHYBATO-CIpHiA, KPYyIHO3Ep-
HUCTHH, MTyXKHA, TIEPeXiJl MOCTYTIOBHIA;

Phglk — HwkHIi niepexigHuii TOpU30HT, Ha OypyBaro-cipoMy (hoH1 — 3e-
JICHKYBATO-Cipi, CU31 TUISIMU, 1p’KaBO-BOXPUCTI MPOKUIIKH, PO3BOJIH, ITEPEXiT
MTOCTYIIOBHIA;

Palglk — rpyHTOTBOpHA OPO/Ia — OTJICEHUH afOBIH.
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I'py6usHa mpodimto 45—85cMm i Oisbiie.

VY sucoxockunaiouux IpyHTIB IPOQiTb aHAJIOTIYHUH, ajle KapOOHATH IPH-
CYTHI TiJIbKM B MaTtepuHchbKiil mopoai: Hd+H+Hp+Phgl+Palgl.

Kapbornamui TpyHTH CKUTIAIOTh 3 TIOBEPXHI:

Hdk+Hk+Hpk+Phglk+Palglk.

VY mepeenucmo-kapboonamuux TpyHTIB CIIOCTEPIraeThCs T1IPOTEHHA aKy-
MYJIALISA KapOOHATiB y HYKHBOMY MEPEXiTHOMY TOPU30HTI Y BUINISL JTyYHO-
ro mepreimto (M). oynosa npodinro: Hd + H + Hpk + PhMgl + Palglk.

Boxpucmo-3anizucmi rpyHTH (HOPMYIOTHCS B 3aIlIaBax i3 3alli3UCTHMU
niarpyaToBumu Bogamu B [lomicei, Jlicoctemny. Y mux rpyHTIB Bech npogiib
a0o mepexiIHI TOPU30HTH 1 TIOPOJIa MIPOHH3aHI 1PKaBO-BOXPHUCTUMH TTPOXKHII-
KaMH, TISIMaMH, 1HKOJIM TOPH30HTH PiBHOMIPHO 03aJTi3HEHI.

YV npumimuenux rpyHTIiB IpOo(ish CKIIAIAETHCS 3 AMIOBIATIBHUX, 3 PI3KOIO
TYMYCOBaHICTIO 1 TPaHYJIOMETPUYHHUM CKJIQJIOM IIapiB, Y HIDKHIA YacTHHI
orneeHni. [ pyOn3Ha mpodiso KOIMBAETHCS Bif IEKUTBKOX 110 50 cM.

Bynosa npodisto: Pal h,+Pal,h,+... +Pal h, gl+Palgl.

AmoBianbHi Ty4H1 onio3oneni IpyHTH (OPMYIOThCS Ha JIUISTHKAX 3arljias,
BKPUTHUX JIICOBOK POCIUHHICTIO (HMHI a00 B MUHYNoMmy). MaroTh nude-
peHLioBaHUI POdisb 3a eMOBIaIbHO-ITIOBIAIEHUM THIIOM. Y BEpXHBOMY
TYMYCOBO-EIIOBIaIbBHOMY TOPH30HTI MOMITHA KPEMHE3EMJIMCTa MPHUCHIIKA,
NepexiJHi 1TFoBiiOBaHI TOpU30HTH, Oypi, YUIUIBHEHI, TOpiXyBaTro-IpiOHO-
NPU3MaTHYHI, 3 KOJOIMHUM JIaKyBaHHSIM. CKHIIa€ B MaTCPHUHCHKIN MOPOII.
Bymosa npodinto: He+Hpi+Phigl+Palglk.

JlyyHi antoBiasibHi 3aCOIEHI rDYHTU

DopMyIOTBCS B 3aIIaBax 3 MiHEpaTi30BaHHMU ITiAIPYHTOBUMH BOJAMH,
yactime B Cremy i siiBoOepexHomy Jlicocreny. 3acoieHi Ta COJOHIIOBATI
IPYHTH 3aJISTal0Th Ha MIKPOIIiIBUIIICHHSIX, & OCOJIOJII — Ha MIKPOTIOHHU-
JKEHHSX 1 3amauHax.

AJroBiaNIbH1 JTy4YHi rajioreHHi IPyHTH NOAISIOTh Ha TaKi poou: ColoHYa-
KOBi (200 COJIOHYAKYBATI), COJIOHIIFOBATI H OCOJIOMLI.

AIOBIaNbHI JTyYHI COMOHITIOBATI IPYHTH 3d 2IUOUHON 3ANALAHHS CONOH-
Yego2o 2opu30Hmy TONUISIOTh Ha 6UOu: TIHMOOKO- 1 TIOBEPXHEBOCOJIOHITIO-
BaTi; 3a emicmom obminnoco Hampito (%) ¢ I'BK 6i0 emxocmi noenunanHs
Ha ciabko- (5—10), cepennbo- (10—15), cunbHocoonmoBari (15—20); 3a
2NUOUHOIO aKyMYTAYil colell — Ha COJIOHYAKOBI ¥ coloH4YaKyBari. Po3pizHsi-
I0Th CJIa0KO-, CEPETHBO- 1 CHIIBHOOCOIOALI IPYHTH U JIy4HI COJIOI.

AmoBianpHI Ty4HI 21ub0Ko-cononyloeami TPYHTH MarOTh audepeHtli-
HOBaHMI eIOBIaLHO-LTIOBIAILHUN THIT NMPO(]UTI0 32 paxyHOK MeNnTh3arii
W HU3XIJHOTO TEepEepO3Noiay KoJoimiB. ['yMycoBo-entOBiadbHI TOPU3OHTH
(He a6o HE) cBimiim, 3a Hmwk4eposramoBadi imosiansai (HPi a6o HI),
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TOPHU30HTAIILHO MOAUTBHI TIPH PO3J1aMi rpya0duoK. [roBiiioBaHi (0COIOHIIBO-
BaH1) TOPU30HTH TEMHO-CIP1 YIIUTLHEHI, TOPIXyBaTO-ApiOHONMPU3MATYHI, 3 KO-
JIOITHUM JIaKyBaHHSIM Ha CTPYKTYpHUX OKpemocTsix. HmkHill mepeximHuit
TOPHU30HT 1 MaTepUHCHKA ITOPO/Ia OIJICEHI 1 3aCOJICHI Y COJOHYAaKYBaTUX BUIIB
IPYHTIB. Y COJOHYAaKOBHUX I'PYHTIB 3aCOJCHUN BECh IPOQib.

[Ipodinp anoBiagbHUX JTYYHHUX CIa00COIOHLIOBATUX IPYHTIB:

Hde+Hpi+Phglks+Palglks;

CepeIHBO- Ta CHIILHOCOJIOHIIOBATHX COJTOHYAKOBHX:

HEds+HIs+Phglks+ Palglks.

AJTFOBIaJIBHI JIyUHI 108EPXHE80-CONOHYH08amI TPYHTH (DOPMYIOTBCS TIPU
HEerMOOKOMY PiBHI 3aJisraHHs miarpyHTroBux Box (1,0—1,5 M) B ymoBax Bu-
MITHOTO BOAHOTO PEXHMY, IO CIpPHI€ aKyMYJSIii BOZOPO3YMHHUX COJICH,
HacaMmIiepesl COIM, Y BepXHIM YacTHHI Moo 1 TenTH3alii KoioiniB (oco-
JIOHIIFOBaHHIO) Y BepXHboMY TymycoBomy ropusonTi (Hi a6o HI), skuii Ha-
OyBae KpyIMHOTPYIKYBaTO-OpHUIIMCTOI CTPYKTYpH, 3IUTOCTi, YIIITLHEHOCTI.

[Mpodine  anroBiadbHUX JYYHUX TOBEPXHEBO-CIA0KOCOIOIIOBATHX
IPYHTIB:

Hid+Hi+HPiks+Phgls+Palglks;

CePeAHbO- 1 CHIIbHOCOJIOHIFOBATUX IPYHTIB!

HId+HI+HPisk+Phgls+Palglks.

AmoBianeHi JTy4Hi oconodini TpyHTH (OPMYIOThCS B 3aMKHYTHX Oe€3-
CTIYHMX MOHIKEHHSIX, € BilOyBAE€THCS 3aCTilf MOBEPXHEBUX aTMOC(HEPHHX
Boz. CIIOpOANYHUI eTI0BiaIbHO-TIICHOBHI IIporiec 00yMOBITIOE (DOPMYBAHHS
SITIOBIATEHOTO (OCOJOIIIOT0) TOPU30HTY 3 PSICHOIO KPEMHE3eMHUCTOIO TPH-
CHUITHOIO 1 IJIMTYACTOK CTPYKTYpOr. Y CKJIaJi OOMIHHHMX KaTiOHIB TaKHX
IPyHTIB, Kpim ionis Ca2+ i Mg2+, BXoqMTh 3Ha4Ha KibKicTh ionis H+. [pyHTO-
BUI TPOQIIIH YacTO IIJIKOM OIVIeEHUH. B orIeeHnX ropH30HTaX yTBOPIOIOTh-
Cs1 )Kalli30-MaHTaHOB1 KOHKPeEIIii.

[Mpodink amoBianeHuX Jy4HUX ciaaboocononinux rpyuris: He+HPe(gl)+
Phigl+Palgl.

VY cepenHbO- 1 CHIILHOOTIICEEHUX IPYHTIB YTBOPIOETHCS YUCTUH OCOJIOII-
mii ropuzoHT (Egl): Hedgl+Egl+Igl+Palgl

AIoBianbHi JIy9HI COJIOAI Ha BIAMIHY Bif MPOMIII0 CHIFHOOCOIOILINX
IPYHTIB MarOTh ayxe rubokwuii oconoinuii (Egl) ropu3oHT, rpyOH3Ha SKOTO
MOXe€ J0CATATH OUIbIIE TIOJOBUHH IPOQITIO IPYHTY:

Hedgl (rpy6uznoro 10—15 cm)+Egl (30—50 cm)+Igl+Palgl

Jly4HO-60/10THI antoBiasibHi FPYHTU
Po3noBcro/pKeHi y TPUTEPACHUX 1 IPUKOPIHHUX TMOHWKEHHSIX, O cTa-

pullb, POPMYIOTHCS Tifl Ty4HO-00JOTHO pOCIHMHHICTIO. Ha moBepxHi nux
TPYHTIB IiJ Yac OBEHEH BiAKIAAa€ThCs HAMYIIOM, 30aradyeHuil OpraHidYHUMH
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pedoBnHamu. [Ipu HermuOoKoMy 3ansaranHi miarpyHToBux Boxa (1,0—1,5 ™)
KaniisipHa KaiiMa jocsarae noBepxHi. OIVIE€HHS NOYMHAETHCS 3 BEPXHBOTO
NePeXiJTHOrO FTOPU3OHTY.

Jly4HO-00JIOTHI TPYHTH TIOJUISIOTHCS Ha TaKi poou: KapOoOHaTHI, Meprei-
30BaHi, 03aIi3HEH], COJIOHIIIOBATI, 3ACOJIEH] TOIIIO.

Bynosa npodiro:

Hd — nepersiliHo-AepHUHHUI TOPU30HT rpyOusHo0 10—15 cm, Hacu-
YeHUH TIepEerHifHUMU pEUOBHHAMM, TIEPEXif] TOMITHHIA;

H — rymycoBuil TOpH30HT, pUXIIOTPYAKYBaTHH, TEMHO-CIpHii, epexin
HIOCTYTIOBHIA;

HPglk — BepxHili mepexiHUil TOPU30HT, TEeMHYBATO-CipHii 3 ipxkaBo-0y-
PHUMH IUIIMaMH, PO3BOIAMH, TIEPEXi/] TOCTYIIOBHUIA;

Phglk — HIKHII niepexiqHuN, CipyBaTO-OJMBKOBHH, TPyIAKyBaThH, 3a-
OpyZIHIOE PYKH, IEPEXi NOCTYIIOBUMH;

Pglk — rpyHTOTBOpHaA TOpOJa, OIVIEEHA, IIapyBaTail, CyrIMHKOBAa a0o
IJIMHUCTA, HACHYEeHa BOAOIO.

i rpyHTH MO’KHA BUKOPUCTOBYBATH, SIK CIHOXKATI.

Jly4uHo-00510THI KapOOHATHI TPYHTH CKMIIAIOTh 3 IOBEPXHI Ta MarOTh Oy-
JIOBY TIpodiito:

Hk+Hpkgl+Phkgl+PalkGl,

Jlyuno-0010THI Mepreni3oBaHi IPyHTH:

Hk+Hpglk+PhgiM+PalGIk,

Jlyano-6omotHi oTopdoBaHi IpyHTH:

Th (rpyousnoro 10 — 20 cm)+Hgl+HPgl+PalGlk, ['py6usna mpodinio
40—70 cm.

JIy4H0-00JI0THI TOBEPXHEBO-COJIOHIIIOBATI COJIOHYAKYBATI ITPYHTH:

Hid+His+HPgls+PalGls

V ny4HO-00JIOTHUX COJIOHYAKOBUX I'PYHTIB 3aCOJICHUH BECh MPO]IIIb:

Hds+Hs+HPgls+PalGls

Jly4HO-00JIOTHI OCOJIOITI IPYHTH MarOTh YiTKUH po3noais npodiiaro 3a
eJIOBIaNIbHO-1TIOBIAJIBHAM THUIOM. bynoBa mpodimto cnabkoocononinoro
IPYHTY:

Hed+He(gl)+HPegl+Phigl+PalGl;

CepeIHbO- 1 CHIIBHOOCOJIO/IIIONO:

Hed+Ehgl+Phigl+PalGl
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3aBnaHHS A5 caMocTiviHoi poboTtu (1, 3, 4)

3apaanns 1. Y naboparopHOMy 30IIHMTI HAMAIIOBATH CXeMy OylOBH pid-
KOBOI 3aIlIaBH.

IHanBIiayanbHe HaB4YasabHO-A0CHIAHE 3aBAaHHS

3aBaanHst 2. 3po6iTh MOPHOIOTIYHUI ONMUC yKa3aHUX MOHOJIITIB 3arliaB-
HUX IPYHTIB Y JJabOpaTopHuX 301uTax. [laiite Ha3By UM IPYHTaM.

3aBnanns 3. B «Atnace nouB Ykpaunckoit CCP» Binmrykaiite mopgo-
noriunuit onuc noxibuux rpyHTis. [lopiBHsiiTe ui onucu 3 Bamumu. Y na-
0OpaTOpHUI 30LIMT MEPENUIIITh OCHOBHI XapaKTEPUCTUKU IPYHTIB 3arljiaB.
BusHauTte X arpoHOMIUHY IIHHICTh. Ha3BiTh IIISIXU M1 IBUIIIEHHS POAFOYOCTI
1 palioOHaJbHOTO BHKOPHCTAHHS 3alJIABHUX TPYHTIB Y CLIBCBKOMY TOCIIO-
JIapCTBi.

3apaanns 4. Y «Po6040oMy 30IIHUTI» 3aIMITITE OCHOBHI XapaKTEPUCTHKA
YMOB YTBOPEHHS 3aIUTABHUX IPYHTIB, iX Oy/I0BY, PO UTEHIIA pO3TOIIT pevo-
BHH, arPOHOMIYHI MTOKA3HUKH.

Obnaonanns: MOHONITH TPYHTIB, cXeMa Oy/JIOBH PIUKOBOI 3aIlIaBH, CaH-
THMETpPOBa CTPiuKa, KOJIbOPOBI OJIIBII.

Pexomenooeana nimepamypa: [6, 7, 8, 9, 13, 14].



FAJIOTEHHI I'PYHTU

VY yiv memi eusuaromocs maxi numanns:

1. Po3snogcrodocenns i xapakmepucmuxa Qaxkmopie IpyHmMOmeopeHHs
2A102eHHUX TPYHNIS.

2. Cymw cononyegoeo npoyecy rpynmomeopenHs.

3. Teneszuc, 6yoosa npoghimo, cknad, acpoHOMIYHA XAPAKMeEPUCmuKda,
KIacu@piayiss 2an02eHHUX IPYHmMis.

4. Ocobnusocmi poooHoCmi 2ai02eHHUX PYHMIS, WIAXU iT NIOGUUeHHL.
Cinvcvbko2ocnooapcoke GUKOPUCTNAHHS YUX [PYHMIG.

Mt Toro, mo6 3po3ymiTe TeHe3uc, OyJoBY, CKIaa 1 BIACTHBOCTI Ta-
JIOTEHHUX TPYHTIB, HEOOXiJHO 3HATH CYTh COJIOHIIEBOTO MPOIECY IPYHTO-
TBOPCHHSL.

CosioHYaku

ConoHYaKy — 11 IPYHTH, K1 POPMYIOTBCS B PI3HUX IPYHTOBO-KITIMaTHY-
HHX 30HaX Ha Pi3HHUX 3a TCHE3UCOM MOPOax, TOMY BOHH XapaKTePH3yIOTHCS
BEJIUKUM Pi3HOMAHITTSM BJIACTHBOCTEH.

CoJIOHYaKH MOAIISIOTH Ha munu: aBToMop(dHi 1 TiipoMopdHi.

3a enubunoro sanseanns conei 'y npodini po3pi3HSAIOTh TaKl euou: To-
BEPXHEBO-COJIOHYAKOBI, KOJM JIETKOPO3YMHHI COJIi € B HAasABHOCTI TiJIbKH
B Mexax BepxHboro (0—30 cM) mapy IpyHTY; COJIOHYAKYBaTi — KOJH COJi
3HAXOJATHCS Yy MOPOAL Ta mepexigHux ropusontax (3 30—80 cm); mubdoxo-
COJIOHYAKyBaTi — COJIi TUTBKK y MaTepHHCHKiN mopoxi (3 80—150 cm); riu-
00K03acoJIeHI — 3acoJICHa MaTepHHCHKA opoja 3 MIHOMHH Oinbire 150 cm;
COJIOHYAKOBI — KOJIM COJIi B yCHOMY TPOQiIi IPYHTY.

Poou suoinaioms 3a mopgonozicio Hs-eopuzonmy: myxxi (3acColieHi CyIb-
(haTaMu HaTPIrO 1 KaJbI[i0), MOKpI (XJIOpUIaMHU KAJbIIiI0 1 MarHiro), 4OpHi
(comoro), KipkoBi a00 01l (3aCOJICHI XJIOPHIAMH HATPIIO).

Buou 3aconeHuX IpyHTIB 3a Kinbkicmio coneli: cnabo-, CepeaHbO-, CHUIIb-
HO3aCOJIeH] 1 COJIOHYAKH.

94. Tunu 3acoJieHHX IPYHTIB 32 CYXHM 3aJTHIIKOM, % [6]

Tun 3aconenus
3acouenicTn XJIOPHIHO- cyabdarHo- CO/10BO- COI0BO-
COA0BHUIi cOA0BUIL XJOpUAHUH | cyabpaTHuit
Hewmae 0,15 0,15 0,15 0,15
Cnabka 0,15—0,25 0,15—0,30 0,15—0,25 0,15—0,25
Cepenns 0,25—0,4 0,3—0,5 0,25—0,4 0,3—0,5
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IIpooosoicenns maon. 94

Tun 3aconeHus

3acosenicTn XJIOPHIAHO- cyjabpaTHo- CO/10BO- CO/10BO-

CO10BHIi CO/I0BHIi XJI0pUAHUA | cyabpaTHui
CurpHa 0,4—0,6 0,5—0,7 0,4—0,6 0,5—0,7
CoJloHYaKu 0,6 0,7 0,6 0,7

e | oo | Xaopun | ey
Hewmae 0,2 0,25 0,15 0,3
Cnabka 0,2—0,3 0,25—0,40 0,15—0,30 0,3—0,6
Cepenns 0,3—0,6 0,4—0,7 0,3—0,5 0,6—1,0
CuipHa 0,6—1,0 0,7—1,2 0,5—0,8 1,0—2,0
CoJloHYaKu 1 1,2 0,8 2,0

Kracudikartiro IpyHTIB 3a cmynenem 3acoieHHs ma Ximizmom coneli To-

naHo B Tadi. 95.

95. Kaacudikauis 3aconeHHs rpyHTiB 32 cyMoI0 Ta XimizMoMm couteii, % [6]

Ctyninb 3aco/IeHHs
Twumn 3acojieHHsI
Cnadxe Cepenne | Cuubne | Hagmipne

Xuopu i ) 0,102 | 0204 0408 >08
1 cynbhaTHO-XJIOPUIHUI
XnopuaHo-cynbharHuit 0,2—0.,4 0,4—0,6 |0,6—0,9 >0,9
CynbdarHuit 0,3—0,4 0,4—0,8 {0,8—1,4 >1,4
XIIOPUIIHO-CONOBHH 0,102 | 02-03 0305 >05
i COMOBO-XJIOpHAHUI
Cynedarno-conosuii 0,15—0,25 |0,25—0,40 | 0,4—0,6| > 0,6
1 comoBo-cyibpaTHuit
CymbatHo-xnopuao- 02—0,4 | 04—0,5 | He Tpamsiorses
rigpokapOoHaTHU

XiMi3M (THI) 3aCOJICHHS BHM3HAUAETHCS CKIAJOM aHIOHIB 1 KaTioHIB
y ziarHoctoBaHoMy Imapi rpyHTiB (Tadm. 19.13). Cnovarky naroTh OIIIHKY
BMICTY aHIOHIB, a MOTIM KaTiOHIB. YPaxOBYIOTh aHIOHH, BMICT SIKMX IT€PEBU-
mrye 20% Bixg cymu anioHiB (Mr-exB/100 r rpyHTy). Y Ha3Bi THITy 3aCOJICHHS
IPYHTY aHiOH, L0 MepeBa)kae CTaBIIATh Ha OCTAaHHE Micie. Skmo y npodini
rpyHty npucyTHi ionn CO,2- y kinbkocti Oibme 0,03 mr-eks/100 t rpyHTY,
a ioniB HCOy-, 38’s13aHux 3 Nat i Mg?* y kxinbkocti Oinbire 0,8 mr-exs/100 T
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TpyHTY, aie Mertre 20% Bix CyMH aHiIOHIB (MT-€KB), TO IO Ha3BH THITY 3aCO-
JICHHSI JIOTAIOTh CJIOBA «3a YYacTIO COAM.

Tun 3aconeHHs 3a KaTIOHHUM CKJIaJIOM YPaxoOBYeE JIBa KaHIOHH, sIKi Iepe-
Ba)karoTh. Ha ocTaHHBOMY MicCIli Y Ha3Bi CTaBJIATh TOW KaTiOH, SIKOTO O1JTbIIIE.
SIkio BMICT O/IHOTO KaTioHy Oifibllie BJABIYI APYroro, TO Ha3MBAIOTh TiIBKU
MepIIUK KaTioH.

96. Ximi3M (TUII) 3aCO/IeHHSI IPYHTIB 32 CHiBBiJHOLLIEHHSIM iOHIB, MI-eKB [6]

Ximizm (rum) Cl: SO, | HCO,: CI |HCO,: s0,|  Tpomopuii,
3aCOIeHHSI MI-eKB
T'inpokapOoHaTHe — >2.5 >2.5 —
Xnopuane >2,5 — — —
CynbpartHo-xaopuznse | 2,5—1,0 — — —
XITOpHIHO-CYITb(aTHE 1,0—0,2 — — —
Cynbdarne <0,2 — — —
ConoBo-xJopuHe > ] <1 >
ConoBo-cynbdarHe <1 >1 <1 HCO, > CatMg
Na> Mg

XII0pUIHO-CO0BE > 1 > 1 >1 Na> Ca
CynbhaTHo-comoBe <1 > 1 > 1
CynbgarHo- 200 XITOpHI- _ Na < Ca, Na<Mg
HO-T1IpoKapOOHaTHE byne-sxe 1 = HCO, > Na

PexomMeHy€eTbCs MiarHOCTYBAaTH SIKICTh 3acOlieHHS momapoBo: 0—25;
25—50; 50—100, 100—150; 150—200 cM, a Tako XapaKTepHU3yBaTH XiMi3M
OJTHO- 1 IBOMETPOBOI TOBII IPYHTY Y IILJIOMY.

TuIl CONTOHYAKOBHUX TPYHTIB MOAUISIOTH HA JIBA MIJATUITH — TiAPOMOpQHI
i aBTOMOP(HI COTOHYAKH.

97. Ximizm (TuUm) 3acojieHHs IPYHTIB 3a CHiBBiZHOLIEHHSIM KAaTioOHiB,

Mr-eKB [6]
3acoJieHHs1 Na: Mg Na: Ca Mg: Ca
Harpiese > 1 > 1 —
Marzi€eBo-HaTpieBe >1 >1 > 1
KasnbiieBo-HarpieBe > 1 > 1 <1
KanpiieBo-maruiese <1 <1 > 1
HarpieBo-marHiese <1 > 1 > 1
HarpieBo-kanbliiiee > 1 <1 <1
MarHi€eBo-KaJibIli€Be <1 <1 <1
Marniese <1 — > 1
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TinpomopdHi — GopMyrOTECS B yMOBaX OJIM3BKOTO 3aJIsITaHHS MiHEpaJTi-
30BaHHX IPYHTOBHX BOJ. BOHH MatOTh TaKi poju:

Munogi — CoJl 3HAXOASATHCS 3BEPXY, OIVICEHI Ha Pi3HIN TIIMOWHI TTPo-
Gbins;

JIYYHI — COJIi T€X 13 TIOBEPXHI, aJie MEHIII 3aCOJICH], IEPEBAKHO COJIOBI,
OIVICEHI;

0010mHI — CUIIBHO 3aCOJICHI U OINIeEH] 3 caMOi OBEPXHi;

copoei (wopu) — JTHO 03€ep, PIYOK, 1110 BUCOXJIU, TOBEPXHS X YKpUTA
KIpPKOIO CONel y eKiIbKa CAaHTHMETPIB;

NpUMOPCHKI — PO3BHBAIOTHCS O1Isl MIOpiB. be3 pocnuHHOCTI, COMbo-
Ba Kipka Ha ITOBEpXHIi MICKy 3 depernamkamu. Ha mmuOuHi OIM3BKO
1 M — ripKo-coJI0Ha BOJIa. 3aCOJICHHS XJIOPHUIIHE;

6MOopulHi — YTBOPWINCH ITPY 3POIICHHI BHCOKUMH HOPMaMH TIOJTHBY,
10 BUKIIMKAE T1IHOM MiHEpali30BaHUX I'PYHTOBHX BOJ JIO IOBEPXHI.

ABTOMOP(HI COIOHYAKH YTBOPIOIOTHCS HA 3aCOJICHUX MTOPOIaX MPH TITHU-
OOKOMYy 3aJIsiTaHHI IPYHTOBUX BOJI. BOHM MaroTh Taki poju:

3a ckaadom coleti (CIIiBBITHOIICHHS aHIOHIB UM KaTiOHIB Y BOJIHIM BUTSIK-
111): XJIOPUJIHI, CYJIb(]aTHi, COMOBI, 3MillIaHi a00 HATPIEBi, MAarHi€BO-HATPIEBI,
KaJblLIi€BO-HATPIEBI 1 T. 1.

30 308HIUHIMU O3HAKAMU:

KOPKOBI — 3BEpXY KipKa COJIeH, KIIbKICTh SIKMX JIOHU3Y 3MEHIIY€EThCS,
TepeBaXKae XJIOPUCTHH HATPIl;

MyXKi — Oararo cymbs(aTy HaTpilo, IparincTi, aMOPTHU3YIOTh, K MPY-
KIHA;

MOKpIi — JIy’e TIrpOCKOIIYHI, CHJIBHO MOTIMHAOT BOJIOTY 1 TOMY Ha-
BiTh Y CyXy IIOTOIy MOKpi. B OCHOBHOMY XJIOpHIM KajJbLil0 i Mar-
HIIO;

TEMHI — COJIOBI COJIOHYAKH, CO/Ia IUCIIEPTy€e TyMycC (TyMaTH HaTpPilo)
i I'pyHT Ha0yBa€e YOPHOTO KOIBOPY, X04a FyMyCy B HUX HeOararo —
1o 1%.

Buou aesmomopghnux cononuaxie:
3a xapaxmepom po3nooiny cone:

noBepxHeBi — codi y mapi 0—30 cM;
IOOKONPO(DLTBHI — COJTi TI0 BChOMY TpOdiio;

30 2NUOUHOIO CKONUYEHHSL COTLelL:

costoH4aKoBi — coui B mexxax 0—30 cm;

COJIOHYaKyBaTi — coui B Mexkax 30—80 cm;
IMOOKOCOIOHYaKyBaTi — couti Ha miuouHi 80—150 cm;
He 3aconeHi — couti e 150 cm.
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CosoHLi

[1ix coMOHIEBUM MPOIIECOM PO3YMIIOTh HACHUYCHHS IPYHTOBHUX KOJOIMIB
HATpi€M, 10 BUKJIUKAE JTy>KHE CEPEIOBHIIE i, IK HACIIIOK, MIENTU3ALIII0 Op-
TaHiyHOiI Ta MiHEpaJbHOI KOJIOiAHOT YacTUHM TpyHTY. [lepemimenns nenrtu-
30BaHUX KOJIOIAiB YHH3 OOYMOBIIIOE YTBOPEHHS MH(EpPEeHLIHOBAHOIO THIIIB
IPYHTIB 32 €JIIOB1aJIbHO-1TIOBIaIbBHUMH TOPU30HTAMHU.

CoIoHIII — 1€ TPYHTH, 5IKi 32 XapaKTEPOM 800HO20 PedCcUMy T IIPO3LIS-
IOThCSI HA Taki munu: aBToMopdHi abo cTernoBi (MATPYHTOBI BOAW TIUOIIE
6 M), HamiBrigpoMopdHi abo TydIHO-CTENOBI (IIATPYHTOBI BoAM TIHOIIE 3—
6 M), rirpomopdHi 200 Ty4Hi (MAIPYyHTOBI BOAY HA MTHOWHI 1—3 M).

Aemomopghui cononyi MOAUISAIOTH HA TaKl nmiOmunu: YOPHO3EMHI, KaIlTa-
HOBI; Hanig2iopomMopghui — Ha: TyIHO-YOPHO3EMHI, TYIHO-KAIITAHOBI; 2i0po-
Mopui Ha YOPHO3EMHO-JIYYHI, KallITAHOBO-JIYYHi, JIydH] Ta JIy4HO-OOJOTHI.

Poou BUIINAIOTE 32 NEKITBKOMA O3HAKAMH:

* 30 munom 3aconeHusi: NyxHi (COJIOBI, COOBO-CYb(aTHi, COA0BO-XJI0-
punHo-cynbdarHi), HeHTpanbHi (Cynb(haTHO-XJIOPHUIHI, XJIOPUIHO-
cynb(arHi);

* 34 2NUOUHOIO BEPXHBOT MedICi 3anA2anHs conell: COJIOHYAaHOBI (3 MO-
BepxHi a60o 710 30 cm), Bucokocononvakysari (30—50 cm), conoHvaky-
Bati (50—100 cm), mubdokocononuakysati (100—150 cm), HeconoH-
gakyBari (150—200 cm);

* 34 cmyneHeMm 34coeHHs: COIOHIT — COJIOHYAKH, CHIIBHO-, CEPEIHbO-,
c11a00-3acoJeH1, He3aCOoJIeHI (CIIOCTEePIratoThCs P1IKO);

* 30 2IUOUHOIO 3aA2anHs KapOoHamia i 2incy: BUCOKOKapOOHATHI (BHIIE
40 cwm), mbokokapOonatHi (Hmk4e 40 cM), BHUCOKOTIINCOBI (BHIIE
40 cm), rboxorincosi (Hkue 40 cm);

> 3a emicmom obminnoeo nampiio (y % BiA €MHOCTI NOIIMHAHHS) Ha
ciabko- (5—10), cepennbo- (10—15), cunbHocononwoBari (15—20)
IpyHTH 1 cononui (Oinbe 20).

