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Peyenzenmu:

noreHt kadeapu Oionorii  Ta exonorii  JIBH3  «Ilpukapnarcbkuii
HalloHaIbHUM yHiBepcuTeT iM. Bacunsa Credanuka» H.B. Illymcoka,
BUKIagad [BaHO-DpaHKIBCHKOTO KOJCTXKY JABH3 «IIHY im. Bacuns
Credanuxka» M.A. Pyoeituyk-Koo3esa.

VYxnanaudi: O.€. BoauoBcbka-Ko3ak, 1.1O. I'opoasincbka
Biosorisi: HapuansHuii MociOHUK JJIs CTYJICHTIB KOJeI Ky, yactuHa 11. —
IBaHo-®pankiscbk, 2016. — 104 c.

Hasuanvuuii nocibnux Hanucanuili Yy 6i0nogioHocmi 3
HABUAJIBHOW NPO2PAMOI0 01 BUWUX HA8UANbHUX 3aksadie I-11
pisrie akxkpedumauli, AKI 30iUCHIOIOMb NI020MOBKY MOJIOOULUX
cneuylasiicmie HQa OCHO8L 6030801 3a2a/bHOL cepeOHbol 0Cc8imu,
aamaeepodicenoro Minicmepcmeom oceimu 1 Hayku Yrxpainu 8610
09.07.2010 p. B Hwvomy cmucno i 8 moi oce uac 0ocumsv NOBHO
81000PAXM#CEHO OCHOBHI MeopemuyuHl OCHO8U 3a2aJibHol 01010210 —
KOMNJICKCY HAYK, AKL 00CJILONCYIOMb PL3HL NPOABU HCUMMA.

Ilocibnukx crknadaemovcs 3 080x uacmuH. Y Opyeiti wacmumi
nooaHo OCHO8U markux 0lo02IUHUX HAYK, AK 2eHemukxa,
embopiosioeis, eKoJ1021s, e8OJIIOULILHA Mmeopis. 3Micm npeocmassieHo20
KypCy CKJQ0aemvcs 3 mpvox po30iniie 1 niocymkKy. po3oisni 3
«Opeanizmosull  pieeHb  opeari3auii  acummasar, po3oin 4
«Haoopeanizmosi pisui opeamnizayii scummsy, po3oinn 5 «lcmopuunuil
DPO38UMOK OP2AHIUHO20 CELMYN.

OOroBopeHO Ta 3aTBEP/)KEHO Ha meaaroriuHii paai IBaHo-DpaHKIBCHKOTO
konemxy JIBH3 «lIpukapnarchbkuil HalllOHabHUM yHIBEpCUTET M. Bacuis
Credanuka» 3 Oepe3ns 2016 p. (mporokon Ne 4).
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Pozxi T _ i
OPI'AHI3SMOBUU PIBEHDb OPI'AHIBAL )KUTTASA

TEMA 3.
3AKOHOMIPHOCTI CIIAAKOBOCTI I MIH/IHBOCTI

§43. IPEJIMET I 3ABJJAHHS TEHETUKHA

Tepminu i nonammsa: 2ernemuxa, OUCKPEMHI O3HAKU, MYmMayis, 2eH, XPOMOCOMHA
meopisi Cna0KO8OCHII.

lHlo BuMBuYae Hayka reHeruka. [eHeTmka — oOJHAa 3 HAWUMOJOALIUX
O010JIOTIYHMX HayK, Il€é — Hayka IpOo 3aKOHHW Ta MEXaHI3MH CHAaAKOBOCTI Ta
MIHJIMBOCTI.

Ak ¢opmyBanacs cyyacHa renetuka. 8 Oepesns 1865 p. Ha 3acimanHi bproHH-
ChKOro (HMHI MicTO BpHO) TOBaprcTBa HATYPATICTIB 1 JIIKapiB BUCTYIUB 3 TOTIOBIIJIIO TIPO
pe3ynbTaTH CXPEUIyBaHHS TOPOXY YECHhKHH YEepHENb aBTYCTHHCHKOTO opjieHa [ pecop
Menoenv (1822—1884). Pesynprat gocmiiB MeH/eNns CIPOCTOBYBAIH YSBICHHS PO
T€, U0 CHAAKOBI (PAKTOPH 3MILIYIOTHCS, SIK JBa PO3UMHM, 1 JEMOHCTPYBAJIH, IO O3HAKU
0aTbKIB YCIAJKOBYIOTbCSI OKPEMO, SIK AUCKPETHI 03HAKH.

Y 1901 p. Xyro ne ®pi3 yBiB y OI10JIOTIYHY TEPMIHOJOTIIO TOHSTTS MYyTallis
MyTrauiss — panToBa cTpuOKonoaiOHa 3MiHa CAAKOBOT O3HAKHU.

Jlanbimii po3BUTOK T€HETHKU CTaB JaBMHOMOAIOHUM. Illopoky BBoaMIIMCS HOBI
MOHSATTS, K1 CTAJIM KIFOUYOBUMHU TOHSATTSAMU cydacHOoi Oionorii. Y 1906 p. aHrmicekuii
HaTypaiicT B. beTcoH yBiB Ha3By HOBO1 Hayku — reHeruka. ¥ 1909 p. natcpkuii 00TaHIK
B. loxaHHCeH 3ampoNoOHYBaB TepMiH TeH Uil [O3HAYEHHS CTPYKTYPHOi Ta
(bYHKIIOHATBHOT OJTMHUII CHIAJKOBOCTI.

VY craHOBIEHHI T€HETUKU SK HAYKW HAJI3BUYANHO BEJMKUN BHECOK 3po0OuB Tomac
Xanm Mopean (1866— 1945). PesynbratoM mociimpkeHHss MopraHoMm apo3odis crana
XPOMOCOMHA Teopif cHaakoBocTi. ['0NOBHMI 11 mMOCTynarT Takuil: MaTepiaibHOIO
OCHOBOIO CHIQJIKOBOCTI € XPOMOCOMH, B SIKUX JIOKAJI130BaH1 T'€HH.

TakuM YHHOM, iCTOPit0 TEHETHKHU 3aloyaTKyBajid JiBa ()yHIAMCHTAJIBHHX CTAIlH.
[lepmuit — riOpUOONOTIYHI JTOCHDKEHHS, IO TMoYajiucs 3 J0CHiaiB  MeHens.
Pe3ynpTaTomM iX cTanu J10Ka3u iCHYBaHHS CHAAKOBUX (PAKTOPIB, SIKI MEPEAAIOTHCS BiJl
0aThKIB HAaIIaJKaM, MiANOPSIKOBYIOUHNCH MEBHUM MaTeMaTHYHHUM 3akoHaM. [[pyruii —
IIMTOJIOTIYHI JOCHI/DKCHHS, SKI TPYHTYBAJIMCS Hacamiiepes] Ha jgociigax MopraHa i
3aBEPIIUIINCS JOBEISHHIM TOTO, III0 HOCISIMH CIAIKOBHX (PAKTOPIB € XPOMOCOMH.

3aBJaHHs CY4YacHOi TeHeTHKH. [eHeTMka — oOJHAa 3 HAWMOJOAIMX 1
HaWIEPCIIEKTUBHIMNX O10M0rIYHUX auctuiuniH. OgHakK SK IIe HEe JUBHO, aje TOJOBHI
3aBIaHHS CY4acHOI T€HETWKH HE€ BIIPIZHSIOTHCS BIJ THUX, SKI CTAaBUIU Tepea co0Ooro
Mengens i Mopran: 1) mexani3mu 30epiraHHs i mepemadi reHeTHYHOI iHopMarlii Bix
0aThKIB MOTOMCTBY; 2) CHOCOOM 1 NUISXU peanizamii i€l iHpopmariii y BUTIISAI O3HAK 1
BJIACTHBOCTEH OpraHi3miB; 3) pi3HOMAaHITHICTh THITIB, MPHUYMH 1 MEXaHI3MiB MiHJIHUBOCTI




BCIX JKHMBHX ICTOT; 4) B3a€MO3B'SI3KH IIPOIECIB CHAJKOBOCTI 1 MIHJIIMBOCTI SIK PYIIIHHHAX
(bakTOpiB €BOIIOIIT OPraHIYHOTO CBITY.

I'eHeTHKAa € OJHUM 3 HAWAKTYaJbHIIMX HANPAMIB cy4yacHoi OioJiorii. Bona
BUHHMKJIA TPOXHM MeHIIe CTOJITTA ToMy. IIpMYnHOI0 iI CTPIMKOrO pPO3BUTKY CTAJIH
NMoTpedH JIOACTBA Yy 3aCTOCYBAHHI 3M00yTHMX y MesKax Ii€i HAYKM 3HaAHb SIK JUJIsI
PO3BHUTKY IHIIMX HANPAMIB 0ioJiorii, Tak I JJIsi PO3B'SI3aHHS HM3KHM NPAKTHYHHUX
3aBJaHb, 30KpeMa BHBEJIEHHS HOBHUX BHCOKONPOJAYKTHBHHUX TNOpPil TBapuH i
BHCOKOBPOKANHUX COPTIB POCJIUH, a TAKOXK IJIS OTPed MeIUIIMHH.

Ilepegipme cebe

1. V yomy momsrae 3aciayra Mennens? 2. XTo € aBTOPOM XPOMOCOMHOI Teopii
cnaakoBocTi? Y domy cyTh i€l Teopii? 3. ki 3aBHaHHS MOCTaNIM TEpel Cy4acCHOIO
TeHETUKOIO?

§44. METOJAU TrEHETUYHUX JOCJIAXEHDb

Tepminu i nowammsa. memoou  (2iOpuOONOCIYHUL, — YUMO2eHeMUYHUL,
2eHeano2iuHUlL, ONU3HIOKOBUL, 00CNiOJCeHHs1  namoao2ii.  0OMIHY — peqosuH,
oepmamoznighiunuii); MOAEKYIAPHO-2eHEMUYHT Memoou, 2eHOMIKA.

SAKi 00'exTH Halikpamli JJi TeHETHYHHUX JOCTiIKeHb. YCi 00'€KTH T€HETUYHUX
JOCITIKeHB, Ha SIKUX, SIK HA MOJIEJISAX, BUBUAIOTh OCHOBHI 3aKOHOMIPHOCTI CITaJIKOBOCTI Ta
MIHJIMBOCTI, MarTh BIIMNOBIJAaTH IIEBHUM BHUMOTaM: JIETKE OJICp)KAHHSI 3 MPUPOIH;
MO>KJIUBICTh BIIBHO KYJIbTUBYBATH; YUCJICHHE MMOTOMCTBO; KOPOTKHUH PENpPOIyKTUBHUN
nepioz.

TakuMm BUMOraM HaWKpalle cepel IMPOKapiloTiB BIANOBIAAE OaKTepis KUUKO8a
naruuxka (Man. 3.1), a cepen eykapioTiB — odpozogina (Man. 3.2). 3BUYalHO, TCHETUYHI
JOCIIIJIKEHHSI TPOBOJATHCA 1 HA 1HIIMX BUJAX KMBHUX OPraHi3MiB, ajie JJis Ja0OpaTOPHUX
JOCIIIIIB HalyacTillle BUKOPUCTOBYIOTh caMe€ LI JBa BUIM 00'ekTiB. fkpa3 iM Hayka
3000B's13aHa HAMOUTBITMMU BIJKPUTTAMHU Y LIAPUHI T€HETUKH.

Metoau gocaigxenn y reHetuni. MaOyTh, HAUTOJIOBHIIIUM METOJIOM T€HETUYHUX
JOCTIKEHb € CIOPUAOTIOTTYHUNA METo/, a0 METOA CXPETILyBAHHS. CyTb MeTOfdy mpocrta:
MPOBOMATE  CXPEIIyBaHHs OpraHi3MmiB, SIKI BOJIOJIIOTh O3HAaKaMH, IO IIIKaBISATh
JOCITITHUKA, a TIOTIM BUBYAIOTh 3aKOHOMIPHOCTI CIIaJKyBaHHS ITUX O3HAK MOTOMCTBOM. 3a
JIOTIOMOTOI0  T1IOpUOJIOTIYHOTO METOJy MOKHA BCTAHOBUTH TOJIOBHE: SIKUM YHHOM
YCHaJKOBYETHCS Ta UM 1HIIIA O3HAKA.

Man. 3.1. Mann. 3.2.
EnextponHo- Jpo3odina:
MIKpPOCKOIIIYHE a — caMelp,
300paKeHHS 06 — camka.




‘ KHUILKOBOI NAJINYKH. ‘

[{UTOreHeTUYHUN METOJ € OUIbII CYy4acHUM METOJIOM T€HETHMYHUX JOCIIIKEHb.
CyTHICTh LIUTOT€HETUYHOT'O METOJy — BUBUYEHHS (PYHKI[IOHYBaHHS, KUIBKOCTI, (hOpMH 1
po3MmipiB xpoMocoM. [Ipuyomy 111 XpOMOCOMHI MapamMeTpH, SIK MPaBUIIO, YHIKaJIbHI JJIs
KOXXHOTO BUJy TBAPUH 1 POCIIUH.

[{uToreHeTUYHUH METOJI HIMPOKO 3aCTOCOBYIOTH y MEIUILMHI JUIsl BUSIBICHHS
OPUYMH Psly 3aXBOPIOBaHb JIIOJMHU, OCKUIBKM 1HOAI XBOPOOM CHPUYHUHSIIOTHCS
MOPYIICHHSIM KUTBKOCTI XpOMOCOM a00 TMOJOMKaMH Y 3MIHAMH CTPYKTYpPH OKPEMHUX 3
HUX.

CyThb TICHEAJIOTIYHOTO METONy, SKHW Ha3WBAIOTh TAaKOXX METOJOM POJOBOJIIB,
MOJISITa€ Y BUBYCHHI 3MIHU OyIb-SIKOT O3HAKH B PsIJIl TIOKOJIIHB MiA0CTIAHOTO. BuBUaroun
POZIOBIJI, MOKHA 3 TIEI0 YM 1HLIOK IMOBIPHICTIO MEPEeN0AaYUTH MOSIBY XBOPOi AUTHHH,
BraJIaTH, Ky 30BHIIIHICTh MAaTUMYTh HAIIaIKK (KOJIp OYeH, KydepsBiCTh BoJioccs, popma
HOCA TOIIIO), HABITh T€, SIKi PUCH XapaKTepy YCHAAKye TUTHHA BiJl CBOIX MPE/IKIB.

bnuszniokoBuit meton. CyTh OO METOAY TOJNSATa€E Yy CIOCTEPEKECHHI 3a
OJHOSIMIIEBUMHU (TOMOTaMETHUMHM) Oym3HIOKamu. [li opraHi3Mu MarTh OJHAKOBUMH
reHeTHYHUI amapar, TOOTO X MOXXKHA Ha3BaTH KJIIOHaAMU. BuBuarouu OJIM3HIOKIB, MOXKHA
BU3HAYMTH, SIK HABKOJIMIITHE CEPEJOBUINE BIUIMBAE HA OPraHi3M, sIKi 3MIHU BUKIIUKAIOTh
YMOBHU JKUTTA: 3a OJIHAKOBUX T'€HETMYHMX HAOOpIB yci BIIMIHHOCTI y OYIOBI T,
XapakTepax, 37J0pOB'T TAKUX MaIlI€EHTIB BUKJIUKAaHI BUHATKOBO BILUTMBOM JIOBKIJIIS.

Onucani yomupu memoou — KIACUYHI MemOOU 2eHEeMUYHUX OO0CHIOHCEHD.
OcmanHnim 4acom 3acmoco8yoms Ui iHui Memoou.

MeTon AOCHIPKEHHS] MAaToJIOri 0OMIHY PEYOBUH BHKOPUCTOBYIOTH JJIi MAacOBHUX
00CTEeXXEHb JIIOJIEH, cepell SKUX MOTPIOHO BUSBUTH THUX, XTO CTPaXKJIa€ Ha CHAIKOBI
NOPYIICHHS OOMiHY PEYOBHH (HANIPHUKIIAM, (heHiIKemoHypil ).

HepmarormidiyHuid MEeTod — METOJ JAOCIIKEHHsI BIAOUTKIB nosioHb. CropaBa B
TOMY, 110 IIKIPHUI MaJIFOHOK JI0JIOHb MA€ CBOEPI/IHI BIAMIHHOCTI Y XBOPHX 13 CIIaIKOBUMHU
XpPOMOCOMHMMH marosorisiMu. OOcTexyroun OaThbKiB, MOKHA 3alliJIO3pPUTH TaKy camy
XBOpPOOY 1 B IXHIX AITEH.

MoJieKyIIpHO-TEHETUYHI METOJU JIOCHI/DKEHb CTall JOCATHEHHSAM O10JOTTYHOT
HAYKHW JPYroi MOJOBUHU XX CTOMITTS. BOHM yMOXIMBIIOIOTH BUBUYEHHS CAMOi CTPYKTYpH
JAHK, Bu3HaueHHs mo1i0HOCTI UM BIIMIHHOCTI PI3HUX I'€HOMIB 200 X JIJITHOK, BUSBJICHHS
YIIKO/KEHb cTpyKTypHu JHK.

Y cyyacHiii reHeTHMIli BHKOPHCTOBYETHCH BeJHKAa KIJIbKICTh MeTOAIB
JAOCJHII)KEHb, OJHAK OCHOBHUM 3AJIUIIAECTHCH TIOPUAOJOTIYHUI MeTOd, OCKLILKH
caMe BiH /1a€ 3MOI'y CIIOCTEPIraTu, IKUM YMHOM YCHAAKOBYHOTbHCS 03HAKH.

Y4YeHi-TeHeTHKH IIMPOKO 3aCTOCOBYHTH (Qi3MYHiI Ta XiMiuHI MeToaM Yy
MOJIEKYJSPHUX JIOCJHII’KEHHAIX, IO [J0MOMAra€ BHUBYHUTH TOHKY CTPYKTYpY
reHeTHYHOr0  amapary opradiamy. Pe3yjJbTaTm  reHeTMYHHX  JIOCJiIKEHb
BUKOPHUCTOBYKOTbHCS B MeAMLMHI, 300Ji0ril, OoTaHimi, eBoJIOWiliHiA OioJorii,
KpUMiHajicTHLi, ceJieKUil TBAPHH i POCJINH, 0i0TEXHOJIOTINAX.

Ilepesipme ceoe
1. Sxum mae OyTH MOJEIBHUN 00'€KT FT€HETUYHUX JOCHIIKECHb?



2. Slkuii MeTOJ TEeHEeTHYHUX MAOCIIKEHb CTaB OCHOBOIO [ HOBOTO HAIpsIMYy
PO3BUTKY 010JI0Ti1 SIK HAyKU?

3. YoMy riOpuaoiIoTiyHUN METOJ 3aJUIIAETHCS OCHOBHHM METOJIOM T€HETHYHUX
JOCITIIKEHB 3 yaciB MeHens o Haii JHi?

4. YV skux me cdepax KUTTS MOXKHA BUKOPHUCTOBYBATH PE3YyJIbTAaTH TCHETHUYHUX
JOCTIIKEHB?

§ 45. TEHETUYHA TEPMIHOJIOI'ISI 1 CUMBOJIIKA

Tepminu i nonamms: 2en; 10KyC; anenb, OOMIHAHMHUL AJlelb, PeYeCUSHUN alelb,
20MO3U20ma, 2emepo3ucoma,; 2eHoM, 2eHOmun, oenomun, 2iOpuUo.

OcHOBHI mnONATTA TreHeTuKH. IIpenMeToM BHUBUEHHS HAayKM TE€HETUKH €
3aKOHOMIPHOCTI CIaJKyBaHHs O3HAaK 1 BIacTUBOCTEH opraHizmy. CraJkoBi BIaCTUBOCTI
OprafizMy NepeaaloThCs Y MPOIECi PO3MHOKEHHS. 32 CTaTEBOTO PO3MHOXKEHHS CTaIKOBY
1H(}OpMaIlilI0 HECYTh CTaTeBl KJIITHHHU, 32 HECTATEBOTO — COMATH4HI KIITUHU. [Ipore y
OyIb-IKOMY BHUIIQJIKy HOCISIMH CIagkoBoi 1H(dopmalii € reHu, abo — OJIMHUII
cnaikoBocTi. Lle rosoBHe, EHTpabHE MOHATTS T€HETUKU.

KoseH res po3ranoBaHuil y eBHIM XpoMOCOMI, i€ 3aiiMa€ YiTKO BUSHAYEHE MICIIE.
Miciie y XpoMocoMi, a came Ti JiISHKA, JIe PO3TAIMIOBAHUN KOHKpeTHHH reH (man. 3.3.),
Ha3MBAIOTh JIOKYCOM.

KoHa comaTu4Ha KIITHHA OpraHi3My MICTUTh JUIUIOITHUN HAOlp XpoMOCOM (H0ro
MO3HAYaIoTh 2N, e N — KUIBKICTh XPOMOCOM Yy TaIuioifHOMYy Habopi). Yci XpomMocoMu
napHi. ['eHu, 110 BIJIMBAIOTh HA DPI3HUWA OPOSAB TI€i camMoi O3HAKU (PKOBTE 1 3€JICHE
3a0apBJIEHHSI HACIHHS TOpOXY, OJaKUTHI M Kapl o4l JIOJUHU, OUTl ¥ YEpBOHI NETIOCTKH Y
MaKy camocitiku) 1 _po3TallloBaHi B OJHAKOBHMX JIOKYCaX TMapHUX (TOMOJOTIYHHMX)
XPOMOCOM, Ha3WBAIOTh aJIeIbHUMHU I'eHaMU, 200 aJIeJIAMH.

Pi3ni aneni reHa po3TamoBYIOTHCS y THX CaMUX
Man. 3.3.| moKycax TOMOJOTIYHHX XPOMOCOM. XPOMOCOMa MOXE
Tak cxeMaTW4HO | MICTUTH TiJILKH OJIUH ajiejib Oy/Ib-sIKOTO TeHa.
BUTJIsI/Ia€ VY KOXHI mapi TOMOJIOTTYHUX XPOMOCOM OJTHA —
pO3TalllyBaHHs OaThKIBChKa, Jpyra — MaTepUHChbKa. BiamoBimHo
JOKYCIB  (YOpHI | IOTOMCTBO JICTa€ OJHWH aJieib KOXXHOIO TeHa BiJ
CMY’KKH) B | OaTbka, Ipyruii — BiJl Marepl. AJeJbHUN CTaH T'EHIB
TOMOJIOTIYHUX 3aBX/IU alIbTEPHATUBHUMN, TOOTO ajeli MatoTh PI3HI 1, SIK
XPOMOCOMAX. PaBUJIO, TPOTUIICKHI BIACTHUBOCTI.

Hampuknaz, nenroctku 0111 a00 4epBOHI, JIFOJIMHA HOpMaJbHA Ha 3PIiCT a00 KapJivK,
KIT pyauii abo 4opHUH. YCl 1l 03HAKM BU3HAYAIOTHCS PI3SHUMHU QJICTSIMU OJTHOTO W TOTO
camoro rena. [Ipudomy, sik mpaBwIio, OJIMH aJIeNb «CUJIBHIMIHI 3a 1HIUH. T0oO0TO, SKIIO B
o/nHi€l OCOOMHM TIPUCYTHI JBa ajeii, 30BHI MPOSBISTUMETHCS TIIBKM OJWH 3 HUX —
cuibHImMKA. Takui aneiab Ha3MBAalOThH AOMIHAHTHHM. BiH NpUTHIYYE HPOSIB JIPYroro
aJIeJis TOTO camMoro reHa. «Cinadmmii», IpUTrHIYYBaHUH ajiellb Ha3WBAIOTh PelleCHBHUM.

B 000X TroMOJIOTIYHMX XpOMOCOMAaX OpraHI3My MOXYThb II€peOYBATH OJIHAKOBI
(oOuaBa nmoMiHaHTHI a00 0OMIBa pEIECHBHI) ajeni reHa. Takuil opraHi3M Ha3UBaIOTh
20mo3uzomuum. 3pO3yMiNo, 1O 30BHI OyJe NPOSBIATUCS Ta €IWHA O3HAaKa, SKY
BU3HAYAIOTH Il ajenl. Y TOMOJIOTIYHHX XPOMOCOMAax MOKYTh mepeOyBaTh Pi3HI ajenl
OJIHOTO I'éHa — B OJHIA XpOMOCOMI — JOMIHAHTHUH, y JIpyrik — penecuBHui. Takuii
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OpraHi3M Ha3UBaIOTh 2emepo3uzomuum. Y 1bOMY BHUIIAJKy 30BHI IPOSIBISTUMETHCS
O3HaKa, Ky BU3HA4Ya€ TOMIHAHTHHUH aJieyhb.

AnenbHI TeHH Y TOMO3UTOTHOMY YH T€TEPO3UTOTHOMY CTaHI1 YTBOPIOIOTh F€HOTHII
— BIAMOBIIHO TOMO3WTOTHHA a00 TETEPO3UTOTHHH. [ E€HOTHIIOM TaKOX MPUHUHSATO
HA3UBAaTHU BCIO CYKVIIHICTH T'€HIB, BIACTUBHUX AaHIA OCOOHMHI.

OsHaky 1 BIACTUBOCTI OpraHi3My, K1 € HACJIIKOM MIPOSIBY T'€HOTUIY, Ha3UBAIOTh

BHU3HAYAOTHCA T'OMO3UTIOTHHM YU TICTCPO3UTOTHUM CTAHOM KOHKPCTHOI'O TI'CHOTHUITY

IUPOKUM OOJIMYYSIM 1 TTOBHUMH TyOamu, sKuii OpMyeThCs yciMa reHaMmu (F€HOTHIIOM)
OpraHizMy.

Pa3oM 3 TUM y TeHeTulll 4acTO BUKOPHCTOBYIOTh ILIE OAMH OJIM3bKUI 3a CBOIM
3HAQYEHHSIM JI0 TIOHATTSI T€HOTHUIT TE€PMIH — IeHOM, T00TOo reHetnyHuil Marepian (JJHK)
HOBHOTO TAIUIOIAHOTO HA0OPY XPOMOCOM OpPraHi3My. Y YoMy K PI3HULS MIXK T€pMiHaMU
«reHom» 1 «reHotum»? CrpaBa B Tomy, mo JIHK xuBuX opraHi3miB, KpiM I'€HiB, MICTUTh
JOJIaTKOB1 AUISHKY, SIKI BAKOHYIOTh 1HII PI3HOMaHITHI (yHKIII].

CuMBoOJIiKa, BUKOPHCTOBYBAHA y TeHeTHIi. Y TN€HETHULl HE BCSAKE CXpELIyBaHHS
HA3MBaIOTh TOpUIU3AIIEI0, a TUIBKA Take, y SKOMY OCOOMHH, IO CXPEUIYIOThCS, YITKO
BIJIPI3HSIOTBCA CBOIMM TeHOTUnaMmH. [l0TOMCTBO, oliepKaHe BIJ TaKHX CXpEIlyBaHb,
HA3UBAIOTh FOPUIAHUM, 2 OKPEMi OCOOMHN — TridpuaamMm.

Jlis 3anucy pe3ysbTaTiB CXpELlyBaHb y TE€HETHIl BUKOPUCTOBYIOTH CIHEIlialIbHI
cumBoiid. ['eHM OnIHOI ajenpbHOI Mapu MO3HAYalOTh OJHOIO JITEPOI0 JIATUHCHKOTO
andagity. [Ipu nboMy TOMIHAHTHI aJielll 3aMKUCYIOTh BEJIMKOIO JITEPOIO, HAMPUKIIAT A, a
pellecHBHI ajell — MaJiol, NMpUMIpoM, a. TakuM YHMHOM, 3amuc AA 03HayaTHME
TOMO3HUTOTHUI T€HOTHUIl (OpraHi3M), IO MICTHTh JBa JOMIHAHTHUX ayielll reHa A. 3amuc
aa O3Ha4YaTHMME TOMO3UTOTHUN TEHOTHUN (OpraHi3M), 0 MICTUTH JBa PELIECUBHUX ayeli
IIbOTO K I'eHa. 3armuc Aa — TeTepO3UTOTHUH reHOTHIT (opraHi3mM) (Tadmurs 3.1).

[lin vac HamuMcaHHS CXEMH CXpEIIyBaHHS y TEHETHIll NPUWHATO TO3HAYaTH
O0aThbKIBCbKE MOKOJiHHS OykBOiO P; 3HAaKOM X — cXpellyBaHHA. 3alMCyIOUMd CXeMy, Ha
Tniepiie MicCIie MPUIHATO CTABUTHU XKIHOYY CTaTh, Ky MO3HAYAIOTH CUMBOJIOM ¢ (13epKaiio
Benepw), Ha apyre — 4oi0Bidy & (mut i criuc Mapca).

['iOpuau, onepxkaHi B pe3ysibTaTl CXpEUlyBaHHS, MMO3HAa4YalTh OykBoro F: mepiie
nokomuaas — F1, npyre — F2 1 Tak gami.

[Tig yac yTBOpeHHs raMeT y pe3yJbTaTi MeH03y roMoJIOTidyHI XpOMOCOMHU (TOOTO
Taki, B SKUX TepeOyBaloTh BIJAMOBIIHI aJelbHI T€HU), PO3XOIATHCA y PI3HI TaMETH.
['omosuroTHmit (AA abo aa) opraHisMm Mae JBa OJHAKOBUX aJEJIbHUX T'€HH, 1 BCl raMeTH
HECyTh caMme I1ei TeH. [ OMO3UroTHI OCOOMHM Jal0Th OJWH THI raMeT. | eTepOo3uroTHH
OpraHi3M Ma€ reHd A Ta a il YTBOPIOE PiBHE YUCIIO TaMeT, SKi HECYTh MEPIINi 1 Apyrui
reHu. ['eTepo3urotrHi ocoOMHU, HA BIAMIHY BiJ] TOMO3UTOTHUX, NMPOAYKYIOTh J1Ba THUIIU
ramer.

Taonuusa 3.1
Cxema cxpelyBaHHs, 3alIHCAHA 32 JOMOMOT0K) YMOBHHX MO3HAYOK
bBarbku Q 3
P (renotumnu 6aThKiB) AA X aa
G (rameTtu 0aTbKiB) A a




| F1 (ribpuam mepnioro moKOJIiHHS) | Aa |

TakuM YMHOM, TeHETHKA — HAYKA 3 YiTKO NPONMCAHOK TepMmiHoJoriero. Ha
MOYAaTKY BHMBYEHHSI T€HeTHMKH HacaMmimepea NOTPiOHO BHU3HAYUTHCHA i3 3MicTOM
roJIOBHUX FeHETHYHMX MOHATH: I'eH, JIOKYC, aJiejib, TeHOTHIL, (P)eHOTHIl, TOMO3HUI0TA i
reTepo3urora. 3acToCyBaHHsl IUX TePMiHIiB MOTpe0ye€ BHKOPHMCTAHHA CHENiaJbHOI
CHUMBOJIIKH, SIKY T€:K Tpeda 4iTKO 3anaM'siTaTu.

Ilepegipme ceode

1. Illo € ommHHIEIO cIaakoBocTi? 2. SIki reHW HaA3UBaIOThH anenbHUMH? 3. Y
YOMY PI3HHUII MK MOHATTAMHU «TE€HOTHI» 1 «reHom»? 4. SIky ocoOuWHy B TEHETHII
HA3WBaIOTh TIOpPUAHOI, a Ky — Hi? 5. DeHOTUI BHU3HAYAE TEHOTUIl, YU HaBIAKHU?
Yomy?

§46. 3AKOHHU T.MEHJEJS, IX CTATUCTUYHUI XAPAKTEP

Tepminu i nonammsa: MOHO2IOPUOHI, OUCIOPUOHI MaA NONICIOPUOHI CXPeuy8aHHs,
3akonu Menoensa; 3axon uyucmomu eamem, pewimka Ilennema; meHOent0Ui 03HAKU,
MeHOeNiBCbKe YCNAOKYBAHHSL.

I'. Menae/o nmorajanujio y BuOopi o0’ekra mociigxkensi. [ opox nocigHut —
caMO3anujbHUM, TOMY BCl pOCIUHHU, sKI MeHpaenb BiAiOpaB mjig IOCTIIKEHb, Mald
TOMO3HTOTHI ajIejl TeHIB 3a BCIMa O3HAKaMH, IO MOT0 IIKaBHIM. TakuM YHHOM, CaM TOTO
HE 3HAIOUM, BYCHUN BUKOPUCTOBYBAB Y AOCIIDKEHHSX YHCTI JiHIl pOCIMH, SKI U 10
CBOTOJIHI € ICATBHUMHU MOJCISAMH I TIOPUIOIOTIYHUX AOCHiIB (vucma ninis — ye
2pyna _op2aHizmis, 2eHemuiyHo OOHOPIOHUX (20MO3ULOMHUX) 3d 6CIMA 2eHaAMU, Y
POCAUH X 00epHCYIOmb WIAXOM CAMO3ANUNEHHA, V MBAPUH BUKOPUCTOBYIOMDb
ONU3LKOCNOPIOHEHT cXpewy8ants — Opamis 3 NOKOJIHHA 8 NOKOJIHHS CXPeWyomb 3
cecmpamu).

Hiuoro ne mimo3proroun, I'. Menaens npoBoAuB cepii TOCHIAIB, y SKUX MOCTITOBHO
BUBYAB YCHAJKyBaHHS: SKOIChb OJIHI€E] O3HAKH (CTAaBUB MOHOTIOPUIAHI CXpEIlyBaHHS);
BiJ[pa3y JBOX O3HaK (MUriOpuaHi  cxpenryBaHHs); OaratboX O3HAK (MOJIriOpuaHi
CXpEIlyBaHH).

Iepunii 3akon Menaens. Cytb nocniniB Mennens Oyina mpocrta. Bin camxas
YKOBTY 1 3€JICHY TOPOIIMHH, BUPOIIYBAB 3 HUX POCJIMHU, IITy4HO MEPEHOCUB MUJIOK 3
KBITIB OJ[HIET POCITMHU HA KBITH 1HILIOT ¥ MOTIM MIAPaxoBYBaB KIJIbKICTh 3€JIEHUX 1 5KOBTHX
TOPOLINH Y KokHOMY 0001. Taki > cami gocniau I'. Menaenb npoBOJIUB 3 I1aJCHbKUMU U
3MOPIIKYBAaTUMHM TOPOIIMHAM. Y TIOTOMCTBI 3aBXIU JOTpUMYyBajiacd MaTeMaTU4YHA
3aKOHOMIPHICTh MIX KUIBKICTIO >KOBTHUX 1 3€JIEHMX a00 TIaJIeHbKUX 1 3MOPUIKYBAaTHUX
TOPOIIHH.

VY mnepiiomy NOKOJIHHI MOTOMCTBA, OTPUMAHOTO BiJI CXpEUIyBaHHS JIBOX PI3HHUX
JHIA ropoxy (JiHIA, sTKa 3aBXKIU JaBaja TITLKY 3€JIeH1, 1 JIHIs, 1110 3aBXIH JaBaja JIUIIe
YKOBTI TOPOIIMHM), YCl TOPOIIMHHU 3aBXKAH OYyJIM TIIBKH >KOBTOTO Koibopy. Came 1ie
CIIOCTEPEIKEHHS JOTIOMOIJIO MEH/IeN0 BCTAaHOBUTH 3aKOHOMIPHICTh, siIka 3rojoM Oyra
Ha3BaHa NMepHIUM 3aKOHOM MeHaesi, a00 3aKOHOM OJHAKOBOCTI riOpuaiB mepuoro
NOKOJIHHSA: nepuie NOKOIIHHA 2i0pudie 0OHOMAHImHe 3a PeHOMUNOM i 2eHOMUNOM.
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CyTb IHOTO BHIIA OCh Y YOMY. Y TOPOXY >KOBTHM KOJIIp HACIHHA € TOMIHAHTHUM, a
3eNeHUl — penecuBHUM. OCKUIBKH ISl JOCHTI/IB BUKOPUCTOBYBAIMCS YHUCTI JiHII, yci
POCIMHMA 3 JKOBTUMH TOPOIIMHAMHU OyJId JOMIHAHTHUMH TOMO3WTOTAMH 332 TEHOM
3a0apBieHHSI HACIHWHU, TOOTO Maiu TeHOTUll AA. YCi pOCIMHM 13 3€JEHUMHU TIJI0JIaMHU
Oy pereCHBHUMHU TOMO3UTOTAaMH 32 ITUM T€HOM 1 MaJii TeHOTHT aa. J]o K0>KHOi cTaTeBoi
KIITUHA TIEPEXOJUTh TUIBKM OJHA XpOMOCOMa 3 TapwW, TOMY POCIHHH 3 >KOBTHUMH
HACIHMHAMH JaBajli TaMEeTH A, a POCIHMHH 13 3€JICHMMU HACIHWHAMH — TaMeTH a.
[loenHaHHs TakuX raMeT B OJHIN 3UTOTI AaBajio reHOTUN Aa, 1110 OYB OJJHAKOBHUM JIJIsl BC1X
HaIAIKIB (a/pke HisK1 1HIT KOMOIHAIl HEMOJKIIUBI).

TakuMm 4yuMHOM, Mepile MOKOJIIHHS POCIHMH, OTPUMAHMX BiJI CXPEIIyBaHHS OCOOWH
PI3HUX YHCTHUX JIIHIN, OYJI0 T€TEPO3UTOTHUM 3a F'€HOM 3a0apBJICHHS HACIHUH 1 MAJIO KOBTE
3a0apBJICHHSI TOPOIIMH — OCKIJIbKHM JOMIHAHTHUM ajiefb ([0 BH3HAYA€ >KOBTHM KOJIP)
NaHy€e HaJl pelieCUBHUM (1110 BU3HAYAE 3EJICHUM KOJIIP).

Jpyruii 3akoH Menaessi i 3akoH uyMcTOTH raMmeT. [lomampin JOCIIIKEHHS
MeHnaenb OpOBOAMB 3 TOPOIIMHAMHM OTPUMAHUX HUM TiOpUAIB (KOBTE€ HACIHHS 3
reHOTUNOM Aa). 3HOBY MOCAaJUBIIM TOPOILIMHHU, BIH TaK CaMO NPOBIB CXpEIlyBaHHS
pPOCIIMH, 110 3 HHUX BHUPOCIH, ¥ JIOYEKABIUIMCh JO3PIBaHHS HACIHHMH, I1J]paXOBYBaB
KUIBKICTB 3€JICHHX 1 )KOBTUX TOPOLIMH. BUIIUIO: CKUIBKK O TOPOILIMH HE 3aB'A3aJI0Cs Ha
pOCIMHAX, 3aBXK/I1 ¥4 4aCTUHA 1X OyJia )KOBTUMHU, a ¥4 — 3eJICHUMU.

Ile cmocrepexxeHHs 3roAoM CGHOPMYIIOBAIM SIK ApPYruid 3axkon Menjaeisi, ado
3aKOH PO3LIENJIEHHSI: npu cXpewy8arHi 2ibpudie nepuioco nokKoaiHHA Midc c00010
cnocmepieaemubcs po3uleniienHs 03HaK y cniggionowenHi 3:1.

PesynpTaT mocmigiB gaB 3MOry 3pOOMTH MPUTOJIOMIUIMBUN MJIE TOTO Yacy
BUCHOBOK: O3HaKa, fKa 3HUKA€ B TIOpUIIB TEpPIIOTO TOKOJIHHSA, HACIpaBIl He
BTPAYa€ThCsl, a JIMIIE TPUTHIYYEThCS Ha TEBHUW dYac 1 MPOSBIAETHCA Y JAPYrOMYy
riOpuIHOMY TTOKOJIIHHI.

Kpim toro, Mennens chopMynroBaB 3aKOH YUCTOTH TaMeT: ni0 Yac YmeOopeHHS
cmamesux KIIMuH )y KOJNCHY 2amemy NOMpAaniiac miloKu 0OUH anielb 3 napu aneneu
oanozo 2ena (main. 3.4).

Pemritka Ilennera. [ig 3py4yHOCTI BUBYEHHS IIMTOJOTTYHOI OCHOBH IIPOILIECIB, IO
B1JI0YBAIOTHCS IM1J1 YaC CXpEUlyBaHHS TiOpUIIB MEPIIOro MOKOJIIHHSA U oiepkKaHHs TiOpuIiB
JPYroro TMOKOJIIHHS, BIAIOThCA JI0 3alHUCIB 3a JOMOMOTOIK T€HETUYHOI CUMBOJIKHU 1
BUKOPHCTOBYIOTh CIICIIaIbHY Mojenb — pemnitky IleHHeTa, 5Ky 3amporoHyBaB
aHriicekuii renetuk P. [lennem (1875—1967). Lls momens sBisie co000 mabauuto, 10
KO 3amuCyIOTh, SKI TaMeTH OepyTh y4YacTh y PO3MHOXKEHHI 1 siKi Tibpuau OyayThk
OTPUMAaHi B PI3HUX KOMOIHAIISX IIMX TaMeT.

3pobutn pemritky [lennera e cknanno. HeoOxiqHO HaKpecIuTu TaOIUITIO, B SKIN
KUIBKICTh  CIMOBNYUKIE GION0BI0AE KIIbKOCMI 6aApiaHmMie MAamepuHcbKux 2amem, a
KibKicmb pAOKie — KilbKocmi 6apianmie 6amvKiecbkux 2amem. JIIBOpyd 10 BepTUKAIL y
PSIIKY 3aMUCYIOTh TEHOTHUIIA TaMeT 0aThKa, a BrOpi CTOBITYMKIB — BapiaHTU raMeT Matepi.
Ha neperuHi BepTUKaJIbHUX 1 TOPU3OHTAIBHUX JIHINA 3alUCYIOTh T€HOTHUIH IMOTOMKIB,
OJICP)KYIOUU YC1 BaplaHTH MOMJIMBUX T1OpUAHUX (OpM Ta iX KIJIBKICHI CITIBBIJHOIICHHS.
Ak npuxnag po3depeMo nociia MeHaens 13 3eJIeHUMU 1 5)KOBTUMU TOPOIITUHAMH.

Taonuus 3.2

I'enoTunu i GpeHOTHUIIH MOTOMKIB y NePHIOMY
MOKOJIIHHI MOHOTIOPHIHOTO CXPellyBaHHS



¥ A

a Aa (5KOBTI)

3

Ilepwe cxpewysanns (mabauys 3.2). IlepeHOCUMO HUJIOK 3 KBITOK POCIHHH 3
000aMH 3€JIEHOr0 KOJIbOPY Ha MAaTOYKy KBITOK POCIMHU 3 000aMu >KOBTOTO KOJIHOPY.
I'enomun Topoxy 13 3eIeHUMU HACIHUHAMU — Ad, TOPOXY 3 )KOBTUMH HaCIHUHAMU — AA.
I'amemu opranizmy 0aTbka (3 SKOTO B3STO NMUJIOK) MO3HAYAEMO d, 2AMemU OPTAHI3ZMY
matepi — A. Cknamaemo penritky [leHHeTa, 3 sIKO1 BHIUIMBAE€ HACTYITHE: BCI TiOpHIHI
0COOMHHM Tepiioro nokoninHg F1 maoTh ecenomun Aa, x04 3a GEHOTUIIOM YC1 POCIUHU
nmoAi0HI 0 MATEPUHCHKUX OCOOMH 1 MAarOTh JKOBTE 3a0apBiieHHS 000IB.
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Man. 3.4. llutonoriuHi OCHOBM MOHOTIOPHAHOTO CXPEUIyBaHHS 1 3aKOHY YHCTOTH
rameT. XpoMOCOMH, 1110 HECYTh JJOMIHAHTHY O3HaKy (’KOBTHIl KOJip 3a0apBJICHHS TOPOXY)
— YEpBOHI; XPOMOCOMH, 110 HECYTh PEIIECUBHY O3HAaKy — CHHI. [3 cxemMu BUIIHO, 1110 Y
KOXHY raMeTy MOTpaIuisie TUIbKU OJIMH ajellb IUX TaMeT.

Ipyee cxpewyysanns. 'i0puay mepuioro MOKOJIHHS MArOTh T€HOTHH Aa; TaMeTH
opraizMmy 6atpbka — A abo a; rameTu opradismy Marepi — A abo a.

Cknagaemo pemnitky Ilennera (tab6n. 3.3). UiTko BUAHO, 1O TiOpUIM JIPYTOro
nokoaiHHst F2 marote Tpu pizuux reHorumm: AA. Aa 1 aa. CHiBBIOHOIIEHHS BCIX
MOXIUBUX TeHOTUIB: 1AA : 2Aa : laa. dDeHOTHMHIB JIMIE ABA: KOBT1 TOPOLIMHUA
(renotun AA i Aa) Ta 3eJieHi TopomuHM (reHotun aa). CrniBBiHOIIEHHS (EHOTHUITIB: 3
’KOBTI : 1 3eneHuii.

Tabaunms 3.3
I'enoTunu i peHOTHUNIN MOTOMKIB Y APYroMy NOKOJIHHI



MOHOTIOPHIHOI0 CXpelyBaHHSA

a ? A a
A AA (koBTi) | Aa (K0OBTI)
a Aa (KOBTi) aa (3eseHi)

Tpertiii 3akon Menaeasi. [Toganpin cBoi mociaiagu MeHaeab TPOXH YCKJIAIHUB.
Temep 3amicTh CTAaTUCTUKHM YCHaJKyBaHHS OJHIET O3HAKKM YYCHUW I10YaB BUBYATH, 5K
YCIaJIKOBYIOThCSL Bl HE3aJeKHI O3HaKW, BHUOpABUIM MEPIIOI0 O3HAKOIO 3a0apBIICHHS

TOPOIIUH, a Apyroro — (opMy TopoiuH, sika OyBae abo TIaJeHBKOI (JOMiHAHTHA
O3HaKa), ab0 3MOPIIKYBaTO (peleCUBHA O3HaKa), mMoOmMo nposie ouciopuone
CXpeuyy8aHHsi.

CXpecTHBIIM YMCTI JIIHII JIOMIHAHTHOI 1 penecuBHoOi (Gopm, MeHaenb oaepkaB y
NEPIIOMY MOKOJIHHI BIJIMOBIJHO /10 3aKOHY OJIHAKOBOCTI TOpHJIIB MEPUIOr0 MOKOJIHHS
POCIIMHM 3 HACIHHAM JOMIHAHTHOTO THUITYy: YCl TOPOIIMHU OylH »OBTI ¥ TIJIaJ€HBKI.
CxpemyBanns F1 Mixk co0oro fano takuil pesynbTar (Man. 3.5): TOPOIIMHU OJEp:KaHUX
POCIIMH HaJIEXKAIH J10 YOTHUPHOX (DEHOTHUIMIB 1 POMOAUUIUCS Y TAKOMY CIIBBIIHOIIEHHI: 9
YACTUH TIJIaJICHPKUX JKOBTUX TOPOLIMH (TOBHICTIO JOMIHAaHTHUM QeHotun), 3 .
INIaJICHbKUX 3€JIEHUX TOPOLIMH (32 OJIHIEI0 O3HAKOK — JOMIHAHTHHUH, 3a JPYro —
penecuBHUil), 3 4. 3MOPUIKYBaTHX OBTHUX TOPOIIMH (TakoXX 3a OJHIEI0 O3HAKOI —
JOMIHAaHTHUM, 3a JIPYrol0 — penecuBHUI) 1 1 4. 3MOPIIKYBATUX 3€JIE€HUX TOPOIINH
(MOBHICTIO perieCuBHUM (HEHOTHIT).
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Man. 3.5. [{uribpuaHe cxpeuryBaHHsI TOPOXY.
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Po3rissHeMo TeHeTHYHI acTIeKTH CXPEeIlyBaHHS IIUX POCIUH 3a JOTIOMOTOI0 Pl TKH
[lennera. Ilo3HauMMoO TeH, BIAMOBIIATBHUN 3a 3a0apBIICHHS TOPOIIMH, JITEPOIO A, a TeH,
BIJINOBIJIATIbHUM 3a iX (popmy, — miTeporo B. baTbkiBcbki popMU — YUCTI JiHIT 32 0Ooma
O3HaKamu: *OBTI rajneHbki (AABB) 1 3eneH1 3mopiukyBati (aaBB). BianoBinHo mijx yac
3alUJIEHHS POCIMHHU 3 KOBTUM TIJIaJICHPKUM HACIHHSIM MWJIKOM POCIHMHU 13 3€JIE€HUM
3MOPIIKYBAaTUM HACIHHSIM YTBOPSThCSA rameTu mMatepi AB 1 rameTu OaTbka aB.

Cxiamaemo penritky [lennera nist neproro nokosinas (Tabdmn. 3.4). 3rigHo 3 HEl Yy
nokomuHl F1 yci pocnuam MaroTh reHotun AaBB 1 gomiHaHTHHE (DEHOTHUIT — >KOBTI

IJ1aICHbKI TOPOIIIMHH.
TaOonuus 3.4

I'enoTunu i GeHOTHIIM MOTOMKIB Yy NEPHIOMY NMOKOJIHHI

AMTiIOPUIHOIO CXpellyBaHHS
? AB
3
aB AaBB (KOBTHH I1aIcHHKH#T)
[Ipu ngpyromy cxpeunryBaHHI ramer Bxe Oyae YOTHPH — Yy MaTEPUHCHKOTO

opranizmy (AB, Ab, aB, ab) i Ti cami rametu (AB, Ab, aB, ab) — B oprani3mi 6aTbKa.
Cknagaemo pemritky I[lennera (ta0:. 3.5).
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Taonuus 3.5
I'enoTunu i peHOTUNIN MOTOMKIB Y APYroMy NOKOJIHHI
AUTIOPUAHOIO CXpellyBaHHSA

Q AB AB aB aB
d
AB AABB AABB AaBB AaBB
KosTti riaagenbki | ZKoBTi riaagennki | ZKosTi riiagaennki | 2KoBTi riiageHbKi
AB AABs AABB AaBs AaBB
. . | ZKoBTi 3mopmkyBari | 2KoBTi ri1ajeHbKi | ’KoBTi 3MopmkyBari
7KoBTi riaagenbki
B AaBB AaBB aaBB aaBB
KosTi riaagennki | 2KoBTi ri1ageHbKi | 3eseHi riiagenbKi | 3eseHi riaaaeHbKi
OB AaBB A3BB aaBB 2aBB
7KoBTi riiagenbki | ’Kosri 3Mmopmkysari | 3eJieHi riiageHbkKi | 3eaeni sMopmkysari

VY ribpuiiB Apyroro MOKOJIHHSA 3'IBWIMCA HOB1 ()OpMH TOPOUINH, SIKMX HE OYyJIO B
opraHizmMax aHi 0aTbKiB, aHl «pabaThKIB»: 3€JIeHI TJAJEHbKI Ta JKOBTI 3MOPIIKYBaTi. 3
bOIO0 CIOCTEpEKEeHHS MeHaenb 3poOMB TEHIaIbHUNA BHCHOBOK: PIi3HI O3HAKHU
YCHAIKOBYIOTHCS HE3aJIC)KHO OJHA BT OJIHOI M MOXKYTHh CTBOPIOBATH Y MOTOMCTBA HOBI
koMOiHamii  o3Hak. Ile 1 € Tperiii 3akoH MeHaenss — 3aKOH He3aJeKHOIO
CHAKYBAHHS: KOJCHA NAPA 03HAK YCNAOKOBYEMbCA He3ANeHCHO 8i0 IHUUX nap.

SKIo po3rsaaTyH yCnaaKyBaHHS OJePKaHUMHE T10pUIaMu KOKHOI 03HAKH OKPEMO,
TO JICTAaHEMO CIIBBIIHOIICHHS TJIAJICHBKUX 1 3MOPIIKYBaTHX TOporuH 12:4, >KOBTHX i
3eneHux — Tex 12:4. Tobto mictaHeMo Te caMe criBBigHOIIEHHS 3:1, 10 ¥ 115 TiOpuIiB
JPYroro TOKOJIIHHS 3a MOHOTIOpUIHOTO cxXpeuryBaHHsA. OTxe, B pa3l AUTIOPUIAHOTO
CXpEIIlyBaHHS y IPyroMy MOKOJIIHHI YyTBOPIOETHCS 9 TeHOTHIIB 1 4 (DeHOTHUIIH.

O3Hakm, $KI YCIAJIKOBYIOTHCS BIAMOBITHO 0 3aKOHIB MeHzens, Ha3WBarOTh
MOHOZEHHUMU O03HAKamu, TOOTO TaKUMH, WO KOAYIOThCS OJHUM TE€HOM, abo
MEHOEeNIOUUMU O03HAKAMU, A SIBUIIE NOTPUMaHHS 3akoHIB MeHzaens y xoai Oynab-
SIKOTO CXPEIIYBaHHSI — MEH/AeJiBCbKUM yCHAIKyBAHHSIM.

IIpoBeneni I'. MeHgenem eKClepUMEHTH J[0BeJH, 10 O3HAKH, SKI
BU3HAYAKTHLCH OJJHUM I'eHOM, HiKYyJAU He 3HHUKAITh, 4 MOXKYTh 3HOBY 3’SIBJISITUCH B
paai mokoJiHb. KpiMm TOro, BueHuii [10BiB, 10 Pi3HI 03HAKM YCHAJAKOBYHThCS
He3aJ1e5KHO 0/IHA BiJl 0[IHOI, TOOTO MaKOTh IUCKPETHY NPUPOAY YCHAAKYBAHHS.

Ilepesipme cebe

1. 3a gxux TUMIB CXpeUlyBaHHS BUKOHYETbCA JIPYTUH, a 32 SKUX — TPETIH 3aKOH
Mengens? 2. lllo take rinmore3a uncrotu ramer? 3. s yoro Oyna mpuayMaHa peuriTka
Ilennera? 4. SIk1 o3HaKH Ha3UBaIOTh MEHACITIBCHKUMU?

§47. B3AEMO/II AJIEJIbHUX IT'EHIB
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Tepminu i nonammsa: OOMIHY8AHHA, HeNO8HE OOMIHY8AHHA, KOOOMIH)BAHHSL,
HAOOOMIHYBAHHS, AHANI3VIOUE CXPeuyy8aHHtsl.

VsaBHi BinxuieHHs Bin 3axkoHiB Menaessi. € mpaBuia 1 3aKOHM TE€HETHKH, 5K
MOEHYIOTh CHUIBHUM TMOHSTTAM YAGHI @i0XuienHsa 6i0 3akonie Menoena. YsiBHI
TOMY, 1110 BiJI MEH/ICJIIBCHKOTO YCMaJAKyBaHHS BIJIPI3HAETHCS TUIBKK (DEHOTHIIOBUHN MPOSIB
O3HAaK, TOJ1 SIK T€HOTHUIIH YCIIaJIKOBYIOTHCS TOYHICIHBKO 3a 3akoHamu Menpaens. Bci 1
BIIXUJICHHSI € HACJIIKOM B3a€MOii TeHIB. PO3risHeMO MOXIMBI pe3yibTaTH TaKoi
B3aeMO/Il.

JominyBanHsi (moBHe goMinyBaHHs). [le KITacHYHMI HAMMPOCTIMINI THIT B3a€MOIIT
TCHIB: OJWH ajeilb — JAOMIHAHTHHUM, APYruil — perecuBHu. JloMiHaHTHUHN ajeib
NPUTHIYYE [0 PEHECHBHOTO, TOMY ¥ TETEpPO3UTrOTH, ¥ JOMIHAHTHI TOMO3WUTOTH
(€HOTUIIOBO MarOTh JOMIHAHTHY O3HaKy. B Ipyromy mokojiHHI FOpUIHUX CXpELlyBaHb
periecuBHI (PEHOTUIH PO3MIETUTIOIOTHCS Y CIiBBiAHOMIEHH] | : 3 10 TOMIHAHTHUX.

VYei nocnian Menaens — sickpaBl OPUKIIAIU TOBHOTO IOMIHYBaHHS.

HenoBue nominyBanus. Lle Takuii TUIl B3a€EMO/IIi T€HIB, 3a KOTO y I€T€PO3UTOTU
MPOSIBIISIETHCSI HE JIOMIHAHTHA O3HAKa, a IIOCh CEpPEeIHE, MPOMDKHE MIXK JIOMIHAHTHOIO 1
PELIECMBHOI0 O3HAaKaMU. SICKpaBUil TMpUKIA] TaKOro THUIYy B3a€EMOMIl TEHIB —
yClajKyBaHHs 3a0apBliCHHS KBITKH Kocmei (posmamnana nanamka). YMOBHO
JIOMIHAHTHUN TOMO3UTOTHUN reHoTUN (AA) 3a0e3nedye MallMHOBE 3a0apBIICHHS
HEJIFOCTOK, YMOBHO peliecHBHUI reHoTun (aa) — Oiune. ['ereposurotHi pocnubu (Aa)
MaroTh OJI1JJOpOKEeBE 3a0apBICHHS BIHOYKA.

KonominyBannsi. Ile Takuii Tn B3aeMoli ajeabUUX T€HIB, 3a SKOI'O0 KOXXHUH 3
aJielliB MPOSIBIISIE CBOIO 10 W YKOJAHHUM ajiejb HE MPUTHIYYE 110 1HIIOro. Y pe3ysbTatri y
reTepo3uroT (HOpMyeThCS HOBA O3HAKa. THUMOBUM MPUKIIAIOM TaKol B3a€MOJIIi aJIeIbHUX
T€HIB € YCMaJIKyBaHHs TPyH KPOBI1 B JIFOAUHH.

HagnominyBanHsi — 1€ OUIBIINIA NPOSIB O3HAKU Y TE€TEPO3UTOTHOI OCOOMHU, HIXK Y
KO>KHO1 3 TOMO3UT'OTHUX.

JleranbHi ageni Sk 0cOONMBUI  BHMNAIOK TMOPYIIEHb  MEHJEIIBCHKOTO
yCHaJKyBaHHA. JlemanvHumuy HA3UBAIOTHCS ayelll, y pa3l (EHOTUIIOBOTO MPOSBY SKUX
OpraHi3M THMHE HaWYacTillle Ha paHHIX CTaJisX OHTOreHe3y. SIK MmpaBwIio, JETAIbHI TCHH
PEIECHBHI, JI0 JIETAJTLHOTO HACIIJIKY MPU3BOJUTH 1X TOMO3UTOTHE CIIOIYYEHHS. Y TaKOMY
BUIAJIKY PO3IICIUICHHS (PEHOTHUITIB y HAPOHKEHOTO MOTOMCTBA TAKOX BIAPI3HATUMETHCS
BiJl MEHJENIIBCbKkoro, OMHAK PO3MOJI TEHOTHUITIB, BPAXOBYIOYM W 3aruOi OpraHi3Mu,
BIIIIOBIJaTHME 3aKOHAM MeHes.

BuzHayeHHsl TreHOTHNY OCOOMHHM, sIKa Ma€ JAoOMIHAHTHUH ¢eHoTHN. 3a
(EeHOTUIIOM OCOOMHHU JTaJIeKO HE 3aBXKIW MOXKHA BU3HAUUTH 11 T€HOTHUI. YacTo 30BHIIIHI
O3HAaKM JOMIHAHTHOI TOMO3UIOTH Ta TE€TepO3UroTH 30iraroTbea. Sk ke OyTH y LbOMY
BUNAAKY? VY caMoO3amuiIbHUX POCIWH TE€HOTUI MOXHA BH3HAYUTU Y HACTYIHOMY
MOKOJiHHI. SIKII0 Tepel HaMud JOMIHAHTHA TOMO3UTOTa, 1i HAIAIKU TOYHICIHBKO
HaraJlyBaTUMyTh OaTbKIBCBbKY OCOOMHY; SIKIIO OaThbKIBChbKa pPOCIMHA TE€TEPO3UTOTHA, Y
HaIAJKiB B1IOYAETHCS PO3IIETUICHHS 03HAK BIJMOBIAHO JI0 APYTroro 3akoHy Menaens.

J{nst TUX TBApWH YW POCIIMH, Y SKUX CaMO3aIUTIHEHHS HEMOXKJIMBE, 3aCTOCOBYIOTh
TaK 3BaHE AaHAJi3yl04ue CXpellyBaHHS, TOOTO CXpEIIyBaHHS OCOOWHU, TEHOTHN SKOI
TpeOa BU3HAYUTH, 3 AHANIZAMOPOM — PEYeCUBHO 20MO3USOMHON OCOOUHOIO 3a
oocnidacysanoio osnakoro (Tabdin. 3.6). Skmo aHanmizoBaHa ocoOnHa Oyiia TOMO3HUTOTHOIO,
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BCl 1l HAIIQAKU MAaTUMYThb TOMIHAHTHUNA (DEHOTHI, SIKIIO K BOHA OyJa reTepO3UroTHOIO,
T0 50 % HamaakiB OyAyTh 3 PELIECUBHUM T€HOTUIIOM.
Tabnuns 3.6
Po3mensieHHsi 32 ¢eHOTHIIOM Ta FTeHOTHIIOM NPH AHAJI3YIOYOMY CXpellyBaHHi
Y BUIIAJKY, KOJM MATEPUHCbKA 0COOMHA, 110 AHAJI3Y€TbCS
3a JOMIHAHTHUM (peHOTHIIOM, € T€TEPO3UTOTHOI)

Q ["ameTH
d A a
['amern a Aa aa
(ananizamopa) a Aa aa

Bunaaku B ycnmagKyBaHHi 03HAK, fIKi MOEAHYHOTh CHiJILHUM NOHATTAM yAGHI
6ioXunenna 6i0 3akonie Mendensa, MOKYTb OyTH BHUKJIHUKAHI Pi3HOMAHITHUMU
THNAMHA B3a€EMO/il TeHiB, a TaK0X HASIBHICTIO JIeTAJILHMX TeHiB, IO y pa3si ix
(peHOTHIIOBOT0 NMPOSIBY NPU3BOAUTH 10 3arudeii opra”izmy.

/i1 BUSIBJICHHSI TEHOTHIY OCOOMH, fIKi MalTh [OMIHAHTHHH (eHOoTHIl,
3aCTOCOBYIOTH AHAJNI3yl04Ye CXpPellyBAHHS, IO NOJSAra€ y CXpeuryBaHHi 0COOMHM,
KOTPY aHAJI3yIOTh, 3 aHAJII3aTOPOM — PELECHBHOI I'OMO3MIOTHOI OCOOMHOI 3a
AOCJTII)KYBAHOIO 03HAKOIO.

Ilepegsipme ceoe

1. SIki BW 3HaeTe THMHM B3aeMoJil anenbHUX TeHiB? 2. Ckinpku (PEHOTHMIB y
NepIIoMy 1 IpyroMy TMOKOJIHHSX 3a MOBHOTO 1 HemoBHOro nominyBanHsa? 3. Lo Take
KoJioMiHyBaHHs? 4. Slka ocoOMHa B aHAJI3yIOUUX CXPEIIyBaHHIX € aHAII3aTOPOM?

8§48. XPOMOCOMHA TEOPIs CITAAKOBOCTI.
3YEIIVIEHE CITAIKYBAHHSA. KPOCUHI'OBEP

Tepminu i nonammsa: 3uenyiene Cnaoky8amHs, 2pyna 3uenyieHus; 3akon Mopeana,
Mopeauioa, 2eHemudHa Kapma XpoMoCOMU, 34eNnaeHi 31 Cmammio O3HAKU.

XpoMocoMHA Teopisi CNAaAKOBOCTI Ta ii moJoxkeHHs. BBaxaiors, 1o (opMyBaHHS
XPOMOCOMHOI TeOpii CIagKOBOCTI CTalO0 HACTYIMHUM €TarlOM PO3BUTKY KIIITHHHOI TEOpii.
Uepes 10 pokiB miciis BCTaHOBICHHS 3akoHiB Menzaens Tomac Mopran cdhopmyiroBaB
TOJIOBHI _TIOJIO)KEHHSI XPOMOCOMHOI TEOPii: 2eHu 3HAX00AMbCA Y XPOMOCOMAX i
po3mauiosani _mam _y JAiHiuHomy nopsaodky. CydacHI MOJIEKYJSPHO-T€HETUYH1
JOCIIDKCHHSI TIOBHICTIO MIATBEPAWIM 11 TOJOXKEHHS. ByJio BCTaHOBJIEHO, 11O KOXHA
XpOMOCOMa JIFOJAMHU MICTUTh Bl KUIBKOX COTE€Hb /10 KUIbKOX THUCSY CTPYKTYPHHUX I'€HIB —
ycboro 32 135 (man. 3.6). Ilpuuomy KiJIbKICTh I€HIB Yy XPOMOCOMI He 30iraerbcs 3 1i
pO3MipaMu.

