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I[lnanupyemsie pe3ybTaThl 0cBOeHUs Onotorun 10 kiace (yriy0JeHHbIii ypOBeHb 00yUeHHs)
JloCTH)KeHHE TMYHOCTHBIX PE3Y/IbTaTOB OLIEHUBACTCA HA KAUeCTBEHHOM ypoBHE (6€3 0TMeToK). C(HhOopMUPOBAHHOCTH METANPEAMETHBIX U MPEAMETHBIX
YMEHHI OLIeHUBaeTCs B OaJlIax 1Mo pe3ysbTaTaM TEKYyIIero, TEMaTHIECKOr0 M HTOIOBOTO KOHTPOJIS, @ TAK)Ke T10 Pe3yIbTaTaM BBIIOTHEHHS
71a00paTOPHBIX U MPAKTHYECKUX PAOOT.
JIuunocmmuuie pe3ynsmamal 00y4eHUs B OCHOBHOH IIIKOJIE 1O OMOJIOTHU BKIIIOYAIOT:
® BOCITUTAHUE POCCUHCKON IPa)KTaHCKOM NASHTHUYHOCTH: TaTPUOTH3MA, JIFOOBH U yBaxkeHUs K OTeUecTBy, 4yBCTBA TOPAOCTH 3a cBoo Pomuny;
O0CO3HAHHE CBOCH dTHUUECKOM MNPUHAAJICIKHOCTH; YCBOCHUC TYMAHUCTUUYCCKHUX U TPAAUIITUOHHBIX HeHHOCTefI MHOI'OHAllMOHAJIBHOI'O pOCCI/If/'ICKOI‘O
o01ecTBa; BOCIIUTaHNE YyBCTBA OTBETCTBEHHOCTH M AOJITH Hepen PoanHoi;
¢ (hopMHPOBaHHE OTBETCTBEHHOT'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH, 0OYUArONINXCS K CAMOPa3BUTHIO U caMOOOPa30BAHUIO HA OCHOBE
MOTHBALIMHU K 00y4ECHHUIO M TO3HAHHUIO, OCO3HAHHOMY BBIOOPY ¥ ITOCTPOCHUIO JabHEHIIeH HHANBUAYAIbHON TPACKTOPUHU O 00pa3oBaHHs Ha 0ase
OPHEHTUPOBKHU B MHpE NMpodeccrii u mMpoQecCHOHANBHBIX peArnodTeHnid, @ ¢ y4€ToM yCTONUMBBIX TO3HABATEIILHBIX HHTEPECOB;
® 3HaHHE OCHOBHBIX IPUHIIUIIOB U ITPABUJI OTHOUIEHUSI K KHMBOH MPUPOJIE, OCHOB 3J0POBOI0 00pa3a XKHU3HU U 3J0POBbECOEPETAIONIUX TEXHOJIOTHI;
¢ (hopMHpOBaHKE TIO3HABATEIBHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX Ha U3yYCHUE KUBOH MMPUPO/IBL; MHTEIUICKTYaIbHBIX YMEHUI (J10Ka3bIBaTh,
CTPOUTH PACCYKIACHUA, aHAIM3UPOBATh, ACIATH BI)IBOZIBI); 3CTCTUYCCKOI'O OTHOLICHU K KHBBIM O6’BCKTaM;
¢ (hopMHPOBaHKE JINYHOCTHBIX IPEICTABICHUI O LEJIOCTHOCTH IPUPO/IBI, OCO3HAHUE 3HAYMMOCTH U OOITHOCTH ITI00aTbHBIX TPOOJIEM YeIOBEUECTRA;
¢ (hopMHpOBaHKE IIEHHOCTH 3JJOPOBOTO M 0E301acHOr0 00pasa )KU3HU; YCBOSHHE MPABHUJ HHANBUIYaTBHOTO ¥ KOJUIEKTUBHOTO O€30M1aCHOTO TIOBE/ICHUS
B UPE3BBIYANHBIX CUTYALUAX, YITPOKAOIIUX )KU3HU U 3I0POBBIO JIFOACH, IPABUJI TOBEACHUS HAa TPAHCIIOPTE U HA 10POrax;
¢ (hopMHPOBaHHE OCHOB 3KOJIOTUYECKOT0 CO3HAHUS Ha OCHOBE NTPU3HAHMS IIEHHOCTH XHU3HU BO BCEX €€ MPOSBICHHUSIX U HEOOXOAUMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHHS K OKPY>KAIOLIEeH cpe/ie U pallMOHAIBHOTO MPHPO/I0TO0Ib30BaHUS;
® OCO3HAHUC 3HAYCHHUA CEMbU B ) KU3HU YCIIOBCKA U O6IIICCTBa, MNPUHATHUEC ICHHOCTU ceMelHoMn JKU3HU, YBAXKUTCIIBHOC U 3a00TJIIMBOE OTHOIIIEHUE K
YJIeHaM CBOEH CEeMbH;
Memanpeomemnuie pe3ynbmanmupl 00y4eHUs B OCHOBHOH IIIKOJIE COCTOST U3 OCBOEHHBIX 00YYaIOMINMUCS MEKIPEAMETHBIX MOHATHI U YHUBEPCAIBHBIX
y4eOHBIX IEHCTBUH. A Takke CIOCOOHOCTH UX UCIIOJIb30BaHUS B yUeOHOMH, MO3HABATEIbHOM U COLMAIbHON MPAKTUKE, CAMOCTOSITEILHOCTH
ITaHUPOBAHUSA U OCYIICCTBIICHUA y‘~I€6HOI\/’I ACATCIIBHOCTH U OpraHu3anunuu y‘I€6HOFO COTPYAHHUUCCTBA C I€garoraMmu U CBEPpCTHUKaMHU, K
MPOEKTUPOBAHUIO U TIOCTPOECHUIO MHIUBUAYyalIbHOH 00pa30BaTeIbHONU TPACKTOPHH.
Pezynamusnvie: CamoctoarenbHO 0OHAPYKUBATh M OPMYITHUPOBATH YICOHYIO MPOOIIEMY, ONIPEAEIISITh 1eNib YIeOHOU NesTeTbHOCTH, BRIOUPATh TEMY
npoekTa. BeiiBUTaTh Bepcuu perieHus mpo0ieMbl, 0CO3HABaTh KOHEUHBIN pe3yNbTaT, BRBIOUPATh U3 MPEII0KEHHBIX U HCKAaTh CAMOCTOATEIBHO CPE/ICTBA
noctuxeHus 1eau. CoctaBiasaTh (MHAUBUAYATbHO WIH B TPYIIIE) IUIaH PelIeHus MpoOeMbl (BBIIOTHEHUS MpoekTa). PaboTtas nmo niaHy, CBEpSTh CBOU
JEUCTBUS C LENbIO U, TPH HEOOXOAMMOCTH, UCTIPABIIATH OMIMOKU CAaMOCTOSITENLHO. B tnanore ¢ yunTesneM cOBEpILIEHCTBOBATh CAMOCTOSATEIBHO
BbIpa0OTaHHbIE KPUTEPUH OLICHKHU.
Tlosnasamenvuvie: AHaATU3UPOBATh, CPABHUBATDH, KIIACCH(DUIIMPOBATH U 0000IaTh (PAKTHI U SBICHUS. BBISBIAT NPUYUHBI U CIIEICTBHS MPOCTHIX



sBiieHUH. OCYIIECTBISATh CPABHEHHE, KIACCH(PHUKAIIUIO, CAMOCTOSITEIILHO BEIOMPAsi OCHOBAHUS M KPUTEPUU JIJISl YKA3aHHBIX JIOTHYECKUX OTepaIuii;
CTPOUTH KITACCU(PHUKAIMIO HA OCHOBE JMXOTOMHYECKOTO JICJICHUS (Ha OCHOBE OTPHIIAHUS). YMETh JIOTHYECKH PAcCyKIaTh, yCTAHABIUBATh TPHUYUHHO-
ciecTBeHHBIE CBsA3H. CO3/1aBaTh CXEeMAaTHICCKUE MOJICIU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bekTa. COCTAaBIIATh TE3UCHI, PA3THUHBIE
BUJIbI TUIAHOB (TIPOCTHIX, CIIOXKHBIX U T.11.). [I[peoOpazoBeiBaTh HHPOPMAITUIO M3 OJHOTO BHJIA B IPYTOil (TaOIHIly B TEKCT U TIp.). BEIUnTHIBaTH BCe
YPOBHU TEKCTOBOW MH(POPMAIIUU. Y METh OMPECIIAThH BO3MOKHBIE HCTOYHUKH HEOOXOIMMBIX CBEACHHIA, TPOU3BOIUTH MOUCK NH(POPMAITUH,
AHAJM3UPOBATh U OLICHUBATH €€ JJOCTOBEPHOCTD.
Kommynukamugnvie:

-CaMOCTOSITEIIbHO OPraHU30BHIBATh YUeOHOE B3aMMOJICHCTBHE B TPYIIIIE: OMPELIISATh OOIINE TSN, PACIIPEICIISATh POJIU, TOTOBAPHBATHCS JIPYT C
ApYyroMm;

