TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEeHUE U MTHAMBUAYATIBHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 O6men Bemects wim MeTabosmsM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie popmbI )KU3HU — bubmuorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
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BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HaF;nHeI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'eneruka nona. HacnenoBanue bubmuoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

HN3smenuuBocth. HenacnencrseHuas
U3MEHYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3ohuisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»
bubmuorexa [JOK
30 Penetinia seropexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh 1 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
32 (Cenexuus kax Hayka i mpouece L https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKITUNA 1 bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
PesynbTath! 3BOIONUN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIOIHS YeTIOBEKa (aHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJIoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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(baxTopsl

https://m.edsoo.ru/863eafec

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YCPCHKOB KOJICYCay»
bu6mmorexa [IOK
23 buotiiccie paxtopu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHu»
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ounocdepsl

https://m.edsoo.ru/863ebd16
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32 YenosedecTBo B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
Hay4YHOT'O 3HAHHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHON
eCTGCTBeHHO-HaquOfI KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUA; O
BKJIAJIE POCCHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnorun; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNIOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEepKaHuE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUHN: KHU3Hb, KJIETKA, OPraHu3M; MeTa00M3M (OOMEH BEIIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alnys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIMpPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMeHnue uznaratb OMONIOrMYECKUe TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOTooOpas3wsi M TPOUCXOKICHHS KYIbTYPHBIX
pactenunii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO T[O3HAaHUS B OHOJIOTHH
(HaOnrofieHWe M OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUMl MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENMIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
GI/IOJIOI‘ HMYCCKUX MPOLECCCOB U ﬁBHCHHfI, IJId TIPUHATUSA TDPAKTHICCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA HOCTI/I)KGHI/II;'I
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€umiaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aaa4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIUMBAaHUE, CLUCIIJIICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI IpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnroAaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJIEIOBaHUII B OMONOIMH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3/iaBaTh COOCTBEHHBIC MTHMCHMEHHBIC M YCTHBIC COOOIICHMUS,
00001125 6MOIOrHYecKyt0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA JIsi PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMYJISIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, HKOCUCTEMA,
OPOXYLUEHTBl,  KOHCYMEHTBI,  PEOYHEeHTHl,  LENH  IHUTaHWuf,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbiiieBoro cxojacrea K.M. Bbapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI — HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(HabOmro/IeHHEe W OINMCAHMUE >KUBBIX CHUCTEM, IPOIIECCOB W SIBIICHUIA;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOAbBI HA OCHOBAHUU MOJTYYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OWOreOlEHO30B M  JKOCHCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOT0o  0TOOpa, BUI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JIE€HUCTBUS SKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0OIEHUSI HOPM
rpaMOTHOTO MOBEACHUS B  OKPYXKAKMIEH MPUPOAHON  Cpene;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue paboTsl,
cobmogath mpaBwia mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iandHbiX ucToyHUKOoB (CMU, HayuyHO-IONYJsipHBIE MaTepHAaIIbl);

? paccMmarpuBaTh rio0aabHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 UH(YOPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorus kak Hayka

11

buonoruss — Hayka o xuBoil mpupoze. Ponp Ouonoruu B ¢GopMHpPOBaHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEeMa OMOJIOTUYECKUX HAYK

1.2

Metoapl MO3HAHUS KHUBOU MIPUPOIBI (HAOIIIOACHHE, YKCIIEPUMEHT, OMMCAHUE,
M3MEpeHue, KiacCHU(pUKaIus, MOJCITUPOBAHUE, CTAaTHCTHUYECKas oO0paboTKa

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OopraHnu3anus

JXKusble cucteMbl (OMOoCHCTEMBI) Kak IpeaMeT u3yuenus ounonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYIISIPHO-TEHETUYECKHM, KICTOYHBIH,
OpTraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(EepHBIN
XUMUYECKHUI COCTaB M CTPOCHUE KIETKU

