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BCTYII

HapyanpHuMM IJIaHaMW BHINUX 3aKJIajiB OCBITH, IO MANOPSIKOBaHI
MiHicTepcTBY arpapHoi TOJITHUKH, TMepeAdadyeHO BUBYCHHS JAUCIHIUTIHU
“Texnomoris 30epiraHHs Ta NEPepoOKH MPOAYKINi pocauHHHUIITBA”. Y Tmporeci
BUBYCHHS JUCIUIUIIHA CIIJI YCBIIOMUTU TOHATTA (HI3UYHUX BIIACTUBOCTEH 1
(131070T1UHUX MPOILIECIB, IO BiAOYBaIOThCS B 3€pPHOBIN Maci miJ yac 30epiraHus,
HEOOX1JTHO 03HAMOMUTHUCS 3 PEKUMaMH Ta CIIOco0aMu iX 30epiraHHs, MpaBUIAMH
nicas30upanibHOi 0OPOOKH 1 TPAaHCHIOPTYBAHHS, K1 3a0€3MEUYIOTh TOBAPHY SIKICTb
MPOJTYKIIII.

3anponoHOBaHU OMOPHUN KOHCHEKT JIEKI[IH Mae Ha METi MOJICTIIUTH
CTYJIEHTaM 3aCBO€HHS JIEKLIMHOIO MaTepialy, BAKOHAHHS 1HAMBIAYalbHOT POOOTH
JUisi  BUBYEHHS Kypcy «TexHomoris 30epiraHHs 1 TMepepoOKd MPOaYKIIii
pOCIMHHUIITBaY). Ha mouyaTky KOXHOI TeMH HAaBOJUTHCA IJIAH Ta MPOMOHYETHCS
JiTepaTypa s OUlbll TIIMOOKOr0 BHBYEHHS Martepiany. barato TeopeTH4HOro
MaTepianry MOJaHO y BUTIISAI cXeM, Tabullb, rpadikiB, MO0 Kparie MpOCTEKUTH
JIOTIKY BHKJIQJAaHHS, MPUYMHHO-HACIIIKOBI 3B'A3KH IMPOLECIB, CTPYKTYpPY
ckJanHux siBuil. Lle Takox crpusie O1IBII MBUAKOMY 1 MIITHOMY iX 3aCBO€HHIO. B
KIHIIl KOJKHOI TEMH HABOJASTHLCS MUTAHHS JJII CAaMOKOHTPOJIIO, JIOTIYHI 3aBJIaHHS.
BoHM MarTh CyTO JIOTIYHHMM XapakTep, IO aKTHUBI3yE PO3YMOBY Ta HayKOBO-
aHAJIITUYHY JISIbHICTh CTY/ICHTIB.

3a HaBEJICHUMH TUIAHAMH BHUCBITIIOIOTHCS MUTAHHS 100 SKOCTI MPOMYKIIii
POCIIMHHHUIITBA, KOMIIOHEHTIB 1i XIMIYHOTO CKJaJy 1 poii y 30epekeHOCTI.
Posrnsimatoteess pekumu 1 cmocoOu 30epiraHHs 3epHa, O10JIOTIYHI OCHOBH
JIEKKOCTI, CTIIKOCTI pOCIMHHOI CHPOBHHHU, & TAKOX IJI0JI00BOYEBOI MPOAYKIIIi.

TakuMm YMHOM, 3aMPOTIOHOBAHUN OMOPHUN KOHCIIEKT JIEKIIA JOTIOMOXKE
CKOPOTUTH BUTPATH HABUYAIHHOTO YaCy, KOMIUIEKCHO PO3TJSHYTH 3HAYHHUUN 00CST

Marepiaiy 3 Kypcy.



Poszoin I. TEOPETHYHI OCHOBH 3BEPIT'AHHA IIPO/AYKTIB

Tema 1. 3arajibHi MUTaAHHS KypCY

IInan nexuii

1. Mera 1 3aBIaHHS KypCy.
2. HopmyBaHHS SIKOCT1 IPOYKIITi.
3. ®axTopw, SIKi BIUIMBAIOTh Ha 30€pPEKEHICTh MPOYKTIB.

4. HaykoBi npuHITUIIN 30€piraHHs IPOyKTIB.

Jlireparypa: 4,6, 7, 17.
Kuro4oBi ciioBa: cupoBrHa, AKICTh, KOHAUIIIS, HAYKOBI TPUHIIUIIH,
CTIMKICTb
TOBapYy.

1.1. MeTta i 3aBIaHHs KypCy

Mera:

o 3ACMOCYBAHHS OCHOBHUX KAMe2opil, NOHAMb, NPUHYUNIE | Memo0i8
30epieanHs NPOOYKMis,

o 0B0JIOOIHHA  3A2ANIHUMU  MEMOOamMu Wo00 YNPAGIIHHA  AKICHIO
npoOyYKYii nio uac it mpueanozo 36epieanHs i mosaponpoCcy8aHHs.

3aBaaHHA:
® cmeopeHHsi 00CMAmHbOI  KLIbKOCMI NpOOYKYyii 8ucokoi axocmi ma
30epedicenHss Yici AKocmi 8 npoyeci mpusano2o 30epicanHs ma HaA 8CbOMY

WXy moeaponpocCy6arnH:,

Cucrema Pizni canysi Toprisns 1
3azomieenb " npomucrosocmi " rpomasceke
Y T XapuyBaHHS
\ 4
Pe3zepsu
Cinvcoke
2ocnoodapcmeo > Cnoorcusau




® BUBUEHHS OCHOB Meopii 30epicanHsi NPOOYKYIL pOCIUHHUYMBA 8 MIpY il
npoCy8ants 00 CROHCUBAUA 32IOHO 3 HABEOECHOIO HUNCUE CXEMOIO;
® opeawnizayis  HauOLbwl  penmadenbHo2o  30epicanHHs  NPOOYKMIe,

HAUMEHWUMU 3ampamamy npayi i KOulmie Ha 0OUHUYIO MACU NPOOYKMY.

Mo:xJanBi BTPATH 3epHA
i yac 30epiranus

bBionociuni

Juxanns

IIpopocmanns

Po3zsumox mikpoopeanizmis

Po3zsumox xomax i kaiwis

Camo3ziepieanus

Btpatu y maci
Btpatu B sikocTi

Snuwenns epuzynamu

BHUWQHH}Z nmaxamu

Mexaniuni

Tpasmu

Posznunenns

IIpocunanns




1.2. HopmyBaHHs IKOCTi NPOAYKIIil

@®opMyBaHHSA SAKOCTi MPOJI0BOJILYHUX TOBAPIB

AHxicms cuposunu ma | Axicme ~
OONOMIICHUX "| mexnonoeiunozo | Axicmo npayi
mamepianie 001a0HaHNA ma
1/11/\/\1’/)/!1.17 I)‘)lﬂf\ﬂ‘ll'lldl‘l/‘l/‘lnﬂ
v v v Axicmo 30epicanns,
Axicms SAKiCTh TPOIOBOJIBLYNX MpAnCnopmy6earnHsi
_’ . : . .oe
peyenmypu TOBapiB ma peansayil
NOBHOUIHHUMU 3A AKICMIO
Bci mosapu moocymo HeNnOGHOYIHHUMU, aJle
Gymu NpUOAMHUMU OIS
KOPUCTNY BAHHL

HenpuoamHumu Ons
BUKOPUCMAHHSL

OcH06010 HOPpMYBAHHS AKOCMI NPOOYKYII € cucmema cmanoapmu3ayii.
V' oeporcasnomy Hopmyeanni pospobnena cucmema HOpM (KOHOUYIL), AKI
nodinsioms  Ha: 3aroTiBedbHi  (6asucui, obmedicysanvbui), TPOMUCIIOBI,

€KCIIOPTHIi.
1.3. @axmopu, aKi eniuearoms Ha 30eperxceHicmy nPoOyKmie

1lio uac eusuenHs meopemuyHux OCHO8 30epicaHHs  NPOOYKMIS,

VOOCKOHAJIEHHsL ICHYIOUUX Cnocooie ix 30epieanHs ma po3poONeHHS HOBUX
AHanizyioms 81acmu8oCmi npoOyKmy Ha OCHOBI:

® gracmusocmeli NpoOyKmy sk 00’ €xma 30epicanHs;

®  BU3HAUEHHS eKOHOMIYHO OOIPYHMOBAHUX PeHCUMIB I CnOCoDi8 30epieanHs;

e cmyneHs Oii Ha NPOOYKM PIZHUX NPEOCMABHUKIE MIKPOOION02IUHO20 C8ImMY),

®  DO3BUMK) 8 MACI NPOOYKMY WKIOHUKIG,

®  306HIWHIX (haKkmopis.

Jlo ocHOBHHMX (aKTOpiB, SKI BIUTUBAIOTh HA KUTTEMISUTHHICTH KIITHH 1 TKAaHWH CaMoOTO

IPOAYKTY, MIKPOOPTaHi3MiB, KOMax, KJIIIiB, HAJIEXKATh!

7



® memnepamypa cepeoosuuyd,

® gos02icmb cepedosuwyd;

®  2a308Ull CKIIAO cepedosuyd.

Tomy e6ci pedcumu i cnocobu 30epicanHs NPOOYKMI8 IPYHMYIOMbCA HA

B3AEMO38 SI3KY MIdC 00 '€Kmom, sKull 30epieacmuvcs, ma cepeoosuem, wo Uo2o

omouye.

1.4. HaykoBi npyuHIUNHY 30epiraHHsA NPOAYKTIB

Cnocobu 30epiraHHs (KOHCEpPBYBaHHS) MPOJYKTIB, SKI 3aCTOCOBYIOTh Ha

MPaKTHUIll, TPYHTYIOTHCS HAa YaCTKOBOMY a0O0 IMOBHOMY MPHUITMHEHHI O10JIOTTYHHX

IIPOLIECIB, 110 BiJJOYBAIOTHCS B HUX.

Tabnuys 1

Ipunyunu 30epicanna npooyKkmie

Hpunyun Buou npunyunis 3acanvhe yasnienHs npo NPUHYUNU
30epieanHsi 30epicanHs 30epicanHsi
Bio3 A. Ey6ios 3b6epicanns i mpancnopmyeanHs Yiiux
JHCUBUX OP2AHIZMIB
b. I'emibios 3b6epicanns y cgidxcomy euensioi niooie
ma 060418
A. Tepmoanabios (ncuxpo- | 306epicants 6 0xono0xcernomy abo
i kpioanabios) 3AMOPOAHCEHOM) CMAHI
Anabios | b. Kcepoanabios 3b6epicants 6 pe3yibmami 4acmrKo8020
abo no8HO20 3He80O0HIOBAHHS
NpOOYKmMy
B. Ocmoanabios 3mina ocmomuuroco MuckKy 6
npooyKmi
I'. Ayuooanabios 3mina kucnomnocmi cepedosuwia npo-
O0YKMY 8HACIIOOK YB8eOeHHsl KUCIOMU
/. Hapxoanabios 3acmocysanus anecme3)8albHUX
peyosuH
Llenoanabios | A. Ayuooyernoanabios ITiosuwenns kucrommocmi cepedosu-
wa 6 npooyKmi 8 pe3yibmami
PO36UMKY MIKDOOP2AHIZMIE
b. Anxozoneyenoanabios Komncepsauis cnupmom, sudinenum
MIKpOOp2aHizMamu
A. TepMocmepuﬂigauiﬂ HaepieaHHﬂ 00 BUCOKUX memnepamyp
Abios B. ®omocmepunizayin 3acmocysanns pisHux nNpoMeHis

B. Ximiuna cmepunizayis

Beeoenns anmucenmuxis

I'. Mexaniuna
cmepunizayis

QDinempayis




Konmponwni 3anumanns
1. ®dakTopu, BiJl AKUX 3aJE€KUThH CTIMKICTh MPOAYKTY MiJ Yac 30epiraHHs.
2. ITlepeniuiTe OCHOBHI HaYKOBI IPUHIIUITH 30€piraHHs MPOTYKTiB.
3. Xapakrepuctuka 6103y Ta aHabi03y.

4, XapakTepHucTHKa IIeH0aH00103y Ta abi03y.

Tema 2. SAkicTh NPOAYKIII POCMHHUIITBA i METOMH 1l JOCJIiIKEHHS

IIlnan nexuii

1. Knacudikariist moka3HUKIB SIKOCTI MTPOTYKIITIi.
2. OCHOBHI MOHATTSA 1 TEPMIHHU.
3. MeTonu OLIHKH PIBHS SIKOCTI.

4. MeTtonu BU3HAYCHHS MMOKA3HUKIB SIKOCTI.
Jliteparypa: 3, 4, 13, 14.
Ku1ro4oBi cj1oBa: sSKicTh, piBEHb SIKOCT1, TEPMIHU, METO/H.

2.1. Knacudikamisi mnoka3HUKIB sIKOCTi NMPoayKIii

Tloxaznuxu akocmi
/ N
Oounuuni Komnnexcni

Haoinnicmo Inmeepanvruii
Jlogeoeiunicmo < > y
V3acanvnenuu

Texnonociuni -

Epconomiuni N

Exonomiuni <

A

CranmapTHICTh 1 yHi(DiKaLisg




XapakTepHi 0COOJTMBOCTI TOKA3HUKIB!
® NOKA3HUK NPU3HAYEHHs Xapakmepuszye 81acmugicmes npooyKyii, sIKa paxoeye
0b1acms il BUKOPUCTNAHHSL,
® NOKA3HUK 006208IUHOCMI BKA3VE HA NepPiood, NPOMSACOM SK020 NPOOYKYIs
30epicac mosapHi, Xapyosi ma HaACIHHEBL GLACMUBOCTI,
® NOKA3HUKU MEXHOJ02IYHOCHI XapaKmepusyiomv MONCIUBICINb 3a0e3neyueHHs
BUCOKOI NPOOYKMUBHOCMI Npayi Ni0 Yac UpPoOIeHHs Ne6HOI NPOOYKYIi;
®  EpP2OHOMIYHI NOKA3HUKU XAPAKmepuzyroms cucmemy ‘T00UHA — BUpoOU-—
cepedoguwye”’, 0aromob OYIHKY B3AEMHO20 38 'A3KY CKIAO0BUX CUCEMU,
® ecmemuyHi NOKA3HUKU AKOCMI NPOOYKYIL 8UHAUaomsb ii 8i0n0GiOHicmb 8U0Y,
Gopmi, opucinanbHocmi, Wo 0OYMOBIIOEMbCSI CMAHOAPHIOM,
® NOKA3HUKU cmanoapmuzayii ma YHigixayii xapakmepusyromo CMYNiHb
BUKOPUCMAHHS 8 KIHYeBIl NpoOYKYii cmaHoapmuux oemaietl, 8upobis, azpeeamis
ma pisens YHiQIKayii CKIa008ux 4acmut upoois;
® IOKA3HUK CMAaHOApmMu3ayii Xapakmepuzyemuvcsi Koe@iyicHmom cmanoapmHuocmi
(k) — 6IOHOWIEHHAM KIIbKOCMI cmanoapmuzosanux eiemenmie y npooykmi (Nem)

00 3azanvroi kinbkocmi komnonenmis (N,), supasicacmocs hopmynoio:
X Ncm
Nz ’

® CKOHOMIYHI NOKA3HUKU SKOCMI XApaKmepusyloms 3ampamu, Nnoe8 s3aHi 3

NOKPAWEeHHAM MUX YU IHUWUX NOKA3HUKIE NPOOYVKYIL.

2.2. OCHOBHI OHATTHA i TEPMiHH

AxicTe npoaykmii — ye cyxkynnicmo @racmusocmeu nNpooyKyii, AKi

00yMO8NI0IOMYb i1 NPUOAMHICHb 3A0080JILHAMU Ne8HI nompeodu 8iON08iOHO 00 ii

NPUBHAYEHHSL.
VYrpaBiiHHS SKICTIO 31HCHIOETHCS HAa YOTUPHOX CTATISAX
KUTTEBOTO ITUKITY MPOTYKIIiT
A4 A 4 A\ 4 A 4
Bupobnuua Bueomoenenus Obepmanns CnoxxuBaHHS
(npoexmyeamnHsi (BUpOIIyBaHHS) (Toprismi) abo
abo euseoenHs eKCILTyaTaIlis
HOBUX copmis) T




IMoka3HUK SAKOCTI — ye sAKICHA Xapakmepucmuka OOHIEL ab0 OeKiIbKOX
eracmugocmel NpooyKyii, sAKI 6xo0amb 00 il AKOCMI HA emanax CmeopeHHs,
excniyamayii abo cnodcuganHs. AKujo nokasHux saKocmi xapakxmepuzye milbKu
OO0HY 61ACMUBICMb NPOOYKYIl, MO GIH 36embCsi ONUHUYHUM, a AKWO OeKLIbKa
eracmugocmel, — KOMILIEKCHUM.

O3naxa npodykyii — siKkicHa a00 KUIbKICHA XapaKTEpHUCTHUKA BIIACTUBOCTEN
abo cTaHy TMPOIYKITii.

IHapameTp npoaykuii — o3Haxa npodykyii. sIKa KIIbKICHO Xapakmepusye
eracmugicms abo cmaH.

Kinvkicha oyinka skocmi 8usHa4aemvcs makumu NOKAZHUKAMU.
® [Hme2panvHul,
®  GU3HAYATLHUI.

1li0 yac nopisHANIbHO20 OYIHIOBAHHS SAKOCMI 3a OCHOBY Oepymb MmakKi
3HAYEHHs NOKA3ZHUKA AKOCMI:
® Oazoee;
e giOHOCHe.

PiBenb sikOCTI — ye 6iOHOCHa Xapaxmepucmuka, AKa IPYHMYEMbCA HA
NOPIGHAHHI 3HAYEHb NOKA3HUKIE sxocmi, wio oyinioiomscs (U), 3 6azosumu

3HAYeHHAMU 8ION08iOHUX nokasznuxie (Uob):

KBauaimeTrpist — Hayka npo KinbKicHy oyinKy axocmi npooyKyii.
2.3. MeToau OLiHKH PIBHS SIKOCTi

Metonu

Judghepenyitinuii Komnnexcuuu \wimaHud

Bionocni noxaznuxu (Q) nio uac oyinoeauHs pieHs axocmi npoOyKyii

OughepeHYitiHUM MemooomM po3pPaAxo8yomsv 3a hopmyiamu.
P

Qi=P—i'6
_ P
R
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oe P; — 3nauenns nokasuuxa npooykmy, aKuti OYiHIOEMbC,
Pi;— 3nauenns nokaznuxa 6a306020 emanionHo20 npooyKmy;,
I — KIIbKICMb NOKA3HUKIS.

Ilio  wac  oyinoeamHss  pieHs  AKocmi — NPOOVKYIL  Memooom
CepeOHbO38ANCEH020 ‘KoMNIeKcHUull nokasHuk axocmi Q obuucinoemscs 3a
Gdopmynorw”’:

Q :Z lei = (lel + P2m2 ....+ann),
i=1
oe P — noxasznuk axocmi, supasxcenuu y 6anax;
M — xoeiyichm sacomocmi 05 i-20 NOKA3HUKA SAKOCTI.
3miwanuti Memoo oyiHKU piHs AKOCMI NPOOVKYIL A6/15€ c0O0I0 NOEOHAHHS

ougepenyitinoco i KOMNIEKCHO20 MeMOoois.

2.4. MeToa1 BU3HAYCHHA MOKA3HUKIB AKOCTI

Mertoau BU3HAYEHHS IKOCTI1

CencopHi, [HCTpYyMEHTaTBHI MeToau BU3HAYEHHS
OpTraHOJICITUYHI a60 mabopaTopHi SIKOCT1 TIPOTYKITii
u 3opy = di3nuH1 | BumiproBansHuii
B Hroxy - XimiuH1 _
7 PospaxynkoBuii
| CJI . _ o N .
yxy | Di3uko-xiMivHi | Excneprauii
— JloTtuky :
_| bionoriuni - Peectpaniitnuii
— Cmaky
| | Texuoumoriuni | Comionoriunuit
—  OpraHoJeHTUYHHII

KoHTpoJibHi 3an1uTaHHA
1. IIo B po3yMi€eTe il MOHATTSIMHU SIKOCT1, BIACTUBOCTI Ta MOKAa3HUKA SKOCTI
MPOIYKIIIT?
SAxuMu TOKa3HUKaAMU BUPAKAETHCS KUIBKICHA OILIIHKA SIKOCT1 TPOAYKITi?
SIK1 BY 3Ha€TE MOKA3HUKH SIKOCT1 MPOTYKIi?
Ha3BiTh 1 0XapakTepu3yiTe METOIM BU3HAYCHHS SKOCTI MTPOJTIYKIIii.

ok~ N

[TepeniuiTh 1 0OXapaKTepU3ynuTe METOAN KOHTPOJIIO SIKOCTI MPOIAYKITIi.
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Tema 3. KomnoHeHTH XiMi9HOI0 CKJIAdy IX PoJib
y 30epexeHOoCTi MPOAYKIii pOCJMHHUITBA

Iian Jexkmiil

3.1. Cucremartu3zaiiis CKJIaJJOBUX YaCTUH MPOAYKIIIl pOCTUHHUIITBA.
3.2. Bona, cyxi 1 MiHepaJibHI PEUOBUHH.

3.3. buiku i aMiHOKHUCIIOTH.

3.4. Jlinian.

3.5. Byrnesoau.

3.6. Bitraminu.

3.7. Posib KOMIIOHEHTIB XIMIYHOTO CKJIaAy y 30€peKeHOCTI IPOIYKIi

POCIMHHULITBA.

Jimepamypa: 8, 9, 17, 18.
KurouoBi cjioBa: OUIKH, )KUPH, BYTJIEBOIH, MIHEPAJIbHI PEUOBUHU,
OpraHiyHi

KHCJIOTH, CyX1 PEUOBUHH.
3.1. Cucmemamuszauia cK1a008ux 4acmuH nPoOyKyii pociuHHUymea

Ximiunuil ckniao npooyKyii poCIUHHUYMBA GNAUBAE HA XAPUYOBY YIHHICMb,
susHayuae ii Qizuuni, Ximiuui, OI0N0CIUHI 61ACMUBOCMI, A MAKOMC 30AMHICMb 00
30epicaHHsl.

3.2. Boaa, cyxi Ta MiHepaJIbHi pe4OBUHHU

Bopa — esaowciusuit xomnonewm poOCAUHHOI CUPOBUHU, AKUU pPA30OM  3i
CHONYKAMU OP2AHIYHO20 MA HEeOP2AHIYHO20 NOXOOMCEHHS BNIUBAE NEPEBANCHO HA
Xap4o8y YiHHICMb, CMAKOBI AKOCMI, CMIUKICMb Ni0 Yac 30epieanHs, aKmueHicmy
MiKpobionociuHux ma oioximiunux npoyecis. Ilpoodykyis 3 eucoxum emicmom 800u
Hecmilika npu 30epieanni. 3a KilbKIiCMoO 80]102U NPOOYKYIs POCIUHHUYMEA
PO3N00LIAEMbCA HA 081 2PYN.

Booa 36’sa3ama 3 XimiuHumu peuosuHamu 3epHa i U020 AHAMOMIYHUMU
CMPYKMypamu no-pizHoM).

XiMiuHO 3B’si3aHa BoAA. Bowa 6éxodums 00 CK1ady MOAeKyl pedosuH y

MOYHO GU3HAYEHUX CNIBBIOHOUIEHHSX.
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Cknao nympienmis

Toorcueni peuosunu Cmaxkosi pewogunu

—OLKU T—AapOMAamMu4Hi pe4oGUHU

—oiCUpu —OapeHuKU

—8y21e600U
—MIHEpPAIbHI PEYOBUHU
—600a

—8IMmamMiHU

Xapuosi peuosunu

__Heopraniuni __Opranivsi He3aminni 3aminHi
—e600a —@hepmenmu —aimaminu —ayenesoou
—MIHepaIbHti —a8yenesoou OiIKU
—peuosUHU —oicupu Cmoponn
—OiLKU
—GIMAMIHU —AHMUNONCUBHI
TMOKCUYHI

®di3uK0-XIMIYHO 3B’s3aHa Boja. BoHa BXOJWUTH O CKIIaIy Marepiany B
PI3HHX HECTPOTO BHM3HAYEHUX CHiBBIAHOIIEHHAX. Jlo 1i€i ¢opmu 3B’s3Ky
HAJIEXUTh aACOpOIIHO 3B’si3aHa, OCMOTUYHO YyBIOpaHa 1 CTPYKTypHa BOJa.
Mosnekynu Boau, copOoBaHi TiApOohITLHUMU KOJOIAaMH, BTPAyaloTh BIACTUBICTh
PO3YMHHUKA, HE MOXYTh JErKo NepeMilarvcs 1 OpaTH ydacTh Yy XIMIYHHUX
peakuisix. Y 3epHi, K€ MICTUTh BOJY TUIBKM B TaKOMYy CTaHi, (i310JI0T14HI
IPOLIECH 3BECHI 10 MIHIMyMY.

Mexaniuao 3B’s3aHa Bojga. Lle Boma, sika MICTUTBCS B MIKpO- 1 Makpol |
Kamuisipax 3epHa. BoHa Mae BCi BIaCTUBOCTI BOJM 1 JIiCTaia Ha3BY BUIHHOI.
[Toka3HUKOM CTIHKOCTI MPOJYKIi POCIMHHUIITBA € AKTHBHICTH BOAH (Ay),

SKa BUPAKACTBCA Bi,ZIHOH_ICHH}IM HapHiaJILHOFO TUCKY HapiB BOJAH HAI IIPOAYKTOM
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(P) mo mapuianbHOTO THUCKY TapiB BOAM HAJ 4uCTOO0 BOao0 (Po) mpu omHii 1 i

TeMIeparypi.
Au="
Po
Xapuosi npodykmu
I3 cepenuboro  abo 3 BUCOKUM BMICTOM
MIPOMIKHOIO BOJIO- Boau (OinbIe 40 %)

rictio (Bix 6 10 40 %)

3EepHO 080Ul
Kpynu na00u
v v
binvwa wacmuna 6oou 36 ’sa3ana binvwa wacmuna 36 ’a3ana 3
3 KOMNOHEHMamu cyxoi KOMNOHEHMAaMu NPoOYKYii.
peyosunu. Tuck 600sH0I napu 3minu mucky 600sHOI napu
Hao npooykmom 0,6-0,9 Hao npooykmom 0,9-1,0

UuMm BUIla OBOAHEHICTh POCIMHHUX TKAaHWH, THUM 1HTEHCHUBHIIIE
B1IOYBaIOTHCS B HUX IPOIECH >KUTTEMISIBHOCTI, YAM MOJIOAIINKM OpraHi3M, THM
BUIIUA Y HbOMY BMICT BOAM. CXO0€ CHIBBIAHOIICHHS CIOCTEPITa€eThCs IMiJl Yac
MOPIBHIOBAHHS OBOJIHEHOCTI MOJIOJMX OPTaHi3MiB OAHIET 1 TIET K POCIUHU 3 OUTBIIT
CTapuMH.

JlienexTpuuHa moctiiiHa Boau nocuth Bucoka (80,4 mpu 20 °C), Tomy BoHa
K PO3YMHHUK CIPUSIE ENEKTPUYHIN AUCOLIAL] PEUYOBHUH 1, IK HACIIIOK, TOJIETIIYE
MPOXO/DKEHHS TMPOLECIB KUTTEASUIBHOCTI. Boma Oepe ywacTs y rigpomisi,
rigpararii Ta OKMCJIEHHI, Mpoliecax CUHTe3y. BoHa Mae HU3bKY B’SI3KICTh, a OTXKE,
BHUCOKY PYXOMICTh, € YHIBEPCATHbHIUM PO3UMHHHUKOM JJI 0araTh0X HEOPTaHIYHUX
COJIeW 1 OpraHiuHUX PEYOBUH, CIPHUSE MIKKIITUHHOMY Ta MIKTKaHUHHOMY

MEPEeMIIIEHHI0O PEYOBMH 1 BHBEIEHHIO IX 3 OpraHiamy, cra0ims3armii
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BHYTPIIIHROTKAHMHHUX MPOIECIB Ipu 30epiraHHi MiIoiB 1 OBOYIB, 30KpeMa, Mpu
ix oxosokeHHi. I{le 00yMOBI€HO TUM, IO BOJHI PO3YMHH, 5Kl SIBISIOTH COOOIO
pi3HE CcepeloBHINE B TKAaHWHAX, MAIOTh HIKYY TEMIEPATypy 3aMep3aHHs, HIK
YHCTa BOJIa, TOMY BOHH JIOCUTh CTIHKI J0 TTEPEOXO0JI0MKCHHS.

Temmoemkicts Bogu ctaHoBuUTh 4,19 x/[x/kr °C, mo 3HAYHO BHIIE BiJ
TEIUIOEMKOCTI 1HINIUX XIMIYHMX KOMIIOHEHTIB IUIOAIB Ta OBOYIB. Teruiora
3aMep3aHHsl BOAM TaKOX MOCUTh BUcOKa — 335, 2 k/[x/kr. Lli xapakTepucTuku
CB1lUaTh, IO IUIOJOOBOYEBA MPOAYKIlS mMiAg dYac 30epiraHHs sBJsSIE COOOIO
TCIUIOIHEPTHY  CHCTEMY, 3aBIJKH 4YOMYy JOCHTh  HAJIHHO  3amobirae
IePEOXO0JI0KCHHIO.

OcCHOBHA YacTHMHA 3arajbHOTO BMICTY BOJM KJIITUHHOIO COKY B IUTOAAX 1
OBOYaX, BUIbHA. J[pyra 4yacTWHA MICTUTBCS B POCIMHAX Yy KOJIOITHOMY CTaHl —
3B’ 4-
3aHa. Ii BMicT ctaHoBUTH10 — 15%. OcTaHHSA yacTMHA — CTPYKTypHA BOJA, SKa
BXOJWTHh JI0 CKJIaay MOJEKyl. BTpauaroun Bojy, KIITHHA BTpadae Typrop i

PYXHY CKOPOUYBaHICTb.

Boooympumysanvhi énacmueocmi Hanexcamo
/. \

Y N

Y YUMmonaazmi YV KNIMUHHOMY COYl
—O1IKaM —IIePEBAKHO IIYKpaM
—docdaram —O1IKaM

—JIIT11aM —1HIIUM PEYOBUHAM
—BYTJIEBOJIaM

—IEKTHHOBUM PEYOBUHAM

Cyxi peuosunu MKAHUH NOOINAIOMbCS HA
/ \

Ve \

Heposzuunti (2 —5 %) pozuunni (15— 18 %)
—IIEJTI0J103a, TEMILIENT0I03a —a30THUCTI CITOJYKH
—IIPOTOMEKTHH —LyKpH
—KpOXMaJlb —KHCJIOTH
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—IMITMEHTH
—BITaMIHU
—egipHa oist
—BICK

—KHUPH

—HEPO3UYMHHI a30TUCT1 CIIOJIYKH
—MiHEepaIbH1 COMIl

—PIJIKICHI MaJIOJAOCIIIIPKECHI CIIOJIYKH

—IIeKTUH
—(eHOIBHI CITOTYKH
—IJIIKO3UTH
—BITaMiHU

—MIiHEepaJIbHI COJIi

—IHIII CTHIOJIYKH

MinepalibH1 pe4OBUHU

MakpoenemeHnTu

MikpoenemeHTH YbpTpamikpoeneMeHTH

Bxonsate 10 ckiagy OUIKIB, )KUPIB,

IJIIKO3UTIB, (PEPMEHTIB Ta IH.

bepyTtb yuacts y
IJTACTUYHUX Mpolecax

BOJTHOMY OOMIiHI1

IRNERR

dhopmyBaHH1 Ta MOOYI0B1 TKAHUH

MIATPUMAaHHI OCMOTHYHOTO THCKY
MATPUMaHHI KUCJIOTHO-JTY>)KHOT piIBHOBaru
BXOJSTh IO KOMITJICKCY PEYOBHH, IO
CKJIQJAI0Th JKUBY MPOTOIIa3MYy KIITUH

3.3. bijiku Ta aMiHOKHCJIOTH

Knacughikayia ma xapakmepucmuka 0iKie

B ocnosy xnacugpixayii 6inkie noxnadeno ix Qizuko-ximiuHi ma XiMiyHi

ocobusocmi.

OcHo6HY macy azomucmux pedo8uH y 3epHi | HACIHHI CMAHOBIAMb OLIKU.

Bumicm nebinkosux azomucmux peuosur y HOpMaibHo docmuenomy 3epti — 2-3%

8i0 3acanbHOi Kinbkocmi azomucmux pedosuHn. [lnoou ma o06oui 0iOHI Ha

azomucmi CnoJiyKu.
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3MiHU a30mMucmux peuosur nio uac 30epizanHs

bBinku

A 4
DepmenmamusHul i KUCIOMHUU
2ioponi3z

\ 4

Aminokuciomu

/, N

Amiak AmiHu

3 aminoxucinom i aminie ymeopioomscs npooyKmu Kinyeso2o po3naoy.
® amiak,
® CipK0BOOEHb;
® MepKanmau.

