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TIPOUCXOXK
hi (20701
YyeJI0BeKa.
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s
YeJioBeKa
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€  CHIbI
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YEJ0BEKa,
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IIPOUCXOXK
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OneHus



OpraHu3M
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SKOJIOTHYE
CKHUX
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DKOCHCTE



Ma.
Pa3noobp
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AKOCHUCTE
M.
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HOIIICHUS
TIOMYJISIIU
U pa3HbIX



BUJIOB B
JKOCHCTE
Me.
Kpyrosop
oT
BEILIECTB U
IIOTOK
JHEPruu B
JKOCHCTE



Me.
Ycroiuus
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JTMHAMAKA
9KOCHCTE
M.
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BIIUSTHUS



JeSITETEHO
CTH
YeIoBeKa
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9KOCUCTE
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OnopaszHo
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OCHOBa
YCTOMYUB
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9KOCHCTE
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Crpykryp
a
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CymeCTBO
BaHUA
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Kpyeoeop
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6
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Ponb
YeJIoBeKa
B
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bIe
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nepeveHb
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PHBIX U
npaxkTuye
CKHX
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yuuTeJis)
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Pa3TUIHBI
X METOJ0B
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W3YYCHUH
OnoIoruy
€CKHUX
00BEKTOB.
TexHuka
MHKPOCKO



MUPOBAHU
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N3yuenne
KJIETOK
pacTeHui
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YKABOTHBI
X noJ
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TOTOBBIX
MUKpOIIpE
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ONMCAHMUE.
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KJIETOK
pacTeHUN.
CpaBHeHU
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a
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B
pacTuTenb
HBIX u
’KHBOTHBI
X KIICTKaX.
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raparax.
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raparax.
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Onucanue
(dbenorumna
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pOJIb B
mporecca
X
KJIETOYHOT



0
MeTaboIn
3Ma;
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3aKOHBI
HACJICACTB
€HHOCTU U
3aKOHOME
pHOCTH
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u
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Pazgexn 1.
BUOJIOTNMYECKUE



CUCTEMBI: KJIETKA,
OPTAHU3M (56 1)















Knerounas teopusi.

XUMUAYECKHUIL COCTAaB KJIETKHU.

Heopranuueckue n opranuueckue



BEILECTBA KIIETKH.

buononumepsl





























































































Crpoenue kinetku. Knerounsie
CTPYKTYPBI.

OCHOBHBIC YaCTH U OpTraHCIIIbI

KJIICTKHN















Monekyibl — aKKyMyJlIsTOPbI
JHEPIUH.
XJI0pOIIACThI U UX POJIb B

dorocunTeze. DOTOCUCTEMBI.

CseroBas (aza porocuHTe3a



TemHoBas (aza porocuHTe3A.
Hukn KenpBuna OGecneueHne
KJIETOK DHEPIUEN MyTEM

OKHUCJICHUSA OpraHUYEeCKUX

BEIIECTB. I 'muxomnus.



depMeHTaTUBHBIN Xapakrep

peakiuii oOMeHa BEIeCTB

uxn Kpebca. Lens nmepenoca
AJIEKTPOHOB H

OKHUCITUTEIILHOE
dbochopunupoBanue



JKuzHenesTebHOCTh KIIETKH.
Kiierounsiit metadonusm. Posb

KJICTOUYHBIX OpPTraHCJIJI B IIpoLeccax

SHEPreTU4ecKoro oOMeHa.



Dranbl YHEPreTUIECKOTO 0OMEHa.
[Tnactuueckuit oOMeH
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HacnencrtBennas  uHdopmanus



eé peanu3anus B KJIE
Perunkanms, TpaHCKpUITIHS

TpaHCisiuus. [ eHeTHYECKUIA KOJ.

Perynsiust paboThl TEHOB.



Bupycsl.

I'eneTnyeckas HNHIXCHCPUA










































I asa



NunuBuyansHOE pa3BUTHE
Pa3sMHOXKEHUE OPTaHU3MOB.

Murto3, Melo3.



Crioco0b1 Pa3MHOXKEHUS

pPacTeHUH U KUBOTHBIX.

JKuzHeHHbIe IMUKIJIbI PA3HBIX I'PYIIII

OpraHU3MOB.



OHxToreues
























Peryinsiiusa nHAMBUIYaIBHOTO
pa3BUTUSA


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Paznen II.
OCHOBH
bIE
3AKOHO
MEPHOC
TH



HACJIE/IC
TBEHHO
CTHUHU
N3MEHY
NBOCTHU
(34 4)
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HacnenctBeHHOCTH

MopdosIorudecKast
byHKIIMOHAIbHAS

MPEEMCTBCHHOCTD ME?



