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IHosicHuTeILHASA 3aNTUCKA

Pabouas nporpamma paspaboraHa Ha OCHOBE TPeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON IPOTPAMMbI OCHOBHOTO 00IIeT0 00pa30BaHus C yUETOM MPOTpaMM, BKIFOUEHHBIX
B cTpykTypy OOII COO.

[Iporpamma cpennero (mosHoro) oOmiero oOpa3oBanust mo Ouosorumu ans 10 kiacca
(yrmyOnenHslii ypoBeHb) aBTopa B.b.3axapoBa, moimHOCTBIO oTpaxaeT cozaeprkanue [IpumepHoi
IpoOrpamMMbl, C JONOJHEHHWSMH, HE IMPEBBIIIAIONMMH TpPeOOBAaHUNH K YPOBHIO IIOATOTOBKH
o0y4Jaronmxcs.

CornacHo JeiicTByomemMy ydeOHOMY IUIaHy, pabodas mporpamma s 10  kiacca
peaycMaTpuBaeT 00ydeHrne OuoJiornu B o0beMe 3 yaca B HEJEIIO.

Pabouas mporpamMmma OpHEHTHPOBaHAa Ha WCIOJB30BAHUE CIIEAYIOMIETO Y4eOHO —
METOJIMYECKOTO KOMITJIEKTA!

1. 3axapos B.b., MamontoB C.I'., Conna H.M. O6mas 6uonorusi. 10 xmacc. YrmyOneHHBIN

ypoBeHb. — M.:Jlpocda, 2018.
B paboueii mporpamMme HalUId OTpaKECHUE IEIH W 3aJa4d W3YYCHUsS OHWOJIOTHH Ha CTYICHU
cpenHero (moxHoro) obuero odpazosanusi, k [IpumepHoit mporpamme mo 6uonoruu (yriyoaeHHbINA
YPOBEHB):

océoenue 3HaHuil 00 OCHOBHBIX OWOJIOTMYECKUX TEOPHSX, HAEAX M MPUHIIHUIAX,
SIBJISTIOIIIMXCSI COCTABHOM YacThIO COBPEMEHHON €CTECTBEHHO-HAYYHOW KAPTHHBI MHPA; O METOAAX
OMOJOTrMYeCKUX HayK (IUTOJIOTUH, T€HETHKH, CENEKUUU, OMOTEXHOJIOTHUH, IKOJIOTHHN); CTPOCHUU,
MHOT000pa3sui U OCOOCHHOCTSX OMOCHCTEM (KJIE€TKa, OpraHU3M, MOMYJISIHS, BUJA, OHOTEOIEHO3,
ouocdepa); BBIIAOMUXCS OHOJOTUYECKMX OTKPBITUSX M COBPEMEHHBIX HCCIEIOBAaHUSAX B
OMOJIOTUYECKON HayKe;

06/1a0eHUe YMEHUAMU XaPAKTEPU30BaTh COBPEMEHHBIC HAy4yHBIE OTKPBHITHS B 001acTU
OMOJIOTMH; YCTaHABIHMBATH CBS3b MEXKIY pa3BUTHEM OHOJOTMH W COLMUAIBHO-ITHYECKUMH,
HKOJIOTMUECKUMHU MpoOJieMaMy 4YelOBEYECTBA; CAMOCTOATEIbHO MPOBOJUTH OHMOJIOTHYECKUE
ucclieioBaHus (HaOIt0IeHHEe, N3MEPEHNE, YKCIIEPUMEHT, MOJCIIMPOBAHIE) U TPaMOTHO 0()OPMIIATH
MOJIyYEHHBIE PpEe3yNbTaThl; AHAIU3UPOBATH W HUCIOJB30BaTh OHONOTHYECKYI0 HWH(MOPMALHUIO;
10JIb30BAThCS OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOIA;

Ppazeumue MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
Mporecce  M3y4eHHs  MpoOJeM  COBPEMEHHOM  OHOJOTMYECKOW  HAyKd;  MPOBEICHUS
OKCIIEPUMEHTANbHBIX  HCCIEAOBAaHUM, pelieHus OWOJIOTMYECKUX  3a/ad, MOJAETUPOBaHUs
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

eéocnumanue yOSKICHHOCTU B BO3MOXXHOCTH TIO3HAHUS 3aKOHOMEPHOCTEMN KUBOW NMPHUPOJIBI,
HEOOXOMMOCTH OEpeXHOTO OTHOMICHUS K HEH, COONIONIEHHS] dTHYECKHUX HOPM TPH NPOBEICHUU
OMOJIOTMYECKHUX UCCIIEIOBAHMIA;

UCnOb306aHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUIL 8 NOBCEOHEBHOU HCUIHU ]IS OLEHKU
MOCTIE/ICTBUIM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpYXKalled cpene, COOCTBEHHOMY
3[I0OPOBBIO; BBIPAOOTKM HABBIKOB JKOJOTMYECKOW KYIBTYPHI; OOOCHOBAaHHUS M COOJIOACHUS Mep
npoduiakTuky 3abonesanuit 1 BUY-undexum.

[TpuHIMTIBL OTOOPAa OCHOBHOTO M JOMOJHHUTEIBHOTO COJIEPXKAHHUS B PabOYyIO MPOrpamMmy
CBSI3aHBI C IPEEMCTBEHHOCTBIO 11eJIel 00pa30BaHus Ha PA3IMYHBIX CTYNECHAX U YPOBHAX 00y4eHUs,
JIOTUKOW BHYTPH TIPEIMETHBIX CBSI3€H, a TakKe C BO3PACTHBIMH OCOOCHHOCTSIMH DPa3BUTHS
oOyyaromuxcs. B ocHoBe orbopa cojaepkaHuss Ha NPOQHILHOM YPOBHE TaKXkKe JIEKHUT 3HAHHE
[EHTPUYIECKUH TOX0/, B COOTBETCTBUHM C KOTOPBIM OOYYarolIuecsl NOJDKHBI OCBOMTH 3HAHUS H
YMEHHs, COCTaBJISIOLIME JOCTaTOUYHYI0 0a3y Ui NpOJNODKEHHs o0pa3oBaHHMs B BY3e€,
o0ecrieunBaronIne KyJabTypy TOBEACHUS HA MPUPOE, POBeneHUS U oopMiteHUs] OMOIOTHIECKUX
UCCIIeIOBaHMH, 3HaYMMBIX a1 Oynymiero Ouonora. (st ¢gopMupoBaHus COBPEMEHHOW €CTecT-
BEHHO-HAyYHOW KapTHHbI MHpa MpH H3Y4YeHUU Ouosioruu B rpade «IIEeMEHTHI COJep>KaHHUs»



paboueil mporpamMMbl BBIIEIECHBI CIEAYIONINE HHPOPMAITMOHHBIE SIUHUIBI (KOMIIOHEHTHI 3HAHUN):
mepMunbl, paxmaol, npoyeccvl U 00vEeKMbol, 3aKOHOMEPHOCMU, 3AKOHbL.

Ilepeyenn y4eOHMKOB 1 NOCOOHMIL:

- yueOnuk «buonorus. Ob6mas O6uonorus», aBropsl B.b. 3axapos, C.I'. MamonrtoB, H.U.Conumn,
E.T. 3axapoBa yriny0neHHslii ypoBeHb, M.: «Jpoda» 2019;

- https://www.youtube.com/ - Bumeo-ypoku;

- [Inardopma 1t BUACOKOHBEPEHINH «Z00m»;

- CCBUIKH Ha DJIEKTPOHHOE TECTUPOBAHHUE.

TexHosiornu 00y4yeHHs — TEXHOJIOTUS MPOOJIEMHOro o0yueHHs, 00ydeHHEe Ha OCHOBE «y4eOHBIX
CUTYyalluii», 310poBbecOeperasiias, urpoBas.

IInanupyemsle pe3yabTaThbl 0OcBOeHHs OHoJiorum 10 kiacce (yriry0sieHHbIH ypoBeHb 00y4eHH)

JIuunocmmuwte pe3ynromamspt 00y4eHNs B OCHOBHOH IIKOJIE IO OMOJIOTUH BKIJIIOYAIOT:

® BOCIIUTAHHUE POCCHIMCKOMN IPa’KAaHCKON MICHTUYHOCTH: MIATPUOTH3MA, JTIOOBH U YBa)KEHUS
k OrteuecTBy, 4YyBCTBA TIOpPAOCTHM 3a CBOIO PoamHy; OCO3HaHHME CBOEH ATHUYECKOU
IIPUHA/IJIEKHOCTH; YCBOEHHUE I'YMaHUCTUYECKUX u TpaJiMLILOHHBIX LIEHHOCTEN
MHOT'OHAI[MOHAJILHOTO POCCUICKOr0 OOIIECTBa; BOCIHMTAHUE YYBCTBA OTBETCTBEHHOCTH U JOJTHU
nepen Ponunoit;

¢ (hopMUpOBaHHE OTBETCTBEHHOIO OTHOLICHMUS K YYEHHUIO, TOTOBHOCTH M CHOCOOHOCTH,
o0yyJaroImuxcs K CaMOPa3BUTHIO M CaMOOOpPa30BaHMIO Ha OCHOBE MOTHBALMM K OOYYEHHIO U
MO3HAHWIO, OCO3HAHHOMY BBIOOPY M IIOCTPOEHUIO JaNbHEHIIEeH WHIMBHIyaIbHOH TPACKTOPUHU
o0pa3zoBaHMs Ha 06a3e OPUEHTHPOBKH B MUpe IMpodeccuil U npodecCHOHANbHBIX NPEANOYTEHUH, ¢
y4€TOM YCTOMUYUBBIX [T0O3HABATEIIbHBIX HHTEPECOB;

® 3HaHNE OCHOBHBIX IIPUHIIUIIOB U MPABUJI OTHOIIEHUS K )KMBOW IIPUPOJIE, OCHOB 310POBOTO
o0pa3a )KU3HH U 370pOBhECOEPEraroIux TEXHOIOTHI;

e c(hOpMHUPOBAHHOCTH IIO3HABATENILHBIX MHTEPECOB U MOTUBOB, HAIIPABJICHHBIX HA U3yYCHHE
KMBOM  IPUPOJBI; HHTEIUIEKTYaJbHBIX  YMEHMHM  (J0Ka3blBaTh, CTPOUTh  PACCYKACHUS,
aHaAJIM3UPOBATh, 1E1ATh BBIBOJIbI); ICTETUYECKOT0 OTHOILIEHUS K KUBBIM OOBEKTaM;

e (opMupoBaHHe JMYHOCTHBIX HPEJCTABICHUH O LEJIOCTHOCTH IPHUPOJbI, OCO3HAHUE
3HAYMMOCTHU U OOIIHOCTH TII00ABHBIX MPOOJIEM YEIOBEUECTBA;

e (opMupOBaHUE LIEHHOCTH 3JI0POBOTO M 0€30MacHOro oOpasa >KW3HU; YCBOCHHE MpaBUII
WHAWBUYAIIBHOTO W KOJUIEKTUBHOTO O€30MacHOr0 IOBEAECHUS B YpPE3BbIYAHHBIX CHUTYAIMSX,
YTPOKAIOLIUX KU3HU U 37J0POBbIO JIIO/IEN, IPAaBUJI IOBECHHS HAa TPAHCIIOPTE U Ha JI0OPOTax;

