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Tanmo 2024-2025 roa



NOACHUTENbHASA SAMMUCKA

Pabouasa nporpamma no 6uonoruu ans 10-11 knaccos (coctaBneHa Ha
OCHOBE:

«  ®depepanbHOro KOMMNOHEHTa rocyAapCTBEHHOIO
cTaHgapTa cpeaHero (NofHoro) oduiero
o6pasoBaHna Ha NPOUITLHOM YPOBHE (YTBEPXKAEH
npukasom Ne 1089 ot 05.03.2004 r. MuHuctepctBa
obpasoBaHunga PO);

« [lpnmepHon nporpammbl cpegHero (NonHoro) obLero obpasoBaHnA
no éuosnornmn (NPOUNbHbLIN YPOBEHD);

« OCHOBHOW oOpasoBaTenbHOW NporpaMmmbl cpeaHero (MOSHOro)
obuiero obpasoBaHus MKOY «Tangosckas COLL» naydeHnem
OTAENbHLIX NPeaMETOB

1. INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPEJIMETA
BUOJIOTHUHU B 10 — 11 KITACCAX HA YIJIYBJIEHHOM YPOBHE

JIMYHOCTHBIE Pe3yJibTAThI 0CBOEHUS OCHOBHOM 00pa3oBaTe/IbHOM
MPOrpaMMBbl J0JZKHBI OTPAXKATH !
1) poccuiickyo rpakJIaHCKYIO UIECHTUYHOCTb, IATPUOTU3M, YBAXKEHHUE K CBOEMY
HapoA4y, YyBCTBa OTBETCTBEHHOCTH Iiepea PoauHoM, rop10cTH 3a CBOM Kpail, CBOKO
Ponuny, npouuioe n HacToslee MHOTOHAMOHAJIBHOTO Hapoaa Poccuun, yBaxkeHue
rocyJapCTBEHHBIX CUMBOJIOB (Tep0, diar, THMH);
2) rpaxAaHCKYI0 TTO3UIIMIO KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCUMCKOTO
00111eCTBa, OCO3HAIOIIIETO CBOM KOHCTUTYIIMOHHBIC MpaBa U 00s3aHHOCTH,
YBXKAIOIIET0 3aKOH U MPaBOIOPSI0K, 00J1a/1at0IIEro 4yBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAJUIIMOHHBIE HAIIMOHAJIbHBIE U
oO0111eueTIoBeYeCKrEe TYMAHUCTUYECKHUE U IEMOKPATUUECKUE IIEHHOCTH;
3) TOTOBHOCTB K CITykeHHI0 OTEUYeCTBY, €ro 3aIuTe;
4) copMUPOBAaHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIBTYp, @ TAaKXKE Pa3IMIHbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MecCTa B OJIUKYJIbTYPHOM MHUPE;
5) chopMUPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIMTAHUS B COOTBETCTBHH C
0O0IIIEeYeIOBEYECKUMH IIEHHOCTSMHU U UJIeaIaMH TPaKIaHCKOTO OOITIECTRA,;
TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIILHOM, TBOPUYECKOW M OTBETCTBEHHOMN
JIESITETbHOCTH;
6) ToJIEpaHTHOE CO3HAHUE U MOBEACHUE B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH JUAJIOT C IPYTUMH JIFOABMU, TOCTUTATh B HEM
B3aMMONOHUMAHMSI, HAXOJAUTh OOIIKE LIEJTM U COTPYAHUYATD ISl UX JOCTUKEHUS;



7) HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMHU, IETbMH MJIAJIIIET0 BO3pacTa,
B3POCJILIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOMN U APYrUX BUAAX NESITEIHHOCTH;
8) HPAaBCTBEHHOE CO3HAHUE U MOBEJICHUE Ha OCHOBE YCBOEHHUS 00IIEUETI0BEYECKUX
LICHHOCTEH;
9) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO,
Ha MPOTSKEHUU BCEH KU3HU; CO3HATEIIBHOE OTHOLIEHUE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCHEIIHON TPO(ecCHOHaIbHOM 1 00IIeCTBEHHOM
NeSTEeIbHOCTH;
10) acTeTueckoe OTHOILIIEHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUN;
11) npunsiTHE U peanu3aluio IEHHOCTEN 3I0pOBOro U OE30MacCHOT0 00pa3a KU3HHU,
NOTPEeOHOCTH B (PU3MUECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHSATUSAX CIIOPTUBHO-
03/I0POBUTEIHLHOU JI€SITEILHOCTBIO, HEIPUSITUE BPEIHBIX MPUBBIUEK: KYPEHHUSI,
yHOTPEOJICHHS] AJIKOT0JIs1, HAPKOTHKOB;
12) 6epexxHOoe, OTBETCTBEHHOE Y KOMIIETEHTHOE OTHOIICHUE K (PU3HMUECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBbIO, Kak COOCTBEHHOMY, TaK U JIPYyTHUX JIIOJICH, YMEHHE
OKa3bIBaTh MEPBYIO MOMOIIIb;
13) oco3HaHHBIN BEIOOP OyayIel mpodeccuu 1 BO3MOXKHOCTEHN peaau3aiuu
COOCTBEHHBIX )KM3HCHHBIX IJIaHOB;
OTHOIIIEHUE K MPO(PECCHOHATBLHOM NESITEIbHOCTH KaK BO3MOKHOCTH Y4aCcTHs B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIICHAITMOHAIbHBIX
npo0iem;
14) chopMHUPOBAHHOCTH IKOJIOTHUECKOTO MBIIUICHUS, TOHUMAHUSI BIUSHUS
COI[MATIbHO-Y)KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHOMN U COIIUATBHOMN
CpeIlbl; IPUOOPETEHHE OIBITAa KOJIOTO-HANPABICHHON JACSTEIHHOCTH;
15) oTBETCTBEHHOE OTHOIIICHHE K CO3/IaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO
MIPUHATHS NEHHOCTENW CEMENHOM KU3HH.

MertanpeaMeTHbie pe3yJbTAThI OCBOCHUSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl J0JZKHBI OTPAKATh:
1) ymeHue caMoCTOATENbHO ONPEAENATh eI AeATEIbHOCTH U COCTABIIATh TUIaHbI
NEeSATEIbHOCTH; CAMOCTOSITENBHO OCYIIECTBISATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH ACATEIBLHOCTD; UCIOJb30BATh BCE BO3ZMOXKHBIEC PECYPCHI JIs
JIOCTUKEHUSI IOCTABJICHHBIX 1I€JIEH U pealin3alluy IJIaHOB JEATEIbHOCTH;
BBIOMPATH YCIEITHBIC CTPATETUH B PA3IMYHBIX CUTYAIIHIX;
2) yMeHue POyKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JEATEeIIbHOCTH, YUYUTHIBATH MO3UIUU JPYTUX YYACTHUKOB JIESITEIIbHOCTH,
s dexTUBHO pa3pemarbh KOHPIUKTHI;
3) BnajsicHNE HaBBIKAMU MTO3HABATEIIBHON, YU€OHO-UCCIIEIOBATEIBCKOMN U
MPOEKTHOM JeATEIbHOCTH, HABBIKAMH pa3pelleHus MpoOIeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSATEJIbHOMY IMOUCKY METOJ/IOB PEIICHUS IPAKTUUECKUX 3a]1ay,
MIPUMEHEHUIO Pa3JIMUYHBIX METOO0B MTO3HAHMUS;
4) TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITEIbHON MH()OPMAIIMOHHO-
MO3HABATENLHOMN JIEATEeIbHOCTHU, BJIaJICHUE HABBIKAMU TOJIyYEHUST HEOOX0IUMOM
uH(OpMAaIUU U3 CIOBApel pa3HbIX TUIIOB, yMEHUE OPUEHTUPOBATHCS B PA3ITUUHBIX



MCTOYHUKAX UHPOPMALIUU, KPUTUYECKU OIIEHUBATh U UHTEPIPETUPOBATH
uH(}OPMAITHIO, TIOJTYIaeMYI0 U3 PA3JIUIHBIX HCTOYHUKOB;

5) yMeHHue UCTIOJIb30BaTh CPECTBAa NH(POPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHonorui (nanee - UKT) B pemieHUr KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOII0IEHHEM TPEOOBAHMIA SPTOHOMUKH, TEXHUKA
0€30MacHOCTH, TUTUEHBI, PeCyPCOCOEPEIKECHHUSI, TPABOBBIX U ATUIECKUX HOPM,
HOpM MH(POPMAITMOHHON 0€3011aCHOCTH;

6) yMeHUE OTNpeAesITh Ha3HAYCHUE U (PYHKIIUU PA3IUYHbBIX COLUATBHBIX

HHCTHUTYTOB,

7) yMEHUE CaMOCTOATEIBHO OLIEHUBATh U MPUHUMATD PEIICHHUS, ONIPEACIISIONINE
CTPATErUIO MOBEACHUS, C YUETOM I'PAXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

8) BiajicHHE SI3bIKOBBIMU CPEJICTBAMHU - YMEHUE SICHO, IOTUYHO U TOYHO U3JIaraTh
CBOIO TOYKY 3PEHUsI, UCITOIb30BaTh aJICKBATHBIE SI3bIKOBBIEC CPENICTBA;

9) Bi1ajieHNe HaBBIKAaMU MTO3HABATEIbHON pe(IEKCUU KaK OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN U MBICIIMTEIBHBIX MTPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUWU, TPAHUIL] CBOETO 3HAHUS U HE3HAHMS, HOBBIX ITO3HABATEIbHBIX 3a7a4 U

CpeacTB UX JOCTHIKCHUA.

IlpenmeTHbIe pe3yJbTaThl 0CBOeHUs npeaMmeTHoi oonactu «bUOJIOT M Sy

TpeGoBaHus K pe3yibTaTaM 0CBOEHHSI
OOIl COO (@I'oC C0O0)

YTouHeHHbIe U KOHKPETH3HMPOBaHHbIE IIAHUPYEMbIe
pe3yJabTaThl 0CBOEHUs Y4eOHOT0 mpeIMeTa

e c(hOPMHUPOBAHHOCTb OCHOB LIEJIOCTHOM
Hay4HOW KapTHUHBI MUDA;

e (opmMupoBaHHE TOHUMAHUS
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HaYK;

e c(hOpMUPOBAHHOCTb TOHUMAHMS
BJIMSTHHSL €CTECTBEHHBIX HAyK Ha
OKpY’KaloIIyIO0 cpeay,
HKOHOMHYECKYIO, TEXHOJIOTHIECKYTO,
COLMAJIBHYIO U ATUYECKYIO CephI
JeSITeTbHOCTH YeIIOBEKa;

e CO3JaHUE YCIIOBUM JUISl pa3BUTHUSA
HaBBIKOB y4eOHOM, TPOEKTHO-
MCCIIEI0BATEIIBLCKON, TBOPUECKON
NesITeIbHOCTH, MOTUBAIIUU
o0yJaroImuxcs K CaMOPa3BUTHIO;

e c(hOpMHUPOBAHHOCTb YMEHUI
aHaJTM3UPOBATh, OLICHUBATB,
MIPOBEPATH HA JOCTOBEPHOCTDH U
000011aTh HAYYHYIO HH(OPMALIHIO;

e cOpMUPOBAHHOCTH HABBIKOB
6e3omacHoil paboThI BO BpeMs
MPOEKTHO-UCCIIEIOBATEIBCKON 1
HKCIEPUMEHTATBHOM NesTeIbHOCTH,
MIPU UCTIOJIb30BAaHUH J1aOOPATOPHOTO
00opyI0BaHUs;

IIpeameTHbie pe3yabTaThl H3YUYeHHUS

npeametHoi o6saactu "buosorus"