-Hay4YUThCS ONPENCIATh IENIU U 33]1a4H JICATEIIbHOCTH, BRIOUPATh CPECTBA PEeaM3alluy 1IeIei U IPUMEHSITh UX Ha MPAKTHKE 33 CUYET MCII0JIb30BAHUS
HAI[MOHAJILHBIX, PETHOHAIBHBIX U ATHOKYJIBTYPHBIX OCOOCHHOCTEH.
IIpeomemuvimu pe3ynbmamamu 0OCBOCHUS SBIISFOTCS:
B nosnasamenvnoii (unmennekmyanvhoii) cpepe:

-XapaKTEePUCTHKA COJICPIKaHUs OMOJIOTHUECKUX TeOpul (KJIeTouHast, 3BojrorionHas tTeopust U.lapeuna); yuenus B.1.BepHaackoro o ouocdepe;
3akoHOB [".MeHens; 3aKOHOMEPHOCTEH N3MEHUMBOCTH; BKJIaBa BBIJAIOIIMXCS YUCHBIX B Pa3BUTHE OMOJIOTUICCKON HAYKH;

-BBIJICJICHHUE CYIICCTBEHHBIX TPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJICTOK: PACTHTEIBHBIX U )KUBOTHBIX, TOSJICPHBIX U SICPHBIX, TIOJIOBBIX U
COMAaTHYECKUX; OPTaHU3MOB: OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX;, BHJIOB; IKOCHCTEM; Onochepsl) U mporieccoB (OOMEH BEIIECTB, pa3MHOXKCHHE,
JieNieHne KJIETKH, OTUIOJ0TBOPEHNUE, IeCTBHUE ECTECTBEHHOTO U HCKYCCTBEHHOTO 0TOOpa, (popMHpoBaHe MPUCTIOCOOIEHHOCTH, 00pa30BaHNe BUJIOB,
KPYrOBOPOT BEIIECTB U MMPEBPAIEHUE SHEPTHH B IKOCUCTEMax 1 Orocdepe);

-00bsICHEHHE POJIH OMOIOTHH B (POPMUPOBAHUY HAYYHOTO MUPOBO33PEHHUSI; BKJIa/1a OMOJIOTHYECKUX TEOPH B POPMUPOBAHUE COBPEMEHHOMN
€CTECTBCHHOHAYYHOW KapTUHBI MUPA; OTPUIIATEIIFHOTO BIMSHUS aJTIKOTOJIs, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHE 3apOJIbIIIA YeJIOBEKA,
BIIUSTHUE MYTareHOB Ha OPTaHU3M YEJIOBEKa; SKOJIOTHUECKUX (PaKTOPOB Ha OPraHU3MBbI; MPUYHH SBOIIOINH U U3MEHIEMOCTH BUJIOB, HAPYIIICHHUE
pa3BHUTHS OPTaHU3MOB, HACJICICTBEHHBIX 3a00JIEBAaHUH, MyTAIlHi, YCTOHNYHMBOCTH M CMEHBI 3KOCHUCTEM;

-pUBEJICHUE IOKA3aTeIbCTB €UHCTBA JKUBOW M HEKUBOM MPUPOIBI, POJCTBA KUBBIX OPraHM3MOB; B3aUMOCBSI3€H OPTraHNU3MOB M OKPYXKAIOIIEeH cpe/ibl;
HEO0OXOIMMOCTH COXPAHECHUSI MHOTOO0OPa3us BUIOB;

-YMEHUE TMOJIb30BaATHCS OMOIOTMUECKON TEPMUHOIOTUEN 1 CHMBOJIHKOI;

-pelIeHHe IeMEHTAPHBIX OMOJIOTHYSCKUX 3a/1a4; COCTABJIICHHUE DJIEMEHTAPHBIX CXEM CKPEITUBAHUS M CXEM IePEHOCA BENICCTB H YHEPTHH B
IKOCUCTEMAX;

-OIMHCaHue 0co0eH BUIOB IO OMOJIOTUUECKOMY KPUTEPHIO;

-BBISIBIICHUE H3MEHYUBOCTHU M MPUCTIOCOOIEHUSI OPTaHU3MOB K cpejie ooutanusi. ICTOUHMKOB MyTareHoOB B OKpYKarole cpee(KOCBEHHO),
AHTPOTIOTEHHBIX H3MEHEHHSX B IKOCHCTEMaX CBOSH MECTHOCTH, M3MEHEHHUS B YKOCHCTEMAaxX Ha OMOJIOTHICCKUX MOJICIISX;



-CpaBHEHUE OUOJIOTHUECKUX OOBEKTOB (XMMHYECKUN COCTAB TN KUBOM M HEXKUBOW MPUPOIBI, 3aPOIBIIIH YEIOBEKA U JPYTUX MIICKOMUTAIONINX,
MPUPOIHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH ), MMPOLIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP, MOJI0BOE U OeCrooe
pa3MHOXKeHHe) ¥ POpMYyTUPOBKA BEIBOJIOB HA OCHOBE CPAaBHEHHUSI.

B yennocmmo-opuenmayuonnoii cghepe:.

-aHaJIM3 U OLIEHKA Pa3IMYHBIX TEOPUH O CYIITHOCTH KU3HH, TPOUCXOKACHUS KU3HU U YEJIOBEKA, MNI00ATLHBIX YKOJIOTUYECKUX MPOOIeM U IyTel uX
pellIeHus, ToCIeICTBUI COOCTBEHHOM IESTEIBLHOCTH B OKPY>KaloLIel cpesie; Ononornyeckoi nu(opManuu, noayqyaeMon U3 pa3inuHbIX UCTOYHUKOB;
-OIIEHKA ATUYECKHUX aCTICKTOB HEKOTOPBIX UCCIICIOBAHMIA B 00JIACTH OMOTEXHOIOTUHU(KIOHUPOBAHKE, ICKYCCTBEHHOE OIUIOJJOTBOPCHHE, HATIPABIICHHOE
M3MEHEHUE TEHOMA).

B cghepe mpyoosoti desmenvrocmu.
-OBJIa/ICHUE YMEHUSIMH U HABBIKAMU MOCTAHOBKU OMOJIOTHYECKHUX KCIIEPUMEHTOB U O0BSACHEHUS UX PE3YJIbTATOB;

- ¢(hOpMHPOBAHHOCTH NPEJICTABIICHUN O PETUOHE, N3YICHHE OMOXUMUYECKHIX MTPOIIECCOB, TPUMEHSIEMBIX B OBITY H Ha IPOMBIIUICHHBIX MTPEATPUATHIX
peruona.

B cihepe puzuueckou oesmenvrocmu:

-000CHOBaHUE U COOMIOICHIE MeP MPOGUIAKTHKN BUPYCHBIX 3a00JIeBaHMil, BpEAHBIX MPUBBIUEK (KYypEeHHE, AIKOTOIU3M, HAPKOMAaHU); IPABHII
MOBEJICHUS B IPUPOJIHOM CpENE.

YueHuK Ha yriiy0JieHHOM YPOBHE HAYYMTCS:

OIICHUBATH POJIb OMOJIOTUYECKUX OTKPBITHA M COBPEMEHHBIX MCCIICIOBAaHWI B Pa3BUTUM HAYKU W B MPAKTHYCCKOH JEATCILHOCTH JIFOJICH; OICHUBATH
pons Ouonornu B (HOPMUPOBAHMM COBPEMEHHOW HaydHOH KapTUHBI MHUpPa, MPOTHO3MPOBATh MEPCIEKTHBBI Pa3BUTHUS OUOJNOTMH; YCTaHABIUBATH U
XapaKTepu30BaTh CBS3b OCHOBOIIOJIATAIONINX OWOJIOTMYECKUX MOHATHH (KJeTKa, OpraHu3M, BHJ, JKOCHCTeMa, Onocdepa) ¢ OCHOBOMOIATAIOIIUMH
noHATHsIM 10 BBISBISTH CYIIECTBEHHBIE NMPU3HAKH CTPOCHUS KIETOK OPraHM3MOB Pa3HBIX LAPCTB KMBOM MPUPOIBI, YCTAaHABIMBATH B3aUMOCBS3b
CTpocHHS 1 (YHKIIUH YacTei M OpPraHOUIOB KIETKH; 0OOCHOBBIBATh B3aMMOCBS3h INIACTHUECKOTO W YHEPTETHYECKOTO OOMEHOB; CPaBHUBATH MPOIIECCHI
TJIACTUYECKOTO U SHEPreTHYECKOro 0OMEHOB, MPOUCXOISAIINX B KJIETKaX JKUBBIX OPTaHU3MOB; OMPEAENATh KOIUYECTBO XPOMOCOM B KIIETKAaX PacTeHUI
OCHOBHBIX OTJ/ICJIOB Ha Pa3HBIX 3Tallax XKHU3HEHHOTO IMKJIA; PeliaTh TCHETHUSCKUE 3a/1a4l Ha TUTHOPHUIHOE CKPEIIMBAHKE, CIICTNICHHOE (B TOM YHCIIE C
MOJIOM) HACJIeIOBaHKe, aHAIU3UPYIOIIEe CKpEIIMBaHHe, MPUMEHSsSI 3aKOHBI HACIEJACTBEHHOCTH W 3aKOHOMEPHOCTH CIEIUICHHOTO HACIeI0BaHUS;
pacKpbIBaTh NPHYUHBI HACIIEJACTBECHHBIX 3a00JICBaHMIA, apryMEHTHPOBATh HEOOXOJUMOCTh MEp TPEIYNPEKICHUS TaKWX 3a00JIeBaHWIN; CPABHHBATH
pasHble CMOCOOBl Pa3MHOXKEHHS OPraHU3MOB; XapaKTEpPHU30BaTh OCHOBHBIE STalbl OHTOT€HE3a OPTaHM3MOB; BBIABIATH MPUYUHBI M CYIIECTBEHHBIE
MPU3HAKA MOJU(PUKAIMOHHOW W MYTAI[MOHHOH W3MEHYUBOCTH, OOOCHOBBIBATH POJh W3MEHUHMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOOpE;
00OCHOBBIBATh 3HAYCHHUE PA3HBIX METOJOB CEJEKIIMH B CO3JaHUH COPTOB PAaCTEHUI, MOPOJ KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB; 00OCHOBHIBATh
MPUYMHBI U3MEHSIEMOCTH W MHOTOOOpa3us BHUIOB, NPHUMEHSS CHHTETHUYCCKYIO TCOPHIO 3BOJIOIWH; XapaKTEPH30BATh IMOMYJISAINI0 KaK CIUHHILY
HBOJIIOIIMH, BUJ KaK CHCTEMAaTHYECKYIO0 KaTerOPHIO M KaK Pe3yNIbTaT 3BOJIOIUHU; YCTAaHABIUBATH CBA3b CTPYKTYPHI i CBOMCTB 9KOCHUCTEMBI; COCTABISATh
CXEMBI IepeHOCca BEIIECTB U SHEPTUH B IKOCHCTEME (CETH IMHUTAHMS), MPOTHO3UPOBATH MX M3MEHEHHS B 3aBUCHIMOCTH OT M3MEHEHHS (PAKTOPOB CPEIbI;



apryMEHTHUPOBATh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHHUIO K AKOJIOTMYECKUM Mpo0JieMaM U TOBEACHHIO B MPHPOJHON cpene; 00O0CHOBHIBATH
HEOOXOJIMMOCTh YCTOMYHMBOIO PA3BUTHS KakK YCJIOBHs COXpaHCHHS Ouocdephl; OICHHBATh MPAKTUYECKOEC M ITHYECKOE 3HAYCHHE COBPEMEHHBIX
WCCIICIOBAaHU B OWOJIOTHH, MEIUIIMHE, JKOJIOTUH, OMOTEXHOJOTHH; OOOCHOBBIBATH COOCTBEHHYIO OIIEHKY; BBISBISATH B TEKCTE OMOJOTHYECKOTO
COJIep)KaHus MPoOJIeMy U apryMEHTUPOBAHHO €€ OOBSICHSTH; MPEACTABIIATh OMOJIOTHYSCKYIO HH(DOPMAIIMIO B BHJIE TEKCTa, TAOIHUIIBI, CXEMBI, Tpaduka,
aUarpaMmbl M JIeJlaTh BBIBOJBI HAa OCHOBAHHMH MPEJCTABICHHBIX JaHHBIX; MpeoOpa3oBbiBaTh Tpaduk, TaOIWIly, AWArpaMMy, CXEMy B TEKCT
OHMOJIOTMYECKOTO COJICPIKAHUS.

YdeHUK HA YIJ1y0JJeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHTHCSH:

OpPraHHU30BBIBATH U MPOBOJIUTH MHIUBHIYAJIbHYIO UCCIIEI0BATEIBCKYIO IEATSILHOCTD 110 OMOJIOTHH (MK pa3padaThiBaTh WHIAMBUIYAIbHBIN IPOCKT):
BBIJIBUTATh THITOTE3bI, TUTAHUPOBATH pabOTy, OTOUPATH U IPEOOPA30BEIBATH HEOOXOUMYIO HH(POPMAITHIO, TIPOBOJIUTE YKCIIEPUMEHTHI,
UHTEPIPETHUPOBATH PE3YJIbTATHI, JIEJIaTh BBIBOJIBI HA OCHOBE MOJIYYCHHBIX PE3YJIbTATOB, PEACTABISATh MPOAYKT CBOMX UCCIICIOBAHUI; TPOTHO3UPOBATH
MOCIICACTBHS COOCTBEHHBIX HCCIICIOBAHUN C YI€TOM 3THUICCKUX HOPM U KOJIOTUICCKUX TPEOOBAHMIA; BBIICIATH CYIIECTBEHHBIC OCOOCHHOCTH
YKU3HEHHBIX IIUKJIOB MIPEICTABUTEIICH Pa3HBIX OTACIOB PACTCHUI M THUIIOB JKUBOTHBIX; H300paXkaTh LIUKJIbI PA3BUTHS B BUJC CXEM; aHAIU3UPOBATh U
MCIIOJIb30BATh B PEIICHUH YICOHBIX U MCCIIEAOBATEIBCKUX 3a/1a4 HHPOPMAIIHIO O COBPEMEHHBIX MCCIICAOBAHUIX B OMOJIOTHH, MEIUIIMHE U KOJIOT M,
apryMEHTHPOBaTh HEOOXOJMMOCTh CHHTE3a €CTECTBEHHOHAYYHOTO M COIIMOTYMaHUTAPHOTO 3HAHUS B 310Xy WH(POPMAIIMOHHOH IMBUIIH3AIINY;
MOJICTTUPOBATh U3MEHEHUE SKOCHUCTEM T10]] BIMSIHUEM PA3IMYHBIX TPYII (DAKTOPOB OKPYKAIOIICH CPEIbl; BBISBIISATH B IPOIIECCE HCCIIETOBATEIBCKO M
JCSATEIbHOCTH ITOCIICJICTBUS aHTPOIIOICHHOI'O BO3CHCTBHS Ha SKOCHCTEMbI CBOEIO PETHOHA, IIpeIjiarath Croco0bl CHI)KEHHUS aHTPOIIOTEHHOTO
BO3JICHCTBUS HA SKOCHUCTEMBI; UCTIOIB30BaTh IPUOOPETCHHBIE KOMIICTCHIIY B IPAKTHYECKOH CATEIHHOCTH U MIOBCEAHCBHON KU3HU, JUIS
MPUOOPETEHUS OTBITA IEATENBHOCTH, MIPEANIECTBYIONIEH MPOdECCHOHATBHON, B OCHOBE KOTOPOU JIEKUT OUOIOTHUS KaK yueOHBINA peIMeT.

CoaepskaHue yueoOHoro npeaMera

BBenenne (1 yvac)

Mecrto yueOHoro mpeamera «OOmas OMOJIOTHS» B CHCTEME €CTECTBEHHOHAYUHBIX AMCIUIUIMH, a TaKXKe B OMOJOTHYECKHUX Haykax. Llemm u
3aJjauu Kypca. 3HaueHue npeaMeTa Juisd IOHUMaHMsI €JMHCTBA BCETO KHUBOI'O M B3aMMO3aBUCUMOCTH BceX dacTeil 6uocgeps 3emiu.
Paznea 1. MIPOUCXOXKXIEHUE U HAYAJIBHBIE 3TAIIbI PA3BUTUS ) KU3HU HA 3EMJIE
I'maBa 1.MHuoroo0pasue ;kuBoro mupa. OCHOBHbIE CBOICTBA *KUBOI MaTepuu (3 4.)
buonorust xak Hayka; mpeaMeT W MeToAbl u3ydeHus B Owonoruu. OOmas Ouoyorusi — ydeOHas MUCHIUILIMHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
BO3HUKHOBEHHUS, DPAa3BUTUS M MOAJEpKaHUA >KM3HM Ha 3emie. OOmas OWONOTHS KaKk OJUH M3 HCTOYHMKOB (OPMHUPOBAHUS JHATEKTHKO-
MaTEpUATUCTUUECKOTO MHUPOBO33peHus. OOmeOnonornyeckue 3aKOHOMEPHOCTH — OCHOBAa PALMOHAIBHOTO MPUPOJOINOIb30BAHUS, COXPAHEHUS
OKpY>KaroIel cpe/ibl, UHTeHCU(UKALUHU CeTbCKOXO03SHCTBEHHOTO MPOU3BOJICTBA U COXPAHEHUs 3/10pOBbs YeaoBeka. CBsi3b OMOJOTMUECKUX TUCIMIUINH
C IpyruMHu Haykamu (Xumueu, pusmnkoil, reorpadueii, actpoHoMuel, ucropuei u ap.). Poiab Ononorun B popMupoBaHNM HAYYHBIX MPEACTABICHHUH O



mupe. XKu3Hb Kak Gopma CyImeCTBOBaHHUS MAaTEpHUH; ONPEACIICHUE MOHITHUS <OKU3HBY». JKU3Hb M KHBOE BEIIECTBO; KOCHOE, OMOKOCHOE M OMOTCHHOE
BelecTBO Onoceprl. YPOBHH OpraHu3allvy KUBOW MAaTEPUH W MPUHIUIBI UX BBIICICHUS; MOJCKYJISPHBIN, CYOKICTOUHBIN, KJICTOYHBINA, TKAHEBBIM U
OpTaHHBIN, OPraHU3MEHHBIH, TOMYJISIIIHOHHO-BUIOBOM, OMOIIEHOTHYECKUN U OMOC(hEpHBIH YPOBHH OpraHU3aI[uHU )KUBOTO

I'naBa 2. Bo3uukHoBeHue ;ku3Hu Ha 3emute (7 4.)