¢ (popMHUpOBaHUE OCHOB HKOJOTMUECKOTO CO3HAHUS HAa OCHOBE MPU3HAHMS LIEHHOCTH KU3HU
BO BceX €€ TMpOSIBICHUAX M HEOOXOJUMOCTH OTBETCTBEHHOI'O, OEpEeKHOr0 OTHOUIEHMS K
OKpY>KaIOILEN Cpelie U pallMOHAILHOTO NPUPOAOIIOJIB30BAHMS;

® OCO3HAaHWE 3HAYEHUS CEeMbH B KM3HM 4YeloBeKa U OOlIecTBa, NMPUHATHE IIEHHOCTH

CEMENHOM )KM3HHU, YBAXXUTEIIBHOE U 3a00TJIMBOE OTHOIIICHHE K WIEHAM CBOEH CEMbU;
® TOTOBHOCTh K OCO3HAHHOMY BBIOODY JaibHeIIeld 00pa30BaTebHONW TPaeKTOPHH, BEIOOPY
TPYZIOBOM AEATEINBHOCTH.

Memanpeomemmnoie pe3ynromamsl 00y4eHHs] B OCHOBHOW IIKOJIE€ COCTOSIT U3 OCBOEHHBIX
O0Oy4arolMMUCS MEXIPEAMETHBIX MOHATHM M YHHMBEpPCAIbHBIX Y4YEOHBIX JEHCTBHIL. A Takke
CIOCOOHOCTH HX MCIIONb30BaHMS B y4eOHOM, I03HABaTEIbHOM W COLMAIBHOM MPAKTHUKE,
CaMOCTOSITENIbHOCTH TUJIAHUPOBAHUSA U OCYLIECTBICHUsS Y4eOHOH AEATEeIbHOCTH U OpraHu3aluu
y4eOHOr0 COTPYIHUYECTBA C IeJaroraMi M CBEPCTHHKAMHU, K MPOEKTHUPOBAHUIO U MOCTPOCHHIO
MHUBUAYaAJIbHON 00pa30BaTeIbHON TPACKTOPHH.

Pezynamuenvie:

- CamocTosTenbHO OOHaApyXUBaTh U (POpMyIHpOBaTh Y4EOHYIO MPOOJIEMY, OMPENENSITh IIENb
y4eOHOI NesITeTbHOCTH, BEIOUPATh TEMY MTPOEKTA.

- BoyiBurate Bepcum pemieHusi npoOJeMbl, OCO3HABaThb KOHEUHBIM pe3ysbTaT, BBIOMpATh U3
IIPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA TOCTUKEHUS LIEIIH.

- CocTaBnsaTh (MHOAUBUIYAIbHO WIM B TPYIIE) IJIaH peIIeHUs MpoOsieMbl (BBITOIHEHHS MPOEKTA).
Pabotas 1o niany, cBepsATh CBOM JIEHCTBHS C LIETbIO U, IPU HEOOXOAUMOCTH, UCTIPABIISATH OIIMOKU



caMOCTOSITeNIbHO. B jamanore ¢ ydureneM COBEPUICHCTBOBATH CAMOCTOSITEILHO BBIPAOOTaHHBIC
KPUTEPHUH OLICHKH.

Ilo3nasamenvnoie:
- AHanu3upoBaThb, CpPaBHUBATh, KIACCUPUIMPOBATH U 0000IaTh (DaKkThl U sABICHUS. BBIABIATH
MPUYUHBI U CJIEJCTBUS MPOCTHIX SBICHUH.
- OcylIeCcTBIATh CPAaBHEHUE, KIACCU(PHUKALNIO, CAMOCTOSATENIBHO BHIOMPAsi OCHOBAHUS M KPUTEPUU
IUI yKa3aHHBIX JIOTMYECKUX OIEpaluii; CTPOUTH KIacCH(UKALMIO HA OCHOBE IMXOTOMHYECKOTO
JeneHus (Ha OCHOBE OTPHUIIAHMS ).
- YMeTh JIOTMYECKH pacCyX1aTh, yCTaHaBIMBAaTh INPUYMHHO-CIIECIACTBEHHbIE CBs3U. (Co31aBaTh
CXEMaTHYECKHE MOJIENIU C BBIAEICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTa.
- CocTaBysATh TE3HUCHI, Pa3UYHBIC BUBI IUIAHOB (TIPOCTHIX, CIOXKHBIX U T.1.). [IpeoOpa3zoBbIBaTH
nHGOpMALMI0O U3 OJHOIO BHJA B ApYyrod (Tabiuiy B TEKCT U Ip.). BeIUUTHIBATH BCE YPOBHU
TEKCTOBOH MH(OPMAITHH.
- YMeTb OmpenensiTh BO3MOXHbBIE HCTOUYHUKM HEOOXOIUMBIX CBEIEHMH, HPOU3BOIUTH ITOMCK
nH(pOpMAaINY, AaHATU3UPOBATH U OL[EHUBATH €€ JJOCTOBEPHOCTb.

Kommynukamuenoie:
- CaMOCTOSITEJIbHO OPIaHU30BbIBAaTh YU€OHOE B3aUMOJICHCTBUE B TPYIIIE: ONPEIEISTH OOIIME 1IENH,
pacrpenenaTh poJid, 1I0roBapuBaThes APYT C APYroM;
- Hay4UTbCS ONPEIENATh LEIN U 3a/lauM JIeATEIbHOCTH, BBIOMPATh CPEICTBA pealu3aluu Leneld u
OPUMEHATh HUX HAa TIpaKTUKE 3a CUY€T UCMOJb30BAHUSA HAIMOHAIBHBIX, PETrMOHAJIBHBIX U
STHOKYJIBTYPHBIX OCOOEHHOCTEH.

IIpeamMeTHbIMM  pe3yibTaTaMHM  OCBOCHHS  SIBJAKOTCA: B no3nasamenvbHoU

(unmennekmyanvHoil) cgepe:
- XapaKTepUCTHKA COJepKaHUs OUOJOTMYECKUX TEOpUH (KJIETOYHAs, SBOJIIOLIMOHHAS TEOPUs
UY.[lapeuna); yuenus B.M.Bepnaackoro o Oumocdepe; 3akoHoB I .MenHmens; 3aKOHOMEpHOCTEH
M3MEHYMBOCTH; BKJIaBa BBIIAIOLINXCS YUEHBIX B pa3BUTHE OMOJOIMUYECKON HAYKH;
- BBIJICTICHHE CYIIECTBEHHBIX IMPH3HAKOB OMOJOTMYECKHMX OOBEKTOB (KIETOK: PACTUTENIBHBIX M
KUBOTHBIX, JOSAEPHBIX M SJEPHBIX, MOJOBBIX M COMAaTHYECKUX; OPraHU3MOB: OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX; BHJIOB; dKOCHUCTEM; Omocdepsl) u mporeccoB (0OMEH BEIIECTB, Pa3MHOKCHHE,
JIeJICHUE KJIETKH, OIJIOAOTBOPEHHE, JAEHCTBHE €CTECTBEHHOIO M HCKYCCTBEHHOI'O OTOOpa,
(dbopMHpOBaHME MPUCITIOCOOIEHHOCTH, 00pa30BaHNE BHUJIOB, KPYrOBOPOT BELIECTB U IMPEBPAILEHUE
SHEPTUH B dKOCHCTEMaX U buochepe);
- o0ObsicHeHHe poau Ouosornd B (HOPMHPOBAHMM HAYYHOTO MHUPOBO33pPEHUS; BKJIaja
OMOJIOTNYECKUX Teopuil B (OPMHUPOBAHHE COBPEMEHHOH €CTECTBEHHOHAyYHOW KapTHHBI MMpa;
OTPHULATENILHOTO BIMUSHUS aJKOTO0JIsl, HUKOTHHA, HAPKOTHMUECKUX BEIIECTB Ha Pa3BUTHE 3apoibllia
YeJIOBEKa; BIMSHME MYTareHOB HAa OPraHU3M YEJIOBEKa; 3KOJOrMYeCKHX (PaKTOPOB Ha OPraHU3MBbI;
MIPUYMH 3BOJIIOLIMU U U3MEHSIEMOCTH BUJOB, HapyUIEHUE Pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX
3a00J1eBaHNi, MyTallui, yCTOMUYMBOCTH M CMEHBI SKOCUCTEM;
- IPUBENIEHHUE JTOKA3aTEeIbCTB €MHCTBA KUBOK M HEKUBOU MTPHUPOIBI, POJICTBA KUBBIX OPTaHU3MOB,
B3aMMOCBSI3€l OpraHU3MOB U OKpYXKarolled cpenbl; HEOOXOIUMOCTH COXPAaHEHUs] MHOTooOpasus
BUJIOB;
- YMEHUE MOJIb30BaThCsl OMOJIOTMUECKON TEPMUHOIOTHEN U CUMBOJIMKOM;
- pelIeHHe IEMEHTAPHBIX OMOJOTHUECKHX 3a]1a4; COCTaBICHHUE 3JIEMEHTAPHBIX CXEM CKpPELIMBaHUS
U CXEM IIEPEHOCA BEIIECTB U SHEPTHH B SKOCUCTEMAX;
- omucaHue ocobeil BHAOB 1O OHOJOTMYECKOMY KPHUTEPHUIO; -BBIIBIEHHWE H3MEHUYMBOCTU U
NPUCTIOCOOIEHNST OpPraHU3MOB K cpefe oOuTtaHus. VCTOYHMKOB MyTareHOB B OKpYXKarolein
cpene(KOCBEHHO), aHTPOIIOI€HHBIX M3MEHEHMSIX B SKOCHUCTEMAax CBOEM MECTHOCTH, U3MEHEHHs B
HKOCHUCTEMAaX Ha OMOJIOTHYECKUX MOJAECTIAX;
- cpaBHEHHE OHOJIOTUYECKUX OOBEKTOB (XMMHUYECKUH COCTaB TeN KUBOM M HEXUBOU NMPHUPOADI,
3apOJIBIIIM YeJIOBEKa M JPYTUX MIIEKONHMTAIOUINX, MPUPOJHBIE SKOCHCTEMBI M arpo’KOCHCTEMBI
CBOEH MECTHOCTH), MPOLIECCOB (€CTECTBEHHBIH M HCKYCCTBEHHBIM OTOOp, MojIoBoe W Oecrionoe
pasMHOXeHHe) U (OpMYITHPOBKA BHIBOJIOB HA OCHOBE CPABHEHUSI.