Baowcnuee 3nauenns maromo nyxneinogi kucromu (PHK i JIHK) i cknaowui

oK.
3mina 6inka ma tioco eracmusocmell ni0 4ac 30epicaHHs POCAUHHOL

CUPOBUHU
®  30iIbUUEHHS A30MUCMUX PEYOBUH Y MEPUCTNEMAMUYHUX MKAHUHAX,
® 3pOCMAaHHS BMICHY HEOLIKOBO2O a30M) 8 NAPEHXIMHUX MKAHUHAX,
®  VMBOPEHHS 3 YYKPaMU MeMHO3a0apeieHux npooyKmie — MelaHOoiOUHIs.
3.4. Jlimign
Jlinioamu Hasusaiome pPi3HOPIOHI 6 XIMIYHOM) BIOHOUWEHHI DeYOBUHU 13

3a2anbHUMU QI3UKO-XIMIUHUMU GILACTMUBOCISMU.
Bick

AKupu
Docpamuou

— T~

Edipni onii Tepnenoiou
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XKupu MicTATbCA B YCIX IJIOaX 1 HACIHHI, BOHU € 3alIaCHUMH BHCOKOEHEpre-
TUYHUMHA PEYOBHHAMH, SKI BHKOPHCTOBYIOTHCS HACIHHSAM IIiJ] 4ac IUXaHHS B
nepiof 30epiraHHs 1 MPOPOCTaHHSI.

BwmicT upy B 3epHi 1 HaCiHHI PI3HUX KYJIbTYp KOJUBA€ThbCs B Mexkax 1,7-2,2 % y

nmeHuIt, 25-58 % — y HaciHHI COHSTITHUKY.

AemookucnernHs cajibmMyroms peuosuHU

/ N

Ilpupooni LImyuni
¢ pochamu ¢ Kpeson
¢ simaminu €,C, P ¢ nagpmon
¢ cupa onis (coesa, ¢ coccunorn
0ABOBHAHA, NATLMOBAL, ¢ 2,4,5 mpueiopookcughenonu
KVHIICYMHQ) ¢ apomamuyHi KUC10mu
¢ Maxyxa 1boHY, Col,
apaxicy,
¢ Kakao

¢ 1y32a 600i68 Kakao
¢ HACIHHA COHAUWHUKY
¢ npanowl
*Menanoiounu

¥ ¥
s nocunenns Oii anmuoxkcudanmie 3acmoco8yoms maki cunepeicmu

¢ IUMOHHA Kucioma
¢ ackopbinosa Kucioma
¢ pocopna xucroma
¢ amiHu
¢ gy2nesoou
4 CIpKOBMICHI CROJIYKU
KupiB y mionax i oBouax ay»e Majo, BOHM B OCHOBHOMY CYMNPOBOJIXKYIOTh
BOCKOBI pPEYOBHHH, SKI TOKPHBAIOTH emiiepMic. Y OUIBINM KITBKOCTI KUPH
IPUCYTHI B HACIHHI.
Bocku — orwcuponooioni pewosurnu, sKi noxpusaromv enioepmic nioois,
aucms. Bouu euxonyrome 3axucHy ponv. 3anobicaromes UNApO8Y8AHHIO 80JI02U 3

Op2aHi8 POCIUH, NPOHUKHEHHIO MIKPOOP2aHi3Mi8, 600U i (hyHeiyudis.
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Ilpocipxanus ninioie

/ ~

bioximiyne (hepmenmamusne) Ximiune (aemo oxucierHs)

~.

3anearcums 6i0

14 CMYnNneHA KOHmaKkmy 3 KUCHeM

¢ UOY dHCUpy

¢ cmyneHs 2ioponizy

¢ gmicmy 2i0po nepexucy 8 NOXIOHOMY HCUpI

3.5. ByrueBoau
ByrneBogu — 6Oioximiumi cnonyku, wo Ymeopowmvci 6 pPOCIUHAX SK

nepeuHHi NpoOyKmu pomocurmesy ma € 3anacHUMU PedosUHAMU.

DyHryii 8yenesodis
~

| Y npupooi | Y opeanizmi
—€ 0Jcepenom ymeopens 6Cix —eHepeemuyna
OP2aHIYHUX PEYOBUH 1T—NAACMUYHA
—6UKOPUCMOBYIOMbCSl OJIsL Xapuy68aHHs — —pe3epeHa
JIIOOUHU T MEAPUHU —ONnOpHA
—opmyromes CMmpyKmMypHY YiniCHICMb —3axXUCHA
NPOHUKIUBLCIND DOCIUH —cneyugiuna

—€ CKIA008010 YACMUHOK PAOY
OP2AaHIYHUX PEYOBUH KIIMUHU
—O0arms NOYAMOK THUUM OPSAHIYHUM
cnoyKkam

—cgopmyroms cmax bazamvox nioois,

5210, 0804i6
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Bci ByrneBoau MOAUISIOTH 3aJ€KHO Bl iX CKJIaay, CTPYKTYpU Ta

BJIACTUBOCTEHN HA TPU TPYIIN.

Byanesoou
1. Monocaxapuou 2. Honicaxapuou
\ 4 Y A 4 \ 4
Anvoosu Kemosu I'omononi- ['emepononni-
caxapuou caxapuou
\ 4

3.Onirouykpuau
(Iucaxapuau, Tprucaxapuam)

VY 3epHI 31aKOBUX, HACIHHI TI'peYkH, O0OOBHX BYIJIEBOJAM MPEACTABICHI
MEPEBAXKHO TMOJIIcCaXapuaamMu JPYroro MOPSAKY, Cepel SKUX OlIbIly YacTUHY
CTAHOBHTh KpOXMajb. 3 IHINIHUX IIOJIiCaXapuIiB € KIITKOBHHA TEMIIEII0N03H 1
nojicaxapuau MepIioro MOpsAaKy (aucaxapuau). Y 3€epHI 0araThoxX 3J1aKiB
MICTATBCS CIU3H (KaMmelb) 1 JIeByJie3aHU. Y 3€pHI 1 HACIHHI, 5Kl IOCTUIJIH 1 J00pe
30epiratoTbcs, BMICT MOHO- 1 IMcaxapuiiB He nepeBuiye 2 — 7 %.

VY miogax 1 oBoyax HaKOMUYYIOTHCS MOHO-, IU- 1 MOJicaxapuau, HauOLIbII
PO3MOBCIOIXKEH] MMEHTO3H 1 TeKCO3U. [IeHT031 BXOATH 10 CKIIaly TeMILIEII0I03H.

['mroko3a € anberiIocnupToM, TOMY Ha3UBA€ETHCS 11I€ ajlb/103010.

@pyKTO3a 111€ Ha3UBAETHCSA KETO3010, TOMY 110 B ii Oy/10B1, KpiM CHIUPTOBOI
IpyIu, € KETOHHA.

Hucaxapumu. Caxapo3a — aHTIIPU JTBOX MOJIEKYJT MOHOCaxapuiiB —
rroko3u 1 ¢ppykrosu. Caxaposa mija BIUIMBOM ()EPMEHTIB 1 BOAHEBUX 10HIB JIET'KO
TIAPOMI3YEThCS 3 YTBOPEHHSM TIIIOKO3U 1 (PPYKTO3U. Y TEXHOJOrIi 1el mpouec
HA3WUBAETHCS THBEPCIEIO, & CYMII €KBIMOJIIPHUX KIJTBKOCTEH TIIFOKO3H 1 (PYKTO3H —
1HBEPTHHUM ITyKPOM.

Bci umykpu ayke TIrpOCKOMIYHI, y BHCOKIM KOHLIEHTpalli MOXYTh

KpHUCTaNi3yBaTucs. BiTHOBIIOBaNIbHI IlyKPU MOXKYTh YTBOPIOBAaTH 3 aMIHOKHCIIO-

21



TaMH 1 O1JIkaMu TeMHO3a0apBJieH1 MPOAYKTH — MEJIaHOTIUHHU.
3.6. Bitaminu

Bitaminn — opraHiuHi PEYOBMHHU PI3HOMAHITHOI XIMIYHOI MPUPOIH, IO
OepyTh y4acTh y peryJisiii oOMiHy pedoBHUH. BiabIIICTh BITaMIHIB CHHTE3YIHOTHCS
TITBKH B POCIIMHAX, 3a BUHATKOM A, B, 1 JI. BoHH € CkiIagoBOO 4YacTHHOIO
dbepMeHTIB.

Bitaminu kimacugikyoThCs Ha:

® BOJIOPO3YHHHI,

® KHPOPO3YNHHI,

® BITaMiHOMO/I0HI CTIIOJYKH.

Cyxe A0CTHTJIIE 3€pPHO 1 HACIHHSA € 0OMEXEHUM JIKEPEIOM BiTaMiHiB. Y HHUX
HeMae BiTaminy C, sSIKMIl BUHUKAE M1 Yac MPOPOIIYBaHHs 3epHa. Bitaminu rpynu
A mpeAcTaBiieHI TUIBKM KapOTHUHOM. 3 1HIIKX JIHOBITAMIHIB Y 3ap0OJIKaxX 3€pHIBOK 1
HaciHMH MicTaThcs Bitaminn E Ta K. Bomopo3uumnHi BiTaMiHM TpecTaBiICHI
BiTamiHamu B; B, 1 PP.

[Imoam 1 OBOUI — BaXKJIMBE JHKEPENO BITaMiHIB, a CTOCOBHO BiTaMiHIB C,
rpynu P, ¢pomnieBoi KuCnoTu — e1uHe.

3.7. Poab XiMiYHOIO CKJIaay y 30€pe:KeHOCTi MPOI0BOJILYHMX TOBAPIB
Bci pedoBuHM, 3a1igHI B OOMiIHI pEYOBMH, MAalOTh BEJIMKE 3HAYECHHS Y

30epeKEeHOCTI MPOAYKIIii (Tabi.2).

Tabmurs 2
Ponb ximiunozo cknady y 30epexceHocmi npo0osoib4ux moeapie
Ximiuna pewosuna Ponv y 36epesicenocmi npooykmis
1 2

Busznauae inmencusnicme  OioximiuHux — npoyecie
Booa NPOOYKmMax, 00yMo8I0€ Myp2OpHULi CMAaH CUPOBUHUL.

Ilpu empami 6oou:

®  3HUIICYEMBCS COKOBUMICb,

®  ni0BUULYEMBCS KOHYEHMPAYIs peYOBUH,

®  3MEHWYEMbCA AHAMOMIYHA CMPYKMYpa,

® gMmicm KIimuH 6i0cmae 6i0 CMiHOK,

® 3HUKAIOMb NIA3ZMOOECMU,

® cnabuwe BUABNIAEMbCA 3aXUCHA 61ACMUBICMb
NOKPUGHUX MKAHUH,

® nocipuyemocs 30epediceHicms
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ITponosxenus tadm. 2

1 2

Heposzuunni Busnauaiomv  mexamiymy — miynicme — mKAaMuH,  ix

KOMNOHEHmMU KOHCUCMeHYito, iHOOI KOIp WKIpKU

Minepanvni Ymeopwwme cnonyku 3 Oinkamu ma HYyKleiHO8UMU

PEYOBUHU Kuciomamu, 3abesneuyiouu Kougicypayito OCmanHix i , K
HACNIOOK UYb020, AKMUBHE GUSABIEHHS HUMU OI0I02IYHUX
QyHryii

Llyxkpu bepymo yuacmo y npoyeci ouxanms

Ilexmunosi peuogunu | Llemenmyroms K1imuHu poCIuHHOT MKAHUHU

Egipni onii 3anacui pevosunu, 3a0isiHi 6 0OMIHI peuo8uH, Yousaroms i

3amMpUMYOmMs PO36UMOK MIKPOOP2AHIZMIE

Opeaniuni kuciomu

bepymb yuacmo y npoyeci ouxanns, oOMiHi peuosun npu
8i0

003piBamHi, 3axucmi  POCAUHHOI  peduo8UHU

Qizionociunux po3nadie

bapeni peuosunu

Bukonyroms 3axucny i anmubiomuyHy poiv

lipki  peuosunu i | BuxoHyoms 3axXucHy poib, € 3anacHUMU Pe4o8UHAMU
2EHOKO3UOU
Cnupmu ma Cnpusitomv nosgi 6 naiooax i 0804ax @i3ioN021yHUX
anvoe2iou 3AXBOPIOBAHD
T'azono0ioni i 3ampumyroms  Ouxaums, NPUCHIYYIOMb  DO36UMOK
He2a30n00ioHI mixkpoopeanizmis (CO,), npuckoprooms 003pieaHHs n100i8
DpeuoBUHU i 0esikux 0804i6 (emunen)
KoHTpoJbHi 3an1MTaHHA
1. ki  @i3UKO-XIMIYHI  BJIACTHBOCTI  BU3HAYAIOTh  POJb  BOIU Y
KUTTETISIIBHOCTI POCTUH?

2. IIlo Take TEMIOEMKICTD 1 TEIJIOTA 3aMeP3aHHs BOAM?

3. Sk BmuMBa€ BMICT BOM Ha 30€peKEHICTh IPOIYKITIT POCITUHHUIITBA?

4. Posb XIMIYHOTO CKJIaay y 30€peKeHOCTI IPOAYKIlli POCIMHHUIITBA.

5. XapakTtepucTtuka OUTKiB, )KUPIB, BYTJIEBOIIB?
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Posnin I1. 3BEPHOBA MACA SIK OB'€EKT 3bEPII'AHH

Tema 4. XapakTepucTHKA 3¢epPHOBHX Mac K 00'eKkTa 30epiranus

Iian Jexkmiil

1. Cxnaj 3epHOBOi MacH 1 XapaKTEPUCTHUKA 1i KOMITIOHEHTIB.
2. Di3u4HI BIAaCTHBOCTI 3€PHOBOI MACH.
3. Di3io0T14HI MpoIecH, SKi BiAOYBarOTbCS B 3€PHOBUX Macax Mij dYac

30epiraHHs.

Jliteparypa: 3, 9, 12, 15, 17.

Kuto4oBi ciioBa: sKiCThb, TOHATTS, TEPMIHU, METOAHU, BU3HAYEHHS, PIBEHb

SIKOCTI.

4.1. Cxyaj 3epHOBOI MACH i XapaKTePUCTUKA il KOMIIOHEHTIB

VY npaktuuHii poOOTI 13 3€pHOM JIOBOAMTHCS MaTU CHOpPaBy 3 TaKUMH
NOHSTTAMHU, SK 3€pHOBA Maca, KyJbTypa, cymimika, maptis. [l kymsTyporo
PO3YMIIOTh NEBHY OOTaHIYHY POJUHY POCIUH (MIIEHHIS, >KUTO, SYMIHb TOIIO),
Ha3By SKOi JAlOTh 3€pHOBIA Maci, SKIIO B HiM € He MeHme 85 % 3epHa i€l
KynbTypu. Tak, M MNIIEHULE PO3yMIIOTh 3€pHOBY Macy, B SIKIi cymapHUi
JIOMIIIIOK KHUTa, SYMEHIO Ta 1HIIUX 3€PHOBUX KYJIBTYp He mepesuinye 15 %. 3epHo,
[0 CTAHOBWTH TepeBakHy vacTuHy (85 %) 3epHOBOI Macu, Ha3MBaIOTh OCHOBHOIO
KyJbTYporo. SIKIIO B 3€pHOBIA Maci 3epHOBHX JOMIMIOK moHan 15 %, To ii
HA3UBaIOTh CYMIIIKOIO.

He3Bakaroun Ha BEJIMKY 3a 30BHINIHIMHA O3HAKAMU PI3HOMAHITHICTh MapTii
3epHa 3a OOTaHIYHUMHU pPOJAMH, BUJAMH, PI3HOBUIAMHU 1 COpTaMH, a TaKOXK
OCOOJMBOCTIMH 3a THMH YH IHIIMMHU ITOKa3HHUKAMH SKOCTI, iX BJIACTUBOCTI SIK
00'ekTiB 30epiranHs 6arato B uoMy cxoxi. Lle qo3Bosisie Ha mpakTUIl 30epiraHHs
3aCTOCOBYBATH 3arajibHI TPUHIMIM OpraHizamii poOOTH i TPHUBEACHHS
HAaWpPI3HOMAHITHIIIMX TapTid 3epHa B CTIMKWMN 10 30epiraHHs  CTaH,

BUKOPHUCTOBYBATH OJ[HI 1 Ti % TEXHOJOTIYHI MPUHOMHU Ta CIOCOOU KOHCEPBYBaHHSI.
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OpHopigHa 32 30BHINIHIMU O3HAKAMHM 1 MMOKa3HUKAMH SIKOCTI 3€pHOBA Maca

HAJIEXKUTh 10 OJHI€l mapTii 3epHa. [lapTii 3epHa Ha3UBaIOTh 3€PHOBUMH MacaMu.

TepMiH «3epHOBa Maca» CJiA PO3YyMITH SIK TEXHIYHUN, TPUUHATUN IS 3epHa a0o

HACIHHS, 110 BUKOPUCTOBYETHCS JIsl HAWPI3HOMAHITHIIINX ITLJICH.

3epHOBa Maca — 1€ CYKYIHICTh KOMIIOHEHTIB OCHOBHOI KYJbTYPH, JOMIIIOK,

HassBHUX MIKPOOPTaHi3MiB, KOMax, TOBITPS PI3HOTO CKIaay, SKe 3alOBHIOE

M1XX3€pPHOBI MPOMIXKKH.

1Inio — 3epuiexa micmumo

—OLIKU
—orCupu
—8y21e600U
—nicMeHmu
—epmenmu

—MIHepalbHI pe4O6UHU

—800y

3a ximiuHuM cKaaoom

—Oazame Ha KPOXMAb
(371aK08I KYyIbmypu ma epeyxa)
—obazame Ha OLIKU

(606061 Ky16MYPU)

—oOazame Ha JHcupu

(onitini Kyromypu)

JIoMIlIKK — ye Hebadicanull KOMnoHeHm 3epHoeoi macu. Kinvkicms domiwiox,

BUSIBTICHUX ) NAPMIL 3ePHA NPOO0BONILYO20, (DYPANHCHO20 YU MEXHIYHO20 NPUSHAYEHHS,

BUPADICEHUX ) NPOYEHMAX 60 ii Macu, HA3UBAOMb 3ACMIUEHICMI0

3epHOBa JIOMIIIKA

—> OuTe 3€pHO

—> LIyIUIE 3€pHO

—» JaBJICHC 3CpHO

—> MOPO0300iifHe 3epHO
—> IPOpPOCIE 3€PHO
— YIIKOJ>KCHE 3€PHO

—» [I011E€HE 3EPHO
—» IOIIKOJPKCHE CaKKOIO

3epHO

JloMimku >

~.

CMiITHA JOMIIIKA

—» MiHEpaJIbHA JOMIIIIKa
—» OpraHidyHa JIOMIIIKa
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Mixpodghnopa 3epnosoi macu

/ ! N
Canpogimmui DimonamocenHi llamoeenni
MIKDPOOP2AHIZMU MIKDPOOD2AHI3MU MIKDPOOD2AHI3MU
\4
baxmepii Inicnngi epubu Jpioscoorci Axmunomiyem

[lepeBaxkHy OUIBIIICTE MIKPOOPTaHi3MIB Yy 3€pHOBIM Maci CTaHOBJISTh
canpoiTy, sIKi )KUBJISATHCSI OPraHIYHUMU PEYOBUHAMH 3€pHA, BHACHIIOK YOTO BOHO
YaCTKOBO a00 TMOBHICTIO PYHHYETbCS, 3MIHIOIOUYM CBOi (PI3MYHI BJIACTUBOCTI 1
XIMIYHUH CKJIaI.

OCHOBHUMH TPEJICTABHUKAMH MIKPOOPTaHi3MiB Ha CBIXKO-310paHOMY 3€pHI
€ Oakrtepii. Hanpuknazn, ckimaa Mikpodaopu MIIEHWYHOTO 3€pHA B JIICO-CTETOBIN
30HI CTaHOBHUTH Yy Tepios; MosioyHoro crany 100 % (Ha mouaTky MiIpaxyHKY
MIKpOOPTaHI3MIB YCIO KUIBKICTB X y3s5m1 32 100 %), 3 Hux Oaxtepiit Oyno 91 %, y
a3y BOCKOBO1 CTUTJIOCTI iX Oysio 126 %, y T. 4. 6akTepiit 95 %.

Sxo 3epHOBa Maca 30epiracTbCsi B yMOBaxX, 3a SIKUX HEMOXKIIMBUI aKTUBHUIMA
PO3BUTOK  MIKPOOpPraHi3MiB, TO 31 30UIBIIEHHAM CTPOKY 30epiraHHs
CIIOCTEPIra€eThCs YaCTKOBE iX BIJIMUPAHHS, a TAKOX 3MIHIOETbCSA CHIBEIOHOUICHHS
MK OKpPEeMHMH BHUAaMH MIKpoOiB. 3a YMOB, KOJIM MOXJIMBUN PO3BUTOK
MIKpPOOPTraHi3MiB SIK y CBIKO 310paHOMY BUTJISIAL, TakK 1 32 TPUBAJIOTO 30€piraHHs, y
3epHi (HACiHH1) YCIX KyJbTYp MEpII 3a BCE PO3BUBAIOTLCA IUTICEHEBI TpuOu. BoHu
OUTBIII TIPUCTOCOBAHI JO ICHYBaHHS B 3€pPHOBIA Maci, HDK OakTepii, IpIKIKI 1
akTuHOMIIeTH. Lle OSICHIOEThCSI TAKUMHU BJIACTUBOCTSIMU TUTICEHEBHX T'PHOIB:

® 3/]aTHICTh PO3BUBATHCS MPU MEHIIII BOJIOTOCTI 3€pHA 1 BIIHOCHIN BOJIOTOCTI
MOBITPSI MI’K3EPHOBUX MPOCTOPIB;

® HeBucokuil Temmepatypuuii ontumymoM (20...40 °C) 1 3maTHICTH 100pe
pO3BHUBATHUCS 32 HU3bKUX TemiiepaTyp (20 °C);

® acpOoOHMIA XapaKTep NUXAHHS;

® BMICT BEJIMKOTO ACOPTUMEHTY TiIPOJITUIHUX (PEPMEHTIB, 3JaTHUX
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IHTEHCUBHO [IIATH Ha TIOKPUBHI TKAHWHW 3€pHA 1 PEUYOBHHH, SKI MICTATHCA Y
BHYTPIIIHIX HOTO YaCTHHAX.

Jlist MiKpoOpraHi3miB Ha 3¢pHOBY Macy IIiJl 4ac 30epiraHHs MOXKe MPOSIBIISITUCH
y Takux Gopmax:

® BTpara MapTi€l0 3epHa O3HAK CBIXKOCTI, TOOTO 3MiHA TaKUX MOKA3HUKIB
SIKOCTI, STK KOJIIp, 3aIaX, CMaK 1 TATPOBAaHA KUCIOTHICTB;

® [OTIPIIIEHHS TEXHOJOTIUYHUX SKOCTEeH 3epHa (KpyH'sTHUX, OOPOITHOMEIbHHUX
1 XJ1100TIeKapChKHX );

® TIOTIPIIIEHHS MTOCIBHOI 1 TOBAPHOI SKOCTI 3€pHA Y 3B'SI3KY 3 YPaXKEHHSAM HOT0
3apojKa;

® Ha0yTTs 36pHOM TOKCHYHUX BIACTUBOCTEH;

® YTBOPEHHS 1 HAKOITMYEHHSI B 36pHOBIM Macl 3HAYHOI KUIBKOCTI TEIUIa;

® BTpaTa B Macl CyXOi peYOBHHHU 3€pHA.

BuacHO BXHWTI 3axou — CYIIIHHS, OXOJOJDKEHHS, XIMIYHE KOHCEpBYBaHHS,
NPAaBUJIbHE BEHTWJIIOBAHHS — 3al00Iral0Th aKTUBHOMY PO3BHTKY MIKPOOpPraHi3MiB
ab0 TaJIbMYIOTh HOTO.

HIxinaukn XJai0HMX 3anaciB. Bmpamu 6 maci i no2ipuieHus aKocmi 3epHa i
3epHOBUX NPOOYKMI8 Ni0 Hac 30epicanHs MOXNCYMb 8Ii00yeamucs hnio 6HIUBOM
WIKIOHUKIB XTIIOHUX 3anacis.

HoBitpa — nocmivnuti komnonenm 3epHosoi macu. Bomo € Hociem
memnepamypu, 601020Cmi, 2asig, bepe be3nocepeoHio ydacmv ) Hpoyecax, sKi
8i00y8aromucsl 8 3epHo6ill maci. Bio cmany nosimps 3anesxcums 6ubip pescumy i
Cnocooy 30epicanHsl 3ePHOBUX MAC Ma 0027150) 3a HUMU.

Taxum yunoM, 3epHOBA MACA — Ye KOMNIEKC HCUBUX OP2AHIZMIB, KOJCHUL 3
SAKUX, 30 MUX YU THUWUX YMO8 NPOAGIAE HCUMMEOISIbHICMb, A OMd#ce, NIUBAE HA

CMaH 3epHa nio yac 30epieanHs.

4.2. ®i3uyHi BJIACTHBOCTI 3ePHOBOI Macu

s 30epicanusn eaxciuei maxi Qi3uuHi 61ACMUBOCMI 3EPHOBOI MACU:
CUNKICMb, CAMOCOPMYBAHHS, WNAPYEAMICMb, 30amMHICMb 00 copoyii i decopoyii

PI3HUX Napis i 2a3ie, MeniomacooOMiHHI 61aCMUBOCHII.
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Curnkicthb 30amuicme  3anoeH06amu  Micmkicmv  0)y0b-AKOi
KOH@hicypayii i 3a nesHUx yMo8 GUCUNAMUCS 3 Hel

CamocopTyBaHHS Topywenns oOnopioHoi macu nio yac nepemiujeHHs

[[ImapyBaTicTh Hasenicmov y 3epnosiu maci npocmopie — wnapun,

3ANn0O6HEHUX noeimpﬂM

CopOr1iiiHi BIaCTUBOCTI

30amuicmo 3epHo60I Macu eoupamu 3
HABKOJUUHBO2O

cepedosua napu PizHUX peyosut i 2azu. 3a neeHux
YMO8 CROCMepiecaemvCsi 360POMHIL NPoyec —
BUOANICHHSL YUX PEYOBUH Y HABKOIUUHE cepedosuuye,
mobmo decopoyis

TerutoeMHICTE Ilumoma mennoemuicms — KIIbKICMb menaa, sKe
HeoOXiOHe Onsi Haecpieanna 1 ke 3epua Ha 1 °C.
Abcontomno cyxe 3epHo maec mennoemuicmo 0,36 —
0,37 kkan (ke-epao)

TernonpoBiAHICT 30amuicms  3epHO80i  macu NpPo8OOUMU  MENo.

Koeghiyienm mennonposionocmi  3epnogoi  macu
nepebyesac 6 medcax 0,1-0,2 kxan / (m-200-2pao)

TemnepaTyponpoBiIHICTb

Lllsuokicms 3MiHU Memnepamypu 6 3epHo8itl Maci, il
MenoiHepyiuHti 81aCMUBOCMI. Llleuokicmo
HaepieaHHs abo OXON0OJCEeHHs 3epHO80I macu

2
BU3HAYAEMbCA 3a YopMYNol0:  ad=—, M /200,
Cy
de A — Koeghiyienm menionposioHoCmi 3epHa,
KKa/(M-200-2pao),

C — NUMOMA MENI0EMKICMb KKAl (Ke'2pao),;
Y — 00 ‘€EMHA Maca 3epHa, Ke/m

TennoBOIOrONpPOBIIHICTH
(TepmoBosioroudy3is)

Asuwe miepayii 6onoeu 8 3epHO8ill MAci, 3yMOGIEHe
2paodicHMoM memnepamypu

4.3. ®iziosorivyHi mpouecu, siki Bi10yBalThCSl B 36PHOBHX Macax

i yac 30epiranus

Hopmanvuum npoyecom scummeoisaibHoCmi 3epHa i HACIHHA npu 30epieanHi €

AUXAHHS.

/ \

Aepobne

Juxanns

Anaepobne
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Daxmopu iHMeHCUBHOCIE OUXAHHSL

—memnepamypa
—AKICMb 3epHa
—@60.J102iCmb 3epHa

—00CMYN KUCHIO
Hacainku nuxaHus:
® gmpama y MAaci CyXux pe4o6uH 3epHa,
® 30i1bUEHHs KITbKOCMI 2I2POCKONIYHOI 807102U 8 3epHi 1 NIOBUUEHHS
8IOHOCHOI 80J102U NOBIMPSL 8 MINHCIEPHOBUX NPOCOPAX;
® 3MiHA CKNAOY NOBIMPS MIHCIEPHOBUX NPOCMOPIB;
®  HA2POMAOIHCEHHs MeNnia 8 3ePHOBIU MACI.

Bonozicms 3epna i nacinms, npu AKiU 6UHUKAE BIIbHA 8071024 1 PI3KO 3pOCMAE
IHmMeHCcUusHicmb OUXAHHA, HA3UBAEMbCS KPUTHYHOW. BirbHa 600a 30amua
nepemiuysamucs i3 Kiimuhu 8 Kiimuny. Beauuunu kpumuynoi 6onozu 015 3epHa i
HACIHHA PI3HUX KYIbMYp nepeby8ams Ha MaxKomy pieHi, %:

* 3epHo60006i — 15,0-16,0;

* 3epra 3naxosux — 14,5-15,5;

* KYKypyo3a, npoco, oypsaxu cmonosi — 12,5-14,0;

* COHAWHUK 13 cepeoHim emicmom onii — 10,0-11,0;

* COHAWHUK 3 ucoxum emicmom ouaii — 6,0-8,0.

Y 3epui nio uac 36epicanns npoxoosame npoyecu NicAA3OUPATLHOSO
00CMULAHHSL, MOJ#CE BUHUKHYMU CAMO3I2PIBAHHS, NPOPOCMAHHA.

MHicaa30upajibHe HO3PiIBAHHA —  KOMAWJIEKC  Npoyecis,  uo
8i00y8aemMbCsl 6 3epHAX | HACIHHI Ni0 uac 30epieanHs, NPUBOOUMb 00 NONINULEHHS
IX NOCIBHUX | MEXHOMOIYHUX GIACMUBOCMEU. A 4aC, NPOMAOM K020 HACMAE
nogHa hizionociuna cmuenicmo (HAUOLIbLULA CXOJHCICMb, CULA POCMY, eHeplis
NPOPOCMAHNHS, HAUKPAWI MEXHON02IUHI 61ACMUBOCHII), HA3UBAEMbCA NEPioOoM
nIcAA30UPATLHO20 00CMUSAHHA. Y 3epHI 3MEHULYEMbCSL KITbKICMb 8000PO3UUHHUX
peuosut, HebOIIK08o20 azomy ma 30LIbUYEMbC  KIIbKICMb  CUHME308AHUX
CKIAOHUX PEedo8UH — KpOXManto, xcupy, Oinka. B ocHoel yvoeo nesxcums pso
OloXiMiuHUX npoyecis, AKi 30LIbUWYIOMb  HCUMMEZOAMHICMb  HACIHHA, U020
CX0CICMb, eHepeilo NPOPOCMAHHA, V HACIHHI ONIUHUX KYJIbMYP NPOO0BHCYEMbCS
cunmes oacupy i 30iIbUeHHS BUX00Y OJlil, NONINULYEMBC AKICMb KIeUKOBUHU 8

NUEHUYHOMY 3epHI MOujo.
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VY Mmipy 3aBepieHHs MiCaI30UpanIbHOrO TOCTUTAHHS aKTUBHICTh (PEPMEHTIB
Ta 1HTEHCHUBHICTh JIUXaHHS 3€pHA 3HUXKYIOTHCS, BOHO CTa€ (hi310JIOTTYHO 3PIIUM 1

BCTYNA€E B CTaH CHOKOM0. [Ipu 11boMy pi3KO 301IBIIYETHCS CXOKICTh HACIHHSI.

[Ticnsi30upanbHe JOCTUTAHHS

CYIPOBOJIKYETHCS
3MEHIIEHHSIM 30UTbIIICHHSIM KUTBKOCTI
—» AKTUBHOCTI (pEpMEHTIB —> OLUIKIB
—> BMICTY I[yKPY —> KUpIB
—» KUTbKOCT1 HEOUTKOBHX a30- —»> KPOXMaJto
TUCTUX CIIOJIYK
—» KMCJIOTHOTO YHCJIA KUPY HoxpanryroTbes
—> TUTPYBAIIbHOI KUCJIOTHOCTI BJIACTHBOCTI IIMX
CHOJIYK

HuszbkomomnekysspHi

CHOJIYKH MEPETBOPEHI Ha

OUIBIIT CKJIAJHI PEYOBUHH

v

OnTumaneHa Temnepatypa no3piBanus 3epHa — 20-30°C
e Booricts HUXKYA 32 KPUTUUHY
e JloOpwuii JOCTYI KUCHIO
IIpopocranns 3epna. Ilin yac 30epiraHHsi CIOCTEPIraeTbcsl HE JIMILE
MiABUIIEHHS (D1310JI0TIYHOT aKTUBHOCTI 3€pPHOBUX Mac, ajie ¥ MPOpOCTaHHS
OKpPEMHX 3€peH YM JIeSKOT MacH 3epHa B MEBHUX JAUISHKAX Hacuiy. [Ipopoctanns
3epHa mij 4yac 30epiraHHs — sBUlle HeraTuBHE. /[ movyaTKy mpopoCTaHHA 3€pHa
1 HaciHHSA MOTPIOHO 3HAYHO OUIBIIE BOJIOTH, HDK i1 MOXe OyTH COpOOBaHO Yy
BUTIISIAL Tlapu. HaBiTh 32 MakcUMaabHOI PIBHOBAXKHOI BOJIOTOCTI 3€pHA 1 HACIHHS
3nmakoBUX Ta 6000BuX (32—36%) BOHM popoCcTaTh HE MOXKYTh. TiIbKKM BOMpaHHS
KpPaIUTMHHOPIZKOI BOJIOTH Ja€ 3MOTy HaciHMHAM HaOyOHSBITH 1 TMOYaTH
npopoctatu. Bomu, sika amcopOyeThesi 3epHOM 3 TIapiB MOBITPsI, HEAOCTATHBO IS

npopocTaHHs. BoHO MOKIIMBE JIMIIE 32 HASSBHOCTI KPAIJIMHHOPIJIKOI BOJIH.
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IIpopocranus

CYNPOBOOANCYEMBCIL: BUHUKAE:
® [HMEHCUBHUM OUXAHHAM, ® GOUPAHHS KPANTUHHO-PIOKOT
® 3HAUHUM BUOLIEHHAM eHepeii; 8o02U;
® GeUKUMU BMPAMAMU Y MACT CYXUX ® memnepamypa,
PevOBUH. ® KUCEHb.