Mudonoruueckue npeacrapieHus. [lepBrie HayYHBIE MONBITKA O0BICHEHUS CYIIIHOCTH U MPOIIECCa BOSHUKHOBEHMSI ®U3HU. OnbiTel @. Penu, B3risabl
B. I'apses, sxcniepumentsl JI. [1actepa. Teopun Be4HOCTH KU3HU. MaTepruanucTUYECKUe IPEACTABICHNS O BOSHUKHOBEHHUH KU3HU Ha 3eMJI€.
[Ipeanochikd BO3HUKHOBEHHS KM3HM Ha 3eMJie: KOCMMUYECKHE W TUIAHETApHbIC; XMMUYECKHE MPEINOCHUIKH 3BOJIIOIMUA MAaTepUU B HaIpaBICHUU
BO3HHUKHOBEHHUS OPraHMYECKUX MOJIEKYJ: MEepBUYHAs aTMOc(epa U IBOIIOIUS XUMUYECKUX AJIEMEHTOB, HEOPraHMYECKUX U OPraHMYECKUX MOJIEKYJ Ha
paHHUX 3Tarax pa3BUTHS 3eMJIH.

CoBpeMeHHbIE TPEJCTABICHUS O BO3HUKHOBEHUM ku3HH; Teopust A.M. Onapuna, onbiTel C. Musnepa.(Bkinan A.M.OnapuHa mpenioKuBIIEro
MIEPBYI0 KOHIEMIMIO XMMHUYECKON 3Bosounu) Teopun mnpoucxoxaeHus nmporoOuonoianumepoB. CBONHCTBAa KoalepBaTOB: peaklMM OOMEHa BELIECTB,
CaMOBOCIPOM3BE/ICHNE. DBOJIOLKA MPOTOOMOHTOB: (OPMUPOBAHHWE BHYTPEHHEW Cpelbl, MOSBICHHE KAaTaau3aTOPOB OPraHUYEeCKOW MPUPOIBI,
BO3HHUKHOBEHHE TeHeTndeckoro koza. (Bkian A.C.CnuprHa B CO3/IaHUU MPUEMIIEMON THITOTE3bl, BOBHUKHOBEHHE OMOCHHTE3a Oenka) 3HadeHue padboT
C. ®oxkca u Ix. bepnana.

['umoTe3pl BOBHUKHOBEHHUSI T€HETUYECKOro Koja. HauanpHble 3Tanbl OMOJIOTHYECKOW IBOJIOIMH: BOSHHUKHOBEHHE (DOTOCHHTE3a, DYKAPHOT, MOJIOBOTO
rpolecca U MHOTOKJIETOUYHOCTH.

PA3JIEJL 2

Yuenne o Kierke
I'maBa 3 Xumuyeckas opranusamnus kiaetku (10 1)

(Bxknan J.M.MengeneeBa B CO3MaHUM TEPUOAMYECKONM CHCTEMBI DSJEMEHTOB)DIEMEHTHBIH COCTaB KHBOTO BelIeCTBA Ouochepsl.
PacnipocTpaHeHHOCTh 2JIEMEHTOB, MX BKJIAJ B 0Opa30BaHME KMBON MaTepuu U OOBEKTOB HEXKHBOW MPHUPOABI. MaKpOdIEMEHThI, MUKPOIJIEMEHTBI; WX
BKJIaJ] B OOpa3oBaHHE HEOPraHWYECKUX M OPraHMYECKUX MOJIEKYN >KHMBOTO BellecTBa. HeopraHumdeckue MOJEKYNbl KHBOTO BEIIECTBA: BOJA;
XUMHUYECKHUE CBOMCTBA U OMOJIOTUYECKAs] POJIb: PaCTBOPUTENHh THAPOMUILHBIX MOJIEKYJ, cpefa MPOTeKaHUsl OMOXUMUYECKUX MPEBPAIICHUH; POJIb BOJIBI
B MEXKMOJICKYISPHBIX B3aMMOACHCTBHSX, Terioperynsauud u Ap. Coiau HEOpraHMYecKWX KHCIOT, HX BKJIaJ B OOECHeYeHHe MPOIecCOB
KU3HEIESATENLHOCTU U MO iepKaHue romeocTasza. Poib KaTHOHOB M aHMOHOB B 00€CTIEUE€HUH MTPOLIECCOB JKU3HEAEATEIbHOCTH. OCMOC U OCMOTHYECKOE
JIaBJICHUE; OCMOTHUYECKOE TOCTYIJICHUE MOJEKYN B KJIeTKy. bydepHbie cucteMbl kieTku U opranusma. OpraHuueckue MOJIeKysbl. buonoruueckue
MOJIMMEPBI — OCNKH; CTPYKTYpHAasi opraHu3amus (epBUYHAs, BApUAHTHI BTOPUYHON, TPETUYHAS W YETBEPTUYHAS CTPYKTYpHAs OpPTaHU3AIMs MOJICKYJ
0enka U XUMUYECKHE CBSI3U, X 00pasytomue). CBOMCTBA OEIKOB: BOJIOPACTBOPHUMOCTh, TEPMOJIA0MIBHOCTD, TOBEPXHOCTHBIN 3apsif U JIp.; ACHATypaIus
(oOpatumasi u HeoOpaTuMasi), peHaTypanus; OMOJIOTMYECKUH CMBICT W MpakTH4YecKoe 3HaueHue. DyHKIMM OenKOBBIX MoJeKysld. buomornueckue
KaTaan3aTopbl — OeNKH, KiacCu(UKaIMs, UX CBOWCTBA, POJh OETKOB B 00ECIIEUYCHUH MPOIIECCOB KU3HEAEATEIILHOCTH. YTIIEBOABI B KU3HU PACTCHU,
KUBOTHBIX, T'pPUOOB U MHUKpPOOPraHu3MoB. CTpyKTYpHO-(YHKIMOHAJIbHbIE OCOOEHHOCTHM OpraHM3ali MOHO- M AucaxapunoB. CrTpoeHue u



Ouosiornyeckass posib OMOMOJIMMEPOB — IMOJIMcaxapuaoB. JKUpbl — OCHOBHOM CTPYKTYPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH W MCTOYHUK SHEPIHUU.
Oco0eHHOCTH CTPOEHUS )KUPOB U JIMTIOUJIOB, JIeXKAIlME B OCHOBE UX (PYHKIIMOHATBHON aKTUBHOCTH Ha YPOBHE KJIETKH U 1esocTHOro opranusma. JJHK —
MOJIEKYJIbl HACJEACTBEHHOCTH; MCTOPHUSI H3Y4YEHMs. YPOBHU CTPYKTYpHOM OpraHu3aluu; CTPYKTypa IIOJMHYKJICOTUIHBIX LENel, IMpaBUiIo
KoMIuieMeHTapHocTH (npaBuino Yapradda), npoitHas crupanb (Yorcon u Kpuk); Ouonormdeckas ponp JIHK. I'enetnyeckmii xoa, cCBOMCTBA Koja.
Penynmukanus JIHK, nepemaua nacieacTBeHHOW HH(OpManuu U3 MOKOJEHHWS B MokojeHue. [lepenada HacieAcTBEHHOW HH(OpMAnuM U3 sjupa B
nuroriazmy; tpanckpumuus. PHK, crpykrypa n dyakuun. MHbOpManonHsle, TpaHCHIOPTHEIE, pubocomaiibHble u perynsaropHsie PHK. «Mamsie»
MOJIEKYJIbl M UX POJIb B OOMEHHBIX Ipoleccax. BUTaMuHbl: CTpO€HUE, HCTOYHUKH MOCTYIUICHUS, JYHKIIUU B OPraHU3ME.
Omnpenenenre HyKJICOTUIHBIX MOCIEA0BATEIbHOCTEH (CEKBEHUPOBAHNE) TEHOMOB PACTEHUH U KUBOTHBIX. | eHOM uesoBeka. ['eHeTnueckas HHXEHEpUs;
reHOJMarHoCTHKa U reHoTepanust 3a001€eBaHUN YeTOBEKa U )KUBOTHBIX.

