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|. INTAHUPYEMBIE PE3YJIBTATBI U3YYEHUA YUEGHOI'O IPEJMETA
«BHOJIOTI'US»

IlepBb1ii rox 00y4enus. «buosorus». 10 kiacc.

IIpeamerHbIe:

Buinycknux nayuumcs:

- pacKpbIBaTh Ha IPUMEPaX PoJib OMOJIOTHUH B POPMUPOBAHUH COBPEMEHHOMN HAyqYHOU
KApTUHBI MUPA U B IPAKTUYECKOMN ACSITEIBHOCTHU JOIEH;

- IIOHMMaTb W OIMCBIBATh B3aUMOCBS3b MEXAY €CTECTBEHHBIMH HAayKaMU:
ouonoruei, (GU3NKON, XUMUEH; yCTaHABIUBATh B3aUMOCBSI3b IPUPOIHBIX SBICHUI;

- IIOHMMAaTh CMBICJI, pAa3JIM4aTb W ONMUCBHIBATh CHCTEMHYIO CBSI3b MEXKIY
OCHOBOIIOJIAraloIMMI OMOJIOTUYECKUMU TOHATUSMU: «KJIETKa», «OPraHUu3M», «BUIY,
«dKOCcUCTEeMay, «Oorochepay;

- HCTI0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOTO MO3HAHUSA B YUYEOHBIX OMOJIOTUYECKUX
UCCIIEJOBAHMSIX, MPOBOAUTHh 3KCHEPUMEHTHI MO H3YyYEHHUIO OMOJIOTUYECKUX OOBEKTOB U
SBJICHUM, OOBSACHATH PE3yJIbTAaThl SKCIEPUMEHTOB, aHAIM3UPOBATh UX, (POPMYIMPOBATH
BBIBOJIBL;

- (opMynupoBaTh THUIOTE3bl HAa OCHOBAaHUU MPEHJIOKEHHONM OHOJIOTHUECKOMN
uH(pOpMaIUU U Mpeiaratb BApUaHThl NPOBEPKU TUIIOTES;

- CpaBHUBATh OHOJIOTMYECKHE OOBEKTHI MEXAY COOOW MO 3aJaHHBIM KPUTEPHUSIM,
JienaTh BBIBOJbI U YMO3aKIIFOUEHHSI HA OCHOBE CPaBHEHMUS;

- 00OCHOBBIBaTb €IMHCTBO JKMBOW M HEXKUBOM NPUPOJIBI, POJICTBO IKHUBBIX
OpPraHK3MOB, B3aMOCBSI3U OPTaHU3MOB U OKPY’KaroIIeH cpe/ibl Ha OCHOBE OMOJIOTUYECKUX
TEOPHU;

- NPUBOJUTH IPHUMEPHI BEIIECTB OCHOBHBIX TPYIIl OPraHWYECKHX COEIMHEHU
KJIETKH (OEJIKOB, )KUPOB, YIJIEBOJIOB, HYKICMHOBBIX KHUCIIOT);

- pacrno3HaBaTh KJIETKH (IIPOKapuOT M 3YKAapHOT, PACTEHUH M JKUBOTHBIX) I10
OIKCaHUIO, HA CXEMaTUYECKUX N300paKeHUSX; YCTaHABINBATh CBA3b CTPOCHUS U (QYHKUIUN
KOMITOHEHTOB KJIETKH, 000OCHOBBIBATH MHOTOOOpa3ue KIETOK;

- pacno3HaBaTh MOMYJIALMIO U OMOJIOTMYECKUI BUJ] IO OCHOBHBIM ITPU3HAKaM;

- OonuchiBaTh (EHOTHUN  MHOTOKJIETOYHBIX PACTEHUH M  KUBOTHBIX IO
MOP(OJTOTUYECKOMY KPUTEPHIO;

- 00BACHATH MHOTO0Opa3yue OpraHu3MOB, IPUMEHSISI SBOTIOIIMOHHYIO TEOPHIO;

- KiIaccupuuupoBaTh OUOJOTHYECKHE OOBEKThI HAa OCHOBAaHUU OJIHOTO WJIU
HECKOJBKMX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MHUTaHUSA, CIOCOOBI JIbIXaHHUS U
Pa3MHOXKEHHUS, 0COOEHHOCTH Pa3BUTHS);

- 0OBACHATH NPUYMHBI HACIEACTBEHHBIX 3a00JI€BaHUM;

- BBIABIIATh HW3MEHUYMBOCTH Yy OPraHU3MOB; OOBSCHATH MPOSIBICHUE BHJIOB
WU3MEHYHMBOCTH, UCIIOJIb3Ysl 3AKOHOMEPHOCTH N3MEHUYMBOCTH;

- CpaBHMBATh HACIIEJICTBEHHYIO U HEHACJIEICTBEHHYIO HU3MEHYMBOCTH;

- BBIABJIATH MOpQoJorudyeckue, (pU3noJoruueckue, MOBEACHUYECKUE aJanTaluu
OpPraHU3MOB K cpejie OOUTaHus U ACUCTBUIO SKOJOTHYECKUX (PaKTOPOB;

- COCTaBJISATh CXEMbI IEPEHOCA BEILIECTB U IHEPTUU B SIKOCUCTEME (LIENU MUTaHUS);

- IPUBOJIUTH JTOKA3aTEIbCTBA HEOOXOIMMOCTH COXPAHEHUs OHOpa3zHOOOpa3us Jis
YCTOMYMBOI'O PAa3BUTHUSA U OXPAHBI OKPYKAIOIIEHU CPEIbI;



- OLICHUBATh JOCTOBEPHOCTh OMOJOTMYECKON MH(OpMAIK, TOJTYYEeHHOU U3 Pa3HbIX
VMCTOYHHUKOB, BBIJCISITh HEOOXOANMYIO MH(OPMAIHIO TSI UCIIOJIB30BAHUS €€ B y4eOHOM
NEATETLHOCTH U PEIICHUH MPAKTHYECKUX 3a/1a4;

- MIPEACTaBIATh OMOJIOTUYECKYIO0 HH(POPMAIUIO B BUJE TEKCTa, TaOIUIlbI, Tpaduka,
JUarpaMMbl U JIeJIaTh BEIBOJIBI HA OCHOBAHUH MPEACTABICHHBIX IAHHBIX;

- OILICHMBATh POJIb JOCTHXKCHHM TEHETHKH, CeJCKIUU, OHUOTEeXHOJOTMH B
MPAKTUYECKOMN ACSTEIBHOCTH YEJIOBEKa U B COOCTBEHHOM KU3HU;

- OOBSCHATh HETAaTUBHOE BIIMSHHUE BEIIECTB (QJIKOTOJIsl, HUIKOTHHA, HAPKOTUYECKUX
BEII[ECTB) Ha 3apO/IbIIIEBOE PA3BUTHE YETIOBEKA;

- 0OBSICHATH MOCIEACTBUS BIUSHUS MyTareHoB;

- 0OBACHATH BO3MOKHBIC TPUYMHBI HACJICICTBEHHBIX 3a00JICBAHHA.

Buinycknux nonyuum 603moxicHocms Hayuumocs:

- J1aBaTh HAay4YHOE OOBSICHEHHE OHMOJOTHYECKHM (akTam, MpoleccaM, SBICHUAM,
3aKOHOMEPHOCTSIM, HCIIOJIb3ysl OMOJIOTHYECKHE TEOpUHU (KJIETOUHYIO, HBOJIOILMOHHYIO),
yueHue o 6mocdepe, 3aKOHBI HACTIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

- XapaKTepU30BaThb COBPEMEHHBIE HAIIPABJICHUS B Pa3BUTHM OUOJIOTHH; OMHUCHIBATH
UX BO3MOXKHOE UCIIOJIb30BaHUE B IPAKTUUYECKOM €SI TEIIbHOCTH;

- CpaBHUBATh CIIOCOOBI JICJICHUS KJIETKU (MUTO3 U MEHO03);

-pemaTh 3a7a4u Ha nmoctpoenue pparmenta Bropoi nenu JIHK mo npennoxxeHHoMy
dbparmenty nepsoit, uPHK (MPHK) no yuactky JIHK;

- pemiaTh 3aJayd Ha OIPEACIICHHE KOJUYECTBA XPOMOCOM B COMATHYECKHX U
MIOJIOBBIX KJIETKAaX, a TAKKE B KJIETKAX Mepe/] HadajaoM JelieHus (Meio3a iIu MUT03a) U 110
€r0 OKOHYAHWH (TSI MHOTOKJICTOYHBIX OPTaHU3MOB);

- pemaTth TEHETHYECKHE 3aJaud Ha MOHOTHOPHIHOE CKpEIIMBAaHWUE, COCTABIISATH
CXeMBbl MOHOTHOPHIHOTO CKpCIIMBAHMS, NPUMEHSS 3aKOHBI HACJCACTBEHHOCTH U
UCIIOJIb3YsI OMOTOTHYECKYIO TEPMUHOJIOTHIO M CUMBOJIHKY;

- yCTaHaBJIMBATh TUI HACJICIOBAHUS U XapaKTep MPOSBICHUS MTPU3HAKA 110 3aJIaHHOMN
CXEMe€ POJIOCIIOBHOM, TPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH;

- OIIGHWBATh pE3YyJbTaThl B3aWMOJICHCTBUS YEJIOBEKA W OKPYXKAIOIIEH CpEpbl,
MIPOTHO3WPOBATh BO3MOYKHBIC TIOCIICCTBUS NCSITCIBHOCTH YEIOBEKA ISl CYIIECTBOBAHMS
OTJICJIbHBIX OMOJIOTHYECKUX OOBEKTOB U LIEIIBIX MPUPOJAHBIX COOOIIECTB.

Bropoii rox o0yuenns. «buosorus». 11 kiaace.

Buinycknuk nayyumes:

- OIICHUBATH POJIb OMOJOTHYSCKUX OTKPBITHA M COBPEMEHHBIX MCCICIOBAHUN B
Pa3BUTHUM HAYKHU U B MMPAKTUYECKON JIEATEILHOCTH JIIO/ICH;

- OIICHUBATh POJIb OMOJOTHH B (POPMUPOBAHUU COBPEMEHHON HAayYHOU KapTUHBI
MHpa, TPOTHO3UPOBATH MEPCIIEKTUBBI Pa3BUTHUSI OMOJIOTUY;

- YCTaHABIUBATh U XapaKTEPHU30BATh CBSA3h OCHOBOIIOJIATAIONINX OMOTOTHIECKUX
MOHATHM (KJIETKA, OpraHu3M, BHUJ, dKOCHCTeMa, Onocdepa) ¢ OCHOBOMOJIAralOIIMMHU
MOHSATUSIMU APYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBaTh CUCTEMY B3IJISIZIOB HA JKUBYIO TIPUPOAY U MECTO B HEH YelloBeKa,
MPUMEHSIST OMOJIOTUYECKUE TEOPUH, YICHH S, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI
WX IPUMEHHUMOCTH;

- TIPOBOJIUTH YUE€OHO-HCCIIEIOBATEIIbCKYIO JICSITEILHOCTD 110 OMOJIOTHHU: BBIABUTATH
TUIIOTE3bI, TJIAHUPOBATh padoTy, OTOUPATh U TPEOoOPa30BLIBATH HEOOXOAUMYIO
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uH(pOpMAaIMIO, TPOBOJUTH IKCIEPUMEHTHI, HHTEPHIPETUPOBATH pPE3YJbTAThl, J€JaTh
BBIBO/IbI HA OCHOBE IOJIYYEHHBIX PE3YyJIbTATOB;

- BBIABIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH pAa3HBIX YpPOBHEM
OpTaHU3alNHN KA3HU;

- yCTaHaBIMBaTh CBS3b CTPOCHUS H (YHKIUH OCHOBHBIX OHMOJOTHYECKHUX
MaKpOMOJIEKYJI, KX POJIb B Mpolieccax KIETOYHOr0 METab0In3Ma;

- pelaTh 3a7a4M Ha OlpeeNeHne nocieaoBarenbHoctu Hykieotu1oB JJHK nu uPHK
(MPHK), antukomonoB TPHK, mocnenoBaTenbHOCTH aMHHOKHMCIOT B MOJIEKyJe Oelika,
MPUMEHSISL 3HAHUS O PEaKIUsAX MaTPUYHOIO CHUHTE3a, T'€HETHYECKOM KOJE, IMPUHLIUIIC
KOMILIEMEHTAPHOCTH;

- JiefaTh BBIBOJIBI 00 U3MEHEHUSIX, KOTOPbIE IPOU30UIYT B MpoIleccax MaTPpUIHOIO
CUHTE3a, B CIIy4ae U3MEHEHMS IIOCIIEN0BATENbHOCTH HyKiIeoTuaoB JIHK;

- CpaBHUBATH (a3bl JAeNICHUS KIETKH; PelaTh 3aa4y Ha ONpeAeSiCHUE U CpaBHEHHUE
KOJIMYEeCTBa TeHeTu4Yeckoro marepuaia (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B Pa3HbIX (pa3zax KIECTOYHOTO IIUKJIA;

- BBISIBJIAATH CYILIECTBEHHBIE ITPU3HAKHA CTPOEHHUSI KJIETOK OPTAHU3MOB Pa3HBIX LAPCTB
YKUBOM IPUPOJIbl, yCTaHABIMBATh B3aUMOCBSI3b CTPOCHUS U (PYHKIIMM YacTel 1 OpraHOU0B
KJIETKU;

- 000CHOBBIBATH B3aUMOCBSI3b ITACTUYECKOTO U SGHEPTrETUIECKOTO OOMEHOB;

-CpaBHUBaTh  MPOLECCHl  IJIACTUUECKOIO U JHEPreTHYecKOro  OOMEHOB,
IIPOUCXOIAIINX B KIIETKAX KUBBIX OPraHU3MOB;

- OIIpPEAENATh KOJIUYECTBO XPOMOCOM B KJIETKaX PaCTEHUM OCHOBHBIX OTIEIOB Ha
Pa3HBIX dTAIax KU3HEHHOTO [HUKJIA;

- pelaTh TeHEeTHYECKHUE 3a1a4l Ha AUTHOPUIHOE CKPEIIMBAHNE, CUEIIJIEHHOE (B TOM
YUCJI€ C TI0JIOM) HACJIEIOBaHUE, AHAIM3ZUPYIOLIEE CKpPEUIMBAaHUE, NPHUMEHSS 3aKOHbI
HAaCJICACTBEHHOCTH ¥ 3aKOHOMEPHOCTH CLEIIJIEHHOIO HACJIEIOBAHMS;

- packpbIBaTh MPUYMHBI HACJIEACTBEHHBIX 3a00JIeBaHUN, AapryMEHTUPOBATH
HEOOXOMMOCTh MEp MPEeAYyNPExKACHUS TAKUX 3a00JI€BaHUM;

- CpaBHUBATh pa3Hble CIIOCOOBI Pa3MHOXKEHHSI OPraHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE JTAIIbl OHTOI€HE3a OPraHU3MOB;

-BBISIBJIAITh NPUYMHBI U CYUIECTBEHHbIE MPU3HAKK MOAU(DUKAIIMOHHOM U
MYyTallMOHHOW N3MEHYUBOCTH;

- 000CHOBBIBAThH POJIb N3MEHYUBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

- 000CHOBBIBATh 3HAUEHHUE Pa3HBIX METOAOB CEJIEKIIUU B CO3JJaHUH COPTOB PaCTECHUIA,
IIOPOJI )KUBOTHBIX U IITAMMOB MUKPOOPTIaHU3MOB;

- 000CHOBBIBaTh MPUUYMHBI U3MEHSIEMOCTH U MHOT0O00pa3usi BUIOB, PUMEHSS
CUHTETHYECKYIO TEOPHIO SBOJIIOLINY;

-XapaKTEPU30BATh NOMYJISLMIO KaK €IWHUILY SBOJIFOLIMH, BUJl KAK CHCTEMATUYECKYIO
KATETOPHUIO U KaK pe3yJIbTaT 3BOJIIOLNH;

- YCTaHABJIMBAThH CBSA3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBI;

- COCTaBJIATb CXEMbI MEPEHOCA BELIECTB U PHEPIUU B SKOCHUCTEME (CETH MUTAHUsA),
MPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUs (DAKTOPOB CPEIbI;

- aprYMEHTHPOBATh COOCTBEHHYIO MO3UIMIO IO OTHOUICHHUIO K SKOJIOTMYECKUM
npobJyieMaM U MOBEJCHUIO B IPUPOTHOM CpEJIE;

- 000CHOBBIBATh HEOOXOAUMOCTh YCTOWYMBOTO Pa3BUTHUS KaK YCIOBHS COXpPaHEHHUS
onochepsr;



- OLICHMBATh MPAKTHUYECKOE U ATUYECKOE 3HAYECHUE COBPEMEHHBIX MCCIIEIOBAaHUN B
Ounonoruu, MeAUITMHE, SKOJIOTUH, OMOTEXHOJIOTHH;

- 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

- BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COICPIKAHUS MTPOOIEMy U apryMEHTHPOBAHHO
ce OOBSICHSTE,

- MPEJCTABIATh OMOJOTUYECKYI0O MH(POPMAILIMIO B BUJIE TEKCTa, TAOJIUIIbI, CXEMBI,
rpaduka, nMarpaMMsbl U Je1aTh BBIBOJIbI HA OCHOBAaHUU MPE/ICTABIICHHBIXIaHHBIX;

- ipeoOpa3oBbIBaTh rpaduk, TabiuIly, JUarpaMMy, CXeMYy B TEKCT OMOJIOTMYECKOTO
COJIep KaHMUSI.