BbinycKHHK Ha yri1y0JIeCHHOM YPOBHe
HAYYHUTCH:

e OIICHHUBaThb pOJb OUOJOTMYECKUX OTKPBITHH H
COBPEMEHHBIX MCCIIEIOBAHUN B Pa3BUTUU HAYKH U B
IIPAaKTUYECKON JESITEILHOCTH JIOACH;

e OIIGHHMBAaTh poOJIb OuoMOrMM B  (POPMHUPOBAHUU

COBPEMEHHOMN Hay4HOU KapTUHBI MHpa,
MIPOrHO3UPOBATh MEPCIEKTUBBI Pa3BUTUS OUOJIOTHH;
e YCTaHaBJIMBAaTh " XapaKTEepU30BaTh CBA3b

OCHOBOIIOJIATAIOIIMX ~ OHOJOTMYECKUX  MOHATHH
(kneTka, opraHusM, BHJ, dKOcHcTeMa, Ouocdepa) c
OCHOBOIIOJIArAIOLIUMHU MOHATUSAMU JpYyTHX
C€CTCCTBCHHBIX HAYK;

e O00OCHOBBIBaTb CHCTEMY B3IJIAJIOB Ha JKUBYIO
OpUpPOJy M MECTO B HEH ueloBeKa, NPUMEHss

OMOJIOTHYECKHUE TEOpHH, YUCHHS, 3aKOHBI,
3aKOHOMEPHOCTH, MMOHUMATh TPaHUIIBI ux
MIPUMEHUMOCTH;

e TIPOBOJUTH y4e0HO-UCCIIEeIOBATENBCKYIO

NeSTeNIbHOCTh MO OHMOJOTMH: BBIABUTaTh TUIOTE3bI,
IUTAHUPOBATh padoTy, OTOMpaTh U MPeoOPa30BLIBATH
HE00X0IUMYIO uHpOpMaIuIo, MIPOBO/IUTH
OKCIIEPUMEHTBI, HWHTEPIPETUPOBATh  PE3YJIbTATHI,
JenaTh  BBIBOABI HA  OCHOBE  IOJYYEHHBIX
pe3yJIbTaTOB.

e BBUBIAT W OOOCHOBBIBATH  CYILECTBEHHBIE
0COOCHHOCTH Pa3HbIX YPOBHEH OpraHU3aluU KU3HU;

e YCTAHABIMBATH CBsI3b CTPOCHHMsST W  (QyHKIMA




BKJIIOYAIOT Pe3yabTaThl:

1) chopMHPOBaHHOCTH CHCTEMBI 3HAHHIA
00 00X OMOTOTUIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX;

2) copMHPOBAHHOCTH YMEHHIHA
WCCIIEIOBATh U aHAJTU3UPOBATH
OHOJIOrnYecKrue OOBEKTHI U CUCTEMBI,
OOBSICHATH 3aKOHOMEPHOCTH
OMOJIOTMYECKHX TPOIIECCOB U SBJICHHIA,
MIPOTHO3UPOBATH MOCIICICTBHS 3HAYUMBIX
OHOJIOTHYECKUX HUCCIACAOBAHMIA;

3) BiIaJicHUE YMEHHSIMU BBIJIBUTATh
TUIOTE3bl HA OCHOBE 3HAHUI 00
OCHOBOIIOJIATAIONIMX OUOJIOTHYECKUX
3aKOHOMEPHOCTSIX U 3aKOHaX, O
MIPOUCXOXKIACHUU M CYITHOCTH KU3HH,
rII00aTBHBIX U3MEHEHUSIX B Onocdepe;
MIPOBEPATH BBIJIBUHYTHIC TUTIOTE3bI
IKCIIEPUMEHTAIILHBIMH CPEJICTBAMH,
(bopMyIHpys LIENIb UCCIICTOBAHHS,

4) BnasieHHE METOJJaMH CaMOCTOSTEIbHOM
MOCTAHOBKH OMOJIOTMYECKHX
9KCIIEPUMEHTOB, ONMCAHUS, AaHATTN3a U
OLICHKH JIOCTOBEPHOCTH MOJY4EHHOTO
pe3ynbTara;

5) chopMUPOBAHHOCTH YOSKICHHOCTH B
HEOOXOIMMOCTH COOTIOJICHUST I THYECKUX
HOPM U DKOJIOTUYECKUX TPeOOBaHUI Mpu
MPOBEACHUU OMOJIOTUYECKUX
HCcCIeJOBaHUH.

OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJIEKYJ, UX POJIb
B IIpoLieccax KJIETOYHOTO METab0IU3Ma;

pemiarh 3a7a4u Ha onpeJielieHre
nocnenoBaresnbHocT HykiaeoTuaoB JIHK u nPHK
(MPHK), antuxkononoB TPHK, mocnemnosarensHocTn
AMUHOKHCIIOT B MOJIEKyJie Oeska, MPUMEHss 3HAHUS
0 peakIMsX MATPUYHOTO CHUHTE3a, T'C€HETHYECKOM
KOJIe, MPUHIIUIIE KOMITJIEMEHTapHOCTH;

JeNnaTh  BBIBOABL 00  HM3MEHEHMSIX, KOTOpbIE
MPOU30MAYT B MpoOlECCax MAaTPUYHOTO CHUHTE3a, B
ciydae M3MEHEHUS MOCIIEI0BATEILHOCTH
nykieornaos JTHK;

cpaBHMBaTh (Da3bl JAENEHUS KJIETKH; pellaTh 3aJadu
Ha  OINpEJCICeHHe W  CpPaBHEHUE  KOJUYECTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B
KJIETKaX MHOTOKJIETOYHBIX OpPraHW3MOB B pPa3HBIX
(hazax KJIETOYHOIO [IUKJIA;

BBISIBJISITH ~ CYIIECTBEHHBbIE TPU3HAKH  CTPOCHHUS
KJIETOK OpraHU3MOB pa3HbIX I[APCTB  KUBOU
MIPUPO/BI, YCTAaHABIMBATH B3aUMOCBSI3b CTPOCHHS U
(GyHKIMI 9acTeil 1 OpraHOMAO0B KICTKH;
00OCHOBBIBATh ~ B3aUMOCBSI3b  IJIACTHYECKOTO |
SHEPTEeTUYECKOr0 OOMEHOB;

CpaBHUBATH MIPOIIECCHI MJIACTUYECKOTO u
SHEPreTHYEeCKOro  OOMEHOB, MPOUCXOISIINX B
KJIETKaX >KUBBIX OPTraHU3MOB;

ONpENENATh KOJUYECTBO XPOMOCOM B  KJIETKax
pacTeHUN OCHOBHBIX OT/ENIOB HA Pa3HBIX H3Tamax
KU3HEHHOTO 1IMKJIA;

pemarts TEeHEeTHYeCKHe 3aladyd Ha JUTHOpUAHOE
CKpelIMBaHue, CIEIUICHHOE (B TOM YHUCJE C TI0JIOM)
Hacle[OBaHWE, aHAJU3UPYIOIIee  CKpEUIMBaHUE,

IIPUMCHSA 3aKOHBbI HaCJICACTBEHHOCTH u
3aKOHOMCPHOCTH CHCIUVICHHOI'O HACJICAOBAHUAA,
PaCKpLIBATH IMIPHUYUHEBI HaCJICICTBCHHBIX

3a0oyeBaHMd, apryMEHTUPOBAaTh HEOOXOANMOCTH
Mep IPeaynpekIeHNs TAKUX 3a00JIeBaHUIA;
CpPaBHHMBaTh  pasHble  CIIOCOOBI  PAa3MHOMKECHUS
OpraHU3MOB;

XapaKTepu30BaTh OCHOBHBIC OJTallbl OHTOTCHE3a
OpraHH3MOB;

BBIABJIATE TPHUYMHBI M CYHICCTBCHHBIC IMPU3HAKH
MO (PUKAIMOHHON U MyTallMOHHON W3MEHYMBOCTH;
000CHOBLIBATH POJIb USMEHYUBOCTU B €CTCCTBCHHOM
U UCKYCCTBEHHOM OTOOpE;

00OCHOBBIBATh 3HAUCHHE PA3HBIX METOJOB CEICKIINU
B CO3[JaHUU COPTOB PACTECHUH, MOPOJ KHUBOTHBIX W
IITAMMOB MUKPOOPTaHH3MOB;

000CHOBLIBATE IMPUYIUHBL U3MCHSIACMOCTHU n
MHOT000pa3usi BHJOB, NPUMEHSS CHHTETUYECKYIO
TEOPHIO IBOJTIOLINY;




XapakTepu30BaTh  MOMYJSIIUIO  KaK  €IUHUILY
9BOJIIOLIMH, BUJ KaK CUCTEMAaTUYECKYI0 KaTeropHuIo U
KaK pe3yJbTaT SBOJIIOIINH;

yCTaHABIMBAaTh CBSI3b CTPYKTYpPhl M  CBOWCTB
9KOCUCTEMBEI;

COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB M DHEPTUH B
9KOCUCTeME (CeTH MHTaHUs), MPOTHO3UPOBATH HUX
W3MEHEHHUS B 3aBHCHUMOCTH OT M3MEHEHHs (PaKTopoB
CpeIbl;

apryMEHTHUPOBATh  COOCTBEHHYIO  TO3MIMIO IO
OTHONIICHUIO K OKOJIOTMYECKUM IMpoliemMaM H
MOBEJICHUIO B IIPUPOJIHON CpPELIE;

000CHOBBIBATh HEO00X0IMMOCTh YCTOHYHBOTO
Pa3BUTHUA KaK YCJIOBUS COXpaHEeHHs Ouocdepsl;
OIICHUBATh IPAKTUYECKOE M OSTUYECKOC 3HAYCHHE
COBPEMEHHBIX  HUCCJIENOBaHHM B OHOJOTHH,
MEUIHE, 9KOJIOTHH, OMOTEXHOJIOTHH;
000CHOBBIBATh COOCTBEHHYIO OIICHKY;

BBISIBJISITh B TEKCTE€ OHOJOTHYECKOTO COAEpKAHUS
po0JIeMy ¥ apryMEHTHPOBAHHO €€ OOBSICHSTH;
MPEICTaBIATh OMOJOTHYECKYI0 HHPOPMAIUIO B BUE
TEKCTa, TAOIUIIbI,

cXeMbl, Tpaduka, AHarpaMMbl U JeJIaTh BBIBOABI HA
OCHOBaHUU MPEJICTaBICHHBIX JAaHHBIX;
mpeoOpa3oBeIBaTh Tpaduk, TAOIUIYy, AWArpaMMY,
CXEeMY B TEKCT OMOJIOTUYECKOTO COACPKAHUSI.

Boinycknuk  na  yenyonennom  ypoeHe  noyuum
603MONCHOCMD HAYUUMBCA:

OpP2aHU308b16aMb U NPOBOOUMDb UHOUBUOYATLHYIO
UCCIe008amMenbeKyl0  0esamenbHoCmy no  OuoIo2uU
(unu paspabamvléams UHOUBUOVATILHBIL NPOEKM):
8bI0GUCAMb  2UNOMeE3bl,  NIAHUPOBAMb  pabomy,
ombupams U  npeodpPaz06vieamsb  He0OXO0OUMYIO
ungopmayuro, npo8oOUMb IKCHEPUMEHM b,
UHMEPNPEemuposams pe3yibmamol, 0elams 6bl800bl
Ha OCHOBe NONYUEHHBIX pe3yrpmamos,
npeocmasiams NPOOYKmM C80UX UCCAEO08AHUL,
NPOCHO3UPOBAMb  NOCeOCMEUst  COOCMBEHHbIX
UCCIe0068aAHULL €  YYemOoM IMU4YecKux HopmM U
9IKOI02UYECKUX MPeOO8AHUL;

8bl0eNIAMb cywecmeeHmbvie ocobenHocmu
JHCUSHEHHLIX — YUKIO8  npeocmasumenell  pasHulxX
0Omoeno8  pacmeHutl U MUNO8  HCUBOMHDBIX,
u300pasicamsd YUKIbl pazeumus 8 8uoe cxem;
AHATU3UPOBAMDb U UCNOTL308AMb 6  pPelleHUU
VUeOHbIX U UCCIe008AMENbCKUX 3A0aY UHDOPMAYUIO
O  COBPEMEHHbIX  UCCAEO008AHUSX 8  Ouosocul,
Meouyune u IKOL02UU;

apeymeHmupoeams — HeoOXo0UMOCmb  CUuHme3da
eCMeCmBeHHOHAYYHO20 U COYUOLYMAHUMAPHOZO




3HAHUS 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,
MOOenuposams — U3MEHeHue  dKocucmem — Nnoo
GUAHUEM PA3IUYHBIX epynn ¢axkmopos
OKpYyicaroujetl cpeob,

8bIABIAMbL 8  npoyecce  UCCIE008AMENbCKOU
0esAmenIbHOCmU ~ NOCAeOCmBUs  AHMPONO2EHHO20
8030€licmBUsi HA IKOCUCMEMbL C80€20 PecUoHd,
npeonazams Cnocoobl CHUNCEHUS AHMPONO2EHHO20
8030¢eliCcmaUst Ha IKOCUCTEMDbL,

UCNONb306aMb  NPUOOpEmeHHble KOMNemeHyuu 8
NPAKMU4eckol  0esimenbHOCmU U NOBCEOHEBHO
JHCUHU, ONIS1 NPUOOpemeHUs. Onvlma OessmelbHOCMU,
npeduwecmsyoueli.  npoheccUoOHaIbHOU, 6 OCHO8e
KOMOpot iedcum Ouono2us Kak y4eOHulil npeomen.




