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IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPEAMETA BUOJIOTUHU B 10 — 11 KITACCAX HA YI'JIYBJIEHHOM
YPOBHE

JIn4HOCTHBIE pPe3y/JIbTAThI OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOIPAMMbI 10JIKHBI OTPAKATH
1) poCCHICKYIO IPaXKIaHCKYIO0 HACHTHYHOCTD, ATPUOTH3M, YBaXKCHHE K CBOEMY HApOJ1y, YyBCTBA OTBETCTBEHHOCTH IEPE/T
Poaunoi, ropaoctu 3a cBo Kpaid, cBo0 Pouny, mpoliioe u HacTosiiee MHOTOHAIMOHAIBHOTO Hapoia Poccun, yBaxkenue
TrOCYJapCTBEHHBIX CUMBOJIOB (repO, ¢iar, TMMH);
2) rpakJaHCKYIO MO3UIIMIO KaK aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIMCKOr0 OOIIECTBA, OCO3HAIOIIETO CBOU
KOHCTUTYLIMOHHBIE MpaBa U 0053aHHOCTH, YBAXKAIOIIET0 3aKOH U MPaBOMOPSAI0K, 00JaAat0IIero 4yBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOIIETO TPAIUIIMOHHBIC HAITMOHATBHBIE U 00IIeUeIOBEYECKUE TYMaHUCTUIECKUE U
JIEMOKpPAaTUYECKHUE IIEHHOCTH;
3) FOTOBHOCTH K ClIy>K€HUI0 OTEUYeCTBY, €ro 3alIUTE;
4) chopMUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOMN
IPaKTUKH, OCHOBAHHOTO HA IHAJIOTE KYJIbTYp, a TaKKe Pa3IuIHBIX (POPM OOIIECTBEHHOTO CO3HAHMUSI, OCO3HAHUE CBOETO MECTa B
MOJIUKYJITYPHOM MHUPE;
5) chopMHPOBAaHHOCTH OCHOB CAMOPA3BUTHS 1 CAMOBOCIIUTAHUS B COOTBETCTBUU C OOIIEUYETIOBEYECKUMU IIEHHOCTSIMH U
ujealaMi rpakJJaHCKOro 00IeCTBa; TOTOBHOCTh M CTOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM
NEeATEIbHOCTH;
6) TOJIEpaHTHOE CO3HAHKE U TTOBEJCHHUE B MOJUKYIBTYPHOM MUPE, TOTOBHOCTh U CHOCOOHOCTh BECTH JUAJIOT C APYTUMHU
JOJIbMU, JOCTUTATh B HEM B3aMMOIIOHUMAaHMUSI, HAXOIUTh OOIINE LIETTU U COTPYAHUYATH I UX JOCTHIKECHUS,
7) HaBBIKK COTPYAHHYECTBA CO CBEPCTHUKAMM, IETHbMU MJIAIIETO BO3PACTa, B3POCIBIMUA B 00pa30BaTEIbHON, OOIIECTBEHHO
I0JIE3HOH, YyueOHO-UCCIeA0BATEILCKOM, MPOSKTHON U IPYTUX BUJIAX AEATCIbHOCTH;
8) HpaBCTBEHHOE CO3HAHME U MOBEJICHNE HA OCHOBE YCBOCHHS 00IIIEUEIOBEUECKUX IIEHHOCTEH;
9) TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HAa MPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM MPOPECCUOHATBHON U 00IECTBEHHON e TEIHbHOCTH;
10) acTeTrueckoe OTHOIIEHUE K MUPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOIIECTBEHHBIX
OTHOILICHMH;
11) npunATHE U peanu3aIrio EHHOCTEN 3T0POBOTO U 6€30macHOro 00pas3a )KU3HU, TOTPEOHOCTH B (pH3NIECKOM
CaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO, HEMPUSATHE BPEIHBIX MPUBBIYEK: KYpPEHUs,
yHnoTpeOIeHUs aJIKOT0J1sl, HAPKOTUKOB;



12) GepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHUE K (PU3MUECKOMY U TICUXOJIOTHYECKOMY 3/10pPOBbIO, KaK
COOCTBEHHOMY, TaK U APYTUX JIIOJEH, yMEHUE OKa3bIBaTh MEPBYIO MIOMOIIIb;

13) oco3naHHbI BEIOOP OyAyiiei npodeccuu 1 BO3MOXKHOCTEH peain3alud COOCTBEHHBIX KU3HEHHBIX IJIAHOB;
OTHOIIEHUE K MPOPECCUOHATHHON ACSITENFHOCTH KaK BOSMOXXHOCTH YYaCTHsI B PEIICHUN JTHYHBIX, OOIIECTBEHHBIX,
rOCy/apCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOJIEM;

14) chopMHPOBAHHOCTH KOJIOTHUYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS COIIMATBHO-I)KOHOMHUECKUX MPOIECCOB Ha
COCTOSIHHE TIPUPOTHOM M COIMATBHOM Cpebl; MPUOOPETEHHE OTBITA IKOJIOTO-HAMPABIECHHON e TeIbHOCTH;

15) OTBETCTBEHHOE OTHOIIIEHUE K CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSATHS IICHHOCTEH CeMEHHOM KU3HU.

MeTtanpeaMeTHbIe pe3ybTAThl 0CBOCHUS OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbl T0JIKHBI OTPAKATh:
1) ymeHHe caMOCTOSITEIbHO ONPEEATh 1EJIU JeITeIbHOCTA U COCTABJISITh TUIAHBI ICSITEIHHOCTH; CAaMOCTOSITEIIHHO
OCYILIECTBIIATH, KOHTPOJUPOBATh U KOPPEKTUPOBATH JI€ATEIbHOCTh; UCIIOJIb30BATh BCE BO3MOXHBIE PECYPCHI I TOCTHKEHUS
MOCTaBJICHHBIX IIEJICH U peain3alliy IJIAHOB JICSITEIbHOCTH; BEIOMPATH YCTICIIHBIC CTPATETHH B PA3IMYHBIX CUTYAIIHIX;
2) yMeHHEe IPOYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B IIPOIIECCE COBMECTHOM JICSATEILHOCTH, YUUTHIBATh MTO3UIIUU APYTUX
YYaCTHUKOB JICSITEIBHOCTH, 3P (HEKTUBHO pa3peniatb KOHGIUKTHL;
3) BlaJieHre HaBbIKAMH MO3HABATEIILHOM, YUeOHO-UCCIE0BATEILCKON 1 IPOSKTHOM JAeATEILHOCTH, HABBIKAMU Pa3pEIICHUS
po0JieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,
4) rOTOBHOCTB ¥ CIIOCOOHOCTH K CAMOCTOSITETbHON MH(POPMAIIMOHHO-TI03HABATEILHOM €SI TEIbHOCTH, BlIaJICHUE HaBbIKAMU
NOJIy4eHUS HEOOXOIUMOM HHPOPMALIUK U3 CIIOBAPEH pa3HbIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3TMUHBIX HCTOYHUKAX
UHGOpPMAIINH, KPUTUYECKH OIEHUBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO, TTOIYYAEMYI0 U3 Pa3INYHBIX HCTOYHHUKOB,;
5) yMeHHe UCTIONb30BaTh CPeICTBA MHPOPMAIITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TeXHOJoTHH (nanee - MKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTAaHU3AIMOHHBIX 337]a4 C COOJIIOICHHEM TPEOOBaHUI SPrOHOMUKH, TEXHUKHU
0€301acCHOCTH, TUTUEHBI, peCypcocOepeKeHUS, TPABOBBIX M 3THYCCKUX HOPM, HOPM HH(POPMAITMOHHOHN 0€301acHOCTH;
6) yMEHHE OIpeeNaTh Ha3HaUYCHNUE U (DYHKIIMH Pa3IMYHBIX COIIMAIbHBIX HHCTUTYTOB;
7) yMEHUE CaMOCTOATENIbHO OLIEHUBATh U IPUHUMATh PEIICHUS, ONPEACIISIONIME CTPATETUIO MOBEICHUS, C YUYETOM I'PaKJaHCKUX
Y HPAaBCTBEHHBIX LICHHOCTEH;
8) BiIaJieHue A3bIKOBBIMU CPEJICTBAMU - YMEHUE SICHO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUs, UCIIOJIb30BAThH
aJIeKBaTHBIE SI3bIKOBBIE CPEJICTBA;
9) BnazieHNe HaBBIKAMU TTO3HABATEILHON PEIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI M MBICTUTEIBHBIX MPOIIECCOB, UX
pPE3yAbTATOB U OCHOBAHMI, I'PAHUIl CBOETO 3HAHUS U HE3HAHUSI, HOBBIX MTO3HABATEIBHBIX 3a7]a4 U CPEJICTB UX JOCTHKECHUSI.
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IIpeameTHBIE pe3yabTaThl 0CBOeHUs npeaMeTHoM obnactu «BUOJIOT US»

TpedoBanus k pesyabtaraMm ocsoenuss OOII COO
(®ProcC Coo0)

YToYHEeHHBbIC M KOHKPETH3HMPOBAHHbIC IVIAHUPYEMbIe
pe3yabTaThbl OCBOCHHS Y4e0OHOI0 mpeaMeTa

c(hOpMUPOBAHHOCTH OCHOB 1LIEJIOCTHON HAYYHOM
KapTUHBI MUPA;

(dbopMHupOBaHUE TTOHUMAHUS B3aMMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTCCTBEHHBIX HAYK;
c(hOpMHPOBAHHOCTH TOHUMAHUS BIMSHUS
€CTECTBEHHBIX HAyK Ha OKPYXKAIOMIYIO CPEy,
AKOHOMHUYECKYI0, TEXHOJIOTHUECKYI0, COIUATIBHYIO U
ITHUYECKYIO CEephl ACSITETLHOCTH YEJIOBEKa;
CO3/1aHUE YCJIOBHUH /IS Pa3BUTHS HABBIKOB yUEOHOM,
POEKTHO-UCCIIEIOBATELCKOM, TBOPUECKON
JEATEIIBHOCTH, MOTHBAITUU 00 YYAFOIIMXCS K
CaMOpPa3BUTHIO;

c(hOpMUPOBAHHOCTh YMEHHI aHATM3UPOBATH,
OLICHUBATh, TIPOBEPATH HA JOCTOBEPHOCTH M 00001IaTh
Hay4YHYIO HH()OPMAIIHIO;

c(hopMHUPOBAHHOCTH HABBIKOB 0€301MacHO# paboThI BO
BpEMsI IPOCKTHO-UCCIIEA0BATEIBCKON U
OKCIIEPUMEHTAIBHOM JeITeILHOCTH, TIPU
UCITOJIb30BaHUH JJAOOPATOPHOTO 000PY/IOBAHMS;

IIpeameTHbIe pe3yabTaThl U3yYEeHHS NPeIMETHOM
obsiactu "buosnorus' BKIOYaOT pe3yJibTaThl:

1) chopMHPOBaHHOCTH CUCTEMBI 3HAHUN 00 00X
OMONOTUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX;
2) chopMHUPOBAHHOCTH YMEHU UCCIICIOBATh
aAHAJIM3UPOBATH OMOJOTUYECKHE OOBEKTHI U CUCTEMBI,

BbInyCcKHHK HA yIiIy0J1eHHOM YPOBHE HAYYUTCH:
OILICHWBATh POJIb OWOIOTUYECKUX OTKPBITHA M COBPEMEHHBIX
UCCIIEIOBAaHUM B pPa3sBUTUM HAyKM M B I[PAKTUYECKOU
JeSITeIbHOCTH JTFO/ICH;

OIICHWBATh POJIb OHOJOTHMH B (OPMHUPOBAHWU COBPEMEHHOMU
Hay4yHOW KapTUHBI MHpPA, TMPOTHO3UPOBATH TEPCIEKTUBHI
pa3BUTHUS OMOJIOTHH;

yCTaHABIMBATh U XapaKTEPH30BATh CBSI3b OCHOBOIIOJIATAIOIINX
OMOJIOTMUECKUX TOHSATHH (KJIETKA, OpPraHu3M, BUJI, IKOCHCTEMA,
ouocepa) C OCHOBOIONATAOIMIMMHU  TOHATUSIMH  APYTHX
€CTECTBEHHBIX HayYK;

000CHOBBIBaTh CUCTEMY B3IJISIZIOB HA JKUBYIO MPUPOIY U MECTO
B HEW dYelloBeKa, MPUMEHSs] OHOJOTHYECKHUE TEOpUU, YUECHHS,
3aKOHBI,  3aKOHOMEPHOCTH,  IOHMMAaTh  TPAHUIBI  HUX
IPUMEHUMOCTH;

IPOBOAUTH  Y4eOHO-UCCIENOBATENbCKYIO NEATEIbHOCTh IO
OMOJIOTUU:  BBIABUTATh THUIOTE3bl, IUIAHUPOBATH padoTy,
oTOMpaTh W TPeoOpPa30BBIBATH HEOOXOIUMYIO HH(POPMAIHUIO,
MPOBOAUTH OSKCIEPUMEHTBI, HHTEPIPETHUPOBATH PE3yJIbTATHI,
JIeJ1aTh BBIBOJIbI HA OCHOBE TMOJIYYEHHBIX PE3yJIbTAaTOB.

