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EnemMeHTapHi €eBONIOLINHI
dakropu (E.E.P:)

EnemeHTapHi eBonouUinHI PaKTOpPU — YNHHUKN
€BOJTIOLIMHOro NpoLecy, Wo MatoTb He CNPsIMOBY YUK

XapakTep | BI/IKJ'II/IKHI-OTI:) 3MIHY reHodpoHAaYy nonynauil.

dakTopwm: ,,:‘
* XBUJSTI XKUTTS; /
* Apend reHis;
| * Mirpauis;
. isojjﬂuiﬂ.




TNMonynauinHi XxBUNI («XBMni
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BAM3LKOI A0 MAKCMMANbHOI BBAXAK0Th 3MIHY YN CESIbHOCTI
OCOOWVH B 1 MINH pasiB, BCTAHOBINEHY AN1A O4HIEl I3

3aypanbCbkmnxX NoNynauin TpaBHEBONO XpyLia. AHaNOrYHi
KONMMBaHHSA BiJOMI AN MacoBMX BUAIB TBApUH (TapraHu,
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[TpNYnHK KONMBaHb NepeBaXXHO EKONOTIYHI
knimar, xa, 30yaHUKM 3axXBOpOBaHb TOLLO.)
NonynsAuinHi xBuni dyBarorhb:
nepiognyHi, Y
anepioanyHi, |
CE30HHI, ’ |

BUHVKaOY1 BHACigoK NPMpoaHNX kaTacTpod (nicosa
noXkexxa, MoBiHb, nocyxj?b, |

BHACNIAOK AiSNbHOCTI MoAMHN, ?

)




I3onauin

I30onAUisA - yHeMOXNMBNEHHS CXpeLLlyBaHHS MiX
ocobuHamm ogHoro BI/I,EI,y BHaCITiOK BigCYTHOCTI
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P03p|3HmoTb KinbKa 1f coopm:
* reorpadiyHa;
. eTofqorqua;

* eKonoriyHa (3a BUAOM IXi; MPOCTOPOBUM
PO3MILLEHHAM; 4YacoM | MicLleM PO3MHOXEHHS.)



[ eorpadpiyHa isonauis

Pi3Hi nonyngauil oaHoro suAay pos ’e,qHaHlHesnonaHHMMM
OIS HUX NPOCTOpPOBMMUM Bap ‘epamu, Hampuknaza pivkoto,
rPCbKUM ;(pe6TOM, NICOBMM MacMBOM 4K CTenamu.
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Man. 173. leorpagiyHa izonsuyis 61m3bknx BUAIB CMEePEeKn:. 3aluTpuxoBaHo apean
CMEPEKN EBPONEUCHLKOI, YOPHOIO NIHIEKD OKPECNEeHO apeany IHWNX BUAIB CMepex
(KOXeH Bna Nno3HavyeHo nesHow undporw)



ETonorivyHa izonsauia

OcobnnBoCTI NOBEOIHKN TBabI/IH.

Hanpuknag B 0.CeBaH (BiplvleHi;l)MeLuKée KiflbKa cTan
cpopeni, ki KMBNATLCA, pa3oM. Are HepecTATLCH pubu
KOXXHOIo CTafla Y PI3HUX MicUSX.




EKonoriyHa izonauis .

BuHmnkae Toai, konu BcepeanHi nonyndauil popMyoTbCA
PI3HI rPYAn OCOOUH, KOXKHa 3 SIKUX BIAPISHAETLCS
BMMOramum 4o YyMOB cepefoBuLLa ICHyBaHHS.

HacTo yTBOPOIOTLCA rpyny TBapWH, SIKi BIAPI3HAOTLCS BUAOM IXi. Takox B
nepios PO3MHOXEHHS 3aBAsKM PI3HUM MiCLLE3POCTaHHSAM KOPMOBUX
POCNNH, 0COOUHM LIMX pac MiXk CODOI0 He KOHTaKTYHOTh. |30MALis Moxe
BUHUKHYTU Yepes3 Pi3Hi CTPOKM pQSMHO)KeHHFI OCOOMH ofHOro BMAY.
Hanpuknag, okpemi pocrnHu ny4YHUX TpaB NEBHOMO BUOY MOXYTb LIBICTU
B Pi3HI TEPMIHWN, 3aNEXHO Bif Yacy BECHSHOI MOBEHI: OCOOUHMK, O AOBLUE
nepedyBanu nig BOAO, UBITYTb Mi3Hille Big TUX, AKI B3arani He
3aTonnoBannch Y nepedvysBanu Nig BOOOK KOPOTKUN Yac.