Buou conoHuiB BUIISAIOTH 32 TAKUMH O3HAKAMU:

* 34 2NUOUHOIO 3ANALAHHSA CONOHYEB020 20PU3OHMTY: TIMOOKOCOIOHIIIO-
Bati (ropu3oHT HI 3ansrae Ha nesikiii MOWHI BiJl IOBEPXHI), TOBEPX-
HEBO-COJIOHIIIOBATI (TICEBIOLTIOBIH 3alsTae 3 MOBEPXHI);

* 3a emicmom 06MinHO20 Hampito (Y% BIT EMHOCTI TIOTJIMHAHHSI) COJIOH-
IFOBATi IPyHTH OyBaroTh: ciiabo- (5—10), cepennbo- (10 — 15), cub-
HocodoHioari (15—20) i comnonti (Oinbire 20);

*  3a 2pybuU3HOI0 HAOCONOHYe8020 copusonmy HE: kipkoBi (10 5 cM), Mil-
ki (5—10 cm), cepenni (10—18 cm) ta ruboki (Oinbire 18 cm);

* 30 CmMpYKmypolo cononyboeoco copusonmy HI: cToBmyacti, npu3ma-
TUYHI, TOPiXyBari, OpHIUCTI;
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* 3a cmynernem 0CONOOIHHS: CIAOKOOCONIOALTI, OCONOALTI, CHIBHOOCO-
JIOTIL.
B ocranni 10—15 pokiB po3mojiiyi COMOHIIOBATUX IPYHTIB 3/11CHIOIOTH
3a CIIBBIJHOIICHHSIM aKTHUBHOCTI 10HIB HATPilO (dy,.) 1 aKTUBHOCTI 10HIB
KaJbLilo (ac,2").

CO/10HLi HOPHO3EMHI

CdopmyBanucs Ha 3aCOJCHUX TMOPOAAX 1 Ha JaBHIX JIECOBHX Tepacax
Y 30Hi PO3MOBCIOMKEHHS YOPHO3eMiB. MaroTh pi3ko TU(epeHIIHOBaHIIA THIT
npodimo 3a emoBianbHO-iTOBIAEHUM TUTIOM: HE+IH+PHik+PKks.

LmtoBianpauii (cononmesuit) ropu3ont IH y Bojoromy craHi B’s3KHH,
JUINKWHA, 3JIATHHWA, Y CyXOMYy — INIJIbHHUH, TPINUHYBaTHi, OPHIIMCTHH,
CTOBITYACTHH, MPU3MATUYHHUA. Y Mipy 30UIbIIEHHS! TPYOU3HU COJIOHIIEBO-
ro ropusonty (HI) 3pocrae mmbuHa 3ansraHHs coyeil y IpyHTOBOMY HpO-
¢ini. 3aconeHHs — XJIOpUAHO-Cynb(paTHe, pialie — coaoBe. YMICT 0OMiH-
HO-yBIOpaHOTO HATpil0 y IPyHTaX, c(hOPMOBAHHX Ha JIECOBUX MOPOJIAX, N0
10% Big eMHOCTI HOIIMHAHHS 1 Ha 3aconeHuX nmmHax — 10—20% 1 OL1b-
mie. CriBBiTHOIIEHHS MiXK OOMIHHUMY 10HAMHU KaJIBI[IIO 1 MarHil0 By3bKe —
1,5—2,5:1. Ymict rymycy B MiBACHHII 30HI PO3MOBCIOMKCHHSI YOPHO3EMiB
cTanoBuTh 2—4%, a B miBHIuHIN 3—5%. ['pyom3na npodimo 40—60 cm.

Bynosa mpodinto:

HE — rymycoBo-emoBiaibHHN TOPHU30HT (HAICOIOHITLOBHI) IpyOU3HOIO
1o 30 cM, OisecyBaro-cipuil BiJi OOPOITHUCTOI KPEMHE3EMHUCTOT MPUCHUITKH,
MIOPOXYBATO-TPYAKYBaTHH a00 TIACTHHYACTHH, TIEPeXi Pi3KHii;

HI — cononnpoBuii (UToBianbHUI) TOpU30HT rpyousHoo 10—20 cwm,
TEMHO-CIpHii, TOPIXyBaTo-MpU3MaTuYHUN a00 CTOBITYACTO-OPHIIUCTUH, Y BO-
JIOTOMY CTaHi JIMTIKUH, Y CYyXOMY — TBEpAMH, TPILIIIHYBaTHH, IIepexil sICHUH;

PHIx(s) — nepexinuuii imoBiiioBanuii rpyousHoro 15—25 cm, TemHy-
BaTo-cipuii 3 OypHUM BiATIHKOM, 3BepXy rOpOXyBaTUH, YILIIIbHEHUH, BHU3Y —
TPyAKYBaTUi, MyXKWH, KapOOHATHWH, YacTO BHIUICHHsS COJel y BUIISAL
TUTICHSIBU Ta TPOIHJIOK, TIEPEXi/l MOCTYIIOBHIA;

Pks — rpyHTOTBOpHA IMOpoOsia — JIEC, JISCOMOAIOHNIT CYTIMHOK a0 3aco-
JICHI TIIMHU, KapOOHATH Y9acTo y BUIIAAI O1T031pKH, 3acoNeHa.

CoJI0HLi KaLuTaHoBI

Le aBTOMop(i)Hi COJIOHIII, SIKI 3QJISTAIOTh Y CyXOMY HiBI[eHHOMy Cremny
y BUDLIII TUIIM Cepell TeMHO-KAaIITaHOBHX rpyHTlB y BEpXHIX YacTHHAaX
CXUIIIB TOMIB 1 Cepell KamTaHOBUX rpyHTlB Ha PIBHUHHUX TEPUTOPISX. rpyH-
TH MalTh YITKHH eNIoBialibHO-UTIOBIadbHUN THN mpodimo. Ha Biaminy
BiJl COJIOHIIIB YOPHO3EMHHX, MalOTh TEMHO-OpYHATHUH KOJIp COJOHIIEBOTO
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(imroBianbHOTO) TOpH30HTY. [ pyOu3Ha MPOGDLITIO MIJKHUX 1 CepeHIX COJOHIIIB
35—50 cm, a 'y mmuboknx — 45—70 cwm.

Tinc y Bumnmsni JIpy3 3ajiirae Ha rmuouni 100—180 cm. Bomopo3unnHi
COJIi 3aJIATalOTh MiJl UTFOBIaJbHAM TOPU30HTOM a00 muOmie. 3acoieHHsT —
XIIOPHIHO-CYIb(ATHE, PiAlIe — COHOBE. YMICT OOMIHHOTO KAJBI[IO KOJH-
BA€TbCs B Mexax 7—37 mr-ekB i marHiro — 2—26 mr-eks/100 rp rpyH-
Ty (By3bKe CHIBBIAHOLIEHHA MK HHMMH), a oOMiHHOro Harpito — 0,1—
9,0 mr-exs/100 rp rpynry. Peakuis cepemoBuia HeWTpanbHa abo IyXKHa
(pH Bomnwmii 7,0—38,5, pH comboBwmii 6,5—8,0). Ymict rymycy 1,5—3,5%,
y Horo CKiIajii TymMaTH pedyoBHHH IepeBaxaroTh Hal (ynbBaTamu (Crk: Chxr
=1,5—-2,1).

bynoBa minuaHuX T1pyHTIB: HE+Eh+Ih+PIh+Hhi/k+P(h)ks [a6o
P(h)k]+Pks

ITix gac po3oproBaHHS MITKHX 1 CEPEIHIX COJIOHIIB KAIITAHOBUX TPH
BEPXHI TOPU30HTH TIEpEMIllIaHi, a PO3OPIOETHCS BEPXHIN MEpexigHui 11ro-
BianmpHUI ropu3oHT PIh. V cyxomy craHi BiH OpWIUCTHMA, MITBHUM, 3 Oiis-
CTHMH IUIIMAMU KpeMHe3eMy. Ha moBepxHi Imicist oMLy YTBOPIOETHCS SICHO-
cipa KpeMHEe3eMHUCTa Kipka. Y BOJIOrOMY CTaHi OpHMU IIap B’A3KHM, 31UTHI,
KpPYNHO-TPYAKYBaTHH.

B opHHX CONOHISAX KalITaHOBUX IMIHMOOKHX y MIIOPHOMY IHapi 3aBikKId
30epiraeThCst BIacHe conoHieBuit ropuzont IH.

CoJ10HLI KaluTaHOBI BTOPMHHO MOBEPXHEBO-OIIEEHHI

Po3noBcropkeHHI y MiCIIsX, e BUPOIIYIOTh PUC. Y BEPXHHOMY FOPH30HTI
CTIOCTEPIraroThCsl O3HAKU OTVICEHHS (OJIMBKOBO-CH31 i 1pKaBO-BOXPHCTI LIS~
MH). Y IIUX TOPU30HTAX MOCUITIOETHCS MIACTHYHICTD, B’ S3KICTh, IIIJIHHICT
1 3IUTICTh TPYHTOBOT MacH.

CoJ10HLi KaluTaHoBI riaHTaXxoBaHi

Y mMx rpyHTIB NpHUPOAHA 6yn013a npodinto TMOPYIICHA MPOBEICHHM
nIaHTaxHOT opanku. Ha HOBerHl 3HAXOJHUTHCS MEPEeMilIeHUI KapOOHATHUI
HWKHIN TiepexiTHU{ 1ToBIHOBaHMHA TOPH30HT i BEPXHSI 4ACTHHA MaTCPHH-
cekoi mopozu. I'ymycoso- UTFOBI1aJIBHUI 1 COJIOHIICBHH 1TIOBIATBHUN TOPU30H-
TH TIepeMilliaHi i TOXOBaH1 y HWKHIA YaCTHHI TUTAHTaKOBAHOTO IIapy.

bynosa mpodinto:

Hk pl — opHwuii uranTaskoBaHWi 1map rpyomsHoro 25—30 oM, KamTaHo-
BO-Oypuii, TOPOXYBaTO-TPY/IKYBaTHH, TyXKUH, KapOOHATHUH, TIEpEXi SICHHIA;

Hple(k) pl — BepxHili mepexiHUI MIAHTAXKOBAHUN TOPU3OHT IpyOH3-
HOIO 15—20 cM, TeMHO-KaITaHOBUii 3 OijiecyBaTo-cipuMu i OypUMU TUISIMA-
MH, LIJIBHUH 32 paXyHOK 30CEepEIKEeHHS TyT OCHOBHOI YaCTHHH COJIOHIIEBOTO
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TOPU30HTY, KPYITHOT PYAKYBaTO-TOpiXyBaTnii abo OpuincTHii, OCHOBHA Maca
Oe3kapOOHATHA, CKAMIAIOTh TLTBKK KapOOHATHI BKIIFOYEHHS, TIEPEXil] MOCTy-
IIOBHI;

HPi(k) pl — HIKHIN nepexiTHUH MIaHTa)KOBAHUN TOPU30HT IPYOHU3HOIO
15 — 25 cm, OypyBaro-kamTaHoBHUl ab0 3 TEMHO-OpYHATHHMH Ta SICHO-Ci-
PUMH IIJISIMaMH, TPYAKYBaTO-TOPiXyBaTo-MOPOXyBaTUH, MyXKHH, kapOoHATHI
TUIIMU, TIEPEXil Pi3KHii;

P(h)k — cnabkorymycoBaHa jecoBa mopoja.

COJ10HLi JTY4HO-4YOPHO3EMHI

i HamBru:[pOMopq)Hl IPYHTH pO3l‘IOBCIOI[)KeH1 B HlCOCTeHy i Cremy Ha
c1aboPEHOBAHNX PIBHUHAX, Ha JaBHIX PIYKOBUX Tepacax 1y MOHIKEHNX
eIIEMEHTax penbedy 3 HETIHOOKHM 3ajsTaHHSAM MiNIPYHTOBHX Box (3—
6 M — Ha BaXKHX, 2—4 M — Ha JIeTKHX mopojax). bynosa nmpoduitro mux
IPYHTIB MOJII0OHA /IO COJIOHIIIB YOPHO3EMHHUM, alieé Ha BIMIHY BiJI HUX Ma€
O3HAaKH OIVICEHHS B MATEPUHCHKIN MOPOII y BUIVISIII ipyKaBO-BOXPHUCTHX IUISIM
Ha (OHI OJIMBKOBO-CU30TO KOJIBOPY.

KinbKicTh TyMyCy Yy BepXHiX TOpU30OHTax IpyHTY 1—6%, 3 TIMOHHOMNO
HOro KUIBKICTh MOCTYIOBO 3MEHIIYEThCS. YMICT 0OMiHHOTO Harpito y 'BK
1,5—15,0 mr-exs/100 r rpynTy (110 30—40% Bix €eMHOCTI noerHaHHs[) Pe-
akuis cepenopuina nyxHa (pHgq 7,0—9,0). L TPYHTH 3aCOJICHI JIETKOPO3-
YUHHUMU CONISIMH (Cylb(araMu, XJIOPUIaMH, & THKOIHU 1 COJIOK0, SIK TPYHTH
cepenHporo IIpumHInpoB’s).

3a rMOWHOKO 3alIsITaHHsl COJICH TPYHTH TIOAUISIFOTh Ha TaKi poou: COJIOH-
YaKOBI 1 COJIOHYAKYBATI.

[Tpoiab COMOHII TYyIHO-HOPHO3EMHOTO MIIKOTO COJIOHYAKOBOTO:

Ehs (rpyousnoto 1o 5 cm)+HIs (20—30 cm)+PHiks (30—50 cm)+Pkgls

[podiab COMOHII TyYHO-YOPHO3EMHOTIO IIMOOKOTO COIOHYAKYBaTOTO:

HE (rpyousHoto Oinbie 15 cm)+HI(s)+PHiks+Pkgls

Cos10HUi 7Ty4HO-KaLLITaHOBI

L1i namiBrigpoMopdHi IpyHTH MOMITHI B 30HI MiBAeHHOT0 CTemy Ha II0-
HIKEHHUX PIBHUHAX 3 HENIMOOKHUM 3alIiTaHHSAM MiATPYHTOBHUX BOI (3—6 M)
Y KOMIDIEKCI 3 JIY9HO-KAIITAHOBUMH COJIOHITFOBATUMH I'PYHTAMHU

bynoBa mpodinto iIGHTHYHA COJIOHISIM KalITaHOBHMM, ajieé Ha BIAMIHY
BiJl OCTaHHIX IIi TPYHTH MarOTh OUTBIIT TeMHE 3a0apBIICHHS BCHOTO MPOQIITIO,
B HHX BIJICYTHI BHIUMIi (hOpMHU Kap60HaT1B a00 BOHH BHIULIIOTHECS ¥ (Op-
Mi piakoi po3mMuTOl OLTO3IpKHU i Mepren13OBaHHX M, 3acoieHi 3 30—
40 cm, Ha TIMOMHI 60—120 cM coti BUAUIAIOTECS Y BUNIISI PSICHUX TIPOXKHU-
JIOK, LIITOYOK, TUISIM, 9acTO pa3oM i3 kapoonaramu. Ha rmubuni 130—180 cm
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MaTepHHChKa IOpO/Ia OIvIecHa (Ha OJIMBKOBO-CH30MY (POHI — ipyKaBO-BOX-
PUCTI IJISIMU, IPUMA3KH).

KinbKicTh 0OMIHHOTO KaJIbIIi0 KOJIMBAETHCS B MEKax 6—34 Mr-ekB, Mar-
Hito — 1,3—18 mr-exs/100 t rpyHTy. [HKOMHM KUTBKICTH OOMIHHOTO MarHito
Moxe gocsarati 50% BiJ eMHOCTI HOIIMHAHHS IPYHTY. YMIiCT OOMiHHOTO Ha-
Tpito B ' BK konuBaetbcs B Mexxax 1—15 mr-exs/100 r rpyHTY. KiJIbKiCTb
TyMycCy Y BepXHboMy Topu3oHTi 1,5—3,5% 3 mubuHo0 Horo BMIicT mocTy-
H0BO 3MeHIIyeTheA. Peakiis cepenosumia myxHa (pH,,,_ 7—38, a B conone-
BOMY TOPHU30HTI 301IBIIy€eThCS 10 9).

Lli rpyHTH OyBalOTh: COJIOHYAKOBI, COJIOHIIIOBATI; BTOPUHHO OTJICEHI, BTO-
PHHHO JTyYHO-KAIITAHOBI, TUIAHTaKOBaHI.

[Tpod itk MITMHHOTO CONOHIIS JIYYHO-KAITAHOBOTO COJIOHYAKYyBaTOTO:

HE (a60 HE+E)+HI+Phi (a6o Phik)+Pks/gl

B opHEX MINKHUX 1 CEpeIHIX CONOHIISIX JIYYHO-KAIITAHOBUX 00M/[Ba BEPX-
Hix ropuzontu (HE+HI) a6o tpu Bepxuix (HE+E+HI) nepemimani i me-
petBopiotoThest Ha ropu3oHT HEI opHMit (cipyBaTo-KamraHoBUi, TPY/IKyBa-
TO-OPUITUCTHIA, IITLHUHN, 3TUTHI). [HKOIU MMiJ OPHUM IIAPOM 3aJTHINAETHCS
yactuHa (5 — 7 cMm) imoBiiioBaHoro ropuzonty HI.

N OpHHUX DIMOOKUX CONMOHIIX JiydHo-KamtanoBux rnepemimani HE 1 E ro-
PH3OHTH, piJlllie MPUOPIOETHCS BEPXHS YacTHHA LmtoBiasibHOTO ropu3onty HI.

COJ10HLI 7Ty4HO-KaLUTaHOBI BTOPUHHO OIJ1I€EHI

3asraroTh Ha PHECOBHX YeKaX. B opHOMY, a iHKOIH 1 Y T JOpHOMY Iapax
CIIOCTEPIraroThCs ABHI O3HAKH OIVICEHHS.
IIpodine: HEIgl (a6o HEgl)+HI(gl)+Phi(k)+Pks+Pkgls

COJ10HLi BTOPUHHO JTyHHO-KaLLTAHOBI COJIOHYaKOBI

YTBOpHUIHUCS B pe3yJbTaTi 3pOlLIeHHsT a00 MiITOIUIEHHs KAalITAHOBUX CO-
JIOHIB, KOJIY MiAIPYHTOBI BOAY MiTHSIUCS 10 3—5 M. YBech npodiib 3aco-
JICHUH JIETKOPO3SYMHHUMHE COJISIMH.

CO/10HLi HOPHO3EMHO-JTY4HI

L Fl)lpOMOpq)Hl TpyHTH (OPMYIOTBCS y YOPHO3EMHIH 30HI B 3aruiaBax
PIYOK 1 Pi3HMX TMOHMKEHHSX Ha IIIAaTO, A€ OIM3BKO J0 MOBEPXHI 3aJATaroTh
niarpyatoBi Boau (1—3 m). Orneenns no0pe BUpakeHe B HIDKHBOMY TIepe-
XiJHOMY TOPW30HTI Ta B MaTepWHCHKINM mopozi. YacTime IpyHTH 3acoieHi
3 IOBEPXHi CyiabdaraMu, XJIOpUIaMHU, IHKOJIN COJ0I0, BMICT Tymycy 2—4%.
VY ckiagi OOMIHHHMX KaTiOHIB YMICT HATPiO KOJIMBAEThHCS B Mexax Bij 0,5 1o
15,0 mr-exB Ha 100 T rpyHTY. Peakuis rpyHTOBOTO PO34YHHY Jy)KHA.
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3a MIMOWHOKO 3aJIsITaHHsI COJICH 11l IPYHTH IMOIUISIOTh Ha COJIOHYAKOBI Ta
COJIOHYAKYBATI.

[Tpodisb CONOHIIB YOPHO3EMHO-TYYHHX COJIOHYAKOBHX:

HEs+HIs+Hpigls+Phkgls+Pkgls

Cos10HUiI KaluTaHOBO-JTy4HI

Li rpyHTH OpPMYIOTBCS Ha MJIOCKUX HU3MHAX y30epexoks o3epa Cuail,
IpY 3aJIsITaHHI 3aCOJICHNX MiAIPYHTOBHX BOJ Ha rmOmHi 1—3 M. Yacrtime
CTIOCTEPIraroThCS COMIOHYAKOBI, PifIe COJIOHYAKyBaTi IPyHTH. MakcuMalb-
He HakomuueHHs1 coyied 3 mmouau 20—50 cM. 3acojieHHsT COI0BE, Pijlie
3MiIIaHe.

BymoBa npod o 1UX IPyHTIB Mallo BIAPI3HAETHCS BiJ JIydHO-KAIITaHO-
BUX 1 KaIITAHOBUX COJIOHIIIB, ajJie B HUX J0OpE BUPa)KCHE OIVICEHHS B HHKHB-
OMY TepeXiTHOMY TOPHU30HTI i Y TPYHTOTBOPHIH Topo/Ii. BUuaiisiroTs KipkoBi,
MIJIKi, CEepe/IHi Ta TIIHOOKI IPYHTH.

[Tpodisb COMOHIIT KAIITAHOBO-IYYHOTO COJIOHYAKOBOTO:

HEs+HIs+Phikgls+Pkgls

Cos10HLi Ty4HO-O0I0THI

3amnsraroTh 1o nepudepii 00T, 03ep, 13 MTHOOKUM piBHEM IPYHTOBHX BOJ
B YMOBaX IICPE3BOJIOKCHHS, TOMY MalOTh OTOP(OBAHMI HAJCOIOHIIEBHUI TO-
PH30HT 1 OTieeHUH MPOdiib.

[Tpodinb comoHII TyIHO-O0IOTHOTO COIOHYAKOBOTO:

HEts+HIsgl+PhisGl+PsGl

CoJioHLIOBATI I'PYHTH 32 TIMOMHOIO PO3TAlIyBaHHS COJOHIIEBOTO IO-
PHU30HTY TOAUISIOTH HAa TIIMOOKO- 1 TOBEPXHEBO-COIOHITIOBATI. [711O0KO-CO-
JIOHIIIOBATI TPYHTH MAalOTh THUIIOBHU JM(EPEHIIHOBAHUN 3a EIIOBIaIbHO-
1TrOBiaIbHUM TUTIOM TIpo(inb (cosoHueBuid ropu3zonT HI 3Haxomutbes min
HazacononnesuM HE ropuzonTom). [ToBepXHEBO COTOHITIOBATI IPYHTH MAIOTh
3 IOBEPXHI MENTU30BAHUH MICEBIOLIIOBIN 32 PaXyHOK BUIIITHOTO BOJHOTO pe-
KUMY a00 TIpH HasIBHOCTI COM Y BepXHiX ropu3oHTax. Hanpuknan, ryaHnit
MIOBEPXHEBO-coNOHIOBaTHi IpyHT Mae mpodins: Hlkes+Hpikes+PHsglks+
Pglkes ado Hikes.

Y 10 oK0-Cc1abKoCONOHITIOBATHX IPYHTaX MOP(OIOTIUHI 03HAKH 1LITIOBI0
(i) BupakeHi y HIDKHIA YacTHHI IEPEXiTHOTO TOPU3OHTY, ¥ CEPEIHBOCOIOH-
mroBatux Ipyarax — umoBii (I) moOpe BupakeHull y cepelHiil yacTHHI Tie-
PEXiZHOro TOPU30HTY, @ Y CHIIBHOCOJIOHLIOBATHX I'PyHTaX — ycCi NMepexinHi
TOPU30HTU MAIOTh CHIIbHI 03HaKH 1toBito (I).

YV noBepxeHeBO-CIaOKOCONIOHILIOBATHX IPYHTax cilaOKi O3HAKH 1IIOBiIO
(i) mposIBNSAIOTBCA y BEpXHiM YacTHHI Mepuoro (BEpXHHOr0) T€HETHYHOTO
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TOPU30HTY. Y TOBEPXEHEBO-CEPEIHBOCOIOHITIOBATHX IPYHTaX M00pe BHpa-
JkeH1 o3Haku 1MroBit0 (I) OXOIUIIOIOTH BECh BEpXHIM I€HETHYHUN TOPU30HT.
YV noBepXeHEeBO-CHIIBHOCOIIOHITIOBATHX IpyHTaX — o3Haku UmoBito (I) cro-
CTEpIraroThCs HE TUTBKU Y BEPXHBOMY, ajie i y mepexifHOMy rOpU30HTaXx.

3a TMOMHOIO 3aNAraHHs JETKOPOZYMHHUX COJeH, X KUIBKICTIO 1 SIKICTIO
COJIOHIII MOJUISAIOTh HA 6UOU SIK 3aCOJICH] IPYHTH.

Jly4HO-4OPHO3EMHI COJTIOHLIOBATI IPYHTU

Po3moBciopkeHi Ha MOHIDKCHUX EIEMEHTax penbedy, e KarmiIsapHa Kaii-
Ma 3aCOJICHUX Hi}:[rpyHTOBI/IX BOJl (3—5 M) Jocsirae HIKHBOI YaCTHHH TpyH-
ToBoro mpodimo i omeroe ii. [pynTn cq)opMyBaJmcx 3a y4acTIO CyMiCHO-
IO MPOsIBY JEPHOBOTO i COJIOHIICBOTO TIPOIIECiB TPYHTOTBOPCHH. [podins
IPYHTIB Ma€ eJoBialbHO- 1n}0131am>Hy JudepeHLialio 3a BMICTOM T'yMycy,
Si0,, Myiy, MBTOPAOKCHIIB.

Bynosa nipodito:

He abo HE — BepxHiii TyMyCOBO-€JIOBiaJIbHUII TOPU3OHT, MAa€ KPEM-
HE3eMHCTY MPUCHIIKY, TOPOXYBaTO-TPYAKYBaTy CTPYKTYpY, AKa AUTUTHCSA Ha
TUTACTUHKH, TIEPEXi MOCTYTOBHIA;

Hpi a6o HI — nepexigHi i1r0BiOBaHI TOPU3OHTH YUIUIbHEHI, TOPiXy-
BaTO-TIPU3MATHYHI, 3 KOJOITHAM IJISTHIIEM HA IPaHIX CTPYKTYPHHUX OKPEMO-
CTeH, Mepexi/i MOCTYIOBHH;

Phk(gl) — HmkHIN niepexiHUNA TOPU30HT, IHKOJIM Mae cliabKi O3HAaKH
OTJICEHHST;

Pkgls — marepuHCBbKa IOpoJia OIVIeEHa 1 3aCOJICHa.

VY cononuaxoeux euoie 3acoieHun (s) BECh r[p0(1)1m> a'y CONOHYAaKyea-
mux — 3aCOJICHHS IOYMHAETHCS 3 nepemeHx TOPU30HTIB.

[Ipodine syyHO-4OpHO3EMHUX cNabo- 1 CepeIHbOCOIOHIIOBATUX CO-
nonuyakyBarux rpyHTiB: He (rpyousnoro 35—45 cm) + Hpi (25—40 cm) +
Phk(gls) (20—40 cm) + Pkgls

ITpoinp TyvyHO-4OPHO3EMHOTO CHIBHOCOJIOHIIOBATOTO COJIOHYAKOBOTO
rpyary: HEs (rpyousnoro 25—35 cm) + HIs (20—30 cm) + Phk(gl)s (20—
40 cm) + Pkgls.

JIy4HO-40PHO3EMHI MOBEPXHEBO-COJIOHLIIOBATI
COJIOHHYaKOBI rDYHTU

Po3noBcropkeHi B miBHIUHINA YacTuHi [IpuaHINPOB’S y HEMMOOKUX TI0-
HIDKCHHSX Ha Tepacax 3 ONM3bKUM pIBHEM 3aJAraHHs 3aCOJCHUX COMO0
MiAIPyHTOBUX BOA. Ha BigMiHY BiJi NTMOOKOCOJIOHITIOBATHX TPYHTIB, Y LIUX
IpyHTax npo(disib HE Ma€ YiTKOTO PO3MOLTY HA SIIOBIAIBHUN Ta UTIOBialb-
HUI Topu30HTH. O3HAKK COJIOHIIOBATOCTI MAKCUMAJIbHO BUPAYKEeH] Y BEpXHii
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YacTHHI MPOQLITFO, 0 BUPAKAETHCS B CHIIBHIN TUCTIeprallil IpyHTOBOI MacH,
MenTH3aIlii KoJoifiB. XapakTepHOI OCOOIUBICTIO MIUX IPYHTIB € 3aCOJCHHS
YCBhOTO TIPO(LITIO, IEPEBAKHO COJIOIO.

IIpodinb:

HI(e)(k)cs — TymMycoBUil 0COJIOHIIbOBAHUHN TOPU3OHT IPyOU3HOIO 35—
45 cM, y BOJIOTOMY CTaHi Maif)ke 4opHUi, y BepxHid yactuHi (15—20 cm)
3MUTUHN, IIUTBHAN, TOPOXYBATO-3IUTOIPYAKYBAaTHI a00 IPy/IKyBaTO-CTOBIYA-
CTHIA, 1HKOITM TPYAKH MOIUIAIOTHCS Y TOPU30OHTAIBHOMY HANpPSIMKY, € ci1a-
Ka KPEMHE3EMHUCTa MPUCHITKA, 3ACOIICHUI COMIOK0 Ta IHIIMMH COJISIMH, YacTO
KapOOHATHUI, HIDKHS YaCTHHA TOPH30HTY CIA0KOYIIIJIbHEHA, ITOPOXYBATO-
3€PHHUCTA, TTEPEeXiJ MOCTYIIOBHIA;

Hp(ei)kes — BepxHill TiepexijgHuil cnaOKoOLTIOBIOBaHHN, TPyOHU3HOO
15—30 cm, TeMHO-Cipuit 3 OypyBaTuM BIATIHKOM, HEPIBHOMIPHO TyMyCOBa-
HUI, TOPOXYBaTO-TPYyAKyBaTHH, MOKe OyTH cilabka KpeMEHHCTa MPUCHITKA,
KapOOHATHUH, 3aCOJICHHH, TIEPEX1/T MOCTYIOBHIA;

Phglkes — HwkHIM nepexigHnii ropu3oHT rpyousHoro 30—60 cm, HepiB-
HOMIpHO I'yMYCOBaHUH, OpyIHO-CipHii 3 OypyBaTHM i OJIMBKOBO-)KOBTYBaTHM
BIJITIHKaMH, 3€pPHUCTO- a00 OPUIIUCTO-TPYAKYBaTHi, 4acTi )KOBTO-Oypi 3aJIi-
3UCTI MJISIMH, KPOTOBUHHU, KApOOHATHHIA 3aCOJICHNH, MTePEeXi/l MOCTYNOBUH;

Pkgles — marepuHChKa JiecoBa 1Mopojia, orieeHa (cipyBaro-mnajesa 3 ip-
YKaBUMH ITJISIMaMHU, 3aJ1130-MaHTaHOBHMH 1 KapOOHATHUMH KOHKPEIisSIMH, Yac-
TO MepresTi30BaHNMHU.

Cosnoai

Ie riapoMopdHi abo HamiBrigpoMopdHI IPYHTH, SIKI PO3MOBCHOHKEHI
wsimamu y Jlicocrery i Creny Yipainu it popMyroThCsl y O€3CTIUHUX 3arma-
JquHax (rofax, OMOMIENnOoAIOHNX 3HUKEHHSX) MPU CIOPAJAUNIHOMY TTOBEPX-
HEBOMY II€PE3BOJIOKCHHI 338 PaXyHOK JTOIATKOBOTO CTOKY aTMOC(EepHUX BOA
3 HaBKOJIUIIHIX CXWJIIB Yy CHOJYYCHHI 3 HU3XIIHUMU Tokamu Boau. Conosmi
MaloTh pi3ko audepeniiiioBanuii mpodias 3a eMoBiaAIbHO-1TIOBIAILHUM TH-
MIOM 3 HasBHICTIO KapOOHATIB 1 JIETKO PO3YMHHUX COJIEH B HMKHIX TOPH30H-
Tax, a, TAKOX 3 J100pe BUPAKCHUMH 03HAKAMHU OIJICEHHS, TPAKTUYHO Y YChO-
My npodimi. Comoni ¢popMyroTses mix rinpodiasHUMH IepeBHUMHA (BepOa,
ocrka, Oepesa), IyIHUMH U JTyIHO-OOJOTHUMH POCIHHHAMHE (hOpMaIiisiMu.
I'ymycy Bonu matoTh Bif 1,0 10 10%. Peaxis rpyHTOBOTO pO3UMHY: BEpXHi
TOPU30HTH T'YMYCOBO-CITIOBIaIbHUH Ta SIIOBIaIbHAI MAIOTh KUCITY PEaKIliio
(pH 3,5—6,0), a infoBianbHUN TOPU30HT — HEUTPAIbHY 200 ITYXKHY.