BBISBIISITh M OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH
pa3HBIX YPOBHEH OpraHU3alluy KU3HH;

yCTaHABIMBATh CBSI3b CTPOCHUS W  (PYHKIIM OCHOBHBIX
OMOJIOTMYECKUX MaKpOMOJIEKYJ, HMX pOib B Ipoleccax
KJIETOYHOI'O METAa00IM3Ma;
pemath 3ajJadyd = Ha

OIIPCACIICHUC IMOCJICAOBATCIIBHOCTH
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OOBSICHSITh 3aKOHOMEPHOCTH OMOJIOTHYECKHUX MPOIECCOB
U SIBJICHU; TPOTHO3UPOBATH MOCJIEICTBUS 3HAUUMBIX
OHMOJIOTMYECKUX UCCIEIOBAHUN,

3) BlaJieHre YMEHUSIMU BBIJIBUTATh TUIIOTE3bl HA OCHOBE
3HaHUM 00 OCHOBOIOJATAIONIUX OMOJIOTMYECKUX
3aKOHOMEPHOCTSX U 3aKOHAX, O MMPOUCXOKICHUU U
CYLIIHOCTH >KU3HH, II100aJbHBIX U3BMEHEHUAX B Ouochepe;
MIPOBEPSATH BBIJIBUHYTHIEC TUTIOTE3bI
AKCTIIEPUMEHTATILHBIMU CPEJICTBAMH, HOPMYIUPYS 1IEJTb
UCCJIC/IOBAHUS,

4) BajiecHUe METOaMU CaMOCTOSITeIbHON MOCTAaHOBKHU
OMOJIOTMYECKUX IKCTICPUMEHTOB, ONTMCAHUSI, aHATTN3a U
OIICHKH JIOCTOBEPHOCTH TOJTYYEHHOT'O Pe3yJIbTaTa;

5) chopMUpOBaHHOCTH YOCKIACHHOCTH B HEOOXOIUMOCTH
COOJIFOICHUS STUYECKUX HOPM U DKOJIOTHUECKUX
TpeOOBaHUM MIPU MTPOBEACHUN OUOJIOTUYECKHUX
HUCCJICJOBAaHU.

nykneotugoB JJHK u wuPHK (MPHK), antuxomonor TPHK,
MOCJIEIOBATEILHOCTH ~ aMUHOKHUCIOT B MOJEKylne OeJika,
OpUMEHSIS 3HaHUS O peaklusiX MAaTPUYHOTO CHUHTE3a,
TEHETUYECKOM KOJI€, MPUHITUIIE KOMILIEMEHTAPHOCTH;

JenaaTh BBIBOJBI 00 M3MEHEHUSX, KOTOPbIE MPOU3OUIYT B
mpoiieccax MaTpUYHOTO CHHTE3a, B Clydyae H3MEHEHUs
NIOCJIEI0BATENBHOCTH HYKIeoTHn0B JJHK;

cpaBHUBaTh (a3bl JACNCHUS KJIETKW; pelarth 3ajayd  Ha
OTpEeNeNICHHe W CpPaBHEHHE KOJWYECTBA TE€HETHYECKOIO
marepuana (xpomocom u JIHK) B kieTkax MHOTOKIIETOYHBIX
OpraHu3MOB B pa3HbIX (pa3zax KJIETOYHOTO I[HUKIIA;

BBISIBIIATH ~ CYIICCTBEHHBIC  NPHU3HAKK  CTPOCHUS]  KIETOK
OpraHU3MOB Pa3HBIX IAPCTB KWBOW MPHUPOJIBbI, YCTAaHABINBATH
B3aUMOCBSI3b CTPOCHHUSI M (YHKIMNA dYacTed W OpPraHOWJIOB
KJICTKH;

000CHOBBIBaTh B3aUMOCBSI3b IUIACTUUECKOTO U SHEPTreTUYECKOTO
OOMEHOB;

CpaBHUBATh TMPOIECCHl IIJIACTUYECKOTO W DHEPreTHYECKOTO
00MEHOB, TPOUCXOAIINX B KIIETKAX JKHUBBIX OPTaHU3MOB,;
OTIPENIECNIATh KOJMYECTBO XPOMOCOM B KIE€TKaX pacTEeHUM
OCHOBHBIX OTJIEJIOB Ha Pa3HBIX dTarnax >KM3HCHHOTO ITUKJIA;
pemiaTh reHeTUYeCKHe 3a/laud Ha JUTHOPUIHOE CKpeIUBaHUE,
ClUeIieHHOe (B TOM 4HCJI€ C TI0JIOM) HacJeJ0BaHUE,

aHaJIN3UPYIOLLIEe CKpEILIMBaHUE, IIPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH u 3aKOHOMEPHOCTH CLEIUIEHHOTO
HaCJICI0BaHUsI;

pacKpeiBaTh ~ MPUYUHBI  HACJIEACTBEHHBIX  3a00JEBaHUMH,

apryMEHTHPOBATh HEOOXOIUMOCTh MEp MPEAYIPEKACHUS TaKUX
3a00JIEBaHMIA;

CpaBHHBATh Pa3HbBIE CIIOCOOBI Pa3MHOKCHHUS OPTaHU3MOB,;
XapaKTEePHU30BaTh OCHOBHBIC ATAIlbl OHTOI€HE3a OPraHU3MOB;
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BBISIBIISITH TIPUYHUHBI u CYIIIECTBCHHBIE IpU3HAKU
MOAU(PUKALNOHHOM 51 MYTaLlMOHHOM U3MEHYUBOCTH;
O00OCHOBBIBaTh POJIb HM3MEHYMBOCTH B E€CTECTBEHHOM U
UCKYCCTBEHHOM 0TOOpE;

O00OCHOBBIBaTh 3HAYEHHWE PAa3HBIX METOJOB CEJCKIUU B
CO3/IaHUU COPTOB PACTEHUH, MOPOJ >KUBOTHBIX M IITAMMOB
MUKPOOPTaHU3MOB;

00OCHOBBIBaTh MPUYHMHBI HM3MEHSIEMOCTH U MHOTro00pasus
BUJIOB, TPUMEHSS CHHTETHYECKYIO TEOPHUIO IBOJIOLINH;
XapaKTepH30BaTh MOMYJIANUIO KaK €AMHUILY YBOJIOLNH, BUJ KaK
CUCTEMaTHYECKYIO KaTeTOPHUIO U KaK PE3yJIbTaT dBOJIOINY;
yCTaHABIMBATh CBSI3b CTPYKTYPhI H CBOHCTB AKOCHCTEMB,
COCTaBJISTh CXEMBbI TIEPEHOCA BEIIECTB U DHEPTHH B IKOCUCTEME
(ceT mUTaHMS ), IPOTHO3UPOBATH MX U3MEHCHHUS B 3aBUCUMOCTH
OT U3MEHEHUs (PaKTOPOB CPE/IBI;

apryMEHTHPOBaTh COOCTBCHHYIO TO3HIIMIO IO OTHOUICHHIO K
HKOJIOTHYECKUM TIpobiieMaM U MOBEICHUIO B IPUPOJIHON CpeJIe;
000CHOBBIBaTh HEOOXOJUMOCTh YCTOMYMBOTO Ppa3BUTHS Kak
YCJIOBHSI COXpaHEHHS OMocdephl;

OIICHUBATh MPAKTUYECKOE M ITUYECKOE 3HAYEHUE COBPEMEHHBIX
UCCJIeIOBaHUA B OHWOJIOTHH,  MEIUIIMHE,  DKOJIOTHH,
OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY;
BBISIBJISITh B TEKCTE OMOJOTHYECKOTO COJEpkKaHUS MpoOIieMy H
apryMEHTHPOBAHHO €€ OOBSCHATD;

MPEJICTABIATh OMOJOTHYECKYI0 HHGOPMAIIMIO B BHJIE TEKCTa,
TaOIULIBI,

cxeMmbl, Tpaduka, JUarpaMMbl U JIeiaTh BBIBOJbI HA OCHOBAHHUH
MPEICTaBIICHHBIX JAaHHBIX; MPeoOpa3oBhIBaTh Tpaduk, TabIUILY,
TUarpaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COJEPIKaHMUS.

Boinycknuk Ha yeny01eHHOM YpOoeHe ROJIYUUM 803MONCHOCHLb
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Hayuumpca:
—  OpPeaHuU308b18aMb u npoeooums UHOUBUOYATILHYIO
uccne008amenvCkylo  0esimeibHoCmy» — No  Ouono2uu  (uau
paspabamviéams  UHOUBUOYALbHBIL — NPOEKm).  8blOGUAMb

eunomesul, NAAHUPOBAMY pabomy, omoéupams u
npeobpazoevieams HeoOX00UMYO UHDOPMAYUIo, NPOBOOUMD
9KCHnepuUMeHmol,

— UHmMepnpemupo8amv pe3yibmamol, 0elamsv 6bl800bl HA OCHOBE
NOJYUEHHbIX Pe3yIbmamos, NpeoCmasisims NpoOyKm CE0UX
uccneo0o8anull,

—  NPOSHO3UPOBAMb NOCACOCMBUSL COOCMBEHHbIX UCCAe008AHULL C
VUEmOoM IMULECKUX HOPM U IKOJIOSUHECKUX MPedOBaHULL,

— BblOCNAIMb  CYUIECNBEHHbIE OCOOECHHOCMU JHCUSHEHHBIX YUKILO8
npeocmagumeneli  pPAsHbIX —OMOeN08 pPaAcmeHull U munos
JHCUBOMHBIX, UZ0OPANCAMb YUKTIbL PA3BUMUSL 8 BUOE CXEM,

—  aHAIU3UPOBaAMb U UCNOAL306AMb 6 PEUeHUU YYeOHbIX U
UCCIe008aAMENbCKUX — 3A0a4  UHDOPMAYUIO O  COBPEMEHHBIX
Uccre008aHusIx 68 buono2uu, Meouyune u IK0N02ul,

— apayMenmuposams HeobXx00UMOCMb cunmesa
eCmecmeeHHOHAYYHO20 U COYUOYMAHUMAPHO20 3HAHUSL 8 INOX)
UHDOPMAYUOHHOU YUBUAUIAYUL,

—  MOOenuposamv  UMEHeHUe  IKOCUCeM  No0  GIAUSHUEeM
PA3TUYHBIX 2PYNN (haKmopos OKpydicaloweli cpeobl,

— BLIABIAMb 6 Npoyecce UCCIeO08AMENbCKOU  OesIMmenlbHOCHU
nOCAe0Cm8Usl AHMPONO2EHHO20 B030€UCMEUs HA IKOCUCTHEMbL
c60e20  pecuona, npeonazam cnocobul CHUICEHUS]
AHMPONO2EHHO020 8030CUCMBUSL HA IKOCUCTNEMbL,

—  UCNONB3068aMb NPUOOPemenHble KOMNEMEeHYUU 8 NPAKMUYEeCcKoll
oesimenbHOCmuU U NOBCEOHEBHOU MHCU3HU, Ol NpUobpemenus
onvlma O0essmenbHOCmuU, npedulecmayroueit NPpopheccuoHaIbHo,
8 OCHO8€ KOMOPOU JedHCUn OU0L02USA KAK Y4eOHblll npeomen.
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1.  COHEPXAHMUE IIPEAMETA BUOJIOI'MHA B 10—11 KITACCAX
(yriyOJIeHHBIN YPOBEHbB)

10 KJIACC
(3 uaca B Henento, Bcero 102 4, u3 HUX 3 4 — pe3epBHOE BpeMsl)

Beenenue (1 u)

Mecto kypca «OOmiass OuoJOTHs» B CHUCTEME €CTECTBEHHO-HAaYyYHBIX
JTUCLUIUIMH, a Takke B OMoJiornyeckux Haykax. llenm u 3amaun kypca. 3HaueHue
npeaMeTa sl MOHUMAaHHUS €IWHCTBA BCETO JKUBOTO W B3aMMO3aBHCHMOCTH BCEX
yacteir 6mocdepsr 3emin. buonorus kak Hayka; MpeIMeT U METOJbI U3Y4eHUs B
ouonorun. OOmas Ouosoruss — JAUCUMIUIMHA, H3Yy4yalollas OCHOBHBIE
3aKOHOMEPHOCTH BO3HWKHOBEHUS, Pa3BUTHSA U TOAJACP)KAHUS KU3HH Ha 3emiie.
OOmiast Oumonorusi Kak OJIWH U3 HMCTOYHUKOB (DOPMHUpPOBAHUS AHATECKTHUKO-
MaTePUATMCTUIECKOTO0 MHPOBO33peHHs. OOmednonornieckue 3aKOHOMEPHOCTH
— OCHOBa PAalMOHAIBHOTO MPHUPOIONOIB30BaHUS;, COXPAHCHHE OKpPYKAroIIeh
Cpelbl; HHTEHCU(PUKAIINU CEIBCKOXO3SHUCTBEHHOTO MPOM3BOJICTBA M COXPAaHCHHSI
3M0pOBBsl 4enoBeKa. CBsi3b OMONOTMYECKHX AWCIUIUIMH C JPYTUMH HayKaMH
(xumuein, puszukou, reorpadueii, actpoHomMuei, uctopueit u ap.). Poas 6uonoruu
B (DOPMHUPOBAHUH HAYYHBIX MPEJCTABICHUN O MHUPE.

YUacrtsl
IMPOUCXOXJIEHUE N HAYAJIBHBIE OTAIIbI PA3BUTHA )KM3HU HA
3EMIJIE (12 4)

Paznen 1

MHOTI'OOEPA3ZHUE JKWBOI'O MHPA. OCHOBHBIE CBOHCTBA
JKUBOM MATEPHH (5 u)

Tema 1.1

YPOBHU OPT AHU3AILIUU X KUBOU MATEPUU (2/3 u)

Kuzup kak ¢opma CyIIECTBOBAHHS MaTEPHUH; OINPEACICHUS IMOHATHS
«OKH3HBY. JKU3HBb M )KHBOE BEIIECTBO; KOCHOE U OMOKOCHOE BEIIECTBO OHMOC(hEpHI.
YpoBHM oOpraHu3alMy KUBOW MaTepUM W TPUHLUIBI WX  BBIICICHUS;
MOJEKYISIpHBIM,  CYOKJIETOYHBIM, KJIETOYHBbIH, TKAHEBBII U  OpPraHHbIM,
OpraHU3MEHHBIN, TOMYJAIUOHHO-BUIOBON, OMOIICHOTHYECKHA H OuochepHbIit
YPOBHHU OpTaHU3AIH KUBOTO.