Mirpauis

Mirpauisa - nepemilleHHs 0006MH abo ixirameT 3 oAHiel

BHacnigok mirpadii BiabyBatoTbCSA NOTIK | IHTPOrpecisa ™ reHis.
|HTpOI'peCiFI reHiB - OOMIH reHaMm MK nonynauissMn pisHUX
BUOIB (MoLMpeHa y pOCAMH, KON MUIOK OAHOTO BrAY

PO3HOCUTLCS | 3anunioe ocq6MHM iHLWOro Bnay). Y TBapviH
iIHTpOrpecis BiabyBaeTbCA HE YacTo.

EBonouiviHEe 3HA4YeHHA Mirpauil nonsarae B TOMY, LLO MOTIK
reHdiR | IHTHOrbecida reHIR RMIHKKTRL FreHEATUUHIAU cKknAan



Ipeud reHiB
Opeund reHiB — BunagKkosi i HecrnpsiMoBaHi 3MiHU YacToT
anenis y Manux nonynauisax.
PaHO 4K Mi3HO 3HUKAOTb

reTepo3nroTHi 0CooMHU i BCA
nonyndauiga crtae

roMo3uroTHoro abo 3a >

OoMiHaHTHUM (AA ) abo 3a' ~
peLecnBH1M anernem @a) Lie
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- EnemeHTapHun eBONOLINHUN
matepian (E.E.My)

EnemMeHTapHMW eBONOUIMHUN MaTepian - MyTallil,
AKI BVKINMK@IOTb HeCMnopIAHEHICTb NoNynAuin | 4al0Tb
Matepian ans eBositoLiil. |

’




MyTauinHnm npouec

MyTauinHui npouec (MyTareHes) - efleMeHTapHUA

eBOJ'IPOLI,II/IHI/II/I paKkTop, KU NocTavae eJ'leMeHTapHI/II/I
eBOMOLIMHNI MaTepiarn (MyTaLI,II)LI,J'IFI eBomou,MHoro

Cepeu CMOHTaHHMX MyTaL i HanbinbLle eBontoLinHe
3Ha4YeHHs MatoTb reHHi MyTauii. Bonn BegyTb A0
BUHWKHEHHS cepiil anenis i TakuM YYMHOM 36inbLUyoTh
reHoOHL, reHETUYHY MINJ‘II/IBICTb | rETEPO3UTOTHICTb
nonynauin. CnoHTaHHi MyTaLlii Ha3MBalOTLCA BUMNaaKOBUMU
B TOMY 3Ha4€eHHi, LLIO NigaaBaTtCh MyTaLii MoxXe Oyab-AKuii
reH, y 6y,u,b-;||<|/||/| MOMEHT i B PI3HUX CTPYKTYPHMX



EnemeHTapHe eBonouinHe ABULLE
| (E.E.A.)

EnemeHTapHe eBosnOLINHE ABULLE —3MIHA
reHodpoHay nonynsuin B NnEBHOMY HanpsaMKy.
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Lle ABMLLIE PO3BMBAETHCS TINbKA B TOMy
BUMALKY, KONU NoYnHAE 3MIHIOBaTUGH
eneMeHTapHUN eBOMOLIMHUKA MaTeplan |
NOYUNHAOTb OIATU YUHHUKKN €BOSoLUIl.
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EnemeHTapHa eBonouinHa
oanHuua (E.E.O.)

ne v ;
EnemeHTapHa eBonoUinHa OAUHUUA — NONynsLUis.
Came B Hil 3AINCHIOIOTBECS BCI €BOMIOLINHI

: I'Ic‘)nynﬂu,iﬂ FI)BJ'IHG CODOI0 CYKYMHICTb OCOOMH OQHOro BMAY, SIKi BiflbHO
CXPEeLLYTbCSA MK CObOoto, Hacenmoqbg NeBHWUN NPOCTIP NPOTAroM €BOSOLIMHO
TpuBarnoro 4Yacy @pean). lNonynauigdopmye BnacHy eKornoriyHy Hily, Mae
CBOO reHeTM4YHy cuctemy (feHodpoHA). BoHa 4acTKoBO i30nboBaHa Bif, IHLIMX
TaKuX Xe CyKyI'IHOCTeVI [Tonynsauia 36ep|rae B co6| NpPOTAroM TpMBarnoro 4yacy