3a cryneneM TiipoMop(HOCTI mun CONOAI MOAUISIIOTh HA RIOMURW: 1)Y-
Ho-cmenogi (MIPyHTOBI BOIW Ha TMOUHI 6—7 M), ayuni (1,5—3,0 M) Ta
ayuno-6onomnui (1—5 m). JlydHO-CcTENOBI cosoni He raloMOpdHi, a JydHi
Ta JIy4HO-0O0JIOTHI YacTO COJIOHI[IOBATI i 3acoMeHi.
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Poou:

* 3BUYaiiHI, Oe3kapOoHaTHI, coMoH4aKoBi; [13]

» 0Oe3kapOOHaTHI, HE3aCOJIeHI, HECOJOHITIOBATI, COJIOHYAKOBI, COJIOHIIIO-
BaTl (34 3a1IUWKOBUMU O3HAKAMU 3ACONeHHs | cononytosamocmi); [2].

Buou:

* 3a cmyneHem ocneenHs (Ul JIy9HUX 1 TUIIOBHUX COJIOAEH): IIeHoBi Ta
IIICIOBATI,;

* 3a epybusnoio (cm) oconodinux copusonmis (Eh+E): minki (Menmie 10),
cepenni (10—20), mumboxki (Oubiie 20);

* 3a epyouU3HOIO (CM) 2yMYco8aH020 20pu3oHmy (I JIyYHUX COJIONCH):
nepHuHHI (Menme 5), minkonepHosi (5—10, Eh<E), cepeanbonepHosi
(10—20, Eh>E), rmubokoneprosi (6inbire 20, ropuzoHt E y Bunmsimi
TIISIM);

* 3a emicmom 2ymycy(%): ManorymycHi (MeHiue 3), cepeaHbOTyMYCHI
(3—06), BucokorymycHi (0inbIe 6);

* 3a 2pybusHolo omopgosanozo 2opuzonmy (cm): TOpQPyBaTO-TICHOBI
(5—10), TopdoBo-rietioni (10—20);

* 3a cmyneHem 3acoienus (Ui JIy9HUX 1 Ty4HO-0OJOTHHUX COJIoAeH): co-
noH4akoBi (comi y BepxHix 30 cM), coJoHYaKyBaTi (cosi Ha ITMOWHI
30—380 cm).

Cononi ny4HoO-CcTenosBi

Po3noBcropkeHHI y 3amainHax Ha IUIOCKUX BOJIOJIAX 1 JIECOBHX Tepacax.
[TiArpyHTORBI BOAM 3QJIATAOTh Ha ITHOWHI 6—8 M.

bynora mpodino:

He a6o He(gl) — rymycoBwuii emtoBiiioBaHuil TOpu30HT rpyon3HO0 30—
40 cm, TeMHO-CIpHiA, Jiefb OLTsIcTUl, T00pe T'yMyCOBaHUH, TPyAKYBaTO-TUIUT-
qyacTuil, 3 npucumnko Si0,, MOXYTb 3yCTpidaTHCs ip)KaBi IUISIMHU, Tepexin
MTOCTYIIOBHIA;

HEgl — rymycoBo-entoBiagbHUN OIJIEEHUI TOPU30HT IpyOH3HOI0 20—
30 cM, ryMycoBaHul cradlie nonepeHboro, OLIACTO-Cipuii 32 paxyHOK psic-
HOI KPEMHE3eMHUCTOT IPUCHUTIKH, TUTACTHHYACTHH, cTa0KOYIIUTFHEHNH, 1pKaBi
TUISIMH, TIEPEXi SCHUI;

Egl — emoBianbHuil orvieeHUH (OCOJOITHI) TOPU3OHT TPYyOU3HOIO
20—30 cmM, OisicThii, Maiike TIOBHICTIO CKIaaeThes 3 amopduoi Si0,, ToH-
KOTUTAaCTUHYACTHH, ipyKaBi INISIMH Ta 3aJ1i30-MaHTOHOBUX KOHKpeTIii (pe3yib-
TaT CE30HHOI 3MIHU OKHCHO-BIJITHOBHOTO PEXUMY ), TIEPEXiJl SICHUH;

Iehgl — imoBianpHUI OmNIeeHWI 3 O3HAKAMHU OCOJIOIHHS TOPU3OHTY,
CIIa0KOTyMyCOBaHUIA, OJIMBKOBO-0YpHH, 3ITUTHI, TPYAKYBaTO-TOPiXyBaTHil, HA
rpaHsX CTPYKTYPHHX arperariB cipe KojoinHe jakyBaHHsA 1 npucunka SiO,,
IIPY pO3JIaMyBaHH1 CTPYKTYPHI OKPEMOCTI MOAUISIOTHCS B TOPH30HTAIEHOMY
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HAIpPSIMKY, 3 TIMOMHOIO O3HAKHM OCOJIOMIHHS 3MEHIIYIOThCS, 0arato ip»aBo-
BOXPHUCTHX IIJISIM, 3aJ1130-MaHTOHOBUX KOHKPEIIiH, epexi/] MOCTYOBUH;

Pgl a6o Pkgl — omneena (MetamopdizoBaHa) JiecoBa MaTepPUHCHKA I10-
pona 3aisirae 3 mubunu 1,5—2,0 M, yacrime 6e3xkapOoHaTHa, IHKOIN KapOo-
HaTHA, KapOOHATU 3HAXOJATHCS Y BUIISIII MIIENiI0, TPOXKHIIOK, KOHKPEIIi.

Conogi ny4Hi (AepHOBI)

@DopMyIOTBCS B 3arajiiHax Ha MPUTEPACHHUX TOHIKEHHSX JIECOBUX Te-
pac. Ha BigMiHy Bix cOJI0OIEH JIy9HO-CTEHOBUX BiAPI3HAETHCS MCHIIOIO TPy-
OM3HOIO MPOQIUTIO 1 OITBIINM CTYIIEHEM OIICEHHS 33 PaxXyHOK IOBEPXHEBHX
1 MATPYHTOBHX BOII, SIKi 3aJITal0Th HAa IMOMHI 1,5—3 M.

ITpodine: HE(g)+E(gl)+legl+PGl

Cononi ny4HO-60/10THI

3anaraioTh y NIMOOKUX KYyNHMHSACTHX, 3a00J0YEHUX 3amajdHax 3 TpUBa-
JUM TIOBEPXHEBUM II€PE3BOJIOKEHHSIM 1 MOCTIHHUM TEPE3BOJIOKEHHIM 3a
paxyHOK OJM3BbKO PO3TAIIOBAHUX MIATPYHTOBHUX Box (1—1,5 M) mig my4Ho-
OOJIOTHOKO POCIIMHHICTIO 3 JOMIlIKAaMHU BepOW W 4arapHUKiB. BoHH MaroTh
MEHIIly TpyOM3HYy Mpodiaro, HiX MOMEpeHi IPYHTH. 3BEpXy MAIOTh OTOp-
(hoBaHMit 3aIepPHOBAHMI TYMYCOBO-CIIOBIAIBHUI TOPHU30HT. Jlanmi — rymy-
COBO-CITIOBIaJIbHAI; ENIOBIANIEHUN Ta UTIOBiaMbHMN. YBeCh MPOdias CHIBHO
OTJICEHUIA.

[Tpodine: HEdt(gl)+HEEIHEGI+IGI+PGI

Ymict rymycy B ropusonti HE cononeii xonuBaerscs Bin 1,5 o 10,0%,
y ropusonTi E 3menmyerses 1o 0,1—0,8% 1 3HOBY HiABUILYETHCS B LIIOBIT
10 0,8—1,3%. V cxiiani ryMycoBUX PEYOBUH JIOMiHYIOTh (DYJIbBOPEUOBHUHHU.
€MHICTh NOMIMHAHHS B oconofinomy ropuzonti (E) — 10—15, a B iroBi-
anbHoMy — 30—40 mr-exs/100 T rpyHTy. Y cKiaai oOMiHHMX KaTiOHIB ma-
Hytots Ca2t, Mg?*, a Takox npucyTHi ionn H* i Na+*. Peakuist cepenoBuiia
Yy BEpXHIX OCOIONUIMX ropu3oHTax kucna (pHq 3,5—6,5), a y HUKHIX iJ1t0-
BilloBaHMX — HeiiTpanbHa abo cnabkomyxHa. [pyHTH MarTh ClabKy BO-
JONPOHUKHICTB, 3/1aTHI YTBOPIOBaTH KipKy, SKa yTpyaHIoe aepariro. [Ticms
rimpo- 1 ximMigHoi Memiopariii iX JOIITFPHO BHKOPHUCTOBYBATH SIK CIHOXKATI,
JOKEPEIIO JIIKAPCHKUX 1 MEIOHOCHHUX TPaB.
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IHAWBIAyaIbHO-A0CgHE 3aBAaHHS

3apaanns 1. Yka3zaHi BUKJIafadeM MOHONITH IPYHTIB TaJIOTCHHOTO PSIAY,
PO3MITITE HA TEHETWYHI TOpM30HTH. OmimuTh X MOp(ONOTiUHI O3HAKM
B 1a0OPaTOpPHOMY 30IIHUTI. 3aMaTIONTE KOILOPOBUMH OJIBISIMH POdii IHX
IPYHTIB, AaliTe IM Ha3BYy.

3aBaaHHs A1 caMOCTIliHOi poboTu

3aBnanns 2. Y migpyuHukax i1 «Atmace mnouB YkpawHckoitk CCPy»
3HAWAITH ONUC MOAIOHUX IPYHTIB. [lepenuiuite y cBii 1a00paTOpHUI 30LIUT
arpoOHOMIYHY XapaKTePUCTUKY ONMUCAHMX I'PyHTIB. Ha OCHOBI LuX Xapakre-
PHUCTHK OLIIHITh PIBEHb POJIOYOCTI, HA3BITh IUIAXH ii MiIBUILEHHS, CLILCHKO-
TOCTIOIaPCHKOT0 BUKOPUCTAHHS TAJIOTEHHHUX IPYHTIB.

3aBnannsa 3. YV «Poboyomy 30mmTi» NaiiTe XapaKTepUCTUKY YMOB (op-
MYBaHHS TaJIOTeHHUX IPYHTIB, 1X Kiacudikaiito, Oy1oBy mpodisiiB, po3momit
Yy HUX PCYOBHH, OCHOBHI arpOHOMIYHI BIACTUBOCTI, IIJISIXH BUKOPHCTAHHS.

Obnaonanna: MOHONITH TPYHTIB, CAaHTUMETPOBa CTPIYKa, KOJILOPOBI
OJIIBIIi.

Bupiluntvi KOHKPETHI cuTyadlii:

1. ITix yac gocmigKeHHs TPbOX MPOQiTiB YOpHO3EMY MiBAECHHOIO Jer-
KOPO34YHMHHI coii Oyi0 3HaiiieHo Ha pi3HUX mMOuHax: y npodimi Ne 1 —
3 OBEpXHi, y mpodini Ne 2 — y BepXHbOMY IepeXiJHOMY TOPH30HTI, y MPO-
¢imi Ne 3 — y HIKHBOMY TIepexigTHOMY TOpu3oHTI. Jlaiite Ha3By rpyHTam
yCiX po3pi3iB.

2. Jlns BU3HAUCHHS SIKOCTI 3aCOJEHHS JIyYHO-OOJIOTHCTOTO TPYHTY CTY-
JICHT 3pO0OMB BOJIHY BUTSDKKY. SIK y Hili BU3HAQUUTH NMPUCYTHICTH XJIOPHIIB,
cynb(hariB, COH 1 riApoKapOoOHATy HATPIIO?

3. Y OBOX IpyHTOBHUX MPOQIISIX CTYACHTH BU3HAUMIN ITHONHY 3aJISITaHHS
kapOoHariB 3a ornomoroto 10%-ro pozunny HCI. Y po3piszi Ne 1 3akunanus
BiJl KucIoTH Oyno OypxiuBuM, a po3pi3i Ne 2 — Oynebamku CO, Buuins-
JIUCH TIOBUIBHO, TPYHTOBA Maca HIOUTO BCITydyBaacs. SIKui 3 IpyHTIB MiCTHB
CaCQ,, a axuii OyB 3aCONCHUI COI0I0?

4. CrynmeHT BU3HAyaB SAKICTb 1 CTYIiHb 3aCOJI€HHA JIyYHOTO IPYHTY
B TIOJILOBHX YMOBaX. Bys0 BCTaHOBJIEHO, 1110 BEPXHIH TYMyCOBUH FOPU30HT
IpyHTY He 3aconeHuil. Comi Oynu BusiBieHi 3 mOMHN 50 cM (BEpXHS Mexka
BEPXHBOTO TMEPEXiTHOrO TOPU3OHTY). Y pe3ynbTari NPUIUBAHHSA PO3YH-
Hy AgNO; 10 BOHOI BUTSDKKH 3 IIOTO TOPHU3OHTY BHIAB OOUIHHMIT Oimii
oca. [Ipu B3aemosii 3 dheHos-pTaneiHOM Ha XOJIO/I BUTSKKA 3aTHIINIACS
0e30apBHOI0, aye MiCisl TOTO, SIK i1 3aKUI ATHIIH, 3’ IBUIJIOCS CITa0Ke POKEeBeE
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3abapeieHHs. [laiiTe Ha3By IPYyHTY, BPaXOBYHOUH IIMOMHY, SKICTh 1 CTYIIHb
JI0T0 3aCOJICHHS.

5. Iix gac ommcy MBOX po3pi3iB, 3akianeHux y [lonraBckkiit obmacri,
CTYJICHT BU3HAYMB, IO BOHU O0W/IBa MatOTh JU(EpeHIIHOBaHMA TPOdisb 3a
eJIOBIAIbHO-UTIOBIAIBHUM THIIOM. BinMmina ix Oyna B Tomy, mo y mpodimi
MIEPLIOTO pO3pisy, 3aKJIaIeHOMY B 1yOOBOMY Jici, 1TFOBiaJIbHUI TOPHU30HT MaB
4epBOHO-Oype 3a0apBIIeHHsI, TOPiXyBaTo-MPU3MaTH4Hy CTPYKTYpy, pH=6,5,
a 'y mpodini Ipyroro pospi3y UTOBialbHUN TOPU30HT MaB TEMHYBAaTO-Cipe
3a0apBiIeHHS, CTOB6qaCTy crpykrypy, pH=8,9. lloepxus rpynry, ae 6yno
3aKageHo po3pi3 Ne 2 Oyima ayske IiibHa, 3 THOOKHUMHA TleII/IHaMI/I Maixe
0e3 pOCITMHHOTO TOKpHBY. JlaliTe HA3By ITUM I'PYHTaM Ha PiBHI THITY.

6. Ha Tepuropii ofHoMicoBo1 Tepacu p. Ymu Ha (HoHI pO30PEHOTO OIS
CTYJICHT MMOOAYUB OJFOIICTIONIOHE TTOHWKEHHS, Ha TTOBEPXHI SKOTO CKOITH-
Jacst BoJa, pocTe OONOTHO-ITyYHA POCIUHHICTh. BUKONABIIH B IIbOMY MicCITi
po3pi3, CTYIEHT MOOa4YMB, 10 MPOQiIb IPYHTY JIy’Ke Haraye mpodisb mia30-
11y, 00 I1iJT OTYIEEHUM TYMYCOBaHHM TOPH30HTOM 3 Tipucunikoro SiO, € unctuit
CIIOBIAJIbHUN TOPU30HT 3 PSCHOI0 KPEMHE3EMHCTOIO MpUcHIKOK i Fe-Mn
KOHKpeuisMu. Hukde po3TamoBaHnil MIUIbHUH 1TIOBIaJIbHUI TOPU3OHT OYyB
MapMyponoz[16H1/m IUISIMACTHHN, OJIMBKOBUH, 3 1pKaBO- BOXPHCTHMH IUIAMA-
MU 1 01p1/1M1/1 3aThOKAMH KOJIOiJ[iB Ha I'paHsIX MPU3MATHYHUX 1 TOPOXYBATHUX
arperariB. MarepHHChKa IOPO/ia — OTJICEHWH 3aCOJICHUH J1eCOnONiOHMH CyT-
JTUHOK. JI0TTIOMOXITh CTYJICHTY JIaTH Ha3BY I[bOMY IPYHTY.

Pexomenoosana nimepamypa: [6, 7, 8, 9, 11, 13, 14].



I'PYHTU NPCbKUX TEPUTOPIN
YKPATHU

YV yitt memi eusuaromocsi maxi numanns:
1. Xapaxmepucmuxa ymo8 IpYHMOmMEOpeHHs 6 001acmi YKPAiHCbKUX
Kapnam.
2. Hoxooocenns, 6yoosa npoghinio, cknaod, azpoHOMIYHA XapaKmepucmiu-
Ka, Kiacuixayis 6yposemis.
3. Ocobnusocmi pooiovocmi 6ypozemis, wiasaxu nioguuenus ix pooro-
4oCcmi i CIbCbKO2OCNOOAPChKE GUKOPUCTIAHHSL.
Xapaxkmepucmuka ymos ipynmomeopenHsi 6 oonacmi 2ipcokoeo Kpumy.
5. Ioxoodcenns, 6yoosa npoghinio, ckiaod, azpoHOMIYHA XAPaKmepucmu-
Ka, K1acu@irayis 2ipCoKO-IyuHUX YOPHO3EMONOOIOHUX, CIPUX 2IPCHKO-
NiCOCMeno6ux, KOpu4HesuUx IPyHmie.
6. Poorwuicme, wnsaxu i1 nidsuwjeHHs, payioHaivHe GUKOPUCHAHHS
2IPCHKO-IYUHUX YOPHO3EMONOOIOHUX, CIPUX 2IPCHKO-TICOCTNENOBUX, KO-
pUUHesUX IPYHMIE.

RN

YKPAIHCbKI KAPIATU

Jlnst po3yMiHHS TeHE3HCY, OYJI0BH, CKIIaay i arpOHOMITHHUX XapaKTePHCTHK
Oypo3eMiB HEOOXiHO 3HATH CyTh OypO3EMHOIO TPOIECY IPYHTOTBOPCHHSI.

Ykpaincoki Kapnamu e ¢izuxo-reorpagdiynoro nposiniiero Kapmat-
cbKOi TipchbKoi KpaiHu. BoHU MpocCTATaroThCsl B JOBKUHY 3 IMIBHIYHOTO
3axojy Ha miBaeHHHH cxix Ha 280 KM, a B IIMPHUHY 3 MIBHIYHOTO CXOAY Ha
niBnenanii 3axijg — Ha 100—110 kM. [Tnoma ripeekoi cucremu 24 THC. KM2,
a pasoum i3 Ilepenkapnartsam i 3akapnarchbKol0 HU30BUHOIO — 37 THC. KM2.

TMpupoaHi yMoBY rpyHTOTBOPEHHS

VYkpaincbki Kapmatin — cepeaHbOBUCOTHI TopH. [T HUX XapaKTepHU
TEIUIHH 1 BOJIOTHH KJIIMAT, YiTKO BHPa)KCHE MMO3I0BKHBO-30HAIBHE IIPOCTS-
TraHHSA OCHOBHHUX CTPYKTYpHO-oporpadigyHux oOiacTeil, Ha K€ HAKIaJa€Th-
¢ BepTUKalbHa NosAcHICTh JanmmadTiB. [lo3nomxHS MophoCTpyKTypHa
30HAJBHICTh YCKJIAAHIOETHCS TONEPEUYHUM PO3WICHYBAHHAM YKpaiHCHKUX
Kapmat piukoBUMH TOJTMHAMHU.

feomopgosnorisi

VY Mexax HpOBIHIII BHUAUISMIOTBCS Taki MopdocTpykrypu: Ilepenxap-
narchbka BUcounHa, 30BHIIHI Kapnaru, Bomoninsao-BepxoBuncrki Kapna-
tH, [lonornHcrko-YopHoropeski Kapmarn, PaxiBcsko-UnBUMHCHKIH MacuB,
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Buropnar-I'yTHHCEKHH ByJIKaHIYHUE XpeOeT, 3akaprarchKi YJIOTOBHHH 1 HH-
3oBuHM (bepesne-Jlimmanceka, ConoTBUHCHKA, 3akaprarchka). [lepemkap-
narchka BHCOYMHA NPUYypouYeHa 10 KpaHoBOro IMPOTHHY 1 € 3BOPOTHOIO
crpykryporo. CepenHi BUCOTH MiDKpid cTaHOBIATH 350—500 M. 3oBHINIHI
Kapnaru — npsima anTuKIIiHaIbHa MOP(OCTPYKTYpa 31 CKUaMU, HACYHYTH-
MU OJHa Ha oAHy. BoHu cknanatotbes 3 8—10 ripcbkux macM. Y iX Mexax
BuainstoThea beckunu, opranu i [TokyTcpko-bykoBuHchki Kapnaru. Bogo-
ninbHO-BepxoBuHcebki Kaprnaru BijnnoBifnawots LleHTpanbHii CHHKITIHATBHIN
30Hi. TyT mepeBaxaroTh HU3KOT1p s, BUALIAIOTHCS BEpXOBUHE — CTpUICHKO-
Canceka, BonoBenpko-Mikripcbka, B MiBHIYHO-CXigHIA yacTHHI — Bepxo-
BUHCHKMI Bomonineauit xpedet. LleHTpanbHa yacTrHa iX BigoMa sik [IpuBo-
noninbHi [opranu. Ha cxomi 3HaXomsThest SIcHHChKa, BOpOXTSIHChKA MIXKTIpHI
yroroBuHH, BepxoBuHChKO-IlyTHIIECEKE HU3BKOTIp 1. [10OHMHCHKO-4OpHO-
TOPCHKI TOPCT — AHTHUKIIHAIBHI XpeOTH BiJNOBIIAalOTh BHYTPIIIHIA aHTH-
KIIIHATBHIN 30H1 1 € TOJIOBHOIO OporpagivyHOI0 BHCOTOIO YKpaiHchkux Kap-
nat. CepenHi BUCOTH iX cTaHOBIATH 1500 M, a HalBHIII BEPIIMHUA — TTOHA/T
2000 m. [Monepeunnmu gonuaamu [TonoHUHCHKUE 1 HOpHOTIPCHKUN XpeOTH
pozaisieHi Ha okpeMi MacuBU — nonoHuHM: PiBHy, bopkaBy, Kpacny, CBu-
noBetlb, Yopuoropy, [ punsiy, JloceBy. PaxiBcbko-UMBUMHCHKUH CKIICTTIHHO-
OpWIIOBHIA MacHB € YaCTHHO MapMapoChKOro MacHBY, CKJIaJICHOTO JTIOKeMO-
pilicekuMu mopogaMu. Y penbedi BUAUIOTECS YuBunHCHKI ropu (ropa CTii,
1684 M) ta PaxiBcbki ropu (ropa Ilim IBan, 1941 m). Buropnar-I'yruacekuit
BYJIKaHIYHUH XpeOeT MPOCTATHYBCS B3IOBXK IMTIBICHHO-3aX1THIX CKJIAT4acTHX
cxmniB Kapmar (ropa Byxopa, 1086 m). Bin [lonornncskoro xpedTa BiH Bif-
ninsersest bepesne-JlinmanchKor0 MKTIPCEKOIO TONHWHOIO, STKa YTBOPHIIACS
y cMy3i 3aKaprnarchkoro mHOMHHOTO po3ioMy. ComoTBHHCHKA (BepXHBOTH-
CEHCHbKA) YJIOTOBHHA € MPAMOI0O MOP(OCTPYKTYpOIO; BOHA MPUYpOYEHa 10
TEKTOHIYHO{ 3almajuHu, CKJIaJeHOl MIOLEHOBUMH MoJlacaMM. 3aKaplaTchka
HU30BUHA BiJinoBixae Yon-MykauiBChKiil 3arajiiHi, BAIOBHEHI MiOIIEHOBH-
MU 1 aHTPONIOTEHOBUMH BiakiaagamMu. Han miockoro Hu3oBuHOIO beperiBebke
ByJIKaHi4He ropOorip’s nminHiMaeTbest Ha 150—200 M.

VYkpainceki Kapratn MaroTh acuMeTpuyHy OyJ0BY: oporpadidHa Bick ix
3MillleHa Ha MiBAEHHHUI 3aXiT; KpiM TOro, 3akapraTchka HH30BHHA 3HAXO-
JUTHCS Ha piBHI, HIDKIoMY Bix [lepenkapnarts va 250—300 M. BunnkHeHHS
KapHaT 3yMOBJIEHO AaNbIIHCHKIM TOPOTBOPCHHSM, SIKE Bin6ynocsl B KiH-
i HEOTEHY — Ha TOYATKy aHTPOTIOTCHY. CTaHOBJICHHS TIPCHKOTO pelbedy
TPHUBAJIO TIPOTSATOM ITI3HBOOJITO- I_IeHOBOFO-paHHLOMIOHeHOBOFO yacy, -0
SKOTO MPUYpPOUYIOTh TOJOBHY (ha3y CKIIQAKOyTBOPEHHS, MITHATTS (uIimio-
Bux Kapmnar, 3apomxenns [lepenkapnarcbkoro nporuny i 3akapnarcbkoi 3a-
naauHu. [0JI0OBHY pOJib Y TeoNIOTiuHii OylMoBi BiIrparoTh 0caaoBi QIIiniosi
TOBI KPEeHZOBOrO Ta MajeoreHOBOrO BiKy, YTBOPEHI INIMHUCTUMHM CIIAHI-
MU, MEpPrelisiMU, ITICKOBUKaMHU. BUTBIT 1aBHI MOPOJN CKIIAAal0Th PaxiBChKHid
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KpUCTaTiuHui MacuB. TyT MomMpeHi MpoTepo30iChKi THEHCH 1 CiaHIll, a-
JICO30MChKI BAITHSIKH, (GUTITH 1 KBAPIUTH, TPIaCOBI Ta IOPCHKI KOHITIOMEpa-
TH, JAOJOMITH, siiMa. [lepeakaprarts 1 3akapnarchKi 3amaJiInHA BUITOBHEH1
MIIIAHO-TTHHUCTHMH 1 COJICHOCHUMH HEOT€HOBUMH MOpoaMu. BynmkaHiqHuMi
xpeOeT CKIAJICHUI aH/Ie3uTaMu, aH/Ie3uTO-0a3aabTaMu, TpaxiTaMu, TyhaMu
MIOIICHOBOTO BiKy. 3 aHTPOIOTCHOBHUX BIJIKJIQJIB TIONIMPEHI alIOBialbHI,
aJIIOBIaJIbHO-03€PHI, JIHOJOBUKOBI, BOJIHO-THOJOBUKOBI, €IIOBIAJIbHI, JIEIIO-
BiaJIbHI, IPOJIIOBiaJIbHI, BYJIKaHIYHI.

CyuacHux reOMop(bonorquHx puc YKpalHCLKI KapnaTI/I HaOyaH1 BHACITI-
JIOK HEOTEKTOHIYHHUX pyx1B i z[eHyzxaumHHx MIPOIIECIB, TKUMHU CTBOpeHl To-
BEpXHI BUPIBHIOBAHHS, PIYKOBI JIOJHMHH, JILOJOBUKOBI, €pO3iifHi, KapcTOBi
dopmu penbedy. YV penbedi YipaiHcbkux Kapmar OUIBIICTE JOCITIIHUKIB
BUJIISIOTh YOTHPH TMOBEPXHI BHPIBHIOBAHHS: IMOJOHUHCHKY Mi3HBOMIOIIE-
HOBY-panHboMioneHOBY (1700—2000 ™M), BOJOAUIBHY pPaHHBOMIOIICHOBY
(900—1200 ™), moxyTchky capmarchKy (500—600 M), HO,I[iJ'IBCBKy MTOHTUYHY
(375400 M) BepTI/IKaJ'ILHa MOp(]OCTpyKTypHa 30HAIBHICTH TPOSABIIAETHCS
i B HasBHOCTI pemleB MCHEIUICHY y BEPXHBOMY TipCBKOMY sIpyCi, IOJIO-
TUX JIEHYJOBaHUX CXMJIIB y CEpeAHbOMY, 100pe BUIMMHX TEPACOBUX PiBHIB
y HWKHBOMY. Y IUICHCTOICHI HaliBuIi ripchbki macuBH (PaxiBchbki ropw,
Yopuoropa, [TonoHnHChKMA XpeOeT) 3a3HaBany 3neneHiHHsA. TyT 30eperiu-
sl PETIKTOBI MIAMiaibHI (GOPMH: KapH, IUPKH, 03CPHI YIOTOBHHU, MOPEHHI
BaJTH, KOHYCH BHHOCY. I3 37I€ICHIHHAM OB’ S13aHi HEPUIIAIIIAIbHI YTBOPESHHS
Y BUIVISAAL KaM STHUX PO3CHITIB Ha CXHJIax. 3HaqHy poib y reOMoquonorquiﬁ
OynoBi Ykpaincekux Kapmar Blmrparon, PIYKOBI CydacHi ¥ JTaBHI JIOJWHH.
OcraHHI MalOTh 3HAYHY IIHPHHY 1 MO3OBKHE MIPOCTATAHHS. Y Cy4acHUX J0-
JIMHAX BUUISIOTH 7—8 IOKOIIHUX Tepac, siki migHiMaroThest Ha 200—220 m
HaJl piBHEM BOJH B piUKax.

Knimar

Ha xnimarnuni ymoBu Ykpaincekux KapmaT BrmBae ripcbkuii penbeq,
XapakTep SKOro MO3HAYAEThCs Ha B3aeMOAIl pamiallifHuX 1 HUPKYISAIIHHUX
npoueciB. CymapHa piuHa COHSYHA pajiaiis cTaHOBUTh 90—98 kkay/cm>
y Ilepenkapnarti i 101 kkan/cm? Ha 3akapraTchKiii HU30BHHI.