XUMUYECKHI COCTaB KIETKH. XUMHYECKHE DJEMEHTHI: MaKpOdIJIEMEHTHI,

MHKPOISJICMECHTEL. Boz[a U MHUHCpAJIBbHBIC BCHICCTBA. q)}/HKIII/II/I BOJAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

3.2

3.3

benku. CoctaB u crpoeHue OelKoB. AMHHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTH. AMHHOKHMCIOTHBIH COCTaB.
YpOBHM CTPYKTYpBbI O€IKOBOM MOJIEKYIbI (IepBUYHAsI, BTOPUYHAs, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XUMHUECKHUEe cBOMCTBA OenkoB. buonornyeckue
(GyHKIMHN OEIKOB.

depMeHTHI — OHoJornuecKue karanuzaropbl. CTpoeHue pepMeHTa: akKTUBHBIN
HeHTp, cyOcTpaTHas crneuuduuHocts. Kodepmentsl. Buramunsl. Otianuus

(hepMEeHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

VYrneBoapl: MoOHOcaxapuisl  (IJIOKO3a, pubo3a U Je30Kcupubdo3a),
aucaxapuiibl (caxaposa, JIaKTo3a) W ToJMcaxapuabl (Kpaxman, TIMKOTEH,
1esutroI03a). buomornueckue GyHKIIMN yTIE€BOIOB.

Jlununael:  TpUTIUIEpUAbl, cTepounbl, (ochomunuasl. ['mapoduabHO-
ruapodoOHbIe cBoWcTBa. buonormueckue ¢yHkiuu nunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIU0B KaK HCTOYHHKOB SHEPTUU

3.4

Hykneunosbie kucnorsl: JIHK wu PHK. Hykneornast — MoHOMEpHI




HYKJIEMHOBBIX KucnoT. Ctpoenne u gpynkuun IHK. Ctpoenue u QpyHKINH
PHK. AT®: cTtpoenue u GpyHKIHH

3.5

LII/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpUsL. MCTOI[BI N3YUYCHUA KIICTOK

3.6

3.7

Krerka kak nenoctHas xuBasi cuctema. O0Ine Npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

cuHTe3a OerKa

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcoOeHHOCTH
CTpOCHHUS MNPOKAPUOTHYECKOM KieTkh. Kiletounas creHka OaKTepHid.
CrpoeHue syKapuOTUYECKOW KJIETKH. OCHOBHBIE OTIWUYHUSL PACTUTEIBHOM,

YKUBOTHOH ¥ TPUOHON KIIETKH

3.8

3.9

3.10

[1oBEpXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, ITIMKOKAIHMKC, UX
¢bysukuuu. [Inazmaruueckas membOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranoubl. OJHOMEMOpaHHbIE OPTaHOUIBI KJIETKH: SHAOILUIa3MaTHUeCKast
cerb (OIIC), anmapar I'onbaxku, Jm3ocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKA: MUTOXOHJpPUH, Tu1acTubl. [IporcxoxxaeHne MUTOXOHIPUM U TUIACTUL.
Bunpr mnactun. HememOpaHnHbie opraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOYHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. q)}/HKIII/II/I OpPraHona0B KIICTKH. Bxmarouenus

Snpo — perynaropubiii neHTp kietku. CTpoeHue spa: sjepHas 000104Ka,

KapHoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEHIECTB B KIIETKE

>KH3H€I[€$[T€J'IBHOCTB KIJIIETKH

4.1

4.2

4.3

OOMeH BelecTB, WK MeTaboau3M. AcCUMIIIALUS (IUIaCTUYECKU 0OMEH) U
JTUCCUMUIISIIINSA (SHEPTeTUUECKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
Metabonmu3ma. Tumbsl oOMeHa BeHIecTB: aBTOTPOQHBIA M TeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpAICHUN SHEPIUU B KIICTKE

®orocunte3. CeroBas u TemHOBas (a3el  (orocunreza. Peakiuu
dotocunTe3a. DPdexkTuBHOCTh PoTOCHHTE3a. 3HaueHHe (OTOCHUHTE3a IS
KU3HU Ha 3emuie. BiusHMe ycrmoBui cpenbl Ha (DOTOCHMHTE3 W CHOCOOBI
MOBBIIIEHUS €T0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIONIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a IS