Camosizpieanns 3epnoeoi macu. Dizion10214HO0 OCHOBOIO CaMO3ITPIBAHHS €
JUXaHHS 3€pHA 1 BCIX )KUBUX KOMIIOHEHTIB 3€pHOBOI MacH, K€ CyINPOBOJIKY€ETHCS
3HAYHUM BUAUICHHSIM TeIua. A @i3uunoro ocHo8oio CaMO3IrpIBaHHS € IOraHa
TEIUIO- 1 TEMIIEpaTypOINpPOBIAHICTh, BEJIMKA TEIUIOEMHICTh 3€pHOBOI MacH, IO
3aTPUMYIOTh B1JiJlauy TeIjia B JOBKIJUIS 1 1al0OTh TUIOBY KAPTUHY CAMO3ITpIBaHHS.

Camo3sizpieanna
['Hi3mOBE [ITapose \Cgluinbﬂe

Buacniook camosizpieanns 6iodoysaecmocs:
® BTpata OJUCKY;
® TIOTEMHIHHS 3€pHa;
® 11051Ba COJIOZOBOIO 3amaxy;
® 11051Ba TOKCUYHUX 3€PEH Yepe3 PO3BUTOK MIKPOOPTaHi3MiB;
® BTpaTa MOCIBHOI SIKOCTI;
® BTpaTa XJi00MeKapCchbKOi SKOCTI.
B yTBOpeHHI nepBUHHUX 0CePeKiB CAMO3IrPiBAHHS MAKOTh 3HAYEHHS:
® BOJIOTICTh 3€pHa Ta KOMIIOHEHTIB 3€pHOBOI MacH;
® SBUILIE TEPMOBOJIOTONPOBITHOCTI;
® CaMO COPTYBaHHS;
® CTaH CXOBUIIA;
® HasIBHICTh HEIO3PLINX, TPABMOBAHUX 3€PEH;
® [1i/IBUILIEHA TEMIIepaTypa 3epHOBOI MACH.
3aJie’)kHO BiJ TOTO, Ha SKIM JUISHII HACUIy YTBOPIOETHCS TaKuW Iap,

PO3PI3HSIOTH CaMO3IrPiBaHHS BEPXOBE, HU30BE a00 BepTukaibHe (puc. 1).
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Puc. 1. Buou wmapoeozo camo3sizpieanns

3epHosuUX mac:
116 — Huszose; 2 i 4 — eepxose;
3 —  eepmukaibHe Yy  CXOBUWI,

S — eepmukanvhe 8 CunoCi

AKuTTeaisnbHicTh MIKPOOPraHizmiB

[lin 4ac BUpPOIIYBaHHA POCIUHU MOXYTh VIIKOJKYBAaTUCA PI3HUMHU
XBOPOOOTBOPHMMHU MIKPOOpraHi3MamH, Kl BIUTMBAIOTh Ha SIKICTh 3€pHa 1 BUPOOIB
3 HBOT'O, @ TAKOX 1 HA CTaH 1 3JI0POB’S JIOJIUHH.

30Kkpema, 3epHO MOXKe€ OyTH TOMIKOJKEHE MOKpPOIO, TBEPAOIO, MUIBHOIO
CaXXKOIO.

HIKOZOYMHHICTH CTIOP MOKPOI CaXKH:

e yepe3 MPUCYTHICTh y CIOpax TPpUMETUJIAIaMiHy 3epHO HalyBae 3amaxy

OCEJIELEBOI0 PO3COITY;

® 3EpHO CTa€e OpyJIHUM;

e (OOpOIIHO HA0yBa€ TEMHOT'O KOJIbOPY 13 3a11aXOM, BIIACTUBUM CaXKIIL;

e xyi0 TOraHo IPOMIKAEThCA, Ma€ CIpuil abo CHHIOBaTUH KOJIIp,

HETPUEMHHUI 3aIax 1 CMaK;

® MOXYTb BHUHUKATH TIOJIPA3HEHHS CIMHHHUX 3aJ103, (YHKI[IOHAJIbHI

po3naau B poOOTI KUIIKOBOTO TPAKTY.

[IunpHa ca)Ka BUKJIMKAE 3MOPILKYBATICTh OBEPXHI 3€pHA, 3 MATOBUM
BIJITIHKOM, OOPOIIIHO BIAPI3HSAETHCS OPYIHUM KOJHOPOM 1 HETIPUEMHUM CMaKOM.
PiXKM MICTSTh OTpYHHI pedyOBMHU. BOHU MPUBOIATH 10 CEpHO3HUX 3aXBOPIOBAHD
JIOIMHU 1 TBapWH 1 HaBITH 10 iX cMepTi. bopormHo, BHUCIBKM abo0 BIIXOAM 13

BMiCTOM pixkKiB OubIne 0,2 % BBaKarOTh HEOC3MEYHUMHU JIJIsI TBAPHUH.
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3epHO, SIKe TpUBAIMKA Yac 30epirajiocs CHUPUM, MOXKE BpaKaTUCA
canpoditHuMu Tpubamu Fusarium. Ilpu oMy BOHO HaOyBae poOKeBOro abo
YEPBOHOTO KOJBOPY 1 CTAa€ OTPYWHHM. XJi0 3 HBOTO BUKIUKAE OTPYEHHS 13
CUMIITOMaMU OII’SIHIHHS Ta CYNPOBOJKYETHCS PBOTOIO M 1HKOJM PO3JaJ0M 30pY,
HEepBOBUMHU siBUIIAaMU. OTPYEHHIO “II’THUM XJIIO0M™ MiAIat0ThCS JIFOAU 1 TBAPHUHH.

TunoBumu emiiTHUMU OakTepisiMU, SKI HE YTBOPIOIOTH CIIOp, €
npejcTaBHUKKA poxy Pseudomonas. BoHu yTBOPIOIOTH Ha IIUIBHOMY CEpEIOBHILI
KOJIOH11 30JIOTUCTOTO KOJIbOPY, CIpyBaTi KOJIOHII.

bakTepii, 1O yTBOPIOIOTH CHOPH, B 3EPHOBIM Maci TMPEACTABIICHI
kapromsiHoro (Bact. mesentericus) i cinnoro (Bact.subtilis) nammukamu. 3a
MEBHUX YMOB BOHU OYPXJIMBO PO3MHOXYIOTHCS B M SIKYIIIl XJ110a 1 BIH MCYETHCA.
Taka Baja meueHoro xjaida aicrana Ha3By “TATry4oi’, a00 “KapTOIISIHOI XBOpOOH ™.

Ha ctaH 1 po3BUTOK MIKpOOpraHi3MiB y 3€pHi, a OTKe, Ha HOTo 30epeKeHHs],
BUPIIIATBHUHN BIUIMB MAIOTh:

® BOJIOTICTh 3€PHOBOI MacH (CepeIHs CKIAIOBUX X OKPEMUX KOMIIOHEHTIB);

e TeMIiepaTypa 3epHOBOI MacH;

® CTyMiHb aeparlii;

® [UIICHICTh 3€pHA 1 CTaH HOro NOKPUBHUX TKaHWH;

® KUIBKICTb 1 BUJIOBUHM CKJIA]] JIOMIIIOK.

O3HaKO0I0 CBIXKOCTI 3€pHA € BIIACTHBI HOMY KOJIIp, OJIUCK, 3amax 1 CMak.

[Tix giero MIKpoopraHi3MiB 13 3M1HOIO 3a0apBIEHHS BHACIIIOK YTBOPEHHS
MIPOJIYKTIB PO3IIaly 3MIHIOETHCS 3armax 3epHa.

3anaxu po3KIagaHHs 3epHa MOXKYTh OYTH TaKHUMHU:

e amMOapHUii;

® IIIICCHHUI;

® 3aTXJIMU;

® THUJIBHUI;

® COJIOJOBUM.
Haii6inp1r HeOaXkaH1 3amaxu — TUTICCHHUH, 3aTXJIUNA, THIJIBHHM, SK1, HA BIIMIHY BiJ
COJIO/IOBOTO, MTOBHICTIO MOB’sA3aH1 3 JII€I0 MIKPOOPTaHi3MiB. 3epHO y pa3i HasIBHOCTI

X 3aMaxiB MEPEBOATH Y KaTeropiro 1ePEeKTHOTO.
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KoHTpoJbHi 3aniuTaHHA
[ToHATTS PO 3€pHOBY Macy K 00’ €KT 30epiraHHs.
SIKi BIaCTMBOCTI HaJIEkKaTh 10 (PI3UYHUX BIACTUBOCTEH 3epHa?

3HaueHHs Ter0(13UYHUX BIACTUBOCTEH 3epHa B MPAKTHUII 30€piraHHs.

B DN PE

Oxapaktepusyiite (i310JIOTIUHI TPOLECH, SIKI BIIOYBAIOThCA MiJ dYac
30epiraHHs 3epHa.
5. Jlo skmx  HeraTuBHUX  (AaKTOpPIB  MPU3BOJIUTH  KUTTEIISIIbHICTH

MIKpPOOPIaHi3MiB y 3epHi?

Tema 5. Pe:xxumu i cioco0u 30epiranusi 3epHOBHX Mac
IInan aexmii
3aranpHa XapaKTepUCTHUKA PEKUMIB 30€piraHHs 3epHa.
Crniocobu 30epiraHHst 3epHOBUX Mac.

3axoau, sIK1 M1JBUILYIOTh CTIMKICTh 3€pHOBUX MAc 1]l Yac 30epiraHHs.

oD

Po3MmilieHHs 3epHOBUX Mac y CXOBHUIIAX 1 CIIOCTEPEKEHHS 32 HUMU M1 4ac
30epiraHHsl.

5. OO6nik GoHIB 3epHa, K1 30epIraroThCA.

5.1. 3aranbHa XapaKTepUCTHKA PeKUMIB 30epiranus 3epHa
B ocnosi pesicumie 30epicanns 3epHosux mac nexcams QizudHi 61acmueocmi
3epHa 1 ¢hizionociuni npoyecu, sKi 8i0Oyeaomvcs ni0 uac ix 30epicamHs,
83AEMO38 130K MINHC 3€PHOBOI0 MACOI0 | HABKOTUUWHIM cepedosuuem (Cxosuuiem y
Yinomy i tlo2o KOHCMPYKMUBHUMU eleMeHmaMu, NApONnoSIMPIHUM CePeO0sUEM

cxosuwi, ammocgeporo, wo omouye cxosuuye).

OcHosHi pakmopu Pexxumu:
Bonoeicms 3epnosoi macu 3b6epieanns 6 cyxomy cmaHi
® 00 KpUMUYHOL 3bepicanns 6 0xX01004CeHOMY
® KpUmMuuyHa cmati
® guwye 8i0 KPUMUUHOL 36epicanus 6e3 docmyny
Temnepamypa 3epHo8oi macu: nogsimpsi
000 °C; 0-5 °C; 5-10 °C; 10-20 °C; suwya 20
C
3 Aepayis 3epHosoi macu
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JIomTOMI>KHI 3aX0IH
1. OQuuwenns 6i0 oomiulox;
2. Axmugne 8eHMUNIOBAHHS,
3. Ximiune xoHcep8y8aHHsl,
4. 3acmocysanns 3ax00i6 60pomvoOU 3i WKIOHUKAMU.

CyuiHHS 3epHa — CKIAOHUU MEXHONIO2IYHUL MenJloMaco0OMIHHUL npoyec,
npu AKOMY 3a0e3neyyemvpcsi He MINIbKU 30epPedceHHs NONCUBHUX DeHOoBUH, a ix
NOJINUIEHHS.

11i0 uac cywinus 8i0dysaromvcs maxi Qizuyni a6uwa:

® nepedava menja 6i0 a2eHma CYWIiHHA 00 3epHa;

® DYX 80102U 3 YEHMPATLHUX UWAPIE 3ePHA 00 EPXHIX,

® BUNAPOBYBAHHA B0]I02U 3 NOBEPXHI 3epHa ma ougysia napie y

HABKOMUWHE cepedosuue;

® V pazi HASBHOCMI MeMNePpamypHo20 epadiEHmMa 801024 NepemiulyeEmvCs
30 X000M NOMOKY mMenia 6HACII00K Men108000NPOBIOHOCHII.
11i0 uac opeanizayii HatpayioHANLHIUO20 CYWLIHHA 3ePHA | HACIHHA mpeba.
®  MOYHO BUZHAYUMU MEMNepamypy Haspiey napmii 3epHa i HACIHHS,

®  BU3HAUUMU MEeMNepPamypy deeHma CYWIiHHA (MenioHOCIs).

I'panu4yHo 1oMycTHMA TeMIlepaTypa HArpiBy 3epHa 3aJIeKUTh Bi:

® P00y 3epHA | HACIHHSL,

® Xxapaxmepy ix UKOPUCMAHHS (Yi1bOBO2O NPUSHAYUEHHS),

®  10YamKO0B0I 801020CMI 3ePHA | HACIHHA, MOOMO 80J1020CMI 00 CYUUIHHAL.

_ Cywinns 3epHa ~

A N

/¢ A
be3 cneyianvrnoeo 3 sukopucmanuam
BUKOPUCMAHHS Mena menia
—Memo0oM KOHMAKMY 3epHOB0I Macu — 3epHOCYUAPKAX
3 6071020 NOGIUHATLHUMU 3ACOOAMU
—00poOKa 3epHOBOI Macu Cyxum —Ha COHYI

NPUPOOHUM NOBIMPAM

(axmusHe 6eHMUIIOBAHNS)
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OcHo6Hi munu cyuapox

y A 4 \

Llaxmni bapabanni [Tigmorosi Axmuenozo
cyuapku CyIIapKu YCTaHOBKH EeHMUNIIOBAHHS

lloxasnuxom  npagurbHOCMi  MEXHONO2IYHO20  Npoyecy  CYWIHHA €
memnepamypa Hazpiey 3epHa.

IInano6i ma chaxmuuni eumpamu Ha CYWIHHA UPANCAIOMb HA OOH) NIAHOBY
OOUHUYIO, WO XAPAKMEPUIYE ZHUNCEHHS 801020Cmi 1 m npo0oeonbuoi nueHuyi Ha

6 % (3 20 0o 14 % eonozocmi).

IIpoyenm empamu y maci (x, %) 3naxooamo 3a hopmynoio:
. 100(a - b)
100 -b

0e a — eonozicmu 3epHa 00 cyuinns, %

b — son02icmo 3epna nicas cywinns, %

Macy 3epna nicas cywinns (Py,m) MOJCHA BUBHAYUMU 30 YOPMYNOIO:
_ P1(100-a)
?° 100-b
O0e Py — maca 3epna 0o cywinus, m.

30epiranns 3epHOBUX Mac 0e3 gocTtyny noBirpsi. Cmeopenus anaepooHux
VMO8 npu 30epicanHi 3ePHOBUX MAC 00CACAEMbCA!
®  NPUPOOHUM HACPOMAONCEHHAM BY2NleKUCN020 2a3y | 8mpamoi) KUCHIO
BHACNIOOK OUXAHHS HCUBUX KOMNOHEHMIB;
o ggeodennam y 3eprogy macy 2azie (CO,, Ny, npenapamy 242);

® CMBOPEHHAM Yy 3ePHOBIl MACI 6aKYYMY.

Cnocobu 0xon1002CceH st 3ePHOBUX MAC AMMOCHEPHUM NOBIMPIM NOOLIAIOMb
Ha 06i epynu. IIpyn MaCUBHOMY OXOJIOMKEHHI 3epHO8Y MACy He nepemiuyoms i
NPUMYC080 He HazHimaiomv ) Hei nogimps. Biokpusarouu 6ikHa i 08epi ckiaody y
JIIMHbO-OCIHHIN Nepiod Y HiUHI 200UHU 000U, A 3 HACMAHHAM CMIUKOI XON0OHOT i
cyxoi noeoou — yinoodob080, 3HUNCYIOMb memMnepamypy Hnosimps 6 CKiaoi i

4acmKo80 6 3epHOBill MACI.
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Cnocobu 0xon1002ceHHs 3ePHOBUX MAC

I[TacuBaUM AKTUBHUI

A 4
3epHOBY Macy He
MePEMIIIYIOTH 1
MPUMYCOBO HE HarHiTalOTh
y Hel MoBITPS

A 4

repenonaqyBaHHs

IIPOIYCKAaHHS
3€pHOBOI Macu yepes
3€pHOOYMCHI MaIIMHA

A 4

5| TIPOBITPIOIOTH
3CpHOCXOBHIIA 3aCTOCYBaHHA
| yCTaHOBOK aKTHBHOIO
"| BenTHITIOBaHHS
BUKOPHCTOBYIOTh
.| TIPUTIITMBHO-BUTSKHY
"| BeHTHIALITO

Temmneparypa 3epHOBOi Macu

Big 10 10 0 °C

Y

Hikue Big 0 oC

Y

5.2. Cnioco0u 30epiraHHs 3epHOBHX MacC
3epHOBI Macu 30epiraroTbCsi y CXOBHILNAX PI3HUX THUIIB, 30Kpema
TUMYACOBUX 1 CTalllOHapHUX. TWMYacoBi cxoBHIIa OyAylOTh Yy IPYHTI, aje Ha
CydyacCHOMY €Tami iX BHKOPHCTAaHHS HE MOTpiOHE. 3epHOBI Macu 30epiraroTe y
3€pPHOCXOBHUINAX 1 €JIeBaTOpax PI3HOI KOHCTPYKIi Ta emKkocTi. Haiftbinpmn

JIOCKOHAJII €JIEBaTOPHU MAIOTh TaKi MepeBaru Mepe]i CXOBUILIAMMU:
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o 3€pHO JI00pe 130JIbOBAHE BiJl JIOCTYIy MOBITPS, MajJO 3MIHIOE CBOIO
BOJIOTICTB;

o OXOJIO/KEHE 3€pHO YK€ JIOBro 30epirac MOTpIOHY TemIiepatypy, IIo
3aro0irae Horo 3apakeHHI0 aMOApHUMH IIKITHUKAMU Ta CaMO3ITPiBaHHIO;

. y CWJIOCaX HAKOMHMYYEThCS BYTJICKWCIWW Ta3 BiJ AWXaHHS 3€pHa, a

TOMY TaJIbMy€TbCS PO3BUTOK MIKPOOPTraHi3MiB;

) O1JIBIII TIOBHO BUKOPUCTOBYETHCS TUIONIA 3€MEJIBHOT JTIJISHKH Ta 00’ €M
MPUMIILICHHS;
J mig yac 30epiraHHsi 3epHa B €JeBaTOpax MOJIETIIYEThCS MOXKIHUBICTD

IIBUJIKOTO MEPEMIIIEHHsI HOro 13 CWJIOCY Ha 3€pHOOYMCHI MalllMHU, Ha
CylIapKy, B IHIIMH CHJIOC Ta HPOBITPIOBAHHS 3a JONOMOIOI0 AKTHUBHOTO
BEHTWJIIOBaHHS, IEPECYBAHHS 10 TPAHCHIOPTEPAX 1 HOPISIX;

o Ha  €eJeBaTopax IIOMITHO CKOPOYYIOTbCSI ~ BTpaTH, OCKUIBKH
HOJIETIIY€EThCS TPOBEJACHHS PI3HOMAHITHUX 3aXO[iB, IO BEAyTb [0

30epexKeHHs KUTbKOCTI Ta SKOCTI 3€pHa.

5.3. 3axoau, siKi MiABHINYKOTH CTIMKICTh 3€PHOBHUX MAC M 4Yac 30epiranus
3acTOCyBaHHS TOTO 4YM IHIIOIO PEXHMY 30epiraHHs 3€pHOBUX Mac
Halle(DeKTUBHIIIE B TEXHOJIOTIYHOMY BIJTHOIICHHI ¥ €KOJOTIYHO BUTIIHE Y TOMY
pasi, AKIIO0 WOTO BUKOPUCTOBYIOTH y KOMIUIEKCI 3 TOMOMDKHUMH 3axonamu. o

TaKHUX 3aXO0JI1B HAJIEXKATh:

o OYHIIICHHS 36PHOBUX Mac BiJ JIOMIIIOK;

. aKTUBHE BEHTUJIFOBAHHS,

o XIMIYHE KOHCEPBYBaHHS;

o 3aXHMCT 3€PHOBUX Mac BiJ IIKITHUKIB XJIIOHUX 3aI1aciB.

CBoe€uyacHe OUHMIIEHHS 36pHOBOT MacH Mij yac 30MpaHHs BPOXKAI0 3HUKYE 11
(b1310JI0TIYHY AKTUBHICTh Yy pE3yJbTaTl BHUJAJICHHS HACIHHSA OYpsKIB, 3€JIEHUX

YaCTUHOK POCIIUH, MIJTY 1 3HAYHOT K1JTbKOCTI MIKPOOPTaHi3MiB.

Ouuwenns 3epHoux Mac 6i0 OOMIUOK

Hep@uHHa ouucmka BMOPMHHCZ oducmka
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AKTHBHE BEeHTHJIIOBaHHSI 3€pHOBHUX MacC

AKTHBHE BEHTUJIIOBaHHS — MPUMYCOBE MPOAYBaHHS 3€pHOBOI Macu
noBITpsM Oe3 1i epemitieHHs. [{e MOXIMBO B pe3y/IbTaTi MIMapyBaTOCTi 3€PHOBOT
MacHu. AKTHBHE BEHTUJIIOBAHHS MTPOBOISTH 3 METOIO:

® OXOJIOJXKEHHS 3€PHOBUX Mac — HEOOXITHE XOJIOJHE 1 CyXe TOBITPSI;

® [IPUCKOPEHHS TICIA30MPaATIbHOTO JOCTUTaHHS — IOTpiOHA 00poOKka 3epHa
TEIUIUM 1 CYyXHUM TOBITPSIM;

® TEIJIOBOTO OOIrpiBy 3epHa mepes CiBOOI — HEOoOXiTHE TeIuie 1 BOJIOTe
MOBITPS,

® MiCYIITyBaHHS 36PHOBUX MacC — TEIJIUM 1 CYXUM MOBITPSIM;

® YCYHEHHS CaMO3IrPiBaHHS 3€PHOBUX Mac — HEOOX1JIHE XOJIOIHE 1 JOCUTh CyXe

MOBITPSI.
TTumomy nooauy nosimps (Q) susnauaroms 3a popmynoio:
q= Q M/200.m,
c

oe Q — KinbKicmb NOGIMps, WO NOOAEMbCA BEHMUIAMOPOM Y HACUN 3€PHA,
M/200;

C — Maca 3epHa, wo BeHMUIIOEMbCSL, M.

3anesicno 8i0 npusHaAueHHs BeHMUNIOBAHHS NOOLIAIOMb HA 0eKiNbKA 8UOIB.
® npoghinakmuune;

® 0151 OXON0O0NCEHHS,

® 015 NPOMOPOIHCYBAHHSL,

® 0ji51 CYWLIHHS,

® 0j151 NiCAA3OUPATLHO20 OOCMUSAHHS 3ePHA (HACIHHA),

® 0151 NiKGIOAYii Camo3iepi6aHHsl;

® 0,11 Oe2azayii 3epHOBUX MAC;

® 0j151 nidiepisy HACIHHA nepeo Cishoio.

XiMiYyHe KOHCEPBYBAHHS 3€PHOBHX MAacC
Bnnue na 3epnogy macy abo okpemi KOMHOHEHMU 3€PHOB0I MACU PI3HUX

XIMIYHUX peuosuH, wo npueooums ii 6 cmau aHabio3y, HA3UBAEMbCS XIMIYHUM

KOHCEPBYBAHHSM.
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Buou ximiunoeo koncepgysanus 3epHosux mac
ya AN

3asuacne npompyro8anns
HACIHHS, 3aXULAE BI0

—imo namoeenHoi Mikpoghropu
NICHAGIHHA
—cybenioepmanbHoi Mikpoghiopu

KWL

—KOMAX-UUKIOHUKIB XIIOHUX

3anacis

Koncepsysanns ¢ypasicnozo
807102020 3€pHA, 3AXUWYAE 10

—NNICHABIHHA

—NnpOpPOCMAaHHA

T—CAaMO3I2PI6aHH
BuxkopucToByHOTH:
mema Oicynvgim nampiio (NazS;0s)
HU3bKOMONEKYJISPHI KApOOHOBI
Kuciomu (nponioHo8a, NponaHosea

emankapboHosa)

3axuCT 3epHOBHX MAC BiJl HIKITHUKIB XJIIOHUX 3anaciB

3axoau 0OPOTHOM 31 MIKTHUKAMH
XJIIOHMX 3aracis

—

3anoOnKHI 3aX01U

—» CcTapaHHa OYHCTKa

CXOBHIII) 3 TIOAAJTIITM
3HUILEHHSIM CMITTS
—> npoduIaKTUYHA JEe3UH-

ra3oBa)

BCIX 00'eKTIB (TOKIB, MaIlllH,

cekIlist (Bojora, aepo30JbHa,

\

BunwnnryBansHi 3ax01u1
—> MEXaHIIHI
—> pBUYHI

—» XIMI4HI1

—» O10JIOTTYH1

5.4. Po3mileHHS 3epPHOBHUX MacC y CXOBHIIIAX
[TapTii 3epHa pO3MINIYIOTh 3 ypaxyBaHHIM iX:

IIJTbOBOT'O MPHU3HAYCHHS,
BOJIOT'OCTI;
HasIBHOCTI JIOMIIIIOK;
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CkopoueHHIO BTpAaT 3epHa Mij yac 30epiranHs crpuse 1 J00pe MmocTaBlIeHU
oOmik. 3MiHa MacH MapTii, fAKi 30epiraroTbCsd, y 3B’S3Ky 3 iX (I3SUYHUMHU
(copOmiitHumMu) 1 (Pi310JOTIYHUMHU  BIACTUBOCTSAMH, a TaKOXX TEXHOJIOTIYHI
MPUHAOMH, SIK1 3aCTOCOBYIOTH JJISI MIABUINEHHS SIKOCTI 3€pHa 1 HACIHHS B MeEpiojl
30epiranHsi, BUKIMKAIOTh MOTpeOy B opraHizauii oOMiKy 3a KUTbKICHO-SKICHUMHU
MOKa3HUKAMHU.

Maca 3epHOBOI Macu IpH MiCIAA30UpanbHii 00pOOIIl 3MEHIIIYETHCS Y 3B'A3KY
13 3HMYKEHHSIM BOJIOTOCTI 1 BMICTY CMITHHUX JOMIIIIOK.
BTtpatu macu nipu BUCYIITyBaHHI PO3PaxOBYIOTHCS 32 (POPMYIIOO:
_100-€¢-6_
T 100-6
de X, — empama macu 3epHa, %,; a — 6o102icmb 3epHa npu Npuxooi, 6 —
8oJ102icmb 3epHa npu eumpami, %.
3MeHwenHs Macu 3a1edCHO 810 3HUNCEHHS BMICIY CMIMHOI OOMIUKU
PO3PaAxo8yemuvcs 3a hopmynoio:
¢-- (0-x
Xo = y i
100 -2
oe x,, — empamu macu 3epHa, %, B — emicm cMIMHOI 0OMIWKY NPpU NPUxooi,

%,; T — emicm cmimuoi domiwiku npu gumpami, %.
3MEHIIIeHHs] MacH 3epHa Mpu 30epiraHHi:
s mepminy 36epicanus 00 mpbox MicAYi8 HOPMY NPUPOOHUX BMPAM

BU3HAYAIONIb 34 d)OpMyJZOIO.'

X=—=

90 ’

Je X — HOpMa NPUPOJHHMX BTpaT Hjs (aKTHUHOTO TepMiHy 30epiraHHs, %o;
a — HOpMa TPUPOJHUX BTpaAT ISl TPbOX MicAliB, %; 0 — ¢dakTUYHUN TepMiH
30epiranHs, mi0.

Axuwo mepmin 30epicanus nepesuwye mpu micayi, HeoOXiOHO WLIAXOM NOOLLY
uo2o mpusanocmi na 30 ecmanosumu 4uUcio Micyie, a HOPMY NPUPOOHUX 8MPAM
pospaxysamu 3a opmynon:

AL LBL i a6

_
6-

Je X — HOpMa NPUPOJAHMX BTpaT js (aKTUUHOIrO TepMmiHy 30epiraHHs, %0;
a — HOpMa IPUPOJHUX BTpAT AJIi BCTAHOBJIEHOTO — IONEPETHHOTO MOPIBHSHO 3

bakTuuHUM — TepMiHy 30epiranHsi, %; 6 — HOpMa MPUPOJHUX BTPAT IS

41



BCTAQHOBJICHOTO — HACTYMHOTO Micig (pakTHUHOTO — TepMiHy 30epiranus, %o;
6 — (akTUuHUA TepMiH 30epira”Hs, MicC.; ¢ 1 0 — BIANOBIAHO TOIMEPETHIN 1
HACTYITHUN TOPIBHSAHO 3 (DAKTHUHUM TEpMiHU 30€piraHHs, AJs SKUX BCTAHOBIICHI

HOPMH MPUPOJIHUX BTPAT, MIC.

Konmponwni 3anumanns
1. SIxi BUAM OYMCTKHA TPOBOIATH IS 3EPHOBUX Mac IMPOJOBOJIHYOTO Ta
HACIHHEBOTO MPU3HAYEHHS?
3 SIKOIO0 METOIO TTPOBOJISATH AKTHBHE BEHTUIIIOBAHHS?
XimMiuyHe KOHCEpBYBaHHS 3€pHa.

Sxi BM 3Ha€eTE 3aX0/11 OOPOTHOU 31 MIKITHUKAMU XJT1OHUX 3anaciB?

o oD

Sxuii 0611k MapTiid 3epHA MPOBOJATH I11]1 Yac 30epiraHHs?

Po3oin |1l. IEPEPOBKA 3EPHA HA BOPOIIIHO, KPYIIH TA OJIIIO

Tema 6. Bupoonuuymeo oopouwina

IInan nexuii
1. Bunau nomenis.
2. Cnocobu BUpoOJIeHHsI OOPOIIIHA 1 CXEMHU TEXHOJIOTTYHOTO MPOLECY.

3. [Noka3nuku sIKOCTI OOpOIITHA.
Jliteparypa:1, 2, 3, 10, 15, 17.

Kuarw4yoBi ciaoBa: Buxin OoporrHa; rmomMen; oOOMBHE, IIEpeTOBaHE, CisHE

OOpOILIHO; PO3CIITHUK.

Homen 6opowna — cykynunicme npoyecie ma onepayii, 5SKi nPo8oOsamMbs i3
3ePHOM [ YMBOPEeHUMU NPU 11020 NOOPIOHIOBAHHI NPOMINCHUMU NPOOYKIMAMU.

Buxogom wHasusaromv kinekicms OopouwiHa, 6upobneHo2o0 i3 3epHa 8
pe3yromami  tioeo nomeny. Buxio eupasxcaiomv 'y npoyeHmax 00 Mmacu
nepepobneroco 3epHa.. Tax, mooice oymu euxio 100%-nuii (haxkmuuno 99,5%-nuti),

SAKWO 8Ce 3ePHO PA30OM 3 OOMIUKAMU NEPEemBOPEeHO HA OOPOUIHO.

42



Kpim mozo, supobnsiomv oonocopmue 6OpOWHO i3 Cymiuli 3epHa nuteHuyi i
orcuma: nutenuyHo-ocumue (70 % nwenuyi i 30 % owcuma) 3 euxooom 96 % i
orcumnvo-nuieHuyne (60 % ocuma i 40 % nwenuyi) 3 euxooom 95 %. [na
NUWeHUYH020 bopowHa oonocopmHumu euxooamu € 96 i 85 %. Oonocopmuuil
nomen 3 euxodam bopowna 70% Oicmaromes maxodxc i 015 60POUHOMENLHO-
X7ibonexkapcokoi OYiHKU copmié NueHUuyi Ha OOCHIOHUX 1AOOPAMOPHUX MIUHAX.

Kumne bopowno sunyckaemoscs nepesadcno ooHocopmmue 3 guxooom 95; 87 i 63
%.