JLp.Nel «Onpedenenue kpaxmana 8 pacmumenbHuLX KIemKax»

I'naBa 4. Peanuzauus HacjeacrBenHoii uaHgopmanuu. Meradoausm. (8 1)
OOMeH BellecTB U MPEeBpaleHUE YHEPTUU B KIETKE — OCHOBA BCEX MPOSBIEHUI ee ku3HeAesaTenbHoCcTH. KaTtanutndyeckuil xapakTep peakiuii ooMeHa
BemiecTB. KommapTMeHTanm3anusi MporeccoB MeTadoiu3Ma W JIOKaIU3alus crenuuieckux (epMEeHTOB B MeMOpaHaX OIpPENeICHHBIX KIETOYHBIX
CTPYKTYp. ABTOTpodHBIE U TeTepoTpodHble opraHu3Mmbl. [lmacTuueckuil u 3HepreTuuecKkuid oOMeH. Peanmuzanusa HacneACTBEHHON WHGOpMALIUU.
buonornveckuii cuHTE3 OCIKOB W Opyeux OpeaHuyeckux Mojexkyn B KieTke. TpaHCKpumims; ee cymHocTb W mexanm3M. [Ipomeccunr uPHK;
buonocuveckull cmvici U 3HawveHue. TpaHCIALKA, CYINIHOCTh W MEXaHH3M. OHepretudyeckuil oOMeH; cTpykrypa u ¢GyHkiuu ATO. Dtamsl
SHEepreTudeckoro oomena. [1oArOTOBUTENBHBIN ATall, POJIb JIM30COM; HEMoJHOe (Oeckuciopoanoe) pacuierieHue. [loiHoe KUCIOpOIHOE OKUCICHHE;
JIOKaJIM3alMsl IPoLeccoB B MUTOXOHApUAX. ConpsikeHne paclienieHHus TII0K03bl B KiIeTke ¢ pacnagoM U cuHte3oM AT®. dotocunTes; cBetoBas (aza
1 0COOEHHOCTH OpraHM3alliy TUJIAKOMI0B IpaH, SHEepreTndyeckas HeHHOCTh. TeMHoBas (as3a GoTocHHTE3a; Iporecchl TEMHOBOM (ha3bl; UCIIOJIb30BaHUE
9HEpruu. XeMocuHTe3. [[puHIUIBI HEPBHON U HIOKPUHHOMN PETYIISILIMY NIPOLIECCOB MPEBPAILEHUS BELIECTB U SHEPTUU B KIIETKE.

I'maBa S. Crpoenue u pyHkuuu Kiaerok (12 v)

HapctBo Ilpokapuotsl (ApoOsHKKM); cucTeMaTHKa U OTAEIbHbIE MPEACTaBUTENU: IIMaHOOaKTepuu, OakTepuu U MUKoIuiasmbl. Dopma u pazMepsl
MPOKAPUOTHYECKUX KJIETOK. CTpoeHHe LUTOIUIa3Mbl OaKTEpUANbHOM KIETKH; JoKamu3alus (epMEHTHBIX CHUCTEM M OpraHM3alus MeTaboiu3ma y
npokapuot. ['eHeTnyeckuil anmnapat 0akTepuil; 0cOOEHHOCTH pealln3aluy HacieIcTBeHHOU nHpopmannu. OcoOEHHOCTH KU3HEACSITEIbHOCTH OaKTepHil:
aBTOTpO(HBIE U TeTepoTpodHble OakTepuH; a’poOHBIE M aHa’poOHBIE MHUKpoopraHu3Mmbl. CrnopooOpa3zoBaHMe M €ro OHOJOTHYECKOE 3HAYeHUE.
Pasmuosxenue, nonosoti npoyecc y bakmepuii, pekomounayuu. Mecto u poib ITpoKapuoT B OMOIIEHO3aX.

[{uTornasmMa 3yKapHOTHUECKOW KIETKHM. MeMOpaHHbBII NMPUHIMIT OPraHU3alMK KIIETOK; CTpOeHHE OMoJoruyeckoid MemOpaHbl, MOp(dosiornueckue u
(GyHKIIMOHAJIbHBIE OCOOCHHOCTH MEMOpaH pAa3IMYHBIX KJIETOYHBIX CTPYKTYyp. OpraHeiuibl IUTOIUIa3Mbl, WX CTPyKTypa u QyHkuuu. HapyxHas
[UTOIUIa3MaTHYecKass MeMOpaHa, »JHJAOIUIa3MaTHUYecKas ceTh, ammapaT [OodbJKH, JHM30COMBI; MEXaHU3M BHYTPUKJIETOUHOTO MHUIIEBAPEHUS.
MUTOXOHIIpUM — DHEPreTUYECKUE CTAHIMM — KJIETKH; MEXaHU3Mbl KJIETOYHOIO JbIXaHus. PubGocoMbl M uX y4acThe B Ipoleccax TpPaHCISIUH.
Knerounslii nentp. OpraHouibl IBUKEHUS: )KTYTUKH U pecHUUKH. [{uTockeneT. CrienyanbHble OpraHOWbl UTOIIA3MbI: COKPATUTENbHbBIE BAKYOIH U



ap. B3aumopelicTBue opraHouioB B o0OecrieyeHHH IporeccoB MeTabonu3Ma. OCOOCHHOCTH CTPOCHUSI PACTUTENBHBIX KJIETOK; BAKyOJH W TUIACTHUJBI.
Bunpsl ninactun; ux crpykrypa u pyHKIuoHanbHble ocobeHHocTH. Kierounas creHka. OcoOEHHOCTH CTPOEHUS KJIETOK IpuOoB. BrimtoueHus, 3HaueHue u
poib B MeTabonu3Me kineTok. KietouHnoe siipo — HEeHTp YIpaBICHHS )KU3HEACSITEIbHOCTBIO KIETKH. CTPYKTYpPBI KIETOYHOTO spa: sjepHas 000JI0uKa,
XpOMaTuH (reTepoXpoMaTUH M 3yXpOMaTHH), sApblKko. Kapuoriasma; XUMHMYECKMH COCTaB W 3HA4Y€HUE Ul JKU3HEAEATENbHOCTH sfpa.
HuddepenunanbHas aKTUBHOCTh T'€HOB; 3YXpOMaTHH. XpoMocoMbl. CTpyKTypa XpOMOCOM B pasziMuYHBIC TMEPHOABI KXU3HEHHOTO IMKJIA KIIETKH;
KapHOTHII, TIOHATHE O TOMOJIOTMYHBIX XpOoMOcoMax. JIMIuIonIHbIN U ramion bl Habopsl XpoMocoM. Kierounsie TexHosnoruu. CTBOJIOBBIE KIETKU U
MEPCIEKTUBBI MX IPUMEHEHUs B Ononoruu u Menuiuae. KinoHupoBanue pacTeHU U KUBOTHBIX.

Bupycsl — BHYTpHUKIIETOUHBIE Mapa3UThl Ha T€HETHMYECKOM YpOBHE. (BKJaja pycckoro yudeHoro J[.M.JMIBaHOBCKOro B OTKPBITMHM BHpYca TaOayHOMN
Mo3auku) OTKpbITUE BUPYCOB, MEXaHU3M B3aUMOJAEWUCTBUS BHpYyca W KIETKH, MH(PEKUMOHHBIN mpolecc. BepTukanbHbII M TOPU3OHTAIBHBIN THII
nepeaayn BUPYCOB. 3a00JeBaHUs JKUBOTHBIX M PAacTeHUM, BbI3bIBacMble BUpycaMu. BupycHble 3a0osieBaHMs, BCTpEYaroIMecs y 4elloBeKa; TPHIIIL,
renatut, CIIN/]. bakrepuodaru.

JLp.Ne2 «M3yuenue cTpoeHHs paCTUTEIbHON U )KUBOTHOM KJIETOK 110, MUKPOCKOIIOM).