COHEPKAHUE ITPEAMETA BHUOJIOI' MU B 10—11 KJITACCAX

10 KJIACC

Bgenenne (1 4)

Mecto kypca «OOmas OHOJOTHS» B CHCTEME E€CTECTBEHHO-HAYYHbIX
JTUCIUIUINH, a TakKe B Onosiorndyeckux Haykax. Llenum u 3agaun kypca. 3HaueHue
npeaMeTa JUisl TIOHUMaHUsI €IMHCTBA BCETO >KUBOTO U B3aMMO3aBHUCHUMOCTH BCEX
yacTteil 6nocdepnr 3emun. buonorus kak Hayka; mpeIMeT U METOJbl U3Y4YeHHUs B
ouonornu. OOmas Ouoyorvsi — JUCHMIUIMHA, HW3YyYalollas OCHOBHBIE
3aKOHOMEPHOCTH BO3HUKHOBEHHUSI, Pa3BUTUS W MOJJCP>KaHUS KU3HU Ha 3emIe.
OOmrast OwonorMs Kak OJWH W3 HWCTOYHUKOB (DOPMUPOBAHUS TUATCKTHUKO-
MaTEepPUATMCTHYECCKOTO MHUPOBO33peHUs. OO0meOnonorndeckue 3aKOHOMEPHOCTH
— OCHOBa PAIlMOHAIBHOTO MPHUPOJIONOIH30BAHUS; COXPAHEHUE OKPYKAIOIIEeH
Cpenbl; WHTEHCH(DHUKAIINN CETbCKOXO03SHUCTBEHHOTO MPOU3BOJICTBA U COXPAHCHHSI
3M0pOBbsl YesoBeka. CBsi3b OMONOTHYECKUX MUCIUIUIMH C JAPYTMMH HayKaMu
(xumuel, puzukou, reorpadueii, actpoHoMue, ucropueit u ap.). Ponp 6uonoruun
B (h)OpMUPOBAHNY HAYUHBIX TIPEACTABICHUNA O MUPE.

Yacrsl
[MPOUCXOXIEHWE N1 HAYAJIBHBIE OTAIIbI PASBUTHU A )KM3HU HA
3EMIJIE (12 4)

Pa3pnen 1

MHOTI'OOBPA3HE KMBOI'O MHPA. OCHOBHBIE CBOHWMCTBA
"KUBOM MATEPHH (5 u)

Tema 1.1

YPOBHU OPT AHU3ZAITNU XXUBOU MATEPHH (2/3 u)

XKu3ap kak ¢opma CYIIECTBOBAHUS MAaTECpPUHU; OMPEICICHUS TOHATHS
«oKU3HbY. JKU3HB U )KMBOE BEIECTBO; KOCHOE U OMOKOCHOE BEIIECTBO OUOChEpHI.
YpoBHM oOpraHu3anv KWUBOH MaTepUM W TPUHIUIBI WX  BBIICICHHUS;
MOJIEKYJISIPHBIN,  CyOKJIETOYHBIM, KJICTOUHBIA, TKAaHEBBII U  OpPraHHBIN,
OpPraHU3MEHHBIN, TOMYJSIMOHHO-BUIOBON, OMOIIEHOTHYECKU H OuochepHsbIit
YPOBHH OpTaHU3aIH KUBOTO.

Tema 1.2

KPUTEPUU XKUBBIX CUCTEM (3/5 u)

EauHCTBO XMMHYECKOTO COCTaBa »HWBOW MAaTE€pPUHU; OCHOBHBIC TPYMIIBI
XUMHUYCCKUX DJIEMEHTOB M MOJICKYJI, 00pa3yIolnue >KMBOC BEIISCTBO OMOCHEpHI.
Knerounoe cTpoeHue OpraHu3MoB, Hacensommux 3emito. OOMEH BeIecTB
(MeTaboyM3M) M CaMOperyJisiiius B OHOJIOTMYECKUX CHUCTEMax; IOHSATHE O
rOMEOCTa3e KaK YCIOBUU CYIIIECTBOBAHUS KUBBIX cucTeM. CaMOBOCITPOU3BEICHUE;
HACJICICTBEHHOCTh M M3MEHYMBOCThH KaK OCHOBA CYIIIECTBOBAHMSI KUBOH MaTEepHH,
WX TIPOSBIICHUS HA Pa3IMYHBIX YPOBHSIX OpraHU3aIliH KMBOTO. PocT M pa3BuTHe.
PaznpaxxumMocTh; (Gopmbl W30HMpaTEIBbHOW pEaKIMK OPTaHW3MOB Ha BHEITHUE
BO3nelicTBHS (O€3yCIIOBHBIE M YCIOBHBIC PE(QIICKCHI, TAKCHUCHI, TPOMHU3MBI U
HACTUM). PUTMUYHOCTH TIPOIIECCOB JKU3HEACATEIHHOCTH; OUOTOTHIECKUE PUTMBI U
WX aJlaliTUBHOE 3HauYeHUe. JJUCKPETHOCTh )KMBOTO BEIIECTBA M B3aUMOOTHOIIICHUE



YacTH U 1IeJIOro B OMocucTeMax. JHEPro3aBUCUMOCTh )KMBBIX OPTaHU3MOB; (hOPMBI
MOTPEOJICHUS SHEPTUH.

Paznen 2

BO3HUKHOBEHMUE KU3HU HA 3EMJIE (7 4)

Tema 2.1

MCTOPUA ITPEJICTABJIEHUI O BOSHUKHOBEHMMU XM3HMU (2 u)

Mudonornyeckue npenacrasiueHus. [Ipeacrasnenus Apucrorens, DMIea0KIa
U JIPYTUX aHTUYHBIX YueHBIX. [lepBbie Hay4yHbIC MOMBITKUA OOBSCHEHUS CYIIHOCTU
U Tpolecca BOZHUKHOBEHMS >ku3HU. OnbiTel @. Penu, B3msael Y. Iapses, [l.
Hunrema; skcriepumentsl JI. [lactepa. Teopun BeuHoctu xu3Hu ['. Puxrepa u
apyrux ydeHsix (I. T'embmronsi, I. Tomcon, C. Appenuyc, II. Jlazapes).
MarepranucTuieckue TMpeICTaBICHUS O BO3HUKHOBEHUM KWU3HU Ha 3eMlle.
[Ipennochulku BO3HUKHOBEHHS KU3HU Ha 3€Mile: KOCMUYECKHE U ILJIAHETApHbIC
MPEANOCHUIKN; XUMHUYECKUE MPEANOCHUIKM 3BOJIONMA MAaTEPUU B HAIPABJICHUU
BO3HUKHOBEHHUS OPraHWYECKUX MOJICKYJ: TepBUYHAs aTMocdepa U HSBOJIOIUS
XAMHUYECKUX JJIEMEHTOB, HEOPTAHUYECKUX U OPTaHUYECKUX MOJIEKYJ Ha PAHHUX
JTanax pa3BUTUSA 3€MIIH.

Tema 2.2

COBPEMEHHGLIE ITPEJACTABJIEHUA O BO3HMKHOBEHUUN XU3HU
(29)

CoBpeMEHHbIE MPEICTABICHUS O BO3HUKHOBEHUU KU3HM; B3IJSAABI O.
[Ipmrorepa, JIx. DieHa. DBOMIONUS XUMHUYECKUX 3JIEMEHTOB B KOCMHUYECKOM
npoctpancTBe. OOpa3oBaHue miaHeTHbIX cucteM. [lepBuunas atmocdepa 3emnn u
XAMHUYECKUE TMPEANOChUIKM BO3HUKHOBEHMS JKU3HHU. VICTOUHMKHM 3HEpruum u
BO3pacT 3emuid. YcCIIOBHsS cpeabl Ha JpeBHeil 3emue; Teopust A. M. Onapuna,
ombiTel C. Mumiepa. Xumuueckass 3Bojionus. HeOuosnorudeckuit CcHHTE3
OPraHUYECKUX COCAUHCHUH.

Tema 2.3

TEOPUU ITPOUCXOXIEHUA ITPOTOBMOITIOJIMMEPOB (1/1 1)

Tepmuueckas teopusi. Teopus ancopOuuu. 3Hauenue padot C. @okca u Jx.
bepnana. Hwuskoremneparypnas Tteopus K. Cumonecky u @. JleHema.
KoanepBatHpie kamum WU UX  3BOIONUA.  Teopud  MPOUCXOXKIACHUA
npotoOuononumepoB. CBoMCTBa KoallepBaTOB: peakMd OOMEHa BEIIECTB,
camoBocnpousBeaeHne. lumoreza wmupa PHK. DBomroruss npoToOHOHTOB:
dbopMupoBaHUe BHYTPEHHEH CpeJbl, TMOSBICHUE KaTAIM3aTOPOB OPraHUYECKOM
PUPOBI, IBOJIOIMS DHEPTETHUECKUX CHUCTEM U MeTaboM3Ma; BO3ZHUKHOBEHUE
F€HETUYECKOr0 KOJIa.

Tema 2.4

SBOJIIOOUA ITPOTOBHUOHTOB (1 u)

Bo3HuUKHOBEHHE dHEPreTUYECKUX CUCTEM: pojib tupodocdara. OOpa3oBaHue
MOJMMEPOB;  3HAYCHUE  HeCMenu(UUEeCKOM  KaTaIMTUYECKOM  aKTUBHOCTHU
nonunentua0B. CoBepIlIeHCTBOBAHUE METa0OIMYecKuX peakiuil. Poib sHepruu
COJIHEUHOT'O CBETa; BO3HUKHOBEHHE (POTOCHHTE3RA.

Tema 2.5

HAUYAJILHBIE STAITbI BUOJIOI' MYECKOI SBOJIIOLINH (1 u)



HauanbHple sTanel 6nosorudeckor sBomonuu. [IpokaproTnueckue KIIETKH.
Teopuss cUMOMOTE€HETUYECKOTO MPOUCXOXKJICHUS DYKAPHUOTHYECKON KJIETKH M €€
JI0OKa3aTeIbCTBA; BOZHUKHOBECHHE (POTOCHHTE3a, SYKAapHOT, ITOJIOBOrO IMpoliecca U
MHOTOKJICTOYHOCTH. TeOopruHu MPOUCXOXKJICHUS MHOTOKJIETOYHBIX OpPraHu3MoB (.
I'exkkens, 1. 1. MeunukoB, A. B. liBaHoB).