Tema 1.2

KPUTEPUU XXUBBIX CUCTEM (3/5 u)

EnMHCTBO XMMHYECKOTO COCTaBa >KMBOW MAaTEPHUH;,; OCHOBHBIC TPYIIIBI
XUMHUYECKUX 3JIEMEHTOB M MOJCKYJ, 00pa3yrolue KUBOE BEIISCTBO OHMOChEpHI.
Knerounoe ctpoeHue opraHm3mMoB, Hacensiommx 3emito. OOMEH BeIIecTB
(MeTabonMM3M) W CcaMOperyysiliksd B OHWOJOTMYECKUX CHUCTEMax; IOHATHE O
TOMEOCTa3¢e KaK YCIOBHUU CYIIECTBOBAHUS KUBBIX crucTeM. CaMOBOCTIPOU3BEICHNUC;
HACJICJICTBEHHOCTh M U3MEHYMBOCTh KaK OCHOBA CYIECTBOBAHUS KUBOW MaTEepHH,
WX TPOSIBIICHUS HA PA3IMYHBIX YPOBHSIX OpPTaHHU3AIMU KUBOTO. POCT U pa3ButHe.
Paznpaxumocts; ¢GopMbl W30MpaTENbHOW pEaKIMh OPraHW3MOB Ha BHEITHUE



BO37CCTBHs (0€3yCIIOBHBIE U YCIIOBHBIE pPE(ICKCHI, TAKCUCHI, TPOMH3MBI U
HACTHH). PUTMUYHOCTB MIPOIECCOB KU3HEACATEIHHOCTH; OMOJIOTHUECKHE PUTMBI U
UX aIaITUBHOE 3Ha4YeHHUE. J[MCKPEeTHOCTh )KMBOTO BEIIECTBA U B3aUMOOTHOIICHUE
YaCcTH U [ENOTo B OMocrucTeMax. DHEPro3aBUCUMOCTD JKUBBIX OPTaHU3MOB; ()OPMBI
NOTPEOICHHS SHEPTUHU.

Paznen 2

BO3HUKHOBEHMUE KU3HU HA 3EMUJIE (7 u)

Tema 2.1

UCTOPU IIPEJICTABJIEHUI O BOSHUKHOBEHMMU XXU3HU (2 u)

Mudonoruueckue npeacrasnenus. [Ipencrasienus Apuctorens, IMIeA0KIa
U JAPYTUX aHTHUYHBIX Y4eHBIX. [lepBble Hay4yHbIC MOMBITKU OOBSICHEHUS CYITHOCTH
U mporecca Bo3HMKHOBeHUs ku3HU. Onbitel @. Pemu, B3rmsasl Y. Iapses, /.
Hunrema; skcnepumentsl JI. Ilactepa. Teopuu BeunHoctu xu3Hu I'. Puxrepa u
npyrux yudenblx (I'. Teapmrombn, I'. Tomcon, C. Appenuyc, II. Jlazapes).
MarepuanucTuueckue TMPEACTaBICHUS O BO3HMKHOBEHMM KW3HU Ha 3eMlie.
[Ipennochliku BO3HMKHOBEHHMS KM3HM Ha 3eMJie: KOCMUUYECKHE U TUIAHETapHbIC
MPEANOCHUIKH; XUMUYECKHE MPEANOCHUIKM ABOJIOIMKA MaTEpUU B HAINPABJICHUU
BO3HMKHOBEHHUSI OPraHMYECKUX MOJIEKYJ: IMEepBUYHAs aTMocdepa U IBOIOIHUS
XUMHUYECKHX 3JIEMEHTOB, HCOPTaHMYECKUX M OPraHMYE€CKUX MOJIEKYJ Ha PaHHUX
ATanax pa3BUTHUS 3EMJIU.

Tema 2.2

COBPEMEHHBIE ITPEJCTABJIEHUA O BO3HUKHOBEHWU XXU3HU
(2

CoBpeMeHHbIE TPEICTAaBICHUS O BO3HUKHOBEHUU >KU3HH; B3IJISABI O.
[Ipmrorepa, Jx. DnneHa. DBOMIONUS XMMHUYECKHX DSJIEMEHTOB B KOCMHYECKOM
npoctpancTBe. OOpa3oBaHue MmaHeTHbIX cucteM. [lepBuunas atmochepa 3emnn u
XUMUYECKUE TMPEANOCHIIIKM BO3HUKHOBEHUSI JKU3HU. VICTOUHHMKM »BHepruum u
BO3pacT 3eMJid. YCJIOBUA Cpeibl Ha apeBHei 3emiie; Teopusi A. M. Omnapuna,
oneITbl  C. Mumnepa. Xumudeckas osBoirorusa. HeOuonornueckuit cuHTE3
OPTaHUYECKUX COCTMHCHUU.

Tema 2.3

TEOPUU [MPOUCXOXJIEHUA [TPOTOBUOITIOJIMMEPOB (1/1 4)

Tepmuueckast teopusi. Teopust ancopouuu. 3Hauenue padbor C. @okca u k.
bepnana. Huskoremneparypnas Tteopuss K. Cumonecky u @. [lenema.
Koanepparaple kamum w©  ux  23Bomonusa.  Teopuu  MPOUCXOKICHUS
nporobuononumepoB. CBOMCTBAa KOAIlepBaTOB: peakIuu OOMEHa BEIIECTB,
camoBocripou3Begenue. l'unoresa wmupa PHK. DOpomrouuss npoToOMOHTOB:
dbopMupoBaHNE BHYTPEHHEUW CpEJbl, TMOSBICHUE KaTaau3aTOPOB OPTaHHYECKOU
MIPUPOJIbI, IBOJIIONUS HSHEPTETUUYECKUX CUCTEM U METad0JIM3Ma; BO3HHUKHOBEHHE
TEHETHYECKOTr0 KOJa.

Tema 2.4

SBOJIOOUA ITPOTOBHUOHTOB (1 u)

Bo3HHKHOBEHHE PHEPreTHUYECKUX CUCTEM: poJib nmupodocdara. Ob6pazoBaHue
MOJIMMEPOB;  3HAYEHHE  HecnenuupuyecKor  KaTaJuTUUYECKOM  aKTUBHOCTHU
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nonunentu0B. CoBeplIeHCTBOBaHWE MeTabOIMYecKuX peakuuil. Ponb sHepruu
COJIHEUHOI'O CBETA; BOSHUKHOBEHUE (POTOCUHTE3A.

Tema 2.5

HAYAJIBHBIE DTAIIbI BUOJIOTMYECKOH SBOJIIOIINH (1 u)

HauaneHbie 3Tanel Ouonorudeckoil 3Bostonuu. [IpokapuoTuueckue KIETKH.
Teopusi cUMOMOTEHETUYECKOTO MPOUCXOXKACHUS IYKAPUOTHUECKON KIETKH U €€
JI0Ka3aTeIbCTBA; BO3HUKHOBEHUE (DOTOCHMHTE3a, DYKapHOT, MOJIOBOrO IMpoIecca U
MHOTOKJIETOYHOCTH. TE€OpUU MPOUCXOKICHUSI MHOTOKIJIETOUHBIX OpraHu3moB (0.
I'ekkens, U. 1. Meunukos, A. B. lIBaHoB).

Yacrell
YUEHUE O KJIETKE (37 4)
Paznen 3
XUMHUYECKASA OPTAHU3ALUSA KJIETKH (13 q)
Tema 3.1

HEOPT'AHUYECKHUE BEILIECTBA, BXOJAILIWE B COCTAB KJIETKA
(1 u)

DNEeMEHTHBIM COCTaB KWBOTO BelecTBa Ouocdepnl. PacmpocTpaHeHHOCTH
AJIEMEHTOB, WX BKJaJ B oOpa3oBaHUE >XUBOH MaTepuu U OOBEKTOB HEKHUBOU
npupoabl. MakposJeMeHThl, MHUKPOIJIEMEHTBI, WX BKJIaJ B o0pa3oBaHHUE
HEOpPraHMYECKUX W OPraHUYECKUX MOJIEKYJ JKMBOTO BemlecTBa. Heopranuueckue
MOJIEKYJIbI )KMBOTO BelecTBa. Boja, ee XxuMuueckre CBOMCTBA U OMOJIOTHYECKas
POJIb: PaCTBOPUTEH THAPOPUIHHBIX MOJIEKYJ, CPe/ia MPOTEKAHUsI OMOXUMHUUYECKHUX
npeBpaieHuid. Ponb BOABI B KOMIApPTMEHTANM3AIMM M  MEXKMOJEKYISIPHBIX
B3aMMOJIEUCTBUSIX, Teruioperynsanuss u jp. Cojlu HEOPraHWYEeCKUX KHUCIOT, HX
BKJIaJ] B OOECleueHHEe IMPOILECCOB JKU3HEACSITENIbHOCTH U  TOJJIEpKaHHe
romMeoctaza. Poilb KaTHOHOB W aHMOHOB B O00OECIEUEHHWH TMPOIIECCOB
KU3HenesaTeabHOCTH. (OcMOC M OCMOTHYECKOE JAaBJIEHUE, OCMOTHUYECKOE
MOCTYIUICHUE MOJIEKYJ B KJIETKY. byepHble cucTeMbl KIETKA U OpraHu3Ma.

Tema 3.2

OPTAHMYECKUE BEHIECTBA, BXOJAIIWE B COCTAB KJIETKUA

(12 9)

Opranuueckue MOJEKyNbl. buonormueckue monuMmepsl —  OCJKU.
CTpykTypHasi opraHu3anus MOJICKYN Oelika: MepBUYHAs, BapUaHThl BTOPUYHOM,
TPETUYHAS W YETBEPTUYHAS; XUMUUYECKHUE CBS3HM, UX YACp>KUBAIOUIne; (POJIUHT.
CBoiicTBa 0€JKOB: BOJOPACTBOPUMOCTH, TEPMOJIAOUIBHOCTh, IMOBEPXHOCTHBIM
3aps W JIpyrue; neHarypanus (oOpatumass W HeoOpaTumas), peHaTypanus —
OMONOTUYECKUN CMBICT M TIPAKTUYECKOe 3HaUeHHEe. DYHKIINN OETKOBBIX MOJEKY.
buonornyeckne karanuzatopsl — O€JKH, UX Kiaccu(HKaIvs, CBONCTBA U POJIb B
o0ecIieueHn  MPOIIECCOB KU3HEIEATETLHOCTH. PerynstopHas u nHQpopMarmoHHO-
KOMMYHHUKAaTHBHAs POJIb OCJKOB; TPaHCIOPTHbIE U JBUraTelbHbIC OCJIKU;
aHTUTENA.

VYrneBoabl B KU3HM PACTEHUM, >KUBOTHBIX, TPUOOB M MHUKPOOPTaHHU3MOB.
CtpykTypHO-(YHKIIMOHAIBHBIE OCOOEHHOCTH OPraHU3allMi MOHO- U INCAXapUJIOB.
Crpoenue u Ouonoruyeckast pojib OMONOIMMEPOB — MOJIUCAXAPUIOB.
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Xupsl — OCHOBHOWM CTPYKTYpPHBIII KOMIIOHEHT KIJIETOYHBIX MEMOpaH u
UCTOYHUK HHEpruu. OCOOEHHOCTH CTPOEHHUS >KUPOB M JIMIIOWUJIOB, JIEXKAIIUEe B
OCHOBE HUX (YHKIMOHAIBHOM AKTHMBHOCTH HA YPOBHE KIETKH U II€JIOCTHOTO
OpraHusma.

Hyxnennossle kucnotsl. JJHK — Mosekynbl HacaeaCTBEHHOCTH; MUCTOPHS
MU3y4YeHUsl. YPOBHU CTPYKTYPHOW OpraHM3aluy; CTPYKTypa IIOJIUHYKICOTHIHBIX
L[eTel, MpaBWJIO KOMIUIEMEHTapHOCTH — TpaBuio Yapradda, nBoiiHas cnupalib
(dx. Yorcon u @. Kpuk); Ouonormueckas ponbp JHK. I'enetnueckuii kop,
cBoiictBa koma. I'en: crpykrypa u ¢yHkumu; rensl, kogupytomue PHK,
MOOUJIbHBIE TE€HEeTUYecKue dieMeHThl. ['eHom; TreHoM 4enoBeka. PHK:
UH(POPMAIIMOHHBIE, TPAHCIOPTHbIE, pPUOOCOMANIbHBIC, KATAJUTUUYECKUE U
perynstopusie. Penymukanus JIHK, nepenaua HacnenctBeHHON MHGOpMALIMK U3
IIOKOJICHHMS B IIOKOJICHHUE.

Paznen 4

PEAJIM3ALIUS HACJIEACTBEHHOM NHO®OPMAIINMN.
METABOJIU3M (8 4)

Tema 4.1

AHABOJIN3M (6 u)

COBOKYITHOCTh Peakifii OMOJIOTHYECKOT0 CHHTE3a — IUIACTUYECKUN 0OMEH,
Wi aHa0onu3M. Perynsmusi akTHBHOCTH T€HOB MPOKAPUOT; OTEPOH: OIEPOHBI
UHIYIIUOCIbHBIE U pernpecudenbHble. Perymsaius akKTUBHOCTH TEHOB JYKapHOT.
CtpykTypHas 4yacTh reHa. PerynaropHas 4acTh reHa: MPOMOTOPBI, SHXAHCEPHI U
uHcymsTophl. Tlepemada HacnencTBeHHONW WH(OpP ManuM U3 sApa B IUTOILIA3MY;
TPaHCKPUMIHS, TpaHCKpuNuuoHHbIe (akTopsl. Crpykrypa JIHK-cBs3piBarommx
oenkoB. Ilpoumeccunr PHK; cmnalicuHr, anbTepHATUBHBIA  CIUTAMCHHT,
OMOJIOTMYECKUII CMBICT M 3HadyeHwe. MexaHu3M O0OecCIleYeHHsI CHHTe3a Oe€JIKa;
TPAHCHAIMSA, €€ CYIIHOCTb M MeXaHu3M, crabuiabHOocTh MPHK u koHTpOdb
AKCIIPECCHUU TEHOB.

Karanutuyeckuii xapakrep peakmuii oOmeHa BemiecTB. Peanmmsanus
HACJICJICTBCHHOM WH(OpManuu: OWOJIOTHYSCKHN CHHTE3 OEIKOB H APYIUX
OPraHUYECKUX MOJIEKYJI B KJIETKE.