Tlomenu
Pa3zosi Iloesmoprosani
/ | \\
bes 3 mpociroBaH- O66uenuil Copmosi N
NPOCItO8AHHS HAM IpOAYKTIB — Y
npooyKmie posMeLy - -
pooy Husvbkocopmui Bucoxocopmui
posmeiy copmogi copmosi

(oOHOCOpmHI | (0OHOCOpmHI |

bacamocopmni bacamocopmui

IIpu pa3oBux nmomenax nepemeopeHHs 3epHa HA OOPOUIHO 8i00)8aAEMbCSL
nicis 00HOPA308020 1020 NPONYCKAHHI uYepe3 NOOpIONI0BAIbHULL MeXAHIZM abo
Mawuny. Buoinsroms mawunu maxkoeo muny: ’copHosi nocaou, Opoobapxiu.

IloBTOPHI MOMeNM nonsearoms y momy, wo 6Cio macy OOpoulHa KilbKa
pazieé  nmponyckamoms uepes NOOPIOHIOBANbHY MAwuHy. Jlo makux MauiuH
Hanexcamv 8anvbybosi eepcmamu. llicnisi npoxooscenus uepe3 8anbybOBUL
géepcmam npooyKm npoxooums yepes npocito8anbHy MAUUHY — PO3CIUHUK.

Kpim 6opowna, y npoyeci nomeny ymeopiowomvcsi NOOIYHI NPOOYKMU —
8i0X00U pIi3HOI YIHHOCMI, SIKI MICMAMb NeGHY KLIbKICMb 3epHA | HACIHHA OYp aHis,
oopownanu nun, eucieku mowo. Cni0 3a3Hauumu, wo po3pPAxyHOK 6UX00is
6e0embCsi HA OCHOBI HOPM SKOCMI 3epHa, nepeddaueHux noMeibHUMU 06a3UCHUMU

KOHOUYISAMU.
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AU

[Toka3HuKH SIKOCTI OOpoOIIHA

CBDKICTh: OOPOIITHO MOBUHHE MaTH CIa0KU

crenudivHuE OOPONIHIHUM 3aIax

XpycTiHHS: 7eEeKT, MOosiBa IKOTO B OOPOIIIHI € HACIIIKOM
BUPOOJIEHHS 13 3€pHA, HE JOCUTh OYHIIEHOTO Bil MIHE-

paIbHUX JOMIIIOK, a00 MOMEINTy Ha dKOpHaxX MOTraHo1
AKOCTI YA HENpPaBWILHO BCTAHOBJICHUX

Bonoricte: He nepeButtye 15 %

3apakeHICTh MIKITHUKAMH XJTIOHUX 3aIacis:

HC JOITYCKA€THCA

[Iki1yMB1 JOMIIIKK: AOoTTycKatoThes He Outbiie 0,05 %

HasiBHICTH MeTanioqoMimok: Ha 1 Kr 6opornrHa

JOIYCKAIOTh 3 MTI' MAJIOTIOAI0HOT METaI0 10 MIIIKH

HasiBHICTh pOpOCINX 3€pEH: KUTbKICTh MPOPOCIUX 3€PEH
y HapTii 3epHa, K€ BUKOPUCTOBYIOTH JIJI1 BAPOOHUIITBA

oopoiiHa, He nepeBuIlye 3 %

[Ipu 36epiranHi 60poI1lIHA B HBOMY

BiIOYBatOTHCS
[To3uTuBHI poriecu HeratusH1 npouiecu
— J103pIBaHHS — TipKHECHHS
+— TIOJIITIIICHHS ¥ NPOKUCJICHHS
KOJIOTTHUX BJIACTUBOCTEH [ IUTICHABIHHS
KJICHKOBUHHU —» caMO3irpiBaHHA

KoHTpoJIbHI NUTAHHS
[Ilo B po3ymiere iz BUXOJIOM OopoiHa? fki copTu OOpollHa BUPOOIISIIOTH B
VYxpaini?
Yum BIPI3HIIOTHCS pa30Bi TOMEIHN BiJl TOBTOPIOBAHUX ?
SIKi MOKa3HUKH SIKOCTI HOPMYIOTHCS CTaHapTaMu?
SIki HeraTHBHI 1 TO3UTHBHI MIPOLIECH BIIOYBAIOTHCA Ipu 30epiranHi 6oporHa?
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Tema 7. Bupo6nuumeo kpynie

Iinan nexyii

1. Buau xpymis.
2. CiocoOu BUPOOJICHHS KPYII 1 CXeMH TEXHOJOTIYHOTO TIPOIIECY.

3. [Toka3HUKH SIKOCT1 KPYII.

JlitrepaTtypa: 1, 2.

Karouosi ciioBa: copt, Bua Kpynu, HiepeTyBaHHsl, TApoTepMidHa 00poOKa.

3a ghizionociunumu HopmMamu Xap4y8arHs JOOUHI OOYIIbHO CUCEMAMUYHO

8600UMU 6 payioH pis3Hi Kpynu, y cepednvomy 14-15 ke na pik.

7.1. Bugu kpyniB

IMmono. I3 npoca 36uyaiinoco upobAIOMb KPYNY — NUIOHO ulliposare —
BUO20, NEPULO20 [ OPY2020 COPMY.

I'pevana kpyna. Bupobisiemovcs 3 nponapeno2o ma HenponapeHo2o 3epHa
2peuKu: A0puYs nepuio2o ma 0py2020 copmy, npooii, dicmuune peuane 60POULHO.

PucoBa kpyna. 3anedxcno 8i0 cnocoby obpoOKu 3epHa pucy Kpyna, ujo
BUPOOAAEMBCS, NOOINIAEMBC HA 08 8UOU: PUC WTIGOoBAHUL, PUC NOLIPOBAHUI.
Pospiznusaroms makooic puc suwjoeo, nepuioco ma opy202o copmis, puc OpooIeHu.

BiBcsina kpyna. Pospiznsaioms maki 6uou Kpynu 6i8CAHOI: nponapeHa
Hedpobaena, wnighosana, nirowena, kpyna “I'epkynec”. Bysae suujoeo, nepuioco
copmy.

Auminna kpyna. 3 sumeHo GupoONAOMb NEpPaosy | AYUMIHHY KDYNU.

Ilepnosa kpyna winighosana i noniposana, n’smunomepua. Auminna — Opoobena,

MPUHOMEPHA.
IMmenuyna kpyna. Kpyna “llonmascoka” — uwomupunomepua. Kpyna
“Apmex” — ye wacmumku Oysce noopibneHo2o 3epHa nuwieHuyi. Maunna xpyna
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BUPOOIAEMbCS NPU COPMOBOMY NOMENT NUeHUYD HA OOPOUHO MAKUX mMapox. M,
MT, T.
7.2. Iloka3HMKH SIKOCTi KPyn
Opeanonenmu4ni NOKA3HUKY (KOJP KPYNU, 3anax i cMak).
Bonocicmo — 3anesxcno 6io 6udy xpynu — 12—-15 %.
3apasicenicmov WKIOHUKAMU XAIOHUX 3anacié — He 00N)CKAEMbCAL.
Hasesnicmo domiwox — ix xinoxicmo ne nepesuwyye 0,2—0,8 %.
bumi s0pa — ix xinvkicmo ne nepesuwyye 0,3 — 1,3 %.
bopowenye — ne dinouwe 0,3 — 0,5 %.

Kpynnicmv abo nomep — genuuuna, po3mip 4acmuHoK Kpynu.

© N o gk~ owDd-

Kyninapui  axocmi — xonip, cmak, cmpyKmypa 38apeHoi Kauli,

MpUBANicmsv 8apiHHs, KoepiyicHm po38aprosaHoCmi.

7.3. CxeMa TeXHOJIOTIYHOI0 PoLecy

Yci cnocobu eupobnenus Kpyn ipyHmyOmsCs Ha MEXAHIYHIU MeXHON02l, Ky

6 3d2a/lbHOMY BUTIAO0I MOJICHA NOOAMU MAK:

Ouuwenns 3epHa 8i0 0OMIULOK

A 4

Copmyeanns 3epHa 3a KpynHicmio

A 4

T'iopomepmiuna 06pobka 3epra

A 4

Jlywenus sepna

A 4

CopmyearHs npoOyKkmie 1yujeHHs

A 4

LInigpysanmus i nonipysanms sopa

A 4

Pizanns (apo6iienHs) siapa 1 BUPOOJIEHHS HOMEPHOT
KpyInu

A 4

CopmyeaHHs i KOHMPOaL NPOOYKYILL
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KoHnTpoJbHi 3anutanus

Sxi BuaM Kpym BUPOOJISIOTH 3 OKPEMHX KYIbTYp?
3a SIKUMU MMOKa3HUKaMH BU3HAYAIOTh SAKICTh KPYMHH?

SIKi MOKa3HUKH AKOCTI HAJNEXaTh 10 KyJiHAPHUX MOKa3HUKIB?

HwbdPe

CxeMa TEeXHOJIOTIYHOTO MPOIECY BUPOOJICHHS KPYIIH.
Tema 8. Bupoonuymeo onii
IInan gexuii
Knacudikaris odmii.

CnocoOu BUpOOJICHHS OJTi1 3 HACIHHS OJIITHUX KYJBTYP.

Ouwnrenss oil.

> w D PE

[Toka3HUKHU SIKOCTI OJIii.
Jliteparypa: 3, 9, 12.
KuarouoBi ciioBa: ekcTpakiiis, micuiena, padinaiisi, M’ iTKa, pylIaHKa.

8.1. Knacudikauis oJrii
CupoeuHoto 01 6UPOOHUYMEA Ol € HACIHHA: COHAUIHUKY JTbOHY, O3UMO20
pinaka, apaxicy, 6a808HUKY, 2ipuuyi, coi, pUYUHU, MaKy ma iHWUX KYJIbmyp. 6Micm
onii 8 HACIHHI OKpeMux Kyibmyp 3anedxicumsv 6i0 6UO0BUX [ COPMOBUX
ocobnusocmet, Micys ma yMO8 IX GUPOWYBAHHS, alle 30e0i1buo20 — 8I0 YMO8
JHCUBNEHHSL, CMPOKI8 OOCMULAHHSA | 30UPAHHSL YUX KYIbMYP.

Onis, 5K 1 8CI HCUPU, € XIMIYHOIO CHOJIYKOIO 2NIIYEPUHY I HCUPHUX KUCTIOM.!

rjigepud  +  KHPHI KHCJIOTH — OJIiA + BOJA.
1 monexyna 3 monexkynu [ monexyna 3 monexynu
Kupwu, 110 YyTBOPIOIOTHCS 32 II€I0 CXEMOI0, MAlOTh Ha3BY TPUTITIIICPHIH.
Omnii 3HAYHOIO MIpPOIO BIAPI3HAIOTHCS OJHA BiJ OAHOI 3a CBOIMH (PI3MUHMMHU

BJIACTUBOCTSIMU 1 32 XIMIYHOIO CTPYKTYPOIO.
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3a @izuunumu cmanom
Z AN

/ N

Pinka oist (COHSIIHUKOBA, Tsepoa onis (kokocosa,
JUISTHA, MaKOBa, 1HIIA) 0J1is Kakao)
A 4 A 4
o cknaoy éxoosmo 6 o cxknaoy 6 ocnHognomy
OCHOBHOM) HEHACUYeHl 8X005IMb HACUYEHI HCUPHI
HCUPHI KUCTIOMU Kuciomu

Llpu 36epicanni onii 8i106y8acmbCsl peakyis OKUCIEHHS, Wo NPU3B0OUMb 00

32IPKHEHHS O,

3a 30amuicmio 00 UCUXAHHS

Onis  eucuxaroua (WIAHA, KOHOWAAHA). YV Hil OCHOBHY Mmacy
CMAaHoBIAMb  2iyepudu, 00 ckuaody axux eéxooames 50 — 60 %
ninonesoi ma 17 — 45 % ninonenosoi kuciom

Onis  uanigsucuxarda (06ABOBHUKOBA, COHAUWHUKOBA, 2IPHUYHA,
coesa). Jlo ii cknady exoosams eniyepiou ninonesoi 40 — 57 % ma
oneinosoi xkucirom 28—50%

Onisa, wo He @6ucuxae (PuUyuHosa, KACMOPOBA, KYHICYMHA),
CKA0AEMbCSL NEPesaANCHO 3 01ein080i kuciomu (83 %)

8.2. Cnioco0u BUpPOOJICHHS 0J1i1 3 HACIHHA OJIIMHUX KYJIbTYP

Cnocobu supobnenns onii

Mexaaiuauii (B OCHOBI XiMiuyHUH (eKCTpaKIlii) 3yMOBIIOETHCS
JIEKUTD [PECyBAHHS) BIIACTHBOCTAMH JIEAKHX PiJIH PO3UHHSATH
OJII0 1 HE PO3UUHSATH CKJIAJIOB1 HACIHHS




Cxema BUPOOJIEHHS 0JTiL

Ouuwenns HACIHHA 810 OOMIULOK

)

CywinHs HACIHHA

A 4

Biooinenus obononku (nyseu) 6io sopa
(wepemyearHsi)

A 4

Copmysanus pywanxu

A 4

Iloopibnenns si0pa Ha 8QIbYbLOBUX BEPCMAMAX

A 4

L'iopomepmiuna obpobKra m’smru

Y N\

Ilpecysannsa m’samku Ilponyckauns uepes naowunrbHy

8AIbYIBKY

A\ 4

llooaua nnacmunox 6
eKCmpaxkmop, YmeopeHHs micyeau

A 4

Dinompayisa micyenu

A 4

Bioain 6enzuny 3 micyenu
(nidiepisaroms napoiwo 00
memnepamypu 100 — 105 °C)

\ 4

Llidiepisatomb 00 memnepamypu
210 - 220 °C

\ 4

Oxon00s1cents onii

\ 4

Ouuwenns onii
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[IponoBxxeHHsa cxemu

Dizuune (8i0cmorosants, itbmpysanns,
yeHmpughyeysamms)

Ximiune (eiopamayis, 1y2o8a paginayis,
OKUCTIeHHS (hap0yBATbHUX PeHOBUH)

Dizuko-ximiune (8I00LII08aHHS 01, 0e3000payis —
BUOAIEHHS TeMKUX PeYOBUH)

8.3. lloka3HuKkM AKOCTI OJIil
Pospizuioioms maxi nokasuuku skocmi oaii:

1) opraHoJienTHYHI (3anax, Koiip, npo3opicmy),

2) KMCJIOTHE YHUCI0 — Kinbkicmb miniepamiec KOH, wo seumpauacmovcs na
Heumpanizayito GiibHUx dHcupuux kuciom 6 1 2 onii. Iliosuwene xkuciommue
YUCTIO CBIOUUMb NPO HULKY AKICMb OJlil,

3) WomHe YMCJI0 — KIIbKICMb 2pamié 1oody, W0 NOGHICMIO HACUYYE BLIbHI
36’a3ku 6 100 2 onii. Yum euwe tioone uucio, mum Kpawa AKicmos CUPOBUHIL,

4) unucao0 OMWJEHHSI — Kinbkicmb miniepamie KOH, sxa nompiona 0ns
OMUJIEHHSL 2Niyepudie ma O0ns Heumpanizayii 8INbHUX HCUPHUX KUCIOm 8 12
oniiy

5) BiacTiii o1l — xizbKicmb HeHCUPOBUX OOMIUIOK.
8.4. Binxoau nepepoOKu HACIHHS COHAIIHUKY Ta IX BUKOPUCTAHHSA

11i0 uac eupobnuymea onii 0OCHOBHUMU IOX00AMU € MAKYXa i uipom. BoHu
A6NAIOMb 06010 BUCOKODINKOBI YiHHI KOHYEeHmMposani Kopmu Ol meapuH. Ix
BUKOPUCMOBYIOMb OJisl BUPOOHUYMBA KOMOIKOPpMIB. Y Makyci micmumsbcsi 3HA4HA
Kinvkicmo 0LnKie (He menute 4,4 % cupoeo npomeiny), sscupy (0o 7 %), 3016HUX
peuosun (0o 1,5 %). llIlpom 6iopiznsaemovcs Hu3bKow onitinicmio (0o 1 %), momy

U020 KOpMOBA YIHHICMb HUMCYA. 34 3A2ANbHON NONCUBHICMIO MAKYXY 1 wpom
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NPUPIBHIOIOMb 00 3EPHOBUX KYIbMYD, W0 3HAYHO NEPesajdcaiomv ix 3a emMicmom
npomeiny. Ilicis odepoicanns y eupoOHUYMBI 80HU NOBUHHI MAMU B0JO2ICMb Y
mexcax 6—10 %. Bmicm pozuunnuxa 6 wpomi ne oinvwuti 0,1 %. Temnepamypa
nosunna oymu He euwja 35 °C, a 61imKy He nepesuwyygamu memnepamypy
HABKOAUWHb020 nogimps 6invue sk Ha 5 °C.

Maxyxy i wipom 36epiearoms HaACUNOM abo 8 MIUKAX y CYXOMY, 3amMeMHEeHOM),
0X010001ceHoMYy npumingenHi. Taki ymoeu nog'sizami 3 mum, wo Onis WEUOKO

OKUCTIOEMbCS  KUCHEM NO8impsl, NpoOoyKm 2ipkHe [ 1020 SKICMb  Pi3KO

3HUIICYIOMBCA.
KonTpoabHi nMTaHHA
1. Bumoru 10 SIKOCTI CHPOBUHU JJI1 BUPOOJIEHOT OJIIi.
2. Knacudikarris omii.
3. Mexaniunuii crocio BUpoOIeHHS OJIii.
4. XiMiuHMH criociO BUPOOJICHHS OJIii.
5. Padinaris omii.
6. Tloka3HHKH SKOCTI OIii.

Po3aia IV. BIOJIOI'TYHI OCHOBU OJIEPKAHHA MPOAYKIIII
POCJIMHHUIITBA 3 BUCOKNUMU TOBAPO3HABUYNMMU AKOCTAMHN
TA IIIIABUINEHOIO 3BEPEKEHICTIO

Tema 9. Bionoziuni ocnosu nexcxocmi

Ilnan saexuii
OnTumanbH1, HECIPUSITIUBI Ta €KCTPEMalIbHI (PaKTOPU KUTTH.
Oco0auBOCTI BUPOILLYBaHHS MPOAYKIIII 111 TPUBAJIOTO 30€piraHHsl.

OcHoBu (hopMyBaHHS JIEKKOCTI IJI0I00BOYEBOI MPOTYKIIIi.

> w b Pe

dopMyBaHHS AKOCTI MPOAYKIIIT TBAPUHHUIITBA.

Jliteparypa: 11, 13, 16, 18.

Kirouosi ciioBa: coptu, hakTopu KUTTS, JEKKICTb, (POPMYBAHHS SIKOCTI.
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['eneTnuHi TleskKicTs CTIHKICTB 10 XBOPOO 1
BJIACTHBOCTI |~ — copTy —»  HECHPHUATIUBUX YMOB
JIEKKOCTI cepeIoBUILA

Jleosickicmb i AKicmb pi3HUX COpmMIB NI0000BOHEBUX KYIbMYD 3ANEHCUMb GI0
Yio2o KOMNAEKcy (haKkmopis, 30Cepeodtcenux y HCUBOMY OP2aHIisMI ma no3a HuM,

aoaice BUSBNEHHA O3HAKU MOdHCe 3aneAcamu i 6i0 eniuey cepedoeuma.

9.1. Onmumanwvhi, HecnPUAMAUGI MA eKCMPEMANbHI (PaKmopu sHcumms
Pocnuna moorce nosnicmio eusgumu c60i 2eHemuyHi MONCIUBOCMI POCHIY,
PO3BUMKY, NPOOYKMUBHOCHII, JIEHCKO30AMHOCMI MINbKU 8 YMOBAX ONMUMANbHOT

3abe3neueHocmi 8cima pakmopamu Hcummsi, AKi piIGHOZHAYHI.

Csiti10

DaxTOpH KHUTTSA —  Tosimps

Bosora

Tenno [lo>xuBHI pe4OBUHU

®dakTopH, SIKIi BHOCATh KOPEKTHBU B
PO3BUTOK POCTIHH, BUSBICHHS a00

HpI/IFHi‘ICHHH FCHETUYHUX MOXKJIMBOCTEH

Cxuag rpyHTy

HasgBHICTh maTroreHis

HIkinHUKH

Birep

3a0py/AHEHHS IPYHTY, BOJU Ta MOBITPs

Kopexmueni ¢paxmopu Hepieno3Hauui 3a BNAUBOM HA POCTUHY | MOICYMb
nocuaumu abo nociabumu Gakmopu Heummsi.
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Cryninb 3a0e3me4eHoCTi pocjnH GaKTOpaMU KUTTH 3aJI€KUTh Bijl
TAKHX 3aKOHIB :
®  ONMUMYMY;
®  MIHIMYMY,
®  MaKCUMYMY.
9.2. Ocoobnusocmi supouiy8anna npooOyKuii 011 mpueanozo 30epizanns

30epexeHicCTh 3aJIeKUTH Bil KOMILIEKCY (paKTOpiB:

®  1PABUIILHO 0OPAHO20 COPMY,

® [PYHMOBO-KIMAMUYHUX [ MEMEOPOLOIUHUX YMO8 BUPOULYBAHMNSL,
®  MEeXHOJI02Ii BUPOWYBaHHS, HANPABIEHOI HA NIOBUUEHHS

JIEHCKO30AMHOCMI NPOOYKYIi.

9.3. Ocnoeu hopmysannsn nexickocmi nio000604e60i npooyKuii

JlexxkicTb — nomenyitina eéracmusicms copmis 30epieamucs NPOMsa2oM
BU3HAYEH020 Yacy 0e3 3HAYHUX 6Mmpam MAcCU, YPadiCeHHs QimonamozeHHuMu ma

QizionociuHumu x60pobamu, NO2ipuieHHs MOBAPHOL, Xap4o6oi i HACIHHEBOIL AKOCMI.

['pynu m1og00BOYEBOT NMPOAYKILii 3@ JEKKICTIO

JABOp1IHI 3epHITKOBI, CyOTpOMIvHI, JIucTkOBI OBOYI,
O0BO4l1 TPOTIYHI TUIOIH 1 TUTOIOBI SICOAU Ta VIO
0BOY1 KICTOUKOBHX

daktopu, mo HOPMYIOTh JISKKICTh

Copt

[ pyHTOBO-METEOPOIIOTTUHI YMOBH BUPOLIYBaHHS

ATpoTexHIKa BUPOITYBaHHS

TexHomnoris BUPOITYBaHHS

TexHooris TpaHCIIOPTYBAHHS

Texnonoris 30epirans
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JlexkKicTh BUPAXKAKOTH Y THAX i NOAUIAKTH Ha:
* BUCOK));
* cepedHio;
* HU3bKY.
30epekeHIiCTb — nposGIeH s 1edHCKOCmi Ui I copmie Kapmoniii, 080Yi8 |
nI00i6 68 YMOBAX NEBHO20 CE30HY, 30HU BUPOUYBAHHA NPU BUIHAYEHUX DIGHAX
acpomexHiku, mexHono2ii 1 pedxcumy 30epicanus. Bowma xapaxmepuszyemwvcs
CMpoKoM 30epicants i cmynenem 3MIiHeHHs i1 AKICHUX NOKA3HUKI6 3a yell nepioo.
V3acanvnenns pezynomamie 30epedxcenocmi 3a OeKibKa poKi6 00380JI51€ NEBHOIO

MIPOIO OYIHUMU JIEAHCKICMb.
KoHTpoJubHi 3antnTaHHsA

1. Ponw copty B 30epiranHi CHpOBUHHOT MPOAYKIIIi.

2. ®opmyBaHHS JISKKOCTI ITPU BUPOITYBaHHI B ONTUMATBHUX, HECTTPUATINBUX
1 eKCTpeMaJbHUX YMOBaX.

3. TlosicHITh MOHSATTS JCKKOCTI 1 30€pEIKEHOCTI.

Tema 10. Ocobnusocmi xeopoé i nowkodicens

nio uac 30epizanna poCAUHHOL CUPOBUHU

Ilian Jekmii

1. B3aeMOBITHOCHMHM POCHHH 13 30y ATHUKAMU XBOPOO 1 MIKITHUKAMHU.
2. XBopoOu.

Jlireparypa: 4, 5, 11, 18.

Kurouosi cioBa: ditonaroreH, XBopoOu, MiKpoOOpraHi3Mu, CHPOBHUHA.

10.1. B3aemosgionocunu pociut iz 30y0OHuUKamu xXe0poo i WiKIOHUKamu

30amuicmb  MIKpoOpeaHizMy SUKIUKAMU XE0poOYy y POCIUH HA3UBAIOMb
NMaTOreHHICTIO, a cam opearizm — (PITONATOTeHOM.

Axuwgo 36y0HUK X80p0OU, 3A00801bHIE CB0I nompedu 8 Oxcepenax eHnepeii 3a
PAXYHOK [HUL020, MO 1020 6iOHOCAmMb 00 rerepoTpodiB, mobmo mux, wo
Xapyyromscsi  20MOGUMU  OP2AHIYHUMU PEYOBUHAMY, IX UYACMO HA3UBAIOMDb
napazumamu.
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36y0nuxu x60poo

Obnicamui Daxyremamushi

O0airaTHi  napazumu  HCUBIAMBCA 3 JHCUBUX — KIIMUH  POCIUH,
(hakyJIbTATUBHI — Op2aHIUHON PEUOBUHON MEPMBUX KIIMUH, BOHU MONCYMb
gecmu  AK  canpo@imuuti  (HCUBUMUCA — MepMEUMU  KIIMUHAMU), MaK |
napasumuyHUuLl Cnocio Hcummsi.

Xeopoou

Obnicamui DaxyromamusHi
(yMOBH1)

10.2. XBopoou

Bunu xBopo6 npu 30epiraHHi COKOBUTOI CUPOBUHU

['pnubKoBi bakrepianbHi ®i3io0TiuHI
—» dirodropa —» MOKpa rHWIb —» 3arap
—> cipa THUJIb —» KUIblIEBA THWJIb — TIIIIKIPKOBa
—> Oula THIIb —> TBepJla YOpHA THUIIb IUIIMUCTICTh
—> [UI0JIOBa THWIb =~ [—» Oypa OakrepiaibHa % MOKPHUH OTIK
—> Ca)XKOBUH rpud THWJIb —»> 0OypIHHA M'SKyIIIa
—> IUTICCHI —»  CJIM30BUH OaKkTepio3 (HTHWIL CepAcUKa
—> YOpHA THIWIb —» CyAWHUHN O0akTepio3 | HKOHATaHOBA

—>Domos TUIIMHUCTICTh
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KoHnTposbHi 3antuTaHHs

1. VYkaxiTh O10JOTIYHI TEPEIyMOBU JII PO3BUTKY UIKIJJIMBUX MIKPO-
OpraHi3MiB Ha POCITUHAX.

2. Y 4omy TNOJATalOTh IPHUHIMIIMA CHIBICHYBaHHS POCIUH 1 30YyJIHHKIB
XBOpP06?

3. Y dyomy nosisirae B3aEMO/Iis1 TATOreHa 1KMUBOTO OpraHizMy?

4. Ha3pite ABI OCHOBHI rpynu 30yAHUKIB XBOpoO 3a cmocoOom
BUKOPHUCTAHHS OPTraHIYHOI PEYOBUHH.

5. Y yomy nosnsirae cuM0103 Mi>K OOJITaTHUMU Mapa3uTaMH 1 pOCIUHOIO?

6. SIkux onTUMaJBLHUX Ta TITPOTEPMIYHHUX YMOB 1 PEakilii cepeaoBHINA
BUMAraroTb MIKPOOPraHi3MH JJIsl YCHIIIHOIO PO3BUTKY 1 MPOHUKHEHHS B
POCIMHHUIN OpraHizm?

7. Ha3BiTh OCHOBHI1 TpynH XBOPOO.

8. Uum (izionoriuni Ta OakTepianabHi XBOPOOU BiIPI3ZHAIOTHCS BiJl TPUOKOBUX
XBOPOO?

9. IlepeniviTh OCHOBHUX MIKIJHUKIB CHPOBUHU Ta MPOJIOBOJIBYMX TOBAPIB.
Tema 11. CTiiiKiCTh POCIUHHOI CHPOBUHU
I1lnan aexkumii
1. BupokeHHs 1 CTapiHHS COPTIB Ta 3aXUCHA i KIITHH.
2. bioximiuHa mpupoAa CTIHKOCTI POCIMHHOI CHPOBHMHH IO TMapasuTapHHUX i
(b1310JI0TTYHUX 3aXBOPIOBAHb.
Jliteparypa: 4, 5, 11, 18.
Kuaro4oBi cjioBa: crapiHHs, TOCTUTAaHHS, CTIMKICTh, 3aXUCT 3aXBOPIOBAHHS.
11.1. Bupooosicennsa i cmapinna copmie ma 3axucHa 0is KaimuH
O3HakaMy BUPOJIKCHHSI Ta CTApiHHS TIJIOJIIB 1 OBOYIB €:

® ypadiceHHsl QizionN02TuHUMU X8OPOOAMU,

® 3MiHeHHS (hopmuL.
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3 gikom y KIimuH

Liosuwyemocs ITocunroerses Y TBOPIOOTHCS
8 ’A3KiCMb riapodiIbHICT KpUCTATIYHI BIJKJIA-
NPOMONAAIMU KOJIOiI1B JIEHHS COJIEW KAJIBIIIO

OnHOYaCHO MPOXOASTH 1HIII MPOIIECH, SKI
00YMOBJIIOIOTh CTIHKICTh

— e

Axmusna Ilacuena
A 4 A 4
Ymeopenns 6 knimunax Ymeopenusa y nnodis i osouis
3AXUCHUX PEYOBUH J MEXAHIYHO20 3aXUCMY),
npomu napa3umie B " | saxucnoi piounu i cmonu

BioximiuHa mpupoaa CTIMKOCTI 10 mapa3uTapHMX i (i3i0JIoriYHuX
3aXBOPIOBaHb

JIii MiKpoopraHi3MiB 3aJieXxaTh Bi/l:
® memnepamypu,
® GIOHOCHOI 8071020CMI;
® 21308020 CKAA0Y ammocgepu.

Konmponwvnui 3anumanns
1. Bix 4oro 3aieXuTh CTIHKICTB IJI0IIB?
2. Y 4yomy MOJsITa€e 3axucHa Jis peUYOBUH, 10 YTBOPIOIOTHCSA Y BIANOBIIL Ha
ypaKeHHS MMapa3uTom?
3. Konu yTBOpIOI0THCS (PiTOANEKCHHM 1 SIKA X POJIb Y CTIHKOCTI POCIUH?
4. Slki  (i1310J0TrYHO AaKTUBHI PEYOBHHHM, TOOTO TOKCHUHH, YTBOPIOIOTH

MIKpOOpTaHi3Mu?
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MikpoopranizsmMu BUAUIAIOTH

depmenTH, 32 T0IOMOTOI0 SIKMX PO3KJIaAal0ThCsl OPTaHIvHI

PEYOBHHU 1 TKAHUHU

CrupTy Ta anbaeriau

— Areton

[IpoaykTu po3nany OUTKOBOT MOJIEKYIIH

| 111 pegoBUHM

Pi3HOMaHITHI OpraHiuH1 KUCIOTH

3axuCT POCIMHU FOCIOAps CKIAAAETHCS 3

OxucIIoBaIbHOT CUCTEMU TKAaHUH

BrnactuBocTi 30epirati HOpMaJbHUIA PIBEHb TUXaHHS

BriacTMBOCTI aKTUBI3YBaTH JUXaHHS Y BIIMOBLIb HA YpasKEHHS

CTIfKOCTI TKAHUHU CTOCOBHO JIO TOKCHYHHUX BHJIUICHH I'pHbOa

BractuBOCTI OpraHi3sMy BECTH OKUCJICHHS 10 KIHIIS

30epiraHHs BIIMOBIIHOTO CIIBITHOIIEHHS MDK MpOIecaMu

aHaepoOHOTro Ta aepOOHOTO TUXAHHS

5. TloscHITH cyTh (1310JIOTTUHUX TIPOLIECIB, 1O BIAOYBAIOTHCS B POCIUHI Y
BIJINIOBIJIb HA YPAXXEHHS [1apa3uTOM.

6. bioximiuHiI 0COOIUBOCTI CTIHKOCTI POCITHH.

Tema 12. Cman cnokoro nniodoo6oueeoi npodykuii

IInan aexmii

1. IToHATTS, MPOTIKaHHS Ta 3aJIEKHICTh CTAHY CIIOKOIO BiJl 0COO-TMBOCTEN
COpPTY, YMOB BHUPOILYBaHHS 1 30epiraHHsl.

2. Jlo3piBaHHS 1 ITy4YHE JO3aPIOBAHHS IUIOIB 1 OBOYIB.
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3. BioxiMist crioKo¥0.
Jliteparypa: 4. 5, 11, 13, 18.

Kuro4oBi cjioBa: criokiii, COpT, 103piBaHHS, 103apIOBaHHS, TUIOAH, OBOYI,

KapTOILUIsl, POCTOPETYIIOBANIbHI PEYOBUHH.

12.1. IIoHATTSH, NPOTIKAHHA TA 3aJIEKHICTh CTAHY CIIOKOI)

BiZI 0c00JIMBOCTEIH COPTY, YMOB BUPOLIIYBAaHHS i 30epiranus

Cnokoem Y POCIUH 66aAs0CAEMbCA  CMAH, NPpU AKOM)Y 3HAYHOIO MipOlO,

NPUZYRUHAIOMBCS NPOYECU I PI3KO 3HUINCYEMBCS 0OMIH PeYoB8UH, A 6MICM KAIMUH
3a3HAE 2MUOOKUX 3MIH.