3 yaciB MopraHa XpoMOCOMHa TeOpisi MOCTIHHO po3BUBANACA. Y Cy4acHOMY
BUIJISII BOHA BKJIFOYAE TaKl MOJIOKEHHS:

® 2eHU 3HAX00AMbCA Y XPOMOCOMAX,

* KOJICHULL 2eH 3AUMAE NeHe MICYe 8 XPOMOCOMI,

® 2eHU 8 XPOMOCOMAX PO3MAULOBAHI 8 NIHIUHOMY NOPAOKY,
® KOJCHA XPOMOCOMA A8NAE cODOI0 2pYNy 3UenieHH,
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* KiIbKICMb 2pYn 34enieHtss 00PIBHIOE 2ani0iOHOMY YUCILY XPOMOCOM;
® MIJHC 20MONO2IYHUMU XPOMOCOMAMU 8I00YBAEMbCA OOMIH ANENbHUMU 2eHAMU,
* BIOCMAHb MIJIC 2eHAMU NPONOPYIUHA BIOCOMKY KPOCUH2O0BEPY MIAHC HUMU.

I
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Xpomocoma
Maz. 3.6. KiabKicTh reHiB y KOXKHIN 3 XpOMOCOM JTIFOJIMHU

3uensieHHsi O03HaK, a00 3akoH Moprana. ['eHu, posramoBaHi B pi3HUX
XpPOMOCOMaX, IEepPealoThCsl IMOTOMCTBY HE3aJICKHO OJWH BiJ OJHOTO BIAMOBIAHO IO
3akoHiB Menzens. Oanak mociian MopraHa mokasajiu, 1[0 TeHH, PO3TalloBaHi B OJHIN
XpOMOCOMI, TepeaaroThCs MOTOMCTBY BCl pa3oM, YTBOPIOIOUM Tpynu 34eruieHHs. Ha
OCHOBI IIUX CIIOCTEPEKEHb 0yJI0 CHOPMYTHOBAHO 3aKOH MopraHa: 2enu, 10Kaniizo8ani 8
OOHIU _ XpPOMOCOMI, VCHAOKOBYIOMbCA _ ChniabHo, abo  34yenjeno. BiAmoBIgHO
CTMAJIKyBaHHS TEHIB, IO 3HAXOJATHCS B OJHIA XpPOMOCOMI, HA3UBAIOTh 3YeNJIeHUM
CIAAKYBAHHSIM.

KinbKicTh Tpyll 34emJIEHHsS TEHIB BIJNOBIA€ KIIBKOCTI XPOMOCOM TallIOIAHOTO
HaOopy. TakuM 4YMHOM, y JTIOJUHU HATIUYIOTh 23 TPYIH 34YEIJICHHS TeHIB, y 1p030(p 1 —
4,y 6i30Ha — 53, y cobaku — 39, a B marmopoti — 660!

Kpocunrosep, a00 ysiBHMH BHHATOK i3 3akoHy Moprana. IIponosxyrouu
JIOCITIIA 3 BUBYCHHS 34YEIIJICHOTO CHaJAKyBaHHs, MoOpran BUSBUB 1 BIIXUJICHHS BiJ 3aKOHY.
Cepen T1iOpuaiB Jpyroro TOKOJIHHS 0O0OB'sI3kOBO Oysio HeOaraTo OcoOMH 3
MEePEKOMOIHAITIEI0 O3HAK, T€HU SKUX TepeOyBaloTh B OJHIA XpomocoMi. Sk 1ie MokHa
MOSICHUTH?

Mopran 3poOuB TpHUMYIIEHHS TPO TE, IO TEPEKOMOIHAIlis O3HAaK MOXe OyTh
BUKJINKAaHA KPOCHHIOBEPOM— OOMIHOM JIJISHKAMHU TOMOJIOTIYHHUX XPOMOCOM IIiJl 4ac
KoH'foraitii y meradasi-1 meiosy (main. 3.7).

Jlani BiH BCTaHOBHB Take. [ eHu, 110 nepedyBaroTh B OJIHI XPOMOCOMI, 3UEIJICHI HE
abconoTHO. KpocuHroBep Moxe BiIOyTHCS B OyAb-sKiil AUISHII XpoMocoMu. O4eBUIHO,
YUM Jlajll pO3TallOBaH1 OJWH BiJ OJHOTO JIOKYCH B OJIHIM XpOMOCOMI, TUM YacCTiIlle MiX
HAMH MOXe€ BIIOyBaTUCs OOMIH [AUISHKamMu, 1 HaBmaku. JIOKycu, poO3TaiioBaHi B
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XPOMOCOMI TUTIY-0-TT1Y, 3a3HAI0Th KPOCUHTOBEPY BKpai pijko. ['OBOpATH, 1110 B O3HAK, SIKI
BU3HAYAIOTHCS IIUMU CTPYKTYPHUMH T€HAMU, TIOBHE 3YCTIICHHS.

XpoMoCcoMax.

Man. 3.7. Cxema kpocuHroBepy. PerecuBHi
aJleTbHI T€HU JBOX PI3HHUX JIOKYCIiB (CBITII TOYKH), IO
Oynu po3TalioBaHi B OJHIA XPOMOCOMIi, BHACHIIOK
KPOCHHTOBEPY BHSBWJINCA B PI3HUX TOMOJIOTTYHUX

3araibHUN BIJACOTOK OCOOMH, 4YHMi (EHOTHNI € pe3yJbTaTOM KPOCHHTOBEPY,
Ha3UBAIOTh YACHMOMOI0 Kpocunzogepy. Yactora KpOCUHTOBEPY XapaKTEPU3Y€E BiJICTaHb
MDK TeHamMu. UuM OUIbIIMKA BiJICOTOK KPOCHHIOBEPY, TUM Jalll 3HAXOJATHCS OJUH BiJ
OJIHOTO T€HH B XPOMOCOMI, 1 HaBIIaKH, YMM MEHIIHUN BIICOTOK KPOCHHTOBEPY, TUM OJIHIKUE
pO3TalloBaH1 TeHHU.

IIlo Take reHeTu4yHa kapta. Moprad 31 CBOiMH CIIBPOOITHUKAMHU 3aIIPOIIOHYBAJIH:
BUKOPHUCTOBYIOYM TI1OpHUAOJOTIUHUM METOA 1 MIJIPAaXOBYIOUM YacTOTYy KPOCHUHITOBEPY,
OyayBaTH T'€HETUYHI KapTH, Ha AKUX 3a3HAaYaTH MOPSAIOK I'€HIB Y XpOMOCOMI Ta Bi1JICTaHb
MDK HAMH. TakuM YHHOM, F€HETHYHA KapTa XPOMOCOMHM — le cXeMd B3dEMHO20
DO3MAWYSBAHHA I _8I0OCMANHL _2eHI8, JOKAAI308AHUX _V Uit _xpomocomi. OIHHHAICIO
BUMIPIOBaHHS Ha 111k kapTi € 1 % kpocuHrosepy, a0o, sIK 3roJioM ii Ha3BaJiM, MOPraHiaa
(mai. 3.8).

3a Bigcrani y 50 1 Ouibllle MOpraHij O3HaKU YCIMAJIKOBYIOTHCS HE3aJIEKHO, HABITh
SIKIIIO BOHH JIOKAI130BaH1 B OJHIN XpOMOCOMI.

OaHuM 3 HallBaXJIMBIIIMX BiAKPUTTIB y OioJiorii XX cr. € dopmyaroBaHHSA
XPOMOCOMHOI'0 3aKOHY CHAAKOBOCTI. 3rilHO 3 HHMM YCi Te€HM 3HAXOAATbHCH Y
XPOMOCOMAX Y JIIHIHHOMY NOPAIKY.

Takox O0y/0 BCTAaHOBJICHO, WI0 TiIBKH T'€HH, PO3TAIIOBAHI Yy Pi3HUX
XPOMOCOMAX, YCIAJAKOBYOThHCH HE3aJIeKHO, BIANOBIAHO 10 3aK0HIB MeHae s, TOAI K
Ti, 10 Mepe0yBAKTH B OJIHIil XPOMOCOMI, YCNIAAKOBYIOTHCS pa3oM. QOnHaK, IK 3ro10M
3'scyBajiocsl, i TYT € BHHATOK — KPOCHHIOBep, TOOTO OOMIH JUIAHKAMU
rOMOJIOTIYHHUX XPOMOCOM Y mpoieci X KoH'loramii.

Ilepegipme cebe

1. V yoMy cyTh XpOMOCOMHOI T€OPii CaAKOBOCTI?

2. Ha3BiTh OCHOBHI MOJIOKEHHSI XPOMOCOMHOI TE€OPI1i CIIaIKOBOCTI.

3. 1o Take rpyna 34yerieHHs?

4. CKUIbKY TpyH 34YETUICHHS Y JTIOAUHU 1 1p030¢iaun?

5.Un icHye aOCOJIOTHE 34YCIJICHHS MIDK TE€HaMH, [0 MepeOyBarOTh B OJHIM
xpomocomi? 6. Sk Oynyr0Th T€HETUYHI KapTH XpOMOCOM?
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Anknia Tn MyTaH‘r

Losri sBycuku ;"* , O ;‘ Koponu B8YCUKM
\ \ YKOpOUeHi
| 13 Kpuna
JoBri HxXxu — 5 ynenukis | KOPOTKI HIXXKU — 4 YNeHUuKn
31
Cipe | YopHe
Tino TiNO
YepsoHi oI | *.,‘48.5 Mypnyposi oui
54,5
Aosri 3avartkosi kpuna
Kpuna
67 Maun.

3.8. 'enetnuna
KapTa
XpPOMOCOMH

Mpami .

Kpuna BurHyTi kpuna Apo3OimH.

JliBopyu

Ha IIKaJl —
BIJICTaHb MIJK

Mpami reHaMu y

Kpuna | ApkonogiGHi kpuna MOpFaHiI[aX

YepsoHi oMi * J , * | Kopwuunesi oui

8§49. YCHAIKYBAHHS, 3UEIIVIEHE I3 CTATTIO

Tepminu i nonamms: cmamesi X- ma Y-Xpomocomu, 03HAKU, 34eNJIeHi i3 CMammio.

XpoMocoMHe BH3HAYeHHsi cTaTi. bararo opra"iamMiB MaioTh CIeMiaIbHI
XpOMOCOMH, SIKI Ha3WBaIOTh CTaTeBUMH. Came X CIOJyUeHHS Y 3UTOT1 3yMOBIIIOE JKIHOUY
YU YOJIOBIYY cTaTh 0cOOMHU. CTaTh 0COOMHM (hOPMYETHCS Mi/T Yac 3aIUTTHCHHS, OCKIIbKU
3aJIeKUTh BiJl TOTO, SIKI CAM€ raMeTH OepyTh Y HbOMY y4yacTh. SIK 11e He TUBHO, B JIIOJWHU 1
npo30odiar BUSABIEHO caMe TaKuid MeXaHi3M Bu3HaueHHs ctaTi. CaMku Apo3odin —
romorameTHi (XX), TOOTO HECYThb JBI BEIMYE3HI X-XPOMOCOMH, SIKI BOHM JICTAJIA BiJ
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Marepi 1 Big Oatbka. Camii mux Mymiok reteporameTHi (XY), OCKUIBKM MarOTh X-
XpOMOCOMY BiJl MaTepi 1 MaJIECEHbKY Y -XpOMOCOMY BiJ OaTbKa.

IIlo Ha3MBaIOTh YCNAAKYBAHHSIM, 34ellJIEHUM i3 cTaTTI. Buxoasun 3 ICHyBaHH}I
rpymn 34EIUICHHS 1 SBUINA 3YETUICHOTO ClIa/IKyBaHHS, 3pO3yMijio, YOMYy JesKi O3HaKh
JIOIUHU 49U apo30o(dism OyBalOTh 3aKOI0BAHUMH TUIBKH B XpPOMOCOMAax, II0 BH3HAYAIOTh
cTaTh, TOOTO MpHUTaMaHHI JHMIE caMIsgM a0o JuiIe camkaM. Taki XapaKTepUCTHKHU 1
BJIACTUBOCTI OpraHi3MiB HA3UBAIOTh 03HAKAMM, 3YeNJIEHUMHU i3 CTATTIO.

['enu, BigmoBizanbHI 3a (QopMyBaHHS IIMX O3HAK, JOKaIi30BaHI Yy CTaTEeBUX
XpoMocoMax. BusBiserbcs, B X-XpoMocoMi Ta Y-XpOMOCOMI € SIK TOMOJIOTIUHI JIJISTHKH,
10 MICTSATh ajJe/ibHI T€HH, TaK 1 JUISHKH, K1 HE MAlOTh aJeIbHUX T€HIB Y JPYTii CTaTeBiM
xpoMmocoMi. Came 3aBISKH TOMOJIOTIYHHUM JUISTHKAM CTaT€Bl XPOMOCOMH 3JaTHI [0
koH'toranii. B X-xpomocomi niiisHKa, 10 Hece OCOOJMBI HeaslelnbHI TeHH, Habarato
OuIbIlIa, OCKIIBKM cama X-XpoMocoMmMa Habararo KpymHima 3a Y-xpomocomy. B Y-
XPOMOCOMI Taka JUISHKA TaKOX €, TPOTE MEHIIIA.

O3Haky, PO3BUTOK SKHWX BHM3HAYAIOTh T'€HHU, PO3TAIOBAHI B Il HErOMOJIOTIYHIN
JOUISHIT X-XpPOMOCOMH, Ha3MBAOTh 3YCIUICHUMHM 13 CTaTTIO. Takux O3HAK IIOJO0 JIOJIUHU
onucaHo Omu3bko 200 ("WacTMHY iX BHM3HAYalOTh PELECHBHI T€HU — JAIBTOHI3M,
reMoQiisi, YaCTUHA MA€ JOMIHAHTHY MPUPOJLY — PaxiT, TEMHA eMalib 3y0iB Tommio). Kpim
TOT'0, PSJI T€HIB € TUILKHA B Y -XpPOMOCOMI 1 BIACYTHIN B X-XpPOMOCOMI.

Denomunosuil nposaeé 2eHie, W0 nepedysardmMsv y CHIAMEBUX XPOMOCOMAX,
Habazamo yacmiuie CnOCMEPIZAEMbCA 6 YON08IKIB, HIMNHC Y HCIHOK.

O3HaKI/I, 0 KOAYHTbLCH I¢cHaMHu, siKi SHAXO0IATHCH Y CTAaTeBUX XPOMOCOMAX,
l'[pHﬁHﬂTO Ha3uBAaTH O3HAKaAMH, 34CIIJICHUMHU i3 crarTiO.

Ilepesipme ceoe

1. SIxe ycmankyBaHHS HAa3WBAIOTh 3YEIUICHMM 13 cTarTio? 2.YoMy BHUHMKAIOTh
TeHETUYHI XBOPOOHU «4OJIOBIKIB»? 3. SIKHM YMHOM 1HAKTHBAISA OAHIET 3 X-XPOMOCOM Y
KJIITUHAX MOXE BIUIMBATH Ha YCIMAIKOBYBaHHsS O3Hak? 4. UuMm ycmaakoByBaHHS O3HAK,
3aJIe)KHUX BIJ] CTaT1, BIAPIZHAETHCS BiJl yCAJAKOBYBAHHS O3HAK, 3UETICHUX 13 CTATTIO?

§50. MMOHSITTSI PO MIHJIUBICTD TA CIIAJIKOBICTb.
MOJIMPIKALIIITHA MIHJIMBICTD

Tepminu i nonammsa. cnaokogicmv 1 MIHAUGICMb, MIHAUBICIMbL (HeHOMUNOs8a
(mMooughikayitina) i MiHAUBICIMb 2EHOMUNOBA (2EHEMUUHA), HOPMA PeaKyii.

IMousiTrs MinauBocTi. SIK BiJIOMO, I'€HETHMKa — HAyKa IIpO CIAJKOBICTH 1
MiHAUBICTh. [Ipy 1IbOMY 3a3HaUeH1 MOHATTS 32 CBOIM CEHCOM € MPOTUIICKHUMU.

CnaakoBicTh — 11€ BJIACTHUBICTh CIAJKOEMHOCTI OpPraHi3MiB y psIl MOKOJiIHB;
3aTHICTb OaTbKIB IepeaBaTh MOTOMCTBY BMJIOBI a00 I1HAMBIAYaJbHI O3HAKU (pUCH
Oy10BH ¥ 0COOIMBOCTI (Pi310JIOTIYHUX TPOILIECIB). 3aBASKU CIIAJIKOBOCTI 3 MOKOJIIHHS B
MOKOJIIHHS 30€epiratoThesi cnenu@iuHi SKOCTI KOKHOTO 010JI0TTYHOTO BUITY.

MinjuBicTh — BJIACTHUBICTh HOPYIIYBATH YITKY CHAJAKOBICTH. 3aBASIKH MIHJIMBOCTI
KOKHMM OpraHi3M Ma€ CBOi OCOOJIMBOCTI, MPUYOMY 1HAMBIIYalIbHICTh BJIACTUBA HAaBITh
T€HETUYHO OJIHAKOBUM OCOOMHAM (rOMOTraMeTHUM OJHM3HIOKaM, MPEJACTaBHUKAM OJHOTO

17



KJIOHY a00 YMCTOi JIiHIT), SKI 3aBXKIA MarOTh J€Ab BJIOBHMI BIIMIHHOCTI B PO3Mipax,
MIPOTIOPIIISAX TiJIa TOMIO. TaK MATPUMYETHCS PI3HOMAHITHICTh OPraHi3MiB OJTHOTO BUY.

Skoro OyBae minauBicTh. Ha BigMiHY Bia CIAagKOBOCTI, MIHJIMBICTh — SBHUIIE
pi3HOMaHITHE i HeoHO3HAUHe. CaMe TOMY ICHY€ KUTbKa Kilacu(ikaliil Iboro moHATTS. 3a
XapaKTepOM 3MiH BHIUISIOTH JIBA THIIM MIHJIHMBOCTI. Moouikauiiiny (penomunosy) i
2eHemuuHy (2enomunogy). llepiinii BUJ 11e HA3WBAIOTh CHPAMOBAHOI0 MIHJIUGICMIO,
OCKUIBKM Yy 3MIHAX O3HAaK MOJKHA 3HAWTH BIUIMB INICBHUX (akTopiB cepepoBmima. Lls
MIHJIUBICTh HEPIJKO Ma€ MPUCTOCYBAIILHUNA XapaKTep, OCKUIbKU 3a3BHYail CIIpsMOBaHa Ha
3MEHIIICHHS HEraTUBHOTO BIUIMBY (AKTOPiB cepeloBUIlla (TeMIepaTypu, BOJIOTH,
COHSYHOrO CBiTJIa). ['€HOTHUNOBY MIHJMBICTH 1116 HA3UBAIOTh _HECHPAMOBAHOIO
MIHJIUBICIIO.

3a piBHEM MPOSIBY MIHJIMBICTh NOAUISIIOTh HA IHOUBIQVAIbHY 1 2pYnogy. Y Tepuiomy
BUIAJIKy — II€ MPOCTa PI3HOMAHITHICTH OCOOMH OJIHOTO BHJIy 3a PI3HUMHU O3HAKaAMU 1
napamMeTpaMH OpraHi3Mmy, BKJIIOYAlOYM 1 MOro TeHETUYHUH ckiaa. Y Jpyromy — Iie
BIJIMIHHOCTI MOMYJIALIM, BUAIB, POJIB 1 TAKCOHIB OUIbIII BUCOKUX PIBHIB 3a OyIb-SIKUMHU
03HaKaMH, B TOMY YHCIII i TCHETUIHUMH.

IIpyunHu IHAUMBIAYAJBbHOI MIHJIMBOCTI OpPraHi3miB. fIKINO NPUYMHU TPYyNOBOL
MIHJIUBOCTI JIETKO MOSICHUTH — OCOOMHM PI3HUX TMOIMYJSIIA KUBYTh Yy HEOJHAKOBHX
yMOBaXx, a TOMY Ha HUX MO-PI3HOMY BIUIMBAIOTh ()aKTOPU CEPEAOBUINA, TO 1HAUBIAYaJIbHY
MIHJIUBICTb MOSCHUTH CKJIA HIIIIE.

3BUYAiiHO, TOJOBHOIO MPUYMHOK 1HAMBIAYAJbHOI MIHJIHMBOCTI € T'€HOTHUIOBI
0COOJIMBOCTI KOXXHOTO OpraHi3My, siKi ¥ BH3HA4YalOTh MIHJUBICTh O3HaK. [Ipore BoHU
MOSICHIOIOTh TUIBKHM SKYCh YACTUHY MIHJIMBOCTI. Hampukmian, iHAWBIyadbHAa MIHJIMBICTH
CCaBIliB, KOTPl JKUBYTh B OJIHAKOBHMX YMOBAax CEpEJOBHINA, 3a TAKOK O3HAKOW, SK
JTOBXWHA TiMa, TUIbKA Ha 30 % MOSCHIOETHCS iX T€HETUYHUMH BIIMIHHOCTSAMH. Permty
BUKJIMKAIOTh, SIK BBAKAETHCS, BUMAAKOBI (pakTopu. MIHIMBICTh 1HIIMX O3HAK OUIBIIOIO
MIpOIO 3aJIeKUTh BiJl TEHETUUHUX (PaKTOpiB: 3a0apBiieHHs Bojoccss — Ha 70 % , xomip
oueid — Ha 90 % . Ane y MIHJIMBOCTI HaBITh [IUX O3HAK MPUCYTHS BUMAIKOBICTb.

[Ilo e 3a Bunaakosi ¢gaktopu? [[o HUX, HacaMIepe, BIAHOCITh HE MPOrHO30BaHI
CHOpUATINBI a00 HECHPUSATIUBI IJIS JKUTTA MOJIi, 3 SKMMH 3YCTPIBCA OpraHi3M y nepioj
CBOTO PO3BHTKY, 1 fKi 3aJMIIWIA HAa HbOMY CBii BiOuTOK (OaraTo iXki, BIJCYTHICThH
XBOPOO, CIIpUATIIMBA TEMIIEpATypa TOIIIO).

Came uepe3 Taki HemepenbadeHi BIUIMBU (HAKTOPIB CEPEIOBUINA 1 BUIMAJIKOBI
NOMWJIKHU Y pealti3allli mporpaMu PO3BUTKY HaBITh T€HETUYHO OAHAKOBI OCOOWHU 3aBXKJIU
30BHI YMMOCH BIJIPI3HATUMYThCS OJHA BiJl 0J1HOI. [IpudomMy, sIKk TOKa3yrOTh JTOCITIIKCHHS
TOMOTaMETHUX OJM3HIOKIB Y JIIOJIEH, 3 BIKOM BIIMIHHOCTI MPOSBIISIIOTHCS JIeAalli O1JIbLIe.

BaactuBocri Moamdikamiiinoi minamBocTi. BBakarore, mo wmoaudikaliiHa
MIHJIUBICTh BUKJIMKAHA TUM, IO BCl OPTaHI3MH TI€I0 UM IHIIIOK MIPOIO KUBYTh Y PI3HHX
yMOBaxX, a TOMY 3MYILIEHI MO-pi3HOMY pearyBaTH Ha (HaKTOpU HaBKOJHUIIHbOTO
CEpEeNIOBHUINA, 110 ¥ MPU3BOAUTH O PI3HOMAHITHOCTI (heHOTHUMiB. Pa3oM 3 TUM ICHYIOTH
dakTopu, sKi [JIIOTh Ha BCl OpraHi3Md, W BOHM 3MYILIEHI pearyBaTh MOJIOHUM
OJHOTUITHUM YHUHOM. TOMy OCOOJUBICTIO MOAMQIKAIIWNHOI MIHIUBOCTI € ii TpyHnoBUU
xapaktep. Hanpukinaa, pociauHu B 1J€abHUX A8 HUX YMOBaX OyAyTh BUIIMMH 1
MUIIHIIIUMHA, HIK Taki camMl POCIMHHU, IO JKUBYTh 3a, CKa)XIMO, HU3BKHX [JII HHX
TeMIepaTyp 1 MOCTIHHOI MOCYXH.
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MoaudikaliiiHii MIHJIMBOCTI BJIACTHBA 00OPOTHICTL: SIKIIIO YCYHYTH J1I0 (pakTopa,
(GEHOTUN TOBWHEH IMOBEPHYTHCS JI0 HOPMAJILHOTO JUIS BHIY CTaHy. Y Topax B
EpUTPOIUTAX KpPOBI JOJEeH dYepe3 AePIIUT KHUCHIO PI3KO 3pPOCTAE€ BMICT TeMOTJIOOIHY,
MICJIsl MIOBEPHEHHS K Ha PIBHUHY BiH HOPMaJi3yEThCS.

VYV pasi moaudikaliiiHUX 3MIH 3a4inacTbcsd (PEHOTHUI, a T€HOTHII HE 3MIHIOETHCSL.
Tomy Oyap-sIKl 3MIHM OpraHizMy, HaOyTI 3a JKUTTsI, HE YCIIAAKOBYIOTECA. He BUITaaKoOBO 3
HACiHHS JAPIOHMX OCOOMH, IO BHPOCIM B MOTAHUX YMOBaX, B 1J€aIbHOMY CEpEIOBHUIII
BHUPOCTYTb BEJIMKI POCITHHH.

MoaudikaliiHa MIHJIUBICTh O3HAK Ma€ MEBHI MEXK1 MIHJIMBOCTI, SIKI BU3HAYAIOTHCS
reHoTunoM. I{i Mexi MIHJIMBOCTI Ha3MBAlOTh HOPMOIO peakuii. Hampukman, HopMmoro
peakiiii OBKMHM TiJIa JIIOJICBKOTO OpraHi3My Ha JII0 CEPeJOBHINA JKUTTSA € Jlana3oH
MIHJIMBOCTI Bif 155 mo 220 cantumeTpiB. Bee, 1110 BUXOAUTH 3a MEXI1 WX MOKA3HUKIB —
BIIXUJICHHSI BIJl HOPMH: y MEPIIOMY BUIMMAJAKYy — KapJIMKH, Y IPYTOMY — TiTaHTH.

BaacTuBicTh  Opra”i3mMiB  NmopylmyBaTH 4iTKY CHAJAKOBICTH  3a3BHYail
HA3UBAaKOTh MIHJMBICTIO. PO3pi3HAITL [Ba THHH MIHJIMBOCTI: (EHOTUIIOBY
(Mogugikaniiny) 1 reHorunoBy (reHeruuyny). Moaudikauiiiny MiHIMBICTH
BHKJIMKAOTh peaklii opra”iaMy Ha (akTopH HAaBKOJHIIHBOIO CepeloBHINA, A
OCKUIbKH CepeJoBHIIe KOKHOI0 OPraHizMy 0arato B 4oMy YyHIKajibHe, TO i KOKHA
0co0nHa Mae cBiii 0c00MBUIT GeHOTUIIOBUA BUIJISAA, HABITH KO € MPeACTABHUKOM
OHOT'0 KJIOHY.

Koxkna o3Haka mac Mexi HOPMAJBHOI MIHJIMBOCTI, SIKi NPUAHATO HA3UBATH
HOPMOIO peakmil.

Ilepesipme ceoe

1. YoMy ciaKOBICTh 1 MIHJIMBICTh HA3WBAIOTh AIbTepHATUBHUMH siBUIIamMu? 2. Illo
€ TpUYMHAMH 1HAMBIAYalTbHOI MIHIUBOCTI opraHi3miB? 3. SIKi OCHOBHI BJIaCTHBOCTI
MoaudikamiitHoi MiHiuBoCcTI? 4. SIKUi po3MOia O3HaK MpU MoauDiKaIliiHIi MiHIUBOCTI
Ha3UBaIOTh HOPMaJIbHUM?

§51. TEHETUYHA MIHJIUBICTb.
MYTAII TA PEKOMBIHAILII TEHETUYHOI'O MATEPIAJTY

Tepminu i nonammsa: mymayitiHa ma peKOMOIHAYIUHA MIHAUBICMb, MOHKOL
Mymayii; XxpomMocomMHi nepedy0o8u.: 2eHOMHI Mymayii, noainioiois. pexomoinayis.

SIky MIiHJIMBICTh HA3MBAKOTHh IeHETHYHOI. ['eHeTHyHa (F€HOTHUIIOBA, CIIAJIKOBA)
MIHJIUBICTb € 3YMOBJEHOIO TE€HETUYHUMHU (HaKTOpaMu PI3HOMAHITHHUX O3HAaK, IO
YCIIAAKOBYIOThCA. 1[f0 MIHIMBICTh BU3HAYAIOTh BIIMIHHOCTI B T'€HOTHIIAX OCOOMH OJIHIET
YU PI13HUX MOMYJISIiN, OJJHOTO UM PI3HUX BU/JIIB, & TOMY ii YaCTO Ha3UBAIOTh T€HOTUIIOBOIO.

['eHeTYyHa MIHIMBICTh — BaXJIMBUKA (QakTop MIATPUMAHHS 1HIUBITYaJIbHOI
MiHJIUBOCTI. [IppynMHaMu reHOTUIOBOI MIHJIMBOCTI € MYTallli F€HIB Ta iX KOMOIHYBaHHS,
110 BEAE OO0 HOBUX '€HOTUIIOBUX KOMOIHAI[IA.

Myrauiiina Teopisi i myraniiina minnuBictb. Mymauyia — ue cTiiika, pantosa
3MiHa (EeHOTHMy, SKa MOB'A3aHA 13 3MIHOIO T€HOTHUILY, IO yCNaaKOBYeTbcs. [IOHATTS
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Mymayis y HayKOBUH BXHUTOK YBIB Xyro ae ®piz. Hum Takox Oyna chopmyiboBaHa
Mymauyiina meopis.

OCHOBHI TIOJIOKEHHS MYTAIIHOT TEOPii Y Cy9acHOMY TPAaKTYBaHHI TaKi.

e Myrarlii BHHHUKAaIOTh pPaINTOBO, CTPUOKOMOMIOHO ¥ MPOSBISIOTHCS Y BHUIJISIL
JTUCKPETHUX O3HaK.

e MyTaiii He BTpa4aloThCs 1 epPelatoThCs 3 MOKOIIHHSA B MTOKOJIIHHS.

e MyTamii TOpOSBISIOTECA MO-PI3HOMY W MOXYTh OYTH JOMIHAHTHUMH abo
pEIECUBHIUMH, KOPUCHUMHU ¥ IIKIJJIMBUMH, BIIPI3HATUCS CHUJIOI0 CBOTO BIUIMBY Ha
OpraHi3M: BHKJIMKATH HE3HA4HiI 3MIHM a00 3adYilaTd >KUTTEBO BAXKJIMBI O3HAKU U OyTH
JeTaTbHUMU.

* IMOBIpHICTh BUSIBIICHHS MyTaIlli 3aJICKUTh B1JI KIJTLKOCTI JIOCTIHKEHUX OCOOHH.

* Ti cami myTallii MOKyTh BUHUKATH TIOBTOPHO.

* MyTanii MO’KHa BUKJIMKATH BIUTMBAMH Ha OPTaHi3M CHUJIBHOMIIOUMX (PI3UYHHUX 200
XIMIYHUX areHTiB, ajie MpHU LbOMY IOsABa Ti€i a00 1HIIOT MyTalli HE MOB'A3aHa 3 BHJIOM
areHTa.

e MyTarlii 3aBXIu CIIOHTaHHI, HE3aJCKHI OJHA BiJl OJHOI, HE MAalOTh T'PYMOBOI
CHpSIMOBaHOCTI. MyTyBaTH MOKe OyAb-sIKa AUISHKAa XPOMOCOMH.

MIHJIMBICTE, Opra”i3MiB, BHKJIWKaHA MYTalllgMH, [AICTajJa Ha3BY MVTaIiHOL
MiHJMBOCTI. [Tosiirae BOHAa rOJJOBHUM YMHOM Yy CIIOHTaHHUX 3MiHax reHotumiB. Llei tun
MIHJIMBOCTI, Ha BIIMIHY BiJl MOJIU]IKAIIHHOI, € HAWBAXIUBIIIUM JKEPEJIOM €BOJIOIIHHUX
NEePETBOPEHb. 3aBASKA TEHETHYHIM MIHJIUBOCTI YTBOPIOIOTHCS OPraHi3MH 3 HOBUMU
BJIACTUBOCTSIMU Ta O3HAKAMM, MMIITPUMYETHCSI BUCOKUN PIBEHb (DEHOTUIIOBOT MIHIUBOCTI.

Tunu myrtauiii. HuHi NOHATTS Mymayia TpakTyiOTh IIUpIIE, HXK 3a 4yaciB X. JIe
®piza. [lig MyTaiisiMi po3yMilOTh YCi 3MiHU T€HETUYHOTO anapary, Kl YCIaJIKOBYIOThCS 1
MOXKYTb TiepeaBaTucs moToMkam. [Ipore HaltyacTilie MOpyuieHHs TEHETUYHOTO arapary
NPU3BOAATE 0 CMEpTI abo Oe3mmiaas iX HOCIiB. 3a XapakTepoM CHaIKOBUX 3MIH
TEHETUYHOTO arapaTy BUIUISIOTh TPW THUIIA MYTAITIH.

1. ToukoBi, 260 reHHi, MyTamii — 11¢ MyTallli Ha PIBHI MEPBUHHOIO JIAHIIIOTa
JIHK, siki npu3BOAATH A0 IOPYIIEHHS aMiHOKHCIIOTHOI IMOCTIAOBHOCTI y Oinkax (mai.
3.9). lle, sk mpaBwiIo, Ma€ HEraTWBHI HACIIJKU JJIS OpraHizMmy. AJKe aMiHOKHCIIOTHA
MOCIAOBHICTh Y KOKHOMY OUIKY CTpOTro crerudivyHa, i 3aMiHa HaBITh OJIHIET 3 HUX MOXE
MPU3BECTH JI0 MOPYILIEHHS IPOCTOPOBOI CTPYKTYpH OLIKa H, BIATOBIIHO, (DYHKIII.

Jlo BKpaii HEraTMBHHUX HACHIJIKIB MPU3BOASATH MYyTaIlil CTOM-KOAOHY (3ynunsiomeo
mpanckpunyiio) abo MyTamii BUMaJaHHS Yd BCTABISHHS OJHOIO 3 HYKICOTHIIB. Y
pe3yNbTaTi 3MIHIOETHCS YacTWHA ab0o0 BCSA TMOCHTIAOBHICTh TPWIUIETIB, IO CHPUYUHSIE
CEpH03HI MOPYIIEHHS! aMIHOKHCIIOTHOI CTPYKTypH Ounka. Lle maii>ke 3aBau HecyMmicHE 3
HOpMaJIbHUM (PYHKIIIOHYBaHHIM OpraHi3my.

2. XpoMocoMHi 1epe0ynoBH. 3MIHU CTPYKTYPH XPOMOCOM TaKOK BIIHOCATH JIO
MyTamaux nomn. Ile MoXyTh OYTH MEpPEHOCH YAaCcTUHH OJHIET XpOMOCOMHM Ha 1HIY,
3MIHHM PO3TAIllyBaHHS T€HIB HAa XPOMOCOMI HUISXOM iX po3BopoTy Ha 180°, BCTaBISIHHS
3aiBO1 YACTMHU XPOMOCOMH a00, HABIAKHU, BUIAMIHHS AKUX-HEOVIb mimgHoK (Mazn. 3.10).
VY Oi1bIIOCTI BUMAIKIB XPOMOCOMHI TMepeOdy/loBU HE MPOXOASTh HJisi OpraHizmy 0e3
HaciakiB. Haifuacrtimme BOHM MPU3BOJATH 1O JIETAJbHUX KIHIIB II€ Ha Jy>X€ pPaHHIX
CTaJIIX PO3BUTKY 3apojiKa. SIKIIO X XpOMOCOMHI NepeOy/I0BH HE CTOCYIOThCS T€HIB, SKi
BINOBIAIOTh 3a BaXJWBI (yHKLII oOpraHi3My, TO 3a3BHMYail BOHH MPHU3BOIATH [0
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NMopyIIeHb MeH03y U cTepusibHOCTI ocoOuHu. [Ipore OyBarTh 1 30BCIM HEUTpaibHI
XPOMOCOMHI Tiepe0yT0BH.

3. I'enomui myTanii € 3MiHAMH KiTbKOCTi XpOMOCOM. IX HpuumHOIO € rpy6i
MOpyIIeHHST Meio3y. OHUM 3 BUIIB TEHOMHHUX MYTalliii € AHEYILIOilisi — 301IbIICHHS
TOMOJIOTIYHUX XPOMOCOM Ha OAHY 1 Ounbmie abo, HaBIAaKW, HeCTaya HAWYACTIIIE OJHIET
XpOMOCOMU. Y pe3ynbTaTi 0COOMHM BUIY, SIKOMY BIACTUBHMM AUIIOIAHHUM HaOip 2N = 22,
MOXyTh Matu 21, 23, 24 i HaBiTh 25 XpoMocoM. 3a3BWyail y TBapWH TaKl MOPYIICHHS
HECYMICHI 3 HOPMAaJIbHOIO JKUTTEIISUIBHICTIO OpraHi3My W MPU3BOAATH a00 /10 JIETAIBHOTO
KiHI[A Ha paHHIX CTajisfX, ad0 JI0 YUCIICHHUX MOPYIICHb PO3BHTKY (cuHIpoMm JlayHa y
JFOVHH).

['enomMH1 MyTallii, MOB'SI3aH1 3 KPAaTHUMH 30LIBIICHHSIMH KUIBKOCTI XPOMOCOMHHX
Ha0OpiB, HA3UBAIOTh MOJIMJIOIAI€I0. AKIIO KUIBKICTH XpPOMOCOMHHMX HA0OpiB 301jIbIIIeHA
Ha OJIMH, TO II€ TPUILIOIM, SIKIO Ha JBa — TETPAIUIOiJ, HA TPU — MEHTAIUIOI, YOTUPU —
rekcarioin 1 Tak jganmi. HaitOunpmie 30UTbIIEHHS KIJTBKOCTI XPOMOCOMHHUX HaOOpiB
BUSIBJICHE B OpPTraHi3MiB 3 10 XpoMOCOMHUMH HAOOpAMH.

[TommioigHl Opra”i3Mu, y SKHX KUIBKICTP XpOMOCOM HE MapHa, MOXKYTh
PO3MHOXKYBATHCS TUTBKH IUIIXOM TapTEHOTCHE3Yy, OCKUIBKH HOPMAaJbHUN MEH03 y TaKuX
ICTOT HEMOXJIUBUH. Y OUIBIIOCTI MOMIIJIOIAHUX OpPraHi3MiB 3 TapHUM HaObOpoOM
XPOMOCOM MEHO03 MOXKE MTPOXOJUTH TaK CaMoO BIIBHO, K 1 B JUIUIOIAIB. Y I[bOMY BUIAIKY
TETParuIoiJHl OpraHi3MH MPOAYKYBATUMYTb JUILIOIIHI TAMETH.

[Tomimoimiss mocuTh momupeHa B mpupoii. Jlyxke 06arato MOMIIUIOITHUX BHUIIB
cepen pocivH, HabaraTo MeHIle cepejl TBapuH. JJOCUTh 4acTO BOHM TPAILISIOTHCS CEPell
0e3xpedeTHUX (pakoroAiOHMX, JOIIOBUX YEPBIB, MOJIOCKIB). € MOMIIIOINN 1 cepen
xpebeTHUx, Hacamriepea pud (oceTpoBi). Y MNTaxiB 1 CCaBIB MOJIMUIOIAHI OpraHi3MHU
TMHYTh Ha paHHIX €Tarax po3BUTKY.

21



Hopma MyTtauis
MNua y

OHK AFTUUTUTATTUT Al'u‘LLTLLﬁATTLLT
‘ :

IPHK Afrguyurayyuy AFLLU,VU,ﬁAYYLLY
; v,

s ~{pal ) omg

Y Y
Maun. 3.9.
MexaH13MHI
BUHHKHEHHS
TOYKOBHX

MyTaIlii

HopmanesHuit 6inok HedyHkuioHaneHMA Binok

BinbmicTe Mytamid pemecuBHi. OAHUM 3 YCTaJC€HHUX IMOJOXEHb TE€HETHUKHU
BBAXKAIOThH TE3y MPO Te€, 0 Maike BCl MyTallii perecuBHi, a JUKUNA TUT (TaK HA3UBAIOTh
3BUYAHUI (DEHOTHII, BIACTUBUIM OCOOMHAM, IO JKUBYTh y MPUPOJHUX YMOBAX) 3aBXKIU
JIOMIHY€ HaJl MyTaHTHUMH (PEHOTHUITAMH.

g ABCDE —» ABEDC
Man. 3.10. BUHUKHEHHS YOTHPHOX
TOJIOBHHMX THIIIB XPOMOCOMHHUX TIepeOy10B: a, 6 | 6 M - .ﬁm
— PI3HI BUMAJKA 3MIHM PO3TAIIyBaHHS TEHIB ABCDE » ABCD .£
Ha XPOMOCOMi; 6 — BHMA/iHHs OJHOTO 3 TeHip; | =~ H+ + + =
2 — IyOJIIOBaHHS OJTHOTO 1 TOI'O CAMOT0 T'e€Ha. r ABCDE —» ABCDEE

PexomOinanili reHeTMYHOro Martepiagy Ta pexoMOiHaumiiHa MinauBicTb. Ille
OJTHAM BaKJIMBUM (haKTOPOM I'€HETHYHOI MIHJIMBOCTI € PEKOMOIHAIIA — Iepepo3nOaiI
TE€HETHYHOI0 MaTeplajy B IMOTOMCTBL. Y pe3yJbTaTl B OJHIM HOMYJALIl HEMOYKJIUBO
3YCTPITH ABOX I'€HETUYHO OJHAKOBHUX 0COOWH. PI3HOMAHITHICTE, OPraHi3MiB, 110 BUHUKAC
y Ipoiieci pekoMOiHanii, gicTaja Ha3By PeKOMOIHALIHHOI MiHJIHBOCTI.

* CIIOJIYYEHHS raMeT BiJl pI3HUX OaThKIB y pa3i BUMAJKOBUX CXPEIILyBaHb Y TBAPHUH 1
NIEPEXPECHOTO 3aMWJICHHS B POCTINH;

* He3aJIeKHUI PO3MOLT XPOMOCOM TICJIS MEPILOTo MOy MEeH03Yy;

* KPOCUHTOBEP — OOMIH AUISHKAMH TOMOJIOTIYHUX XpPOMOCOM TIiJ yac KOH'forarii y
nepiriii Mmetadaszi Meno3y.
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PexoMmOiHallisl Bijirpae BaKJIMBY pOJb B €BOJIOLII OpraHi3MiB, ii BJIACTHBOCTI
BUKOPHUCTOBYIOTH 1 Y IPOIIECI BUBEACHHS HOBUX COPTIB POCIUH Ta MOP1J] TBAPHUH.

OCHOBOI0 reHeTHYHOI MiHJIMBOCTI OpPraHi3amMiB € myrauiiiHa i pekomOiHaniiiHa
MiHJIMBICTL. MyTanii — cnagakoBi 3MiHM CTPYKTYPH T€HETHYHOIO amapary — €
NPUYMHOK MYTaliiiHOI MIiHJIMBOCTI. BOHHM mNpPOSABIAITLCA HA TPbOX PiBHIAX:
HyKJIeoTHAHOI mocainoBHocTi JIHK; OynoBu XxpoMocoM; KLILKOCTI XpOMOCOM.

PexomMoOinaniiiHa MiHJIMBICTH — MepeKOMOiHYBaHHS 0aTbKIBCbKUX I€HOTHIIIB
YHACJIIOK: BHUIAJAKOBOI0 3JIMTTH SIHHEKJIITHHH i CHepMaTro30ila; BHUIAJAKOBOIO
PO3MOIY 32 JOYipHIMH KJIITHHAMH XPOMOCOM IiCJIsl MEPIIOro MOy MeHo3y;
KPOCHHIOBEpY.

Ilepegipme ceoe

1. Slky MIHIMBICTb HA3WBAIOTh CMAAKOBOIO? 2. SIKi BIACTUBOCTI MyTaIliitHOI
MIHJIMBOCTI BIAPI3HAIOTH 11 Bix Moaudikaniinoi? 3. Ha skux TphoX piBHSAX oprasizarii
TEHETUYHOro amnaparty BinOyBaroTbess MyTamii? 4. Illo Take momimuioifis W 1O Take
aneymoigisa? 5. fki icHy0Th (hakKTOpU peKOMOIHALllT TEHETUYHOTO MaTepiany?

§52. YOMY BUHUKAIOTb MYTAIIL. MYTAT'EHA

Tepminu i nonammas: mymazenes (eKCnepumMeHmanbHuil, CHOHMAHHULL), Mymaz2eHu
@izuyni, Ximiyni i 6ionociuni; Mymayii iHOYKOBAHI I CHOHMAHHI, N1etK03, penapayisi.

IMousaTrst MmyrtareHe3y. 3BiIKM OepyTbCs pamnToOBI CTPUOKOMOMIOHI 3MiHU
dbenotuny, myraiii? [lepum peaqsbHUM KPOKOM y IIbOMY HAIpPsiMi CTaIH JOCIIHKEHHS 3
€KCNEPUMEHTAJBLHOI0 MYTareHe3y, TOOTO BIUIMBY Ha OpraHi3M MYTareHamMm —
CUIBHOMIFOUMMH (Pi3uuHUMHU (PakTOpaMu ab0 XIMIYHUMHU PEUOBUHAMH, IO CIIPUYHHSIOTH
MOSIBY MYTalliif.

Myramii, BHUKIMKaHI Yy Ja0OpaTOPHUX YMOBax, 3TOJOM CTajd Ha3WBaTU
iHTyKOBAaHMMHM MYTAWifAMM, a 3HAWJEHI Y MPUPOJHHUX TMOMYJSAMIIAX — CIHOHTAHHUMU
myranigsmu. [ Ti, 1 Apyri, sSK mpaBuiio, 3a CBOIM (DEHOTUIIOBUM IMPOSIBOM MaikKe He
BIIPI3HAIOThCA. [IpoTe BYeH1 Bce-Taku BiJi3HA4YaldM, IO 1HAYKOBaHI MyTallii Habarato
PI3HOMAHITHIII i (PEHOTUIIOBO MPOSBIIAIOTHCS CUIIBHIIIE, HIK CIIOHTaHHI.

®iznunuii myTarete3. Huni goBejieHo, 110 BC1 BUAM 10HI3YIOUOTO OMPOMIHEHHS €
MOTY)KHUMH (I3UYHUMH MyTareHaMu. Y J1a0OpaTOPHUX YMOBAaX BHUKOPHUCTOBYHOTHCS
Maii)ke BUHSTKOBO PEHTICHIBCbKI i ramma-npomeHi. Di3MYHUMH MYTareHaMHu TaKOXK €
yibTpadioseTOBl IPOMEHI Ta MiABUIIIEHA TEMIIEpaTypa.

[IpoBeneni MOCHIKEHHS TMOKa3aiM, M0 MyTareHHWH €QeKT BiJ OMPOMIHECHHS €
Habarato BUIIMM Yy TKaHWH, KJIITHHU SKUX MOCTIHHO AUtsAThes. Lle BinOyBaeTbest TOMy, 110
TeHHl MyTalii Haiuactime BuHHUKarOTh Yy mnpoueci permikauii JHK. Kpim Toro,
MyTareHHUM €(eKT OMPOMIHIOBAHHSA OUIbIE TPOSBISETHCA y pas3l OMPOMIHEHHS
YOJIOBIYMX raMeT, HiX KiHOYMX (00 TaM MPAaKTHYHO HEMA€E IIUTOIUIA3MH 1 JICTTIIE MOMaCTH
y MIIIICHb — SIPO).

He BumankoBo, 1110 B JIIOJIMHM pajaiallisg HacaMIlepe]l ypaxkKye KJIITUHH emiTeialbHOl
TKaHUHU (Y TOMY YHCI CHEPMAaTO30i1d, SKI MOCTIHHO YTBOPIOIOTHCS IUISIXOM IMOILTY
CIIEpPMATOTOHIN) 1 JESIKUX BHUAIB CIOJYYHOI TKAHUHH, Hacammepesd KICTKOBUH MO30K, /e

23



MOCTIHHO TIOAIJIOM KJIITHH-TIONEPEHUKIB YTBOPIOIOTHCS (GOpPMEHI €JIEMEHTH KPOBI.
OpHuM 3 HaOUTBIT HeOE3MeYHUX HACTIAKIB OMPOMIHEHHS KiCTKOBOTO MO3KY € JIeHK03 —
370SIKICHE TIEPEPOJKEHHSI KPOBOTBIPHOi cucTteMu. Jlyke 4dyTinuBi 10 Aii 10HI3YIHOUOTO
OTIPOMIHEHHSI JIFOJICHKI eMOPI1OHHU.

Came uvepes Te, 110 OMPOMIHEHHS YpaKye MepeayciM KIITHHH, 5K mepedyBaloTh y
CTaHl MOJUTy, Ay>KE€ CTIMKUMH 0 HOro BIUIMBY BUSBUIIUCS AOPOCIi KoMaxu. SIK Bigomo,
Ha CTajii iMaro y KoMax MOBHICTIO MPHUIMHSETHCSA PICT 1, BIAMOBIAHO, KIITHHHI MOALIH.
Tomy, nmpumipom, mapeaun pyouil MOXE BHUTPUMATH OMNPOMIHEHHS Y KUIbKa COTEHBb
PEHTTeHIB, TOJII K IS JIIOJUHNA KPUTHYHUMHU € 103U Ha piBHI 50 peHTIreHiB.

Ha BrmacTMBOCTI 10HI3yIOUOT'O OINPOMIHEHHS YpakKyBaTH KIITUHH, IO JUIATHCH,
IPYHTYETHCS TEPANeBTUUHUI e(eKT raMma-nmpoMeHiB. 3a iX JOMOMOrow yOuBarOTh PaKkoBi
KJIITHHH, K1 nepeOyBarOTh y CTaHI MOCTIHHUX MOJLIIB, ¥ y TakWi CHoOCiO rajabMyIOTh
PO3BUTOK 3JIOAKICHUX ITyXJIMH.

BaxxnuBoro BnacTUBICTIO (DI3UYHMX MYTareHiB € MpsMa 3aJeKHICTh MK 103010
ONPOMIHEHHS, SIKy JICTA€ OpraHi3M, 1 KUIBKICTIO MyTamid. Yum Oiablna g03a, TUM,
BIJIMOBIHO, OLIIbIIIE MYyTAallii.

Oco0siuBocTi XiMiYyHOro myrtareHe3y. XiMi4Hi MyTareHd — pPEUYOBHHHU IEBHUX
THUIIB XIMIYHUX CHOOYK, 110 B3aeMoaitoTh 3 JIHK #i ypaxkyioTh caMe reHeTUYHUN amapar

MyTareHaMH € OpraHiuHi croyyku, 3natHi nepeHocutu rpynu CHs 1 CHs , nuxomiusi
OpraHiyHi CHOJIyKH, y sikux Oepe ydacth atom Hitporeny. o mi€i rpynu cronyk
BIIHOCSITh yCl aHAJOrd a30TUCTUX OCHOB. MyTareHamMu BHSBUIMCS W Oarato
OTPYTOXIMIKATIB, 10 BUKOPUCTOBYIOTHCS JUIsi OOpPOTHOM 13 CLIBCHKOTOCIOAAPCHKUMU
IKITHAKAMH.

XiMIYHUN MyTareHe3 Mae 06arato CniIbHOTO 3 (PI3UYHUM. 30KpeMa, YUM BHUIIA J103a
XIMIYHOTO MYyTareHy, TMM OUIbIUMN BUX1J MyTaliil. Ajie XIMIYHUH MyTareHe3 Mae€ psij
ocobonuBocteil. [lo-mepmie, XIMIYHI MyTareHud [iIOThb OUIBII cHenu@IYHO, YacTo
BUKJIMKatouu neBHi MyTanii. [lo-gpyre, y HUX nponoHroBaHuil eexT 1 MyTarii MOXYTb
NPOSIBUTUCS 4Yepe3 KUIbKa KIITUHHUX MOAUNB ab0 HaBITh 4epe3 JBa-TPU MOKOJIHHS
HaIIa/IKIB.

OpHuM 3 HaliMacoBIUX HEOE3MEYHUX XIMIYHUX MYTAreHiB € TMOMIIUKITYHUN
BYTJICBOJIEHb — O€eH30nipeH, SIKUi MICTUTbCS y OCH3MHI, a TAKOX YTBOPIOETHCS Mij yac
ropinHs HikoTHHY. Lle myxe cTiiika crosyka, HeOe3neyHa TUM, 10 MOYKEe HaKOMUYyBaTUCS
y HaBKOJIMIITHBOMY CEPEIOBHILI a00 OpraHi3mi, a TOMy HaBiTh MIHIMaJIbHI ii 103U paHO 4YH
M13HO MOXYTb MIPU3BECTH 10 MYMA2EHHUX 1 KAHUEPO2EHHUX eqheKmig.

Biosoriuni myrarenu. UuciieHHi mociaiay 3 pi3HOMAHITHUMH BHJAaMH OpraHi3MIB
BusiBmm, mo yucta JIHK € cunbHuM mytarenoM. OueBHIHO, IO MyTareHHi eQeKTH
MOXYTh JaBaTu 1 BipycHi iHdekmii. Amke y uux Bunaakax JIHK mnorpamse
0e3mocepeIHbO Y TeHETHUHUH anapat, BUKIUKa0UX MopyIIeHHs Horo pobotu. Crpasi, B
YpaKE€HUX BIpycaMHu KIIITUHAX AYXKE€ YacTO CIIOCTEPIraroThC XPOMOCOMHI nepeOyaoBH,
110 30BHI HE BIAPI3HIIOTHCS BiJl TUX, K1 BUKJIMKAIOTh TaMMa-IIPOMEHI.

24



Came Ha MyTareHHId [ii TPYHTYEThCS 1 KaHIEPOTCHHUN e(eKT BIPYCiB, aJikKe
BUHUKHEHHS 3JIOSKICHUX MyXJIMH PO3MOYMHAETHCS 3 MEPEPOKEHHS COMATUYHUX KITITHH,
BUKJIMKAHOTO TOPYIICHHIMH X TEHETUYHOTO arnapaTry pisHOMaHITHUMU MyTareHaMH.

Cnontandi myrtauii y npupoai. MoXIUBO, CHOHTaHHI MyTallll BHKJIMKAIOTh
OpUpOIHUN pajiaiiiHuil GoH, ynbrpadioneroBi npoMeHi CoHIS, panToOBi MiIBUIIEHHS
temnepatrypu Ttomo. Li dakropu 3aBxau Oynu mpucyTHI Ha 3emMil W BIUIMBaIM Ha
opra"ismMu. OHaK CIemiaibHI PO3PaxXyHKH MOKAa3yIOTh, IO MIABUIICHUM pasialliiHAM
¢boHOM MOXKHA TOSICHUTH He Ounbie 10 — 25 % yciX CIIOHTAaHHMX MYTalliid y JIFOAUHHU.
Od4eBUIHO, TPUYMHOK BCE-TaKW € BHUMIAJAKOBI IMOMMJIKH I Yac peIuliKaiii, sKi Hu
MPU3BOSATH 10 MyTallil.

JloBeneHo, IO CIOHTAaHHI MyTamii y OakTepiii craHoBiATH neck 10 >, a B
eyKapiOTUYHUX OPraHi3MiB BOHM MaloTh yacToTy He Bumie 10 8. Ile o3Havae, mo B KOXKHOT
MIJTEHOHHOT HOBOHAPO/IXKEHOT TUTUHU HAasiBHA MYTallisl IeBHOTro reHa. O4eBUIHO, peabHa
4acTOTa CIIOHTAHHMX MYTalliii HabaraTo BUIIA, ajie KIITHHHA MAIOTh CIIeIliajJbHl MEXaH13MHU
pemnapaiiii (B JaT. penapayio — BIIHOBJICHHS) — CUCTEMY CIeLiaIbHUX (DEPMEHTIB, sIKi
BUIIPABISIIOTH YIIKOKeHHS i1 po3puBu [IHK, BiTHOBIIIOIOTE HITICHICTS il MOJIEKYI.

MyTanii MOKHA BUKJIMKATH IITYYHO, BIVIMBAKYM (PI3MYHUMH areHTamu ado
XiMiYHUMM Pe4YOBHHAMH NEBHOI NMPUPOIM HA KJIITHHHU a00 oprauizm y uiiomy. Ilpu
HbOMY YACTOTA iHAYKOBAHMX MYTaliii THM BHMINA, YuM Oiabumia go3a paaiamii ado
KOHLEHTPAalis XiMiYHUX MYTareHiB B OpraHi3mi.

Y npupoaHMX yMOBaX BHHHMKAIOTH CHOHTAaHHI MyTamnii. YacToTa CIIOHTAHHMX
MyTaniii Ha0araTro HUWXKYA 32 4YaCTOTY iHAYKOBAaHHUX. Y CepeJHbOMY CIIOHTAHHA
MYTalifl TPAIIAETHCH HE YacTille, Hi2K 0/JHA HA MIJIbHOH I'eHiB.

Ilepesipme ceoe

1. Slkmif mpollec Ha3MBaIOTh MyTareHesoMm? 2. Y oMy mossirae epexT Majaux 103
onpoMineHHa? 3. UuM XiMiuHUNA MyTareHe3 Bifpi3HseTbcs Bin ¢izuunoro? 4. Illo €
3BUYATHUM UYMHHUKOM OiosioridyHoro mytarenesy? 5. Uomy B mpupoji 3a BiJICyTHOCTI
SIBHOT'O BIUIMBY (DI3MYHUX 1 XIMIYHUX MYTareH1B BiIOyBa€ThCA MyTaIlliHUN TTpOIIEC?
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TEMA 4.
I'EHOTHUII AIK LHIUIICHA CUCTEMA

§ 53. BYJOBA I'EHA. OPTAHI3ALISI TEHOMY

Tepminu i nonammsa: cmpyKmypHUll 2eH (10KYC): pe2VIsImOpHULL 2eH, Kiacmepu
2€HIB. eK30H, ITHMPOH, op2anizayis cenomy, camenimua JHK.

CyuacHi ysaBJieHHs1 1ipo 0yaoBy cTrpykrypHoro rena. JIHK e Hociem renetuanoi
iHdopmarii. Cmpykmypuuii 2en, abo aokyc — ue ninsuka JIHK, ska ckimamaerpes i3
VHIKQJIBbHOI ITOCTIOBHOCTI HYKJIEOTHIIB 1 Mae crermdiyanii BIUIMB HAa OOHY YW KUIBKA
o3Hak opraHizmy. OpHouacHO cmpykmypui cenu — mue pinsaka JIHK, Ha sxux
BinOyBaeThcsi cuaTe3 PHK. 3anexxno Big Toro, sikuii Tunm PHK cunTe3yeThCs, BUMIIAIOTH
PI13H1 TUIIH T'EHIB.

Axmo Ha ginsakax JTHK BinOyBaetbest cunte3 iPHK, sika € maTpuiiero st CHHTE3y
O1JIKIB, TO TaKl T€HU HA3UBAIOTh OLIKOGUMU 2eHamu, a00 Oinkoeumu aoKycamu. SIKiio
Ha ausHi JJHK BinOyBaetbest cuntes Tpancnoptaux PHK, To e cenu (noxycu) mPHK.
ko 3a1iicHIoeThCs cunTe3 pudbocomanbuux PHK — o nie 2enu (noxycu) pPHK.

HinsHku, ne nepeOyBarOTh IpyIU reHiB, Mo KoaytoTh pizHi pPHK, no6pe nmomitHi
HaBiTh y CBiTJIOBMII Mikpockon. BoHu jicTanu Ha3By Adepeus. 1x Moxke OyTu Bix onHiei
JI0 KUTBKOX Iap, pO3MIINIYIOTbCS BOHHM Ha PI3HUX XpPOMOCOMAaX TBAPHUH 1 JIFOJAUHH.

JIHK 06i1K0oBOro J10OKyCy CKIAJA€ThbCsl 3 HEKOAYIOYMX JUISHOK — IHTPOHIB, 1
KOJyIouux MAiUIssHOK — exk30HiB. [lepBunHa iPHK, saka cunrtesyerbcs nHa mid JIHK
(TpaHcKkpumiis) y mporeci il Tak 3BaHOro Jo3piBaHHS (BUpi3aHHSA (QepMeHTaMHu
HEKOJYIOUMX JUISIHOK 1 TTO€IHAaHHS KOJYI04H) nepeTBoproeThesi Ha BropuHHy 1PHK, ska 1
€ MaTpuIer0 JJIs CUHTe3y OlIKiB. 3a3BUuYail y HYKJICOTHJHIN MOCIIIOBHOCTI OJHOTO
JOKYyCY, IO KOJAye OUIOK, HaJll4yylOTh TPU — M'STh IHTPOHIB. Taka 1HTPOHHO-EK30HHA
CTPYKTYpa Ir'eHiB XapaKTepHa TIIbKU JUIsl €yKapIOTUYHUX OPTaHi3MiB, y OakTepiil il Hemae.

CknanHa OynoBa CTPYKTYPHUX TE€HIB €yKaplOoTiB € MEXaHI3MOM, SIKMH OOMexye
MyTaIliiHuN mporec 1 3a0e3medye OUIBII BUCOKY CTaOILIBHICTh 1 HAIIAHICTh 1X
(YHKI[IOHYBaHHSI.

IIlo Take peryasaTopHi renu. KpiM CTpyKTypHHUX T'€HIB, 110 KOJAYIOTh Ty ab0 1HIITY
dopmy PHK, y reHomi BCiX Oprani3aMiB € Ie W peryJsTOpPHI T€HH, sIKI BHU3HA4YalOTh
MOYaTOK, IMBUJIKICTh 1 OCHII0OBHICTh mporieciB cuHTte3y PHK na matpumi JIHK. Bonu €
MICIIEM TPUKPITUICHHS (EPMEHTIB Ta 1HIMMX OLIKIB, SKI OEpyTh y4acTh y perurikamii i
TPAHCKPHIILIT, PEryItol0Th akTUBHICTh TeHiB. L{i renn manmi (20—80 map HykiIcoTHIIB
KOXHUM).

Po3mipu renomiB i KinbkicTh reHiB y pi3Hux opranizmib. Ilin reHomom
pPO3YMIIOTH YBECh T'E€HETUYHUN Marepian OJHOr0 TalIOiAHOTO Habopy XPOMOCOM.
3a3Buyail Opra”izMu JUILIOIIHI ¥ BIAMOBIAHO MAlOTh JIBa TEHOMU: OJIEpKAHUM BiJl MaTepi
1 ofepkaHuid BiJ OaTbka. Xo4 OyBarOTh OpPraHi3Mu 3 TpbOMa F€HOMaMu — TPUILIOIIHI,
YOTUpMa — TETPAIIOiAH] ¥ Tak JIaJi.

Po3mip renomy, sxuii mpuifHsITO omiHIOBaTH 3a KutbKicTio JIHK, 1m0 mictuthes B
A7Ipl, MA€ YITKy TEHJEHINI0 10 30UIBIIECHHS B MIpy YCKJIQJIHEHHsS Oprafizaiii >KHBHUX
oprasi3MmiB. Tak, reHOM OakTepii KUIIKOBOI MaIMYKu Haniuye 4,6 MJIH, TeHOM JIpo30(dinu
— 130 miH, a reHOM JIFOMHU — 3,2 MIIPA HYKJICOTHAHUX Map. Y MIJIOMY CCaBIll MalOTh
HalioupII reHomu. [IpoTe 3 Oyab-sKOro npaBuia, K KaKyTh, € BUHATKH.
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kuikoBoi mannuku JIHK, Ha Ky mpumnagaroTe CTpYKTYpHI I€HH, CTAHOBUTH OJNM3BKO 15-
20 % yciei IHK renomy, To B Apo3odinn — 5-10 %, a B moannu — 2-5 %.

HYKJICOTHIHUX TIOCIITOBHOCTEH YHIKaIbHI, TOOTO HasBHI B €IWHOMY EK3EeMIUIApI abo
kinpkox komisx. Ille 20 % — e cepeaHi 3a MOKa3HUKOM HOBTOPIOBAHOCTI ITOCIIOBHOCTI,
0 TPaIUIAIOTBCA B TE€HOMI COTHI W HaBiTh THUCSYl pasiB. Lle CTpyKTypHI Te€HH, SIKi
BU3HAYaIOTh CUHTE3 TpaHCOPTHUX 1 pubocomanbHux PHK Ta 6i1KiB-TICTOHIB (ye ocHoBHI
oinku, wo e3aemodiroms 3 J{HK i suznauaromo ii ykiaoauHs 6 Xxpomocomi,).