S B B o™ R B [y . SRR O e T N W N Hh TR A Gy LR



[MpupogHnn goodip

MpupooHum goodip - Le
nepeBa)xaroye BMKNUBaHHS |
POSMHOXEHHS
HaNNPUCTOCOBAHILLNX A0 YMOB

ICHyBaHHFI OpFaHI3MIB()IeBHOFO

3anexHo Pﬁf‘@%pﬂ MyBaHHS
apganTtauinHuX 3MiH,
PO3PI3HAKTD:

Man. 175.
| % cTabinisylouni; s s b
f v - A000opy:
X2 PYLWINHNN, 1 - crabiniayovmii;
A L. : 2 ~ PYWHAHNA,
% po3puBar4nin NpupoaHnin oobip. 3 - pospmBaIOMil

(a - 3armnbens
OCOOMH)



Ctabinisyroumnn npupoaHumn nobip

[TposiBNSiETHCA B NOCTIHUX YMOBaX AQBKINNsA. BiH
NiATPUMYE CTaniCTb NEBHOIO oeHoTUNy, AKMM HanodinbLle
BiAnoBigae cepenoBullly, i Biokuaae 0yab-AKi MeHLL

anCTocyBaanl 3MiHW. Linm BIH 3BY>Xye MeXI
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Puc. 2.14. Cxema ail ctabinisyiodoro aobopy.

MiHMBICTE NpeAKoBOT NONyNALIT DyNa WMPLIOK, HiXK cydacHo!. 3ByXeHH:A AianasoHy MIHNMBOCTI Biabynocsa 3a paxyHoK L
EMMMPAHHA 0CODWH 3 KparHiMK1 NpOABamMy 03HaKM,

Hacnigkom fii ctabinisyo L|oro nobopy € gockoHana
NPUCTOCOBAHICTb A0 NEBHNX YMOB iCHYBaHHS, ab0
criedjianisavia BuaiB (Hanpuknag, ApyCHiCTb POCIIVH ).



PywinHnn npupoaHumn noodip

BinbysaeTbcs 3a 3miH yMOB A0BKinngd abo nig vac
NPUCTOCYBaHb OpraHi3amiB 4O HOBUX YMOB Yy pasi
po3wwnpeHHs apeany. BiH 30epirae cnagkoBi 3MiHU, LLIO
BIANOBIOANOTH 3MIHaM y LI,OBKIJ'IJ'II 3aBasKku Oil pyLwinHoro
0000 (LT,
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Puc. 2.12. Cxema AiT pywirHoro aobopy: ;

a, b, B - BapiauirHi Kprei MiIHIMBOCTI NONYNALIM NpeaKis; © - MIHAMBICTE HUHI ICHYIOYOT NonynauiT,
Hanpwuknag, nif Yac 3acerneHHs rpyHTy Sk CepenoBmLLa
XUTTA Y PISHUX HECMNOPIAHEHUX rPYMN TBAPUH KIHLIBKA
nepeTBopuUnncd Ha KonarbHi (BOBYOK, XXYKU-THOMOBUKN,




Po3puBarouumn npupoaHun aooip

[lie ogHoYacHo y ABOX, piAlle — KiflbKox HaflpsiMax, OdHaK He
crnpusie 36epexxeHHIo ycepegHeHnx (MpoMiXKHMX ) CTaHIB O3HaK.

3 ...muﬂ“"M l““”l
\V4

|||!: Il"llln......._

us popma suMupae

Puc. 2.15. Cxema ail amspyntmeHoro agobopy. a - nonepeaHs HopMa peakuil - opraHisMm BuMvpaloTe; 6, B - HOBI HOpMMK
peakuil. CTpinku BKasyoTb HanpaMok Ail aobopy.

Hanpuknag, y nonynauiax komax okeaHI4YHMUX OCTPOBIB, Ae
NOCTINHI CUNBHI BITPpWY, 36epiratoTbcsa abo 6be3kpuni ocobumHm,
abo 0cobuHM 3 Jobpe PO3BMHEHUMU KpUnamMu, 30aTHi
NPOTUCTOSITM NOBITPSHMM Tediam. Komaxu 3 cepenHim
CTYNEHEM PO3BUTKY KPWUI 3HUKIW, OCKISTbKN 1X 30yBario B

okeaH. Tak pospuBato4mn 0o0ip cnpusie BUHNKHEHHIO KifTbKOX
NIAUIAY ChauNTAMRIR R ONUWLA OAaRvOaar it