JKU3HU Ha 3eMiie

DHepreTudecknii oOMeH B KieTke. PacieruieHue BeIecTB, BBIICICHHE H
AKKyMYJUPOBAaHUE HSHEPTHH B KJIETKE. ODTambl JHEPreTUYECKOTO OOMeHa.
I'muxonus. bpokenne u ero Buasl. KucmopoaHoe OKUCICHHUE, WIH KIETOYHOE

npIxaHue. DPPEeKTUBHOCTh YHEPreTUIECKOr0 0OMeHa

4.4

Peakuuu wmatpuuHoro cuHte3a. ['eHermueckas wuHpopmamus u JIHK.

Peanuzanus reHernyeckoit nHpopMmayu B kieTke. [ eHeTHueckuit Koj u ero




4.5

ceorcrBa. Tpanckpunuus — wmarpuusbli cuHTe3 PHK. Tpamcmauus —
ouocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Postb pubocom B OMOCHHTE3E

Oeka

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mctopus otkpbeitus BupycoB (..
WBanoBckuii). OCOOEHHOCTH CTPOCHUSA U JKU3HENEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacteHuii, KUBOTHBIX M YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc ummynonedunmra uenoseka (BUY) — Bo3Oyaurens

CII1Ia. [TpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a00J1€BaHUMA

5.1

Pasmuokenue u WHIAWBUAYAJIBHOC Pa3BUTHUEC OPraHN3MOB

Krnerounslii 1uki, WM KU3HEHHBIM LUK kieTku. WHTepdaza u MuTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUIHOTO
cunre3a [IHK. Crtpoenune xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL.
JuniouHeli M TalUIOWAHBIA  XPOMOCOMHBIE HAOOpbhl. XpOMAaTHIBI.
[uronornyeckue OCHOBBI PA3MHOKEHUS M HHAUBUAYAIBHOTO pPa3BUTHUSA
OpraHU3MOB.

Henenue kierku — muto3. Craguu murtosa. IIpoueccsl, npoucxondume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornyeckuii CMBICII MUTO3a

5.2

5.3

@opMmBbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosoe U nojoBoe. Buapl Gecronoro
Pa3MHOXKEHHUA: JEJIEHUE HAJBOE, MOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHuE, BEr€TATUBHOE  Pa3MHOKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

[TonoBoe pa3MHOXKEHUE, €r0 OTIMYHUS OT OECTOIOrO.
Metio3. Cragum meiosza. I[Iporecchl, mpoucxosime Ha CTaausx Menosa.
[ToBenenue xpomocom B Meiio3e. KpoccunroBep. buonornueckuii cMbICi U

3HaYeHNEe MeNo03a

5.4

l'ameTtorenes — mporecc 0oO0pa3oBaHUS TOJIOBBIX KJIETOK Y JKUBOTHBIX.
ITonoBble kene3pl: CEeMEHHUKHM U suyHUKH. OOpa3oBaHuME U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaro30M[, SHIEKIeTKa) — ClepMaToreHe3 u
ooreHe3. OcoOEHHOCTH CTPOEHHUS SIMIEKIETOK M  CIepMaTO30U[OB.

Onnonorsopenue. IlapreHorenes

5.5

WnnuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE
(oMOpuorene3). Jrtambl AMOPHOHAIBHOIO PAa3BUTHUS Y TO3BOHOYHBIX
KHUBOTHBIX: JpOOJieHHe, TacTpyisuusi, opraHoreres. IlocTamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAILHOTO pPa3BUTHUA: TMPAMOE, HENpsSIMOe
(MmunHOYHOE). BimsHuMe cpenpl Ha pa3BUTHE OpPraHU3MOB; (DaKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMsS: CTPOECHHE