Yacrell
YUYEHUME O KJIETKE (37 4)
Pa3zmen 3
XUMHNYECKASA OPTAHU3ALUA KJIETKHU (13 4)
Tema 3.1

HEOPI'TAHUYECKHUE BEIIECTBA, BXOIAIIWE B COCTAB KJIETKA
(19)

DNEeMEHTHBIM COCTaB XMBOTO BemlecTBa Ouocdepsl. PacrpocTpaHeHHOCTh
AJIEMEHTOB, WX BKJIAJ B OOpa3oBaHUE >XMBOW MaTepud U OOBEKTOB HEKUBOMU
npuposbl. MakpolJIeMeHTbl, MHKPOIJIEMEHThI, HX BKJIaJ B oOpa3oBaHUE
HEOPraHWYECKNX U OPraHWYECKHUX MOJIEKYJ KUBOTO BeunlectBa. Heoprannueckue
MOJIEKYJIBI ’KUBOTO BelllecTBa. Bona, ee xuMuueckrue CBOMCTBA U OUOJOTHYECKas
POJIb: PACTBOPUTENH THAPODUIBHBIX MOJIEKYJ, Cpeia MPOTEKaHUsI OMOXUMUYECKUX
npeBpaieHuii. Posib BOABI B KOMMOApTMEHTAIU3AIMU U  MEXMOJICKYIISIPHBIX
B3aUMOJICUCTBUSAX, Teruioperyasanuss u ap. Coau HEOpraHUYeCKUX KHUCIOT, HX
BKJIaJl B OOECHEYEHHE TMPOIECCOB KU3HENEATEILHOCTH W  TOJIep)KaHue
romeocraza. Poib KaTHOHOB W aHUOHOB B OOECIEUEHUU MPOIECCOB
KuzHeneaTenbHocTh. (OCMOC ¥ OCMOTHYECKOE JIaBICHHE; OCMOTHYECKOE
MOCTYIIJICHUE MOJIEKYJ B KJIETKY. bydepHbie cucTeMbl KIETKH U OpTraHu3Ma.

Tema 3.2

OPTAHMYECKHME BEHIECTBA, BXOIAIIME B COCTAB KJIETKIA

(12 9)

Oprannueckre MoOJeKyJbl. buosornueckue mnonumepbl —  OEJKH.

CTpyKTypHas opraHu3alMs MOJEKyJ Oelika: MepBHYHAs, BapUaHThl BTOPUYHOM,
TPETUYHAs] U YETBEPTUYHASA, XUMHUYECKHE CBA3M, UX YIEp>KHUBaroUue; (pOoIauHT.
CpoiicTBa 0€IKOB: BOJOPACTBOPUMOCTh, TEPMOIAOMIBHOCTh, IMOBEPXHOCTHBIN
3apsA W Jpyrue; JaeHaTypauus (oOparumass U HeoOpaTumas), peHaTypauus —
OMOJIOTMYECKUI CMBICI U MIpaKTUYecKoe 3HaueHne. OYHKIUU OEIKOBBIX MOJIEKYJI.
buonornueckue karanuzaTopbl — OENKU, UX KJIacCHU(PHUKAIUs, CBONCTBA U POJIb B
00ecreueHnH MPOLIECCOB KUBHEAEATENIbHOCTH. PerynsatopHas u nH(GOpMalnOHHO-
KOMMYHHMKAaTHBHasi pPOJb OENKOB; TPAHCIOPTHBIE U JBUTATEIbHBIC OCNKH;
aHTUTENA.

VYrneBoabl B JKM3HM PACTEHUHM, KUBOTHBIX, IPUOOB U MHUKPOOPIaHHU3MOB.
CtpyKTypHO-(YHKIIMOHATIbHBIE OCOOEHHOCTH OpPraHU3allii MOHO- U TUCaXapHUI0B.
CrtpoeHnue u Ouosiorndyeckasi posib OMONOINMEPOB — MOJIMCAXAPUIOB.

XKuppl — OCHOBHOW CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH u
UCTOYHUK SHeprud. OCOOEHHOCTH CTPOEHHUS >KUPOB M JIMIOUJIOB, JIEKAIIUE B
OCHOBE HUX (YHKIMOHAJbHOM AKTUBHOCTM HAa YPOBHE KIETKHM M IEJIOCTHOTO
OpraHusma.



Hyxkneunoseie kucnotel. JJHK — Mosiekynbl HaclieICTBEHHOCTH; HUCTOPUS
M3YUYCHHs. YPOBHHU CTPYKTYPHOM OpraHu3allid; CTPYKTypa MOJIUHYKICOTHIHBIX
IIETICH, MPaBHIIO KOMIUIEMEHTApHOCTH — mpaBuiio Yapradda, aBoiiHas crmpaiib
(Ix. Yorcon u @. Kpuk); ouonoruyeckas poub JIHK. I'enetmueckuii ko,
cBoiictBa koma. ['en: crpyktypa u ¢yHkuu; rensl, komupyromme PHK,
MOOWJIbHBIE TEHETHYeCKHE dDJIeMeHThl. [eHom; reHom uenoBeka. PHK:
uH()OpPMAITMOHHBIC, TPAHCIOPTHBIC, pPUOOCOMaNbHBIC, KATAIUTHYECKUE U
perynsitopubie. Penynmukanus [JHK, nepengaua nacneactBeHHoi ungopmanuu u3
MOKOJIEHUS B TIOKOJIEHUE.

Paznen 4

PEAJIM3ALINA HACJIEJCTBEHHOM NHOOPMALUN.
METABOJINU3M (8 u)

Tema 4.1

AHABOJIM3M (6 u)

COBOKYIMHOCTh PEAKIHN OHOJOTHYECKOTO CHHTE3a — IIACTHYSCKUN OOMEH,
Uiy aHabonu3M. Perymisiiusi akTUBHOCTH TE€HOB MPOKApHOT;, OIMEPOH: ONEPOHBI
WHIyIUOEeIbHbIE U penpecuOeNbHble. Perynsius akTUBHOCTH T€HOB 3YKapHOT.
CrpykTypHas 4yacTh reHa. PeryisiTopHasi 4acTh T'€Ha: MPOMOTOPHI, SHXAHCEPHl U
uHCysaTophl. Ilepenaya HacineACTBEHHOW MH(Op MaluM U3 sapa B LUTOIIA3MY;
TpaHCKpUILMsA, TpaHCKpunuuoHHble (akropsl. Ctpykrypa JIHK-cBsa3piBarommx
oenkoB. Ilpoumeccunr PHK; chmailicuHr, aJbTepHATUBHBIA  CIUIAMCHHT,
OMOJOTUYECKUN CMBICIT M 3HaueHue. MexaHusaM oOecrieueHusi cUHTe3a Oenka;
TpPaHCISIIMS; €€ CYHIHOCTh M MexaHusM, crabuibHocth MPHK u  koHTpoOIb
AKCIPECCUU T€HOB.

Karanutuyeckmii  xapaktep peakmuii oOmeHa BemecTB. Peanmzamms
HACJICACTBEHHOW WH(pOpMauu: OUOJIOTUYECKUNA CHUHTE3 OCJIKOB M JAPYTHX
OpPTraHUYECKUX MOJIEKYJ B KJIETKE.

Tema 4.2

SHEPTETUYECKHII OBMEH — KATABOJIM3M (1 u)

OHepreTuueckuii  oOMeH; crpyktypa W GyHkuun AT®. Ortamnbl
HPHEPreTUYecKoro oOMeHa. ABTOTPO(GHBIA MU TeTepOoTPO(dHBIA TUIBI OOMEHA.
AHa’poOHOE W a’po0HOE  paclIeTUICeHUE  OpPraHUYeCKUX  MOJICKYIL.
[loaroroBUTENbHBIM  3Tal, poOJb JIM30COM; HEMOJHOE (OECKHUCIOPOIHOE)
pacuerienue. [lonHoe KUCIOPOJHOE OKHUCIEHHWE; JIOKAIM3alUs IPOLECCOB B
MUTOXOHApUsIX. ComnpsiKEHUE pacUISIJICHUs TJIIOKO3bl B KIETKE C pachajgoM u
cunre3oM AT®. KommaprMeHTanu3amus mporeccoB MeTaboau3Ma U JTOKaIu3amus
cnerupuyecknx GEepMEHTOB B MEMOpaHaxX OIPEACIICHHBIX KIETOYHBIX CTPYKTYP.
[IonsiTve 0 TrOMEocTase; MNPUHUUIIBI HEPBHOM W SHIOKPUHHOW PETryJSUUAU
MPOIIECCOB MPEBPAILCHUS BELIECTB U SHEPTUU B KIIETKE.

Tema 4.3

ABTOTPO®HBIN TUIT OBMEHA (1 1)

doTtocuHTe3; cBeTOBas (ha3a U 0OCOOEHHOCTH OpraHU3alMK TUJIAKOUIOB I'paH,
PHEpreTuyeckas LEeHHOCTb. TemHoBas (¢aza QoTocuHTE3a, Mpolecchl, B HeH
MPOTEKAIOIIUE, HCIOIb30BaHUE OHHEPruu. Tumbl (POTOCHMHTE3a W HMCTOUYHHUKHU



BOZIOpOZa Jii OOpa30BaHUsS OpPraHUYECKUX MOJIEKYJ; pPEAaKIUU CBETOBOW W
TEMHOBOH (ha3bl (HhOTOCHHTE3a. XEMOCHHTE3.

Paznen 5

CTPOEHUE U ®YHKIUU KJIETOK (16 q)

Tema 5.1

I[TPOKAPUOTUYECKAA KJIETKA (2 u)

[IpeameT w 3agauu TUATONOTHH. METOABI WM3y4YEHUs KIETKH: CBETOBAas M
AJIEKTPOHHAST MUKPOCKOIHUS; OMOXUMHYECKHE U UMMYHOJIOTHYECKUE METOIbI. JIBa
TUIA KJIETOYHOW OpraHu3aliy: MPOKAPUOTUUYECKHUE U IYKAPUOTUUYECKHE KIIETKHU.
CrpoeHue NMUTOIIA3Mbl OaKTepUATbHOM KJIETKU; JIOKadu3auus (QEpMEHTHBIX
CUCTEM M OpraHu3aius meTabonu3Ma y MpoKapuoT. ['eHeTWyeckuil ammapar
OakTepuii;  OCOOCHHOCTM  peaju3allMi  HACJEACTBEHHOM  MHOOpManuu.
OcoOEHHOCTH KU3HENEATEIbHOCTH OaKTepuil: aBTOTpOo(HBIE U TETepOTPOHBIC
OakTepuu; a3poOHBIE U aHA3POOHBIE MUKpOoOpraHu3Mbl. CriopooOpa3oBaHUE U €0
OuoJIorM4ecKoe 3HaueHue. Pa3MHOXKEHUEe;, T0JIOBOM Tpolecc y OakTepwuii;
pexoMOuHaMu. MecTo 1 pojb IPOKApUOT B OMOLIEHO3AX.

Tema 5.2

OVYKAPUOTHUYECKAS KIIETKA (8 u)

[Mutomnasma  3yKapuMOTHUECKOM  KJIeTKU.  MeMOpaHHBIH  NPUHIUI
OpraHu3alliy KJIETOK; CTPOEHHE OMOJOrHYECKOH MEMOpPaHbl, MOP(POIOTHYECKUE U
(GyHKIMOHATBHBIE OCOOEHHOCTH MeMOpaH pa3JIMYHBIX KJIETOYHBIX CTPYKTYP.
Opranemipl  OUTOIUIA3MbI, WX  CTpykTypa ©u  ¢yHkuud.  HapyxHas
UTOIUIa3MaTH4YeCcKass MeMOpaHa, »HAOIIa3MaThuuecKasl ceTh, anmapat [ oiabmku,
JM30COMBI; MEXaHU3M BHYTPUKIETOYHOTO THUIIEBApeHUS. MUTOXOHIApUA —
HPHEPreTUYECKUE CTAHIIUU KJIETKH; MEXaHU3MbI KJIETOUHOTO JbIXxaHus. Pubocomsl u
WX ydacTue B mpolieccax TpaHcisiuu. Kinetounsrit ienTp. OpraHouibl IBHKCHHUS:
KIYTUKM W pecHWYkd. [lurockemer. CnernuanbHble OpPaHOUABI ITUTOILIA3MBIL:
COKpaTHUTEJIbHbIE BakyoJd W JAp. B3aumonelicTBHe OpPraHouzoB B 0OOECHEYEHHH
MPOLIECCOB META00IM3MA.