Tema 4.2

SHEPTETUYECKHNI OBMEH — KATABOJINU3M (1 u)

OHepreTuueckuii  oOmeH; cTpykrypa U ¢yHKimun AT®D. Dramnbl
PHEPreTUYECKOTO OOMeHa. ABTOTpOdHBII MW TEeTepOoTPOdHBIN THUIBI OOMEHa.
AHa’poOHOE M a’poOHOE  paCIICTUICHHWE  OpPraHMYECKUX  MOJIEKYIL
[ToaroToBUTENBHBINM  3Tall, POJb JIM30COM; HeMojgHoe (OECKUCIOPOIHOE)
pacmieruieHue. IlolHOEe KHCIOPOJAHOE OKMCJICHHUE; JIOKaJIU3alus MPOILECCOB B
MUTOXOHJIpUsX. CoOMNpspKeHHE pacHISIJICHUs TJIIOKO3bl B KIETKE C pachajgoM U
cuare3oM AT®. KommapTMeHTanuzamus mporeccoB MeTaboIn3Ma U JIOKaIu3aIus
crienupudecknx (HEpMEHTOB B MeMOpaHaX OINpeeICHHBIX KICTOUYHBIX CTPYKTYD.
[TonsiTHE 0 roMeocTa3e; NPUHIMIIBI HEPBHOM H HHIOKPUHHOW PETryJISLUU
MIPOIIECCOB MIPEBPAIIICHHUS BEIECTB U YHEPTUU B KIIETKE.
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Tema 4.3

ABTOTPO®HBIN TUII OBMEHA (1 u)

doTocuHTe3; cBeTOBas (paza U OCOOCHHOCTH OPraHU3alluKi TUJIAKOUJIOB T'PaH,
JHEpreTuyeckas LEHHOCTh. TemHoBass (a3a (OTOCHMHTE3a, MPOLECChl, B HEU
MPOTEKAIOIIUE, WCIONb30BaHUE OJHEpPrud. Tumbl (OTOCHMHTE3a WU HWCTOYHHKHU
BOJIOpOAa MJii OOpa3oBaHHA OPTaHUYECKUX MOJIEKYJ; pEakldd CBETOBOM U
TEMHOBOM (a3bl GOoTOCHHTE3a. XEMOCHUHTE3.

Paznen 5

CTPOEHHUE U ®YHKIUU KIIETOK (16 u)

Tema 5.1

[MPOKAPUOTHUYECKAS KIIETKA (2 u)

[Ipenmer u 3amaud uuToNOrMH. MeTOABI H3YUYEHHUS KIETKHU: CBETOBas M
AJIEKTPOHHAS MUKPOCKOMHS, OMOXUMUYECKHUE U UMMYHOJOTUYECKHUE MeTO bl [[Ba
TUINA KJIETOYHON OpraHU3allMM: MPOKAPUOTHUYECKUE U DYKAPUOTUYECKHUE KIIETKH.
CtpoeHre HMUTOIIA3Mbl OaKTepUANTBHOW KJIETKH; JOKanu3anus (QEepMEHTHBIX
CUCTEM M OpraHu3aius MeTaboiau3Ma y MpokapuoT. ['eHeTnueckuil ammapat
OakTepuii;  OCOOGHHOCTM  peaju3alldd  HAcNeACTBEHHOW  uHMOpManuu.
OcoOEHHOCTH KU3HENEATETLHOCTH OaKTepHil: aBTOTpPO(dHBIE U TeTepOTpodHbBIE
OakTepuu; a3poOHbIE U aHadPOOHBIE MUKpPOOpTraHu3mMbl. CiopooOpa3zoBaHUE U €0
Ouonornyeckoe 3HaueHue. Pa3MHOXeHHWe; TOJOBOM Tmpolecc y OakTepuii;
pexoMOuHaIMu. MecTo U poJIb MPOKAPUOT B OMOIIEHO3aX.

Tema 5.2

OVYKAPUOTHUYECKAS KIIETKA (8 u)

[utomnasma  SyKapUOTUYECKOM  KJIeTKH.  MeMOpaHHBIM  TIPUHIIUII
OpraHu3aIliy KJIEeTOK; CTPOSHHE OHMOJIOrHYecKoi MeMOpaHbl, MOp(]ooTHIeCKHe U
(GyHKIIMOHAIBHBIE OCOOCHHOCTH MeMOpaH pa3JuYHBIX KIETOYHBIX CTPYKTYP.
Opranemibl  UOWUTOIUIA3MbI, WX  CTpyKTypa u  ¢yHKuuu.  HapyxkHnas
[UTOIJIa3MaTHYecKas MeMOpaHa, PHIOIUIa3MaTudecKas CeTh, ammapar | oibIxwu,
JU30COMBI; MEXaHM3M BHYTPUKIETOYHOTO TNHUIIEBapeHHs. MUTOXOHApUU —
HPHEPreTUYECKUE CTAHIIUU KIIETKH; MEXaHU3MbI KJIETOUYHOTO JAbIXaHusl. PuOocoMbl u
UX y4acTHe B Ipoleccax TpaHciasiuun. Kietounsiil uentp. OpraHoubl JBUKECHHUS:
KIYTUKH UM pecHUukd. Llutockener. CrenualbHble OpPAHOUJBI ILIUTOILIA3MBI:
COKpAaTUTENbHBIE BaKyoJlud W Jp. B3ammoneicTBHe OpPraHOMJOB B OOCCICYCHHH
MPOIIECCOB MeTaboIMU3Ma.

Knerounoe sanpo — UEHTp yHOpaBieHUS KU3HEAESITEIbHOCTHIO KIIETKHU.
CTpyKTyphl KIETOYHOTO sipa: saepHas 000J04YKa, XpOMaTHUH (TETepOXPOMATHH U
AyXpOMAaTuH), sSApbiKko. Kapuomnasma; XMMUYECKHl COCTaB M 3HAYEHHUE IS
KU3HenesaTeapHoCcTH sapa. JuddepennmanbHas aKTHBHOCTh T€HOB; DyXPOMATHH.
Xpomocombl. CTpyKTypa XpOMOCOM B pa3jiu4HbIe MEPUOMAbl KM3HEHHOI'O IUKIIA
KJIETKU; KapUOTHUI, MOHSATHE O TOMOJOTHYHBIX XpoMocoMax. JlummougHbiil u
rarIouIHbIA HA0OPBI XPOMOCOM.
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Tema 5.3

YKM3HEHHBIN LIMUKJI KJIETKU. JEJIEHUE KJIETOK (3 1)

Knerku B MHOrokiaetouHom opranuszMme. Ilonstue o auddepeHuupoBke
KJIIETOK MHOTOKJIETOYHOTO opranu3ma. JKW3HEHHBIM IUKI KIETOK. TkaHu
OpraHu3Ma C pa3HOM CKOPOCTBHIO KJIETOUYHOTO OOHOBIICHMS: OOHOBJISIOIIMECS,
pactyiue u ctabuibHble. Pa3MHOXeHUE KiIeToK. MUuToTHYeCKHid IMKIT: MHTep(da3za
— Mepuoj MOArOTOBKU KIETKU K aeieHuto, peaymmkanus JHK; mutos, ¢assl
MUTOTHYECKOTO JIeJIEHUsI W TpeoO0pa3oBaHUsl XpPOMOCOM B HHX. MexaHusm
oOpa3oBaHus BepeTeHa JICJICHUS U PACXOKJICHUS JOUYEPHUX XpPOMOCOM B aHadasze.
buonoruyeckuit cmbicin muTo3a. buonoruueckoe 3HaueHue Muro3a (Oecrosoe
pPa3MHOXEHHUE, POCT, BOCIOJHEHUE KJIETOYHBIX MOTEPh B (PU3MOJIIOTMUECKUX U
NaTOJIOTUYECKUX  YCJIOBHUSX).  Perymsiuuss  JKM3HEHHOrO  LMKJIA  KIETKH
MHOTOKJIETOYHOIO  opranu3Ma. @akTopbl pocTa. 3anporpaMMHUpPOBaHHAas
KJIETOYHas Tu0enb — amonTo3; peryisuus anonrto3a. [loHsTHe 0 pereHeparui.
Hapymienuss MHTEHCUBHOCTH KJIETOYHOT'O PAa3MHOXKEHUSI U 3a00JIeBaHUS YelloBeKa
U JKUBOTHBIX: TpPOPUYECKHE S3BbI, JOOPOKAUYECTBEHHBIE M 3JI0KAYECTBEHHBIE
OIYXOJIH H JIp.

Tema 5.4

OCOBEHHOCTHU CTPOEHUA PACTUTEJIBHBIX KJIETOK (1 1)

Oco0OEHHOCTH CTPOCHHS PACTUTENBHBIX KIETOK; BAaKyOJId U IJIACTUIBL. Bubl
IUTACTUJ; UX CTPYKTypa U (PyHKIMOHaJIbHbIe ocoOeHHOCTH. KierouHas creHka.
OcoOEHHOCTH CTpPOEHMS KIETOK TpuOOB. BkitoueHus, 3HayeHUE U pPOJb B
MeTabO0IU3ME KIIETOK.

Tema 5.5

KIIETOYHASA TEOPUA CTPOEHUSA OPITAHU3MOB (1 u)

Knerounas teopus cTtpoeHuss opraHu3MoB. VcTopusi pa3BUTHS KJIETOYHOM
teopur; paborer M.IlIneiinena, T. IlIBanna, P. bpoyna, P. BupxoBa u npyrux
yueHbIX. OCHOBHBIEC TMOJOKEHUS KIETOYHON TEOpHUHU; COBPEMEHHOE COCTOSHUE
KJIETOYHOM TEOpUU CTPOEHUS OPraHU3MOB. 3HAYEHHUE KJIETOUYHOW TEOpUM IS
pa3BUTHS OUOJIOTHH.

Tema 5.6
HEKJIETOYHAS ®OPMA XXN3HU. BUPYCHI (1 u)
Bupycbl — BHYTPUKIECTOYHBIC Tapa3uThl Ha TEHETHYECKOM YpPOBHE.

OTKpbITHUE  BUPYCOB, MEXaHM3M B3aUMOJCICTBUA BHpyca M  KIETKH,
MH(DEKITMOHHBIA TIpoliecc. BepTUKaNbHBIH W TOPU3OHTAIBHBIM THIT TEpeaadu
BUpPYCOB. 3a0oJieBaHUS JKUBOTHBIX UM PACTECHUM, BBI3BIBAEMbIC BUPYCAMHU.
BupycHble 3a0oisieBaHus, BCTpeyaroniuecs y ueiaoBeka; rpunn, renatut, CITN/I.
Bbakrepuodaru. [IpoucxoxaeHue BHUPYCOB. Mepsl npopUIaKTUKA
pactpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUN.

YYacrTtolll
PASMHOXEHUWE 1N PASBUTUE OPI"AHMU3MOB (27 u)
Pa3nen 6
PASMHOKEHHUE OPT'TAHU3MOB (7 u)
Tema 6.1
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BECIIOJIOE PASMHOXXEHUE PACTEHMI 11 )KUBOTHBIX (1 u)

@®opmbl  6ECHONOT0  PAa3MHOXKEHHUS: MHTOTHUECKOE JENEHHE  KJIIETOK
OJTHOKJICTOYHBIX;  CIIOpPOOOpa3oBaHHE, TIOYKOBAHME Y OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHM3MOB; BETETaTHBHOE pa3MHOXeHUe. buomornmueckuii
CMBICJ ¥ SBOJIIOIIMOHHOE 3HaYCHHE O0ECIOIOT0 Pa3MHOKECHHUS.

Tema 6.2

I[TOJIOBOE PABMHOXEHHE (6 1)

[lonioBoe pa3sMHOKEHHE PACTEHUU U KUBOTHBIX; OMOJIOTMYECKHI CMBICI.
['amerorenes. Ilepnoabl 0Opa3oBaHMs TMOJIOBBIX KJIETOK: Pa3MHOXKEHHE H POCT.
[lepuon cospeBanusi (Meiio3); mpodasza-1 u mporecchl, B HEW MPOUCXOJSIIIHE:
KOHBIOTAIMS, KPOCCHHIOBEp. MeXaHu3M, TEHETHYECKHUE TMOCIEACTBHS |
OMONOTMUECKUH  CMBICT ~ KPOCCHHTOBepa. buomormueckoe  3HadueHHE W
Ounonormueckuii cmbicn Meio3a. [lepwon ¢GopMuUpOBaHHS TOJOBBIX KIIETOK;
CYIIHOCTh U 0coOeHHOCTH TeueHHsl. OCOOEHHOCTH CIIEpMAaTOTeHe3a M OBOTeHE3a.
OceMeHEHHE © OIUIOJOTBOPEHHE. MOHO- ¥ TOJUCIEPMHS;, OHOIOTHYECKOe
3HayeHwe. HapykxHoe ¥ BHyTpeHHee ormuomoTBopeHue. IlapreHoreHes.
DBOJIIOIIMOHHOE 3HAYEHHUE TTIOJI0BOTO Pa3MHOKEHUSI.

Paznen 7

NHANBUAYAJIIBHOE PA3ZBUTUE OPI'AHU3MOB (OHTOI'EHE3)
(20 )

Tema 7.1

KPATKHUE UCTOPUYECKHWE CBEJAEHUA (1 1)

«Hctopust pazButus kuBoTHBIX» K. M. bspa u ydeHne O 3apoAbIIIEBBIX
JUCTKax. DBOJIONHMOHHAs sMOpuosorus; padotel A. O. Kosanesckoro, M. .
MeunukoBa u A. H. CeBepuoBa. CoBpeMEHHbIE MPEACTABICHUS O 3apOABIIIEBBIX
muctkax. [I[puHnume! pa3BuTrs 0€CIIO3BOHOYHBIX M IIO3BOHOYHBIX KUBOTHBIX.