Ha reputopito Ykpaincekux Kapmar HaxxomsTs KOHTHHEHTAIBHE H MOp-
CBhKe TIOBITPsI TOMIPHUX IIUPOT, IHOMI CEOIHM IIPOHUKAOTH apKTHYHI TIOBITPSIHI
MacH; aHTHIUKIOHIYHA IUPKYILIiS MepeBaXkae HaJ MUKIOHIYHO0. Onaau
MIPUHOCATH IIUKJIOHH, IEPEMIIIYIOUUCH 13 3aX0y Ha cXiJ abo MiBHIYHUH CXif
13 TepUTOpiH, po3TamoBaHux Ha miBHiY Bix Kaprart. [{ukinoHu, ki MpuXoAsTh
13 CepenseMHOMOD s, CYyNPOBOMKYIOTHCS 3HAYHUMH OIAJaMH 1 CHIBHUMH
BiTpamu. Y Kapnarax iCHyIOTb IipCbKO-JIOJMHHA LIUPKYJISLIS, CXUIOBI BITPH,
BUHMKaIOTh (peHu. BucoTa ripchkux XpeoTiB, iX Opi€HTYBaHHS Ta eKCIO3UIIIS
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3yMOBJIIOIOTH HEOIHAKOBE HAJIXOKCHHS COHSYHOI pamiarlii, po3moaiT TeM-
neparyp, onaziis Ta iH. Penbed 3yMOBITIOE BepTHKAIBHY KIIMAaTUYHY 30HAIIb-
HicTh. Tak, cepenni Temneparypu ciunas y [lepeaxapnarti — minyc 4—5°C,
y 3akapmarti — minyc 3°C, a B ropax — Mminyc 6—12°C. 3uma m’sika, Oa-
TaTOCHIXHA, HEpiAKO 3 TPUBAIMMH BIUIMTaMH, OCOONMBO B 3akapmarTi.
VY Topax crocTepiraloTecs TemreparypHi iHBepcii. Tpusamicts 3umu B 3a-
Kaprarti 1o 2,5 micsmi, a B ropax Ha BucoTi 850 M — 4 wicsmi. Jlito
B Kapnarax He xapke, 3 nomamu. Cepenni remneparypu aumnss y [lepeaxap-
narti 18—19°C, y 3akapnarti — 20°C, a B ropax — 7—13°C. 3 mignar-
TsiM Ha koxHI 100 M y Kapmarax siTo 3ami3HIoeThCs Ha 8—9 1HIB 1 Ha 5—
6 mHIB paHime 3akiHgyeThes, TOMy 3 850—900 M miTHIH nepion He (ikCyeTh-
cs1. [opu ¥ mepearip’st HaAMIpHO 3BOJIOKYIOTHCS: 32 PIK Y MEPerip’ X BHIIa-
nae 800—1000 mm, a B ropax 1500—1600 MM omnaiB; OUIBIIICTE X MpHITa-
Jlae Ha Teruuil mepioX. 3a cymMaMH aKTUBHMX TeMIeparyp, sKi BU3HaualoThb
3MIHH TIPUPOIHOT POCITMHHOCTI 110 TETUIOBUX pyOekax, B YkpaiHcbkux Kap-
narax BUIUISIOTHCS TaKi KIIMAaTU4HI 30HU: 1) IyKe Tera i3 cyMaMu TeM-
neparyp 2600—3000°C, no Hei HanexuTh 3akapnarTs; 2) Teria, i3 cyMamMmu
temneparyp 2400—2600°C, 3aiimae [lepeaxapnarts i nepenrip’st Bynkaniy-
Horo xpeOra; 3) moMipHa i3 cymamu Temmneparyp 1800—2400°C, HaitOibII
MOIIMPEHA, 3HAXOAUThCS B Mexax 400—750 m; 4) mpoxoJoaHa i3 cyMamu
temmeparyp 1400—1800°C 3naxoguthest B Mexax 750—950 M; 5) momipHO
xonojHa 13 cymamu temreparyp 1000—1400°C na Bucorax 1250—1500 wm;
6) xoonHa 13 cymamu temneparyp menire 1000°C.

lMaporpadis

HanmipHe 3BONOXEHHS, TIpCHKHN pelbed CIPHIH PO3BUTKY TyCTOi
rigporpadivnoi citku. ['ycrora pidkoBOi CITKM B ropax cTaHoBUTH 1,0—
1,2 xm/xkm2. Piukwy, 0 cTikaroTh 3 Ykpainchbkux Kapnar, Hanexars 10 Oaceii-
HiB [nicTpa, [yHnato Ta Biciu. Piku xapakTepu3ytoThCsi BUCOKOIO BOIOHOC-
HICTIO, J00pe BHpPaKEHHM MaBOAKOBHM PEKHUMOM, pi31<1/1M1/1 KOJIMBaHHSIMU
ctoky. CepeaHbopiyHui CTIK 13 150 MM y nepe)lrlp ’s1x 3poctae 10 950 Mm
y Topax, 3 BUCOTOIO 3POCTAIOTh TAKOXK 1 MOAYJI1 CTOKY. Piuku MaroTh MilaHe
JKUBIICHHSI, YaCTKa JIOIIOBOTO JKUBJICHHS HAWOUIBIIA Il PIYOK HU3BKOTIP s,
3 BHCOTOIO 3POCTAa€ YacTKa JKUBJICHHS CHITOBHMH 1 IPYHTOBHMH BOJaMH.
[ToBeni OyBaroTh MPOTATOM OUTBIIOI YACTHHH POKY, HAWOIIBIT GaraToBOIHA
BECHA, MAJIOBOTHA — OCiHb. Y 3HAYHUX MEXax 3MIHIOETHCS KalIaMyTHICTh
KapraTcbkux pik: Bij 20 10 700 r/m3, MaKCMMaJIbHOI BOHA € ITijl Yac TOBEHi.
JlHicTep BUHOCHTH JI0 2 MITH T HAHOCIB IIOPIYHO.
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PociinHHWi | TBAPUHHWE CBIT

VYxpainceki Kapnaru Hanexats 1o LleHTpanbHOEBpOIeChKol MPOBIHITIT
€Bporeiicbkol MIMPOKOIUCTONICOBOT oOmacTi. Lle Haibinbm icucTa Tepu-
TOpisA pecmyOuiku, TyT 30cepemkeno 20% mrormi 11 miciB. Ykpainceki Kapma-
TH, BKpUTI Jicamu. 41% ix mromi 3aiimae cMepexa, 35% — Oyk. Penrra mopin
BKPHBAE MEHIII romi: 1y0 — 9%, stmuaa — 5%, rpad — 4%. bepesa, xiteH,
SICeH, BiJIbXa, 3aliMaroTh 6% TUIONI BKPUTHUX JIICAMHU.

B Vkpaincekux Kapnarax € Taki BUCOTHI MOSICH POCIIMHHOCTI: TIEpeATip-
HUH JyOOBHIA, HU3BKOTIPHUH OyKOBHIA, BEpXHiH TipCHKUN CMEPEKOBUH, CyO-
aNbMIHCHKUI YarapHUKOBO-ITy4YHUH, anblidChKUH.

VY nepearipaomy nosici, skuid nigHiMaerbes 10 400—500 (700) m, nepe-
Ba)KaIOTh JIOPOBH, TIOMIMPEHI TAKOXK CMEPEKOBO-OyKOBI JIicH Ta MOXiHi rpad-
HSIKH, OyYHHH, CMEPIYHUKH, OCUKOBO-BUJILXOBI Jtick. Hu3bKoTipHUH 10sIC Ha
pizHuX cxmnax migHiMaeTbes Big 500 — 700 m mo 1000 — 1200 m i 1350—
1450 M. Y HBOMY TOMIHYIOTH BUCOKOCTOBOYpHI Oy4MHH, CMEPEKOBO-OyKOBI,
rpaboBO-OyKOBI i TyOOBO-OyKOBI JIicH. Y TOSCI CMEPEKOBHUX JIiCIB, BEPXHSI
Meska sikoro ocsirae 1350—1500 M, mepeBakaroTh BOJIOTI YKCTI CypaMeHi Ta
OyKOBO-CMEPEKOBI cypaMeHi. UNCTI CMEpEeKOBI JTicH 3aiiMaloTh BEpXHi 4acTH-
HU cxuitiB YopHoropu, PaxiBcbkux rip, YupumH, [opan. V cydanbmiiicbkkoMmy
nosici Ha Bucorax 1200—1500 m, 1650—1850 M 3apocrtaroTh Tripchbka coc-
Ha, SUTIBIIEBI YarapHWKH, BiJIbXa 3€JICHA, POJOACHIPOH CXiTHOKApPIAaTCHKUH,
371aKOB1 1 Pi3HOTpPaBHi JyKu. {0 anblilChbKOro mosicy HajeKaTb TpaB’ SHUCTI
it yarapHukoBi yrpynoBanHs (Buie 1800—1850 M), BoHM MatOTh (parMeH-
TapHe MOIIUPEHHS.

VY ayni Vipaincekux Kapmnar nepeBakaroTh HpeACTaBHUKH JIICOBOTO
KOMILIEKCY, ocoOnmuBo Oararo nraxiB (280 BuuiB), ccaBuiB (74 Buam), pud
(53 Bumm). TyT BoAATHCS OJICHI, JIOCI, OUIKI, aJbIIHCHKI Oypo3yOKH, anbITiii-
cbKi Oabaku, Oypi BenMeni, TUKU KabaHW, BOBKH, JINCHITI, KPOTH, 3 NITaXiB —
TPUIMAJIHMKA JIATeN, KepiBKa, MPHUITyTeHb, 0110300MH Jpi3M, JTicOBa THHIBKA,
SITAHOBHUH IUIIKAp, TIyxap. Y CyOaabiiChKOMY IMOsIC 3yCTPIYarOThCs CHi-
roBa TOJIIBKA, 3BUYAiiHa Ta/lfoKa, Coiika, sicTpy0. Y BOmOMMax — yropcbka
MIHOTa, CTPYMKOBa ()Opelib, MapeHa, KOpoIl Ta iH.

[ pyHTOBWUII MOKPUB

B Vipaincekux Kapnarax nposiBisieThCsi BEpTHKaJIbHA 30HATBHICTh IPYH-
TOBOTO TIOKpHBY. BOHa HeoJHaKOBa HA TIBICHHO-3aX1IHUX 1 MIBHIYHO-CXi[I-
Hux cxunax. Y [lepenkapmnarti B yMOBax JJOCTATHLOTO 3BOJIOKEHHSI HA BAYKKUX
JICIIOBIaJIbHAX CYTIMHKAX C(HOPMYBAIUCS IEPHOBO-ITII30JIUCTI TOBEPXHEBO-
oreeHi rpyaTt. Bume ix, 1o 1200—1400 M, mommmpeni Oypi ripchKo-TicoBi
rpyHTH. Ha HU3BKOTiIpHOMY XpeOTi pO3BHHYJIHCS Oypl JICOBI IPYHTH, SIKi
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MaroTh Tpodiib 3 03HaKaMu omig3omoBanHs. Ha kpyrocxunoBomy Iloso-
HUHCBKOMY XpeOTi Oypi IPYHTH HE OITiI30JICHI, BOHU MaJIOPO3BHHEHI, me0e-
HucTi. [1i1 OyKOBUMH 1 SITMHOBO-OYKOBUMH JicamMu ChopMyBatucs cipo-0ypi
rpynTtu. Bumie 1600 M i cy0anbmiiicbKUMHE JTyKaM# PO3BUHYIIHCS TiPChKO-
JIy4Hi, MiCIISIMH T1pChKO-TOp(OBI IpyHTH. Ha MiBIeHHO-3aX1THUX MTeperip X
B YMOBax TEIJIOr0 i BOJIOTOro Kiimary, INIMOOKOr0 MPOMHUBAHHS IPYHTOBOTO
MOKpUBY cpopMyBaiucs Oypo3eMHO-ia30mucTi rpyHTH. Ha 3akapnarchbkiii
HU30BHHI B YMOBaX HETJTUOOKOTO 3aJIATaHHS MiAIPYHTOBUX BOM, I0CTaTHHOTO
aTMOC(EepHOTO 3BOJIOKEHHSI, IMiJI IEPBUHHOIO JIY9HOK POCIMHHICTIO 1 BTO-
PUHHUMH TiOpOBaMH PO3BUHYJIHCS JICPHOBI OIi[30JICHI IPYHTH.
3aKOHOMIPHOCTI Y BUCOTHO-TIOSICHIN 3MiHI KJIIMaTHYHUX YMOB, €K30TCH-
HUX TIPOIIECIB, IPYHTOBO-POCIMHHOTO TMOKPHBY BiIOMBAIOTH CKIIAAHICTD JIAH/I-
mradtHOI audepenmianii Ykpaincbkux Kapmar; 3HauHy posib Bifirpae reosio-
ro-reoMopdororigHuii hakTop. 3 ypaxyBaHHIM YCHOTO IILOTO TYT BUAUISIOTH
TaKi JaHAmadTHI IPYCH: 3aIUTaBHO-HIKHBOTEPACOBHH, CEPEIHEOTEPACOBHH,
BHUCOKOTEPACOBUH, TOPOUCTO-TPSI0BHIA IEpEeITipHUMA, TOJIOTOCXUIOBUI HU3b-
KOTipHHIA, KPYTOCXUIOBUN HU3BKOTIPHUH, KPYTOCXHUJIOBHIA CEPEIHBOTIPHUM,
MOJIOHMHCHKHH CEepPeIHhOTIPHHUIA, JaBHBOIHOA0OBUKOBUI BUCOKOTIPHH.

VYV NO3I0BXKHIX CTPYKTYpHO-OporpadiqHUX OONacTAX XapakTep JaHI-
mraTHOI MOSICHOCTI HEOIHAKOBHUH, MPOSIB 11 3aJIe)KUTh Bl aOCONOTHOI BU-
COTH, CKCIO3HUINI CXWINiB, Opi€HTYBAaHHA XPEOTIB IMOI0 HAMPAMKIB PyXy
BOJIOTHIX TIOBITPSIHAX Mac, JIITOJOTIi ripchKuX mopia. MopdocTpykrypHi 00-
nacti Ykpaincekux Kapmar mMaroTh 9iTki oporpadivHi Mexi, Ki € OTHOYacHO
1 Meskamu (izuko-reorpadiunux obdnacreii: [lepeakapnarts, 3ouimuix Kap-
nat, BononineHo-BepxoBuncrkoi, [lononuHChKO-HOpHOTOPCHKOI, PaxiBehKo-
UuBunHChKO1, Bynkaniunux Kapnar, 3akaprnarcbkoi HH30BHHH.

IIEPEJIKAPIIATTA nipoctsiraethest Biag JIHICTpOBChbKO-CaHCHKOTO MiXK-
piuuss 1o bykoBunchkux Kapmar. [lepenkapnarcekuii KpaioBuii NpPOTHUH
CKJIaJI€HUH MOTY>KHOIO TOBILEIO HEOTEHOBUX MOJIACOBUX BiAKIaaiB. [1nOuna
ix y 30BHiwHIH 30H1 nporuny gocsrae 2000—3000 m. Lle coneHocHi muHw,
MICKOBUKH, KOHIJIOMEPATH, CllaHIll. BOHH MepeKpuBarOThCsl aHTPOIIOTEHOBH-
MM BOJHO-JIHOJJOBUKOBHMH, aJIIOBIAJILHO-IETIOBIAIBHUMH, aTI0BIaIbHUMH,
03CPHO-ANIOBIAIEHIMH BiAKIIaaMH, JICCONOAIOHNMH cyrIHHKaMu. Y dop-
MyBaHHI Cy49acHOTO penbedy 3HAUHY oIk BiAirpaia epo3isi, BHACIiIOK SKOT
BHCOYMHH ITMOOKO PO3WICHOBaHI. Y MEpeTipHiif YacTHHI iX BUCOTH JocsTa-
101h 500—550 M. KitimMar moMipHO TEIUIWi, 3 HaAMIpHUM 3BOJIOKEHHSIM. Be-
rerariiiauid mepion tpupae 210 — 215 nHiB. PiuHa cyma omajiB CTAaHOBUTH
600—750 mm. Jlicu 3aiimMarorb 10 25% Teputopii, iyku i 0omora — 10%.

V IlepenkapnarTi nepeBaxaroTh JAHAA(YTH MEPEAripHUX aKyMYJISTHUB-
HO-JICHY/IalliIHHUX BUCOYHMH. BUIOBI BIJIMIHHOCTI 3yMOBJICHI XapakTepOM
reomopdosoriunoi Oy0BHU 1 I'PyHTOBO-POCIMHHOTO MOKPUBY. OCHOBHI BUIH



FpyHTu ripcskux Teputopiii Ykpainu 407

nanmuadTiB y [epenkapnarri: 1) HU3bKOTEpacoBi cabopeHOBaH1 PiIBHUHH
3 TIICHOBUMH JICPHOBUMH 1 IEPHOBO-TIII30JMCTHMH TTOBEPXHEBO-OTIICEHIMHI
IpyHTaMHu, TyOOBUMH Ta JIyOOBO-IpaOOBHMH JTicamMH; 2) BUCOKOTEPACOBI PiB-
HUHHU BIIPI3HSAIOTHCS DIHOIIMM PO3WICHYBAHHSIM 1 IMOIIMPEHHSIM JICPHOBHX
OMI/I30JICHUX TPYHTIB; 3) y TMEpearipHiidi cMy3i pO3BHHYIHCS JaHIIIa(TH
MOOKO PO3UIEHOBAaHUX BUCOYMH 3 JEPHOBO-CEPEIHBOOIIA30JIEHUMH IPYH-
TaMu, TpaboBo-OykoBuMH AiOpoBamu; 4) Ha MiBAHI 00JacTi 3HAYHI MJIOMI
3aliMaroTh JEHYIAIiHI YBaIUCTO-TPSI0BI BUCOUMHH 3 CIPUMH OITiA30JI€HH-
MU TpyHTaMH, TyOOBUMH 1 J1yOoBO-rpaboBuMU sicamu. JlyuHi maHmmapTH
3aiimaroTh 5% TepuTopii. BoHM po3BHHEHI B 3aruiaBax i Ha HU3bKUX Tepacax
nputokiB Jluictpa i IlpyTy, Ha mykax mepeBakaroTh (hopMarii 3 KOCTpPHII
Jy4HO{, Iy9HHKA, MITIUII c00adoi, 0COK, 3apocTell BUTbXH Ta BepOu. Pix-
KO TPAIUISIOTHCS TPaB’siHi 1 TpaB’sTHO-MOX0BI OosioTa. Ha miBHIYHOMY 3axoji
HEBEJIHKE ITOIIMPEHHS MAIOTh 3aHIPOBI PIBHUHHY, 3HAYHOIO MIpOIO PO30paHi.

Y OBJIACTI 30BHIIIIHIX KAPIIAT nepeBaxaroTh HU3bKO- 1 CEPEIHBO-
ripHi naHILmachH TepHTopl;I s CKiazieHa (QIinIoBHMU nopozamu Kpei-
JOBOTO 1 MAJICOr€HOBOTO BiKy: YOPHHUMHU TIHHUCTUMH 1 Kpem " THUCTHMH
CIIaHISIMH, MACUBHUMH TTICKOBUKaMHM, TOHKOILIAPYBAaTUMHU apriliTaMH 1 ajeB-
poiiTaMu. ACUMETPUYHI TiPChKi MacMa BiIOBIIal0Th TEKTOHIYHUM CKHJIAM.
HaiiBummii xpebet minHiMaeThest Ha BucoTy moHan 1800 m (ropa Cusyuns
Benuka, 1836 M, ropa CuByns Mana, 1818 m). Big Ilepenkapnarts o0nacTb
Bijtinserses yctynom y 200—400 M. CepeHbOBHCOTHI CKUIOBI XpeOTH
I'opran MmaroTe rocTpi rpedeHi, KpyTi CXWIN 3 KaM SHUMH OCHIIaMH, PO3-
YJICHOBaHI IIMOOKMMH JIOOpe TepacOBaHWMHU JTOTMHAMHU. BiIHOCHI BHCOTH
nocsrarote 800—950 M. TTokyrchko-BykoBuHChKi Kapmnatu nocsrarote Bu-
cotu 900—1000 M, MarOTh MOJIOTI CXWJIM, KYIOJOMOMIOHI BEpIINHH, Tiepe-
TrHaOThCs nomuHamu [Ipyty, Yepemonry, Cepety, Pubnumi Ta in. Kmimar
MIPOXOJIOHUM, BOJIOTUH; y Hu3bKOrip’six Bumagae 700—800 mm onanis,
a B [opramax — 1000—1100 mwm 3a pik. Y Topranax nposiBiusieTbcst iHTEH-
CUBHE IUTOLIMHHA epo3is. Y Oaceitnax Yepemorry it CepeTy MOXKIIMBI CETbOBI
sBuina. [TiBHIYHA, MiBJIEHHA Ta CXiJHA YAaCTUHU OOJIACTI 3aMHSITI KPYTOCXHU-
JIOBUM HU3BKOTIp’sIM 3 OypO3eMHHUMH IIEOCHUCTUMH TPyHTaMH il rpado-
BO-OykoBUMH Jjricamu. Ha miBHOYI MOIIMPEHI BUCOKOMPOAYKTHUBHI CMepe-
KOBO-OyKOBi Jtich. TyT 3HaXOQUTbCsS HAWOUIBIIMKA MAacHB CMEpEeKH Oi1oi.
V Ilokyrceko-bykoBuHebknx Kapmarax poctyTs OykoBoO- ;[y60130 -CMEPEKOBI
Jicu 3 rpabom, KIeHOM, siceHeM. Y TCPeTOPraHCHKOMY KpyTO- 1 IOJIOTOCXH-
JIOBOMY HM3BKOTip 1 BEJTUKI ITOII 3aMarOTh TTOX1/THI CMEPIYHUKH, TPAOHSKH,
OyuHsIKH, Oepe3HsKH, BUIBIIHAKH. BepxHbomHiCTpoBChKi 1 CkomiBehki bec-
KUAW BKPHUTI CMEPEKOBO-sITHHOBO-0YKOBUMH JlicaMu. J[Jist cepeTHBOTipChKHX
naHAmadTiB Ha KpyTocxXmiax ['opraH TUIOBUMU € SIPYC CMEPEKOBHX JIICIB
Ha Oypo3eMHUX 1 OypO3eMHO-ITII30JIUCTUX TPYHTAX, 3 COCHOIO 1 MOJIPHHOIO;
KPHUBOJICCS 13 TIPCHKOT COCHHU, STIBIIIO, 3€JICHOT BUIbXH; CyOabIiiiChKi IyKH
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HAa TipCHKOJTYYHHX Ta OTOP(POBAHHX IPYHTAX; TOCTPi rpeOeHi 1 Kam’siHi pO3CH-
K 3 PO3PIHKEHUM TPaB’ SIHUCTUM TTOKPUBOM 1 MOXaMH, HUPKOTIOAIOHI BOI0-
30ipHi OaceiiHn Ha cxujax BepinrH. 30BHIITHI KapraTi moaiistoTses Ha AB1
nigobnacti: beckunckko-I'opranceky i [TokyTchbko-ByKOBHHCBKY.
BOJONIVIBHO-BEPXOBHUHCHKA OBJIACTH XapakTepusyeTbCs CTPYK-
TYPHO-€PO3iHHUMH TIOJIOTOCXMJIOBUMH HU3BKOTIPHUMH JIaHTIIaQTaMu 3 Jiep-
HOBO-OYpO3EeMHUMH i OypUMH IPYHTaMH IIiJ] SUTMHOBO-CMEPEKOBHMH, CMepe-
KOBO-OYKOBHUMH JIiCAMH 1 TIEPEBAKHO BTOPHUHHUMH (ITICISUTICOBHMH) JTyKaMHU.
Teputopist oOmacti ckiiajieHa TIMOOKOK TOBIIEIO OJITOIEHOBUX YOPHUX
MCHUTITOBUX CJIQHIIIB, BATHUCTHX ITICKOBHKIB, apTimiTiB. Y LleHTpanbHiii cu-
kiIiHanbHIA (KpoCHEHCHKIN) 30H1 CTPYKTYpPH APYTOTO MOPSAKY (AHTHKITIHAI )
BUPaXCHI XpeOTaMH, a CHHKIIIHAII — TO30BKHIMHU JOJIMHAMH. Y CepeIHii
YaCTHHI CHHKIIIHOPIIO, MiJ Yac MiaHATTs Kaprar, yTBoprimcs cepeHbOBH-
cotHi IlpuBononineai ['opranu 3 Bucoramu 1600—1700 m. Kiimar obnacri
noMipHui, poxonogauid. CepenHi temmneparypu cigds Mminyc 5,0—8,5°C,
amunHs 13—17°C. Piuna cyma onaiiB 3MiHIOETBCS Bii 760 MM y HU3BKOTIP 1
10 1300—1500 mwm y cepennborip’i. 1o 20% mutomti 3aiiMaroTh OpHi 3eMJi,
BEJIMKI TUTOLI MiJ] TACOBUIIAMH 1 CIHOXKATAMU. [Ipo BTOpHHHE MOXOKEHHS
JYK CBiYaTh PO3BHHYTI TYT OMig30JieHI Oypo3eMHi rpyHTH. ['ocrogapchko-
My OCBOEHHIO TepuTopii cripusiB nojioruit peibed. Ha Crputichko-CaHcbKiid
BEPXOBUHI JOMIHYIOTh HU3BKOTIPHO-YBANUCTI JAaHAMA(TH 3 STTMHOBUMH JIi-
camu; OpHi 3emMiti 3aiiMatoTs 10 37%, a Jicu i garapauka — 35% TepuTopii.
Bonopenbko-Mikripchbka BEpXOBHHA Ma€ OLIbII BOJOTHMH KJIIMAT; TYT Iie-
PEBaXKAIOTh SUTHHOBO-CMEPEKOBI JIICH MiJT SICHO-OYpHUMH OITICEHUMH TpYHTa-
MU; TuTomi JticiB — 51%, jgyurnx yrias — 27,5%. lpuBogoninehi [opranu
MaloTh 3HaYHe BepTukanbHe po3uwienyBaHHs (700—1000 m). Tyt BupaxeHi
CepPEeITHBOTIPCHKUH SUTHHOBO-CMEPEKOBHI TOsIC Ha OyPO3EMHHUX OITiA30JICHHUX
IpyHTax 1 cyOanbmnidcekuid yunuidi. Bepxis’st pivok Piku, Tepe6mi, Tepe-
CBH MalOTh KPYTOCXWJIOBI BOJIOTi JicucTi ymenunu. Bopoxra-IlyTuibceke
HU3BKOTIp st Mae cepenni abcomotHi Bucotn 800—900 M. Ha monorux cxu-
JlaX PO3BUBAIOTHCS €pO3isi, 3CyBU i oruBuHU. Y aonunax [Ipyty, YopHoro
it binoro Uepemoruis, [TyTunu BUIIAETBCS 10 I STH TEpac, BKPHUTHX JIEPHO-
BO- 6yp03eMHI/IMI/I IpyHTaMu. SIcMHChKa MIXTipHA YIOTOBHHA BiJIPI3HAETHCS
M’SIKIIAM  KJIIMATOM, TIEPEBAYKAHHSM YJIOTOBUHHHX 1 JIOJMHHO-TEPACOBUX
TaHAmadTiB 13 JEPHOBO-OYPO3EMHUMH Ta JIYIHUMH IPYHTAaMH, BTOPHHHIMHA
PI3HOTPABHO-MITINIICBUMH Ta Pi3HOTPABHO-3IAKOBIMH JTyKaMH.
1IOJIOHUHCHKO-YOPHOI'OPChKA OFBJIACThH cxnanena ¢umimmo-
BHMH TIOPOJAMH KPEiiZI0BOTO 1 TTaJIECOTeHOBOTO BiKy Ha niBz[eHHOMy CXMITL
[ononmHCBEKOTO XpedTa MiX moauHamu TepecBH i Tepe6n1 BUAUISIFOTCS
CKeJIICTI macma 3 KpeiioBuX i FOPCHKHX KOHIJIOMepaTiB, BamHsKiB. BoHn
HOPUYPOUYCHI 10 aHTHKIIHAIBHUX MiAHATD, SAPA SIKAX CKIAICHI KPUCTamid-
HUMH TAJE030UCHKUMH MOpOJaMU. Y Cy4acHOMY penbedi BaKIMBY POJb
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BIJIIrParOTh MOJOHUHCHKI TIOBEPXHI BUPIBHIOBAHHS, CTPYKTYPHO-JCHYIAIlI k-
Hi (OpMH, TaBHHOJIHOJOBHMKOBI (KapW, MUPKH), TIIHOOKI PIYKOBI JIOJIHHH.
i cepeaHbOTipChbKUX JIaHAWA(TIB XapakTepHa YiTKO BUpa)KeHa BUCOTHA
MOSICHICTh, 0c00MMBO B CBHIOBENbKO-UOpHOTOpChKOMY paiioni. KpyTocxu-
JIOB1 CE€pPeHBOTIP’ st BKPUTI OYKOBUMH 1 SUTMHOBUMH JIiCAMH Ha 6ypo3eMHHx
1 JIEpPHOBO- 6yp03eMHHX rpyHTax. Ha Oi1bI1 MOJoruX MmiBIEHHO-3aX1THUX CXH-
nax OyKOBI JIiCH MiHIMAIOThCA 0 cyOanbliiickkoro nosicy. Ha mux i TPOTH-
JISKHUX CXHJIaX JI0 MOJIOHUH MiACTYAITh TAKOXK CMEPEKOBO-SUTMHOBI JIiCH.
Bure Bijg icoBOro po3BUHEHHH MOSIC COCHOBOTO 1 BUTBXOBOTO KPHBOIICCS.

Cy0anpmificeki TydHi JanmmadTH HAWOIIBII IO 3aiMaroTh y Me-
xax Bucot 1500—1800 m. Ha enroBii i enroBii-neintoBii ¢mimoBux mopina
chopmyBancs r1pcm<o JIy9HI, TIpCHKO- ,Z[epHOBl i Top(byBaTl IpyHTH. ¥ poc-
JIMHHOMY l'IOI(pI/IBl TepeBakKaroTh JIUCTSHI BIYHO- 1 JTITHHO3EJICHI YarapHUKH,
IIITBHO-AEPHUCTI, BHCOKOTPABHI Ta Pi3HOTPaBHI JIYKH, OCOKH, C(arHOBO-
MOXOBI YIpymloOBaHHS. AJBIINCHKUI TOsSIC HalKpale po3BuHEeHUH Ha Yop-
HOTOPCHKOMY MacCHBi — HaWBHIIOMY TipChKOMY BY3Ji YKpaiHchkux Kapmar.
Kpim ToBepiu, Tyt Bucouars bpebdenecka (2037 m), [lerpoc (2022 m), Iin
IBan (2026 m), I'yrun-Tomuarux (2016 M), Pedpa (2001 m), Typkyn (1932 m)
Ta iH. B anpmilickkoMy Mmosici poCcTyTh UIUIBHOACPHUCTI 37aKH, OCOKOBO-
CUTHHUKOBI, YarapHUKOBI Ta poJoeHIpoBi (popmariii. XapakTepHOW PUCOIO
€ BUPAXEHICTH ()OPM IUICHCTOIIEBOTO 3JI€ACHIHHS: KOTIONOAI0OH] pO3IIHpEH-
HS BepXiB’{B PivOK, MIIOCKOJOHHI 1 KPYTOCXMIJIOBI IUPKX 3 OCHITHIMHU KOHY-
caM¥ 1 HarpoMa->KIeHHSIMH MOPEHH, TPOTOBI TOJIMHH, KapH, KapoBi TpedeHi,
110 1X Ha3WBAIOTh «KAPIIATCHKUM BHCOKOTIp’ sM». CepeHbOTipHi JTaHAmadTH
[TomOHNHCEKO-YOPHOTOPCHKOT 001aCTi MaTbOBHHUYI 3aBISIKH TITHOOKHUM YIIIe-
JUCTUM JoJInHaM Yka, Jlaropui, bopkasu, Piku, Tepeomi, Tepecsu, YopHoi
it binoi Tucu. 3a manamagTHIMU 0COOIMBOCTSAMHU OOJIACTH MOAUISIETHCS HA
nBi minoonacti: Ilononnncerkux Kapmar i YopHOTOpCHKY.