Tperss xkateropiss crtaHoButh 10 % renHomy. lle BHCOKOYACTOTHI MOBTOpPU
HYKJICOTHUJIHUX TMOCHiIOBHOCTeN 3 MeHm HiK 10 mapamu HykieotuniB. Yactora ix
noBTOpiB cTaHoBUTH 10 10 muiH Ha reHoM. [0 wactuny JIHK Ha3uBaroTh caTemiTHOM.
Bona mnepeOyBae B painsnkax JIHK Ouis ueHTpoMepu XpoOMOCOMU 1 OUYEBUIHO €
HEKOTYFOYOI0.

I'eHu MOAIIAIOTL HA CTPYKTYPHI i peryasiTopHi. CTPYKTYpHHUII reH — TUISHKA
JHK, na axii koxyerbes sikuiich i3 TuniB PHK. bisnikoBi renn — ne ginsaxku JHK,
ne xkonyerbes iPHK, y mpoueci go3piBaHHsA fiIKol B eyKapioTiB BUPI3al0TbCH IEBHI
AUISTHKH, a PellTa 3MUBATHCA H CJIyrye MATPHULICIO JAJIS1 TPAHCJISIMIL.

O0'em IHK y kaituni HaGararo OuUIbIIMii, Hi’)K HEOOXiIHO JIsI CTBOPEHHA
NMOTPIOHOI KiJIBKOCTI CTPYKTYPHHX 1 peryJATOpHMX reHiB. 'eHOM ckiIajgaerbesi 3
MOCJIIOBHOCTEH HYKJEOTHAIB i3 Pi3HUM CTylleHeM IOBTOPIOBAHOCTI: YHIKaJbHi
(cTpykTypHi renn); cepennbonosropioBani (reun pPHK i TPHK, Ta 6isikiB-ricTOHIB)
Ta BUCOKONOBTOPIOBAaHI (YACTHHA, 10 He KOAYE OLIKH).

§ 54. BIVYIMB T'EHIB HA ®EHOTHUII. T'OMOJIOI'TYHI PAIU
CITAJKOBOI MIHJIUBOCII. TO3ASIIEPHA CIIAJIKOBICTh

Tepminu i nonamms: «0OUH 2eH — 0OHA O3HAKAY. SAKICHI (MOHO2EHHI) Ul KINbKICHI
(nonieenHi) O3HAKU: «OOUH 2eH — OOUH NOTINENNUOHULL IAHYIOZ», 3AKOH 2OMON0IUHUX PsOi8
CNAO0K0B80I MIHIUBOCE, YUMONAAIMAMUYHA CNAOKOBICMb.

KinacuyHa KoHUeENIisi: «0OIMH IreH — OJIHA 03HaKa». Y mepury moiaoBuHy XX
CT. OCHOBHHM TE€HETHYHHUM TIPUHIIMIIOM BBaXKalll TMPABUIIO: «00UH 2eH — OOHA
o3Haxka». Y Mipy MpOBEICHHS MOJANbIINX AOCIIIKEHb 3'ICyBalid, 110 MOHOTEHHHX
(GEHOTUNIOBUX O3HAK, MIHJIUBICTh SKHUX 3yMOBIIOE OJIUH T€H, y MPHUPOMl AyKE Malo.
MoHOTreHH1 03HaK¥ MaloTh SKICHUM MposiB (KOdip oveit abo BoJjioccs, KydepsiBICTb, Oije 1
YepBOHE 3a0apBJICHHS TMEMIOCTOK KBITIB Tomo). Came TOMy iX YacTO Ha3MBaIOThH
AKICHUMU.

BinbmiicTh O3HAK TOJIT€HHI 1 BHU3HAYAIOTHCS JBOMA 1 OIIBINOK KUIBKICTIO
HE3aJIOKHUX TEHIB, KOXKHMA 3 SKUX NPEJICTABICHWA JIBOMa ab0 KigbKOMa aJelisIMH.
MiHIMBICTh TOJITE€HHUX O3HAK OLIHIOIOTH KIIBKICHO. SIKIIO 1€ PO3MIpPHI XapaKTEPUCTUKU
gy O€3yNUHHO MIHIKBI (i310J1I0T14HI MOKA3HUKHU: CTIHKICTh O XBOPOO, MPOTYKTUBHICTS,

27



YKUPHICTh MOJIOKA B KOPOBH 1 T. 1H., TO IIi O3HAKH OIIIHIOIOTh KOKHY Y CBOIX OJUHMIIIX. He
BUTAJKOBO OE3yMIMHHO MIHJIMBI O3HAKH NMPUIHITO HA3UBATU KiJIbKICHUMU.

31aBHa B1IOMO, 110 y OUIBIIOCTI OPraHi3MiB, Kl KUBYTb Y IUKIM TpUPOIL, Ty*Ke
PIAKICHUMH € BHWITAJKM MIHJIUBOCTI SKICHUX O3HaK. SIK TpaBWiIO, yCi OpraHi3Mu Yy
IPUPOTHOMY CEPEIOBHII KUTTS MPEACTABICHI MEBHUM (DEHOTHUIIOM, BIACTUBUM JAHOMY
BUILY. Horo [IPUUHATO HA3UBATH OUKUM munom. JIukui thn 3a3Buyail GOpPMYIOTH
JOMIHAHTHI aJiei, SKi mepe0yBaloTh Y TOMO3UTOTHOMY a00 Te€TePO3UTOTHOMY CTaHi.

Pi3HOMaHITHI BIIMIHHOCTI M)XK OCOOMHAaMHM BHHHMKAIOTh HE TUIBKH B Pe3yJbTari
PI3HUX T'€HOTUITIOBUX KOMOIHAIlIM T'€HIB, III0 BU3HAYaIOTh PO3BUTOK, HAIIPUKIIA A3b00Y, a
i miero pi3HUX (aKTOPIB CEPEAOBUIIA ICHYBaHHS HA OPraHi3M I1iJ1 4ac HOro PO3BUTKY.

Ha BigMiHy BiJl IPpUPOTHOTO CEPEIOBUIINA KUTTS, ITi1 Yac PO3BEACHHS OPraHi3MIB Y
MITYYHUX YMOBaX B 1X TOMYJAIISX HAKOMHYYEThCS 3HAYHA KUIbKICTH (PEHOTHIIIB, SKi
BIIXUJIAIOTBCS BIJ] JUKOTO THIY, IO 3YMOBJICHO TOMO3MTOTHHMH KOMOIHAIIISIMH, SIK
MIPaBUIIO, PEIIECCUBHUX T'€HIB.

CyyacHa KOHUEINUIA: «OAUH I'eH — OJMH MOJIiNenTUAHUN JaHuor. Komu crano
3pO3yM1JI0, 110 OCHOBHA (DYHKIiSI T€HIB — OYTH MAaTPHIIECIO JJIsi CUHTE3y MEBHOIO THILY
PHK, a PHK, y cBoto uepry, € MaTpHIelO JUIsi CHHTE3Y MOJINENTHIHOTO JaHIora, 0yio
c(hopMyIbOBaHO II€¢ OJIHE T€HETUYHE MPABUWIO: KQOUH 2eH — O0OUH NOJINenmuoHUl
Janyro2». AJKe cTajao OYEeBUIHUM, 1[0 BCl TeHHM TaK YM 1HAKIIE BU3HAYAIOTh, K1 OUIKH i
y SIKifl KUJIBKOCTI CHHTE3YBAaTUMYThesl Y KIiTUHI. OcTaHHsI 00CTaBUHA OLIbIIIE CTOCYETHCS
PEryJIsSTOPHUX TEHIB, DYHKIIIS SIKUX TOJSTAa€ B PETYJIALil aKTUBHOCTI CTPYKTYPHUX T'€HIB.
Perynaropni renu He TUIbKK Bu3HavatoTh mBUIKICTh cuHTe3y PHK na JIHK, a ii 3xaTHi
MEePEMUKATH T€HU — 3YMUHATH 200 3aIyCKaTH TPAHCKPHIIIIIIO.

k1o Ha CTPYKTYPHI T€HU cepefoBUIle Oe3MmocepelHbO HE BIUIMBAE, TO HA TEHHY
PEryJsIiI0 BOHO IIIJIKOM MOKE BIUTMBATH. Y PE3yJIbTaTi 3MIHIOETHCS aKTUBHICTh TUX a00
IHIIIUX T€HIB, 110 MOKE MaTH 1 IBH1 ()EHOTHUIIOB1 MPOSBH.

3perToro, CTaja0 OYCBUIHUM, 110 TCHETUYHA VHIKAIBHICTh KOXKHOTO OpPraHizmMy abo
BUJIY peaJli3ye€ThCsl B OCOOJMBOCTIX HAOOpY OLIKIB, 8 TAKOXK Y TOMY, SIK PEryIIO€ThCS
AKTUBHICTb I'CHIB.

T'omoJioriuni psam myrtaniiiHoi MinjiuBocTi. [IpuunHoro Gararbox MmyTtamiil 13
30BHIIIHIM (DEHOTUIIOBUM NPOSBOM € 3001 B MeTa0o0J13M1, BUKJIMKAHI MyTallIMH T'€HIB,
0 KOIYITh OUIKU-(hepMeHTH. QCKUILKU METa0QIYHI LMKIM 1 IUIIXU  HaBITh Y

TakuMm YMHOM, Y CIOPITHEHUX BUIIB BUHUKAE napanenvha minaueicmo (man. 3.11. 1
3.12.).

[IposiBK OHAKOBOTO CIEKTPa MYTaIliil y OJU3bKHUX BUIIB OpPraHi3MiB Oyiiy Ha3BaHi
FOMOJIOTIYHUMH _pPSiIaMM_CIIAJIKOBOI__MIHJIMBOCTI 1 copmynboBani y 1920 p.
akagemikoM HamionanbHoi akagemii Hayk Ykpainu Mukonow leanosuuem Basunosum
(1887—1943) 100 pOCIMH TaKUM YHHOM: 2eHEMUUHO Oau3bK, 6uou i poou
xXapakmepuzyomusbca nOOIOHUMU pAdamu cnadkoeoi minaueocmi. lle moyoxeHHs
4acTO HA3MBAIOTh 3aKOHOM TOMOJIOTIYHUX PSIIB CIIAJIKOBOT MIHJIMBOCTI.

HuHi 11e#l 3aKkoH NOMMPIOIOTh HA TBAPUH 1 HaBITh HAa OakTepii. 3aKOH rOMOJIOTTYHHUX
PAIIB Ma€ BaXKJIMBE TEOPETUYHE 1 MPAKTUYHE 3HAYEHHS, OCKIJILKH JIa€ 3MOTY Mepe10auuTi
MOSIBY MyTalliil y pi3HUX BUIIB OJTHOTO POY.
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IMo3asinepna, a00 HMTOIIA3MATHYHA CHAAKOBICTH. J[OCTIPKEHHS TTOKa3ald, 110
MmyTanii BimOyBarOThCS HE JHMINE Yy TEeHaXx XPOMOCOM, a M Yy TEHax OpraHen, sKi
CaMOBIITBOPIOIOTHCS — MITOXOHIPISX 1 miuacTuaax. BoHuM MaroTh CBiMl TreHEeTHMYHUUN
amapaT — 3TOpHYTY B Kiiblle ABoJaHIoroBy monekyny JIHK, sika naragye 6akrepianpHy
xpomocomy. OCKUTBKH TUIACTHAMA 1 MITOXOHJApPIi MEpeNaloThCs MOTOMCTBY TUIBKH 4Yepe3
UTOIIa3My SHIEKTTHHA (y CHEPMAaTo30i[iB MPAKTUUYHO HEMae IMTOIUIa3MH), TO,
BIJITOBITHO, BCl TE€HETWYHI BIACTUBOCTI, 3aKOJIOBaHI B TEHETHYHOMY MaTepialli IHX
oprasel, mepeaarTbcs Mo MaTepuHChKii JiHii. Ile Takoxk crocyerbes JIHK muromnazmu.
[leit cmoci®0 mo3asjepHOi Tepegadli TEeHETHYHOro  MaTepialdy  JICTaB  Ha3BYy
HUTOILIA3MATHYHOI CIIAJKOBOCTI.

Man. 3.11. TlapanenbHa MIHJMBICTH OCTHUCTOCTI
Kojocy: 1-4 — M'sxoi Ta 5-8 — TBep/01 MIIEHUI,
9-12 — srumeHro.
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Man. 3.12. T'omosorivuHi psayd CHAAKOBOI
MIHJIUBOCTI 32 3a0apBIEHHSM 1 (POPMOIO HACIHHS
(1-12 — nacinns BuKH, la-12a — HaCIHHS COYCBHIII)

e

<z

>

.

OaHUM 3 TrOJIOBHUX NPUHUMIIIB Cy4YACHOI T€HETHKHU € MOJIOKEHHSA: «OAUH TeH
— OJMH MOJIINENTUIHUH JAHION». 3TiIHO 3 HUM caMe MyTalii B CTPYKTYPHHUX I'eHaXx,
110 NPU3BOIATH /10 MOPYUIEeHb OIKIB y mizioMy i ¢epMeHTIB 30KpeMa, CIPUYHHAIOTH
NMOpPYUIeHHS MeTa00.J1i3MY, 110 BeYTh /10 30BHIIIHIX ()eHOTUNOBUX e(deKTiB.

bav3bki BuaM opraHizmiB, sIKi MawTb cX0ki MeTaOoOJiyHi mUIAXH i
rOMOJIOTiYHI HA0OPHU reHiB, MAKTH NMOAI0OHI HA00OPH MyTalliil CTPYKTYPHHX I'eHiB, 10
NPOSABJAKTBLCH Y BUIJISAIi TOMOJIOTIYHUX PSAAIB CNAJAKOBOI MiHJIMBOCTI.

He Bcsa reHermuHa iHdopmauniss MicTMTBCH y Xpomocomax. YacruHa ii
sHaxoautbess 'y JHK wmitoxonapiii, muacrua i uuromaasmu. lleid reHerwuHuii
Marepiaj nmepeaaerbcs Mo MaTepuHChbKIM JiHil. Takuii cnocid mepexadvi reHeTHYHOI
indopmamii gicraB Ha3By HMTOIVIA3MATHYHOI CIIAJIKOBOCTI.
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Ilepesipme ceoe

1. SIki THOM CTPYKTYPHUX T'EHIB € B Oprani3mi? 2. Y oMy MoJAraioTh 0COOIMBOCTI
OyZIOBH CTPYKTYpHUX TE€HIB €yKapioTiB, mo KoayioTh Outku? 3. Illo coboro sBIAIOTH
perynaropHi reHu? 4. Y SKux opraHi3MiB OibIIi po3MipH T€HOMY: MPOKApIOTUYHUX YU
eykapiotnunux? 5. fxy JJHK na3zuBaroTh catemitHoio? 6. Y 4oMy CyTh KOHIICTIIIi:
«OIWH T€H — OJIUH TOMINENTHIHUA JaHmor»? 7. SIkuM 4uHOM MyTarii TEHiB, IO
KOAYIOTh (epMeHTH, Npu3BoaaATh a0 (eHorunoBux edextiB? 8. I[llo Ha3uBaroThH
napanenbHolo MiHnuBicTio? 9. Illo coboro sABIAIOTH (PaKTOPU IUTOIIIA3MATHIHOT
CITAAKOBOCTI?
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§ 55. TEHETHUKA JIIOAUHU I MEJIUYHA T’EHETUKA

Tepminu i nonammsa: 2enemura J0OUHU, €62EHIKA, 2eHEMUYHUL MA2ap, CNAOKOGI
X60poouU; namosocii 2eHHi, XPOMOCOMHI, 2eHOMHI, 3AXBOPIBAHHS (3 CNAOKOBOIO
CXUTIbHICINIO.

Oco001MBOCTI BUBYEHHSI T€HETUKHU JIOAUHMA. ['eHeTHKA JIIOAMHM — HayKa Mpo
CMAJKOBICTb 1 MIHJIMBICTh O3HaK Yy JoauHA. JlioguHa sAK OIlOJOTIYHUN — BHJT
H1IOPAIKOBYETHCS TUM CAMHM 3aKOHOMIPHOCTSIM CHaJKyBaHHS, 10 ¥ Oy/ab-sika TBapuUHA
13 CTaTEBUM CIOCOOOM PO3MHOKEHHSI. byi0Ba TeHETUUHOTO anapary JIIOJUHU MOoiI0Ha 10
OyIOBM TeHETHYHHMX arapaTiB yCiX iHIIMX MEIIKAHIIB 3emii. Floro OCHOBY CTaHOBHTb
JHK, na saxiit cuaTesyetbess PHK, mo cuyrye nns  OlocuHTely OLIKIB;  ycs
PI3HOMAaHITHICTh T€HIB MOOY0BaHA 3a YYacTIO JIMIIE YOTUPHOX HYKICOTHIIB, TCHETUYHUIN
KOJl moOyAoBaHWM 3 TpuruieTiB. bingbplie Toro, 06arato reHiB 30BCIM PI3HUX KUBHUX
OpraHi3MiB MOBHICTIO 1IeHTUYHI. Baxko co01 yaBUTH, ajie B JIIOAUHU 1 OaHAHA MOJIOBMHA
BCIX CTPYKTYpHHMX T€HIB OpraHi3aMiB — ojHakoBa! ['eHeTHyHa MOIOHICTH JIIOJUHM 1
muMnan3e cTaHoBUTh 98,7 %. CrnagkyBaHHS O3HAK y JIIOAWMHHU MIINOPSAIKOBYETHCA BCIM
3aKOHaM 1 IIpaBUJiaM T'€HETUKU: 3aKkoHaM Menpesns, MopraHa, 34erjieHHs T'eHiB, B3aEMO11
aJIeIbHUX 1 HealleIbHUX reHiB (Tabm. 3.7).

TaoOonuus 3.7
Ilpuknanm JesIKUX TOMIHAHTHHUX i pelleCMBHUX 03HAK Y JIOJCbKOMY OPraHi3mi
O3Haka JlomiHaHTHA PenecuBna
Koumip oueit Kapi bnakuTtHi
Tumn ouent Mounronoinaui €BponeoigHuit
3ip KopoTtko3opicTb Hopwma
KocookicTb € BincyrHs
SImka Ha migbopiai € BincytHs
dopma ry0iB ToBcTi Tonki
JlacToBHHHA € Bincytae
I'ycroTa OpiB ['ycTi TOBCTI Pinki ToHKI
Bii JloBri Koportki
Popma Hoca Kpyrnmii ['octpuit
dPopma Hoca [Ipsimuii Kupnaruit
BennuuHa HOca Benukui Hopmanbaui
HwxHs ryba Bunnyra Hopmanbna
CTpyKTypa BOJIOCCS Tgepe M'sike
Komip Bosoccs Temue CsiTIie
["onoc y xkiHOK Conpano AJbT
["onoc y 40510BiKiB bac Tenop
3pict Huszbknii Bucokuit
KinpkicTe masusliiB Bararonarmicts IT'stunanicts
['pyna kpoBi I, 1, 1v I
Pesyc-akxrop kposi [To3uTnBHUN HeraruBuuii
OcCKUIBKY JIFOJWHA — HE JIMIIe OI0JIoriYHa, a M coljajdbHa 1CTOTa, TO T'€HETHYHI

TOCTiKeHHsI BUty Homo sapiens BiIpi3HAIOTHCS PSAOM OCOOTUBOCTEH:

° UIA BUBYCHHSA CHAJKyBaHHS O3HaK Yy JIIOJMHM HE MOXHA 3acTOCYBaTH
riOpuIoNOTIYHNN aHami3 (METON CXpellyBaHb). ToMy juisi BUBYEHHS TiOpuau3arii y
JIOAVMHA BUKOPUCTOBYIOTH OUIBII OMOCEPEAKOBAHUI IeHEalOT1YHUI METO;
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* IIOJIMHI BIACTHBl O3HAKW, SKI HE TPAalUIOTbCS B 1HIIMX OpPraHi3MiB:
TeMIIEpaMeHT, MaTeMaTH4HI, 00pa30TBOPYi, MY3WYHI Ta 1HII 3AI0HOCTI, CHAIKyBaHHS
SKUX € YaCTUHOIO T€HETUKH JIIOINHH;

® 3aBMISIKM CYCIUIbHIA MIATPUMII Ta METUIIMHI MOKJIMBE BIDKWBAHHS JIOJCH 3
SIBHUMH BIIXWJICHHSAMH BiJl HOpMHU (Y AUKIM MPUPOI] TaKl OpraHi3sMu HEKUTTE3AATHI).

IIlo Take eBrenika. OIHUM 13 CyNepewWIMBHX 1 AyXe HEOAHO3HAYHUX HAIpPIMIB
TCHETHKU JIOJUHU € €BIEeHIKA — BYCHHS MPO CeNeKIito JoauHu. CydacHy €BIEHIKY
NOJUIAIOTH Ha JIBa HAMPSAMH.

HeratuBHa €BreHika cTaBUTh Ha MET1 YCYHEHHS BIJ y9acTl y pO3MHOXKEHHI JIFOJIeH 3
HEraTUBHUMHU XapakTepuctukamu. OpHak Taki crnpoOM Ha TNPAKTUIl CTUKAIOTHCS 3
BEIUYE3HUMU MOPAIIbHUMH MPOOJIEMaMH.

Jpyruii HampsiM €BreHIKM — MO3WTHMBHA €BIEHIKA, METOI0 SIKOI € MaKCHMallbHe
3aJIy4€HHS JI0 Y4acTi y BIATBOPEHHI JIFOJCHKOTO POy OLIBII 3J0POBUX, TAPHUX, POZYMHHUX
1 00/1apOBaHUX JIIO/ICH.

I'eneTnyHi nmpo0JieMu Ha piBHI JIOACHKUX nonyasinii. OKpeMuil HanpsM SBJIISE
co0or0 eenemuka noocvkux nonyaayiu. Ha BiAMIHY BiJ MOMyJsLIA IHIOUX CCaBIB, Y
JIOJCHKUX TOCEJIEHHAX JIII0Th 0co0nuBI ¢aktopu. Lle Hacammnepen pemniriiiHi Ta corianbHl
Oap'epu, AK1 HaKJIagarOTh OOMEKEHHS Ha BUIbHI cXpellyBaHHA. KpiM TOro, y momyssiisx
JIOJUHU He Jyke e(eKTUBHUU mnpupoanuit no0ip. CmpaBa B TOMy, L0 PO3BUTOK
MEJUIIMHU 3HUKYE CMEPTHICTh OCOOMH — HOCIIB T€HETUYHOTO TArapsi, TO0OTO 0COOUH,
Kl y TEeTEepO3UrOTHOMY CTaHl MalOTh JieTaldbHi, a B TOMO3UTOTHOMY CTaHl —
HamiBieTangbHl aneni. Came TOMY B JIIOJIMHU MPUPOJHUN J00Ip, COpPSIMOBAHHUI MPOTHU
HECMIPUSTIIMBUX MyTalliid, eQEeKTUBHUN TUIBKM Ha eMOpPIOHATBHUX CTaJlifgX, KOJIU
HEXKUTTE3AaTHI eMOPIOHU TUHYTh.

CnaakoBi xBopoOu. Meoduuna cememuxa — 1i¢ HayKa, sSiKa BHUBYA€E CIAIKOBI
xBopoOu moanau. CraakoBi XBOpoOU — po3i1aid OpraHi3My, MOB'S3aH1 3 MOPYIICHHIMH
TeHETUYHOTO arapary: reHiB, OKPEMHX XPOMOCOM a00 TEHOMY.

I'enHi matoJsorii — XBOpoOM, BUKIIMKaHI HEMPaBUIILHOIO JI€I0 OAHOTO reHa. Taki
3aXBOPIOBAHHS 3 TMOTJISAYy TeHETUKHA MOXKHA aHANI3yBaTH SIK TEHETHYHY O3HAaKy il BUBUATH
il cmajKyBaHHsl Ha miAcTaBi 3akoHiB Menaens. TUMoBMM BUIAIKOM JOMIHAHTHOI M'€HHOI
NaToJIOT1I € noaidakmuaia — HAABHICTh Ha pyKax a0o Horax AOJAaTKOBHUX IaJIbLIIB.
Higxux iHIIKUX npo6sieM, KpiM €CTETUYHO1, MOJIJaKTUJIisl HE Hece.

[TpuknagoM reHHOi MaTOJIOTIT PELIECUBHOTO TUIY CIIaJKyBaHHS € ¢heHinKemonypia
— 3aXBOPIOBAHHS, MOB'sI3aHE 3 TOPYIICHHSIM OOMiHY pedoBHH. YacToTa 3aXBOPIOBaHHS Ha
deninkeronypiro cranoBuTh 1:10 000 HEMOBIAT €BpOTEOIAHOT pacy; 4acTOTa TE€TEPO3UTOT
(rociiB rena) — 80:10 000 miteii. Y mpeacTaBHUKIB 1HIIMX pac Isl XBOPOOa TPaIIse€ThCS
3HauyHo pinme. [lpuunna ¢deninkeTonypii — mosomka reHa y 12-ii xpomocomi, sKuit
Koy€e (hepMeHT, 0 Oepe y4acTh Yy IEPETBOPECHHI aMiHOKUCIOTH (DeHIIaIaHiHy.

XpomocomHi  xBopoOu. ICHYIOTP TeHETHYHI 3aXBOPIOBAHHS, BUKIWKAaHI
NOPYIICHHSIM OJHIET XpOMOCOMH. [HOAlI 1€ — BHUMNAAIHHS IIMATOYKa XPOMOCOMH.
Hanpukian, moinoMka KOPOTKOTO Tuieda I'SITOi XPOMOCOMH BHKJIMKA€E MATOJIOTIIO, SIKY
HA3UBAIOTh CUHOPOMOM KOMAU020 Jemenmy. ]I 1HOTO 3aXBOPIOBAHHS XapaKTEepHi
nedopMmaliisi ropTtaHi, uyepe3 SKy To0JIOC JAUTHHU Harajye HSBKaHHS KIIIKH, M'S30Ba
c1abKiCTh, MaJEHbKI Bara Ta 3pICT, 3arajbHe BIJICTABAaHHS Y PO3BUTKY W pPO3yMOBa
BIICTAJTICTh.
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I'enomui myTauii, ado aneymioiaii. Y mroeil 10CUTh 4aCTO BUHUKAIOTh CHAIKOBI
XBOpOOU, BUKJIMKAHI HAsABHICTIO 3aifBOi a00 BIJICYTHICTIO OJIHI€I 3 CTaTEBUX XPOMOCOM. Y
IbOMY BHUIIQJKy B KaplOTHUIIl XBOPOI JIIOJWHU MOK€ OyTHM 3MiHEHa KUIBKICTh X- 49U Y-
xpoMocoM. TpamstoThCsl Taki CIIBBITHOIICHHS cTaTeBUX XpomocoM: XO (cuHApoM
[llepemeBcrkoro-Tepaepa), XXX, XXXX, XXV (cunapom Knaiindensrepa), XXVYV,
XYV, XVVV.V tomy BUNaJAKy, AKIIO B KapiOTUIIl MPHUCYTHS Xo4ya 06 ogHa Y-XpoMocoma,
Oprafi3M pO3BUBAETHCS 3a YOJIOBIYUM TUIOM. SKIIO y KapiOTHUII € TUTBKH X-XPOMOCOMH,
OpraHi3M pO3BUBAETHCS 32 KIHOUUM THUIIOM.

Cunnpomu [llepemeBcrkoro-Tepuepa 1 Kiaiindenbrepa MaoTh 4iTKO BU3HAYCHUN
dbenoTunoBuil ePext. 3a MUX XBopoO BiIOYBAIOTHCS HEIOPO3BUHEHHSI CTATEBUX OPTaHiB 1
TOPYIIEHHs NCUXIKH. IX JIerko AiarHOCTYBaTH BKe Ha MEpPIINX POKAX KUTTS JIOIHHH.

XBopoOu i3 cmagkoBO cXWiIbHicTIO. KpiM 3axBoproBaHb, M0 YITKO
YCHAaJKOBYIOThCS, ICHYE 3Ha4Ha KaTEropis Xe0pod i3 cnadkoeorw cxuivHicmio. Jna ix
PO3BUTKY HEe0OXigHa KOMOIHaIis JBOX (haKTOPIB: CMAIKOBOCTI Ta BIUIUBY cepeaoBuia. Jlo
TaKUX 3aXBOPIOBaHb HAJIEXkKaTh: I1MIEMIYHA XBOpoOa, I[yKpoBUH aia0eT, peBMaTOINHI
3aXBOPIOBAHHS, BUPA3KOBI XBOPOOM ILTyHKA W JABAaHAALSMTUIANOI KHILKH, OHKOJOTIYHI
3aXBOPIOBAHHS, IIM30(PEHIs Ta 1HII 3aXBOPIOBAHHS IICUXIKH.

Skio mroaM 13 CMajkoBOK CXMIIBHICTIO /10 MEBHUX XBOPOO JOTPUMYBATUMYTbCS
BIJITOBIJTHOTO PEKUMY, BECTUMYTh 3JJOPOBUM CIIOCIO KUTTS, XBOPOOU HE MOSIBISATHCS.

Cnin mam'sTaTu, 10 BCl NMUTAHHS 37I0pOB'Sl, MOB'S3aHl 3 MEIUYHOI T€HETUKOIO,
HEOOX1/IHO BUPILIYBaTH y MEIUKO-TEHETUYHHX KOHCYJbTalisiX. OCHOBHa MeTa MEIUKO-
T€HETUYHOTO KOHCYJbTYBaHHA — 1H(OPMYBATH 3aIliKaBJICHUX OCI0 Mpo WMOBIPHICTH
PU3HKY TOSIBH Y IOTOMCTB1 XBOPHX.

I'eHeTHKA JIOIMHU — HAYKA MPO CHAJAKOBICTH i MiHJIMBICTh 03HAK Y JIIOJAHHH.
Y reHeruui JHOJIMHU HEMOKJIMBO 3aCTOCYBATH AesIKi TPAAULiHI TeHeTUYHI METOAH,
30Kkpema riopugosioriyamnii. Ha reHeTu4Hi npouecu, mo Bii0yBalThCH y MOMYJIsSIIisIX
JI0/Ieil, HAKJIAIal0Th BiIOUTOK i conianbHi pakTOpu.

Menu4yHa reHeTHKa — HAYKa PO CHAAKOBi aClIEKTH MeIUYHHUX MPOOJIeM.

IcHyoTh cnmagkoBi XBOpoOM i XBOpPOOHM i3 CMAaAKOBOK CXWIbHICTIO. CnajgkoBi
XBOPOOM NMOALIAIOTH HA IeHHi, XPOMOCOMHI i FeHOMHI MaTOJIOTII.

Ilepesipme ceoe

1.V doMmy mnonsiraloTh OCOOJMBOCTI T€HETHUYHHUX JOCTIKEHb MoauHu? 2. ki
Ipyld  CHAJKOBUX 3aXBOPIOBaHb BaM BiJOMi? 3. Hamenitb mnpuKIagu TE€HHUX
3aXBOPIOBaHb 3 JIOMIHAHTHUM 1 pElIECCUBHUM TUTIOM craakyBanHs. 4. Illo Buximkae
cunapomu Knaindensrepa ta [llepemescrkoro-TepHepa?

§ 56. TEHETHYHI OCHOBHU CEJIEKIIII OPTAHI3MIB

Tepminu i nonammasa: nopooa, copm;, wmam, WMYYHUL O000Ip, 2eHOPOHO;
IHOpUOUH2, aymopuoune, cemeposuc.

IIlo Take cesekuia. Ceyekiiss — Hayka Ipo BHUBEICHHS HOBHX ()OpPM TBapHH,
pociuH, TpubiB 1 OakTepid 3 WIHHUMU I JIOAWHU BiactupocTsaMmu. Ille cenekiiero
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Ha3MBaIOTh HAyKy MPO METOAM CTBOPEHHS HOBHX (OPM OpraHi3MmiB, a 1HOAI W Tally3b
CLITBCHKOTO TOCTIONIAPCTRBA, M0 3aMA€ThCS BUBEJACHHSIM ITUX CAMUX HOBUX (OPM.

3aBHaHHSAMU CEJEKIlli TBAPUH € BHUBEICHHS HOBUX a00 BJIOCKOHAJCHHS 1CHYHOUHMX
MOPiJT CBIMNCHKMX TBApWH IEBHOTO OI10JIOTIYHOTO BHIY, SKI MAlOTh IIHHI ISl JIFOJIUHU
CHIJTBHI O3HAKW 1 BJIACTUBOCTI W UITKO BIiAPI3HAIOTH OCOOWH IIi€i MOPOIW BiA I1HIIHMX
npeacTaBHUKIB BUAY. Kpurepiem Toro, 1Mo AaHa CyKymHICTb OCOOMH € came MOPOAOI0, €
nepeaava BCix ii 03HaK 0€3 3MiH 13 TOKOJIHHS B MTOKOJIIHHS, TOOTO 30€peKeHHS MOpoan. Y
pasi cxpelryBaHHS co0ak, MPUMIPOM IOPOJXd OOKCep, Y MOTOMCTBI OYyIyTh ITylICHsTa-
Ookcepu.

3aBIaHHSM CEJEKIli POCIWH € CTBOPEHHS 1 YJOCKOHAJCHHS COPTIB, a CEJeKIli
rpubiB 1 OakTepii — mTamiB. XapakTepHUMH pUCAMHU COPTIB 1 HITaMiB, SK 1 MOPIJ
TBapHWH, € X 3/JaTHICTh 30epiraT XapaKTEpHI BJIACTUBOCTI Ta O3HAKH 3 TOKOJIHHA Y
MOKOJTIHHS.

HItyynuii 106ip — ocHoBa Oyab-SIKOro cejekiiiiHOro mpouecy. Bubip mns
CXpeIllyBaHb JIMIIIE OCOOWH, HAIJICHUX MEBHUMU, MOTPIOHUMU JIIOJIMHI BIACTUBOCTSIMU U
O3HaKaMH, € MTYYHUM a00opom. Komm mroauHa TiIIBKH MOYajia 0JIOMAITHIOBAaTH TBapHH
1 KyJIbTUBYBAaTH POCIVHH, BOHA BUKOPUCTOBYBAJIA HeCEIOOMUIL 000ip, 3aJIAIIAOYM IS
PO3MHOKEHHS HaMOLIBII T1IXO0ISIIII, 3 1i TOTJISIAY, OCOOUHH.

Po3pi3HAOTh ABa BUIU N000pY — Macoeuii ta iHougioyaavnuil. Macouii 1001p
BUKOPHUCTOBYIOTH JIJI1 YUCIICHHUX OpPraHi3MiB. 3a3BUYail 11€ 3€pHOBI KYJIbTYpU POCIHH, a
IHAUBIAYaIbHUN — JJI1 BUBEJICHHS TOPIJ CBINCHKUX TBapHH, YV SKUX IUNJIHICTH JIYXKE
HU3bKa, a KUIBKICTh MOTOMKIB BiJI CXpPEIIyBaHHS, SIK Y BEJIMKOI poraToi XyJao0u, MOxe
OyTu He O1JIbIlIe OTHOTO.

Buennsi mpo Buxignmii martepiaa s ceqaekuii. IIpauni WU, 1. BaBuiosa.
OdeBuaHO, JJIA TOrO MO0 CeNeKIlis Oyna yCHIIIHOI, CEJIEKIIOHEp MOBUHEH BOJIOITH
3HQYHUM TeHO(GOHJIOM BHJIIB POCIHUH, TBAPUH 1 MIKPOOPTaHi3MiB, CEJIEKIIIEI SKHX
3aiiMaeThCSI.

CTBOpEHHS KOJIEKI1M PI3HUX COPTIB, (DOPM 1 HABITh AUKUX BUJIB POCIHH, BIJ SIKUX
MM Cy4acHl COPTH, MPUNUHATO HA3UBATU 2eHemuynum 6ankom. CTBOPIOBATU MOJ10HI
KOJIEKIIIi TTOYaJIH 111€ Ha 30p1 PO3BUTKY TeHETUKU. OCHOBOMOJIOAKHUKOM IIi€T CITpaBU CTaB
M. 1. BaBunos. ¥ 20-x pp. XX cT. BiH BiZiBi/IaB yCi KOHTUHEHTH, 00'T3a1B Oarato KpaiH, /e
ICHyBaJlM JaBHI ULUWBUII3AIlli, ¥ MNpUBI3 3BIATH HACIHHUI Marepial COpTiB, [KI Tam
pO3BOAMIM, Ta JUKHX (OPM KyIbTYpHUX BHIIB. TakuM YHMHOM YyYEHHH CTBOPHUB
TeHETUYHHM OaHK KyJIbTYPHUX U JUKOPOCIUX POCIHH.

Ha ocHoBi BuBueHoro wartepiamy M. 1. BaBumoB BuAUIMB BiCiM IIEHTPIB
MOXO/DKEHHS KYJIbTYPHHUX pociauH (Tabm. 3.8).

Tabaums 3.8
IleHTpH MOXOAKEHHS KYJbTYPHHUX POCIUH
IenTtp Buau KyJabTypHHUX POCJIUH
Cepen3eMHOMOPCHKHit Crnapyka, MacJIMHH, KanycTa, U0y, KOHIOIIWHA, MaK, OypsK, MOPKBa
ITepenHb0a31MChKUT [HXup, MUTIA)Ib, BAHOTPAJI, TPAHAT, JIOLEPHA, )KUTO, JUHS, TPOSHIA
CepenHboa3ificbKHid HyT, abpukoc, ropox, rpyiia, COYeBHIl, JIbOH, YaCHUK, M'sKa TIICHHUIST
Inno-Manaiicekuii [{utpycoBi, x1i0HE 1epeBO, OTIPOK, MAHTO, YOPHHUH TIEpeIlh, KOKOCOBA
rmajbpMa, OaHaH, OakIaKaH
Kuraiicekni IIpoco, penpka, BHIIHS, IOTYHSI, Tpeyuka, CIIMBa, COsl, XypMa
I{erTpanpHOamMepukanchkuii | ["apOy3, KBacousi, Kakao, aBOKaJ0, MaxXopka, KYKypy/a3a, ObaTaT, 0aBOBHUK
ITiBmeHHOAMEPHKAHCHKUI TIOTIOH, aHaHAC, TOMAT, KapTOIJIs
AOICUHCBKHI banan, kaBa, copro, TBep ia MIIeHUIS
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l'iopuauszanisi, rereposuc i moaimnoigisa. Ityanuit 1o01p 3aBXIU TPU3BOJAUTH JI0
pi3Koro 301AHIHHA T€HO(POHY, TOMY OYIb-SIKUH COPT TE€HETUYHO MEHII PI3HOMAaHITHHIA,
HIXK BUXITHMA Martepian, 3 SKOro BiH BHBeAcHHH. Jlo 1IbOTO BapTO J0JATH, IO COPTH 1
NOpPOJIM MIATPUMYIOTHCA TUIBKH CXpELlyBaHHSAMH B c001. Taki cXpelryBaHHS T€HETHYHO
CHOPITHEHUX OCOOHMH MPHUHHITO HA3WBaTH iHOpeoHumu. biiblie Toro, mopoau abo copTu
HalfuacTimie OepyTh MOYATOK BiJ] OKpeMHUX O0cOOMH ab0 OAaThKIBCHKHX Map, a e 03HAYae,
0 BCE IX MOTOMCTBO — poaunyi. CraproBaHHS POAMHHUX OPTaHi3MIB Ha3WBAETHCS
iHOpuounzom. Hacnmigku 1HOpUIWHTY — 1€ MIJIBUINCHHS CMEPTHOCTI 1 BHUPOJKCHHS,
MOB'sI3aHI 3 THUM, IO PEIECHUBHI JIETalbHI Ta HaIIBJICTAIbHI ajielll MepeXOoAsiTh ¥y
TOMO3HUT'OTHUH CTaH.

[I{o6 yHUKHYTHU BUPOIKEHHSI, TOTPIOHO:

* no-nepute, TOCTIMHO WIATPUMYBATH TOPOAUM ab0 COpPTU: MJIA CXPEIlyBaHb
nia0MpaT HaWOLIBII Blaii OATHKIBCHKI MapH, AKI MICTWIM O Kpaunl mopoaHl (COpPTOBI)
SIKOCTI;

* no-0pyee, 4Yac BiJ 4Yacy «OHOBJIIOBAaTH» MOpoay abo cOpT, TOOTO MPOBOIUTH
CXpeIllyBaHHsI 3 O0COOMHaMH OJIM3BKOTO COpPTy (mopoau) abo TUMH, IO MAarOTh CXOXI
BnacTuBOCTI. Lli HecmopigHeHl CXpellyBaHHS MPUHHATO HA3UBATU AYMOPUOHUMU
CXpeIlIyBaHHSIMHU.

KpaiiHiM BUNaJAKOM ayTOpHIMHTY € ridpuam3amis pi3HUX BUAIB a00 B1IJAICHUX
(GbopM 0JTHOTO BUY, K1 BUKOPHCTOBYIOTBCS B CEJIEKIIii pociIuH ad0 TBapuH.

st woro mpoBoasaTh riopuamzaiito? [lo-mepure, 3 i gomomMororw 30aradyroTh
reHoOHIM W OJIePKYIOTh PI3SHOMAHITHIIIMKN BUXITHUN MaTepiaj JUisl HACTYITHOT CeJeKIIii.
[To-npyre, mix yac riopuansaiili 4acto BUHUKAE €(DEeKT TiOpUaHOI Chin, ab0 reTepo3uc.
Ile o3Hauae, 10 2iOpuOHe NOMOMCHIE0 BUSBIIETHCA Ha0araTo >KUTTE3AATHINIAM, HIXK
0aThKIBCHKI (OPMHU, B HHOTO BHUII MPOIYKTUBHICTh, ITUTIIHICTh 1 CTIAKICTH JO XBOPOO.
['erepo3ucHi Ti0pUAN — HE COPTU, OCKUIBKU Y APYTOMY T1OPUIHOMY MOKOIIHHI HAIAIKA
BTPAualOTh CBOIO BUCOKY KUTTE3AATHICTb.

VY cyuacHiii cenekuii epeKT rerepo3ucy MUPOKO BUKOPUCTOBYETHCS HE TUIBKU JJIs
BUBEJICHHS BHCOKOMNPOAYKTUBHUX TIOPUIIB POCIHH (nomidopu ma ocipku), a ¥ HaBiTh
TBapHWH, 30KpeMa y NTaxiBHULTBI. CamMe TeTepo3uc € TeHETHYHOI OCHOBOIO OJIep:KaHHS
M'SICHUX NITaXiB — Opoiliepig, a TAKOXK IMiABUIIEHHS HECYYOCT] Kypeu.

[To-Tpere, TiOpuaM3alil0 BUKOPUCTOBYIOTH JUIsi OTPUMAHHS  MOJIIJIOIIHHUX
oprani3miB. [lomimnoinuzariss TeHOMy — OAWH 3 KIIOUOBHUX IIISXIB CEJIEKIli POCIHH,
30KpeMa [UIsl BHUBEJEHHS BHCOKONMPOIYKTHMBHMX copTiB. He BumaakoBo Bci copTu
KyJIbTYPHUX POCJIHWH, SIKI BHKOPHCTOBYIOTBCS SIK XapuyoBl pecypcd, Ta OUIBIIICTh
JEKOPaTUBHUX CAJIOBUX POCIHUH € MOMITUIOIIaMHU.

OpepxkaHHsl MOpPiA TBAPpMH 1 COPTIB POCAMH, HAAUIEHMX KOPHMCHMMH ISl
JIOAMHM BJIACTMBOCTAMH, MiATPUMAHHA MNOpPiAg (copTiB) Ta iX MOJINIIEHHS
3MIHCHIOITHCH NUISIXOM IITYYHOro 000py i HasuMBawThcHa cejekuiero. Haykosoro
OCHOBOI) CeJIeKUil € reHeTUKa, MeTOoAu fIKoi (iHOpeaHi i ayTOpeaHi cXpeunlyBaHHS,
riopuausanis i ITYYHO BUKJIMKAHA MOJIIVIOILIA) CeIeKIiOHepH BUKOPUCTOBYIOTh Y
CBOIll MPaKTHU4Hii po0OTI.

Ilepegipme cebe
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1. Sxwuii mpoliec € OCHOBOIO CEJICKITIT?

2. Hackiibkl KOPEKTHMMH € CJOBOCIHOJYUYEHHSI «IMOPOAM POCIHH» 1 «COPTH
TBAPUH»?

3. YoMy mporec po3BeneHHS TBApUH OJIHIET MOPOAM HEMHHYYE TMOB'SI3aHUN 3
1HOpUIUHTOM?

4. JInst 90T0 B CENIEKIii BUKOPUCTOBYIOTH T10pUIU3AIII0?

5. llo o3Hauae TepMmiH «riOpUaHA cUan?

6. Uomy OUIBIIICTh CyYaCHUX COPTIB POCIUH € TOJIIUIOiIaMK?

§ 57. OCHOBHI HAITIPSIMU CYYACHOI BIOTEXHOJIOIII.
TPAHCI'EHHI TA XUMEPHI OPTAHI3MU

Tepminu i nonammasa: OIOMEXHONO2IA, 2eHHA  IHJCEHepIs;,  2eHeMmUYHO
MOOUQIKOBAHUU  OpP2aHI3M, MPAHCSEHHUU Op2AHI3M; MPAHCSEHU, 2eHHA mepanis;
KJIMUHHA IHICEHEePIsl;, XUMEPHL OP2AHIZMU.

Biorexnousoriss i jroguna. Jlo cepequnu XX CT. celeKIloHEpaM JOBOJUIOCS
YeKaTH, KOJIM BUIAAKOB1 KOMOIHAIlT T'eHIB 1alyTh KOPUCHI BIIACTUBOCTI, ITOTIM BIIOMpaTH
TaKl OpraHi3MH 1 3aKpiIUIIOBaTH MOTPiOHI KOMOIHAIT reHiB y moToMcTBl. CydyacHi HayKa i
TEXHOJIOT1S 371aTHI 3MIHIOBAaTH T'€HOM IIIJIECIIPSIMOBAHO.

BiorexHoJsioris — AUCHUIUIIHA, 110 BUBYAE€ MOXJIMBOCTI BUKOPHUCTAHHS KUBHUX
OpraHi3MiB [UJIl PO3B'A3aHHS TEXHOJIOTIYHMX 3aBJaHb. BOHAa BUKOpPUCTOBYE 3HaHHSA
TE€HETUKU, MOJIEKYJSIpHOI O10J10Tii, 010XiMii, eMOpioiorii, KIITHHHOI 010JI0Tii, @ TaKOX

OPUKIAAHUX JUCHUIUIIH — XIMIYHOi, (I13u4HOi Ta 1HGOPMALIITHOI TEXHOJOTIH,
POOOTOTEXHIKH.

I'enHa iH:KeHepisi i reHeTuyHo moaudikoBaHi opra”izmMu. OAHUM 3 HaNHOUIBII
NEPCHEKTUBHUX HaNpsMiB O10TEXHOJIOT BBaXKAIOTh T€HHY 1HXEHEPI0 — MaHIMyJsLii 3

TeHEeTUYHUM amaparoM 1 T[E€BHMMM TI€HaMHu, W10 JalTh 3MOTy 32 JOINOMOTOH0
MOJIEKYJIIPHO-010I0TIYHUX METOIB IMITYYHO KOHCTPYIOBATH HOBI T'€HOTHIOBI KOMOIHAITT
a00 HaBITh YTBOPIOBATH HOBI TEHOMH.

HaiiGiap1mr Mostoauii HanpsiM Cy4dacHOi O10TEXHOJIOTIT — OJIepKaHHS TPAHCTECHHUX
OpraHi3miB, TOOTO OpraHi3MiB, SIKi MICTSITh TPAHCT€HH — T'€HU OakTepiil, rpubiB, pOCIUH
abo TBapuH, YyKOPITHI JIJIsl IILOTO BUIY OpraHi3MiB. JKuBI Oopra”izmMu, 3MiHEHI 3aBJISKU
T€HHO-IH)KEHEPHUM  MaHINyJALIsM, JTICTadd Ha3By 2eHEMU4HO MOOUpiKosanux
opzanizmie (I'MQO). LliHHICTP T'€HHOI I1HXKEHEpii B TOMY, IO il METOAM JONOMararTh
J0JIaTh OpraHi3My TakKi O3HaKH, SKI HE MOXXHA MEPEHECTH IUITXOM CXpEILlyBaHHS 3
OJIN3bKOCTIOP1THEHUMH BUIaAMHU.

AKUU NPOAYKYIOTH ..0akTepii rpynu KuiukoBoi mnanuuku! [lns mporo crBOpuin
TPaHCT€HHHUI opraHi3M, BOyAyBaBIIM IO F'€HOMY OakTepli reH JIOACHKOro iHCyJiHy. B
pe3ynbTaTi HEeBHOArIMBI W JelIeBl B yTpUMaHHI OakTepii, 10 HaA3BUYANHO IIBUIKO
PO3MHOXYIOTbCS, CHHTE3YIOTh 1HCYJIIH aOCOJIOTHO TaKOTO K XIMIYHOTO CKIamay, SK
OPUPOAHUIN JIOACHKUMA 1HCYJIH, SKWUW JUIsl JIIOAMHU HE € YYXKOPIAHOI PEUYOBHHOIO.
BukopucroBytoun TpaHcreHHI OakTepii, MEMIeBO, MIBUAKO W y BENHMKIA KUTBKOCTI
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binburicte reHHHX MoaudiKaliid poCIuH CHpsIMOBAHA HA PO3BUTOK CTIMKOCTI 10
CUTBCHKOTOCTIONAPCHKUX MIKITHUKIB a00 BipyCiB, BMKMBaHHS B pa3i 0OpOOKH TMOIIB
repOiluIaMu, TiIBUIIEHHS CMAaKOBHX 1 TEXHIYHHUX SKOCTEH.

IIlo Take TpaHcreHHa kaprtomisi. [IpukIamoM TpaHCTEHHOT POCIUHU MOXE OyTH
COPT KapTOIUIi, y TEHOM SKOi BMOHTOBAaHO T'€H XITWHA3U — (PEpMEHTY, L0 PO3UUHSE
xituH. el ren Oyno BWIyd4eHO 3 IpyHTOBOi Oaktepii. TpaHCreHHa KapTOIIs MOYMHAE
CHUHTE3yBaTH HEBIACTHBHUH il (epMeHT XiTWHA3y 1 HAKOMWYyBaTH WOTO B JIUCTI Ta
crebnax. [lapa3utuyni rpudu 1 KOMaXU-IIKITHUKA HE MOXYTh KUBUTHUCS 3€JIE€HOI0 MaCOIO
TaKOi KapTOILIl, OCKIJIbKHM XITHHA3a YIIKOJKY€E IXHI TOKPUBU. TOMy TpaHCT€HHA KapTOILISA
He noTpeldye oOnpuckyBanHs oTpyTamu. CliJl BIA3HAYUTH, IO JJIS JIFOJCHKOTO OpPraHizMy
XiTHHA3a He SBJISE KOIHOT HEOS3MEeKHU, aJKe B JIIOIMHU aOCOJIFOTHO BIJCYTHIN XITHH.

VYci TpaHCTeHHI COPTHM POCHHMH TMepes iX MIMPOKUM 3aCTOCYBAHHSIM MPOXOJSATh
peTenbpHy MepeBipKy Ha OE3MEUHICTh JJIs JIFOAUMHHU 1 HABKOJIMIIIHBOTO CepeloBUIlA. SIK He
napajoKCcallbHO, ajie TPAHCT€HHI POCIMHM TE€HETUYHO Habarato OUIbIl BHUBYEHI, HIX
COpPTH, OJICPKyBaH1 METOJIJaMH 3BUYAHOI CEJICKIIIi.

I'enHa tepamnisi. JloHe1aBHA T1arHO3 «CTMAIKOBE 3aXBOPIOBAHHD) OYB BUPOKOM IS
XBOPOIrO: TE€HETHUYHI XBOpPOOM HE JIKyBajd, MOJETIYyYHd TUIBKM CHMIITOMHU
3axBOproBaHHSI. OMHUM 3 HOBITHIX HalpsMIB Cy4acHOI MEIMYHOI TCHETHKU € 2eHHA

mepania (2enomepanisa) — CYKYNHICTh METOJIB TEHHOI I1HXKEHEpil 1 MEAUIUHH,
CIIPSIMOBAHUX Ha JIIKYBaHHS TATOJIOTI T€HETUIHOTO armapary.
MoskHa cka3zaTH, IO T€HHa Teparis — 1€ Xipyprig reHiB. CyTh N€HHOI Teparii

MOJISITA€ B TOMY, 1110 Y J€SIKI KJIITHUHU XBOPOT'O BBOJSITH Ti T€HH, SIKI Y HbOTO ypaxkeHi. Jlis
TOTO, 100 TeHW MPOHHKAIM y KIiTuHy ¥ BOymoByBamucsa B ii JIHK, BuxopuctoBytOTH
crierianbHl HOcii-Bipycu. OJHUM 3 MPUKIAIB JIIKYBaHHSA CHAJKOBUX XBOPOO METOIOM
TeHHOI Teparlii € JJIKyBaHHS HANTsHK4YO01 CMaIKOBOI MATOJIOTIT — 8AMCKO20 KOMOIHO6AHO020
imynooeghiyumy (ue uryratu 3 BIJI!). Lle BpokeHe 3aXBOpIOBaHHS BUKIMKAIOTh MyTaIlli
TeHIB, Y PE3yJIbTaTl YOTO Y XBOPOTO MPAKTHYHO MOBHICTIO BIJICYTHIN IMYHITET.

IIlo co0orw saABasilOTHL xuMepHi opraunismu. Ille oxHa ramy3p cydacHoi
O10TEXHOJIOT1T — KJIITHHHA iH:KeHepisi. Ha BiMiHY Bijl T€HHOI 1HXKEHEPI1, 110 KOHCTPYIOE
HOB1 pexomOiHaHTHI JIHK, kiiTuHHA 1HXEHepish CTBOPIOE PEKOMOIHAHTHI KJIITHHU Ta iX
KyJbTYPH, a TAKO)K XUMEPH1 OpraHi3MH.

XumepHnuii opeanizm — 11€ OpraHi3M, 10 CKJIAJAETHCS 3 TEHETUYHO PI3HOPIAHUX
KIITHH. He3Bakaroun Ha <«oKaxJuBY» Ha3By, HalyacTillle XUMepU — J00pe BiAOMI BCIM
opranismu. lle 1 nuka si6ayHs, Ha Ky TPUINEIUICHA TUIKa MEBHOTO COPTY, 1 MpEeKpacHa
TPOSIH/IA, 10 KBITHE HA KOPEHI IMIUMIINHYU (CaMe TaK BHPOIIYIOTh 0arato COpPTIB TPOSHII).
30BCIM XUMEPOIO € SOJIyHS, Y KPOHY SIKOT IPUIIETIIICHA TUTKa TPYIIi...

KpiMm Takux «camoBux» XHUMEp, CydyacHa HayKa BHUKOPHUCTOBYE XHMEpPHU Ha
KJIITUHHOMY PiBHI. [307p0BaHy TKaHHWHHY KJIITHHY OpraHi3My MOKHA 3MYCUTH >KUTH Y
MTYYHOMY CepeloBHINI. be3mid Ham@aakiB 1€l KIITUHA Ha3UBAIOTh KJIIMUHHON
Kynabmyporo. JIns ofep>XaHHs XUMeEp KyJbTypalibHI KIIITUHHU JABOX PI3HUX BUIB TBAPUH
00poOJISAIOTH CrielialbHUMU BIPYCHUMHU MpenapaTaMu, J00MBalOUUCh 3IUTTS iX sSIEp.

Xumepu TOTPIOHI: sl KapTyBaHHS TEHIB, AOCHIIPKEHHS T€HETUYHOTO amapary
KJIITHH, JJIsl BABYEHHS 3aKOHOMIPHOCTEN CyMICHOCTI TKAHUH MPH TPAHCIJIAaHTAllli OpraHiB,
NPUYUH BUHUKHEHHS 1 MEXaH13M PO3BUTKY PAKOBUX ITyXJIUH.
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BioTrexHoJioriss — e MeT0/10JI0Tisi BUKOPUCTAHHSA O0i0JIOTIYHMX 00'€KTIiB ISt
BUPIlLIEHHS] TEXHOJIOTiYHUX 3aB/aHb.

OaHuM 3 MeTOiB reHHOI iHKeHepil € reHHa Tepaisi, 0 I0NOMAarae JiKyBaTu
NATOJIOTII FEHETUYHOI0 ANAPATY HIVISIXOM HiACAJKEHHS 310POBHUX I'eHIB.

KuiTuHHa iHKeHepis, Ha BiOMiHY Big reHHOI IHXKeHepii, He NPHUILyCKa€
BTPY4YaHHS Y TeHeTHYHMII anapar i CTBOPIOE PeKOMOIHAHTHI KJIITHHH.

Ilepesipme ceoe

UuMm 3aitmaetbess OiorexHosoria? 2. Illo Take reHeTMyHO MoaudiKOBaHUI
opranizm? HapeniTe npukianu Takux opranizmi. 3. Illo Take renna Tepamia? Y domy ii
BIIMIHHICTh BiJ MeauKaMeHTo3HOi1 Tepamii? 4. Illo cydyacHa 6iosoriyHa Hayka Ha3uBae
xumepamu? Yum BIAPI3HAIOTHCS XUMEPHI OPTaHi3MH Bijl TPAaHCTEHHUX ?
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TEMA 5.
IH/TUBLJIYAJIbHHH PO3BHTOK OPT AHI3MIB

§58. SK BIABYBAE€TDHCS 3AIVIITHEHHSA

Tepminu i nonammsa: 2amemaneiti, aHmepuoil; apxe2oHiu; 3anulieHHs; NOO0BiliHe
3anaiOHeHH .

IIlo Take 3amiigHeHHs1. 3alIiTHEHHs — OCHOBHa (hopma CTaTEBOro MPOIECY, 3a
AKO1 BIIOYBA€THCS 3UTTS KIHOYOI 1 YOJIOBIYOI raMeT, y pe3ysibTaTi YOro YTBOPHOETHCS
3Urota — fMepiua KIITHHA HOBOro opradizmy. [Ipu oMy JUIUIOiNHE SAPO 3UTOTH
dbopMyeThCS 3 ABOX TaIUIOIMHUX SAEp raMeT, a ii IMTOoIIa3Ma Maibke TOBHICTIO
YTBOPIOETHCS 3 LIUTOIIA3MU SIMIEKITITUHU. 3aIlIiTHEHHS BIACTUBE BCIM 0araTOKIITUHHUM
opraHiamam, y SKHX € CIIpaBXXHI{l CTaTE€BUU IMPOIIEC, a TAKOXK JIEIKUM OJHOKIITHHHUM, B
SKUX CTaTE€BHI MPOLEC BIAOYBAETHCS Y BUTIISIAL KOMYJISLII.

3anuiiiHeHHs1 Y BUIIUX POCJUH. 3aIUliIHEHHS B HACIHHUX POCIHMH B1I0YBA€ThHCS
3aBIIIKH 3a@nUleHHI0 — TICPEHECEHHIO MWIKOBHUX 3€PEH Y MUJIKOBY KaMepy CiM'si3auaTka
(y rosioHaciHHuX) a00 Ha MPUIUMOUYKY MaTOUYKH (y MOKpUTOHACIHHUX). HepyxiuBi ciepmii
MOKPUTOHACIHHUX MICTAIOThCS SUIEKIITHHU, 10 TepeOyBae B 3apOJAKOBOMY MIIIKY, 3a
JIOTIOMOTOI0 TMHJIKOBOi TPYOKH, sIKa SIBJIsIE COOOI0 BHUPICT LMUTOIUIA3MH YOJIOBIUKX
3apoctkiB (Mai. 3.13).

VYV KBITKOBHX pPOCIMH MWJIKOBAa TpyOKa MPOpOCTaE€ MIX KIITHHAMHU MATOYKU 1
BXOJIUTh y TOPOKHHUHY 3aB'A31, BPOCTAIOYM B 3apOJKOBUUN MIIIOK. 3 MHJIKOBOI TPYOKHU
BUXOJSITH JBa criepMii. OuH 3 HUX 3JTMBAETHCA 3 SUIEKIITUHOIO, YTBOPIOIOUN JTUTUIOTIHY
3UTOTY, APYTHH — 3 IEHTPAIBHOIO IUILIOIMHOI KIITHHOIO 3apOJKOBOTO MIlllKa, SKa B
PE3YNbTaTI CTa€ TPUILIOIMHOIO. I3 3UTOTH PO3BUBAETHCS 3aPOJIOK, a 3 IEHTPAIBHOI KIIITHHU
— eHnodocnepm — TIOKMBHA PEUOBUHA, KOO KUBUTHCS 3apPOJIOK Y XO1 CBOTO PO3BHUTKY.
3apoJI0K 1 €HI0CIIEPM Pa30M YTBOPIOIOTh HACIHUHY.

TakuM 4MHOM, 3aITIAHEHHS Y KBITKOBUX POCIIMH — II€ IOCUTh CBOEPIIHUIM MPOIIEC,
SAKUWA JICTaB Ha3By MOABIHOr0 3aruiiiHeHHsl. Takuii TUI CTAaTEBOTO TPOIIECY HE
TPAIUIAEThCA B XKOHIN iHIIH rpymi *uBHX opranizMis. Moro Brepme ommcas y 1898 p.
npodecop Kuiscekoro yuisepcurery Cepeiti I aspunosuu Hasawun (1857 —1930).

3anuiiiHeHHs1 Yy TBApUH. 3aIUTIHEHHS Y TBapUH B110YBA€THCA 32 €IMHUM TUTAHOM 1
SBJISIE COOOTO 3UTTS SUIECKIITHHH 1 ciepmaro3oifga. [Ipu mboMy BHECOK criepMaTo30iia B
MalOyTHIO 3UTOTY — TUIBKK MOTO T€HETUYHHUM Martepian (rarioiqHuii Habip XpoMocoMm),
KA MICTHTBCS B SApi. Y MOMEHT 3ITKHEHHS CIIepMaTo30ida 3 SHIEKIITHHO TepeTHS
YacTHMHA CIEpPMAaTOo30i/la MEePETBOPIOETHCA HAa TPYyOOUKYy, Kpi3b SIKY BUIIISETHCS BMICT
criepmaro3oifa. Ilo cyTi, 1e TIIBKK SApPO 13 CMAJAKOBUM MarepiajioM. Bimpasy micis
KOHTAKTYy CIIEpMAaTO30i/1a 3 SUIEKIITUHOIO Ha 11 MOBEPXH1 YTBOPIOETHCSA IILJIbHA 000JIOHKA,
sKa HE Ja€ 3MOTH IHIIMM CIEepPMaTo30ilaM MPOHUKHYTH B SHUICKIITHHY. OmXHOYACHO
BIIOyBa€eThCcsl mnepelynoBa LUTOIIIA3MU. TIIbKM TICIAS LBOTO CHAJKOBHI Marepiani
CriepMaTo30i/ia, 10 MOTPANKB y SUICKIITHHY, MOEAHYETHCSA 3 TCHETHUYHUM MaTepiajoM
AULEKTITUHU. TaKuM YMHOM YTBOPIOETHCS 3UTOTA.

3anuiiiHeHHT — OCHOBHAa ()OpMa CTaTeBOr0 IpOLeCy, XapaKTepHa I BCiX
OpraHizmiB, $IKi PO3MHOXKYITHCA CTATEBMM LLIAXOM a00 OJXHOKJITMHHHUX
OpraizmiB, sikuMm BJjacTuBa konyJsuis. IIpu npomy aBi ramioimni, Haiigyacriie
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JKiHOYA # Y0JIOBiYa, raMeTH 3JIMBAIOTHCA i 1aI0Th MOYATOK 3UI0TI — MepIiid KJIiTHHI
0araTOKJITHHHOrO OpraHizmy. Y MpeICTaBHMKIB TPbOX LAPCTB eyKapioTiB —
POCJIMH, TBApWH i rpubiB cTaTreBMil mMpomec Mac CBOI 0COOJMBOCTI. Y KBITKOBHX
POCJIMH 30KpeMa, BiH Bil0yBa€TbCs y BUIJISIAL OABIMHOIO 3aILJIi/THEHHS.

Ilepegipme cebe

1. ¥V domy momnsrae mpoiec 3amiAHeHHSI? 2. Y YoMy CyTh IpPOIECY MOJABIHHOTO
3aITiIHeHHA y pociuH? 3. SIki 0cOOIMBOCTI 3aIUTiIHEHHS Y TBApUH?

§ 59. IIOHSATTA I ETAIIM OHTOT'EHE3Y.
EMBPIOHAJIbHUI PO3BUTOK

Tepminu i nonammsa:. onmozenes (IHOUBIOYaIbHULL PO3BUMOK). DI0NI02IS PO3GUMKY:
ougepenyianrbha akmueHicmo 2eHie, emopiozenes, NoCmemOPIOHAILHUL PO3BUMOK.