Tema 7.2

SMBPUOHAJILHBIN ITEPUOJ] PASBUTHUS (10 u)

Tunel SANULEKIETOK; MOJAPHOCTb, PACHPENEIICHHE KEITKA M TEHETHYECKHUX
netepmuHadT. OOOJOYKH SHIA; AKTUBALMS OIUIOJOTBOPEHHBIX SIMIEKIETOK K
pazButHio.  OCHOBHBIE  3aKOHOMEPHOCTH  JIpPOOJEHUS;  TOTHIOTEHTHOCTH
OmactomMepoB;  00pa3oBaHWUE  OJHOCIOWHOTO  3apojbllia —  OJIACTYJBL.
lacTpynsanusi; 3aKOHOMEPHOCTH 0O0pa3oBaHUS JABYCIOWHOTO 3apojbllia —
racTpynibl. 3apoNbIIeBble JHUCTKM W UX JanbHeWmas audQepeHnmpoBka;
TOMOJIOTHSI 3apOJIbIIIEBbIX JIUCTKOB. llepBuUYHBII opraHoreHes (HeHpymsuus) U
nanpHeWmas auddepeHmMpoBka TKaHEW, OpraHoB M CHUCTEM. Perymsmus
AMOPHOHAIBHOTO PAa3BUTUSA, JETEPMHUHAIIMS W JIMOpPUOHANBHAS WHIYKITHS.
['eHeTnyecknii KOHTPOJb pa3BuTvA. Poiib HEPBHOM M 3HAOKPUHHOW CHCTEM B
oOecrieueHuU IMOPUOHAITBHOT'O PA3BUTHS OPTAaHU3MOB.

Tema 7.3

[IOCTAMBPUOHAJIBHBIN ITEPUOJT PABBUTH (2 1)

3aKOHOMEPHOCTH  MOCTAIMOpPHUOHANIBHOTO  Tepuoja pa3Butus. llpsmoe
pa3BUTHE; JOPENPOAYKTUBHBIM, PENPOAYKTUBHBIA M  MOCTPENPOTYKTUBHBIN
nepuoabl. Hemnpsmoe  pa3BuTHe; TMOJHBIA W HENOJHBIM  MeTaMopdo3.

15



buonornueckuii CMBICII pa3BUTHUS v MeTaMop(o30M. Cranun
MOCTIMOPHUOHAIBHOTO PA3BUTHUS MPU HEMPSIMOM Pa3BUTUU (JIMUMHKA, KYKOJKA,
ummaro). CTapeHue u CMepTh; OMOJIOTHS TPOAOIKUTEIBHOCTH JKU3HH.

Tema 7.4

OBIIME 3AKOHOMEPHOCTH OHTOT'EHE3A (1 1)

CxoacTBO 3apoabliield 1 IMOpUOHANIbHASI TUBEPTEHIINS MTPU3HAKOB (3akoH K.
bapa). buorenetnueckuii 3axoH (9. I'ekkens u K. Mromiep). Pabotsl akanemuka
A. H. CeBepiioBa 06 >SMOpHOHATBLHON U3MEHUUBOCTH (M3MEHUYMBOCTh BCEX CTaIUMN
OHTOTCHE3a; KOHCEPBATUBHOCTh PAHHHMX CTaJAWH SMOPHOHAIBLHOTO Pa3BHUTHS;
BO3HUKHOBCHHE W3MCHEHHUH KaK MpeoOpa3oBaHUi CTAaauii pa3BUTHUS M ITIOJHOC
BBITIA/ICHUE TIPEIKOBBIX TPU3HAKOB).

Tema 7.5

PA3BUTHUE OPI"AHNU3MA 1 OKPYIXAIOIIIAA CPEJIA (4 1)

Pome  dakrtopoB  okpyxkammeid  cpeasl B OMOpPHOHAIBHOM U
NOCTAMOPHOHAJILHOM Pa3BUTHH OpraHu3Ma. KpuTHYecKue TEpHOABbI Pa3BHUTHS.
BnusHre wW3MeHEHWI romeocra3a opraHM3Ma MaTepH W IUI0Ja B PE3yNIbTaTe
BO3JICHCTBUS TOKCHUECKHUX BEIIECTB (Ta0AYHOTO JbIMA, aJIKOTOJISI, HAPKOTHKOB U T.
1.) Ha XOJ SMOPHOHAIBHOTO MW TIOCTAMOPHMOHAIBLHOTO TIEPUOJIOB Pa3BUTHSI
(BpOXJICHHBIC YPOJICTBA).

Tema 7.6

PEI'EHEPALIUA (2 1)

[lonsiTue o pereHepanuu; BHYTPUKIETOYHAs, KJIETOYHAs, TKAaHEBas U
opraHHasi pereHepainus. @Du3zMoNOrMYecKas U pernapaTUBHAS pereHepanus.
DBOIONHUS CIIOCOOHOCTHU K PEreHepaIlii y TIO3BOHOYHBIX )KUBOTHBIX.

YacTtrlV
OCHOBBI 'EHETHUKHA 1 CEJIEKIIUUA (25 u)

Paznexn &

OCHOBHBIE ITOHATHUSI TEHETHUKMH (2 u)

[IpencraBneHuss IpeBHUX O POJCTBE M XapaKTepe Nepejauyd IMPU3HAKOB U3
MOKOJIEHHSI B TIOKOJICHWE. B3risiibpl CpeIHEBEKOBBIX YUYEHBIX Ha IPOLECCHI
HacJieJIoBaHusl TIpu3HakoB. VcTopusi pa3Butus reHeTUKH. OCHOBHBIC TOHSTHS
reHeTuku. lIpu3Hakn W CBOWCTBA; TE€HBI, AJUICJIbHBIE T€Hbl. ['OMO3WUrOTHBIE U
TeTEPO3UTOTHBIC OPraHU3MBbl. | eHOTHIT ¥ ()EHOTHUIT OpTaHU3Ma; TeHO(OHI.

Paznen 9

3AKOHOMEPHOCTHU HACJIEAOBAHUSA TIPU3HAKOB (12 v)

Tema 9.1

T'MBPUJIOJIOTUYECKUI METOJIT W3VYEHUS HACJEIOBAHUAI
ITPUSHAKOB I'. MEHEJIA (1 1)

MeToapl M3y4eHUsS HACJIEACTBEHHOCTM M HM3MEHUYMBOCTH. YucCTas JIMHUS:
nopoaa, copt. IIpuHIMIIBI W XapaKTepUCTHKA THOpHIoIorudyeckoro mertoma I
Menpgens. [Ipyrue reHeTUH4eCKUe METOJIbl: IMTOT€HETUYECKUM, T€HEATOTrHUECKUM,
MeTo bl uccienoBanus JJHK.

Tema 9.2
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3AKOHBI MEHZIEJIA (4 u)

3aKOHOMEPHOCTH HACJIEIOBAHMS TPHU3HAKOB, BbIABIEHHBIE [. Menaenem.
Monorubpunnoe  ckpemuBanue. IlepBbiii  3akoH  MeHgenss —  3aKOH
nomMuHupoBaHus. [lonmHOE W HEMOJHOE JOMHHUPOBAHUE; MHOKECTBEHHBIN
amutenu3M. Bropoil 3akoH MeHzens — 3aK0H pacuIeIUIEHUs. 3aKOH YHCTOTHI FaMeT
U €ro LUTOJOrM4Yeckoe OOOCHOBaHME. AHAIM3ZUPYIOIIEE CKPELIMBaHUE.
JuruOpuaHoe U NoNUruOpUIHOE CKPEIMBAHKE; TPETUI 3aKOH MeHenst — 3aKoH
HE3aBUCUMOT0 KOMOMHUPOBAHMS.

Tema 9.3

XPOMOCOMHAA TEOPUA HACJIIEACTBEHHOCTHU. CHEINUIEHHOE
HACJIEAOBAHUE I'EHOB (2 u)

XpoMOCOMHasi TEOpPUSl HACIEICTBEHHOCTU. ['pynmbl CLETUIEHUS TE€HOB.
CuemenHoe HacieoBaHue nmpu3HakoB. 3akoH T. Moprana. IlonHoe u HenomHOE
CLEIJIEHUE T€HOB; PACCTOSIHUE MEXAY N'€HaMH; TEHETUYECKUE KaPThl XPOMOCOM.

Tema 9.4

I'EHETUKA IIOJIA. HACJIEAOBAHUE TTIPU3HAKOB, CHEIUIEHHBIX
C I[TOJIOM (1 u)

I'eneTnyeckoe omnpeneneHue nojia; TOMOTaMETHBIM M TE€TEPOraMETHbIN IOJ.
I'eneTnyeckass CTpyKTypa TMOJIOBBIX XpoMmMocoMm. HacienoBaHnue NIpHU3HAKOB,
CUEIJIEHHBIX C TOJIOM. ['€éHeTHYeckue KapThl XPOMOCOM YEJIOBEKAa. XapakTep
HACJIEOBaHUs IIPU3HAKOB Yy YeEJIOBEKAa. ['€HHBIE M XPOMOCOMHBIE AHOMAJIMU
YyeJloBeKa M BbI3bIBa€Mble UMMHU  3a0osieBaHMs. Mepbsl  IPOPUIAKTUKH
HaCJIEJICTBEHHBIX 3a00JIEBaHN YeJIOBEKa.

Tema 9.5

I'EHOTHUII KAK HEJIOCTHAA CHCTEMA. B3AHMOI[EI>1CTBHE
I'EHOB (4 u)

T'emotun Kak  1meJocTHas  cucTreMa. B3amMoleilcTBHEe — alUIEJIBHBIX
(moMuHHUpOBaHUE, HEIIOJTHOE JIOMUHUPOBAHMUE, KOJIOMHUHUPOBAHHUE 5

CBEPXJIOMUHUPOBAHUE) W HEAUIEIbHBIX (KOMIUIEMEHTAPHOCTb, OJIHCTa3 U
NOJINMEPHS) TEHOB B OMPEAEIICHUH NMPU3HAKOB. [lneiioTponus. DKCIpecCUBHOCTh
Y IIEHETPAHHOCTh T'€HA.

Pazgen 10

3AKOHOMEPHOCTHU UBMEHYUBOCTH (6 )

Tema 10.1

HACJIEJJCTBEHHAA (TEHOTUITMYECKAS) UISMEHUMBOCTD (4 u)

OcHoBHBIE  (HOPMBI ~ M3MEHYMBOCTH. | €HOTHNHYECKass HW3MEHUYUBOCTb.
Mytanuu. ['eHHblE, XpOMOCOMHBIE M T€HOMHbIe MyTanuu. CBONCTBA MyTallWii;
COMaTHM4YE€CKHME W  TIECHEpaTUBHbIE  MyTauuu. HeWTpanbHble  MyTamumu.
[lonyneranpHbple W JeTanbHble MyTanuu. lIpuymHBI W 4YacToTa MYyTaluy,
MyTareHHble (PaKkToOpbl. DBOJIOLMOHHAS POJIb MYTAIUK; 3HAYEHHE MyTalul s
MPAKTUKUA CEIbCKOTO XO3siicTBa M OWoTexHonoruu. MytareHHble (haKTOpPHI.
KomOuHaTuBHAasT ~ M3MEHYMBOCTb.  YPOBHM  BO3HUKHOBEHHUS  Pa3JIMYHbBIX
KOMOMHAIIM{ TE€HOB M WX POJb B CO3JJaHMM TE€HETHYECKOro pa3zHooOpazusi B
npegenax Bujga (KPOCCHHTOBEP, HE3aBUCUMOE PACXOXKJECHHE T'OMOJIOTHYHBIX
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XpOMOCOM B MEPBOM U JOYEPHUX XPOMOCOM BO BTOPOM JEJIIEHUU MEH03a,
OIUIOJIOTBOPEHUE). DBOJTIOIMOHHOE 3HAYEHUE KOMOMHATUBHON M3MEHYMBOCTH.

Tema 10.2

3ABUCUMOCTD ITPOSIBJIEHMS TEHOB OT YCJIOBUM BHEIIHEH
CPEJbBI (PEHOTUIIMYECKAA UBMEHUYNBOCTD) (2 u)

deHoTUNIUYECKAS, WIM MOAM(PUKALMOHHAS, MU3MEHYUBOCTb. Poib ycinoBuii
BHEIIHEN Cpeabl B PA3BUTHUM U IPOSBICHUM IPU3HAKOB M CBOWCTB. (CBOICTBa
MOAU(PUKALINNA: ONPEEICHHOCTh YCIOBUSAMHU CPEbl, HAPABIECHHOCTb, IPYIIIOBOM
Xapaxrep, HEHACJIELyEeMOCTb. Craructuueckue 3aKOHOMEPHOCTH
MOIU(PUKAIMOHHON M3MEHYMBOCTH; BAPUALIMOHHBIA P U BapuallMOHHAS KPHUBasl.
Hopma peakuuu; 3aBUCUMOCTB OT T€HOTHIIA. Y IIPABICHUE TOMUHUPOBAHUEM.

Paznmen 11

OCHOBBI CEJIEKIIUMA (5 4)

Tema 11.1

CO3JIAHME I10PO 1 X KMBOTHbBIX 1 COPTOB PACTEHUI (1)

Co3manue TIOpOJ JKMBOTHBIX M COPTOB pacTteHuil. PasHooOpasue w
NPOAYKTUBHOCTh  KYJBTYPHBIX  pacTeHWil. LleHTpbl  NPOUCXOXKICHUS U
MHOTo00pa3usi KyJbTYPHBIX pPACTCHUN. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HACJIEJICTBEHHOW N3MEHUYHNBOCTH.

Tema 11.2

METO/bI CEJIEKIIN ) KUBOTHBIX U PACTEHUI (19)

Metoasl CeNeKIUuM pacTeHUN U )KUBOTHBIX: OTOOP M THOpUau3aIus; GopMsl
orbopa (MHAMBUIYaIbHBIH M MaccoBbii). OtTnaneHHas THOpUIW3AIUS; SBICHUE
rerepo3uca. ICKyCCTBEHHBIM MyTareHes.

Tema 11.3

CEJIEKIINA MUKPOOPI"AHN3MOB (1 u)

Cenexuusi MUKpOOPTaHU3MOB. BHOTEXHOIOTHUS UM TE€HETUYECKas WHKCHEPHSI.
Cenekuusi MHMKPOOPTaHU3MOB ISl TIUILEBOM IMPOMBIIUICHHOCTH; TOJIy4Y€HUE
JIEKapCTBEHHBIX MPEMapaToB, OMOJOTUYECKUX PETyJISITOPOB, AMUHOKHCIIOT.