BuinyckHuk noayuum 603mMONCHOCHb HAYYUMbCA:

- OpPraHW30BbIBAaTh W TMPOBOJWUTH HHIWBHAYAIBHYIO  HCCIIEIOBATEIHCKYIO
JEATEIIbHOCTD 10 OMO0JIOTUU (WK pa3padbaThiBaTh WHIMBUAYAIbHBIA MPOEKT):

- BBIJIBUTaTh TUIIOTE3bI, INIAHUPOBATH pabOTY, OTOMpPATh U MPe0OPa30BbIBATH
HEO0OX0IMMYI0 HH(POPMAITHIO, POBOIUTH AKCIIEPUMEHTHI, HHTEPIIPETHUPOBATH PE3YJIBTATHI,
JienaTh BBIBOJABI HAa OCHOBE IOJYYEHHBIX PE3YyJIbTaTOB, MPEACTABIATh MPOIYKT CBOUX
HCCIICIOBAHUI;

- MMPOTHO3WPOBATH MOCIICICTBUS COOCTBEHHBIX MCCIICIOBAHUMA C YyUETOM ITHUYCCKHUX
HOPM U SKOJOTUYECKUX TPeOOBaAHU;

- BBIJIEJIATH CYIIECTBEHHbBIE OCOOCHHOCTU KU3HEHHBIX ITUKJIOB MPECTaBUTEIEH
Pa3HbBIX OTJEJIOB PACTEHUI U TUIIOB KUBOTHBIX;

- n300pakaTh IUKJIBI PA3BUTHS B BUC CXEM;

- AaHAJIU3UPOBATH U UCIIOJIH30BATh B PEIICHUH YUCOHBIX U UCCIIEIOBATEIBCKUX 3a/1a4
UH(OPMAITUIO O COBPEMEHHBIX HCCIIEOBAHUSAX B OMOJIOTHH, MEAUITMHE W DKOJIOTHH;

- apryMEHTHpOBaTh  HEOOXOJAMMOCTH CHHTE3a  €CTCCTBEHHOHAYYHOTO M
COIIMOTYMAHUTAPHOTO 3HAHKSI B 3TMIOXY WH(DOPMAITMOHHOW IUBUIIA3AITNY;

- MOJICTTMPOBATh N3MEHEHUE YKOCUCTEM TIOJT BIUSHUEM Pa3TUIHBIX TPy (PaKTOpOB
OKPYKaIOIIEN CPEJIbL;

- BBIABISITH B TIPOIECCE HCCIACAOBATEIILCKOW  JIEATEBHOCTH — TIOCIEIACTBUS
AHTPOIIOTEHHOT'O BO3JICHCTBUA HAa IKOCHUCTEMBI CBOETO PErvoHa, MpeiajiaraTh CIOCOObI
CHU)KCHUSI aHTPOIIOTEHHOTO BO3/ICHCTBUS HA DKOCUCTEMBI;

- UCTIOJIb30BaTh MPUOOPETEHHBIE KOMIIETCHIIMH B MMPAKTUUECKON JAESTEIHHOCTU
¥ TIOBCEJHEBHOW >KW3HH, IJISi MPUOOPETEHUs ONbITa NEATeTbHOCTH, MPEIIIeCTBYIOIICH
npoecCHOHANILHOM, B OCHOBE KOTOPOH JISKUT OMOJIOTHS KaK y9eOHBIN MpeIMeT.

JInuHOCTHBIE pPe3yabTaThl.

Buinycknux nayuumcs:

- TPOKIAHCKON MJICHTHYHOCTH, MATPHOTH3MY, YBAKEHUIO K CBOEMY HapO1y, YyBCTBY
OTBETCTBEHHOCTH Tepes; OTeUeCTBOM;

- HAYYHOMY MHPOBO33PEHHI0, COOTBETCTBYIOIIEMY COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHW 1 OOIIECTBEHHOM MTPAKTHUKHN, OCHOBAHHOMY Ha JIHAJIOTE KYJIBbTYP, a TAKKE Pa3INIHBIX
dbop™M 00IIIECTBEHHOTO CO3HAHMS, OCO3HAET CBOE MECTO B MOJUKYIHTYPHOM MUPE;

- TIPUHSTHIO IIEHHOCTEH 3J0pOBOro 0o0Opasza KU3HHU, MOTPEOHOCTH B (U3HUECKOM
CaMOCOBEPIIIEHCTBOBAHNUH, 3aHITHIO CIOPTUBHO-03/I0POBUTEIBHON IEATCILHOCTHIO;

- HETIPUSATUIO BPETHBIX MTPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOTOJISI, HAPKOTHUKOB.

BolnyckHuk nomyuum 603MO*CHOCb HAYYUMbBCA!



- OEepe)KHOMY, OTBETCTBEHHOMY M KOMIIETEHTHOMY OTHOILIEHUIO K (DPU3HUECKOMY U
NICUXOJIOTHYECKOMY 3/I0POBBIO KaK COOCTBEHHOMY, TaK W JPYTHX JIIOJAEH, YMEHUIO
OKa3bIBATh [IEPBYIO TOMOIIIb;

- (OPMHUPOBAHMIO OCHOB OKOJOTHYECKOTO MBIIUICHUS, OCO3HAHHUIO BIUSHUS
COLIMAJIBHO-?)KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MMPUPOIHOM CpEebl;

- (pOpMHpPOBAHUIO TOTOBHOCTM M CIOCOOHOCTHM K OOpa3oBaHHMIO, B TOM YHCIIE
caMO00pa30BaHUIO HAa TMPOTSHKEHUU BCEM IKU3HU; CO3HATEIBHOMY OTHOILIEHUIO K
HENpPEpPhIBHOMY OOpa3oBaHUI0 KaK YCJIOBHUIO YCIEHUIHOW MNPOPECCHOHANBHOM U
OOIIIECTBEHHOM 1€ATEIbHOCTH;

- JlefaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu M peann3oBaTh COOCTBEHHBIE
KU3HEHHBIC TUIaHBI, (POPMUPOBATH OTHOIIEHUE K MPO(EecCHOHANBHOMN JesITeIbHOCTH Kak
BO3MOYKHOCTH y4YacTHsl B PpEIIEHUM JIMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX,
OOIIeHAIMOHAIBHBIX TIPOOIIEM.

Ilo3naBaTe/ibHbIE Pe3YJIbTATHI.

Buinycknuk nayuumcs:

* CAMOCTOSITEIBHO BBIIACIATH U (DOPMYJIMPOBATH O3HABATEIbHBIC LIETIH;

* HAXOQUTh U BBIAEHATH HEOOXOAMMYIO HWH(OPMAIUIO; MPUMEHSTh METOJIbI
MH(POPMALIMOHHOTO TIOUCKA, B TOM YHUCJIE C IIOMOIIBbIO KOMITBIOTEPHBIX CPEJCTB;

* CTPYKTYpHUpOBAaTh 3HAHUS,

* BBIOMpATh HamOoJiee d3(PPeKTUBHBIE CIIOCOOBI pPEIIEHUs 3aa4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* ONpeAensATh OCHOBHYIO M  BTOPOCTENEHHYIO HH(POpMaluio; CBOOOIHO
OPUEHTUPOBATbCS W BOCHPUHUMATh  TEKCTHl  XYJOKECTBEHHOTO,  HAYy4YHOTIO,
yOJUIUCTUYECKOTO U OPUIIUATIBHO - JEJIOBOTO CTUJIEH;

* IOHUMAaTh U aJI€KBATHO OLICHUBATH S3bIK CPEJICTB MACCOBOM MH(POpMAIIH;

* CTaBUTh U (POPMYJIHMPOBATH MPOOJIEMBI, CAMOCTOATENIBHO CO3/1aBATh AJITOPUTMBbI
NEeSATEIbHOCTH MPHU PEIICHUH MPOOJIEM TBOPUECKOIO U TOMCKOBOTO XapaKTepa;

* MOJIETTUPOBAHMIO - IPEOOPA30BAHUI0 OOBEKTOB U3 YYBCTBEHHOH (hOPMBI B MOJIETb,
I'7I€ BBIJIEJIEHBI CYIIECTBEHHbBIE XapaAKTEPUCTUKN 00bEKTa (TPOCTPAHCTBEHHO-Tpaduueckas
WJIA 3HAKOBO-CHUMBOJIMYECKAs ).

BuvinyckHuk nomyuum 603MOACHOCIb HAYYUMBCA

- pediekcun crocoOOB W YCIOBHM JEWCTBUH, KOHTPOJIO M OIICHKE IpoIiecca U
PE3YNbTATOB JIEATEIBHOCTH;

- popmynupoBaTh MPOOJIEMBI;

- BBIJIBUTaTh TMIOTE3bI U KX 00OCHOBBIBATH;

- CTpPOUTH JIOTMYECKHE UEMOYKH PACCYXKJICHUN, aHAIU3UPOBATh HCTUHHOCTU
YTBEPKICHUN;

- YCTaHABIIMBATh MPUUYMNHHO-CJIEICTBEHHBIE CBSI3U, IPEACTABIIATH ENOYKHA OOBEKTOB
U SIBJICHUM;

- aHaJM3upOBaTh OOBEKTHI C IIEJIbI0 BBIJCICHUS MPU3HAKOB (CYLIECCTBEHHBIX,
HECYIIECTBEHHBIX);

- IPeoOPa30BbIBATh MOEIU C LEIbI0 BBIABICHUS OOIIMX 3aKOHOB, OIMpPeIeISIONINX
JIAHHYIO MPEIMETHYIO 00J1aCTh;

- CHUHTE3y — COCTAaBJICHHUIO LIEJION0 M3 YacTeil, B TOM YHCIIE CaMOCTOSITEJIbHOMY
JOCTPAaNBAHUIO C BOCIIOJHEHUEM HEJOCTAOIMMNX KOMIIOHEHTOB;



- CaMOCTOSITEJIbBHOMY CO3[aHHIO CIIOCOO0B peleHUs IPOoOJIeM TBOPUECKOTO U
MIOMCKOBOT'O XapaKTepa.

PerynsiTuBHBIE pe3yabTaThl.

Buinycknux nayuumcsi:

- LIeJIETOJIaraHtI0 KaK MOCTaHOBKE Y4eOHOM 3a7jaud Ha OCHOBE COOTHECEHHUS TOTO,
YTO YK€ U3BECTHO M YCBOEHO YYalIUMCs, U TOrO, YTO €1IE HEU3BECTHO;

- IUIAHUPOBAHUIO — OIPEACIICHUIO TIOCIEA0BATEIILHOCTH ITPOMEKYTOUHBIX LIEJIEH C
Y4€TOM KOHEYHOI'O pe3yJIbTaTa; COCTaBJICHUE IUIaHA U TIOCIEA0BATEIILHOCTY ACCTBUM;

- IPOTHO3UPOBAHMIO — MIPEABOCXUILEHUIO PE3YJIbTaTa U YPOBHS YCBOCHHUS, €TO
BPEMEHHBIX XapaKTEPUCTHK;

- KOHTPOJIO B (popMe cnuueHus crnocoba ASUCTBUA U €ro pe3yibTaTa C 3aJaHHBIM
ATAJIOHOM C IIEJIbI0 OOHAPYKEHUS OTKIOHCHHUHN M OTJIMYUN OT 3TaJIOHA,

- HaBbIKAM  T[IO3HABATEIbHOM, Yy4EOHO-MCCIENAOBATEIbCKOM W  MPOEKTHOM
NEeATEIbHOCTH, HaBbIKAM pa3pelleHus MpoOJieM; CIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOATENILHOMY IIOMCKY METOJIOB PEIICHUs] MPAKTHUYECKHX 3aJad, MPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS.

Buinycknux noayuum 603mMoiCHOCIb HAYUUMBCA

- KOPPEKIIUH — BHECEHUIO HEOOXOJUMBIX JTOTIOJIHEHUI U KOPPEKTUB B IJIaH U CIIOCO0
JEUCTBHUS B CIIy4ae PacX0xkJACHUS 3TAJIOHA, PEATIbHOTO JIEHCTBHS U €T0 IMPOAYKTA;

- OLICHMBATh, BBIACIATh U OCO3HABATH TO, YTO YXKE€ YCBOEHO M YTO €IIE IOJICKUT
YCBOEHHIO, OCO3HAHUIO Ka4eCTBa U YPOBHS YCBOCHHS,

- CaMOpEeryJSIMM KaK CIIOCOOHOCTH K MOOWJIM3ALUK CHJI M SHEPTUH, K BOJIEBOMY
ycuiauio (K BbIOOpDY B CHUTyallUM MOTHBAIlMOHHOTO KOH(MJIUKTA) U TPEOJIOTICHUIO
MIPENATCTBUN;

- YMEHUIO CAMOCTOSITENIBHO ONPEAENSTh e U COCTABIIATH IIJIaHbL, CAMOCTOSITENBHO
OCYUIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH yU4eOHYI0 M BHEYyUeOHYIO (BKJIIOUas
BHEILKOJBHYIO) JI€ITEIbHOCTD; UCIIOJIb30BaTh BCE BO3ZMOKHBIE PECYPCHI AJI JOCTHXKEHHUS
1eseil; BeIOUpaTh yCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYaLUAX;

- YMEHHUIO MPOAYKTUBHO OOIIATHCS M B3aMMOJIEHCTBOBATH B MPOLECCE COBMECTHOM
NeSITEIbHOCTH, YUYUTHIBATh MMO3ULIUHU APYroro, 3p(HEeKTUBHO pa3periaTb KOH(PIUKTHI.

KoMMmyHHMKaTHBHBIE pe3yJIbTAThI.

Buvinycknuk nayuumcs:

- BCTYIIAaTh B JUAJIOT;

- y4acTBOBATh B KOJUIEKTUBHOM 00CYXJIEHUU MPOoOJeMm;

- HHTETPUPOBATBCS B TPYIIy CBEPCTHUKOB M  CTPOHUTH IPOAYKTHBHOE
B3aMMOJICUCTBHE U COTPYJHUYECTBO CO CBEPCTHUKAMHU U B3POCIIBIMU;

- IJJaHUPOBaTh Yy4eOHOE COTPYIHMYECTBO C YYHUTEIEM W CBEPCTHUKAMH —
ONpEAENATh eNd, GYHKIHUHA YYaCTHUKOB, CIIOCOOBI B3aUMOICUCTBUSI.