PAXIBCBKO-YHUBYHUHCBKA OBJIACTH ckiajeHa HalIaBHIILIMMHA
B Ykpaincpkux Kaprnarax nmopogaMu: majaeo30iMCbKUMHU KpUCTAIIYHUMU Barl-
HSIKaMH, CIIAHISIMU 1 MeTaMOop(]i30BaHUMHU iHTPY3UBHUMH [TOPOAAMH TPAHIT-
HOTO THITY, TPIaCOBUMH KOHIJIOMEpaTaMy, BalTHAKaMH, JOJIOMITaMH 1 4epBO-
HUMH CJIaHISIMH, FOPCHKAMH BallHAKAMHU, KPEHJTOBUMH YOPHUMH CIIAHISIMH
1 MCKOBUKAaMHU. Y MiBHIYHO-3aXiqHIM YacTHHI 00JacTi MOUIUPEHI majieore-
HOB1 KOHIJIOMEpAaTH, MEprelli W IMCKOBHKH. 3a HAsSBHICTIO JIUCIOKOBAHUX
MAJIC030HCHKUX TIOPiJI, 3HAYHOK TIIMOWHOK PO3UIICHYBaHHS, JaBHBOIBOIO-
BUKOBUMH (opMaMu peiibedy, CTPIMKHMHU CXWJIAMH, TOCTPHUMHU I'PEOCHIMHU
rip st 00NacTh BiAPI3HAETHCS BiJl CyMDKHUX. HalOUTbIIMM MOMIMPEHHSIM
anpIiichkuXx GopM penbedy BUAUISETHCS MacuB ['yIylIbehbKi ANbIH, 10 Ha
niBobepesxki BepxiB’iB Tucu. CTpykTypHO i oporpacdiuHo 3 PaxiBcbKkuM Ma-
CHBOM IIOB’513aH1 BAXKKOIOCTYITHI YNBYMHCHKI TOPH, PO34JICHOBAHI MTPUTOKA-
mu Yopaoro i binoro Yepemoris.
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V nanpmadTHI cTpyKTypi 00JacTi JOMIHYIOTh Pi3KO PO3WICHOBaHI ce-
peaHbo-Tip’st 3 OypO3eMHUMH OITiI30JICHUMHU MIEOCHUCTUMHU TPYHTAMH ITiJ]
CMEPEKOBUMH Ta CMEPEKOBO-SUTHHOBHMHU JIiCAMH, BTOPHHHUMHU (ITiCIISUTICO-
BHMH) JTyKaMU Ha BepxHiit mexi Jicy. Bix vei o 1700—1800 M csirae mosic
13 TIpCbKOI COCHH, 3€JIeHOT BUIbXH, ATIBIIO CUOIPCHKOT0. Y cyOanbIiichKo-
My JIy9HOMY TOSICi TepeBa)katoTh BTOPUHHI INITBHOASPHUCTI 371aKH, OCOKH,
HacKeJbHI yrpynoBaHHs. Y PaxiBcbkux 1 UMBUMHCBHKHMX TOpax MOLIMPEHi
JHOIOBUKOBI IIUPKH, KapH, HArpOMa/DKEHHs rpy00ynaMKOBOI MOPEHH, BOJ-
HOJIbOJIOBHKOBI TepacoBi KoMIUTekcH. Y BepxiB’ax Tucu, binoro # YopHoro
YepemorriB Ta X MPUTOK CHOPMYBAIUCS TiPCHKO-YIICIHHHI Ta JOJIHHHO-TE-
pacoBi BOJIOTI JIICO-TIy9HI KOMIUICKCH.

OBJIACTh BVIIKAHIYHUX KAPIIAT npuypodeHa 10 MOJOAWX HEO-
TEHOBUX CTPYKTYp, 0Ope BUPAKCHUX y CydacHOMY pembedi. B ymoBax
TEIJIOr0 ¥ BOJIOTOTO KIIIMAaTy C(OPMYBAIUCS HHU3BKOTIpHI IIHPOKOIUCTO-
JICOBI Ta YJNOTOBHMHHI JIicO-TyuHi JaHamadTu. Bynkaniuamii xpebeT Han
3akapraTchbKo0 HU30BUHOMO migHIMaeTbes Ha 600—700 m. Bin ckianenwmii
AHIIC3UTOBUMH Ty(haMmHu, aHIe3UTaMH, aHIIE3UTO-0a-3aIbTaMu, 0a3aibTaMu,
YTBOPEHHSIMH JIaBOBUX IOTOKiB; IMOMHA e(dy3uBHOI TOBIII MOHaA 1 KMm.
[liBgenni mepenrip’ss Bynkaniunoro xpe0ta BKpUTI Oypo3eMHO-TII30JH-
CTHMHU TPYHTaMH MiJ JyOOBO-OyKOBMMH U yOoBHMU Jicamu. [lepenrip’s
po3opani Ha 75% 1 BiI3HAYAIOTHCS BUCOKOKO CEIITEOHOI OCBOEHICTIO. TyT
PO3BHHEHI 3eMJICpOOCTBO, BHHOTPAAapCTBO, CAMIBHUIITBO, BUPOITYBAHHS
TeXHIYHUX KynbTyp. bepesne-JlimmaHcbka MKTipchka JONHHA Ma€ IIHPH-
Hy Bix 0,5 mo 10 kM, 1 B Hilf HOETHYIOTHCS YIIOTOBHHHI H T€pacoBO-TOIMHHI
nanamadtyu. Ipyatu — Gypi J1icoBi mig OyKOBMMHM JIicaMH Ha CXUIIAX 1 JTy4Hi
TIEHOBI, 3alHSATI CUTHCHKOTOCTIONAPCHKUME yTimasamu. OpHi 3emili 3aiiMaroTh
20% tepuropii.

ConoTBUHCHKA YIIOTOBMHA Mae mupuHy a0 20 kM. Y ii manmmadrHii
CTPYKTYpi BUJIUISIFOTHCSI TIOJIOTOCXHMIIOBI HU3BKOTIP’S 1 TEpacOBO-PiBHUHHI
nanmmadT 3 1y00Bo-OykoBUMU i OykoBuMH Jlicamu. Y nonuHax Tucu, Te-
pecu, Tepe0Oi i Piku, 1110 mepeTHHAIOTH YIIOTOBUHY, C(OPMYBAITUCS 3aIlIaBHi
naHmadTH 3 AEPHOBUMH TIICHOBUMH I'PYHTaMH, BTOPUHHUMH JIiCO-Ty4HH-
MU YTPYyMOBaHHSAMH. 3 BUXOJAMHU COJISTHUX HiamipiB B OKOMHUISX CONOTBUHH
NoB’s13aH1 MposiBH KapcTy. CONOTBUHCHKA YJIOTOBUHA XapaKTEPU3Y€EThCs BU-
COKOIO TOCIIOJIAPCHKOI0 OCBOEHICTIO: OPHUMH 3eMIISIMU 3aliHATO 70 20% Te-
puTopii, iygauMH yrigasamu — noHan 40%, micamu 1 yarapaukamu — 30%,
PO3BHBAIOTHCSI TBAPHHHHIITBO 1 JTICOBE TOCIIOAAPCTRO.

OFJIACTh 34AKAPIIATCHKOI HU30OBHHH ckianena amoBiaJbHAMK
CYDJIMHKaMH, TICKaMH, TaJbKOI0, 03€PHO-aIFOBIaIbHUMHE IIMHAMH, TaJICIHU-
KaMHy 3 [apaMu TpaBito i micky. @opMyBaHHS HU30BUHU IIOB’SI3aHO 3 1H-
TCHCUBHHUMH OITyCKAaHHSMH B aHTponoreHi. [loBepxHs ii cnabo moxuieHa
Ha TIBJCHHUH 3aXiji, aOCONIOTHI BUCOTH 3MEHINYIOThes 3 116—120 M Oins
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nepearip’iB 1o 105 M Ha 3axofi. binblly YacTHHY PiBHUHH yTBOPIOIOTH Te-
pacu Tucu. Ha ¢oni piBHMHU BuAinseThest beperiBcbke ropOorip’s 3 BiMIT-
kamu 180—367 m. Kitimat obnacTi terutmii 1 Bonoruii. Bererartiitauii nepion
TpuBae 234 nHI, cymMa aKTHBHHMX TEMIIEparyp 3a piK cTaHOBUTH 2900—
3100°C. Cepenns temneparypa qunag 4—20°C, a ciuag minyc 3°C. 3a pik
Bunazgae 620—700 mm omaxiB. [lepeBaxkaroTh JaHmA(TH HUIBKOTEPACO-
BUX CJIA0OJPEHOBAHUX DPIBHUH 3 JCPHOBUMH OIiJ30JICHUMH TJICHOBUMH,
TyYHO-OOJIOTHUMH 1 OOJIOTHUMH IPyHTaMH MiJ] TyOOBUMH Ta YOPHOBLIBXO-
BHMH JIiCaMH, BTOPUHHI OCTEIHEH1 JIYKH, B SKUX JOMIHYIOTh KOCTPHII, JIU-
COXBICT, MITIUIISL, TOHKOHIT. CydacHa JICHCTICTh HU30BHHU CTAaHOBUTH 10—
15%. Menm nommupeni maagmadTH 0CTpiBHOrO ropoorip’st 3 Oypo3eMHo-
MA30JMCTUMH TPYHTAMH, 3aJIMIIKAMHA JTyOOBHX IICIB 1 BUHOTPAJIHUKAMH.
3akapraTchka HH30BHHA ITICIISI OCYIICHHS 3a00JI0YEHIX 3eMellb 3HAYHO Po-
3opaHa (50%). O61acTh Big3HAYA€THCS JOCUTh PO3BUHEHUM 3€MJIEPOOCTBOM,
CaJliBHULITBOM, TBAPUHHHUIITBOM.

rPYHTW KAPIATCbKOI rPCbKOI OBJIACTI

Jo cknamy obnacti BxoasaTh ripchki Kapmatu ta mpunerni no Hux Ile-
penkaprarcbka BUCOYHMHA, 3aKaprarcbke nepearip’s Ta [Iputuccencbka Hu-
30BUHA. L{t0 Teputopito 00’eqHYE TeonoriuHa i OloKJIiMaTHYHA CHUIBHICTD
YMOB, 110 BU3HAYaKOTh 30HANbHE KUcIe Oypo3emoyTBopeHHs. Llel mporec
00yMOBJIFOE OPMYBaHHS Ha JOOpE APCHOBAHUX TIOPOJIaX KHUCIHX OypO3eMiB,
SKI XapaKTePU3YIOThCS JIOCTATHBO IMYXKHM 3JI0KCHHSM Ta OJHOPIJIHUM 3a-
OapeieHHsM (Oype, manese, )koBTyBare). [Ipodine IpyHTY CKIIQTAETHCS 3 TY-
MYCOBOTO TOPH30HTY, III0 IIOCTYITIOBO TIEPEXOANTH Y opoxy. I1pu moripieHHi
YMOB JIPEHOBAHOCTI, TPYHTOTBOPEHHSI YCKIIQIHIOETHCS IJIC€-CNIOBIATEHIMU
MpoLeCaMy, BHACTIOK 40ro (GpopMyIOThCS OypO3eMHO-ITOBEPXHEBOOIICEHI
IPYHTH, II[0 MAIOTh €JIIOBIAIBHO-1TIOBIANIbHY TU(DEPEHIIII0 MPO]iIItO.

OCHOBHUM TNOKa3HUKOM yCiX Oypo3eMHHUX IPyHTIB YkpaiHcbkux Kapmat
€ TyMaTHO-(yIbBaTHUI THII TYMYCY, CHJIbHA €JIOBIHOBaHICTb, BITHOCHE Ha-
KOITMYEHHS HEeCWJIIKaTHUX (opM 3aitiza Ta alroMiHi0, BUCOKA KHUCIOTHICTb,
HEHACHYCHICTh OCHOBAMU, BEJIHKA KIJIbKICTE OOMIHHOTO aJIOMIHIIO.

VY perioHi TakoX MPOSIBISIETHCS ACPHOBHI IPOIEC IPYHTOTBOPEHHS. 3a
YYaCTIO IIHOTO MpoIiecy (GopMYIOTECS JIepHOBO-0YpO3EMHI i JIEPHOBI OTJICEH]
TPYHTH, TaKOX CIIOCTEPITAIOTHCS JTy4Hi, JTyIHO-O0NOTHI, afoBialbHO-TyYHI
rpyHTH. Perion Ykpaincekux Kaprnar Mae BepTHKaIbHY 30HAIbHICTD. [pyHTH
PETIOHY 3aITAIOTh Y MEXKaX TaKMX BEPTHUKAJIHHUX TEPMIUHUX 30H:

*  XOJIOAHOTO /anpmiichkoro/ — Buire 1800 M,

* JyXe xosomHoro /cyoanbmidicekoro/ — 1200—1800 M Haj piBHeM

MOps,
*  TIOMIpHO XOJOAHOTO /micoBoro/ — 750—1200 m,
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* mpoxonoaHoro — 350—750 m (B nommuax — 400 m),

e momipHo Teruioro — 300—350 wm,

e TermIoro — 10 250 m.

IpyHTH OKpEMHX 30H PI3HATHCSA MiX COOOI0 JESKHMHU BIACTHBOCTSIMH.
Bix ternux 1o OUIBII XOJOAHUX 1 OLIBIIT BOJOTUX 3 TIBUIIEHHSM HaJ[ PiB-
HeM Mops. TyT ymicT rymycy, BUIbHHX OKCHIIB 3aji3a i alntoMiHiI0, KiJIbKICTb
OOMIHHOTO aJIOMiHIIO0 301IbLIYEThCA. XapaKTepHUM Ui IpyHTiB Kapmar-
CBKOTO PETIOHY € Te, IO MPOLECH OypOo3eMOTBOPEHHS, I'YMYCOBO-aKyMyJIsi-
TUBHUMA, OTI1JI30JIF0BAaHHSI, OTJIMHIOBAHHS, JIECUBIXKY Ta OTJICEHHS Bi/I0yBalOTh-
Csl mapanebHo.

Tun 6yposemu (Oypi JTiCOBI ITPYHTH) MOIUIAIOTHCS Ha niomunu: Oypo3eMu
THTIOBI, JICPHOBO-0ypO3eMHi, Oypo3eMH JISCHBOBaHI, MiJ30JMCTO-0ypO3EeMHI,
OypO3eMHO-ITIA30JIMCTI, OypO3eMH OITiI30JICHI Ta OIVICEH] TX aHAJIOTH.

BianoBigHO 10 BUCOTHUX OI0KJIIIMATUYHUX ITOSACIB 3 METOIO 3a0e3II€UeHHS
CLTBCHKOTOCTIONAPCHKUX KYJIBTYP aKTHBHUMH TemIleparypamu, B Kapmarax
BUJIUISIFOTH TaKi niomunu Oypo3eMiB:

* Oyposemu anbmiichki (9% rymycy) — Buie Biag 1800 M Hag piBHeM

Mops (H. p. M.);

* Oyposemu cyOanbmiiiceki (7% TymycCy), HHXKHS MeXa MO BEpXHii
(ripepkiid) minii micy — 1200—1650 M H. p. M., CyMa aKTHBHHUX TEM-
neparyp (monajg 10°C) — 600—1000°C;

* Oypo3emu MOMIpHO XonomHoro mosicy (4,0—4,5% rymycy) — Bix
BEPXHBOI MeXi Jlicy 10 750 M H. p. M., CyMa aKTUBHHX TEMIIEPaTyp
1000—1800°C, manye Jtic, MOJACKYIH BUPOIIYIOTh KapTOILIIO;

e Oypozemu mpoxosogHoro nosicy (2,0—2,5% rymycy) — Bin 750 mo
500 m, B gonmmuax no 400 M H. p. M, CyMa aKTUBHUX TeMIEpaTyp —
1800—2400°C, ycminriHO BUPOUIYIOTH KapTOILIIO, KaIyCTy, OBEC, Ma-
JIMHY, CMOPOJIUHY;

* Oypo3emu NOMipHO Teruioro noscy (2,0—2,5% rymycy — TyT 1 HUX-
4ye) — HWKHS Mexa mpoxoauTh Ha piBHi 300 — 350 M, y 3akapnar-
CBKUX TeIUIMX JoNnHax — Onu3bko 250 M. Cyma akTUBHHMX TeMIiepa-
Typ 2400—2600°C, 1yO0Bi i OYKOBI JIiCH; BUPOILYIOTH JIbOH, KUTO (Ha
[NepenkapnaTcbkiii BUCOYMHI); (GPYKTOBI iepeBa MOHMKEHOTO OOHITETY;

*  Oypo3emHu TeIUIoTo Nosicy — 3akapraTchke BHCOKe niepenrip’s; [lepen-
KapraTrcbka BUCOYMHA, 110 3Ha301uTbca Hmkde 300—350 M H. p. M.
Cyma aktuBHEUX Temreparyp — 2600—2800°C; Bu3piBae KyKypya3a
Ha 3epHO, TOMAaTH, IIePeIlb; TEIUIOBI PECYPCH TAI0Th MOXKIIUBICTH BUPO-
IIyBaTH (GPYKTOBI IepeBa MOMIpHO TEIUIOi 30HH;

e OyposzeMH IyKe TEIUIOl 30HH — Ha OCTPIBHHX comkax [IpuTucen-
ChbKOI HU3WHH, B 3aKapmarchbkoMmy Imepenrip’i — Hikde Big 250—
280 M H. p. M., B M@XaX JIOJIMH HU3bKOTIp s HIk4e Bix 200—160 wm;
cyma aktuBHHX TeMmneparyp 2800—3300°C; 30Ha HPOMHCIOBUX
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BUHOTPAJHUKIB, BHCOKI BpOXKai JIAIOTh CIUBH, TPYIIi, TOPIX BOJIOCH-
KW, YepelIIHi.

Bin my>e Teruioi (cyma temneparyp 3000°C) o mpoxononHoi 30H (0113b-
ko 2000°C) B arpoxiMi4HHX BIIACTHUBOCTAX OypUX IPYHTIB CYTTEBUX 3MiH
HEe crocTepiraeThcs. Y OUIBII MPOXOJIONHUX Mosicax y Oypo3emax Hapoc-
Ta€ KillbKiCTh FyMYCY, TiIpOJiTH4HA KUCIOTHICTh (pHpoy Mano 3MiHIOETH-
cs1), 30UIBIIYETHCS BMICT BUTbHUX OKCHJIIB 3aji3a Ta OOMIHHOTO aJIFOMIHIIO
(3 25—50 mr go 90 mr/100 T TpyHTY), TPYOIlIOI0 CTae JicoBa MiJCTHIIKA
i 106pe oopmieHOI — TpaB’siHa JiepHUHA. KinbKiCTh TyMyCy Mij] TpaB’s-
HOIO POCIIMHHICTIO IOMITHO 3pOcTae. Y HerTMOOKOMY I'yMYCOBOMY TOPH30H-
Ti (4—8 CM) KOHIICHTPYIOTHCS OKUBHI €IIEMEHTH.

3a ghizuxo-ximiunumu noxazHuxamu Oypo3eMHU TOAUISIOTE Ha TaKi poou:

* Oypi JICOBI KHCII TPYHTH (CHUILHOKHCII HEHACHYCHI OCHOBAMH Ha
50—80%);

 Oypi j1icoBi cnaOKOHEHAcHYEH1 IPYHTH (HacudeHicTb 15—40%).

bypi nicosi kucai tpynmu nomMpeHi B TyMigHuX oonactax (YkpaiHCbKi
Kapnaru, Tonosuuit KaBkaspkuii xpeder, CastHu T01110), a Oypi ciiabkoHeHa-
CHYCHI IPYHTH [IPUYPOUCHI 10 TEIUTIIINX MIKPOT 3 MOCYIUIUBIMU MEPiOTaMU
(Kpumceki ropu, Koapu, IliBniunmii i Cxigauii KaBkas, 3akaBka3ss, AHa-
toniiicbke Harip’st B Typeuuunni tomno), ae 'TK 3a CelastHHHOBUM KOJTUBA€Th-
cs B Mexkax 1,3—1,6.

Buou 6ypozemis:

* 30 2IUOUHOIO 3AJISI2AHHS CKENbHUX NOPIO (cM): CTAOKOPO3BUHEHI (MEH-
nre 25), kopoTkonpodineHi (25—45), Hermuboki (45—65), cepenHpo-
minooki (65—85), mmboki (85—120) [7]; ado Hermuboki (Menie 20),
cepeanboruboki (20—30), tmuboki (6ukmie 30) [2];

* 3a emicmom eymycy (%): manorymycHi (MeHuie 3), cepeaHbOTyMYCHI
(3—38), bararorymycHi (6inbmie 8) [2];

Omi3oieHi Ta oreeHi Oypo3eMu MOAUISIOTh Ha 6UOU:

* 30 epyOuUsHOIO eNosianrbHO20 20pU30HNTY: clabo-, CepelHbo- 1 CHUIb-
HOITI I30JIHCTI;

* 30 2IUOUHOIO 02NEECHHS: CUTbHOOLecHT (MAIOTh TPYHTOBO-IIOBEPXHEBE
CHJIbHE 3BOJIOXKEHHS yChOTo MPODITI0 — CH31 TOPU3OHTH 3 BOXPHUCTH-
MH 1 OMaKUTHUMH IUIIMAMH, HE3HAUHY KiJTBbKICTh 3aJ1i30-MAHTAHOBUX
KOHKPEI[i} y BEpXHIX TOPH30HTAX); 2retiogi (MAIOTh WiTKi O3HAKH Iie-
PHOIMYHOTO OITICEHHS Y BCHOMY Ipodini — 0arato 3aji30-MaHTaHO-
BUX IPUMa30K, OPTIITEHHHU Y BEPXHIX TOPH30HTAX); enerogami (MaroTh
YiTKi O3HAKH OTJICEHHS y HIDKHIM 4acTHHI TpOQiIo i c1abKi 03HAKH
B Cepe/HIA WOTo YacTHHI — OJMBKOBHIA KOJIp, IpiOHI 3aii30-MaHTra-
HOBI KOHKpEIIil Ta MPUMa3KH);

Bypozemu 3akapnarts, c)opMOBaHi Ha €IFOBO-JEIIOBIi OCHOBHHX BYJIKa-

HIYHUX TOPiJ, MICTATh MiJBHLICHY (JITOT€HETHYHO YCHaIKOBaHY) KiTbKIiCTb
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o6miranx Ca i Mg. Hacuuenicts IBK H-ropu3oHTy muMM KaTioHaMH 10-
csarae 40%, a B nopoz[i — 90%, ogHAaK Iie HE 3MIHIOE 1X KHCIIOL TPUPOJIH.
v (bmmosm 30HI Kapmar, ze oypi IPYHTH 3araioTh HA EIOBO- TICITFOBIT
KHMCIIMX MiCKOBHKIB i cianiiB, HacuueHicth [BK ryMycoBoro ropusonry He
nepesuinye 20%, a nopig — 70—75%. XapakTtepHo, 10 HaiOIbI 320e3-
MIEYSHUH KaJblli€M JIEPHOBO-TYMYCOBUI TOPH30HT HAWYACTIIIE BUSBIAETHCS
HaMKUCTIIIUM (depe3 ayKe KHCIi OpraHiyHi pe4OBUHH OypUX IPYHTIB).

Gyposzemu kuci

Bypo3eMu KucIi pO3NOBCIOIKEH] Bijl TETUIOl 30HH JI0 XOJOIHOI aybITii-
cpKkoi BKIFOYHO. CopMyBaiucs Ha pPI3HUX CYDIIMHKOBUX BIiJKITanax, Hai-
qacTime Ha CXUJIax.

bynosa mpodinto dypo3eMy KUCJI0r0 MOMipHO X0JI0HOTO:

Ho (Hua) — micoBa mijcTiiika Tpyou3Hor0 2—4 cMm, BEpXHIW map He-
posknanenuii (Ho,), cepenniit — namniBpo3knanenuii (Ho,), HuxkHIN 100pe-
PO3KJIaJIeHUH (TUITYy MIOJIB), TeMHO-0yporo koibopy (He,);

Hd — rymycoBuii 3anepHOBaHUi TOPU30HT IPyOH3HOIO 4—8 CM, TEMHO-
Cipui, 3epHUCTO-TPYAKYBaTHIA, IIEPEXiJ KOPOTKHIA;

H — rymycoBuii Topu3oHT rpyOu3HO0 25 cM, OpyHaTHO-Oypui, rpyaKy-
BAaTHUH, CUIIEHO TIPOHU3aHUH KOPEHSIMHU POCIIHH, MepexiJl MOCTYOBHUH;

Hp — BepxHiit nepexinauii Topu30HT rpyomnsHoo 10 40 cM, Oypwii, ane
CBITJIIIINHI 3a MOMEPeHIi, KPYITHOTPYIKYBATHH, YIIITbHEHHHH, OLIbIT BaXK-
KOTO IPYHOJIOMETPHYHOTO CKIIAJTy, IepeXif] MOCTYIIOBUIA;

Ph — HwxHII nepexinHuil ropu3oHT rpyou3HOI0 J10 20 cM, 32 MopdoIto-
riYHUMM O3HAaKaMH aHAJOIIYHHUM MOIeperHbOMY, aje MEHII I'yMyCOBaHHUH,
nepexij MocTynoBUH;

P — rpyHTOTBOpHA mopoga — €JIOBill OJUBKOBO-IIAJIEBOTO KOJIBOPY,
JIpiOHO3EMUCTHIA 13 EOHUCTUMU YIIAMKAaMU HIUTEHOT TOPOJIH.

Y rymycoBOMY rOpU30HTI BMICT TYMYCY cTaHOBUTB 4—6%, y ckianai [ BK
He3HayHui BMicT 10HIB Ca2+ i Mg?* (1o 4 Mr-ekB), BUCOKHIT BMiCT 0OMiHHOTO
A+ (5—8 mr-exs/100 T rpyHTY), BeJIMKa KUIBKICTh aMOPHOTO T1IPOOKCH-
ny 3aiiza (mo 0,6%), mano pyxomux ¢opm docdopy, OiHI a30TOM, MAIOTh
HiTpHu(DiKaIiiiHy aKTHBHICTH, TapHO 3a0e3meucHi KanieM. Born xapakrepusy-
IOThCSI BUCOKOKO KHCIIOTHICTIO (pH( 4,6—4,8),

VY TermmoMy mosici BOHU MICTSTh OJTU3BK0 2% Tymycy, Y MOMIPHO TeIIo-
My 1 mpoxonogHOMy — 2—3%, oMipHO-X0T0gHOMY — 4—6%, ¥ X0Io1-
HOMY — 6—9% 1 Ounpmre. Y Tertiid 30HI Oypo3eMH MalOTh CBITJIONAIEBHUIA
KOJIip, ajie 3 IMiBUIICHHSIM KOJIip TEMHIIIIAE.

Byposzemn Kkucili MarOTh TapHi JIiCOPOCIMHHUMHU BIACTHBOCTSIMH, SIKi
MOXYTh OOMEXYyBaTHCS JIMIIE HENIMOOKUM 3alisiTaHHSAM IUIMTH KOPIHHUX
nopix (Buuie Big 60—70 cm) 1 3HauHOIO 1IeOeHucTicTio. ToMy Oypi IpyHTH
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99. XapakTepucTuka 0ypo3eMiB KHCJIHX X0J101HOT0 mosicy Kapmnar [9]

Ioka3uuk Hd H Hp HP
I'mu6uHa BinOOpy 3paskiB, cM 4—10{13—22{30—40|50—60
pH BoHWMIA 43 4.6 49 5,3
OOMiHHO-YBiOpaHi KaTiOH! Ca® 3.3 2.2 40 2.0
MTI-EKB/ 10% r I‘ngTy ’ Mg~ 0.5 0,6 2,0 1,0
H+ 10,6 | 9,3 6,1 4,2
€MHICTh norMHaHHS, Mr-eks/100 T rpyHTY 26,2 ? 12,8 8,5
Henacuyenicts Ca Ta Mg, % 84 « 60 30
1—0,25mm | 2,53 | 1,44 | 1,40 | 3,75
0,25—0,05 |32,17| 30,81 | 31,27 | 33,78
['paHyIOMeTpHYHHii CKIIa, 0,05—0,01 |37,45| 21,45 | 21,42 | 22,50
% ¢paxkuiii Ha a0CONIOTHO CyXy 0,01—0,005 | 8,10 | 12,70 | 12,10 | 10,90
HaBaXKKy 0,005—0,001| 9,65 | 16,85 | 16,31 | 14,64
<0,001 10,10| 16,75 | 17,50 | 14,43
Cyma <0,01 |27,85]| 46,30 | 45,91 | 39,97
SiO, 72,99 71,98 | 71,87 | 70,13
Fe,0, 5,79 1 5,80 | 5,98 | 6,21
AlO, 14,82 | 15,17 | 15,32 | 16,71
CaO 0,79 | 0,81 | 0,61 | 0,67
MgO 1,67 | 2,10 | 2,00 | 2,20
o Na,O 1,21 | 1,25 | 1,29 | 1,21
OBaJ'IOBI/II/I. XIMIYHU# CKIIaJ IPYHTY, .0 209 | 225 | 237 | 2.08
% OKCHJIIB Ha IPOYKapeHY HABaXKKY - > > > :
MnO 0,07 | 0,05 | 0,06 | 0,07
P,0O; 0,20 | 0,18 | 0,12 | 0,09
SiO, 0,38 | 0,32 | 0,27 | 0,23
Si0,: R,0, | 6,27 | 6,06 | 599 | 5,76
Si0,: Fe,0, |33,78 33,34 | 32,38 | 29,98
Si0,: ALL,O, | 8,39 | 8,05 | 7,99 | 7,13
SiO, 49,85 ? 45,42 | 45,31
Fe,0, 11,97 « 17,20 | 15,85
AlO, 30,07 « 28,40 | 29,81
CaO 0,21 « 0,24 | 0,30
BauoBuii XiMiuHUI CKiIaz MyIy, MgO 2,43 « 2,89 | 3,30
% OKCHJIIB Ha IPOYKAPEHY HABAKKY Na,O 0,29 « 0,19 | 0,21
K,0 4,41 « 3,83 | 4,20
Si0,: R,0, | 2,14 « 1,91 1,88
Si0,: Fe,0, | 11,03 « 7,08 | 7,63
Si0,: ALO, | 2,76 « 2,72 | 2,59
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000B’3KOBO TOAUISIOTH HA BIAMIHU (PO3PsAIH) 32 TNIMOMHOK CKEIBHOT TM0-
pomu i 3a mebenucricTio. Y Kaprarax Ha Oypo3emax KHCIUX 3pOCTa€ JIic
HaWBHUIIIOTO 60H1TeTy — la (1o 40 ™ 3aBBUIIKH), TKUH 3HIIKY€EThCS JIMILIE
y HpHHOJ‘IOHHHCLKII/I 30Hi. BinminHO TOYYBAIOTHCS HA IUX IPYHTAX i MicIeBi
Ay4Hi (QITOICHO3H, SKIIO MPUPOJHUN TPABOCTIH y HUX HE MOIIKOLKCHUN
TOCHOAAPCHKOI0 TiSUTBHICTIO 1 IKI CIIYTYIOTh TTACOBHILAMH.

Ha Oypozemax Terioi 30HH BUPOILYIOTh BUHOTPAIHY JIO3Y, CaJH, IPOTE
JUIS 36pHOBUX KYJIBTYp BOHU € MAJIONPHIATHUMH. Y TPOXOJIOJHIM 30HI Ha
HUX J00pe pocTe KapToruisi (OCHOBHA MOJIOBA KYJIBTypa MPOXOJIOIHOTO TI0-
scy Kapmar).

Bypo3emn ciaabkoHeHacuueHi MaroTh ripin (iHoai Habararo) Jicopoc-
JMHHI BJIACTUBOCTI, HEMAJIOK MIPOK0 3yMOBJICHI Je(IIIUTOM BOJOTH B HUX
y JApyTid moJjoBuHI Jiita. [loMiTHO MOTripHmIyeThcs BOM03a0C3MEUCHICTh HA
CHIJIBHOIIEOCHIOBATHX PO3psiiax muxX Oypo3emiB, 0cOOIMBO B pa3i HErIHOo-
KOTO 3aJIATaHHs CKEIBHOT MOPOIIH.

JlepHoBO-6ypO3emMHi rpyHTH

JlepHOBO-0ypo3eMHi IPyHTH MarOTh TEMHO-CIPHH, a y BOJIOTOMY CTaHi —
YOPHUU KOJIp, KIJIBKICTh TyMycCy 3Ha4Ha i cTaHOBUTh 5—10%, BOHU MaroTh
TiIBUIICHUN BMICT OOMIHHO-TIOIJIMHYTHX OCHOB, IIIO CHpusi€e MOKpAIaHHIO
(hi3MYHHUX BIACTUBOCTEH TYMYCOBOTO TOPH3OHTY 1 BMICTY MOXHBHHX PEUO-
BUH. IPYHTH (POPMYIOTBCS ]I TPaB’SIHOO 1 JIICOBOKO POCIHHHICTIO.