Tema 11.4

JOCTMXEHNA M OCHOBHBLIE HAIIPABJIEHWA COBPEMEHHOU
CEJIEKIINMU (2 u)

JIOCTM)KEHUST M OCHOBHBIE HANPABJICHHUS COBPEMEHHOM CEJNEKIUU. Y CIEXU
TPaJIMIIUOHHON celeKIuu. KIOHMpOBaHHE; TEPANEBTUYECKOE KIOHUPOBAHUE.
HemuddepeHnpannuss COMaTHYECKUX SACP B PEKOHCTPYHPOBAHHBIX KIIETKaX.
Knerounsie texHomorum. I'eHeTMyeckas WHXKeHepUs. 3HAYCHUE CEJICKIMU JJIs
pa3BUTHS CEIBbCKOXO0351CTBEHHOTO MIPOM3BO/ICTBA, MEJIMIIMHCKOM,
MHKPOOHOJIOTHYECKON M IPYTUX OTPaCieii MPOMBIIIJICHHOCTH.

PesepBroe Bpems — 3/3 u.
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11 KJIACC
(3 vaca B Henento, Bcero 102 u3 HUX 4 4 - pe3epBHOE BpeMs)

YHacrel
YUYEHHUE Ob 3BOJIIOIINUN OPTTAHUYECKOI'O MUPA (49 u)

Pazpen 1

3AKOHOMEPHOCTH PA3ZBUTUSA JKNBOM MNPUPO/BbI.
IBOJIONNOHHOE YYEHHUE (26 u)

Tema 1.1

UCTOPUS IIPEJICTABJIEHUI O PASBUTHU XWN3HU HA 3EMIJIE (3
4)

YMo3purenbHble  KoHmeniuu — AHtuuHoctd: [Iudaropa, Ommemoxina,
Hemokputa, Iunmokpara wu np. Kpeaumonusm. I'ocnoactBO B Hayke
npeACTaBiICHUN 00 «HU3HAYAJIBHOHN II€JIECOO0Pa3HOCTUY U HEU3MEHHOCTU >KHBOU
npupoasl. Benukue reorpaduueckue OTKpbITHA. Pa3Buthe Ouwojoruu B
nonapBuHOBCKUI mepuoj. PaGorer K. JluHHEs mo cucteMarwke pacTeHUW u
YKUBOTHBIX; NMPUHUMIBI JUHHEEBCKOW cucteMatuku. Tpynsl XK. KroBee m K. ne
Cent-Unepa. OBomrormonHass Tteopusi K.-b. Jlamapka. IlepBeie pycckue
JBOJIFOLIOHUCTHI.

Tema 1.2

MMPEAITIOCBIJIKM BOSBHUKHOBEHWS TEOPUU Y. JAPBUHA (2 4)

[Ipennoceuiku Bo3HUKHOBeHUs! yueHus Y. J[apBuHa: nocTXeHHs] B 00J1aCTH
€CTECTBEHHBIX HayK (IIUTONOTHA, SMOpHoorus, (U3MKa, XUMHS, TEOJOTHs,
omnucarenbHble OOTaHMKA M 300JI0THUS, CPAaBHUTEIbHAS AaHATOMHS MO3BOHOYHBIX,
MaJ€OHTOJIOTHS U JIP.); SKCIIEAUIIMOHHBIN MaTepuan Y. JlapBuHa.

Tema 1.3

OBOJIOOUOHHASA TEOPUA Y. TAPBHUHA (8 u)

VYyenne Y. JlapBuHa 00 HCKycCTBEHHOM OTOOpe. POpPMBI MCKYCCTBEHHOTO
orOopa: wmeromuueckuii W Oecco3HarenbHBI  0TOOp.  KoppenstuBHas
n3MeHunBocTh. Yuenue Y. JlapBuHa 0 ecTecTBeHHOM oTOope. BceobOmas
WHIUBUyallbHas W3MEHUMBOCTh, M30BITOYHAS YHUCJICHHOCTh TIOTOMCTBA U
OTPaHUYECHHOCTh pecypcoB. boppba 3a cyliecTBOBaHWE: BHYTPHBHUIOBAS,
MEXBHUJOBass U OopbOa ¢ abWoTHYecKuMU (PaKTOpaMH; €CTECTBEHHBIM OTOOP.
OO0pazoBaHKe HOBBIX BHUJIOB.

Tema 1.4

COBPEMEHHBIE  TIPEJCTABJIEHUA O  MEXAHU3MAX WU
3AKOHOMEPHOCTAX 3BOJIIOIIMNA. MUKPOSBOJIIOIIMA (13 1)

Bung — sneMeHnTapHas 3BOJIIONMOHHAS €IWHUIA; KPUTEPUU U T€HETHYECKAS
uenocTHocth.  IlomynsimuoHHass ~ CTpyKTypa  BuAa;  reorpauyeckass U
JKOJIOTMYECKAass  M30JSLMS, OrPaHWYCHHOCTh  paanyca  WHIWBUAYaIbHOU
akTUBHOCTH. (DOpPMHpPOBAHHE CHHTETUYECKOW TEOPUM 3SBONIOLMHU. ['eHeTMka u
3BOJIIOLMOHHAS Teopud. llonynsuuss — 3neMeHTapHas 3BOJIIOUMOHHASA €IWHHUIIA.
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I'enodonn nomymsiiuil. MaeansHble U peabHble MOMYJSIUUU (3aKOH Xapau —
BaiinOepra). I'enetnueckue mnporeccsl B monmyisanusx. Pe3epB HacieacTBEHHON
M3MEHYMBOCTH  monyisauuil.  @Dopmbel  ecTecTBEHHOro  oTdbopa.  DopMbl
€CTECTBEHHOI0 OTOOpa: JABWXKYUIMH, CTaOWIM3UPYIOMIMI ©  Pa3pbIBAIOIIMIA.
[TonoBoit or6op. IlpHUcrnocoOJEHHOCT, OpPraHU3MOB K cpelne OOWTaHusA Kak
pe3yabTaT JIEeUCTBUSL ecTeCTBEHHOro orbopa. IlpucnocoOurtenbHble 0COOEHHOCTH
CTpOEHUS, OKpacKd Tella M TOBEACHHUS >KUBOTHBIX. 3a00Ta O MOTOMCTBE.
OTHOCHUTENBHBIN XapakTep MPUCIOCOOJIEHHOCTH OPraHU3MOB. MUKpPO3BOJIIOLMS.
CoBpemenHble TmpeactaBieHuss o BugooOpazoBanuu (C. C. Yerepukos, MU.
W.llImanerayzen). Ilytu u ckopocTh BHJI000pa3oBaHus; Teorpaduueckoe
(amomatpuyeckoe) U IKOJOTMUYEcKoe (CUMIaTpuyeckoe) BHI000pa3oBaHUE.
OBOJIIOIMOHHASA POJIb MOAUGUKAIUN;, (PU3HOJOTHUECKUE aJanTaiuu. TeMIibl
ABOJIIOLINH.

Pa3nen 2

MAKPO3BOJIOIIUSA. BUOJIOIT'NMYECKHUE MOCJEJACTBUSA
IMPUOBPETEHUS MPUCIIOCOBJEHUMH (23 u)

Tema 2.1

[ JTABHBIE HAIIPABJIEHU ST BUOJIOI MUECKOM DBOJIIOLINH (11 u)

['1aBHBIC HAIIPABJICHUS 3BOJIIOIIMOHHOTO Tpoiiecca. bruomornyeckuii mporpecc
u 6uonornueckuii perpecc (A. H. CesepuoB). Ilytu noctrxeHus: OMOIOrH4eCcKOro
nporpecca. Pe3yiapTaThl 3BONIONMK: MHOTrooOpasue BHJIOB, OpraHUYecKas
1€JIeCO00Pa3HOCTh, TOCTETIEHHOE YCIOKHEHNUE OpraHU3alNH.

Tema 2.2

I[IYTU JOCTNXEHUA BUOJIOT MYECKOI'O TTPOI'PECCA (12 u)

MakpoaBodtonusi. Aporenes; CyuHoCTb apoMOP(PHBIX U3MEHEHUI U UX POJIb
B 9BOJIONMU. BO3HUKHOBEHHE KPYIHBIX CHUCTEMATHYECKUX TPYII KHUBBIX
OpraHu3MOB. AJUIOT€HE3 M MPOrPECCHBHOE MPHUCIOCOOJICEHHE K OMpeeICHHBIM
ycloBusM cymiectBoBaHus. Kartarene3 xak (opma IOCTHXKEHHsI OMOJIOTHYECKOTO
NpoIBETaHUS TPynn opranu3mMoB. (OCHOBHBIE 3aKOHOMEPHOCTH DBOJIOLMH:
JTUBEPTeHIINS, KOHBEPTeHIUs, TMapajuielu3M; TpaBWia dSBOJIONHMHA  TPYII
opranu3MoB. 3uauenue padbot A. H. CeBepriona.

YYacrbll
PA3BUTUE OPTAHUYECKOI'O MUPA (21 u)
Paznen 3
PA3SBUTHUE ) KNU3HU HA 3EMUJIE (11 u)
Tema 3.1

PA3BUTUE XXN3HU B APXEVMCKOU U ITPOTEPO30MCKOM DPE (2 1)

Pa3zButue xu3Hu Ha 3eMiie B apXEUCKOU 3pe; EPBbIE CIEAbI )KU3HU Ha 3eMIIE.
CrpomaronuTel. Pa3Bute xu3HU Ha 3eMiie B MPOTEPO30MCKOM 3pe. llosiBneHue
MPEAKOB BCEX COBPEMEHHBIX THUIIOB OECMO3BOHOYHBIX JKUBOTHBIX. [ MMOTE3bI
BO3HUKHOBEHUsI MHOTOKJIETOUHbIX (O. I'ekkens, . . Meunukos, A. B. IBaHoB).
IlepBbie xopnoBele. HampaBieHus 5BOJIOLMM HUBIIMX XOPJOBBIX; OO0MIas
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XapaKTEepUCTUKa OecuepenHbIX M 000JIOYHHUKOB. Pa3BUTHE BOJHBIX pPACTEHUMU.
Hauano mouBoo6pa3zoBaTenbHBIX MPOIIECCOB.

Tema 3.2

PA3BUTHUE XXM3HU B ITAJIEO30MCKOH DPE (3 u)

PazButre xu3HM Ha 3emiie B MaJCO30MCKON 3pe; Mmepuoau3anus Najaeo30s:
KeMOpUNCKHUI, OpJOBUKCKUM, CHIypUWCKUH, JI€BOHCKHH, KapOOHOBBIA W
MEPMCKUN TEPUOMAbl. DBOJIIOIUSA PACTCHHM; PUHUOQPUTHI, TMOSBICHUE TMEPBHIX
COCYAMCTBIX PACTEHUI; MAMOPOTHUKH, CEMECHHBIE MANOPOTHUKH, TOJIOCEMEHHBIC
pacteHus. BO3HMKHOBEHHE  IO3BOHOYHBIX:  OOIIasi  XapakTepUCTUKA U
apomopdo3Hbie uepThl KiaccoB PwiObl, 3eMHOBOAHBIC, [Ipecmbikaromuecs.
['maBHbIC HampaBi€HUS SBOJIIOLMU MO3BOHOYHBIX; XapaKTEPUCTHKA AHAMHUWU U
aMHHOT.

Tema 3.3

PA3BUTUE XMN3HU B ME3030MCKO APE (3 u)

PazButne ku3Hum Ha 3emsie B Me3o3oiickoid ape. I[losBienue wu
paclpoCTpaHEHUE  TMOKPBHITOCEMEHHBIX  PACTeHWi.  DBOJIOIMUSA  HAa3€MHBIX
MO3BOHOYHBIX. BOBHMKHOBEHHUE MTHI] U MJICKOTTUTAIOIINX; O0IIast XapaKTEPUCTUKA
KJIACCOB MTHUIl U MileKonuTaronmx. CpaBHUTENIbHAS XapaKTEPUCTUKA BBIMEPIINX U
COBPEMEHHBIX HAa3€MHBIX IO3BOHOYHBIX. BbIMUpaHUE IPEBHUX TOJOCEMEHHBIX
pacTeHuil U MPECMBIKAIOIINXCSI.

Tema 3.4

PA3BUTUE XXN3HU B KATHO30MCKO DPE (3 1)

PazButne xu3HM Ha 3emMiie B KaillHO30#CKoWl »3pe. bypHoe pa3ButTue
[[BETKOBBIX PACTeHUIN, MHOrooOpa3ne HAaCEKOMBIX; MapajulelibHas 3BOJIIOIUS.
Pa3ButHe muaneHTapHbIX MIEKONUTAOUINX, MOSABICHUE XUIIHBIX. BOZHMKHOBEHNE
npumatoB. Jlpeid wmarepukoB, oneneHenus. OCHOBHBIE OTambl 3BOJIOLHH
pacteHuil. OCHOBHBIE 3TAIbl 3BOJIFOLIUU KUBOTHBIX.

Pa3nen 4

HNPOUCXOKIEHUE YEJOBEKA (10 v)

Tema 4.1

I[NTOJIOKEHUE YUEJIOBEKA B CUCTEME XXNBOI'O MUPA (2 4)

Mudonoruyeckue u PpEIUTHO3HBIE TMPEACTABICHUS O MPOUCXOXKICHUU
yenoBeka. IIpencraBnenus K.  JIuHHEsS O  DOPOUCXOXKIEHUM — YEIOBEKA.
Cucremarnyeckoe nojioxkerre Bugaa Homo sapiens B cucteme )XKHBOTO MHPA.

Tema 4.2

SBOJIOOUA [TPUMATOB (1 u)

Pa3Butre npumaToB: HaAMpaBICHHS 3BONIONMU yeioBeka. OOue npenku
YeJoBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH. [Ipu3Haku M CBOMCTBa 4ENOBEKA,
MO3BOJISIFOIIME OTHECTH €Tr0 K PAa3JWYHBIM CUCTEMATHYECKUM TIpynmnaM LapCTBa
KUBOTHBIX. [I0siBIIEHNE TTEPBBIX NMpeACTaBUTENEH cemencTBa Jlroau.