Buinycknux noayuum 603modcHoCms HAYUUMbCA

- CTaBUTh BONPOCHI — COTPYAHUYATH B IOMCKE U cOOpe nHpOpMaIny;

- pa3pemiaTh KOH(MJIUKTBI — BBISABIATH, UACHTU(UKAIMU TPOOIEMbl, HAXOIUTh U
OLICHMBATh AJIbTEPHATUBHbBIE CIIOCOOBI pa3penieHus: KOH(MIUKTOB,

- MPUHUMATh PELICHUS U UX PEaTu30BaTh;

- YHOpaBiATh IIOBEJECHUEM MapTHEPA — KOHTPOJIMPOBATH, KOPPEKTUPOBATH,
OLICHUBATh €TI0 JACHCTBUM;



- BBIPA)KaTh CBOM MBICJIM B COOTBETCTBUHU C 33Jla4aMU U YCIOBUSIMU KOMMYHUKALIUH;
BJIQJICHUI0O MOHOJIOTMYECKON W JUaJOrMyeckoil (opMaMu pedd B COOTBETCTBUU C
rpaMMaTHYE€CKMMH U CHHTAKCHYECKMMH HOPMaMU POJHOTO SI3bIKa, COBPEMEHHBIX CPEACTB
KOMMYHHUKALIUH.

bank oyenounvix npoyeodyp
e DOpMBI KOHTPOJIA.

WupuBuayanbHas, mapHasi, TpynnoBas, (ppoHTaNbHas: YCTHBIM OMpPOC, OMOJOTUYECKHA JUKTAHT,
TECTOBBIE 3aJ]aHUsA, KpaTKas caMoCTosATelbHas paldoTa, MMCbMEHHasl MpoBepodHas pabora, padbora c
KapTOYKaMH, J1a0OpaTOpHO-TIPAKTHUYECKasi paboTa, SKCKYpCHs, YCTHBIM 3aueT MO H3YYEHHOH TeMme,
HETpaJULUOHHBIE (OPMBI KOHTPOJISI — KPOCCBOP/Ibl, BUKTOPUHBI, 1Iapajbl, TOJOBOJIOMKH.

10 kaace. Ilnan-rpadpk KOHTPOJILHBIX YPOKOB.

1 momyronue 2 moxyroaue YueOHbIit

YerepTh rox

DopMBbI KOHTPOJIS KOMUACCTBO

JlaGopaTopHas 1 3 2 3 9

pabora

[TpoBepounas pabota 1 2 1 4

OKcKypcus 1 1

[TpaxTrueckas 1 1

pabora

11 knacc. [Inan-rpag K KOHTPOJIBHBIX YPOKOB.
YeTBepTh 1 nonyroaue 2 moyryroiue VYueOHbIii

roj

DopMBI KOHTPOJIA KOJINYECTBO

JlaGopatopHas 5 7 12

pabota

PazHoypoBHeBBIE 2 3 5

TECTHI

OKcKypeus 1 2 3

Il. COAEP’ KAHUE YYEBHOI'O ITPEIMETA «BUOJIOI'US»

10 knacc. «buoaorus». (3 yaca B Heaemto, 105 yacos B rox).
Brenenue (1 u)

Mecto kypca «O0mas OMOJIOTHS» B CUCTEME €CTECTBEHHO-HAYYHBIX JUCIMILINH, a
Takke B Ouonornyeckux Haykax. llemm m 3amaum kypca. 3HadyeHHe MNpeAMETa IS
MIOHUMAaHUS €IUHCTBA BCETO KUBOTO M B3aMMO3aBHCUMOCTH BCEX YacTei orochepsl 3eMitu.
buonorust kak Hayka; mpeaMeT M METOAbl m3ydeHus B Ouonoruu. OOmias Ouoyorus —
JTUCHMIUIMHA, HW3y4Yarollass OCHOBHBIE 3aKOHOMEPHOCTH BO3HHKHOBEHHMS, Pa3BUTHUS U
nojnaepxanus oku3Hu Ha 3emie. OOmas OHOJOTUS KaKk OJWH U3 HCTOYHUKOB
dbopMupoBaHus INAIEKTUKO-MaTepUaTUCTUYECKOTO MUPOBO33pEHUSI.
O0111e010IOrM4YeCKUEe 3aKOHOMEPHOCTH — OCHOBA PALIMOHAIILHOTO MTPUPOJONOIb30BAHMS;
COXpaHEHHUE OKPYXKAIOUIEl Cpelbl; MHTEHCU(PHUKAIMH CEIbCKOXO035HCTBEHHOTO
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IPOM3BOJCTBA U COXPAHEHMS 370pOBbs ueiaoBeka. CBsA3b OMOJIOTMYECKUX TUCLUUIUIMH C
JIpYrUMH HayKaMu (XuMuew, (pu3nkoii, reorpadueii, actpoHoMuet, uctopueit u np.). Posp
ouonoruu B (opMHpPOBAHUH HAYUHBIX MPEICTABICHHUIA O MHpE.

Pasznen |. IlpoucxosxkaeHne W HavyajbHbIe ITalbl Pa3BUTHUS KU3HU HAa 3emuie

I'maBa 1. MHorooopasue :kuBoTHOr0 Mupa. OCHOBHBbIE CBOMCTBA KMBOI MaTepHHU
(59)

XKuznb kak popma CymecTBOBaHUS MaTEPUU; ONIPEICTICHHS IOHATUS «KU3HBY. JKU3HB
U JKMBOE BEIECTBO; KOCHOE M OMOKOCHOE BEIIECTBO OmMocdepbl. YPOBHH OpraHU3aLuU
YKUBOM MaTepUU U MPUHLMUIIBI UX BBIIEICHUS; MOJEKYIISIPHBINA, CYOKJIETOUHBIN, KIETOYHBIM,
TKAHEBBIM U OpPraHHbIN, OPraHU3MEHHBIN, MOMYISIMOHHO-BUI0BOM, OMOIIEHOTUYECKHUI U
OounocgepHbIil YPOBHHU OpraHU3aH KUBOTO.

EAMHCTBO XMMHYECKOIO COCTaBa KUBOM MAaTEPHM; OCHOBHBIE I'PYIIIBI XUMUYECKUX
3JIEMEHTOB M MOJIEKYJI, 00pa3yromue XKuBoe BemecTBo onochepsl. Kietounoe crpoenune
OpraHM3MOB, Hacessomux 3emiaro. OOMeH BeniecTB (MeTabOIM3M) U CaMOPETYJISALUs B
OMOJIOTMUYECKUX CHUCTEMax; MOHSATHUE O TOMEOCTa3e KaK yCIOBUM CYLIECTBOBAHMS KUBBIX
cucteM. (CaMOBOCIPOM3BEIECHUE; HACJIEACTBEHHOCTh W H3MEHYMBOCTH KaK OCHOBA
CYILIECTBOBAHMS KMBOW MATEPHUH, UX INPOSBICHUS HA PA3NIMYHBIX YPOBHAX OpraHU3alUU
xuBoro. Poct u pazsurue. PazgpaxxuMocts; popMbl U130UpaTesibHON peakiui OpraHu3MOB
Ha BHEIIHHE BO3JCHCTBUA (0€3yCIOBHBIE U YCIOBHBIE PEQIIEKCHI; TAKCHCHI, TPOIIU3MbI U
HacTuM). PUTMHUYHOCTh MNPOLECCOB KU3ZHEAEIATEIbHOCTH; OMOJIOTMYECKUE PUTMBI U HX
aJanTUBHOE 3HAa4YCHHE. /[MCKPETHOCTH KMBOTO BEIIECTBA M B3aMMOOTHOIIEHUE YacCTH U
1ejaoro B OuocucreMax. DHEPro3aBUCUMOCTD JKUBBIX OPraHU3MOB; (POPMBI OTPEOIICHHUS
DHEPI'UH.

I'naBa 2 Bo3HuKHOBeHHe KU3HU Ha 3emute. (7 1)

Mudonornueckue mpencrasieHus. llpeacraBnenuss Apuctorens, OMIENOKIa U
JPYTUX aHTUYHBIX yueHbIX. [lepBble HaydHbIE MONBITKH OOBSICHEHHS CYLIHOCTH U IIpoLiecca
BO3HUKHOBEHUS kn3HU. OnbITel @. Peau, B3rmanst Y. ['apses, I. Huarema; sxcnepuMeHTsI
JI. TTactepa. Teopun BeunoctH xu3Hu I'. Puxtepa u apyrux yuensix (I'. I'enpmromsi, I
Tomcon, C. Appennyc, II. JlazapeB). MarepuanucTuyeckue TMpPEACTABICHUS O
BO3HUKHOBEHUHN JKW3HM Ha 3emuie. [IpennocpulkM BO3HUKHOBEHHS JKM3HH Ha 3eMIIE:
KOCMMYECKAE W IUIAHETAPHBIC MPEAIIOCBUIKM; XUMHUYECKHE IPEANOCHUIKH HBOJIOLHAH
MaTepUH B HANpPaBJICHUHA BO3HUKHOBEHHUS! OPraHUYECKUX MOJIEKYJI: IEpBUYHASL aTMOc(epa
Y DBOJIIOIUSA XMMHMYECKHUX DJIEMEHTOB, HEOPraHWYECKMX M OPraHUYECKMX MOJIEKYJl Ha
pPaHHUX 3Tarax pa3BUTHS 3EMJIN.

CoBpeMeHHbIE MPEeICTAaBICHUS O BOSHUKHOBEHHUH KU3HU; B3MIAabl J. [Idurorepa, J[x.
DneHa. DBOMIONUS XUMUYECKUX 3JIEMEHTOB B KOCMUYECKOM ITpocTpaHcTBe. OOpa3zoBaHue
aHeTHbIX cucteM. llepBuuHas atmocdepa 3emMiid M XUMHYECKUE MPEANOCHUIKU
BO3HUKHOBEHUS KW3HU. VICTOYHMKM SHEpPruM M BO3pacT 3eMJIM. YCJIOBUSA Cpelpl Ha
npeHen 3emiie; teopust A. M. Onapuna, onsitel C. Musiepa. XuMudeckas 3BOJIIOLUS.
Heb6uonornueckuii CHHTE3 OpraHM4eCKUX COSUHEHUH.

Tepmuueckas Teopus. Teopus agcop6iuu. 3HaueHue padbot C. doxkca u /. bepHarna.
Huskoremneparypnast Teopusi K. Cumonecky u @. Jlenema. KoariepBaTHble Kamim U UX
sBoOLIMA. Teopuu MTPOUCXOXKACHUA MpoToOMomnoianMepoB. CBOMCTBa KOAlEpBATOB:
peaknuu oOMeHa BemiecTB, camoBocmpousBeaeHue. ['unoresa mupa PHK. DBomrorus
IpPOTOOMOHTOB: (popMHpOBaHNE BHYTPEHHEH Cpe/bl, MOSIBICHUE KaTaln3aTOpOB



OpraHUYeCcKOW MPUPOJIbI, DSBOJIOLMS HHEPreTUYECKHX CHCTEM U  MeTaboIu3Ma;
BO3HUKHOBEHHE F€HETUYECKOTO KO/Ia.

Bo3HukHOBEHHE »HEpreTHYecKux CcucteMm: poyib nupodochara. ObOpazoBanue
MOJINMEPOB; 3HAUCHHUE HECTECIU(DUIESCKON KATATUTHYCCKOW aKTUBHOCTU TOJUIIETITHIOB.
CoBepllleHCTBOBaHHE META0OIMYECKUX peakiuil. Polb 3HEpPruM COTHEYHOTO CBETA;
BO3HMKHOBEHUE (DOTOCHHTE3A.

HavanbHbie sTansl Ouojorudyeckoit asomonuu. [IpokapuoTnueckue kieTku. Teopus
CUMOMOTEHETUYECKOTO MPOUCXOKACHUS FYKAaPUOTUUECKON KJIETKH U €€ J0Ka3aTelIbCTBa;
BO3HMKHOBEHHE (POTOCHUHTE3a, AYKApHOT, MOJOBOTO MPOIECCa MU MHOTOKJIETOYHOCTH.
Teopuu MPOUCXOXKIEHUSI MHOTOKJIETOUHBIX opraHu3MoB (. ['ekkens, U. V1. Meunukos, A.
B. NBaHoB).

Pasznen |l. Yuenue o kierke

I'naBa 3. Xumuueckasi opranuzanus kjiaetku (13 )

DJeMEeHTHBIN COCTaB KUBOT'O BellecTBa Ouocdeprl. PacpocTpaHeHHOCTH 3I€MEHTOB,
UX BKJIaA B O00pa3oBaHHME JKUBOM Marepud U OOBEKTOB HEXKHUBOM IPHUPOJIBI.
MakpoaiaeMeHTbl, MHKPOJIEMEHThl; MX BKJIaJ B 0OOpa3oBaHHE HEOPTaHUYECKUX WU
OpraHUYECKUX MOJIEKYJI )KUBOTI0 BelecTBa. HeopraHnuecknue MOJIEKyIIbl )KUBOIO BELIECTBA.
Bona, ee xuMnueckue cBoiicTBa M OMONOrMYEcKas pojb: PacTBOPUTEIh TUAPOPUIBHBIX
MOJIEKYJ, CpeAa MpoTeKaHus OWOXMMHUYECKUX MpeBpamieHud. Poabp  Boabsl B
KOMIAPTMEHTAJIU3AMN U MEKMOJIEKYJIIPHBIX B3aWUMOJCUCTBUAX, TEIUIOPETYIISALNS U IP.
Conu HeOpraHMYEeCKUX KHUCIOT, UX BKJIaJ B 00ECIEYEHHE MPOLIECCOB )KU3HEAECATENbHOCTU
U TMojJAep:kaHue romeocrtasza. Pojib KaTHOHOB M aHUOHOB B OOECIIEYEHUH MPOLECCOB
KU3HENEATENbHOCTH. OCMOC M OCMOTHYECKOE JABIICHHE; OCMOTHYECKOE IOCTYIUIEHUE
MOJIEKYJI B KJIETKY. bydepHble cucTeMbl KJIETKH U OpraHu3Ma.

Oprannueckre MOJEKyJbl. buonorndeckue nonumepsl — Oenku. CTpykTypHas
opraHu3anus MOJEKya Oenka: TepBUYHAs, BapUaHThl BTOPUYHOW, TpEeTUYHAS U
YEeTBEpTUYHASL, XUMHUYECKUE CBSI3U, UX Yyaepkuparomue; (oiaunar. CBoHCTBa OENKOB:
BO/IOPACTBOPUMOCTH, TEPMOJIAOUIBLHOCTD, IOBEPXHOCTHBIN 3apsA] U APYTUe; AeHaTypalus
(oOpatumas 1 HeoOpaTumasi), peHaTypalus — OWOJOTHYECKUN CMBICI U TPAKTUYECKOE
3HaueHue. OyHKIUU OENKOBBIX MOJIEKYJ. buosornyeckue karanu3aTopbl — OENKH, UX
KJacCU(pUKalusi, CBOMCTBA U POJIb B OOECHEUEHUHU IMPOLECCOB >KU3HEIEATEIBHOCTH.
PerynsropHas ¥ uHPOPMAIMOHHO-KOMMYHHKATUBHAs POJb OEJIKOB; TPAHCIOPTHHIE U
JIBUTaTEJILHBIE OCJIKHM; aHTHUTEIA.

VYTI1eBObI B )KU3HU PACTEHUH, )KUBOTHBIX, TPUOOB U MUKPOOPraHU3MOB. CTPYKTYpHO-
(GyHKUHMOHATIbHBIE OCOOEHHOCTH OpraHu3alMid MOHO- M aAucaxapuaoB. CrpoeHue u
OHOJOrnYecKas posib OMOTIOJIMMEPOB — MOJMUCAXAPUIOB.