B yennocmmno-opuenmayuonnoii cgepe:

- aHaNu3 U OIEHKA Pa3IMYHBIX TEOPUH O CYIIHOCTH >KM3HH, MPOUCXOKICHUS >KM3HH U YeJIOBeKa,
r700ANBHBIX JKOJOTHMYECKUX MpoOJeM H MyTed UuX pelIeHHs, MOCIEeICTBUI COOCTBEHHOM
NesITeIbHOCTH B OKpYXarolleil cpene; Ouosorndeckoid MHGOpMAINK, MOTy4aeMON U3 Pa3IMYHBIX
HUCTOYHUKOB;

- OLICHKa ATUYECKUX aCIeKTOB HEKOTOPBIX UCCJICJIOBaHUM B obnactu
OMOTEXHOJIOTUU(KIOHUPOBAHNE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpPABICHHOE W3MEHEHHUE
reHoMa).

B cghepe mpyoosoti desmenvrocmu:

- OBJI3/ICHUE YMEHHSIMH M HaBbIKAMH IMOCTAHOBKU OMOJIOTMYECKHX HKCIEPUMEHTOB U OOBSCHEHUS
UX pe3yJIbTaTOB;

- cOpMHUPOBAHHOCTH MIPEACTABICHUI O palloHE: OT POJHOTO JoMa K Onrokaiiien okpyre u PC(S) B
[EJIOM, HM3y4YeHHE OMOXMMHYECKHX IIPOLIECCOB, NMPUMEHSIEMBIX B OBITY M Ha MPOMBIIIICHHBIX
MPENNPUATHIX PECITYOTUKHU.

B cghepe gpuszuueckoii oesmenvrocmu:

- o0ocHOBaHUE U cOONIO/IeHnEe Mep MPOMUIAKTUKA BUPYCHBIX 3a00JIeBaHUMN, BPEAHBIX MPUBBIYEK
(KypeHue, aJKoroyin3M, HapKOMaHMsl ); IpaBUJI TOBEIEHUS B IPUPOIHOI cpesie.

®opMbl OPpraHu3aluu 06pa3oBaTeILHOIO Npolecca:

OoOmeknaccaple  GOPMBI:  YpPOK, cobOeceloBaHHME, KOHCYJIbTAIMs, MpakTU4ecKas padora,
MIpOrpaMMHOE 00y4YeHHE, 3a4ETHBIN YPOK.

I'pynmoBeie ¢opMbl: rpynmnoBasi paboTa Ha ypoke, TPYIIOBOH MPAKTUKYM, TPYIIIOBBIE TBOPUYECKUE
3a/laHusl.

WupuBuayanbHeie  (GopMbl:  paboTa ¢ JUTEpaTypod WM SJICKTPOHHBIMH — HMCTOYHHKAMU
nH(popMalUY, MUChMEHHBbIC YIPAaXXHEHUS, BBINOIHEHHE WHIUBUIYAIbHBIX 3aJaHuil, pabora c
00y4aroImuMH MPOrpaMMaMH 32 KOMITBIOTEPOM.

Metoabl oO0y4deHusi: CIIOBECHbIE - paccka3, Oecela; HarisgHble - WUIIOCTPAINH,
JEMOHCTpAllUM Kak OObIYHBbIE, TaK M KOMIIbIOTEPHBIE, IPAKTUYECKUE — BBIIOJIHEHHE
MPAKTUYECKUX paboT, caMOCTOosATENbHAs paboTa cO CIpPaBOYHUKAMU M JUTEepaTypoil (0OBIYHON U
ANIEKTPOHHOMN), CaMOCTOATEIbHbIE IHMCHbMEHHBIE YIPAXKHEHMs, CaMOCTOsATENbHas pabora 3a
KOMITBIOTEPOM.

Buasl u popmbl KOHTpOJIA:

@DopMbI KOHTPOJIS 3HAHUH: KOHTPOJIbHBIE PAOOTHI, MPOBEPOUYHBIE pAOOTHI, CAMOCTOSITEIbHbIE
paboThl; GPOHTATBHBIA U MHAWBUIYAJIBHBIM OMPOC; YPOKH — 3a4ETHI; OTYETHI MO MPAKTUYECKUM U
na0opaTOpHBIM paboTaMm; TBOpUECKHE 3a/aHus (3amuTa pedeparoB U MPOEKTOB, MOIECTUPOBAHUE
MIPOLIECCOB U OOBEKTOB).

Copaeprxanue nporpaMmbl
3axapos B.b., MamonTtoB C.I'., H.. Conun, E.T. 3axapoBa. O0mas 6uoJiorus.
Yruay0aennsblii yposenn. 10 kiaacc.
(102 gaca, 3 yac B HeJeJII0)

Beenenne (1 u)

Mecto kypca «OO0mmas 6HONOrUs» B CUCTEME €CTECTBEHHO-HAYUHbIX AMCLUUIUINH, a TaKXKe B
Oouonornyeckux Haykax. Llenn u 3amaum kypca. 3HaueHHe mpeaMeTa JJIsl OHMMaHUs €IUHCTBA
BCEr0 JKMBOIO M B3aMMO3aBUCHMOCTH BceX uacTed Ouocdepst 3emun. buomorus kak Hayka;
mpeAMET U MeToAbl M3ydeHus B Owosoruu. OOmas OWONIOTHS — AWCIUIUIMHA, HW3ydarolias
OCHOBHBIE 3aKOHOMEPHOCTH BO3HUKHOBEHHMS, PAa3BUTHUS U MOAJIEpKaHUA KHU3HU Ha 3emue. OOmias
OMOJOrMsl Kak OAMH U3 MCTOYHMKOB (OPMUPOBAHMS JHAIEKTUKO-MaTEPUATUCTHUECKOTO
MHUpPOBO33peHus.  OOmEeOnoNoruueckue  3aKOHOMEPHOCTH  —  OCHOBAa  pAIlMOHAJIBHOTO
MPUPOIONOIB30BAHUS; COXpaHEHUe OKpYy>Karolen Cpenbl; MHTEHCUPUKATUN
CeNIbCKOXO035IICTBEHHOT0 IPOM3BOJICTBA U COXPAHEHUs 370pOBbs uenoBeka. CBsA3b OMOIOTHYECKUX
JUCHUIUIMH C IpYTUMH HayKamu (XumueH, pusmnkoil, reorpadueii, acTpoHOMUeH, HCTOpUEH U 1Ip.).
Ponp 6uonorun B popMupoBaHUM HAYYHBIX MPEJCTABICHUN O MUpE.



Yacrel
I[MPOUCXOXJIEHUE 1 HAYAJIBHBIE OTAIIbI PAZBUTHA )KU3HU HA 3EMUJIE (12 u)

Paznen 1

MHOI'OOBPA3BUE XHWBOI'O MHMPA.OCHOBHBIE CBOWMCTBA KHBOM
MATEPHM (5 u)

Tema 1.1

YPOBHU OPTAHU3ALIMH XXUBOM MATEPUH (2/3 u)

XKuznp kak (opMma cylecTBOBaHHMS MaTEpUM; ONPENEICHUs MOHATHUSA <OKU3HBbY». JKu3Hb n
KMBOE BEIECTBO; KOCHOE M OMOKOCHOE BEIIECTBO OHMOC(ephl. YPOBHHM OpTraHU3AIMM IKHBOH
MaTepuu U HNPUHLUIBI UX BBIACICHUS; MOJEKYJISIPHBIA, CyOKIETOUHBIN, KIETOYHbIN, TKAaHEBBIH U
OpraHHbI{, OPraHU3MEHHBIH, MOMYISIMOHHO-BUIOBOH, OMOIEHOTHYECKUI 1 OnochepHblil ypoBHH
OpraHM3alMH KUBOTO.

Tema 1.2

KPUTEPUU XXNBBIX CUCTEM (3/5 1)

EAMHCTBO XMMMYECKOTO cOCTaBa JKMBOM MAaT€pUU; OCHOBHBIE TIPYHIbl XHUMHUYECKUX
JIEMEHTOB UM MOJIEKYN, oOpasyrolue »KuBoe BeuiectBo Ouochepsl. Kierounoe crpoeHue
OopraHu3MoB, Hacensomux 3emimo. OOMeH BemiecTB (MeTabONMM3M) M CaMOPETYJSIUS B
OMOJIOTMYECKHUX CUCTEMaX; MOHATHE O FOMEOCTa3e KaK YCIOBHUU CYILECTBOBAHUS JKUBBIX CHCTEM.
CaMOBOCIIpOM3BEICHHE; HACIEICTBEHHOCTh M MU3MEHUMBOCTh KaK OCHOBA CYILECTBOBAHMS >KUBOU
MaTEpUH, UX IMPOSBICHUSA Ha Pa3IWYHBIX YPOBHAX OpraHM3anMu kuBoro. Poct u passurue.
PaznpaxkumocTh; (opMbl M30UpATEIBHONW pEaKIUM OPraHM3MOB HA BHEIIHUE BO3JCHCTBUS
(Oe3ycnoBHbIE U YCIOBHBIE PEe(IEKCHI; TAKCUCHI, TPOIU3MbI U HACTHM). PUTMHYHOCTH IpOLIECCOB
KHU3HEIESATENIbHOCTH; OMOJIOTUYECKUE PUTMbBI U UX aJaTUBHOE 3HaueHue. J[MCKpEeTHOCTh KUBOTO
BEIIECTBA M B3aMMOOTHOILIEHHE YacTH M ILEJoro B OHOocHcTeMaX. DHEpro3aBUCUMOCTb >KHMBBIX
OpraHu3MoB; (popMbI TOTPEOICHUS IHEPTUH.