Knerounoe sapo — 1LEHTp yHOpaBiEHUS KU3HEACSITEIBHOCTHIO KIIETKHU.
CTpyKTyphl KJIETOYHOTO siApa: siAepHas 000J04YKa, XpOMATHH (T€TepOXpPOMATUH U
DYXpPOMATHH), SApHIIKO. Kaprommazma; XMMHYECKHUH COCTaB W 3HAUCHUE IS
KU3HEIEATeIbHOCTH snpa. JuddepeHimaibHas akTHBHOCTh T€HOB; 3YXPOMATHH.
XpomocoMmbl. CTpyKTypa XpOMOCOM B Pa3IMYHbIE TIEPHOJbI KU3HEHHOTO ITUKJIA
KJICTKH; KapUOTHI, TMOHATHE O TOMOJIOTUYHBIX XpoMocomax. J(umiowaHelii u
raruIOUIHBI HA0OPHI XPOMOCOM.

Tema 5.3

YKMU3HEHHBII 1IUKJI KJIETKHU. JEJIEHUE KJIETOK (3 1)

Kinerkn B MHOrokieTrounoMm opranusme. Ilonstue o nuddepeHnnpoBke
KJIIETOK MHOTOKJIETOYHOTO OpraHu3Ma. JKHW3HEHHBIA NHKJI KIETOK. TKaHu
OpraHu3Ma C pa3HOM CKOPOCTBIO KJIETOYHOTO OOHOBJIEHHS: OOHOBIISIFOLIUECS,
pactyiue u ctabuibHble. Pa3MHOXKeHHE KiIeTOK. MUTOTHYECKUH IIUKIT: HHTEpdaza
— Tepuoj TOATOTOBKHM KJICTKH K naeneHuto, peayrmukanus JHK; murtos, dhassr
MUTOTHYECKOTO JCJICHUsI W TMpeoOpa3oBaHUs XPOMOCOM B HHUX. MexaHHU3M
oOpa30oBaHus BepeTeHa JICJICHUs U PACXOXKJIEHUS JOUYEPHUX XpOMOCOM B aHadasze.



buonornyeckuii cmbici muTo3a. buonornueckoe 3HaueHue MuTO3a (Oecrosoe
Pa3MHOXEHHUE, POCT, BOCIIOJHEHHE KJICTOYHBIX TMOTEPh B (PU3MOJIOTHYECKUX U
MaTOJOTUYECKUX  YCIOBHUAX).  Perynsiiusi  KU3HEHHOTO  IIMKJIA  KJIETKHU
MHOTOKJIETOUHOro  opranusma. dDakrtopsl pocta. 3amporpaMMHpOBaHHAas
KJIETOYHAsI THOETh — aIlomTo3; PEeryisanus amonTosa. [loHsTHE O pereHeparuu.
Hapymienuss ”HTEHCUBHOCTH KJIETOYHOT'O Pa3MHOXKEHHUS U 3a00JIEBaHUS YEJIOBEKa
U OJKUBOTHBIX: TPO(MUUYECKHUE S3BBI, JOOPOKAYECTBEHHBIE W 3JIOKAYCCTBCHHBIC
OIYXOJIH U JIp.

Tema 5.4

OCOBEHHOCTHU CTPOEHU A PACTUTEJIBHBIX KJIETOK (1 u)

Oco0EHHOCTH CTPOEHUSI PACTUTEIBHBIX KJIETOK; BAKyOJIH U MJIACTU/BI. Buibl
IJIACTU;, UX CTPYKTypa M (PyHKIIMOHaNbHBIE OocoOeHHOCTU. KietouHasi cTeHka.
OcoOeHHOCTH CTpOEHHUSI KJIETOK TpuOoB. BkitoueHus, 3HaUY€HHE U POJIb B
MeTa00JIM3MeE KIETOK.

Tema 5.5

KIIETOYHASA TEOPUA CTPOEHMA OPTTAHU3MOB (1 u)

Knerounasa teopusi crpoeHuss opraHu3MoB. VcTopusi pa3BUTHSL KJIETOYHOMN
teopuu; padotel M.IlIneinena, T. IlIBanna, P. bpoyna, P. BupxoBa u npyrux
yueHbIX. OCHOBHBIC IIOJIOKCHHUSI KJIECTOYHOW TEOPUU; COBPEMEHHOE COCTOSHHUE
KJICTOYHOM TEOPUU CTPOCHHUS OPraHW3MOB. 3HAUYEHUE KJIECTOYHOM TEOPUU I
pa3BUTHS OMOJIOTHUHU.

Tema 5.6
HEKJIETOYHA S ®OPMA XN3HU. BUPYCBHI (1 u)
Bupycel — BHYTPUKJICTOUHBIC TIapa3WThl Ha TEHETHYECKOM YPOBHE.

OTKppITHE  BUPYCOB, MEXaHW3M  B3aMMOJEHCTBHS  BUpPyca M  KIETKH,
WHDEKITMOHHBIA TIpoliecc. BepTUKaNbHBIA W TOPU3OHTAIBHBIA THI TIEpenayvu
BUpPYCOB. 3a0oJieBaHUs JKMBOTHBIX W PACTEHHH, BBI3bIBAEMbIE BHpPYCaMHU.
BupycHbie 3a00seBaHusl, BCTpeyaroluecs y 4enoBeka; rpum, renatut, CITA/I.

bakrepuodaru. [Ipoucxoxenue BHUPYCOB. Mepsi PO UITAKTUKA
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUM.
Hacrelll
PASMHOXEHUE 1 PAZBUTUE OPITAHU3MOB (27 4)
Paznen 6
PASMHOKEHHUE OPTTAHU3MOB (7 u)
Tema 6.1

BECIIOJIOE PASMHOXXEHUE PACTEHUH 1 )KUBOTHBIX (1 u)

@dopMbl  OECTIONIOTO  Pa3MHOXKEHUS: MHUTOTUYECKOE JIEJICHHUE KIIETOK
OJTHOKJIETOYHBIX; CHOpOoOOpa3oBaHMWE, TMOYKOBAHWE Y OJHOKJIETOYHBIX W
MHOTOKJIETOYHBIX OpPraHU3MOB; BETETATUBHOE pPa3MHOXEHHUE. buosornueckuii
CMBICII ¥ HBOJIIOIIMOHHOE 3HAUYEHHE OECIOJIOT0 Pa3MHOKEHHUS.

Tema 6.2

ITOJIOBOE PASMHOXEHMUE (6 u)

[TonoBoe pa3MHOKEHHE PACTEHUNW U >KUBOTHBIX; OMOJOTMYECKUNA CMBICIL.
["amerorenes. Ilepuoasl oOpazoBaHUsI TMOJOBBIX KJIETOK: Pa3MHOXKEHHE M POCT.
[lepuon co3peBanusi (meiio3); mpodasza-1 u mporecchl, B HE MPOUCXOSALIUE:



KOHBIOTAllUsl, KPOCCUHIOBep. MeXaHu3M, TE€HETUYECKHE IMOCIEACTBUS U
OMOJOTMYECKU  CMBIC  KPOCCHHroBepa.  buosiormueckoe  3HaueHHE WU
Owonornyeckuii cMmpica Meio3a. I[lepwonm (opmupoBaHHsS TOJOBBIX KIETOK;
CYIITHOCTb U OCOOCHHOCTH TedeHus. OCOOEHHOCTH CIiepMaTOTreHe3a U OBOICHE3a.
OceMeHeHHE U OIUIOJOTBOpEHHME. MOHO- M TOJMCIEPMUs; OHOJOTHYECKOE
3HaueHue. HapyxHoe uw  BHyTpeHHee omiogoTBopeHue. I[laprenorenes.
OBOJIIOLMOHHOE 3HAYEHHUE MOJOBOT0 Pa3MHOKEHHUS.

Paznen 7

NHANBUAYAJIBHOE PA3BUTHUE OPT'AHU3MOB
(OHTOT'EHE3) (20 u)

Tema 7.1

KPATKUE UCTOPUYECKUE CBEJJEHUA (1 u)

«Hctopusi pa3zButus kuBoTHbIX» K. M. bspa U yuyeHue o 3apOJbIIIEBBIX
JUCTKaxX. DBOMIOIMOHHAS sMOpwuonorus; padbotrel A. O. Kopaneckoro, M. U.
MeunukoBa u A. H. CeBepuioBa. CoBpeMEHHbBIE MPEACTABICHUA O 3aPOJIBIIIEBBIX
nuctkax. [[puHIUIBI pa3BUTHS OECIIO3BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX.

Tema 7.2

SMBPUOHAJILHBIN ITEPUOJ] PABBUTHA (10 u)

Tunbl SUIEKIETOK; MOJSIPHOCTh, PACHPEACIICHUE MKEITKA U TeHETUYECKUX
nerepMUHaHT. OOO0JIOUKM siflla; aKTUBAIUS OIUIOJJOTBOPEHHBIX SUIICKIECTOK K
pazButuio. OCHOBHBIE  3aKOHOMEPHOCTH  JAPOOJICHHUS;  TOTUIOTEHTHOCTH
OmacromepoB;,  o0Opa3oBaHME  OJHOCJIOWHOTO  3apojblllia —  OJaCTyJIbL
[lacTpynsiiusi; 3aKOHOMEPHOCTH 0Opa3oBaHMsI JBYCIOMHOTO 3apojbllia —
racTpyjibl. 3apoJbIIIeBble JUCTKM W WX JajbHedmas auddepeHImpoBKa;
TOMOJIOTHSI 3apOJIbIIIEBbIX JUCTKOB. llepBHUYHBIN opraHoreHes (HeWUpysus) U
nanpHeimas  auddepeHnpoBka TKaHEH, OpPraHoB W CHCTeM. Perymnsus
AMOPUOHAIBLHOTO Pa3BUTHS; JETEPMHUHAIMSA W SMOpPUOHANIbHAS HMHIYKIIUA.
['eHeTMUECKUIT KOHTPOJb pa3BUTHUS. Poib HEPBHOM M DHIAOKPUHHOM CHUCTEM B
o0ecreyeHnr YMOPUOHATIBHOTO Pa3BUTUSL OPTaHU3MOB.

Tema 7.3

[IOCTAOMBPUOHAJIBHBIN ITEPUOJT PASBUTHUA (2 u)

3aKOHOMEPHOCTH  MOCTAIMOpPUOHANILHOTO  Tepuoja pa3Butus. [Ipsmoe
pa3BUTHE; JOPENPOJYKTUBHBINA, PENPOIYKTUBHBIA U  MOCTPENPOAYKTUBHBIN
nepuonsl.  HempsiMoe  pasBuTHE; TOJHBIA W HEMOJHBIM  MeTaMopdo3.
buonornueckuii CMBICHI pa3BUTUA c MeTaMop(ho30M. Cranun
MOCTAIMOPHOHAIBHOTO PAa3BUTHSL MPU HEMPSMOM Pa3BUTHM (JIMUMHKA, KYKOJKa,
uMMmaro). CrapeHue u CMepTh; OMOJIOTHS TPOOJKUTEILHOCTH KU3HH.

Tema 7.4

OBIIME 3AKOHOMEPHOCTHU OHTOI'EHE3A (1 u)

CxoacTBO 3apobllie 1 SMOpUOHANIbHASL TUBEPIeHIIUs NMPU3HAKOB (3aKkoH K.
bapa). buorenernueckuii 3akon (3. ['exkkens u K. Mrosmep). Pabotsl akanemuka
A. H. CesepiioBa 06 SMOpHOHATLHON U3MEHUYMBOCTH (M3MEHUYMBOCTh BCEX CTaIUMN
OHTOT€HE3a; KOHCEPBAaTMBHOCTh PAHHUX CTAJAWN SMOPHOHAILHOTO PpPa3BUTHS;
BO3HMKHOBEHUE M3MEHEHUN Kak NpeoOpa3oBaHUW CTaJAWi pPA3BUTHUS U TOJHOE
BBITNIAJICHUE MPEIKOBBIX MPU3HAKOB).