XKupsl — OCHOBHOM CTPYKTYpHBIH KOMIIOHEHT KJI€TOYHBIX MEMOpaH M HCTOYHUK
sHeprud. OCOOEHHOCTH CTPOCHHS >KUPOB U JIUIIOWJOB, JIEXKallhMe B OCHOBE UX
(GYHKIIMOHATBbHOW aKTUBHOCTH Ha YPOBHE KJIETKH U LEJIOCTHOTO OpraHu3Ma.

Hyxnennoseie kucnotsl. [IHK — Monekysbsl HacieCTBEHHOCTH; UCTOPUS U3YUYEHHUS.
YPpOBHU CTPYKTYPHOW OpraHM3alud; CTPYKTYypa MNOJMHYKICOTHIHBIX LENEH, IMPABUIIO
KoMITJIeMeHTapHoCcTH — mpaBmwio Yapradda, noiinas crimpains (Jx. Yorcon u ®@. Kpuk);
ouonormyeckass posb JIHK. I'enermdeckuit kon, cBoiicTBa koja. ['eH: cTpykTypa
dbynkuuu; rensl, koaupytoume PHK, MoOunbHbIe reHeTuYecKre 3J1IeMEHThI. | 'eHOM; TeHOM
yenoBeka. PHK: undopmanumonnsie, TpaHciopTHbIE, puOOCOMAIIbHBIE, KATATUTHUYECKUE U
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perynsrtopubie. Penymmmkanus JIHK, nepemada HacnenctBeHHOM wuHGOpManuu U3
MOKOJICHUS B MOKOJICHUE.
Jlabopamopnvie u npakxmuueckue pabomoi
OO6Hapy:xeHue 0eKOB, YTIE€BOJIOB, JUMKIOB C TOMOIILI0 KAYECTBEHHBIX PEaKIUi
depMEHTATHBHOE PACLIEIJIEHUE EPOKCUAA BOAOPO/Ia B PACTUTENBHBIX U KUBOTHBIX
KJIETKaxX

I'naBa 4. Peasu3zauus HacJjieaAcTBeHHO nHpopmanuu. Meradomsm. (8 1)

COBOKYITHOCTh pEakiuil OMOJIOTMYECKOr0 CHHTE3a — IUJIaCTUYECKUH OOMEH, WU
aHaOonu3M. Perynsius akTHBHOCTH T€HOB IIPOKAPUOT; OMEPOH: OTEPOHBI HHTyIIHOCTbHBIC
U penpecuOenbHble. Perymsius akTUBHOCTH TeHOB 3yKapuoT. CTpyKTypHasi 4acTh T€Ha.
PerynsaropHass dYacTh T€Ha: NPOMOTOPBI, HHXAaHCEpbl W HHCynATOphl. llepenaua
HAcJeACTBEHHOW wWHGOpP Manmuu ©3  sApa B [UATOIUIA3MY;  TPAHCKPHUIIIIUA,
TpaHckpunimoHHbie pakTopsl. CTpykrypa JIHK-cBs3pBatomux 6enkos. [Iponeccunr PHK;
CIUIAaWiCHHT, aJIbTEPHATUBHBIN CIUIAaCHUHT, OMOJOTUYECKUN CMBICH U 3HaUYeHUEe. MeXaHu3M
oOecrieueHus: CUHTEe3a OeJiKa; TPaHCIIAIHUS;, €€ CYIIIHOCTh U MEXaHu3M, cTadbuiibHOCTh HPHK
Y KOHTPOJIb DKCIIPECCUU T€HOB.

Karanutuueckuii xapakrep peakiuii oOMeHa BeriecTB. Peanuzanus Hacie1CTBEHHON
uHpopMaIuu: OMOJOTUYECKU CUHTE3 OEITKOB U JPYTUX OPraHUYECKUX MOJIEKYJI B KJIETKE.

DHepreTuueckuii 0OMeH; cTpykTypa U GyHkimun AT®. Drtanbl SHEPTETUYECKOTrO
oOMeHa. ABTOTpodHBIN U reTepoTpoHBIA THIIBI 0OMeHa. AHAYpOOHOE U a’dpoOHOe
paCIIECIJICHUE OPraHUYECKHX MOJEKyJl. I[loArOTOBUTENBHBIA 3Tam, pOdb JIH30COM;
HenonHoe  (OeckuciopoaHoe) paciuersieHue. IlonHoe  KUCIOPOJIHOE  OKHCIICHUE;
JIOKaJIU3alus MPOIecCOB B MUTOXOHAPpUAX. ConpspKeHHe paclIeIIeHHs TII0KO3bI B KIETKE
¢ pacrnagoM u cuHTe3oM AT®. KomnapTMeHTanu3aius MporeccoB MeTadom3Ma u
Jokanu3auus creurduueckux GpepMeHToB B MeMOpaHax ONpPENeSIEHHBIX KIETOYHBIX
cTpykTyp. [loHATHE O TOMeEOcTa3e; MPUHLIMIBI HEPBHOM M DHAOKPUHHOM PETYJISLNU
IIPOLIECCOB MIPEBPAILECHUSI BEIIECTB U SHEPTUHU B KIIETKE.

dortocuHTe3; cBeToBas (haza M OCOOEHHOCTH OpraHu3alvy THJIAKOMJIOB TpaH,
AHEpreTuyecKas LeHHOCTh. TemHoBas ga3a (oToCHHTE3a, MPOLIECCHI, B HEM MPOTEKAIOIINE,
UCIIOJIb30BaHUE dHEpPruu. Tumnbl (POTOCHHTE3a U MCTOYHUKH BOJOPOAA AJiE 00pa30BaHMS
OpPraHUYECKUX MOJIEKYJI; PEaKIii CBETOBOM U TEMHOBOM (ha3bl HOTOCUHTE3a. XEMOCHHTE3.

Ipaxmuueckas paboma:
Pemenue aneMeHTapHBIX 3a/1a4 MO0 MOJICKYJISIPHOM OHOJIOTHH

Paznen 5. Ctpoenne u pynkuun kjiaetTok (16 4)

[IpeameT u 3agauu HUTONOTUU. METOAbI U3yUYEeHHS KJIETKH: CBETOBAsI U 3JIEKTPOHHAS
MUKPOCKOIIUS, OMOXUMUYECKHE M WMMYHOJIOTMUECKHE MeTOjAbl. [[Ba Tuma KieTouHOM
OpraHU3alU: MPOKAPUOTUYECKUE U DYKAPUOTHUYECKHE KIeTKU. CTpOeHHE LUTOIIa3MbI
OaKTepHAIIbHON KJICTKH; JIOKaTu3amus (PEePMEHTHBIX CUCTEM U OpTaHHU3aIis MeTaboan3Ma
y TpokapuoT. [eHerwdeckuid ammapar OakTepwii; OCOOCHHOCTH peanu3aluu
HaciencTBeHHOW — mHpopManuu.  OCOOCHHOCTH — JKM3HEACSTEIIBHOCTH  OaKTepuil:
aBTOTpO(HBIE U TeTepoTpodHBIC OaKTepun; adpoOHBIC U aHAIPOOHBIE MHUKPOOPTAHU3MBI.
CnopoobOpa3oBaHue U €ero OMOJOrHYecKoe 3HaueHue. Pa3MHOXKeHKe; MOJ0BOM MpOIECC Y
OakTepuil; pekomOuHaKu. MecTo U poJib MPOKAPUOT B OMOLIEHO3aX.

[urormazMa 3yKapuOTHYECKOW KIeTKU. MeMOpaHHBI NPUHIMI OpraHU3alUU
KJIETOK; CTpPOEHHUE OHOJIOTHYecKOM MeMOpaHbl, Mopdojornyeckue M (yHKUHOHATbHBIC
0COOEHHOCTH MeMOpaH pa3JIMYHBIX KJIETOYHBIX CTPYKTYp. OpraHesuibl HUTOIIa3Mbl, UX
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CTpykTypa u pyHkuud. HapyxHas nuToriazMariuueckas MeMOpaHa, H10I1a3MaTHyecKast
ceTh, ammapar [ oJpIKH, JIU30COMBI; MEXAaHW3M BHYTPUKIETOYHOI'O IHUIEBAPEHHUS.
MUTOXOHAPUM — JHEPreTUYECKUE CTAHLUU KIETKH; MEXAHU3MBbl KIIETOYHOIO JBbIXaHMS.
PubocoMmbl M MX ywacTue B mpoueccax TpaHcasauud. Kietounelid nentp. OpraHoubl
JNBUKEHUSA: XTYTUKU M pecHHUYKH. Llutockener. CrnenuanbHble OpaHOUIbl LUTOILIA3MBI:
COKpAaTHUTEJIbHBIE BAKYOJIH U Jp. B3anmoelicTBre OpraHonI0B B 00ECIEYEHNH TPOLIECCOB
MeTabonmu3ma.

KierouHoe siApo — LEHTp yIpaBICHHS KU3HEICATEIBHOCTHIO KIETKU. CTPYKTYpBI
KJIETOYHOTO siipa: sifiepHas 000J704YKa, XpoMaTHH (TeTepoXpOMaTUH U DYXPOMATHH),
anpeimko. Kaprormiasma; XUMUYECKH COCTaB M 3HAYEHUE TS dKU3HEACATEIbHOCTH SAPA.
Juddepennnanbuas akTHBHOCTh T€HOB; DYXPOMATHUH. XpOMOCOMBI. CTPYKTypa XpOMOCOM
B PA3JMYHBIE MIEPUOBI KUZHEHHOTO IUKJIA KJIETKH; KAPUOTHII, IIOHATHE O TOMOJIOTUMYHBIX
XpoMocoMax. JIMMIIONAHBINA 1 TarIOUIHbIA HA0OPhl XPOMOCOM.

Knetkn B MHOrokiserouHom opranusme. [lonstue o nuddepeHIpoBKe KIETOK
MHOTOKJIETOYHOTO OpraHu3ma. JKW3HECHHBINM LIMKIJ KJIETOK. TKaHW Oopranusma C pa3sHOU
CKOPOCTBIO KJIETOYHOTO OOHOBJIEHHUS: OOHOBIISIFOUIMECS, PACTyIIME€ W CTaOHWJIbHBIE.
Pa3mHoxeHHe K1eTOK. MUTOTHYECKHI LIMKI: HHTEp(a3za — Neproj] NOATOTOBKU KIETKH K
nenenuto, peaymnukanusa JJHK; MmuTos, gazel MUTOTUUECKOTO JIeJIeHUs U TpeoOpa3oBaHuUs
XpOMOCOM B HUX. MexaHu3M 00pa30BaHUs BEpETEHA JEJICHUS U PACXOXKACHUS JOUEPHUX
xpomocoM B aHa(ase. buonornueckuii cmpica MUTO3a. bruonornyeckoe 3HaYeHUE MUTO3a
(Oecnosioe pa3MHOKEHHE, POCT, BOCIIOIHEHHUE KJIETOUHBIX NMOTEPh B (DU3HOJIOTHUECKUX U
NATOJIOTUYECKUX YCJIOBUSX). Perysisius *KU3HEHHOro LUKJIA KJIETKHM MHOTOKJIETOYHOI'O
opranu3ma. @axkTopsl pocra. 3anporpaMMHUpPOBaHHas KJIETOYHas TMOETb — aromnTo3;
perymsanus anonro3a. Ilonsarue o perenepauuu. HapymeHnss HHTEHCUBHOCTH KJIETOYHOTO
pa3MHOXEHUsT MW 3a00JeBaHUsA 4YelloOBeKa U  JKUBOTHBIX: TpPO(QUYECKUE  SI3BBI,
N0OPOKAYECTBEHHBIE U 3JI0KAUE€CTBEHHbBIE OMYXOJIU U AP.

Oco0eHHOCTH CTPOEHUS PaCTUTENBHBIX KIIETOK; BAKYOJIH U MIIaCTUIbl. BUabl nnactun;
UX CTPYKTypa U (yHKUHOHAIbHBIE oOcoOeHHocTH. Kinerounas crteHka. OcoOeHHOCTH
CTpOEHUS KJIETOK rpuO0B. BKiItoueHus1, 3HaU€HHE U POJIb B META00IU3ME KIIETOK.

Knerounas teopus crpoeHust opranu3moB. VcTtopust pa3BUTUS KIETOYHOW TEOPUU;
pabotel M.Inelinena, T. [lIBanna, P. bpoyna, P. BupxoBa u npyrux ydensix. OCHOBHBIC
IIOJIOJKEHMS KJIETOYHOM TEOPHUM; COBPEMEHHOE COCTOSIHHE KIIETOYHOM TEOPUH CTPOCHUS
OpPraHu3MOB. 3HaUYEHUE KIETOYHON TEOPHUH sl pa3BUTHSI OMOJIOTHH.

Bupycel — BHYTPHUKJIETOYHBIE NApa3uTbl HAa T'€HETHYECKOM YpoBHE. OTKpbITHE
BUPYCOB, MEXAaHW3M B3aUMOJICHCTBUS BUpYCa M KIETKH, WH(MEKIMOHHBIA MpOIECC.
BepTukaibHblii U1 TOPU30HTAIBHBIA TUI NIEpelaynd BUPYCOB. 3a00J€BaHUS >KUBOTHBIX U
pacTeHui, BbI3bIBaeMble BUpycaMu. BupycHblie 3a001€BaHtsI, BCTPEUAIOIIMECS Y YETIOBEKA;
rpurni, renatut, CIIN]I. bakrepuodaru. [Ipoucxoxnenue Bupycos. Mepsl npopuiIaKTUKH
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JlabopamopHvie u npakmuueckue pabomsi
N3ydeHne miazMonmn3a U Jeria3MoIIn3a B KIIETKaX KOXKHUIbI JIyKa
N3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTax.
N3ydeHne pacTUTENbHON U KUBOTHOU KJIETKHU MOJI MUKPOCKOIIOM.
Habnronenue 3a IBM>KEHUEM LIUTOIIA3Mbl B PACTUTENIBHOM KIETKax
Pazgea |11. Pa3mHo:keHMe U pa3BUTHE OPraHU3MOB
I'naBa 6. Pa3muo:kenune opranu3mos (7 1)
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@®opMbI 0€Cronoro pa3MHOXKEHHUS: MUTOTHYECKOE JIEJICHUE KIETOK OJHOKJIETOYHBIX;
cropooOpa3oBaHKE€, MOYKOBAHUE Y OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB;
BETE€TaTUBHOE PAa3MHOKEHHE. DBHOJOrMYECKHil CMBICT M 3BOJIOLMOHHOE 3HAYEHUE
0ecroyIoro pa3sMHOKEHUS.

[lonoBoe pa3MHOXXKEHUE PACTCHMH U JKUBOTHBIX; OHOJOTHYECKHI  CMBICIL
["ameTorenes. [lepuonbl oOpa3oBaHUs TMOJOBBIX KJIETOK: pa3MHOKeHHE U pocT. Ilepuon
co3peBanusi (Meio3); mpodasza-1 u mpoiiecchl, B HEW MNPOUCXOJSANINE: KOHBIOTAIMS,
KpOCCHUHTOBEp. MexaHu3M, TEeHETHUYECKHE TOCIEACTBUS W OMOJOTMYECKH CMBICIT
KpoccuHTOBepa. buonornyeckoe 3HaueHWe U OUOJNOTMYECKUM cMbICH Meiosa. [lepuon
(bopMHUpOBaHUS TOJOBBIX KJIETOK; CYIIHOCTh M OCOOCHHOCTU TedeHus. OcoOeHHOCTH
criepMaroreHesa u oBoreHeza. OCeMeHeHUe U OIIOA0TBOPEeHHE. MOHO- U MONIUCIIEPMUS;
Ononornyeckoe 3HaueHue. HapykHoe W BHyTpeHHee OIuiofoTBopeHue. [lapreHorenes.
OBOJIIOLMOHHOE 3HAYEHHUE MOJOBOT0 Pa3MHOKEHHS.