Pazgen 2

BO3HUKHOBEHUE )KU3HU HA 3EMUJIE(7 u)

Tema 2.1

UCTOPHS IIPEJICTABJIEHUI O BOSHUKHOBEHWU XXU3HU(2 u)

Mudonoruueckue npezacrasieHus. IlpencraBnenus Apuctorens, OMIEAOKIa M APYrHX
AHTUYHBIX y4yeHbIX. llepBble HaydHble TONBITKH OOBSICHEHHUS CYIIHOCTH U Ipolecca
BO3HUKHOBEHHUs ku3HU. Onbitel @. Penn, B3rmsasl Y. Mapses, /. Huarema; skcnepumentst JI.
[Tactepa. Teopun Beunoctu xu3uu I'. Puxrepa u npyrux yuensix (I'. I'ensmromnsi, I'. Tomcon, C.
Appennyc, II. JlazapeB). Marepuanuctudeckue NpeACTaBICHUS O BO3HMKHOBEHHM XH3HHM Ha
3emsie. Ilpennochbulkl BO3HUKHOBEHHUS KM3HM Ha 3emie: KOCMHMYECKHE U IUIaHETapHbIe
IIPEANOCBUIKY; XUMUYECKHE NPEANOCHUIKH IBOJIIOLMA MATEPUU B HANPaBICHUM BO3HUKHOBEHUS
OpraHMYECKUX MOJIEKYJ: TIepBHYHAs arMocdepa U DSBOIIONUS XUMHYECKHX 3JIEMEHTOB,
HEOPraHWYECKUX M OPraHUYECKUX MOJIEKYJI HA PAHHUX dTalax pa3BUTUS 3EMIIU.

Tema 2.2

COBPEMEHHBIE ITPEJICTABJIEHN A O BOBHUKHOBEHMUN XU3HU(2 u)

CoBpeMeHHbIE TPEJCTaBICHUS O BO3HMKHOBEHMM >KU3HHM; B3MAnel J. Ildumorepa, JIx.
OnneHa. DBOJIONUSA XMMHUYECKHX JJIEMEHTOB B KOCMHYECKOM mpocTpaHcTBe. OOpa3oBaHue
IUIaHEeTHBIX cucteM. IlepBuuHas atMocdepa 3eMii U XUMUYECKUE MPEANOCHUIKM BO3SHUKHOBEHUS
KU3HU. VICTOUHHMKM SHEpruu W BO3pacT 3eMiId. Y CIIOBUS cpedbl Ha ApeBHEN 3emuie; Teopus A. M.
Omnapwuna, onbiTel C. Mumiepa. Xumudeckasi 3BoJtoIusl. HeOnomornuecknii CHHTE3 OpraHUuYeCKuX
COCIMHECHUM.

Tema 2.3

TEOPUU ITPOUCXOXAEHUSA ITPOTOBMOIIOJIMMEPOB (1/1 u)

Tepmuueckass Teopusi. Teopusi ancopouuu. 3Hauenue pabotr C. dokca u [x. bepnana.
Huskoremneparypnas teopus K. Cumonecky u @. Jlenema. KoanepBaTHble Kaluii U UX 3BOJIIOLUS.
Teopun mnpoucxoxnaeHuss mnporoouonoaumepoB. CBOMCTBa KoalepBaToOB: peakuuu oOMeHa
BEIIECTB, caMmoBocnpousBeaeHue. ['unoreza mupa PHK. DBomonus npoTo61oHTOB: (hopMupoBaHue



BHYTPEHHEH  Cpelbl, IMOSBIEHHE  KaTalW3aTOPOB  OPraHMYECKOW  MPHUPOJBI,  SBOJIOLHUSA
HHEPreTUYECKUX CUCTEM U META00IM3Ma; BOSHUKHOBEHHE N€HETUYECKOT0 KOJIa.

Tema 2.4

SBOJIIOLMA ITPOTOBMOHTOB (1 u)

Bo3HUKHOBEHHE 3HEPreTHMYECKHX CHCTEM: poib nupodocdara. OOpazoBaHHE MOIMMEPOB;
3Ha4yeHHe Hecnenu(pUUecKOr KaTaJUuTUYeCKOH aKTHUBHOCTH mosunentusoB. CoBepIIEeHCTBOBAHUE
METa0OJIMYECKUX Peakuid. Poib SHEpruu COJHEYHOro CBETa; BOSHUKHOBEHHE (DOTOCHHTE3A.

Tema 2.5

HAYAJIBHBIE TAITbI BUOJIOI MYECKOM SBOJIIOLINU (1 u)

HauanbHble stanbl Ouosiormdeckoil sBosouuu. IIpokapuornueckue kinerku. Teopus
CUMOMOTCHETUYECKOTO TMPOUCXOXKICHHUS JYKAPHOTUYECKOM KIETKM M €€ JIOKa3aTeNbCTBa,
BO3HUKHOBEHHE (DOTOCHHTE3a, JYKapuoT, MOJOBOIO Ipoliecca M MHOIOKJIETOYHOCTH. Teopun
IIPOUCXOXACHNUS MHOTOKJIETOUHBIX opranu3MoB (3. ['exkens, 1. 1. Meunukos, A. B. IBaHoB).

Yactoll
YUEHUE O KJIETKE (37 u)
Paznen 3
XUMHNUYECKASA OPTAHU3ALUSA KIIETKH (13 u)
Tema 3.1

HEOPI'"AHMYECKUE BEIIECTBA, BXOIAUINE B COCTAB KJIETKHU(1 1)

DJNeMeHTHBI COCTaB KMBOIO BellecTBa Ouocdepsl. PacrpocTpaHEHHOCTh 37€MEHTOB, MX
BKJIaJ] B 0Opa3oBaHUE >KUBOW MaTepUud U OOBEKTOB HEXHUBOW MPHUPOAbI. MaKpOl’IEeMEHTHI,
MHUKpPO3JIEMEHTHI; X BKJaJ B 00pa3oBaHHE HEOPraHWYECKMX M OPraHUMYECKUX MOJIEKYJ >KHBOTO
BellecTsa. Heopranumdeckne MOJEKyJbl KMBOrO BewiecTBa. Boja, ee XMMHUYeCKHe CBOMCTBA H
OuoJsiornyeckas pojb: paCTBOPUTEIb THAPOPUILHBIX MOJIEKYII, Cpelia MPOTEKaHUsI OMOXUMUYECKUX
npespamieHuil. Pons BOABI B KOMIAPTMEHTAIM3ALUU M MEXMOJIEKYJSIPHBIX B3aUMOJECUCTBUAX,
teroperyysauus U Jp. Coau HEOpPraHMYeCKUX KHUCIIOT, MX BKJIaJ B OOECIeYeHHE IPOLECCOB
KHU3HEEATSIFHOCTH M TMOJJCp)KaHuEe ToMmeocTa3a. Poilb KaTHOHOB M aHHOHOB B 0O0ECIIEYeHUH
IIPOLIECCOB JKU3HEAEATENbHOCTU. OCMOC U OCMOTHYECKOE JABJIICHUE; OCMOTHYECKOE IOCTYILIEHUE
MOJIEKYJI B KJIETKY. BydepHbie cucTeMbl KJIETKH U OpraHu3Ma.

Tema 3.2

OPI'TAHMYECKUE BEHIECTBA, BXOAIIIME B COCTAB KIJIETKU

(12 9)

Opranuueckue MoJekyibl. buonornueckue nonumepsl — Oenku. CTpyKTypHasi opraHu3aus
MOJIEKYJ OenKa: MepBUYHAas, BapUaHTbl BTOPUYHOW, TPETUYHAs W YETBEPTUYHAS, XUMHYECKUE
CBSI3M, UX yaepxkuBatomiue; ¢ponauHr. CBoiicTBa O€IKOB: BOJOPACTBOPUMOCTD, TEPMOIAOUIBLHOCTD,
MOBEPXHOCTHBINA 3aps] W Jpyrue; JeHarypauus (oOpatumas U HeoOpaTumas), peHaTypanus —
OMOJIOTMYECKHUM CMBICHT U MpakTudyeckoe 3HaueHne. OyHKIuU OeNKOBBIX MOJIeKyIl. buonornyeckue
KaTaln3atopel — O€NKu, MX Kiaccu(UKalus, CBOMCTBAa M poJib B 00ECHEYEHMM MPOLECCOB
KU3HEICITENbHOCTU. PerynaropHas u UHPOPMAIMOHHO-KOMMYHUKATUBHAsE pOJb  OEIKOB;
TPAHCHOPTHBIE U ABUraTEIbHbBIE OCJIKH; aHTUTENA.

VYrneBoabl B KU3HM DPACTEHUM, >KUBOTHBIX, TPUOOB M MHUKpPOOpPraHuzMoB. CTpyKTypHO-
(byHKIMOHATIBHBIE OCOOCHHOCTH OpraHM3alluid MOHO- U aucaxapujoB. CTpoeHue u OuojJoruyecKkas
POJIb OOMOJIMMEPOB — IMOJINCAXAPUIIOB.

XKupbl — OCHOBHOH CTPYKTYPHBII KOMIIOHEHT KJIETOYHBIX MEMOpaH M MCTOUYHUK SHEPTHH.
Oco0eHHOCTH CTPOEHUS KUPOB U JTUIIOUJIOB, JIeXKAIIME B OCHOBE UX (YHKIIMOHAJILHOW aKTUBHOCTHU
Ha YPOBHE KJIETKH U LIEJIOCTHOIO OpraHu3Ma.

Hyxnennosbie kucnotsl. JIHK — MoiteKyibl HacIeICTBEHHOCTH; HCTOPUS U3YYEHUs. Y POBHU
CTPYKTYPHOM OpraHM3aluu; CTPYKTypa MOJIMHYKJICOTUIHBIX LENed, PaBUIO0 KOMIUIEMEHTaPHOCTH
— mpaBuio Yapradda, asoitnas crimpans (k. Yorcon u @. Kpuk); ouonorudeckas posns JJHK.
I'enetnueckuii koxa, cBoiictBa kona. I'en: crpyktypa u ¢dyHkiuu; reHsl, komaupyrome PHK,
MOOUJIbHBIE TeHeTHYeckue »3JeMeHThl. ['eHom; reHoMm uyenoBeka. PHK: wundopmarmonusie,



TPaHCIOPTHBIE, PUOOCOMaNbHBIC, KaTaIUTHUYEeCKue U perymaropHsle. Penymmkanms JHK,
nepeaya HaclaeICTBEHHOW HH(OPMALIUK U3 TOKOJIEHUS B TIOKOJICHHE.