YMOBU BUPOILIYBaHHSA
Ta 30epiraHHs

@ CTaH COOKOIO

I'mboxuii Bumymienmit
Kaproms
D Kopenennoan
[uGyst
Kanycta
YacHuk

Ctpok 30epiradHs Ta SKiCTb OBOYIB 1 IUIOIB, IO 30epiraroThCs, 3aJIe’KaTh Bl
TOT0, SIK TPOXOAUTH NIEP10 CIOKOIO.

11i0 uac niocomoexku 00 cnokoo:
® CKOPOUYEMBCSL MONCIUBICMb HAOIUWKOBO20 HAOXOONCEHHS KUCHIO 00
MIHIMALHUX HOPM OJIs1 AePOOHUX NPOYECIB;
®  DYX peuoBUH V CYOUHONPOBIOHIL CUCTNEMT 3HUNCYEMbC,
®  NPOMONEKMUH NOCMYNOBO NOUUHAE NEPEXOOUMU 8 NEKINMUH,

® ) CmIHKAX KIMuH 8i00Y8AEMbC npoyec 00epes sHIHHA 3 PAXYHOK
BIOKNAOEHHSL JIIeHIHY;
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®  PO3YUUHHUU NEeKMUH NIOBUWYE 8 A3KICMb KIIMUH, Wo YMmMpYOHIOE
NOGIMPONPOHUKHICIb.
3a TpuBaiCTIO MEPioay CMOKOK COPTH KAPTOILIi MOKHA PO3ALINTH Ha
TPHU Ipynu:
1. Copmu 3 mpusanum i enuboxum nepiooom cnokoro (30-34 muoichi).
2. Copmu i3 cepeoHbo0 mpusanicmio nepiody cnoxoio (0o 21 mudichs,).

3. Copmu 3 0yaice KOpOMKUM NepiodOM CHOKOIO.

IIpuyuHaAMH BCTYIIAHHSA POCJIMH Y CTAH CIIOKOIO €:
® 6i00COOIeHHS NPOMONIA3MU,
® 110pYULeHHS NPOMONAASMAMUYHO20 MIJICKIIMUHHO20 36 A3K),
® 710584 8 SI0PI YUCETIbHUX 3ePeH, Ki MicpYIOMb 8 HABKOJIUUIHIO NIA3MY;
® 3MiHA HANPABIeHOCMI (hepMeHMOBAHUX NPOYECIB [ nepesaza CUHMe3y,
® 711ePemBOPEeH s HYKICIHOBUX KUCIOM [ 3HUKHEHHS. ) 6IHOK 0)1b0 mioHyKei-

HOB0I KUCTIOMU.

12.2. J/lo3pieanns i wumyune 003apro6aHHsA na0oie ma 0604ie

3anesxcno 6i0 30amuocmi 003pisamu naoo0U i 10006 080Ul NOOINAIOMbCA HA
mpu cpynu:

1. Osgoui i nnoou, sxi 0o3pisaromv MiNbKU HA MAMEPUHCHKIU pOCauHi. /o Hux
BIOHOCAMb KABYHU, OAKIANCAHU, OLIbUICMb N100I8 A2IOHUX KICIMOYKOBUX POCTUH.

2. Ogoui i n1oou, sAKi ModHCyms 003pieamu HA MAMEPUHCHKIU POCIUHI, a
makodc npomsicom nepiody 36epicanns. lle Oumi, ocipku, nepeys, momamu,
A0aYKa, 2pyuli paHHix copmie 003pisaHHs, AOPUKOCU, NEPCUKU, OesIKI COPMU CTUBU.

3. IInoou, sxi oospisarome npomscom 30epicanus. Jlo yiei epynu Hanexcamo

NI00U AONYK 1 2pYuL CepeoHb020 Ma Ni3HbO20 CMPOKI8 003PIBAHHS, YUMPYCO8I, aliaa.

IcHye ropmMonanbHa Teopisi J03pPiBaHHAA 17100i8 Ni0 GNAUBOM emUTEH).
CUHmMe3 emuieHy 6 JAHYloZY peaxkyil maxkui: S-adeHo3uriMemionin —l-
aminoyuknonponankapoornosa  kucioma  (ALK)  cummezy —  AI[K—

(emuneHymeoprosaivHull hepmenm)— emuieH.
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AHbnyka nicis 30upanHs ma HA0X00ICEeHHs HA
30epieanHs npoxoosms mpu azu

llepwa ¢haza — lpyea ¢aza — cnoxoro — Tpems ppaza
Tlocunene sunapo- bionpoyecu 3nuoiceno Pizke nidsuwenns
8YBaHHSL 800U 00 MIHIMYMY BUNAPOBYBAHHS 800U

Tocunene ouxanns

3M€HW_)/€WZbC}Z euna-

|| posysanHs 6oou

Ineepcis caxaposu

llepemeopenns

KPOXMATIO 8 YYKOP

Kpoxmane noguicmio

Liosuwenuti posnao

nepexooumsu y yykop KUCTIOM, NeKMUHY
llosinvha ineepcis Llepexio npomo-
caxaposu 3 00HO- NeKMUH) ) POIYUHH)
YACHUM pO3Uen- Gopmy nexkmumy
JIEHHAIM KUCTIOM
Jo3pieanns
—
Llecmpyxmugni Cunretuyni (aHAOOTITUYHI)
(kamabonimuymi) poLeCu
Llecmpykyis xn1oponnacmis Ymeopenns xkapomunoioie i
AHMOYUAaHIE
Posnad xnopoginy Tocunenns eenepayii ATD
L'ioponiz kpoxmanto
Bzaemonepemeopenns yyxpis
Lecmpykyisa xuciom
Cunme3 1emKux pevosum
Oxucnenns cybcmpamis
3binvuenns akmusnocmi L[TK
Inaxkmueayis ¢enonvrux (yurry mpurapboHo6ux
3’€0HaHb ] Kuciom)
Po3uunennsa nekmunis ] Iliompumanns
MIMOXOHOPIANLHOT

61




[Imonm

KinimakTtepuuHi, y sIKUX y
nicJs30upalibHAN TIepio] AUXaHHS
MOCHJIIOETHCS, @ IOTIM 3HIKYETbCS

HexnimakTepuyHi, y sSIKUX
NUXaHHS IUIOAIB I Yac
30epiraHHs HEe 3MIHIOEThCS

Abpuxocu

— ABOKazno

— bananu

- | AKTHUHITIS

— deiixoa

— [rxup

— Masro

[lamas

— ['pymmn

—  llepcuku

— CauBu

— Tomaru

JnH1
SA6myka

— AIeIbCUuHHU

— Ananacu

— BuHorpan

— Bumi

Cynurii

JIumoBM

— OnuBKH

12.3. BioxiMisl ClIOKOI0

Kaproms, oBoui Ta muioau micist 30MpaHHs MPOJOBXKYIOTh JKUTH, aJie JPKEPEIOM
niATpUMaHHS (i310710r0-010XIMIYHUX MPOLIECiB 1 BAPOOHUKOM HEOOX1THOI A1 HUX €Heprii
CTalOTh TUIBKH 3amacHi peuoBUHU. POpMOI0 0OMIHY 13 CEPEAOBHUIIEM CIYKUTh JUXaHHS.

CxeMaTH4HO JTUHAMIKa JUXaHHS [UI000BOYEBOT MPOIYKIii Mif] yac 30epiraHHs Moxke OyTu

npeacTraBjicHa TAKUM YHHOM!
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Ilepioo 36epicanns i izionociunuil Iumencusnicmo ouxanmus
cman

3axnadanmus 6ocenu Bucoka

3b6epicantsl 63UMKY Husvka

1Ipobyoowcenns eecrnoro 1liosuwena

Jlo3pisanus (knimaxc) binvw inmencusna
Ilepespisanns ma cmapinus Ilocmynosuii cnao

Jlo3piBaHHS CYNIPOBO/IKY€ETHCH:
® 3pocmanHaM OIIK0B020 OiOCUHmME3Y,
® Oezpadayicio opeawei;
® 3HUINCEHHAM OIi AHMUOKCUOAHMIE,
® aKmMueizayicro, a NOmim cnadom pobomu pubocom,
® 301bUEHHAM KITbKOCMI pUOOCOM | 3MEHULEHHAM MOHOCOM,
® 11epemBopPeHHAM NOAICaxapuois,
®8MpPamor0 NPYI’CHOCMI KIIMUHHUX CHMIHOK NA00I8 I NOPYUEHHAM
CMPYKMYpu pOCITUHHUX MKAHUH.

YV peeynayii 0ii 6ionoeiuno akmusHux peyosur 8euKa poib HANEeH UMb
(piToropmonam, momy mpeba 3Hamu, Ha WO GNIUBAIOMb AYKCUHU (IHOONLIOYMOBA
Kucioma), abyuzosa KUcioma, YumoxiHu ma 2ibepeninu.

Inpoainourosa kuciora (10OK) sampumye ooszpisanns.

AOUM30Ba KHMCJIOTA pe2yioc NPUCKOPEHHs O0O03PIBaAHHS ma 3ampUMAHHSL
POCMY POCIUHHO20 OP2AHIZMY, NIOMPUMYE 3ATEHCHO BI0 il KIIbKOCMI CIMAH CROKOIO
Opeauizmy abo CIMUMYIIOE HACMAHHA Nepiody AKMUBHO20 PO3GUMKY.

VYrpaBiaiHHS CIIOKOEM TIOA00BOYEBOT MPOAYKIIIT MOXKHA 3A1MCHIOBATH
BIJIMMOBIAHUMU PEKUMaMHM 30epiraHHs

THonuoscena memnepamypa canomye 6ci Qiziono2o-6ioximiuni npoyecu

Bucoxi  konyenmpayii  CO, enmuearomv Ha  OKUCTIOBAIbHY — CUCHEM)
MIMOXOHOPIL, OYHKUIT OKpemux opeamen — moOmo Ha HCUMMEOIIbHICMb
KIMUHU 8 YUIoMY, He2amueHO NOSHAYAOMbCS HA (DYHKYIOHYB8AHHI MOJIEK)L
Manix-hepmeHmy, npuSHILYEMbCst OUXAHHS, 2ATbMYIOMbCA I3I0N020-010XIMIYHI
npoyecu

3menuenns KonyeHmpayii KUCHIO 8 HABKOJIUUHLOMY CEPeO08UYI SHUNCYE
pisensb ouxanmus, npu 3menuienni O, 0o 1% nouunaromvcs cnupmose
OpoOinHA | He36opomHi npoyecu, oepiyum KUCHIO 2albMY€ HAKONUYEHHS]
Manik-gpepmenmy, 3MEHULYEMbCA YMEOPEHHS. eMmUNeHY, 2albMYEMbCS
003piBaHHS
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Buxin i3 cTaHy CIIOKOI0 BU3HAYAETHCS:

® 1POOYOINCEHHAM MOYOK POCIY,

® QKMUBI3AYIEI0 HYKICIHOBUX KUCTOM.

Y npoyeci 36epicanns nocmiuno 8i006ysaromeucs npoyecu 003pPIBAHHA mda
cmapinus. Y pocaun 3HUNCYEMBCA CHPUAMIUBICMb 00 HAKONUYEHHS MAaKUX
3aXUCHUX  pedosuH, AK  @imoanexcunu, ingopmayiina PHK  nouunae
CIMUMYTI08AMU HAKONUYEHHs OLIKI8, SKI NPUCKOPIOIOMb NPOYeCU CMApiHHAL.

PocTtoperymoBaibHi pe40BUHA
[

v
AKTHBiStlTOpH IHFi(iiTOpI/I
'
—_ Avkcun e—] TiGepenin TeprneHoinHa Tpyna
—> MOCHUIIOE | CIIpHUSIE TIICH- —> a0IM30Ba KHUCJIOTa
MTOTJIMHAHHS BO/I ’:> HIO 1 pO3TATY-
—> IJIBHUIIYE BaHHIO KJIITHH
: ®eHobHA rpyna
IIJJACTUYHICTD
KIITHHHUAX CTIHOK => xodeliHa KuCI0Ta
—> aKTUBI3Y€ JUXAHHS —> CKOIIOJITUH
—> IJBHUIIY€E IHTEHCHB-

HICTh TTPOTIKAHHS
0OMIHY PEYOBHH

—> Oepe yJacTp y

MITPUMaHHI

CHEPTETUYHOTO

OamaHcy

Crapinns >
Kpwutepii o3Hak cTapiHHS O3Haku nponecy CTapiHHA
—> YHIBEPCAIbHICTh —» PBKMIA cria]l JUXaHHS
—» TIOCTYIIOBICTh y KJIIMaKTEPUYHUX TIJI0/T1B
—> CH/IOTECHHICTh —»HAKOTIMYCHHS TIEPUKHUCIB
—> pYWHIBHICTb y KJIITHUHAX
—> aKTUBHE BUJIUVICHHS €TUJICHY
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KoHTpoJbHi 3aniuTaHHA

1. o Take crokii KapTOILIi 1 OBOUIB?

2. Y SKHX OBOYIB HEMA€E CTaHy CIIOKOI0?

3. TlosicHITB, sIKI OCHOBHI XIMIYH

1 Ta (1310JI0T1YHI MTPOIECH B1I0YBAIOTHCS B

OBOYaX MpPH MEPEXO/i iX 10 CTaHy CIIOKOI0?

4. Ha ckiIbKy IpyTI 1 Ha sIKi caMe TIOJIUISFOTh COPTH 3a TPUBAJIICTIO CTaHy CIIOKO0?

5. 3alexHICTh TPUBAJIOCTI CTaHy CIIOKOIO B1Jl YMOB 30€piraHHs.

6. Sxi ¢izionoriuni Ta 610XiMidHI 3MIHH BiI0OyBarOThCS B Oynbp0ax KapTOIL

IIPU BUXOJI 1X 13 CTaHy CITIOKOO?

7. TlosicHITH pI3HUIIIO MIXK ()1310JI0TIYHUM CTAaHOM CIIOKOIO Ta BUMYIIICHUM.

Tema 13. Bionoziuni ocnogu 36epizannsa niodoo6ouesoi npooykuii

IInan nexuii

1. B3aemoist Macu POAYKITi Ta 30BHIITHBOT'O CEPEIOBHIIIA.

2. 3MiHH, 1O B1I0OYBaIOTHCS MpuU 30€piraHHi II0J00BOYEBOT MPOAYKIIIi.

Jlireparypa: 3, 6, 11, 18.

Kuro4oBi cjioBa: maca, €HIOT€HHI (PaKTOpH, EK30T€HHI (PaKTOpH, JUXAHHSL.

13.1. Bzaemoaist Macu NpoayKIlii Ta 30BHIIIHBOTO0 CePeI0BHIIA

AOI0THYHUX

S

biotnunux

| DopMyBaHHS SIKOCT1 IPOAYKIIIi

3aknagaHHs AJig 30epiraHHs TOBAPHOT MPOIYKIIIT

/

Enporenni gakropu

dizi1050r14H1

bioximiuni

biodiznuni

T~

¢ > Ex3orenHi gakropu

—|3OBHimH€ CepeIOBHIIE |

MikpoopraHizmu

ArpoTexHika Ta yMOBHU
65 BHUPOUTYBaHHSI




['pymyBaHHS MJ10J00BOYEBOI MPOAYKIII 32 CTYIIEHEM JIEXKKOCTI

I I = ]

Ilepia rpymna Hpyra rpyna Tpers rpyna Yersepra rpyna

I -

ITnoam - ‘_ Sromu

— Kopenemnoau JIuctoBi oBoUi1
a0myKa,

—|  [uOymuan TpYIII, aifBa

— Byns0u

—-|Kauanu kanyctu

13.2. 3minm, mio Big0yBaroThCs mia yac 30epiranus
ILUI0I00BOY€BOI MPOAYKIIL

Llicnsa 30upanns 6 pocaunHiti CuposuHi 6e3nepepsrHo NPOMIiKarms CKIAOHI

ma ¢hizionociuni npoyecu, 20106HUM 3 IKUX € TUXAHHS.

Jluxanns

. .,

r o
Aepobne J AHnaepobue

«

CsH1,06 + 60, = 6CO, + 6H,0 + 2822 k/[we  CeH1,06—2CoHsOH + 2CO, + 118
K/ .

6CO2
K = =1
A 602
Lpu oucumunsayii a6ayunoi kucromu:
C4H605 + 302 = 4C02 + 3H20,’ ,ZZK = 4C002 = 1,33
2

IIpu oxucnenni xcupis i oinkie JJK <I.

IHTeHCHBHICTB JUXAHHS 3aJ1€5KUTH Bil:
® ocobausocmeti copmy;
® CImyneHs Cmu2iocmi,
® 710UKOOIICEeHHS,
® 08 30epicantsl;
® 30CMOCY8AHHA XIMIYHUX NPEenapamis,
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® CIMpYKmypu HeCmaHOapmHoi 4acmuHu moujo.
[Ipy mnopymieHHi yMOB 30€piraHHs y COKOBUTIH MPOAYKIli MOXYTh

Bi0yBaTHCS Taki MPOLECH:

® g anenns;

® 1POPOCMANHSL,

® 3a0yxa;

® CaMO3I2PI6AHHA,

® GIONOMIGAHHA,

® YpadicenHs Xeopobamu;

® 3aMep3aHHsL,

® 3MIHA XIMIYHO2O CKAAOY.

KoHTpoJibHI 3an1uTaHHA
[lepeniuith ocHOBHI (hakTOpU (HOPMYBAHHS JIEKKOCTI MIPOTYKIIIi.
Ha3BiTh OCHOBHI ()aKTOPH JKUTTS POCIIUH.

VY yomy nosifrae iHAETEPMIiHI3M (HE3aKOHOMIPHICTD) MTPOIIECIB MAaCOOOMIHY?

> w D Pe

Ha3BiTh €eHJ0reHH1 Ta €K30TeHH1 (DaKTOpH, SKI BIUIMBAIOTh HA MPOTIKAHHS

MPOILIECIB MAaCOOOMIHY.

5. ¥V ckuibkox (a3zoBUX CTaHaxX 1 SIKHUX caMe IepedyBae BOJOTa B Xap4yOBHX
MPOJYKTaX MPU TEMIIepaTypl MOHAJ KP1OCKOIIYHY?

6. YV Burmagl 4oro BiAOYBa€eThCs MEPEHOC BOJOTH B KaMISIPHO-TIOPHCTUX
Xap4OBUX MPOTYKTaxX?

7. Sk po3paxyBaTu 4aCTKy BUMOPOKEHOI BOJIU B MPOIYKTI?

8. Sk 3MIHIOETBCS MIITBHICTh TPOIYKTIB MPH iX 3aMOPOKYBaHH1?

Tema 14. MarepianbHo-TexHiYHa 0a3a 30epiraHHs

TLUI0100BOY€BOI MPOAYKIIiL

Ilnan aexkmii
1. CranioHapHi CXOBHIIA JIJIi COKOBUTOI MPOTYKIIIi.
2. O0nagHaHHS CXOBHILI.

3. CuCTEMHU HITYYHOTO OXOJIOKEHHS B CXOBHUIIAX.
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4. MeToau CTBOPEHHS PETYIHOBAHOTO Ta MOAM(PIKOBAHOTO CKIIA/IIB
ra3oBOr0 CEpPEeIOBHUIIIA.

5. JlogaTtkoBi GakTopH, 110 MOKPAIIYIOTh 30€peKEHICTh MPOIYKIIi B
CTalllOHAPHUX CXOBUIIAX.

6. [linroToBKa 10 ce30HY 30epiraHHs.

Jliteparypa: 3, 11, 16, 18.

Kuro4oBi cjioBa: cTamioHapHi CXOBHINA, THMYACOB1 CXOBHIIA, O0JIaTHAHHS,
pETYIhOBAHE Ta30BE CEPEIOBUIIE, IITYIHE OXOJIO0HKESHHS.

14.1. CranioHapHi cXOBHUIIA JJI51 COKOBUTOI MPOXYKIIl

Crauionapui cxoBUIIA — ye KanimaivbHi CHOpPYOU, NPU3HA4eHi Oisl
30epicants  NPOOOBOILUUX  MOBAPIE  BEIUKUMU  NAPMIAMU, BUKOHAHI 3d
cneyianbHUMU nPOeKmamu, 0OIAOHAHI CUCEMAMU Pe2YTIOBAHHS PEHCUMY.

Cxosuwa 051 KApmMonJi, 0804i8, pyKmis po3pizHIOIOMb 3 NPUSHAUEHHSM,
NIAHYBAHHAM,  MICMKICMIO,  0Y0i8elbHO-KOHCMPYKMUBHUMU — OCOOAUBOCMAMU,
cucmemamy pecynr08anHs YMo8 30epieants, cnocooamu po3miujeHHs npooyKyii,
MexaHi3ayicro BAHMANCHO-PO3BAHMAINCY BATNbHUX pobim, EKOHOMIYHUMU
noxasuuxamu. Cymiche 30epicanns pi3HUX 6UOi8 NPOOVKYIL He 3AcmOoco8yIomb
MOMY, WO 8UMO2U 00 YMO8 30epicanHsi abo Cnocoou ix posmiujeHHs, 51K npasuo,
HeOOHAKO8I.

3a micmkicmio munogi cxoeuwja NoOOLIAIOMb HA MAji, CepeoHi | BeluKi.
Cxosuwa eeaukoi Micmkocmi eKOHOMIMHIw, momy wo O HUX OyOieelbHi
3ampamu 3 po3paxyHKy Ha 1 m, wjo 36epicacmvcs, MeHULl, HIJIC Y MATUX.

Taxi coxoeumi npodyKmu, sIK Kapmonis, 0esKi 0804i, (hpyKmu HA0X00sMb
PO30PIOHY Mepexcy NPOms2coM poK) Olibule i3 CXO8ULY, HINC 3 NOJIAL.

Ta6mmms 3
Tpusanicms 30epizanns 0eaKux 0804ie ma njaooie, Mic.
Buo npooykyii Tpusanicms ii wopiunoeo 30epicanns,

Mic.
Kapmonns 9-10
binoconosa, uepeonozonosa xanycma 6-7
Kopenennoou 7-8
AHbnyka 6-8
Ipywi 3-4
Bunoepao 4-5
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[Tpu TpuBanoMy 30epiraHdi He MOYKHA MOJIMIIIATH SAKICTh TIJI0I00BOYEBOI MPOAYKIIi, ajie
MOYKHa MaKCUMAaJIbHO 30€perTy MPOAYKIIIO 3 MiHIMAJIbHUMHU KiJIbKICHUMHU Ta SIKICHUMHU

BTpaTaMmH.

Bci cxoBumia noaijisgoThL HA:
® Kapmonnecxo8uwd,
® KOPEeHenui000cxo8unla;
® Kanycmocxosuwa,
® cxosuwa 01 yuoyni ma YacHUKY,
©7171000CX08ULA,
Cxosuwa pi3ui 3a €mHicmio ma Marmo GIOMIHHI KOHCMPYKMUBHI
0COOIUBOCMI 3AIEIAHCHO IO OION02TUHUX 81ACMUBOCMEN COKOBUMOI NPOOYKYII.

CmauionapHi

Hazemui Haniezaznubneni Bacnubneni

Tlooinaromsca 3a

B IIpusnauennsm / Cucmemoro 6eHmumo8anHs1
B XonoounvHuku Kapmonnecxosuye IIpupoona
Cknaou Osouecxosuuye Ilpumycoesa
TInooocxosuwye Axmuena

14.2. O01agHAHHSA CXOBMII]

Kooicne cxosuwe nogunno mamu 0ocmammio cucmemy 6eHMuUuI08AHHS 05

00CAICHEeHHSI MAKOI Memu:

* 8i06i0 menia 6i0 3ABAHMANCEHO0 8 CXO8UUle NPOOYKMY, A MAKOMC

BUOLIEH020 Ni0 4ac OUXAHHS COKOBUMUX 00 €KMIB;

* PIBHOMIDHE PO3NOOLNEHHS NO CXOBUULY OXOJIO0NCEHO20 NOGIMPSL;

* 3an00ieanHs MeMNEPAMmypPHOMY ePAOIEHMY 8 CXOB8UYI,

* 0OMedHCeH s HeDAaNHCAH020 HAKONUYEeHHS. NPOOYKMIE OUXAHHS,

* 3anobieanHs HAKONUYEHHIO emUleH) Ha N0B8EePXHI NI00i8 | 080UI8.
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YV exosuwax ons kapmonni i o6ouie — ye 36uyaiina cucmema 6eHMUIIO8AHHS,

Y @pykmocxosuwax — cucmema 8eHMUNIOBAHHI | UMYUHO20 OXOJN00NCEHHS, A Y

YUbYIecxo8uwax — cucmema 8eHmuII08anHs, nioiepigy i oxonooxcenus. Cucmemy

BEHMUNIOBAHHA CXOBUW NOOLIAIOMb HA NPUPOOHY T NPUMYCO8Y. 3 DIZHOBUOHICMIO
ocmannboi — akmueroio (puc. 2).

Ilpupoone eenmunr08anHA.

Hamucxk nogimpsi [

WBUOKICb 11020 DPYXY Npu

APUPOOHOMY  BEeHMUIIOBAHHI
mum  Oinbwia, uYuM euwa

piHUYsL  memnepamyp -y
cxoeuwii I Hazoeui. Il

piSHMLl}Z B60CEHU HeeBeNuUKd,

momy ehexmug-Hicmo

OXOJIOOJICEHHST NPOOYK-Yii Ha

yetl yac Mana, i ye npumMyuLye

80asamucs 00 HACKPIZHO2O0

Puc. 2. Cxema cucmem eéeHmuiro6anHs

NPOBIMPIOBAHHS.  CXOBUW, Y

0804eCcxXo08ULY: y 306
mou  uwac 0bu KOJIU
a — npupooH,, b — NpUMyco8a, 8 — AKMueHa, ’
1 — npooykyia; 2 — npuniusHuli KaHau, memnepamypa  306Hi-Hb020
3 — seHmunAYItHI waxmu 3 Oeghiexkmopamu; cepedosuwa

4 — genmunamo ..
P MIHIMAIbHA. Hamuck

NOBIMPSL 83UMKY, KOJIU MEMNEPamypa 306HiUHbO20 CEPe008ULA HUZbKA, — HABNAKU. 3a
00NOMO2010 3ACIOHOK (ubepis) nepekpusaoms GeHMUIAYIUHI mpyou i mum camum
NPUNUHSIOMb  eHMUTIOBAHHS, W00 He niomoposumu npooykyir. Koncmpyxyis
cucmemu NpUpoOHO20 8eHmMunt08anHs npocma. llpunaueni mpyou posmiwyroms 0ins
6OKOBUX CMIH i3 306HIWHLOI cmoponu. Ix pobramb y 6uensidi Oepes siHUX WinbHO
30umux Kopoobis, sKi 306Hi NOKpUBaromMs OIMyMom OJisl 3aXUCHY IO 80I02U [ NCYBAHHSL
Ooepesunu. Moowcna  3acmocosysamu  mpyou — azbecmoyemeHmui,  8iON0BIOHO20
diamempa. Bxioni omeopu 6 mpybax noGUHHI 3HAXOOUMUCS HA HEBEeUKIl GUCOMI HAO
PigHeM 3eMJli, 3 MAKUM PO3PAXYHKOM, W00 83UMKY iX He 3acunano cHieom. Buympiwni
OMBOpU NPUNIUBHUX MPYO UB0OAMb Y HUJICHI 30HU CXO8UWA NIO peulimuacmuil
nioHecenuti Hacmun 3acikie, cmenaxcie. lllsuokicms pyxy nogimps 30i1buyembcs,
AKWO 6CIAHOBTIOIOMb BUCOKI GUMAdNCHI mpy6u. Ix posmiwyioms y eepxHiii 30Hi

cXo8uwja, nNo KOHbKY nepekpumms. Brympiwiniu (HudicHitl) ix Kpau He NoeuHeH
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sucmynamu 6 cepeouHny Hudxicue pIieHs nepekpumms, wob He YmMpyOHIO8amu
BUOANIEHHS MENI020 | 80102020 NOGIMpsl 13 cxosuwa. Kinbkicms sumsaxicHux mpyo,
AK npasuno, y 2 — 3 pa3u MeHuie npuniueHux, aie nepepisz KOMICHOI 3 HUX 3HAYHO
oinbwui. Illsuokicme pyxy nosimps 6 cucmemi NPUpPOOHO2O0 BEHMUNIOBAHHSL
CMaHosums He Oinbuie 0eciamux YacmoK Mempa Ha CeKyHoy, momy nosimpoooMin
Y Maxkux cxoeuwax, ocoOIUuB0 60CeHU, He 3abe3nedye 00CMAamHbO UWBUOKO20
0X01002icenHs npooykyii. Ilpome 6 cxosuwjax HeseaUKOi MiCmMKOCMI, 001AOHAHUX
MAKow CUCMEMOI0 B8eHMUNIOBAHHS, MONCHA O00CUMb 3A008IIbLHO 30epicamu
HeGeIUKUM UWapOM KAPpMONio, KOPEHenio0u, Kanycmy.

Kinvkicme nogimps, wo npoxooums uepes cxoguuje 3 mpyoHo npupooHoo
BEHMUNIAYIEIO, OOPIBHIOE 00OVMKY WBUOKOCMI PYXY NOBIMpPs 8 NPUNIUBHUX (AOO
BUMANCHUX) MPYOAX Ha il nepemuH i Modce BUSHAYAMUCA 3a YOPMYIIOH0:

W =v-§,

de W — xinobxicmo nogimps, wo npoxooums uepe3 eHMUIAYILHI mpyou,
Mle;

V — weuoKicms pyxy nogimps, m/c;
S — nepemun mpy6, m°.

Heoonixu npupoomnoi eenmunsayii:

* no2aue ynpaeaiHHsi,

* He MOodice Npayoeamu 8 menjii ma MOpO3Hi OHL.

3ﬂiﬁCHeHHH BHUIIICBKA3aHO1 METH JIOCATAETHCS 3a JOIOMOT 00 BGHTI/IJISIHﬁ

| |
[IpupoaHoi [IpumycoBoi AKTUBHO1

Tun BeHTHIIALIT BUOMPAIOTH 3aJIEKHO BN

HEOOXITHOTO peXUMY 30epiraHHs

BUY TIPOIYKITil

KITIMaTHIHUX YMOB

€KOHOMIYHOCTI CUCTEMH BEHTHJIALIIL

IIpupoana BeHTWISALIA n0OY008aHA HA YMBOPEHHI KOHBEKYIUHUX NOMOKIB
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MiDIC wapamu nosimps uepe3 pizHuyto 00 €MHOI 8azu npu pizHil memnepamypi 3a
00NOMO2010 NPUNIUBHUX KAHANI8 I eumsaxcHux mpyo. Lla cucmema eenmunayii
Haubinbw deulesa i npocma 6 KOHCMPYKMUGHOMY 8I0HOULEHHL.

Kinvkicms nogimps, wo npoxooums uepes cxoguuje 3 mpyoHoio npupooHoIO
BEHMUNIAYIEIO, OOPIBHIOE O0OVMKY WBUOKOCMI PYXY NOBIMPs 8 NPUNIUSHUX (AOO
BUMANCHUX) MPYOAX Ha il nepemut i Modce 8USHAYAMUCA 34 YOPMYIIOH0:

W =v-§,
0e W — kinbKicmb nogimps, wjo npoxodums yepes eeHmuisayiini mpyou, m>/c;
V — wsuoKicms pyxy nogimpsi, m/c;
S — nepemun mpy6, M.

Heoonixu npupoomnoi eenmunsayii:
* no2aue ynpaeaiHHsi,
* He MOodKce NPaylo8amu 8 menii ma MOpO3Hi OHI.

IIpumycoBa BeHTHJISIIS 30iliCHIOEMbCS NOOAHHAM 3a OONOMO2010
e1eKMpOBEeHMUNAMOPA 8 HeOOXIOHUL Yac NOmpiOHOI KilbKOCmi NOBImMpsi, 0e 80HO i
nepemiuyemuCs MmaKoH#c 3a O0NOMO20H0 BeHMUNAMOPA.

Ipumycoea eenmunayis 6inbu egpexmusna, Hise npupooua. Ii nedonixu:

* N08IMpPsL NOOAEMbCS 8 NPUMIWEHHS, | NPOOYKYIs 68 KOHMeUHepax He
npo0Yy8acmuvCsl, a MilbKU OMUBAECMbCA,

* 3MEHULYEMBCS, ale He NOBHICMIO YCY8AECMbCS Nepenad memMnepamypu 6
maci npooykuyii.

[IpumycoBa (3araarbHOOOMIHHA) BEHTUIIALIIS

[IpunuBHa ButsxkHa Komb6iHoBana
i | |

|

CucteMu 3aralbHOOOMIHHOT BEHTUJIALII 3 PO3TOAUICHHSM TMOBITPS

Bepxus Hwxns

AKTHBHA BEHTWISIMi — SKIIO TOBITPS 3a JOMOMOIOK BEHTWIATOPA
MOTAETHCS B MAacy MPOIYKIIii.
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Cucrtemu aKTUBHOT BEHTUJIAIIIT B CXOBHUIIIAX MOYKHA TIOIJTUTH HA JIB1 TPYIIN:
* HU3bKO20 MUCKY),
* cepednbo20 MUCK).