Tema 7.5

PA3BUTHUE OPI'TAHU3MA U OKPYXXAIOIIIAA CPEJIA (4 4)

Pons  dakrtopoB  okpyxaromed ~— cpeapl B OMOpPHOHAJIBHOM U
MOCTAMOPHOHATILHOM Pa3BUTUM OpraHu3Ma. KpuThueckre mNepuoabl pa3BUTHSL.
BnusHue wW3MeHeHUH ToMeocTa3a opraHh3Ma MaTepu M IUIoJIa B pe3yjbTaTe
BO3JICHCTBHS TOKCHYECKHUX BEIIECTB (TaOAYHOTO JBbIMa, AJIKOTOJIS, HAPKOTHUKOB U T.
J.) Ha XOJ 5SMOpPHOHAJBHOTO © MOCTAIMOPHOHANBHOTO TIEPHUOAOB Pa3BUTHUS
(BpOXJICHHBIC YPOJICTBA).

Tema 7.6

PETEHEPALIMA (2 1)

[TonsiTie O pereHepanuu; BHYTPUKJIECTOYHAs, KIJIETOYHAs, TKaHEBas U
opraHHas pereHepauus. PU3MOJIOTHYECKAss M penapaThuBHAs peEreHeparusi.
DBOJIIOIHUSA CIIOCOOHOCTH K pereHepaliy y T0O3BOHOYHBIX )KUBOTHBIX.

YYactslV
OCHOBBI 'EHETUKHA U CEJIEKIU (25 q)

Paznex 8

OCHOBHBIE ITIOHATHUSA TEHETUKMU (2 q)

[IpencraBneHuss ApEeBHUX O POJCTBE M XapakTepe Mepeayd MPHU3HAKOB U3
MOKOJICHUST B IIOKOJICHHE. B3Iisigpl CpPeaHEBEKOBBIX YUYEHBIX Ha IPOIIECCHI
HaclieoBaHusl Tpu3HakoB. Mctopus pa3Butus reHEeTUKU. OCHOBHBIC TMOHSITHS
reHeTuku. [Ipu3Haku W CBOMCTBA; TI'EHbI, AJJICIbHBIC TE€HBI. [ 'OMO3WIOTHBIE M
IeTEPO3UTOTHBIC OPTaHU3MBIL. ' eHOTHI ¥ (DEHOTHUIT OpTaHU3Ma; TeHO(POHI.

Paznen 9

3AKOHOMEPHOCTHU HACJIEAOBAHMUA ITPU3HAKOB (12 u)

Tema 9.1

TMBEPUIOJOIMYECKUIT METOJI M3YUYEHUSA HACJIEJOBAHUAI
[TPU3HAKOB I'. MEH/JIEJIA (1 u)

Metoapl u3yueHHs] HACIEACTBEHHOCTH W HM3MEHUMBOCTH. Yucras IuHUS:
nopoja, copT. [IpuHIMIBI M XapakTepUCTHKA TUOPHUAOJIOTHYECKOro metona [
Menaens. [Ipyrue reHeTUH4eCKUe METOMIbl: [IMTON€HETUYECKUM, TEHEAIOTNYECKU,
MeTo bl uccneaopanus JJHK.

Tema 9.2

3AKOHBI MEH/JIEJIA (4 u)

3aKOHOMEpPHOCTH HacJieI0BaHUsl NPHU3HAKOB, BbIsIBIECHHbIE [. Menaenem.
Monorubpunnoe  ckpemmBanue. IlepBeiii  3akoH  MeHgenss —  3aKOH

JOMHUHUPOBaHUA. [lonHOE W HEMOJHOE JOMUHUPOBAHHE; MHOMXKECTBEHHBIN
amenu3M. Bropoii 3akoH MeHiens — 3aKoH paculerieHus. 3aKOH YUCTOTHI FaMeT
U €ro IUTOJIOTHYECKOe OOOCHOBaHHWE. AHAIM3UPYIONIEE CKpEIMBaHUE.
JluruOpuHOE ¥ MOJMTUOPHUIHOE CKPEIIMBAHNE; TPETHI 3aK0OH MeHenst — 3aKoH
HE3aBUCUMOTO KOMOMHUPOBAHUS.

Tema 9.3

XPOMOCOMHAA TEOPUA HACJIEACTBEHHOCTU. CHEIUIEHHOE
HACJEOLOBAHUME I'EHOB (2 u)



XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTU. [pyNmbl CLETUIEHUS TEHOB.
CueruieHHOE HacieAoBaHUE Mpu3HakoB. 3akoH T. Moprana. [TonHoe u HenoiaHOE
CLIEIUICHHE T'€HOB; PACCTOSIHHE MEKTy T€HaMU; T€HETUYECKHE KAPThI XPOMOCOM.

Tema 9.4

I'EHETHUKA TIOJIA. HACJIEAOBAHUME ITPU3HAKOB, CHEIIJIEHHBIX
C ITIOJIOM (1 u)

['eneTnueckoe omnpeneneHue IMoja; TOMOTAMETHBIM M I'E€TEPOTraMETHBIM IMOJI.
['eHeTnyeckass CTpyKTypa IIOJOBBIX XpoMocoM. HacnegoBaHue mpU3HAKOB,
CUCIUICHHBIX C TOJIOM. ['€éHeTHueckue KapThl XpPOMOCOM YEJIOBEKA. XapakTep
HACJICJOBAaHUSI TPU3HAKOB y YEJIOBEKAa. ['€HHbIE M XPOMOCOMHBIE AHOMAIMU
YyelloBeKa M BbI3bIBaéMble MMHU  3a0osieBaHus. Mepbl  NpodUIAKTHKU
HACJIEICTBEHHBIX 3a00JIeBaHUI YeI0BEKa.

Tema 9.5

I'EHOTHII KAK ILHEJIOCTHAA CHUCTEMA. BBAHMOI[EPICTBI/IE
I'EHOB (4 q)

I'emotnmm kak  1eJIocTHasT  cucTeMa. Bs3amMmonaeilcTBHE — alUI€IbHBIX
(TOMUHHpOBaAHUE, HEMOJIHOE JTOMUHHUPOBAHUE, KOJOMHUHHPOBAHHUE u

CBEPXJOMUHUPOBAHUE) U HEAUIEIbHBIX (KOMIUIEMEHTAPHOCTh, OJIHUCTa3 U
MOJIMMEPHs) TEHOB B OMNpEACTICHUU MpU3HakoB. [lneioTponus. DKCpecCUBHOCTD
Y NIEHETPAHHOCTh T€HA.

Paznen 10

3AKOHOMEPHOCTU UBMEHYUBOCTMH (6 u)

Tema 10.1

HACJIEJCTBEHHAS (TEHOTUITMYECKA ) USMEHUYUBOCTD (4 u)

OcHoBHBIE  (QOpMBI  M3MEHYMBOCTH. [eHOTHNHYECKass W3MEHUYHUBOCTb.
Mytanuu. ['eHHble, XpOMOCOMHBIE M T€HOMHble MyTanuu. CBONCTBA MyTallWi;
COMAaTHMYECKME W  T[EHEpATUBHBIE  MyTauuu. HeWTpanbHble  MyTaluwu.
[lonmymerampHble W JeTanbHble MyTauuu. lIpuumHBI W YacToTa MyTalMi;
MyTareHHble (PakTopbl. DBOJIIOIMOHHAS POJb MYTAlMi; 3HAYEHUE MyTallui IJis
MPAKTUKU CEJIbCKOTO XO35iCcTBA U OHOTeXHOJOTHH. MyTareHHble (DAKTOPHI.
KomOuHaTuBHasT ~ M3MEHYMBOCTh.  YPOBHM  BO3HUKHOBEHHUS  Pa3IMYHBIX
KOMOMHAIIM{ TE€HOB M WX POJIb B CO3JaHUU TE€HETUYECKOTO pa3zHooOpasus B
npegenax Buja (KPOCCUHTOBEP, HE3aBUCHUMOE PACXOXKJCHHE TOMOJIOTHYHBIX
XpOMOCOM B TIEPBOM M JOYEPHUX XPOMOCOM BO BTOPOM JICJICHUM MEN034,
OTLIOOTBOPEHHE). IBOTIOIMOHHOE 3HaYCHHE KOMOMHATUBHOM M3MEHUYMBOCTH.

Tema 10.2

3ABUCUMOCTbD TTPOSBJIEHMS TEHOB OT YCJIOBUII BHENIHEN
CPEAbI (PEHOTUITMYECKA A U3MEHYMBOCTD) (2 u)

denotunuueckas, Wi MoAU(PUKAIUOHHAS, W3MEHYHBOCTH. POIJIb yCIoBUi
BHEIIHEN CpeAbl B Pa3BUTUU U TPOSBICHUM NPU3HAKOB M CBOMCTB. CBOMCTBa
MOU(DUKALIAN: OTIPEAETICHHOCTh YCIOBUSIMU CPEJIbl, HAITPaBJIEHHOCTb, TPYIIOBON
Xapaxrep, HEHACJIETyEMOCTb. Cratuctuueckue 3aKOHOMEPHOCTHU
MOU(DUKAIIMOHHONW U3MEHYUBOCTU; BApUAIITMOHHBIN PsJl M BapUallMOHHAS KPUBAas.
Hopwma peakiny; 3aBUCUMOCTD OT T€HOTHIIA. Y IPABJICHUE JOMUHUPOBAHUEM.

Pazmen 11



OCHOBbBI CEJIEKIIUMH (5 u)

Tema 11.1

CO3JJAHUE ITOPOJI )KUBOTHBIX 1 COPTOB PACTEHUM (1 u)

Co3ganue T1OpOJl KUBOTHBIX M COPTOB pacTeHwil. PasHooOpasue u
NPOAYKTUBHOCTh  KYJBTYPHbIX  pacrteHuil. LleHTpbpl  mpoucxoxiaeHus U
MHOrooOpasusi KyJbTYPHBIX pacTeHHl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH.

Tema 11.2

METO/IbI CEJIEKIIMM KXUBOTHBIX 1 PACTEHMM (1 u)

MeToabl celeKUd pacTEeHUH U KUBOTHBIX: OTOOP U rHOpuau3anus; Gopmbl
otOopa (MHAMBUIAYATbHBIA M MaccoBblil). OTnaneHHas THOpUIU3alvs; SIBICHHUE
rerepo3uca. ICKyCCTBEHHBI MyTarcHes.

Tema 11.3

CEJIEKA MUKPOOPI"AHNU3MORB (1 u)

Cenexidsi MUKPOOPTaHU3MOB. BHOTEXHOJIOTHSI U TEHETHUYECKash UHXKEHEPUSI.
Cenexkuyss MHUKPOOPraHW3MOB IS THUILIEBOM MPOMBIIUICHHOCTH; MOJy4YeHUE
JIEKapCTBEHHBIX MpenapaToB, OUOJOTUUECKUX PETYISATOPOB, AMUHOKUCIIOT.

Tema 11.4

JIOCTWKEHMSI 1 OCHOBHBIE HAIIPABJIEHUSI COBPEMEHHOM
CEJIEKIUMU (2 u)

JIOCTMKEHUS W OCHOBHBIE HAIIPABIICHHS COBPEMEHHOW CENEKLHH. Y CIEXHU
TPaOULMOHHOM cenekunu. KIIOoHMpoBaHWE; TEpaneBTHUYECKOE KIOHUPOBAHUE.
Heanddepenmanys COMAaTUYECKUX SIIEP B PEKOHCTPYUPOBAHHBIX KIIETKAX.
Kiierounbie TexHoJOrMU. ['eHeTHYecKass WHXKEHEpHs. 3HAUYCHUE CEJEKLUHUH s
pa3BUTHUSA CEIBCKOXO3SIICTBEHHOTO MIPOU3BO/ICTBA, MEJIULIMHCKOM,
MUKPOOHOJIOTUYECKON U APYTHX OTPaCIeH MPOMBIIIEHHOCTH.

PesepBHoe Bpemst — 3/3 .