Paznen 4

PEAJIM3AIIAA HACJIEJCTBEHHOMW MHO®OPMAIIMU.METABOJIM3M (8 u)

Tema 4.1

AHABOJIN3M (6 u)

COBOKYIMHOCTh peakiuii OMOJIOTHYECKOTO CUHTE3a —IUIACTUYECKUN OOMEH, WM aHAOOIH3M.
Perynsinus akTUBHOCTH F€HOB MPOKAPHOT; OMEPOH: ONEPOHBI HHAYLHOEIbHBIE U perpecuOebHbIC.
Perynsnus akTUBHOCTH TeHOB 3yKapuoT. CTpyKTypHas 4yacTh reHa. PerynstopHas yacTh reHa:
MIPOMOTOPBI, SHXAHCEpPhl M HHCYIATOphl. llepemaua HaciencTBeHHOW HH(pOpMalMU W3 sAlIpa B
UTOIUIa3My; TPAHCKPHUIILUS, TpaHCKpuniuoHHble ¢aktopsl. Crpykrypa JIHK-cBs3pBarommx
oenkoB. Ilponeccunr PHK; crmailicunr, ampTepHaTUBHBIN CIUIAHCHUHT, OMOJIOTHYECKUN CMBICT U
3HayeHne. MexaHu3M oOecrieueHusl cuHTe3a Oelika; TPaHCISIUS; €€ CYIIHOCTh M MEXaHHU3M,
crabmibHOCTh MPHK 1 KOHTpOJIB SKCTIpecCcHU T€HOB.

Karanutuueckuil xapakrep peakuuii oOmeHa BeunlecTB. Peanuszanus HaciaeICTBEHHOMN
nH(popManuu: OMOJOTUUYECKHUM CHHTE3 ONIKOB U APYTUX OPraHUYECKUX MOJIEKYII B KIIETKE.

Tema 4.2

SHEPI'ETUYECKUI OBMEH — KATABOJIM3M (1 u)

OHeprerudeckuii oomeH; cTpykTypa U ¢yHkuuu AT®. Dtansl sHepreTuueckoro oOMeHa.
ABTOTpOGHBIE W reTepoTpodHBIA THIBI OOMeHa. AHa’poOHOE W a’poOHOE pacIICTUICHHE
OpraHuYecKux MoJieKyJd. [loArOTOBUTENBHBIA ATAll, POJb JIM30COM; HEIMOIHOE (OECKHCIOPOTHOR)
pacmiervienue. [lonHOE KHUCIOPOJHOE OKUCICHHE; JIOKAIHM3aIUs MPOIECCOB B MUTOXOHAPHUSX.
CompsixkeHue  paclieryieHuss TJIIOKO3bl B KIeTKe ¢ pacmagoM u  cuHtesom ATO.
KoMmnapTMmeHTanuzamusi mporeccoB MeTadoanu3Ma U JoKalu3alus crenuduyeckux (epMeHTOB B
MeMOpaHax OmpeeseHHBIX KIETOYHBIX CTPYKTYp. [loHsTHE 0 romMeocTase; MPUHLIMIIBI HEPBHOU U
SHAOKPUHHON PETYISAILUU IPOLECCOB MPEBPAILICHUS BEIIECTB U SHEPTUH B KIIETKE.

Tema 4.3

ABTOTPO®HBIN THUIT OBMEHA (1 u)

dotocunTe3; cBeTOBasA (haza U OCOOCHHOCTH OPraHU3ALUH TUIAKOUIO0B TPaH, YHEPTeTHUECKAs
1eHHOCTh. TemHOBas (a3a (oTocMHTE3a, NPOIECChl, B HEMl MpPOTEKalollre, HCIOIb30BaHNE
sHepruu. Tumbl GOTOCHHTE3a U UCTOYHHUKHM BOJOpPOAA JIJsi 00pa30BaHUSI OPraHUYECKHX MOJIEKYI;
peaKIMy CBETOBOM U TEeMHOBOH (a3bl (POTOCHHTE3a. XEMOCHUHTES.

Pazpnen 5

CTPOEHUE U ®YHKINUU KIIETOK (16 u)

Tema 5.1

IMPOKAPUOTHUYECKAS KJIETKA (2 1)

[Ipenmer ¥ 3agauu HUTONOTMHM. MeToAbl M3Y4YEHHsS] KIETKU: CBETOBAas U 3JIEKTPOHHAas
MUKPOCKOTHS; OMOXUMUYECKUE MMMMYHOJIOTUYECKHE METO/IbL. [IBa THIA KJIETOYHON OpraHU3aIiu:
MIPOKApUOTUYECKUE U dyKapHoTHdeckue KieTku. CTpoeHre LUTOMIa3Mbl OaKTepUaIbHON KIIETKU;
JoKanu3ays (PepMEHTHBIX CHUCTEM M OpraHu3alus Merabosin3Ma y NpokapuoT. ['eHeTmueckuit
anmapar OakTepui; OCOOCHHOCTH peaju3allk HacjiencTBeHHOW wuHpopManuu. OcoOeHHOCTH
KU3HENEATENbHOCTH OakTepuil: aBTOTpodHBIE M TrerepoTpodHble OakTepuu; a’poOHbIE U
aHa’poOHble ~ MUKpoopraHusmbl. CrnopooOpazoBaHue M €ro OHMOJIOrMYEcCKOe 3HaueHUe.
PasMHoxeHMe; ToJ0BOIM mporecc y Oakrepuil; pekoMOMHAIMU. MeCTo M poJib HpPOKapuoT B
OHoIeHO03aX.

Tema 5.2

OYKAPUOTHUYECKAA KJIIETKA (8 )

[MuTomnasma SyKapUOTHYECKOW KIETKA. MeMOpaHHBI NPUHIUI OPTaHU3AIMH KIETOK;
CTpOeHHE OMOJOrHuecKoll MeMOpaHbl, Mopdosornyeckue M (QYHKIHOHAIBHBIE OCOOEHHOCTH
MeMOpaH Pa3IMYHBIX KIETOYHBIX CTPYKTYp. OpraHeiisl MUTOIUIa3Mbl, UX CTPYKTypa U (DYHKIUU.
Hapyxnas uuroruiasmaruueckas MemOpaHa, SHJOIMJIa3MaTHdecKkas ceTh, amnmapaT [ oibxw,
JM30COMBI; MEXaHU3M BHYTPHUKJIETOUYHOTO NHUINEBAPEHUS. MMHTOXOHAPUU — DHEPreTU4YECKHUe



CTAaHIIMHM KJIETKH; MEXaHU3Mbl KJICTOYHOTO JAbIXaHWs. PUOOCOMBI M HMX ydacThe B TpoIeccax
Tpancysiuu. Kiietounbeli neHtp. OpraHouabl ABUKEHUS: KTYTMKU W PEecHUYKHU. [luTockener.
CrneuuanbHble OpPraHOMJIBI LUTOIIA3MbI: COKPATUTENIbHBIE Bakyosld U Jp. B3aumopeiicTBue
OpPraHouIOB B 00€CIeYeHHH MTPOLIECCOB METa00IU3MA.

Knerounoe snpo — T1EHTp YyOpaBICHUS >KU3HEICATEIBbHOCTHIO KIETKU. CTPYKTYpBI
KJIETOYHOTO fA1pa: sAlepHas 000JI0YKa, XpOMaTHH (IFeTepOXpPOMATHH M SYXPOMATHH), SIPBIIIKO.
Kapuomnnazma;  XuMuUYecKud  cOCTaB M 3HAUYEGHHE Ui SKU3HEACATEIBHOCTH  SIApA.
HuddepennunanbHas aKTUBHOCTh TI'€HOB; JyXpoMaTHH. XpoMocoMmbl. CTpyKTypa XpOMOCOM B
pa3iiMyHble TMEPUOJAbl JKM3HEHHOTO IMKJIA KJIETKHU; KapUOTHUIl, IMOHATHE O TOMOJIOTMYHBIX
xpomocomax. JIUIIOUIHBIA U TarIONIHBIN HaOOPBI XPOMOCOM.

Tema 5.3

YKU3HEHHBIN IIUKJI KJIETKU. JEJIEHUE KJIETOK (3 u)

Krnetku B MHOrOKIeTO4HOM opranusme. [loHsitue o0 AuQQPEpeHIUPOBKE  KIETOK
MHOT'OKJIETOYHOrO Opranu3ma. JKu3HeHHbIM LUK KJIETOK. TKaHM OpraHu3Ma ¢ pasHOW CKOPOCTBIO
KJIETOYHOTO OOHOBIICHUS: OOHOBJISIFOIIMECS, PACTyIIME M CTaOWIbHBIE. Pa3MHOXEHHE KIIETOK.
MuTtoTH4ecKuid MUKI: HHTep(da3a — Mepruo MOATOTOBKH KJICTKHU K JaelieHuto, peayrukamnus JTHK;
MUTO3, a3kl MHTOTHYECKOTO JEIICHHUS W TPeoOpa3OBaHUS XPOMOCOM B HHUX. MexaHU3M
o0pa3oBaHMs BepEeTeHA JENICHUS U PACXOKICHHUS JOUYEPHUX XpOMOCOM B aHadase. buonornueckuit
CMBICII MUTO3a. buonornueckoe 3HaueHne mMuTo3a (Oecroyioe pa3MHOKEHUE, POCT, BOCIIOJHEHHE
KJIETOYHBIX TOTEPh B (PU3HUOJIOTUYECKUX U MATOJOTUYECKUX YCIOBUSX). Perymsuus >KM3HEHHOTO
[UKJIA KJIETKM MHOTOKJIETOYHOTO opranu3zma. daktopsl pocra. 3anporpaMMUpOBaHHAs KIETOYHAS
rubenp —anonTo3; perynsuus anonrto3a. [loustue o perenepanuu. HapynieHus MHTEHCUBHOCTH
KJIETOYHOTO Pa3MHOXEHHUSI U 3a00JIeBaHMS 4YEJIOBEKAa U IKUBOTHBIX: Tpo(uueckue s3BHI,
N00pOKaYeCTBEHHBIE U 37I0KAUYECTBEHHBIE OITYXOIH U JIp.

Tema 5.4

OCOBEHHOCTU CTPOEHU S PACTUTEJIBHBIX KJIETOK (1 u)

OcoOeHHOCTH CTPOCHHS PACTHTEIBHBIX KIETOK; BAaKyOJIM W IUIACTHUIBL. BHIBI TacTui; ux
CTPYKTypa U (QyHKIIMOHANIBHBIE 0cOOeHHOCTH. KiieTounas crenka. OCOOEHHOCTH CTPOECHHUS KIETOK
rpuboB. BKiTroueHus, 3HaYCHNUE U POJIb B META00JIM3ME KIICTOK.

Tema 5.5

KIIETOUHAS TEOPUSA CTPOEHUSA OPTAHU3MORB (1 u)

Krnerounas Teopust cTpoeHus: opraHu3MoB. Vctopust pa3BUTHUSL KIETOYHON TeOpUHU; pabOThHI
M.Ineiinena, T. [lIBanna, P. bpoyna, P. BupxoBa u apyrux yudeHbiX. OCHOBHBIE MOJIOKEHUS
KJIETOYHOUW TE€OPUHU; COBPEMEHHOE COCTOSHUE KJIETOUYHON TEOPHH CTPOCHUSI OPTaHU3MOB. 3HAUCHHE
KJICTOYHOM TEOPHH JJIsi Pa3BUTHS OUOJIOTHH.