BukopucToBYIOThHCSI TAKi BEHTHJISITOPH:
* 0CbO8I;
* yeHmp 00IJiCHI.

[cHYIOTH /1Bl CXeMH MOJaHHS BEHTUWISALIMHOTO MOBITPS IPU AKTUBHOMY
BEHTUJIIOBaHHI:

1) 3 besnocepedHim noOAHHAM 8eHMUNAYILHO20 NOBIMPS Ni0 3aCiKu abo 8
macy npooykyii;

2) 3 pO30iIbHUM NOOAHHAM NOBIMPS, NPU SAKOMY OOHI GEeHMUNAYIUHI
azpezamu 2omyloms NOSIMpsi 3 HEOOXIOHO memMnepamyporo ma
80J102iCMI0 1 NO0AIOMb 1020 8 NPUMIWEHHS, 36I0KU THUI BeHMUIAMOPU
no0armv NOBIMpPsL 8 Macy nPoOYKYii.

HenoJuiku cucremu:
* HeOOXIOHICMb CNOPYONCEHHSL NPOCMOPY IO 3ACIK;
* 3MEeHUEeHHs KOPUCHO20 00 €My cnopyou,
* 300pOodICUeH sl 3ampam Ha 6YOIBHUYMBO uepe3 NOOBIUHY Ni0N02y;
* YCKIIAOHEeHHs MeXaHizayii 6UBAHMAICEHHS KapMOonii ma 0804ie;
* BUMO2A WOPIYHOT Oe3unghexyii 31 3HAMMAM peuimuacmoi nionoau,
OUUWYEHHS A YACMKOBO20 PEMOHNLY.

AKTHBHE BEHTWIKOBAHHA 3aCTOCOBYKOTH TAKO0XK Y 3¢PHOCX0BHIAX /IJISA:
* BHUMICEHHS meMnepamypu 3epHo60i Macu,
* 3MEeHUEeHH i1 80J1020CMI,
* NOHOBNEHHA CKIady NoGimps y HpPOCMOpAx MidC OKpemMumu
eK3eMNAAPAMU NPOOYKYILL;
* Mens06020 00icpisy;
* 2azayii ma de2azayii HACIHHAL.

14.3. CucTeMHu ITYYHOI0 OXOJIOIKEHHS B CXOBHIIIAX

J1J1st OXOJIOIPKEHHS B CXOBUIIAX CTAIlIOHAPHOTO TUITY BUKOPUCTOBYIOTH:
* 1i0;
* TbOOSIHI CYMIUI;
* MAWUHHUL XO100.
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JIbOIOBHUKM — ye 3a21ubneni, 000pe i301b08aHI KaM SHI NPUMIUJEHHS 3
Kamepamu 05 30epieanus npooyKyii ma 8iocikamu 0Jis 3a8aHMANCEHHS 1bOOY.

Jvo008HUKU 0Y8aIOMb 3 HUNCHIM, 6EPXHIM I OOKOBUM 3A8AHMANCEHHAM
J1600Y.

JiboasiHi cKJIAAM — ye Oibut YOOCKOHANEHI Jb000sHUKU. J{nsa ix
OyOieHUYUmMea pooOsmb HAZEMHUL KAPKAC, HA KU 63UMKY HAMOPONICYIOMb JIi0
3a8MOBUIKY 00 2 M, NOBEPX SIK020 KAAOYMb MeNna0i301108AIbHUL Mamepidl.

XO0JOAMJIBHUKN — Ye YOOCKOHANeHI CMmAayioHapHi cxosuwa 3 0obOpe
[301608AHUMU CMIHKAMU MA cmenerd 3 NOCMIUHUM 0XHCEPeoM XO0A00Y, SAKULL
BUPOOAAIOMB XOJIOOUTbHI MAUUHLL.

Cucmemu 0X01002CeHHs Kamep XOJOOUTbHUKIE MONCHA NOOLIUMU HA 08d
OCHOBHUX 6uOu. De3mocepeaHiil Ta po3CUILHUIA.

Ilpu  0e3mocepeqHbOMY  OXO0N0O0MCeHHI  3MIUOBUKU — NOMIWAIOMb )
XONOOUNbHUX Kamepax, d Hpu PO3CITBHOMY OXON00MCEHHI — 6 pe3epeyapax,
HanosHenux posuunom xaopucmozo xamvyito (CaCl) abo xnopucmoco nampiio
(NaCl).

Jl1sn  0X0n00MCeHHss ma  PIBHOMIDHO2O0 PO3NOOLIEHHA memnepamypu i
BIOHOCHOI 8071020CMI NOBIMPsL Y 8CbOM)Y 00 EMI Kamep UKOPUCMOBYIONb 3MIUUAHY
U nogimpany cucmemu. 3IMilIaHA cucmema cKia0aemvcs 3 NPUCMIiHHUX bamapeti i
NOGIMPAOX0I00#CY8aYI8, @ MOBITPAHA — MIIbKU 3 NOBIMPSOXO0N00IHCYBAUIE.

14.4. MeToau CTBOPEHHSI PeryJjib0OBaHOI0
Ta MOAU(IKOBAHOIO CKJIAIB ra30BOro cepeoBHINa

Buninsilore Taki HUISIXM CTBOPEHHSI ONTHMAJBHOIO CKJIAAY Ia30BOro
cepeIoBHINA:

* Mmoougikosanuii ckiad 2azosozco cepedosuwa (MI'C) oodepocyromsv 3a
PAXYHOK OUXAHHS NJ00I8 | 080Ui6 Npu 30epicaHHi iX V 3aKpUMux EMHOCMSX,

* 3a30a/1e2i0b Ni020MOBIEHA 2A3084 CYMIUL BU3HAUEHO20 CKAAOY NOOAEMbCS
6 3akpumi emxocmi abo kamepu, Oe 30epicacmvcsi NPOOYKYis, moomo
CMBOPIEMbCA pe2ynvbosare 2azose cepedosuwye (PIC).

Tazoesi cymiwi

A 4 A 4

Hopmanoni O,=21 %,; CO, =cniou Cybnopmanvui O, i CO; Hudicue 21%
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s o0eporcanns neodxionoeo cknady PI'C 3acmocogyoms eazocenepamopii
YCMAHOBKU.

l'azozenepamopu

™~

Peyupxynayiiini

Ilpomouni

Y NPOTOUHHUX YyCcmaHo8Kax 320pants 8i0bysacmuvcsa y nogimpi. Qoepocany
2a308y Cymiul nooaromv y NpumiujenHs OJisi 30epieaHHs ma 6UMUCKYIOMb Helo
eazoee cepedosuuje 6 ammocghepy, wjo Oyia y npUMiljeHHi.

Y penupkyJISIiiHUX 2eHepamopax 2oproui 2a3u 320parms y cepeoosuiyax,
WO BSUMUCKYIOMbCL 3 npumingenv 30epicanns. Ilicia eunanto8amHs HAOIUWIKY
KUCHIO 1L 00POOKU 00epIHcana 2a308a Cymiul NOBepmMacmobCs Ha3ao.

14.5. /looamkogi ghaxmopu, uio noKpawiyioms 30epexscHicmo npooyKuyii
6 CIAUiOHAPHUX CXOCULLAX

DaKTopH, 0 NOKPAIYIOTH 30€pe:KeHICTh NPOAYKIIii:
* 030HYBAHHS;
* ONPOMIHEHHA,
* 30epicants NpU NOHUNCEHOM) MUCKY;
* NPOMUBAHHS NOGIMPSL.
Tabmuis 4
Bnaue mucky kamepu xXx0100uibHUKa HaA RPUPOOHE 3MEHUICHH S
macu a6ayk, %

Tpusanicmo Tun kamepu x0100UTbHUKA
30epieannsl, 0i6 36UYAlHA 3 PIC 3 HOHUICEHUM
X0100UNbHA Kamepa MUCKOM
58 2,4 - 0
78 3,5 - 0,1
98 4,0 3,0 0,2
118 - 3,2 0,9
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Taomund 5

3bepercenicmob 06046 y X0N00UTLHUKAX | CXOBUULAX 3 ROHUNCEHUM

ammocgeprum muckom

Osoui Tepmin 36epicanns, OHig
VY XOJOOUIbHUKAX npU HOHUNCEHOMY
ammocgepromy mucky

Ocipxu 10-14 41
3enena keacons 10-19 30
Lubynsa senena 2-3 15
Canam eonosuacmuii 14 40-50
Tomamu:

MOJIOYHI 14-21 60-100

cmueni 10-12 28-42

14.6. IliaroroBka 10 ce30Hy 30epiraHHs
11i0 uac niocomosku 0o ce30Hy 30epicants cio 30iUCHIOBAMU MAKL 3AX00U:
1. 3axmoyumu 0oeosopu Kynieni-npooaxcy Ha 3a20mi&io CLIbCbKO2OCHOOAPCLKOL
NPOOYKYii.
2. Buznauumu o4iKy8anuil 8a108ULL YPOCAll 32I0HO 3 002080PAMU KYNIGTI-NPOOAiXCy,
1i020 CMPYKMYPY, SKICMb, @ MAKONHC CXUTLHICHb 00 X80p00 Nio Yac 30epicamHs.
3. Ilepesipumu 8i0noGioHicmb (BaAKMUUHOL A2POMEXHIKU BUPOULYBAHHS YPOICAIO,
3anIAHOBAHOT 32I0HO 3 002080POM KYRIGNI-NPOOAdICY, HANPAGIEHOI HA GUPOLLYBAHHS
NPOOYKYIT 3 BUCOKUMU JEHCKOZ0AMHUMU BNACHUBOCSMU.
4. Bcmanosumu nomeHyiliHy JeHCKO30AMHICMb  BUPOWEHO20  YPOXCal0, WO
NIAHYEMbCSL 3KYNUMU.
5. 3oitichumu pemonm mamepianvHo-mexuiuHoi 0asu 30epicanus, Oe3iHghexyiro,
2asayito ma 0e2azayiro CXoeuLy ma iH6eHmapsl.
6. [Iposecmu pemonm i nio2omosKy 00 30epicanHs mapHo2o 20CNO0apCcmaa.
7. Buxonamu eci pobomu 3 npomunoodicedxicHoi Oes3nexu, nepesipumu eieKmpuiHe
00NIAOHAHHSL, A MAKONC HAAGHICTb | CNPABHICMb NPUIAOIE OJIs1 KOHMPOJIIO PeXHCUMIB

30epicanHsl.

KoHTposibHi 3aniMTaHHsA

1. TlepemiuiTh 3arajibHi BAMOTH JI0 BUOOPY 1 OY/IIBHUIITBA CXOBHIIT JJIs 30€piraHHs
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MPOJOBOJIBYMX TOBAPIB.

2. SIki BU 3HA€TE CUCTEMHU OXOJIOKEHHS CXOBHIIL?

3. Haiire xapaktepuctuky MeroniB ctBopeHHs PI'C 1 MI'C, ykaxith Ha
nepeBaru Ta HeJOJMIKH KOXKHOTO.

4. Slxuii BrIMB Ha 30€pEXKEHICTb MPOIYKIIT Ma€ O30HYBAaHHS, OMPOMIHEHHS,
POMHBAHHS TOBITPS, MOHWKEHUN aTMOC(HEpHUil TUCK?

5. Y yomy mossirae miAroTOBKA CXOBUIIL 10 30€piraHHs MPOAYKITii?

Tema 15. IHonvosuit cnocio 36epizanns osouis

ILiian Jekmii

1. 30epiranHst oBoUiB y OypTax 1 TpaHIIEsX..

Jlireparypa: 7, 8, 17.
KuarouoBi cioBa: 6ypm, mpanwesn, ykpumms, SeHmMUuIAYis, I301AYIUHUL

mamepiai.

15.1. 30epiranns oBouiB y OypTax i TpaHmesix

Cnocib nonvo8o2o 306epicanHs 3aCMoCco8YEMbCs 3 0ABHIX-0aeeH. Bin exnmouae
30epicanHs 8 MUNOBUX I MOOEPHI308AHUX OYpmMax [ mpauuiesx ma Ha NOCMIUHUX
OYPMOBUX NIOUWAOKAX.

IIpu nonvosomy cnocobi kapmonito i OesiKi 0804l (KOpeHenioou, Kamycmy)
3bepicaiomsb y mumyacosux oypmax, mpauutesx. Pozmiugyroms npooykyiio oexinbkoma
Ccnocooamu; HACUNOM 3 NPOWIAPKAMU 68070200 3eMli abo nicKy, Hacunom oOe3s
NPOWApKY, aje 3 NPUNIUGHOIO BUMANCHOIO BEHMUNYIENO.

Byprtu seraioms coboro 6ankonodioni udoesceni wmabeni kapmonii abo
080ui6, HazeMHi abo y Heenubokux komnosawax (20 — 40 cm), enyxi uu i3
CUCMEeMOT0 8eHMUNIOBAHHSL I GKPUMI MeNI0- Ma 2i0POI30JAYIUHUMU Mamepiaiamu.

Tpanwei — sudogoiceni Kanasu negHo20 po3mipy 3 NOXUIUMU CMIHKAMU,
3anoeHeHi Kapmonaero abo osouamu, 2nyxXi ab6o 00IAOHAHI  CUCMEMOI0
BEHMUNIIOBAHHS, BKPUMI MENI0- Ma 2LOPOI30NAYIHUMU mamepi-anamu (puc. 3).

Jna posmawyeanna Oypmie i mpaHuiel npuoamHi niosuujeHi OLIAHKU 3
2NIUOOKUM 3ANACAHHAM [PYHMOBUX 800 (HA 2MUOUHI He MeHue 2 M 8i0 OHA KOMJIOBAHY),

SKIL MAIOMb HeBeIUKULL CXUTL OIS CMIKAHHS 00UI0801 | maoi 600u.
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Hazemnuii 3acnubnenuil
ovpm oypm

Tpanwes

Puc. 3. Cxemamuune 300paxcenns pizHuyi mixc Oypmom, mpanuecro i
Kazamom

Po3mimyBatu OypTH 1 TpaHIuei ciig y Hanpsami cxuiy. JloOpe, SKio Hanpsm
CXWJIy i€ 3 MIBHOYI Ha MIBJAEHb 1 30iraeTbCs 3 HANPSIMOM XOJIOAHUX BITPIB.
[ToTpiOHO 3axuIaTU AUISTHKY BiJ 3UMOBHUX BITPIB 3 HaHEOE3MEUHINMIUX Y JaHIM
30H1 HaNpsAMKiB. BaxximuBy poJib rpu 30epiranHi 0BOYIB BIAITPalOTh (P13UUHI SIKOCTI
rpyaty. Kpame mnigbupaTu AUITHKM Ha YOpHO3EMaX, CYIIIMIAHUX, JETKUX
CYIJIMHKOBHX IPYHTaX.

BypTH 1 TpaHiei KoXHUHN pik Tpeda pO3TAIIOBYBAaTH HA HOBOMY MICII IS
3ano0iraHHs 3aXBOPIOBaHb OBOYIB 1 KapTorui. Big po3mipiB OypTiB 1 TpaHiueH, ix
MICTKOCTI 3aJICKUTh MPUILIUB TEIJIa Bl MPOIYKIIii, 110 30epiracThCs. Y MBHIYHUX
1 CXIIHUX OO0JacTsX, L0 XapaKTEePU3YIOThCA XOJOAHIIIMMH 3UMaMU, PO3MIpH
OypTIB 1 TpaHIed OB, HIK Y MIBASHHUX 1 3aX1HUX, A€ 3UMH Terutim. ['nmuboki
KOTJIOBaHW 3amo0iraroTh IMiJIMOPOXKYBAHHIO MPOAYKIii. Y KOXHOMY BHUIIAIKY
po3mMipu OypTiB 1 TpaHIIel HEOOXIHO KOPETyBaTH 3ajie’KHO BiJl KIIMAaTHUUYHUX
YMOB MICIEBOCTI Ta SKOCTI mnpoaykuii. Tpanmei 1 OypTH BIIPI3HIIOTHCA
po3MipamMu, THUNAMU YKPUTTS, KOHCTPYKTUBHUMHU OCOOIMBOCTSIMHU. Po3mip
TpaHmei: mupuHa 0,7 — 1,2 M (4uM pgani Ha MOiBIEHb, TUM BYy)KYa TpaHILEs),
noxkuHa 10 — 15 M. I'mOuHy BH3HAYAIOTh 3aJIEKHO BIJ KIIMATUYHHUX
0COOJIMBOCTEH OKPEMHUX 30H KpaiHu: aisa mojiccs — Omm3bko 0,6 — 1 M; s
micocreny — 0,5 — 1 M, qus creny — 0,4 — 0,5 m. Kpim Tpanmeid, B Ykpaini,
30KpeMa Ha MiBJHI, /I 30epiraHHs OUTOKauyaHHOI KalyCTH 3aCTOCOBYIOTh KaHAaBU
0,4 x 0,4 M a6o Goposnu. Po3mipu OyprtiB Ha miBHOYI — 1,5 — 2,0 M. Tpanmei
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BUKOMYIOTh ~ €KCKaBaTOpPOM.  YKpPUTTA  poOJsATh  KaratroBkpuBauem  abo
eKCKaBaTOPOM.

106 o6magnaTu OypTH ab0 TpaHIIei MPUILTUBHO-BUTSHKHO BEHTHIIAIIIEIO,
MOCEepEe/IMHI Ha BCIO JIOBXXKMHY BUKOMYIOTh BEHTHJIALINHI KaHABKU TNIMOUHOIO 25,
mmmpuHoo 30 cM A mpuIuBy moBiTps. KaHaBku BHUBOJATH 3a Kpai KOTJIOBAHIB
Ha 1,0 — 1,2 M. 3BepXy BEHTWISIINHI KaHAaBKU NEPEKPUBAIOTH JEpPEB’STHUMU
penriTkamMu 3 Biukamu 2 — 3 cm, juis kamyctd — 6 — 8 oM. Ille kpaie, koiau ais
NPUILTUBHOI BEHTWIAIIT YKIaAal0Th TPUTPaHHI pemniTyacTi Tpyou y mepepiszi 30 x
30 cM 3 BHUBEICHHSIM KIHIIIB 3a Kpai ykputtd Ha 0,3 — 0,5 m. Ha kiHmax
MPUIUIMBHOTO KaHaJly BCTaHOBIIOIOTH AEPEB’siHI TpyOM KBaJApPaTHOTO Iepepizy
po3mipom 20 x 20 cMm 1 goBxkuHOO 1,0 — 1,3 M 3 TBOCXMIIMMH KOBIAKAMH.

Butsoka1 TpyOH poOsATh TaKOTO X Mepepisy, aie JNOBKUHOIO 2,2 — 2,4 M.
Huxust yactuna 1ux tpyo 1o Bucotu 1,0 — 1,2 M moBMHHA OyTH PEUIiTYACTOIO 3
BIJICTAHHIO MDXK IUIaHKaMHu 2 — 3 CM; y BEpXHIH CYUUIbHIA YacTHHI € 3acyB 1
JMBOCXWJIMKA KOBMayok. Ha miBAHI y 3B’A3Ky 3 MEHIIMMHU po3MipaMu OypTiB 1
TpaHIIeH BUTSKHI TPyOU poOsaTh 3aBBUIIKA 1,5 — 1,7 M, pemnityacTi y HUXKHIN
gactuni — 0,7 — 0,9 M. Butsokai TpyOu BCTaHOBIIOIOTH Y3[0BX BEHTUJISIIHHUX
KaHaBOK Ha BiJcTaHi 3 — 4 M BiJ TOPIIB 1 JajJi Ha Takiil caMiil BIACTaHI OJHA BiJ
oHOi (puc. 4).

Ipunauenuu kanan

Bumsiocni mpyou

Puc. 4. Cxema po3minieHHA RPUNIUGHO-BUMANCHOT 6EHMUIAYIT 8 OypMax

TumMyacoBe 0XOJIOJKEHHSI OBOYIB 1 KapToILIl y OypTax MOKHa 3a0€3MeYUTH
yepe3 rpediHb, 3aIMIIUBINIA HOTO /10 MPUMOPO3KIB TUIBKH ]I COJIOM STHUM
ykpuTTsM. [1[00 3amo0irTy miaAMOpOKyBaHHIO OBOYIB y OypTax (HaBKOJIO TpYO),
KIHI[l MPUTOYHMUX 1 BEHTWISALINHUX TPYO y MICISIX, /1€ 3aKIHUYETHCS BEPXHIM 1I1ap
OBOYIB a00 KapTomii ¥ BHILE, OOMOTYIOTH COJOM SSHUMHU JKTYyTaMd, a MpH
HAacTaHHI moctifiux MoposiB (—10 °C i Hwkue) mpUIUIMBHI Ta BUTSKHI Tpyow

IIIJIbHO 3a0UBAIOTh KTy TaMHU.
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Tpanmei 1 OypTu MarOTh pi3HI KOHCTPYKTHBHI 0cCOOiMBOCTI. Tpaniiei
OyBaloTh: 3 MepeuiapyBaHHSAM OPOAYKIIi MICKOM a0o0 3eMIiel0, 3 MPUILTUBHOIO
BEHTHWJIAIIIEI0, 31 30epiraHHAM MPOAYKIii HacumoM abo y Tapi — KOHTeHHepax,
smkax. byptu OyBalooTh: 3 HAcTWIOM, 3 SIIMKaMU ab0 KOHTEHHepamu, 3
MPUIUTMBHOIO, BUTSHKHOIO, TMPUIUTMBHO-BUTSKHOIO, TPEOCHEBOIO BEHTHIIINIETO,
cHiroBl Ta 1H. Ilpu 3HMKEHHI Temmeparypi y OypTi 1 TpaHiiei J0 HMXHBOI
ONITUMAJIBHOI CJIiJT TOAATKOBO YTEIUTUTH COJIOMOIO, TIOJIOBOIO, TUPCOIO Ta 1HIIUMHU
MaTepiaJamH.

ITin yac 30epiraHHs OBOYIB 1 KapTOIUIl y TpaHIIEsX 1 OypTax HEOOXiJTHO
MUAJIBHO CJIIJIKYBATH 32 CTAHOM YKPHUTTS: yC1 3CyBH, IIUIMHU HETAWHO JIIKBiAyBaTH,
HABKOJIO CXOBHINA BUKOTIATH KaHABKHU HIUPUHOIO 1 TIHOMHOIO 30 cM AJisl CTIKaHHS
JIOIIOBUX 1 Tanux BojA. BypTu 1 Tpanmiei po3pi3HSAIOTH 1 32 TUIOM YKPHUTTS.
OpHomapoBe YKPUTTSI 3aCTOCOBYIOThH JUIsl OBOYIB 1 KapTOIUT, sIKi 30€piraroTh y
TpaHIEsSX HACUIIOM ab0 TepenapoBylOTh iX 3eMjero un mmickoMm. [loknmaneny y
TpaHIICIO MPOYKIIIIO 3pa3y 3acumnaroTh mapom 3emii (0,15 — 0,2 m), npu HacTaHH1
XOJIOIB 3aJICKHO BiJl 30HH 30epiraHHs Woro 3011b1y0Th 10 0,6 — 0,8 M, Ha miBIHI
— 10 0,5 - 0,6 m (puc. 5).

Puc. 5. Cxema uepzosocmi ykpumms Hazemnoz20 oypma :
1 — npooykyia, 2 — npuniusnuii kanan, 3 — eumsadcHi mpyou, 4 —
conoma, 5 — 3ems (nepute ykpummsi); 6 — conoma, 7 — opyee,
ocmamoune ykpummsi, 8 — 860008i08i0HI KAHABKU.

JIBomapoBe YKpUTTS HAMOUIbII PO3MOBCIOKEHE B OypTax: MEpIIvil map —
cojioma, Ipyruii — 3emus. TpuimapoBe YKpUTTS BUKOPHUCTOBYIOTh TakK: COJOMa —
3eMJIs — TETUT0130/II0I0uni Matepian. Ha miBiHI B JeSKUX BUMAAKaX 3aCTOCOBYIOTh

YKPUTTS TUIBKU CAMOIO COJIOMOIO (TpHU 30€epiranHi [uoyJi), KamyCTSHUM JUCTOM 1

nnN
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coJIoMOI0 (rpu 30epiraHHi KamycTH), MOJIOBOKO Ta MOJIIETUJICHOBOKO IUTIBKOIO. Y
CHDKHI 3UMH OJHHMM 13 IIApiB YKPUTTS € CHIT. [[is momomkeHHs 30epiraHHs
NpoAyKIlii B OypTrax 1 TpaHIIesx YTpaMOOBYIOTh CHIT, a IOTIM HaHOCSTh
TEIUIO130JISIIHII MaTepiasl. YKpUBatOTh OYypTH 1 TpaHiuei y ABa-TpU MPUIOMHU
3aJIe)KHO BiJl 3HIDKEHHS TeMrepatypu. B ocHOBI OypTiB yKpUTTS MOBMHHO OyTH Ha
30 cM ToBmIMM, HIX 3 OOKIB 1 BIJIMO, a 3 OOKIB TpaHIIEi YKPHUTTS IMOBHUHHO
3aXOJMUTH 3a Kpai komioBaHiB Ha 0,7 — 1,0 M, 100 HE HOMYCTUTH MPOMEp3aHHs
MPOTYKITIi.

Jlnst BUMIpIOBaHHS TeMIlepaTypd B OypTax 1 TpaHIIEsX TEPMOMETP
OMYCKalOTh Yy PENINTYACcCTy B HWKHIM 4acTUHI TpyOy moBxkuHOO 1,5 — 1,7 M
(3aJIeKHO BiJ BHCOTH OypTy 1 TOBIIMHHU YKPUTTS) 1 BHYTPIIIHIM mepepi3oM 4 cM.
TpybKH BCTaBIsOTH y OypTé i Tpammei mix kyrom 60 — 75° i 3akpHBaroTh
KpUIIKaMH, 00 He 3arikaia Boja. OmnyckaTd TEpMOMETP y BUTSKHI TpyOu He
CIiJI, OCKUTBKM TIOKAQ3HWKH TEMIIEPATypH B HHUX 3aBXIW HWXKYE, HDK y HACHITY
MIPOIYKIIi.

Y koxHoMmMy OypTi abo TpaHmei MMOBUHHO OYTHM HE MEHIIE JBOX
tepMoMeTpiB. OIMH 3 HUX po3MilLytoTh Ha Bucoti 0,1 — 0,2 M BiJ OCHOBM 1 Ha
BificTadl 1 — 2 M BijJ MIBHIYHOI TOPIIEBOI YaCTUHM (JUIs1 BU3HAYCHHS HAWHMKYOI
TeMIlepaTypH), Ipyruil — y cepeaniil yactuni Ha rmobuHi 0,3 — 0,4 M Big rpedeHs
(17 BU3HAYEHHS MAaKCHUMAJIbHOI TeMIeparypH). SKIIO TepMOMETpP TUIbKU IO
BCTAHOBJICHUH y MPU3HAUEHY JJIS 1bOTO JEPEB’siHY TpyOy, TO BUWMATH WOTO IS

3amucy MOKa3HUKIB MOYKHA HE paHilie, HiX yepe3 20 XB.

KoHTpoJbHi 3an1MTaHHA
. Ha3BiTh KOHCTPYKTUBHI pi3HUII OypTiB 1 TpaHILIEH?

. SIKi TV BEHTUJIALIT BIIAITOBYIOTh Yy OypTax 1 TpaHIesx?

1

2

3. OxapaktepusyBaTH YKPUTTS OypTiB i TpaHIIei?

4. SIxi BUMOTH BHCYBAIOTh J0 TUIOMIAOK ITiJT OypTH 1 TpaHIIei?
5

. Ax 30ilicHor0mb KOHMpOIb 3a NPOOYKYie, wo 306epicacmvcs y Oypmax

mpanwesx?
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Tema 16. TexHoJioris 30epiranas mioais

IInan aexmii
1. BuporiryBaHHs Ta BA3HAUYEHHS Yacy 3HSTTS TUIO/IIB, PU3HAYEHUX [T TPHUBA-
JI0r0 30epiraHHsi.
2. 36upanHsi, ToBapHa 00poOKa MIIOIB 1 3aBaHTAXKEHHS CXOBHIII.
3. Bumoru 10 ymoB 30epiranss.
4. Ocob61MBOCTI 30epiraHHs OKpeMHUX BUIIB IIOAIB 1 ATI/I.

5. 30epiranHs IIOAIB CyOTPOMIYHUX 1 TPOMIYHUX KYJIBTYP.

Jliteparypa: 4,5, 9, 11, 18.

Kuro4oBi cjioBa: BUpOILyBaHHS, 3HITTA IUI0/IIB, TOBapHa 00POOKa, Criocoou

Ta YMOBH 30€pIraHHsI.

16.1. Bupowysannusa ma éu3zHaueHHsa yacy 3HAmms niooie,

NPU3HAYUEHUX 011 MPUBAN020 30epicanHA

JIe:KKO3IaTHICTh TWIOAIB 3aJIeKUTh Bil: 2eocpaghiunozo nonodcenHs ma
penvedhy micyegocmi; KIIMAMUYHUX | MemeopolociUHUX YMO8, acpOMmexXHIKU

BUPOWYBAHHSL, CUTU POCMY MA 8IKY 0epes, nioujen, 0021510y 3a 0epesamu.

Ctpok 30upaHHs 10118

!

CTymiHb CTUTJIOCTI

3HIManbHa CnoxuBya
—>  JIOCSITHEHHSI HOPMaJIbHOTO — IJIOJU CTalOTh HaWKpaIluMH
pO3MIpPY 1 Macu 3a 30BHIIIHIM BUTJISI0M
—»  [puI0aHHS XapaKTEPHOTO —» KOHCHUCTEHLSl CTUIIIMX
OCHOBHOTO Ta MOKPUBHOTO TUIO/TiB
3a0apBIICHHS — COKOBHUTI
| 5  HaKOMMYEHHS JOCTATHHOT — apoMarHi
KUIbKOCTI TOKUBHUX PEUOBUH [ MpsHI
v v
[Lroau nesikux copTiB [T1oau OLIBIIOCTI COPTIB IPUAATHI
NpUAATHI 1JI1 TPAHCTIOPTYBAH- | | J1J1sl HEraliHOTO CIIOXKMBAHHS, a
Hsl 1 TPUBAJIOT0 30epiraHHs JESKUX COPTIB - JJIs1 30epiraHHs




PanHe 30MpaHHS MJI0/iB PEKOMEHAYEThCH:

* 3 0epes, AKI poCmymb HA Ne2KUX IPYHMAX,

* 3 MOJIOOUX Oepes 3i CIAOKUM HABAHMANCEHHIM,

* 3 depes Ha clabopoCIux niouwjenax,

* AKWO NI00U 0OPOONANUCS 20PMOHANGHUMU Hpenapamamu abo 3aco-
bamu 3axucmy pociuH, wjo NPUCKOPIOIOMsb 003PI6AHHS,

* n100U, NPU3HAYeHi O/ 30epicanHs 8 YMOBAX PecyIbOB8AHO20 2A308020
cepedosuuya.

ITi3He 30MpaHHs PEKOMEHAYETHCSH Y BUNIAIKY:
* CUNILHO20 HABAHMANCEHHS 0€PEB YPOHCAEM,
* AKWO COPMU MONCYMb CUTLHO 8PANCAMUCS 2TIe0CNOPIO3HOI0 SHUILTIO,

* 3 depes, NpuwenieHuUx Ha CUNbHOPOCIUX NIOUenax.

O3HaKM HACTAHHA ONTUMAIBHOT CTUIIIOCTI

Mopdomnoriuni ®i3maHi XimivHi
— Posmip H IMlimericTs M'sxyma | | HaiBricTs HeoOXixmux
TIO’KUBHIX PEYOBHUH
| dopma BigaimroBanicTs wiona
B MO AOHDKKH | Ix Hakormuenns
= 3amax 1 cMak
_ —| EJCKTPONPOBLHICTD | || posmopciomkerts
—| KoncucteHuis m'axyia
B Pesynbrarn —
. CraH cKIaJJOBHX XIM14-
. CTICKTPAITLHOTO aHATI3Y | =
—| 3abapBleHHs HACTHH HUX PEYOBHH IUI01a
L [Turoma Bara

Ilepeniueni euwye o3HaKu He MOANCYMb OYMU MOYHUMU NOKAZHUKAMU, U0
8KA3YIOMb HA NOYAMOK 3HIMANbHOI CIU2I0CMi, MOMY GUKOPUCMOBYIOMb MAKOIC
000amKO8i MEmoou:

* Memoo pO3PAxyHKY 3a KANeHOAPHUMU 0amamu 30upanHs y nonepeoHi poKu,

* suzHauenHs T-cmadii, mobmo noyamky no2aubieHus 0iist NI0OOHINHCKU,

* YPaxy8auHs MmepmivHux hakmopie y neped3doupaibruii nepioo 3a 4-6 mic. 0o
SHAMMSL,

* BCMAHOBAEHHS NOYAMKY KIIMAKMEPUYHO2O MIHIMYMY, MOOMO KOAU Kpued
OUXAHHS We He NoYana 3poCmamu,

* BUSHAYEHHS KOHYEHMPAYii apoOMamuyHux pevosun,
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* SHUJICEHHS WILTbHOCMI M SAKYUA,

* nPoBedeHHs LIOOHOT NPOOU HA KPOXMATb,

* GU3HAYEHHS 8MICMY OCHOBHUX NONCUBHUX PEYOBUH, BAACMUBUX KONCHOMY
coOpmy y U3HAYEHIU [PYHMOBO-KAIMAMUYUHIU 30HL.

s mouno20 BUBHAYEHHS 3HIMANbHOI cmueiocmi niaodié HeoOXiOHO

KOPUCMYBAMUCS KOMNIJIEKCOM YCIX 8I0OMUX O3HAK.
16.2. 30upanHs, TOBapHa 00po0Ka NJIOAIB i 3aBaHTaKEHHS CXOBHIIL

1t 30MpaHHs IJI0IB BUKOPUCTOBYIOTh:

* kKowuku emuicmio 8-9 ke,

* N100030IPHI CYMKU,

. giopa,

* depes siHi KprouKU 018 NiOMs2YB8AHHS 20K,

* cadosi Opabunu;

* AWUKU,

* KOHmeuHepu,

* ni00oHU.