11 KJIACC
Yacthl
YUYEHUE Ob 5BOJIIOIINN OPTAHMYECKOI'O MUPA (49 1)

Pazmen 1

3JAKOHOMEPHOCTH PA3BUTUS KUBOU MNPUPOBI.
9BOJJIOIMUOHHOE YYEHHUE (26 u)

Tema 1.1

NCTOPUA HPEI[CTABHEHHFI O PA3BUTHU XU3HU HA 3EMIIE (3
)

YMo3puTenpHbie  KoHIenuuu  AHTHYHOCTH: [lmudaropa, Dmrenokia,
Hemoxpura, I'mnmokpata u gap. Kpeanmonusm. I'ocrmoactBo B Hayke
MPECTaBICHUN 00 «HM3HAYaJbHOU II€JeCOO00Pa3HOCTH» M HEU3MEHHOCTH KUBOM
npuponabl. Benukue reorpaduueckue OTKpeITHS. Pa3zBuTue Ouonorun B
noaapBuHOBCkui mepuon. Paborel K. JIuHHes 1o cucTeMaTHKE pacTeHHil u
JKUBOTHBIX; MPUHIUIIBI JIMHHEEBCKOW cuctemMatuku. Tpynsl K. KioBee u XK. ne



Cent-Unepa. OBomornmonHass Tteopusi JK.-b. Jlamapka. IlepBeie pycckue
HBOJIFOLIUOHUCTBHI.

Tema 1.2

IMPEAITOCBUIKN BO3HUKHOBEHU A TEOPUUM Y. IAPBHUHA (2 u)

[Ipennockuikn Bo3HUKHOBeHUs yuenus: Y. JlapBuHa: HOCTHKEHUSI B 00JacTH
€CTECTBEHHBIX HayK (IIUTOJIOTHS, SMOpHoJorus, (U3UKa, XUMHS, TEOJOTHS,
onucaTeIbHble OOTaHWKA W 300JI0THS, CPAaBHUTEIbHAS AHATOMUS MO3BOHOYHBIX,
MAaJICOHTOJIOTHS U JIP.); SKCIEeAUIIMOHHBIA MaTepuan Y. [lapBuHa.

Tema 1.3

SBOJIIOOUMOHHAA TEOPUA Y. JAPBHUHA (8 u)

VYyenue Y. JlapBuHa o0 uckyccTBeHHOM oTOope. DopMbl MCKYCCTBEHHOTO
orOopa: Meroauueckuii W Oecco3HarenbHbIi  0TOOp.  KoppenstuBHas
n3MeHunBocTh. Yuenue Y. JlapBuHa o ecrectBeHHOM oTbOope. BceolOmas
WHJVMBUAYyaJIbHAs HW3MEHYMBOCTh, M30BITOUYHAS YHCICHHOCTb IIOTOMCTBA U
OrpaHUYEHHOCTh pecypcoB. bopbba 3a cyliecTBOBaHME: BHYTPUBUIOBAS,
MEXXBHJIOBass M OophOa ¢ aOMOTHUECKUMH (aKTOpaMHu;, €CTECTBEHHBIN OTOOD.
OO0pa3oBaHue HOBBIX BHJIOB.

Tema 1.4

COBPEMEHHLIE  IIPEJACTABJIEHUA O  MEXAHU3MAX U
3AKOHOMEPHOCTAX 5BOJIIOHMNA. MUKPO3BOJIFOLUA (13 u)

Bug — sneMeHTapHasi 3BOJIIOIMOHHASA €IUHULIA; KPUTEPUU U TE€HETUYECKAs
1HeJI0CTHOCTh.  [lomynsimmoHHast  CTpyKTypa  BuJa;  Treorpaduueckas U
DKOJIOTMYECKAss  W30JIAIUS, OrPAaHUYECHHOCTh  paguyca  MHIUBHIYaJbHOU
akTUBHOCTH. DOpMHUPOBAHME CHUHTETHUYECKOW TEOpPUM 3BOMOLMHU. ['eHeTuka u
ABOJIOLIMOHHAS Teopus. llomyndmuss — smeMeHTapHasi SBOJIIOLMOHHAS €IUHULIA.
I'enodonn momymsiiuii. neanbHbie W peanbHbIE MOMYJSIUN (3aKOH Xapau —
BaiinOepra). I'eneTnueckue mnpoueccsl B Monmyysdnusx. Pe3epB HacieaCcTBEHHON
U3MEHUYMBOCTA  momyisiquid.  @DopMbl  €CTECTBEHHOro  otoopa.  Dopmbl
€CTECTBEHHOTO OTOOpa: ABWXKYIIMNA, CTAOUIM3HPYIOUIMH H  pa3pbIBAOLIUN.
[TonoBoit or6op. IlpucnocoOJEHHOCT, OPraHU3MOB K Cpele OOUTaHUs Kak
pe3yJbTaT JIEUCTBUS €CTECTBEHHOro otdopa. IIpucnocobutenbHbie 0COOEHHOCTH
CTPOCHMS, OKpPAaCKM TeJla M TOBEACHUS JKUBOTHBIX. 3a00Ta O TMOTOMCTRE.
OTHOCHUTENIbHBIN XapakTep MPUCIIOCOOJEHHOCTH OPTraHW3MOB. MUKpPO3IBOJIIOLMS.
CoBpemennble mpenactaBienus o BupooOpazoBanuu (C. C. YerBepuxos, U.
W.Ilmaneraysen). Ilytu u  ckopocTh BUA000pa3oBaHus; Treorpadudeckoe
(ammomaTpuyeckoe) W IKOJIOTHYECKOe (CHMIATpHUecKoe) BHUA000pa3oBaHUE.
DBOJIONMOHHASA  POJb  Moaudukanuii; (HU3NOIOTHUECKUE ananTaiud. TeMITbl
HBOJIFOLIUY.

Pa3nen 2

MAKPO2BOJIIOIIUA. BUOJIOI'MYECKHUE MHOCJIEACTBUSA
IMPUOBPETEHUSI MPUCIIOCOBJIEHUMH (23 u)

Tema 2.1

I'JTABHBIE HATTPABJIEHU ST BUOJIOTMYECKOM SBOJIIOINN (11 1)

['maBHBIE HaIIpaBICHUA 3BOJOLUOHHOIO IIPOLIECCA. bUOJIOTHYECKUI TPOTPECC
u ouonoruueckuii perpecc (A. H. CesepiioB). [Iytu goctkeHus: OM0OI0ruuecKoro



nporpecca. Pe3ynbrarel 3BOJIOLMH: MHOrooOpa3ue BHJOB, OpraHuyeckas
11€7I€CO00Pa3HOCTh, MMOCTENEHHOE YCI0KHEHUE OPTaHN3aIliH.

Tema 2.2

IIyTN JOCTMXXEHUA BUOJIOT'MYECKOI'O ITPOI'PECCA (12 u)

Makpo3BoJitonusa. AporeHes; CyuHOCTh apoMOP(HBIX U3MEHEHUN U UX POJIb
B DBONIONMHU. BO3HUKHOBEHHME KPYIHBIX CHCTEMATUYECKUX TPYIN KUBBIX
OpraHu3MOB. AJUIOr€HE3 U MPOTPECCUBHOE MPUCIOCOOJEHUE K OMNpeeIeHHBIM
yCJIOBHSIM cyliecTBOBaHUsA. KarareHe3 kak opMa AOCTHKEHHUS OMOJIOTHUYECKOTO
MPOIBETaHUS] Tpynn oOpraHu3mMoB. (OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMU:
JVBEPreHIIMs, KOHBEPIEeHIMS, MAapaJUIEN3M; [pPaBWIa HSBOJIOUAHA  TPYIII
opranu3moB. 3Hauenue padbot A. H. CeBepriosa.

HYacrsll
PA3BUTUE OPTAHMYECKOI'O MUPA (21 u)

Pa3men 3

PA3BBUTHUE ’KNU3HU HA 3EMUJIE (11 u)

Tema 3.1

PA3BUTUE XKWU3HU B APXENUCKOI U TPOTEPO30MCKON DPE (2 u)

PasBuTHe )xu3HM Ha 3eMile B apXEHCKOM 3pe; TIEPBBIC CIECABI KU3HHU Ha 3eMIIe.
CtpoMaronuTel. Pa3Butue xu3HU Ha 3emiie B mpotepo3oiickoit spe. [losiBnenne
MPEIKOB BCEX COBPEMEHHBIX THUIIOB OECMO3BOHOYHBIX JKMBOTHBIX. [ HIMOTE3bI
BO3HMKHOBEHUSI MHOTOKJIETOUHbIX (J. ['ekkens, U. 1. Meunukos, A. B. IBaHoB).
[lepBbie xopaoBbie. HampaBieHuss SBOJIONMM HUBIIMX XOPJIOBBIX; 00IIas
XapaKTepUcTUKa OecuepernHblX W OO0O0JIOYHUKOB. Pa3BUTHE BOJHBIX pacTEHUHU.
Hauano mouBooOpa3oBaTeIbHBIX MPOIECCOB.

Tema 3.2

PA3BUTHE XXN3HU B ITAJIEO30MCKOU DPE (3 u)

Pa3Butne xu3Hu Ha 3emiie B Maj€O30MCKOM 3pe; MEpUoAU3alus Majaeo30s:
KEeMOpUICKUM, OpJOBUKCKUM, CHIypPUICKUN, JI€BOHCKHI, KapOOHOBBIA U
NEPMCKUA TEPUOJbl. DBOJIOLUS PACTEHUM; PUHUOQDUTHI, MOSBIECHUE TNEPBBIX
COCYJIUCTBIX PACTCHUM; MANOPOTHUKHU, CEMEHHBIC MANlOPOTHUKHU, TOJIOCEMEHHbIC
pacteHusi. BO3HUKHOBEHHWE  TO3BOHOYHBIX:  O0IIasi  XapakKTepUCTUKA U
apoMmop(do3Hbie uepThl kiaccoB PriObl, 3emHOBOAHBIE, IIpecmbikaromuecs.
['1aBHBIC HamMpaBICHUS DBOJIIOIMU TTO3BOHOYHBIX; XapaKTEPUCTHKA aHAMHHUU U
aMHUOT.

Tema 3.3

PA3BUTHE XXU3HU B ME3030MCKOM DPE (3 u)

PazButne xku3HM Ha 3emie B Me3o30iickoil ape. [losBieHue wu
pacrpoCTpaHEHUE  IMOKPBITOCEMEHHBIX  PACTEHUH.  DBOJIONUS  HA3EMHBIX
MO3BOHOYHBIX. BOZHUKHOBEHHUE MTUIl U MIICKOTIUTAIOIINX; O0Iasi XapaKTEPUCTHKA
KJIACCOB MTHI] U MJIeKONUTaronuX. CpaBHUTENbHAS XapaKTEPUCTHKA BEIMEPIIUX U
COBPEMEHHBIX HA3e€MHBIX IO3BOHOYHBIX. BbIMUpaHHE APEBHUX TOJOCEMEHHBIX
pPaCTeHUI U TPECMBIKAIOIITUXCSI.

Tema 3.4

PA3BUTHE XN3HN B KATHO30MCKOH DPE (3 u)



Pa3zButne xu3Hu Ha 3emiie B KaWHO30HCKOM »3pe. bypHoe paszButue
[IBETKOBBIX pACTeHHi, MHOroo0pa3ne HaCEeKOMBIX; MapajielibHas SBOJIOLHA.
Pa3BuTHe MaaneHTapHbIX MIEKOMUTAIONINX, MOSBJICHUE XUIHBIX. BO3HUKHOBEHHUE
npuMaroB. Jlpeiid MarepuxkoB, oneacHeHUs. OCHOBHBIE JTambl 3BOJIIOIUU
pacteHuii. OCHOBHBIE 3Talbl YBOJIIOIUN KUBOTHBIX.