Tema 4.3

CTAINMU 5BOJIIOINU YEJIOBEKA (5 u)

Craguu 5>BOJIOIAM YEJIOBEKA: JAPEBHEUINMN 4YEJIOBEK, JIPEBHUM YEJIOBEK,
nepBbie coBpeMeHHble Jroau. [lonmynsimonHas ctpyktypa Buaa Homo sapiens;
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YeJI0BEUECKUE PAChl, pacoOOpa3oBaHuUE; €AMHCTBO MPOUCXOXKIeHUs pac. CBoilcTBa
YeJioBeKa Kak OMOCOIMaIbHOTO cyliecTBa. J[Brkyriue cuiabl aHtpomnoresesa. O.
DHrensC 0 posiu TpyJa B MPOIECCe MPeBpallleHusl 00e3bsHbI B YeioBeKa. Pa3Butue
YICHOPA3AeIbHOW peur, CO3HAHUSI U OOIIECTBEHHBIX OTHONIEHUN B CTAHOBJIICHUU
yenoBeka. Ponb Tpyna B mpoliecce mpeBpanieHus 00e3bsHbI B YEIOBEKa.

Tema 4.4

COBPEMEHHBIN DTAII OBOJIIOLINN YEJIOBEKA (2 4)

CoBpeMEeHHBI 3Tall 3BOJIIOLNHN YeI0BeKa. B3auMOOTHOIIEHHE COLTUAIBHOTO U
OMOJIOTMYECKOTO B DJBOJIIOIMU YeEJIOBEKa. YeloBeuecKue pachl, MX EIUHCTBO.
Kputnka pacusma U «COUMAIBHOTO JapBUHU3MA». AHTHHAy4Hasi CYIIHOCTH
«COLMAJIBHOTO JTapBUHU3MAa» U pacu3Ma. Bepgyias posib 3aKOHOB OOIIECTBEHHOM
KW3HU B COI[MAJIBHOM IIPOTpecce YeJI0BEUYECTRA.

Yacrelll
B3AMMOOTHOIIEHMA OPTAHU3MA U CPEJIbI
(31 1)

Paznen 5

BUOC®EPA, EE CTPYKTYPA U ®YHKIUMA (5 4)

Tema 5.1

CTPYKTYPA BUOC®DEPHI (2 u)

buochepa — xumBas oOonouka TUIaHETH. YdeHue o Ouochepe B. M.
Bepnanckoro. I'panunsr 6uoctepsl. Ctpykrypa Ouocdepsl. KocHoe BeriecTBo
ouocepbl. ATmocdepa: Ta30BBI COCTaB, HUCTOYHHUKH U 3HAUYEHHUE Ta30B
atmocdepsl. ['mapocdepa: Boabl MUpOBOro OKeaHa, NMPECHOBOJHBIE BOJOEMBI;
poib B Omocdepe. Jlutochepa u OmOKOCcHOE BemiecTBO Ouochepnl. JKubie
OpraHu3Mbl (PKMBO€ BEIIIECTBO), BHUIOBOM cCOCTaB, pa3HooOpa3ue M BKIaJ B

ouomaccy.
Tema 5.2
KPYT'OBOPOT BEHIECTB B I[TPUPOJE (3 u)
I'maBnas ¢ynkius Owochepsl — KPYroBOpPOT BEIISCTB B IMPUPOJIE:

KPYTrOBOPOT BOJIBI, YIJIepoaa, a30Ta, cepbl U Gocdopa. 3HaUeHHE KPYyrOBOPOTOB B
peoOpa30BaHUH IIAHETHI.

Pa3nen 6

ZKN3Hb B COOBIIECTBAX. OCHOBBI OKOJIOTUHA (11 u)

Tema 6.1

NCTOPUA ®OPMUPOBAHNA COOBIIECTB XMBbIX OPTAHU3MOB
(2 9)

Hcropust GopmupoBaHusi COOOIIECTB JKMBBIX OpraHu3MoB. [ eomormyeckas
HCTOPHS MAaTEPUKOB; U3OJISAIIHUS, KITUMATHYECKUE YCIOBHS.

Tema 6.2
BUOTEOI'PA®UA. OCHOBHBIE BUOMBI CVYIIIU (2 u)
buoreorpadusi. buoreorpaduyeckue obJracTu: HEapKTUYECKas,

najeapkTUuecKkas, BOCTOYHAsl, HEOTpomuueckasi, 3(dHoIckas W aBCcTpajauickas
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obnactu. OcHOBHble OuMOMBI cymu (M1 MupoBoro okeana). CxoacTBO OMOMOB
pa3IUYHbIX 00JacTel;

Tema 6.3

B3AVUMOOTHOIIEHUA OPTAHU3MA U CPEJIBI (2 u)

VYuenune o Ouoreonenozax B. H. CyxkaueBa. EctecTBeHHBIE coOOIIEeCTBa
KUBBIX OpraHu3MoB. buoreoneHo3: OuoLeHO3 U 3KOTON. KOMIOHEHTHI
OMOreo1eHO30B: MPOJAYLEHTbl, KOHCYMEHTBI, PEAyLUEHThl. BHOIEHO3bI: BHUIOBOE
pazHooOpa3zue, IIIOTHOCTh MONYJIAIui, Onomacca.

Abuotnueckue Qaktopbl cpeapl. Poib  TemmepaTyphl, OCBEIIEHHOCTH,
BJIQXKHOCTH W JApyruxX (akToOpoB B  KU3HEAECATEIBHOCTH  COOOIIECTB.
NuTeHcuBHOCTD AeicTBUs dakTopa; orpaHuurBaroninil gpakrop. Bzaumoneiictaue
(akTOpOB Ccpe/ibl, MPEAEIIbl BHIHOCIUBOCTH.

buotnyeckue daxtopel cpeasl. HWHTerpaumss Buaa B OUOIEHO3E;
sKosioruueckue Humu. llenu u cetw muTaHusa. DKOJOTrMYecKas MUpaMHia YKcell
oumomaccel, dHepruu. CmeHa OuoleHo30B. [IpuunMHBI CMEHBI OHMOIICHO30B;
dbopMHpoBaHUE HOBBIX COOOIIECTB.

Tema 6.4

B3AVUMOOTHOIIEHUA MEXIY OPTAHU3MAMMU (5 u)

dopMbl B3aMMOOTHOIIICHUH MEXay opraHudMamu. [103UTHBHBIE OTHOIIECHUS
— cuUMOMO3: Koomepanus, MyTyaJu3M, KOMMEHCAIU3M. AHTHOMOTHYECKUE
OTHOIICHMS: XUIIHUYECTBO, IMapa3uTU3M, KOHKypeHuus. I[Ipoucxoxnenue u
ABOJTIOIMS Tapa3uTu3Ma. HelrpanbHbie OTHOILICHUS — HEUTpaIU3M.

Paznen 7

BUOC®EPA N YEJIOBEK. HOOC®EPA (9 u)

Tema 7.1

BO3JIEMICTBUE YEJIOBEKA HA TIIPUPOJIY B IIPOILIECCE
CTAHOBJIEHUA OBHIECTBA (2 u)

AnTpornoreHHbie (HakTopbl BO3ACHCTBUS Ha OMOILIEHO3BI (POJIb YEJIOBEKa B
npupoae). Ponb NaneolMTUYECKOTO 4YEIOBEKa B HCUYE3HOBEHUU KPYMHBIX
TPaBOSIAHBIX M XUIIHUKOB. Hayano »moxu NOpou3BOACTBA MHIINM B HEOJHUTE.
ITonceunoe 3emnenenue u Beimac ckora. Yuenue B. M. Bepraackoro o Hoocdepe.
AHTPOIOLICHO3HL.

Tema 7.2

IMPUPOJHBIE PECYPCbhI 1 UX UCITOJIb3OBAHMUE (2 u)

MuHepanbHble, 3HEPreTUYEeCKMe M TulIeBble pecypcbl. Heucuepnaemblie
pecypebl: KOCMUUYECKHUE, KIMMATUYECKHEe U BOAHBIE pecypchl. OTHOCHUTEIBHOCTD
HEUCYEPIIaeMOCTH  pecypcoB. Mcuepmaembie  pecypchl:  BO30OHOBIISIEMBIE
(momopoivie TMOYB, PACTUTENbHBIH W JKWBOTHBIM MHUpP) U HEBO30OHOBISIEMBIC
(aedTh, Ta3, yroiab, pyanl) peCypcChl.

Tema 7.3

IIOCJIEJICTBUSI XO3AMCTBEHHOHN JIEATEJILHOCTH YEJIOBEKA
JIUISI OKPY XX AFOILEM CPEJIBI (2 )

3arpsisHeHue Boznyxa. [IpuuuHBI 3arpsi3HEHUs BO3JyXa U UX MOCIEICTBUS
(yBenmnuenune coxaepxkanusi SO2 u CO, W BIMSHUE Ha KJIUMAT). 3arps3HEHUE
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IIPECHBIX BOA U MHpOBOTO OK€aHa. AHTPOIIONEHHBIE U3MEHEHUS IOYBBI; IPO3HS,
(opMupoBaHUE MPOBATBHO-TEPPUKOHOBOIO THIIA MECTHOCTU. BiusiHue udenoBeka
Ha PACTUTEIbHBII M >KMUBOTHBIA MHp; COKpAIleHHUE BHUIOBOrO pa3HOOOpa3us
KUBOTHBIX, pa3pylleHHUEe CceTed nuTaHus U OuOIEeHO030B. PaanoakTHBHOE
3arpsi3HEHUE.

Tema 7.4

OXPAHA TIIPUPOJBI W IIEPCIIEKTHBBI PAIIMMOHAJIBHOI'O
[MPUPOOITOJIb3OBAHHUA (3 u)

[IpoGnembl  palMOHAIBHOTO MPUPOJONOIB30BAHMS, OXpPaHbl MPUPOJBIL:
3al(MTa OT 3arpsi3HEHHUM, COXpPaHEHUE JTAJIOHOB U MaMATHUKOB IIPUPOIBI,
oOecrieyeHue NOPUPOAHBIMU pecypcamu HaceneHus miaHeTsl. [TJIK. Oumnctka
BBIOPOCOB M CTOKOB, OMOJIOTUYECKHE METO/IbI OOpbOBI C BpeAUTENIMHU. Mephl 1o
00pa30BaHUIO IKOJIOTMUECKUX KOMIUIEKCOB, YKOJIOTHYECKOE 00pa30BaHUE.

Pa3nexn 8

BUOHUKA (6 1)

Hcnonp30BaHUE YEIIOBEKOM B XO3SWCTBEHHOW JACSITENHHOCTH TPHUHIIUIIOB
OpraHM3allMd PACTCHUHW W IKUBOTHBIX. DOPMBI KHBOTO B TPUPOJE U UX
MPOMBIIIUICHHBIE aHAJOTH (CTPOUTEIBHBIE COOPYXKEHHsI, MAIIWHbI, MEXaHU3MBI,
npuOOpkI U T. 11.).

Pe3epBHoe Bpemss — 4 u.
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2.

TEMATHUYECKOE INTAHNPOBAHUNE

10 KJIACC
Ne Pasznen Tema Koa-Bo
n/n 4acoB
1 Brenenne Brenenue 1
Yacrs L. [IpoucxokaeHue 1 HaYaabHbIE 3TANBI Pa3BUTH KU3HU HA 3emJie 12
2-3 | Pazoen 1. MHoroo06pasue ;kuBoro | YpoBHHM OpraHu3alliu KUBOM MaTepUH 2
4-6 | mupa. OcHOBHBIE CBOICTBa kUBOH | KpuTepuu )KUBBIX CHCTEM 3
Marepuu (5 4)
7-8 | Pazoen 2. Bo3HukHOBeHUE ®U3HU | MicTOpHs mpeacTaBiIeHU O BOSHUKHOBEHUH JKU3HU 2
9-10 | Ha 3emuie CoBpeMeHHBIC MPEJICTABICHUS O BOSHUKHOBCHHUH JKU3HU 2
11 | (7a) Teopuu nNpoucxokaeHUsI TPOTOOMONOIMMEPOB 1
12 DBOJIOLMS TPOTOOMOHTOB 1
13 HavasibHble Tanbl OMOJIOrHYeCKON IBOTIOIUN 1
Yacts 1. Yuenue o kierke 37
14 | Pazoen 3. Xumuueckas Heoprannyeckue BeiecTna, BXOASIINE B COCTAB KIETKU 1
15-16 | opranusaunus KIE€TKU bronorndeckue moaumMepsl - OCIKH 2
17-18 | (13 9) OpraHu4eckre MOJICKYJIbI - YTJICBOIbI 2
19-20 OpraHn4eckue MOJIEKYJIbI — )KUPbI U JTUTOUBI 2
21 buosiornueckre noJuMepbl — HyKJIEHMHOBBIE KUCTOTHI 1
22 JTHK — ne3okcupubOoHyKIeMHOBAsT KUCIIOTa 1
23 ["ensl, He Koaupyromue O6enku. [ToHsTHE O TeHOME. 1
24-25 PHK — pubonyknenHnoBasi KHCIOTa 2
26 3audet no TeMam «IIpoucxoxaeHue XKU3HU Ha 3emiie. YUEHHE O 1
KIIETKE.)