Pa3znen 7. UHauBUayajbHOE pa3BUTHE Oprann3mMoB (oHTorene3) (19 u)

«Hcropus passutus kuBoTHBIX» K. M. b3pa m ydeHne 0 3apoAbIIIEBBIX JINCTKAX.
OBomonnoHHas sMOpuosorus; padotsl A. O. Kosanesckoro, . 1. MeunukoBa u A. H.
CeeprioBa. COBpEeMEHHBIE NPEACTABICHUA O 3apOABIIIEBBIX JHUCTKAX. [IpuHOHMBI
pa3BUTHS OECIIO3BOHOYHBIX U TO3BOHOYHBIX JKUBOTHBIX.

Tumnbel AWNEKIETOK;, MOJSPHOCTb, pACIPENCICHUE JKEITKA U TEeHETHYECKHUX
netepMuHaHT. OOOOUKH fifl1a; aKTUBAIUS OTUIOJOTBOPEHHBIX SHIEKIETOK K Pa3BUTHIO.
OCHOBHBIE 3aKOHOMEPHOCTH APOOJIEHUS; TOTUIIOTEHTHOCTh 0JIaCTOMEpPOB; 0Opa3oBaHUE
OJTHOCJIOMHOTO 3apojpllia — OnacTyibl. [acTpynsiusi; 3aKOHOMEPHOCTH OOpa30BaHUS
JBYCJIOWHOTO 3apojblllla — TacTpyJbl. 3apoAbIIEBbIE JIUCTKM M HUX JajibHEWInas
muppepeHIupoOBKa; TOMOJOIHSL 3apOABIIIEBBIX JIMCTKOB. llepBUYHBIA OpraHoreHes
(mevipynsanus) U gajapHenas auddepeHIpoBKa TKaHe, OpraHoB U cucteMm. Peryisiius
AMOPUOHATBHOTO Pa3BUTHS;, ACTEPMUHALIUS U SMOpUOHATbHAA UHAYKIHUA. [ eHeTuuecKkui
KOHTpOJIb pa3Butus. Pojlb HEpBHOW U SHIOKPUHHOM CHUCTEM B OO0ECIEeUCHUU
AMOPHUOHATILHOTO Pa3BUTHUSL OPTaHU3MOB.

3aKOHOMEPHOCTH TMOCTAIMOPHOHATBLHOTO Tepuoaa pasButus. l[Ipsimoe pasButue;

JOPENPOAYKTUBHBIN, PEIPOIYKTUBHBIN U MTOCTPENPOAYKTUBHBIN nepruobl. Henpsimoe

pa3BUTHE; TOJHBIN M HEMOJHBIM MeTamopdo3. buomornueckuit cMpICT pa3BUTHA C
metamopdo3oMm. Cramuu MNOCTIMOPHUOHAILHOTO Pa3BUTUSL TMPU HENPSIMOM Pa3BUTHUU
(TnumHKa, KyKoJIKa, uMmaro). CtapeHue u CMepTh; OMOJIOTHS MTPOIOKUTEILHOCTH KU3HH.

Cx0/CcTBO 3apoabllieit 1 SMOpHOHANIbHAS JUBEpreHius npu3HakoB (3axkod K. bapa).
buorenernueckuii 3akoH (3. I'ekkens u K. Mromiep). Pabotsl akagemuka A. H. CeBepiioBa
00 SMOpPHOHANBHOM HW3MEHYMBOCTH (M3MEHUYMBOCTH BCEX CTaJAUil  OHTOIEHE3a;
KOHCEPBAaTUBHOCTh PAHHUX CTaAuil HSMOpPHUOHAJILHOTO Pa3BUTHS, BO3HUKHOBEHUE
W3MEHEHUM Kak TpeoOpa3oBaHUN CTaJAWMl Pa3BUTHS U TOJHOE BBIMAJICHUE MPEIKOBBIX
MIPU3HAKOB).

Ponp (dakTopoB okpykaromieit cpeiapl B SMOPHOHAIBHOM U TOCTIMOPHOHAIEHOM
pa3BuTuM opranusMa. Kputnueckue nepuoasl pa3Butus. BisiHue n3aMeHeHn romeocrasa
OpraHU3Ma MaTepy U IJI0/Ia B PEe3yJIbTaTe BO3JACUCTBUS TOKCUYECKUX BEIIECTB (TaOa4HOTO
JIbIMa, aJKOTO0JIs, HAPKOTHKOB U T. J.) Ha XOJl SMOPUOHAIBHOTO U MOCTIMOPHOHAIBHOTO
NEPUOJIOB Pa3BUTHUSA (BPOKIEHHBIE YPOJICTBA).
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IlonaTne o pereHepauvy; BHYTPUKIIETOYHAs, KIIETOYHAsA, TKAHEBas W OpraHHas
pererepanus. OU3NONIOTHYECKAs U perapaTUBHAS PereHepaIys. IBOTIONNS CTOCOOHOCTH
K pereHepaluy y TO3BOHOYHBIX )KUBOTHBIX.

Jlabopamopnvie u npaxmuuecxkue pabomoi

HaGnrogenne wmuTO3a B KJIETKAaX KOHYMKA KOpEMIKa JIyKa Ha TOTOBBIX
MHUKPOIIpEnapaTax.

BrisiBneHrEe NpU3HAKOB CXOACTBA 3aPOIBIIIEH YEI0BEKA U IPYTUX MIICKOMUTAIOIINX
KaK JJOKa3aTeIbCTBO UX POJCTBA.

Pazgen IV. OCHOBBI IreHeTHMKH M CeJIeKIUU

I'aaBa 8. OcHOBHBIE MOHATHA reHeTHKH (2 )

[IpencraBienus ApeBHUX O POACTBE U XapaKTepe MepeJayu MPU3HAKOB U3 TOKOJIEHUS
B MTOKOJIEHHE. B3rsiipl CpeIHEBEKOBBIX YUEHBIX Ha IMPOIECCHl HACIEIOBAHUS IPU3HAKOB.
Hcropus pazButus reHeTuku. OCHOBHBIE TOHATHS T€HETHKU. [[pu3HaKku U CBOMCTBA; TEHBI,
aJyielbHbIe TeHbl. [ OMO3UIOTHBIE M T€TEPO3UTOTHBIE OPraHu3Mbl. ['eHOTHN U (peHoTHUI
opraHu3zMa; reHo(oHI.

I'naBa 9. 3akoHoMepHOCTH Hac/eq0BaHus Npu3HakoB (12 1)

Metobl U3ydeHHs HACJIEICTBEHHOCTH U U3MEHUMBOCTH. YK CTas JIMHUSA: TOPOAA,COPT.
[IpuHiunel ¥ XapakTepuctuka rudpugosornueckoro merona [. Mengens. [pyrue
F€HETUYECKUE METOJbl: LIUTOIN€HETUYECKUHN, T€HEaJTOTrHnYeCKUil, METOMbl HMCCIEAOBAHUS
JHK.

3aKOHOMEpPHOCTM  HAcJE€JIOBaHUs NPU3HAKOB, BbIsIBICHHbIE [. MeHaenewm.
Monorubpunnoe ckpemuBanue. llepBoiii 3akoH MeHzenss — 3aKOH JTOMHUHUPOBAHUS.
[lomrHOE ¥ HEMOJIHOE [IOMHHUPOBAHUE;, MHOXXECTBEHHBIA aijieau3M. BTopol 3akoH
Menpaenss — 3aKOH paclIeneHUs. 3aKOH YHUCTOThl TaME€T M €ro IUTOJOTHYECKOE
o0ocHOBaHME. AHanu3upylolmiee ckpenuBanue. JuruOpugHoe ¢ MOJUTHOPUIHOE
CKpeIlMBaHUE; TPETU 3aKOH MeH 1el11 — 3aKOH HE3aBUCUMOT0 KOMOMHUPOBAHUSI.

XpOMOCOMHas T€OpHUs HACIEACTBEHHOCTHU. [ 'pynmbl cuerieHus: reHoB. CLenaeHHoe
HaclieoBaHue Tpu3HakoB. 3akoH T. MopraHa. [lonHoe M HEMOJNIHOE CUEIUIEHUE T€HOB,;
PacCTOSIHUE MEX Y T€HAMU; TeHETHUYECKHUE KapThl XPOMOCOM.

['eneTnueckoe omnpeneiaeHue Iojda; TOMOTaMETHBIM M TeTepOTaMETHBIM  MOJL
['eHeTnyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBaHne Mpu3HAKOB, CLETUIEHHBIX C
1oJIOM. ['eHeTu4YeCcKHUe KapThl XpOMOCOM 4Y€eJIOBEKA. XapaKTep HACIEIOBaHUS [TPU3HAKOB Y
yesoBeka. [ eHHbIe 1 XpOMOCOMHBIC aHOMAJTUHY YeJIOBEKA M BHI3bIBAEMbBIC MU 3a00JICBaHN.
Mepb! TporITakTHKN HACTEACTBEHHBIX 3a00I€BaHUI YeIIOBEKA.

I'enoTun kak 1enoctHas cucrema. B3anmoneicTBUe ajuieNbHBIX (JOMUHUPOBAHUE,
HETOJHOE JIOMUHUPOBAHUE, KOJOMUHUPOBAHUE U CBEPXJOMUHHUPOBAHUE) U HEAJICIbHBIX
(KOMILJIEMEHTapHOCTh, JMUCTa3 U TOJUMEPHUS) TEHOB B OMNPEICICHUH MPU3HAKOB.
[InerioTponusi. DKCIPECCUBHOCTh U IEHETPAHHOCTD I'EHA.

JlabopamopHvle u npakmuueckue pabomai:
CocraBiieHUE TPOCTEUIINX CXEM CKPEITUBAHMUSI.
Pelienuie 35ieMeHTapHBIX TEHETUYECKUX 3a/1a4.
CocraBieHue 1 aHaIu3 POJOCIOBHBIX YEJIOBEKA

I'naBa 10. 3akoHOMepHOCTH U3MEHYHMBOCTH. (6 1)

OcHoBHBbIE (QOpPMBI KM3MEHYMBOCTH. ['eHOTUMHUYEcKass HM3MEHYUMBOCTh. MyTanuu.
['eHHBIE, XPOMOCOMHBIE U T€HOMHbIE MyTauuud. CBOWCTBA MyTalHil; COMAaTHUYECKUE H
reHepaTuBHble MyTauuu. Helitpanbasie MyTauuu. [1omyneranbHble U JIETATbHBIE MyTALIUH.
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[IpyunHBl ¥ YacTOTa MyTallMid; MyTareHHbIE (PAKTOPbI. DBOJIOLMOHHAS POJb MYTAaIIMii;
3HAUYCHUE MYTAIUi I MPAKTUKH CEJIbCKOTO XO3SMCTBA M OMOTEXHOJIOTUN. MyTareHHbIe
daktopel. KomOWHATHBHAsS W3MEHUYMBOCTh. YPOBHU BO3HUKHOBEHHS Pa3TUYHBIX
KOMOHMHAIIUN T€HOB U UX POJIb B CO3JaHUH F€HETHUECKOTO Pa3HOOOpasus B Mpejenax BUaa
(KpOCCHHIOBEp, HE3aBUCUMOE PACXOXKIECHUE TOMOJIOTMYHBIX XPOMOCOM B IE€PBOM M
JIOYEPHUX XPOMOCOM BO BTOPOM JIEJIEHMM MEH03a, OIUIOAOTBOPEHHE). DBOIIOLUOHHOE
3HaYC€HUE KOMOWHATUBHOU N3MEHYHBOCTH.

deHoTUNHMYECKAs], WK MOIU(UKAIIMOHHAS, U3MEHYUBOCTh. PoJlb yCIIOBHII BHEIIHEH
Cpellbl B pPa3BUTUM W TPOSABICHUM MPU3HAKOB U CBOMCTB. CBoMcTBa MOAMUKAIIMIL:
ONPENEIICHHOCTh  YCIOBUSIMM  CpEllbl, HANpPABJICHHOCTb, T[PYNINOBOM  XapakTep,
HeHacseayeMocTh. CTaTuCTUYECKHE 3aKOHOMEPHOCTH MOAU(BUKAITMOHHOW U3MEHYUBOCTH;
BAPUALIMOHHBIN Al U BapualmoHHas kpuBas. HopMa peaknuu; 3aBUCUMOCTb OT T€HOTHIIA.
VYrpaBieHne JOMUHUPOBAHUEM.

JlabopamopHhwvie pabomoi:
N3yuenne msmeHunBocTU. IlocTpoeHne BapHAlMOHHOTO psiAa W BapUALMOHHOU
KPUBOM.

I'naBa 11 OcHoBblI cesieknuu (4 4)

Coznanue nopoj )KMBOTHBIX U COPTOB pacTeHuil. PazHooOpa3ue u npoayKTUBHOCTb
KYJbTYPHBIX pacTeHui. [{eHTpbl IPOUCXO0KACHUS U MHOT000pa3usl KyJIbTYPHBIX PACTCHUIA.
3aKOH rOMOJIOTMYECKUX PSAOB B HACJIEICTBEHHON N3MEHUHUBOCTH.

MeTobl CeNeKUU pacTeHU U )KMBOTHBIX: 0TOOp U rulOpuau3amnus; Gopmsl oTOOpa
(MHAMBUIYaIbHBIM W MaccoBbIM). OTaaneHHas TUOpUAU3ALMS; SIBJICHUE TeTepo3uca.
M cKyCCTBEHHBIN MyTareHes.

Cenekiusi MUKpOOPTraHU3MOB. BUOTEXHOJI0THS U reHeThuYecKast uHxkeHepus. Cenexums
MUKPOOPTaHU3MOB [JIsl THIIEBOM MPOMBIIUICHHOCTH; TMOJIYYEHHE JIEKAPCTBEHHBIX
penaparoB, OMOJOTUYECKUX PETYIATOPOB, AMUHOKHCIIOT.

JlocT)KeHUsT W OCHOBHBIE HANPABJICHUS COBPEMEHHOM CEIIEKLMU. Y CIEXU
TpaAUUMOHHOM  cenekuuu.  KioHMpoBaHMWe;  TepanmeBTUYECKOE  KJIOHHPOBAHME.
Hennddepennmaiys coOMaTUYECKUX sIep B PEKOHCTPYMPOBAHHBIX KieTkaxX. Kierounbie
TEXHOJOTMU. ['eHeThdeckass HWHXXEHepus. 3HAYEHUE CeJNeKUMH JJIsl  pa3BUTHS
CEJIbCKOXO3SIICTBEHHOTO MPOU3BOJICTBA, MEAUIIMHCKON, MUKPOOMOIOTMYECKON U APYTHX
OTpacier MPOMBIIIJIEHHOCTH.

Pe3epBHoe Bpemsi — 2 4.

Hcnonb3yroTcss N1 MPOBEJACHUS YPOKOB OOOOIICHMSI, 3aKpeIUICHWS 3HAHUW W
OCYILECTBJIIEHUSI UTOTOBOTO KOHTPOJIS 3HAHUM.

11 knacc. «buonorus». (3 yaca B Hexenw, 102 yaca B rox).

Paznen 1. Yuenue 00 3BoJIIOIMH OpraHudeckoro mupa (50 u).