ITOKOJICHUSAMU.

3aKOoHBI HaCJIEICTBEHHOK










BepositHOCTHBINM XapaKTy

3aKOHOB I'CHCTHUKH












OOBACHATH NPUUYUHBI U 3AKOHOMED



CoCTaBIATH CXEMBI CKpCIIBaHUs.
TCHCTUYCCKHUEC SKCIICPUMCHTEIL.

Pemrate reHeTHUECKHE 3a0a9M
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N3MeHYnBOCTE.






Hacnencreennas






ITOJIOKCHUA MYTaHI/IOHHOI‘/’I TCOPHY

MyTaluu. reHepaTHBHbIe n COM:



JlabGopartopHast pabota
«'eHOMHBIE u

XpOMOCOMHBIE MyTauum» u3 «llf

o oo6mieir Oomonormu g 10—1



OOBIACHATH BAOKHEHIIINE
HACJIEICTBEHHON W  HEHAacJel

U3MEHYNBOCTU.



CrpouTh  BapuMalMOHHYIO K|

HU3MCHYMBOCTHU U3YyUACMOT'0 ITPHU3H
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JlomecTukarus "u CEJIEKI

YckopeHnue u TTOBBIIIIE




TOYHOCTH OTOOpa C MOMOUIb



IIPOUCXOXKIEHUS KYJIBTYPHBIX Pac




CoBpemeHHbIe MeTO/IbI 0TOOpAa. [¢

OCHOBBI COBPEMEHHBIX METOJIOB
JHK-mapképel  u MapKE]

cenexuus. I eHoMHag U KJIeToYHas



Otnanénnas rudpuan3zanus

PaCIHI/IpeHI/Ie T'CHCTHUYCC
CCIICKOMOHHOI'O Marcpualia. ITon



T€HOMHOW MH)KEHEpUHU. TpaHCreH

Tp AHCI'CHHBIC JKHUBOTHBIC.







DBOIIOLIMOHHAS OHOJIOTT
Teopus SBOITIOLINH.



Ponb 3BONMIOLIMOHHON TEOpUI

dbopMupoBaHUH €CTECTBEHE

Hay4YHOM KapTUHBI MUPA.

CBugeTeabCcTBa 9BOJIIOI]



YKUBOW MTPUPOJBI




























































Mnoroo0Opasue BUJIOB
IPUCTIOCOOIEHHOCTh OPTaHU3MOB



— CJICACTBUC 5BOJIIOIIMH

















































































































































































































































































































































































Bo3HuKHOBEHHE U pa3BU’]



JKU3HU HA 3eMIIe.

OCHOBHBIE 3TAalbl 3BOJIIOL

ouocdepsl 3emin.

KiroueBbie COOBITHS B DBOJIIOLIMU



pacTeHUM 1 )KUBOTHBIX
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CoBpeMeHHBIE MTPEACTABICHUS O







MPOUCXOXKICHHUH YCIIOBCKA.

OCHOBHBIC dTambl 3BOJIFOIIMN

YCJIOBCKA













































































































































































































































Camoopranuzanus B JKHE

CHCTEMaAX.

MHuoroo6pasue OpraHNYEeCcK

mupa. Cucremaruka
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DKoJorus — Hayka



OTHOIICHUAX OpraHn3mMoOB

OKpY>Karollen cpeaomn





















































































































































































































































































































































































































































































































































































































COO6HI€CTB3 151 OKOCHUCTEMI



BupgoBas u  DIpOCTpaHCTBEHHE



[TpakTuueckas padora «M3yueHus
HKOCUCTEM CBOEU MECTHOCTI»







CTPYKTypa SKOCHUCTEM.
Bnnsuaue nearensHOCTH UeIoBEKA

Ha 3KOCUCTCMBbI


















































































































































































































































































































































































































































































































































































































OKOCHUCTEMA.

Kpyrosopots! BemecTB B 6uochep



buocdepa — »sKocuctema BbICI

['panunsr Ouocdepsr. buomacca



(GYHKIUSX KUBOTO BEIIECTBA B

buoreoxuMuueckui KpyroBOpOT.

















































































































































































Oxpana npupobl KaK yCIIOR

YCTOMYMBOCTH IKOCUCTE

[Ipuponnsie pecypcehl







paLnoHaIbHOE
IPUPOJIOTIONB30BAHUE.



BoccranoBurenbHaa YKOIOTUA


