3a gisuxo-ximiunumu eracmueocmsamyu IEPHOBO-OypO3EMHI TPYHTH TIO-
JUISIOTh HA KHUCTI (HaraJayroTh Oypo3eMH KHCII 3a pGaKI_IiCIO cepezioBuIIa
i BMicToM oOMiHHHX Ca2ti Mg2t, omHaK y MaTepI/IHCI:KII/I nopomi ix yMicT pi3-
KO 3pOCTa€) Ta HACHUCHi (MICTATh BENUKY KUTBbKiCTh oOMiHHHX Ca2ti Mg2*
1 MEHIII KHCITy peakiito cepenosuia — pH, . 61u3bko 6).

3a epyousnoro eymycoso2o 20pu3onnty 1epHOBO-OypO3eMHI IPYHTH TOJi-
JSIFOTH HA TaKi uou:

* JIepHOBO-Oyp03eMHI — IpyOH3HA TyMYCOBOTO ropu3oHTY — 10—20 cmM,

*  mOOKOJEPHOBO-0ypo3eMHI — rpyousHor0 — 30—40 cm.

JlepHOBO-Oypo3eMHi IPYHTH € OibI pomtounmu 3a Oyposemu. Boru kpa-
nIe 3a0e3neyeHi a30ToM, a 1X MiAIPYHTS HEepilko 30aradeHe e W KalbIlieM.

lin3onmcTo-6ypo3emMHi NoBepxXHEBOOITIEEHI
rPYyHTU

3ansaratoTh y 3akaprnarcbkoMy HU3bKOMY TEpeaArip’i y cMys3i mepenkap-
MaTChKOT BUCOYUHH, siKa MeKye 3 Topamu (j10 450—500 M H. p. M.), a TaKOXK
y MiKripHUX KOTI0BHHAX (10 S00—600 M H. p. M.). Bonu chopmyBanucs Ha
CJ1a0KOBOAOTIPOHUKHUX 00JIECOBAHUX CYIJIMHKAX.
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[Ipodine Mae enmoBiaIbHO-UTIOBIATBHY TU(epeHITIAIIIO:

He — rymycoBuii enfoBifioBaHui TOpU30HT rpyonsHo0 20—25 cMm, cipy-
BaTO-TIAJIEBUH, IyXKWH, 31 ciabkoro npucumkoro Si0,, mepexis MoCTyImoBHiA;

HEgl — rymycoBo-enoBialibHUI C€30HHO-OTIICEHHI TOPU3OHT TPyoOH3-
Hoto 30 cM, CBITJIO-NIAJIEBUMN, TyXKUMU, PIJIKO TPAILISIOTHCS 3al1i30-MaHTaHOBI
MIpUMa3KH, Mepexil KapMaHaMHu;

I(g)mf — imoBianbHUl MeTaMOp(i30BaHUI CE30HHO-OINICEHUN TOpPH-
30HT pyOou3HOt0 30—60 cM, MapMyporoaiOHuit, )KOBTYBaTO-OypHii 3 OTMBKO-
BO-OUISCTHMH IJISIMaMH, CUIILHOYIIITEHEHUH, TPU3MOTIOIIOHNH, O1TBIII BaK-
KOTO TPaHyJIOMETPUYHOTO CKJIaJly, HiX TONepPeIHIH, 13 3a1i30-MaHTaHOBUMH
MPUMa3KaMH i KOHKPEIiIMH, TIepeXiJ] TOCTYIOBHII;

PI(gl) — mepexinauii LIFOBIaTbHO-METaMOP(i130BaHUI TOPU3OHT IPyOH3-
HOO 120 cM, MapMypoToiOHUA, 3 OJTMBKOBO-O1ISICTUME PO3BOJIAMH, YIIIJTh-
HEHUH, MPU3MOBUIHUHA, BaKKOTO TPAHYIOMETPHYHOTO CKJIALy, Y HWKHIH
YACTHHI PSICHI 3a1130-MaHTaHOBI KOHKpEIIii, ITepexii/] MOCTyTOBU;

P(gl) — marepuHCchKa mopoja, c1abKOBOJOIPOHUKHA, CE30HHO-TIEPEBO-
JIOKEHA Y BEPXHiil 4aCTHHI BEPXOBOKOIO.

i rpynT MatoTh Maso rymycy (1,5—2,0%) rymaTHo-(yabBaTHOTO TH-
ny, ' BK nenacuuenuit ocaoBamu (30—60%), Bucoky kucnotsicts (pH,,, =
4,2—4.8), migBuIeHy Kuibkicte amopgHoro 3amiza (0,6%) 1 oOMiHHOTO
anroMiHito (2—3 mr-ekB /100 r TpyHTY), HU3BKHI BMICT a30Ty 1 pyXOMOTO

docdopy.
Bypo3eMHO-nia30/1MCTi OrIEEHI TPYHTY

Posnoscromkeni 1 [lepenkapnarti y TOMipHO-TEIIOMY TOsICI HA po3dJie-
HOBAHMX YBaJUCTO-TOPOMCTUX NUISTHKaX BUCOYMHHM (paiion Kamynry-Tammy).

i rpyHTH Ha BiIMiHY BiJT 1301 CTO-0YPO3EMHHX IPYHTIB BiJPi3HIIOTh-
csl OUTBII CHJIBHMM TIPOSIBOM MiJ30JUCTOrO Mpoiecy (cinadko-, cepeaHbo-,
CHJIBHOMIA30HCTI 6udu). CTyMiHb OMiJI30JIEHOCTI, SIK MPaBUIIO, 30iraeThes
31 CTYNEHEM OIJICEHOCTI, OCKIJIbKH YTBOPEHHS €NIOBIaIbHOTO TOPU3OHTY
(E(gl)) moB’s3aHO 3 IyIee-eNMoBialbHUMH TponecaMu. CiaOKomiI30IuCTi
rpyHTH MaioTh Tpyousny HE ropmsonty 30—35 cm i menme 15 cm Eh(gl)
TOPU30HTY, ¥ CEPEIHBOIII30IUCTHX IPYHTIB TpyOM3HA INX TOPU3OHTIB Bij-
MOBIJTHO cTaHOBUTH 20—25 cm 1 15—20 cM, y cunmpHONBOMMCTHX — 15—
18 cm Ta 20—30 cm.

i rpyHTH MarOTh BUCOKY KHCIIOTHICTh, HEHACHYCHICTh OOMIHHUME Caz*
i Mg2+.

3anaraioTh y 3akapnarcbkoMy HU3BKOMY TEpeArip’i y cMy3i repenkap-
MaTChKOT BUCOYUHH, sIKa MEKye 3 Topamu (j10 450—500 M H. p. M.), a TaKOXK
y MiKripHEX KOTI0BHHAX (10 S00—600 M H. p. M.). Bonu chopmyBanucs Ha
CI1a0KOBOAOTIPOHUKHUX 00JIECOBAHUX CYIJIMHKAX.
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420 rpyHTO3HaBCTBO YacTKOBE
Gyposzemun epogoBaHi Ta HAMUTI FPYHTY

Pozopani Oypo3eMn Ha CXHIaX CHIBHO BPaXKCHI €pPO3i€ro.

Y caabkozmumux OyposemiB 3muto a0 nonosunu (H) ropuzonTy i nipu-
OPIOETHCS BEPXHIN MEepexiTHui TOPH30HT. Y OypO3eMHO-III30MCTHX 1 i
30JIUCTO-0ypo3eMHuX 3MHTO 10 TIostoBrHHU (He).

VY cepeonvozmumux Gypo3emiB moBHicTio 3MuTHIA (H) ropu3oHT 1 po3o-
proeThesl BepxHiii nepexinuuii ropu3ont (Hp). ¥V OypozemMHO-miI3011CTHX
1 MiJI30JIUCTO-0ypPO3eMHUX 3MUTO BeCh T'ymMycoBo-entoBianbuuii (He) ropu-
30HT 1 po30proeThes BifOineHuit entoBiansuuil (Eh) ropu3oHT.

VY cunvrnosmumux Oyposemis 3mMuTi aa BepxHi (H+Hp) ropusonTu i po-
30pIO€ThCs HIDKHIN nepexianuii ropu3oHT (Ph). ¥V Gypo3emHO-IiA3011CTUX
1 migzonucTo-0ypozemHux 3muTi JBa BepxHi (He+Eh) i po3oproeTses imro-
BiaspHO-mIeiioBHi (I(gl)) ropu30oHT.

Hamumi tpynta GOPMYIOTBCS Y MITHDKKS CXHIIIB, MAIOTh TIIMOOTHH TY-
MYCOBaHHUI MPOQiIb, 3BEPXy MapPyBaTHil.

rIPCbKUV KPUM

Kpumcoki 2opu 3Hax0aaThCs Ha MiBAHI KpUMCBKOTO MBOCTPOBA 1 MpO-
CTSITAIOTHCS BiJ] MECY XepcoHec Ha 3axofi A0 Mucy lmii Ha cxomi. JloBxuHa
ripcekoi cuctemu 150 kM, mmpuHa y cepenHiil yactuai — 50—60 kM.

[1PvPOLHI YMOBYW r'PYHTOTBOPEHHS
feomopdgosnoris

Ha OynoBy penbedy I'ipchkoro Kpumy BIUIMBarOTH TEKTOHIUHI Tpolie-
CH, JIITOJIOTiSI TIPCHKUX TOPiJl, €K30TeHHI Tporiecd. OporpadiyHo TyT 9iTKO
BUJIUISIFOTHCSI TPH TIPCHKI IMacMa: ToJIoBHE (HaBUIIE), BHYTPIIIHE, 30BHIITHE
1 MO3IOBXKHI 3HM)KEHHSI MK HUMHU. MakcUMalibHi BUCOTH [0J0BHOTrO macma
nocsiratoth 1545 M (ropa Poman-Komr), 1540 m (ropa demip-Kamy), 1525 m
(ropa Exunizi-Bypyn).

Ho IiBgennoro 6epera Kpumy ['010BHE macMoO 0OpUBAETHCS CTPIMKUMHU
BaIlHAKOBHMH cXujaMu. BHyTpiliHe i 30BHIIIHE TacMa MOCTYIOBO 3HUKY-
IOThCSI B MIIBHIYHOMY HalpsSIMKY. Y TBOPEHHS I1aCOM 1 MIKITACMOBHX 3HIKCHb
3yMOBJICHO CKJICHIIHYACTHM MiTHATTAM ['ipchkoro Kpumy, iHTeHCHBHIM epo-
31 {HAM pO3WICHYBaHHSIM B aHTPOIIOTEHI.

Iipcpki mepenripai macMa KpuMy SIBISIOTE COO0I0 KyecTH 3 XapakTep-
HOIO JUIS HUX aCHMETPI€I0 CXWIIIB: MIBJCHHI YPBUCTI, CKEJSCTI, 3 rpedeHe-
NMOAIOHUMH BEpIIUHAMH, a IMIBHIYHI — IIOJIOT], PO3WICHOBaHI PIYKOBUMH
normuHamu. CepenHi BucoTn BHyTpinmHboro macma (kyectn) — 500 M, 30B-
HIMHBOr0 — 250 M. MiKnacMoBi 3HMKEHHSI MalOTh HEOJHAKOBY HIMPUHY:
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Mik [omoBHMM 1 BHYTpImIHIM 111 IIMPHHA 3MIHIOETHCS Bijg 2—3 1m0 15—
20 kM, Mix BryTpimHiM 1 30BHIIIHIM nacMamMu — 3—35 kM. PiukoBi monu-
HU B Mepenrip’six KaHbHOHOIOMIOHI, a2 B MIDKITACMOBHMX 3HWKEHHSX IIUPOKI
i repacoBani. Y 'ipcbkomy Kpumy € pemTku 1BoX OBEpXOHb BUPIBHIOBAH-
Hst: BepxHe miato (1250—1400 M) — 1ocepeTHbOMIOIIEHOBOTO Yacy 1 HIKHE
mwtato (500—1000 M) — capMaTchbKOro BiKy.

IcrotHy ponb y popmyBanHi penbedy [ipceroro Kpumy Bigirpae eposis.
Ha miBnennomy cxmii ['0J0BHOTO macma po3BHBAlOTHCS 3CYBHI 1 0OBajbHI
nporecu. [ToBCrogHe MOMKUPEHHS KapOOHATHUX TOPiJ, TPIIMHU 1 PO3TIOMH
B HUX, PO3WICHOBAHICTh Pelbedy, TOCTATHS KUTBKICTh ONAAiB 3yMOBHIIH iH-
TEHCHUBHHI PO3BUTOK KapCTy i yTBOPECHHS PI3HOMAHITHIX KapCTOBUX (OpPM:
TIOHOP, JIHOK, TIOJIBiB, KapiB, KOJIOAS31B, axXT, Tiedep, IPOTIB.

leosioria

V mexax KpuMchbkoro MEraHTHKITIHOPIIO BHAUISIOTHCS KaunHChbkui (Ha
niBHivHOMY cxwmii), [TiBneHHOOepexHM 1 TyakchbKuil aHTHKITIHOPIT (HA miB-
JieHHOMY cxwiii). Bonu po3ainsitoreest cunkminopisimu [liBneHHo-3axigHoro
i Cxignoro Kpumy. V miBnenno-cxinHiii yactuni Kpumy 3naxonsatecsa Cy-
nanpkuid cuHkiinopid Ta Cynanbko-Kapanaspka ckiiajquacra cucrema. Be-
JWKi reoJoriuHi cTpykTypu ['ipchroro Kpumy ckmaneni mopomamu TaBpii-
CBKOTO (MIINTY — TJIMHUCTHMH CIIAHIIMH I TIICKOBUKAMH BEPXHBOTO Tpiacy
1 HWKHBOI FOpU. BOHM BiJICIIOHIOIOTHCS HA MITHATTAX. Y CHHKIIHOPISX Ha
IIUX TIOPOfIaX 3aJATaloTh CEPEAHBO- 1 BEPXHBOIOPCHKI BAITHSIKH, KPEHTOBi
BaIHAKH, Mepreiti i imHu. KadmHChKUH aHTHKIIIHOPIH (BepXiB’s pik beinb-
6exy, Kaui Ta Anemn), [TiBnenno6epexunii (Muc @opoc—SAnra), Tyakchkwii
(T'yp3yp—Cynak) ckiasieHi ByJKaHIYHIMH TTOPOJIaMH — JIaBaMHU, TYPiTamH,
TyoOpekuisimu, Benukumu HamiBinakoiitamu (Aronar, Kacrens, [lnakka) Ta
in. Cynanpko-Kapana3pka ckiajuacra cuctemMa po30HMTa Ha OKpemi OJIOKH,
XapaKTepU3yETbCs UYUCIEHHUMH HacyBaMH. TyT 3HaXOAMTBCS CEpeIHbO-
IOPCBKHIA BynKaHIYHUN MacuB Kapazar, ckianeHuii JaBaMu, CIUTITaMu, Jii-
napuTam, JIamitamu, TypoOpeKdisMu, TpacoM, KeparodipamMu Ta iHIIUMH
nopoaamu, notyxHictio 10 800 M. Cymaupkuit cuakminopii (Cynak—Ka-
panar) 30yJ0BaHHI CEPEIHBO- 1 BEPXHBOIOPCHKUMH TIIMHUCTUMH, ITiCKOBH-
KOBHMH 1 KOHITIOMEPATOBUMH TOPOJIaMH, CEpell KUX € BAITHSKOBI MACHBH
BepxHBOI topu (Topu Coxin, Kapaymena Ta iH.). [liBHiuHHMHA cxmn [omoBHOTO
nacma, BHyTpinrHe 1 30BHINIHE TTacMa CKJIaJICHI BEPXHHOME30-30HChKUMH,
MaJICOTCHOBIMHU 1 HEOTCHOBUMH IIOpOAaMH. [OIIOBHE MacMo MPHypOYCHE
1o TliBgenno-3axiguHoro i CXiIHOTO CHHKITIHOPIIB, 30y/IOBAaHUX TOTY>KHOIO
TOBIICIO BEPXHBOIOPCHKUX OPEKYIEBUIHUX 1 pUQPOBHUX BAIHSIKIB, MEPTEiB,
MiCKOBUKIB. Y OynoBi CXiZHOTO CHHKIIHOPIIO BaXJIMBY POJIb BiAirparoTh
TaKOXX KPEeHI0B1 1 aJleOreHOB1 BiIKIIaIH.
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Knimar

[Monoxennst 'ipceroro KpuMmy Ha miBHIYHINA OKpaiHi CyOTPOMIYHOTO II0-
scy, onu3pKicTs YopHOTO MOpSI, OyIoBa it Opi€HTYBAaHHS TiPCHKUX MACOM 3y-
MOBITIOIOTH 0COOIMBOCTI KimiMaty i€l Tepuropii. CymapHa COHSUHA paiarlist
3a pik cTaHOBUTH 120—127 xkain/cm2, mpuaomy 10 60% 11 — e mpsima pajia-
ITis1, [0 € HAWOUTBIIIMM ITOKa3HUKOM Y €Bpornelichkiid yactuai CHJI. Piunmii
panianiiiauii 6anaHc cTaHOBUTh 60—63 kkan/cM2. OCHOBHI CyMH COHSTYHOT
paaiamii Ta pagiariitHoro 6ajaHCy BiAMIYAIOTh MPOTSITOM BECHSHO-TITHHOTO
nepioy, KoM BHACIIJIOK MONIMPEHHS TPOIIYHUX MOBITpsHUX Mac y Kpu-
My MepeBaXkae COHSYHA IMoroja. TpHUBaliCTh COHSYHOTO CASHHS B SnTi —
2200 rox. 3a pik, Ha Kapa0i-siini (974 m) — 2505 roxn. B ociHHbO-3UMOBHIA
Mepioji CIOCTEPIraeThCss XMapHa MOroJia, MOB’s3aHa 3 IUKJIOHIYHOK Jlisih-
HICTIO Ha TOJSIpHOMY (pOHTI. Y Iiel Yac BHUIAJIa€ OCHOBHA Maca ONaJiB,
HepeBaXXHO y BUIVILAL Aomny. PiuHi cymm omajiB y mepenrip’siX CTaHOBISATH
500—600 MM, a Ha ripchkux BepmuHax — 900—1100 mwm. Crilikuii cHiro-
BHH HAKPHB YTBOPIOETHCS Jilile B ropax. Ha [TiBnennomy 6epe3si Kpumy iioro
He OyBae, Xoua CHIT BHIIaae mopquo FlpCLKe macmo 3axumiae [liBnenHui
Oeper y3UMKY BiJl XOIOIHUX ITiBHIYHUX MOBITPSHUX Mac, ToMy TIOBITPS TT0-
TpAIUIsE CIONU MICIS MPOXOMKESHHS Hal MopeM abo y BUIIsAI (peHOBUX ITO-
TOKIB YHACIIIZIOK IepeBattoBaHHs yepe3 [onoBHe macmo. Haitwacrime dpenn
OyBalOTh BJCHB 1 TPUBAIOTH BiJI KITbKOX TOMUH 70 2—3 mi0. BaxumBy posb
y ¢opmyBanHi kiaimaty I'ipcbkoro Kpumy Binirpae Opu3oBa HIUPKYIALis, 3y-
MOBJIEHA TEPMIYHUMH KOHTPACTaMH CYLIl i MOPs TPOTATOM TEILIOTO MePioay.
VieHb croctepiraeTbesi MOpCbKHU Opu3, yHOUI — OeperoBuil. Y ropax mpo-
SBJISIFOTBCS TIPCHKO-JIOJIMHHI BITPH: BJCHb BOHU JAMYTH JI0 Tip, YHOUYI — HaB-
Haku. Y JEeSKUX MICIIX JICHHHUH MOPCHKHN OpH3 MOEIHYETHCS 3 JOJTHHHUM
BITPOM, a HIYHUIT OpU3 — 3 TIPCHKUM, IO TIPH3BOIUTE 10 MOCHJICHHS BiTPO-
Boi1 misutbHOCTI. Kitimar [TiBnennoro 6epera Kpumy cyoTponiunuii cepezem-
HOMOPCHKHif. Floro (hopMyBaHHs 110B’SI3aHO 3 TPOIIYHMMH MTOBITPIHAMHI Ma-
CaMH aTJIaHTHYHOTO TTOXO/KSHHS — BIITKY Ta BOCCHH 1 TIOBITPSIM MOMIipHHX
MIAPOT MOPCHKOTO i KOHTHHEHTAJIBHOTO MMOXOMKCHHSI — B3UMKY 1 HAaBECHI.
Uepes nepeBaXkaHHsI IUKIOHIYHOL TisTTIBHOCTI B3UMKY TYT 100pe BHSBICHHN
3UMOBHI MaKCHUMYyM aTMOC(EepHHUX OMaiB i CIIOCTEPIracThCst OUTBIIE TAKUX
quiB. CepenHi MicsiuHI TeMIiepaTypu B3UMKY CTaHOBJIATH 2—4 °C, a BIIiT-
Ky noHaza 23 °C. AGcomoTHUI MiHIMyM Temmepatypu B Snti minyc 15 °C,
a B cxigHuX paiioHax Minyc 20 °C, mio CBiAYUTH MPO WMOBIPHICTH Pi3KUX
MOXOJIOIaHb y 1MX paioHax. JIiTo »xapke i mocynuiMBe, BUMAPOBYBaHICTh
CKpi3b IEPEBHUIILY€ CyMy ONaJiB.

Pexxum BumnaganHs aTMOC(EpHUX OMaJiiB BU3HAYAE XapaKTep MMOBEpXHE-
BOTO ¥ MiJI3EMHOTO CTOKY. Y 3UIMOBO-BECHSIHUI 1epiojl BilOYBa€ThCS OCHOB-
HUI MOBEPXHEBHUH CTIK. YIITKY BiH IPAKTHYHO BiJICYTHIH.
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laporpadis

VY >KUBIICHHI PIYOK BEJIHKY POJb BiJirpace mMi3eMHHUI CTiK. 3amacH miI3em-
HUX BOJl (DOPMYIOThCSI Ha SIMJIMHCHKAX MacuBax [OJIOBHOTrO macMa BHAcCIIi-
JIOK TIOTJIMHAHHS KapCTOBUMH MOPOKHUHAMH TAJIMX CHITOBHX BOJ IPH Bij-
CYTHOCTI TIOBEPXHEBOTO CTOKY. [TiBHIYHI CXWJIM Tip JPEHYIOTBCS PiUyKaMH
Anpmoro, Kauoro, benboexom, HopHaoro, Canrupom. OcTaHHs € HaliJJOBIIOIO
B Kpumy (232 xMm; pazom 3 nputokamu 3yero, bypynbueto, Bennkoro Kapacis-
koro Mae toionty Oaceiiny 4010 km?). CepenHi Oaratopiyai BUTpaTH MUX Pi-
YOK CTaHOBJIATH 1,5—2,0 M3/c, Makcumanbai — 118—220 m3/c.

YV BepxiB’sX piK CTBOPEHI BOAOCXOBHINA JAJISl BOAONOCTAYaHHS Hacele-
HUX MYHKTiB. Piuku miBaeHHOTO cxuily KpUMCBKHX Tip KOPOTKi, TOPOXKUCTI,
pycia 3armoBHEHI ylaMKaMH TipChKUX TOpin, OaceiHu ix HeBenwki. [1in vac
37IMB YIITKY B IOJMHAX PidoK, Oaykax i sfpax MiBASHHOTO CXHIY YTBOPIOIOTh-
Csl CeNeBi TOTOKM BENUKOI PyHHIBHOI crin. Ha nmeskux pidkax MiBAEHHOTO
CXWITY YTBOPHJIMCS BOIOCIIAN: YYaHCy Ha OHOWMeHHIN pii, Jxyp-Jlxyp
Ha p. Yiy-Y3enb CXiqHHH.

[ PYHTOBWMIT MOKPUB

Pi3HOMaHITHICTD IPYHTOY TBOPIOKOYHX nopu[, 3MiHa KIIMaTUYHHX yMOB
y 3B’A3Ky 3 BUCOTOIO Ta EKCTIO3HUIIIEI0 CXWIIIB 1 IOB’s3aHa 3 LIMM 3MiHa poc-
JUHHOCTI i XapakTepy AeHyJaliiiHuX MPOLECiB 3yMOBUIIM MO3ai4HICTh IPYyH-
TOBOTO TIOKPUBY. Y TOHIMPEHHI IPYHTIB 1 pOCIMHHOCTI Ha 3arajbHOMY Bep-
TUKAJILHO-TIOSICHOMY (DOHI CIIOCTEpIiratoThCsl BIAMIHHOCTI MK IiBACHHUM
1 MIBHIYHUM CXWJIAMH, 3aXiTHUMH ¥ CXIZHUMH paiioHamMH. Y Tepearip’sx
PO3BHHYJIHCS YOPHO3EMH Ha KapOOHATHUX, JCTIOBIAJIBHUX MICOCHUCTHX Ta
IMHUACTHX BIJKJIaJaX, YOPHO3EMH COJIOHIIOBATI Ha TIMHHCTUX IOPOJaXx.
[linbHi nopomu 3ansararTs 3 uouH 60—100 cM. IpyHTn mebenucTi, BMicT
rymycy B opHoMy mapi — 3,5—4,0%. YopHo3eMH COJIOHIIOBATI MOIIHPEH]
B MDKTIpChKUX JoiauHax. Ha cxuiax 1 miato, CKIaJeHUX BalHAKaMH 1 Mep-
ressiMu, cpopMyBaNKcs IEPHOBO-KapOOHATHI i IeperHiitHo-kapOoHaTHi (Ha
MIBHIYHUX CXWJIax) IpyHTH. [Ipodink iX MalOpO3BHHEHWH, BiJ3HAYAIOTHCS
KapOOHATHICTIO 1 BUCOKOIO cKeneTHicTio. Ili cyXxumu jicamu 1 yarapHuka-
MU PO3BHHYJIHCSA Oypi TipChKO-TiCOCTENOBi 1 OpyHaTHI (KOPUYHEBi) IPYHTH.
[epmi xonmuch mepeOyBay i JTiCOBOO POCIUHHICTIO. 3MiHa i Ha CTENOBY
1 YarapHHUKOBY, III0 CTAJIACs IiJ] BIUTMBOM T'OCIOAAPCHKOI JisNTBHOCTI JIFOIH-
HH, € IPUYNHOIO OCTCITHIHHA IUX IPYHTIB. BOHN MalOTh BHCOKY CKEIICTHICTB,
rpyOusHa rpyHTOBOTO Mpodinmo HeBenuka (60—80 cm), ymicT rymycy —
1o 5%. bpyHatHi TpyHTH cHOpMYyBaIUCS T KCEPODITHUMHU PO3PIIHKEHUMH
Jicamu, MpH 3HauYHIM ydacTi cTenoBoi pocnuHHOCTI. Ha cxumax ['onoBHOTO
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racMa po3BUHEHI Oypi ripchbKO-JTiCOBI 1 IepHOBO-0ypo3eMHi IpyHTH. Bepiu-
HH SIAJIMHCHKUX MAcHBIB YKPHUTI IiPChKO-TyYHHMH Ta TiPCHKO-CTEIOBUMH
IPYHTaMH.

PocnivHHWI | TBAPUHHWE CBIT

VY Tipcekomy Kpumy mnpexacraBieHa Maibke Bcs ¢uopa MiBOCTpoBa:
3 2433 BujiB OLIBLIICTh MOUIMPEHI B Topax. BBakaroTh, 1m0 ripchka KpUM-
cpka ¢uopa € yactuaor ¢uopu Cepenszemaomop’s. 'ipcekuit Kpum Hane-
*UTh 10 Cepe3eMHOMOPCHKOT JTicoBOT obacTi. JIicueTicTs cTaHOBUTE 32%.
HaﬁGiHLmy MOKPUTY JIicaMHU IJIONTY 3aiiMaroTh ay0 (64%), Oyk (15%), rpad
i cocHa (110 6 3%) Ha miBHiTHOMY MaKpocxmn I'ipcpkoro KpHMy pO3BHHY-
JIMCS TIOSICH JTICOCTETIOBHIH, TyOOBHX JIICIB, 6y1<0Bo rpa6OBHx JiciB, Ha IIiB-
JICHHOMY CXWJIi — TIPAMOPCHKHX YarapHUKIB Ta sUTiBIECBO-TYOOBHX JICIB,
JICIB 13 COCHU KPUMCHKOT, OyKY, COCHU 3BUYaliHO1. BepXHili pocIMHHNN MOsIC
YTBOPIOIOTh SIMITMHCHKI JTy4HI CTETIH.

V¥ ¢ayni 'pcsroro Kpumy € Taki Buau: 61aropoiHuil oneHb, Ko3ys, Ka-
OaH, 3BHUaiiHa 1 Mana Oypo3yOkH, KyTopa, Oiika, KaMm’siHa KyHHUIs, OOPCYK,
KakaHu. 3 opHiTO(ayHH XapaKTepHUMHU € COMKH, YOPHI JIPO3/H, BIBYAPHKH,
301TUKH, KaHIOKH, CTPYOH, COBH, 3yCTPI4alOTHCS OPJIU-MOTHIBHUKH 1 YOPHI
rpudu. I3 mra3yHiB clig HA3BATH MiSHKY, KPUMCBHKOTO TEKOHA, KOBTOITY3H-
Ka, JICOIIapI0BOTO 0JI03a, 3EMHOBOTHIX — 3BHUYANHY KBAKIITY, 3 WICHHCTO-
HOTHX — CKOJIOTICHJIPY, CKOPITIOHa, (pajlaHTy, MOCKITIB Ta IIUKa/I.

V¥ Tipcekomy Kprnmy mepeBakaioTh HH3BKOTIpHI, CEpeIHBOTIpHI, Tps-
JIOBO-YJIO-TOBHHHI Ta TIPUOEPEIKHO-CXUIIOBI MIJKIIACH JaHImadTiB 3 J00pe
BHPaKEHOIO BEPTUKAIBHOIO MOSICHICTIO. TYT € JTicocTenoBi neperipHi Jiani-
madTh 3 YOpHO3EMaMH 1 JEPHOBO-KapOOHATHUMU TPYHTAMU ]| JTYIHHUMH
cTemaMu ¥ MmopocieBUMH AyOOBUMH JicaMH, JAHMMAPTHA MIUPOKOIHCTHX
1 MilIaHuX JiciB Ha OypuX TipCHKO-TICOBUX IPYHTaX, TipChKI JIy4HI JIaH]-
madTy 3 JIYYHO-CTEIOBOIO POCIMHHICTIO HA TiPCHKO-IIyYHHX YOPHO3EMO-
BUJHUX TIPYHTax 1 TipCbKUX YOpHO3EeMax, MiBIEHHO-OepekHi CyOTpomivHi
CepeA3eMHOMOPChKI NaHamadTu 3 KcepopiTHUMH PO3PIHKEHUMH JIiCaMH
1 JarapHUKaMH Ha KOPUYHEBUX IPyHTaX. BHIOBI BiAMIHHOCTI maHAMmagTiB
HPOSIBIISTIOTECS B MeKax (hi3uko-reorpadiganx obmacteil y 3B’ s3Ky 3 ix reo-
J0T0-Te0MOP(HOTOTITHOIO OYJOBOIO T MOJIOKEHHSIM BUCOTHHUX IOSACIB. 3 ypa-
XyBaHHSM 116070 B ['ipchkoMy Kpumy po3pi3HSIOTs TpH (hiznKo-reorpadivHi
obiacti: Ilepenaripny, obmacte ['og0BHOTO Tipchkoro macma, obnactb IliB-
nenHoro Oepera Kpumy.