Tema 5.6
HEKJIETOUHA S ®OPMA XM3HU. BUPYCBHI (1 1)
Bupycbl — BHYTPHUKJIETOYHBIE Mapa3uThl HA T€HETUYECKOM ypoBHE. OTKpBITHE BUPYCOB,

MEXaHM3M B3aMMOJECHCTBUS BHUpyca M KIETKH, HMH(QEKIUOHHBbIN mporecc. BepTukanbHbId U
TOPU3OHTAJIBHBIA THI TNEpeaadyd BUPYCOB. 3a0ojieBaHMs >KUBOTHBIX M PACTEHUH, BbI3bIBaEMble
BUpycamu. BupycHble 3a0ojeBaHus, BCTpedarouuecs y uenoBeka; rpunm, remartut, CIIA.
bakrepuodaru. Ilpoucxoxnenue BupycoB. Mepbl NpodUIaKTUKH pPacHpOCTPAHEHUS] BUPYCHBIX
3a00JIeBaHUH.

YYacTtelll
PASMHOXEHUWE U PAZBUTUE OPTAHU3MOB(27 u)
Pazgen 6
PABMHOXEHUE OPTAHU3MOB (7 4)
Tema 6.1

BECITOJIOE PABMHOXEHUWE PACTEHWI 1 )KUBOTHBIX(1 u)
@opmMbl  GECrIoIoro  pa3MHOXKEHHSA: MHUTOTHUECKOE JeNICHHE KJIETOK OJHOKJIETOYHBIX;
cropooOpa3oBaHue, I[IOYKOBAHWE Y OJHOKJETOYHBIX UM  MHOTOKJIETOYHBIX OpPraHU3MOB;



BEreTaTMBHOE pPa3MHOXKEHHE. buonornyeckwii CMbICT M 3BOJIOIMOHHOE 3HAueHHE OEcCroioro
Pa3MHOXKEHHS.

Tema 6.2

ITOJIOBOE PASMHOXEHUE (6 1)

[losioBOE pa3MHOXKEHHE pPACTEHUH U JKUBOTHBIX; OMOJOrMYECKM cwmbici. ['ameTorenes.
Ilepuonpl 00pa3oBaHMs HOJOBBIX KJIETOK: pa3MHOXKeHUEe U pocT. Ilepumon cospeBanus (meiios);
npodaza-1 u mporecchl, B HEH NPOUCXOAAIINE: KOHBIOTAIM, KPOCCHHIOBep. MexaHu3sM,
IeHETUYECKUE MOCIEICTBUS U OMOJIOTMYECKU CMBICT KPOCCUHIoBepa. buosjornueckoe 3HaueHue u
Oouosiornyeckuid cmpicn Meio3a. Ilepuon (GopMUpOBaHHMS TIONOBBIX KIETOK; CYIIHOCTb H
ocoOeHHocTH  TedeHusa. OcoOeHHOcTHM crepmaroreHesa M oBoreHe3a. (OceMeHeHUe W
OIJIOA0TBOpeHHe. MOHO- W TmoJjucrnepMus; Ouojoruyeckoe 3HadeHue. HapykHoe W BHyTpeHHEE
omonorBopenue. [lapreHorenes. DBOMIOLNOHHOE 3HAYCHHE MTOJIOBOTO PA3MHOKECHHS.

Paznen 7

NHANBUAYAJIBHOE PABBUTUE OPI'AHU3MOB(OHTOTI'EHE3) (20 u)

Tema 7.1

KPATKHE UCTOPUYECKHUE CBEJAEHUA (1 u)

«Mcropus pasButus KuBoTHbIX» K. M. bspa u ydeHue O 3apOJBIIEBBIX JIUCTKAX.
OpomonuonHas aMmbpuonorusi; padorsl A. O. Kosanesckoro, M. W. MeunukoBa u A. H.
CesepueBa. CoOBpeMEHHBIE TMPEJCTABIECHUS O 3apOJBIIIEBbIX JUCTKaX. [IpuHIMNIBI pa3BUTUA
0€CIO3BOHOYHBIX U IO3BOHOYHBIX KMBOTHBIX.

Tema 7.2

SMBPUOHAJIBHBIN ITEPUO]T PA3SBUTUS (10 u)

Tunel SHWLEKIETOK; IMOJSIPHOCTh, PACIpPEACIICHHE KEITKAa W TeHETHYECKUX JACTEPMHHAHT.
OOosioukn  fAiI@; AaKTUBALUA OIUIOJOTBOPEHHBIX SIMLEKIETOK K pa3BuTHIO. (OCHOBHBIE
3aKOHOMEPHOCTH JApOOJIEHUS; TOTHIIOTEHTHOCTh OJIACTOMEPOB; 0Opa30BaHHME OJHOCIOIHHOTO
3apojiplia — OnacTyibl. ['acTpynsanus; 3aKOHOMEPHOCTH 00pa30BaHUs JBYXCIOWHOTO 3apojbliia
— TacTpysbl. 3apoAbINIeBbIE JIMCTKA M WX JajbHeWmas auddQepeHnrpoBKa; TOMOJIOTHS
3apOJIBIIIEBbIX  JMCTKOB.  [lepBuuHBI ~ opraHoreHe3  (HeWpymauus) U JanbHeHIas
muddepeHIMpoBKa TKaHEeW, OpPraHoB M CUCTeM. Perymsimus 3MOpPHOHAIBHOTO PAa3BUTHUS;
JeTepMUHAIM U SMOpUOHaNbHas UHAYKLUA. ['eHeTuueckuil KOHTPOoJb pa3BuTHs. Poib HepBHOH U
SHJOKPUHHON CUCTEM B 00ecTieueHUH 3MOPHOHAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Tema 7.3

[IOCTAMBPUOHAJIBHBIN ITEPUOJ] PA3BUTHS (2 u)

3aKOHOMEPHOCTH  NOCTA3MOpPHOHATIBHOTO  mepuoaa  paszButus. [Ipsmoe  pas3Butue;
JOPENPONYKTUBHBIN, PENPONYKTUBHBIM M IOCTPENPONYKTUBHBIM mnepuoasl. Hempsmoe passutue;
MOJIHBIA U HEMoJHbIA MeTamopdo3. buonornueckuit cmpicn pazputus ¢ meramopdozom. Craaun
MOCTAMOPHUOHAIBHOTO Pa3BUTHS IIPU HENPSIMOM pa3BUTUH (JINUMHKA, KyKoJiKa, uMaro). CtapeHue u
CMEpTbh; OMOJIOTHSI TPOAOKUTEILHOCTH KU3HHU.

Tema 7.4

OBUIME 3AKOHOMEPHOCTHU OHTOT'EHE3A (1 u)

CxoacTtBo 3apopspiliel W SMOpHOHANIbHAsE JUBEpreHius npusHakoB (3akoH K. bapa).
buorenernueckuit 3akon (3. I'ekkens u K. Mronnep). Paboter akanemuka A. H. CeeprieBa 00
SMOpPUOHAIBHOM H3MEHYMBOCTH (M3MEHUMBOCTH BCEX CTaJUil OHTOreHe3a; KOHCEPBaTHMBHOCTh
pPaHHUX CTaJMii SMOPUOHAIBHOTO PA3BUTHS; BO3HMKHOBEHHWE H3MEHEHHMH Kak NpeoOpazoBaHMA
CTaui pa3BUTHS U MOJHOE BBINAJCHHUE MMPEIKOBBIX PU3HAKOB).

Tema 7.5

PA3BUTUE OPITAHU3MA 1 OKPVYXAIOIIAA CPEJA (4 u)

Ponb ¢akTopoB okpyKaromel cpeabl B SMOPHOHAIBHOM M MOCTIMOPHOHAIBHOM Pa3BUTHU
opranusma. Kputudeckue nepuonabl pa3BUTHA. BinsHue u3MEHEHMH TIOMeEOCTa3a OpraHu3Ma
MaTepH U IUI0/Ia B Pe3ysbTaTe BO3ACHCTBHS TOKCHYECKHUX BEIIECTB (TaO0AyHOTO AbIMa, aJKOTroJ,
HapKOTUKOB ¥ T. [.) Ha XOJ HMOpPUOHAIBHOTO U TOCTAIMOPHOHAIBHOIO TEPUOJIOB
pa3BUTH(BPOXKAECHHBIE YPOJICTBA).



Tema 7.6

PEI'EHEPALIUA (2 u)

[TonsiTue 0 pereHepanuu; BHYTPUKIETOYHAs, KIIETOYHAsI, TKAHEBAasi U OPraHHasi pereHeparusl.
duznonornyeckass M pernapaTUBHAs pereHepanus. DBOJIOLMS CIHOCOOHOCTH K pereHepanuv y
[MO03BOHOYHBIX )KUBOTHBIX.

YHacrslV
OCHOBBI I'EHETUKU U1 CEJIEKIIUU (25 u)

Pazgen 8

OCHOBHBIE ITOHATUSA TEHETUKMU (2 u)

[IpencraBnenuss ApeBHUX O POACTBE M XapakTepe Iepelayd NPU3HAKOB W3 IOKOJICHUS B
MOKOJICHHE. B3risipl CpeIHEBEKOBBIX YUYEHBIX Ha MPOLIECCHI HACIEIOBAHUS NMpPU3HAKOB. McTtopus
pa3BuTus reHeTUKU. OCHOBHBIE TOHATHUS FeHEeTUKH. [Ipu3Haku U CBOMCTBA; T€HbI, AJUIEIbHBIE I'€HBI.
['OMO3UTOTHBIC U TETEPO3UTOTHBIE OPTaHU3MBI. [ eHOTHUIT M EHOTUT OpraHu3Ma; reHo(POoH .

Pa3zzen 9

3AKOHOMEPHOCTHU HACJIEAOBAHUSA NTPU3HAKOB(12 u)

Tema 9.1

I'MBPUJIOJIOTMYECKMI METOJ] M3YYEHMS HACJIEJJOBAHUSIIPM3HAKOB T.
MEHJEJIA (1 1)

Metonbl M3y4eHHsS HACIEICTBEHHOCTH M HM3MEHUYMBOCTU. UuCTasg JMHHSA: MOPOAA, COPT.
[TpuHIMIBI U XapakTepucTuka rudpugonoruyeckoro meroga I'. Mennens. Jpyrue renernyeckue
METO/Ibl: IUTOT€HETUYECKHM, FTeHEAIIOTHYECKUi, MeTo bl uccnenoBanus JTHK.