I'naBa 1. 3akoHOMePHOCTH PAa3BUTHS *KUBOH NMPUPO/bI. IBOJIOLNOHHOE YUCHHUE
(20 yacoB)

Uctopusa npencraBieHudl o pa3BUTHM KU3HM Ha 3emuie. Pa3BuTue Ouonoruu B
JIOIapBUHOBCKUIN 1epuoja. ['ocrnoicTBO B HayKe NPEACTABICHHM 00 «HM3HAYaIbHOU
1EJIeCO00pa3HOCTH» M HEU3MEHHOCTH >KuBOW mpupoisl. Paborsl K. Jlunhes mno
CUCTEMATUKE PACTEHUI M KUBOTHBIX; IPUHLUIBI JUHHEEBCKOW cucTeMaTtuku. Tpynbr XK.
KroBee u K. ne Cenr-Unepa. OBomonuonnas teopus K. b. Jlamapka. [lepBbie pycckue
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ABOTIOUMOHKUCTHL. [Ipennocbuiku Bo3HMKHOBeHUS ydeHuss Y. JlapBuna. JlocTukeHus B
00JacTh €CTeCTBEHHBIX HAyK, SKCIETUIMOHHBIN MaTepuan Y. [lapBunHa. DBOMIOIMOHHAS
teopus Y. lapuna. Yuenue Y. JlapBuna 00 uckycctBeHHOM oTOope. Yuenue Y. Jlapsuna
O €cTeCTBEHHOM oTOope. Bujg — snemeHTapHas 3BONIONMOHHAS eauHuua. BceoOmias
WHIMBHUIyaJIbHAasg W3MEHUYMBOCTh M W30BITOYHAs YMCICHHOCTh MOTOMCTBa. bopnba 3a
CYILLECTBOBAHHE U €CTECTBEHHBIA 0TOOP. COBpEMEHHBIE MPEACTABICHUS O MEXAHU3MAaX U
3aKOHOMEPHOCTAX JBOMIOUMHA. MukposBomonus. ['eHeTnka M HBOJIIOLMOHHAS TEOPHS.
OBOJIFOIMOHHAA POJIb MyTauui. llonmymanus — syneMeHTapHas 3BOJIIOLIHUOHHAS €IUHHUIIA.
['enodona nomysuuii. MineansHbie U pealibHbIC MOMYIIAIMY (3aKOH Xap i—Baiinbepra).
['eHeTMYECKHE TIPOLIECCHl B MOMYJSIUUAX. Pe3epB HACIEICTBEHHOM W3MEHUYMBOCTH
nonyJsiuuid. GopMbl ecTeCTBEHHOTO 0TOOpa. [Ipucrnoco0aeHHOCTh OPraHU3MOB K Cpefie
oOWTaHusA KaK pe3yJbTaT JEHUCTBHUS €CTECTBEHHOro oTOopa. MUKpPOIBOIIOIUS.
CoBpeMmenHnble mpenactaBienuss o BugooOpazoBanuu (C. C. Yersepuxo, W. U.
[IImanbraysen). Ilytu u ckopocTh BH1000pa3oBaHMs; TeOrpaduuecKoe U 3KOJOTHUYECKOE
BUJI000pa30BaHue. DBOJIOLNUOHHAS POJb MOAU(DUKAIMI; (PU3NOIOTHYECKUE aJanTaluu.
TeMnbl 3BOTIOLMY.

Jlabopamopnas paboma

N3ydeHne n3aMeHYMBOCTH.

N3ydenne Mop(oI0oruuecKkoro KpuTepus Buaa

[IprcnocoOaeHHOCTh OPraHU3MOB K cpesie 0OUTaHuUs KaK pe3ynbTaT AeHCTBUS
€CTECTBEHHOT0 0TOOpa

I'maBa 2. Makpo3Boiouus. buoJioruyeckue mnocjiaeIcTBUsI NPUOOpeTeHUsT
npucnocooaenuii (6 41.)

['maBHBIE HampaBIEHHS 3BOJIOLMOHHOIO Ipolecca. buomormdeckuit mporpecc u
ouonornueckuii perpecc (A. H. Cesepro). Ilytn goctmkeHuss OHOJIOTHYECKOTO
nporpecca. MakposBomonusi. AJIOreHe3 W MPOTrpecCUBHOE  MPHUCHOCOOJIEHHE K
OTIpEJICTICHHBIM ~ YCIIOBUSM CyllecTBoBaHMs. Kararene3 kak Qopma TOCTHKEHHS
OMOJIOTMYECKOT0 MpOLBETaHUs TIpynn opraHu3mMoB. OCHOBHbIE 3aKOHOMEPHOCTH
ABOJIIOLIMM: JIMBEPreHIINS, KOHBEPreHIMs, MNapajuleu3M; IpaBujia SBOJIOLHUU TPYII
OpraHu3moB.  Pe3ynbTarbl  3BOJIOLMU:  MHOrooOpasuWe  BHJOB, OpraHUyecKas
1eJ1ecO000Pa3HOCTh, MOCTENEHHOE YCIOKHEHUE opraHu3auuu. Jlemoncrpanus. [Ipumepst
TOMOJIOTUYHBIX W AHAJOTHYHBIX OPraHOB, UX CTPOCHUE U IMPOMUCXOKICHHE B MPOLECCE
oHTorene3a. CooOTHOIIEHHWE TyTel MPOTPECCUBHOM  OMOJOTMYECKOW  DIBOJIIOILIUM.
XapakTepuCTUKa MPEACTABUTEIICH )KUBOTHBIX U PACTEHUI, BHECEHHBIX B KpacHy10 KHUTY U
HaxXOJAIIMXCS TMOJ OXpaHoM rocynapcrBa. (OCHOBHBIE TMOHATHA. OBoJonus. Bupn,
nomyJsuus; X kpurepun. bopr6a 3a cymectsoBanue. EcTecTBeHHBIN 0TOOP Kak pe3ybTaT
OOpBOBI 32 CYIIECTBOBAaHUE B KOHKPETHBIX YCIOBUAX Cpellbl 0OMTaHus. « BOJHBI KU3HNY;
WX TPUYUHBI; TyTH U CKOPOCTh BHA000pazoBaHus. MakposBostonus. buonorndeckuit
nporpecc u Ouonornueckuid perpecc. IlyTu noCTHKEeHHS OMOJIOTHYECKOTO TMPOTrpecca;
apoMopdo3, uauoaganTarus, oomias nereneparnus. 3nauenue padot A. H. Cesepiiosa.

Jlabopamopnas paboma.

BrisiBnenue apoMmopo30B ypacTeHHM, UANOAIANITAIINA Y HACEKOMBIX.

I'naBa 3. PazBurne xu3Hu Ha 3emure (10).

OCHOBHBIE YEPTHI 3BOJIIOLUN KUBOTHOTO M PACTUTENBHOTO Mupa. Pa3Butue xu3Hu
Ha 3emyie B apXeHCKyl U MNPOTEPO3OMCKYI0 3pbl. IlepBble crneapl KU3HU Ha 3eMIIE.
[TosiBieHrEe BceX COBPEMEHHBIX THIOB OECHO3BOHOYHBIX >KUBOTHBIX. OOmas
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XapaKTEePUCTUKA U CUCTEMATHKA BHIMEPILIUX U COBPEMEHHBIX OECIIO3BOHOYHBIX; OCHOBHbIE
HaIpaBJICHUS 3BOJIONUU 0eCrO3BOHOYHBIX KUBOTHBIX. [lepBrie xopnoBeie. Hanpasnenus
HBOJIIOLIMM HM3IIMX XOPAOBBIX; OOIIas XapaKTepUCTUKA OECUEperHbIX U OOOJOUHUKOB.
PasButne BomHbIX pacTeHuil. 6 PazBuTue ®u3Hu Ha 3eMJie B MajI€030MUCKYIO 3py. DBOJIIOLHS
pacTeHui; TOSBICHUE TMEPBbIX COCYAMCTBIX PpAaCT€HUW; MAalNOpPOTHUKH, CEMEHHbIE
NanoOpOTHUKH, TOJOCEMEHHBIE pAacTeHHs. BO3HUKHOBEHHE TO3BOHOYHBIX:  PBIO,
36MHOBOJHBIX, IPECMBIKAIOIIMXCS. [JIaBHbIE HANpaBIIEHUsS SBOJIIOUWUA [TO3BOHOYHBIX;
XapaKTepUCTHKAa aHAMHUWA M aMHHUOT. Pa3BuTHE XU3HU Ha 3eMJie B ME3030MCKYIO 3py.
[losiBeHNE M PACHPOCTPAHEHHE MOKPHITOCEMEHHBIX PACTEHUI. ODBOJIOIUS HAa3E€MHBIX
MMO3BOHOYHBIX. BO3HUKHOBEHHE NTULl M MiIEKONTUTArOIMX. CpaBHUTEIbHASIXapPAKTEPUCTHKA
BBIMEpPIINX M COBPEMEHHBIX HA3€MHBIX IIO03BOHOYHBIX. BBIMHpaHHE JPEBHUX
rOJIOCEMEHHBIX PACTEHU M MpecMbIKaImMXcs. Pa3BuTthe KW3HM Ha 3emie B
KaHO30MCKY10 3py. BypHOe pa3BuTHE IBETKOBBIX PACTEHUN, MHOTO0Opa3ue HACEKOMBIX
(mapannenbHass dBomonMs). Pa3BuTHEe MIaEHTapHBIX MIIEKONMUTAIOIINX, IOSBICHHE
XulHbIX. Bo3HukHOBeHMe mnpumatoB. [losiBlieHHE MEpBBIX NPEACTABUTEIEH CEMEHCTBa
Jlroqu. YeTBEepTUUHBIN TEPUOJ: HSBOJIONMS MIICKONUTAIOMMX. Pa3BuTHe NpuMaToB:
HaIlpaBJI€HUs SBOJIOLMM 4esioBeka. OOIIMe NpenKd 4YeloBeKa M YeIOBEKOOOpPa3HBIX
00€3bsH.

I'nasa 4. [IpoucxoxaeHue yeaoBeka (14 yacon)

MecTo denoBeka B XuUBOW npupoje. CrucreMarudyeckoe mnoJioxkenue Buaa Homo
sapiens B CHCTEME XUBOTHOro Mupa. lIpu3Haku M CBOWCTBA YEJIOBEKA, MO3BOJIIOIINE
OTHECTH €ro K pa3JIU4YHbIM CHUCTEMAaTHYECKMM TpynmnaMm LApCTBA  KUBOTHBIX.
[IpsAAMOX 0K I€HNE; aHATOMUYECKHUE MPEANOCBUIKH K TPYAOBOM AEATEIBHOCTH U TAJIbHEUIIIEN
COLMAIIBHOM 3BOJIIOUMHU. CTaauy 3BOJIOLMU YEJIOBEKA: JPEBHEHIINN YEIOBEK, JPEBHUU
YEJOBEK, MEPBbIE COBpeMEHHbIe Jtoau. CBOICTBA YeloBeKa Kak OMOJOTMYECKOIrO BHIA.
[MonmynsironHas ctpykTypa Buna Homo sapiens; yenoBedeckue pachl; pacooOpa3oBaHUE;
€IMHCTBO MpoucxoxaeHus pac. CBoilcTBa denoBeKka Kak OHMOCOLHMAIbHOIO CYIIECTBA.
JIBrokymne cuibl aHTponorene3a. @. DHrenbc O poiau TpyJa B MPOLECCE MPEBPAIICHUS
00e3bsiHbl B 4esIoBeKa. Pa3BUTHE 4YJieHOpA3JEeNbHOM peuM, CO3HAHMSI M OOIIECTBEHHBIX
OTHOUIEHHWI B  CTAHOBJIEHWM  4YE€JOBEKa. DB3anMOOTHOLIEHWE  COLMAIBHOIO U
OMOJIOTMYECKOTO B JBOJIIOIMM YeJlIOBEeKa. AHTHHAy4yHash CYIIHOCTb «COLIMAJIbHOTO
JapBUHMU3Ma» U pacu3Ma. Benyias posib 3aKOHOB OOILECTBEHHOW KM3HU B COLIMATIBHOM
nporpecce yejgoBedecTa. bruosornueckue cBOWCTBa Y€JI0BEYECKOT0 OOIIECTRA.

PA3JIEJI 2. B3anMOOTHOIIEHUS1 OPraHnu3Ma u cpeabl (484).

I'naBa 5. Buocdepa, ee crpykrypa u ¢pynkiun (5 yacon).

buochepa — xuBas oOonouka maHeTel. CTpykTypa Ouocdepsi: nurocdepa,
ruapocdepa, armochepa. KommoneHTb Orocdephl: KUBOE BEIECTBO, BUIOBOM COCTaB,
pa3HooOpa3ue U BKiaj B Onomaccy; OMOKOCHOE U KOCHOE BEILIECTBO; OMOTEHHOE BEIIECTBO
ouocheps! (B. Y. Beprnanckwuit). KpyroBopot BemiecTs B mpupo/ie.

I'naBa 6. ’Ku3ub B coodmecrBax. OcHOBBI 3K0JI0THH. (26 YacoB)

Ucropust popmupoBanusi cooOIIECTB )KUBBIX OPraHU3MOB. | eoorndeckas uCTOpus
MaTEPUKOB; U30JIAIINS, KIMMaTHIecKre ycioBus. buoreorpadus. OCHOBHbIE OMOMBI CYIITH
u MupoBoro okeana. buoreorpadpuueckue obmactu. Jlemoncrpanus. Kaptel, oTpaxaroriue
Te0JIOTHYECKYI0 HCTOPUI0O MATEPUKOB; PACTIIPOCTPAHEHHOCTh OCHOBHBIX OHOMOB CYIIH.
B3aumooTHOeHus opranusma u cpeasl EctecTBeHHBIE COO0IIECTBA JKUBBIX OPTaHU3MOB.
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buoreonieno3sl: 3koton U OuoneHo3. KoMMOHEHTBI OHOLIEHO30B: MPOJYIEHTHI,
KOHCYMEHTBI, peylleHTbl. bHO1IeHO3bI: BUI0BOE pa3sHOOOpasue, MIOTHOCTh MOIMYJISLIHMA,
Oouomacca. AoOuormueckue (¢GakTopbl cpenbl. Ponb  TemrepaTypbl, OCBEIIEHHOCTH,
BIQXHOCTH W JAPYTUX (PAKTOPOB B >KU3HEIACATEIHLHOCTH COOOIIeCTB. MHTEHCHBHOCTH
neiictBus  (akTopa; orpaHuuuBaronmii Qgaxtop. BlaummopeiictBue ¢dakTopoB cpenbl,
Ipeesibl BRIHOCIMBOCTH. bruotndeckue daktopsl cpenbl. HTErpamus Buga B OMOIICHO3E;
sKoJorndeckue Hum. llenu u cetu nutanus. JKOJI0ruYecKasi mupaMuia Yucesl OMoMacchl,
sHeprud. CMeHa OuoileHo30B. [IpuunHBI CMEHBI OMOIEHO30B; (OPMHPOBAHHUE HOBBIX
COOOIIIECTB.

B3anmooTHOmeHuss Mexay opranu3mMamu. @DopMbl B3aMMOOTHOIIEHUN MEXKIY
opranu3Mamu. [lo3UTHBHBIE OTHOIIEHUSI — CHUMOMO3: MYTyaju3M, Koolepalus,
KOMMEHCAJIM3M, HaxJICOHUYECTBO, KBAPTUPAHTCTBO. AHTHOMOTHUYECKUE OTHOIICHHUS:
XUITHAYECTBO, TMApa3uTU3M, KOHKYPEHIUSA, COOCTBEHHO aHTHOMO3 (aHTHOWOTHKH,
dbutoHUU B! U 11p.). [IporcxoxkaeHue u 3BoJtoIus mapa3utrumMa. HeitpaibHbie OTHOIICHUS
— HEUTpAIU3M

JlabopamopHnasa u npakmuueckas paboma

BrisBiieHne uepT npucrnoco0IeHHOCTH OPTaHU3MOB K BO3JIEHCTBUIO YKOJIOTHUECKUX
(dhaxkTopoB

CocraBieHue NUIIEBBIX LENnen

N3ydeHne u onucaHue 3KOCUCTEM CBOEH MECTHOCTH

I'naBa 7. buocdepa u yenosek. Hoocdepa (12 yacon)

buocdepa. buomacca 3emnu. buonornyeckas npoayKTUBHOCTh. JKMBOE BEIECTBO U
ero ¢yHkiuu. buonornueckuii KpyroBopoT BEHIECTB B Mpupoje. DKojiorus. BuemHss
cpema. Okosiormdeckue (akTopbl. AOHOTHYECKHE, OMOTHYECKHE M aHTPOIOTSHHBIC
(bakTopbl. DKOJIOTMUECKHE CHUCTEMBI: OMOreOLEeH03, OMOLIEH03, arpoleHo3. [IpoayeHTsl,
KOHCYMEHTHI, peayleHTbl. CaMoperyisiusi, cMeHa OHOILIEHO30B M BOCCTAHOBIICHUE
OMOLIEHO30B.