IIEPEJITTIPHA OBJIACTH oxorutoe BHyTpiniHe ¥ 30BHIIIHE KyecTOBI
nacma i 30ira€Tbcst 3 MOMMPEHHSIM JTICOCTENOBHUX MEPEATIPHUX JIaHIadTiB.
Buyrpimze nmacMo mpoctsimiocs Bij [HkepMaHChKUX BUCOT (Ha 3aX0ji) JI0
ropu Arapmuii (739 M) Ha cxoxi. BoHO ckialieHe BamHsIKaMH, MEpPresiMu
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W TIIMHAMM BEPXHBOKPEHIOBOTO 1 MAJICOTCHOBOTO BiKy. | 3axijHid 4acTHHI
BHyTpilHE mMacMo PO3JABOIOETHCS, PO3WICHOBAHE TEKTOHIYHO-EPO3iifHOO
KPYTOCXHJIOBOIO JOJMHHOK0. Ha 1moBepxHi macMa BUIUSIOTHCSI BaITHSKOBI JIe-
Hy#amiiHi ropu-octanii: Yydyr-Kane, Manryn-Kane, Tene-Kepmen, Ecki-
Kepmen. BigHocHi BucOTH mNacMma 3MiHIOIOTECS Big 10—15 M y cepeaniii
yactuHi 10 200—250 M Ha 3ax0/1i. 30BHIIIHE TACMO MTOYUHAETHCS O1JISI MUCY
®ioneHT i 3aKiHUy€eThCs Ha MiBHIY Bix ropu Arapmuml. Ha cxin Big Cimdepo-
MOJIsl TACMO BHUIIOJIOXKYETHCS. BOHO cKila/ieHe eoleH-TUTI0ICHOBUMHU BaIlHSI-
KaM¥, MepreisiMe 1 inHaMu. BigHocHi Bucotu mporo nmacma 100—120 m Ha
3axofi, Ha CXO/li BOHO MCHIIIC BUpaskeHE B penbedi. EposiitHo-genynamiiiai
3HIDKEHHSI MK ITacCMaMu CKJIaJieHl KPeHJI0BUMH 1 MaJICOTEHOBUMH [TOPOJIa-
MH. Y penbedi BupakeHi TOIMHY, OAJKH, SpU; OCTaHHI PO3BHHYTI 1 Ha CXU-
JIax MepeAripHuX macoM. Y KiliMari JIiCOCTEIIOBOTO MEpeATip sl MOMITHI riepe-
XIJ[H1 pECH BiJ] CTEIIOBOTO JI0 BOJIOTOTO IMIOMIPHO TEIUIOro KiiMary ['ooBHOTO
nacma. Bereramiiinuii epioq TpuBae 8—9 MicsIliB, CyMa aKTHUBHUX TEMIIe-
paryp cranoButb 3000—3450°C, piuna cyma onagiB — 550 mm. [lepenrip’s
PO34ICHOBYE AOCHTH T'ycra citka pidok (Iumgon, Canrup 3 npuTokamu, Ajb-
Ma, Kaua, benbOek, HopHa). Bouu MaroTh milane xuBieHHs. Moyl CTOKY
PI3KO 3MEHIIYIOTHCS Bix BepxiB’iB pik (25—29 n/c-xm?) 10 migHIAOKS 30B-
HilHBOro nacMa (10 1 1/c-kM2). PIYKOBHI CTIK PEryIIOETHCS BOIOCXOBHILA-
Mu. JlokalibHE MOMUPEHHS MAOTh q)opMH TIOBEPXHEBOTO KapCTy.

VY nanmmadTHINA CprKTypl nepearip’st BUAUISIOTH: 1) KyecTOBI BHITOJIO-
KEHI Tpsiii 3 YOpHO3EMAMH i JICPHOBHMHU KapOOHAaTHUMU IICOCHIOBATHMHU
IPYHTaMH Ha eJTFOBIi KapOOHATHUX MOPIJI, YACTKOBO PO30PAHUMHU; 2) KYeCTOBI
PO3YIICHOBAHI TPSIH 3 JICPHOBHMH Kap60HaTHHMH 1 IEpHOBO-0ypO3EMHIMHU
IeOCHIOBATHMH IpyHTaMH iz I[y60BI/IMI/I JicaMH Ta JIYYHUMH CTCTIAMHU; JTyd-
Hi CTEeNY TOIIUPEHi B HIDKHIN YaCTHHI JIICOCTEIIOBOTO MOSICY 1 Ha KYeCTOBHX
OCTaHISX, Y HUX MPEICTaBICHI KOBUJIOBI Ta KOCTPHIICBO-KOBUIIOBI YIpyIO-
BaHHs 3 PI3HOTPaB’siM (ILABIIIsI, JIFOIIEPHA, FA/IFOYHHUK, TOPHIIBIT); Y JIICOBUX
ocTpiBKax («ayOkax») HTOMiHye HU3BKOPOCIHUI Ay0 MyXHAaTHH, TPAIUIAETHCS
Iy0 CKeNbHUH 3 IIOAOM, TPYILICIO, IPadOM CXIHUM Yy MiIUTICKY; 3) y LeHT-
paibHiif 1 BACHHO-3aX1IHIA YaCTHMHAX 001aCTi BUALISIOTHCS KYECTOBI PO3-
YJICHOBAHI TSN 3 KOPUYHEBUMH IMIEOCHIOBATUMHE IPYHTaMH; 4) MIXKIIaCMOBI
MIOJIOTOXBUJISICT] 3HMKCHHS 3 YOPHO3EMaMH KapOOHATHUMH, TIEPEBaYKHO PO3-
OpaHHMMHU, 3AJIUIIKAMU TPaOOBUX JIOPOB; BEJIHKI IJIONI 3aMarOTh IUIOOBI
HacaJDKCHHS, BUHOTPAJIHUKH, 3ePHOBI 1 TEXHIYHI KYJIBTypH (JT1aBaH/a, Iiaj-
deit MmyckatHUi, edipooiiiHa TPOSHIA); 5) JTOJIUHHO-TEPACOBI KOMILICKCH
BiJI3HAYAIOTHCS 3HAUYHOIO PO30PaHicTIO. MIKIIACMOBI 3HIKEHHS 1 TepacoBi
JOJNUHH PIYOK XapaKTePH3YIOTHCS TAKOK BUCOKOIO CETITEOHOIO i MIISIXOBOIO
OCBOEHICTIO.

OBJIACTh T'OJIOBHOI'O T'IPCHKOI'O I[TACMA nupoctsriacsi Bin
Kapancekux Bucor (316 M) no ropbuctux BucounH mucy lmmi (310 m).
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[TiBgeHHMIA CXWIT TACMa KOPOTKHUH, KPYTHH, MICISIMHA TTPSIMOBHCHUI; ITiBHIY-
HUi — Tosoruii. oro meHTpaibHa YacTHHA CKIaJeHa 3 TIOBEPXHi TBEP/IHU-
MH BEXHbOIOPCBKMMH BallHSKaMM 1 € HaHOUIbII MiAHATO0. [0JI0BHE macMo
pO34ICHOBAaHE Ha OKpEeMi IUIOCKOBEPIIMHHI MacWBU — siinn: baitmapcbky
(500—700 wm), Ai-Ilerpunceky (ropa benenexup, 1320 m). SATHHCBKY
(ropa Jlanara, 1406 m), Hikitceky (1340—1400 m), I'ypsydebky (1400—
1500 m), babyran-sitny (1400—1500 m), Yatupaar (1200—1300 m), demep-
Joki-siry (1100—1300 m), Jdosropykiesky (700—1000 m), Kapabi-sitmy
(1100—1200 m). V¥ T'ipcekomy Kpumy BHAINSIOTH ABI MOBEPXHI BHUPIBHIO-
BaHHs. BepxHe miaro 3 Bucoramu 1250—1400 M € 3anuikom nocepenHbo-
MIOIIEHOBOT TMOBEpXHi, fKa Todana (opMyBaTUCS e y KPEHJIOBOMY Iie-
pioni. Hax piBHEM Mops 11 TOBEpXHS MiTHsIIacCS y BEpXHIH fopi 1 3a3HaBana
npoIieciB JeHynaiii, ocoonmuBo kapety. [lomiTHrM yerymom (100—300 ™)
BEPXHE IDIATO TEPEXOAUTh y HIKHE, SIKE YTBOPHIIOCS B PE3ynbraTi adbpasii
capmarchkoro mMopsi. HmwkHe miaro Mae HaxXwi Ha MIBHIYHHAN 3axXig 1 Bif-
3HAYA€ThCSl 3HAYHOIO 3aKapcTOBaHIiCTIO. Ha siimax HalOLIbII MOMMpeHnMU
KapcTOBUMHU (POpPMAMHU € JIIMKU PI3HUX PO3MIpIB, 3aKJa/IeHI B HEIIapyBaTUX
1 TOBCTOILAPYBATUX BalHAKAaX, TPILIMHHI IOPOIK, 3aAMKHEH1 Ta HalliB3aMKHEH1
VJAOTOBUHH, NIeYepH, HiIBaJIbHO-KOPO3iiiHI (HhOpMH, KOJTOASA31 i MIAXTHU TOLIO.
Binomumu € Ckenbchbka CTajakTHTOBa Tedyepa Ha badpapcekii siimi, Jla-
Htsaa Ha Ai-Ilerpuncekiit, lorpad ma fAntuncekiil, binbam-Kob6a (Tu-
csiaoronoBa) Ha Yarmpaasi, Knsnn-Ko6a (Uepsona) Ha [loBropykiBChKiii,
apomoBa medepa bysymyk-Ko6a ma Kapa0i-sitni. Cnocrepiraerscst mpsMa
3aJISKHICTh MK TOBEPXHEBHM 1 NIHOMHHIM 3aKapCTyBaHHSIM. [HTEHCHBHOMY
KapCTOyTBOPCHHIO CIIPUSIOTH KiMaTuaHi ymMmoBH. Ha ['omoBHOMY mmacmi OyBae
Bix 1000 mm (Ha 3axoxi) 1o 600—700 mm (Ha cxoxi) onaais, mpuaomMy S0—
60% y Buraai cHiry. Po3BuTOK KapcToBHX (OpM IOB’S3aHHI 3 Harpomas-
JKEHHSIM 1 BITPOBUM IEPEPO3IIOJIIIIOM CHITY Ha TIEPBUHHOMY pebedi sy,
TaHEHHSIM CHITY He TiJIbKHM HAaBECHI, a i y3UMKY, aKyMYJISIII€I0 IOBEPXHEBOIO
CTOKY B 3HWKEHHSX 1 TOpOKHUHAX. KitiMar SHIMHCHKUX TIATO MPOXOJIOAHHUI.
Cepenni remreparypu aunsst 15—16°C, ciuns minyc 4°C. XapakTepHi CUlb-
Hi BITpH, OXelelb, 4acTi TyManu. Ha cxunax no Bucotu 450 M 3uma M’sika,
JiTo Terme, cepenni remneparypu JunHs — 20—21°C. Cyma akKTHBHUX TeM-
neparyp cranoBuTh 3100—3300°C. Ha cxunax 10 700 M BOHA 3MEHIITYETHCS
10 2700°C, a y BepXHbOMY FipCLKOMy mosici I[OpiBHIO(Z 2700—1500°C. T'omo-
BHE I1ACMO € aKyMYISTOPOM MiA3€MHAX BOJ, SIKI po3nomnsnon)c;1 MiXx Horo
MIBHIYHAM 1 TIBICHHUM CXIJIAMH 1 TalOTh TOYATOK CTpyMKam i plqKaM
Pi3Ha KpyTH3HA 1 €KCHO3UIIISI CXHITIB, TUIOCKOBEPIIMHHICTh TIPCHKUX Ma-
CHUBIB, TIOB’s13aHi 3 UM BIIMIHHOCTI B TEPMIYHOMY PEXHMI 1 CyMax OTaJliB
cpusin GopMyBaHHIO B Mekax [0JIOBHOrO macMma JoOpe BHPa)keHOI Bep-
TUKaNbHOI mosicHocTi. IlepeBaxkHo Ha miBHIYHOMY cxmii 10 750—800 M
MOLIMPEH] TOPOUCTO-YIIOTOBUHHI HU3BKOTIP’sl 3 OypUMH TipCHKO-TICOBUMH
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TPYHTaMH IIiJ TyOOBHMH JicaMu. BuIie boro mosicy mpocTaraoThes TIHoo-
KOpO34JICHOBaHI CEpeIHBOrIp’st 3 OypUMHU TipCHKO-TICOBUMH 1 JIEPHOBO-0Y-
PO3EMHHUMH I'PYHTaMHU 111 OyKOBO-TPaOOBUMH i OYKOBO-COCHOBUMH JIiCAMHU.
BykoBi nicu HaOLIBII MOIMIMPEH] HA MIBHIYHUX CXHJIAX IEHTPAILHOT YacTH-
HU nacMa, Ha cxuiax Jlemepmki-siinu 1 Kapa6i-siinu. Bumie 1000 m, Ha Mexi
3 SIMJTMHCHKUM T0SICOM, BUCOKOCTOBOYpH1 OyKOBI1 JTicH 3MiHIOIOTBCS PUCAI-
KyBaTUM OyKOBUM KPHUBOJICCSAM. Y BEpXiB’sX p. Yiy-Y3eHb Ha MiBHIYHOMY
cxun baOyran-siinu mopsia 3 OykoMm, COCHOIO 3BHYaiHO pocTe Oepesa, ska
Oyna mayxe nommpena B Kpumy mijg gac J1boJOBUKOBOTO TIEPiOAy.

Bepxniit manamadTauit mosic [010BHOTO ITacMa yTBOPIOIOTH IIATOOMI0-
Hi 32-KapCTOBaHI CEPEeAHBOTIP’S 3 TIPCHKO-ITyYHUMH YOPHO3EMOIIONIOHNMHE
IPYHTAaMH 1 TIPCBKAMH YOPHO3EMaMH IIiJ[ TIPChKO-TYYHHMH 1 METPOQiTHU-
MH CTenaMi. BBakaroTs, 0 B MUHYJIOMY SHIMHCHKI MaCHBH MaJId BHIJISII
TipchKOTO JIyqHOTO JlicocTeny: 3HIKEHHS Ta 3aXHINEH] BiJl BITPIB CXHIIN OyIu
BKPHTI JIicaMH, a Ha BUCOKHX IIIaTO JOMIHYBAIH JIy4YHi CTErH. Po3mmuperHst
IUIOILI OCTAHHIX 3yMOBJIEHO 0araTOBIKOBUM BHITACAHHSM, y NPOLEC] SKOTO
SIATMHCHKI JTicH 3HUKIIH. [1iITBEPIKEHHSAM LIBOTO € MOCTYIIOBE BiTHOBICHHS
JICIB TICJISI MPUITMHEHHS BUTMIACAHHS Ta Cy4aCHUH JIOCBI JTICOPO3BEICHHS HA
siinax. ['ipceko-Ty4Hi cTenu chopMyBaIncs Ha TIOTYKHIIIKX IPYyHTaX, Y HUX
MPEACTaBICHI KOCTPHUISI, OCOKH, CTOKOJIOC, TUITYaK, KOBHIJIA qoBronucta. Li
CTeINH JIOMIHYIOTh Y 3aXijIHiii, OLTBII 3BOJIOXKEHII YacTHHI [ 0JIOBHOTO macma.
Ha cxoni 3HauHi 1uromti 3aiiMaloTh KOBIJIOBI CTEIH H yIpyMOBaHHS 3 KOCTPHU-
i ckelbHOI. Ha CyXuX MiBJCHHUX CXHIJIaX Ta KaM’ STHUCTHX YPOUYHIIAX pO3-
BUBAIOTHCS HaIliBIATapHUKH. Y KapCTOBHX JiiKax pocTe OyK, Ha CKEISICTHX
YPBUIIAX 3pOCTAE THC SIT1THIH.

OBJIACTh HIBJJEHHOI'O BEPEIA KPHMY oxormntoe npuOepexHy
CMyTy Ta TiBACHHUN cXxui [0J0BHOTO MacMma i TATHEThCS BiJl MHUCY A¥ist 10
[Tnanepcrkoro. Tepuropist ckiazeHa BEpXHbOTPIaCOBUMH i HHYKHbOIOPCHKHU-
MU CJaHISIMH, BEPXHBOIOPCHKAMHE BamHskamu. Cepell 0caIoBHX BiIKIamiB
(¢parMeHTapHe TOIMIMPEHHS MAroTh TIOPUTH, Aiaba3u, MopdipuTH, CILIITH,
Kkeparodipu, NalWTH, aHAC3UTH. MaJlONOTyXHI aHTPOIOTCHOBI BiJIKIIAIH
CKJIQJIAI0ThCS 3 TPyOOYIaMKOBOTO JIGIOBII0 Ta aimoBito. [liBneHHuit Oeper
ABJIsI€ CO00I0 cucTeMy aMm(iTeaTpiB i OyXT, SIKi 3aMUKAIOTHCSI MUCAMH, CKJIa-
JICHUMH TIOPOJIaMH PI3HOTO MOXO/pKeHHs. O0NacTh JOCUTh T'yCTO TMopi3aHa
JIpiOHUMH PIYKOBUMH JoiHWHAMHU 1 sipamu. [loBepxHs ii yckiamgHeHa Bar-
HSKOBUMH OpriIaMu, SKHX 0arato y piukoBHX JONHMHAX i Oankax. Bimporm
BAITHSIKOBHX SIMJIMHCHKUX MAcCHBIB 1HOJI OIMYCKAalOThCS O MOpPS: MHUC Afif,
xpedet Lnbsic-Kast 3 mucom Jlacmi, xpeder i muc Aii-Tonop, HikiTchka siiina
Ta iH. XapakTepHUMH € BaITHIKOBI OCTaHIII, IO BifipBanucs Bijx ['omoBHOTO
nacma: ckem ®Dopocy, JliBa 6ins Cimeiza, ropa XpecTtoBa OuIst ANyNKH Ta
IHIII, BiJNpenapoBaHi JeHyIalliHHUME TIPOIIeCaMU IHTPY3HUBHI YTBOPEHHS —
Kyuyk-Aro, Kyuyk-Jlam0Oar, xp. [Tunsku. Ha IliBnenHomy Oepesi Kpumy
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BIIPOBA/KCHO CHCTEMY 3aXOJIiB 100 OOPOTHOU 3 epo3iifHNMH, 3CYBHUMH Ta
aOpazitauMu nporiecamu. Y (GopMyBaHHI KIIMATHIHUX PUC TIPOCTEKYETHCS
Oap’epHO-eKkcIo3uIliitHa poibk [ 0oBHOTO MTacMa.

3a kiiMaTnuHUMU yMoBamu 0o0nacth IliBgennoro Oepera Kpumy € Haii-
TEILTIIIOI0 B YKpaiHi. BoHa XapakTepu3yeThest JOIaTHIMU CePEeIHbOMICSIHH-
MU Temneparypamu B3UMKY (2,0—4,5°C) i Bucokumu BmitKy (23,5—24,0°C
B sunHi). BruiuB YopHoro Mopsi Ha KiiMaT HalOUIbII MOMITHHUH BOCEHH,
KOJIM MOPE BIJIJIA€ CYIIIl HArPOMAJKEHE 3a JIITO TEIIO0, Ta HABECHI, KOJIU Bijl-
YYBAETHCS BILTUB OXOJIOJPKEHOTO 3a KOPOTKY 3uMy MOpsi. CyMH aKTHBHUX
TeMIeparyp Haioinbmn B Ykpaini i cranoBisats 3700—4100°C. Atmocdep-
HuX omajiB mano: muc Capua — 309 MM, SAnra — 557, Anmymra — 430,
Cynak — 323 mm. Cym# OTa/1iB 32 pOKaMH 4acTo 3MIHIOFOTHCS; MAKCUMYM iX
MIPUTIA/Ia€ HA OCIHHBO-3UMOBHI Tiepiof. Ha cxuimax amditearpis rip cTBOpIO-
IOTBCSI CBOEPIIHI MIKPOKITIMATHYHI YMOBH, III0 BPAaXOBYETHCS IPH PO3MIIICH-
Hi 00’ €KTIB peKpeartii, BAHOTPaHHKIB 1 Ca/IiB.

BinbricTe piuok HeBenmuKi, X 0ararto; rycrora pidykoBOI CITKH JOCSATaE
0,7—1,0 km/kM2. PesxuM X 3aJI€KUTh BiJI CXMJIOBOTO CTOKY. YIITKY Oijb-
LIiCTh PIYOK MEpecuxae, OAHAK IiJl Yac 3B Yy iX JOJMHAX OyBalOTh KOPOT-
KOYacHi cedi.

[liBnenHoOepexHa 00MacTh BUALISAETHCS O0araTcTBOM (JIOpH 31 3HAYHOIO
KUIBKICTIO €H/IEMIKIB, HASIBHICTIO BIYHO3EJICHUX JICPEB 1 YarapHUKIB, MOIIH-
PCHHSIM 3apocTel muoIIKa i ppuraHm.

BuioBi BiAMIHHOCTI OKYJIBTYpEHHX 1 OCBOEHHMX CyYacHHX JIaHAMA(TIB
(THmIOBHX 711 00JIACTI) MOB’sI3aHI 3 BUCOTHUM iX TIOJIOKCHHSM, XapaKTepOM
pO3WICHYBaHHS, JITOJOTIE TOPiN, OCOOIMBOCTSIMH PO3BHUTKY CYyYaCHHX
(izuko-reorpad@iYHUX MPOIIECIB, MOSCHICTIO TPYHTOBO-POCIHMHHOIO MOKPH-
By. BepxHili manamadTHUN TOSIC yTBOPIOIOTh YPBUCTI ¥ KpyTi cXuin 3 Oy-
PHMH Ta AEPHOBO-0YpPO3EMHUMH IPYHTaMH IiJl OYKOBO-COCHOBUMH JIiCAMHU.
IMommpeni Takox sicu i3 cocHu Ilamnmaca, gy0a myXHATOTO, SITIBIIO BHCO-
Koro. XapakTepHa 3HayHa pO34ICHOBAHICTh IMTMOOKMUMH YIIEIUCTUMH J0JH-
HaMH, PO3BUTOK 3MUBY, 3CYBHHX, 0OBaJbHOOCHUITHHUX Ta CEJIEBUX IPOIECIB,
3yMOBIIEHHX OCOOJMBOCTSIMU T'€OJIOTTYHOT OY/I0BH, CEUCMIYHICTIO, MOPCHKOIO
abpaszi€ro, aKTUBHUM BHBITPIOBAHHSM TipChbKHX MOpia. CBOEPIAHOCTI JTaH[-
mapTaM Ii€i 007acTi HANAIOTh BYJAKAHIYHI HU3BKOTIP'S 3 KOPHYHEBUMHU
MmeOCHIOBATUMH TPYHTaMH, KCepO(ITHUMHU pPO3PIIKEHUMHI SUTIBIEBO-TPa-
OMHHUKOBUMH Ta TyOOBHUMH JicamMu. HalimoBHilIE BOHM MpeCTaBlICHI Ha
ByJIKaHIYHOMY Kapana3zpbkoMy MacuBi, JUIs SIKOTO BIIACTHBI 3Ha4uHA BiJICOJIO-
HEHICTh PI3HUX MOPIJ 1 PI3HOMAHITHICTh (JOPM BUBITPIOBAHHS JIaB Y BUIJISII
CTYMIHYACTUX CKEJb, CTOBIIIB, IPSIMOBHCHHUX CKEJIb, BOPIT TOIIO. B ymoBax
MOCYIUIMBOTO KIIIMaTy Ha MPOAYKTaX BUBITPIOBAHHS BYJIKAHIYHHUX TOPIJ i3
DIMHUCTHX CJIAHIIB TYyT PO3BHHYIUCS MAJIONOTY)XHI IIeOCHIOBATI IPYHTH,
3HA4YHOIO MIpOIO epooBaHi. Y PO3piIKEHUX Jicax pocTyTh Ay0 MyXHATHH,
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rpaOUHHUK, TEPICHTHHOBE JICPEBO, SUTOBEIb, MACIMHKOJICTA IPyIIa, KH3HUII,
cyMmax, JiepKujiepeBo Ta iH. Hait0inpm xapakTepHUMH JUTsI 11i€T 00J1acTi € am-
¢itearpononiOHI MpUOEPEKHI 3CYBHI CXHMITU 3 KOPUYHEBUMH IIEOCHIOBATUMU
IPYHTaMH, MPUMOPCHKUMHU YarapHUKAaMH 1 sUTiBIEBO-TyOOBUMH JIicaMu, JTi-
COTapKaMH, BUHOTPAJHUKAMU, CaJaMH CYyOTpONIYHUX KyIabTyp. Y penbedi
BUPAXKEHI CXWIIH, YCKJIAIHEH1 3CyBaMH, PO34JICHOBaHI KOPOTKUMH PIYKOBH-
MU JOJIMHAMU 1 OankaMu, JeHyaaliiHo-epo3iiiHi HU3bKorip s, abpasiiini Oe-
peru, HemmMpoki wiski. [IpupogHa poCIUHHICTS MpeACTaBiIeHa JyOOBUM Ta
rpaboBUM HIMOJSKOM 3 BIYHO3EICHUMH CYHUYHUKOM JPiOHOTUIOIHHUM, PYC-
KyCOM TICTITUYHUM, KACMHHOM KYIIOBHM, YHCTOM KPUMCBKHM, 3apOCTSIMH
rpabuHHMKA, AepXKuaepeBa, cKymmii, dictamku. SmiBmeBi Jlicu Halkpare
30epemmcs B 3anoBinHIKY Muc Maptesa. Ha cxomi mixkx Cynaxom i HoBum
CBiITOM Ha KPYTHX KaM’ SHHCTHX CXHJIAaX POCTE PENIKTOBA CyIalbKa COCHA.
CyOTpomiyHHX pHC MOSCY HAaTaloTh KYJIBTHBOBaHI TYT BIYHO3ENIEHI JepeBa
1 YarapHUKW: MarHoJjisi BEIMKOKBITKOBA, TIIIUHIS, KeJIp TiManaliChKHi, Ma-
MOHTOBE JICPEBO, MAJIBMH, KUIIAPUCH, JIABP, MHUTAAJb, IHKHP, XypMa Ta iH.
OpraHigyHO BIUCAIHCS B MPHUMOPCHKI CyOTpoIiyHi JNaHAmAa(TH CTBOPEHI
JIOOUHOIO Mapku (AJynKiHCbKUM, Micxopebkuii Ta iH.). IlpupomHi ymoBu
Iipcekoro Kpumy crnpusiiu mepeTBOpeHHIO HOTro B Kpail BHHOrpagapcTBa
1 caJiBHHULITBA CYOTPOMIYHUX KYJIBTYp, OAMH 13 HAWBaXKIUBIIINX peKpearliii-
HUX paiioHiB YKpaiHu.

rPYHTU KPUMCbKOI FPCbKOI OBJIACTI

Iipcpka yactiHa KprMcpKOTO MBOCTpOBa CKIIATAETHCS 3 TPHOX Iapa-
JETBHUX TIPCHKUX Tpsf. [IprdoMy iX BHCOTa Hal piBHEM MOPS 3HIKYETHCS
3 miBAHs Ha miBHIY. [0n0BHA miBaeHHa rpsiga mae 1540 M Ha piBHEM Mops,
npyra rpsjga — 535—550 M, a tperss — 250—350 m. Kmimaruuni ymo-
BHU Tipcbkoro Kpumy myxe pizni. [lepin 3a Bce BOHM 1MOB’s13aHi 3 BUCOTOIO
MICIIEBOCTI HaJ] piBHEM MOpPs, CKCIIO3UII€I0 CXUIIB, TEMIEPAaTYpPOIO BOIH
B YopHOMY MOpi, TeMIepaTryporo MOBITPsl Y CTENOBHX paliOHaX MiBOCTPO-
Ba. B3aemonis nux ¢axTopiB y pi3HUX CIIBBIIHOIIEHHIX MPUBENU A0 A00pe
PO3BHHYTOT BEPTHKAIBHOI 30HAILHOCTI NaHamadTiB. XapakTep IpyHTOBOTO
MOKPHBY Tipchkoro KpruMy cyTTeBO BiNOBiNA€ I1iif 30HANTBHOCT.

VY nepearipebkiii JicocTenosiii 30Hi 3amsraroTe deproso-kapbonam-
HI 2ipCbKO-TiCO6I, Cipi 2ipcbKo-nicosi ma OpyHamui IpyHmu, Ha MiBAeHHUX
CXHJIAX TOJIOBHOI TPAIM — OpyHamHi [pyHmiu, B TipCbKO-JIiCOBiii — 6ypo-
3emu, a B TipCbKO-Iy4Hiil (Ha nnocxorip’ﬂx Ta AiIaxX) — 2ipCbKO-TYYHi
ttopHoaeMonobl6Hl IpyHmMu. C(bOpMYBaJ'II/IC}I i TPYHTH NEPEBAKHO Ha eJlio-
Bii 1 JenmoBii IMIBHUX MOPiA PI3HOTO MOXOMXKEHHS 1 JITOJOTIYHOrO CKJla-
Iy. 371MBOBI JOIII BIITKY Ta IIBHJKE BECHSHE TAaHEHHS CHITYy Ha CXMJax
3yMOBIIIOIOTh IHTEHCUBHHMI PO3BUTOK €pO3IMHUX MPOLECiB, IO CIPUYUHSIE
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YTBOPEHHS BEJNMKOI KUTBKOCTI €pOIOBaHMX IPyHTIB. Ha HIDKHIX 4acTWHaxX
CXWJIIB, y JTOJIMHAX, y MICISIX aKyMYJISIlii MPOIYyKTiB 3HOCY copMmyBanucs
HAMUTI IPYHTH.

Fipcbko-y4HI HOPHO3EMOMOAIOHI rPYHTN

CdopmyBanucs Ha TUIOCKOTIp X (sifflax) Mmif Jy4HOIO TpaB’SHUCTOIO
pocnuHHICTIO. TyT MOMITHI OKpeMmi JlicoBi MacuBH 3 Oyka, rpada, COCHH,
a Takox Mimani jicu. Ilig micamu yTBOprutics Oypo3eMH BIUTYTYBaHI Ta
OTIIA30JICH] TPYHTH.

[lepeBaxkatoTh BUIU 3a epyOU3HOIO NPOQiNio: CHa6K0p03BI/IHeHi (Men-
ure 25 CM), KopOTKonpO(meHl (25—45 cM) — Ha emoBii BaIHAKIB KOHTIIO-
MEpaTiB 1 MCKOBHUKIB; TMHOOKI (85—120 cM 1 OiTbIlie) — Ha JeIIoBIi.

[pyHTH MaOTh aKyMYJISTHBHUHN IPOQ1sib, KapOOHATHHMN — Ha eJroBii Barl-
HSIKIB 1 6e3Kap6OHaTHHﬁ — Ha 6e3Kap60HaTHHX noponax. i rpyHTH MaroTh
TEMHO-Cipe 3a6aaneHHﬂ 3 6pyHaTHHM BIATIHKOM. 3 6yp036MaMI/I ix cropia-
HIOE BHCOKHMM BMICT OKCHIIB 3aji3a, 0OMIHHOTO Kajito i 1eimuT pyxoMux
(hocdoaris.

BynoBa mpodinto ripchko-TydHi 4OpHO3EMOMOMIOHI IPYHTH Ha eJIOBil
BaIHAKIB!

Hk — rymycoBuit kapOoHaTHHI TOPU3OHT IpyOHU3HOI0 8—22 CM, TEMHO-
cipuif 3 OpyHaTHHM BiITIHKOM, IIEOCHUCTHH, YITITPHEHHH, 36 PHUCTOTPYIKY-
BaTHH, MepexiJi TOMITHUH;

Hpk — BepxHiif mepexigauii Topu3oHT rpyomsHo0 15—20 cwm, cipuit
Jelb OpyHATHUH, KaM’ SIHUCTH, YIUIbHEHUI, KPYITHOTPYIKYBaTHH, TIepeXijl
MIOCTYTOBHI;

Phk — wwxkHIA nepeximHuii TpyOmsHoro 18—25 cm, sicHO-cipHid,
KaM’STHUCTH, NIUTbHUH, TIepeXiJ] SICHHIA;

Pk — marepuHCbKa opoja, BEIUKI YIaMKH BaIlHSKIB.