Paznen 4

MPOUCXOXIEHUE YEJOBEKA (10 u)

Tema 4.1

[TOJIOXKEHUE YEJIOBEKA B CUCTEME XXMBOI'O MUPA (2 1)

Mudornoruyeckue U peIUTHO3HBbIE TMPEACTABICHUS O MPOUCXOXKICHUU
yenoBeka. [IpencraBnenus K. JluHHes 0  OPOUCXOXKIEHUU — YEJIOBEKA.
Cucremarnueckoe nosnoxenue Buga Homo sapiens B cucteMe KHUBOTO MUpA.

Tema 4.2

SBOJIIOIMA ITPUMATOB (1 1)

Pa3BuTne mpuMaToOB: HAMpaBJICHUS HBOJIONMHM uesioBeka. OOIme mnpeaku
YeJIOBeKa M YEJIOBEKOOOpa3HbIX 00e3bsH. Ilpu3Haku Hu CBOMCTBAa YEJIOBEKA,
MO3BOJIIONIME OTHECTH €Tr0 K Pa3IMYHbIM CHUCTEMATHYECKUM TpyImaMm I[apcTBa
JKUBOTHBIX. [l0siIBNEHME IEPBBIX MpeACTaBUTENEH ceMencTBa JIroau.

Tema 4.3

CTAMN 5BOJIIOIMN YEJIOBEKA (5 4)

Craguy 5BOJIIOIMU YEJIOBEKA: APEBHEUIINN YEJIOBEK, JPEBHUN YEIIOBEK,
nepBbie coBpeMeHHble toau. [lomymnsiuonHas cTpykTypa Bujga Homo sapiens;
YeJIOBEUECKHE PAChl; pacooOpa30BaHUe; €IMHCTBO MPOUCXOXKIeHUs pac. CBoilcTBa
YeJioBeKa Kak OMOCOLMANbHOTO CyiiecTBa. JIBuxKyiiue cuibl aHTpororenesa. .
DHrenbe 0 posik TpyAa B MPoIlecce MpeBpalleHrs 00e3bsiHbI B UelloBeKa. Pazputue
YJICHOPA3/eIbHONW peYH, CO3HAHUS U OOIIECTBEHHBIX OTHOIICHUM B CTaHOBJICHUU
yenoBeka. Poiib Tpyia B mpoiiecce npeBpanieHust 00€3bsHbI B UETOBEKA.

Tema 4.4

COBPEMEHHGBII STAII 3BOJIIOIIUN YEJIOBEKA (2 u)

CoBpeMeHHBIH 3Tan 3BOJIOLMH YeIoBeKa. B3auMOOTHOIIEHHE COLMAIBbHOTO U
OMOJIOTMYECKOTO B JBOJIOLMU YejoBeKa. YeloBeuecKHe pachl, UX EIUHCTBO.
Kputnka pacuszma W «COIMAIBHOTO JapBUHU3Ma». AHTHHAY4YHasl CYIIHOCTb
«COLMAJBLHOTO JapBUHU3MAa» M pacu3Ma. Beaymias posib 3aKOHOB OOIIECTBEHHOM
YKU3HU B COLIMAIIBHOM MPOTrPECCE YEIOBEUECTRA.

YUacrslll
B3AMMOOTHOULIEHWA OPTAHU3MA U CPEJIbI
(31 9)

Paznen 5

BUOC®EPA, EE CTPYKTYPA U ®YHKIHUMU (5 q)

Tema 5.1

CTPYKTYPA BUOC®EPHI (2 u)

buocpepa — xuBas oOosouka muaHeTel. YyeHue o Ouocdepe B. N.
Bepnaackoro. I'panunsl 6uocdepnl. Ctpykrypa Ouocdepnl. KocHoe BeriecTBo
ouocdeprl. ATMochepa: Ta30BbIA COCTaB; HMCTOYHMKA U 3HAYEHUE Ta30B
atMocdepsl. ['mapocdepa: Boasl MupoBOro okeaHa, NMpPECHOBOJHBIE BOJIOEMBI;



pons B Ouocdepe. Jlutochepa u OuokocHoe BemecTBo Ouochepsl. Kupbie
opraHu3Mbl (KMBOE€ BEIIIECTBO), BHIOBOM COCTaB, pa3HooOpa3We W BKJIaa B

ouomaccy.
Tema 5.2
KPYT'OBOPOT BEHIECTB B ITPUPO/JIE (3 q)
I'maBHas ¢QyHkus Ouochepsl — KPYroBOpOT BEIIECTB B IPHUPO/IE:

KPyTOBOPOT BOJBI, YIJIepoa, a30Ta, cepbl U Gocdopa. 3HaueHHE KPyroBOPOTOB B
npeoOpa30BaHUM TUIAHETHI.

Paznen 6

ZKU3Hb B COOBHIECTBAX. OCHOBBI 3KOJIOI'NM (11 u)

Tema 6.1

NCTOPUA ®OPMHUPOBAHNKA COOBIIECTB XHNBbBIX OPI'’AHM3MOB
(29)

Hctopust ¢opmupoBaHus COOOIIECTB KUBBIX OpPraHU3MOB. ['eojormyeckas
HCTOPHUSI MAaTEPUKOB; U30JIAIHUS, KIUMATHICCKUE YCIOBHUS.

Tema 6.2
BUOI'EOI'PA®IMSI. OCHOBHBIE BMOMBI CYIIU (2 u)
buoreorpadus. buoreorpadpuueckue obacTu: HeapKTHUYeCKasl,

najeapkTUUecKas, BOCTOYHAs, HEOTponHuueckas, >(UOICKas W aBCTpaluicKas
obnmactu. OcHOBHbIe OMOMBI cymu (U1 MupoBoro okeana). CxoiacTtBo OHOMOB
pa3IUYHBIX 00JIaCTEH;

Tema 6.3

B3AMMOOTHOIIEHWA OPTAHU3MA U CPEJIBI (2 u)

VYuenne o Owmoreorneno3ax B. H. CyxkaueBa. EcTecTBeHHBIE co0OIIEecTBa
JKUBBIX OpraHuW3MOB. buoreoineHos: OuomeHo3 u 23KoTon. KOMIOHEHTHI
OMOreoIeHO30B: MPOAYIIEHThI, KOHCYMEHTBI, PEIyIEHThl. BHOIIEHO3bI: BUIOBOE
pazHooOpaszue, IIIOTHOCTh MOMYJISIIIui, Ornomacca.

AOuotnueckue ¢akTopbl cpenbl. Poib TemmepaTypbl, OCBEIIEHHOCTH,
BJIQXXHOCTU U  Jpyrux (PaKTopoB B  IKUBHEAEATEIBHOCTH  COOOIIECTB.
HNHTeHCcHBHOCTD AeicTBUs (hakTOpa; orpaHuuMBaromuil ¢pakrop. Bzaumozaeicteue
(hakTOpOB Ccpeibl, Mpeieibl BHIHOCIUBOCTH.

buotnueckue daktopbr cpenpl. HWHrerpauuss Buaa B OMOIEHO3E;
AKOJIOTHUYECKUE HUIM. [lenu U ceTu muTaHus. DKOJOTMYeCcKas MUpaMuaa Yucel
ouomaccel, sHeprun. CmeHa OwuoreHo30B. [IpuyuHBI CMEHBI OHOIICHO30B;
dhopMUpOBaHHE HOBBIX COOOIIECTR.

Tema 6.4

B3ANMMOOTHOIIEHUA MEXY OPTAHU3MAMMU (5 4)

@opMbl B3aMMOOTHOILLICHUN MEXy opraHnn3MaMu. [103UTHBHBIE OTHOIIECHUSA
— cuMOHMO3: Koormeparusi, MyTyaJlu3M, KOMMEHCaIu3M. AHTHOMOTHYECKUE
OTHOILICHMS: XWIIHUYECTBO, Mapa3uTu3M, KOHKypeHuus. IIpoucxoxiaenue wu
ABOJIIOLM napa3uTu3Ma. HelnTpanbHble OTHOLIEHUS — HEUTPAIU3M.

Paznen 7

BUOC®EPA U YEJIOBEK. HOOC®EPA (9 u)

Tema 7.1



BO3JIEMCTBUE UYEJIOBEKA HA TIIPUPOJY B IIPOILIECCE
CTAHOBJIEHUA OBHIECTBA (2 u)

AHTpomoreHHbIe (DaKTOPHI BO3ACHCTBUS Ha OMOIIEHO3BI (POJIh YEJIOBEKa B
npupojsie). Poiab maneoNMTUYECKOro 4YeJOoBEKa B HCUYE3HOBEHUHM KPYIHBIX
TPAaBOSAJIHBIX M XHUIIHUKOB. Hayano »moxu nOpou3BOACTBA MHUIIM B HEOJUTE.
[Tonceunoe 3emieaenue U Beimac ckora. Yuenue B. M. Bepraackoro o Hoocdepe.
AHTpONOLIEHO3BL.

Tema 7.2

[MPUPOAHBIE PECYPCHI M1 UX UCTIOJIb3OBAHMUE (2 4)

MuHepalibHble, 3HEPreTUUECKME M TMHILEBBIE pecypcbl. Heumcuepnaemelie
pecypchl: KOCMUYECKHE, KIMMAaTHUUYECKUE U BOAHBIE pecypchbl. OTHOCHUTEIBHOCTD
HEUCYEpPIaeMoCTh  pecypcoB. HMcuepnaemble  pecypchl:  BO30OHOBIISIEMbIE
(ruIogopoaue TMOYB, PACTUTENbHBIA W JKUBOTHBIM MHUpP) U HEBO30OHOBISIEMbIE
(aedTp, Ta3, yromab, pyabl) peCypcChl.

Tema 7.3

IIOCJIEJICTBUS XO34MCTBEHHON JESATEJIBHOCTH YEJOBEKA
JIJI9 OKPYKAIOIEN CPEJIBI (2 u)

3arpsizHeHre Bo3ayxa. [IpuuuHBI 3arps3HEHUs] BO3AyXa M WX TMOCIEICTBUS
(yBenuuenue coaepxkanuss SO, u CO; M BAMSIHUE HA KIUMAT). 3arpsi3HEHUE
MPECHBIX BOJ U MUPOBOTO OKeaHa. AHTPOINOIEHHbIE U3MEHEHUS MOYBBI; IPO3HUS,
dbopMHpoBaHUE TTPOBATILHO-TEPPUKOHOBOTO THIA MECTHOCTH. BiusHue yenoBeka
HA PACTUTENbHBI W >KUBOTHBIA MHpP; COKpAllleHHE BHUJOBOIO pPa3zHOOOpa3us
JKUBOTHBIX, pa3pylleHWe ceTed TMuTaHusd U OuOoIEeH030B. PagmoakTuBHOE
3arps3HEHUE.

Tema 7.4

OXPAHA TIIPUPOJABI W IIEPCIIEKTHMBBI PAIIMMOHAJIBHOI'O
[TPUPOJIOITOJIB3OBAHUA (3 u)

[IpoGyiieMbl  pallMOHAILHOTO  MPUPOJOMNOJIB30BAHUS, OXpaHbl PUPOJIBI:
3alMTa OT 3arpsi3HCHUM, COXpAaHEHUE OTAJIOHOB U MAMSTHUKOB MPUPOJIHI,
obOecrieueHUe MTPUPOJHBIMU pecypcaMu Haceinenus 1tuiaHeTsl. [IJIK. Ouncrtka
BBIOPOCOB U CTOKOB, OMOJIOTHYECKHE METOIbI OOpPHOBI ¢ BpeAUTesIMU. Mephl 1o
00pa30BaHUIO IKOJIOTUYECKUX KOMILJIEKCOB, YKOJIOTHYECKOE 00pa3oBaHUeE.

Paznex 8

BUOHUKA (6 u)

Hcnonb30BaHWE YEIOBEKOM B XO3SMCTBEHHOW [ESITEIBHOCTH TNPUHIUAIOB
OpraHu3allid pPACTeHUH U KUBOTHbIX. DOpMBI KHUBOrO B NPUPOJIE U UX
MPOMBIILJICHHBIE aHAJIOTU (CTPOUTENbHBIE COOPYKEHUS, MAIIUHBI, MEXaHHU3MBI,
puOOpPHI U T. 11.).

Pe3epBHOE Bpemsi — 4 u.
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