IlonsitTsi OHTOreHe3dy. KokHUI OpraHi3M NPOTATOM YChOTO >KUTTS INPOXOJUTH
IHOUBIIyaJIbHUM  PO3BUTOK, a00 oOHTOreHe3. OHTOreHe3 BHBYAaE Hayka 0i0Jioris
PO3BHUTKY.

Y 0araTtokJITUHHUX OPraHi3MIB OHTOI'€HE3 3BHUYAWHO PO3MOYMHAETHCS 3 MOMEHTY
YTBOPEHHSI 3UIOTH M 3aKiHUyeTbcsl cMepTio. [lpu 1mbOoMy Oprasis3M He TUIBKH POCTE,
30UTBLIYIOUHCh Y PO3MIpax, a il MPOXOAUTD Psii PI3HUX JKUTTEBUX (Pa3, HA KOXKHIN 3 STKHX
Ha0yBae 0co0MBOI OyA0BH, MO-PI3HOMY (DYHKIIIOHYE, a B JEAKUX BUNAAKAX KapAUHAIBHO
BIJIPI3HSAETHCS CIOCOOOM JKUTTS.

B OIHOKIITUHHUX OpraHi3MiB OHTOTEHE3 OXOIUTIOE TEPIoJl BijJ TMOSIBU KIITHUHHU B
pe3ynbTaTi MOy MATEPUHCHKOT 1 10 BIACHOTO MOAUTY KIITHHU a00 110 11 CMEPTi.

Koxuuii BUI opraHi3aMiB Mae CBOIO MporpamMy OHTOTEHE3y, 110 nependayae HaoOip,
TPUBAJICTH 1 MOCIIIOBHICTh €TamiB po3BUTKY. [Ipy IbOMy OHTOTeHE3y OY/Ib-9KOT OCOOMHU
IpUTaMaHH1 1HIUBITyajIbHI, a TAKOX BUIOBI i POJIOBI OCOOIUBOCTI.

[Iporpama OHTOT€HE3y — II€ HINIO 1HINE, SK peaji3allig 3alucaHoi y TeHax
cnagkoBoi 1H(popmarii. ToMy crneuu@iyHICTh OHTOr€HEe3y Ha PIBHI OKPEMHUX OCOOWH
BHU3HAYAETHCS 1HIMBIIyaIbHUMHU KOMOIHAIIISIMU T'€HIB, @ HA PIBHI BUJIIB, POJIB 1 POJUH —
0COOJIMBUMU IF'€HaMU, BIACTUBUMU KOXHIM CUCTEMATUYHIN IPyIi OPraHi3MiB.

Y TBapuH 1 KBITKOBHX pOCIMH OHTOT€HE3 TMOAUISIIOTh Ha JBa MEPIOJH.
EmOpionanbHuili po3BUTOK, a00 emOpioreHe3 TpuBae BiJ YTBOPEHHS 3HUICOTH [0
HapoJUKeHHsT abo Buxony 3 siug  (y pOCIMH —  YTBOPEHHA  HACIHUHM).
IocTemOpioHaIbHUIT PO3BUTOK PO3MOYMHAETHCS HAPOKEHHSIM a00 BUXOAOM 3 Ml U
3aKIHYY€ETHCSI CMEPTIO OPTaHI3MYy.

IIporikanusa emOpiorene3dy. 3arajibHy cxeMmMy eMOpioreHe3y MOKHA YSIBUTH SK
HACTYITHICTh TakuX (as:

* [IOCJIIIOBHI MOJUIM 3UTOTH, IO 3aBEPIIYIOTHCS YTBOPEHHSIM OaraTOKIITHHHOTO
3apo/jiKa, SIKUM CKIIAJa€eThCA 13 COTEHB 1 HaBITh TUCSY OJHAKOBUX KJIITHH;

* nudepeHItialis KITHH, 0 BEIE 10 YTBOPSHHS TKaHWH,

* 3aKJIa/IaHHS OPTaHiB 1 PICT 3apOJIKa.

[Iporiec eMOpiOHATBHOTO PO3BUTKY OaraTOKIITUHHUX TBapWH BKIIOYAE TpU
OCHOBHHMX €Tamu: IpOOJEHHS, TacTPYJIAIi0 1 IEpBUHHUIN opraHorere3. Po3mounHaeThcs
eMOpioreHes 3 MOMEHTY YTBOPEHHSI 3UTOTH.
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OHTOreHe3s — mepioa KUTTSA OPraHi3My BiJ 3UroTv (MEPBUHHOI KJIITHHH) 10
cMepTi. 3a weil yac opranismM npoxoaurthb psaa pa3 — craHiB, HA AKUX BiAPI3HAECTbCSH
Oya0BOI0, (PYHKIiIOHYBAaHHAM i cmocoO6oM :kutTd. PoO3pi3HAIOTH [ABa eranu
OHTOTeHe3y: eMOpioreHe3 — 3apoJAKOBHi PO3BUTK; i MOCTEMOPiOHATBHUI PO3BUTOK
— MepioJ *KUTTHA OPraHi3My BiJl HAPOJAKeHHs (BUXOY 3 AiIIs) 10 CMEPTI.

Ilepegipme cebe

1. IITo Take onTorenes? 2. Yomy oHTOreHEe3 KOKHOTO BHIY CYBOPO CIICIIH(IIHIIA?
3. Ha sxi nepioau noainsitoTh oHTOreHe3? 4. Sk npotikae emOpiorenes?

§ 60. TUIIK NOCTEMBPIOHAJIBHOI'O PO3BUTKY.

PICT OPT'AHI3MIB

Tepminu i nowamms: uenpsmull i NPAMUlL PO3BUMOK,; JTUYUHKA, Memamop@po3s,
picm,; cmamese 003pPiBaAHHSL.

ITocremOpioHanbHUE PO3BUTOK. Y TOCTEMOPIOHAIBHOMY TEPIOJI PO3BUTKY
OpraHi3My 3aBepInyeTbcsi POpMyBaHHS OpraHiB TiJ1a, BIIOYBAIOThCA CTATEBE JI03PiBAHHS 1
PO3MHOXKEHHS, HACTAIOTh CTAPIHHS 1 CMEPTb.

VYci cripaBkHI 0araTOKIITUHHI OPraHi3Mu 3a TUIIOM MOCTEMOPIOHATBHOTO PO3BUTKY
MOYKHA ITOJIIJIMTH Ha JIBI TPYITU: 3 TIPSMUM 1 3 HENPSIMUM pO3BUTKOM (Mau.-ku 3.14-3.16).

Henpsimuii po3BUTOK TpuTaMaHHUN JuIle OaraTOKIITUHHUM TBapuHaM. lle Ti
BUIAKH, KOJIU 3 UL 3'ABJIAE€THCS JIMUMHKA — 3apOJIOK, KWW X0 1 CUIIBHO B1JIPI3HAETHCS
BIJI JOpOCIMX OCOOMH OYJIOBOIO, aje B)KE 3IaTHUN CaMOCTIMHO >XUBHUTHCS. JIMunMHKa
3aBkau oOyAoBaHa MPOCTIIIe W pO3MIpOM 3a3BUYail MEHIA BiJl JOPOCIOTO OPraHi3My.
Marouu 0co0JIMBI TUYMHKOBI OPraHU, BOHA MOKE BECTH 30BCIM 1HIIMI CITOCIO XUTTS, HIXK
3pul OCOOMHU CBOTO BUAY. Y JMYMHOK BIJCYTHI HaBITh 3apOJKOBI CTaTE€Bl OpraHu, 3a
SKMMH MO>XHA BCTAHOBUTH, B KOO BOHA PO3IB'€TbCS — y CAMKY UM y CaMIIf.

OOOB'SI3KOBOI0  YMOBOIO HEIPSIMOTO PO3BUTKY € HasBHICTb MeTaMOp(o3iB —
rMOOKHUX TEPETBOPEHb OpPraHi3My, L0 BiAOYBaIOTHCS MPOTATOM MOCTEMOPIOHAIBHOIO
nepiony KUTTA. Y Mpolieci PO3BUTKY JIMYMHKOBI OpraHy 3HUKAIOTh, a iX MICIle 3aiiMaroTh
OpraHu, BJIaCTUBI JOPOCIIA TBapHHI.

YoMy OUIBIIICTH TBAPUH OOOB'SI3KOBO MPOXOJUTH JUYMHKOBY CTafil0? BBaxkaioTs,
o0 1€ TOB'A3aHO 3 Je(PIIMTOM MOXKHBHUX PEUOBUH, SKMX HE BUCTA4a€ B SIUIL JUIsS
3aBEpUICHHS] 3apOJKOBOTO PO3BUTKY. Y pe3yibTaTl AWTHHYATa 3'SBISIIOTHCS Ha CBIT
HEJOPO3BUHEHUMH, IO CYT1, OyIy4H 1€ 3apoaKamMu. BaxnBoio rnepeBaroo JUYUHKOBOTO
pPO3BUTKY € Te€, M0 HAWYacTile JIWYUHKA 1 JOPOCIi OCOOMHM JKUBYTh Y PI3HHX
cepenoBuIax. TakMM YMHOM SIKOIOCh MIPOIO YCYBA€THhCSI KOHKYPEHLISI OCOOMH OJIHOTO
BU]Ty 34 PECYPCH.

IIpsavMuii po3BUTOK — 1€ TUIl PO3BUTKY, 32 SKOIO HEMOBJS ab0 OpraHizm, LIO
3'IBUBCS 3 SIUIIA, 32 CBOEIO Oy/IOBOIO HE BIJIPI3HSIETHCS BiJl TOPOCIOTO OpraHi3My. ¥ HbBOTO
HeMae creur(iuHux opraHiB abo CTPYKTYp, aje€ BIH Ma€ MEHIII pO3MIpU U CTATEBO
He3piui. [lomanpmmii HOro po3BUTOK MOB'SI3aHUKA 3 POCTOM 1 CTATEBUM JO3PIBAHHSIM.
[IpsMuii TN PO3BUTKY XapakTEpPHUM JUIsi HAMOUIbII BHCOKOOPTaHI30BAaHUX TPYII
xpebeTHuX (TU1a3yHiB, MTaxXIB 1 CCaBIliB), a TaKOXX OKPEMUX MPEJACTaBHUKIB IHIIUX TPYI
TBApWH: BIMYACTMM YepBaM 1 YEPEBOHOTUM MOJIIOCKAM, MAaJIOIIETUHKOBUM YepBawm,
'sIBKaM 1 aByKaM.
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Oco0suBocTi pocty pociaun i TBapuH. OAHUM 3 TOJIOBHUX pE3yJIbTaTiB
OCTEMOPIOHATBHOTO PO3BUTKY € 30UIbLICHHS JIHIMHUX PO3MIPIB 1 Macu OpraHizMy, IO
JOCSITAETBCS Y TMPOIIECi pocmy. Y HOTO OCHOBY MOKJIAJIEHO JBAa MEXaHI3MU: 301JIbIICHHS
KUTBKOCT1 KJIITHH, IO JOCATAETHCS NUIIXOM KIITHHHHUX OB, 1 pICT CaMUX KJIITHH, IO
BiIOYBA€THCS 32 PAXyHOK 30UIBIIICHHS 00'€EMY IIUTOIUIa3MH.

Pict BHIIMX pPOCAWMH HA3WBAIOTh BEPXIBKOBHM, OCKUIBKH BIH 3IIMCHIOETHCS 32
paxyHOK KIITUHHHUX TMOAUIB y MepucTteMax. BepxiBkoBi MepucTeMu 3a0e3MeuyioTh piCT
KOpPEHS 1 BEpXIBOK MaroHiB y JOBXHWHY, BCTaBHI — IIOJOBKEHHS MDKBY3JB, O14HI —
CTOBIICHHS cTeben 1 KopeHsa. PociamHu poctyth yce cBoe kutTtsa. Pict pocnun
KOHTPOJIOETHCS imocopMOHaAMU.

PicT TBapuH TakoX 31HCHIOETHCS 32 PaXyHOK KIITHHHUX MOJUIIB 1 POCTY CaMHX
KIITHH. AJie B PI3HUX TKaHWHAX IIed Mpolec BiAOyBaeThCs mo-pisHOMY. Hampukian,
KJIITUHHI MOJIJTM Y HEPBOBIH 1 M'sI30B1M TKaHWHAX JIFOJAWHH BIIOYBAIOTHCS TUIBKH Y TIEP10/]
3apOJKOBOTO PO3BUTKY, a B CIIOJYYHIH 1 €MiTeNlaabHIi TKAHUHAX — YCE KUTTS.

Ha BiaMmiHy BiJ pPOCIUH, Kl POCTYTh NMEBHHMMH YaCTHHAMH CBOrO TUIAa, TBApUHH
pocTyTh yciM TiioM. IIpydoMy B OJHHMX BHAIB OpPraHi3MIB PICT HE MNPUIHUHIETHCS
IPOTATOM yCchoro XuTTs (y pu0), y ApyruxX TPUBA€E IO MEBHOI BIKOBOI MexXl (y MTaxiB 1
CCaBIIIB), Yy TPETIX B1AOYBA€ThCA TUIBKU Yy MEPIO IMHBKH (PaKOMOAIOH] Ta KPYIJIl YEpBH),
a y 4eTBEPTUX — TUIbKU HA CTA11 JIMUUHKU (KOMaXH).

Pict xpeOeTHMX TBapUH KOHTPOJIIOIOTH CHEIalbHI 20pMOHU pocmy, SKi
BUJIIJISIIOTHCS Y TiMOPi31, a TaKOXK hakmopu pocmy, O CUHTE3YIOThcA Yy nedidii. [{ikaso,
0 Ha pICT JIOJed BIUIMBAIOTh TAaKOX cTareBl TopMoHW. He BumaakoBo pi3ke
MPUCKOPEHHSI POCTY CIIOCTEPIraeThCs y TEpiojJ] aKTUBHOIO CTATE€BOTO JO3PIBaHHS: Y
niBuat y 12—13 poxkiB, y xjomiiB — y 15—16 pokiB. ¥ 18—20 pokiB piCT NPUITUHAETHCS
30BCIM.

CrareBe 103piBaHHA — KIIOYOBa CKJIAJ0Ba MOCTEMOPIOHAJIBHOTO PO3BUTKY.
TBapuHu, sKI 3aBepUIIM EMOPIOHATBHUN PO3BUTOK, M€ HE € CTAaTeBO3PUIMMHU 1
PO3MHOKYBATHUCSI HE MOXKYTh. Y 0aratbox BUIB Ha I[i{ CTaJlii OHTOTEHE3y CTAaTEB1 OpraHu
B3araji BiICYTHI. ¥ 1HIIMX — III€ HE MOXYTh (PYHKLIOHYBaTH, OO0 ISl IIbOTO HEOOX1AHO
OpOWTH MEeBHUM Tmepioa po3BUTKY. (CrTareBa 3puIiCTh CaMiliB MPUNAAAE HA MOYATOK
CIIEpMaTOTeHe3y, a CAMOK — Ha MEepPIITy OBYIISIIIIO.

CrateBa HaJIEXKHICTh MPEICTABHUKIB OUIBIIOCTI PSAAIB KOMax, MTaxXiB 1 CCaBIliB
BU3HAYAETHCS] Y MOMEHT 3aIUIITHEHHS 1 3aJIe)KUTh TIILKU BiJl HA0OPY CTATEBUX XPOMOCOM
y 3uroTi. Y pu0, 3eMHOBOJHHUX 1 IIa3yHIB (JOpMyBaHHS CTaTl B1I0OYBA€ThCS BXKE B MEPIOJ
NOCTEMOPIOHANIBHOTO PO3BUTKY M 0araTo B YOMY 3aJ€KHTh BIJl YMOB CEpPEIOBMIIA.
Bimomo, mo pi3ke miABUIICHHS TEMIEpaTypu BOJU, Y SIKIM PO3BUBAETHCS iKpa pubd, Bene
JI0 TIOSIBM Y TTIOTOMCTBI JIMIIIE CaMIliB. bisbiiie TOoro, 301IbIIEHHS KiTBKOCTI CaMIliB y puO
MO>KHA BUKJIUKATH OY/b-SKOI0 HECIPHUSATINBOIO JJIsl PO3BUTKY JTUYMHOK 1 MAJIbKIB 3MIHOIO
cepenoBuia XuTTs (comorocti adbo pH Bonu, aedinurom kopmy ToIio). Bix remnepatypu
1HKYOAIIii s€1b 3aJIeKUTh CTaTh TOTOMCTBA Y Yepernax, KpOKOAUIIB 1 3Mii.

IcHYIOTH TIEBHI 3aKOHOMIPHOCTI CHMameeo020 003pisaHHs, BIACTUBI TIILKU TIEBHUM
rpynam opraHi3miB. 30KpeMa, AJis CCaBI[iB BUABJICHI TaKi ABl 3aKOHOMIPHOCTI:

* CaMKH JIO3PiBarOTh IIBU/IIIE BiJl CAMIIIB,

* cTaTeBa 3PUIICTh HACTAE paHillle, HIXK 3aKIHUYETHCS PICT 1 1I03piBaHHS OpPraHizmy.

IIpouec mocTeMOpPIOHAJILHOTO PO3BUTKY MOKe OyTH NMpsAAMUM I HempsiMum. B
OCTAHHBbOMY BHMIA/JIKY BiH Bill0OyBa€ThCcH 3 JUUYMHKOBUMHM cTagiaMu. Ha meil nmepion
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NpUNAaga€e ocraroyHe (OpMYBaHHSI OpraHiB, Ppict i crareBe [103piBaHHS,
PO3MHOKEHHS1, CTAPiHHSA Ta CMEePTh OPraHi3MiB.

Ilepegipme cebe

1. Ski oznaku nuuumHku? 2. YoMy st GaratboX TBapuUH CTajlis JTMYUHKOBOTO
pPO3BUTKY € 000B'si3k0BO0? 3. SKuil po3BUTOK Ha3uBarTh mnpamMum? 4. Yum
BIJIPI3HAETHCS PICT POCIHH BiJl pOCTY TBapUH?

§61. TPUBAJIICTB ) KUTTS, CTAPIHHSA I CMEPTH

Tepminu i nouammsa: nepioo odicumms; CMAPIHHA, CMepMb, MAKCUMALbHA
MPUBANICIb HCUNAL.

IIlo Take TpuBadicTh KUTTA. OHIEIO 3 XapaKTEPUCTUK OHTOTE€HE3Y € HOro
TpuBadicTh. TpuBagicTh JKMTTA B OpraHi3MiB pi3HMX BHIIB HeoaHakoBa (Ta0m. 3.10).
OAHOKIITHHHI ICTOTU aKTHBHO JKUBYThH (HE y BUIJISII Cropyd a00 LUCTH) SKHANOLIbIIE
KUJIbKa 10, TOAl SIK KUTTS OaraTOKJIITUHHUX OPraHi3MiB 4acOM PO3TATYEThCS HAa COTHI
pokiB. O4EeBUAHO, YUM 3 OLIBIIOrO YMCIA KIITHH CKIAAETHCS TIJIO OpPraHi3My W 4uMm
CKJIaJHIIIE BIH MOOYJOBaHUM, TUM HaAllHIIIE (PYHKIIOHY€E i TUM MOBUIBHILIE MPOTIKAIOTh
y HbOMY ITPOLIECH CTAPIHHS.

CrapiHHA — TIOCTYNOBE TOPYIICHHS HOPMAaJIbHOTO (DYHKIIIOHYBAaHHS, BTpaTa
3JJaTHOCTI O PO3MHOKEHHSI 1 BIAHOBJICHHSI YIIKOJDKEHUX TKAaHHMH 1 opradiB. Crapitounii
OpraHi3aM BTpada€ 3[aTHICTh IIBUIKO IPUCTOCOBYBATHUCS JI0 YMOB HAaBKOJMIIHBOTO
CepeloBHILA, MPOTUCTOATH Pi3HUM iH(pekisaM. Ilpouec crapiHHS HeMUHydYe Bele N0
OPUPOAHOI CMepPTIi — HEOOOPOTHOTO NPHUNMHEHHS (YHKIIOHYBAaHHS OpraHi3My.
baraTokiTHHHI ICTOTH — POCJIMHU 1 TBAPUHH, HABITh JOCUTH OJIM3bKI Y CHCTEMAaTHYHOMY
BIJIHOIICHHI, MOXYTh MaTH PI3HUN TMEpioa >KUTTA. BiAMIHHOCTI y MaKCHMAJbLHIH
TPUBAJIOCTI KUTTH Y TIPEACTABHUKIB OJIHOTO KJIACY XpeOETHUX MOKYTh CTAHOBUTH Y JIBa,
JIECSATh UM CTO pa3s.

CrapiHHs i TPUBAJICTD KUTTH JIOAUHM. [[OCATHEHHS Cy4YacHOT MEAUIIMHU Maike
BJIB1Y1 301NN TPUBATICTh KUTTS JroJel. JIOCHITHUKYA CTBEPKYIOTh, IO MPOTATOM
Maiike BCI€T JIFOACBKOI 1CTOpIi CepelHsl TPUBAIICTh KUTTS Oyjia JyXe HEBEIUKOI —
npubu3no 30—35 pokiB. Ilounnaroun 3 XVIII cr. nenmami Oinblie droaed mouanu
JOKMBATU J10 TMOXWJIOro BiKy. HuUHI cepemaHsi TPUBANICTh KUTTSA 3aJ€KHO BiJI KpaiHU
ctaHoBUTh 60—80 pokiB. [Ipuyomy, yuM BHILMK PIBEHb >KUTTS B KpaiHi, TUM OulbllIa
TPUBAJICTH XUTT 11 TpomMazsH. [IpoTe npu mboMy HE BAAETHCS 301TBITUTH MaKCUMATbLHUAN
BiKk mroauHu. O4YeBUIIHO, BIKOBA MeE)Ka, BCTAHOBJICHA JIIOAWHI il OpraHi3MoM, He
nepesutrye 120 pokiB, xod € 3ragyBanHs po 140—160-piyHIX TOBrOKHUTENTIB.

[Ilo HEoOXimHO 3HATH I TOro, IMIOO0 KWUTH JOOBIIC. Big dWoro e 3aaeKuTh?
Hacammnepen Bin reHeTH4HOi ckianoBoi. JloOpe Bimomo, mo y OaTbKiB-IOBIOKUTENIB 1
Tty noBroxkurteni. KpiM Toro, aye BaKIHBO KUTH B €KOJIOTTYHO YUCTOMY CEPEIOBHIIIL.
He BumaaxoBo cepem TIpCbKUX HApOJIB HaWOUIbIIe JtOAEH, BiK skux mnepeBurus 100
pokiB. He MeHII BaXXJIMBO BECTH 3IOPOBHM CIHOCIO >KHUTTS: HE KypUTH, HE BKUBATU
HApPKOTHKHU, HE 3JIOBXKWUBATU CIUPTHHUM, HE Tepeinatv, iCTU MpOCTi W 370pOBI CTPaBH,
MTUTH YACTY BOIY.

BaxxnuBoro CK/1agoBOIO JOBIOJITTS € KATTEBA aKTUBHICTH. BCl JTOBroOXXKHUTEN 10
OCTaHHIX JHIB XUTTS 3aiMaucs (Hi3UYHOIO YU 1HTEJICKTYJIbHOO TIpalIeto.

BaxinBo0 XapaKTePUCTUKOK MOCTEMOPIOHAJILHOTO PO3BUTKY € CTYIIiHb HOTO
TPUBAJIOCTI Y 4Yaci, AKY HA3MBaIOTh MePiooM KUTTHA. Pi3Hi BUAM oOpraHismMiB MaThb
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HEOJJHAKOBY TPHBAJIICTH KUTTS. 3a3BHUYAH BOHA BHIIA y BEeJMKHX 32 PO3MipaMu
Oprai3miB, IKHM TAKOK IPUTAMAHHI HU3bKI TeMIIH POCTY i 103piBaHHS.

Y BHIIMX TBAPMH JOBIOKMTEJSMH € BHAM 3 A00pe PO3BUHEHMM TOJIOBHUM
MO3KOM. /[0 TOBroKUTENiB BiTHOCATS i JIIOUHY.

Ilepegipme cebe

1. Illo Bu 3Ha€eTe PO TPUBATICTH KUTTA? 2. SIKi O3HAKH XapaKTEpHi AJsl CTapiHHS?
3. SIxi opraHi3Mu € JOBTOKUTEISIMHU 1 IKOTO BiKy BOHHU focsaraiots? 4. 1o Tpeba pobOurtwy,
100 >KUTH J0BIIIE?
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§ 62. )KUTTEBI IUKJIMU: IX OCOBJHUBOCTI Y PI3HUX TIPYII
OPT'AHI3MIB

Tepminu i nonamms: npocmuii i CKIAOHUL HCUMMEBL YUKIU, YepPSYBAHHS NOKOJIIHb.

YuM SKUTTEBUM LUK Bipi3HA€TbCA Bia OHTOreHedy. JXuWTTeBUM IHKI
OpraHi3MiB, SIKI pO3MHOKYIOTECS CTATEBUM IIITXOM, — I1€ BCl (pa3u ogHoro ado KIITBKOX
OHTOTr'€HE31B, [0 IMOCIIJIOBHO BiIOYBAaIOTHCS OAMH 34 OAHWM BLI BUHUKHEHHS 3UTOTH IO
CTaTEBOTO PO3MHOXEHHS, PE3YJIbTATOM YOT0 CTAa€ HOBA T€HEpallis 3UroT. TakuM YHHOM
YKUTTEBUH ITUKII 3aMUKAETHCA. ['0JIOBHI BIIMIHHOCT1 OHTOT€HE3Y 1 )KUTTEBOTO ITUKITY TaKl.

IlIpocTHii *KUTTEBUI IUKJ € BIAPI3KOM KUTTEBOTO IUISIXY OPraHi3My BiJl 3UTOTH
JI0 CTaTeBOI 3PUIOCTI (npueaoatime: OHMO2EHE3 — Ye HCUMMEBUU ULIAX OP2AHIZMY 810
Hapoodicenusi 0o cmepmi). Ilpu 1bOMY HOBa TreHepalis OYyJIOBOI YU CIIOCOOOM
PO3MHOKEHHSI HE BIAPI3HIETHCS BIJl MOMEPEAHBOI. Y THUX OJHOKIITUHHUX OPraHi3MiB, Y
SAKUX CTaTeBUH Mpoiiec abo BiICYTHIN, a00 BiJIOyBaeTbcs 0€3 YTBOPEHHS TaMET, )KUTTEBUN
IIUKJI TOTOXKHUW OHTOTEHE3Y.

CriaaHuii ;KUTTEBUI UKJI TIepe10ayae YepryBaHHs MOKoJiHb. [{e o3Hauae, 1o
MK TOKOJIHHSMH OpraHi3MiB, SIKI PO3MHOXYIOTbCS CTAHJAPTHUM CTATEBUM IUIIXOM
(To6TO0 HUIIXOM aM(IMIKCUCY), 3'SBISETHCA OJHE a00 KUIbKa MOKOJIHb OCOOWH, IO
BIJITBOPIOIOTHCSI HECTAaTEBUM MLUIAXOM abo mnapTreHoreHe3oM. (TareBe 1 HECTaTeBe
MOKOJIHHS BIAPI3HIIOTHCS HE TUIBKKM BHUJIOM PO3MHOXKEHHS, OYJO0BOIO Tijia, CIIOCOOOM
KUTTSA, @ B OLTBIIOCTI OPraHi3MiB — WI€ ¥ MJIOIAHICTIO KJIITHH, 3 SIKUX MOOYJO0BaHE TLJIO.
UepryBaHHsl TOKOJIHb B1IOYBA€ThCS JUIIE B €YKAPIOTUYHUX OPTaHi3MIB Yy SKUX
BIJIOYBAEThCS MEHMO3, € CTaTeBUU MpoIlec 1 3arUlHCHHS. TakuM YUHOM, CKJIaJIHHMA
)KUTTEBUM LIUMKI — HE OOMH, a, IMIOHAMMEHINIE ABa, a B 0araTb0x BHUIMAJKaX 1 OUIbIIE
OHTOTCHE31B, OCKUIBKM MICTHUTh Yy c001 1Bl 1 OuIblle TeHepallii opraHi3MiB, IO
BIJIPI3HSIIOTHCA CITIOCOOOM PO3MHOKEHHS.

KutreBi HUKIM PI3HUX Tpyn opradismiB. YepryBaHHsl TIOKOJIHb B
OJHOKJITHHHMX eyKapioTiB. Y TmpokapioTiB 1 OLIBIIOCTI BHUIIB OJHOKIITHHHHUX
€YKapioTiB JKUTTEBI IUKIW JOCUTh MNpocTi. BOoHM, SIK 1 OHTOreHe3, PO3MOYHMHAIOTHCS
YTBOPEHHSIM HOBOi KJIITMHM ¥ 3aKiH4ylOTbcs 11 moauioM. OpHak y HU3LI Tpyl
Napa3uTUYHUX HAWIMPOCTIIIMX, 30KpeMa CIOPOBHKIB, 1 0ararbOoX OJHOKIITUHHUX
BOJOPOCTEH, HANIPUKIAA y XJIAMiJIOMOHAIM, KUTTEBUH MUK MPOXOJNUTH 3 YePTyBaHHSIM
MOKOJIIHb.

Bumi pocauHuM: mepexig Bil ramioiiHO-IMILUIOIAHOIO [0 JAMILIOIHOIO
JKMTTEBOTO IUKAY. JKUTTEBI MUKIM BUIIMX POCIUH — 1€ YEPryBaHHS JBOX TMOKOJIIHb
OpraHi3MiB: TaruIoiTHOTO 0AraTOKIITUHHOTO 2aMemoghima i TUILIOITHOTO cnopoghima. Ha
rameTodiTax PO3BUBAIOTHCS CTATEBl OPraHU eamemareii, y SKUX MITO30M YTBOPIOIOTHCS
rameTy. 37IMBalOYMCh, OCTAHHI J1al0Th MMOYATOK JAMIUIOINHOMY MOKOJIIHHIO opraHi3MiB. Ha
cTafii cmopodiTa MUISIXOM MEH03y YTBOPIOIOTHCSA TAIUIOIHI CIIOPH (CHOpo8uti metios), 3
SKUX 3HOBY YTBOPIOETHCS TameTodiT. [Ipyu 11bOMy B KUTTEBOMY MHKJII TaKUX BHUIIUX
POCIIMH SIK MOXO0nOOQiOHI SIBHO JOMIHYy€ TaruioigHa ctanuis. HemoBropiuawii cropodit
pO3BHUBa€EThCs Ha ramero dirti (man. 3.18).

Y naayuis, xeowis, nanopomei TepeBaxkae AUIUIOINHA cTaais cropodita. Y
HACIHHUX pociur TameTo(iT (MUJIKOBE 3€pPHO 1 3apOJKOBHIA MIIIOK) pPEIyKOBAaHUMU 1
BBAXKAETHCS YACTHHOIO CrIOpodiTa, a TOMY HE € CAMOCTIHHUM OpPraHi3MoM. TakuM YHHOM,
y TOJIOHACIHHHUX 1 TOKPUTOHACIHHUX POCIUH J>KUTTEBUA IUKI BIIOyBaeThcs 0e€3
YyepryBaHHs MOKOJIHb 1 TUIBKK Ha AUIUIOAHIN (a3l pO3BUTKY.
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CkiaagHi SKMTTEBI LMKJIM TBAPUMH € YEPryBaHHAM [OKOJIHb JIUILIOIIHHUX
oprani3miB. Ha BiamiHy Big pocnuH 1 TpubiB, y sKuX ramioigHa ¢(asza 3a3Buyaii
MIPEICTaBIICHa OKPEMHUM MOKOJIIHHAM OPTaHi3MiB, y TBAPWH BOHA 3BEJICHA JIO CTaJil TaMeT.
[Tpu 11bOMy cTaTEBl1 KJIITUHU YTBOPIOIOTHCS HUIIXOM MEHO03Y, KUl Ha3UBaIOTh TAMETHUM.
TomMy ckmamHi KUTTEBI UKIN TBApUH MOXYTh OyTH TMOB'S3aHI JIMIIE 13 YEepPryBaHHSIMU
MOKOJIIHb JIMIUIOTAHWX OPTaHi3MiB, $Ki BIAPI3HAIOTHCA OJHE B OJHOTO CIOCOOOM
pO3MHOKEHHsI. binblia YacThHa BUAIB TBApUH MAIOTh NPOCTUH JKATTEBUM ITUKJI, IO
PO3MOYMHAETHCS 3UTOTOI0, a 3aKIHYYE€TbCS CTAaTEBUM PO3MHOXKEHHSM. TUIBKH Yy
OPUMITUBHUX 1 HalyacTilie Mapa3uTUYHUX MPEACTABHUKIB ILOTO LAPCTBA 30€periucs
CKJIAH1 )KUTTEB] [IUKIIU.

UepryBaHHs CTaTeBOTO Ta HECTaTEBOT'O PO3MHOXKEHHS BJIACTUBE
KuuwikogonopodichunHum. Ilpu 1boMy cTajis MoJiila € HeCTaTeBOI (a300 >KUTTEBOTO
LUKy, 1] 9ac sIKO1 pO3MHOXKEHHS B10OYBAa€ThCS IIJIIXOM OpYHBKYBaHHS, a MEAy30iqHa
— crareBoro. CKIagHUMl JKUTTEBUM LUK 13 3MIHOI HECTAaTE€BOTO 1 CTaTeBOIrO
PO3MHOXKEHHSI TaKOX BIIACTUBUN OKPEMUM TpYyNaM CHIPIYKOBUX 4epeig, 30Kpema
exXiHOKOKY, IKU! Ha JTUYMHKOBIA CTafll pO3MHOXKYEThCS IIIAXOM (pparmeHTauli ¢inu, a y
JIOPOCIIOMY CTaHi B OCTaTOYHOMY Xa3siiHI — cTaTeBUM NUIIXoM (Mair. 3.17).

JlpyruM pi3HOBUIOM CKJIQAHOTO XUTTEBOTO IUKIY, XapaKTEPHOTO TIIbKU IJIs
TBApWH, CJiJ BBAXKATHU 4YEPryBaHHS aM(IMIKTUYHOI (HOPMaJbHOI) 1 MApTEHOTE€HETUYHOI
(dbopM cTaTeBOro po3MHOXKEHHs. L{ell TUIT )KUTTEBOTrO LIUKITY BIACTUBUI yciM cucyHam. [ B
IbOMY BUMAJKY aM(DIMIKTUYHE PO3MHOXKEHHS B1JIOYBAETHCS B OCTATOYHOMY Xa3siHi, SIKUM
€ XpeOeTH1 TBapUHM, TOJI SIK JIMYMHKHU B1ITBOPIOIOTHCS MAPTEHOTCHETUYHUM LUIIXOM Yy
T1J711 Y4ePEBOHOTHUX MOJIFOCKIB, KOTPI1 € X MPOMIKHUMU Xa3sIMH.

CkaagHi KMTTEBI UMKJIM — 4YepryBaHHA MOKOJiIHb OpPraHizamiB, 110
BIIPI3HAKOTHCA OyI0BOK i PO3MHOKEHHSIM, BJIACTHBI JeIKMM Napa3suTUYHUM
HaHnpocTimuM, rpudam, OiIbLIIOCTI BOAOpPOCTed, 0AraTbOM BHIIUM POCJHHAM i
Julle JesiIKMM TpynaM OarartokJiTHHHMX TBapuH. IIpuyomy ckpi3b, Kpim
NpeICTABHUKIB napcrea TeapuHu, Big0yBaeTbcsl 4YepryBaHHsA TaIUIOIAHOL i
AMILIOIIHOI (pa3, MPUYOMY raMeTHHI CIOCI0 PO3MHOKEHHS 3MIHAETHCH CIIOPOBUM. Y
0araToKJITHHHMX TBapHMH ramioigHa ¢asza 30epiraerbcs TiIBKH Ha CTalili ramer,
CIIOPHM BiJCYTHi, a 4YepryBaHHf IMOKOJIHb MOB'fi3aHe TWIbBKU 3 0CO0JIMBOCTIAMM
PO3MHOKEHHS.

Ilepesipme ceoe

1. V YoMy mossiratoTh NPHUHILMIIOBI BIAMIHHOCTI TaKUX MOHATb, SIK OHMO2eHe3 1
ocummesutt yuka? 2. Y 4oMy MOJSATal0Th OCOOIMBOCTI KUTTEBOTO IUKIY pociuH? 3. Y
YOMY MOJISTAI0Th OCOOJIMBOCTI KUTTEBOTO IIUKITY TBAPUH?

§63. PETEHEPAIISI. EMBPIOTEXHOJIOII I KIOHYBAHHS

Tepminu i nowammsa. KiimuxHe Oupepenyito8ants, MOMUNOMEHMHICIb,
KAIMUHHA Mepanis, pe2eHepayis, KIOHY8aAHH s, OIUHIOKU, eMOPIOMEeXHOI02Is.

IoHATTS TOTHNMOTEHTHOCTI. Byab-SKUil OpraHi3M, 1O CKJIAAAE€THCS 3 MUIbSP/IB
pi3HUX 3a OYJI0BOIO 1 (PYHKIIISIMU KJIITUH, TTIOXOJUTh BiJl OJIHIET 3aILI1ITHEHOT SUIICKIITUHH
— 3urotu. Lle o3Hayae, 110 3 OJIHI€T HECHEN1aTi30BAHOI AYKE BEJIMKOI KIITUHHU CIIOYATKY
IUISIXOM JIpOOJICHHS YTBOPIOIOTHCS COTHI TaKMX CaMHUX HECHEIlali30BaHUX APiIOHIIIMX
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KJIITHH, a TIOTIM Y XO/1 HACTYITHUX IMOJILJIIB TOCTYMOBO 3MIHIOIOTHCA 1X dhopma i po3MipH i
BOHHM MOYMHAIOTH CHEMiali3yBaTUCA. 3 LUX KIITHH YTBOPIOIOTHCS 3apOJKOBI JIMCTKH, B
SKUX  BIIOYBA€ThCS  MOJANbIIa  CHEIiami3aiis KITHH, Y  Pe3yJbTari  dYoro
3al04aTKOBYIOTHCS Ti 200 1HINI OpTaHH Tijia i YTBOPIOETHCS OAraTOKIITUHHUN OpraHi3M.

Yci 1l MOCHiIOBHI €Tanu 1HIWBIAyaIbHOTO PO3BUTKY € HACHIJIKOM KJITHHHOIO
audepeHilOBAaHHA — YTBOPEHHS 3 OfHI€] 0ATbKIBCHKOT KIITUHU BEJIMYE3HOI KIIBKOCTI
PI3HOMaHITHHUX 3a OyZ0BOIO Ta (YHKIISIMU TaK 3BaHUX CHEI[iali30BaHUX KIITHH. B OCHOBY
IIbOTO TIPOIIECY MOKJIAJICHUN MEeXaHI3M peaiizallii cnaakoBoi iHdopmallii, SKUi moJsarae B
TOMY, IO Ha pI3HUX e€Tamax pPO3BUTKY OpPraHi3My B THUX YU IHIIMX MHOro KIITHHAaX
aKTUBHUMH € P13H1 I'PYIIU I'eHIB.

BrnactuBicth 3urotu abo IHIMKMX KIITHH JaBaTH IMOYaTOK HOBOMY OpTaHi3My
HA3MBAIOTh TOTUNMOTEHTHiCTIO. CIipaBa B TOMY, IO SHUIEKIITHHA HE MPOCTO MA€ MOBHUMN
HaOlp TEHETHYHOro Marepiany (HMM BOJIOJII€ KOXHA KJIITHHA), a, Ha BIIAMIHY BiJ
COMATHUYHMX KJIITHH, B KX OJIHI T€HU aKTUBHI, a 1HII PENpecOoBaHi, Yy 3UTOTI BCl F€HU
30epiratoTh MOTEHIIHY aKTUBHICTh. ¥ 0ararbox MpOCTO OPraHi30BaHUX 0araTOKIITUHHUX
TBAPUH 1 JEAKUX POCIWH KJIITMHU 30€piratoTb TOTHIOTEHTHICTh y JOPOCIOMY CTaHi
OpraHizmy.

CaMe 3 TOTMNOTEHTHOCTI KJIITHH BHTIKA€ 3HAaTHICTh IEBHUX OPTraHi3MIB 10
BEreTaTUBHOTO PO3MHOXKEHHs. BereraTuBHE pO3MHOKEHHSI 3a3BMYail BIacTHBE rpudam,
BOJOPOCTSIM 1 6araTbOM BHJAaM HACIHHUX POCHHMH. Y TBAapUH PO3MHOKEHHS YaCTUHAMU
CBOTO TiUIa Y NPUPOJHUX YMOBax TPAIUIAETHCS JIMIIE Yy JOCUTh HU3bKOOPIaHI30BAHMX
1ICTOT — Tr'yOOK, KUIIIKOBOTIOPOKHUHHUX, TUIOCKHUX 1 0araToneTHHKOBUX YEPBIB.

Kmituaun  3apojakiB  ccaBIIB Ha cTaaii  OjJacTylnu BTpPAvarOTh BIIACTHBICTH
TOTUIOTEHTHOCTI, MEPETBOPIOIOYUCH Y IUIIOPOMOTEHTHI. 3 HUX MOXKYTb (hOpMYyBaTHUCS
pI3HI KJIITHMHHM, TKAaHWUHU 1 OpPTraHW, aje HOBUU OpraHi3M YTBOPUTHUCS BXKE HE MOXE.
HeBenuka KUTBKICTh TaKUX KIITUH 30€pIraeThCs B JIOPOCIOMY OpTaHi3Mi JIFOJAUHH — II€
CTOBOYPOBI KJIITHHM.

VY Halll yac BUKOPHUCTAaHHSI CTOBOYPOBUX KIITHH a00 iX MPOAYKTIB Y MEIULMHI, 1110
JICTANI0 HA3By KAIMUHHOI mepanii, BBAXAIOTh TMEPCIEKTUBHUM CIIOCOOOM TOJI0JIaHHS
HACHIAKIB 0aratbox JyK€ BaXXKHX XBOpPOO: 3JIOSKICHUX HOBOYTBOPEHB, MOPYIIEHb
(GyHKLIA IMyHHOI CHCTEMH, MATOJOrid OOMIHY pedoBUH TOowO. [Ipu mpoMy ponb HHX
KJIITUH TOJIATa€ He B JIIKYBaHHI SIK TAKOMY, @ y BIIHOBJIEHHI (DYHKIIiil KICTKOBOI'O MO3KY,
KpPOBI Ta IMyHHOI CUCTEMH MALIIEHTA MICIIs TPOBEICHHS JIIKYBaHHS.

Jlesiki TOCHiAHUKY BBaXKaIOTh, 10 13 CTOBOYPOBHUX KIIITUH MOKHA OyJie CTBOPIOBATH
TKAaHWHU W HAaBITh BHUPOIIYBATH Il OpraHW IJIsi TPAHCIUIAHTAIl 3aMICTh JOHOPCHKHX
opraHiB. ['0JloBHa TiepeBara IpOTO MiJXOMY IMOJSITa€E B TOMY, IO IIi OpraHW MOXKHA
BUPOCTHUTH 3 KIIITHH CAaMOTO TAIli€HTa, 1 MICIS Mepecaaku iX He BiATOpraTUMe IMyHHa
CUCTeMA.

Perenepanisi ik HACJiIOK TOTHMIOTEHTHOCTI KJITHH. Y KOXHOMY OpraHi3mi
MPOTATOM KHUTTS TOBCSAKYAC BiOYBAIOTHCS MPOIECH BIIHOBICHHS YaCTUH aboO OpraHiB
Tia. Y JIFOAWHU, HANPUKIaA, TOCTIHHO BIAPOKYEThCS 30BHINIHIA mmIap mikipu. [ltaxu
CKMJIalOTh cTape mip's MW BIAPOLIYIOTh HOBE. 3BIp1 3MIHIOIOTH IIEPCTHUM MOKpHUB. Y
JUCTOMA/IHUX JIEPEB HABECHI BUPOCTAE€ HOBE JUCTSA. YC1 TBApUHHU 1 POCIUHU MOXKYTh
3aroOl0BaTH paHM, a JeSKi 3/1aTHI HaBITh 3aHOBO «B110Y/I0BYBaTW» BTpad€Hi opraHu. Yci 1l
MPOLIECH, TTOB'A3aH1 3 BIIHOBJIEHHSIM OPraHi3MOM CBOTO TiJIa, HA3UBAIOTh pPereHepaliclo.
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UuM opraHizM OpOCTIIIMI 3a CBOEI OyJ0BOIO, TMM OLIbIlI€ B HHOI'O BHUPAKEHA
3MATHICTh A0 pereHepaii. Tak, rigpa a0o TiaHapis MOXYTh 3 JIETKICTIO BiJIPOJIUTH
OpraHi3M 3 KPUXITHOI YacTKH Tina. Takoro caMor0 BIACTHBICTIO BOJIOAIIOTH 1 6araTto BUIIB
pociuH. Y Oezonii, HAPHUKIIA, HOBA POCIUHA MOXE BIAHOBUTHCS 31 MIMATOYKA JIUCTKA, &
TPOSIHIA YU CMOPOJMHA MOKE MEPETBOPUTHUCA HAa KYIl 3 HEBEJIMYKOTO MaroHa 3 JBOMa
JUCTKAMH.

XpebOeTHi TBapuHU TaKUMH (EHOMEHATBbHUMH 3/11I0HOCTSAMU HE BOJIOAIIOTH, OJIHAK
MOXYTh BIJITHOBUTH TEBHI YaCTUHU CBOTO TiIa. Pubu 06e3 mpobiieM pereHepyroTh IUIaBIl
a00 Jycky, xBocTtaTi am(pibii — KIHIIBKH, SIIIPKH — XBICT. Y CCaBIIIB 3JaTHOCTI [0
pereHepariii He BTPAaTWIHU TUIBKM TKaHWHHM, B SKHUX IOCTIMHO BiJOYBarOThCA KJIITHHHI
MOAIM, — CIIOJIyYyHa Ta emTemaibHa. ToMy B JIIOJIMHM pEereHepye IIKipa ¥ IediHKa,
3pOCTAalOThCS KICTKH, ajié BUPOCTUTU HE Te, 100 HOTY, a i HaBiTh HOBUW Najiellb He
BJIA€THCA.

KionyBanus y npupoai. JlocuTe 4acto y npupoal TPaIusIETbCsl KIOHYBAHHS —
NpOIEC YTBOPEHHS TEHETHYHO IJEHTHYHOTO IOTOMCTBAa IIJISIXOM HECTaTEBOTO
PO3MHOXKEHHSI ab0 mnapTeHoreHely. BoOHO BiacTMBE Mailke BCIM  OJHOKIITUHHHUM
opraHizMam 1 TUM, IO PO3MHOKYIOTbCSI BEr€TaTUBHO, NAPTEHON€HETUYHUM POCIMHAM 1
TBapyHaM, PO3BUTOK SIKMX MOYMHAETHCS 3 HE3AIUIHEHOI SUICKIITUHUA (SUIEKIITUHN Y
TaKUX OpPraHi3MiB YTBOPIOIOTHCS 3 MOPYIICHHSIMHU MEH03y, a TOMYy BOHM JIUIUIOiIHI a0o
TPUILIOI]H1).

Ane mpupoaa pi3HOMaHITHa, 1 TOMY HaBITh Yy CCaBIliB, 30KpeMa B JIIOJIUHU, 5K
BUHSITOK, MOKE BIJIOYBATHCSI HECTATEBE PO3MHOKEHHSA i KIIOHYBaHHS. TaKM BUHSITKOM €
OJTHOSIIIEB] OJIM3HIOKM, SKI PO3BUBAIOTHCS 3 OJIHIET 3aILTITHEHOI 3UTOTH — TOMY iX IIIe
HA3UBAIOTh MOHO3U2OMHUMU. | €eHETUYHO BOHH a0OCOJIIOTHO 1€HTHUYHI, HAJIeKaTh 10 OJHIET
ctati. OTXe, 3a BCIMa KpUTEPISIMU iX MPAaBUIIBHO BBAKATH KIIOHOBUMHU OpraHi3MaMH.

Opnak y 75 % BUNankiB OMU3HIOKYU JIOJEH — pi3HoAlUYesi (Noni3uecomui), OCKIITbKA
MOXOAThH B PI3HUX 3UTOT. BoHM MOXyTh OyTH OJHOT ab0 pI3HUX CTaTei, a 3a CBOIM
TEHETUYHUM CKJIAJIOM 1ICHTUYH1 y cepennbomy Ha 50 %.

IItyyHe ki1oHyBaHHsA. HUHI MIKpOXIpypriuHa TeXHIKa JOCAIJIA TAKUX BUCOT, 1110
0e3 0COOIMBUX TPYJIHOUIIB YJIA€ThCS MOAUITMTH eMOPIOH CCaBIlsl HA CTafll ApoOJIeHHsS Ha
KUJIbKa YacTHH, 3 SKUX MOXHA BUPOCTUTH HOBI opraHi3mMu. [[ns mporo cmijg 3poOutu
KiJIbKa MaHinysnii. Crioyatky eMOpIOH Ha paHHIM cTaii pO3BUTKY HEOOX1AHO BUNHSATH 3
MaTE€pPUHCHKOI'O OPTraHi3My, MIKpOXIpYpTrIYHUM LUISIXOM MOJIIMTH HOro Ha KiJIbKa YacTHH,
a TMoTIM a0o0 MIACAAUTH — IMHAAHmMyeamu Yy CIU30BY OOOJIOHKY MaTKd, abo y pasi
BIJICYTHOCTI MiXOJIAIIOTO PELHUITIEHTA, A0 CIYITHOI HaroJu 3aMOPO3UTH Y PIAKOMY a30Ti
3a Temneparypu -190°C. locnimpkeHHs Kkpiohioi02ie — BUCHUX, K1 JOCTIKYIOTh 110 Ha
OpraHi3aM HHU3bKHUX TEMIIepaTyp, MOKa3aid, M0 3a HAAHU3bKUX Temmepatryp 92 %
eMOpiOHIB 30epiraloTh >KUTTE3JATHICTh. 3rOJOM iX MOKHA YCIHIIIHO IMILJIAHTYBaTH B
MaTKy, CTBOPHUBIIIM Y TaKu# cmoci0 kioH. Pi3HOMaHITHI Mikpoomepailii Ha eMOpioHax 3 iX
HACTYITHUM IMJICAJKECHHSM Yy JKIHOYMN OpraHi3aM 3 METOI BHUPOCTUTH HOPMAJBLHUN
Oprasi3m, JIiCTajli Ha3By eMOpioTexHoJjorii. EMOp10TeXHOJIOT1i MHUPOKO 3aCTOCOBYIOTHCS
1] 4Yac pO3BEICHHS [IIHHUX MOPiJ TBAPHUH, a TAKOXK Y MEIUIMHI y XOA1 JIIKyBaHH1 *KIHOYO1
O€e3II1JHOCTI.

Jisi  BCiX O0araToOKJITHHHMX OpraHi3MiB XapakTepHa peresHepamis —
BJACTHBICTH OOHOBJATH a00 BiHOBJIIOBATH MiCJA TPaBM YAaCTHHH CBOr0 Tijia.
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Perenepaniiini mpouecu jayxe JIerko BiI0yBalOTbCA Y HU3bKOOPTraHi30BAHUX TBAPUH
i OultbmiocTi pocCaMH, B HAKHX COMATHMYHIi KJIITHHH HaBiTh 30epirarorb
TOTUNOTEHTHICTL —  3JaTHICTb  JaBaTHM  MOYAaTOK HOBOMY  OpraHi3smy.
BucokoopranizoBani TBapuHHu, 30KpeMa XpeOeTHi, MOKYTh BiJIHOBJIOBATH TiJIbKH
AesIKi YACTMHM CBOI'O Tijia 200 00HOBJIATH KJIITHHH OKPEMHUX TKAHUH.

Ilepesipme ceoe

1. o o3Hayae sBUIE TOTUMOTEHTHOCTI? 2. SIKI BJACTUBOCTI MarOTh CTOBOYpOBI
KJIITHHU? 3. UuMm BiApIBHAIOTBCA pereHepaliiHi MNpolecd MNPUMITUBHUX 1
BHUCOKOOpPraHi30BaHUX TBapuH? 4. SIK yTBOPIOIOTHCS MOHO3UTOTHI OJM3HIOKH? 5. Y SKUX
OpraHi3MiB y MPUPOJHUX YMOBAX PO3MHOKEHHS BIJIOYBAETHCS HUIAXOM KJIOHYBaHHS? 6.
1o cob6oro sBIIA€ MPOIEC MITYYHOTO KIOHYBAHHS Y XpEOETHUX TBAPUH?
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§64. TOMEOCTA3 IHAUBIAYAJIBHOI'O PO3BUTKY.

Tepminu i nowammsa: 2omeocmas po36UMKY, KPUMUYHI nepioou emopioceHnesy,
6a0U PO3BUMK).

IIlo Take romeocTa3s po3BUTKY. [HAMBIAyanbHUN PO3BUTOK OCOOMH KOKHOTO BUIY
Mae€ YiTKy TeHETUYHO 3aKpIIyIeHy nporpamy. JIuiie opradizMu, 1o ii peanizyBaiu, MaloTh
yC1 IIAaHCU BUPOCTH, JO3PITU ¥ 3aJTUIIUTH YUCICHHE TTOTOMCTBO. BiacTuBICTh OopraHizmis
BUKOHYBATH MPOrpaMy OHTOI€HE3y 3 MIHIMAJIbHOIO KUIBKICTIO MOMHJIOK Ha3UBAETHCS
roMeocTa3oM po3BUTKY. [IpoTe 13 30BHI HOPMAJILHUX 3UTOT JOCUTh YaCTO PO3BUBAIOTHCS
HEIMOBHOI[IHHI opraHi3Mu. BuHuKae 3anuTaHHs: 3 YUM 1€ TIOB'I3aHO?

Hacamnepen, 1aroTbes B3HAKW Pi3HI T€HETHYHI MOPYIICHHS, BUKIMKAHI MyTaIlisIMU
Ha PIBHI XpOMOCOM a00 OKpEMHUX IeHiB y MaTepHHCHKiN a00 OAThbKIBCHKii rameTax.

[TopymieHHss 1HAMBIAYAJbHOIO PO3BUTKY MOE CHPUYMHATH W TakK 3BaHUU
cepeJOBHUIIHHUIL cTpec — Pi3HI 30BHIMIHI (DAKTOPH, IO CHIIBHO AIIOTh Ha opraxi3M. Lle He
TUIBKH (DI3WYHI BIUIMBU Ha OpraHi3M, KOTPUN pO3BUBAETHCA (pi3Ka 3MiHA TEMIIEPATypH,
10HI3yI0Ul OMPOMIHEHHS; HECTauya KUCHIO), a W XIMIUHI areHTH. [[ns mrojneid HaOuIbiry
HEOE3IMeKy CTAHOBIIATh HE CTUIBKMA TOKCHYHI PEYOBUHHU, SIKI TACUBHO MOTPAILISAIOTH Y TUTIJT
3 HABKOJIMLIHBOTO CEPEAOBHUIIA, CKIIBKU JIKAPChKI MpenapaTy, siki BAKOPUCTOBYE KIHKa
miJ] yac BariTHOCTI. Benmukuil pu3uK A OpraHizMy, 110 PO3BUBAETHCS, SBISIOTH Pi3HI
BIpYyCHI i1 OakTepiaibHi 1HPEKIIii.

Kputuuni mnepionm emOpioreHesy JOAHMHM. Y MOMEHT MAaKCHMAJIbHOL
IHTEHCUBHOCTI TPOLECIB PO3BUTKY 3apOAOK CTa€ JyXKe€ CIPUHHATIMBUM 10 HETaTUBHUX
cepeqoBUIIHMX BIUMBIB. Came TOAl MMOBIPHICTP NOPYLIEHHS MpPOrpaMu PO3BUTKY
OpraHi3my € HailouIbIo. ToMy 11l EepioAr PO3BUTKY 3apOKa HA3UBAIOTh KPUTHYHUMHU
nepioxamu emOpiorenesy.

[lepmmii KpUTHYHUNA TIEPIOJT PO3BUTKY JIFOACHKOIO €MOpiOHa MpHUMNaJae Ha MepIil
nBa TWXHI. Y 11eil nepiog popMmyeThes Onactyna. K0 HEraTUBHUI BIUIMB HA OpPraHi3M
Matepi a0 Ha eMOpIOH JOCUTh CUJIBHMM, 3apOJIOK HalyacTillle TUHE ¥ BUBOJIUTHCS 3
OpraHi3aMy marepi. 3riJHO 3 HayKOBHMMH JaHUMH, YacTOTa MPUPOJHOTO IEepepUBAHHS
BariTHOCTI Ha I[bOMY TEpMiHI CTaHOBUTH Oyn3bko 40 % BiA ycCiX BariTHOCTEH, IO

BIJIOYyTHCA.
Jpyruit KpUTUIHUI TIepi0]] BHYTPIIIHBOYTPOOHOTO PO3BUTKY OpPraHi3My TPUBAE BiJ
20-ro mo 70-ro mHs michsA 3amiligHEeHHS. BBakaloTh, MIO 1€ — Yac MaKCHMaJbHOIL

Bpa3NMBOCTI 3apojka. [lepion emOpioreHe3y Bij MOMEHTY IMIUIAHTAIll 3UTOTH B CTIHKY
MaTKH 110 12-TO TWXXHS € KJIIOYOBUM Yy PO3BUTKY JIOMWHU. Y Tiel dYac BigOyBaeTbCs
3aKiIajaHds ¥ (OpMyBaHHs BCIX KHUTTEBO BAXKJIMBHX OpraHiB. ToMy B pa3i BIUIMBY Ha
eMOpIOH TaK 3BAHUX mepamozeHHux (PaxkTopiB MOXKYTh BUHUKHYTH Pi3HI aHOMalii, abo,
K X III€ Ha3uBalOTh, BaJM PO3BUTKY — BIIXWICHHS BiJ] HOpMaJibHOi Oyn0BU abo
(GYHKLIOHYBaHHS OpPraHi3MiB, 110 BUXOJATH 3a MeX1 HOpMHU peakuii. lle He nuiie pi3Hi
¢13uuHI  BaaM PO3BUTKY, a ¥, HaldyacTime, (i31070riyHl aHOMalli, NOB'I3aHl 3
NOPYIIEHHSIM OOMIHY PEUYOBHH.

o TepaToreHHUX (HaKTOPiB PO3BUTKY JIFOACHKOTO eMOpIOHA BIHOCSATH Taki: pi3Hi
CHJIOKPUHHI 3aXBOPIOBAHHS MaTepi, Hacamrmepend, IyKpoBUU aiabeT; TemmeparypHi ado
10HI3yIOUl BIUIMBHU; PI3HOMAaHITHI XIMIYHI pPEUYOBHMHU, B TOMY YHCI MEIUKAMEHTH,
aJIKOrojiib; JAesiKl 1H(QEeKIil, cepel HUX YpPaKEeHHS OJHOKIITUHHUM TMapa3uToM
MOKCONIA3MOI0 1 BIPYCOM, IO CIPUYUHSIE 3aXBOPIOBAHHS HA KPACHYXY.
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[Ticns 12 TwxHIB PO3BUTKY €MOpPIOH HaOyBa€ <«JIFOACBKOTO BUIJISAY» 1 3 IBOTO
MOMEHTY YK€ Ha3UBA€ThCA M1000M. llepion pO3BHUTKY, SKHIl HA3WBAETHCS ILIOIOBUM,
TpuBae Bif 12-ro TWXHS 10 MOMEHTY HApOJKCHHs. Y 11ed 4ac BiOyBaeThCs M03piBaHHS
opranisMmy — (opmyloTbcs HOBI TKaHWHU W opranu. Lli mpoiecu CympoBOIKYIOThCS
MIBUAKUM pocToM Iiony. HesBakaroun Ha Te, mo pi3HI (akTopu Bce IIE€ MOXKYTh
BIJTUBATH HAa BHYTPIITHROYTPOOHWIA PO3BUTOK NUTHHHU, iX OISl YK€ HE BHUKIMKAE BaJH
PO3BUTKY.

TpeTiii KpUTUYHUM TIEPIOJ] — TOJIOTH — HEOE3NMEUHUI Ji1 MaOyTHBOI JTFOIUHU
yepe3 MOKIIMBI TPAaBMHU HEMOBIIATH, HacaMIlepe] TOJIOBHOTO MO3KY. Y pa)K€HHs FOJIOBHOTO
MO3Ky MOX€E CIPHUUYMHUTH JTUTAYMii 1epedpaabHuii mapaniu. lle 3axBoproBaHHS
3a3BUYAil TIPOSBISETHCS M€ Y PaHHbOMY JUTHHCTBI, XapaKTEPHU3YIOUHUCh PYXOBHUMH
NOPYIICHHSIMU. Y TaKUX XBOPUX CIIOCTEPIralOThCA Mapaniiyi, CclIabKICTh M'A31B,
MOPYIICHHS KOOPUHAIl1, MUMOBLIBHI PYXH.

IIpouec IHAMBIAYAJBHOr0 PO3BUTKY iHOAI CYNPOBOMKYETHCH 300iIMM B
peaJizamii mporpaMm OHTOreHe3y B PpPe3yJbTAaTi MNOPYUIEHHSIMH T€HETHYHOIO
anmaparty, a0 HeraTMBHOr0 BWJIHBY i3 30BHi. Toai cmocrepiraloTbcsi pizHoro poay
BiIXMJIEeHHSI — BaJik po3BUTKY. Ile He TWIbKM MOMITHI BiIXW/IeHHS BiJi HOPMAJIBLHOIO
¢eHoTuny, a M pi3HIi mopymeHud MeTaldo0Ji3My Ta (QYHKUHIOHYBAHHSI OpPraHizmy.
Oco00.1uBO HeOe3me4Hi 30BHINIHI HEraTMBHI BIUIMBH HA PO3BHTOK Mail0yTHbOI
JIoAuHU 'y mnepmi 12 TuxkHiB — mepion emOpioreHesy, Koau Big0yBaeTbcs
(¢opMmyBaHHA OpraHis.

Ilepesipme ceoe

1. SlkuM YMHOM TMOpPYIIEHHS TEHETUYHOIO amapary MNPU3BOIATH A0 TOPYIIECHHS
nporpaMu po3BUTKY? 2. Slkuif yac po3BUTKY eMOpiOHA BBaXKAIOTh MEPIINM KPUTHUYHUM
nepiogom? 3. Jlo 4oro Moxe MPU3BECTH BIUIMB TEPATOTCHHUX PEUYOBUH y mepmnl 12
THXKHIB BariTHOCTI xiHKU? 4. flka OCHOBHA MpUYMHA JUTSYOTO 1IepeOpaIbHOTO Tapaniay?

Man. 3.13. I[loasiiftHe 3aruliIHEHHSI Y KBITKOBUX POCIWH: a — TMO3A0BXKHINA po3pi3
MaTOYKH; 6 — TPOPOCTaHHS MUIKOBOTO 3€pHA; B — IMPOHUKHEHHS MHIJIKOBOI TPYOKH B
3apOJKOBHUI MIIIOK, ¢ — TPOHUKHEHHS JBOX CIIEPMIiB Yy 3apOJKOBUN MIIIOK;, I' —
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3apOJIKOBHIA MIIIOK MICHs 3alUTiIHEHH: | — mpopocTaroye MUIKOBE 3epHO; 2 — MUIKOBA
TpyOKa; 3 — 3aB'si3b; 4 — 3pLIMI 3apOJKOBUI MIIIOK; 5 — criepMmii; 6 — sirexiTiHa; 7
— TOJISAPHI SA7pa, M0 YTBOPIOIOTH MOJSPHE TUIO: 8§ — 3UToTa; 9 — TPHUIUIOiAHE SAPO
CH/IOCTIEpPMY.