Bonu marote YwmicT rymycy Bin 2,2 no 8,0%, peakiiisi IpyHTOBOTO cepe-
JoBuila cnabokucna abo HeitpanbHa (pH 6,5—7,3). [Ipodins rpyHTy 4ac-
To 1mebeHucTuil. KinbKicTh ynamkiB oponu ctaHoBUTh 35—40% Big Macu
IpyHTY. POmIOUICTE IMX IPYHTIB 3aN€XKHUTHh Bif IIEOCHUCTOCTI, TPyOM3HU
JpiOHO3eMUCTOrO TIpodito, IMOWMHK 3aisiraHHs cKeleTHOT mopoau. Cepen
HUX TIEPEBAYKAOTH HETITUOOK] IPYHTH.

Cipi ripcbko-icocTenoBi rpyHTH

YTBOPIOIOTECS Y TIEPENTiPCHKO-TTICOCTETIOBIM 30HI, Hal4acTille Ha CXU-
JaxX TIBIEHHOI Ta TIBAEHHO-3aXiJHOT EKCIIO3MINi ITiJi YarapHUKOBO-Tpa-
B’SHUCTOK) POCIMHHICTIO. IPyHTH MAalTh aKyMyJIATHBHUN TUII Ipodio:
H (rpyoussoro 25—30 cm)+Hp (20—25 cm)+Ph (25—35 cm)+P. 1pyHTH,
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0 YTBOPEHI HA €JIFOBIT BAITHSAKIB CKHUITAIOTH 3 TIEPEXiTHUX TOPU3OHTIB, HA
cnaHmsgx — Oe3kapOonarHi. OcoOIMBOCTIO IIUX IPYHTIB € T€, 10 y HUX BU-
paXEeHUH TOPU30HT OypyBaTOrO KOJIBOPY, MEPEXiHI TOPU30HTH YIIUTbHEHI
3a PaxyHOK JIECHBaXxy (TEpeMIlICHHs MyJIy 3 BHIIEPO3TAlIOBAHUX TOPU-
30HTIB 0e3 ximMiuHOro pyiHyBaHHs1) L{i pyHTH 3a rpaHyJIOMETPHUYHUM CKJIa-
JIOM — IJIMHUCTI 200 BayKKOCYTJIMHKOBI.

['py6usna npodinto cranoButh 60—100 cm. Ymict rymycy — 3,5—6,2%.
Peakitist rpyHTOBOTO po3unHy ciiabokucia abo HedTpansHa (pH 6 — 7). Cyma
00OMiHHHX OCHOB 27—32 mr-ekB /100 T IpyHTY.

EpyHatHi (KopudHeBi) rpyHTY

PosnoBcromkeni y nprbepekHiii 30HI MBICHHUX CXHJIIB TOJIOBHOI TPSJIH,
MIAPUHOIO 6—8 KM, BUCOTOIO 110 550 M H. p. M., & TAKOK Ha 3HAYHHX TUTOLIAX
3aXiTHOT YaCTHHU TIEePEATiPCHKOI JTiCOCTEIIOBOT 30HH.

Bynosa npoginto 6pyHaTHOrO KapOOHATHOTO IPYHTY Ha €JIOBIT CIIaHIIIB!

H — rymycoBuii ropu3oHT rpyousHow 15—35 cM, TeMHO-OpyHaTHUIA,
e0iHb Y BUIISAL IUTUTOK, YIIUTbHEHUH, TIMHUCTUH, 36pHUCTOTPYAKYBaTH,
nepexij] MoCTyHOBUH;

Hp — BepxHiii nepexigauii ropu3oHT rpyousHor 20—30 cmM, cipysato-
OpyHaTHUH, NIEOCHUCTHH, YUIUIBHEHWH, TPYIKyBaTO-ApiOHOTOPIXyBaTHH,
TJIMHUACTHA, TIEPEX1/T TOCTYITOBHIA;

Ph — mmxHil nepexignuii rpyonsHoo 30—35 cM, Oypuid, meOeHUCTHH,
IIITEHUH, TOPIXyBaTHH, TTHHUCTHH, TIEPEXiT TTOMIiTHHIA;

P — MartepuHChKa IOpOJIa, CIFOBIN CIIAHINB, Y BEPXHIiil 4aCTHHI BUBIT-
PEHi ynaMKH MOpOoJH Nepecurani ApiOHO3eMOM, HIKYE CIIa0KOBUBITPEHI
CJIaHI.

Oco0nMMBOCTI TPYHTOTBOPHUX TIOPiJI CYTTEBO BIUIMHYJIM HA BIACTHBOCTI
nuX rpyHTiB. Ha BamHsKax 1 TPyHTH MalOTh KapOOHATHUH mpodisb, peak-
ISl IPyHTOBOTO pO3unHy — ciabonyxHa (pH,,, 7,5—7,7), rymycy MicTsaTh
7—9%. Cyma obMminHHX ocHOB 46—52 mr-exB /100 r rpynty. KapOonaru
BUJIUISIFOTHCSI Y BUIJISAI TIceBAoMinenito. Ha Oe3kapOoHaTHUX MMOpoiax mpo-
¢bins rpyHTYy Oe3KapOoHATHUIA, Maro€e OIM3BKY 10 HEHTpatbHOT 00 craboKuC-
ny peakiito (pH 5,9—6,7), rymycy — He Oinbire 6,5%. Li rpyHTH MEXYIOTbH
3 60oky Cyxoro Crerry 3 KalITaHOBUMH IPYHTaMH, a 3 iHIIOTO OOKY 3 OypHrMH
JCOBUMH CITA0KOHCHACUYCHUMH TPYyHTAMH.

bypozemun
Bue Bin nosicy kopuuHeBuX rpyHTiB Ha miBaHi (300—350 M), a Ha miB-

HiyHOMY cxwili Kpumcbkux rip Buiie jicocrenoBux IpyHTIB (500—550 m)
MIPOCTATAETHCS MOsic Oypo3eMiB Cl1a0OHEHACHYECHUX.
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bynosa mpodiro Oypo3emMy BaKKOCYTITHHKOBOTO Ha €ITFOBIi-/ICIIOBIT BaIl-
HsikiB (M. Ctapuii Kpum):

H, — nicosa mijcTrika rpyOn3HOI0 10 1 M 3 HamiBpO3KIIaeHOTO JTUCTSI,
TUIOYOK, KOPH, TIEPEXiT Pi3KHii;

Hd — rymycoBuii rpyousHoro 21 cm, 3aJiepHOBaHMA, TEMHO-0YpHid, Tpy/I-
KyBaTO-3€pHUCTUH, BaXXKOCYTIIMHUCTUH, MTEPEXi/l MOCTYNOBUH;

Hpi(mf?) — BepxHiii rymycoBo-niepexiiHuil Tpyoru3Hor0 36 cM, TeMHY-
BaT0-Oypuil, TPYAKyBaTHI, ITTMHUCTHH, yIIUIbHEHHH (MeTamopdizoBanmii?),
Hepexis MOCTyNOBHIA;

Ph(mf?k) — mmxHil nepexigauii 1o mopoxu rpyousHoro 27 M, OypHid,
CBUKHH, TMMHHUCTHH, YIIUTbHEHHH, MeTramopdizoBaHuii, Oe3kapOOHATHHH,
yIaMKH BaIHAKY, IEPEXiJ KOPOTKHUI;

Pk — MarepuHChKa TIOpONa CIFOBIN-/IEIOBIH MIIILHOTO JKOBTYBaTO-0Y-
POro BaIHAKY.

Li rpyHTH BUKOPUCTOBYIOTH [l BUPOLLYBaHHS KyJIBTYp CyX0i cyOTpomiu-
HOI 30HU: BUHOTPay, IUIOJOBUX, TIOTIOHY, MIIEHHI, JaBpy, TOPiXy Ipelb-
Kui, MacauH. [1ix yac monuBy BAAETHCS AOCATTH OUIBII BUCOKOI IX MPOIYK-
TUBHOCTI.

EponoBaHi Ta HAMUTI rPYHTY

Eponosani rpynT Kpumy 3ansrarotsh Ha cXuinax. 3a CTYIIEHEM PO3BHTKY
€pO3IHHMX MPOIECIB MPOIECIB X MOAUISIOTH HA ITiPO3PSIH:

* crabko3mumi — 3MHATO MEHIIE TTOJIOBUHH T'yMYCOBO-aKyMYJISITHBHO-
TO TOPH30HTY, IPYHTH MOXKYTh OyTH MIEOCHUCTHMH, 3aiMarOTh MOJOTi
CXUIIH;

* cepedHbo3MUumi — 3MHUTO OLIbIIE TIOJOBUHU ab0 BECh I'yMyCOBO-aKy-
MYJISITUBHUM TOPU30HT, IPYHTH IIIEOCHUCTO-KaM STHUCTI, YIIUIbHEHI,
3aliMalOTh MOKATi CXHJIH;

* CUTbHOZMUMI — 3MUTHI TYMYCOBUH 1 BEpXHiH MepexiiHui ropu30HTH
(H+Hp) rpyousna npopdinto 10—20 cM, rpyHTH CHIBHOIIEOSHUCTO-
KaM’sIHUCTI, 3aliMarOTh MOKATi 1 KPyTi CXMIIU Y CIIOTYYCHHI 3 BUXOJIAMH
nopi;

* Hamumi — cPOPMYBAITUCS y TITHIAOKSAX CXUIIB, 1 HA PI3HUX TTOHIKSH-
HSIX, ICNTIOBIANIbHUX TUTei(ax, Kyan 3HOCHTHCS TYMYCOBAHHUH JIEIIOBIH.
I'pybnzna npodimto Ginbire MepTa 3a paXyHOK HAMHBY T'YMYCOBaHOTO
IpibHO3EMY. 3TIOKCHHS BEPXHBOTO TEHETHYHOTO TOPU30HTY TOHKOIIA-
pysare. Yacririre npodins 0e3kapOOHUTHUIA (BHUITYTYBaHUi), a Ha €JTto-
Bii kKapOOHATHUX TTOPiT — OyBae KapOOHATHUM.
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IHanBiayasnbHe HaB4YasbHO-A40C/igHe 3aBAaHHSs

3apnanns 1. Ha Bu3HaueHUX BHKIIJaueM MOHOJIITAX OMUINITE MOP(O-
JIOTiYHI O3HAKH IPYHTOBUX Hpo(dimiB Oypo3eMy, KOPHIHEBOTO IPYHTY i 3a-
MUIIITE 1X y TabopaTopHuii 30mmT. [laliTe Ha3BH IpyHTaM.

3aBaaHHs A1 caMOCTIiHOI poboTu

3aBnanns 2. Bimmykaiite B «Amiace nmouB YkpawHckoit CCP» omwc
Mop(doIOTIYHUX 03HAK MOAIOHUX TPYHTIB 1 MOPIBHSMTE Il JaHi 31 CBOIMH
3anucaMu. Y J1abOpaTOpHUIl 30IIMT MEPeNuIliTh XapaKTepUCTUKY IPYHTIB
3a JIaHUMH JIAOOPAaTOPHUX AOCHIKeHb. KOopHUCTyIOunCh MiApYyYHUKOM, Ha-
MaJtolTe MPOoQiIbHY XapaKTepUCTUKY Oypo3eMy, poaHami3yiTe aHamiTHY-
Hi JIaHi 1 1aliTe arpOHOMIYHY OIIHKY LIOTO IPYHTY. 3allpONOHYHTE 3aXO0/H,
CHpsSIMOBaHI Ha MiJBUILEHHS POIOUOCTI 1 NIISAXU PaliOHABHOTO iX BUKO-
pPUCTaHHS B CLITBCHKOMY TOCIIO/IapCTBI.

Obnaonannsa: MOHOMITH TIPYHTIB, CAaHTHUMETPOBA CTpiuka, KOJIBOPOBI
OJIIBIIi.

BupilumnTe KOHKPETHI cuTyaLlii

1. Y nepearipwiii 3oni Kapnar 0yio o0cTexxeHo J1Ba IpyHTH, siKi chopmy-
BAJIMCS MiJ] HUPOKOIUCTIHUMU JicaMu. OOuaBa IpyHTH MalOTh OUIBII BaXK-
KU TpaHyIOMETPUYHHIA CKIIaJ] y CepeaHiid YacTHHI Npod1iTIo, HIX Yy BEpXHIX
ropuszoHTax. L{i ropu30HTH ylIibHEHi, Oypi, Ha TpaHax ropiXyBaTro-mpu3Ma-
TUYHUX CTPYKTYpPHHX arperarax 1o0pe OMIiTHO TEMHO-Oype KOJIOiTHE JTaKy-
BaHHS. AJie BEpXHi TOPH30HTH IIUX TPYHTIB BIAPI3HAIOTECS. Y MEPIIOTO IPyH-
Ty BEpXHil TOPU3OHT CipHid 3 OUIACTHM BIATIHKOM 32 PaxyHOK MPUCYTHOCTI
KPEMHE3eMHUCTOI TIPUCUTIKH. J[pyruii IpyHT Mae maneBo-Oype 3a0apBicHHS,
Y HBOTO BiJICyTHs nipucHnka SiO, y BEpXHIX TOPH30HTAX.

Sxuit podiib IPYHTY HACKUTH Oypo3emy?

Pexomenoosana nimepamypa: [6, 7, 8, 9, 13, 14, 15/
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IHTepBas pH 3mMiHV KO/IbOPY
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Kucue cepenosuine, pH
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IHankaTtopwm (y nopsaky 3miHn pH Big 0 4o 14)*

Ta 0,5

Komn- 3mina
3abapBJleHHs1 KHC-
LEHT- KOJILOPY .. .
Inaukarop . Po3unHHHK . JIOTHOT Ta JIy)KHOT
pauist B iHTeEp- .
v % pai pH ¢hopmu ingukaTopa
1 2 3 4 5
MeTP{HOBIiH (1)10ﬂ§- 0,1 |Boma 0—0,5 |>koBTO-3€JICHE
ToBuii (1-1 mepexin)
MeTPlHOBIEH (blom.:_ 0,1 |Boma 1,0—1,5 [3eneHo-cune
ToBHH (2-1 mepexin)
o a) cnupt 20%-Huit
Irfﬁg;%?{%n 0,05 6) 5,3 0,05 . 0,5—2,5 |4epBOHO-KOBTE
(1-# iepexin) pozunna NaOH +
Boaa 10 100 m**
a) cupT 20%-Hui
TumooBuii CHHIK 0.1 0) 4,3 mu1 0,05 u. 12-98 |yepBono-KoBTe
(1-# mepexin) " |po3unHa NaOH + ’ ’ p
Bona j1o 100 mur**
Kpesonosuii a) ciupt 20%-Hui
YepBOHUN 0,1 6) 5,3 mn 0,05 . 1,9—3,1 |opaHxkeBO-)KOBTE
(1-# mepexin) po3unna NaOH +
Bona j1o 100 mn**
B-AuniTpodenon 0,1 |Bozma 2,4—4,0 |6e30apBHO-KOBTE
o-/luniTpoderon  |Hacuu. |Boaa 2,8—4,4 |6e30apBHO-KOBTE
Metunosuit xoB-
it (n-Jdumernn- 0,1 |criupt 90%-Huii 2,9—4,0 |[uepBOHO-KOBTE
aMiH0a300eH301)
a) cupt 20%-Huit
Bpombenonoruii 6) 3,0 mx 0,05 H.
CHHIF 0,01 posunna NaOH + 3,0—4,6 |xoBTO-CHHE
Boza j1o 100 mn**
KoHro 4epBoHuii 0,1 |Boma 3,0—5,2 CHHLO-(hioneToBO-
YEpBOHE
Merunosuii 0.1 |pona 3,1—44 |CPBOHO-OpAHKEBO-
OpamKeBHH JKOBTE
BpoMKpe3onoBwmii ) cupT 20%-Hui
cuHill (6pomkpeson-| 0,1 0) 2.9 Mﬂlg’%s}? + | 3.8—5,4 |xoBro-cune
rpioH) pozunHa Na
Boza 10 100 aur**
y-JAunitpodeHon 0,1 |Boma 4,0—5.,4 |6e30apBHO-KOBTE
qu;T:(I)J:I(I)/EZHH Ta?,()l 5 [cTHpT 60%-unit 4,4—6,2 |[4epBOHO-KOBTE
Jlakmoiin 0,2 CIUPT 4,4—6,4 |4epBOHO-CHHE
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IIpooosoicerns
1 2 3 4 5
n-Hitpodenon 0,1 |Boma 5,0—6,0 |6e30apBHO-KOBTE
a) cnupt 20%-Huit
Xnopdenonosuit 6) 4,7 ma 0,05 H. -
YEepBOHUI 0,1 po3unna NaOH + 5,0—6,6 |:oBTO-4epBOHE
Boja 710 100 wr**
A3OIITMIH 0.1 BOzA 5,0—8,0 |uepBOHO-CHUHE
(GapBHHUK JakMycy) | Ta 1,0 i i p
a) criupt 20%-Hui
BpomkpesonoBuii 0) 3,7 mn 0,05 H.
MypIypHUiT*** 0.1 po3uuna NaOH + 3,2—6,8 xoBTO-nypIYypHE
Boza 1o 100 nr**
a) criupt 20%-Huid
Bpomdenonosuii 0) 3,9 mn 0,05 H.
4epBOHH 0,05 posumsa NaOH + 5,4—7,0 |xOBTO-4epBOHE
Boza 1o 100 ar**
a) cnupt 20%-Hui
Bpomtumonosuit 0) 3,2 mn 0,05 H. - -
CHHITF 0,05 posauna NaOH + 6,0—7,6 |xKOBTO-CHHE
Boya 10 100 s **
HeﬁTpanf,Hnﬁ 0,1 |cnmpr 60%-rsiid 6.8—8.0 YePBOHO-SIHTAPHO-
YEePBOHUIA JKOBTE
a) cnupt 20%-Huit
denonoBHii YepBo- 6) 5,7 mn 0,05 1.
Hyu?*f* BUIL 4CpB 0,1 p?) 3111«112?Na0]—? i 6,8—8,0 |KOBTO-4epBOHE
Boja 10 100 aur**
m-HitpodeHnon 0,3 |Boma 6,8—8,4 |0e30apBHA-KOBTE
Posonosa kuciora 0,5 |crmpr 50%-Huii 6,9—8,0 |HHTAPHO-KOBTO-
nypIypHe
. a) criupt 20%-Huii
KP“"”OEEE* 0) 5,3 mn 0,05 H. SIHTAPHO-)KOBTO-
YepBOHUN 0,1 7,2—8.8
(2-miepexin) po3unna NaOH + My pITypHO-YEPBOHE
PeXin Boza 1o 100 w**
a-Hadprondranein 1.0 crpt 50%-Huit 7,3—8,7 |KOBTO-PONKCBO-
Ta 0,1 CHHBO-3€JIEHE
Kpesonouii a) cnupt 20%-Huit
nppn pHUR 0,5 6) 5,2 1 0,05 1. 7,6—9,2 |xoBTO-TIypIypHE
(2}’_ i 1§1/e exim) >~ |pozunna NaOH + ’ ’ Y
pexin Boaa 10 100 aur**
a) cnupt 20%-Huit
TumonoBuii CHHIMH 0.1 0) 4,3 mn 0,05 H. 8.0—96 |oBro-cume
(2-#1 mepexin) >* |pogunHaa NaOH +| ™ K
Bona j1o 100 mn**
o-Kpesondranein 0,2 |crmpT 90%-Huii 8,2—9.,8 Ge3bapBHO-CBiTIIO-

YEepBOHE
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IIpoooeoicerns

1 2 3 4 5
®denondranein Ta(l)’llo crupt 60%-Huit 8,2—10,0 |6e36apBHO-IIypITypHE
Tumondranein 0,1 |ciupt 90%-Hwuii 9,3—10,5 |6e30apBHO-CHHE
Hinscekuii cuniii B | 0,1 |Boma 10,0—11,0 |cuHBO-uepBOHE
Am%pm\{,OBHH (hioneToBo-01iHO-
YepBOHUH 0,1 |[Boma 10,0—12,0 JKOBTE
(2-# mepexim)****
Hirpamin 0,1 |cupt 60%-auit  [10,8—13,0 Sg;gzi BeHO_6yp 0-
Manax1vT OBHH OJIaKUTHO-3€ICHO-
3eJICHUHN — |Boma 11,5—13,2 Ge3GapBHe
(2-#1 mepexim)***** P
IHurokapMin 0,25 |cmpt 50%-Huit 11,6—14,0 |cuabO-3KOBTE

KinbKicTb BUXIAHUX PEYOBUH
[U151 IPUrOTYBaHHSI TUTPOBAHUX PO3YUHIB PIBHOI HOPMaJsIbHOCTI

plzgﬁlﬂn“;a %; §§ Tu |05u|02mn |0,1m[0,05u]002n|001n

sS| g8

=5 | =R
H,SO, m. 8. 1,84 98,08 | 49,04 | 28 mm | 14w | 5,6 M | 2,8 Mt | 1,4 M 0,56 ma| 0,28 M
HClm. 8. 1,19 36,46 | 36,46 | 82mn |41 mn | 16,4 |82 M| 4,1 mn|1,64 | 0,82 mn
H,C,0,2H,0 12607/6304| — | — | — l630r|3,15r| 1261 ] 0631
fg;@ymﬂ' 15803 31,61 | — | — | — [3,16r|1,58r|063r | 032~
NaOH 40,00 | 40,00 | 40,00t [20,00r] 8,00r [4,00r]2,00r| 0,80r | 040r
KOH 56,11 | 56,11 | 56,111 [28,06r| 11,201 5,601 [ 2,801 | 1,121 | 0,561
Ba(OH), 8H,0  |315,50(157,75]157,75r|78,88 1| 31,54 1 [15,77r] 7,881 | 3,151 | 1,581
AgNO, 1698916989 — | — | — [17,00r[850r] 3401 | 1,701
Na,S,0,5H,0  |24821[24821] — | — | — |24.80r[12401| 5001 | 2,501
2;5284('2?5518@@ 392,16[392,06| — | — |7840r [39201(19.601| 7841 | 392+
K,Cr,0, 204224904 — | — [981r [490r|245r] 048 | 0491
Tpumnon b 372,25|186,12| — — — |18,61r930r| 3,72r | 1,86T
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KinbkicTe BUXiAHWX PEYOBUH [J151 TPUrOTYBaHHS MPOLIEHTHUX

pPO34YMHIB Ta amiaky, y M/1 Ha 1 71 PO34YUHY

Buxigna TiuT. mara Baroswuii
BHXi. . 25% | 20% | 10% 5% 2% 1%

pe4oBHHA peuoBHmH BiZCcOTOK
HCI 1,19 37,23 634,8 | 496,8 | 236,4 | 115,2 | 45,2 | 22,6
H,SO, 1,84 95,6 167,7 | 129,9 | 60,6 | 29,3 11,5 | 5,6
HNO, 1,40 65,6 313,0 | 243,6 | 1150 | 56,0 | 22,0 | 10,8
CH,COOH 1,05 99,5 2478 | 196,7 | 97,1 | 482 | 19,2 | 9,0
NH,OH 0,91 25,0 1000,0| 814,0 | 422,0 | 215,4 | 87,2 | 43,7

Bu3HauyeHHs1 ckniaay 0OMIHHMUX KaTiOHIB rPYHTY.
KinibKiCTb BUXIAHWX PEYOBUH AJ151 [PUrOTYBAHHS MPOLEHTHUX

PO34UHIB, MJ1 Ha 1 J1 PO3YUHY

Buxigna
peyoBuHA

IInT. Bara
BHXiJI.
pe4oBHHU

Baro-
BMii BiI-
COTOK

25%

20%

10% | 5%

4%

2,5%

2%

1%

HCI

1,19

37,23

634,8

496,8

236,4

115,2

452

22,6

CH,COOH

1,05

99,5

247,8

196,7

97,1

48,2

19,2

9,0

(NH4)2C204

HNO,

1,40

65,6

313,0

243,6

115,0

56,0

22,0

10,8

AgNO,

H,SO,

1,84

95,6

167,7

129,9

29,3

5,6

Na,HPO,

(NH,),HPO,

NH,CL

NH,O0H

0,91

25,0

1000,0

814,0

2154

87,2

43,7

K,CrO,

BaCl,

I'iapoxkcuna-
MiH COJISIHO-
KUCITAH

NaOH

AMiayHui
Oydep
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442 lpakTukKym 3 rpoyHTO3HaBCTBa
Bu3Ha4eHHs1 cknany 0OMiHHUX KaTiOHIB IRYHTY

Peaxmueu. 1. 1 n pozuun CH;COONH,. [Ins npurotyBaHHsi pO3uMHY IO-
TpiOHO BiIBXXMTH Ha TexHOXiMiyHMX Barax 77,08 r CH;COONH, i pozunHuTH
y H,0,,. Y MipHiii kon6i Ha 1 1. Po3unn noBuueH Bixnosinartu pH= 6,5—6,0,
y BUNIQJIKY BigxwuieHHs Bij BiamosigHoro pH momaetscst NH,OH.

2. 0,05 1 po3uun HCI. MipHUM OWTIHAPOM BIAMIpSIOTH 4,1 MII KHCIOTH IS
npurotyBasHs 0,05 H po3unny HCl BkazaHux y 1omatky |, mepeHOCATh y MipHY
koJ10y eMHICTIO | 711 TOJAaf0Th JMCTHUIIHOBAHOT BOAX IO BiAMiTKH. Po3umH mepe-
MIIIYIOTh IIITXOM JICKUTBKOX TIEpEropTaHb KOIOH.

3. 10% HCI. Y mipny xon0y emuictio 100 mu Bigmipsta 23,6 ma HCI (1. B.
1,19), noBecTr A0 BiIMITKH TUCTAIHOBAHOI BOIOIO 3 MOJANBIIAM IIEPEMIlTy-
BaHHSIM.

4. 1% HCI. Y mipny kon0Oy emuictio 1 1 Bigmipsitn 22,6 mut HCI (1. B. 1,19)
1 IOBECTHU JI0 BIAMITKH TUCTHILOBAHOK BOJIOO 3 MOJAJIBIIUM IIEPEMIIIyBaHHSM.

5. 5% AgNO,. Ha texHoxiMmiunux Barax B3sith 5 T AgNQO,;, nepeHecTH
y MipHy kosiOy emuicTio 100 MII 1 TOBECTH JI0 BIAMITKH AMCTHIBOBAHOIO BOIOIO
3 MOAJIBLIMM MEPEMIIIYBaHHSIM JI0 TIOBHOT'O PO3UMHEHHS HABAKKH.

6. 5% BaCl,. Ha Texnoximiunux Barax B3saTu 5 T BaCl,, meperectu y MipHy
kon0y emHicTIO 100 MJT 1 TOBECTH JIO BiAMITKHA TUCTHIILOBAHOIO BOJOIO 3 ITO-
JIATTBIIUM [EPEMIllyBaHHSIM 10 IOBHOTO PO3YMHEHHST HABAKKH.

7. 4% (NH),C,0, Ha texnoximiunux Barax B3stu 4 r (NH,),C,0,, nepe-
HECTH Yy MipHY K00y eMmHicTi0 100 MJI i JOBECTH IO BIIMITKH AUCTHIHOBAHOIO
BOJIOKO 3 MOJAJIBIIIAM IIEPEMINTYBaHHIM JI0 TIOBHOTO PO3YHHCHHS HABAJKKH.

8.10% NH ,OH. Y mipny xon0y emuictio 100 mu Bizmipsita 42,2 Mt NH,OH
(. B. 0,91), toBeCTH 70 BIAMITKU JUCTHILOBAHOKO BOJIOKO 1 ICPEMIIIIATH.

9. 5% CH;COOH. Y wmipny kon0y emictio 1 i1 Bigmipsite 48,2 i1 CH;COOH
(. B. 1,05), moBecTH 10 BIIMITKH JUCTHIBOBAHOIO BOJIOIO 3 MOJAIBIINM Iepe-
MiIIIyBaHHSIM.

10. 10% HNQO;. Y mipny xon0y emuictio 1 i1 Bigmipsatu 115,0 M HNO; (11. B.
1,40), moBecTH [0 BiIMITKH JUCTHIHOBAHOIO BOAOIO 3 MOMANBIINM ITEPEMIITy-
BaHHSIM.

11. 1% H,SO,. Y mipny xon0y emHictio 1 i1 Bimmipsaru 5,6 mr H,SO, (1. B.
1,84), noBecTr A0 BiAMITKH TUCTAIHOBAHOIO BOAOIO 3 MOMANBIIAM ITEPEMIlTy-
BaHHSIM.

12. 10% H,SO,. Y mipHy xon0y emuictio 1 1 Binmipsatu 5,6 mu (1. B. 1,84)
H,SO, (1. B. 1,84), noBecTH 110 BiAMITKH TUCTHIHOBAHO BOJOIO 3 MOJABIIIAM
MePEMIITyBaHHSIM.

13. 0,05 1 KMnO,. Ha TexHOXIMIYHUX Barax B3sTH HaBaxky 1,58 r KMnO,,
MEPEHECTH Y MIpHY KOJIOy Ha | J1 3MHBAIOUYH 3 TOAUHHUKOBOTO CKJIa TUCTHIIBO-
BAHOI BOJOI0 HEBEJIMKMMHU mopiismu. [Torim moBectu mo mosnauku H,O
3 MOAAJIBLINM TIePEMIIlyBaHHSIM.

auct*
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14. 10% Na,HPO, Ha texnoximiynux Barax B3stu 100 r Na,HPO,, nepe-
HecTH y MipHY K00y emHicTi0 1000 M1 1 TOBECTH /10 BIIMITKH JUCTHIHLOBAHOIO
BOJIOIO 3 MOJAJIBIIAM TIEPEMINTyBaHHSIM JI0 IOBHOTO PO3YMHEHHS HAaBA)KKH.

15. 10% NH CI. Ha Texnoximiuanx Barax B3stu 100 r NH,Cl, mepenectu
y MipHY K010y eMHicTIO 1000 MIT i JOBECTH 10 BIIMITKH AUCTIIIFOBAHOO BOJOIO
3 TTOJAITBIIAM TIEPEMINITYBaHHSIM IO TIOBHOTO PO3YHHEHHS HABAKKH.

16. 2,5% NH,OH. Y Mipny konOy emuictio 100 mu BiaMmiparu 42,2 mn
NH,OH (m. B. 0,91), noBectu 10 BIAMITKH TUCTHIHOBAHOK BOIOK 1 mepe-
MIIIIaTH.

17. 0,1 1 po3uun HCI. MipHUM LWIIHAPOM BIIMIPSIIOTH KUTBKICTH MJI KHC-
sotu i npurotyBanHa 0,1 H po3unny HCL Bkazanux y nogarky 1, nepeHocaTh
y MipHY KoJIOy eMHICTIO 1 JT 1 10Aal0Th TUCTHIILOBAHOT BO/M 10 BiaMiTKH. P0o3-
YHH MEPEMIIIYIOTh HIUISIXOM ACKIJIBKOX MeperopraHb KOJIOH.

18. 0,1 n NH (CI. 5,35 r NH,CI] nomictutu y k0n0y emuictio 1000 M, po3-
YUHATH y HEBENHKIA KUTBKOCTI JUCTHIHOBAHOI BOAM 1 TOBECTH IO MO3HAYKH.
Po3unH nmepeMinIyoTh IUITXOM AEKITBKOX MEperopTanb Kojaou.

19. 0,1 1 po3uun CaCl,.

20. 0,2 1 po3uun CaCl,.

21. I u po3uun KCI,.

22. 0,02 n, 0,05 n NaOH.

23. I u po3uun CH;COONa.

24. 0,1 H NaOH.

25.0,01 1 0,02 1 H,SO,.

26. 10% K,CrO,.

27. 0,02 H AgNO;.

28. 10% BaCL,.

29. 1% l'iopoxcunamin conanoxucauil.

30. liemunoimioxapboomam nampito Kpucmaniunuil.

31. 2 n NaOH.

32. Mypexcuo (cymiw 3 NaCl).

33. 0,02 abo 0,05 n Tpunon b.

34. Amiaunuii oyghep (cymivu NH,OH ma NaOH).

35. Xpomozen wopnuii (cymiwe 3 NaCl).

36. 3paskoeuil pozuun Na.

37. 3paskosuii pozuun K+
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