CCMCHU, CTaAUH PASBUTHUA

HaCHeHCTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKH. Bxian
POCCUICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTUE FEHETUKU. MeTO bl TeHETHKH
(ruOpuI0JIOTNYECKUN, IIMTOT€HETUYECKHHM, MOJEKYIIPHO-TEHETUYECKH).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HACJEI0BaHUS MPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHaenem.
MonorubpuaHoe CKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosieHus. [lpaBuwino noMuHMpOBaHMS. 3aKOH pAaCILEIICHUS ITPU3HAKOB.
I'nnore3a uncroTs! ramer. IloaHOE M HEMOIHOE JOMUHUPOBAHNUE.

JuruOpugHoe  CKpemMBaHuWE. 3aKOH  HE3aBHCHMOIO  HACJEIOBaHUSA
IIPHU3HAKOB. HI/ITOFCHCTI/I‘-IGCKI/IG OCHOBBHI I[I/IFI/I6pI/II[HOFO CKpClIMBaHMA.
AHnanusupyroniee — ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpCIIUMBAaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HaclieoBaHMe Tpu3HakoB. PaGora T. Moprana 1o
CIICTUICHHOMY HAcCJICIOBAaHUIO TeHOB. HapylieHue CcrerieHuss TCHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJICICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeAeNieHHe Moja. AYTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['OMOraMeTHbBIE U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. BUbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Pone cpeapl B HEHAcHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON W3MEHYMBOCTH. BapualMoHHBIN psii ¥ BapUallMOHHAS
kpuBasi. Hopma peaknuum npusHaka. KonnyecTBEHHblE M KauyeCTBEHHBIE
NMpU3HAKK U WX HopMa peaknuu. CBoilcTBa  MOIU(MUKAITMOHHOM

U3MCEHYUBOCTHU

6.5

HacnencrBeHHas, WM TI€HOTHIIMYECKas, H3MEHYHMBOCTh. KoMOuHaTHUBHAs
W3MEHUYUBOCTh. MeH03 M TMOJOBOM TpoIlecC — OCHOBa KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalMoHHas HW3MEHYMBOCTh. Kiaccudukanus MyTaruii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
Myrtarensusle ¢akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOM

n3menunBoctu H.M. Basuiosa

6.6

I'eneruka denoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOABI TEHETHUKHU
YyeJoBeKa: TE€HEAIOTMYECKHH, OJIM3HEIIOBHIH, LIUTOT€HETUYECKU,

OMOXMMHUYECKUH, MOJEKYJIsIpHO-TeHeTH4YecKuil. CoBpeMeHHOe OmpeaeeHHue




7.1

7.2

7.3

TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TeHOTUIIMPOBAHUE, B TOM YHCIIE
¢ momomniwto I1I[P-ananu3a. HaciaeacTBennbie 3a001¢BaHUs YeI0BEKa: TCHHEBIC
0one3Hu, OonesHu ¢ HACJICJACTBEHHON  MPEIPacioiOKEHHOCTHIO,
XpoMocomMHble  Oone3rn. CoMaTWYeCKMe W TeHEpaTUBHBIE MYTallUH.
[MpuHIMIBL 310pOBOTO 00pa3a >KWU3HM, IUATHOCTUKU, NPOPHIAKTUKH W
JIEUEeHUS FeHETUYECKHUX 0osIe3HEN. Meauko-reHeTHYecKoe
KOHCYJIbTUPOBaHKE. 3HAUYCHNE MEIUIIMHCKON TeHETHUKU B MIPEAOTBPAIICHUHU U

JICYCHUU TCHETUYECKUX 3a00JIeBaHUI YEeITOBEKA
Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi KaKk HayKa W MPOIECC. 3apOXKJICHUE CEJICKIMH M JTOMECTUKAIIUA.
Yuyenne H.M. BaBwioBa o I1IeHTpax MPOUCXOXKIACHHUS M MHOT000pa3ws
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAEHUS TOMAIIHMX >KUBOTHBIX.
Copr, nopoaa, mramm