Tabmums 3.10

MakcuMmanesHa TPUBANICTL XUTTA Pi3HKUX BUAIB xpebeTHUX, POKIB

MonapHuM KMT 210
NoavHa 122
AdprkKaHCLKMA CNOH 86
Ccasui ‘ Wumnanae )
‘ Cobaka 34
Binka 16
Mwuwa xaTHs 4
Mpud ; 118
Nebiab 70
Mraxw lfony6 23
Nacrieka 9
Konibpi _ 4
[ananarocbka 4yepenaxa 177
MnasyHu HinbCbkKiA KpOKOAWUN 68
Auwipka npyaka 8—10
Ocetep 160
Com 60
Punbu Kapace 15
Myni 3

Man. 3.14. Metamop(o3 :xabu — TUTIOBUH TIPUKJIIA] HETIPSIMOTO PO3BUTKY.
1 — ikpa; 2,3 — pi3Hi (a3u po3BUTKY MYyroyioBka, 4 — moyiona xaba, 5 — gopocia
ocobuHa

52



B Cxema po3BuUTKY
Komax (Henpamun

PO3BUTOK METENUKA): /_—\
1 — anue (36inblueHo) : =
2 — yepsonopgibHa ‘ ey T,
NUYKHKA (ryCiHb) ! e
2 — naneuka -

4 — nopocnunii
OpraHiam

Man. 3.15. HenpsiMmuii pO3BUTOK METEJIHMKA

Mai. 3.16. [Tpsmuii
PO3BUTOK NTaxiB: 1 — cuHuil, 2 -
nepenena.
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Man. 3.17. CxkiuagHuii KUTTEBHI
[MKJI TBApUH HA TPUKIAAI CHHPOITHUX
KUIIKOBOMIOPOKHUHHUX: 1 — siine; 2 —
AWYWHKa; 3 — 3pinuidl momim: 4 —
HECTAaTeBE PO3MHOXEHHS, 5 — cTaTeBe
PO3MHOXKEHHS: 6 — He3plia Meny3a; 7 —
3pijia Meay3a.

9@ nHecTaTese NOKONIHHSA v
A o cTaTese NOKONIHHA Man.  3.18. OKurresmit  1uKin
* | mamopori; 1 — cmopasrii: 2 — crajuis
| 4 YOTUPHOX CIOP; 3 — MOJIOIUM TaMeTOdIT;
“C 4 — 3pinnﬁ_raMeT0(1)iT; 5 — anrepunii; 6
7 ® /2 |— apxerowmiii; 7 — cnepmarosoin. 8 —
~ M SIANeKIiTHHA; 9 — 3urora; 10 — momoamit
3 cnopogit; 11 — 3piumuii copodit; 12 —
CIIOpaHTiil.
Po3aia 1V
HALOPI'AHI3MOBI PIBHI OPI'AHI3AIIII " KUTTHS
TEMA 1.

§65. EKOJIOTIA IK HAYKA, If IPEJIMET TA 3ABJIAHHSI.
CEPEJOBMIIE ICHYBAHHA

Tepminu i noHamms: exoo2is; aymeKoo2is, 0emMeKol02is, CUHEeKO02is, OeHmoc,
NJIAHKIMOMN, HEUCMOH.

IIlo Take exouiorisi. TepMiH exonoeis 3anpononyBaB y 1866 p. HimenbKuil 610701
Epnem exkens (1834—1899), chopmyintoBaBIiyd HOro y TaKHil CIOCiO: «Imia €KOJIOTi€
MU pO3yMIEMO 3arajilbHy HayKy @pO B3a€MOBIJHOCHHHU OpPraHi3MiB 3 HaBKOJUIIHIM
CEpEeIOBUILEM, KyIU MU BITHOCHMO BCl YMOBU 1CHYBaHHSI».

IIpeamer i 3aBaaHHs ekoJiorii. ['0JJOBHUM 00'€KTOM EKOJIOTIYHUX JOCTIIKCHb €
OPUPOAHI KOMILJIEKCH >KMBHX OPraHi3MiB 1 cepeloBuIa iX >KUTTS. OO0'€KTOM BUBYEHHS
€KOJIOTII € 1 JIFOJINHA, 1 11 JISIIbHICTb.

Buxoasuu 3 Toro, 1o >kuBa MaTepis Mae€ KilbKa pIBHIB OpraHizailii, npeomemom
EKOJI02TYHUX 00CII0NCEeHb €: HA OPTaAaHI3MEHOMY PIBHI — HUMAHHA 83AEMOOII cepedosuuya
3 OKpemMumu ocoOuHamu;, Ha TOMYIALIHHO-BUAOBOMY — B3AEMOOIsI CYKYNHOCMI 0COOUH
00H020 BUOY, WO JHCUBYMb HA NEeBHIU mepumopii, Mixc coborw i 3 O006KILIAM, Ha
610chepHO-0101IEHOTUIHOMY — V2PYHOBAHHSA PI3HUX BUDIB, iX 83AEMOOISL OOUH 3 OOHUM i 3
cepedosueM HCUMms.
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Tomy B ekoJiorii 3a3BMYail BUAUISIOTH TaKl OCHOBHI HampsiMU: ayTeKOJIOTisl, 110
JOCTKYE 3B'SI3KM  OKPEMOTo OpraHizMy a0o BHAY OpraHi3MiB 3 HaBKOJUIIHIM
CEpEIOBUINEM; 1eMeKO0JI0TifA (TIOMyJIIALiifHa eKOJIOT1s1) — BUBYAE CTPYKTYPY Ta JUHAMIKY
TOMYJISAIIA OKPEMUX BHUJIIB; CHHEKOJIOTIsSl, III0 BUBYAE KUTTEMISUTHBHICT 0araToOBHUIOBUX
yIrpyIoBaHb TBAPUH, POCIHH 1 MIKPOOPTaHi3MIB y CEPEOBHILI 1X KUTTSI — JicaxX, piuKax,
MOPSIX.

3a 3aBIaHHAMU, SKI TOCTAIM TEepe]] Cy4aCHOIO €KOJOTI€r0, 11 MOXKHA MOIUIMTH Ha
3arajpHy 1 MPUKIIAHY.

3acanvna exonocis — Po3Ain OIOJOTIYHOI HAYKH, SKUH JOCHIJKYE 3arajibHi
3aKOHOMIPHOCTI B3a€MHUH >KMBHUX OpraHI3MIB Ta iX Cepe/oBHUINA XKUTTA. Y 1i 3aBIaHHSA
BXOJIUTh BUBYEHHS MEXaHI3MIB MPUCTOCYBAHHS OPraHI3MIB JI0 CEPEIOBMINA 1ICHYBAaHHS,
OITiHKa 010JIOTTYHOT MPOTYKTUBHOCTI 1 JUHAMIKU YHMCEIIbHOCTI MOIMYJIAIINA, po3poOKa Teopii
CTIAKOCTI 1 3MIHU €KOJIOTTYHUX CHUCTEM.

Ilpuknaona exonocis 3aMMa€ThCSl PO3B'SI3aHHAM BAKIMBUX TMPAKTUYHUX 3aBJaHb,
10 PETyIIOI0Th BIAHOCHHHU JIIOJUHU 1 TPUPOIH, 30KpEMA: CKIadaHHs MPOTHO31B 1 OL[IHKA
HETaTUBHOTO BIUIMBY [ISUIbHOCTI JIIOJMHU Ha TPUPOIY, 30€peKeHHS 1 palllOHAJIbHE
BUKOPUCTaHHS MPUPOJHUX PECYPCIB; PO3POOKA IHKEHEPHUX, EKOHOMIUHUX, MPAaBOBHX 1
COIIIAIFHUX 3aXO0/IiB, MOKIMKAHUX 3MEHIIUTH THUCK JIOAMHU Ha IPUPOAY, BIAPETYITIOBATH
1X B3a€EMUHU.

II{o Take cepenoBuie xKUTTA. CepeaoBULIE KUTTI — L€ YACTUHA MPUPOAH, KA
OTOYYE€ >KHB1 OPTraHi3MH 1 CIIPaBIIsi€ HA HUX MPsSMUN a00 HENPSMUN BIUIMB. Y CEpPEOBUIIIE
KUTTS BXOJSTh HE TUIbKU pi3HI (i3u4HI 1 XiMiyHI (a010TUYHI) KOMIIOHEHTH, a W >KUBI
opraHi3Mu cBoro abo iHIIOTo BUAY — OIOTHYHA CKJIajoBa. I3 cepemoBuIa *uBi ICTOTH
JICTAlOTh yCc€ HEOOXiJHE A KUTTS (PEUOBHHY Ta €HEPrit0) 1 B HHOTO XK BUIUISIOTH
MPOJIYKTH CBOTO METadoJi3My. 3a OCOOJIMBOCTSIMH yYMOB ICHYBaHHSI PO3PI3HAIOTH TPU
OCHOBHUX THUITU CEPEOBUILA KUTTH.

Haszemne cepedosuwye sxcumms — 1€ IOBEPXHsI CyX00Jy. TyT )KUBYTh OpraHi3MH,
Kl PO3MHOXYIOTbCA 1 PO3BHBAIOThCS a00 Oe3nmocepeHbO Ha MOBEpXHI 3emiil ado Ha
pocnuHax, y TOMYy 4YMCli ¥ JepeBax. Alie MpH IIbOMY BOHH MOXYTh NEPECYBATHUCA YU
MOJIFOBATH Y BOJI1 200 MOBITPI.

Boomne cepeoosuwe sicumms BKIItOYAE HE TUIBKU OKEaHH, MOPSI, pIUKH, 03€pa TOIIO,
a M Kalwoxki, MOpPOKHEUl Ta Kalnuigpu TPYHTY, 3alOBHEH1 BOJOK0. JlJIs Mapa3suTHYHUX
HaWmpocTIKUX 1 Oararbox OakTepiil CepeloBUIIEM KUTTS € LUTOIIa3Ma KIITUH
0araTOKJIITUHHUX OopraHi3MiB. T1, XTO )KMBYTh Ha JIHI BOAOWM, YTBOPIOIOTh YIPyHOBaHHS
OpraHi3MiB, sSIK€ Ha3UBAaIOTh OEHTOCOM, B TOBIIi BOJW — IJIAHKTOHOM, Ha IOBEPXHI —
Helictronom (man. 4.1, 4.2). Boma € TNEepBHHHUM CEPEIOBMIIEM JKUTTS, TYT BOHO
3apOAMIIOCS, 3B1JICH BUHMIILIO HA CYXOILI.

Haii6inpin cnierudiuaum ¢ nidzemue cepedosuwye dsxcumms. Jns HbOTO XapaKTepHa
BHCOKA LIUIbHICTD, Ne(ILUT KUCHIO i BIACYTHICTH CBITJIA. Y TaKUX YMOBaX MOXYTb XKUTH
auiie feski opradizmu. Lle TogoBHUM uMHOM OakTepii, a TakoX TpuOM i OKpemi BUIU
TBApWH: JIMYMHKUA KOMaxX, IOIIOB1 YEpBHU, OE3HOT1 36eMHOBO/IHI Ta JEsSK1 CCaBIIl.
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¢ Y
RS N %:4 Man. 4.2. Kion-Bogomipka—
Man. 4.1. MikpoCKOMi4HI BOJAOPOCTI | KJIACHYHHUI IPEACTABHUK OPraHi3MiB, IO
— rOJIOBHA CKJIaJI0Ba (DITOTJIAHKTOHY. BXOJISITh JIO CKJIaJly HEHCTOHY.

CyyacHa eKkoJIOTiI — HayKa [P0 BiIHOCMHM OPraHi3MiB 3 IHIIUMH
OpraHi3MamMu Ta cepeJ0BHILEM iX KUTTH — € He TiJIbKH HANBAXK/IMBILIUM HANIPSIMOM
Cy4acHol 0ioJiorii, a i MiKAUCUMILIIHAPHOI0 HAYKOIO, IKA J0CJIIKY€ HAUCKJIAIHILII
NnpooJIeMH B3a€EMO/Il JTIOAUHU 3 HABKOJHUIIHIM cepenoBuiieM. ExoJioriuyni npoodjemu
IUIAHETAPHOI0 MacITa0y NMPHU3BEJH 10 «eKOJIOri3amii» NMPUPOJIHUYUX, TEXHIYHUX |
TYMaHITADHUX HAyK, cepel SIKHX BHHHUKJIM: IH/KEHEPHA €KOJIOTif, couiajJbHAa
€KO0JIOTifl, CIJIbCbKOT0CIMOIAPChKA €KO0JIOTisl, KOCMIYHA €KO0JIOTisl TOLIO.

Ilepesipme ceoe
1. [ITo Take eKoJIOTisI 1 MO € MmpeaMeToM ii BUBUEHHS? 2. SIki 3aBHaHHS MOCTAIH
nepej] 3arajibHOl, a SIKI — Tepe] NMPUKIaIHOI ekosiorielo? 3. Y yomy rojoBHA

BIZIMIHHICTH BOJHOI'O Ta HA3€MHOI'O CepeIoBHI KATTHA?
866. EKOJIOTTYHI ®AKTOPHU TA IX BIIJIUB HA )KUBI OPTAHI3MHA

Tepminu i nonammsa: 6iomuyni, AOIOMUYHI Ui AHMPONO2EHHI eKON02IUHI (hakmopu;
epynosutl egpekm, 3aKOH AIMIMyoyo20 Gakmopa, 3aKOH MOAePaAHMHOCMI, KOMEHCALI3M,
MYMYQaisMm.

IIlo Ha3uBawTH exkoyoriYHNMu (paxkropamu. Bee, 10 0TOUY€ KUBI OpraHi3MH, €
cepedoguyem ICHY8aHHs, a OKpeMl MOT0 KOMIIOHEHTH, 5Kl Oe3mocepeHh0 ab0 HE MPSMO
BIUIMBAIOTh Ha YKUBI OPraHi3MH, € eKOJOriYHUMH (paKTOopamMu. YMOBH cepeloBUIIIa, 1110
BIUTMBAIOTh HA KUTTS OPTaHi3MiB, 3a3BUYAll MOJAUISIOTH HA TPU BEJIMKI Tpynu: O10THYHI,
a010THYHI i aHTPOTIOreHH1 (haKTOPH.

Sk KuBi OpraHizMm BIUIMBAKTH OAMH HAa O0AHOro. bioruuni dakropm — e
Halpi3HOMaHITHINI (OopMH BIIMBY SKMBUX OpraHi3MiB OJMH Ha OJHOTO Ta Ha
cepenoBuilie. BzaemuHn MK opraHisMamMu MOXYTb OyTH NMPSMUMH, aj€ YacTille MaroTh
3aMaCKOBaHMI, OTIOCEPEIKOBAHUIN XapaKTep.

bioTrnyH1 B3aeEMOI1i MOKHA MOTIIUTH HA 8HYMPIUHbOBUOOBE 1 MIHCEUOOSI.

HaiiGi1b111 04eBUAHUME 8HYMPIUHb08U008UMU BITHOCUHAMU € MPSIMI1 KOHKYPEHTHI
B3a€EMUHU OCOOMH OJHOTO BHIY, IIIO CTOCYIOTBHCS Xap4YOBHIX PECypCiB, MPHUTYIKY, MICIISI
JUISL pO3MHOXEHHS, OOpoThOM caMuiB 3a camKy. Jlo HenpsiMUX BHYTPIIIHBOBUAOBHX
OI0OTMYHUX CTOCYHKIB BIIHOCSITh, HANPHUKJIAJ, TaK 3BaHUN Zpynoeuil eghexm, 3TiTHO 3
SIKUM >KMB1 OpraHi3MH MOXXYTb YCITIIIHO UTH # PO3MHOXKYBATHUCS, JIMIIE MEpeOyBatOUYH y
rpymi.

Midiceudosi  010TMUHI B3aeMmofii HabaraTo CKIaAHimi # OaraTorpaHHILI.
['on0BHUMHM TYT BUCTYNAIOTh Mpogiuni 3B'13KHU, CyTh SKUX MOXHa CHOPMYITIOBATH TyKe
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MPOCTO: «XTO, UMM a00 KUM 1 B IKUH CHOCIO KUBUTHCS». TpodiuHi 3B'SI3KM MOXKYTh OyTH
IPSIMAMU 1 HEMTPSIMUAMU.

Po3pi3HstoTh ¥ iHIII TUIH, SIK TpaBUiio, Oe3mocepenHiX MIDKBUIOBUX KOHTAKTIB
0COOMH 200 MOMYJISAII.

Konkypenuyia — 11ie Toil BUNIAIOK, KOJIM, HANPUKIIAJ, OCOOMHU OJHOTO a00 PI3HUX
BHU/IIB 3MararoThcs 3a OJIMH pecypc. KoHKypeHTamMu IiJIKOM MOKHA BBAXKATH PUCH, BOBKA 1
Jucuyro: y HUX CIUILHUAN 00'€KT MOTIOBAHHS — 3a€yb OLIULL.

Xuocaymeo — B3a€MUHU MK JIBOMa OJITHAKOBUMHM 3a PIBHEM OpTraHizallii 1CTOTaMH,
0JIHA 3 SAKUX aKTHBHO TOJIIOE (XMXKAK), a Apyra € 00'€KTOM LbOTO MOJIOBaHHS (KEPTBOIO).
Haiibinpmie Xwkux 1CTOT y 1ApCTBI TBapuH. BOHM TpamuisiioThCs HaBITh Cepell
HalmpocTimux 1 rpubiB. OCTaHHI >KUBIATHCS MIKPOCKOMIYHUMHU JIMYMHKAMH KPYTJIHX
yepBiB. € XIXKaKu 1 cepell pocivH. BOHM yCHINIHO NMPUMaHIOIOTh KOMax (pocuuka).
XWKUX CTBOPIHb HEMAE TITLKYU B HA/IIIAPCTBI MPOKAPIOTIB.

Hapazumuszm € GopMoI0 BOPOXXKHX CTOCYHKIB OPraHi3MiB PI3HMX BHIIB, OJAUH 3
AKUX (Mapa3uT), MOCEJSIIOYMCh Ha Tl a00 B TUIl 1HIIOTO (Xa3siHa), )KUBUTHCS 3a HOro
PaxyHOK 1 3a0/it0€ HOMy BiA4yTHY mKoay. Ilapazutuyni opMu KUTTS 3yCTPI4arOThCS
cepen Oaktepiii, rpubiB, KBITKOBUX POCIHH (oMend, 60840K, paghiesis), HAUIIPOCTIIIHX,
pI3HMX YepBiB 1 WIeHHCTOHOTHMX. Ha BimMiHY Bij XWkaka, SKMA Bifpa3y BOWBA€E CBOIO
KEPTBY, Tapa3uT BUKOPHUCTOBYE CBOTO Xa3sdiHa IyKe JOBro W HaldJacrtimie Iie He
IPU3BOJUTH 10 CMEPTI Xa3sdiHa, OCKUJIBKH B pa3l MOAI0HOTO pe3ysIbTaTy MOKE 3aruHYyTH 1
caM mapasur.

Komencanizm € B3aeMuHaMU MK OCOOMHAMHM PI3HUX BHUIIB, SIKI iM HE IIKOISTH,
mpoTe i He Aar0Th KOPUCTI. PO3pi3HAIOTH KiJTbKa (JOPM TaKMX B3aEMUH.

Keapmupanmcmeo — CHiBXUTTS OpraHi3MiB PI3HUX BUJIB, 32 SKOTO OJIMH OPTaHi3M
BUKOPHCTOBYE 1HIIIOTO SIK KUTJIO ¥ JIKEpesno >KUBJICHHS Oe3 mKkoau ajisi maptHepa. Tak,
pubKa cipuax BIAKIAJAa€ IKPUHKA B MaHTIHHY MOPOKHHUHY JBOCTYJIKOBHUX MOJIFOCKIB
nepiiBHUIL 1 0e33y00ok. BHacHiok IbOTO IKPUHKH, IO PO3BHUBAIOTHCS, 3aXUIICHI
MYIIUICI0 MOJIIOCKA, ajle X MPUCYTHICTh Oaliyska IJis xa3siHa.

Haxnibnuymeo € BUMAAKOM, KOJU OJWH BHUJ TBApUHU (KOMEHCAN) Mia0upae
3aJIMIIKA 1K1 IHIIOTO — Xas3diHa, M0 Jy>X€ KOPUCHO JJIsi OJHOTO BUAY M aOCOJIFOTHO
Oaiigyke jusi iHmoro. KoMmeHcanamu € 0arato BHUIIB, IO KUBJISATHCS MaajioM (Ti€HH,
rpudu, BOpoHHU). A puba-npurunanra TPUKPIIUTIOETHCS CBOIM IJIABLIEM-TIPUCOCKOIO 10
HIKIPU aKyJIH i )KUBUTHCS 3aTUIIKAMU ii TPae3u.

MytyanisMm — pIiIKICHUI BHUIQJOK B3a€EMHO KOPHUCHOTO CIIIBXKUTTS OpPraHi3MiB
pi3HHX BHUAIB. SICKpaBMM NPUKIAJOM [bOTO € JumaiHuku. ['idu rpmba mocradaroThb
BOJIOPOCTH BOJIOIO 1 MiHEPAIIBHUMH PEYOBUHAMH, a BOJOPOCTh, 3/IIHNCHIOIOYN (POTOCHUHTES,
nocrayae rpu0y opraHiyHi pedoBMHU. HaouHIIIMM MpHUKIaOM MyTyali3My € B3a€MHUHU
KYWHHX CCaBIlIB 1 JIEAKUX BUIIB 1H(DY30pid, 0 KUBYTh y iX KHUIICYHHKAX. Y IBOMY
BUMAAKY Hi 1H(]Y30pii Hi ccaBellb HE MOXYTh 001MTHCS OJIMH O6€3 OJHOTO.

Jisi Ha opraHi3mMu (akTopiB HexkMBOI NMpupoan. AdioTMuHi dakTopu — 1€
BIUIMBU Ha OpPraHi3MHM HEXHBOi mpupoau. Hacammepen 1ie pi3Hi krzimMamuuwi, a TaKOXK
eeonoeiuni (penved), eeoepagiuni (TpyHT, Teuli, BITpU) gaxkmopu, ¢hizuuni (pamiamis) i
Ximiuni acenmu (Makpo- 1 MIKpPOEJIEMEHTH B TIPyHTI a0o y BOJi; Ta30BUH CKJaj
atMocepH) 1 HaBITh exonociuni kamacmpogu (1MoBeHi, moxexi). Kimmatuyni, gizudni Ta
XiMI4H1 (paKTOpHU BIUIMBAIOTh HAa OPraHi3MHU O€3M0CepeIHbO, a reosioriuHl ado reorpadivHi
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onocepenkoBaHo. CkaxiMo, OJM3BKICTh OKEaHy BH3HA4Ya€e BOJIOTUH 1 M'SKui
TEMITEpATyPHUN PEXKUM MPUIIATAIOYUX IO Y30EepExH K TEPUTOPIi.

Po3risHeMo OCHOBHI KiiMaTu4yHi (PakTOpu # OCOONMBOCTI iX BIUIMBY Ha >KHBI
OpraHi3MH.

Temnepatypy, MaOyTh, CITi/1 BBAXKaTH HAaWBaXJIUBIIIUM KJIIMaTUYHUM (PaKTOPOM, HA
KU pearyroTh yci 0e3 BUHATKY OpraHi3Mu. Bin TemmepaTypu Tija 3ajIeKUTh MIBUIKICT
MeTabomizMy. UuM BuIlla Temmeparypa, TUM BHINA MIBUIKICTb OOMiIHY PEYOBHH, POCTY,
PO3BUTKY 1 J103piBaHHsS opranizMy. OcoOJuBe 3HAUEHHA Mae TeMIlepaTypa y 30HaX 3
XoJogHUM KiiMatoM. OpHak, SK HE MapaJoKCaIbHO, OUIbII KPUTHYHOIO [JISl JKUTTA
OpraHi3MiB € BEpXHS MeKa TeMIIepaTyp, HI’K HUKHS.

[lle omuum BaxiuBUM ¢aktopoMm € eHepris CoHisl ¥ ocBiTieHicTh. COHsIYHA
CHEpris BU3HAYAa€ HE TUIBKM TEMIIepaTypy Ha MOBEpxHI 3eMii, a W € MEepBUHHUM
JoKepenoM  eHeprii. 3aBasku  cBITNIOBIM eHeprii CoHISE 'y pOCIUH BiIOyBa€eThCs
dboTocunTe3. BU3HaUYaNbHUM [JIs1 JKUTTS OPraHi3MiB, OCOOJMBO POCIWH, SK MPAaBWIO, €
HWKHIM TIOPIT OCBITJIEHOCTI.

Bojaa — ximtodoBa peuyoBHHA )XUBUX cucTeM. KokHa KJIiTHHA y cepeiHboMY Ha 80—
85 % cknagaeThes 3 Boau. He BUIaKOBO BOJIOTICTH CEPEIOBUILA KUTTS ¥, 0COOJIMBO,
nediuuT npicHOI BOAM — BU3HA4YaldbHUU (akTop i XKUTTA OaraTbOX OpraHi3MiB Ha
CyXOJ10i.

Sk npaBuiio, y MpUpPO/Il HA OPraHi3M JIi€ HE OJIUH SKUICH, a KiIbKa (akTopiB. Jlyxe
4acTO BaXKJIMBa iX KOMIUIEKCHA Mis. Hampukian, BIUTMB BHCOKOiI TeMIlepaTypyd Ha
opraHi3Mu Oyje HabaraTo BITYYTHIIIUM Y JIy>KE€ BOJIOTOMY a00, HaBIAKH, JYKE CYXOMY
cepenoBuiill, TOOTO 32 KpUTUYHUX TMOKA3HUKIB BOJIOTOCTI.

JlimiTyloui exoJioriuni ¢pakropu. 3akoH Jimiryouoro ¢akropa. Ha Oyab-skuii
KUBUM OpPraHi3M Yy TPHUPOII i€ HU3Ka PI3HUX abioTWyHuX (akTopiB. kim0 B3ATH,
HAIMPUKJIAJ], COCHY, TO ii JKMTTEIISIBHICTh BU3HAUAIOTh HU3bKA TEMIIEpaTypa B3UMKY 1
MaKCUMaJlbHa BJITKY, BOJOTOEMHICTh, CTPYKTypa 1 XIMIYHMM CKJIaJl TPYHTY, KUIBKICTh
OmajiB, OCBITJCHICTh JEPEBa, HASBHICTh 1 MAcCOBICTh MApa3wTIB Ta IIKIIHUKIB. KUl 3
Ha3BaHUX (PaKTOPIB HANBAXIMBIIIMI IJI51 KUTTS POCITUHU?

BusiBnisierhbcsi, BIAMOBIAL HA 1€ 3alIUTAHHS Ja€ 3aKOH JiMiTyo4oro ¢gakropa (mai.
4.3). IlpoBoAsiUM E€KCIIEPUMEHTH 3 MIHEPAJIHHUM KUBJICHHSIM POCIIHMH, HIMEIBKUM XIMIK
FOctyc JIi6iX BCTaHOBUB, 110 BpOXal CUIbCHKOTOCIOIAPCHKUX KYJIbTYp HacamIiepes
3aJIEKUTH Bl TOrO HEOOXIAHOTO POCIMHI XIMIYHOTO €JIE€MEHTA, HasBHICTh SIKOTO B IPYHTI
€ HarimeHmoro. Hanpukman, sikito B 1pyHTI Juiie 20 % docdopy Bix HE0OX1THOT HOPMH,
Kamemiro — 50 %, a Kamito — 95 %, TO HHM3bKa TPOIYKTUBHICTH POCIWH Ha TaKHX
IpyHTax Oyne BUKIMKaHa HecTadero gocdopy. OTxe, KO HOTO J01aTH 10 TPYHTY, TO
POCIIMHU TIOYHYTH MIBHJIKO POCTU. A SIKIO JOJATH CKITBKHU 3aBrOJIHO KaJBINIO 1 Kajito, a
dbocdop 3aMUIINTH y KOJUITHINA KUTBKOCT1, HIYOTO HE 3MIHUTHCS.
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BigHocHO cocHU cuTyaris 3 JTIMITYIOUuM (aKTOPOM
BUTJIAJIA€ TAKUM YMHOM. [lepeBo, 110 pocTe B TIHUCTOMY JIiCi,
Hacammepen moTpeOye CBITJIA, TOMY CKUIBKM WOro He
MOJIMBal, HIYOTO HE 3MIHUTHCS; HA CyXOMY MIIIAHOMY IPYHTI
dakTopom, 1mo 0OMeXye POLBITaHHS, CTaHEe ASIINUT BOIH, a
y OOJIOTHCTIH MICLIEBOCTI — BHCOKA TEMIIEPATypa BIITKY.

Man. 4.3. YHaOYHEHHsS 3aKOHY MiHIMyMy — «0od4ka
Jlibixa». Y mpoieci HamoBHEHHS OOYKM BOAA TOYHHAE
MEePEeNUBAaTUCS Yepe3 HaWKOpOTHIy [OIIKY, TOMY JOBXKHHA
HIIUX JIOIIOK YK€ HE Ma€ 3HAUCHHS.

3aKoH JIMITYI0U0ro (hakTopa 3BUYAHO (HOPMYITIOIOTH TAKUM YUHOM: OJis1 OP2aAHI3MY
abo nonynayii, Axki nepebysaromv y CcmabilbHOMY CMAHI, HAUOLILUL 3HAYYWUM €
eKoNI02TuHULL (hakmop, wjo nepebysac Ha c80iti MIHIMaNbHIU Medici. 30i1buleH s 003U YbO20
gaxkmopa eede 00 wW8UOKOI 3MIHU CIMAHY OIOJO2IYHUX CUCTEM.

3aKOH TOJIEPAHTHOCTI — TPUHUUI €KOJIOTil, 3TIHO 3 SKUM JiMIMyIo4um
Gdaxkmopom, wo 6uHaAuae NPOYBIMAHHA OP2SAHIZMY, MOdce OYmu K MIHIMYM, MaxK i
MAKCUMYM  eKOJIO2IYHO020 6NIUGY, Olana30H MIdC KPAUHIMU 3HAYEHHAMU 1 8U3HAYAE
CMYNIHb MONEPAHMHOCIE OP2aHI3MY 00 0aH020 Pakmopd.

[3 3aKOHY TOJIEpAaHTHOCTI BHUILIMBAE, IO BCl (PAKTOPH CEPEIOBUINA CIPUATIUBI 32
ONTUMAJIBHOTO JUIsl TAHOTO OpraHi3My piBHs BIUTMBY. Lleil piBeHb 3a3BU4ail OJU3BKUN J0
cepenHboro 3HaueHHs ¢akropa (Man. 4.4). Y 1npboMy BUNIAJKy OpraHi3M HiOM HE ToMivae
nii akropa. [Ipuyomy yuM mupmn Mexi Aii Oyab-skoro dakrtopa, uisi HOPMaJbHOI
KUTTEAISUTBHOCTI OpraHi3My, TUM BHIIAa HOTO TOJEPAHTHICTH J0 1bOro (pakTopa. Tomy
OpraHi3MH, 110 MAarOTh IIUPOKUN Jlana3oH TOJEPAHTHOCTI JI0 0ararboX eKOJOTTYHMX
dbakTopiB, 3a3BUYA MOUIUPEHI HANOIBIIIE.

BruiuB J110AMHUM HAa JKUBI OPraHizMM SIK Ipyna o0co0JUBHX €KOJOTiYHHMX
(axTopiB. J{isUIbHICTh JTIOJUHU BXE JABHO CTaja INIOOAIBHUM €KOJOTTYHUM (PaKTOPOM,
o HaOyB sl BCHOTO JKMBOTO Ha IUIAHETI TaKOTO CaMOTO 3HA4YECHHs, SK TeMmIepaTypa,
OCBITJICHICTh 200 BOJ1a. 3 OJTHOTO OOKY, 3a CBOEIO MPUPOAOI0 JIFOJJMHA — O10JIOTTYHUMN BU/I,
a TOMY ii IISUTbHICTh JIOT1YHO PO3TJIAAaTH K O010TMYHUE (hakTop. 3 1HIIOro OOKY, BIUIMB
JIOIMHU 30BCIM HE TaKWM, SK IHIIMX >XUBUX 1CTOT. JIoJMHA HE CTBOPIOE CEPEIOBHUIIC
ICHyBaHHsI, a pyhHye Horo. Came ToOMy JiSUIBHICTH JIIOJUHU BUALIEHA B OCOOJIUBY TpyITy
AHTPONMOTeHHUX eKoOoTTYHNX (pakTopiB. Lle BCl Ti BUIU MISIBLHOCTI JIFOJWHH, HACAMIIEPE]]
rOCIOJaPChKO1, SIKI BIUTMBAIOTh HA MPUPOJIHE CEPEIOBUIIE, 3MIHIOIOYM YMOBH 1CHYBaHHS
YKUBUX OpPTaHI3MiB.
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Mari. 4.4. Haouna imoctpaiiist 3akoHy TojepanTHocTi [llendopaa.

B ocranHi AecATUMITTS y 3B'SI3KYy 3 OYpXJIMBUM PO3BUTKOM TEXHIKA 1 POCTOM
YHCEJIBHOCTI HACEJICHHS yCs TUTaHeTa 3a3Hajla HEraTUBHOTO BIUTUBY JIHOJCHKOL JiSITTBHOCTI.
CremiaiibHi  aHaNMi3W TOKa3ajd, [0 TOKCUYHI PEYOBUHU — IHCEKMUyuou, SsKi
BUKOPUCTOBYIOTHCA JJIsi OOPOTHOM 13 IIKIIHUKAMU, TENEp MOXHA BUSBUTH Yy HAWOUIbII
BIIJTAJICHUX KyTOUYKaX 3eMHOI Kyl — B AHTapkTuai a6o Ha [liBHIuHOMY TT0TI0C1. BUKUIu
BYTJICKHCJIOTO Ta3y B aTMOc(epy CTaIHM NMPUINHOK MApHUKOBOTO €deKTy i mpu3BeIu J10
MOYaTKy TJI0OATbHOI 3MIHM KJIIMaTy Ha BCIM TIaHeTi. A MacoBe BUKOPHCTAHHS (PTOp- 1
XJIOPOPTaHIYHUX CHOAYK — (PEOHIB — Yy XOJIOJWIBHUX amapaTax CIPUYUHUIIO Pi3Ke
30UIbIIEHHSI 030HOBUX JMIPOK, Kpi3b SKI MPOHUKAE JIy>Ke HeOe3nmeyHe ISl )KMBUX 1CTOT
KOPCTKE yIbTpadioaeTOBE BUIPOMIHIOBAHHS.

Pi3HOMaHITHI yMOBH cepelOBHINA ICHYBAHHS, IO CHPABJSAITHL BIUIMB HA
’KUBHH OpPraHizM, NpuilHATO HA3MBATH eKOJOTiYHMMH (pakTopamu. IX Tpaauuiiino
NOAUIAITH HA TPH IPyNu: 0i0THYHI, cepel IKMX FOJIOBHMMH € TPO(PiuHi BITHOCHHH, 2
TaK0K a0l0THUYHI TA AHTPOINOT €HHi.

He3Ba:xxawuu Ha Te MO 0i0JI0TiYHI cHCTeMM 3a3HAKTH il rpynu (akTopis,
KJIKY0BUMH € Ti, 10 Nepe0yBalTh HA MAKCHUMAJbHIH a00 MiHIMAJBHIN Mexi
TOJIEPAHTHOCTI oprani3miB. Taki ¢gakTopu BU3HAYAKOTH CTAH O0iOJIOTIYHUX CHCTEM i
MAaKTh Ha3BY JIMITYIO4HX (paKTOPiB.

Ilepesipme ceoe

1. Ha sxi Tpu rpynu mogiisitoTh ekosoriddi gakropu? 2. ki TUNU MDKBUIOBHX
B3a€EMO/IIN CIIOCTEPITatOThCS y Mpupoai? 3. SIKUM YMHOM 3aKOH TOJIEPAHTHOCTI I0MOBHIOE
3aK0oH MiHIMyMYy? 4. UoMy aHTpOIOTreHH1 (pakTOpH BUAUISIIOTH B OCOOIUBY IpyIty?
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§ 67. TIOIYJISIIIA TA ii BMACTUBOCTI.
BIOJIOTTYHI AJJALITUBHI PUTMH

Tepminu i nowammasa: nNoOnyIAYisa, HNONYIAYIUHUL 20MeOCmas, Ce30HHICHb
AHCUMMEBUX — AGUW, CMPYKMYpa NONYIAYIl, YUCEIbHICMb NONYIAYil, CE30HHA |
OazamopiuHa OUHAMIKU YUCEbHOCME, X8UNL JHcumms. 0io102iuHi pummu, 0i0a02T4HUL
20OUHHUK.

Mousarrss momyasimii. OpraHi3Md MEBHOTO BHJIY 3aBXAU MparHyTh 3alHATU
HaWOUIbII TpHUAATHI JJII HUX Micig mpokuBaHHS. CamMe Ha TakuxX JUISHKax apeany
KOHIIEHTPYIOThCSI OCOOMHU, SIKI YTBOPIOIOTH momyJsiniro. Ha mnpaktuin Halgacrie
MOMYJISIII0 BU3HAYAIOTH SIK 130J1bOBaHE MOCEJICHHS OPraHi3MiB OJTHOTO BHY, MPUB'sI3aHE
JI0 KOHKPETHO1 TepuTOpii abo akBaTOPii.

YuM npocCTIIIMil OpraHi3M 1 YAM CHJIBHIIIA HOTO 3aJIEKHICTh Bl YMOB 1CHYBaHHS,
TAM OUIBIIOI0 MIPOI0 MEXKI MOTO pPO3CENIEHHS BH3HAYAalOThCA yMmMoBamu cepenoBumia. |
HABIIAKW, YAM PO3BUHEHIIIA, PyXJIMBIlIa H pO3yMHIIIA 1CTOTa, TAM OUIbIIE 3HAUEHHS i
yac (popMyBaHHs momyJisiiii HaOyBae eekT rpynu (MOBEIIHKOBI Ta COLIAIbHI (haKTOPH).
3a3Buuail MeXI1 MOMYJISIIN YITKO OKPECIICHI JIUIIE Y HEPYXJIUBUX OpPraHi3MiB — pPOCIHH
abo0 rpuOiIB.

PenpoaykTuBHi BiiHocMHM Yy momyJisilisix. barato BueHUX, 0COOIMBO T€HETHKHU
Ta €BOJIIOI[IOHICTH, KIIOYOBOIO BJIACTHBICTIO MOMYJIALIi BBaXalOTh MOKIJIHUBICTH OCOOMH,
K1 1l CKJalalTh, BUIBHO CXpPEILLyBaTHCS OJIHA 3 OJHOIO 1 HABITh PO3IJISAAIOTH L€ SIK
eono6null kpumepiu nonynsaiii. Taki moceneHHs OCOOMH OJIHOTO BUIY, B SIKMX CaMIl 1
CaMKH MAaloTh PIBHI HIAHCH 3YCTPITUCS y NUIIOOHUM TEpioj] 1 3aJIUIIUTH MOTOMCTBO,
OPUMHATO Ha3UBATH naumikmuunumu nonyisiuismu. [puponni nmonynsauii He OyBarOTh
Ha 100 % mNaHMIKTUYHUMH, OCKUIBKM B MOMYJSLIAX TBapUH 1 POCIUH ICHY€E ME€BHA
BUOIPKOBICTh CXPEILYBaHb.

Crpykrypa nmomyJsauii. KoxxHa momyndiisi CKJIaJaeTbcs 3 OCOOMH XO4Y 1 OJJHOTO
BUJly, aji€ YUMOCHb YHIKaJIbHMX, SIKI BIJIPI3HSIOTHCS OJHA BiJ OJIHOI: TEHOTUIIAMH,
po3MipaMu, IUTIIHICTIO, BIKOM, CTaTTiO. IIpudyoMy B 1iii pi3HOMaHITHOCTI OCOOHMH ICHYE
NIEBHUI MOPSIIOK, AKUH 1 HA3UBAIOTh CHIPYKHLYPOI0 RONYIAUIL.

O4eBuHO, M0 TEHETUYHY CTPYKTYPY MOMYJIALii BU3HAYAE CIIOCIO PO3ZMHOKEHHS ii
WICHIB. SIKIIO penpoayKIlis 3M1MCHIOETHCS HECTATEBUM IIUISIXOM a00 MapTEHOTEHE30M, TO
MOMYJIAIISA ABJISIE COOOI KJIOH ab0 Cymill KUIBKOX KIJIOHIB. SKI0 y mOmyssiii
SUIEKIIITHHN OJTHUX OCOOWH 3aIUTIHIOIOTH CIEPMATO30iId 1HIIUX, TO KOXHA OCOOHHA
MaTUM€ YHIKaJIbHUW T€HOTHI, HABITh SKIIO B MOMYJAIIi TITPKA YaCTHHA CXPEIlyBaHb €
BUIAKOBUMHU.

Bax1MBUM KOMIIOHEHTOM CTPYKTYPHOI Oprasizailii HomyJisiii € CHiBBLAHOIICHHS
OCOOMH pPI3HOTO BiKY. 3a3BHYail y MOMYJAIIAX HE3PUIUX OCOOMH 1 OCOOMH MOJIOIIIOTO
BIKY 3aBXIW OLiblle, HIX AOPOCIHUX, a TUM Oulblie crapux. Ane OyBae W Tak, IO
NOMYJISALIl CTApIIOTh. Y TaKWX MOMYJSLIAX MPUTHIYEHE PO3MHOXKEHHS, 10 € O3HAKOIO X
HeOmaronoayyusi. Moxke OyTH ¥ MpoTWIekKHA CHUTYyallisd, KOJIM y MOMYJSIli Maike He
TPaIUISIIOTBCA JIOpPOCHAi W cTapi OCOOMHM. Y TMPOMHCIOBUX TBApUH Taka CUTyallis
TIOSICHIOETHCSI MACOBUM BHUHHIIIEHHSIM JOPOCITUX OCOOMH.

[Ile ogHMM TMOKA3HUKOM MOMYJISIIHHOT CTPYKTYpH € CHIBBIIHOIIEHHS cTaTeil. B
17leaIbHUX yMOBaxX CITIBBIIHOIIEHHS CaMOK 1 CaMIliB Mae 6yTI/I HE pIBHUM, a Jelb
3pylIeHUM YOIK 30UIbIIEHHS YacTKM CaMOK. 3a TaKoro CIIBBIIHOIICHHS CTaTeBe
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pO3MHOXKEHHS Oyzae HahedekTtuBHimMM. He BumagkoBo npubIM3HO Take came
CIIBBIIHOIIIEHHS YOJIOBIKIB 1 KIHOK CIIOCTEPITa€ThCS Y PEINPOIYKTHBHO 3PLIUX YaCTHHAX
OuTbIIOCTI MOyl moauHu. Komu TBaprHaM He BUCTaudae pecypceiB, Y iX MOMYIALIAX
3pOCTa€e 4acTKa CaMIliB, SIKIIO K HaBIAKW — CaMOK. AJDKE KUIBKICTh CAMOK Y MOMYJISIT i
BHU3HAYAE YCIIX PO3MHOKCHHS. Ll 3a1€KHICTh CHIBBIAHOUIEHHS CTATEW 1 NIUIBHOCTI U
YHCENILHOCTI OCOOMH Y MOMYJISAIIi € BaXKJIUBOIO CKIAI0BOIO HORYAAUIUHO20 20Me0Cma3y,
110 3a0e3mnedye cTa0lIbHICTh MOMYJISIIi.

Ionyasiniiina nuHamMika Ta ii npUYMHMA. ['0JIOBHOIO XapaKTEPUCTUKOIO OYIab-sIKO1
nonyJsii € i1 4ucenbHICTh, TOOTO KUIBKICTh OCOOWH, fAKI ii ckianarTh. Yucenvnicmo
nonyaayii — AyXe JAUHAMIYHUI TMMOKAa3HUK, MI0 MOCTIMHO 3MIHIOETHCA 3a CE30HAMHU 1
POKaMHU.

Ce30HHI 3MIHM YUCEIBHOCTI MAIOTh MICIE Y MOMYJIALISX TBAPUH, SIK1 KUBYTh Y TUX
yacTMHAX 3€MHOI KyJi, Je BigOyBaeTbcs 3MiHa Tip poOKy. TyT crocTepiraerbcs
nepioouzayisa HCUMMEGUX A6UWY, 3YMOBIICHA TUM, IO OJHI CE30HU CIPUITIMBI IS
PO3MHOXKEHHS, a 1HIII — HI. Y LIHUX 30HaX, HacaMIlepe] B OPraHi3MiB, >KUTTEBUI LMK
AKUX CTAaHOBUTh KUIbKa MICALIB (ApIOHMX pakomoJiOHuX, Oararbox KOMax,
MUILIOMOAIOHUX TPU3YHIB), B1IOYBAETHCS CE30HHA OUHAMIKA YuceabHocmi. Y pe3ynbTaTi
MPOTATOM CHPUSTIMBOTO CE30HY BIOYBA€THCS OJIMH a00 KiJIbKa LMKIIB PO3MHOKEHHS,
HICs KOKHOTO 3 SIKMX MOIYJISLIA Pi3KO 301IbIIY€E YHUCENbHICTh. Y HECHPUSATIUBUN IS
KUTTS 1 PO3MHOKEHHSI 3UMOBUI MEP10J] B1IOYBAETHCS MAIHHS YHCENBHOCTI M 10 BECHU
MOMYJISIIS TOBEPTAETHCS B Ti caMi MEXKI YHMCENIbHOCTI, SIKI Majla HaBECHI MOMEePeTHbOTO
poky. Lle#t nukmiuHui nporec 3MiHU CTPYKTYPH MOMYJISAL1NA TOBTOPIOETHCS IIOPOKY.

He Tinbku mopu poky, a i pi3HI POKM BIAPI3HAIOTHCSA 3a CBOIMU ymoBamu. Pik 3
PaHHBOIO XOJIOJHOIO BECHOIO U JIOIIOBUM JIITOM CHPUSTIUBUMN JUISl AKUTTS BOJIOTOJFOOHUX
OpraHi3MiB, a 3 TI3HBOI JPYKHOIO BECHOIO 1 CIIEKOIO BIITKY IMAXOIUTh IS
MOCYXOCTIMKMX TEIUIONIOOHUX OpraHi3MmiB. Y pe3ysibTari B PI3HI POKH aAKTUBHO
PO3MHOXKYIOTBCSL Ti a00 IHIII BHJIM OPraHi3MiB, a 3a YK€ CIPUATIUBUX YMOB
BIJIOYBAIOTbCS CRANAXU YUCEAbHOCMI TIONYJALIN. Y TaKuX BUIAJKaX KIUIbKICTh OCOOWH
MO>K€ 3pOCTaTH B COTHI i THUcCAYl pa3iB. OUEBUIHO, 110 POKH 31 COPUATIMBUMHU YMOBaMU
3MIHIOIOTBCS HECHPUSATIMBUMU M 3a MIAKOMOM BIJIOYBA€ThCS NAIIHHSA YHCEIBHOCTI
nonynsauid. Ll ocoOnuBicTh momymslii NEPIOJUYHO PIK Yy PpIK 3MIHIOBaTH CBOIO
YUCENBbHICTh JICTaja Ha3By Oazamopiunoi OuHamiku yuceavHocmi, ii MOXXHa 300pa3uTu
rpagiyHO y BUIJSAAl CUHYCOiIM, MNEPIOAM SKOi BIAMOBIJAIOTH MIAKOMY W MaJIIHHIO
LII/ICGJ'IBIHOCTi nomyssmii (man. 4.5).

LLlinbHiCTb Nnonynaui
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o

KinbKicTe NOKOAIHL
Man. 4.5. KonuBaHHS YHMCEIBHOCTI KyKa-JOBroHOCHKa (cuHiM (hoH) 1 mapasura-
Hai3HMKa (YOpHA JIiHis) mpoTsroM 60 pokiB

VsaBiMo co0i: pik aktuBHOro COHIIS, MiABUINEHA COHSYHA pajiallis CTUMYJIIOE
¢doToCHMHTE3 1 BHUCOKY MPOIYKTHUBHICTH TPaBH Ha JykKax. TpaBa — Haiikpamia Dka s
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noiiBok. O4eBUHO, IO B pasi 1l HAIJIUIIKY IMOJIBKUA MIBUAIIE POCTYTh 1 J03PiBAIOThH,
YaCTIIe PO3MHOXKYIOThCS, TPUIOMY B KOKHIM T€HEpaIlii CaMKH Talf0Th OLIBIIE MTOTOMKIB,
HIK 3BHYalHO. SIKIIIO IO I[bOTO II€ AOAACThCS M M'sIKa CHIXKHA 3MMa, B yMOBaX SIKO1 BOHU
HE TPUIMMHSAIOTH PO3MHOXYBATHCS, TO Ha TMOYATKy JiTa BiAOyAeTbcA chajax ix
gucenbHOCTI. OCKUTBKH TOJIIBKA — 11€ TOJIOBHUM O0'€KT >KMBJICHHS XM)KMX NTaxiB (COB,
JyHIB, KaHIOKIB) 1 3BIpiB (JJaCOK, TOPHOCTAiB, JUCHIIb), TO CIIJOM 3a 30UTBIICHHIM
YHCENIbHOCTI TIOJIBOK OOOB'S3KOBO BIAOYAETHCA 3POCTAHHS YHCEIBbHOCTI XMXKakKiB, SKi
HUMHM KUBJIATHCS. 3a3BUYai MIIAOMU YHCEIBHOCTI MOMYJISALIN y OaraTopiduHii JUHaAMII
B1I0YBaIOTHCS 3 TIEBHOIO MEPIOUYHICTIO. Y TMOJIIBOK, HAIPHUKIIAM, MiIHOMH YUCEIBLHOCTI
YepryIThCs KOXKHI 3—35 POKIB, BIJAMOBIIHO IMAHIMAETHCS M Tajja€ YUCEIbHICTh XM)KaKiB

-

1932 1940 1948 1954
Man. 4.6. Jlunamika 4yuceIbHOCTI 3ailig OUTOTO 1 XMXkKakiB (pUCi, BOBKA 1 JIUCHIII),
3100MYUI0 SIKUX BiH €, MPOTsIToM 20 poKiB.

BiamoBigHO 10 TOro, SIK 3MIHIOETHCSI YHCEIbHICTh MOMYJIIII, MEPETBOPIOETHC 1 Ti
CTpyKTypa. Y mnomynsuli, sika nepeOyBae Ha MIIHOMI YHUCEIBHOCTI, OUIBIIY YaCTUHY
CTaHOBJIATH MOJIOJII OCOOMHHU, B Hii 3a3BUYall Olble caMIiliB. Y MOMyJIsIIlii, o nepedyBae
y CTaHl Jemnpecii, HaBMaKH, MEPEBAKAIOTh JOPOCHl W cTapi OCOOMHHU 1 3a3BUYAl OUIbLIE
CaMOK.

[lepionuyHi 3MIHU YUCEIBHOCTI MOMYJISIIIN Ta iX CTPYKTYPH JICTaIN Ha3BY X6UJIb
scumms. OcoOIMBO MOMITHI XBWJIL )KHUTTSI y TUIOJIOYMX TBAPHUH, K1 MIBUIKO T03PIBAIOTH,
a caMe y KOMax 1 TpU3yHIB.

AnanTuBHi putMu nonyasinid i opranizmiB. JXutTs Oyab-sIKOTO OpraHizMmy
CKJIQA€ThCS 3 0I0JOrIYHMX PHTMIB — I[IOBTOPIOBAHMX 3MIH XapakTepy #HOoro
KUTTEMISIBHOCTI. PO3pI3HAIOTH ABa TUMW OIOJIOTIYHUX PUTMIB. BHympiwni pummu
3aCHOBaHI Ha TMEpPIOAVMYHHUX (PI310JOTIYHUX Tpolecax, 10 MPOTIKAIOTh YyCepeauHl
opraHi3aMy (JIMXaHHS, CEPIEBI CKOPOYEHHS TOINO). B opraHizmi JIOAUHU, TPUMIPOM,
po3pi3HsoTh He MeHII HDK 300 pUTMIYHMX TPOLECIB, SIKI M YTBOPIOIOTH 0i0J102i4HUI
200UHHUK — 3]ITaTHICTh BITUyBaTH Yac.

Hpyry rpyny O10JOTIYHUX PUTMIB (QOPMYIOTH adanmueHi 0io102iuni pummu,
BUHHUKHEHHSI SIKUX TIOB'sI3aH€ 3 HEOOXIJHICTIO MPUCTOCOBYBATHUCS JO NEPIOJUYHO
3MIHIOBAaHUX YMOB HaBKOJUIIHBOTO CEPETOBHILIA.
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Jlo6oe6i (yupxkaoni) pummu, 1OB's3aH1 3 MPHUCTOCYBAHHAM OPraHi3My JI0 3MIiHH JHS
1 HOYi, @ TOMY B OLIBIIIOCTI BUAIB MalOTh 24-TOMWHHY IUKIIYHICTE. /[0 IUpKaHUX PUTMIB
BiTHOCATH (ha3u (OTOCHMHTE3y B POCIWH, 3MIHY CHY W pPyXOBOI aKTMBHOCTI y TBapuH,
IHTEHCUBHICTh KJIITHHHUX MOLTIB.

Micauni 6iopummu noB's3ani 3 hazamu MicsIs, X nepiof] BIANOBIIAE MICTIHOMY
mukiay (29,5 no6u). OcKUIbKY MICAYHI PUTMH BIUTMBAIOTh HA MPHUIUIMBHU ¥ BIJITMUIMBH, TO
BOHHM J00Ope MOMITHI Y MOPCBHKHX POCIHH 1 TBapHH, SIKl KUBYTh Yy NPUILTUBHINA 30HI
(HampuKJIana, BIAKpUBAHHS W 3aKpUBaHHS MYIUN Yy JBOCTYJKOBHX MOJIOCKIB).
[To3HavaroTbCsl BOHM 1 Ha TOBEIIHIN Jitojaeil. Bike maBHO BiJ3HAYEHO, IO y TMEpioj
MOJIOZIMKA 3pOCTA€E, HAMPUKIIAJ, KTbKICTh CEPLIEBUX HAIa 1B TOMIO.

Oco0nuBy poJib y KUTTI OPraHi3MiB MOMIPHOI 30HU BIAITPAIOTh CE30HHI pUMMU.
[IprunHOIO 1X € He TUIbKK PI3KI KOHTPACTH JIITHIX 1 3UMOBHUX TeMIIEpaTyp, a W 3MIHU
JOBXMHU cBiTiaoBOro jHs. Came neil ¢akrop, a HE BUCOKAa UM HHU3bKa TeMIleparypa
HABECHI 3yMOBJIIOIOTH CTPOKU NPOOY/DKEHHS AEpeB MICHIs 3UMH, a MOTIM BH3HAYAIOTh
nepioJl UBITIHHS W HABITh IUIOJAOHOCIHHSA. [10/TI0BXKEHHS CBITIOBOrO JIHS B3UMKY CIIYXKHUTh
Juisi 06aratbOX 3BIPIB CHTHAJOM JIO IOYAaTKy TOHY, & HOTrO CKOpPOYEHHS BIITKY s
OUIBIIOCTI MEpEeNITHUX NTaxiB CIOBIIIAE: TOpa Ha MIBAEHb. Peakiis opraHismMy Ha
TPUBAIICTH CBITJIOBOTO JIHS JIiICTaJIa Ha3BY ¢homonepioousmy.

Honyasinis — CYKyIHiCTh 0COOMH OJHOr0 BHAY, HI0 KUBYTh HA KOHKPETHIH
TEePUTOPIil — ABJISAE CO00I0 Ay:Ke NTUHAMIYHY cucTeMy. Kill040BHM NOKa3HMKOM 0Oyab-
SIKOI MOMYJIANil € 1l YHCeJbHICTh, SIKa 0araTo B 4YOMY 3aJIeKUTh BiA (aKTopiB
cepeaoBHMIIA i 000B'SI3KOBO 3MIHIOETHCH 3aJIeKHO BiI Ce30HYy W 3a poxkamu. B
OCTAHHbOMY BMIA/IKYy NPUHHATO TOBOPUTH NPO XBUJIi KUTTS.

Ilepesipme ceoe

1. [lTo Take momymsia? 2. lllo Bu 3Haere mpo crpykrypy nomynsamii? 3. [lo Bu
3HaeTe npo XBWI KUTTA? 4. Sk hopMyeTbes O10JIOTTYHHUN TOAMHHUK?

§68. MOHATTS NPO EKOJIOI'TYHY CUCTEMY

Tepminu i nonammsa: exocucmema, NpPOOYYeHMuU, KOHCYMEHMU, peoyyeHmu,
bioyenos; Oiomon, 6ioceoyenos; 0Oiom,; bioma, 6iocghepa; exono2iunHa HiwA, NPUHYUN
KOHKYDEHMHO20 UMICHEHHS.

Exousoriuna cucrema, ii ckaagoBi. Mk nonyJsiiissMA pi3HUX BUJIB OpPraHi3MiB,
SKi JKUBYTh V TEBHUX KIIMATHYHMX, (I3UYHUX 1 XIMIYHMX YMOBAaX, BUHUKAIOTh YiTKO
CTPYKTYPOBaH1 3aKOHOMIpHi 3B'sa3ku. Ili 3B'I3KM OpraHi3MiB _OJWH 3 OJHUM Ta 3
a010TUYHUMH _KOMIOHEHTAMH _CEPEJIOBUINA KUTTS (DOPMYIOTh €KOJIOTIYHY CHCTEMY
(exocucremy) (man. 4.7). € pi3nui pieni opzanizauii ekocucmem: oOioceouenos, oiom i
oiocghepa.

Bynb-sika ekocucTeMa CKIaIa€Thes 3 TAKUX KOMIOHCHTIB:

* KJIIIMAaTUYHUN PEXKUM, XIMIUHI i (Q13UYHI XapaKTEPUCTUKU CEPEIOBHINA;

* HEOpraHiYHI PEYOBUHU (MAKpOEIEMEHTH 1 MIKPOEJIEMEHTH) Ta JesKl OpraHiuHi
pPEYOBHHH, IO POPMYIOTH TYMYC IPYHTY;

* IPOAYLIEHTH — BHUPOOHUKH OPraHIYHOI PEYOBUHU: aBTOTPO(HI OpraHizmu,
TOJIOBHMM YMHOM 3eJieH1 (POTOCUHTE3YI0U1 POCIMHH;
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* KOHCYMEHTH — CIOKHBa4l OpraHiuHOl PEUOBMHU: TBAPUHH, MApa3UTUYHI IPUOH 1
OaxTepii, sIK1 CIIOKUBAIOTh CTBOPEHY POCIIMHAMU OpPTaHIYHY PEUOBUHY;

* peayleHTH — OakTepii 1 rpubu, KOTpl pyHHYIOTH MEPTBI TiJIa 200 BiAMpPAaLbOBaHy
OpraHiuHy pE4OBHHY JO CTaHy MPOCTUX HEOPTaHIYHUX CHOIYK (BOIH, BYTJIEKHCIIOTO Ta3y,
OKCHJIIB CIPKH Ta 1H.), SIK1 31aTHI 3aCBOIOBATH POCIIVHHU.

asmompo@Hutl 1 cemepompo@Huti KOMIIOHEHTH. Baxcaueoro enacmugicmio ekocucmem €
ix 30amuicmu 00 camoopzanizayii, camopeyaayii ma camopo3sumky.
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Man. 4.7. TlopiBHsIHHS CTpYKTypu Ha3zeMHOi (a) Ta BogHoi (0) ekocuctem: | —
ab10TMYHI peyoBMHU (HEOopraHiuHi Ta oprasiudi); Il — mpoayueHTu (BUII pOCIMHU Ha

CyXO00J1i, OTHOKIIITUHHI BofopocTi y BoAil); III — koncymentu; IV — penynentu

YTBOPIOIOTH 0iOreoneHo3, sSskuM Moke OyTH Bech Jiic a0o, Hampukiad, AyOOBU rail y
COCHOBOMY OOpi; 03epo B IUIOMYy ab0 OKpeMi HOro 4YacTHHU: MpUOEpex Hl 3apocTi
o4depeTy, MUTKOBOI/S 3 BOJHOIO POCIMHHICTIO YU TITMOWHHU.

Ax cknanoBi dYacTHHM OIOIEHO3Y 3a3BUYAM pPO3TISAAIOTH:  (himoyenoz —
POCIMHHHUI KOMIIOHEHT, 300UeH03 — TIONyJALll TBAapUH, MIKOWEH03 — CYKYIHICTh
rpubiB 1 MiKpobioyeno3 — pi3Hi OakTepii, M0 KUBYTh y MEXKaX JaHOTO 010TOMY.
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BaxanBoro 0coOJMBICTIO 010IIEHO3Y € WOro 3AaTHICTh JO camMmoperynsmii. Lls
BJIACTUBICTh ABTOMATHMYHO BCTAHOBIIOBAaTH ¥ MiJTPUMYBaTH Ha TOCTIHHOMY piBHI
010J10TIYHI TIOKA3HWKU XapaKTepHa HE JIUIIE IS €KOJIOTIYHUX, a ¥ Oyab-SKHX I1HIINX
OiomoriuHnX cucTeM. Ha piBHI O101IEHO3Yy CaMOPETYJIAIIS TPOSBISETHCS Y TOMY, IIIO,
HE3BAXKAIOYM Ha TMOCTIHHI 3MIHM CEpPEeNOBHUINA 1 XBUJI JKUTTSA, OCHOBHI NOKA3HUKU
exocucmemu (i1 p13U4dH1 Po3MipH, KITBKICTh BUAIB, MPOAYKIIiS OPraHIYHOI PEYOBHHHU, SIKY
BOHA JIa€) PiK y PIK 3aJTUIIATUMYTHCS IOCUTH CTAOUTPHIMHU.

IIpocTropoBa cTpykTrypa OiomeHo3y. 3a3Buuail KUTTEBUU MPOCTIp OIOTOMY HE €
MIPOCTO TUIONICI0 Ha TMOBepxHI 3emul. BiH mie mae 1 meBHUM 00'€éM, OCKITIbBKU OCOOWMHU
OJIHOTO BHUJIy PO3MIIIYIOThCS K 32 TUIOLICIO, TaK 1 32 BUCOTOIO. 3a munom cepeoosuyd i
NPOCMOPOBOI0 CIMPYKMYPOIO PO3PI3HAIOMb 084 MUNU eKOCUCTEMU.

VY BOAHUX EKOCHCTEMax BHUKOPHUCTOBYETHCA BeCh (Di3UUHUM 00'eM O10TOITY, 1 KHUBI
OpraHi3MH YTBOPIOIOTh TYT KUJIbKa THHIB YIPYINOBaHb: 3 THX, 1110 )KUBYTh HA JIHI; 3 THX, 10
IJIaBAOTh Y TOBIII BOJIM; 3 THX, IO KUBYTh HA MOBEPXHI BOJIM YU y TIJIaX BOAHUX POCIIUH,
Kl nepeOyBalOTh Ha IMOBEpPXHI BOAM. EKOJOrivHI BIJHOCHMHM y BOJHHMX EKOCHCTEMAax
BHBYAE HAYKa 2i0p0o0ionozia.

Y Ha3eMHHUX EKOCHCTEMax BUKOPHCTOBYETHCA HacaMIlepel IMOBEpXHS IPYHTY, a
KO (ITONEHO3U (POPMYIOTHCS 32 Y4acTIO JIEPEB, TO YTBOPIOETHCS KIIbKA Apyci6 —

IIUPOKOJIUCTSHUM JIIC, MOYKHA BHUJUJIUTH TaKl SpPyCH: NEPIIMA — YrpyHMOBaHHSA, WLIO
KUBYTh O€3MOCEpPEHRO y TIPYHTI Ta HAa HOT0O TMOBEPXHi; JIPYrudl — YrpyINOBaHHS, SKi
3aCeNIUIM BUCOKY TpaBy Ta KYIIIi; TPETi — yrpynoBaHHs, KOTpP1 yrnoo0anu KpOHU JEpPeB.
VY TpomiuHuX Jicax ApyciB 3HAUHO Oinbiie. Yum OibIle IPYyCIB Y €KOCUCTEMI, TUM OUTbIIIe
BU/IIB y Hil KMBE 1 TUM O1JIbIIIE B Hiif OpPraHi3MiB.

Exocucremn BucOKOro piBHsi. binpmii 3a  po3MipaMud  €KOCHUCTEMH  HIXK
OloreoreHO3M Ha3uBaOTh OioMamMu. OCTaHHI BKJIIOYAIOTh YCl1 IMOB'I3aHI OAHA 3 OJIHOIO
€KOCHCTEMHU OJIHI€T MPUPOAHO-KIIMATHUHOI 30HU. BioM — yci 6ioceoyenosu nesnozo muny,
Wo Hanexcamv 00 mepumopii 3 KOHKPEMHUM MUNnOM pOCAUHHOCMIE, HANPUKIa,
BUJILJISIOTH O10MU HIMPOKOJUCTSHOTO JIICY, TYHJIPH, CYXOTO CTEMY, BOJOTOr0 TPOIMIYHOIO
micy (man. 4.8). YV Mexax TepuTopii YKpaiHM BUAUISIOTH YOTUPU THUOU OiOMiB:
HINPOKOJUCTIHUX JICIB, cremy, Tripcekux JiciB  (Kapoatw) 1 cepea3eMHOMOPCHKOL
pociuaHocT! (ITiBaenuuit beper Kpumy).