I1.P.1 Pemenue 3a1a4 no MoJsieKyJIsipHOi Onosoruu

Paznen 3 PASMHOXEHUE U PABBUTUE OPI'TAHU3MO(114)
I'naBa 6. Pa3mHoxkeHue oprann3mMon (4 4)

Knerku B MHOTOKIIETOYHOM opranu3me. [lousTre o quddepeHIpoBKe KIETOK MHOTOKIIETOYHOTO Opranu3Ma. JKIU3HeHHbIH UK KiIeToK. Tkanu
OpraHu3Ma c pa3HoOM CKOPOCTHIO KJIETOYHOI'O OOHOBJIEHHUs: OOHOBIISIOIINECS, pacTylUe U cTa0miIbHbIe. Pa3MHOXeHHEe KIeTOK. MUTOTHYECKUH UKL
uHTepdasza — nepuo MOAroTOBKU KIETKU K JieneHunto, penymukanus JJHK; MuTo3, ¢pazbl MUTOTHUECKOTO JI€TICHHS U TPEoOpa30BaHUs XPOMOCOM B HUX.
Mexanusm obpazosanus eepemena 0eneHus U pacxodcoenus 004epHUX XpOMocom 6 anagaze. buonorndeckuit cMbicia MuTo3a. bronorndeckoe 3HaueHue
MuTO3a (0ecroaoe pa3MHOKEHHUE, POCT, BOCIIOJIHEHHE KJIIETOUHBIX OTEPh B (PU3UOIOTUYECKUX U NATOJIOTMYECKHUX yciaoBHsIX). [loHsATHE O pereHeparu.
Hapywenus unmencusnocmu KiemoyHo20 pazmMHoNCeHUus U 3a0071e6anus 4el068eKd U HCUBOMHBIX: mpoduuecKkue A36bl, 000POKa4ecmeeHHble U
3710KAYeCmeeHHble ONYXoIU U Op.

q)OpMI)I OecroJioro PASMHOXCHUA: MUTOTUYCCKOC ACTICHUC KIICTOK OJHOKJIICTOUYHBIX CHOp006pa3OBaHI/IC, IMOYKOBAHHUEC Y OAHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPTaHU3MOB; BETCTATUBHOC PA3MHOXKCHHUC. buonorunyeckuii CMBICI B 3BOIIOIIMOHHOE 3HAUCHHUE Oecrnonoro Pa3MHOKCHU.

[TonoBoe pa3zMHOKEHUE pacTEHHI U )KUBOTHBIX. [loj0Bas cucrema, opraHbl MOJIOBOTO Pa3MHOXKEHUS MIIeKonuTaronux. ['amerorenes. [leprnoast
o0pa3oBaHMsI MOJIOBHIX KIETOK: pa3MHOXeHHe U pocT. [lepuon co3peBanus (Meiio3); mpodasa | u mporeccsl, B Hell MPOUCXOIAIINE: KOHBIOTAIHS,
KpOCCHHTOBEpP. MexaHn3M, TeHETHIECKHE TTOCIIEICTBHS M OMOJIOTUYECKUM CMBICT KPOCCUHTOBEpa. bruosnornieckoe 3HadeHne M OMOTOTUYECKUM CMBICIT
Mmeito3a. [lepuo hopMUpOBaHUS MOJOBBIX KIETOK; CYIIIHOCTh K 0COOEHHOCTH TeueHus. OcoOeHHOCTH criepMaToreHe3a U oBorenesa. OceMeHeHue u



OII0A0TBOpeHKe. MoHO- 1 nosucnepmus; buonorudeckoe 3Hauenue. Hapyxxnoe u BHyTpenHee omnogorsopenue. [laprenorenes. PazButuie noaoBbix
KJIETOK y BBICHIMX PAaCTeHUH; IBOIHOE OILUIOA0TBOPEHUE. DBOIIOIMOHHOE 3HAUEHHE MIOJIOBOTO PA3MHOXKEHHUS.

I'naBa 7. UnguBuayanbHoe pa3BuTHE OPraHu3MoB (7 4)

Tunbl AHLEKIETOK; MOJAPHOCTb, PACIpPEAETICHHUE JKEJITKAa M TeHETHYECKUX JeTepMHHaHT. OOo0youkM siila; akTHBaLMsA OIIOLOTBOPEHHBIX
SAULEKIIETOK K pa3BUTHIO. OCHOBHBIE 3aKOHOMEPHOCTH JpobieHus; 00pa3oBaHUE OJHOCIOWHOTO 3apobliia — 01acTyibl. [ acTpysius; 3aKOHOMEPHOCTH
00pa3oBaHMs JBYCIOHHOIO 3apojblllla — TracTpyibl. 3apoJbllIeBble JUCTKM M HX JanpHemas auddepeHuuponka. llepBuuHblii opraHoreHes
(Helipynsauus) U ganpHenas 1uddepeHpoBKa TKaHEH, OPraHOB U CHCTEM. Perymsiust s5MOpHOHAIBHOTO PA3BUTHUS; JETEPMUHALIMA U SMOPHUOHAIbHAS
UHAYKIMA. Posib HEpBHOW M SHIOKPUHHOI cucTeM B oOecrneyeHuH 3MOpPHOHAIBHOIO Pa3BUTUS OPraHU3MOB. YIpPaBIEHUE PA3MHOXKEHUEM PAacTeHUU U
’KUBOTHBIX. VICKyCCTBEHHOE OCEMEHEeHHUE, OCEMEHEHHe IN VItro, nmepecanaka 3apoabiiieid. KiloHnpoBaHue pacTEHHIA U )KMBOTHBIX; IEPCIEKTUBbI CO3JIAaHUS
TKaHEW U OpraHoOB YEJIOBEKA.

3aKOHOMEPHOCTH MOCTIMOPHOHAIBHOTO TEepHoa pa3BuTHs. HempsimMoe pa3BUTHE; MOJHBIA W HEMONHBIN MeTamopdo3. bronornyeckuii cMbica
pa3BuTtHs ¢ Meramopdo3oM. Craauu NOCTIMOPHOHAIBHOIO pa3BUTUS (JIMUMHKA, KyKOJKa, uMaro). IIpsimoe pa3BuTHeE: IOpenpOayKTHBHBIN,
PETPOIYKTUBHBINA U TIOCTPENPOTYKTHBHEIN repuoabl. CTapeHne u CMepTh; OMOIOTHS MPOJOKUTEIEHOCTH JKU3HHU.
buonornyeckoe 3HaueHue IBOWHOrO OIUIOAOTBOPEHMS. DMOPHOHAIBHOE pa3BUTHE; JEJICHHUE 3UrOThl, 00pa3oBaHME TKaHEH W OpraHOB 3apoAbIIla.
[TocomOpuonanbHOe pasButHe. [Ipopacranume cemsiH, nuddepeHupoBKa OpraHoB W TKaHEH, (HOpMHUpPOBAHHWE IMOOETOBOW W KOPHEBOH CHCTEM.
Perynsauus pa3Butus pacTeHui; GUTOrOPMOHBI.

CxoacTBo 3apoapiieit 1 SMOpHOHANIbHAS quBepreHius npusHakoB (3akoH K. bapa). buorenernueckuit 3akon (3. ['ekkens u K. Mroep). Pa6otst
akagemuka A.H. CesepiioBa, MOCBSAIIEHHbIE SMOPHOHANIBHON M3MEHUMBOCTU (M3MEHUMBOCTh BCEX CTaJUil OHTOreHe3a; KOHCEPBATHBHOCTb PAaHHUX
cTaauii SMOPHOHAIBHOIO Pa3BUTHS; BOSHUKHOBEHUE N3MEHEHUH KakK NpeoOpa3oBaHUe CTAAUM Pa3BUTHS U MOJHOE BHINAJEHNE NPEAKOBBIX TPU3HAKOB).
(Bxmag A.H.CeBep1iioBa B H3y4e€HHH BOIPOCOB COOTHOILIEHHSI OHTO- U (pUIIOTeHe3a)

Ponb ¢akTopoB okpykarouieii cpeibl B SMOPHOHAIBHOM U MOCTAIMOPHOHAIBHOM pa3BUTHUU opranuisMa. Kpurtnueckue nepuosl pa3BuTs. BausHue
M3MEHEHMI TOMeocTa3a OpraHu3Ma MaTepH U IUIoJa B pe3ysibTaTe BO3/AEHCTBHS TOKCUYHBIX BEIECTB (TabauHOro AbIMa, ajIKOTOoJis, HAPKOTUKOB U T.1I.)
Ha XOJ 3MOpHOHAIBHOTO M TOCTAMOPHMOHAJIBLHOTO IEPHOJIOB Pa3BUTHs (BpOKIEHHBbIE yponacTBa). lloHsATue o pereHepanuu; BHYTPHUKJIETOYHAs,
KJIETOYHAas1, TKAaHEBasi M OpraHHasl pereHepanus. JBOJIOIUS CIIOCOOHOCTH K PEreHepaluy Yy TO3BOHOYHBIX KHUBOTHBIX.

OCHOBBI TEHETHUKHU U CEJIEKIIUH (16 u).
I'naBa 8. OcHoBHBbIE NOHATUSA TeHeTUKH (1 1)

[IpeacraBnenus qpeBHUX O POACTBE U XapaKTepe Mepeaadyn NPU3HAKOB U3 TOKOJIEHHS B MIOKOJIEHNE. B3IIIs1bl CPEeTHEBEKOBBIX YYEHBIX HA MPOLECCHI
HacJieJ0BaHus NpU3HaKoB. VicTopus pa3BuTus reHeTuku. OCHOBHBIE IOHSTHS TeHETUKU. [IpU3HaKku U CBOMCTBA; T'€HbI, AJUIEJIbHBIE T€Hbl. | OMO3UIOTHBIE
Y T€TEPO3UTOTHBIE OPraHu3Mbl. [ eHoTUIl U peHoTun opranuzma. ['eHopoHI.