Tema 9.2

3AKOHBI MEH/IEJIA (4 u)

3aKOHOMEPHOCTH HacClleZIOBaHUs MPU3HAKOB, BbIABIEHHBIE I'. MenneneM. MoHorubpuaHoe
ckpeunuBanue. llepBelii 3akoH MeHngens — 3akoH AOMHMHMpOBaHMs. [losHOe M HemonHOe
JOMHUHHPOBAHHUE; MHOXKECTBEHHBIN aylienn3M. BTopoll 3akoH MeHzenss — 3aKOH paclleIICHMUS.

3aKOH YHCTOTHI TaMET M €ro IMTOJIOTMYEeCKOe OOOCHOBaHME. AHATU3UPYIOIIEE CKPEIIMBaHHE.
JurnOpuiHoe U NOAUTHOPUIHOE CKpEIMBaHUE; TPETUH 3aKOH MeHaensl — 3aKOH HE3aBHCUMOTO
KOMOWHUPOBAHHUS.

Tema 9.3

XPOMOCOMHA#A TEOPUA HACJIEACTBEHHOCTU.CHUEIIJIEHHOE
HACJIEAOBAHUME I'EHOB (2 u)

XpoMocOMHasi Teopusl HaciencTBeHHocTu. ['pynmbl cuemneHuss reHoB. ClernsieHHoe
HacJie0BaHKe NpU3HaKoB. 3akoH T. Moprana. [loyiHOE ¥ HENOJIHOE CLENIEHNE TEHOB; PaCCTOSTHUE
MEXy T€HaMU; TEHETUYECKHUE KapThl XpPOMOCOM.

Tema 9.4

I'EHETUKA TIOJIA. HACJIEAOBAHUE ITPU3HAKOB, CHEIIVIEHHBIX C ITOJIOM (1
4)

['eneTndeckoe omnpeneneHue Iojia; TOMOTaMETHBIM M reTeporaMeTHbIM noil. ['eHermueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacrnenoBanue npuU3HaKkoB, CLEIIEHHBIX ¢ IOJOM. ['eHeTnyeckue
KapTbl XpPOMOCOM 4YEJOBEKA. XapakTep HAacleOBaHHUs IIPU3HAKOB Yy 4YeEJIOBEKa. ['e€HHbIE W
XPOMOCOMHbBIE aHOMAJHMM YEJIOBEKa M BBI3bIBAEMble MMM 3a0ojeBaHUsA. Mepbl NPOQUIAKTUKU
HACJIEICTBEHHBIX 3a00JI€BaHUI UeIoBeKa.

Tema 9.5

T'EHOTMII KAK IIEJIOCTHASI CUCTEMA .B3AUMO/IEMCTBUE I'EHOB (4 u)

I'enoTun kak 1enocTHas cuctema. BzanMopelicTBrue auienbHbIX (JOMUHUPOBAHKE, HETIOIHOE
JOMUHHUPOBAHHUE, KOJJOMUHUPOBaHUE u CBEPXJOMUHHUPOBAHUE) u HEaJUIEJIbHBIX
(KOMIIEMEHTApHOCTb, SIUCTAa3 M MOJIMMEpHUs) TEHOB B OINpPEAEIEHUM Npu3HaKoB. IlneloTponus.
OKCIPECCUBHOCTh M IIEHETPAHHOCTh I'eHa.

Pa3znen 10

3AKOHOMEPHOCTHU USMEHYNBOCTH (6 u)

Tema 10.1



HACJIEACTBEHHASA (CTEHOTUIIMYECKAA) U3SMEHUYNBOCTD (4 u)

OcHoBHBbIE (OPMBI HW3MEHYMBOCTH. | €HOTHNUYECKass W3MEHYMBOCTh. Myrtanuu. ['eHHBIC,
XPOMOCOMHBIE M TE€HOMHBbIe MyTauuu. CBONCTBA MyTaluii; COMaTHYECKUE U TEHEPATUBHBIC
mytaiuu. HeltpaneHbie Mmytanuu. [lonyneranbHble U jaeranbHble MyTanuu. [IpuuuHbl U yactora
MyTaluid; MyTareHHble (AKTOpPBL. DBONIOMHMOHHAS POJb MYTAllMid; 3HAYCHWE MYTalluid s
MPAKTUKU CEJIbCKOTO XO3siiicTBa M OumorexHojoruu. Myrtarenuble (axkTopsl. KomOunaTHBHAS
W3MEHUYUBOCTh. YPOBHU BO3HUKHOBEHHUS PA3IMYHBIX KOMOWHAIMI T'€HOB M WX POJIb B CO3JaHHH
TEeHETUYECKOTO pa3HooOpa3usi B IMpeneiax BuAa (KPOCCHHTOBEP, HE3aBHCHUMOE pacXOKJIeHHe
TOMOJIOTMYHBIX XPOMOCOM B IE€PBOM M JOYEPHUX XPOMOCOM BO BTOPOM [EJIEHHU MeEHO03a,
OILJIOIOTBOPEHUE). DBOIIOIMOHHOE 3HAaUeHEe KOMOMHATUBHON N3MEHYUBOCTH.

Tema 10.2

3ABUCUMOCTD TIPOSBJIEHMS TEHOB OT VYCJIOBMM BHEIIHENCPE]IBI
(PEHOTUITNYECKAS USMEHYMBOCTD) (2 u)

denotunuueckasi, Wik MOAU(PUKAINOHHAS, ©3MEHYUBOCTh. PoJb yCii0BUii BHEIIHEN cpefibl B
pa3BUTUM W TPOSBICHUM NPHU3HAKOB U cBoWcTB. CBoiicTBa MomuduKammii: OmpeaeneHHOCTh
YCJIIOBUSIMU CpPE€Jbl, HAPABICEHHOCTh, TPYNIIOBOM XapakTep, He HaciaeayeMocTb. CTaTHUCTHUUYECKHE
3aKOHOMEPHOCTH MOJU(UKAIMOHHOM W3MEHUYMBOCTH; BapHAIIMOHHBIA PSAI W BapUAllMOHHAS
kpuBas. HopMa peakuuu; 3aBUCUMOCTb OT T€HOTUIIA. Y IPABJICHUE IOMUHUPOBAHUEM.

Pazpen 11

OCHOBBI CEJIEKIIUH (5 u)

Tema 11.1

CO3JIAHUE ITOPO]I )KUBOTHBIX 1 COPTOB PACTEHUM (1 u)

Co3mgaHue mOpOJ JKMBOTHBIX M COPTOB pacTeHuil. Pa3HooOpaswe W HpOAYKTUBHOCTH
KYJIbTYPHBIX pacTeHHi. L{eHTpbl IPOUCXO0XKACHUS U MHOTOOOpa3us KyJbTypHBIX pacTeHUH. 3aKOH
TOMOJIOTMUYECKUX PSAJIOB B HACJIEICTBEHHON U3MEHYUBOCTH.

Tema 11.2

METO/Ibl CEJIEKLIHN )KUBOTHBIX 1 PACTEHUM (1 u)

MeToapl celeKIUMU pPAacTeHUN M JKUBOTHBIX: OTOOp u rubpuausanus; ¢GopMbl oTOOpa
(MHAMBUAYaNbHBIH W MaccoBhIM).OTnareHHass  rUOpUau3alvsi;  SBJIEHHE  TeTepO3Hca.
HckyccTBeHHBIN MyTareHes.

Tema 11.3

CEJIEKIIM S MUKPOOPT'AHU3MOB (1 u)

Cenexkuuss MUKpOOpPraHu3MoB. buorexHomoruss u reHetudeckas HHkeHepus. Cenekuus
MUKPOOPTraHU3MOB [Jisi MUIIEBOM MPOMBINIJIEHHOCTH; IMOJYyYEHUE JIEKaPCTBEHHBIX IPENnaparos,
OMOJIOTMYECKHUX PETYISTOPOB, AMUHOKHUCIIOT.

Tema 11.4

JIOCTWXXEHHMS 1 OCHOBHBIE HATIPABJIEHMSICOBPEMEHHOM CEJIEKIIUU (2 u)

JlocTH>KeHHs U1 OCHOBHBIE HAIIPaBJIEHUS COBPEMEHHOM CENEKUMH. YCIEeXH TPaTulUOHHOU
cenekuuu. KioHupoBaHue; TepaneBTHYeckoe KioHMpoBaHue. JleddepeHuumaruss coMaTHUECKUX
slep B PEKOHCTPYMPOBAHHBIX KieTkax. KiierouHnble TexHonoruu. ['eHeTudeckas WHKEHEpHs.
3HaueHue CeJeKUUU IS Pa3BUTHUSL CEJIbCKOXO3SHMCTBEHHOTO MPOU3BOJCTBA, MEAUIIMHCKOM,
MUKPOOHOIOTHYECKOM U JPYTUX OTpaciieil MPOMBIIUICHHOCTH.



Tadauua kajJeHIapHO-TeMATHYeCKOr0 IVIAHUPOBAaHUA N0 Ouostornu Ha 10 kiaace

Ne Jara
paszena / Paznen Tema ypoka yYpoka Jomamnee 3aganue
Ne ypoka
[1nan. Paxr.
11 Brenenne BBoaHBIN HHCTPYKTaX 110 TEXHUKE O€30MaCHOCTH. [IpouuTats ctp.4
Beenenne. Kypc «O0mmast 6uosorus B cucreme
OMOJIOTHYECKUX HAYK.
2\1 MHuoroo6pasue [Ipeamer u 3anaum o01IeH OMOIOTHN [ToBTOPHUTH PO ICHHBIH
KHUBOT'O MHpA. MaTepuan
OcHOBHbIE
CBOMCTBA KUBOU
MaTepHH.
2\2 YpOBHU OpraHU3al1M )KUBOH MaTepuu. [Tpounrats 1.1
2\3 Kputepuu xuBbIX cuctem [IpouuTats 1.2
24 MHoroo0pasue KHBOro MUpa. [ToarotoBuUThCS K K\p
2\5 K.p.Nel «BBenenue B OMOIOTHION [Tpounrats 2.1
3\1 IIpoucxoxnenue u | Mcropus npencTaBIeHnN O IPOUCXOKICHNUN KU3HH IToBTOPHUTH NPONIECHHBIN
HayaJbHbIE HTAIbI MaTepHan
Pa3BUTHS KU3HU
Ha 3emiie
3\2 OKCIIEpUMEHTBI ITpountats 2.1.2

JI. ITactepa




3\3

Teopuu BEUHOCTH JKU3HH.