Yacto B ekoJyiorii JUisl TO3HAYEHHSA BCI€I CYKYMHOCTI OO'€JHAHUX CIIJIBHUM
MPOCTOPOM KHUBUX OPTaHi3MiB KOPUCTYIOTHCSI TEPMIHOM Hioma.

biomu dopmyroTs Giocdepy, sika € eKOCUCTEMOIO HAWBHUIIOTO PiBHSA, TOMY ii I
HA3MBAIOTh II00AIEHOK €KOCHCTEMOIO 3eMIIi.

Exonoriyna nima. [Tomynsiris K0)XHOTO BUY, 10 BXOJUTH J0 CKIIaay O101eHO3Y,

aBTOTpO(HUN BUI, TO MWOr0 MICIIE BHU3HAYAETHCS CIOCOOOM OJIEp)KaHHS EHeprii
(pomompochu i xemompoghu) 1 THUM, IJisI SKUX OpPraHi3MiB BiH € Dkero. SAkmio 1e
reTepoTpod), TO HOTo MOJOKEHHSI B €KOCUCTEM1 3yMOBIIIOE T€, YUM BIH KUBUTHCS 1 IS
KOT'O CaM € JPKepEeJIoM PEYOBUHU Ta €HEprii.

CtocyHKM BHIB, SIKI 3aliMalOTh OJIHY M Ty caMy €KOJIOT14HY Hilly, BH3Hayae
RPUHUUN KOHKYPEHMHO20 UMICHEHHA: 08d GUOU, WO KOHKYPYIOMb 3a MOU camull Haoip
pecypcis, 8 ymosax cmabiibHOCMi (hakmopie cepedosuya He MONCYMb ICHY8AMU PA30M
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HeCKIHYeHHO 00620. Y pe3yibmami 00un 8uo 3a8xcou 3000y0e nepesazy Hao iHWUM i pAHO
Yy Ni3HO BUMICHUMb 1020 3 0AH020 OioyeHo3y, AKWO MiNbKU clabwuil 6ud He nepeuoe 8
IHULY eKOJIO2IYHY HIUL).

Hampuknan, npu yTBOpEHHI CHUIBHUX TMOceNeHb 1HGY30pid Ha IMTYYHOMY
CEepeNoBHINI IH@Y30pia 3010mMmucma HACTIIBKA TPUTHIYYE iH@Y30pito mydenvky, MO
3roJIOM OCTaHHS y MPOOipKax 3HUKAE. Alle MOXKHA JTOOUTHCS CITIBICHYBAaHHS ITUX BUJIIB,
MOCTIIHO 3MIHIOIOYH YMOBH ICHYBaHHS Yy TIPOOipKax.

CyﬁexaaTopiaﬁlewﬁ nose
TponiuHUA

30°

‘ J { npmpomn 30HM M
- 1 ¥ Z | | ApkTnuHi nycreni
{ E] Tynapa i nicotynapa
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Man. 4.8. Kapra 610M1B CBITY

OCKUIBKM Yy NPUPOJI HE ICHYE CTaOULIBLHOTO CEpeloBHUIllA, OLIbIIE TOrO, HABITH Y
MEXKax OJIHOrO O10T€OILIEHO3Y 3aBXIU MOKHA 3HAWTU AUISHKHU 3 PI3HUMHU KOMOIHaIIsIMU
EKOJIOTTYHUX (PaKTOpiB, TO y OyJb-AKil €KOCUCTEMI MOTEHUIMHUX HIll Habaratro Ouiblie,
HDK B HIM kMBe BUAIB. barato BYeHNWX HaBITh BBAXKAIOTH, 110 KUIBKICTh HIII Y OyAb-SIKOMY
01011€HO31 HACTIIBFKM 3HAYHA, IO HAOMMKAETHCS N0 HECKIHYEHHOCTI. Y pe3ysbTaTi
KOXXHUUN BUJ, AKOMY MIIXOJTh YMOBH 1ICHYBaHHSI JaHOT €KOCUCTEMHU, 3Haiiie B Hili CBOIO
eKOJIOT1YHY Himry. TuM Oiiblle, MO KOXMCHUL U0 € eKOJIO2IYHO YHIKANbHUM. Y HBOTO HE
JIMIIE CBOi OCOONHMBI BUMOTH 10 a0lOTHUYHMUX (DAKTOPIB CEpeloBUINA, a W CBOI PUTMHU
KUTTS, 0OCOOJIMBOCTI KUBJICHHS 1 PO3MHOKCHHS.

Honyasuii pi3Hux BuAIB opraHi3mMiB GopMyHTh yYIrpymnmoBaHHf, sIKi pa3om 3
aGiornunuMu  (GaKTOpaMm CepeloOBUINA TNPUIAHATO HA3UBATH €KOJOTIYHUMU
cucreMaMHu. 3a CBOIMH pO3MIpaMHM eKOCHCTeMHM OyBalThb KUIbKOX PiBHIiB:
eJIeMEHTapHI eKocucTeMu — 0ioreoneHo3n, 0ioMu — CYKYIHOCTi €KOCHCTEeM OJHi€l
KJIIMaTH4YHOI 30HHU Ta Oiocdepa — riiodanbHa eKocucTeMa 3emui.

Micue Buay B €KOJIOTiYHIH cHCTeMi NPUIHHATO HA3UBATH €KOJOTIYHOK0 Hilllelo.
Y Bunmaaky cTaOlIbHUX YMOB iCHYBAHHSI BHAM 3 OJM3bKMMH €KOJOTIYHMMHU
norpedaMu KOHKYPYHOTb, NPUIHIYYHOYH OJAHMH OJHOIO, TOAI SAK Y IOCTiHHO
MIiHJIMBOMY #i Pi3HOMAHITHOMY 32 YMOBaMH CepPeJOBHINI HABIThb €KOJOIIYHO JYykKe
0/1M3bKI BUIM MOKYTH 3HAMTH CBOI OKpeMi eKO0JIOTiYHi Hilli.
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Ilepesipme ceoe

1. 3 sKuX KOMIIOHEHTIB CKJIaJa€eThcs Oyab-sika ekocuctema? 2. Yomy GioreomeHos
I[IJTKOM MOXKJIMBO HAa3BaTH €JIEMEHTapHOIO ekocuctemoro? 3. Ski tumm OGioMiB € Ha
teputopii Ykpainu? 4. UoMy B MIHIMBOMY CEpEJOBHILI Habarato MEHIIa KOHKYPEHIIS
BU/IIB, HDK y MIOCTIHHOMY?

§ 69. IOTOKHU PEYOBUHU TA EHEPTII, JAHIIOTU )KUBJIEHHS 1
TPO®IYHI PIBHI

Tepminu i nonwammsa: mpogiunuti naunyroe;, mpogiuna mepedica, KOHCYMeHmu
nepuioco, Opy2020, mpemuvo2o i 4emeepmozo nopsaoKie, nepeuHHa i 6MOPUHHA NPOOYKYIs;
biomaca, ekono2iuna nipamioa, npasusio eKoa02iuHoi nipamiou.

Jlanuioru skuBjeHHs i Tpodiuni piBni. KiouoBuil mportiec, 110 BigOyBaeThCs B
€KOCUCTEMax, — IEPEHECEHHs pPEYOBUHU Ta eHeprii. Llell moTik copsiMOBaHUM BiJ
OPOIYLEHTIB A0 KOHCYMEHTIB, a MOTIM — JO peayuleHTiB. PeanbHO y mnpupoal
NIEPEHECEHHS! PEYOBHHM Ta €HEPrii € MPOCTO MOINaHHSIM OJHHMH OpraHi3MaMH I1HIIMX.
[Ipu boMy BUOYIOBYETHCS TIEBHA MOCIIIIOBHICTh 00'€KTIB KUBJICHHS 1 TUX, XTO iX MOiJaE,
OCKIJIBKM OCTaHHI, y CBOIO Yepry, CTalOTh >KEPTBAMHM XMXKaKiB a0d0 Xa3sasMH Mapa3uTiB.

3euuaiino mixc 1ankamu mpog@iuHo2o 1aHy2a He MAa€e OOUHUYHUX 38'A3Ki8, adice
MOt camuii 8U0 POCIUH Modice OYmu 00'eKkmom dHcusnieHHs pisHux euodie meapum, a 6yoo-
AKUU 8UO 2PU3VHIB, HANPUKIAO XOM'SIK, JHCUBUMBCSA POCIUHHOIO | MEApuHHOIO idxcero. Y
pe3yromami  mpo@iuHuti  1aHY02 NEPemeopEMbCs Y  CKIAOHIWY CMPYKMypy —
mpogiuny mepexncy. TakuM YMHOM, HaBITH HAUMpOCTiIIE MOOYIOBaHUN XapyOBUU
JAHIIOT BKIIIOYAE KiJIbKa TPO(IYHUX PIBHIB:
® [EepIIN — 3€eJIeH]1 pOCIUHY (IPOXYLEeHTH);
® JIpYruil — TBApUHMU, SIKI )KUBISATHCS POCIUHAMU (KOHCYMEHTH MEPUIOro MOPSAKY);
® TpeTii — XIKaKu, KOTPl MOIJal0Th POCIMHOITHUX TBApUH (KOHCYMEHTH JAPYroro
NOPSIAKY);
® YETBEPTHUH 1 N'ATUH, IO TPAIUISIIOTECA HE YAaCTO — XMXKAKH, )KEPTBAMH SIKUX CTalOTh
NpiOHIII XMKaKu (KOHCYMEHTH BiJIIOBIHO TPETHOI0 Ta YeTBEPTOTO MOPSI/IKIB).
Tpodiuni Januoru skuBJjeHHsi. TpoQiyHi JAHIIOTM TOAUISIOTH HAa JBA THUIIM:
nanyrozu euioanna (man. 4.9) ta aanuweu posxnadanns (man. 4.10). TunoBuit
TpoIUHUI JaHIIOT BUIJAHHS MO>KHA JIETKO MPOLTIOCTPYBAaTH HA MPUKJIAAl MacOBUIIA.
Joro 0CHOBY CTaHOBIATH aBTOTPOMHI OpraHi3MH — TPAB'SHUCTI POCIMHMU Ta iX HACIHHS,
SKUMH JKUBISITBCS KOMaxu, NTaxu, TPU3yHU, KONUTHI. BoHu, y cBotO uepry, € o0'ektamu
JKUBJICHHSI COB, SICTPYOIB, TXOPiB, JINCUIIb, BOBKIB. AJle UMMaJI0 XMXKAKIB 1 caMl CTalOTh
00'eKTaMU TIOJIFOBAHHA: BOBKH YacTO MOINal0Th JUCHIIb, & Tyradi JoOyBalOTh JIACOK 1 COB.
Jlyxe JOBI1 JIQHIIOTHM BUiJaHHS B OKEAaHIYHUX EKOCHCTEMax, J€ 3aBXKAU €
KOHCYMEHTHU YETBEPTOTO MOPAAKY M MOXKYTh TPAIUISITUCS KOHCYMEHTH M'SITOTO MOPSAKY.
OCHOBY IMX JIAHITIOTIB TaKOK CTAHOBJISATH aBTOTPOQHI OpraHi3Mu, ajie Ha el paz —
OJIHOKJIITUHHI BOJIOPOCTI, SIK1 IUIABAIOTh Y TOBIII BOJIU ((imoniankmon,).
Bouu € o0'ektoM >xuBieHHS 30onaankmony. 1l HEBENMKI payku, y CBOKO 4epry, €
YqyJIOBOKO TXKew i JApioHOT pubu (xamcu, mmpoTiB). Ilsg pubka — ixka OLIBIIMX 3a
po3MipamMu XWXKUX PUO, HAMPHUKIIAA OCENIE/IIB, a Ti, B CBOK 4Yepry, — DKa e OUIbIINX
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XWKUX pUO (aKyI, TYHIIB), a TaKOX JeJIb(iHIB 1 TIOJICHIB. AJle 1 caMi TIOJICH] € TOJIOBHUM

00'€eKTOM I1OJIFOBAHHS KOCATOK.

Jlaamror poskiaganHsa. OCKIIBKA POCIMHM, HE 3'i€HI POCIWHOINHMMHU TBapHHAMHU,
BIIMUPAIOTh, y TPYHTI, TOBIII BOJIM 1 HAa JHI BOJOWM YTBOPIOETHCS Oempum — ApiOHI
YaCTKM MIHEPaJi30BaHOI OPraHiuHOI PEYOBHHM, IO 3aJMIIWIACS Bl TOMEPIHUX

OpraHi3MmiB.

Comsruna
Bona,, m."ﬁy[&gxngpmﬁ ra3s

¥

Peayuentu

Maui. 4.9. Cxema ja”mora BuiTaHHs.

i KPYIUHKH CTalOTh  1XKEIO
NEePBUHHUX Odempumodhazie — OaxTepiu,
JOILIIOBUX YepBiB, rpuOiB, sKI cami € TKero
UIA ~ BTOPUHHUX  JeTputodariB ~ —
iH(pYy30pii, amed, pI3HUX UWICHHCTOHOTHUX,
JUYUHOK Komax. Bouu, y cBoio uepry,
CTalOTh TPOPiyHOIO 0a3010 AJisI BTOPUHHUX
KOHCYMEHTIB.

Jlanmrorn  po3KiIaiaHHS  TOUIUPEHI
TOJIOBHUM YMHOM Y JIicax, MPOTE BIIITPAIOTh
HNEBHY pOJIb 1 Yy BOJHUX €KOCHCTEMaX,
0CO0JIMBO y BOJOWMAax 3 BHCOKHM BMICTOM
opraHiyHux pedoBuH. [limpaxoBaHo, Mo y
MaciiTabax  3emull  3aBISIKY __JIaHIIOTaM

Biosnoriuvna nmpoaykuisi. IlepBunaum
JLKEpeJIOM PEYOBUHU Ta eHeprii /st Oyiab-
AKOi eKocucTeMu € mnpoayueHTd. Ha
CYXOJI0JIi 11€ — BUIIl POCIHUHHU, Y BOJIHOMY
cepenoBuIll — HUXk41 (BogopocTi). Came Ha
NepuoMy Tpo(PiUYHOMY PiBHI CTBOPIOETHCS
NepBUHHA MNPOAYKIisT —  OpraHiyHa

dorocunTesy. Takum YWHOM, TIEpBUHHA
MPOJYKIIis SIBJISIE COOOK0 MAacy CMHTE30BaHO1
pOCIMHAMHU OpraHivyHO1 PEYOBHHH.
OWiHIOIOTh  TNEPBUHHY  MPOAYKTHUBHICTD
IIBUJKICTIO ~ HAKOMUYEHHS  OPTaHiuHOl
pedoBuHU pocivHamu. [Ipu mpoMy ojHa
YacTMHA TIEPBUHHOI TMPOAYKINI #jue Ha
oOCITyroByBaHHS  caMHUX  pociuH (B
OCHOBHOMY Ha JIUXaHHs), a Jpyra 4acTHHa,
TaKk 3BaHa uucma NPoOyKyisa, CTae
JTOCTYITHOIO ~ KOHCYMEHTaM.
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TPOQIYHUX  PIBHSX, €  BTOPHHHOIO
npoaykmiew. I[lo cyti, 11e KOHCYMEHTH 1
peayleHTH — TBapuHU 1 canpoTpodHi

MIKpOOpTaHi3MHU.

Sk Halikpalie OI[iHUTH MPOAYKIiF0 KOHKpeTHOI ekocuctemu? IIpocrime 3a Bce —
BUMIPATH 0ioMacy, TOOTO BU3HAUYUTH CYKYITHY Macy BCiX OpPTaHi3MiB, 110 KUBYTh y AaHIN
eKocucTeM1. 3BUYaliHO, 3BAXKUTH BC1 )KMB1 OpTraHi3Mu 010r€0leHO3Y HE peaibHO. 3poOUTH
BKa3aHy OI[IHKY MOXHa JIMIIE HEMPSIMHUM IIJITXOM — 3a SKOICh YaCTUHOIO (HAIMPHUKIA/,
BM3HAYUTH MAaCy BChOTO JKMBOTO 3 1 M? Jykm, moBepxHi abo JHa BOIOMMM), a HOTIM
n00yTe 3HaUYCHHS MOMHOXKUTH Ha BCIo omry. Ockinbku kiaiTuad Ha 80 % ckiagaroThes 3
BOJIM, TO JJISl OJIep>KaHHS TOYHIMUX HU(P MPOAYKTUBHOCTI BUKOPUCTOBYIOTH Macy CyXoi
PEYOBHMHM, SIKA TOYHIIIE BiTOMBAE TIPOIYKITIIO €KOCHCTEMH.

AN\

HOMOXBICTKA |

%

> Ky
\ NANUMKA
rpywTosi & CeBAO- xyxa
: A?_/ oGt p{\xopmon
| < ™
——— \ Gaxrepii V

NEPBUHHI AETPUTODAIWN: BTOPUHHI AETPUTODAIMN: BENUKI KOHCYMEHTH
3eMNaHl yepsn, rpuin, HaRNPOCTIWI, MOMIOCKK,
Gaxrepi GararoHiKKn, NTMYUHKK XYKI8

Maun. 4.10. ITpuHIMIIOBa cXeMa JIaHITIoTa PO3KIIaIaHHS.

ITipamina B exoJorii. [{i1koM oueBHUIHO, IO K POCIMHM HE 3/1aTHI BIIOBUTH BCIO
COHSIUHY €HEpTilo, sIKa Ha HUX MaJa€, Tak 1 TBAPUHU HE MOXKYTh 3aCBOITH BCIO MOTEHLINHY
CHEPrilo, Ky BOHU OJECP)KYIOTh, MOINAI0YM POCIUHU 1 OAHE OAHOTO. 3HAYHUUA BiJICOTOK
Ii€i eHeprii po3CIIEThCs y BUMILIAL Teruia. KpiM TOro, yacTuHa OpraHiyHUX PEYOBHH,
CHUHTE30BaHMUX KJIITHUHAMH POCIUH 3aIMINAETHCS HemepeTpaBieHMME. Hanmpukman, TpaBHa
cucTteMa OUIBIIOCTI TBAPUH HE B 3MO31 PO3LIEHUTH KIITKOBHUHY Ha MOJIEKYJIH TJIFOKO3H.
Jlns uporo y mux TBapUH HeMae crerianbHuX ¢epmeHTiB. Kpim Toro, Benumka yacTka
eHeprii MOXUBHUX PEUOBHUH, sIKI OPraHi3M TBAPUHHU 3aCBOIOE, BATPAYAETHCS HA JUXAHHS Ta
HIII MPOIECH KUTTENISUTBHOCTI. [limpaxoBano, mo nuiie 10-15% ii BUKOPUCTOBYETHCS Ha
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[leBHI KUIBKICHI 3aKOHOMIPHOCTI, SKHUM THIAMOPSIKOBYIOThCA TpodiuHI PiBHI,
BIICPIIIC BCTAHOBUB OpHTAaHCHKHI ekojior i 3oomor Yapnz Enmon (1900—1991). Bin
chOopMyITIIOBaB TaKe MOJOKEHHS: KLIbKICIb 0COOUH, WO YMEOPIOIOMb NOCHIO08HUL NTAHYIOS
JHCUBNEHHA, HeYXUNbHO  3meHulyembcs. OCKIIBKA IO  3aKOHOMIPHICTh — 3a3BUYAl
300paxyroTh TpadivyHO Yy BHUIJISAI Tipamigu, To ii Ha3uBalOTh nipamioorw Enmona.
[IpoimocTpyBaTtn cxeMy ekoJioriunoi mipamiagm (man. 4.11) me cxmamno. Hexait onun
nenbdin mpotsaroM poky 3'imae 1 000 ocemenuis, ki, y CBOIO uepry, moinaiwoth 15 Tuc.
HIITPOTIB, KOTP1 CHOXKKMIM 2,5 T 300IUIAHKTOHY, JIJIsL IKOTO OyJI0 HeoOXiHO He MeHie 30
TUC. T GiTOMIaHKTOHY. Lle CIiBBIIHOIIEHHS Y POAYKTUBHOCTI PI3HUX TPO(DIYHUX PIBHIB
€KOCUCTEMHU JIICTAJIO Ha3BYy MpaBuia eKoJoriyHoi mipamigu. ChopmyatoBaT HOro MOXKHA
B TaKWUW CMocid: maca KOMCHOI nooanvuioi AaHKU JAHYH02A MHCUBTEHHS. NPO2PECUBHO
SMEHULYEMBCS, NPUUOMY NPOOVKYISL OP2AHIZMI8 KONCHO20 HACMYNHO20 MPODIUHO20 Pi6Hs
3a62cou menua y cepeonvomy 0o 10 paz 3a npodykyiro nonepeonvozo.

A N 1 Kkr
W KOHCYMEHTH
IV nopsiaky

10 kr
KOHCYMEHTH
III nopsimky
100 xr
}_— S— KOHCYMEHTH
:}" - Il nopsinky

1000 xr

)M KOHCYMEHTHU
Kﬁ: %'«...; [ mopsiaky

I Q ¥ g * h_ ™ u‘*‘“*.l;’f 10 000 xr
A 2% TIPOJYLIEHTH

A
W/Afm 'éiﬂﬁ:.%ﬂ‘g %%@ .}f'&’ .ﬁ/“" %’%‘ H‘- .

.

Man. 4.11. Ekosoriu"a mipamiza 131):[06pa>1<a€ CITIBBIIHOIIEHHS YHCEIHHOCTIL
OpraHi3MiB, MacH 1 €Heprii B eKOCHUCTeMaXxX Ha PI3HUX TPO(DIUHUX PIBHSX.

Po3pi3HAI0TE TpW TUMM EKOJOTIYHUX MipaMiJl; MipaMijila Yucell, 110 BigoOpaxye
CHIBBIJHOIIEHHS MK KUIBKICTIO OCOOMH Ha KOXXHOMY TpodiuHOMY piBHI; mipamiga
O0loMacH — KUIBKICTh OPraHiuHOl pPEYOBUHHM, CHUHTE30BAaHOI HA KOXKHOMY 3 DIBHIB;
nipamijia eHeprii — BeJIMYMHA MOTOKY €Heprii. 3aBIsKU MpaBUIIy €KOJIOTTYHOI MmipamMiin
MOJKHA OIIHUTH KiJTBKICTh PEYOBHMHHM 1 €HEPrii Ha KOXKHOMY 3 TpoQiuyHUX pIiBHIB,
NOPIBHATU PI3HI EKOCHCTEMH. 3a JOMOMOTOI0 IbOr0 MIAXOAY MOXKHA OLIHUTH 1
MaKCUMaJlbHI PO3MIpU MOMYJISIINA BUAIB, 1[0 BXOASATH 10 KOHKPETHOI exkocuctemu. Ilpu
IbOMY KO>KHHMM THI €KOJIOT1YHOI MipaMiJu Ma€e CBOI MepeBaru Ta HeJIOJIKH.

Bynb-sikmii 0ioneHo3 € 0araTopiBHEBOI0 CHCTEMOI0 — TPO(IUHOI Mepexero,
SIKOI0 TEePecyBAKTHCH NMOTOKU pedoBHHU Ta eHeprii. Ilepmmii Tpodiynmnii piBeHb
YTBOPHIOTH MNPOAYNEHTH — 3eJieHi POCJAMHM, Apyruii-uerBeptuii ¢GopmMyHOThH
KOHCYMEHTH — TBAPHHMU.

IMin 4yac mnepeMilmieHHs1 JIAHIIOTAMHU KMBJIEHHS1 PEYOBHMHHU Ta eHeprii
BiI0yBalOThCA IX BTpaTu. Y pe3yabTaTi KOXKHHI HACTYNHHI Tpo(QidyHWi piBeHb
XapPaAKTepPU3y€EThCSl MPUOJIN3HO AeCATHPA30BMM CKOPOYEHHSIM PEYOBUHHU Ta €HEPrii.
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Y Takiii Ke 3aKOHOMIPHOCTI 3MEHIIYETHCH KUIBKICTH OPraHi3MiB Ha KOKHOMY 3
PiBHiB.

Ile onucye npaBmJio eKoJIOTiYHOI mipamMiau.

Ilepegipme cebe

1. JTo sskoro TpO(p14HOTO PiBHS BIAHOCATH POCIHHH, a JI0 SKUX — XMKUX TBapUH?

2. SIK1 NaHIIOTH >KUBJICHHS: BUiJaHHS a00 PO3KJIaJaHHA — OUIbII €HEProeMH1?

3. SIk MOxHa BUMIpATH GiOMacy B €KOCHCTEMI 3aILIABHOI JIyKH iomero 20 km>?

4, Slki mpUYWHU 3MEHIIICHHS MMOTOKY PEYOBHMHHM Ta €HEPrii y Ipoleci mepexoay 3

OJIHOTO TPO(P1YHOTO PiBHS HA THIITUH?
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§70. TUHAMIKA I MPOAYKTUBHICTb EKOCUCTEM

Tepminu i nonamms: cykyecii; K1iMakc, eKOMoHU, acpoyeHOo3u.

Yomy 3MiHIOIOTBCSI €KOCHCTeMH. BaKIMBOIO BIACTUBICTIO E€KOCHUCTEMH, IIIO
BJIpI3HAE ii BT MPOCTOI CYKYMHOCTI OpraHi3MiB, € CTIMKICTh — BJIACTHUBICTh 30epiratu
CBOIO CTPYKTYPY 1 QYHKIIOHAJIBHI IapaMETPU CTa01ILHUMHM IIPOTITOM 0arathox pokis. Ile
JOCSITAETHCS 3a PaXyHOK 37aTHOCTI OI10IIEHO31B JO CaMOPETYJISIIli 1 CaMOBIATBOPEHHS.
[IpoTe 3a MEeBHUX YMOB CIIIBTOBapHCTBA OPTraHi3MiB MOXYTh IIIBUJIKO IIEPETBOPIOBATHUCS.

KJIIMaTy, NOpUpOaHI KaTacTpodu (IMOBEHI, ITOCYXH, TOXEXKi) 1 HEraTUBHHM BILUINUB
JISUTBHOCT] JIIOMWHU (BUpYOyBaHHS JIICIB, pO30PIOBAHHS JIYKIB 1 CTEMIB, 3aperyIiOBaHHS
pIYOK) TPUPOAHI YMOBU MOCTIHHO 3MIHIOIOTHCS, IO HEMUHYYE CHPUYMHSIE 3MIHU
BUJIOBOTO CKJIay OI10LIEHO3Y 1 MOPYIIEHHS HOro €KOJOriyHuX mnapametpiB. KpiMm Toro,
3MIHIOETBCA CTPYKTYpa NOMYJISALINA BU/IIB, IO (POPMYIOTH THUIT EKOCUCTEMH.

ExocucrteMn He 130J1b0OBaHI IIyXUMHU CTIHAMU. Y HUX aKTUBHO BCEJIAIOTHCS HOBI
Buau. Tuibku Ha Teputopii €Bponu HamidyeTbes He MeHIIe 10 TUC. YyKOpIAHMX BUIIB
pociiuH, rpubiB 1 TBapWH, OUIbIIA YACTHHA SKUX 3aBe3€Ha JIOAUHOI0. SIK mpaBuio, Iie
€KOJIOTIYHO arpecuBHI BHJIM, 37aTHI IIBUJIKO CTBOPIOBATHM YMCIEHHI momyssmii. Taki
IIJTKOM  3aKOHOMIPHI _ 3aMIHM _ BHUJOBUX  CIIBTOBAPWUCTB  IHINIUMH, TOB'sI3aHi 3
IEPETBOPEHHAM €KOCUCTEM, IPUNHATO HA3UBATH CYKIECIIMU.

TekJa jaBa. [leplonoceneHisiMu Takux AUISHOK CTAlOTh JUIIAWHUKHU. J[J1 iX iICHyBaHHs
HE MOTpiOHI HIAKI 1HOII OpraHi3Mu, a JMIIe TBEpPAUM CyOCTpar, 10 SKOr0 BOHHU
OPUKPITUTIOIOTHCS. [IoTIM y Mipy HaHECEHHs BITpaMU IPYHTY 3'SBISIOTBCS MOXHU W
TpaB'sHUCTI pOoCAMHU. HacTynmHuil eram — yTBOPEHHS YarapHUKOBHUX YIPYHOBaHb 3a
y4acTIO pI3HMX BHJIB BepO. Y 1ed mepiof] pO3BUTKY E€KOCHCTEMH BXKE€ 3'SBISIIOTHCA
nomyJsilii pi3HUX 0€3XpeOEeTHHX, a 3roJI0M, KOJU TYyT NMOYMHAIOTH (POPMYBATUCS XBOWHI
JIiCcH, CIOAW POHUKAIOTH 1 XpeOeTHI.

BIJIHOBJICHHS €KOCHCTEMH COCHOBOTO JICy Ticis moxexi. [lpu 1boMy JOKOpPIHHO
3MIHIOIOTBCSL a0lOTHYHI YMOBH, HacamIepel pPEeXHUM OCBITIEHOCTI, TeMIepaTrypH i
Bosiorocti. ToMy criodaTky 3 HaCiHHS, 110 30€PEryiocs y IPyHTI, BUPOCTAIOTh CBITIOMIO0HI
W TOCYXOCTIMKI TpaB'SHUCTI POCIWHU, U TOXKAPHUIE 3apOCTA€E OJHONITHIMH 1
OararopiuHuMH TpaBaMu. [10TIM OCTYIOBO (hOPpMYIOThCSI HEMPOJIa3Hi MATTMHHUKH, Y SIKUX
MICHSIMH TIPOOMBAIOTHCS MOJIOAI O€pi3kHh. 3roJloM YTBOPIOETbCS Oepe3oBMid Jiic, IMiJ
MOJIOTOM SKOTO BI0OYBa€ThCsl BIAHOBJIEHHS cocHoBoro Jjicy. Yepez 100—150 pokiB Ha
OMY MiCI[l MOK€ 3HOBY 3'SIBUTHCS CIIPABXKHI COCHOBUH O1p.

Axi exocucremn € cradinibHuMu. KoxkHa cykiecis 3aBepuUIyeTbCS NEPIOOM
CTaOUIbHOCTI, AKUH MPUIHATO Ha3uMBaTU KJiMakcoM. Lleii ctan auHamMiyHOi piBHOBaru
CeKOCHCTEMH HACTUIbKH CTalWi, IO Y HBOMY, SK BBaXKAIOTh, OyIb-fKE YyrpyMOBaHHS
OpraHi3MiB MOXe mepedyBaTu HECKIHUEHHO J0BTO. [lomymsiiii, mo cTaHOBIATH KJIIIMAKCHE
yIpyMoOBaHHS, HE CXWIbHI aHl J0 PI3KUX CHaNIaxiB YACEIbHOCTI, aHl 0 nernpecii. Jlus aux
XapaKTepHa MOCTiiiHA BUCOKA MPOYyKTHUBHICTb.
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BBaxkaroTh, 110 OUIbIIa YacTMHA ICTOPUYHO C(HOPMOBAHMX EKOCHUCTEM, HE
MOPYIICHUX MISUTBHICTIO JIOJUHU a00 CTUXIMHUMH JIMXaMH, BIJHOCHTBCS JO PO3PSIAY
cranux. [lpukiagom cTamoi eKOCHCTEMH MOKE CIY>KUTH 3aIulaBa PIBHUHHOI PIUKH —
JdyKa 3 uncieHHUMH o3episimu. [l{omita TyT 13 3aHECEHOTO BITPOM HACIHHS MOYHHAIOTH
IPOPOCTaTH YUCIICHHI JEPEBIs, YarapHUKU I TpaB'STHUCTI POCIMHH, 3arajioM HE BJIACTUBI
3araBHOMY (iTorieHo3y. OnHaK BECHSHI MaBOJKH IIOpa3y HUIIATH HE MPHCTOCOBAHI JI0
TpUBAJIOTO TiepeOyBaHHS Yy BOJAI POCIHMHHU, 3alOBHIOIOTH O3€pIl CBDKOIO BOJOIO,
OYMINIAKOYU iX JHO BiJ MyJdy. Takum dYWMHOM BiIOYBAa€ThCS MIOpIYHE BIAHOBJICHHS
3ar1aBHOI €KOCUCTEMHU, IICIISl YOTO BOHA MOBEPTAETHCS Y BUXITHUMN CTaH. 3aperyitoBaHHs
pluku namO010 3amobirae MOpIYHMM TMaBOAKaM. Y pe3yibTaTi KOpIHHAa eKocHcTema
pYWHY€EThCA: JIyKa 3apOCTa€ YarapHMKamMu Ta JIepeBaMU, 3HUKAIOTh BOJOTOIIOOHI
pPOCIIMHM, Ha IX MICLI MOIIMPIOIOTECA UYXOPIJHI BUIU POCIHH, O03€pa CIOYaTKy
3a00JI0YyIOTECS, @ MOTIM BUCUXAlOTh. [HIIMMU cilioBamH, BiIOyBaroThes cykiecii. Yepes
KUIbKa JCCATWJITh Ha MICII KOJHUIIHBOI 3alllIaBU MOXKHA OyJie CIIoCTepiraTd 3apocTi
YarapHUKIB a00 piAKOIIICCS.

TUnoBUMHM KIIIMAKCHUMHU €KOCHCTEMaMH IMOMIPHUX MIMPOT € IOpOBH, YTBOPEHI
BIKOBMMH JepeBaMu. BupyOyBaHHS Takux IepeB MPHU3BOAUTH JI0 3aMIOBHEHHS MiCllb, HA
SKUX BOHH POCIIH, MMIPOCTOM JIIIIUHU, O€pe3Hr, OCUKH 1 COCHH. Y pe3ysbTaTl CBITIUH JIC 3
TPaB'SHUCTOIO MIJCTUIKOIO NMEPETBOPIOETHCS Y TYCTI 3apOCTI 13 30BCIM IHIIMM CKIJIAJIOM
POCIJIMH 1 TBApUH.

VY cydacHiit YkpaiHi KOpiHHI YCTaJeHl eKOCUCTEeMH — BeJIMKa piKicTh. Jlyxke Mano
3QJIMIITUIIOCS HE3aperyjJbOBaHUX PIYOK, HEe3alMaHUX 3aliiaB 1 3aJIMBHUX JyK, Maike BCl
BiKOB1 J110poBH 1 6opu BupyOaHni. Tineku y Kapnarax a6o rmyxux paiionax Ilomices 1e
30eperymcs IUISTHKY CTapOJaBHIX JIICIB — mpasicie, siKi MOXHA Ha3BaTH KJIIMaKCHUMH
yTPyTHOBaHHSIMHU.

Haii6inbm npoaykTuBHi  Oiomeno3u. ExocucTteMu BIiAPI3HSAIOTHCS  CBOEIO
OPOIYKTUBHICTIO, SKa HacaMmmepesl 3aleKHWTh BUI iX TeorpadiyHoro MOJIOXKEHHS Ha
NOBEPXHiI 3eMHO1 Kyai. HalGiabl1 mpoayKTUBHUM O1OMOM CYXOJZIOJIY € 8071021 MpONiuHi
nicu, a 'y CBITOBOMY OKeaHi — Kkopanosi pugu. Came B IUX €KOCHUCTEMaXxX 3a OJUHUIIIO
yacy HaiOlIbIIe BHUPOOJSIETHCS W TPAHCHOPTYETHCS OPraHIYHOI pPEYOBUHU. Takuid
BHUCOKHH TOTEHIIAT WX €KOCHUCTEM TOSCHIOETHCS XHIM OJM3BKUM PO3TAIIYBAHHIM [0
eKBaTopa — TYT HalOuiIbIlla COHAYHA pajiallis ¥ MOCTIHHO BUCOKA TeMIlepaTypa, OTKe,
O10XIMIYHI peakIlii MPOXOAATh IIBUIKO, a (POTOCHHTE3 BIIOYBAETHCS MPOTITOM YCHOTO
poky. Hatinuosxcua npooykmusHicms apKmud4Hux i MyHOPOSUX eKOCUCTNEM.

biolieHO3M MOXYTh BIAPI3HATUCA CBOEIO TMPOAYKTUBHICTIO W y MEXaxX OJHOTO
6ioma. OueBUIHO, IO OAraTOAPYCHI 3pLl €KOCUCTEMH, JI0 CKIIATy SKUX BXOIUTH BEJUKA
KUIBKICTh BU/JIIB OPTaHI3MiB, 110 3aMarOTh PI3HOMAHITHI €KOJIOT1YH1 HIIT, TPOAYKTHUBHIIII

(30H MIMPOKONHCTSIHOTO JICY W CTemiB), JaHMmadTiB (JIICy 1 MOJs), CEPEIOBUI KUTTS
(Mopcbkoro 1 mpicHoBoAHOTO). Lle moB'si3aHo 3 HabaraTo TyCTIIIOK HACEIEHICTIO TaKUX
MICIIb TIOPIBHSHO 3 YIPYIIOBAaHHSIMH, SIKi KOHTAKTYIOTh OJHE 3 OJHHM. TyT TParuIIOThCS
SK BUJU, TPUTAMaHH1 KOXXHOMY 3 TUIIIB €KOCUCTEM, TaK 1 OPraHi3Mu, 10 KUBYTh TUIbKH Yy
NPUKOPJOHHUX  MICIAX. BracTuBICTh TMIJBUINYBaTH BUJIOBY PI3HOMAHITHICTH 1
MPOIYKTUBHICTh Ha MPUKOPJOHHUX MPOCTOPAX YACTO HA3UBAIOTH «E(EKTOM y3Jiccsi», a
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TaKi MicIll — eKoTOHaMH. BoHM MaroTh crienindiuHy CTPYKTYpY ¥ HaJI3BUYAMHO BaXKJIUBI
11 30€peKEeHHS BUIOBOTO Ta 010JI0TTYHOTO PI3HOMAHITTSI.

ExoTOHM — He TUIBKU y3iccs, a i 3alIaBu pidoK, MOPCHKI y30epeskks 1 JIMMaHu
— MicIs, Je 3yCTpIYaloThCs MpICHA pIYKOBAa Ta COJOHAa Mopchka Boja. Ha Takmx
OMpPICHEHUX [IJSHKAaX JXKUBYTh MOPCHKI, MPOXiJHI ¥ HaBiTh MPICHOBOAHI BUAU PHUOH.
OnHuM 3 HAMOUTBIINX Cy4acHHX €KOTOHIB YKpainu € A30Bchbke Mope. BoHo Hacmpasii €
JuMaHoM /lony.

Haiioignimi exocucremu. O4YeBUIHO, 110 HA MOBEPXHI 3eMill HaWOIIHIMIMMHU €
NOJNAPHI eKocucmemu, J€ TeMIlepaTypa HaWHWK4Ya, COHSYHA pajialis HalMeHIla, a
dboTocuHTe3 BiIOYBAETHCS JIMILE MPOTIATOM JIBOX — TPhOX MicAIIB Ha pik. Tyt OigHe
BUJIOBE PI3HOMAHITTS ¥ HaHUKYa MPOAYKTUBHICTh OpPraHIYHOT PEYOBUHHU.

Y Mexax ojHi€i NPUPOAHO-KIIMATUYHOI 30HM MOKHA BHUIUIATA PI3HI 34
MPOJIYKTUBHICTIO eKocucTeMu. HaliMeHII TpOoayKTUBHHMH € arpoleHo3d — IITY4Hi
€KOCHUCTEMH, CTBOPEHI JIFOJMHOIO B PE3yJIbTAaTl 3aCTOCYBaHHS KOMILUIEKCY arpOTEXHIYHUX
3aco01B 00po0ITKy IpyHTy. Lle BCi TepuTOpii CUILCHKOTOCHIOAAPCHKOTO MPU3HAYCHHSI, Ha
k1 HuHI punanae 10 % nmoBepxHi 3emii.

ATpOIICHO3U BIJIPI3HAIOTBCSA BIJ MPUPOJHUX EKOCHUCTEM KUIbKOMA KIOYOBUMHU

nepioj TyT HE TUIBKHU POCTE MIIEHULIS, a i TTOCEJISIIOThCSl KOMaxXH, MTaxu, rpu3yHu. Pemira
yacy — 1€ TOJIMM TPYHT T Mapolo, y SKOMY BCE€ K TaKu 30epira€ThCsi KUTTA. (/4
NOPIGHANHHA: MaKi cami OUIAHKU CMeny € NpOoOyKMUBHUMU NPOMA2OM OLIbULOT YaACTMUHU
DOKY.)
KpiM k11090BO1 KyJIbTYpH, Ha TIOJIIX MOXYTh TPAIISATUCA SIK BUTAJAKOBI BUIH, TaK 1 BUIM,
3/1aTHI KUBUTUCSA BUJIAMH, SIKI TYT BUPOIIYIOTh. [[pdoMy JtoiuHa pO3TISIAE 111 BUIU SIK
IITK1THUKIB 1 BEJIe 3 HUMU MTOCTIHHY 00pOTHOY.

ArpolLeHO3M, Ha BIAMIHY Bl OPUPOAHUX EKOCHCTEM, HE _ 3/aTHI __ JIO

MacoOBOTO PO3MHOKEHHSI WIIKIJIHUKIB a00 pPI3KOro MOLIMPEHHS XBOPOO, TOMY BOHHU
NOoTPeOYIOTh MOCTIMHOI MIATPUMKH JTFOJIUHH.

Ba:xkiuBow 0co0JHMBICTIO OyAb-SIKOIO0 YIpYNOBAHHS OPraHi3MiB € #Oro
TSKIHHSL 10 CTa0iJIbHOCTI M PpIBHOBaru 3 HaBKOJUIIHIM cepepoBumeM. Ilporte
NOCTiifHI 3MiHM cepeOBHMINA JKUTTH, BUKJIMKAHI 3MiHAMH KJIIMATy, CTHXIIHUMH
JUXaMH Ta JiSUIbHICTIO JIIOAWHU, BeAYThb A0 CyKHeCiH — 3aKOHOMipHHX 3MiH
OioueHno3iB. KiHeBo MeTo TaKMX 3MIiH € JOCATHEHHSI CTa0lJILHOIO CTaHy, AKMI B
€KO0JIOTil MPUITHATO HA3UBATH KJIIMAKCOM.

Exocucremu BIAPI3HAITHCA CBOEK NPOAYKTHBHicTIO. HaiinpoaykTuBHimmMu
€ TPONIYHi eKOCHCTEMH, 4 TAKOK IPUKOPAOHHI YTPYIIOBAHHS OPraHi3MiB B €KOTOHAX
— mepexigHUX 30HAX MK PpI3HEMH eKocucTeMamu, JaHamadramu ado
cepefoBuiaMu KUTTS. HailiMeHII TNPOAYKTUBHUMH C AarpomeHo3sm — 3eMJi
CiJIbCHKOr0CNOAAPCHKOT0 NPU3HAYCHHS.

Ilepesipme ceoe
1. Yomy onuH Gi011eHO3 MOXKE 3MIHIOBaTHCS Ha 1HIMI? 2. UnM BTOpUHHA CYKIIECis
BiZpi3HsIeThCs Bif nmepBuHHOI? 3. I1{o € 3aBepmansHOIO cTamiero Oyab-sakoi cykuecii? 4.
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VY aKuX MICISIX 36MHOI KYJIi 3HaXOAAThCSI HAHO1IbII MIPOYKTUBHI ekocucteMu? 5. YoMy B
eKOTOHAX YTBOPIOIOTHCS HAWOUIBII TPOAYKTUBHI YrpymoBaHHs opraHizmiB? 6. Ski
BJIACTHBOCTI BIJPI3HAIOTH arpolieHO3 BiJl MPUPOJTHUX EKOCUCTEM?
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TEMA 2.
BIOC®EPA

§ 71. BIOC®EPA TA il MEXI
Tepminu i nonamms: dcusa peuosuna, Ipynm, Hoocghepa

IIlo Take Oiocdepa. biochepa € ekocuctemoro HaBuIIOro mopsaky. [i e
Ha3UBAIOTh IJ00AJBHOI0 EKOCHCTEMOIO, KHBOI 000s0HKOIO 3emii. BuHukia BoHa
MUIBSIPIM POKIB TOMY B MpoIleci eBOMIOMii *uBoro. OCTaHHIM YacoM JeJalli YacTilie

Tepmin biocghepa yBiB y HaykoBHIl 0O0Ir (paHIly3bKHI 300JI0T 1 €BOJIOLIOHICT
K.b. Jlamapk Ha mouarky XIX cromitrs. Llinicne euenns npo 6Giocgpepy CTBOPUB HaI
CHIBBITYM3HUK, Mepiuil npe3usieHT HailoHanbHOI akazemii Hayk YKpaiHu Boaooumup
leanosuu Bepnaocvkuu (1863— 1945). BiH € OCHOBOINOJOXHMKOM HOBOI HAayKH —
bioceoximii, MO TOB'SI3y€e XIMIYHI MpoOIecH, SKI BiAOYBaIOThCA Ha 3eMill, 3 XIMIYHUMH
npoiiecamu y *KuBux opradizmax. Came B.I. BepHancekuii 10BiB poJib 5KUBUX OPraHi3MiB
y IEPETBOPEHH1 36MHO1 TOBEPXHI.

Mexi 0iocepu. biocghepa — ocobausa eeonociuna 060IOHKA, HACENEHA HCUBUMU
opeanizmamu. CaMe TYyT BiAOYBA€ThCS MISUIBHICTD JKMUBUX OpPraHi3MiB (pPOCIWH, TBapHH,
MIKpOOpraHi3miB) 1 mrojcTBa. biocdepa 3alimae Bcro moeepxHio 3emui. Jlo Hei BXOIWUTH
BEpXHS 4YacTWHA Jimocgepu, ycs ciopocghepa W HWXKHS YacTUHA ammocphepu —

; . T Ha  kpasx  wmex  Oiochepu
Crpatocdepa TPAIUIAIOTECS TiIbKK  OakTepii. Cropu
aepoOHUX OakTepii 1 JesKux TrpuodiB
3HaxXoAsATh Ha 20-KIJJIOMETPOBI BHCOTI;
aHaepoOHUX OakTepii — Ha MOHaj 3-
KiJIOMeTpOBi# rimmbuHi (Mai. 4.14).

r

Atmocdepa

i O30HOBUMA Wap

q 3ITKHEHHSI PI3HUX TEOJIOTIYHUX IIapiB:
| Ll mitochepu 1 armocdepu, rigpocdepu 1
\ , 5
atmocdepu, rigpochepu 1 mitochepu.
Came Ha TIOBEpXHI CyXOJ0Jly W OKeaHy
CTBOPIOIOTHCSI HAMOLITBITT CIIPUSITIIUBI JIJIS
KUTTSI yMOBH: ONITUMAJIbHA TEMIIEpaTypa,
BHCOKAa BOJIOTICTh, HACUYEHICTh KHCHEM
Ta IHIIMMU XIMIYHAMH e€JIEMEHTaMH,

Man. 4.14. Mexi 6iochepu OTPIOHUMU VTS JKUTTEIISIIIBHOCTI
OpraHi3MiB.

Biocdepa

IIlo Take :kuBa pedoBuHa. Jlo ckiamxy Oiocepu BXOIATH TaKi OCHOBHI THUIIU
peuoBuH. 1. JKuea pewoeuna — CykynmHICTh TUI KUBHMX OpraHizMmiB y Oiocdepi. Maca

78



KUBOI PEUOBHHH OIIIHIOETHCSA NIECATKAMH TPWIBHOHIB TOHH, 1110, OJHAK, CTAHOBUTH HE
OlIbIIIe OJHIET MUTBIOHHOT YaCTKM MacH 1HIMX 000JI0HOK 3emii. [IpoTe, He3Bakaroum Ha
CBIi CKpPOMHHI BHECOK y 3arajibHy Macy 3emili, >KMBa pedyoBHHA, 3a cioBamu B. L.
BepHnaacbkoro, € 0/HI€I0 «3 HaWOUIBII MOTYTHIX T€OXIMIYHMX CHJI HAIIOi TJIaHETH»,
OCKUTBbKHM 0araTo 3MiH 36MHOI KOPH 3yMOBIICHO caMe€ IIi€l0 pedyoBHHOI0. Po3noainena BoHa
y Mexkax Olocdepu ayxe HEpIBHOMIPHO.

XKuBy pedoBuHY XapakTepu3yloTh MeBHI (Pi3uuHi Ta XiMiuHI ocoOmuBocTi. Bona
BOJIOJIIE€ BEJIMUE3HOIO BUIBHOIO €HEPTI€I0, sIKa y KIJIbKICHOMY BiJHOIICHHI MOPIBHSHHA 3
MOTOKaMHU Tapsdoi JaBH, IO CTIKa€ CXWJIaMHu ByikaHiB. Came TOMY y KHUBI pEUOBHHI
XIMIYH1 peakilii NpoXoAsITh Y TUCAYl i MUTbHOHU pa3iB MIBUIIE, HIXK y HEXUBIH. OCHOBY
YKWBO1 PEYOBUHU CKJIQJIAI0Th OCOOIMBI OpraHivyHi CIOJYKH, cepell HUX OUTKU, epMEHTH 1
HYKJICTHOBI KHACJIOTH.

2. biozenni pewosunu — TPOIYKTU MiSUTBHOCTI >KUBUX oOpraHi3miB. [lo HHX
BIJIHOCSITh IPUPOJHUM Ta3, HAPTY, Kam'siHe 1 Oype Byriuis, Topd.
3. biokicha peuosuna — TPYHT Ha CyXO[OJi Ta MyJ Ha JHI BOJOWM, SKi

YTBOPIOIOTBCA y XOJl TEOJIOTIYHUX TMPOIECIB 3a y4dacTl KUBUX oOprasi3Mmis. (Kicua
pedosura — XIMIYHI TIPOJIYKTH, 110 YTBOPIOKOTHCA 0€3 y4acTl KMBUX OPraHi3MIB: IICOK,
rpaHiT, BOJA TOIIIO).

Po3nopin xuBoi pewoBuHu Ha mosepxHi 3emui. Ha cyxomomi xuBa pedoBHHa
po3MofiTeHa My’ke HepiBHOMIpHO. 1i Maca 30iJbIIyeThcs Bif MOMIOCIB IO €KBATOPA.
HampsiMi JI0 €KBAaTOpa KIJbKICTh BHUIIB OpPraHi3MiB 30UIBIIYETHCS y NECATKH pasiB. Y
TYHIP1, Jie B OCHOBHOMY POCTYTh MOXW 1 JIMIIIAWHUKH, pOociuH He Outbiie 500 BUMIB; y

BHUCOTa JIepeB y Jicax 3a3Buyail craHoBuTh 110—120 M, mo monmomarae chopmyBatu
0araTtosipyCHi BUCOKONPOAYKTHBHI €KOCUCTEMH.

30UTbIIYBAaTUMETHCS Bl TOJIOCIB JO €KBAaTOpa MPOMOPLIMHO Maci ¥ KUIBKOCTI BHUIIB
pociuH. [IpudyomMy, uum OuIbilie BUJIIB BXOJIUTh 0 CKJIaay O10I€HO3Y, TUM CKJIaAHIIIUMHU
CTalOTh TPO(DIUHI JAHILIOTH, TUM OLIBII CHENIali30BAaHUMH — BUJIUM ¥ THUM BYXK4l
€KOJIOT14HI Hillll BOHU 3aiiMalOTh.

[ToniGHUM YMHOM pO3MOLJIEHa *KUBa peuoBrHA i y CBITOBOMY OKeaHi. bimxue 110
€KBaToOpa, OCOOJIMBO HAa KOPAIOBUX pHUdaAX, CIOCTEPITAEThCS HAWBUINA MPOMYKTHBHICTH
exocucteM. TyT ke 30cepeKeHa HallBUIIa pi3HOMAHITHICTh KUBUX OpPraHi3MiB.

/KuBa peyoBuna cyxoaosy. [loBepxHeBuil MyXKui 1 pOIOYNH AP 3eMITl, Y TKOMY
POCTYTh POCTUHU 1 JkuBe O€3114 TBapuH, TPUOIB 1 OaKTepiii, HA3UBAIOTH IPYHTOM.

Bona Bix momiiB i TaHEHHS CHIriB 30aradye IPyHT KUCHEM 1 PO3UMHSE MiHEpabHI
couti, 1o nepedyBarTh y HhOMY. YacTHHA PO3YMHEHUX PEUYOBUH YTPUMYETHCS B IPYHTI,
yacTHHA BUHOCUThLCS y CBiTOBUiT OKeaH. [pyHT BHIApoBy€e BOAY, IO ITiHIMAETLCS HOro
KanuigpaMu. 3aBJAsSKU IIbOMY BIIOYBAa€ThbCS PyX BOAM y TIPYHTI M BUNAAAHHS COJEll y
PI3HUX HOTO HIapax.

VY 1pyHTI Bi10yBa€ThCs ra3000MiH. YHOYI ITi/1 4Yac OXOJIOMKEHHS B HHOTO MPOHUKAE
noBiTpsA. KuceHb MOBITPS MOTJMHAIOTh IPYHTOBI TBAPWHU 1 KOPIHHS POCIHH. A30T, IO
NPOHUK Yy TPYHT 13 TMOBITPSAM, YJIOBIIOIOTH a30T(iKCyrodi OakTepii. YaeHb mia dac
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HarpiBaHHS IPYHTY BiJIOYBAa€ThCS NPOILIEC BHUIIJIEHHS 3 TIPYHTY BYIVIEKHCIOIO Ta3y,
CIPKOBOJTHIO 1 amiaKy.
Cawme. B.IpYHTL. Ta.Ha, HQro. MOBEPXHI, BIAOYBAETRCA. YIBOPCHHSL JKUBOI. . DEUOBHHI

neperHor. Y O1IHUX MiA30JUCTHX IPyHTaX HOro TOBLIMHA CTaHOBUTH MpuOim3HO 5—10
CM, a B yopHo3eMi aocsirae 1 —1,5 metpa.

[pyHT TycTO 3aceleHMil KUBUMH OpradisMamu. biomaca camMux JIMILIE JOIIOBHX
4yepBiB, HANPUKIAA, Y TIIMHUCTUX IpyHTax nocsrae 1,2 T Ha 1 ra, abo 2,5 Miu OCOOUH.
KinbkicTs 6akTepiii B 1 T IpyHTY BUMIPIOETHCS COTHIMHU MUIBHOHIB.

/KuBa pedyoBuna CaBiToBoro oxeany. OCHOBHOIO PEYOBHHOIO OYIb-SKOIO
opraHizMy € Bojia. He BUIIaKOBO 800He cepedosuuye NyKe CIPUITIUBE JJIS KUTTA 1, K
He 0e3 MiJICTaB BBAXKAIOTh, CTAJIO0 KOJUCKOIO KUTTA. [0 ckiamy Boau CBITOBOTO OKEaHyY

BOJIOPOCTI Y Mpoiieci pOTOCUHTE3Y TaK0Xk 30arauyroTh BOJAY KUCHEM, a BOJHI TBApUHU ITi]]
yac JUXaHHS BUAUISIOTh BYTJIEKUCIUN Tas3.

CeiToBUll OKeaH 3aiiMae moHaa 2/3 TOBEepXHI IUIaHETH. TUM HE MEHIIE, BOJHI
NPOAYIICHTH CHHTE3YIOTh TuTbku 1/3 yciei opraniyHOi pedoBMHM IUTaHeTH. biomaca
CgitoBoro okeany B 1 000 pa3 menmia, Hix 6iomaca cyxonory. @oTocunTtes BiiOyBaeThCs
TOJIOBHMM YHHOM Yy BepxHboMy mmapi Bogu — a0 100 M 1 #oro 3miiCHIOIOTH
MIKPOCKOITIYHI BOJOPOCTI, 1[0 YTBOPIOIOTH (PITOTUIAHKTOH — OCHOBY BOJHHUX JIQHITIOTIB
KUBJIEHHS. BOJOpOCTSIMU 1 HAMOPOCTINIUMU SKUBJISATHCSA PI3HI PAukH, SKUX IOiJaI0Th
pubu. BoHu, y cBOlO uyepry, WayTh y DKy XmWKUM pubamM 1 puOOITHUM NTaxam.
[11aHKTOHOM >KMBJISITHCSI HAWOUIBIN TBAPUHHU, IO OYAb-KOJIH KUJIU HA TUTAHET1, — 8ycami
kumu. KpiM TJIaHKTOHY 1 BUIBHO TUTABAIOYMX TBAPWH, B OKE€aHI YMMAJIO OPTaHI3MIB, SKI
MPUKPITUTIOIOTHCS JI0 JIHA 1 TJIA3YI0Th MO0 HHOMY.

Ilo Take Hoocdepa. biochepa MOCTIHHO PO3BUBAETHCA. Y TEPiojd 3apOKESHHS
XKUTTSA BOHa OyJia MpeAcTaBieHa >KUBOK PEYOBHMHOIO MIKPOOPraHi3MiB 1 O10T€HHOIO
PEUOBHUHOIO — PE3YJIBTATOM iX KUTTEMISIILHOCTI. Y Mipy BUHUKHEHHS 0araTOKJIITUHHHUX
OpraHi3miB krBa 0OOJIOHKA CTaBaja MOTYXKHIIIOK, BKJIIOYalia y ce0e BCl dKUB1 OPraHi3Mu,
o Hacensui CBiToBul okeaH. binspko 600 MIIH pOKIB TOMY, KOJIA KUTTS IPOHUKJIO HA
cyxoJu, 6iocdepa nomupuaacs Ha BCIO MOBEpXHIO 3eMi. Ajie Ha IbOMY ii PO3BUTOK HE
npunuHuBca. HacTtynHoro, 4K BBaXaroTh, BHILOK CTaji€l0 eBojolii  Olocdepu,
CTaHOBJICHHS SIKOi MOB'S3aHE 3 PO3BUTKOM JIIOJICBKOTO CYCHUIbCTBA, CTana Hoocdepa —
YaCTHHA TUTAHETH 1 HAaBKOJOIUIAHETHOTO IMPOCTOPY 31 CiigamMH AisUTbHOCTI JtonuuHu. Ha
cTaaii po3BUTKY OilocdepH, KOIW JIOAWHA SK BUJ HaOyBae IUIAHETAPHOTO 3HAYCHHS,
dbakTopoM, 110 BH3HAYAE ICHYBaHHS 1 PO3BUTOK Oiocdepu, cTac po3yMHa JIOJICHhKa
nismeHICTh. B. I. BepHaacekuii BBaXKaB, 110 JIOJACHKHA PO3YM € CHIIOIO T€OJIOTTYHOTO M,
HaBITh, KOCMIYHOTO PiBHSI.

Biocepa — xuBa 000/10HKa 3eMili — € I1002JIbHOI0 €KOJOTIYHOK0 CHCTEMOIO,
YACTMHH SIKOI TAaK CaMo0 3aJIeKaThb OJAHA BiJl OJHOI, IK KOMIIOHEHTH OJHOI0
Oioreoneno3y. KiilouoBMM NOHATTAM Yy B4YeHHI mpo Oiocdepy € TOHATTH KUBOI
PEYOBHHH — CYKYIIHOCTI BCiX OPraHi3MiB, 110 ’KUBYTh HA HAIUIH IUIaHeTI.

Biocdepi, sik i Oyab-sikoMy iHmIOMY 0ioJOriYHOMY 00'€KTY, BJIACTUBHI
PO3BUTOK. BepmmnHow po3BUTKY Oiocdepu € cTraHOBJIeHHST HOOcChepH YACTHHU
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IUVIAHETAPHOI0 i HABKOJIOIJIAHETHOTO0 MPOCTOPY, (PAKTOPOM iCHYBAHHSI i PO3BHUTKY,
SIKOI € PO3YMHA JIIJChKA NifJILHICTb.

Ilepegipme cebe

1. Yomy 6iocdepy HazuBaroTh ri100abHOIO eKocrucTeMor? 2. Jle mpoXoaaTh Mexi
6iocdepu 1 y AKUX 11 MICIIIX KOHIICHTPYEThCS HalO1IbIIa Maca KUBOi peuoBuHHU? 3. Ski
YaCTHHU 3€MHOI IMOBEpPXHI € HaWOuIblml mpoaykKTuBHUMH? 4. [le BumIa epeKTUBHICTh
3aCBOEHHS COHSIYHOI eHeprii pociuHamMu — Yy CBITOBOMY OKeaHl 4M Ha Cyxoaomi? 3.
Sxuit 3MICT BKJIAIatOTh Y OHATTSA 6iocghepa, Hoocghepa?

§ 72. BIOT'EOXIMIYHI HUKJIN SIK OCHOBA BIOC®EPU

Tepminu i nonamms: OiocenHa micpayis XiMIiYHUX elleMenmis; HImpugikyroui ma
Ooenimpuikyroui baxmepii, azomobaxmepii, enepeemuyHuil Oaiaunc 3emii.

Sk BinOyBaeTbesi KO0JI000Ir pe4oBHUH. 3€J€HI POCIHMHM, MOTJIMHAIOYU CBITIOBY
eHeprito CoHIs, 3 HAHUIMPOCTIIIMX HEOPTraHIYHUX CHONYK (BOAM, BYTJEKHCIOIO raszy Ta
MIHEpaJIbHUX COJIEH) CHUHTE3YIOTh OpPraHiyHl PEYOBHMHU — IMEPBUHHY MPOAYKLIKO IS
TBapUH, rpUOIB 1 OakTepii yCiei mIaHeTu. TBapuHU NMEPETBOPIOIOTH MEPBUHHY MPOAYKIIIIO
y BTOopuHHY. CanpotpodHi 6akTepii 1 rpuOu pyHHYIOTh IEPBUHHY POCIMHHY 1 BTOPUHHY
TBAPUHHY MPOAYKIIIO, IO 3aJIMIIMIIACS BlJ MOMEPIMUX OPraHi3MiB, 3HOBY JI0 MPOCTHX
HEOpPraHIYHUX CIONYyK. TakuM YHWHOM, 3€JIEHI POCIMHU € BUPOOHUKAMHU OPraHiuHOI
PEYOBUHH, TBAPUHU — 11 CIIO’KMBAaYaMu, a 6akTepii 1 6arato rpubdiB — pyHHIBHUKAMH.

Ha 3emuti moMuTi BMUparOTh MUIBHOHU OpraHi3MiB. ToMy po3KkiIagaHHs OpraHIqHUX
CIIOJIYK Ha MIHEPaJIbHI PEUYOBUHHU IiJl YaC THUTTSI MEPTBUX TiJ POCIUH 1 TBAPUH € OJHUM 3
HaWOLIBII TJIOOATBHUX TIpoleciB y Oiocdepi. Y Xoai mporo mpoiecy B armochepy
BUJIITISIETHCSL BEJIMKA KUIBKICTh BYTJIEKMCIIOTO Ta3y Ta BOAHIO. MikpoopraHizsmMu OepyThb
aKTUBHY y4acTh Y TE€OXIMIYHUX MPOIIEcax 1 MepeMIIlIEHHX PeUOBUH y Oiocdepi, a TAKOXK y
BUBE/ICHHI PEYOBHH 3 KOJ000ITY 1 HAKOITMYEHHI iX MOKJIA/IB Y 3€MHIi KOpI.

[IpyHunoBa cxemMa KoJIoOOIry pedoBMHU Yy Oiocdepl BUIIIAAE TAKUM YUHOM:
HEOpraHIyH1 PEUOBUHHU — OPraHiuyHi CHOJYKHM — HEOPraHiuHI PEYOBHHH. Y 1€l mporuec
3a]ly4eHo sIK 0araTo HAWIMPOCTIIIMX HEOPTraHIYHUX CIOIYK, TaK 1 BCl XIMIYHI €JIEMEHTH,
10 MOCTIMHO BXOJATH /10 CKJIAly KUBUX OPTaHI3MiB.

KoJs1006ir Boau. Bona — onnHa 3 HaliiuHamigHImUX crojiyk. Bona mepeOyBae y
MOCTIHHOMY pyci — IIepexoauTh 3 OJHOTO CTAaHy B iHIIMIA. [i K0JI006Ir Ham3BMYANHO
BaXUIMBUM JI1 BCHOTO KUBOTO. BHIMapoBYIOUHCH 3 MOBEPXHI OKeaHy, MPICHOBOJHUX
BOJIOWM, TPYHTY 1 pOCJIHMH, BOJIa CIIOYaTKy HAKOMMMUYYETHCS B aTMOoc(epi, a MOTIM BUIIAAAE
Ha 36MHY TOBEPXHIO Y BUTJIAI OMajiB. BiacHe, 1€ 1 € HAUMPOCTINIO CXEMOI0 KOJI000iry
Boau (man. 4.15). Y pe3ynbTaTi KITBKICTh BOAM Ha 3eMJll 3aJIMIIAETHCA TOCTIHHOIO.
3MIHIOIOTBCS 11 BIACTUBOCTI (3 COJIOHOT BOHA CTa€ MPICHOI0) 1 (GI3MUHUN CTaH, TKUA MOXKE
OyTu razyBaTuM, piakuM 1 TBepauM. Y CBiToBui okean norparuisie 80 % omaniB. OmHak
IIHHICTB IS ’KUBOTO MepeayciM MaroTh Ti 20 % BOu, 10 Y BUTJISI ONA IiB MOTPAILISIOTh
Ha CYXOJIlJI, OCKUIbKM CcaM€ MpicHa BOJa MiJITPUMY€E€ OCHOBHY Macy >KMBOI PEYOBHHHM Ha
raHeTi. YacTuHa BOM, 10 BUMAaia HA CYXO/UI, 30MPAlOYUCh y TTOTIYKH, PIYEUKH 1 PIUKH,
3 yacoM IoBepTaeThcs y CBiTOBUM okeaH. [[pyra yacTuHa i1 HaBOJIHIOE IPYHT 1 IMOTOBHIOE
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3amacy IpyHTOBUX BOJ. 3 IPYHTY BOJly O€pyTh POCIIMHH, a TIOTIM BUIAPOBYIOTH 11 3aBJISKH
MeXaHi3MaM TpaHCHiparii.