I'naBa 9. 3aKOHOMEpPHOCTH HACJIeJOBAHUS NPU3HAKOB (8 4)



MonekynspHas CTpyKTypa reHa. ['eHbl CTpyKTypHbIE U perysaropHble. [I0qBHKHBIE T€HETUUYECKHUE BJIEMEHTBI. Perymnsuus 3Kcrnpeccuu reHOB Ha
ypoBHe TpaHckpuruu, npoueccuara ”PHK u Tpancmsauun. XpomocomHast (siiepHasi) ¥ HEXpOMOCOMHas (IIUTOIIa3MaTUYECKas) HACICACTBEHHOCTD.
CBsi3b MEX]ly T€HaMU U IpU3HAKaMU. 3aKOHOMEPHOCTH HACJEAOBaHUS MPU3HAKOB, BhIsiBIIEHHbIE [. MenaeneM. ['uOpugonoruueckuii MeTo U3ydeHus
HAaCJEACTBEHHOCTH. MoHOruOpuaHoe ckpemuBanue. l[lepBolii 3akoH MeHmenss — 3aKOH JOMUHUpOBaHHE. Bropol 3akoH MeHumens — 3aKoH
pacuieruienus. [loHoe W HEMONHOE JOMUHUPOBAHME. 3aKOH YHUCTOTHI TaMET U €ro IIUTOJIOTMYEeCKOoe€ O00OCHOBaHHE. MHOKECTBEHHbBIEC aJUICIIH.
AHanu3upylomee ckpemuBanue. JJuruopuanoe u moaurnOpuIHOE CKpENIMBAHUE; TPETHH 3aKOH MeHensl — 3aKOH HEe3aBUCUMOTO KOMOWHHUPOBAHMS.
XpoMocoMHas TeOpusl HacIeACTBEHHOCTH. [ pynnbl ciierienus reHoB. ClernieHHoe HaclieqoBaHue npu3HakoB. 3akoH T. Moprana. [lonHoe u HenonHoe
CLICTUICHUE T€HOB; PAaCCTOSIHUE MEXAY I'€HaMH, PACOJIOKEHHBIMU B OJTHOM XPOMOCOME; T€HETUUECKUE KapThl XpOMOCOM. ['eHeTnueckoe onpeeacHue
10J1a; TOMOTAMETHBIM M TE€TepOraMeTHbI MoJI. ['eHeTnyeckass CTpyKTypa MOJIOBBIX XpoMmocoM. HaciienoBaHue MNpU3HAKOB, CUEIJIEHHBIX C IOJIOM.
I'eHoTnm Kak melocTHas cucTeMa. B3auMojeicTBHE aUICNbHBIX (JIOMHUHHpPOBAaHWE, HEMOJHOE JOMHHUPOBAaHWE, KOJOMHUHUPOBAHHE |
CBEPXJIOMUHHUPOBAHME) M HEAUICIBbHBIX (KOMIUIEMEHTAPHOCTh, OIKCTAa3 M TOJMMEpPUsl) TEHOB B ONpeAelieHnd mpu3HakoB. [lmedioTpomnusi.
DKCIPECCUBHOCTh U IIEHETPAHTHOCTh T'€HA.

I1.P. Ne2 Pernrenue reHeTUUECKUX 3a0a4

I1.P. Ne3 CocraBieHue po10CIIOBHBIX
I'maBa 10. 3akoHoMepHOCTH U3MEHYNBOCTH (3 1)

OcHoBHbIe (HOPMBI U3BMEHUYUBOCTH. | eHOTUTINYEeCKass N3MEHUYHUBOCTh. MyTaluu. [ 'eHHbIe, XpOMOCOMHBIE ¥ TeHOMHBIE MyTaIrii. CBOICTBa MyTallnii;
COMAaTHYECKUE W TEeHepaTuBHbIC MyTanuu. Hetmpanvuvle mymayuu. IlomyneranbHble W JeTaldbHble MyTanuu. [[pUYuHBI M 4YacTOTa MYTallUiA;
MyTareHHbIe (DaKTOPBI. DBOIIOIMOHHAS POJb MyTAllMi; 3HAUEHUE MYTAIUil ISl MPAKTHUKU CEIbCKOTO XO035SHUCTBA U OuoTexHonoruu. KomOnHaTuBHas
W3MEHYUBOCTh. YPOBHU BO3SHUKHOBEHHS PA3IMYHBIX KOMOHWHAIIMN T'€HOB M WX POJIb B CO3JaHMU T€HETHYECKOTO Pa3zHOOOpasus B Ipejesiax BUAA
(KpOCCHHTOBEp, HE3aBUCUMOE PACXO0XKICHHE TOMOJIOTMYHBIX XPOMOCOM B TIEPBOM M JOYEPHUX XPOMOCOM BO BTOPOM JIEJIEHMU MeEWO03a,
OTUIOZIOTBOPEHHUE). DBOJIIOIIMOHHOE 3HAYCHHE KOMOWHATUBHOW M3MEHUYMBOCTH. 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEACTBEHHON M3MEHUYMBOCTHU
H.W. BaBunosa. ®eHoTunuveckas, uiu Moau(GUKaIIMOHHAs, K3MEHYUBOCTh. POIb yCIIOBHI BHEIIHEH Cpebl B PA3BUTUH U MPOSBICHUU NPU3HAKOB U
cBoiictB. CBoiicTBa MoOIU(UKALMIA: OMPENEICHHOCTh YCIOBUSIMH CpEJbl, HaNpaBIE€HHOCTh, TPYIIOBOM XapakTep, HEHACIEIyeMOCTb.
CraTucTrdeckne 3aKOHOMEPHOCTH MOAN(PUKAIIMOHHON N3MEHYMBOCTH; BapUAIIMOHHBIN Psil U BapualloHHas KpuBas. HopMma peakinu; 3aBUCUMOCTh
OT TeHOTHMA. YTpaBlIeHUE JOMUHUPOBAHUEM.

I'naBa 11. OcHoBblI cesiekuuu (4 1)

LleHTpBl TPOMCXOXKACHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. (Bkiajg H.M.BaBuioBa B OTKPBITHHM LEHTPOB MPOUCXOXKICHUS KYJIbTYPHBIX
pactennii) Copt, nopoja, mraMM. MeTobl CeNeKIUU pacTeHUI 1 )KUBOTHBIX: OTOOP ¥ rubpuan3aius; GopMbl 0TOOpa (MHIANBUAYATbHBIA U MAacCOBBIN).
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Otnanennas rubpuau3anusi; siBIeHHE rerepo3uca. VckyccTBeHHBIH MyrtareHe3. CeneKkuus MUKpPOOPTaHW3MOB. BHOTEXHONOTHS M TeHeTHdecKas
UHXXEHepus. TpaHCreHHbIE PACTEHUS; IE€HHas M KIETOYHAas WH)XXCHEPHUS B KUBOTHOBOACTBE. [IOCTHMXKEHHMS M OCHOBHBIC HAIPABJICHHS COBPEMEHHOU
CEeNeKIIUU. 3HAuCHHE CEJICKLMU JJIS Pa3BUTHUS CEIBCKOXO3SMCTBEHHOTO MPOM3BOJICTBA, MEAMLMHCKOW, MHUKPOOMOJIIOTMYECKON M JPYyrux oTpacieit

MPOMBIIIJICHHOCTH.
TemaTnueckoe NJAHNPOBAHME.
Ne | HammeHoBaHMe pa3iesioB U TeM
n/
n
1 BBenenue (1 4.)
Mecro kypca «O611ast OMOIOTHS» B CUCTEME €CTECTBEHHOHAYYHBIX JUCITUTIINH
I'naBa 1. MPOUCXOXKIEHUE U HAYAJIBHBIE OTAIIbI PABBUTHUSA )KU3HU HA 3EMJIE
Mmuorooopa3ue xuBoro mupa. OcHoBHbIE CBOMCTBA KUBOH MaTepu (3 4.)
2 | YpOBHHU OpraHu3al{y KUBOH MaTepuu
3 | Kpurepuu )UBBIX CHCTEM (€MHCTBO COCTABA, KJIETOYHOE CTPOEHHE, OOMEH BEIIECTB)
4 | O6o6menue mo Teme. BXoaHOE TECTHPOBAaHKE
5 | 'naBa 2. Bo3unkHoBeHnue :;xu3Hu Ha 3emJie (7 4.)
Mudonoruueckue npeacrapieHus. [lepBbie HAYYHBIC MOMBITKA 00BSICHEHHUS CYIITHOCTH M MPOIIeCcCca BOSHUKHOBEHUS KU3HU
6 | [IpenmnochlIku BOZHUKHOBEHUS )KM3HU: KOCMUUYECKHE U TNIAHETapHBIE
7 | CoBpeMeHHbIE NPeICTABIECHHS 0 BOSHUKHOBEHUH U3HU: Teopust A.Onapuna
8 | Teopust mpoKCX0kKAEHUS TPOTOOUOMIOIUMEPOB.
9 | DBomonus MPOTO6GHOHTOB
10 | HauasbHbIe ATAIBI OGHOIOTHYECKOMN DBOITIOIUN

11




11

O606H.I€HI/IC TEMBI «HpOI/ICXO)KI[eHI/IC 1 Ha4aJIbHBIC 3TAIlbl pa3BUTHS KU3HU)»

12 | I'naBa 3. Xumu4yeckasi opranusanus kjiaerku (10 4.)
DJIeMEHTAPHBINA COCTAB KUBOTO BeliecTBa buochepsl. HeopraHudeckue MOJICKYIIbI.