Tosapry 06pobKy crio 30ilichiosamu  HaA Micyi supobHuymea niodis. Boua

BKIOYUAE:

* COpMYBAHHS 3A AKICMIO;

* KaniOpyB8aHHs 3a POIMIPOM,

* NAKYBAHHS 8 AUWUKU,

* MapKy8aHHA Ma 3a0UBAHHS AUJUKIB,

* nepemiuerHs: nPoOyKyii.

3asanmasicenns niaodig 'y NI000cxo8uwe 8i00Y8aemvcs napmismu 3d

HONEepeoHbO CKIAOEHUM NAAHOM 3 YPAXYBAHHAM.

* HAUOLIbLUL OOYLTILHOCO BUKOPUCMAHHS NIOWI Kamep,

*  HOPMANbHOI Op2auizayili  HABAHMAIICYBANLHO-PO3BAHMANCY BATLHUX

pooim;

* 3a0e3ne4enHss ONMUMANILHO20 PeNCUM) 30epieanHs;

* MOJCIUBOCIE OOCIYNY 00 NJ00I8 Ol CNOCMEPEHCEHHSL 34 HUMU,

* OOMPUMAHHS YepP208OCMI peali3ayil.

Posnooinenns wmabenis y xonoounvhii kamepi susHavac KoepimieHT

3aBaAHTAKEHHS, AKUL 6KA3VE HA KIIbKICMb N100i8 (K2), 3aK1a0eHux Ha 0OUHUYIO

3
00 ’emy kamepu, moomo na I m”.
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IloBHuii BHYTpPimHINA 00’€M Kamep 30epicanHs MmMa OXO0JOONCEHHS
8U3HAYAIOMb SIK 000YMOK KOPUCHOI NIOWI HA 6UCOMY Kamepu (8i0 6iOMImKu
yucmoi nionozu 0o cmeii).

Banta:xkuuii 00’eM Kamepum gusHauaroms SAK O000YMOK 6AHMANCHOL
(poOOU0I) nioWi HA BAHMAICHY BUCOMY.

Banraxkna (po0oua) mioma xamepu paspaxo8yemvcCs K PISHUYSL MidxC il
KOPUCHOI0 NIoujero i niowero, 3atHamor 00J1a0HAHHAM, d MAKONC 8I08e0eHOI0 HA
npoxoou, npoi3ou ma GIOCMynu 8i0 3A20PO0HCYBAIbLHUX KOHCMPYKYI ma
0071a0HAHHS.

Kopucna nmiioma xamvepu oopisnioc 3a2anvHiti naowi ii nioniozu.

BanTaxkHa BHCOTA 8CMAHOBNIOEMBCA BI0 NOBEPXHI NIONO2U 00 BEpXy
wmabens.

16.3. Bumoru 10 yMOB 30epiranus

HajiiBaxknusBimmumu ¢Qaxkropamu, mo O00yMOBJIKKTH YCIHIX TPHBAJIOI0
30epiraHHs, €:
® memnepamypHuil pexcum;
® BIOHOCHA 80102iCMb NOBIMPSA;
® geHmMunAUiA,;
®  YUPKYAAYIA NOGIMpA.

TeMrepaTypHHiA pEXKUM TTOIUIIETHCS HA

[lonepeqne = ——® OcHoBHuii nepio v [lepion minroToBKH

oxonomkenHs _ [€ 30epiraHHs <—| 70 peai3arii
= CIIMBU Ta S0TyKa JI71st KOX)KHOTO SMpH TIATOTOBIII
6-8 °C NPAYKTY ICHYE: napTii 110
= yepenrHi, abpukocu, |= JeTaabHa BiIBAHT)KyBaHHS
rpymii go 3 °C Temmeparypa 2-6 °C
= nepcuku 10 4 °C = KpUTHYHA STpHU BiIBaHTAXECHHI
=CyHWIIi, MaJIHHA JI0 TeMIleparypa y TOPTiBEJIbHY
4-5 °C = mpakTHYHA mepexy 10-12 °C
TeMIeparypa - e
JeTanbHa abo
KpUTHUYHA,
MABUIIEHA HA
IHTEpBaJl HAAIMHOCTI
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Bionocny sonocicmo nosimps nio uac 36epicants nioodie niOompumyoms y
meancax 90 — 95 %.

YV exosuwi nosunni nocmitino 8i0b6ysamucs 3mMiHa ma YyupKyiayis nosimps.
Yum weuouie yupKyioe nosimps, Mum pieHiuia memnepamypa 6 Kamepi.

KoedinienTroMm noBiTpsiodOMiny razusaroms gionowlenHs o6 ’emy nosimps,
Wo NooAcEmMuvCs 3a 0OOHY 200UHY 8 KAMepy BeHMUNAMOPAMU, 00 8CbO20 00 €My
Kamepu.

Kparnicts moBiTpsioOMiHY ycmarnognowome 5K cniggioHoOuleHHs: 00 'emy

308HIUHBO2O NOBGIMPSL, 86e0eH020 8 Kamepy 3a I 200, 00 8cboco 00 emMy Kamepu.
16.4. Oco6.1uBOCTI 30€epiraHus OKpeMuX BUAIB IJIOAIB i ATi

30epiranus rpym
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30epexeHICTh IPYII
|

! v ! !

Copr —» Cmpox [ Cmoocio [—* VYmosu
3HATTS ¢ 36epiraHHs | 30epiraHHs
OcinHi - I'pyna coprtis, Temmnepa-
| TpuBaicTh — || K 3HIMAIOTH B smukax typa - 1°C
30epiraHHs y cragii co- | [T Y KOHTelHepay Binmocna
120-160 nuiB i HAaCHUIIOM .
AUBHOL R > BOJIOTICTh
‘ CTHIJIOCTI SAITUKAX 3 ~
SHMOBI - 00rOpTKOIO poRIPA 83-
: —> ~ 0
TPUBAIICTD || I'pyna copris, P 95 %
30epiraHHs K1 3HIMAIOTh POMAcIICHOO TeMne:t)aTy-
170-190 nuis HEIOCTaTHBO Oymaroto > 2 nooTHTa-
crurumu | [ > B Amukax 3i p 12
—»{Oco0nuBo CTPYAKOIO HHA 18 -
. [¢]
JeKKI 20 °C
3MMOBI -
TPUBATICTh |V l
30epiraHHs | Ctpok 30epiranss 3a TeMueparypu

v v ! l
+3°C -1°C +3°C -1°C
4-5 wMic. 7-8 wic. 3 Mic. 6 Mic.

30epiranHs KiCTOYKOBUX IJIOAIB i ATI

3bepedicenicmb  KICMOYKOBUX 3aNeHCUMb 80 CMYNeHs IX Ccmuiocmi.
Buoinsrome mpu cmynens cmueiocmi:

®  30UpanbHULL

® MexXHIYHULL,

®  CHOXMCUBYUUL.

30upalibHull cmynine cmuenocmi — nioou Habyau XapakxmepHo2o OJisk COpmy
KOJIbOpY, CMAKy 1 apomamy.

Texniuna cmuenicms y KiCmouko8UX NOpPi0 8 OCHOBHOMY 30i2acmbcs i3
30UpPAIBLHOIO.

YV cmaoii’ cnioxuBUOi cmuenocmi nioou Habysaromsv HAUOLIbUL NPUEMHO20

CMAKYy, apomamy, KOHCUCMEHYIl M SIKOMI ma KOJbop).
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Jlyst 30epiranHst HEMPUIATHI K TMepeI9acHo, Tak 1 Mi3HO 310paHi TUI0IH.

s 36epicants i Mpancnopmyeants Ha 3HAYHI BIOCMAHI NA0OU 3HIMAIOMb 3
oepe6a 3 NIOOOHINCKAMU, 0e3 HAHEeCEeHHs MEXAHIYHUX mMpaeM, HOMIWYmsb y
NIOCKI KOwuKy no 6-8 ke i 8 HUX MpaHcnopmyioms 00 MiCys COPMYSAHHSI Mda
NAaKy6aHHA.

TosapHna 06pobKra ckiadaemvcs 3.

® COpMYBAHHA,

® Kanibpy8anHs,

® NaKy6aHHA 6 mapy;

®  MAapKYBaHHSI.

Benuxi 3a pozmipom ciusu, abpuxocu, nepcuku Kaniopyoms Ha.

®  GeNuKi;
® cepeoui;
® OpiOHi.
YMoBU 30epiranHs BUILHI Ta YepeIlHi
| | |
Temneparypa BinHocHa BOJIOTICTH

nositps 90 %

—» [ lonepenne oxomomxenns 1o 6 - 10 °C

Konuentparis CO2

— Temneparypa 30epiranns 0 - 1 °C — st BULIEHD - 20 %
1gepemiesb - 10 %

Temmneparypa 36epiranns B PI'C
1-5°C

llepcuxu y 36uuatiHux XoOJ0OUNbHUX KaMmepax Moxcyme 30epicamuco 3-4
muoicHi, a 6 PI'C — 1,5 wmic.
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YMoBU 30epiraHHs NEepCHKIB

Temneparypa BignocHa Cxnan PI'C

BOJIOTICTh MOBITPS

[TonepenHe 0XOIOKEHHS L Bumict COz - 2-3 %
npotsirom 1,5-2,5 no6u 3a

—  Bwmict O2-2%

temrneparypu 22 - 24 °C

—1 Bwmict N- 94-95 %

| Temmeparypa 30epiraHHsl | qe—
0°C

Ilepenpeanizariiina
temreparypa 7 - 13 °C

—

Abpuxocu 3a memnepamypu I —2°C i gionocHiti eonoecocmi nogimps 85—-90
% mooicna 36epicamu  10-20 Onis, causu 3a memnepamypu - 1°C @
NOJIieMUIeHO8UX NaKemax 6UcokKo2co mucky 3 moswunoro niiexu 0,04-0,06 mm
30epicaromucs npomszom 2 mic. Ileped 3axkna0anuim cius nposoosims NonepeoHe
0xo0n00dcenHs 0o memnepamypu 4—-6°C npomsecom 12-20 200, a nepeo
peanizayiero nioguwyoms memnepamypy 00 4— 6°i niompumyroms ii npomseom 2-
3 OHis.

30epiranHs JIOAIB ATIAHUX POCJIHH

B ymosax mneoxonoodcysanux cknadis, Macasumie 200U  MONCYMb
30epicamucs 1-2 doou.

3bepeoicenicms 3anedcumos 6i0 cmynems cmuenocmi s2io. [nsa 30epicanus
30uparomo:

* arpyc — y cmaoii Cnodcus4oi cmueiocmi;

* YOPHY CMOPOOUHY | NOPIUKU — Y cmadii 30upaibHoi cmueiocmi, moomo
KOJIU 200U CMU2J, anie MiyHo MPUMAOmvbCsi Ha 2POHAX,

* CYHUyi — 3a OeHb 00 HNOBHOI CMUNIOCMI PA30M 3 UYauleykor ma
YACMUHOI NIOOOHINCKU.

Y ecmanoapmuux swukax micmkicmio 3-4 ke 1200u 8i0npasnaioms 00
XOJIOOUIbHUKA 8 Kamepy NONepeoHbo20 OXO0N00JHCEeHHS, 0€ BOHU NPOXOOsmb
MmosapHy 00poOKY i nonepeoHe 0xon00xceHHs 3a memnepamypu 4 - 6°C.

3a memnepamypu -1°C modxcna 36epiecamu:

* 4opHy cmopooury — 30 0ib;
* nopiuku — 40-45 0i6;

* atpyc — 20 0i6;

* Manuwy i cyruyro — 3-5 0io.
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30epiranHsi BUHOTpaay
Venix 30epicanns ma nepegezenmusi 6UHO2pAdy 3HAYHOIO MIPOIO 3ANEHCUMb
8I0 8UOpPAH020 COpMmY.

Copt
|
v ¥
3BuyaitHe 30epiraHHs 36epiranns B PI'C

— Arajai Panniit BIPa
—» Acma Myckat ram0yp3bKHii
—» KapaOypHy [laca Oina
— Myckar ajgekcaHapiichKuit
— Himpanr
— Taiii poxeBuii
— Tanun
— [[JabGam

JIeXKICTh BUHOTPAJly 3aJICKUTh Bl

YMOB BUPOUTYBaHHS

Termno- 1 BOJIOro3ade3neueHoCTi 30HU

[ pyHTOBHX YMOB

BucoTu miciis 3pocTanHs Hall piBHEM MOPS

ATpOTEXHIKM BUPOIIyBaHHS

[Hmmx dakropis

3b6epestcenicmb 8uHOZPAOY 3anedxncums 6i0 menjio3abe3neueHms, aKe MONCHA
po3paxysamu 3a (hopmyno.

ZtW(W = Wo)jl
T=|Xt- K
[Z )2 W

oe T — ehekmuena menyiozabesneuenicmns, epao.-exe.,

2t — cyma akmusHux memnepamyp 3a nepioo 6i0 nouamxy ezemayii 00
360py ypoorcaro, °C);

2ty — cyma akmugnux memnepamyp 3a KOJCHY 0eKady OCMAHHIX 080X
MicaYie, nNpoma2oM AKUX UNANU ONAOU, AKI nepesadicaroms Hopmy, °C;
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Wy — cepeons bacamopiuna KinbKkicms onaois 3a KOJHCHY 3 Yux 0exkao, Mm,

W — ghakmuuna xinbkicme onaois y yiti 0exaoi, Mm;

K — nokaznuk xommumnenmanvHocmi Kiimamy, ujo OOPIBHIOE BIOHOUIEHHIO
PiBHUYI cepeOHboi memnepamypu HAUMenIiuoi ma Hauxoi00HIuoi 0exao
NpomsA2oM POKY 00 cepeOHboi memnepamypu Hatumeniiuoi 0exaou.

SKicTh BUHOTpAY 3aJI€KUTh BiJT

Boao3abe3neueHocTi KyIliB

OcBITIIEHOCTI

XapakTepy KUBJICHHSA

HapanTtaxeHnHs Bpoxaem

CrtyreHst BpaXkKeHOCTI XBOpOOaMH Ta
MOIIKOIKEHHS ITKUTHUKAMU

Texunonorii 30epiranus

TexHomnorii TpaHCTIOPTYBAHHS

Haiibinow mpancnopmabenvnumu € maxi copmu Cmoni08020 BUHOSPAOY:
[[Ta6am, Tamur, Acma 4dopHui, Karonan 3umoBuii, Himpanr; Taiidi poxeBui,
KapaGypny, MonaBcekuil yopHamii, Arazai.

Tpancnopmabenvricms 8UHOCPAOY MONCHA BUSHAYUMU Yepe3 KoepiyicHm

mpancnopmabdenvhocmi (K,,) 3a popmynoro:
K= A(61,1+B(29,3) + C(9,6)

100

oe A — 3ycunis Ha 8iopus, 2;
B — 3ycunnsa na npokonroeanus, 2;
C — 3ycunns Ha po34aenioeants, 2.
YV mpancnopmabenvnux copmis eunocpady K nosunen 6ymu 6 mesxcax 300 —
400. Yum euwuii K,,, mum 6inow mpancnopmadenvHuii copm eunozpaody. YV
3anoenenux xamepax niompumyroms memnepamypy 0 °C, 8i0HOCHY 60.7102icmb
nogimps 92—97%, a npu 36epicanni ¢ PI'C emicm CO, nosuner 6ymu 5%,
0,—5 % i N,—90 %.
Ilepeo susanmasicenHsam i 8i0npagieHHaAM y pO30PIOHY Mepedxcy BUHO2PAO
nosuren Oymu omenieHui 0o memnepamypu 10—12°C ona 3anobicanus

3aNOMIBAHHIO, SIKe MOJHCE NPUZBECMU 00 PO3BUMKY MIKPOOP2AHIZMIE.
16.5. 30epiranns nJjoaiB cyo0TPONiYHUX i TPOMiYHUX POCTUH
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I toomn
I

CyOTpomiuHi

IIUTPYCOBI
rpaHaTh
THKAP
Xypma
deiixoa

g4 34848

Tpomiusi

g4 4808080484848

OaHaHM
aHaHacH
MaHro
aBOKAJIO
ryasBa
narrast
MaHTyCTaHa
pamOyTaHa

PBHsTECS MDK CO00FO0 3a

g 484848

XIMIYHUM CKJIAIOM
yMOBaMH 30epiraHHs

O10JIOTTYHUMHU OCOOIMBOCTIMHU

IIOIIMTOM CEPECa HACCIICHHA

Taoauuda 6

[Hutpycosi mioau

= alleJIbCUHU

= JIAIMOHHU

= UTPOHU

= MaHJapUHU

= Tpeindpytu

= JIalM

= Oirapasis

= TaHXENo

= NOMIIETIBMYCHU
(lenmox)

v

HaiiOutp 11 X010 10CTIHKI

= MAaHJIApUHU
= alebCUHU

[mix - HecnipaB)XHS OaraTorH3/I0Ba Sroja, Mo CKIATAETHCS *

= HACIHHA

= M'SKOTI (EHI0KapIIis)
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OnmumanvrHa memnepamypa ma 8i0HOCHA 80J102ICMb NOGIMpPsL npu 30epieaHHti
YUMPYCOBUX 3 YPAXYBAHHAM iX 6UOY Ma CIMYNEHsI CMUSI0CH

Buo Cmynine cmuenocmi Temnepamypa, | Bionocua
niuooie (3a6apenenHs WKIpKU) °C 80J102iCcmb
nogimps, %
Koemi 1-2 8590
Manoapunu | Ceimno-scosmi 3 nposenentio 00 2—-3 85-90
Y4 nosepxui nioda
3 npo3senennro 00 Y nogepxmi 4-6 82-85
nuiooa
Anenvcunu | Opandicesi 1-2 85-90
Kosmi 3-4 85-90
3 nposenennio 5-6 82-85
Jumonu Koemi 2—-3 85-90
Csimno-acoemi abo ceimio- 4-5 85-90
3e/1enl
Temmo-3eneni 6—8 82-90
I'petingppymu | ’Koemi 3-4 85-90
Csimno-acoemi 7-10 82-85

Y kamepax 6ananocxosuwy niompumyroms cmaobineny memnepamypy 12—14 °C i
8iOHOCHY eonocicmb nosimps 85—90 %. llpu 36epicanni 6 PI'C emicm O, cmanosums
1 %, CO;, — 1 %, N — 92 %. llImyune 0osaprosarts npo8oosims 3a MeMnepanypu He
menwie 18°C, sionocHiti onococmi nogimps 95 % 3 konyenmpayiero emuneny 1:1000.

Ananacu 30epicaioms 3a memnepamypu 8°C i 6i0HOCHIU 601020cmi Nogimpsi 85—
90 %. Yum euwga memnepamypa, mum weuouie npoxoosini. npoyecu 003pPiGaHHs.

IInoou manco 36epicarome npomsacom micsays 3a memnepamypu 5 °C i
8i0HOCHIU 8onoeocmi nogimps 85 — 90 %. I'azosuti cknao nosunen Oymu maxkumu:
2% 03,98 % N abo 5—8% O,,4 -5 % CO,, pewma — azom.

1Inoou asokaoo nepesosamu i 30epicaiomv mpu MuiCHi 3a memnepamypu 5-
7 °C i sionocHiu eonoeocmi nogimpsa 85 — 95 %. V PI'C npu emicmi O, 6 %,
CO; 10 % 3a memnepamypu 7 °C nnoou moocyms 30epicamucs 1,5 mic.

[Tnoau nanai 30epiratoTs 3a Temneparypu 10 °C 2-3 THXHI, MaHTyCTaHa — 3a

temneparypu 11-13 °C no 2 mic., pamOyTana — 3a Temnepatypu 0,5-2 °C npotsarom 5-6 THKHIB.

KoHTpoJibHi 3anuTaHHsAa
1. Slxumum MeTogaMu MOXKHA BH3HA4YaTH CTPOKH 30upaHHs rmIoAiB? Ha3piTe ix

nepeBaru 1 HeI0IIKH.
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N

. IlepepaxyliTe OCHOBHI BUMOTH JO SIKOCTI IUIOAIB, SAT1JlT Ta BUHOTPAIy MpPH

3aKJIaJjaHH1 Ha 30epiraHHs.

w

. JlaiiTe XapakTepUCTHUKYy CIOCOOIB TPUBAJIOr0 30epiraHHsA 3EpPHATKOBHUX 1
KICTOYKOBHX TUTIOJIIB Ta BUHOTPATY.
4, Ha3BiTh oONnTHUMajabHI TEMIIEPATYPHO-BOJIOTICHI Ta Ta30Bl PEXKUMU

30epiraHHs TUIO/iB, BUHOTPATy Ta ATI.

o1

. Ilepepaxyiite ocCHOBHI (akTopH, sKi (HOPMYIOTH JICKKICTh 3EPHATKOBUX
TJIOJIIB T2 BUHOTPATY.
6. 3 SKMX OCHOBHMX TEXHOJIOTIYHHMX Ta OpraHi3alliHUuX eJEeMEHTIB

CKJIa/Ia€ThCSl TOBapHa 00poOKa, MaKyBaHHS Ta MapKyBaHHS IJIO/IB Ta SITij?

Tema 17. TexnoJiorist 30epiraHHs 0BO4eBOI MPOIYKIil

IInan nexuiv
1. BiosoriuHi OCHOBH 30€piraHHs.
2. 30epiranHs KapTOILIi.
3. 30epiranHs 01710roJ0BOT KaITyCTH.
4. 36epiranHs KOPEHEII0/1B.

5. 30epiranHs qUOYyJIl Ta YaCHHUKY.

Jliteparypa: 3,7, 11, 12, 16, 18.
KurouoBi cjioBa: kaptoris, 61710roj0Ba Kammycra, KOpeHeIiou, uoyis,

YacHUK, 30epiraHHs, NpOPOCTaHHA, BTPATH.

17.1. BiosioriyHi 0CHOBH 30epiraHHs
Bcto miiogooBoueBy MpoyKIIito 3 MOy 30epiraHHs AOLUUIBHO PO3IUIUTH Ha
TPH TPYIIN:

* nepwia 2pyna — 6e2emamuHi Op2aHu OBOPIYHUX O0B0YEBUX KYIbMYp:
Kopenennoou, yubynunu, 6ytwbu ma 2onoexu. Ix bionoziuna pons y scummi
POCNUH NOACAE 8 YMBOPEHHI HACIHHA HA OPY2Ull PIK HCUMMSL,

* Opyea epyna — n10008i 0804l (2apby308i 060ui, NOMIOOpuU, hepeyv,
6aknaxicanu, namuconu, xabauxu). Ix Gioximiuna ponv y Jdcummi pociuHy —
3a6e3neyumu NOHCUSHUMU PEYOBUHAMU HACTHHSL,

* mpems epyna — AUCMKO8I 0804i. 3 4acy 8I0OKpeMaeHHs 810 MAMEPUHCLKOL

POCIUHU HE BUKOHYIOMb HISAKUX OI01021YHUX (DYHKYII.
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3minu, wo 6iodysaromvcs y 080uesiti npoodyKyii nio yac 36epicanHsi

Bmpamu npu 36epicanni

Hopmosani (npupoonuii 30umox) — Henopmosani
—» Juxanns —> I nummas
| Bunaposysanns 600u || Diziono2iuni 3ax60p06anHs
) B'anenns
| Mexaniuni nowxodoicenns
| Tlowxodoicenns epusynamu

* B’siHeHHA 8i00y8acmbcs 3a paxyHOK po3xo0y YYKPI6 i 600U HA OUXAHHA,
B8UNAPOBYBAHHI MA NPOPOCMAHHSL.

* Ilpopocrannsi i06ysacmuvcsi y Kapmonii ma OB0PIYHUX 0804aX Npu
niosuweniti. memnepamypi 30epicanus;, CMaHm CHOKOW CKOPOYYEMbCA, BepPXiBKOBI
OPYHbKU NOYUHAIOMb PICM, YMBOPIWMb POCMKU, 3 AKUMU BUHOCUMbBCS O6a2amo
HONCUBHUX — DEeYOBUH, NPOOYKYIs 8 sIHe.

* 3aayxa — 00Ha 3 npuuuH 3a2ubeni npooyKYii, Ko1u He BUCMAYAE KUCHIO.

eCamo3sirpiBaHHsi Hacmae mooi, Koiu 080piuHi 080Ul 30epicaioms y 8eIUKil
KiIbKOCMI HABAIOM Oe3 00CMAMHbOI 8eHMUNAYIL.

e 3amep3anus. [lpu yvomy npooykyis empavae xapyoei axocmi i nicis
8I0MABAHHS He Modce Oai 30epieamucsi.

* BignoriBanus. V pesyromami cmuxanus mennio2o i X0100HO20 NOGIMps
360J104CYEMBCA BEPXHIU WAP NPOOYKYIl, WO CMBOPIOE CNPUAMIUBE CePedosuLle
0J151 PO36UMKY MIKDOOp2aHizmis. Y yvomy pasi empamu uwyi, Hidc 8i0 8 SAHeHHs.

* 3axBOPHBAaHHS — OOHA 3 OCHOBHUX NPUYUH 6mpamu NpooyKyii npu
36epieanti. Biobysaromuvcs 3sMiHU 8 XIMIUHOMY CKIAOi NPOOYKYii.

17.2. 30epiranns kapromii

Kapronas sk 00’ekr 30epiranns. bynb0a — 1e BHIO3MIHEHE IiJI36MHE
ctebno. Ilig emigepmicoM, 1o BKpUBa€E Oylib0Oy, pO3MINIYETHCS KOpa, i SKOO
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3QJIATal0Th CYJWHHI MUKW Yy BUTJISAII KUJIEHb Y30BXK NIepUMeTpa rnepepizy Oyabou.
B ii meHTpi po3mimlyeThcsl BOASHUCTA cepleBuHA. Biuka Oynb0 moeqHyroThCs 3
HEel0 cepueBMHHUMH mnpoMeHsaMmu. CdopmoBaHa Oynbp0a Mae YiTKO BHpAKEHY
nepuaepMy, TIOBEPX SKOT PO3TAIIOBaHI COYEBUYKH, MAPEHXIMa Ta HEIOPO3BUHYTI
MEXaHIYH1 TKAaHUHHU.

Byns0u micist 30upanHs nepe0yBarOTh y cTaHl TNIMOOKOro (hi310JI0rYHOTO
CIIOKOI0, SIKMH JUINThCS Ha JB1 (a3u: “mepioa BIAMOYMHKY Ta ‘‘CIUIYKY .
HeBenuki OynpOM Ta mMi3HI COPTH MalOTh OUIBLI TIIHOOKHMN CTaH CIOKOIO, HIXK
KpynHi Oynb0u Ta paHHI copTH. CKOpPOUEHHS CTaHy CIIOKOIO 3aJIeKUTh BiJ
IHTEHCUBHOCTI Tporiecy audepeHiianii Ta KOHYCY HapOCTaHHs, TeMIIepaTypH
30epiranHs, (i310JIOTIYHOTO CTaHY, Ta30BOr0 CKJIAJy CEpEeOBHINA, BHYTPIIIHIX
MEXaHIYHUX TMOIIKO/KE€Hb, HE3aJOBIIBbHUX YMOB 1 arpoTEXHIKM BHUPOIIYBaHHS
TOILLO.

Bbynp0n MOXXyTh TIOHOBJIOBATH MOKPHBHY TKAHMHY B MICIIX MEXaHIYHHX
NOIIKO/KEHb. [Ipy MeXaHIYHHMX TpaBMax MOXE CIOCTEpIraTUCh MHOTEMHIHHS
OymB0.

Kaproruis Bifpi3HS€TbCS TOPIBHSHO HEBUCOKHAM TEIUIO- 1 BOJIOTOBUJIUICHHSM,
BHICOKOIO IIIMApyBATICTIO Ta MEXaHIYHOKO MIITHICTIO.

bionoriuni Ta KyniHapHI BJIACTUBOCTI OyJb0O IMOB’s3aHi 13 BMICTOM y HHUX
KPOXMAJIIO 1 IIYKPIB Ta iX IEPETBOPEHHAM OAUH B OJTHOTO MiJ Yyac 30epiraHHsl.

ITepen 30epiraHHsIM KapTOILIIO OOCYIIYIOTh POTAToM 2- 3 roa. O0cyuryBaHs
MO>KHA TIPOBOJIMTH 1 B CXOBHUIIIAX 3a JOMOMOTO0 MIOCUJICHOTO BEHTHIIIOBAHHS.

[Tin yac 30epiraHHs BUIUISIOTH MEPIOAU: JIKYBAIBHUM, MICISI30UpaIbHUM,
nepioJ1 3HUKEHHS TeMIIepaTypu, 3MMOBUN (OCHOBHUM) 1 BECHSHUH (IT1CIIsI TOYATKY
popocTaHHs OyiB0).

JlikyBanpHUI TEpiOJ TMOYMHAETHCS BiApa3y MICAsS 30UpaHHS 1 MOXKE
MOAOBXKYBaTUCS BiJ 4-5 mi0 A0 2-3 THKHIB 3aJ€KHO BIJ CTYNEHS BU3PIBaHHSA 1
MEXaHIYHMX TMOMIKOKeHb Oynb0. [l mocTurnux 310poBUX OYyab0 3 MIITHOIO
HIKIPKOIO, €J1a00 MOLIKOKEHUX MpU 30MpaHHI, COPTYBAHHI 1 TPAaHCHOPTYBaHHI,
TPUBAJICTh LILOTO MEPIOYy MiHIMaIbHA, JOCTATHHO JIMILIE MIACYUIIUTH KapTOILIIO.
Jns HemocTUraux Oynb0 3 HE3MIIHUIOW IIKIPKOK 1 3HAYHMMH MEXaHIYHUMU
MOIIKO/KEHHSMHU TPUBAIICTh JIKYBaJbHOTO MEPIOAYy MaKCMMalbHa, TOOTO 3a
temnepatypu 11-13°C moxe nocsratu 20 1HiB.

[Ticas 3akiHYeHHs JIKYyBaJIbHOTO IEpIOoy HAcTae IUIaBHUM mepexin y Oik
3HM)KEHHSI TeMIlepaTypu, TOOTO BIJOYBA€THCS MOCTYNOBE OXOJOMIKEHHSA Oyib0,
AK€ MOKe TpuBaTu 2-3 TWXHI abo Ouapine. 3a 1el yac HEOOXIHO 3HU3UTH

temriepatypy 3 15-18 °C temmma go 3-5 °C. TpuBamicTh mnepiogy 3HUKEHHS
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TEMIIepaTypu 3aJeXKUTh HE TUIBKH BiJ XapaKTepy MEXaHIYHUX IMOIIKOIKEHb
Oymnr0, a 1 Bi copTy.

[licnss mocArHEeHHs ONTUMANIbHOI Temneparypu 36epiranus 3—5 °C, 3a skoi
ralbMyIOTbCs OloXiMi4yHI 1 (hi310JIOTIYHI TIpoliecH B Oyiab0ax, MOYMHAETHCS
OCHOBHHMM (3UMOBHUI) Tiepiom 30epiraHHsS KapTomii. Y 1ed dac Oynsowm
nepeOyBaroTh y CTaH1 IMTMOOKOTO CIOKOIO.

Cnoco6u 36epiranHsi KapTOILTi

B Vkpaini HaifO11b11 pO3NOBCIOIKEHUMHU CIIOCO0aMH 30epiraHHs KapToILi
€: 30epiraHHs B KOHTEHHEpax y CTaIllOHAPHUX CXOBHIIAX, 30epiraHHs B Oyprax 1
TpaHIIESX PI3HUX KOHCTPYKIIIH.

30epiranHs B KOHTeHEpax

["o710BHA TIepeBara 3aroTiBJIi, TPaHCTIOPTYBaHHS Ta
30epiraHHs KapTOIUI B KOHTEHHEpax MoJIsirae

B TOMYV, 1110 IIEN Cr10ci0

3abe3mnedye TUIbKHM KOMILJICKCHY MEXaH3aIllio Ta

3HAYHE MIBUILEHHS MPOYKTUBHOCTI Mpari

[linBuiye 30epexeHicTh 0yab0

3HIKYE MEXaHIYHY MOIIKOKEHICTh OyJIb0 M yac

BaHTA)XHO-PO3BAHTAXYBAILHUX POOIT 1 IEPEBE3CHHS

[Tokparirye MOXIHMBICTh CIIOCTEPEKEHHSA 3 OybOamMu
i1 yac ix 30epiraHHs

30epiranHs B Oyprax. Y pasi BiICYTHOCTI CTalllOHAPHUX CXOBHII 1 Tam, 1€
MIATPYHTOBI BOAM OJIM3bKO MIAXOASATH JO TMOBEPXHI IPYyHTY (2 M 1 BHUILE),
KapTOILIIO MOKHA JI0 BECHU 30epiraTu B Oyprax.

byptu — ye mumuacosi cxosuwa, axi ne nompedyiomev O ix ycmporo
eenuKux Kanimanvrux sampam. Ix 6yoyioms nazemuumu abo y 6u2naodi KOmio6amie

3 leupOaHOIO YU AKmueHor 68HWZLUZ)1Lﬂ€i0.