Biorenna Mirpauiﬂ atoMmiB. Y 6ioctepi BiI[6yBa€TBC$I NOCTIHA Miepayisi XiMIUHUX
elemMenmie, X TEpeMIIIeHHs BiJl OJHOTO BUITY opraH13MlB no ixmoro. Lls erpaum
3MIACHIOETHCS 3a 6e3nocepez[H501 y4acTi M1KpoopraH13M1B pOCIUH 1 TBAPUH 1 sBIISIE
c00010 MOCTIHHUN KOJ0O00IT XIMIYHUX €IEMEHTIB, SIKi IEPEX0IATh 3 OPTaHi3My B OpraHi3Mm,
MOTIM y HEXHWBY MNPHUPOAY 1 3HOBY JO OpPraHi3MiB. 3aBIsSKH MEXaHI3My KOJIOO0Iry B
O0iocdhepl MIATPUMYETHCA BIAHOCHO TIOCTIMHA KIJIBKICTh XIMIYHMX €JIEMEHTIB 1
HAWUMPOCTIIINX XIMIYHUX CHOJIYK: BOHU HIKYJIM HE 3HUKAIOTh 1 HI3BIJIKK HE OEPYThCA.
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Manmn. 4.15. Kosnoo6ir Boau y 6iocdepi

VY Kk0710001ry pedoBUH y 610chepi OepyTh y4acTh Ti cami €JIEMEHTH, 110 BXOASATH JI0
CKJIaJly ’KUBHMX OpraHi3miB. J[j1s 6ioreHHoi Mirpailii XxapakTepHe HarpoMapKeHHsT XIMIYHHUX
€JEMEHTIB Yy J>KUBUX OpraHi3Max 3 TMOJaJbIIMM iX BHUBUIbHEHHSM abo0 y mpoleci
KUTTETISUIBHOCTI, 00 MICIS CMEPT1 B pe3yJibTaTi po3kiiaanHs pemTok. Llei Gionoriunumii
KOJIOOOIT — HAKOMHMYEHHS XIMIYHUX €JIEMEHTIB Y )KUBUX OpraHi3Max Ta MiHEpalli3alliio B
HEXXMBII PUPOII MOXKHA CIIOCTEPIraTH Y KOKHOMY O1011€HO31.

Mirparii aTOMIB IMJIAHETOIO CIPUSIIOTh PO3CEICHHS Ta MEPECYBaHHS OpPraHI3MIiB.
[lepeHeceHHs XIMIYHUX €JIEMEHTIB BiAOYBAETHCS HE TIIBKU JajJbHIMHU MIrpalisMy NTaxiB,
pub 1 KOoMax, a W M Yac BHUXOAY JMYMHOK KOMAaxX, SIKI PO3BHBAIOTHCA Y BOJHOMY
CEepeNoBHUIlll, Ha CyXOMin y BUIIsAAl imaro. OcCTaHHE Iyke€ BaKJIMBE, OCKUIBKH BOJIa
NOCTIHHO 3MHBAa€ PO3UYMHHI HEOpraHiuHi crojyku y CBITOBHI OkeaH, 1 K10 O He OyIo
3BOPOTHOI Mirpaliii, y IpyHTI HEMUHY4Y€ BUHUK OU JediluT 6ararboX XiMIYHUX €JIEMEHTIB.
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Po3pi3Hs0Th ABa THIIKM O10T€HHOI Mirparlii aToMiB: MEPIIUM 3M1MCHIOETHCS 3aBASKH
MIKpOOpraHi3MaMm, JpYrHil — 3aBASKH OaraTOKIITUHHUM opraHizMam. [lpu 1mpomy
3HAYYIIICTh MEPIIOro Ha TuIaHeTi HabaraTo O1sblia, HiXK APYToro.

Kos1000ir okcureny. BinpbHuii KuceHb 36MHOI aTMOC(HEPH € TPOIYKTOM IPOIIECY
doTocuHTe3y 3eneHuX pociuH. Moro 3aransHa KinbKicTh B aTMoc(hepi Binobpaxkae Gamanc
M1X MPOIYKYBaHHSM KHCHIO 1 MTPOLIECaMU OKMCHEHHS, Y TOMY YMCH1 ¥ Mpoliecy JUXaHHS.
Kucenp — HallakTUBHIIIUH 3 Ta31B, 10 MOCTiIMHO NepedyBatoTh B atMochepi. Tomy oomiH
KHCHEM MIX CEpeOBUIIEM ICHYBaHHS 1 OpraHi3MaMH IpOTiKae ayxe mBuako. Hwuni
BUIBHUH KHCEHBb B aTMOCdepl BUSIBUBCS 30aJ1aHCOBAaHUM, OCKUIBKU KIJIBKICTH BUPOOJIEHOTO
KHCHIO ((POTOCHHTE3) TOPIBHIOE KiJTBKOCTI KUCHIO, 1110 TTOTJIMHAETHCSI.

Konoo6ir Kapoony (man. 4.16). Byrmeup y O6iocdepi 4YacTo mpeiacTaBICHUI
HalpyXOMIIIOW (OPMOIO — BYTJIECKUCIUM ra3oM. J»KepenoM BYTJIEKUCIOTH € OKUCHEHHS
OpraHIYHUX CIOJYK Yy pe3yibTaTl TOXKEX, CIHAJIOBaHHS NalMBa Ta JUXaHHSA >KHUBHUX
opranismiB. 3 armochepu CO,, nornumHaTh pociauHu. lle BigOyBaeTbcst B mporieci
(GoTOCHHTE3y 3 YTBOPEHHSIM OpPraHIYHUX pEYOBUH, SKI a00 OKHCHIOIOTBCS 10
BYIJIEKHCIIOTH MiJ Yac JHUXaHHSA, ab0 pO3KIANaloThCcs OaKTEPIsIMU 10 HAMMPOCTIIIMX
HEOPraHIYHUX CIOIYK, Y TOMY YUCJI i BYTJIEKUCIOTH.

Axio y 610chepl HaKONMUYY€EThCS 3HaYHa KUIBKICTh criotyk KapOoHy, BiH 3ayirae B
mitocdepi y BUrIsiAl Topdy, Byriuis, ciailiB, HadTu, rasy, ocagoBux nopia. Lleit nmporec
B1JI0YyBaBCSA COTHI MUIBMOHIB POKIB TOMY, KOJY 3HaYHA YaCTHHA OPraHIYHOI PEYOBHHH HE
BUKOPUCTOBYBaJAacs HI KOHCYMEHTaMM, Hi peaylleHTaMH, a HaKONW4yyBajiacs B TOBIII
mitocdepu. [lepedyBaroun rIMOOKO Mij 3€MJICIO BIPOJOBXK MUIBHOHIB POKIB, JETPUT ITi]T
BIUTMBOM BHCOKHMX TEMIIEpaTyp 1 THCKY MEpeTBOPUBCA Ha HadTy, NMPUPOIHHM ra3 i
Byrumsi. Temep ke 3aBAsSKM BEJIMYE3HIM KIJTBKOCTI BUKOIHOTO TalWBa MOTO ILIKOM
BHUCTa4ae I 3abe3neueHHs moTped JroacTBa B eHeprii. Cramrordu HOro, JIFOJACTBO Y
MIEBHOMY CEHC1 MTOBEPTA€ HOTO B KOJIOOOIT BYTJICIIIO.

Komnoo6ir Hirporeny (man. 4.17). Ilin yac po3kiagaHHs OpraHiYHUX PEUOBUH
3Ha4YHa YacTHHAa a30Ty, II0 B HHUX MICTUThCS, MEPETBOPIOETHCS Ha amiak, SKUW Tif
BIJIMBOM HITpUdikyrounx 0akTepiii, KOTp1 )KUBYTh Y IPYHTI, IEPETBOPIOETHCA HA a30THY
kucioTy (HNO3). Octanss, BCTynaiuu y XiMI4H1 peakilii, yTBOPIO€ PO3UUHHI HITPATH.

YactrHa BUIBHOTO a30Ty, IO YTBOPIOETHCS Yy TMPOIECI THUTTS OPraHi3MIB,
noTparisie B arMochepy. Tyaum BUAUISETBCS TaKOX a30T, IKUH YTBOPIOETHCS Yy MpOLECI
CHAJIOBAHHS JAPOB, KaMm'ssHOro Byruuis, Topdy. KpiM Toro, BUibHUN a30T B aTMocdepy
BUJIITISIETHCS 3aBISKU JISTILHOCTI JAeHITpu(ikyrouyux OakTepiil, 37aTHUX pyHHYBaTd
HITpaTH.

OTxe, O4eBUAHO, IO HE BECh a30T, AKUH BXOJUB J0 CKIIQAy 3aru0iIuX POCIUH 1
TBapHH, MOBEPTA€TbCA Yy IPYHT. be3nepepBHa BTpaTa HUM a30THHX CIIOJYK Moria 0
NPU3BECTH 10 MPUMTMHEHHS XKUTTS, IKOM HE 1CHYBaJIM MPOLIECH, 10 BIAHOBIIOIOTH BTPATH
a30Ty IpyHTOM. [0 HUX, 30KpeMa, HalIeXaTh aTMOC(HEPH] EIEKTPUYHI PO3PSIH, TIPU SIKUX
3aBX/IM YTBOPIOETHCS TEBHA KIJTBKICTh OKCHIIB a30Ty. B3aemoairoun 3 mapamu BOJIH, BOHU
YTBOPIOIOTH a30THY KUCJIOTY, 1110 y IPYHTI EPETBOPIOETHCA Y HITPATH.

BaxnuBuM IKepesoM MOMOBHEHHSI a30THUX CIIOJNYK IPYHTY € a30TO0aKTepil, 1110
MaloTh YHIKaJIbHY 3AaTHICTh — 3aCBOIOBaTH aTMocdepHuil a3oT. HaiiBimomimni 3 HUX —
TaK 3BaHl 6y1600uK06i bakmepii, 1O TOCEISIIOThCS Ha KOPEHSIX POCIHUH POJMHA O000BHX,
BUKJIMKAIOUM YTBOPEHHS «Oynb004YOK». 3acBoroioud aTtMochepHuid a3oT, BOHU
nepepoOIIsItoTh HOro B a30THI CHOJYKH, KOTP1 POCIMHHU, Y CBOIO YEpTy, MEPETBOPIOIOTH Y
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O1IKY, HYKJIETHOBI KHCJOTH Ta IHIINI OpPraHidyHI PEYOBHMHH. TakuM YWHOM, y TPHUPOII
BiIOyBaETHCS Oe3MepepBHUIN KOIO00IT a30Ty.

[lopoky 3 ypokaeM 3 MOJIB BUBO3ATh POCIMHU. Uepe3 11e MOBEpHEHHS y IPYHT
CIOJIyK a30Ty B arpolieHo3ax ayxe oOmekeHe. ToMy mia 4ac OpaHHS 3€Mellb y IPYHT
000B'SI3KOBO BHOCATH OpraHiyHi abo MiHepaibHi J0OpUBa, BIAMIKOAOBYIOYH TaKUM YHHOM
BTpPaTH HUM XIMIYHUX €JIEMEHTIB, HacaMIlepel a30Ty, KOTPHUH € BaKJIIMBOIO CKJIAJ0BOIO
MIHEPaAILHOTO KUBJICHHS POCIIHH.

,..eﬁb BT

"
.—,-,-x et oLttt 2
r.——-‘ FOSIAAS AL

eHn sobls A by e 7 wiv

CEORN T 0T o3
l:.’\-. r,i.-’.‘ .a","‘:- v m;:&"‘fﬁ.}.;ﬁ
Byrnng|

Man. 4.16. Konoo6ir Kap6ony Biocg’pei

Biocdepa i neperBopenns eneprii. biocdepa € BIZKpUTOIO CHCTEMOIO, IO SKOi
330BHI MTOCTIHHO BIMBAETHCS MOTIK COHAYHOI eHeprii. YacTuHa 11 BUKOPUCTOBYETHCS ISt
CTBOPEHHS 1 MiIATPUMAaHHS JKMBOI PEYOBHHH, a YacCTHHA BTpadaeThcs. CriBBIAHOIIECHHS
CHEprii, o0 HAJAXOJHWTHh 1 BTPAYa€ThCs, MPUUHATO HA3WBATH €HEPreTUYHHM O0aJaHCOM
3emuti. Po3paxyHku mnoka3ytorh, mo 42 % eneprii CoHus BiAOMBAa€eTHCS 3eMIICI0 Y
cBiTOBUI TpocTip, 58 % mnornuHaroTh arMocdepa 1 IpyHT. 3 1€l KUIBKOCTI €Heprii
noBepXHA MaHeTu BunpoMiHioe noHan 20 %. 10 % BuTpavaeTbcsi HA BUIIAPOBYBAHHS
BOJM 3 BOAHOTO Ji3epkasia CBITOBOTO OKEaHy.
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[Tagarouy Ha 3eMiII0 COHSIUHY €HEPril0 aKyMylrolTh (Bl JaT. akKyMyaayio —
HAKOMMYEHHS) 3€JICHI POCIMHU y BUIIIAAl MOTEHLIWHOT eHeprii XIMIYHHUX 3B'S3KiB. I3
CHUHTE30BaHOI0 HUMH OPraHIYHOI0 PEYOBMHOIO BOHA HAJIXOJUTh B 1HINI OpPraHi3Mu, e
BUTPAUYAETHCS, MEPEXOAAYN B KIHETHMYHY, a00 HAKOMWYYETHCS Yy BUIJISAI MOTCHIIHHOI.
KonocanpHy MOTYXHICTh COHSAYHOI €HEprii, sika Hajae Ha 3eMIII0, JOMOMAaralTh YSIBUTH
Taki nudpu. Pociunau 3eMHOI Kyl MPOAYKYIOTh MPOTATOM poky Omu3bko 100 mupa. T.
OpTraHiYHUX PEYOBHUH
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Mau. 4.17. Komnoo6ir Hitporeny B 6iocdepi

OcHoBu Oiochepu GopMyHTh HUKJIIYHI MOTOKH PEYOBHHH, SIKI MOB'SI3aHi 3
0ioOreHHMMH MirpamisiMu XiMiYHHMX €JIEMEHTIB i CyNpOBOMKYKOTbHCH NePeTBOPEHHAMU
eHepril.

Ilepesipme ceoe

1.V yomy nossrae 6iocepna dbyHkiiss Mikpoopranizmi? 2. OnumiiTe Kojao00ir
BOJAW Yy mpupoai. 3. SIkuM YMHOM Yy Hajapax 3emJli BUSBHUJIOCS Tak OaraTo 3amaciB
BUKONHOTO manuBa? 4. Yomy B TIpyHTI HIATPUMYEThCS MOCTIMHUIA pIBEHb aTOMIB
Hitporeny?

§73. JIIOAUHA I BIOC®EPA

Tepminu i nonamms: npupooHi pecypcu; NAPHUKOBUL egeKkm, cMoe, epo3is
IpYHmMYy, 0i0102I4HA PI3HOMAHIMHICMb, PEeAKIiMAMU3ayis, 0Xo0poHda NPUpoou.

Jlrogquna i 3minu Giocepu. CydacHa moguHa chopMmyBaacs 3a €BOIIONIMHUMHA
MIpKaM# 30BCiM HEIaBHO, He OiabIn HiXK 50 THC. pokiB ToMy. [IpoTe muie GionorivHOMY
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BUJLY JT0OUHA PO3YMHA 32 TAKUW KOPOTKHM Mepioj Bajgocs 3400yTH BEJIMKUN BIUIMB Haj

pe3yabTaTl JIIOAMHA TaK 3yMiJia 3MIHUTH JOBKULIA, IO MOCTaBUIA M1 3arpo3y (PakT CBOTo
icHyBaHHsS ¥ (yHKIIOHYBaHHS Oiocdepu B il HHUHIIIHBOMY BHUTISAL. OCOOMMBO BeIHKI
HEraTuBHI 3MiHU BigOymucs B octaHHi 100 pokiB — y TmepioJg HAyKOBO-TEXHIYHOI
peBomionii. BoHu mnpusBenu A0 3MiHM KIiMaTy, 3a0pyIJHEHHS CEpEeAOBHINA >KUTTH,
NOPYIICHHS CKJIaay aTMochepu, BUMUPAHHS YUCICHHUX BUJIIB OPTaHi3MIB.

Icnye kinpka HAHOLIBIT MPOOJIEMHUX TOYOK B3a€EMHUH JIOAWHU 1 6iocdhepu. KoxHa 3
HUX MOXXE CTaTH MIPUIMHOIO CEPUO3HUX KaTaKIi3MiB 010Cc(hepHOro XapakTepy.

IIpobsieMa 00MekeHOCTI NMPUPOAHUX PecypciB i aexasi 3pocraodi morpedu
JauHu. Sk 1 Oynb-skuii O10JIOTIYHUN BHJ, JIIOAMHA HE MOXXE KUTH 0e€3 Kepen
PEYOBHUHU Ta €HEPTii, 0 3a0€3MeUyIOTh ii JKUTTEIISIIBHICTD, a TAKOXK JIKEPEIT MOCTaYaHHs
HEOOXITHUX MaTepiaiiB Jyisi BUpoOHHUIITBA. OCHOBOIO JIIOJICHKOTO ICHYBaHHS € NMPUPOAHI
pecypeu. IIpupoaHi pecypcu MoKHa HOJIJIUTH HA JIBl TPYIU: adiomuyni — pecypcu
HEXUBOI MPUPOU 1 OlomuuHi — PECYpPCH KUBOI MPUPOIH.

HaliBaxnmuBilIMMHA U1 JTIOAUHU a0lOTUYHUMHU pECypcaMH € BUIPOMIHIOBAHHS
CoHiis, 110 HarpiBae 3emMiIto 1 JJa€ €HEprio, HEOOX1aHY JIsi POTOCUHTE3Y; MpiCHA BOJA;
YUCTE MOBITPA; IPYHT; KOPUCHI KONAIMHHU. 3 KOKHUM POKOM JIIOJMHA MOTpelye naenani
OlbIe MIHEPAIBHUX PECYpPCIB, OCBOIOE yc€ OLIblly YacTHHY IiaHeTu. lle mocsraerbcs
3aBASKM HOBUM TEXHOJIOTISIM, SIKI BIJIKPUBAIOTh HOBI LIAPUHU 3aCTOCYBaHHS YOPHUX 1
KOJIbOPOBUX METaJIB, PI3HOI HEMETAJIIYHOI CUPOBUHH. Y PE3yJbTaTl PO3IIUPIOETHCS
po3po0Ka py, 30UTbITy€eThCs BUAOOYyBaHHS HaTH 1 ra3y, B TOMY YHCJI i 3 THA MOPSI.

Oco6nuBy mpo0eMy CTaHOBUTH CYNEPEYHICTh MK HEOOXIAHICTIO PO3IIMPIOBATH
BUPOOHUIITBO, 3 KO)KHUM POKOM 30UTBITYIOYM MaTepialibHi Ojara i TMM, 10 PecypciB Ha
3emui meHmae. BoueBuab, HEOOXIJHI NPHUHIIMIIOBO HOBI pIIIEHHS, TMOB'sI3aHI 3
BIIPOBA/DKCHHSAM €KOJIOTIYHO YHCTOrO BHPOOHHUITBA.  Po3riasHeMo HalHEraTWBHIIII
BIUIUBH JIFOJMHU Ha Oiocdepy.

3a0pyanennss mnoBiTpsi. OCHOBHOIO TPHYMHOK 3a0pyJIHEHHsS atMocdhepu €
CHAJIOBAHHS MAJKMBA 1 BUKUIU BaXKKOI mpomMuciaoBocTi. Y XIX cT. yci MpOyKTH 3rOPsTHHS
BYTULJISA, 10 HAJXOWIM B HABKOJIMIIIHE CEPEAOBHIIIE, TOBHICTIO 3aCBOIOBAJIA POCIUHHICTb.
Huni BoHa 13 IMM 3aBJIaHHSM BIIOpATUCS HE MOXKe. biibllle TOTro, 3 KOXKHUM POKOM uepes
BUpYyOyBaHHs JIICIB, HacamIiepe]] TPONIYHUX, POCIMHHICTD HE B 3MO31 NEPEPOOUTH
BEJIMUYE3HY KUIBKICTh BYIJIEKHCIOTO Trasy, sIKHH MOCTIHHO HAKONMHUYYETHCA B aTMOCdepi.
OxeaH 1 3eJIeH1 POCTUHU HUHI TTOTJIWHAIOTH JIMIIe OJM3bKO MOJIOBUHM Alokcuay KapOony,
110 YTBOPIOETHCS i Yac 3TOPSIHHS MAJIMBa, PEIITa 3AHUIIAETHCA B aTMOcdepi.

3a migpaxynkamu BueHuX, 3a ocTtaHHi 100 poxiB Bmict CO; B armocdepi
30umbmuBes Outbil HK Ha 10 %. YV pesynbrari TOro, mo HaKOMUYEHHH B atMmocdepi
niokcun KapOoHy 3aBakae TEMIOBOMY BUITPOMIHIOBAHHIO 3€MJli, BUHUKAE HAPHUKOGUIL
ehexm, 3a SKOTO PIK y PIK 3pOCTa€ cepelnHs Temmeparypa Ha moBepxHi 3emii. lle
MPU3BOJUTH 10 TAHEHHA JIbOJIOBUKIB 1 BUCYIITYBaHHS KJIIMarTy.

Kpim Toro, sk pe3ynpTaT MPOMHCIOBOI JISUIBHOCTI  JIIOAMHM, TOBITPS
3a0pYIHIOETHCS PIIKUMHU W TBEPAUMHU YaCTUHKaMU (TWJIOM). BOHM 3MEHIIYIOTh KiJTbKICTh
COHSIYHO1 pajiailii, 1o jgocsrae TMoBepxHI 3emui. HuHI XapakTepHUM SBUILEM YCiX
METaroiCiB CTaB ¢MO2 — CYMIIl TYMaHy, TWIy U AUMY. Y pe3yJbTari TUIBKH y MicTax
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COHsIYHA pajiallis 3MeHIyeTbest Ha 15 %, a ynerpadioneroe BunpomintoBanHs — Ha 30
%.

3a0pyaHeHHs npicuux Boa. HaiiGinbie npicHOT BOAM BUTPAYa€THCS Ha 3POLICHHS.
Benuuesny i1 KiIbKICTh BUKOPUCTOBYE MPOMHUCIOBICTh. Haiimene 1i fine 6e3nocepeHpo
Ha 33/10BOJIEHHS (1310J0TTYHUX MOTPeO HaceJdeHHs. 3 KOXHUM POKOM MOTPeOH y MpicHIN
BOJAl 3pocTaioTh. llpu 1mpomy nemani HeOE3MEUHIIINM CTa€ HEPIBHOMIPHUN PO3MOLT
pecypciB MpiCHOI BOIU HA 3eMII.

3a0pyIHEHHsSI TPICHUX BOJ BHUKJIMKAHE HE TUIBKA THUM, 1[0 B PIKH CKUIAIOTh
BiIXoAu BUpOOHMUNTBA. lle 1 3MMBU 3 MOJIB MECTUIMIIB Ta MiHEpPaIbHUX TOOPUB, IO
OTPYIOIOTH 0arato BOJHHMX OpraHi3MiB, HacaMIlepell MOJIIOCKIB, pakiB, puO, IiJIBHUIIYIOTh
KOHIICHTPAITII0 Y BOJ1 MaKpo- 1 MikpoesieMeHTiB. OCTaHHE CIPUUYHHSIE IIBITIHHSI» BOJONM
— CHajaxu YMCeNbHOCTI yiaHobakmepill y JXapKui 1epio, mo poOUTh BOAY CTABKIB, PIK 1
BOJIOMMHUII] HENPUJATHOIO HE JIMILIE JUIsl CHOKMBAaHHSA, a ¥ HaBITh JUIsl MELIKaHHS THUX
caMHUX TBapHH.

IIpob6aemun CBiToBOro oxeany. 3 pIiYKOBUM CTOKOM, BHUKHJIAMU MOPCBKOTO
TPAHCIOPTY U, 0COOJIMBO, UYepe3 aBapii TAaHKEPIB, Y MOPE MOTPAILUISIE€ BEJIMUE3HA KUTBbKICTh
Ha(TONPOIYKTIB, COJEH BAXKKUX METANIB, NECTUUUIIB. 3a0pyAHEHHS OaraThoX MOpIB
JOCSITIIO 3arpo3jMBUX IS iX 010TM MacmTaliB. 30Kpema, 6araTo B 4OMy KPUTHYHOIO €
CUTYyallisl y MIBHIYHO-3aX1/1HIA yacTuH1 YOpHOro Ta A30BCHKOTIO MOPIB.

HMerpananiss rpynry. Pomtounii map rpyHTy (OpMYeTbCsS CTOpPIYYSIMH, TOIl SIK

Hirporeny, Kanito, @ocpopy — TojI0BHUX KOMIOHEHTIB KUBIICHHS POCIUH. SIKIIO IPyHT
HE TIONOBHIOBATH crojiykamu HiTporeHy, 3amac pojiodocTi Moke OyTH BUYEpHaHHUil 3a
50—100 pokiB. Tomy 3emiepoOCTBO MPUITYCKAE BHECEHHS Yy TIPYHT OpraHiuHUX 1
MiHepaidbHUX A00puB. HaBiTh y pasi mpaBuibHOrO BHKOpucTanHs Tiibku 40—50 %
BHECEHUX Yy TIPYHT a30THUX JOOpPUB BUKOPUCTOBYIOTH POCIWHHU. [HIIA wYacTuHA
3BITPIOETHCS B aTMOC(epy ad0 BUMHUBAETHCS 3 IPYHTY, 1O MPU3BOJUTH 3HOBY K TAKH /10
3a0pyAHEHHS 1 «UBITIHHS" BOJIOWM.
IPYHTOBOI'O MMOKPUBY MOTOKaMH BOJU a0o0 BITpoM. Epo3is BUHMKaAE I YHACTIJOK OpaHKH,
0Cco0JIMBO, SKIIO ii MPOBOAATH HE 3a MpaBwiIaMu. Pa3oM 3 TajauMmu 1 JOIIOBUMH BOJAMHU 3
MOJIIB IIOPOKY B PIKK i1 MOpS BUHOCATHCSI MUIBIOHU TOHH IPYHTY. SIKIIO PO3MUBY HIIO
HE TIEPEIKOJKAE, TPIOHI BUMOTHU TIEPETBOPIOIOTHCS y OB TUOOKI, a TI — Y SpH.

Pozopana 3emist He 10 KiHIA peani3dye cBoi OiochepHi (yHKINT, OCKITEKA HE A€
MOBHOT MIPOYKIIIi pPOCIHH 1 TBApUH. YKpaiHa Ma€ OJIHY 3 HAUOUIBIIT PO30PAHUX TEPUTOPIH
y cBiTi. HaBiTh y po3nas Kpu3u CUILCHKOTO TOCIOIapCTBA MMiI TUTyTroM TiepeOyBajio moHa
55 % 1i Tepuropii. [lopiBusitte: y ®panmii 1 HiMmeyunni pisiero 3aifHsATO Tpoxu Oibiie 33
% , B Aarmii — 18 % , a B CIHA — 15 % TtepuTopii kpainu.

3a po3paxyHKaMH BUEHUX, OPIYHI BTPATH IPYHTY B YKpaiHi cTaHoBIATH 600 MiH
TOHH, Y TOMY 4ucii rymycy — 10 20 mutH ToHH. 11[06 KOMIIEHCYBaTH BTpaTy rymMycy, Ha
10JIs IOPOKY NOBUHHO BHOCcUTHCS 400 MJTH TOHH MiHEpaJIbHUX J1I00pPUB.

3HuKeHHs1 OioJioriyHoi pisHoMaHiTHOCTI. [l 610JIOT1YHOIO PiI3HOMAHITHICTIO
3a3BMYail PO3YMIIOTh YCIO CYKYIHICTh BWJIIB OPraHi3MiB, 110 >KHBYTh Ha SIKIMChb MEBHIN
TepuTOpii abo B IiJoMy Ha 1iaHeri 3emis. BupoOHMYa AiSTIBHICTH JIHOJIUHH,
Oe3nocepeHe BUHMINECHHS 0araThoX BHJIB, SIKI OyJuM XapuyoBUMH OO'€KTaMU JIFOJIUHH,
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OJIHO3HAYHO TPHU3BOJATH JIO 3HMKEHHS O10JI0T1YHO1 pi3HOMaHITHOCTI. lle 3arpoxye
HETaTUBHUMU HaCTiKaMHu 115 6iochepmn.

Jyxe HempocTa cUTyallis cKjianacsi B YKpaiHi. 3 KOKHUM JNECATHUIITTAM 3HUKIUX
BU/IIB TBAPHH 1 POCIWH CTa€ aefam oubme. SKo 10 neporo BugaHHsS YepBOHOT KHUTH
VYkpainu, onyOiikoBaHoro B 1980 p., Bxoausno 245 BUAIB TBapuH Ta POCIUH, TO IO
HACTYITHOTO, 110 To0aumiio cBiT y 1994—1995 pp., — Bxke 895, a 10 TpeThOro BUIAHHS,
sniicaeroro y 2009 p., — monaz 1300 Buis.

MIPEJI0K KOPOBM), mapnar (AMKUN NPEOK KOHA), catleak, Kyian (ATUKUN ocen), pocomaxa,
open cmenoguti. Ha MexXy iCHyBaHHS TOCTaBJICHO TaKi BHJH, SIK 3)Y0p, 6e0miob Oypuil,
JI0Cb, HAUOUIBIIIOTO cepejl JIITAIUUX NTaXiB — Opoxsy 1 HAUOLIBIIOTO OpJia bepKyma.

KpaiHu. 3amloBiIHUKM YTPUMYIOTh y HE3alMaHOMY BUIVISI HOMYJALil W YrpyHOBaHHS
OpraHi3MiB, € 0a3010 ISl OJIOMAIlHIOBAHHS JUKUX TBApUH 3 I[IHHUMH TOCIOJAPCHKUMU
BJIAacTUBOCTAMU. B YKpaini came 10 1i€i KaTeropii BIIHOCUTHCS Ol0cepHUil 3aTIOBITHUK
«Ackanig-Hosa». KpiM Toro, 3amoBiJHUKH MOXYTh OyTH LEHTpPaMHU PO3CEJICHHS TBApHH,
K1 3HUKJIM Y TIEBHIM MICIIEBOCTI, 00 CyryBaTH UM 30aradeHHs (ayHu. barato B uomy
3aBJSIKM MPUPOJOOXOPOHHHUM 3aX0J/IaM 1 peakJiMaTH3amii BJaI0Cs BITHOBUTH MOMYJISIIT
O0obpa eeponeticbko20 W oleHa waaxemHo2o, K1 10 cepenuHHn XX CT. B YKpaiHl
IPAKTUYHO 3HUKIIH.

Oxopona npupoam i panioHaJbHe BHKOPUCTAHHS NPHUPOAHHMX pecypciB.
Oxopona npupoou — 11¢ KOMIUICKC MOCTITIOBHO 3/IIMCHIOBAHUX JICP)KABHUX 3aXO0JiB, 110
BKJIFOYAE MONTYK HOBUX HaYKOBUX PIIIEHb, PO3IINPEHHS HasBHUX 3HAHb.

Jlep>kaBHI1 3aX0/11 11€ HacaMIlepe] — Pi3H1 3aKOHH ¥ 3aKOHO/IaB4l aKTH, sIKI IOBUHHI
HEYXUJIbHO BUKOHYBAaTUCA ypSIOM, aAMIHICTPATUBHUMHM OpPTraHaMH 1 MICIIEBUM
caMoBpsiAyBaHHsAM. B YkpaiHi npuitHsaTO 6arato 3aKoHIB y Taiy3i oxopoHu mpupoau. Lle
«3aKkoH Tpo TBapUHHUI CBIT», «KoJeKc 3akoHIB Mpo Jic», «3aKOH MPO MOJIOBAHHY,
«3akoH npo YepBOHY KHUTY YKpaiHW» TOLIO.

HABUMTHUCS 3a0e3leuyBaTH €HEPreTUyHl MOoTpeOu JII0ACTBA 3 MOHOBIIOBAHUX JIKEPEIl, HE
PYWHYIOUHM CEpeloBUILIE JKUTTA. TakuMu JpKepernamMu MOXYTb OyTH €HEpris BITpIB,
BUKOPUCTAaHHSA OIOJIOTIYHOrO MajvBa W IITy4HUH QOTOCHHTE3. /[pyeuii HampsM —
CTBOpHUTH O€3BiJIXiJHE BUPOOHMUIITBO, OCKUIBKH BIAXOAM Yy OyAb-siKiii (opmi HEMUHYyUE
3a0pyIHIOBATUMYTH JTOBKLILISL.

Huni q1oauHa cTana mOTYKHUM €KOJIOTiYHUM (PaKTopoMm, KM MAa€ piBeHb
OiocepHoro BnimBy. Bukiaukani Hero 3MiHu 3a kopoTkuii mepioa yacy (100 — 200
POKiB) MpU3BeaH 10 3MiH IuIaHeTapHOro MacmTady. Ix HacTiaky depes sikmiich yac
MOKYTh HAa0yTH KaTacTpo(iuyHOI XapakTepy, NPHU3BeCTH 0 MAaCOBHMX BHMHMPAHb
NpeaCcTABHUKIB (ayHu i (puiopu, pyHHYBAHHS iCHYI04Y0l HUBiTi3anil, MOCTABUTH IIiJ
CYMHIB MOKJIUBICTh BUKMBAHHS JIIOAMHHU SIK 010JIOTIYHOI0 BUY.

Ilepesipme ceoe
1.Yn MoXHa BBaXaTu JIOJUHY 1 BUPOOHHUITBO EKOJOTIYHMUMH (aKTOpaMu
IJTAaHETapHOTO PiBHA? 2. Y 4OMy MOJSATaE OCHOBHA IMpoljieMa MPUPOIHUX pecypciB? 3.



Aki 0ocobmMBO «rapsiul» TOYKM B3aeMUH oauHu 1 npupoau? 4. o coboro sBisie
Jiep’KaBHA MPOTpaMa OXOPOHU TPUPOIH?
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Po3zmin V.
OCHOBHA EBOJIIOIIIFIHOFO BUYUEHH/I.
ICTOPUYHUMA PO3BBUTOK OPTAHIYHOTI O CBITY

§ 74. BUHUKHEHHS EBOJIIOIIIMHOI TEOPII

Tepminu i nowammsa: Oionociuna eeoNOYIsd, eBoNoYilHe 6YeHHs, ¢hakmopu
esoNoYyll, 1amapKism, o6opomvba 3a ICHY8AHHS, NPUPOOHULL 000Ip, meopis esooyil,
O0apBIiHIi3M.

IIlo Take eBosonif. £gonoyis — npoliec iCTOPUYHOTO PO3BUTKY KUTTS HA 3EMIII.
Biosoriuna eBostoLis Mae psij BaXKJIUBUX OCOOJIUBOCTEH.

— BoHa mMae npucTOCYBaIIbHUM.

— IlpoTtikae eBostoLisl B HU3I MOKOJIIHb, TOMY KOKHA HOBa T'€Hepalisl OpraHi3MiB
X0Y TPOXH BIAPIZHAETHCS BiJl MOMEPETHBOI.

— Po3BUTOK OpraHiyHOTO CBITY Ma€ HEOOOPOTHMI XapakTep, a 3HAYUTh, BUMEPII
POCIIMHHU 1 TBAPUHU HIKOJU HE BIPOATHCA.

[nero 10710 €BOMIOLIMHOTO MOXOKEHHS KUBOTO MOCTIMHO BUCIOBIIOBAJIA y CBOIX
npaisgx wMuciauteni  CrapogaBHboro Cxonmy, antuuHl ¢unocodpu JaBHboi ['pemii
(I'epaxmin), esponeiicbki BueHi XVII-XIX cr. (B. I'apseii, K. Jlinneit, XK. Kiop’e, XK.
Jlamapk)

K. b. Jlamapk Ta Horo teopis. @paHIy3bKHil HaTYpaticT, 300J10T 1 pinocod Kan
bamucm Jlamapk (1744—1829). € aBTOpOM MEPIIOTO SBOJIOMIMHOTO BUCHHS, CYTh SKOTO
BUKIJIaB y nipani «Dutocodis 300oriin, onyomaikosaniil y 1809 porii.

OcHoBHI noJI0keHHS Teopii Jlamapka Taxi.

e VYci pocivHM 1 TBapUHU — CIPABXKHE HaI0aHHS MPUPOJU; BOHU HE ICHYBAIU
CIIOKOHBIKY, @ BUHUKJIM CBOTO Yacy 3 HEOPraHIYHOI MPUPO/IH.

e Buau 3MiHIOIOThCS, alie BKpaii MOBIJILHO, @ TOMY HETIOMITHO. [OJIOBHOIO pHCOIO
ICTOPUYHOTO PO3BUTKY >KMBOTO € TIPOIIEC CXOKEHHSI B/l TPOCTOTO IO CKJIATHOTO.

e KoxHuii KJ1ac JKMBMX OpraHi3MiB Ha CXIALSAX ApaOWHU ICTOT — L€ HACTYMHHM
€Tar po3BUTKY, OUIbIII BUCOKA OpraHizaiis. ¥ MexKax KjiaciB BiJICYTHIM MOALT HA MPOCTI i
CKJIQJIHO OpraHi3oBaHI BHUJIM, a BIAMIHHOCTI MDK BHJIaMH IIOB'sI3aHI 3 OCOOJIMBOCTSAMM iX
MPUCTOCYBAHHS JI0 PI3HUX YMOB ICHYBaHHS.

["onoBHMM HaOYTKOM €BOJIONIMHOTO BUueHHs Jlamapka crtano Te, 1Mo BiH ymepIie y
010J10Tii MOPYIITUB MUTAHHS PO MPUYUHU — (PAKTOPH €BOJTIOILII.

Yapas /lapsin Ta ioro BYeHHsI nMpo npupoanuil no0ip. Jlamapk He 3'sicyBaB
MEXaHI3MH €BOJIIOIIMHUX MEPETBOPEHB, iX MPUYNHHN 49U (pakTOopu eBoOIi. Binmosias Ha
I[e 3amuTaHHS BYEHI JICTaly y TIpall aHTIIWChKOTO HaTypamiicta Yapnsza Pobepma
Hapsina (1809 1882) «IloxomkeHHS BHIIB IUITXOM HPUPOIHOTO J000PY», y SIKiH BiH
BUKJIaB CBOE Oau€HHSI MEXaH13MIB €BOJIIOIIMHUX TIEPETBOPEHb.

KopoTko 1/1ei 11i€1 KHUTH 3BOASTHCA JI0 TaKOTO.

CTaHy JIOXKMBAa€ Ty)Ke€ HE3HayHa iX 4yacTWHA. BUIbmIiCTh 0COOWH TWHYTH y OOpOTHOI 3a
ICHYBaHHSI, IKa MPOSBISETHCS, Y KOHKYPEHIIIi 0COOMH OJHOTO BUAY MK cO00I0 3a Kpali
MICIISl IPOKUBAHHS, 1KY, PECYPCH; Y TBAPUH CaMIll 3MararoThCs 3a CaMKy.
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IHIUBITyaIbHI OCOOJIMBOCTI, IO BIAPI3HAIOTH HOTO BiJl IHIKX. [CHyEe HECTIaAKOBa TPYyMOBa
(MomudikariiiHa) ¥ cragkoBa iHAWBIAyadbHa (TeHETHYHA) MIHIUBICTE. Came OCTaHHS
¢dbopMa MIHIMBOCTI BIZITpaE KIIOUOBY POJIb B €BOJIIOLII, MOCTaYae JJIsl Hel MaTepiall.

MIOTOMCTBO OpPTraHi3MU OLIBII IPUCTOCOBAHI O YMOB CEPEJIOBUINA JKUTTS, SIKI BOJIOAIIOTh
0COOJIMBO KOPUCHUMH y OOpOTHOI 3a ICHYBaHHS O3HAaKaMHu 4d BiacTUBOCTsAMU. Came 1ie
BIDKMBAHHS _HAWOUIBII MPUCTOCOBAHUX Yy OOpoThOI 3a ICHYBAHHS OpPraHi3MiB i €
npupoguuM a06opom. Came BiH € OCHOBHUM UHMHHUKOM — PYIIIITHOIO CHIIOIO
eBOJIIOLIIMHOTO TpoIiecy. SIK TrOJIOBHUHM J0Ka3 peajbHOCTI MPUPOAHOro Aobopy, apsin
HABOJWB MPUKIAINA IITYYHOro A000pYy, 3a JOMOMOIOI0 SKOTO JIFOJIMHA BUBENa Oe3mid
NOTPIOHUX i1 MOP1J TBAPHH 1 COPTIB POCIUH 3 HE BIIOMUMU Y MPUPO/II BIACTUBOCTSIMH.

e OCKUIBKHA CEpPEIOBMILE KUTTA OPraHi3MiB MOCTIHHO 3MIHIOETHCSA, TO IIOpa3y y
O00poTh0i 3a iICHYBaHHS MepeBary MarTh OCOOMHM 3 HOBUMH O3HAaKaMH, SIKI CIIaJKOBO
3akpimuioroThest. LI 3MiHM, 10 HAKONUYYIOTHCS MiA JI€EI0 MPUPOJHOTO 000Dy,
MOIIUPIOIOTECSA B PAJIl MOKOJIHL 1 HEMHUHYYE BEAYTh JI0 ICTOTHUX 3MiH Oy/IOBU Tija
0COOIMBOCTEN (PYHKI[IOHYBaHHS TPy OCOOMH. Y pe3ynibTaTi YTBOPIOETHCS HOBUIM BH/I.

TakuM 4YHWHOM, OCHOBOIIOJIOXKHA 17Iesi BUEHHS MPO HPUPOJHHUMA J1I00Ip — TOJOBHY
PYIIIAHY CHJIY OPTaHIYHOI €BOJIIOIIT — TOJIATAE ) BUICUBAHHI HAUOLIbUL NPUCTOCOBAHUX
y 6opomwvbi 3a icHysanus. llpu 1bOMy HaWOUIBII MPUCTOCOBAHUMHU BapTO BBAXKATH
OpTraHi3MH, K1 3JIUIIIIA HAOIbIIIE HAIIIAIKIB.

Buennst /lapBiHa mpo eBOJIOIINHE 3HAYEHHSI MPUPOJHOrO J000PY SIK TOJIOBHOIO
(dakTopa eBoJIIOIlT TPUIHATO Ha3UBATH AAPBiHI3MOM.

OpraniyHa eBOJIOLIA — Ie MPOLEC iCTOPUYHOIO PO3BUTKY KHBOI NPHUPOAH,
10 SBJISIE 0000 CIPSIMOBAHI 3MiHM OpPraHi3MiB, BUAIB i 0iocdepu B miziomy.

ABTOPOM MEPIIOr0 €BOJIOUIHHOrO BYeHHs € (panHuy3bkuii ydyenuit K. b.
Jlamapk, sikuii, OIHAK, He 3MIr cpopMyTHOBATH NMPUPOIHUX NMPUYUH €BOJIOLIIHOTO
po3BuTKy. Lle 3po0uB aHriiiicbkuii HaTypaJgict i BueHuid /lapBiH, IKMii BHCYHYB
i1er0 NpUpPoOaAHOro 1000PY K rOJIOBHOI PYIIIHHOI CHJIH €BOJIIOLII.

Ilepesipme ceoe

1. Chopmymroiite, mo Take eBomromis. 2. [lepepaxyiite 0coOIMBOCTI 010JI0TTYHOT
eosrorlii. 3. Y doMy mosisrae TojloBHUK ceHc Teopii Jlamapka? 4. YV domy mossrae
3acnyra JlapBina?

§ 75. OCHOBHI ITIOJIOKEHHSI CYYACHOI TEOPII EBOJTIOIIIT

Tepminu i nowamms: naleoOHMON02iA;, NOCAIOOBHICMb — BUKONHUX — (DOpM,
PyouMeHmu,; amasizmu, 3aKoH 3apooK080i NoJiOHOCMI; OioceHemMUYHUIL 3aKOH, (haKkmopu
esontouii (npupoonutl _000Iip, 2eHemuUYHA MIHIUSICIb, Opeld 2eHie, XUl Jicumms,

I30/151151).

Jloka3u eBoJiiomii. JlaHi MaJCOHTONOri — HAyKW PO BUMEPJLY ghayHy 1 ¢hiopy Ta
PO BUKOIIHI PEIITKH TBapUH 1 POCIMH CIIJ PO3IIIAAATH SIK HAaBaromiin apryMeHTH Ha
KOPHUCTb ICHYBaHHSI €BOJIOLIMHOTO mMporecy. ['0JIOBHUM Nal€OHTONOTTYHUM JOKAa30M
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peasbHOCTI €BOJIIOLIT € T€, IO 111 BUKOIHI PEIITKH YTBOPIOIOTh HOCI008HICHIb 8UKONHUX
¢hopm, siKa BIANOBIAE MIPOLIECY €BOIIOIIHHUX MTEPETBOPEHB MEBHOI TPy OPraHi3MiB.

Jani mpo OynoBy oprasizMiB. OmgHHM 13 KJIIOYOBUX TIOJOXKECHb HOPIGHANbHOT
anamomii € MPUHIII: YUM OJIKYa CIOPITHEHICTh OpraHi3MiB, TUM BHUIIIA iX MOAIOHICTh
3a 2omon02iunumu o3Hakamu. Opranu abo CTPYKTYpH Tijla Ha3MBAIOTh TOMOJIOTTYHHUMH,
KOJIM BOHM MAalOTh CHUIBHUWA TIaH OyJO0BH, PO3BHUBAIOTHCS B €MOpIOTE€HE31 3 OJHUX
3a4aTKiB 1 3a3BUYail BUKOHYIOTh OJTHAKOBI (DYHKIIII.

[TepekoHIMBUMH JOKa3aMHU MPOILIECY €BOJIIONIT € PyJAMMEHTH (3a4aToK) 1 aTaBi3MHU
(mpemok) — HEAOPO3BHHEHI OpraHu abo0 CTPYKTypH Tijda, SKI BTPATHIM CBOE
dbyHKIlIOHATBPHE 3HA4YeHHSA. BOHM € 1 B JIOAWMHHU, IO JOBOJAWTH 3MIHIOBAHICTh ii fK
OiloJIOT1YHOTO BUAY. PyquMeHTaMu JIFOJWHU € BYIIHI M'S3M Ta MIIMIKIpHA MYCKyJaTypa.
[Ipuknagamu araBi3My MOXHA Ha3BaTH BUMNAJKWA TMOSBU B JIOJEH PyIUMEHTAPHOTO
XBOCTa, HAJI3BUYANHO CHJIBHOTO BOJIOCSHOTO MOKPUBY Ha TUIl M HAsSBHICTH HE JIBOX, a
KUJIBKOX Tap COCKIB.

JlaHi eMOpi0JIOTii TAKOXK € MPSIMUMHU JI0Ka3aMH PEaIbHOCTI €BOJIOIIHHOTO MPOLIECY.
Hacamnepen Horo JOBOJIUTH 3aKOH 3ap00K080i nodionocmi. yum Oinvul pawHi cmadii
IHOUBIOYANLHO20 PO3BUMK) OOCHIONCYIOMbCS, MUM Olibule NOOIOHOCMI BUABTAEMbCS MIJHC
Pi3HUMU OpeaHizmamu. 3apOJKOBA MOAIOHICTh CBIIYUTH MPO CHUIBHICTh MOXO/KEHHS Ta
€IIHICTh MOYATKOBUX ETAIliB €BOJIOLII XpeOeTHuX. IpyHTyIounch Ha HaBeleHHMX (axTax
OyB copMytOBaHUN Oio2eHemuuHUil 3aKOH, 3T1IHO 3 SIKUM KOXHAa OCOOMHA y CBOEMY
1HJUBITyaJIbHOMY PO3BUTKY IOBTOPIOE ICTOPII0 PO3BUTKY CBOTO BUIY. 3a3BUYail Iei
3aK0H (POPMYITIOIOTH JTy’KE€ KOPOTKO: «OHMO2eHe3 — ye ueuoKe no8mopeHHus gpinozcenesy”.

MouiekynspHo-reHeTudH1 jaHi. OJHUM 13 TOJOBHUX TPaBUJI O10JI0Tii € MPUHIIUI
€IHOCTI XIMIYHOTO CKJIQqy JKUBUX Oprasi3MmiB. [IpydoMy B OCHOBY O010XIMi4HO1
YHIBEPCAJIBHOCTI JKMBOTO TOKJIAJICHO Bl TPYMU PEUYOBHH: OUIKH Ta HYKJIETHOBI KHCIIOTH.
[IpoBeneHi AOCIIKEHHS MOKa3aJId: YUM OUIbIA CIOPITHEHICTh BUIIB 1 UMM BHINA iX
aHATOMIYHA TMOJIOHICTh, THUM OuUIbIIe TOAIOHI B HUX TMEPBHUHHA CTPYKTypa OLIKIB 1
nocnigoBHicTh JIHK. Bussnserscs, JIHK moauan ognakora 3 JIHK mmmmanze Ha 98 %.

MeToau eBONIOUIHHUX HOCTIIKEHb: 2€01021UHI 1 NAIEOHMON02IYHI, AHAMOMIYHI
Ta eMOPION02IYHI, MOJIEKYNAPHO-ceHeMUYHI, Oio2eocpaghiumi, eKo102iuHI.

OCHOBHI 0JI0KEHHS CY4YaCHOI CHHTEeTH4HOI eBoJironiiiHoi Teopii (CET):

1. Ipupoouuii_000ip — 2onoeuuil ¢haxmop i pywitina cula egonoyii, NPUYUHA
PO36UMKY ICIOPUYHO20 NPUCIOCYBAHHS OP2AHIZMIB8 00 HABKOTUUHBLO20 CEIMY.

Pospizasitore Tpu Qopmu mpupomHoro gobopy. Ilepwa — cnpamosanuil
(pywitinuii) 006ip, KOl BWXHBAIOTh OCOOWHHM 3 TMEBHUMHU TEHETUYHO 3aKPIIJICHUMU
o3Hakamu (Maj. 5.1, 6). /[pyea gpopma npupoonozo 0obopy — cmabinizyrounii 006ip, adco
BHOKMBAHHS OCOOMH 3 MPOMDKHUMH, OJIM3bKHMHM JI0 CEpPEIHIX 3HaYeHb 03HaK (Mai. 5.1, 6).
Tpems ghopma npupoonozo 0060py — Ou3pynmueHuil 000ip, KO CEIEKTUBHY MepeBary
MaroTh OCOOMHH 3 KpaitHiMu (hopMaMu MposBY o3Haku (Man. 5.1, a) (man. 5.4).

2. Mamepianom ons esonroyii ciyeye mymayiiHa 1 peKkoMOiHayitina MIiHIUBICMb.
['eHeTHYHAa MIHJIUBICTH € OAHUM 3 TOJOBHUX (hAKTOPIB €BOJIIOIL].

3. Oounuyero esonwyii € He okpema ocobuna, a nonyrayis. OcoOiMBe Micie
nocifiae opeigh 2enie — BUIMAIKOBI 3MIHM YacTOT T€HIB, IO BiAOYBalOThCS y IyKe
HEBEJIMKUX 3a po3MmipamMu momyJssiisx. KoluBaHHS 4MCENBHOCTI OpraHi3miB B 010JiOTii
HA3MBaIOTh XBUWISIMU JKUTTS W TOPS 13 ApeioM IeHIB BIAHOCATH /10 BAXJIMBUX (PaKkTOpiB
€BOJTIOLI].
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4. Knouosoro egontoyiinoro noodi€r € npoyec ymeopeHHs 6udie. BuaoyTBopeHHs
3JIIACHIOETHCS. TIOCTYMOBO 1 SIBJIIE COOOIO MPOIEC MPHUCTOCYBAHHS 0 MIHJIUBUX YMOB
CepeoBHINA. 3BUYAHO BIH 3IIHCHIOETHCS 3a YMOBH reorpadiuHoi i3onauii, sKy
PO3TIISAAAIOTH SIK 1€ OAUH 000B'SI3KOBHM (PAKTOP €BOJIOLII.

5. Esontoyitini mexawizmu, wo 6edymv 00 YMBOPEHHsS HOBUX BUOI8, YLIKOM
npUOAmHui 00 YmeopenHsi MaKCoHi8 OLIb 6UCOKO20 pieHs. |HIIMMU CIOBaMH: HOB1 POJIH,
POIIMHU, PSAH, TIOPSAKHU, KJIACH YTBOPIOIOTHCS 3a JOMOMOTOI0 TUX CaMHUX EBOJIOIIIMHHUX
bakTopiB, 0 1 BUJIH.

] /\
4

Man. 5.1. ®opmu nobopy: a — AUIPYNTUBHUI
(po3puBaruUMii, TPOTUICKHUN cTaOUTIZyI0oUOMy) O —
cTabum3yrounii  (CeJieKTMBHA TiepeBara B OCOOMH 13
CEepeqHIMU 3HAYCHHSIMH O3HAKH); B — CIPSMOBAHUIL pmem [0 BIAOOPY
(3MIHIOE MIHJIMBICTH y TIEBHOMY HaIpsiMi, IPUCTOCYBaHHs ™= Micns sinbopy
JI0 HOBUX YMOB)

CuUHTeTHYHA Teopisi eBOJIIOLII — OJAHA 3 OCHOB cy4acHoi Oiosiorii. Bona €
CHHTE30M OCHOBHHX I0JIOKeHb JAPBIHI3MY H JOCATHEHb F€HETHKHU. 32 CBOEI0 CYTTHO
CTE saBiasie co0010 iier0 OpPraHiyHoi eBOJIOUII NJISAXOM HNPHUPOAHOr0 JA000py
reHeTHYHO 3AKPIiIVIEHUX 03HAK.

IIpupoanuii 100ip — He BUKUBAHHA HAHOLIbII NMPUCTOCOBAHMX Y 00pOTHOI 32
iCHyBaHHS OPraHi3MiB, 3IaTHUX 3AJUIIUTH YUCJICHHE IOTOMCTBO.

I Tyynuii 100ip — BHUOIp JIIOAMHOIO y MIPOLECi ceJieKIil 0COOMH 3 IEBHMMHU 03HAKAMM
JJISl IOJAJIBIIOT0 PO3MHOKEHHSI.

Ilepesipme ceoe
1. Sxi mokasu eBomromii BaM Bimomi? 2. IlepepaxyiiTe MeTOIU €BOJIOLINHUX
nociipkeHb. 3. [lepepaxyiiTe OCHOBHI MOJOKEHHS CHHTETUYHOI €BOJIIOIIMHOI TEOPIi.

§76. MIKPOEBOJIIOUISA, BUJOYTBOPEHHS TA BUAU

Tepminu i nouammsa: MIKPOEGONIOYIs,  MAKPOEBONIOYis,  BUOOYMEOPEHHS.
(eeoepaghiune, exonoeiune, mummese), 6U0 i 1020 Kpumepii.

IMousaTTst MikpoeBoJIOLii Ta MakpoeBoJIIOWii. 3a3BUuall €BOJIONINHI TIpoliecH
MOUIAIOTH Ha ABa piBHI. Ha pieni nonynayii BinOyBaeThcs MikpoeBoJIIONLisl. Y pe3ynbTari
il CloYaTKy BUHUKAIOTh BHYTPIITHBOMOMYJISIIMHI YTPYIIOBAaHHS, a Y KIHIEBOMY MIJCYMKY
YTBOPIOIOTHCS HOB1 BUAU. EBONIONINHI MO, 10 MNPOTIKAOTh HA pIiGHI, BUUOMY 3a
6u0o8utl, 1 TOB'I3aHI 3 YTBOPEHHSM HOBHUX POJIIB, POJUH, PSiB, MOPSIKIB, BIIJALIIB,
KJIaciB, TUIIIB TOIIO, HA3WBAIOTh MAKPOEBOJIIONi€0. MIKpOEBOJIOIISA Ta MAaKPOEBOJIOIIis
HE MalOTh NPHUHIMIIOBUX BIAMIHHOCTEH. BBa)karoTh, 10 BCl €BOJIOLIMHI MO, IO
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CIIOYaTKy BIJIOYBaIOTHCA HA PIBHI MOMYJIAIi, 000B'SI3KOBO HAKJIAJal0Th CBIA OCOOJMBUMN
BIIOMTOK Ha XiJI MAaKpPOEBOJIOIIi KOHKPETHOI Tpymu opraHi3MmiB. OcoOIMBICTIO
MIKPOEBOJIOIIMHUX HOJIN € Te, 10 BOHU BIIOYBAIOTHC 32 KOPOTKHM MEPIoa Jacy, a IIe
Ja€e 3MOTy Oe3mocepeHhO CIOCTEpiraTd 3a iX XoaoM. MaKpOoeBOMIOIIHHI MPOIecH
PO3TATYIOThCS HA MITBLHOHH POKIB, @ TOMY JOCIHIDKYBaTH iX MOJKHA JIUIIE HETPSIMHUM
IIUISIXOM.

IIlo co0orw sABJAE eJeMEeHTAPDHUH eBOJIOUIMHUNI mnpouec. EnemeHTapHOIO

PI3HUMHU T€HOTUIIAMH B Tomysiii. PakropaMu (MPUYMHAMH) TaKOTO POAY 3MIH MOXKYThb
OyTH TpPUPOJHHMM 1001p, pi3Ke 3MEHIICHHS a00 301IbIIEHHS KUIBKOCTI OCOOHMH Yy
MOMYJISIIIT, 3MiHA TEMITY MyTalliifHOTO MPOIIECY.

BunoyrBopennsi, a00 KiHmeBHMH eTtanm MikpoeBoJiomii. B ocHOBy mponecy
BUJIOYTBOPEHHS MOKJIAJICHO MAaKi 3MIHU 2eHemUyHoi cmpyKkmypu B 130Jb0BaHIN MOMYJIALI],
3a AKX Yy 0ararbox JIOKycax BIJOYBA€ThCS 3aMIIIEHHS OJHOro aneis Ha iHmui. Le
MPU3BOAUTE 00 3MIH (herHomuny OCOOUH 1 xapaxkmepy ix scummeoisibHocmi. Y KIHIEBOMY
NIJCYMKY MK TpynamMu HOMyJsid BUHHMKAe Oap'ep HECXPEIIyBaHOCTI (pEenpoOAyKTHBHA
130JI411151), 1 OJJHA 3 TOMYJIALIIN EPETBOPIOETHCS HA HOBUM BUA. 151 TOoro mo0 BigOyaucs
SKICHI T€HETUYHl 3MIHH, HEOOX1IHO, m00 IrpynH NOMYJSUIA BUXIAHOTO BUAY Oyiau Ha
TPUBAIMM TE€piOj] 130JIbOBAHI OJHA BiJ OAHOI. 3aJekHO BiJ MEXaHI3My 13011 U
BU3HAYAIOTh TUITU BUJOYTBOPIOIOUUX TIPOIIECIB.

HalimommupeHimyM TUTIOM BUJOYTBOPEHHS € reorpadgiuHe BHIOYTBOPEHHs, B
OCHOBY SIKOTO TIOKJIQJICHO MPOCTOPOBY (reorpadiyHy) 1301110, KA 3r0J0M CHPHYUHSE
TeHETHYHI 3MIHU y PI3HUX YaCTHHAX apeay OJHOTO 1 TOro caMoro Bumy (Mai. 5.2, a).

IcHyroTh ¥ 1HIII CHOCOOM BUIOYTBOPEHHS, KOJHM 130JIIOIOYMM HAYaJioM € He
reorpadiyni, a i1 ¢akropu. OJHUM 13 TaKUX CIOCOOIB € €KO0JIOriYHe BUI0YTBOPEHHS
(mai. 5.2, 6), 3a AKOTO apean BUIY HE MOAUTIETHCS HAa YaCTUHU. [30JIA11110 MTOMYJIAIIN, 1110
KUBYTh Ha OAHIN TepuTOpIi, BU3HAYAIOTh BIAMIHHOCTI YMOB iCHYBaHHS. EKosoriune
BUJIOYTBOPEHHS, HAacammepel, BJACTUBE OpraHizMam, >KUTTS SKUX OCOOJHMBO TICHO
noB'sizane 3 (Qakropamu cepenoBuina. lle cTocyeThcs, HampukiIaa, Mapa3uTiB,
CEPENOBUILIEM KUTTS SIKUX € 1HII OPraHi3Mu, a00 OpraHi3MiB, SIKi MAlOTh €KON02IYHI pacu.

Y KBITKOBHX MYX € €KOJ02iuHi pacu, JTAYUHKHA SKAX MOXYTh PO3BHBATHCS Ha
poCiMHAX TMEBHUX BHUMIIB: ( XpECTOUBITUX, 0000BUX, MACIbOHOBUX TOIO). Y Oararbox
BUJIIB POCIMH € PAaHHBOKBITYYl W MI3HBOKBITY4Yl pacH (HAMpHKIaa, BECHSHUU 1 JITHIA
nyou: ogHa dopma IBITE y TPaBHi, pyra — Yy JIMIHI), pEMPOIyKTUBHO 130JIbOBaHI OJHA
Bil ogHOi. Ce30HHI pacu TPAIUIIIOThCSA y MpoxigHuX pub. Exonoriuni pacu pud MOXyTh
OyTH PEnpOIyKTUBHO 130JbOBAHUMH HE TUIHBKM YacoOM, a W MICIIEM HEpPeCTy: piuka 4u
o3epo. PenpoaykTuBHa i30ismis y 4aci abo mMpoCTOpi, IO BUHUKAE MIK EKOJOTIYHO
pO3'€THAHUMU TIOMYJISIISIMHA OPTaHi3MIB MPOTITOM TPUBAJIOTO Yacy, MOXE MPUBECTH IO
HarpoMajHKCHHS TCHETUYHUX BIIMIHHOCTEH 1 BUAOYTBOPECHHS.

Oco0auBHUM BHUIIAJKOM € MUTTEBE BUIOYTBOPEeHHs. SIKIo 15 reorpadiyHOro abo
€KOJIOTTYHOTO0 BUJOYTBOPECHHS HEOOX1IH1 JACCATKH TUCSY MOKOIiHb, TO Y XOA1 MUTTEBOTO
BUJIOYTBOPEHHSI HOBa PEMPOIYKTHUBHA 130JIAIliS JOCATAETHCA 3a JBA-TPU TOKOJIIHHS.
Haifuactime 1e BigOyBaeThCs MIISAXOM MDKBHAOBOI TiOpuau3aiii 3 HACTYIHUM
NapTeHOT€HETUYHUM PO3MHOXKEHHSIM CaMOK. Y POCIMH OCOOMHU BHUAIB TIOpUAHOIO
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MOXO/DKEHHSI 4acTo OyBalOTh CTEPUIIbHUMHU, TOOTO HE3JATHUMHU JaBAaTU IOTOMCTBO
cTaTeBUM HULIXOM. [IpoTe BOHM YCHIIITHO pO3MHOXKYIOTHCS BETETATHBHO.

IMonsTTs1 BUAY. Bua — cTpyKTypHa OJMHUILA OpraHigyHOro cBiTy. Buag — ocHoBa
kiacudikailii, OCHOBHA OJJUHUIIS CUCTEMAaTUKH, OJTMHUIIS PI3HOMAHITHOCTI KUBOTO, 1 B TOU
e Jac TUHaMivYHa CHCTEMa — OCHOBHUH €Tal €BOJIIOIIITHOTO TPOIIECY.

e y 20-x pp. reneTHku cHopMyBaIu yABICHHS PO BUJ SIK TCHETUYHY CHUCTEMY, B
K1 MOYKHA BUIAUTATH JIBAa TOJIOBHUX TIOJIOKCHHS.