13 | Buonoruueckue noauMeps! - GEIKH

14 | Cpoiicta u QpyHKuUM GETKOB

15 | Opranuueckue MOJIEKyJIbl — yrieBo bl CTpoeHHe 1 Ouosoruueckas poib moimcaxapuaos. JIP Ne 1. Onpenenenue kpaxmaiia B paCTUTEIBHBIX
TKaHSIX

16 | OprannuecKkue MOJICKYJIbI XKUPHI U JINTIOUIBI

17 | buonmornueckue noauMepsl - HykaenHoBbie KuciaoTel: JIHK u PHK

18 | I'emeTHuecKkHii KO, CBOMCTBA KOJa

19 | Pemenue 3a1a4 o MOJIEKYIISIPHOM OHOJIOTHH

20 | Pemennesasad no MOJICKYIISIPHOM OMOIOTHA

21 | O606meHme Mo TeMe «XUMUYECKas OPraHu3aIis KUBOTO BEIECTBAY

22 | Tnapa 4. Peanm3anus HacencTBeHHoi nHpopManun. MeTa6oan3m. (8 1)
Anabom3M. Peryisnust akTHBHOCTH T€HOB

23 | Tlepenaya HacIeCTBEHHON HHPOPMALMH: TPAHCKPHUIIIIUS

24 | MexaHu3M obecrieueHHs] CHHTe3a OeNKa: TPaHCIISIIHS

25 | KatanuTuueckuii XapakTep peakiuii 0OMeHa BelecTB

26 | Duepretuyeckuii 0OMeH- KaTaboIKM3M. DTanbl 0OMeHa

27 | AroTpo¢Hslii THI 06MeHa BelecTB DOTOCUHTE3: CBETOBAsA U TEMHOBas (aza

28 | ABToTpodHBIi THII 06MeHa BemecTB DOTOCHHTE3: CBETOBAs M TeMHOBas (a3a. XeMOCHHTE3.

29 | O6061enue o TeMe «Pear3aius HacleICTBEeHHOM nHpopmaruu. Metaboanu3m»

30 I'naBa 5. Ctpoenne n Gpynkuuu kiaerok (12 1)
[IpenMert u 3agauu UTOIOTHH. MeToIbI U3ydeHHsI KiIeTKH. KileTouHas Teopusi CTpOSHHSI OPraHU3MOB

31 | Ctpoenne 6akTepuanbHO Ki1eTkH. OCOOEHHOCTH KU3HEIEATeIBHOCTH

32 | I{uTonnasma SyKapHOTHIECKOH KIeTKH. MeMOpaHHbIi IPUHIUI opraHu3aruy. OpraHemnisl UTOMIA3Mbl, HX CTPYKTYpa U (GyHKITHH
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33

Oprasesisl TUTOIUIa3MBbI, UX CTPYKTYPa U (PYHKIIUH.

34 | KnerouHoe spo — HEHTP yIpaBIeHHUs KM3HEAEATEeNHOCTU KIETOK

35 | XpoMocoMbl. JIUIIOM/HBIN ¥ TaruIONIHbIH HAGOPEI XPOMOCOM.

36 | II.P.1 Pemenue 3amay mo MOJEKYISPHONU OMOJIOTHH

37 | O6o6wmenue 1o Teme «CTPYKTYpHO-(PYHKIMOHAILHAS OPraHU3aIUs KIETOK 3yKapHOT»

38 | OcoGEeHHOCTH CTPOEHHS PACTUTENBHBIX KJIETOK.
JI.P. Ne 2. I3ydeHue CTpoeHHs paCTUTENbHOM U dKHUBOTHOM KJIETOK MOl MUKPOCKOIIOM

39 | )KusHeHHBIH UK KIIeTOK. Pa3MHOXKeHME KIIeTOK. MUTOTHUECKUIT UK.
buonoruueckuii cMbICT ¥ 3HaY€HHUE MUTO3a

40 | Hapymienus KJI€TOYHOrO Pa3MHOKEHMS U 3a00J1€BaHHUs YEIOBEKA U 5KMBOTHBIX

41 | Bupychl — BHYTPUKICTOYHBIE MTAPA3HTEL

42 PASMHOKEHUE U PABBUTUE OPT’TAHU3MOB. (11 4)

I'naBa 6. PasmHokenue oprann3mos (4 4)

®opMbI 6€CTIONOT0 pa3MHOKEHHUS. BUOTOTHYECKU CMBICIT U 3HAUCHHUE

43 | Tlonosoe pa3sMHOKEHHE PACTEHMIT U KMBOTHLIX. ['ameToreHes. buonorudyeckoe 3HaueHHE U CMBICT Meiio3a

44 | OcemeHenMe 1 OILIOOTBOPEHHE.

45 | O606menne 110 TeMe «Pa3sMHOKEHUE PACTEHHIT M JKUBOTHBIX»

46 I'naBa 7. UnauBuayaabHoe pa3BuTHe OPrannu3mMos (7 4)
Kpartkue ucropuyeckue cBeieHusi. OMOPHOHATBHBIN TIEPUO]] Pa3BUTHS.

47 | TlocTaMOpHOHANLHEII HEPHO/ Pa3BUTHs. 3aKkOHOMepHOCTH. Henpsamoe passutue

48 | Buorenernueckuii 3aKoH

49 | Ponb hakTOpOB OKpYKAIOMIEH CPebl B PA3BUTHH OPTaHU3MA.
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50

IlonsTHE O perenepanumu.

o1 | O606menne TeMbl «OHTOrEHE3)

92 | O6o6wenue 110 TeMe «MHAMBUIYaIbHOE Pa3BUTHE OPTAHU3MOBY

53 OCHOBBI 'EHETHUKHU U CEJIEKLIUMU (16 u).

I'naBa 8. OcHoBHbIe NOHATHSI reHeTHKH (1 4)
Ucropus pa3Butus renetuk . OCHOBHbBIE MTOHATHUS TEHETUKUA. METO/1bl U3YUEHUS HACIEICTBEHHOCTH
I'maBa 9. 3aKOHOMEPHOCTH HAC/IeOBAHUS NPU3HAKOB (8 1)

94 | 3aKOHOMEPHOCTH HaCJIEI0BaHNUS IPU3HAKOB, YCTAHOBJIEHHBIE Menaenem. MonorubpuaHoe ckpemmubanue. [IepBblil 3aK0H

95 | Bropoii 3akon Menzens. [TonHoe ¥ HENOJIHOE JOMUHAPOBAHKE. AHATU3UPYIOLIEE CKPEIMBAHUE

56 | Jluru6pumnoe u nonurubpuaHoe ckpemupanue. Tperuii 3akon Mengens.

57 | T1.P. No2 PernieHue reHeTHYSCKHIX 337134

58 | XpomocomHas Teopus HacjIeICTBEHHOCTH, 3aKOHBI CIIEILIEHHS [€HOB.

59 | I'eneruka nona. HacnenoBanue Npu3HAKOB CHEIIEHHBIX C TOJIOM

60 | I'enotun kxak nenocrHas cuctema. B3aumoseiicTB1eE alIelbHbIX U HeaUIEIbHBIX TEHOB.

61 | O606menune o TeMe «OCHOBHBIE 3aKOHOMEPHOCTH HACIIEI0OBAHUS IIPU3HAKOBY.

62 I'naa 10. 3akoHoMepHOCTH U3MEHYUBOCTH (3 4)
OcHoBHbIE (OPMBI U3MEHUNBOCTH. MyTalluu, CBOWCTBA U IPUYUHBI MyTaLIUH.

63 | denorunuueckas K3MEHYUBOCTS.
Crartuctuueckue 3aKOHOMEPHOCTH MOJIU(DUKAITMOHHON N3MEHYUBOCTH.

64 | Hrorosoe TecTHpoBaHue

65 I'nasa 11. OcnoBbI cesiexnuu (4 1)
LIeHTpBI MPOUCXOKICHUS U MHOTO00Opa3Hs KYJIbTYPHBIX paCTeHUN. METOIbI CeNeKIINU

66 | Cenexuus MUKpOOpraHU3MOB. BUOTEXHONOTHS U FeHETHUECKAS HHKEHEPUS]

67 | JlocTurkeHus 1 OCHOBHBIE HATIPABJICHHUS COBPEMEHHOMN CEeTeKIHH.
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68

3HaueHue CEeNEKLUUHU JJIs CEJIbCKOrO X035ICTBAa, MEUIIMHBI U JIp.OTpacieit

Htoroseiit ypok.
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