AHTponoreHHsie (hakTOpbl BO3IEUCTBUS Ha OMOLIEHO3BI (POJIb YEJIOBEKA B MPUPOJIEL).
[IpoGsieMbl palMOHAIBHOTO MPUPOAOINOIL30BAHUS, OXpaHbl MPUPOJBI: 3allUTa OT
3arps3HEHUM, COXPAaHEHHE YTAJOHOB U MAMSTHUKOB MPUPObI, 00ECIeUeHNE TPUPOIHBIMU
pecypcaMy HacelIeHUs TUTaHeThbl. Mepbl Mo 00pa30oBaHUIO KOJIOTMUYECKHX KOMIUIEKCOB,
HKOJIOTHYECKOE 00pa3oBaHUE.

I'naBa 8. buonuka (5 yaca)

Hcrnonp3oBaHWE 4YETOBEKOM B XO3SWCTBEHHOM  JEATEIBHOCTH  IPUHIIMIIOB
OpraHu3allid PaCTEHUN U KUBOTHBIX. DOPMBI JKMBOTO B MIPUPOJIE U UX MPOMBIIIICHHBIE
aHaJIOTH (CTPOUTENIbHBIE COOPY>KEHHUS, MAITUHBI, MEXaHU3MBI, TPUOOPHI U T. 11.)

Pe3epBHOe Bpemsi — 4u.

Hcnonw3ytoTcss 1yisi TPOBENEHUS YPOKOB OOO0OIIEHWs, 3aKpEeIUIeHHWs 3HAaHUUW U

OCYILECTBJIICHUSI UTOTOBOTO KOHTPOJIS 3HAHUI.

1. TEMATHYECKOE IINIAHUPOBAHUE
10 kaacce. «buosorusy». (3 yaca B Henearo, 105 yacos B roa).
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No Tema KonmnuecTBo 4acoB, 0TBEICHHBIX
n/n Ha U3y4YEHHE TEMbI
1 | BBenenue 1
2 | Pazgen l. [IpoucxoxaeHne U Ha4aJIbHbIEC HTAIIbI 12
pa3BUTHSI )KU3HU Ha 3eMJie
3 | Pazgen Il. Yuenue o xieTke 37
4 | Paznen 1. PasMHOXeHHE U pa3BUTHE 26
OpraHu3MOB
5 | Pa3gen IV. OCHOBBI T€HETHKHU M CEIICKIINH 24
6 | PesepHoe Bpems 2
11 kaace. «buosnorusy». (3 yaca B Hexemio, 102 yaca B rox).
No Tema KomuuecTBo 9acos,
/1 OTBE/ICHHBIX Ha H3y4CHHUE
TEMBbI
1 | 3aKOHOMEPHOCTH Pa3BUTHUS KUBOU ITPUPOJIBL. 20
DBOJIFOIIUOHHOE YUYECHHE
2 | MakpoaBomronus. buonornueckue nociaeacTBus 6
npUOOpETEHUS MPUCTIOCOOIEHUI
3 | Pa3BuTHe xu3HM Ha 3emiie 10
4 | IIpoucxoxaeHue yeaoBeKa 14
5 | buocdepa, ee ctpykTypa u QyHKIHH 5
6 | XKusub B cooOmecTBax. OCHOBBI KOJIOTUH 26
[ | buocdepa u yenosek. Hoocdepa 12
8 | buonuka 5
9 | 3akimroucHue 4
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KasennapHo-reMmaTudeckoe mianupoBanue. Oomas 6uostorus. (10 kiaace, 3 pa3a B Hegeq110).

Tema pazgena Kon-Bo | Ne Tema yueOHOTO 3aHATHS Bunrsl nearenbHOCTH.
y4eOHBIX 3aHATUH | 4YacoB | ypoka
Beenenue HNucrpykrax no Th.
6 1 [Ipeamer u 3agaum o61IeH OMOIOTHH. MeTo Il OMOJIOTHH.
2 Meroasl I0O3HaHUS JKUBOM IPUPOBI
3 Bruran Beimaroniuxcst ya€HbIX B pa3BUTHE OMOJIOTHYECKON HAYKU
4 CBolicTBa )KMBOT0. YPOBHU OpPTaHU3ALUU KUBOM MaTepHUU.
5 CaoiicTBa )XMBOM MaTepu
6 [TpakTHveckoe 3HaYCHUE OMOJIOTHI
Pa3zgen 2. OcHoBbl 49 7 Meroas! utonorun. Knerounas teopust. XUMHUYECKUN COCTAB KIETKH
HHUTOJOTHH. Heopranuueckue coequHEHUSI.
Tema 2.1. 12 8 Oco0OeHHOCTH XHMMHYECKOro cocTaBa KieTku. Heopranuueckue
XUMHUYECKUHN BEILIECTBA
COCTaB KJIETKH 9 JlaboparopHnas padorta «Ilnazmonus u
[Toctymnenue BoabI B KIeTKy. Typrop, miaa3Mou3, Jeria3MoIn3
JIETUIa3MOJIN3 B PACTUTENBHBIX KIETKAX)
10 | YraeBonbl u munuabl. Ponb B KU3HEACSITENFHOCTU KIETKH.
11 | IIporeccsl, MpoTEKaloIIHe B KIETKE HAa MOJIEKYIIPHOM YPOBHE
12 | XapakrepucTtuka OHOITOIUMEPOB
13 JlaGopatopHas pabora «DepMeHTaTHBHOE
CaoiicTBa u pyHKIIMK OETKOB pacilerieHne TIEepOKCHAa BOJIOpOJa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)
14 | Cemunap no reme «dyHKIMN OETKOBY»
15 | IIpakTtuueckas pabota «Perienue 3a1ad o MoJeKynsspHoi Ouonoruny. | [Ipaktudeckas pabora
16 | HykneunoBsie kucioTel. ATO.
17 Cpasuenune crpoenust mosiekyn JJHK u PHK. Peruukarus JITHK
18 | Crpoenue u pynakaun ATO.
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3ader 10 TeME « XUMUA KIETKU

Tema 2.2.Ctpoenue
U (QYHKITUH KJIETOK
9yKapuoT U
POKapUOT

19

19 | Huronorus — Hayka o kierke. Knerounas Teopusi.
20 | IIpakTtuueckas pabota «Pemenne 3anau mo reme «l{uromorus» [TpakTudeckas pabota
21 CaMocrosiTenbHast paboTa 1Mo penieHu o 3a1a4
22 JIaboparopHas pabota «JIBrKeHne
Hapyxnas uuroruiasmaruueckas memOpana. L{lutonnazma .
IIUTOIUIA3MBbI B KJIETKAaX pacCTEHUII»
23 | Crpoenue kieTku. OCHOBHBIC YaCTU U OPTaHOMIBI KJIETKH, UX
byHKIIUN
24 JlabopartopHast pabora «Habmronenue
[TonryaBTOHOMHBIE OPraHOMABI KIIETKU KJIETOK JIHCTA SIIOCH
25 CtpoeHue KIETKU: OJHOMEMOpPaHHbBIE OPTaHOU/IBI.
26 HememOpaHHbIe OpraHOUAbl KIETKH
21| OcoGenocTn CTPOEHUS 3yKapUOTUYECKOH KIIETKU
28 | CtpoeHue KJIETKU: JAByMeMOpaHHbIE M HeMeMOpaHHbIE OPTraHOW[IbI
KJIETKH.
29
Knerounoe sinpo. CTpoeHue U pyHKIIMH XPOMOCOM
30 | OcoGenmoctn CTPOEHUS SYKapUOTUYECKON KIIETKU
31 o
OCOOEHHOCTU CTPOEHUS PACTUTENILHOM KIIETKU
32 CpaBHEHHE KJIETOK PacTeHUH U JKUBOTHBIX
33 Jlabopartopnast pabora «CTpoeHue

CpaBHeHHUE KJIETOK PacTEeHH, )KUBOTHBIX M T'PHOOB.

KJIETOK pPaCTEeHUI U KUBOTHBIX, TPUOHBIX)
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34

OcoOeHHOCTH CTPOEHUS TPOKAPHUOTHYECKON KIETKU

35 JlabopartopHnast pabora «3yuenue
Pa3nnums B cTpo€HUU KJIETOK AYKapuOT U IPOKAPHOT. CTPOEHUS KJIETOK PA3JIMYHBIX OPraHHU3MOB
0] MUKPOCKOIIOM»
36 | 3auer Ne 2 110 Teme «KiteTounbie CTPYKTYPBI U UX (PYHKITAW Tectnposatiue
37 |p
MPYCBHI — HEKJIETOYHBIE (POPMBI KUZHU
Tema 2.3. Obmen 38 | Mousrue o romeoctase. Perynsius o6OMeHa BelecTB
BELIECTB U HEPTUu
39 | Ormunrensibie ocoGentocTH IIPOLIECCOB KJIIETOUHOT'O JIbIXaHUs
40| Obmen BEIIECTB M SHEPIHHU B KJIETKE.
41 OHneprerudeckuii oomeH. Ctaguu SHEpreTH4eckoro oOMeHa
42
bpoxenue u npixanue
43 | ®orocunres. Xemocuntes
44 | CpaBHeHue nporeccoB GOTOCHHTE3a U SHEPTETHUECKOTO OOMEHa
45 | Bauet Ne3 o Teme «OGecnieyeHne KIETOK SHEPruei» TectupoBanue
Tema 2.4. 10 46 | Cunre3 OenKOB B KJIeTKe. TpaHCKpUTIIIHS
HacnencrBennas 47 | Peanu3anus HacneICTBEHHON HH(OPMAIMK B KIIETKE
uHpopmanus u eé 48 | CoBpeMeHHBIE IPEACTABICHHUS O TEeHE.
peanu3anvs B 49 | buocunTte3 6enka. TpaHciAus.
KJIETKE 50 Peryismus TPaHCKPUIIIIMH u TpPaHCIISALHUU. CoBpemMeHHOE
IIPEJICTABICHHUE O TEHE
51 | Ipaktuueckas pabora «Pemenue 3anau no teme «buocunres 6emka» [IpakTuyeckas padora
52 | Ypok npakTukym

[Ipaktuyeckass pabora «Pemenne 3aga4 MO0 MOJIEKYJISIPHOU
OUOJIOTUY.
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53 | Ilpaktuueckas pabota «Pemienne 3amay MO MOJEKYJISPHOU [IpakTudeckas pabora
OHOJIOTHI.
54 | IIpakTuueckas padbora «Pemenue 3a1a4 1o MOJEKYISPHOU OUOIOTHI. [IpakTryeckas pabora
55 | KonTponpHo-0000maromuii ypok mo teme 3ader Ne 4 mo teme | TectupoBaHue
«HacnenctBennas nundopmanus u e€ peanus3anus B KICTKE»
Paznean 3. 17 56 Pa3muoxenue. /[enenue KIeTku — OCHOBA pOCTa U Pa3BUTHA.
PasmHoxkeHue u o7
HHIMBHUAYAJIbHOE
pa3BuTHE
OpPraHM3MoOB Marpuunsiii cuate3 JJHK. Xpomocomsl
Tewma 3.1. 2
JKU3HEHHBIN LUK
KIICTKH.
Tema 3.2. 9 58 | KneTouHslil UK KJIETKH . MUTO3. AMHUTO3.
Pa3zmuoxenue 59 | Muto3. ®a3bl MUTO3a
60 | [IpakTuueckas pabota «Pemenue 3aay o pacueTy yucia XpoMOCOM»
61 | Meiio3. @opMBI pa3MHOKEHUSI OPTaHHU3MOB
62 | CpaBHeHHE CIIOCOOOB JIETICHUS KIETOK M UX OWOJIOTHYECKast poJib
63 | CpaBHEeHHE pa3BHUTHS IMOJIOBBIX KIIETOK Y PACTEHUN U )KHBOTHBIX
64 | Pa3Butne monoBeIX KieTOK. OIIJIOJ0TBOPEHHE.
65
BereratuBHoe pazMHOXKeHHE. becronoe u moioBoe pa3MHOKEHHE.
66 | Omiog0TBOpEHHE Y IBETKOBBIX PACTEHUI U TO3BOHOYH
Tema 3.3. 6 67 JlaGoparopHas paboTa «BrisiBIeHHE
NuauBunyansHoe MIPHU3HAKOB CXOJICTBA 3aPOIBIIICH
WupuBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTECHE3.
pa3BuTHE YeNIOBeKa U JPYTUX MIIEKOMUTAIOIINX KaK
opranmsma JI0Ka3aTeNbCTBO UX POICTBAY.
68 | [ApoGnenue. DMOpUOreHes: racTpyJssiiys U OpraHOreHes3
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69 | CxomcTBOo  3aponplmieii u  SMOpuoOHanbHas  auddepeHranms
pU3HaKoB. [IpHunHbI HApYIIEHUH pa3BUTHS OPraHU3MOB.
70 | OMOpHOHANBHBIE W NOCTAMOPUOHANBHBIM  TEPUOJBI  PAa3BUTHUS
OpPraHU3MOB.
71 | BausiHue ycnoBuii cpesibl Ha OHTOI'€HE3
72 | 3aget No5 no Teme «Bocmpon3BeneHrne OMOJIOTHUECKIX CUCTEM TectupoBanue
Pa3znen Ne 4. 30 73 I'enernka. MOHOTHOPHIHOE CKPEIIIMBAHKE
OcHoBbI 74 | UcTtopus pa3BUTHUsI T€HETUKU KAaK HayKU
reHeTHKH. 75
Tema 4.1.Mctopus 3 I'uGpuonaoruyeckuii MeTo1 M3yueHus Hacae10BaHUs IPU3HAKOB,
3aKOHOMEPHOCTHU paspaboransslil ['. Mennenem
HACJIEICTBEHHOCTH
Tema 4.2. 15 76 MHoxecTBEHHbIE ajiend. AHAIU3UPYIOILEE CKPEIIMBAHNE
OcHoBHbIE [Ipaktnyeckas pabora Ne 2 «CocraBieHune NPOCTEHIIMX  CXEM
3aKOHOMEPHOCTH CKPELIUBAHUSY.
HACJIEJICTBEHHOCTH 77 | Huronoruueckue ocHOBBI 3akoHOB I'. Mennensa. ['mmore3a 4ucToTHI
raMmer
78 | [lpakTmueckass pabora «PemieHne TeHETMYECKHMX 3a7a4  Ha [IpakTuueckas pabora
MOHOTUOPUAHOE CKPELIUBAHUE»
79 | AurubpuaHoe CKpeuiBaHue.
80 | Cratuctuueckuii xapakTep HacleACTBEHHOCTH. OTKIOHEHHS OT
CTaTUCTHYECKUX 3aKOHOMEPHOCTEH
81 | [IpakTmueckass pabora «PemeHne TreHEeTMYECKHMX 3a7ad  Ha
JUTUOPUIHOE CKPELTUBAHNUE
82 XpOMOCOMHAsI TEOpHsI HACIICICTBEHHOCTH.
CremieHHOe Hacjie0OBaHNE
[IpakTuyeckas pabora «PemieHne reHeTHYeCKHX 3a1auy.
83 CueruieHHOE HacieI0BaHue TeHOB. 3akoH T. Moprana
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84