[lepie: ocobunu 00Ho20 68Uy hopmytoms CRIIbHUL 2eHODOHO, V AKOMY MICMAMbCS
VHIKANbHI anenbHi 2eHU, W0 BI0PI3HAIOMb Yell 6U0 BI0 THULUX.

Hpyre: suou 3axuwyeni 6i0 npoHUKHEHHs 2eHi8 yicopioHo2o eudy. Lle nocaraerbes
3a paxyHOK PENpOAYKTHUBHOI 130J1s111i — Oap'epa HeCXpelulyBaHb, KMl BUHUKAE Y MPOIIeci
BUJIOYTBOPEHHS MIXX JIBOMA P13HUMHM MiBUIaMH, a00 €KOJIOTTYHIUMH pacaMu 4 popMamu.

dakropamu, siKi 3a0€3MeUyI0Th 0ap'ep HECXpPEIlyBaHb 1 PENPOAYKTUBHY 130JISIIIIO,
MOXXYTbh OyTH: BETMY€3HI BiJIcTaHl a00 Teorpadivni MepenKoau, Mo PO3AUIIIOTh OIU3bKI
BUJIM; OCOOJIMBOCTI HUTFOOHOI MOBEAIHKH; CTPOKM M MICISI PO3MHOXKEHHS; Maxydl MITKU
a00 hepomonu, SIKI TPUTATYIOTH OCOOMH MPOTHUIIEKHOI CTaTi (KOMaxu), HECYMICHICTb
KOITYJIATUBHUX OPTaHIB YA CTATEBHUX KIIITUH CAMOK 1 CAMLIIB PI3HUX BHIIB.

TakuM 4MHOM, F€HETUYHA €IHICTh OCOOMH 1 MOMYJSAIIA, a TAaKOX iX 1301 Bij
IHIIUX € TOJIOBHUM Kpumepiem ¢udy. OHaK HA MPAKTUII YACTO KOPUCTYIOTHCS M IHIIUMU
KpUTEPISIMU, CEpeJl IKUX 0COOIUBE MICIIE NOCIIAE MOPPOI02iUHUIL.

MikpoeBosouiiiHi moaii Bii0yBawTbCsl HA PiBHI NMOMyJsiliid, 3aBepIIAJIbHUM
€TaNoM iX € YTBOPEHHSI HOBOT0 BUy — I€HeTHYHO 3aMKHEHOI CHMCTEMMU, 110 SBJISE€
c000K0 _ CYKVIHICTh __ NONYJSANIA i3 3arajbHUM _ TeHO(OHI0M,  3aXMILEHHX
PENPOAVKTHBHOIO 130JIIE€K0 BiJ MNOTOKIB 4Yy:KOpigHUX reHiB. Koxauii BHJI
XapPaKTEePU3Y€EThCHA CBOIMU I'€HETHUYHUMM W MOP(OJIOTIYHUMH 0COOJIUBOCTAMHU, MAE
CBIil apeaJ i 3aliMa€ CBOIO €KOJIOTIYHY Hillly.

Ilepesipme ceoe

1. o Take MikpoeBomrollisi? MakpoeBoioriisa? 2. Uum Bipi3HAETbCS Teorpadivne
BUJIOYTBOPEHHS Bij eKkojoriunoro? 3. YoMy BuA Ha3WBalOTh T'€HETUYHO 3aMKHEHOIO
CHUCTEMOIO?

§ 77. MAKPOEBOJIIOLIS TA ii 3BAKOHOMIPHOCTI

Tepminu i nowamms: ¢hinocenemuxa, OugepeeHyis, MOHOQINIA; Napaienizmu;
KOHBepeeHyis;, Olonociunuil  npoepec, apomopghos; idioadanmayis, OeceHepayis,
Oion0ciuHULL pecpec, NPAsUIa e8oIIOYi.

Iepapxiuna cucrema oprani3miB i MmakpoeBoJioniss. Mikpo- 1 MakKpOEBOJIIOIIS €
pPI3HMMH CTOPOHAMHU OJHOTO TIpoiiecy. EBOJIOIIE€I0 TaKCOHIB BHCOKOTO DiBHSA (pOIB,
POJIMH, PSAMIB, KJaciB) 3alMaEeThcs OKpeMa Hayka — (ijoreHeruka. [IpuumHoro ix
BUHUKHEHHS € T1 caMi TOJii, 1[0 ¥ MiJ 4ac YTBOPEHHS BUAIB, TUIBKM BOHU BiAOyBaJIUCS
Habararo pasiiie — y Jyke AaBHI yacu. YuM BUILIMNA PIBEHb TAKCOHOMIYHOI 1€papxii, TUM
OUIBIIMKA Teplo Yacy BIOJOKPEMIIIOE MpajaBHI TBOpYl MpolecH BiJ cydacHocTi. Lle
O3Hauae, 10 1€EpapXis TaKCOHIB BiAOMBA€ HE TIIBLKHU CTYIIHb CIIOPIAHEHHS BHUJIB, a i 4ac
AUBEPreHuii — MOAUTY €IMHOTO MPEAKOBOTO BUAY Ha JABa W OUIblIE, 3 SIKUX 3rOIOM
YTBOPHWJIMCS 1HIIN BUJIU, IO MOTIM COPMYBaIM TaKCOHHM BUIIOTO PiBHA i€papxii. Takum
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YUHOM, YMM MEHIIE CHOPIJHEH1 BUAW, TUM OUIBIIMA MPOMDKOK Yacy BIIIISE 1X BiA
CHIJTBHOTO TPEAKa, TUM OUIbIIIe BOHW HAKOMTMYWIM TeHETHYHUX BIAMIHHOCTEH 1 CHIIBHIIIIE
BIJIPI3HAIOTHCA CBOEIO OY/I0BOIO, PO3BUTKOM 1 CIOCOOOM JKHTTS.

®opmu ¢inorenesy. MarictpanbHoo (popMoro (DiTOTeHE3y € OueepzeHmHa
€60110YisA, 32 SKO1 3 OJTHOTO BHUAY YTBOPIOETHCS KiTbKa. OCHOBHMMH (haKTOpaMU TaKOTO
BUJIOYTBOPEHHS €: NPpUpoOHUti 000ip, I301ayis, MymayiuHa MIHAUGIiCmb, pIi3Ki nepenaou
YUCeIbHOCMI NONYAAYitl, CNOHMAHHI 3MiHU yacmom 2enig. Jlii mux QaxTopiB HEMUHYUE
BEJIyTh JIO TOTO, IO PI3HI IPYNH MOMYJIAIINA AeAal OlIbIIe BIAPI3HIIOTHCS Bl BUX1THOTO
BUIYy (AuBepryroTh). Ha meBHOMy eTami HaKOMHWYEHI1 BIAMIHHOCTI CTalOTh HACTIIBKH
ICTOTHUMHM, 110 CIPUYMHSIOTH PO3Maj BUXIJHOTO BUJY Ha JBa H OUIbIIE HOBUX, SKi
3T0JIOM JIaIOTh MIOYAaTOK HOBUM BHJaM 1 Tak Jiaji. Y Takui CrociO yci BUJIHM OJHOTO POAY,
pOIM Yy MeXax POJUHU 1 T.J. YTBOPIOIOTHCS HUISIXOM JMBEPIeHIli Bl OJHOTO CHIIBHOTO
BU]TY.

k1o BiAaIeH1 HECTIOPIAHEH] TPYIIU OpPTraHi3MiB IPUIMaIOTh MOAIOHY GopMy Tina
ab0 B HUX YTBOPIOIOTHCA AHAJOTIYHI OpPraHU YU CTPYKTYpH, TO L€ CTaH HA3UBAIOTh
KoHBeprenuierw. Hampuknan, cxoxa ¢opma Tiia 1XTio3aBpiB, akys 1 Aenb(diHiB; ado,
CKQ)XIMO, EKOJIOTIYHI THUIU «KpIT», «BOBK», «BEIMIJb» «KEHIYpY», IIO0 BHUHUKAIOTh
HE3JIEKHO y IUIALIEHTApHHUX CCABLIB 1 B CYyMYaCTHX; JAEPEBOINOAIOHI XBOIIl, MAaOpOTl U
CIIPaBKHI JIepeBa HACIHHUX POCJIHH.

Hanpsimu eBosironii. HaiiBaxuBIIMMu pe3yJbTaTaMy €BOJIOMIT €:

* IIPUCTOCOBAHICTH (aAamTallisi) OpraHi3MiB JO YMOB ICHYBaHHSI IIUISIXOM MIPUPOJTHOTO
11060py;

* OioJioriyHa pi3HOMAHITHICTb K HACIIIOK MTPOIECY TUBEPICHITIT;

* O10JIOTTYHUH TIPOTrpec — YCKJIAJHEHHS Ta MiIBUIIICHHS OpPTraHi3allil )KUBUX CUCTEM.

Biosioriunuii mporpec BBaXKalOThb MAariCTpajJbHUM HANpsSIMOM  Ol0JOTTYHOI
esosorii. Huni Ha crazmii OGlosoriyHOro mporpecy mnepedyBarOTh MOKPUTOHACIHHI
pPOCIIMHHU, KOMaxH, MTaXxW Ta ccaBii. KpUTepisiMHU IIbOTO CTaHy € TaKi IOKA3HHMKU:
30IMbWEHHS  YUCENbHOCMI;,  PO3UWIUPEHHs  apeany,  IHMeHCUSHe  BUO0YMEOPEHHSL.
[IporpecuBHuii cTaH Ja€e 3MOTy MNPOHUKHYTH Yy paHillleé HEIOCTYMHI MICIs, 30HU
(HampuKIIal, BOASIHUM POCIMHAM a00 TBapWMHAM BUHTH Ha CyXOJiNT), i€ MOXHA CTBOPUTHU
BEJIMKY KIJIbKICTh HOBHX BHIIB.

[ITo6 opranizaMam JAOCATTH CTaHy Nporpecy, B ix OymoBi MaioTh BigOyTHCS
NPUHLUIOBI 3MiHU — apomop¢o3u, sSKi BEeAyTh 10 MiABUIICHHS 3arajbHOr0 PIBHS
opraHizaiii ¥ TOSBM OPHUHIMIOBO HOBUX MpuUCTOCYBaHb (Man. 5.3). HaibOinbu
apomop(do3u TIOB'sI3aHI 3 YTBOPEHHSM HaJ IAPCTB 1 WAPCTB JKUBUX OPTaHI3MIB.
Hampukiaz, mosiBa XpoMOCOM 1 siepHOi 000JOHKH TPHU3BEIN JI0 YTBOPEHHS Hadyapcmea
eykapiomig, TOSBa 3apOAKOBUX JIMCTKIB Yy TBapuH CTajla NPUYUHOI TKAHWUHHOI
nudepeHnianii 1 BUHUKHEHHS! BHYTPIIIHIX OpraHiB, y pe3yJsbTari 3'SBUIIOCA RiOyapcmeo
0a2amoKIIMUHHUX MEAPUH.

Memnm 3Hauymi apoMopdo3u MOB'sI3aH1 3 YTBOPEHHSIM HOBUX THIIIB 1 KJIaCiB TBApUH
(BUHUKHEHHSI OCHOBOTO KICTSIKAa — XOPJIH, MOSBAa YJIECHUCTUX KIHIIIBOK Yy PaKOMOMIOHUX,
M'ATUTANO] KIHIIBKM B Ha3eMHUX XpeOeTHuX) abo BIAAUIIB POCIUH (BUHUKHEHHS
MTUJIKOBO1 TPYOKHM 1 HACIHHS B HACIHHUX POCIIMH).

Heo0ximH010 yMOBOIO JOCATHEHHS 010JIOTTYHOTO MPOTPECY € BUAOTBOPUI MPOTIECH Y
MeXax OAHIET aJlalTUBHOI 30HM, B XOJll IKMX Y HOBUX BH/IIB 3'ABIISIOTHCS O3HAKH, L0 HE
MIJBUIIYIOTh 3arajibHOTO piBHS opraHizaiii. Ls dopma po3BUTKY OpraHi3miB IOB'sI3aHa 3
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iTioamanTamisMmu — 3miHamMu OyJIOBH Opra”iaMy, 110 3a0e3MeuyroTh JIWIIe
IPUCTOCOBAHICTh /10 KOHKPETHHX YMOB, Yy SKuX >kuBe Buj (man. 5.3). Ilpu mpomy He
BiIOYBA€THCSl 3HAYHOTO YCKJIAAHEHHsI a00 CHpOIIECHHS piBHA opraHizauii oprani3mis. J{o
iIioamanTamii - BIJHOCATh KpWja KaKaHiB, TUIABIII KHUTOMOMIOHWMX, PYXJIMBI TajbIll
IpUMaTiB a00 XapaKTepH1 O3HAKU POJAMH y POCIHUH.

[Ile ogHMM HampsSAMOM PO3BUTKY >KMBHX OPTaHi3MiB, IIO Beae iX 10 010J0TiYHOTO
IIpoOrpecy, € 3arajabHe CHpOIIeHHs OymoBu Tuta (Man. 5.3), abo mereHepamia. Y 1msomy
BUIAJIKY MPOTPECUBHI O3HAKU 3aMILIYIOThCS NMPUMITUBHUMHU a0O0 B3araji BTpayaroThCS.
Tak, TBapuHu cuasuux (opm™m, sKIi Ha JUYMHKOBUX CTaISIX BEIyTh PYXJUBHH crmociO
KUTTS, y JOPOCIOMY CTaHl BTpayarOTh OPraHd JIOKOMOIIIl; y JESKUX BHUJIIB XBOCTaTHX
am}10iif TOBIYHO 30epiraeThcs 3510pOBe JUXAHHS, a JIET€HI HE PO3BUBAIOTHCS; Y IIIIT'AKIB,
Ha BIJIMIHY BIJ] IHIIMX YEPBiB, BIICYTHS TpaBHA il HEIOPO3BUHEHA HEPBOBA CUCTEMHU.

lMovarkosa Mai 5.2. Cxema
NONyAsAuin BHJIOYTBOPEHHS: a —
reorpadigHoro; 6 —

€KOJIOT1YHOTO.
Mepuwinit eran

. . BHIOYTBOPEHHS o Mau. 5.3.
(13025 1151) CHiBBIIHOILIEHHS MIXK
HarnpsMamu PO3BUTKY

e KHUBHUX OpraHi3mis:
L
lMosiBa reHeTHYHNX BUIMIHHOCTEH apoMOpPHO30M,

i popMYBaHHS PENPONYKTHBHOI P! _ -
. D 305Ul 11102 1A TAL1€I0 1

JereHepartiero.

Man  5.4. dopmu
nmpupogHOTO 1obopy: 1 —

@ Y1BOpeHHs CTaOLTi3yI0UHiA; 2 —
: HOBOTO BHILY pyuIiiHui (cnpsiMoBaHuil);
a 3 — pO3pUBAIOYUI
(mu3pynTUBHHUIA, a —
3aru0enp» 0COOMH)
;
apomop¢o3 e ——
apomopdo3

3aranbHa aereHepauis 5.3




Biosoriunuii perpec. SKiio mBUIKICTE €BOIONIT JaHOT TPYIU OpPraHi3MiB BiJICTA€E
BiJl 3MiH HaBKOJIMIIIHBOTO CEPEIOBUINA, TO HACTAE CTAis 0i0JI0TiYHOrO perpecy, Kpurepii
SKOTO TIPOTHJICKHI1 KpUTEPisiM O10JI0TIYHOTO Mporpecy. Y pe3yibpTaTi rpyna OpraHi3MiB,
0 Y CBOEMY ICTOPUYHOMY PO3BHUTKY BIJICTA€E, BAMUPAE a00 CTA€ peikmom 1 30epiraeThes
y cnerugiyHrX, 4aCTO 130JIbOBAHUX MICIISIX MTPOKUBAHHS.

PizHOMAHITHICTh KMBHX OpraHismMiB kKjacudikoBaHa y BHUIJIAAI i€papXidHOI
CUCTEMH TAKCOHIB, iKa BiI0OMBAa€ POJAVHHI BiITHOCMHM BH/IB, [0 BUHUKAKTH Yy XOIi
AMBEPreHTHOI €BOJIIOIII.

OCHOBHUM HANPAMOM €BOJIOLINHUX 3MiH € OIOJIOriYHMII mporpec, AKUH
JA0CATAETHCS MIABUIEHHSM PiBHS Opraizaumii i y KiHIeBOMY MiJICYMKY IepexoJaoM
OPraHi3MiB y HOBY aJJalITUBHY 30HY.

Ilepesipme ceoe

1. Illo BinObuBae iepapxis TakcoHiB? 2. IloscHiTh ocHOBHY dopmy (inorenesy? 3.
ki 3miHu y OyJI0Bl OopraHi3mMy BeAyTh 10 OlosioriyHoro mporpecy? 4. Ski xputepii
6iomoriuHoro perpecy? 5. Sk Bu po3ymiere CyTHICTh MpaBHII €BOIIOIIT?
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§ 78. XIMIYHA EBOJIIOLIS I BAHUKHEHHSA )KUTTSA HA 3EMUJIIL

Tepminu i nonamms: camo3apoodicents; XiMiuna abo nepeddionociuna esonoyis;
abiozenes; biocenes; Koayepsamu, NpomooOioHmu, apxedionmu, 2inomesza NaHcnepmii.

AOiorene3 i camo3apomkeHHss. B aHTH4HI Yacu ides caMo03aposKeHHs
(CTIOHTAHHOTO 3apOJIKEHHS) KUBHUX ICTOT 3 HEKUBUX MaTepiaiiB CpuiMaiacs siK moCh
camo coboro 3posymisie. [Tomupena qymka, 1Mo KATTS Ha 3eMJli BUHUKIIO 3 HEOPraHI9HO1
MaTtepii MUTBSIpJIU POKIB TOMY B pe3yibTaTi XiMiuHOi (epeadionoridHol) eBoJIIomii. [nes
nepea0ioNoriYHOTO PO3BUTKY TPHUPOAH, SKHH CIPUYMHUB YTBOPCHHS JKUTTSA, HicTalia
Ha3By abioreHe3y. HuHi BBaXKarOTh, 1110 €BOJIOIIS KUTTS HA HAIIIH MJIAHET] CKJIAJAaeThCA 3
JIBOX eTariB: abioreHe3y Ta OioreHesy — BJacHE O10JIOTIYHOI €BOJIIOI, KOJIM >KHBI
OpTraHi3MHU MOXO/ISITh TIJILKH BiJl ’KUBUX OPTaHI3MiB.

Ximiuna esosrroniss. OCHOBHI IMOJOKEHHS KOHIENIT XIMIYHOI €BOIIOIIT TaKl.

e )Kutts Ha 3emil BHHUKIO TMPUPOJHUAM IUIIXOM 3 HEOPTaHIYHMX PEYOBHUH 3
BUTPATOIO €HEPTIi, KA HAJAXOAMJIA 1330BHI.

* BUHUKHEHHSI KUTTS — 1€ MPOIEC MOSBH Jie/lalll HOBUX XIMIYHUX CIOJYK Ta
XIMIYHUX PEaKIIiil.

* XimiyHa €BOJIOLISI — MPOIEC, SKUH MPOTIKaB MPOTATOM MUIBIPIIB POKIB Y JTyKe
crienIYHUX YMOBAX 1] BIUTMBOM MOTYKHHUX 30BHIMIHIX JIKEPE €HEPTii.

* BaxxnuBy posib y XIMIYHINA €BOJIIOLIi BiAIrpaB NEependloNoriyHuil 1001p, 110
CIpHUSIB BUHUKHEHHIO, HAacamIepell, CKIaJHUX CHONYK, Yy SKUX 3JaTHICTh JO OOMIHY
PEYOBHH MOEAHYBaNIACS 31 3/TATHICTIO /0 CAMOBIATBOPEHHS.

e KimtouoBuM y Tiporiect XiMIi4HOi eBoJjroiii OyB (akTtop camooprasizaiiii,
BJIACTUBUHN yCIM CKJIQJIHUM CUCTEMaM, J10 IKUX BITHOCATHCS i OpraHiuHi MOJICKYJIH.

CyuacHi ysiBJIeHHSI IIPO OCHOBHI eranu a0ioreHe3y. YTBOPEHHS IMOUIMPEHUX Yy
YKUBIM MPUPO/II OPTaHIYHUX CIOIYK 032 OPraHi3MOM MPOXOJIUTh Psif] €TAMIB.

1. Cunmes opeaniunux mMoHomepig: OPraHIYHUX KHUCIIOT, aMiHOKHCIIOT, BYTJICBOMIB,
a30TUCTUX OCHOB. JlJi 11bOTO Ha MepBicHIN 3emii OyJiu BCl YMOBHU: HEOOXiTHA KUIBKICTh
BOJIM, METaHy, aMiaKy 1 IiaHiAiB, BIACYTHICTh KMCHIO Ta 1HIIMX OKUCHIOBaYiB (aTMocdepa
Majga BIJHOBHUW XapakTep), a TaKOX HAAJUIIOK BUIbHOI €HEprii y BUTIIAIL
yIbTpadioaeTOBOr0 BUIPOMIHIOBAHHS, EICKTPUYHUX PO3PSIIIB 1 BYJIKAHIYHOL JISTTHHOCTI.

MoskHa 1IIKOM 0OTPYHTOBAHO MPHUITYCTUTH, 110 32 MUTBIPAN POKIB 10 BUHUKHEHHS
YKUTTSI KOHIICHTPAIlIS MPOCTUX OPTaHIYHUX CIOJIYK Ha 3€MIIl MICIIMU MOTJIa OYTH JTOCUTh
BHCOKOIO 1 YTBOPIOBATH TaK 3BAaHUN «TICPBUHHUHN OYJIHOHY.

2 Cunme3 opeaniuHux nonimepis, MO 3IIMCHIOBABCS 3 HAsSBHUX MOHOMEPIB, CTaB
HACTYIHUM €TaroM XiMiuHOi1 eBosioiii. Karamizatopamu mornu OyTH 10HM METalliB, a
MaTPHIICI0O — YAaCTKU TJIWHHU. Y PE3yNbTaTi MBOTO IMPOIECY B «IIEPBUHHOMY OYJIBHOHI»
YTBOPIOBAJIMCS PI3HI MOMINENTHAM 1 HaWmpocTimn dinigu. BoHu crnosydanucs oauH 3
OJIHUM, YTBOPIOIOYHM CKJIAJHIII 0araTOMOJICKYJISPHI KOMIUIEKCH — KOAalepBaTH, IO
Maji BUJI Kpamelb 13 4iTkuMu Mexamu. KoarmepBatu Bxke Oynau 31aTHI TMOTJIMHATH Pi3HI
pPEUYOBHMHH, B HUX BIIOYBAJIMCS PI3HI peakxiiii, 30KpeMa MoJiMepu3ailisi MOHOMEPIB, IO
HAJXOJMIIH 13 30BHI. 32 paxyHOK ITUX PEaKIliii Kparui MOTJIN POCTH — 30UIbITYBAaTUCS B
00'emMi, a MICJISI TOCATHEHHS] KPUTHYHOT MacH PO3MHOXYBATUCS — APOOUTHUCS HA JTOUYipHI
Kparuii.

HaiicTiiikimn koanepBaTHiI Kparul 3aBIsSKH NepeadioJorivHoMy A000py AicTaBaliud
nepesary, sika 3a0esneuunsia BAOCKOHAIIOBAHHS CBITY MOJIEKYJI.
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3. Ymeopenus xomnnexcie OLIKi8 | HYKIEiHOBUX KUCIIOM i NO8'3aHA 3 YUM NosA8a
Ppeaxyiti MampuyHo20 muny, 6UHUKHEeHHsl TINIOHUX MeMOPAaH.

Jlnst  edexTuBHOT Tiepedadi 3 TOKOJIHHA B TIOKOJIHHS CBOiX YHIKQJIBHHX
BJIACTMBOCTEH KoallepBaTaMu MOTPIOHUI CrIaIKOBHI amapaT. BBaxkaroTb, 1110 CIIOYaTKy BiH
OyayBaBcs BuKI09HO 3 MoJiekysn PHK, siki 3a6e3nedyBanu Bci MaTpuyHi mporecy, a JJHK
BUHUKJIA 3HaYHO Mi3Hime. HailiMoBipHilie, 110 Ha IEBHOMY €Tarll KoalepBaTh BCTYIIIN Y
cuM0103 13 KOJIOHISIMH MOJIEKYJ, 3aTHUX JO camoBiATBOpeHHs. lle ¥ mpusBeno a0
dbopMyBaHHS MEpIIUX MO-CHPaBKHHOMY aBTOHOMHHUX OIOJIOTIYHMX CHUCTEM —
NMPOTOOIOHTIB.

4. lloasa nepwux 6ionociyHux cucmem i opeanizmis. Came 1mosiBa MpOTOOIOHTIB
3aBeplIuia mpolec XiMigHOi eBouroIlii. OHI JOCHIAHUKH PO3TISIAI0Th 1X SIK HEKHUBI
cyOcTaHIlli, 1HIII — K AYy>X€ MPUMITHBHI JKHMBI ICTOTH 31 CBOE€IO EBOJIIOIIEI. 3a dac
ICHYBaHHS MPOTOOIOHTIB YTBOPWJIMCS CHPaBXKHI (PEPMEHTH, PI3KO 3pocia CTIMKICTh
MaTPUYHOTO CHUHTE3y W MOYajau yTBOPIOBATUCA KIITHHHI MeMOpanu. Came 3 HUX MOHAJ
3,5 MapJ pOKIB TOMY BHHHMKJIM apXe0lOHTH — MepIll opraHi3MH. SIK BBa)KaeTbCsA, BOHU
B)K€ MaJd TPU OCHOBHI KIITHHHI KOMIIOHEHTH: KIITHHHY MeEMOpaHy, IUTOILIa3My,
TeHEeTUYHMI amapat. B apxeO10HTIB 3'IBUIMCS €1EKTPOHTPAHCIOPTHI JAHIIOTH, BUHUKIIN
peruTiKaiis HYKJICIHOBUX KHCJIOT 1 OloCMHTE3 OlKa, SKi 3I1MCHIOBAIMCS Ha OCHOBI
TeHETUYHOTO KOTY.

VY nabopatopHux yMOBax JIOHHWHI HE BAAJIOCS CUHTE3YBaTH KMUB1 OPraHI3MHU.

HaykoBa iaest, 3rilHO 3 SIKOIO HUTTS MOIJIO OyTH 3aHECEHE 3 KOCMOCY, JicTaia
HA3BY KOHIICTIIIT NaHCIepMil.

BinbmicTe 0i0J10TiB, KOTPi 32aHMaOTHCA MUTAHHAMHU €BOJIIOLII, BBAKAKOTh, 110
MOXO/’KEHHS 'KUTTH HA 3eMJIl € pe3yJIbTAaTOM IepeadionoriyHoi (XiMivHOI) eBOJIIONil.
Ileit mpouec MoJsAIraB y mosiBi HOBMX, JeAaJjli CKJIAJHIIIUX XIMIYHUX CHOJYK. Y Hall
yac XiMiYHA eBOJIOLIA 3AJTUIIATTHCH AYy2Ke MPABAONOAi0HO HAYKOBOIO INOTE3010.

Ilepesipme ceoe

1. V yoMmy moJsiraroTh i1CTOTHI BIAMIHHOCTI 1€l camMO3apoJI’KeHHsI Ta abioreHesy?
2. o Take xiMi4Ha €BOJIOLISA, SIKI 1i TOJIOBHI MOJIOKEHH? 3. OxapakTepu3yiTe OCHOBHI
etanu abiorenesy. 4. [1{o sBIsAIOTH COOOIO KOAIEPBATH, MPOTOOIOHTH, ApXEOIOHTH?

§79. CUCTEMA OPT'AHIYHOI'O CBITY I IPUHIIUIIU ii HIOBY10BU

Tepminu i nonammasa: 6i0n02IYHA CUCMEMAMUKA, CUCMEMA OP2AHIYHO2O CEImY;
WmMy4Ha i NpUpPOOHA CUCEMU, MAKCOHU, KOOEKCU DI0I02IYHOI HOMEHKIAmypu.

Cucrema opraniuyHoro cBity. [li3HaHHS HABKOJMIIHBOIO CBITY HEMOXIJIHMBE 0€3
kinacudikamii 3100ytoi iHGopmarii. [TutanHsmu knacudikailii opraHi3MmiB 3alMaeTbCs
HayKa ©0i0102IYHa CcUcmemamuKa. Ii romoBHe 3aBAaHHI — noOy/ioBa CHCTEMH
OPraHiYHOro CBiTY — CYKYIHOCTI BHJIB OPraHi3MiB, $IKl KUBYTh a00 KWJIM Ha 3eMJll,
KJ1acu(1KOBAHOI 3a MEBHUMH PUHITATIAMH.

Cucremu OpraHigyHOro CBITY, MOOY/IOBaHI y Pi3HI YacH, ICTOTHO BIIPI3HAIOTHCS.
Haiinepmry knacudikariito >XUBUX 00'€KTIB po3poOUB aHTHUHUU (inocod Apicmomens
(384—322 pp. 10 H. 1.). Moro BBaxaroTh pOIOHAYANLHUKOM 300i0rii. He3Baskaroun Ha
Te, o ApicTorens kiacudikyBaB numie 454 BuAM TBapHH, PO3poOJeHA HUM CXeMa He
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BTpauaja cBOro 3HaueHHs ax A0 4daciB K. JliHHes, skuii onucaB yxxe 4208 BUIIB KUBUX
OpraHi3MiB.

3acimyra BHU3HAYHOTO IIBEICHKOTO Npupomoxoctigauka Kapna Jlinnes (1707—
1778) monsirae y ToMy, IIO BiH HE TUIbKH PO3POOMB MEPIILYy CUCTEMY OpraHi3MiB, a i
yrepiie chopMytOBaB MOHATTS 64O K «CYKYMHICTh OpPTraHi3MiB, MOAIOHMX MiX c000IO,
IK TOMIOHI JITH OJHUX OaThKIB, 1 3JaTHUX JaBaTH IUIIJHE IIOTOMCTBO». Y4UEHHUH
3alpOTIOHYBAaB TIO3HAYaTH BHAM OIHAPHUMH (IBOCTIBHUMH) JIATHHCHKUMHU Ha3BaMH:
mepiie CJIOBO — Has3Ba poAay, Jpyre — Ha3Ba Buay. Hampukiaza, 3aeunp Ouimii OyB
Ha3BaHui Jlinneem Lepus timidus. CnoBo Lepus (3aeup) — Ha3Ba pouy, a timidus
(Oosry3nuBuil) — Haspa Buay. (Pianka monbosa - Viola arvensis L., ®@. tpukomipha - V.
tricolor L., ®. 6omotHa - V. palustris L., He3a0byaka monsoBa - Myosotis arvensis L., H.
oonotHa - M. palustris L.)

[Ile oxmne BakiiBe HOBOBBEICHHs JIIHHEs TMOIATAN0O Y CTBOPEHHI 1€papXidyHOl
CHUCTEMH YOTHPHOX CYMIIPSATHUX KaTeropii: Bui, pin, psan 1 kiac. [Ipu npomy kiac
BKJIFOYAB KUJIbKA PSIB, psii — POJIB, pi — BUAIB. TakCOHU BUILOTO 3a PiJl PIBHS BIATOII
MPUIHATO IMCHYBATH OJHUM JJATHHCHKHAM CJIOBOM.

Ha BinMiHy Bif wemyunoi cucmemu JliHHEs, 1O TPYHTYyBajacs Ha MOAI0HOCTI
OpraHi3MiB 3a OJWHUYHUMH O3HAKaMH, HUHI Yy O010JI0T1i BUKOPUCTOBYIOTH HPUPOOHY
cucmemy, OCHOBaHY Ha (PUJIOT€HETUYHIN CIOPIAHEHOCTI OpraHi3MiB. 3aCTOCOBYIOUH ii B
CydacHiil ©O10J0rii, MOAIOHICTE OpPraHi3MiB JOBOJSATH HE JIMIIE 3a KOMILIEKCOM
PI3HOMAHITHMX O3HAK YM JAHUX TNaJCOHTOJIOT, a W 3a JOMOMOIOK JIOCHIKEHb
MIHJIUBOCTI MOJIEKYJISIpHUX CTpYKTyp: O1nkiB 1 JJHK.

IIpyHuunu mnmo0ya0BH CHCTeMH OpPraHiyHoro cmiry. llepmuii OpuHIMO —
CHUCTEMa OPTaHIYHOTO CBITY MOBUHHA OyTH (h1JIOTEHETUYHOIO, MATH IMiJl COO0I0 TEHETUYHY
OCHOBY, 3 MAaKCUMaJIbHOIO TTOBHOTOIO BiI0Opa)KaTy €BOJIIONINHI 3B'SI3KM MK OpraHi3MamHu.

Jpyruii npuHIMO — 1€papXivHOCTI. 3TIAHO 3 HUM CHCTeMaTH4Hi KaTteropii (ix
OPUMHATO HA3UBATU MAKCOHAMU) HWXKYOTO MOPSAKY OO'€IHYIOTh y KaTeropii BHILOTO

OCHOBHI TaKCOHM: BT — KJac — MOPSAJOK — POJUHA — P — BUL.

Tpetiil NpUHUKI — yCi Ha3BU M ONMKMCH TAaKCOHIB MalOTh MOJABATUCS 32 CYyBOPUMHU
npaBUIaMH, YITKO MPOMHCAHMMH Y CHEUIaJbHUX MIKHAPOAHUX KOOeKcax 0i0102iuHol
HOMeHKamypu, iK1 y 010JI0T1i MalOTh CHITY 3aKOHY.

CyuyacHa cucrema oprasiuyHoro csity. HuHi yci xuB1 opraniaMu 00'€eTHYIOTh B
imriepito Knimurnni. CiibHOIO O0COOJIMBICTIO iX Oy/OBU € KJIITHHHA CTPYKTypa. Immepito
NOJUISAIOTH Ha JBa Haauapcersa: Josadepni (npokapiotn) i Aoepni (eykapiotn). OCHOBHUM
KpUTEpiEM TMMOMAIIYy Ha I JABI BeNuKi rpynmu € OynoBa kimituHM (Mman. 5.5). s
CYKaplOTUYHUX OPTaHi3MIB XapaKTEpHA HASBHICTh Y ITUTOIUIA3Mi KIITHH CPOPMOBAHOTO
apa 3 XpOMOCOMaMH 1 3HAYHOI KIJTBKOCTI OpraHels, BIJCYTHIX Yy MpoKapioTiB. Bcim
€yKaplOTUYHUM OpTraHi3MaM BJACTHUBE PO3MHOMKEHHS KJIITHH IIJISTXOM HEMPSIMOTO MOILTY
— MITO3Y, a JAeSKUM OJHOKJITUHHUM 1 BCIM 0€3 BUHATKY OaraTOKIITHHHUM €yKapioTam
— CTaTeBE PO3MHOXKEHHS ¥ pelyKLUIMHUI MO — Meio3.

HanuapcerBo Jlosi0epni 3a3Budait moAUISIOTH Ha JABI TPYIIN: IIAPCTBO Apxei 1 IapCTBO
Eybaxkmepii. Jlo nepmoro BiIHOCATh 30BCIM IPUMITHBHO IOOYJOBaHI HaBITH JJIA
OakTepiii MIKpPOCKOIIYHI OAHOKIITUHHI icToTH. [lapcTBo EybakTepii yacto moaiisioTh Ha
IBI Tpynu: 6axmepii Ta yianobaxkmepii (man. 5.5).
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HannapcTBo SnepHi noaiistoTh Ha TPU 1IapCTBa.

HapctBo Pocaunu — HepyxyiuBi (DOTOCHHTE3YIOUl OpPTraHI3MH, KIITHUHU SKUX
MAalOTh IIUTEHI OOOJIOHKHU ¥ MOCTIMHY QOopMy, a IUTOIUIa3Ma MICTUTh TUIACTUAM, 30KpemMa
3eJieHi, — xjioporiactu (Mai. 5.6).

Jlo mapcrea Teapunu BXOAATH PyXJUBi reTepoTpodHi OpraHismu. IX KIiTHHM
no30aBieHl (OTOCHHTETHYHOTO amaparta i KITHHHUX OOOJIOHOK, BOHHU MOXYTh
3MIHIOBaTH CBOIO (popmy. OTHOKIITHHHI TBAPUHU PO3MHOXKYIOTHCS TMOJIIOM KIITUHU
HABIIJI, 0araTOKIITHHHI — 3a JJOMTOMOT0I0 rameT (Mai. 5.6).

HapctBo I'pudu. 11i opranizaMu NO€IHYIOTh Y 001 0COOTUBOCTI POCIMH 1 TBapHH.
Uepes muibHY KIITUHHY 00OJOHKY BOHM HEPYXJIMBI M BITaK HaraAayrooTh pociuH. [Ipote
XIMIYHUM CKJIaJIOM CBOiX KJIITHH, 30KpeMa THM, IO iX OOOJOHKHU MOOYJI0BaH1 3 XITHUHY,
BOHU CXOX1 Ha TBapHH.

HajiBaxiuBimiuM 3aBJaHHAM O0i0JIOTIYHOI HAYKM € CTBOPEHHSI CHCTEMH
OPraHivYHOrO CBITYy, IKA ABJISIE CO00K BCI Pi3HOMAHITHICTH BUAIB )KUBUX OPraHi3MiB,
KJIacu(PIKOBAHMX 32 NPUHIUIIOM (PLIIOT€eHETHYHOIO CTIOPiTHEeHH .

Ilepegipme cebe

o chig po3yMmiTH MiA CUCTEMOIO OpraHiyHOTO CBITY? 2. UuM mITy4Ha cuUCTeMa
BiZpi3HAETHCS B mpupoaHoi? 3. SIka Hayka 3aiiMaeThCs MUTAHHAMU MOOYTOBU CUCTEMHU
opraniunoro cBiry? 4. JIns yoro HeoOXximHI Koaekcu GiomoriyHoi HoMeHkiatypu? 5. Ha
SK1 BEJIMKI TAKCOHU MOUISAIOTH TpokapioTiB? 6. Lo 1e 3a opranizmu— npotuctu?

Imnepis
KniTuHHi
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Mai. 5.6. lepapxis rpyn opradizmiB HaOUIbIKUX apcTB — Pociaunu 1 TBapuHu
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§80. MEPIII KPOKH EBOJIIOIII OPTAHIYHOTI'O CBITY.
ICTOPUYHHI PO3BUTOK ITPOKAPIOTIB I POCJIMH

Tepminu i nonamms: cniibHUll NPeOoK, Mmeopis cumbiocenesy; puHiogimu.

CuijibHU# NMpeAoK KMBHUX OPraHi3MiB i eBoJiOLis NMpokapioTiB. BBaxxaroTs, Mo
Bke Big 3,8 mo 3,6 Mipa poKiB TOMy Ha 3aBepIIaIbHOMY €Tall Iepea01onoriyHol
€BOJIIONIT YTBOPWIIUCS apXxedionmu — HAWTEpIIl OpraHi3Mu, SKI W CTaaud CHUIbHUMU
Ipe/IKaMU KUBUX OPraHi3MiB, sIKi HUHI )KUBYTh Ha 3emui (Mail. 5.8).

3 apxeOioHTIB B iHTepBam Bia 3,5 1o 3,0 Mip1 pokiB TOMY PO3BUHYJIHCS YUCICHHI
MIPOKapIOTUYHI opraHizMu. Yepes Te, 10 arMocdepa IJIaHEeTH 11e He MICTUIa KHCHIO, BCi
nepin NpokapioTH Oynau aHaepoOamu. BBaxaroTh, 110 Mpollec MOTIMHAHHS COHSYHOI
eHeprii 3 HACTYMMHUM BUAUIEHHSIM KHCHIO PO3MOYaBCs OJU3BKO 2,5 MIIp POKiB ToMY 1 OyB
MOB'SI3aHUM 3 MACOBUM PO3BUTKOM I[1aHOOAKTEPIN, y SKUX, K Y POCIUH, (HOTOCUHTE3
B1IOYBAa€ThCS 3 BUJUJICHHSIM KHUCHIO. SIK HACHIJIOK MOCTYNOBO CTajla yTBOPIOBATHUCS
atMoc(epa 3 BMICTOM KHCHIO. B pesynbTaTi Olibliia yacTHHA aHAepOOHUX MPOKAPIOTIB
BUMeEpJa, a nepioa 3 2 1o 1,5 mupa pokiB TOMY CTaB 4acOM IHTEHCHBHOI €BOJIIOIIT
PI3HOMAHITHUX aepOOHUX TPy MPOKAPIOTIB.

[lomanpia €BOJIOLIS MPOKAPIOTIB IMOB'SI3aHAa 3 OCBOEHHSIM HOBOTO CEPEAOBHILA
ICHYBaHHA — CYyXOJOJdy, Je 3rofoM cdopmyBanacs BelUYe3Ha KUIbKICTh BHU/IIB
PI3HOMAaHITHUX I'PYHTOBHUX OakTepiil. barato rereporpodHux GakTepiit cTaau napasuramu
1 KOMeHcaaMu 0araToKJIITUHHUX eykapioTiB. HuHi Ha 3emi xuBe He MeHI Hixk 20 TwHC.
BUJIIB HajapcTBa [Ipokapiorw.

Teopiss cumOioreHely i BUHMKHEHHSl eykKapioTiB. BBaxaioTh, 1o eykapioTu
BUHUKIN 1,5 Mipa pokiB ToMy. OCTaHHIM dYacoM Jenajii OiIbIIOro IATBEPKSHHS
3HaXOJIUTh Mmeopia cumobiozene3y, 3TIIHO 3 SKOK BCl €YyKApIOTUYHI OpPTraHi3MH €
pe3yibTaTOM CBOEPIAHOrO CUMO103y PI3HMX BH[IB MPOKapioTiB. Benmuki rereporpodHi
IPOKapiOTH, SIKI >KUBWIMCS JAPIOHMMH, HE 3YMUIM MEPETPABUTH AESKUX 3 HHX 1 TI
OPWKWINCA B LUTOIJIA3MI «XMXKaKiB», MEPETBOPHUBIIMCH Yy MITOXOHJpIi, MJIACTUAN W
JOKTYTUKH.

[Toganpina eBosiroIlis MIUIA Bii OAHOKIITUHHHMX J0 KOJOHIAJIBHUX OPTaHI3MIB, a
IIOTIM — 10 0araToOKJIITUHHUX.

Hlasixu i 3aKOHOMIPHOCTI eBOMIONII poc/iMH. bIM3bKo MUTbsIp/Ia POKIB TOMY Ha
nui CBiTOBOro OKeaHy BiKe »Kuia 0esfliu 3eleHMX, OypHX Ta iHIIMX BojopocTeif. Ix
MPOTPECUBHA €BOJIIOLIS TPOXOIUIa B HAMIPSAMI Bijl OJTHOKIIITHHHOCTI 0 KOJIOHIATBHOCTI, a
MOTIM — JI0 0araToKJIITUHHOCTI. B pe3ynbpTaTi unMano BOJOPOCTEHN MOCSTIIA TITraHTCHKUX
PO3MipiB, OJHAK TaK 1 3aJUIIMIIMCS BOJIHUMH 1CTOTaMH. 1le MOSCHIOETBCS THM, IO X TiI0
HE Ma€ CIEMiaIbHOTO 3aXUCTY BiJ] BUCUXaHHS i OCOOJIUBOCTSIMU CTaTEBOTO PO3MHOKECHHS
(1 KomyJIAIii TaMeT MOTPiOHE BOJAHE CEPEIOBUIIIE).

[Torpeba mpucTocyBaTHUCS 1O HA3EMHOTO CHOCOOY JKUTTS CTaja TOJIOBHUM
HaIpsIMOM €BOJIIOLIT pociuH. [[poro 0yno AOCIATHYTO 32 paxyHOK 301IbIIEHHS] TPUBAIOCTI
cTafii cnopoditra i MOCTYyNOBOro CKOpouYeHHs (pa3u ramerodiTta 1 3rogoM MOro pemykKii
B3araii. Takuit apomopdo3 1aB pociarMHaM 3MOTY OCBOITH HOBHM aIallTUBHUMA MPOCTIP —
CYXOJIJ1 1 YTBOPUTH TYT HaJ3BUYaiiHe O10JIOT1YHE Pi3HOMAHITTS. POCIMHHUYN CBIT HUHI
HaJiuye MpUOJIM3HO MIBMUIbMOHA BUMIB, 3 SKUX Ha KBITKOBI POCIIMHU MpHUMNanae Oiiblie
11o10BMHN — 01m36K0 300 THC. BUAIB.
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HalinpuMiTUBHIIIMMH BUIIMMHM POCIMHAMHU 3 THX, 10 30eperiaucs Ha 3emu,
BBa)KAIOTh MOXOMOMIOHUX, SIKI BIJOKPEMMIIHUCS Bia BomopocTeit 6mu3bko 600 MIIH pOKiB
TOMY.

Yci iHIN BHINI POCAWHM TMOXOATH Bifg puHiogitiB. 1[I Bumepmi pocauHu Oynu
OlnbIe CX01 Ha BOJOpPOCTi. B HuX mie He Oylo KOpEeHiB 1 JIMCTKIB, a MPOBiIHA CUCTEMA
pO3BUHYyTA AyKe clabko. XKumm BoHM Ha MUTKOBOII a00 y 60o0THCTii MiciieBocTi 400—
500 muH pokiB ToMy. Big HUX OKpeMUMHU EBONIOIINHUMH TUIKaMU BITIHIUIK TJIayHH,
XBOIII1, TAIIOPOTI i TOJIOHACIHHI POCIIUHH.

[larmopoTi — mepir POCIWHM, K1 3MOTJIM 3aBOIOBATH CYXOiJ, YTBOPHUBIIHU B
Kap6oncbkomy mepioai (300-360 muiH p. T.) HaWCOpaBXKHICIHBKI JICH. Y 3B'S3KYy 3
HEOOX1THICTIO )KMTH Ha CYyXOJ0J1 y POCIUH BUHMKIIA TIPOBIJIHA CUCTEMA, BIOCKOHAIHIIUCS
MOKPUBHA 1 MEXaHIYHA TKAaHUHU. 3 TOJIOHACIHHUX POCIMH Ha Mexi Me3o3oto 1 KaltHo30t0
YTBOPUJINCSA MOKPUTOHACIHHI POCIMHU. IX MOsBa 03HAMEHyBaIacs HU3KOI apoMopdo3iB,
a came: TIOSIBOIO KBITKU, BHYTPIIIHIM 1 MOJBIMHUM 3aIUTIIHEHHSIM, MEXaHI3MaMH 3aXHUCTY
3apojJiKa BiJ HECTHPUSITIMBUX YMOB, 3a0€3MEUEHHSIM MOro DKEI Ha paHHIX CTaisiax
PO3BUTKY.

MaricTpajibHuii HDUISX €BOJIOHII NMa PpIiBHI NPOKapiOTMYHHUX OPraHi3MiB
NMPOXOAHUB BiJl TNEPBHHHO TreTepOTPO(PHUX OpPraHizamMiB 4epe3 xemorpodu 10
¢ororpodiB i BropuHHUX rereporpodiB. 3aBepmiMBcs BiH YTBOPEHHSIM MepPIINX
eyKAPIOTUHYHHUX OPraHi3MiB.

I'0/I0BHUM HIISIXOM €BOJIIOUII POCJHH CTAJO 3MEHIICHHSI 3HAYYHIOCTI M
TPHUBAJOCTI TAIUIOIAHOL cTaAili — ramerodira, o 720 POCAHMHAM 3MOI'Y BHIITH Ha
CYXOAiJI I y KiHIeBOMY MiACYMKY NPU3BEJIO0 10 YTBOPEHHS KBIiTKOBUX POCJIHH.

Ilepesipme ceoe

1. Skux icTOT BBaXKarOTh CHUIBHUMH MPEIKAMH BCIX KUBUX OpraHi3miB? VY domy
oco0nMBOCTI iX OymoBu 1 (yHKIIOHYBaHHs? 2. Skux ertamiB Oyj0 HEOOXITHO st
CUMOIOTUYHOTO YTBOpPEHHSI BojopocTei? 3. Y 4oMy MOJSIraloTh OCOOJIMBOCTI Oy/10BU
puniodiTiB? 4. SIkuil HAIPSM €BOJIIOLIIT POCIHH OyB T€HepaTbHUM?

§ 81. OCOBJIMBOCTI EBOJIIOIIII TBAPUH

Tepminu i nowammasa: mpunooimu, WUMKO8I U NAHYUPHI pUOU; PAKOCKOPNIOHU,
JAOIPUHMOOOHMU, AHMPONO2EH, TbOO0BUKOBULL NEPIOO.

MaricrpajbHi HanpsiMu eBoJONII TBapuH. TBapuH CIiJl BU3HATH HE TUIbKU
HaNOUIbII BUCOKOOPTaH130BaHMMHU, @ i HAO1JIbII PI3HOMAHITHO MOOY0BAHUMHU 1CTOTaMH.
Ha nwiaxy eBosromii TBapuHM mpouuud apomopdos3iB  Habarato Oiiblie, HIXK
MPEICTaBHUKU OYy/1b-SKOTO 1HIIIOTO HAPCTBA.

EBomromiss TBapuH moyajacs 3 OJHOKIITHHHOrO ameboimHoro mpeaka. Ilotim
BiIOYBCS Ppsii  €TalliB ICTOPUYHOTO PO3BUTKY, BKIIOUAIOYM CTaJil0 OE3CKEICTHHUX
HEPYXJIMBUX TBapuH. BiHIleM €BOIIOIIT TBApHUH BBAXKAIOTH KOMaX, MTaxiB 1 CCaBIIIB.

Sk mpaBuMII0, JOCTIIHUKY BUAUISIOTH TaKi HAPSIMU €BOJIIOIIT TBapuH (Mait. 5.7).

* BuHuKHEHHsS 0araTOKIITHUHHOCTI, AM(EpeHIianis KITHH Ha TKaHWUHU ¥ TOsBa
oprasiB (30BHIIIHIX 1 BHYTPIIIHIX), ((OPMYBaHHS CUCTEM OpraHiB. baraTokmiTHHHICTD J1a€
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yuMmano nepeBar. Taki OpraHi3aMHM >KMBYTH JOBIIE, MariOTh 3MOTY 3aJIMIIUTH Oljbliie
HAIIaJKiB, JOCATAIOTH OUIBIIMX pO3MIpIB TiNa, MmO 3abe3neuye iX (¢i310J0TIUHY
CTaOUTBHICTh 1 HE3aJEeXKHICTh Bl yMOB JKUTTA. HapemTi, OaraTOKIITHHHICTD — 1€
MO>KJIMBICTh CIIeIiajii3aliii KJIITHH, TOSBA TKAaHWH 1 OpraHiB, IO BeAC 10 BEIUKOI
PI3HOMaHITHOCTI Oy/I0BU TiJa.

e [losBa omopu Tila — cKejieTa (30BHIIIHBOTO Yy MOJIIOCKIB 1 YWICHHCTOHOTHX,
BHYTPIIIHBOT'O — Y XOPJIOBHX), 1[0 3a0e3Meuy€e CUMETPir0 1 YITKHUM 1aH OyI0BH.

e PO3BHUTOK PyXJIMBOCTI 1 CUCTEMU PETYJIALIN SIK OCHOBH HEPBOBOI CUCTEMHU.

e BUHHKHEHHS COIIATPHOCTI HE3AJICKHO Y PI3HUX TpyHaxX TBapHH.

IocainoBHicTh eBosouUiliiHuX mnoAid y wnaperBi TBapunm. Ilepmi peanbi
BUKOITHI CBITYEHHS MPO 0araTOKIITUHHUX TBAPUH MaroTh Bik mopsaky 700 muH pokis. Li
IOpajJiaBHi _TBapuHU OyJIM JOCUTH PO3BUHYTUMH — MaJd IIUIbHI TIOKPHBH Tija,
TIAPOCKENET 1 A00pe pO3BUHYTUI M'sI30BUI anapar.

Y wMopcekux BiAkiaaaeHHsx mnoudatky ®danepozoro (600—500 miaH p. T.) BKe
BJIAJIOCS. 3HAWTHU TPEJCTABHUKIB BiApa3y KIJIbKOX CyYaCHHMX THIIIB TBapUH: TyOOK,
KHUIIIKOBOIIOPOKHUHHUX, PI3HOMAHITHUX KUIbYACTUX YEPBIB, MJIEYOHOTUX, T1raHTCHKHUX
YJICHUCTOHOTUX MPUI06imie 1 HaBiTh nepmux xopaoBux. [lepiri BcTaHOBIEHI BUKOIHI
xpeberHi BifHOCSATECS 10 OpnoBuuskoro mepiopy (6imseko 500 mu p. 1.). Humu
XpeOeTHUMHU Oy/lu TPUMITUBHI wqumkogi pubu. IX Tino 3BepXy BKpUBAIH MillHi
racTuHke (Mai. 5.7).

VY CunypiiicbkoMy niepiofi (440 MH p. T.) 3'IBUJIMCS MEPIIl TBAPUHH, AKI JUXATU
noBiTpsM.  llepmionoceneHsMH  CyXOJOJly  BBAXKAIOTb  PAKOCKOPHIOHIE  —
MaBYKOMO110HUX, 30BHI CXOXKUX Ha CKOpMioHiB. Y JleBoHChKkoMy mepioai (360-416 miH p.
T.) BUHHUKJIM IIENENOPOTI nanyupui pudu. 1li puOu ganu MOYATOK KHUCTEMEPUM,
NBOAMIIHUM 1 mpoMeHenepuM pubam. IlpomeHenepi Janu MOYATOK CyYaCHHUM
Kocmucmum pubdam, Kucrenepi — crapojiaBHIM aMmPiOiaM — adipunmooonmam. Tosi
K BUHUKJIM TEpUIi KpuiaTi Komaxu. 30BHI BOHUM HaraJyBaJld TITaHTCHKUX 0a0boOK 1
taprasis (Mai. 5.7).

¥ Kap6oncekomy miepioai (300-350 muH p. T.) kimimar Ha 3emiii OyB BOJIOTUM. Y
OOJIOTHUCTIM MICIIEBOCTI JKUJIM BEJIIMUE3HI cmezouedhanu — 3eMHOB00HI, 30BCIM HE CXOXI
Ha CydYacHMX TpHUTOHIB 1 kab6. Tomi x 3'IBWIMCA W nepwii naazyHu, SiKi, 3aBISKH
3aXUINEHUM TBEPJAOI0 IIKAPATYIOIO SIMIIM 1 POrOBOMY TOKPHBY Tija, 3MOIJIM TOYaTH
3aBOIOBaHHS CyX0/10.1y. BoHu Oyiu Maiike He MOB'si3aHi 3 BojoiMamu (Mai. 5.7 1 5.8).

VY Ilepmcrkuii nepion (250-300 mMutH p. T.) KIIiMaT HA HAIIIH IJIAHETI CTaB CYXilIUM.
[le cnpuyMHWIO MacoBe BUMHUpPAHHS TIFAHTCHKUX 3E€MHOBOJHUX 1 BOJHOYAC pI3Ke
30UIBIIEHHS PI3HOMAHITHOCTI IJIa3yHIB. Y I[bOMY K MEPiojl 3apoAuiiacs 0coOIMBa rpymna
NPUMITUBHUX PENTHIIIN, 3 SKUX y HacTymHomy mepioai — Tpiaci (200-250 muH p. T.)
YTBOPUITUCS TIEPIIIL AUYEKIAOHI ccasgyi.

FOpcekmii nepion (146-200 mutH p. T.) — Yac PO3KBITY MPaJaBHIX IUIA3yHIB, SKi
YKUJIM Y BOJI, TOBITPi 1 HA cyxoa0ii. CaMe y 11e#t IepioJl BUHUKIIN HMAXU, TIPEKAMHU SIKAX
OyiM HEe apXeOoNTEepUKCH, a IpiOHI (He O1IbIle KYpKH) TEIJIOKPOBHI TWHO3aBpu (Mai. 1.7).

Kpeiimoswuii mepios (65-146 MitH p. T.) CTaB KPUTHYHUM IS TITAHTCHKUAX PENTHIIIN.
VY mepiiii 1OTO TOJIOBUHI 111€ BUHUKAJIM HOBI TPYMH TITaHTCHKUX PENTHIIN (Ounioooku,
maca tita — Big 10-20 go 80 1), mpoTe M0 KIiHIM MBOTO TMEepioay BiAOymocs iX MacoBe
BUMHpaHHA. [IpruyomMy 3HUKIM HE JIMIE MPaJaBHI TITAHTCHKI TUTa3yHH, SIKAX 3a3BUYAN
HA3UBAIOTh JTUHO3aBPaMHU, a i TEIJIOJIIO0H1 )KUTE1 MOPIB.
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B ymoBax moxononansas (70 MiH p. T.) mepeBary 3700yJd TEIJIOKPOBHI MTaxH 1
ccasmi. Came Toji 3'IBWIIMCS TIAIEHTApHI, PO3KBIT SKUX MPHUIIAB HA HACTYIHY €py —
KaitHo3oii. [lapamenpHO #nuwia IiHTEHCHMBHA €BOJIONIS KOMax, TICHO TIOB'i3aHa 13
3MEHIIEHHSM X PO3MIpiB.

Kaiino30i#i, 1mo pos3noyaBcs 65,5 MIH pOKIB TOMY W TpUBae JoTemep, — dac
CTaHOBJIEHHS cy4dacHOi dayHu ¥ daopu. Ha moyatky epu BUHHKIA O17bIIa YaCTUHA PAIB
NTaxiB 1 CCaBI[B, MOPSAKIB MOKPUTOHACIHHUX pOCIUH. BBaxaerbcs, mo came y Iei
nepioj cepel TBapUH BUHUKIIH 1 COIT1aibHI BITHOCHHU.

Jnst ocranHboro nepiogy KailHO3010 — aHTPONMOreHy — XapakTEepPHUM €
MOCTYIIOBE OXOJIOJKEHHs KiiMary. Ha mpomy T HEOJAHOPa30BO MOBTOpIOBANHCS (a3u
0COOJIMBO PI3KOT0 MOXOJIOJAHHS, SIKI MPUUHITO HAa3UBaTH JIbOJOBUKOBUMHU MepiogaMu.
Hait6inpmmm Oyno Iuinposcvke 3nedeninna. Borno tpamwiocs 6im3bko 200 THC. pOKiB
Tomy ¥ TpuBaso nmoHaza 100 tuc. pokis.

I'osi0BHA 0€00JIMBICTH €BOJIIOLII TBAPMH MOJIATAa€E y il 0araTtomjiaHoBocTi. 3a
nepiog CBOr0 iCTOPUYHOIO PO3BUTKY TBAPMHHU 3a3HAJM HAHOUILLIOIO YHCIA
apoMop¢o3iB NOPIBHAHO 3 MNpeACTABHMKAMM IHIIMX wpapcrB eykapioriB. Lle
BioOpasuiIocs y OlbIIid KUIBKOCTI TAKCOHIB BUCOKOI0 PiBHA.

Ilepesipme ceoe

1. YoMy TBapuH cJliJi BBa)KaTH HAUOLIbII PI3HOMAHITHO MOOYIOBAaHUMHU 1CTOTAMH?
2. Y yoMy noJjsira€e albTepPHATUBHICTh €BOMIONIT KoMax 1 xpebeTHux? 3. Ha3BiTh OCHOBHI
HampsIMU €BOJIOLII TBapuH. 4. SIKuil 3 MepioAiB ICTOPUYHOTO PO3BUTKY 3€MIll CTaB
KPUTHYHHM JJIsI TITAaHTChKUX penTuiaiii 1 yomy? 5. [1{o BinOyBaeThcs B cydacHy epy?

6 2 ’ ) ' 7

Man 5.7. Bukonni TBapunm: 1 — mmrtkoBi pubu; 2 — Tpuno0litu; 3 — mabipuHTOIOHT (5
M);4 — npiOHMI TETIOKPOBHUN JAWHO3aBp — MPEJOK MTaxiB; 5 — mepIni KpuiaTi KOMaxu
(po3max kpui1 — 1 M); 6 — 3BiponoAiOHA penTHIis; / — PAKOCKOPIIOHU — MEPIIONOCEICHHI
CyXO0ITy
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MpoTeposoncoka
25-06

MAPA P. TOMY

Mamn 5.8. Epu 1 mepionn eBOIONIT OPraHiYHOTO CBITY

PO3JILJI III. OPTAHI3MOBUI PIBEHb OPTAHI3ZALIT XKUTTS
TEMA 3. 3BAKOHOMIPHOCTI CITAJKOBOCTI I MIHJIMBOCTI

Kembpircokuii

OpaoBuLbLKUA

Cunypiicekui
Aeabﬂcumﬁ
Tpiacosuin

Pu_d;eﬁcumﬁ

TIEPIOJIN

3Imicm

§ 43. TIPEJIMET 1 3BABJJAHH TEHETUKU
§ 44. METOJU TEHETUYHUX JOCIIKEHD

§ 45. TEHETUYHA TEPMIHOJIOI'ISI I CUMBOJIIKA

§ 46. 3AKOHH I'. MEHJIEJIS, IX CTATUCTUYHUI XAPAKTEP
§ 47. B3BAEMOJIII AJIEJIbHUX I'EHIB

§48. XPOMOCOMHA TEOPIS CITAJJKOBOCTL
3YEIUJIEHE CITAJIKYBAHHS. KPOCUHI'OBEP

§ 49. YCIIAJIKYBAHHS, 3UEIIJIEHE I3 CTATTIO

§ 50. TIOHSTTS [IPO MIHJIUBICTDH TA CIIAJIKOBICTD.
MOJUDIKALIIMHA MIHJIMBICTh

§ 51. TEHETUYHA MIHJIUBICT.

MYTALII TA PEKOMBIHALIII TEHETUYHOI'O MATEPIAJTY
§ 52. YOMY BUHUKAIOTb MVTALIIl. MYTATEHU

TEMA 4. 'EHOTHUII K HUIICHA CUCTEMA

§ 53. BYZIOBA I'EHA. OPI'TAHI3ALIAI TEHOMY

§ 54. BIUIMB I'EHIB HA ®EHOTHUII.

TOMOJIOTTYHI PAJI CTTAZIKOBOI MIHJIMBOCII

§ 55. TEHETUKA JITOAVHU I MEJIMYHA TEHETUKA

§ 56. TEHETUYHI OCHOBH CEJEKILIITI OPT AHI3MIB

§ 57. OCHOBHI HATTPSIMU CYYACHOI BIOTEXHOJIOIII.
TPAHCT'EHHI TA XMMEPHI OPTAHI3MU

TEMA 5. IHJIUBITY AJIbHUI PO3BUTOK OPTAHI3MIB
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8 58. AK BIABYBAETHCS 3ATUIIIHEHH A

§59. IIOHATTS I ETAIIM OHTOI'EHE3Y. EMBPIOHAJILHUI PO3BUTOK
8 60. TUITU ITOCTEMBPIOHAJIBHOI'O PO3BUTKY. PICT OPTAHI3MIB

8§ 61. TPUBAJIICTH XXUTTS, CTAPIHHA [ CMEPThH

§ 62. JKUTTEBI LIMKJIN: IX OCOBJIMBOCTI Y PI3BHUX I'PYITI OPTAHI3MIB
8§ 63. PETEHEPAILIISl. EMBPIOTEXHOJIOII I KIOHYBAHHS

§ 64. TOMEOCTA3 IHAMBIAYAJIBHOI'O PO3BUTKY

16

18
21

24

25
28
30

33

35
36
37
39
40
41
44



PO3/QLJT IV. HAJIOPTAHI3MOBI PIBHI OPTAHI3ALIT XUTTA
TEMA 1. OPTAHI3MU 1 CEPEJJOBUILE. TONYJIALII TA EKOCUCTEMU
§ 65. EKOJIOI'IA K HAYKA, Il TIPEJMET TA 3ABJIAHHSL.
CEPEJOBUIIE ICHYBAHHA
866. EKOJIOI'TYHI ®AKTOPU TA IX BIIJIMB HA )KMBI OPT AHI3MU
§ 67. TIOITYJIALIA TA 1f BIACTUBOCTI BIOJIOTTYHI AJJATITUBHI PUTMU
§ 68. I[IOHATTA I[TPO EKOJIOI'TYHY CUCTEMY
§ 69. IIOTOKU PEUOBWHU TA EHEPTII,
JJAHIIOI'M J)KMUBJIEHHA I TPODIYHI PIBHI
8§ 70. JUHAMIKA I TTPOAYKTHUBHICTb EKOCUCTEM

TEMA 2. BIOCDOEPA
§ 71. BIOC®EPA TA Il MEXI
§ 72. BIOTEOXIMIYHI HUKJIN IK OCHOBA BIOC®EPU
§ 73. JIIOAVHA 1 BIOCD®EPA

48
50
54
57

61
70

69
72
76
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