ITpountats 2.1.3

34 MarepuaiiCTUYECKUE TEOPHH. [Ipouurats 2.1.4

3\5 OBOJIIONYS XUMUYECKHUX DJIIEMEHTOB B KOCMUYECKOM [IpounTats 2.2.1
MIPOCTPAHCTBE

3\6 OO6pa3oBaHue MIIAHETHBIX CUCTEM [Ipounrats 2.2.2

3\7 XHWMHYECKHUE NPEAIOCHUIKM BOZHUKHOBEHUS KU3HU [Tpounrars 2.2.3

3\8 VlcTouHMKH SHEPTUU M BO3pACT 3eMIIH [TpounTats 2.2.4

3\9 VYcnoBust cpenbl Ha ApeBHEN 3emiie [Ipounrats 2.2.5

3\10 Cemunap «IIpeanocbuiku BOSHUKHOBEHHS KU3HU Ha [ToBTOPUTH MPOIIEHHBIIH
3emiie» MaTepuan

3\11 Teopust A.W. Onapuna [ToBTOPUTH NPOIIEHHBIH

MaTepuan

3\12-13 Teopuu npoucxoxieHus IPOTOOMONOIMMEPOB ITpountars 2.3

3\14-15 DBOMIOIUS TPOTOOMOHTOB [Ipouurats 2.4

3\16-17 HauanpHble 3Tansl OUOJIOTHYECKON DBOIIIOIAA [ToaroToBUTHCS K K\p

3\18 K.p. Ne2 «IIpoucxoxaeHne u Ha4aabHBIE dTaITbl

Pa3BUTHA )KU3HU HA 3emiie»




4\1

VYyeHnue o KIeTKe

[Ipenmer u 3a1aum UUTOJIOTUU. METOBI U3YUEHUS
KJIETKHU

IToBTOPUTH IPONICHHBIN
MaTepuan

4\2 Xumundeckas opranusanus kiertku. Heoprannueckue ITpounTars 3.1
BEIIECTBA

4\3 buonornueckue moaumMepsl — OCIIKH. ITpounTats 3.2.1.
WHCcTpyKTaxX MO TEXHUKE OE30MacHOCTH opopMuUTH paboty

v} YrieBobl. [Tpountats 3.2.2. opopmMuTh
HHCTpyKTaX 10 TEXHUKE O€30MacHOCTH. paboty

4\5 Kupsl u munonasl [Tpounrats 3.2.3

4\6 Hykneunoseie kucnorsl. JJTHK [Ipouurats 3.2.4

4\7 PuGonykinenHOBbIe KUCIOTHL. | eHeTHUecKuit Ko, [Ipounrats 3.2.4.5

4\8 Penymnukanusa JJHK. [Ipountats 3.2.4.1

4\9 BuTtamuHbIL: cTpoeHHE, ICTOUHUKHU MOCTYIUICHUS, [ToBTOPUTH NPONIECHHBIN
(YHKIIUU B OPTaHU3Me. Marepual

4\10 ['eHeTHvecKast UHKEHEPHSI

411 [TpokapuoTnueckas KieTka [TpounTats 5.1

4\12 DykapuoTtudeckas kierka. HapyxHas [TpounTats 5.2
UTOIUIa3MaTHYecKas MeMOpaHa

4\13 OpraHou1bl 5yKapuOTHYECKON KIETKU IToBTOPUTH IPONICHHBIN

Marepua




4\14

CrpoeHue KIeTku. IHCTPYKTaX 10 TEXHHUKE
0€e30I1aCHOCTH

Odopmurs padoty

4\15 PactutenbHas kieTka IToBTOPUTH NPOIIEHHBIH
MaTepHain
4\16 Crpoenue knetku. MHCTpyKTax MO TEXHUKE OdopmuTts paboty
0e30macHOCTH
4217 Kinerounoe sizpo [Ipounrats 5.2.2
4\18-19 Anabonu3m [MpouunTtats 4.1.
4\20-21 DHepreTudeckuii 0OMeH — kaTabonu3m [Ipountats 4.2
4\22-23 ABTOTpOQHBIN THIT 0OMEHa BeecTB. PoJIb 3eIeHBIX [Ipouunrats 4.3
pacTeHuil B OYUCTKE BO31yXa
4\24 XeMOCHHTE3 IToBTOPUTH NPOIIEHHBIH
MatepHan
4\25 JKU3HEHHBIN TUKIT KIETOK [ToBTOpUTH 5.3.
4\26 Murto3 Boeryunts ¢azer muto3a ctp.178
puc.5.31
4\27-28 Bupycs! u 6akrepuodaru. IToBTOPHUTS 5.6 caenaTe
BupycHsble 3a601eBaHus 1 MepbI TPOQUITAKTUKH. COOOIIIEHHUsI O BUPYCHBIX
[Tpodpunakruka BUY-undexunn u 3a0oneBaHus 3a00JIeBaHUAX
crima
4\29-30 KieTounast Teopusi CTpOCHHS OpTaHU3MOB [TpounTath 5.5 MOATOTOBUTHCS K

K\p




4\31

K.p.Ne3 «Ctpoenune n XuMHUUECKHI COCTAB KIETKU»

5\1 Pa3mHoxenue becnonoe pazMHOXKEHHE [ToBTOpUTS 6.1
OpPraHU3MOB
5\2 BereratuBHoe pa3MHOKEHUE [ToBTOPUTH PO ICHHBII
MaTepuan
5\3 [TonoBoe pazmHoxeHue PazBuTue MoaoBbIX KIETOK. [IpounTats 6.2
5\4-5 Meiio3 Beryuuts (a3sl Meiio3a
5\6 OnogoTBOpeHNE [TpounTtats 6.2.2 NOATOTOBUTHCS
K K\p
5\7 K.p.Ned4 «Pa3MHOXkeHHE OpraHu3MOB)
6\1 WNunuBunyansnoe | Kpatkue ucropuueckue cBeieHUs 00 OHTOTeHe3e IToBTOpHUTSH 7.1
pa3BuTHE
OpraHU3MOB
6\2-3 OMOpHOHAIBHBIN EPUOJT Pa3BUTHUS IToBTOpPHUTSH 7.2
6\4-5 OpraHoreHes [ToBTOPHUTH MPOMACHHBII
MarepHan
6\6 KitoHnpoBanue pacTeHuii 1 JKUBOTHBIX IToBTOPHUTH NPONIECHHBIN
MarepHan
6\7 [TocTaMOpHOHATBHBIN IEPHOJ] Pa3BUTHS




6\8

[TocTaMOpHOHATBEHBIN TIEPHO] PA3BUTHS

IToBTOpUTSH 2.3.4

6\9 JKW3HEHHBI LMK U 4epEeIOBAHKE IIOKOJICHUN Y IToBTOPUTH PONICHHBIN
pacteHuit MaTepHain
6\10 CX0ACTBO 3apOJbIIel U YMOPHOHATILHAS [Ipouurars 7.4
JUBEPTEHIUS
6\11-12 Pa3BuTHe opraHu3MoB U OKpyKaromas cpeia. [ToaroroBuThCs K K\p
BnusiHue ajnkoross 1 HApKOTUKOB Ha
WH/IMBUYAJIbHOE Pa3BUTHE OPraHU3Ma
6\13 K.p.No5 «MnauBuayanbHOE pa3BUTHE OPTaHU3MOB)
7\1 OcHoBrbl reHeTuku | Mctopust pazButust mpeacTaBiIeHU o [Ipouutats cTp.255
U CEJIeKINH HACJIeICTBEHHOCTH U U3MEHUUBOCTH
7\2 CoBpeMeHHbIE NPEACTABIECHUS O CTPYKTYpE I'eHa IToBTOPHUTH NPONIECHHBIN
MarepHai
7\3 3aKoH eIMHO00pa3usl MepPBOro MOKOJIEHUS IToBTOpHUTSH 9.2.1
74 3aKOH pacIlEIICHUS IToBTOpPHUTH 9.2.2
7\5 Henonnoe nomunnpoBanue. MHOKECTBEHHBIN IToBTOPHUTH NPONIECHHBIN
AJIIIEIIA3M. MarepHan
7\6 Juru6puiHoe v NOJTUTHOPUIHOE CKpELIBaHHE. [ToBTOpUTH 9.2.4
Tpernii 3akoH MeHaens.
7 Pemenue renernueckux 3agad JloKOHUUTH 3a1aun




7\8

AHanu3upyroluee CKpeuuBaHue

IToBTOPUTH IPONICHHBIN
MaTepuan

7\9 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH [ToBTopuTs 9.3

7\10 Pemenne reneTueckux 3a7ad Ha CLETJICHHOE JIoKOHYUTH 3a1a4U
HaclleI0BaHHE

7\11 I'eneruka nona. HacnenoBanue npu3HaKoB, [ToTOpUTH 9.4
CIICTIJICHHBIX C MTOJIOM

7\12 Pemrenne reHeTnyeckux 3a/1a4 Ha CIETIIICHHOE C JIOKOHYHTH 3a/1a4H
MIOJIOM HAacJIeI0BaHUE.

7\13-14 I'eHorun Kak nejiocTHas cucreMa. B3aumoiericteue [ToBTOPHTH 9.5
T'CHOB.

7\15 Peuienue regernueckux 3amay JlOKOHUMTH 331249

7\16 OcCHOBHBIE 32aKOHOMEPHOCTH HACJIEICTBEHHOCTU [ToBTOPUTH MPOIIEHHBIH

MaTepuan

7\17-18 I'enoTHMNIMUECKAs N3MEHUNBOCTD ITpountats 10.1

7\19-20 Myrtanuu. OkohakTopsl, BIUSIONINE HA MyTallul U ITosTOpuTs 10.1.1
HaCJIeICTBEHHBIE 0OJIE3HU YEIOBEKA

7\21-22 deHoTun4ecKast U3MEHUYNBOCTb [TpounTtars 10.2

7\23 Mertoapl U3ydeHusi TEHETUKH YeJIOBEKa Crenars cooOIIEHN O

HaCJICICTBCHHA 3a00JIeBaHUSX




7\24

HacnencTBenubie 3a001€BaHUs U UX
MIpeIynpexaeHue.

Menuko-reHeTH4eCKOoe KOHCYJIbTUPOBaHUE
HaCEJICHUSI.

IToBTOPUTH IPONICHHBIN
MaTepuan

7\25 Co3ganue nopoJ >KMBOTHBIX U COPTOB pacTCHUM [IpounTats 11.1
7\26 MeTo/ibl CeNeKIMU PAaCTEHUI U )KUBOTHBIX. [ToToputs 11.2
7\27 [ToBTOpeHune u 060061IeHNE 3HAHUI 3a Kypc 10 [ToBTOPUTH

KJ1acca.