[IpakTuyeckas pabora «PemieHne reHeTHYECKUX 3aa4 Ha CIIETIIICHHOE
HaclleI0BaHUE»

[IpakTuyeckas pabora

85 | B3ammopelicTBUe HeaJUIeIbHBIX TeHOB. LluTouIazMaTrueckas
HACJIEJICTBEHHOCTh
86 | I[IpaxTuueckas pabora «Perienne reHeTHYECKUX 3a/1a4 Ha CIETICHHOE [IpakTuyeckas pabora
HACJIETOBaHHE C TTOJIOM»
87 | Ilpaktuueckas paboTa «Pemienne reHeTHMYECKHX 3adad Ha [IpakTuueckas pabota
B3aMMO/ICHICTBUE HeaNIeJIbHBIX TEHOBY
88 | Ypok koHCYyIBTAIHS
89 | IlpakTtuueckas pabota «PelieHne reHeTHYeCKHX 3a1au» [IpakTuueckas pabota
90 | 3auet Ne 6 o Teme «PelieHne reHeTHUECKUX 33124 TectupoBanue
Tema 4.3. 91 N3menunBocTh. MoaudukamoHHas ©3MEHYHUBOCTb. Jlaboparopuas pabora «3yuenue
OcHOBHBIE M3MEHYUBOCTH opranu3moB. [loctpoenue
3aKOHOMEPHOCTH BapHAIIIOHHOTO PSAAY.
——— 92 | 3aBHCUMOCTH TPOSIBICHUN TEHOB OT YCIOBUW BHEIIHEH CpEIbl
But1 MyTamii. (peHOTHTIMYECKAS U3MEHUHUBOCTH )
93 | buonornveckas poyb MyTaIlHii
94 MyTtannoHHass U3MEHYUBOCTh. 3HAUEHNUE TEHETUKU TSI METUIIUHBI U
CEJICKITUH.
95 Knaccudukanmst myraiuii mo ypoBHIO UX BOSHUKHOBEHHSI.
96 3aK0H TOMOJIOTHYECKUX PSOB HACICICTBEHHOW U3MEHIMBOCTH
Tema 4.4. 97 JlaGopaTtopHas pabota «BrisiBieHne
['eneruka yenoBeka HWCTOYHHUKOB MYTareéHOB B OKPYKaroIIein
Oco0eHHOCTH U METOBI H3yUEHUSI TEHETUKU YeTIOBEKa. .
CpeJie ¥ OIIEHKA BO3MOYHBIX MTOCJIEICTBHI
WX BIUSHUS HA OPTaHU3M.
98 ['eneanoruvecknii METOI U aHATIU3 POJIOCTIOBHBIX
99 I'ennsbie 3a001eBaHUS
100 ConunanbHble MPOoOJIeMbl TCHETUKH
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101 XPpOMOCOMBI M T€HETUYECKHE KapThl YEJIOBEKA
102 HacnenctBennsie 601€3HU UenoBeKa, Mepbl UX MPOPUIaKTUKH

Paznen 5. 3 103- . TectupoBanue
105 O6o6matromuii ypok 3a kype 10 kacca.

KanennapHo-remaTuueckoe mianuposanue. buosorns. 11 knace. (3 pasa B Heneno).

Tema yueOHBIX 3aHATUI Kozn- No Tema yueOHOro 3aHATHS Buns! nesrensHOCTH.
BO | ypoka
4acoB
1. 3akoHoMepHOCTH 20 1 Beenenue. Hcropus mpencraBieHuld O pPa3BUTHM JKU3HH Ha
Pa3BUTHS KHBOI 3emite. Cuctema opranudeckoit mpupoasl K. Jlunnes.
IPUPOJEL. DBOMIOLIOHHOE 2 PazButue sBOMIONMOHHBIX HAeH. DBomtonroHHas teopus XK.-b. CooOuienust yuanxcs
yueHHe Jlamapka.
3 IlepBble pyccKue 3BOTIOLUOHNUCTEI CoobuieHust yyamuxcs
4 [Ipennocslkyu BOSHUKHOBEHMS TEOPUN CoobuieHust yyamumxcs
Y. JapBuHa.
5 [Ipennocslkyu BOSHUKHOBEHMS TEOPUN CoobuieHust yyamumxcs
Y. JlapBuHa.
6 OpomoniionHast Teopus Y. Jlapsuna. Yuenue Y. [lapBuna 00
HCKYCCTBEHHOM OTOODE.
7 W3yuenue pe3ynbTaToB HCKYCCTBEHHOTO OTOOPA.
8 VYuenue Y.JlapBuHa 0 €CTECTBEHHOM O0TOODE.
9 JlaGopatopHas pabota «M3ydueHue N3MEHYUBOCTH JlaGopatopHnas pabota
10 JlaGopatopHas pabota «M3yueHue
Bun. Kpurepun u renernyeckas 11eJIOCTHOCTh BUAA.
MOP(}OIOrHUecKOro KpUTepus BUAa»
11 | MonynsauuonHas CTpyKTypa BHIa
12 | Marepuan Al €CTECTBEHHOTO OTOOpa. DBONIOLMOHHAS POJIb
MyTaluu.
13 | I'enernueckue MPOIECCHI B MOMYJISIIUIX

26




14 DopMBI €CTECTBEHHOTO 0TOOPA: IBIIKYIIHI
U CTaOMIU3UPYIOLIHIA.

15 ®DopMBI €CTECTBEHHOTO 0TOOpA: TU3PYNTUBHBIHN, ITOJIOBOM

16 | Ilpucnoco6ieHHOCTh OPraHU3MOB K YCIOBUSM BHEIIHEH Cpe/ibl
KaK pe3ynbTar JIeHCTBUS €CTECTBEHHOI'O 0TOOpa.

17 | 3abora o moromcTBe. OTHOCUTEIBHBIN Coo0meHus yuamumxcst
XapakTep MPUCIOCOOICHHOCTH.

18 JlaboparopHnas pabora «IIpucrnocobieHHOCTb JlabopaTtopHas pabora
OpPraHU3MOB K cpefie 0OMTaHUs KaK pe3yibTaT JeHCTBHUS
€CTECTBEHHOTO OTOOPay.

19 | PesynbraTsl 3BOMOLIMU. BugoobpazoBanue

20 | KonTpompHO0-0000MIat0MIIHiA YPOK IO TeMe «3aKOHOMEPHOCTH TectupoBanue
Pa3BUTHUA KUBOU MPUPOJIbI. DBOJTIOIUOHHOE YUCHHE)

I'maBa 2. 21 | I'naBHBIC HATIPABJICHUS] OUOJIOTMYECKOM IBOJIOIIHH.
Maxkpossomouus. 22 | Tlytu gocTHkKeHHs GMONOTMYECKOTO ITporpecca
buonornueckue 3 a6 5 B = TTa6 c
HOCIEACTBHS aboparopHas pabota «BeisiBieHne apomMoph030B y pacTeHUH, aboparopnas paboTa
npuHOGpeTeHus UAMOAIANTAINHA Y HACEKOMBIX).
MPHUCIIOCOOICHHIA. 24 | OcHoBHBIC 3aKOHOMEPHOCTH OUOJIOMHYECKOM SBOJIIOIMH

25
IIpaBuna sBosrOINH

26 | KonTtponpHo-00001matonuii ypok no teme «Ydenue o0 sBostonuu | TectupoBanue
OpPTraHUYeCcKOro MUPA»

'maa 3 Passutne xusun | 10 21 HcTopus npeacTaBieHni 0 BOSHUKHOBEHUHU KU3HU
Ha 3eMIie.

28 CoBpeMeHHBIE MTPECTABICHHS O BOSHUKHOBEHUH KU3HU

29 | DBomrorus MpoOMOHTOB

30 HauansHble 3Tamsl OMOIOrHYECKOM DBOTIOIUN

31 | I'eoxpoHosOrHYecKas UCTOPUS 3EMITH.

32 | Pa3BuTHE )XM3HU B apXEUCKOM U MPOTEPO30MCKOI Ipax

33 | Pa3BuTHE )XHU3HU B AJIEO30MUCKOM Ipe
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34

Pa3BuTue xu3HM B ME3030MCKOM 3pe.

3 Pa3BuTue %u3HU B KaiTHO30MCKOM 3p€.
36 KoHTposibHO-00001maronuii ypok no teme «Pa3BuTue kxu3Hu Ha TecTupoBanue
3emiie»
T'maBa 4. 14 37 PazBuTue B3ris/10B HA IPOUCXOXKIECHHUE YEITOBEKA.
IIpoucxoxaenue
. 38 | IMonoxeHue YeNoOBEKa B CHCTEME OPraHMYECKOTO MHUPA.
39 3BOIIOIHS TPUMATOB
40 DBOJIIONHUS TPUMATOB
al JIBH>KyIlIMe CHIIBI aHTPOIIOTEHE3A.
42 Crauu 5BOTIONNY Y€JIOBEKA: APEBHEHIIINE JIFOIN
43 | Cragum pa3BUTHUS YEJIOBEKA: APEBHUE JO/IH.
44 | Craguu pa3BUTHUs YeNOBEKa: APEBHUE JIIO/IH.
45 | IlepBble COBpEMEHHBIE JIOJIH.
46 | Ponb Tpysa B IPOUCXOXKIEHUH YeTOBEeKa
47 | CoBpeMeHHBII 3Tall 3BOJIOLMU YeJoBeKa
48 | CoBpeMeHHBII 3Tall 3BOJIOLMU YeJoBeKa
49 | YpoK KOHCYJIBTAIHS TI0 TEME
50 | KonTponbHo-0600maromuii ypok no teme «lIpoucxoxnenue TectupoBanue
YeJI0BEKa»
PA3/IEJI 2. 51 | Crpyktypa 6mochepsr. KocHoe BemecTBO 6HoChEpHI.
B3AMMOOTHOHIIEHNW A 5 52 JKuBoe BemecTBO OHOChEpHI.
OPI'AHU3MA 1 53 | Kpyrosopor BelecTB B IpUpoe.
CPE/IbI 54 | KpyroBopoT BEILECTB B IPUPOIE.
I'maBa 5. buocdepa, ee 55 | KontponsHo-0o000matomuii  ypok 1o Teme «buocdepa, ee TectupoBanue
CTPYKTypa 1 GyHKIUH CTPYKTYpa ¥ (yHKITUH
I'naBa 6. 26 56 | Ucropus popMupoBaHus COOOLIECTB )KUBBIX OPTaHU3MOB. Coo0luieHus yyamumxcs
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JKus3Hb B coo0LIECTBAX.
OCHOBBI DKOJIOTHUH.

57 | buoreorpadus. OcHoBHble Ouombl cymu. Heapkrudeckas
obnacts. [TaneapkTudeckas 001acThb.
58 | Bocrounas obmacrs. Heotponmueckas o61actb
59 Dduornckas obnactb. ABcTpanuiickas 007IacTh.
60 | B3auMOOTHOLIEHMS OpraHU3Ma U CPEAbI.
EcrecTBeHHBIE COOOIIECTBA )KUBBIX OPTaHU3MOB. BOTE011eHO3BI
61 JlabopaTtopHas pabota « M3ydenue u
OIHMCaHKE IKOCUCTEM CBOCH MECTHOCTHY
62 | A6uormueckue daxTopsl cpensl. Temneparypa. CBer.
63 | AGuotuueckue GaKTOpbI CPEIbL.
BnaxxHOCTh, HOHH3HUPYIOIIEE U3TYICHHUE.
64 NHTeHCUBHOCTH 1eUCTBUS (PaKTOPOB CPEIBI.
65 | B3aumopelicTBue (hakTOpOB CpeIbI.
66 | OrpanmumBaronmii GpakTop.
67 | OrpanmumBarouii GakTop B EPHOJ PA3MHOKEHHS OPraHU3MOB.
68 | buornueckue dakTopsl cpeasl. BunoBoe pasnoodpaszue
OMOLIEHO30B
69 IMpaktryeckas pabora «CocTaBIeHHE MUIIEBBIX LEMEN Ipakruyeckas padora
70 | JIaGoparopnas pabota «BrisBiieHHE YePT MPUCITOCOOIEHHOCTH Jlaboparopnas pabota
OpPTaHU3MOB K BO3ICHCTBHUIO KOJIOTUIECKUX (PAKTOPOBY.
71 | Cmena GHOIICHO30B.
72 | TIpu4nHbI CMEHBI OHOIIEHO30B.
73 | B3aumooTHOmEHHs MeX Ty opraHu3Mamu. [103uTHBHBIE
OTHOILCHHUS -
CUMOMO03, MyTyallu3M
74

B3aumooTHomenus mexay oprannsmamu. Kooneparusi.
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75

B3anMooTHoOIIEHN MeKy opraHnu3mamu.. Kommencanusm.

76 | AnTHOMOTHYECKHE OTHOMICHHS. Konkypenuus

7T | Antu6HoTHYECKHE OTHOMICHNS. XUIIHUYECTBO.

/8 | AHTHOMOTHYECKHE OTHOICHHS. [Tapazutuszm.

9 [Tapazutuveckne OTHOIICHHUS Y PACTCHUH.

80 Helitpanuzm

81 | KontponbHo-o0o0maromuii ypok mno teme «BzaumoortHomenus | TectupoBaHue
Mexay opranuzMaMu. OCHOBBI IKOJIOTUM»

I'maBa 7. buocdepa u 12 82 | B3ammopelicTBHe YenoBeKa Ha IPUPOIY B IPOIIECCE CTAHOBIICHHS
yenoBek. Hoocdepa. oOmiecTBa.

83 | Ypok-koHbepeHus «B3aumozaelcTBUe 4eaoBeKa Ha MPUPOAY B
Ipolecce CTaHOBJICHHSI 00IIeCTBaY

84 | IlpuponHble pecypchl M HMX HCHOJb30BaHUE. Mcuepnaemble
pecypcehl.

85 [Ipuponnbie pecypcsl U UX HcHojb30oBaHUE. HeB0300HOBUMBIE
MPUPOJHBIE PECYPCHI.

86 | [locnmencTBusi XO3SIMICTBEHHOW JIEATENBHOCTH YEJIOBEKa  JUIS CooOmienust yyanmxcs
OKpYy>KatoIe cpenibl. 3arps3HeHue BO3ayXa.

87 | 3arpsi3HEeHUE MPECHBIX BOJ 1 MUPOBOTO OKeaHa. Coo0mmeHust yqammxcs

88 | AHTponoreHHble U3MEHEHHUS TTOYBHI. CoobuieHus yyamumxcs

89 | BnusiHue yenoBeka Ha paCTUTEIbHBIN U CoobuieHus yyamumxcs
KUBOTHBIN MHP.

90 | PagmoakTHBHOE 3arps3HeHHE OHOChEpHI. CooOrieHHsI yaaniuxcs

91 | Oxpana npupoIbI U IEPCTICKTUBBI CooOrienust yqanuxcs
paIMOHAIEHOTO MPUPO/IOTIOIH30BaHUSI.

92 | OxpaHa npuposl U MEPCIEKTUBbI CooOrieHust yqanmxcs

paloOHaIBLHOTO IPUPOIOTIOIH30BAHUS.
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93 | KonTponbHo-0000mmarommii ypok no teme «bruocdepa u genoBex. TectupoBanue
Hoocdepay
['mama 8. 94 | buonuka
buonuxa. 95 | Mcnonp30BaHuE Y€I0BEKOM IIPUHLIUIIOB CooOuienust yqanmxcs
OpraHU3aI¥ PACTCHHIA U )KUBOTHBIX.
96 | ®opMBbI )KUBOTO B IPUPOE U MX POMBIIIJICHHBIC aHAJIOTH
97 Ponw 6uonoruu B Oymymem Coo0meHust yqammmxcs
98 Ponb Guonoruu B Oynyiiem CooOuienust yuanxcs
O06o00uieHne 3HaHUH 99- . TectupoBanue
102 O0600111eHre 3HAHM 110 IPEIMETY
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