CoBpeMeHHbIE METO/BI CeNIeKIMH. MacCOBbIN M MHIUBUIYaIbHBIA OTOOPHI B
CEeJIEKIIMU pacTeHUH U KUBOTHBIX. OleHKa 3KcTepbepa. bian3kopoicTBEHHOE
ckperniuBanue — UHOpuAUHT. Yucras nuHusa. CKpenMBaHue YUCTHIX JTUHUU.
I'erepo3uc, win rubpuanas cuna. HepoacTBeHHOe CKpellMBaHUE —
ayropunuur. OtnanéuHas rulOpuamszanms U e€ ycnexu. VICKycCTBEHHBIH
MyTareHe3 M MOJIyY€HUE IOJUIIIOUAOB. J[OCTHKEHUs CENeKIUMU PacTEHHU,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak OTpaciab MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pexkomOuHantHo JIHK u Tpancrennsix opranmszmoBn. Kierounas
nHxeHepus. Kinetounsle KynabTypsl. MHMKpPOKIOHAJIBHOE PAa3MHOKEHHUE
pactenuil. KiloHMpoBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3AHCTBEHHBIX
OpraHu3MoOB. DKoJIorHYeckue U thuueckue npodnembl. MO — renerndecku

MOANGUIIUPOBAHHBIE OPTAHU3MBbI

11 KITACC

Kon

11

IIpoBepsieMbli 3JIEMEHT COACPKAHUS

DBOJIOMOHHAS OMOJIOT U

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CaunerenbcTBa 3BOMOIMU. [laleoHTONOTHYECKHE: TOCIIENOBATENBHOCTh
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTMUECKON JIETOINMCH, MEPEeXOJHbIe (HOPMEI.

buoreorpaduueckne: cxoacTtBo W paznauure ¢dayH u ¢GIOp MaTEPUKOB U




OCTpPOBOB. :‘)M6pI/IOJ'IOFI/ILICCKI/IeI CXO0ACTBAa M pa3jInvduAg 3M6pI/IOHOB Pa3HbIX
BHU 0B IIO3BOHOYHBIX. CpaBHI/ITGJIBHO-aHaTOMI/I‘-IGCKI/IeZ TOMOJIOIT'MYHBIC,
AaHaJIOTUYHBIC, PYAUMEHTAPHEBIC OpTraHkbl, aTaBU3MBI. MOJ'ICKYJ'IHpHO'
OMOXHMUYCCKHUC: CXO0ACTBO MEXaHM3MOB HACJICACTBCHHOCTH W OCHOBHBIX

MeTabOoIMUYECKUX MyTell y BCeX OpraHu3MOB

1.2

1.3

1.4

OpomtouronHass teopusa Y. JlapBuna. Ilpeanocbulki BO3HMKHOBEHUS
JapBuHU3MA. J[BHKYIIHE CHIIBI 3BOJIONMU BUAOB 1Mo [lapBuHy (M30BITOYHOE
Pa3MHOYKEHHUE npu OTPAaHUYEHHOCTH pecypcos, HeomnpeaenéHHas

M3MEHYMBOCTb, 00pb0a 3a CylIecTBOBaHHE, €CTECTBEHHBII 0TOOD)

Cunrerndeckass Tteopust sBoioruu (CTD) u ocHOBHBIE €€ TOJOKEHUS.

MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U IBOTIOLIMU

JBmwxynme cuibl ((hakToOphl) HBOJIONUN BUAOB B NpHpojae. MyTalMOHHBIHA
npolecc U KOMOMHATUBHAS M3MEHYMBOCTb. [lomynsnnoHHbIe BOJIHBI U JIpeiid
reHoB. M3zomsiuust u murpanus. EcTecTBeHHBIH OTOOpP — HampaBiIsIOIIMNA
¢axrop 3BosoIH. POpPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnioco0NeHHOCT, OpPraHU3MOB Kak pe3ysibTarT sBosouuu. [Ipumepsr
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALIUH.