17.3. 30epiranns 0i;10roJ10B0i KanmycTu
Jleockicmo  kanycmu BUBHAYAEMbCA KOMNAEKCOM  61ACMUB0CMeEl
YCIX 4acmuH 20106KU, aie He 8 0OHAKOBOMY CHYNEHI O KOJCHOI 3 HUX.

Oco0s1uBOCTI KanmycTH K 00’ €KTa 30epiraHH:
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Dpe2yniosanbHa poib )y 30epedceHocmi KAnyCmu HAledCums GepXi6Kosil
OpyHbYI,

npu pocmi Kawama nio0 u4ac 30epicanus 6i00Y8AEMbCA  AKMUBHULL
nepepo3nodin hiziono2iuHo aKmueHUx i NAACMUYHUX PEUYOBUH 3 BEPXHIX
JUCMKIE 20N06KU Y GHYMPIWHI  mMa KA4yaH, MAKUM YUHOM Xapyoed
YIHHICMb 20I08KU MA 11 JIeHCKICINb 3HUNCYIOMbCA,

pi3Ha cmitikicmb copmie Kanycmu 00 YpPadCeHHs npu 30epieanui cipoio
NIICEHHI0 MA THWUMU X80pOOAMU NO8 S3aHA 31 cmynewem niemMeHmayii
JIUCMIB 207108KU, MOOMO 8MICIOM V HUX XJIOPOQITY ma KapomuHoiois;

20JI0BKU JIeAHCKUX COPMIB GUMPUMYIOMb OOUHAPHI OCIHHI 3AMOPO3KU 00 —H—
7°C, ane npu ybomMy 3HAYHO BMPAUATOMb JEHCKICNb,

V JIedcKux copmié MOBWUHA KAIMUHHUX CMIHOK NAPEHXIMHOI MKAHUHU
JIUCKIB 3HAYHO OLIbUUA, HIHC V HELEHCKUX,

SACKPABO BUPAdICeHa Kopenayis 30epedceHocmi Kanycmu i3 8MiCmoMm Y

20I06KAX CYXUX pPeYyo8UH [ Yentonosu:. yum ix Oinvuie, mum 6uwa

MexaHiuH1 TOIIKO IKEHHS TOJIOBOK

[Top3u romoBok

[lopi3u Ta po3pHBH JIUCTIB

OO610MU TOKPUBHUX JIUCTKIB

Bwm'ssTiHM 3 pO3pHBOM JIMCTIB Bi yaapiB

Po3uaBieHHs OKpeMHX YacTHH JIMCTIB

JIeJHCKICMb.
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96

OnmumanvHuil pexcum 30epicanna Kapmoni

bynnou

[Ticsa30upanpHe 00CyITyBaHHS OPOTATOM 2-3 TOJT
[

Ilepionu 36epiranus

!

!

!

!

JIiKyBaIbHUM

3HWKEHHS TEMIIEpaTypu

OcHOBHUI (3UMOBHIN)

Becusinuii (mpoOy1>KeHHs )

—»

Temneparypa 11 - 13°C

BigHocHa BoOriCTh
noBITPsL 85-95 %

SHUKEHHS

TEMIICPpATYPHU B HACHUITY

kapromi Ha 0,5 - 1°C

[IBUKICTh TIOBITPS Y
MDKOYJIEO0OBOMY
npoctopi 0,12-0,5

v

TpuBaricTs miepiony
10 20 nHIB

TpuBaicTh 3HUKEHHS
TeMIepaTypu
3QJIEKUTDH BIJT

XapaKTepy MEXaHUHUX

MOIIKOYKEHB 1 COPTY

—» Temmneparypa 3...5

BigHocHa BooricTh
oBITpst 90-95 %

Bwmict O2 - 16-18%,
CO2 - 2-3%

HIBuaKiCTh MOBITPS

»  [PU AKTUBHOMY

BeHTUIIOBaHHI 0,12-

0,20m/c

OnTUMaTbHANR PEKUM JIIKYBATLHOTO TIEPIOTY CIIPHSIE

[HO 1 3HMKEHHS
temneparypu 1o 1 -
2°C

i

3arorBaHHIO paH

YTBOpEHHIO TPOOKOBOTO IIApy

\ NHMFOTOBHi 10 TPHUBAIIOTO
Jlo3piBarHIO OYIIHE0 30epiraHHs




Cnocobu ma memoou 36epicanHsi

Y emavionapnux cxosuwax

Y mumuacosux cxosuuax

Y koumeuinepax nasanom

Y 6oposnax, kanasax

B awuxax-xnimkax

Y mpanwesx (0,5x1x5 m) 3
nepecunanHsIM 3emiero, NicCKom

Ha cmenasicax v wmabensix

Y weuorxooxonooxcysanux mpanwesx

D

IIiosiwenoro na srcepouny

Y 6ypmax 3 npunaueno-eumscro0
BEHMUNAYIEIO, HA CMENANCAX, Y

Ha nionosi 6 bypmax

Y 6ypmax 3 akmuenorn eenmunsyicio

3 0bpobKoro Kpetiooro

YV cnieosux 6ypmax, na 1vo0anux
MAUOAHYUKax

Ymoeu 36epicanusa kanycmu

Temnepamypa — 1...0 °C, 6ionoCHa 60102icmb
nosimps 90 — 95%

— '

l o~

36epicanns 6
PIC:
0, —-2-3%
CO,—35%
N, —92-95 %

Cneuianvhi
Kamepu 3
PIc

3b6epicanms
e MI'C

36epicanns B ymosax
6 34 AKMUBHO20

BCHMUNIOBAHHSI,
KIJIbKICMb
nogimpsi
100-150 Ms/n;l,

Konmeiinepu 3i
cneuiaibHUMuU 6IKHaAMU,
noiemueHo6i HaKuoOKu

13 CUIIKOHOBUMU

BIKHAMU
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Kanycmy neobxiono nepesozumu 3 nois 00 micysb 30epicanns ma 30epicamu 3
YCIMA WIibHO NPUNE2TUMU 3eTIeHUMU NOKPUBHUMU TUCKAMU.

JIna noodoesxcenns cmpoky 30epicannsa HaABecHi i3 CMAUIOHAPHUX CXO08ULY
0e3 WMmMY4YHO20 0X0100MHCEHHA | MUMYACOBUX CXO0BUW| KANYCMY nepeMiuiaoms y
X0100UbHI Kamepu.

Konusanna memnepamypu npu 30epicanui GUKIUKAE 3POCMAHHA GMPAm

Kanycmu.

17.4. 30epiranHs KopeHenJI0AiIB
Ocoonuseocmi kopenennooig AK 00°€kmie 30epicanui.
* nepebysaroms npuU HU3LKUX MEMNepamypax y Cmaui UMYUEH020 CNOKOIO,
* CMYnNiHb BU3DIBAHHA MOJCHA 6CMAHOBUMU 34 BIOHOWEHHAM Caxapo3 00
MOHOCAXapuois;
* V BGU3PIIUX KOPEHEeNnio0i8 MOPKEU NIOSUUeHUll eMicm CyXux peyoun (12—
14 %), xapomuny (ne menwe 15 me una 100 2), yyxpie (6 %), siOHOWEHHS
emicmy caxaposu 00 MOHOcaxapie 6 medcax 3:6, emicm Himpamie He
nepesuwgye I JIK 25 me na 100 e;
* KOpeHenioou 3a 30epedceHicmio Oiamvcs Ha 06i epynu. 1) i3 witbHuMU
NOKPUBHUMU MKAHUHAMU, WO 000pe 30epicaromubcs;, 2) 3 Oilbul HINCHUMU
MOHKUMU NOKPUBHUMU MKAHUHAMU, KT 30epiearombcsl cipuie;
* Maroms ci1abKy 61acmMuicms 00 3a20108AHHS MEXAHIYHUX NOUKOONCEHD,
* 6mpauaroms CmitKicms 00 X60poob y pasi empamu mypeopy;
* He GUMPUMYIOMb HABIMb 1€2K020 NIOMEP3IAHHS,
* Mennio- ma B0J0208UOLIEHHS GUWI, HIJIC Y KAPMONIL, ale HUNCYI, HIdNC )
Kkanycmu Oinokayanuoi. 3a eoouny 1 ke 3pinux xopeneniooié MopKeu Guoinsie
20,9- 21,5 me CO,, neoospinux — 24,8-26,5 me CO,,
* 3Q JIEHCKICMIO KOPEHEeNn100U MONCHA pOo3MIcCmumu 8 makxii nocii008HOCMI:
cmonoguti 6ypak — pedvbka — OpYK6a — MYpPHeNc — NacmepHax — MOpPKEa —
Kampau — nempyuika — cenepa — pina — Xpin — 0auKOH — peoOucka.
Cnocobu ma ymoeu 36epieanus KOpeHenioois

Texnonoeisn 36epicanusn 6KIIOYAE MAKI OCHOBHI CKIAOO0BI.

* BUBHAYEHHS AKOCMI NPOOYKYIL Ma NPOSHO3YB8AHHS 1T N1eHCKO30AMHOCTI,

* hopmysarHs1 0OHOPIOHUX 3G AKICMIO MA JIEHCKICIIO NAPMIT;

* 8UDOIp cnocoby 30epicarnHs.
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Ymosu 36epicanns xopenennodie

Temnepamypa 0—1°C, gionocna eonocicms nogimps 90—95%

o

A 4 A 4

36epicanns 6
PI'C:
0,-3%
CO, —5-8%
N, — 89-92%

36epicanns 36epicanns
e MI'C 6 34

A 4

T~

Konmeiinepu 3 exnaoxkamu,
nonie-muneHoei HaKUOKu i3
CUNIIKO-HOBUMU GIKHAMU,
noaiemueHo6i MiuiKu, naKkemu

B ymosax
AKMUBHO20
BEHMUIIOBAHNA,
UBUOKICMb
nogimps

0,12-0,20 m/c

&(:0614 Ta METOIH 36@/)

TumyacoBi cxoBHIIA

Ha miBau1 B
IIIBUIKOOXOJIOIKYBaJIbHUX
TpaHIIesx

Ha miBJH1 B TpaHIIEsx
rmouHoo 0,4x0,7x10 M 1t
MOPKBH 1 OUTHX KOPEHIB;
0,5x1x10 M 1J19 CTOIOBOTO

OypsKYy, peAbKu 3 Nepera-
PYBaHHSIM IICKOM 200 3eMJIet0

CrartioHapH1 CXOBHIIA
—» Y KOHTEeHHEpax HaCHUIIOM
_>
) | VY KOHTeWHEpax 3
MOTICTHIICHOBUMH BKJIQTKaMU
VY 3acikax 3 akTUBHUM
BEHTWIIOBAHHAM 1 —>
NPUPOTHOIO BEHTUIIALIIEIO
Ha ctenaxax, mrabensx, y
—>
SIIIAKAxX
| 3 00poOKorO Mpemnaparamu
npoTH 30yIHUKIB XBOPOO —

V rpanmesx 0,8-1-1,5x10-15 mfy |
3 MPHUIUTMBHO-BUTSKHOIO
BEHTHJIALIIEIO B —|
TOJIIETHJICHOBHUX MIIIKaX
(MopKBa, Outi KOpeHi, penbka) [ 102,

Ha miBHOY1 B TpaHIesx
rmounoro 0,7x0,7x10 M s
MOPKBH 1 OUTMX KOPEHIB 3
nepenapyBaHHsIM 3emiieto abo
mickom; 0,7x1-1,5x10-15 m g
CTOJIOBOTO OYpSIKY Ta PEIbKH

NS

VY kararax 3 akTHBHUM
BEHTWIIOBAHHAM




17.5. 36epiranns uuly.1i Ta YaCHUKY

Ocoobausocmi yuodyni ma 4acHUKy AK 00°ckmie 30epicanns

1. [ubynunu nicis 30upanis ma GUCYULY8aHHsL nepedy8aioms y cmaodii 2iuboKo2o
CHOKOI0.

2. Heoospini yubynunu yepes HaomipHe 8HeCeHHS A30MHUX 000pU8, 00U08Y
10200y, NOIUBU 00 CAMO20 30UPAHHA He 8CIMYNAOMb ) Nepiod CNOKO0, NeHCKICb
DI3KO 3HUIICYEMBCA.

3. Haubinvw eucoka 3bepediceHicmb y 20CMPUX COpmis, HAUHUNCHA — Y
CONOOKUX copmis. Apuii uacHuk 30epicacmuvcs Kpauje 810 03UMO20.

4.V nestckux copmis HatiOiib 8UCOKE CRIBEIOHOUIEHHS Caxapo3a:MOHOYYKOD.

5. 3bepescenicmv yubyni ma 4acHuxy KoOpemoe 3 8MICMOM V YUOVIUHAX
Gdimonyudis, y neputy wepey aniyuuy.

6. Tenno- i 6010208UdiNenHs YUOYIL Ma YACHUK)Y HEGENUKI, MOMY IX MOJN*CHA
3A8aHMAMCY8aMU 8 CKAAOCHKI NPUMIWEHHST V 3HAYHIU KITbKOCMI, He XEUTIOIYUCD
3a camo3iepieanHs ma 8iONOMIBAHHSI.

CnocoOu it ymoBU 30epiranHs
uOYJIl Ta YaCHUKY

—

TumdacoBi cxoBuIl@a Temneparypa Mo>kHa 3HU3UTH
30epiranns -1 - 3 °C
— Conom'sHi BIJHOCHA BOJIOTICTh —> Y KOHTElHepax
Karatu nositps (BBII) npu 36e- HaBaJIOM
—> TpaHnmei 3 piraasi nuoym 70-80 %, —> VY dmmkax
nepemapyBanisM | BBIT cTpitkyroumnx —> V¥ 3acikax 3
1uOyII MoJI0BoK  |hopm yacHUKy 80-85 %, AKTUBHOIO
CKJIaJ MOBITPS JJIs BEHTUJIALIEIO
qacHuky:CO2 - 5-6 102 - | |~ Ha crenmaxax

3-4, N2 - 90-92%, nnst
oy COz2 - 0-1 1
02 - 0,5-2, N2 - 96-99 %

KoHTpoJibHi 3an1uTaHHA

1. OxapakTepu3yiTe KapTOILUTIO sIK 00’ €KT 30€epiraHHs.
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2. SIxi BM 3Haere crnocoOu 30epiraHHs KapTOIUll B CTaIllOHAPHUX 1 TUMYa-
COBHX cXOBHUIIax? YMoOBH 30epiranHs KapTOILII.

3. OxapakrepusyiiTe rpiOKOBI 3aXBOPFOBAHHS KApPTOILI Ta XU OOPOTHOH 3 HUMHL.

4. OxapakTepu3yiTe O1JI0roJoKaYaHHY KammycTy sik 00’ €KT 30epiranHs.

5. Slxi Bu 3Haere cmocoOu 30epiraHHs KamyCTH 3aJie)XKHO BiJ TPYHTOBO-

KJIIMAaTUYHUX 30H YKpaiHu?

6. JlaiiTe XapakTepUCTUKY KOPEHEIUIO B SIK 00’ €KTIB 30epiraHHsl.

7. SIxi HaileekTHBHIIN CcMOcOOM 30epiraHHd KOPEHEIUIONIB 3ale’KHO BiJ

IPYHTOBO-KJIIMaTHYHUX 30H JepKaBU? VYKaXiTh ONTUMAIbHI PEKUMHU

30epiraHHs.

8. MlaiiTe XxapakTepUCTUKY IUOYI1 Ta YACHHUKY SIK 00’ €KTiB 30epiraHHsl.

Tema 18. Texnonozia nepepooxu nnodie i oéouis

IInan dexmii

Krnacugikaris MeToiB KOHCEPBYBaHHS.

Bumoru 10 cupoBUHH 1 11 MIATOTOBKA J0 MEPEPOOKH.

ComiHHS 1 KBaIICHHS.

KoHcepByBaHHS TEIJIOBOIO CTEPUITIZAIIIETO.

Cy1iiHHS TUIO/IIB Ta OBOYIB.

KoHcepByBaHHS IJ10/11B Ta OBOYIB IMIBUIKUM 3aMOPOKYBAHHSIM.

3acTocyBaHHS XIMIYHUX KOHCEPBAHTIB.

© N o Ok~ owDdE

KoHcepByBaHHS IJI0/11B 1 SIT1]T ITyKPOM.

Jliteparypa: 3, 11, 12, 18.
Kuro4oBi cjioBa: comiHHs, KBAIICHHS, MAacTepU3allisi, CTEpHIII3allis,
dbepmeHTaris.

18.1. Knacudgikauisa MeToiB KOHCepPBYBaHHA

1li0 xoucepsysanHsam cnio po3ymimu pi3Hi Memoou i Cnocoou 6niusy Ha
NPOOYKMU, AKI WEUOKO NCYIOmbCs, O01d Oinbul mpueanoco ix 30epedcenHs.

Pospiznaioms maxi memoou koncegysans:
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* izuuni, 00 AKux Hanexcamv. CYWIHHA, MOOMO 30€3600HI0OBAHHS NPOOYKHLY
00 NeBHOI Medici, 3aMOPOIACYBAHHA, 00POOKA NPOOYKMIE  BUCOKUMU
memnepamypamyu 8 2epMemudHo 3aKynopewiu mapi. Hxwo 06pobky
nposooams npu memnepamypi 65-80 °C 3axio nasuearoms nacmepusayicro,
npu memnepamypi nonao 100 °C — cmepunizayiero,

* XiMiuHUIl, Npu SIKOMY 3ACMOCOB8YIOMb XIMIYHI pPedOBUHU, HEeWKIOAUBI O
Opeamizmy a00UHU 83azani, abo nicis 8ionosioHoi ix oopoodku. Ilpu yvomy
Memooi BUKOPUCMOBYIOMb YYKOD (8U20MOGIIeHHS 8APEHHS, 0JHCceMy, No8udid,
Mapunaoy), oymosy KUciomy (MApuHy8aHHs), aHmMucenmuKky — Cipuucmui
aH2iopuo, 6eH301bHO-KUCULL HAMPIll, COPOIHOBY KUCIOMY);

* QioximiuHi, AKI IPYHMYIOMbCA HA BUKOPUCMAHHI NEGHUX MIKPOOP2AHI3MIB:
MONOYHOKUCAUX Oakmepiil (MONOUHOKUCAE OPOOIHHS, sKe CHOCMepieacmvCs
npu K8AWeHHI Kanycmu, CONIHHI 02IpKi8, NOMIOOpi8, MOYIHHI S0IYK),

OpidicOdHcOBUX 2pubis (cnupmose OPOOiHHA ) BUHOPOOCMEI).
18.2. BumMoru 10 CHpOBHHH i MiATOTOBKA ii 10 NepepoOKHU
JJ1st ofiepskaHHS BUCOKOSIKICHOT IPOYKITi CHpOBHUHA TTOBUHHA!

* Oymu 00HOPIOHOIO 34 CIMYNeHeM CMUi0cmi i 3a0apeieHHs,;

* 8I0N0BIOAMU COPMOBUM OCOOIUBOCTISM.

Onepayii, siKi cio nposecmu nepeod nepepooKow CUposUHU

[Tonepeane MutTs (BUTpavatu B cepenqabomy 0,71 Boau Ha 1kr
CUPOBHUHHN)

\ 4

Copmysanns 3a po3mipom (Kaniopysanus) i 3a aKicmio

A4

OuuiieHHs BiJ] MTOKPUBHUX TKaHUH (MEXaHIYHE, XIMIYHE,
TEepMidHe, OYMIIICHHS)

A\ 4

A 4

branwysanns
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18.3. CoJiHHA i KBaIlIeHHA

Mikpo0ioy0oTiuH1 METOIM KOHCEPBYBAHHS TIO/IB 1 OBOUIB IPYHTYIOTHCS Ha
YTBOPEHHI MPUPOTHOTO KOHCEPBAHTY — MOJIOYHOI KUCJIOTH, @ 1HKOJIH 1 CIIUPTY, K1
HarpoMa/KyIOThCS B pe3yJibTaTi 30poKyBaHHs (hepMeHTallii) IyKpiB MOJIOYHO-
KUCITUMH OaKTEPIsIMU 1 IPLKIKAMH.

XiJ1 MOJIOYHOKHUCIIOTO OpOIiHHSI BUSHAYAIOTh:

o MIPUCYTHICTh Y IPOTYKTI MOJIOUHOKHCIIMX OaKTepii;
e  BMICT y CHPOBHUHI LIYKPIB 1 MIHIMAJIbHOI KUJIBKOCTI 1HIIIMX KOMITOHEHTIB

XIMIYHOTO CKJIaTy, BiJl SKHX 3aJICKATh JKATTEMISIIBHICTD IHX

OakTepiii;
° MeBHA KOHIIEHTpAIlisl J00aBICHOT KyXOHHOI COJIL;
o BIJINIOBIJTHA TEMIIEpaTypa 1 CTYIIHb JIe3aepyBaHHs;
o HAsSBHICTh MPSHOAPOMATHYHUX POCIHH, SIKI MalOTh aHTHOIOTHYHI
PEYOBHHH.

18.4. KoHcepByBaHHA TEeNJIOBOK CTePUIIi3alli€r0

[eit crmocid 3acHOBaHMWII Ha TOMY, IO MIKPOOPTraHI3MH, SIKI € HA CUPOBHHI, Y
Mpolieci KOHCEPBYBAHHS YaCTKOBO BUJAISIIOTHCA, & Ti, 110 3aJIHUIIAIOTHCS, TUHYTh.
OOO0B’SI3KOBOI0 YMOBOIO TP 30€piraHHi CTEPUIII30BAHUX MPOIYKTIB € 1X 130JISLI1s
BiJl 30BHIIIHKOTO CEPEJOBHUINA 3 METOK 3amo0iraHHs MNPOHUKHEHHIO B HHUX
MIKpOOPTaHi3MiB.

Ilio uac HaepieanHa 6 KIIMUHAX  POCAUHHUX  MKAHUH — Npoyecu
HCUMMEOISILHOCMI  NPUNUHAIOMbCS. — NPOMONIA3MA  KOA2YNIOE, (hepmenmu
IHAKMUBYIOMbCS, OKpeMi KOMNOHEHMU KIIMUHHO20 COKY ma ITHWUX CMPYKMYp
KITMUH MOJNCYMb 83AEMOOISIMU OOHI 3 OOHUMU.

Acopmumenm KOHCEp8OBAHOI NPOOYKYIi:

® 0BOUEBl HAMYPAIbHI KOHCEPBU,

® 080Ye6l 3aK)COYHI KOHCEPEBU,

® KOHYEHMPOBAHI MOMAmM-npooyKmu,
® 060Yesl COKU,

®  110006i ma 1200HI COKU,

®  110006I ma 200Kl KOMHOMU,

®  MApuUHOBAHI NIOOU [ 0BOUL.
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18.5. Cymiinng nJioaiB Ta oBoO4iB

11i0 uac cywinnsa 3 niooig i 0604i6 8UOANAEMbCSL OINLUUA YACMUHA 800U, KA
micmumbcs 6 Hux. Konyenmpayia xnimunnoz2o coky, a omoice, U020 OCMOMUYHUU
MUCK 30i1bUYyemMbCs 8 bazamo paszie. Buaciiook ybo2o po3sumox MiKpoopeauiamie

cmae HEMOIAHCTIUBUM.

Buou cywinusa

CoHstune CYyWinHsL

A 4

Cywinus 6 cywapxax pizHux uois (Cmpiuxosi,
8AIbYbOBI, POZNUNIOBANILHI, CYUIHHA
iH@pauepsoHUMU NPOMEHIMUL)

Cybaimayitine cywinus

A\ 4

Cywinna y KUn1sayomy i 6loOpoKuniIauomy wapi

A\ 4

18.6. KoncepByBaHH# IJIOAIB i 0BOYiB IIBHAKUM 3aMOPOKYBAHHAM
[Ipu mBUAKOMY 3aMOPOKYBaHHI /10 HU3bKUX HETaTUBHUX TEMIIEPATYP ILIOAM 1
OBOY1 KOHCEPBYIOTHCS.
Axicmb npoodykyii 3anesxcums 6io:
®  WBUOKOCMI 3HUICEHHS MeMNepamypu,
® gudy i copmy ni00ie ma 080yis.
IMiaroroBKka cMpOBHHU

Copmyesanus

Kaniopysanns

OunteHHs (OAPiOHEHHS)

I

Mummsa

BJ'IaHHIYBaHHSI Maporo 3 nNoJaJIbIumM
OXOJIOAKCHHAM
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Jlnst  3aMOpOKYBaHHSI  TUIOAOOBOYEBUX MPOMYKTIB  3aCTOCOBYIOTH — Taki
HIBUIKOMOPO3UIIbHI arapaTd KOHTAKTHOI i
® Oazamonaumkosul anapam,
®  CMPIUKOBULL WUBUOKOMOPOIUTLHUL anapam,
® anapamu MyHeAbHO20 MUNY,

® Y nomoyi pioxozo azomy.

18.7. 3acTocyBaHHs1 XiMIYHMX KOHCEPBAHTIB

BukopuctoByoTh Taki XiMi4HI KOHCEpBAHTHU: CipuHCTa, O€H30iHa, cOpOiHOBA
KHCJIOTH.

Cyabditanmis — cnoci6 Koucep8yéanus npoodyKyii 3a 00NOMO20I0
cipuucmozo aueiopudy abo toeo posuuHy — cipuucmoi kuciomu. Ilpu yvomy
NPUSHIYYEMBCSL PO3BUMOK YCIX 2PYN MIKPOOP2AHI3MIB, SIKI SUKIUKAIOMb NCYBAHHS
N1000080Ye80i NPOOYKYIlI — CHUNbHUX Oaxkmepil, NIICHAGU I Yy OeaAKit Mipi

OpidCcOIiCIB.

Cnocobu cyneghimayii npooykyii

/ N\

Cyxuu Moxpuii
Obxyprosanus cipkoio (Ha O0pobka po34MHOM CIPUUCTOT

] M3 Kamepu 200 2 cipKu ) kucnotu 0,5 — 0,6 % xoHLEeHTparil

Koncepeysanvna 0is 0eH30HHOI KUCIOTH NPOAGIAEMbCSA TUULe Y KUCIOMY
cepedosuwi. Tomy KoHcep8ysamu MOJHCHA Jauule Mi NPOOYKMU, AKI MAOmv
Kkucromuicmos He Huxcue 04 — 5 % (pH 2,5 — 3,5). Koucepsysanvna O0is
ben3otino20 Hampiio 6i0oysacmuvcs npu konyeumpayii 0,1 — 0,12 %.

Coni copOiHOBOI KMCJIOTH BUAGIAOMb OAKMEPUYUOHY O0it0 HA MIKpOGhiopy
— Opixcoxci i nuicnaei epubdbu. Kowucepsysanvha 0is copbino8oi Kuciomu

siobysaemuca npu konyeumpayii 0,05 — 0,1 %.
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18.8. KoHcepBYBaHHSA IJIOAIB i AT HYKPOM

BupoOHUIITBO KOHCEPBIB 3aCHOBAHO Ha BUKOPUCTAaHHI BUCOKHX KOHIICHTpAIIiil
nykpy. Po3unnu i3 BMicTom 1ykpy 60 — 65 % MaroTh BUCOKUN OCMOTUYHHUM THUCK.
Mikpooprani3zmu, siKi MICTSTBCSI B TAKOMY PO34YHHI, 30€3BOIHIOIOTHCS 1 HE MOXKYTh
pO3BUBATHUCH.

ACOpPTUMEHT MPOAYKIii, KOHCEPBOBAHOI I[yKPOM:

® BapEHHS,

® JDKEM;

e KOHQITIOD;
® TIOBHJJIO;
e Mapmenas;
® TACTHIIA;

® Kene;

® IyKaTH;

® [UJIOJIU, TPOTEPTI 3 ILYKPOM.

Koumpononi numanusa

Jatime xnacugixayio memooie KOHCep8YBaAHHSI.

Bumoeu 0o cuposunu i it niocomoseka 0o nepepooxu.

Ha womy tpynmyromucs mikpoobionociuni memoou KOHcep8ysaHHs?
Bio axux ¢paxmopis 3anesxcums sKkicmo hepmeHmosanoi npooyKyii?
Ll]o 8i06ysaembcs 6 npoOoykyii npu mennogii cmepunizayii?
Oxapaxkmepu3ytime acopmumeHm KOHCEPBOBAHOI NPOOVKYIL.

AKki icHytomsb 6uou CywinHa nioois i 080ui?

Hagseodimb cxemy eupobienus 3amoposiceroi npooyKyii.

© 0o N o gk w0

AKI XIMIYHI peyosunU BUKOPUCTNOBYIOMb N0 4AC KOHCEP8YSAHHs N100i8 ma

oeouie?

Tema 19. OCHOBH YKPOOYPSAKOBOI0 BUPOOHHUIITBA

IInan nexuii

1. Cxema mexnon02iuHo20 npoyecy nepepooKu YyKposux 0ypsKis.
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2. Bioxoou yyxpobypsxoeoco eupobnuymaa.
Jimepamypa: 3, 9, 18.

Knrwouoegi cnosa: ougysis, oegpexayis, camypayis, cyrvgimayis,
Qinompayis, ymgenwb, namoxa, mensica.

[lykpoBi OypsKH NepepoONAIOTh Ha 3aBOJAaX 3a TEXHOJOTIYHOIO CXEMOIO,

HaBCACHOIO HMXXYC.

Tlooaua xopenié na 3a600

A 4

Mumms xopenie

\ 4

36a9fCV6aHH}Z KOpEeHI8 Ha a8MOMAMUYHUX 8A2AX

A 4

TloopibHenHs KopeHie Ha CmPYIHCKY

A 4

Bupobnenns coxy na oughyzilinux ycmanoekax

A 4

Ouuwenns coxky (Oeghexayisi nonepeoHst i OCHOBHA,
camypayis nepwia i opyea, hinempayis, cyrvgimayis)

A 4

3evwenns coky (6unapogysantsi)

\ 4

Veaprosanuus cupony oo kpucmanizauii yyxpy

\ 4

Biookpemnennus kpucmanie yykpy 8io0 namoxu i
8I00INIOBAHHS YYKDY HA yenmpugpyaax

Ynaxoeysanns yykpy 6 miwku

I

110



19.1. Binxoau nykpoOypsiKoBOro BUpOOHUITBA

OcCHOBHUMHU BIAXOAaMH ITyKPOOYpPSIKOBOTO BHPOOHHIITBA € KOM, KOPMOBa
naroka i puIbTpIpPEcoBUl OpYy/I.

Kom. Buxio sicomy cmanosums d6uzvxo 90 % 6io kinbkocmi nepepoonenux
oypaxis. 'V ceiocomy socomi micmumscsa 93 % 6oou i 6-7 % cyxux peuosuH, 0o
cknady sakux exooums 2,5 % knimxosunu, 0,6 — azomucmux peuosun, 2,6 —
nekmunogux pedosut, 0,2 — zoau i 0,2 % — caxaposu. Kom — yinnuii kopm 051

Xy000u, MOdHCe BUKOPUCMOBYBATUCH Y CEIHCOMY, CYXOMY I KUCTOMY 8USTAOL.

KopmoBa mnaroka, ado wmeasica, cmanosums 3,5-5 % 6i0 wmacu
nepepoonenux Oypsikie, micmumo Oauzoko 50 % yyxpy. Ilepesasxcuy xinvkicme
MeNACU  CNUpmMOoBi  3a800U  GUKOPUCMOBYIOMb Ol  BUPOOHUYMBA emMUN0B8020
cnupmy. bnuzeko nonosumu ii Ude 0131 3000pI0GAHHS 2pYOUX KOpMI i
npueomyeanus Komoixopmis. Mensica € maxkoxic cuposuHor 0as 6UpOOHUYMEA
xnibonexkapcokux Opixcodicie. Ilpu 30po0dcy8anHi Measacu MOdNCHa Odicmamu
2niyepin, MOJIOYHY, TUMOHHY | 2IYMAMIHO8Y KUCIOMU, SKI UOYMb HA NPUSOMYEAHHS
JIKI.

®diabTpnpecoBuii 0pya. Kinvkicms cyxoeo inempnpecosoco 6pyoy
cmanosums 5—6 % 6i0 macu nepepobnenux OypaAkie. Bin micmumb 6au3bK0
80 % CaCOgs, nebacamo coneti pocghoproi Kuciomu ma a30Mucmux peyosuH.
Buxopucmosyemucs ax gantaune 000pue 0Jisk KUCIUX TPYHMIG.

Koumpononui numannsn

1. Cxema TEeXHOJIOTIYHOTO MPOLIECY NepepOoOKH IyKPOBHUX OYpSKIB.

2. Bigxoau mykpoOypsiKOBOIO BUPOOHUIITBA.
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