27 | Pazoen 4. Peanuzanus AHa0O0IN3M. 1
28 | HacieacTBEeHHOW MHGOpPMAIIUHY. Perynsius akTHBHOCTU T€HOB ITPOKAPUOT 1
29 | Metabonu3zm Perynsauus akTHBHOCTH T'€HOB 3YKapHOT 1
30 |(Bu) Mexanusm obecreueHUs CHHTE3a OelIKa 1
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31 Peanuzauus HacneacTBeHHON MHPOpMALIMK: OMOJIOTUYECKUN 1
CUHTE3 OENKOB
32 DHepreTuyeckuii 0OMeH — KaTaboJIu3M 1
33 ABTOTpO(dHBIN U TeTepOoTpOdHBIN THI OOMEHa BEUIECTB 1
34 3auer no TeMe «Peanuzanus HacieACTBEHHON UH(GOPMALIIH. 1
Merabonusm »

35-36 | Pazoen 5. CtpoeHue u QyHKIIMU [TpokapuoTuyeckas KieTka 2
37-40 | KJIETOK DykapuoTtnueckas kierka. [{luromnasma. 4
41-43 | (16 u) DykapuoTHdeckas kieTka. Kiletounoe spo. 3
44-46 JKy3HEHHBIN UK KISTKH. [[eneHue KIeToK 3
47 Oco0EHHOCTH CTPOCHHS PACTHTEIBHBIX KJIETOK 1
48 KieTouHast Teopust CTpOSHHUSI OpTaHU3MOB 1
49 Hexknerounasidopma xxu3au. Bupycer 1
50 3auer o TeMe «CTpoeHne u PYHKIIUU KIETOK» 1
Yacts 111. Pa3MHoKXeHHMe U pa3BUTHE OPraHU3MOB 27

51 | Pazoen 6. PazamHOXeHUE becrnosioe pa3aMHOXKEHUE pACTEHUN U 5KUBOTHBIX 1
52 | opranu3moB (7 u) ITonoBoe pasMHOKEHUE 1
53-54 Pa3BuTHE MOIOBBIX KIETOK (TaMETOTCHE?) 2
55-56 OceMeHeHuE U OTIOJOTBOPEHUE 2
oS/ 3ader no teMe «Pa3MHOXKEHHE OPraHU3MOB 1
58 Pazoen 1. InpuBuyaabHOE KpaTkue ucropuueckre CBEICHUS 1
59 pPa3BUTHE OPTAHU3MOB Tuns! sitnexkineTok. O00JIOYKY STHITA. 1
60 (19 ) Jlpobnenue 1
61 ["acTpynsinus 1
62 Helipynsiius 1
63 Perynsmmst 5MOpHOHAIEHOTO Pa3BUTHS 1
64 ['eHeTHYECKHI KOHTPOJIb PA3BUTHS 1
65 Ponb HEpBHOM W YHAOKPUHHON CUCTEM B 00ECTICUCHHUH 1

AMOPUOHAIIBHOTO PA3BUTHUSI OPTaHU3MOB
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66-67 [TocTaMOpHOHAJIBHBIN IEPUO]] PA3BUTHS 2
68 OO61ue 3aKOHOMEPHOCTH OHTOTEHE3a 1
69-72 Pa3Butre oprannsMa u okpyxaronias cpeaa 4
713-74 Perenepanus 2
75 O0600menue no reMe «MHAMBUAYaNbHOE pa3BUTHE 1
OpPTraHU3MOB)
76 3ader no TeMe « MHAMBUyaIbHOE pa3BUTHE OPTAaHU3MOBY» 1
Yacts IV. OcHOBBI FeHETHKH U CeJIeKIIHH 25
77 | Pazoen 8. OCHOBHBIC TTOHSITHS Hcropust pa3BUTHS r€éHETUKHU 1
78 | reretuku (2 49) OcCHOBHBIE TTOHSATHS T€HETUKHU 1
79 | Pazoen 9. 3aKkOHOMEPHOCTHU ['ubpunonoruueckuit MeTO N3yUEHUs HACJICIOBAHUS 1
HACJIEI0BaHUs IIPU3HAKOB npu3HakoB I'. Menpneins. JIP «Pemenue renernyeckux 3agad u
(12 ) COCTAaBJICHUE POAOCIOBHBIX»
80 [lepBblii 3aKk0H MeHaenss — 3aKOH TOMUHUPOBAHUS 1
81 Btopoii 3akoH MeHienss — 3aK0H pacllleieHus. 3aKOH 1
YUCTOTHI FaMeT. AHAIM3UPYIOIIEe CKpeIIUBaHNe.
82 Tpernit 3akoH MeH1e1s1 — 3aKOH HE3aBUCUMOTO 1
KOMOMHHUPOBAHUS
83-84 XpoMOCcOMHas TeOpUsl HACIeICTBEHHOCTH. CIIEIIJIEHHOE 2
HaclienoBanue reHosB. JIP «Pemenust reHeTHUECKUX 3a1au)y
85 I'enetuka nosa. HacineqoBanue npru3HAKOB, CIEIIJICHHBIX C 1
IIOJIOM
86-89 ['eHoTHn Kak 1en0CTHAS cucTeMa. B3anmoencTBre reHoB 4
90-93 | Pazoden 10. 3akoHOMEPHOCTH HacnencrtBennas (reHOTUITUYECKAsl) N3MEHUYHUBOCTh 4
94-95 | uameHunBOCTH (6 1) 3aBUCHUMOCTb MPOSABJICHUSI TEHOB OT YCJIOBUI BHEIIHEW CPEJIbI 2
(beHOTHITMYECKAS] K3MEHYHUBOCTD )
96 Pa3zoen 11. OCHOBEI CEJIEKIINU Co3nanne mopoJ1 >KUBOTHBIX U COPTOB PACTEHUM 1
97 (5 9) MeTo1bl CeIEKIINM KUBOTHBIX U PACTCHUM 1
98 Celnekiuss MUKpPOOPTraHU3MOB 1
99- JlocTikeHns 1 OCHOBHBIC HAMPABJICHUSI COBPEMEHHOM 2
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100 CEJIeKIIUU
101 | 3akmroueHue WrtoroBast KOHTpoJIbHAs paboTa 1
102 | Pe3epBHOE Bpems
11 KJIACC
Ne Pasznen Tema Koa-Bo
n/n 4acoB
Yacts 1. YueHnue 00 3B OPraHUYECKOr0 MUpa 49
1-3 | Pa3den 1. 3aKkOHOMEPHOCTH Hcropust npeacTaBieHNi O pa3BUTUHN KU3HU HA 3eMJie 3
4-5 | pa3BUTHSA )KUBOU IPUPO/IBL. [Ipeanoceuiku BO3HUKHOBEHUS Teopuu Y. JlapBuHa 2
6-7 | DBOJIIOLMOHHOE YUYCHUE VYuenue U.J[apBuHa 006 HCKYCCTBEHHOM O0TOOpE 2
8-9 |(261) Vuenue Y.J[apsuHa 00 €CTECTBEHHOM 0TOOpE 2
10-11 BceoOmiast unanMBUIyabHAs U3MEHYUBOCTh, U30BITOUHAS 2
YHCJIICHHOCTh TOTOMCTBA U OTPAHUYEHHOCTh PECYPCOB
12 ®opMbl 60pHOBI 3a CYIIECTBOBAaHUE U €CTECTBEHHBIN OTOOD 1
13 O6pa3oBaHNe HOBBIX BHIOB 1
14 Bun. Kputepuu u reneTnyeckas 1eJ10CTHOCTh BUAA 1
15 [TonynaimoHHas CTpyKTypa BUaa 1
16 Marepuai yist eCTECTBEHHOTO 0TOOpa. DBOJIOIMOHHAS POJIh 1
MYyTalUl
17 I'eHeTnyeckue MpoIecchl B MOMYJISAIUSIX 1
18 dopmbl ecTecTBEHHOT0 0TOOpa. JBMmKymuit oT00p 1
19 Crabunm3upyronmii oroop 1
20 PaspeiBaromuii, uiam TU3pYNTUBHBIN, 0TOOD 1
21 ITosoBo# 0T6OP 1
22 [Tprcnoco6IeHHOCTh OPTraHU3MOB K YCIIOBHUSIM BHEIITHEH CPEJIbI 1
KaK pe3yJbTaT ACHCTBHUS €CTECTBEHHOTO 0TOOpa
23 [TpucnocoObuTeNnbHBIE 0COOEHHOCTH CTPOCHUS, OKPACKH Tella U 1

IMOBCACHUA ) XMBOTHBIX
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24 3a0oTa 0 MOTOMCTBE 1
25 ®dwusznonornueckue agantanui. OTHOCUTEIBHBIA XapaKTep 1
IPUCIIOCOOJIEHHOCTH OPraHU3MOB
26 Buioo6pa3zoBanue kak pe3yiabTaT MUKPOIBOJIIOIUU 1
27-29 | Pazoden 2. Makpo3BOIIOLHUA. I'1aBHBIE HanpaBiIeHHs] OMOJIOTMYECKOM 3BOJIOLUU 3
30-31 | buonoruueckue nociaeaCTBUSA buonorunyeckuii mporpecc 1 OMOJIOTHYECKUN perpecc 2
32-33 | mpuobpereHust mprucrnocoOIeHUA [TyTu noctmxeHus OUOJIOTUUECKOro mporpecca 2
34-36 | (23 9) Pe3ynbTaThl SBOIIOLMH. 3
37 O6001eHue Ha TemMy «I JTaBHbIE HaNpaBlIeHUs] OMOJIOTHYECKOM 1
HBOJTIOLIAN
38 Makpo3BOJTIOIHSL. 1
39 AporeHes; CyIHocTb apoMOp(HBIX U3MEHEHHUI U UX POJIb B 1
HBOJIIOIIUHU
40 Bo3HuKHOBEHNE KPYITHBIX CUCTEMATHYECKUX TPYIIN KUBBIX 1
OpraHU3MOB
41 AJIoreHes u mporpecCUuBHOE MPUCTIOCOOIEHNE K 1
OTpEJICTICHHBIM YCIIOBUSM CYIIECTBOBAHUS
42 Kararenes kak ¢popma 10CTHIKEHUSI OHMOJIOTHUECKOTO 1
IPOIBETAHUSI TPYIINT OPTaHU3MOB
43-45 OCHOBHBIE 3aKOHOMEPHOCTHU BOJIIOLIMU: JUBEPTECHIIHS, 3
KOHBEPTEHIINSI, MTapajuIesin3M; MpaBriia SBOIOIUU TPy
OpraHU3MOB
46 3nauenue pabot A. H. CeBeprioBa 1
47 [TpaBuiia 3BOTIIONNYU 1
48 3auder no TeMe «Makpo3Boutonusa. buonornyeckue
TIOCIICJICTBUSL TPUOOPETEHUS TPUCTIOCOOTICHII»
Yacrs I1. PasBuTne OpraHn4eckoro Mmupa 21
49-50 | Pazoen 3. Pa3BuTHe U3HU Ha PazBuTHe )XH3HM B apXeHCKON U MPOTEPO30NUCKOM Ipe 2
51-53 | 3emue (11 4) PazBuTHe )XM3HM B MaJIC030MCKOM Ape 3
54-56 Pa3BuTHE )XM3HH B ME3030MCKOI pe 3
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57-59 Pa3BuTure )xn3HM B KAWHO30MCKOM Ape 3
58 | Pazoen 4. TlpoucxoxneHue [TosioxkeHne Ye0BeKa B CUCTEME KMBOIO MHUPa 2
60 | gemoBeka (10 u) DBOJIIOIMUS IPUMATOB 1

61-63 Crtaauu HBOJIIOIMY YETIOBEKA: IPEBHEHIIINI YelI0OBEK, TPEBHUMN 3

YeJIOBEK, IMEPBHIC COBPEMEHHBIC JTFOIH
64 [lonynsunonHas cTpykrypa Buga Homo sapiens 1
65 Pa3zBuTHne wienopasaenbHoi peun. Poik Tpyma B mporecce 1
IIPEeBpAICHUs 00C3bsHBI B YCJIOBEKA
66-67 CoBpeMEeHHBIH dTamn IBOTIOINH YeJIOBEeKa 2
Yacts I11. B3auMoOTHOLIEHHS OPTraHM3Ma U CPeAbl 31

68-69 | Pazoden 5. buocdepa, ee ctpykrypa | CTpykTypa 6uochepbl 2

70-72 | u pynkuuu (5 1) Kpyrosopor BelecTs B npupojie 3

73-74 | Pazoen 6. )Xuznb B coobmectBax. | Mcropust hopmupoBanusi cooO1IECTB KUBBIX OPraHU3MOB 2

75-76 | OCHOBBI PKOJIOTHH buoreorpadus. OcHOBHBIE OMOMBI CYyIITN 2

77-78 | (11 9) B3auMOOTHOIIEHUS OpraHUu3Ma M CPEIbI 2
79 ®opMbI B3aMMOOTHOIIIEHUH MEXTy OpraHU3MaMU 1
80 [To3uTHBHBIE OTHOIICHUSI —CUMONO03: KOOTIepaIus, 1

MYTYyaJIi3M, KOMMEHCAJIH3M.
81 AHTHOMOTHYECKHE OTHOIICHHS . XUIITHUIECTBO, TAPA3UTH3M, 1
KOHKYPEHITHSI.
82 [TpoucxoxaeHne u BOJIOIMS MTapa3uTU3Ma 1
83 HeliTpanbHble OTHOLIEHHUS] —HEUTPAINU3M. 1
84-85 | Pazoen 7. buochepa u yenoBex. Bo3zaeiicTBre yenoBeka Ha MPUPOIY B MPOLECCE CTAHOBICHUS 2
Hoocdepa (9 4) oOmecTBa
86-87 [IpupoiHbIE pecypchl U UX UCIIOIb30BaHUE 2
88-89 [TocnencTBus X035MCTBEHHON NEATEILHOCTH YEJIOBEKA IS 2
OKPY’KAIOIIEH CPEIbI
90-92 Oxpana npupoIbl U NEPCHEKTUBBI PALIMOHAIBHOTO 3
IPUPOIOTIOIH30BAHUS
93-94 | Pa3zoen 8. buonuka Vcnonp3oBaHue 4€I0BEKOM B XO3HWCTBEHHOU JESATEILHOCTH 2
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(6 1)

IPUHIMIIOB OPTAHU3ALIMU PACTEHUM U KUBOTHBIX.

95-96 @DopMBbI )KUBOTO B MPUPOJIE U UX MPOMBIIIJIEHHBIE AaHAJIOTH 2
97- [ToBTOpEHUE MPONIEHHOTO MaTEpralia 4
100
101 WroroBas KOHTpoJibHAs paboTa 1
102 | Pe3epBHOE Bpems
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