Bun wu BunmooOpasoBanme. Kpurepun Buzma. OcHoBHBIE  (OpMBI

BU000pa30BaHus: reorpauueckoe, IKOJIOTHIEeCKOe

1.5

2.1

2.2

MaKp03BOJ'IIOL[I/I$I. cDOpM]&»I OBOJIOIHNHA: (I)I/IJ'IGTI/I‘IGCKEUI, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLNN
Bo3HMKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie

JloHayuHble TIpEICTaBICHUsS O 3apOXIACHUM >KU3HH. HaydHble rumoresbl
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOHMOreHe3 U MaHcrnepMus. XHUMHUYecKas
ABOJIIOLIMS. DKCHEPUMEHTAIIbHOE TOATBEPKACHUE XUMHUYECKOH 3BOJIIOLUU.
Hauanbnble 3Tansl 6nonornyeckoit sBomtonun. ['unoresa PHK-mupa. Ilepsbie
KIETKM M uX odBoaouus. @DopMupoBaHUME OCHOBHBIX TIPYII HKUBBIX

OpraHu3MOB

PasButne xu3HM Ha 3emie no spaM u nepuoaaMm. Karapxein. Apxelckas u
npotepo3oiickas apel. Ilaneo3olickas spa u e€ mepHoAbl: KeMOPHUICKHIA,
OpJIOBUKCKHW, CHIIYPUHCKHM, IEBOHCKHW, KaMEHHOYTOJIbHBIM, IEPMCKHI.
Me3so30iicKas dpa 1 €€ IepUOAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHozoiickas »52pa ®W €€ Tepuoabl: TMaJeOreHOBBIA, HEOTE€HOBBIM,
AQHTPOIIOI€HOBBIM. XapaKTepUCTHUKA KIUMaTa U TE€O0JOTMYECKUX IIPOLIECCOB.

OCHOBHBIC  3Tambl OBOJJIIOLIMM  paCTUTCIBHOI0O W XHBOTHOI'0O  MHpaA.




2.3

Apomopdo3bl y pacTeHUld U >KUBOTHBIX. [losiBJIeHMe, paciBET U BHIMUpPAHUE

TPYIII )KUBBIX OPraHU3MOB

Cucrema OpraHMuYecKOro Mupa Kak OTpaxeHue »3Boitonuu. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHn3MOB

2.4

DBOIIOLIMS YeIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpeacraBieHuii o
IPOUCXOKACHUH YelIoBeKa. MeToabl n3ydeHus antpororeHesa. Cxonacrsa u
pas3nuYMs YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHUE YEIOBEKa.

JiBmxymue cuibl ((hakTopbl) aHTporioreHesa. HacnencrseHHas n3MEHUYHMBOCTD
U €CTECTBEHHBIH 0TOOp. OO1mEecTBeHHBI 00pa3 JKU3HU, U3TOTOBICHUE OPYIUi

TpyHda, MbIIJIICHUEC, P€Yb

2.5

2.6

3.1

OcHOBHBIE CTaAMM M BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIIONUTEKH, YenoBek
ymenslid, Yenoek mnpsaMoxomsamui, YenoBek HeaHaepTanbCKkuil, YemoBek
pa3syMHbIii. Haxo/lk1 HCKOMAaeMbIX OCTAHKOB, BpPEMsI CYILIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHust, 00bEM FOJI0BHOIO MO3ra, 00pa3 KHU3HH, OPYIHs]

UYenoseueckne  packl. OcCHOBHbIE  OOJNbIIME  pachl:  €BPOIEOMJIHAS
(eBpasmiickas), HErpo-aBCTpaJOUAHAs (PKBATOpUAbHAs), MOHIOJOWIHAS
(a3uarcko-aMepuKaHckasi). YepTbl MTPHUCHOCOOJICHHOCTH TPEICTaBUTENIEH
YeJOBEYECKHX pPAC K YCJIOBHUSAM CYIIECTBOBaHMSA. ENHMHCTBO uesoBeueckux

pac. Kputuka pacusma
OpranusMbl 1 OKpy»Karolas cpea

DKoorus Kak Hayka. 3aladd ¥ pa3fieiibl SKOJOrMH. MeTobl SIKOJIOTHYECKUX
UCCleIoBaHUNA.  DKoJoruueckoe  MupoBo33peHue. Cpeasl  oOUTaHMSA
OpPraHU3MOB: BOJIHAS, Ha3eMHO-BO3/YIIHAs, MOYBEHHA,

BHYTpPHOpPraHU3MEHHas

3.2

3.3

3.4

Oxonoruyeckue ¢akropel. Kiaccudukanuss 3KoJ0orudyeckux (paxTopos:
abuoTnyeckre, OMOTUYECKHE U AHTPOINOTreHHbIE. J[eHCTBHE HKOIOTHYECKUX

($haKkTOpOB HA OPTraHU3MBI

AbGuotnueckue (GakTopbl: CBET, TeMIepaTypa, BilaxHOCTb. dDoTonepuoausm.
[Ipucniocobnennss OpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (DAKTOpOB.

buonornueckne puTMbl

buotnueckue pakropel. Buasl OnoTnueckux B3aMMOAEHCTBHIM: KOHKYpEHIIUS,
XUIIHUYECTBO, Mapa3uTH3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMeHcallu3M, HelTpanusM. 3HaueHHe OHOTHYECKHX

B3aUMOJCUCTBUI JJIA CYIICCTBOBAHUSA OpTraHnu3MOB B MIpUPOAHBIX




CO00IIIeCTBAX

3.5

KOJIOTHYECKHUE XapaKTCPUCTHUKKU  IIOIIYJIAIHH. OCHOBHBIE  TIOKa3aTeIIN
nomyidauuu: 4YuCJICHHOCTD, INIOTHOCTH, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

MUT'panus. I[I/IHaMI/IKa YHUCJICHHOCTH MOITYJIAINU U eé peryisanus

4.1

4.2

4.3

4.4

COOGH.ICCTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBAf,
HpOCTpaHCTBeHHas, Tpoduyeckas (mumesas). Bumsi-momuHantel. CBs3u B

OuolEeHo3€e

Okonoruyeckue cuctembl (dkocuctembl). Ilonstue o0 skocucteme u
6uoreoneHo3e. OyHKIMOHATIbHBIE KOMIOHEHTHI 3KOCHCTEMbI: IPOAYLIEHTHI,
KOHCYMEHTBI, peayLeHTbl. KpyroBopor BemecTB U IOTOK BSHEPruud B
skocucreme. Tpodudeckue (MuiieBble) ypoBHU 3KocucTeMbl. [lumieBble nenu
u cerd. OCHOBHBIE II0Ka3aTeM JKOCUCTEMBI: OuoOMacca, MPOLYKIMSL.
DKOoJIornyeckre NUpaMubl: MPOIYKIIUY, YUCICHHOCTH, OMoMacchl. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTb, CAMOpPEryJiLus, pazButue. Cykueccus

[Ipupoansie 3x0ocUcTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WIN IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
bruonornueckoe M XO3SMCTBEHHOE  3HAYEHUE  arpoO’KOCUCTEM U
ypOO3KOCUCTEM.

buopasznoobpa3ue kak ¢aktop ycroiuuBoctu sKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYuenune B.U. Bepnaackoro o Ouochepe. I'panuiibl, coctaB U CTPyKTypa
6uocdepsl. Kupoe BemiectBo u ero ¢pyHkuuu. OcodeHHocTH Guocepsl Kak
r1100anbHOM 3KOCcHCTEeMBI. J[MHaMUYeckoe paBHOBeCHME U OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE IUKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTeHHBIE U3MEHEHHS B Ouocdepe.
['moGasbHBIEC PKOJTOTHYECKHUE TTPOOITEMBI.
OcHOBa palMOHATBHOTO YIPABJICHUS NPUPOIHBIMH pecypcaMd U UX

UCIOJIb30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIbI




