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Ha u3yyenue 6uonoruu orBoautcs 272 yaca: B 10 knacce — 4 yaca B Hegenio (34

ya.Henenu,136 4. B ron), B 11 kitacce — 4 yaca B Hegemo (34 yu. Hepenu, 136 4. B roxn).

1.Ilnanupyemble pe3yabTaThl 0CBOeHHs NpeaMeTa «bHoJIorus » Ha MPOPUIBLHOM
YPOBHeE

JIMYHOCTHBIMH pe3yJbTaTaMi U3YUYCHUA ITPEAMCETA «OMONIOTHS» ABISIOTCSI CICAYIOIUE YMECHUA!

[TocTteneHHO BBICTpaMBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHUE,0CO3HABATE COBPEMEHHOE
MHOT0O0Opa3ue THUIIOB MHPOBO33PEHUS, ATEUCTHUYECKUX, KYJIbTYPHBIX TPaIUIUH, KOTOpHIC
OTIPENIENISIOT Pa3HbIE OOBICHEHUS IPOUCXOISIIETO B MUPE;

C y4€TOM 3TOT0 MHOT000pPa3Hsi IIOCTEIIEHHO BBIPA0ATHIBATH CBOM OTBETHI HA OCHOBHBIC JKU3HECHHBIC
BOIIPOCKI, KOTOPBIE CTABUT JIMYHBIN )KU3HEHHBIN OIIBIT;

Y4uThCcsl TMPU3HABATH MPOTUBOPEYMBOCTh ¥ HE3aBEPIIEHHOCTh CBOMX B3TJS0OB Ha MUD,
BO3MOXXHOCTh MIX U3MEHEHHUSI.

YYUTBCS UCTOIB30BATh CBOM B3MJISAIBI HA MHP JUISI OOBSCHEHHS PA3JIMYHBIX CUTYaIlUi, pPElICHUS
BO3HUKAIOIIUX MMPOOJIEM U U3BIICUCHHS JKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM HHTEPECHI, HAXOUTh M N3Y4aTh B YUEOHUKAX TI0 Pa3HBIM MIPEIMETaM MaTepHall

(M3 MaKCUMyMa), UIMEIOIIHUI OTHOIICHHE K CBOMM HHTEpECaM.

Hcnonp30BaTh CBOM HWHTEPECHI JUIsI BHIOOpAa WHIWUBUAYATBHONW 00pa30BaTEIbHON TPAaCKTOPHH,
MOTCHIMATBHON OYyAyIIeH Mpodeccuu U COOTBETCTBYIOMIETO MPOPUIHLHOIO 00pa3oBaHUS.
[TproOperaTh OMBIT Y4acTHs B JIeNaxX, IPUHOCSIIUX TOJIb3Y JIFOJISM.

YYUTBCSI CAMOCTOSITETTLHO BBIOUPATH CTUJIL TTOBEICHUS, TPUBBIYKH, 00CCIICUMBAIONIIE 0€30I1aCHBIH
00pa3 KU3HU U COXPaHEHHE 3JJ0OPOBbS — CBOETO, a TAK)KE OJIM3KUX JIOICH M OKPY)KAIOIIHX.

Y4uuTeCca caMOCTOSTEILHO IMPOTHUBOCTOATL CUTyallHAM, IMPOBOLUPYIOIIMM Ha IOCTYIKH, KOTOPBIC
YrpOKarOT OE30MaCHOCTH U 3/I0POBBIO.

BbIOupaTh MOCTYIIKH, HAlIEIICHHBIC HA COXPAHEHHE U OEpe)HOE

OTHOILIEHHE K MPHUPOJIC, OCOOCHHO XHMBOM, M30eras MPOTUBOIOJIOKHBIX MOCTYIIKOB, IMOCTEIIEHHO
y4ach M OCBaMBasi CTPATETHIO PAI[MOHAIIEHOTO MTPHPOIOIONIE30BAHHMS.

Yuutbest yOexaaTh APYruxX JioJed B HEOOXOIMMOCTH OBJAJIEHUS CTpaTerueil palnuoHalIbHOrO
MIPUPOJONIOIB30BAHMS.

Hcnonb30BaTh 9KOJOTUYECKOE MBIIUICHUE [JIsT BBHIOOpA CTPATETMH COOCTBEHHOTO IOBEICHUS B
KauecTBE OJHOM U3 IEHHOCTHBIX YCTAaHOBOK.

MeTanpeaMeTHBIMH pe3ylbTaTaMH H3ydeHHs mpeaMeTra «buosorus» sBiusercs (popMUpoBaHHE
YHHUBEPCANbHBIX YueOHbIX aeicTuii (Y'Y /).

Pezynamuenvie YY/I:

CamocrosTeIbHO OOHapyKHMBaTh U (OPMYJIHUPOBATH MPOOJIEMY B KIACCHOM M HMHIUBHUIYaJIbHON
y4eOHOI e TeTbHOCTH.

BoiiBurate Bepcuu perieHuss HpoOJeMbl, OCO3HABaThb KOHEUHBIH pe3ylbTaT, BBIOMpATh W3
MPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeIIH.

CoctaBnsaTh (MHAMBUAYAIBHO WIK B TPYIIIE) IUIaH peHIeHUs Mpo0IeMbl (BBIITOIHEHHS TPOEKTA).
[Tonbupats Kk Kaxao0il mpobieme (3agaue) afeKBaTHYIO € TEOpeTHYecKyro Mojenb. Paboras mo
IPEJIOKEHHOMY M CAMOCTOSITENIBHO COCTABJICHHOMY ILIaHY,

Hcnonp30BaTh Hapsy C OCHOBHBIMHM U JIOTOJHHUTEIbHBIE CpeACTBa (CIpaBOYHAas JUTEpaTypa,
CJIO’KHBIE TPUOOPHI, KOMITBIOTED).

[1n1aHupoBaTh CBOIO MHAMBUAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTtath O cCaMOCTOSITETLHO COCTABICHHOMY IUJIaHy, CBEPSSACh C HUM M LEJbIO JIEATEIbHOCTH,
UCTIPABIISIS OIMIMOKHM, HWCIOJB3YsS CaMOCTOSTEIbHO TOJOOpaHHBIE CpeicTBa (B TOM YHCIIE U
WnTepuer).

CBOOOIHO TIOJIB30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSMHU OIEHKU M CAMOOIIEHKHU, UCXOJIS U3 IENU U
UMEIOUINXCS KPUTEPUEB, Pa3inyasi pe3yibTaT U COCOObI 1eHCTBUH.



B xoxe npeacraBieHust MpoeKTa 1aBaTh OLIEHKY €T0 pe3ybTaTaM.

CaMOCTO}ITeHBHO OCO3HaBaThb HpI/I‘-II/IHI:I CBOCIo yCHCX& NN Heycnexa 1 HAaXOOUThb CHOCO6LI BbIXO4a
nu3 CI/ITyaI_[I/II/I Heycnexa.

YMeTh OIIEHUTD CTETEeHb YCIENTHOCTH CBOCH MHIUBHUIYATbHON 00pa30BaTEIbHOM NEeITEIbHOCTH.
JlaBaTb OIICHKY CBOMM JIMYHOCTHBIM KadecTBaM | yepTam xapakTepa («KakoB 51»),
OTIPENICTIATh HAIMpPaBJICHUS CBOETO Pa3BUTHS («KAKUM S XOYYy CTaTh», «Y4TO MHE JUIsl STOTO HAlIo
cIeaThy).

Ho3znaeamenvnvie YY/[:

AHam3upoBaTh, CPaBHUBATH, KJIACCU(PULIUPOBATh U 0000IIATh MOHATHS:

- JlaBaTh OINpE/EICHUE TOHATHSAM Ha OCHOBE H3YYEHHOI'O Ha PA3MYHBIX IpeaMeTax y4eOHOro
Mmarepuaa;

- OCYILECTBJIATH JIOTHYECKYIO OIEPALIMI0 YCTAHOBJICHUS POJLOBUI0BBIX OTHOIIECHUH;

- 00001aTh TOHATHS — OCYHIECTBIIATH JIOTHYECKYIO OIEPALUIO Tepexo/ia OT MOHSITHS C MEHBIINM
00BEMOM K MOHATHIO ¢ OOJIBIIMM 00BEMOM.

CTpouTh JOrMUECKOe PACCyXkAEHUE, BKIIIOYAIOIEe YCTAHOBJIEHUE IPUUNHHO-CIIEACTBEHHBIX CBSI3€H.
Co3naBaTh MOJENM C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, MPEoOpa3OBBIBATH
MOJIEIIN C LIEJBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEICIISIONINX JAHHYIO TPEIMETHYIO 00JIacThb.
[TpencraBisaTh nH(GOpPMALMIO B BUJIE KOHCIIEKTOB, Ta0JIUL], CXeM, Ipa(UKOB.

[TpeoOpa3oBbIBaTh MHPOPMALIMIO M3 OJAHOTO BUIA B IPYTOil U BHIOMpATh yI0O0HYIO 17 cebst hopmy
(uKcaluuu U npeAcTaBIeHUus HUHPOPMALUH.

[TpencraBisaTh nHGOPMALHIO B ONTUMAIILHON (hOpME B 3aBUCUMOCTH OT ajpecara.

CamoMy co3faBaTh UCTOYHHKH MH(OpMAIK pa3HOTO THUIA M U Pa3HBIX ayIUTOPHA, COOIIOIATH
MH(GOPMALIMOHHYIO TUTHEHY U NpaBuiia MH()OpMaMOHHON 6€301aCHOCTH.

YMeTh UCHob30BaTh KOMIBIOTEPHBIE 1 KOMMYHUKAITMOHHBIE TEXHOJOTHH KaK MHCTPYMEHT ISt
JOCTMDKEHUSI CBOMX IieJed. YMeTb BbIOMpaTh aJIeKBaTHbIE 3ajade HHCTPYMEHTAJIbHbIE
POTPaMMHO- aNapaTHble CPEACTBA U CEPBUCHI.

Kommynuxamuenvie YY/I:

OtcTanBas CBOIO TOUKY 3pEHHS], IPUBOJAUTH apryMEHTHI, MOATBEepkaas ux Qgaxramu. B muckyccun
YMETh BBIABUHYTH KOHTPAPTYMEHTHI, iepedpa3upoBaTh CBOIO MBICTb.

YYuThCsd KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IpPU3HABATH OMIMOOYHOCTH
CBOEro MHEHHUSI (€CIIM OHO TaKOBO) U KOPPEKTHUPOBATH €TO.

[ToHuMaTh TMO3WIIUIO JIPYroro, pa3jinyaTh B €ro peud: MHEHHME (TOUKY 3pEHHsI), JOKa3aTeIbCTBO
(aprymeHTsl), GaKThl; TUTIOTE3bI, AKCUOMBI, TCOPUH.

YMeThb B3MISIHYTh HAa CUTYalMIO C MHOM MO3ULIUU U JOTOBAPUBATHCA C JIHOJIbMU UHBIX MO3UIUH.
[IpencTaBisiTh MyOJUYHO PE3yNbTAaThl MHAWBHIYaTbHOW M TPYMIOBON AEATEIBHOCTH KaK Tepes
3HAKOMOM, TaK U Iepe]l HE3HAKOMOM ayIuTOpUEN

BbinyckHUK Ha yriiy0JIleHHOM yPOBHe HAYUUTCS:

OrneHuBaTh poJib OMOJIOTUYECKUX OTKPHITHMHA U COBPEMEHHBIX MCCIIEOBAHUM B Pa3BUTHU HAYKU U B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH;

OuenuBath posib Ouonorn B (OPMUPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpAa,
IIPOrHO3UPOBATh MEPCIEKTUBBI Pa3BUTHS OMOJIOTHH;

VYcTraHaBiaMBaTh M XapaKTE€PU30BaTh CBS3b OCHOBOIOJIATAIOIIMX OMOJIOTMYECKUX TMOHATHUH (KIIETKa,
OpraHu3M, BHJ, SKOCHCTeMa, Ouochepa) ¢ OCHOBOMOJAraOIIMMHU MOHIATUAMU JIPYTUX €CTECTBEHHBIX
HayK,

OO06OCHOBBIBaTh CHUCTEMY B3IJIAJOB HAa JKUBYIO NPUPOJy U MECTO B HEW 4YelloBeKa, MpPUMEHSA
OuosornYeckre TEOPUHU, YUeHUSs, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh TPAHULIBI UX TPUMEHUMOCTH;
OPOBOJUTH y4eOHO-UCCIEI0BATEIbCKYIO JICATEIIBHOCTh 110 OWOJIOTMU: BBIIBUTATh THIIOTE3HI,
MJIaHUPOBaTh  paboTy, OTOMpaTh W TPEoOpa3oBBIBATH HEOOXOAMMYIO HH(GOPMAITUIO, MPOBOJHTH
SKCIEPUMEHTHI

HHuTeprnpeTupoBaTh pe3ynbTaThl, J€J1aTh BHIBOJIbI HA OCHOBE MOJMYYEHHBIX PE3YIbTAaTOB;

BruisBIATE 1 000CHOBBIBAThH CYIICCTBCHHBIC 0COOEHHOCTHU Pa3HBIX ypOBHCﬁ OpraHu3aluvu KU3HU,



VYcraHaBnuBath CBsI3b CTPOEHUS U (DYHKIUN OCHOBHBIX OMOJIOTMYECKHX MaKpOMOJIEKYJ, UX pOJib B
mporueccax KJIeTOYHOro MeTaboan3Ma;

Pemate 3amaum  Ha omnpeneneHue  nociuenoBarenbHocTd - HykieotugoB JIHK wu  PHK
antukonoHoB, TPHK, mocimenoBaTennbHOCTH aMHUHOKHUCIOT B MOJIEKYJIe OelKa, MPUMEHSS 3HAHUS O
peaKHI/IHX ManI/I‘IHOI‘O CHHTC3a, ICHCTHYCCKOM KOJE, anHane KOMHJIGMGHTapHOCTI/I;

enatb BBIBOJBI 00 U3MEHEHUSX, KOTOPHIC MPOU30MIYT B MPOIIECCaX MATPUYHOTO CHHTE3a B CIIydae
W3MEHEHMUS MocaeoBaTebHOCTH HyKIeoTu 0B JJHK;

CpaBHuBath (asbl JIENCHHS KICTKH, pellaTh 3a7add Ha ONpECIICHHE U CPAaBHEHUE KOJIUYECTBA
reHeruyeckoro mMarepuana (xpomocom u JJHK) B kileTkax MHOTOKJIETOYHBIX OPTraHHU3MOB B Pa3HBIX
¢azax KIETOYHOTO IUKJIA;

BBIABIATH CyIIECTBEHHBIE NMPU3HAKA CTPOCHMS KIETOK OPraHU3MOB Pa3HbIX LAPCTB JKUBOU
HPHUPO/IbL,yCTAHABIIUBATH B3aMMOCBSI3b CTPOSHUS U (DYHKIIUN YacTei U OPraHOUOB KIIETKH;

OO00CHOBBIBAaTh B3aUMOCBS3b IIJIACTUYCCKOTO U OHCPICTUUCCKOTO 06M6HOB; CpaBHHUBATDh NPOUECCCHI
IMJIACTUYCCKOTO U SHECPICTUICCKOT'O O6MCHOB, MPOUCXOJAIINX B KJICTKAX JKUBBIX OPraHU3MOB,
OHpGI[eJIHTB KOJMYCCTBO XPOMOCOM B KIICTKAX paCTeHI/If/’I OCHOBHBIX OTJACJIOB Ha pa3HLIX J3Tallax
JKHN3HCHHOI'O IUKIJIa,

Pemarr reHeTMueckue 3aJadyd  Ha I[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CLCIINIICHHOC (B TOM YHUCIC
CHOCIIIICHHOC C HOJ'IOM) HaCJICOO0BaHUC, AHAJIU3UPYIOLICC CKPCIIMBAHUC, IMIPUMCHASA  3aKOHBI
HACJICACTBCHHOCTU M 3aKOHOMEPHOCTH CLCIIJICHHOI'O HACJICJOBAHUA

PackpbIBaTh MPUYMHBI HACIIECACTBCHHBIX 3a00JICBaHMA, apTryMEHTUPOBATh HEOOXOIUMOCTH MeEp
IpeynpexIeHus TaKuxX 3a00IeBaHMIi;

CpaBHUBaTh pa3Hble  CIOCOOBI  Pa3MHOMKEHUS

OpPraHM3MOB; XapaKTepU30BaTh OCHOBHBIE ATallbl

OHTOT'€HE3a OPraHU3MOB;

Br1sBaATE INpUYrMHbBI W CYIICCTBCHHBIC IIPU3HAKU MOHH(I)HK&HHOHHOﬁ n MYTaHHOHHOﬁ
N3MCHYHBOCTHU,

OO00CHOBBIBATH POJIb U3MEHUYNBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOOPE;
OOO0CHOBBIBaTh 3HAYEHHE PA3HBIX METOJOB CEJEKIMM B CO3/JaHUM COPTOB PACTEHHH, MOPOA
JKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

OO0O0CHOBBIBaTh MMPpHUYNHBI U3MCHACMOCTHU U MHOFOO6pa3I/I}I BUIOB, IPUMCHASA CHUHTCTUYCCKYIO
TCOPHIO SBOJJIIOIUHA;

XapaKTepI/BOBaTB MOMYJIINUIO KaK €ANHUIY 5BOJIFOINUU, BUI KaK CUCTCMATHUYCCKYIO KAaTCTOPUTIO n
KakKk

pe3yabTaT IBOJIOLNH;
VYcTaHaBnuBaTh CBSI3b CTPYKTYPBI U CBOMCTB SKOCUCTEMBI;

CocTaBisTh CXEMBbI IEPEHOCA BEIIECTB M SHEPTMU B SKOCHCTEME (CETH MUTaHMsI), MPOTHO3UPOBATh
UX U3MEHEHHUS B 3aBUCUMOCTH OT U3MEHEHUs (PaKTOPOB Cpebl;

AprymMeHTHpoBaTh COOCTBEHHYIO TIIO3UIIMIO MO OTHOIIEHUIO K 3KOJOTMYECKMM mpobiieMaM H
MOBEJICHUIO B MIPUPOJIHON CPENE;

O60cHOBBIBaTh HEOOXOIMMOCTh YCTOMYMBOIO Pa3BUTHUS KaK YCIOBUSI COXpaHEHUs Onocdepsr;
OrneHuBaTh MPaKTHUECKOE M HSTHUECKOE 3HAUYEHHUE COBPEMEHHBIX HCCIEeOBaHUNH B OHOJIOTHH,
MeIUIHE, YKOJIOTUH, ONOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

BhISBISATE B TEKCTE OMOJIOTHYECKOTO CO/IEP KaHUS TPOOJIEMY M apryMEHTHUPOBAHHO €€ OOBSICHSTH;

[IpencraBisiTh OHOJOTHMYECKYIO HHQPOpPMAIIMIO B BUIE TEKCTa, TaOMUIBL, CXeMbl, Trpaduka,
JMarpaMMbl U JIeJaTh BBIBOJIBI HA OCHOBAaHHWH MPEACTABICHHBIX JaHHBIX; MPE0Opa30BbIBaTh rpaduk,
Ta0HILy, AUArpaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COACPIKAHUS

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE IOJIYYHUT BO3MOKHOCTh HAYYUTHCH:

OpranuzoBbIBaTh U NPOBOJUTH UHIMBUIYaTbHYIO UCCIIEIOBATENbCKYIO ACSITEILHOCT IO OMOJIOTUU
(unmu pa3palaThiBaTh HMHAWBUYAJIbHBIM TPOEKT): BBIIBUraTh THMIIOTE3bl, [UJIAHUPOBATH paboTYy,
0oTOMpaTh U MPeoOpPa3OBBIBATH HEOOXOAMMYIO HH(POPMALIHIO, IIPOBOAMTH AKCIEPUMEHTHI,



UHTEPIPETHPOBATH PE3YJbTATh, JIEJIaTh BHIBOJIBI HA OCHOBE MOJYYEHHBIX PE3YyIbTAaTOB, IPEICTABIATh
MPOJIYKT CBOMX UCCIJIEIOBAHMIA;

e [IporHo3upoBaTh MOCJIEICTBUS COOCTBEHHBIX MCCIEAOBAaHUN C YYETOM OSTHYECKUX HOPM U
9KOJIOTUYECKHUX TPEOOBAHUHA;

e Brigenars CymecTBEHHbIE OCOOCHHOCTH JKU3HEGHHBIX ITMKJIOB MPEICTaBUTENICH pa3HBIX OTIIEIOB
pPacTeHUI U TUIOB XUBOTHBIX;, N300paXKaTh IIUKJIBI PAa3BUTHS B BUJIC CXEM;

AHaIM3upoBaTh U UCMOJIb30BaTh B PEIICHUU YUYEOHBIX U MCCIEAOBATEIbCKUX 3a7a4 HHPOPMAIUIO O
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH, MEIUIIMHE U DKOJIOTUH;

e ApryMeHTHUpOBaTh HEOOXOJUMOCTh CUHTE3a €CTECTBEHHOHAYYHOTO U COIIMOTYMaHUTApPHOIO 3HAHUS
B ATMI0XY MH(OPMALIMOHHON [IUBUIIN3AIUY;

e MopenupoBaTh U3MEHEHUE SKOCHUCTEM IO BIUSHUEM Pa3IMYHBIX IPYHH (PAKTOPOB OKpYKaIOILIEH
CpEIbl, BBIABIATH B IPOIECCE HCCICIOBATEIBCKOW JEATEIBHOCTH TOCIEICTBUS aHTPOIOTEHHOTO
BO3JICHCTBUS Ha DKOCHCTEMBI CBOETO PETHOHA, MpeJiaraTh CIOCOOBI CHIDKEHUS aHTPOIOTEHHOTO
BO3JICHCTBUS Ha SKOCUCTEMEL

e Hcmonp30BaTh HpI/IO6peT€HHbIe KOMIICTCHIIMN B HpaKTquCKOﬁ JACATCIBHOCTU H HOBCGHHCBHOﬁ
KHU3HHU OJIA HpI/IO6peTeHI/I$I OIIbITa ACATCIIBHOCTH, npenmeCTBy}omeﬁ HpO(I)GCCHOHaHLHOﬁ, B OCHOBC

KOTOPOH JISKUT OMOJIOTHS KaK Y4eOHBIN MpeIMeT.

2.Conep:xaHue Kypca.

10 kmacce
BBenenue.
buonorus xak Hayka. buosornueckue TUCUMILIUHBI, UX CBSI3U C APYTMMHU HayKaMU.
EnunctBo sxuBoro. OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB. Y POBHU OpraHU3allM >KMBOK
Matepur. MeTo bl MO3HAHUSI )KMBON TTPUPOIbI.

BUOJIOI'MYECKHUE CUCTEMBbI, KIIETKA, OPTAHU3M:

MoJiekyJabl U KJIETKH.

[Mutonorus — Hayka o kietke. VMictopus usyuenus kietku. Knerounast teopus. MHoroo0pasue
dbopM M pa3sMepoB KIETOK B 3aBUCUMOCTH OT ux G(yHkuui. Kierka kak IesocTHas cucrtema.
[TpokapuoThl ¥ 3yKapuoOThl. MeTOBI N3YUYEHHUS KIETKH.

XVMMHYECKUH COCTaB KIETKU. MaKpo- 1 MUKPORJIEMEHTHI. POJIb HOHOB B KJIETKE M OpraHU3ME.
Ponb Bogsl. ['napodunbabie 1 ruapodoOHbIE MOIEKYJIBI.
buononmMmepsl. PerynspHelie n HeperyspHbIE MOIUMEPHI.

Ctpoenue 6enkoB. AMUHOKHUCIOTHL. [lenTuiHas cBsi3b. YPOBHU OpraHu3aluy OeIKoBOH
MoJieKyibl. bruonornyeckue GpyHKIMN OETIKOB.

VYrneBonbl. Monocaxapuabl: pubo3a, nae3okcupu0o03a, riaroko3a. Jlucaxapunabl: caxaposa, J1aKTo3a.
[Tonmucaxapuapl: Kpaxmal, IIIMKOTEH, LIEUII0J103a, XUTUH. DYHKIUHN YTIIIEBOI0B.

JInnuapl. XMMHYECKOE CTPOEHUE JIMNNAO0B. HacklllieHHBIE M HEHACHIIIEHHBIE KUPHbIE
kucnoThl. XKupsl, Bocku, pochonunuasl. OyHKINUN JTUITHIOB.

HyxneunoBbie kucinoTsl. CTpoeHHEe HYKJIEHHOBBIX KUCIIOT. THUIIBI HYKJIEUHOBBIX KUCIIOT.

OYHKIMH HYKIEUHOBBIX KUCIIOT.

AT®, Makpodpruueckue CBs3u.
Kuierounbie cTpyKTYpbl M UX PYyHKIIHMH.

buonornueckue memOpanbl. CTpoeHHe U (QYHKIMM Iula3MaTHuecKkoil MeMOpaHbl. MemOpaHHBIE

oprasesuisl. Japo. BakyonspHas cuctema kinetku. Muroxonapuu. Ilnactuasl. OnopHo-aBUraTenbHas

cuctema kieTku. Pubocomsl. Kietounsie BKIIIOUEHUS.
O0ecnevyeHne KJIETOK IHEPIHei.

OOMeH BellecTB U MpeBpallieHus YHepruu B kietke. [lonstus merabonnsma, anabonusma,
kaTabonm3Ma.FIcCTOUHUKN SHEPTUuM JUISl AKUBBIX OPraHU3MOB. ABTOTPO(EI U TeTepoTpOdHI.

@dukcanus 3JHEPrUH COJIHEYHOTO CBeTa pacTeHUsAMU. Xiopopmui. CTpoeHHe XJIopoIuiacTa.
®orocunres. CretoBas (asza porocunreza. Poronus Bojbl. TemHoBast paza porocuHTE3a. XEMOCHHTES.
Posib xeMocuHTE3UpYOMUX OakTepuii Ha 3emiie.



Pacmiennenue nonucaxapuoB — Kpaxmaia U TIIMKoreHa. AHa’poOHOe pacllerieHue
[JIFOKO3BI.
Hukn Kpebea. OxucnutensHoe GochopunmpoBanue. Ponps kucnopona. A3poObl 1 aHa3pOOHI.
HacaencrBennass ungopmanus M peajim3aius ee B KJIeTKe.
Benku — ocHOBa CieNM(UIHOCTH KJIETOK M OpraHu3MoB. I 'eHetnueckast uH(Gopmarmsi.
MatpuuHblif TpUHIUN cuHTe3a Oenka. TpaHckpunims.
I'eneTnueckuii KOO U €ro CBOMCTBA.
Tpancnoptuaeie PHK. buocunrtes 6enka. Perynsiius TpaHCKPUIIIIUK U TPAHCIISALUHA. Y TBOSHUE
JHK. Ipunnumns! perumkanun. Ocobennoctu perwtukanuu JJHK sykapuor.
Tenomepasa.
CoBpeMeHHbIE IPEICTABICHHS O CTPOCHUH reHOB. I'eHoM. Ctpoenue xpomocoM. I'ennas
WHKEHEPUSL.
Ctpoenue BupycoB. Pazmuosxenue Bupycos. Bupyc nMmmyHonedunura yenoeka. O6parHas
TPAHCKPUIILIUSL.
NuauBuayanbHoe pa3BuTHE U PAa3MHOXKEHHE OPraHU3MOB.
Jlenenue KJIeToK Mpo- U 3yKapuoT. JKu3HeHHbIN UK KiIeTkH (nHTepdasza u MuTo3). da3pl MUTO3A.
['omonoruyHbie 1 HETOMOJIOTHYHBIE XPOMOCOMBI. AMHUTO3.
[Tepuoasr oHTOreHE3a. Pa3sBuTHE 3apoabiiia )KUBOTHBIX. u(depeHINPOBKa KIETOK.
DOMOpHOreHe3 pacTeHHIA.
[TocTamMOpHOHanBEHOE pa3BUTHE KUBOTHBIX U PACTCHHUI. ANONTO3. MHOTOKJIETOUHBIN
OpraHu3M Kak enuHas cucrema. CTBoJIOBbIE KIeTKU. Perenepanus. BzaumopaeiicTBue KJ€TOK B OpraHu3Me.
Kontponb nenoctHoctn opranuzma. UMmmyHuTeT.
Meiio3. Onpeznenenue nona y >kuBoTHBIX. [looBoe u Gecrnionoe pa3MHOKEHUE.
CoMaruueckue u MoJjoBbie KJIeTKU. YepenoBanue rarionIHON U IUIUIONAHON CTauil B
’Ku3HeHHoM 1ukie. [lapreHorenes.
O6pa3oBaHue MOJIOBBIX KJIETOK Y dKUBOTHBIX U pacTeHuil. OmIog0TBOPEHNE Y )KUBOTHBIX U PACTEHUH.

OCHOBHBIE 3AKOHOMEPHOCTHU HACJIEACTBEHHOCTHU U UBMEH7YUNBOCTHU

OcHOBHbBIE 32aKOHOMEPHOCTH SIBJIEHHH HACJIEICTBEHHOCTH.

HacnencTtBeHHOCTh — CBOWCTBO KUBBIX OpraHu3MoB. ['enetuka. Pa6otsl I'. Menpens.
['uGpunonoruueckuit METOJ H3y4eHUs HACIEACTBEHHOCTH.

Annenu. ['enotun u ¢perotun. JJoMrMHaHTHBIE U pelleCCUBHBIE MpU3Haku. EnnHooOpa3ue rubpuaos
MEPBOTO TTOKOJICHHS. 3aKOH paciierieHusi. [ OMO3UTOTHI ¥ T€TepPO3UTOTHI.

JuruOpunHoe v MOTUTHOPHUIHOE CKPEUTMBAHUS. 3aKOH HE3aBUCHMOTO HACTIEIOBaHUSI.
AHanuzupylouiee CKpenuBaHue.

B3anmopeiicteue amienbHbIX TeHOB. Hemomnoe nomumHmpoBanue. KoaomuHupoBaHHE.
B3aumoneiictBue HeamenbHbIX TeHOB. [lomureHHsie mnpusHaku. Cratuctuueckas TpUpoaa
TEHETUYECKUX 3aKOHOMEPHOCTEN.

Cuenniennoe HacienoBanue. Kpoccunrosep. Kaptsl xpomocom. CoBpeMEHHBIE METObI KAPTUPOBAHUS
XPOMOCOM.

Hacnenosanue, cuemiennoe ¢ noysioM. MHaktuBanus X-xpoMocoMsl y camok. [Ipu3Haku,

OIpaHUYCHHBIC ITOJIOM.

OcHOBHBIC 3aKOHOMEPHOCTH SIBJICHHI H3MEHYNBOCTH.
N3MeHYMBOCTh — CBOMCTBO ’KMBBIX OpraHu3mMoB. HacnencTBeHHast 1 HEHACIEICTBEHHAs] H3MEHYUBOCTD.
KomOunaTiBHAs N3MEHUYHUBOCTb.
MyTtanmonHass ”3MEHUYNBOCTh. | €HOMHBIE, XPOMOCOMHBIE, T€HHBIE MyTallMH. [ eHepaTUBHBIE U
COMATHYECKUE MyTallMu. 3aKOH romojorndeckux psaos H. . Basuiosa.
Bresnepnas Haciie1cTBEHHOCTb. MUTOXOHIpHAJIbHBIE U XJIOPOILIACTHBIE IE€HBI.
[TprunHBI BOSHUKHOBEHUS MyTaluid. MyTareHHble pakTopbl cpesibl. DKCIIEpUMEHTaIbHBIA MyTareHes.
BsaumonerictBue renotuna u cpeapl. KauecTBeHHbIE M KOJMYECTBEHHbIE TpU3HaKkU. HopMa peakiuu
npu3Haka. MoaudukannoHHas U3MEHUYUBOCTb.

I'eHeTHM4YecKHEe OCHOBBI HHAUBUAYAJBbHOI'O Pa3BUTHAL.



OYHKIIMOHUPOBAHNE T€HOB B X0JI¢ MHIMBUyalbHOTO pa3BuTHs. JlerepmuHanus U quddepeHInpoBKa.
Huddepennmanbaas akTUBHOCTh TeHOB. JleficTBue reHOB B »smOpmoreHese. I[lepecTpoiiku reHoma B
oHTOreHe3e. UMMyHOTIIO0YTHHOBBIE T€HbI MIEKOTTUTAIOIINX.

MoOubHbIE TEHETUYECKHE SJIEMEHTHI.

MHOKeCTBEHHOE IeHCTBUE FeHOB. JleTaabHble MyTallUH.

HacnenoBanue nudgdepeHIMpoBaHHOTO COCTOSIHUS KJIETOK. XMMEpPHbIE U TPAHCTCHHbIE OPTaHU3MBbI.
KnonunpoBanue.

['eHeTnyeckue OCHOBBI OBeIEHUS. | 'eHeTHUeCKe OCHOBBI CIIOCOOHOCTH K 00yUYEHHUIO.

I'eneTHka 4yenoBeKa.
MGTOI[BI HN3YUCHUA TI'CHCTHUKH 4YCJIOBCKA. bnu3Hens!. KapI/IOTI/IH YCJIOBEKAa U XPOMOCOMHBIC
0O0/Ie3HU. KapTI/IpOBaHI/IC XpOMOCOM YECJIIOBCKA. Bo3MoxxHocTH JIedeHMA U IpeaynpexKaACHUA
HaCJICACTBCHHBIX 3a00JICBAHU. Menuko-reHeTUIEeCKOe KOHCYJIbTUPOBAHHUC.

INPAKTUYECKHUE U JIABOPATOPHBIE PABOTbBI
Jlis npuoOpeTeHys NpakTUYEeCKUX HaBBIKOB M IOBBIIICHHs YPOBHA 3HaHUH B Pabouyro mporpamMmy
BKJIIOYEHBI J1a0OpaToOpHbIe U MpakTUYeCKHe paboThl, mpeaycMoTpeHHsble [IpumepHoii nporpammoit. [Ipu
BBITTOJIHEHUH TPAKTUYECKUX U JIAOOPATOPHBIX PabOT M3YydYaArOTCs KHUBBIE OHMOJOTHYECKHE OOBEKTHI,
MHUKpOnpenaparsl, repdapuu, KOJUIEKIMKA W T.JI. BBIOTHEHHE MPaKTHYeCKOW padOThI HANpaBJIeHO Ha
(dopmupoBaHue 001ey4eOHbIX YMEHUH, a TaKXkKe YMEHUN y4eOHO-1103HABATEIbHOM e TEIbHOCTH.

10 kaacce
JlabopaTopHble padoThI IMpakTuyeckue padoTbl
JI.P. Nel.«Kartanmutnueckass akTHBHOCTD I1.P.Ne 1. «Perrenne reHeTUUECKUX 3a0a4 Ha
(hepMEHTOB B )KUBBIX TKAHIX) MOHO- U JUTHOPHIHOE CKPEIUBaHUE,
B3aNMOJICHCTBHE TCHOBY
JI.P.No2 « dusnonornyeckue CBOUCTB I[1.P.Ne 2 «Pemienune reHeTHUECKUX 3a7a4 Ha
KJIETOYHOU MEMOpaHBI». QHAIIM3UPYIOLIEE CKPEIIMBAHKE, CLIENIJIEHHOE C

IIOJIOM HaACJICAOBAHHC, 3a1a4
KOM6I/IHI/IpOBaHHOFO THIIA

JL.P. Ne 3 «YcTpoilCTBO CBETOBBIX MUKPOCKOIIOB [1.P.Ne 3 « Pemenue 3amau Ha aHaIIu3
M TEXHUK MUKPOCKOITUPOBAHMS» [POJAOCIIOBHBIX)

JI.P Ne 4 «OcobeHHOCTH CTPOEHUS KIIETOK
MPOKAPHUOT U dyKapuoT. Kietku pacrenuit u
PKUBOTHBIX).

JL.LP.Ne 5. «M3y4yenne Mopdoioruu 1 nojacyer
XPOMOCOM»

JI.P.Ne 6. «XpoMOCOMBI MIIEKOITUTAIOIINX.
Kapunorum»

JL.LP.Ne 7 «MwuTO3 B KJI€TKaxX KOPEIIKa JTyKa.»

JI.P.Ne8«CriepMaTorenes u OBOTEHE3.
CTpoeHue moNoBBIX KIeTOK. HauanpHbie cTaanu
TPOOIICHUS SUTICKICTKI

JL.P.Ne 9 «M3yuenne meiio3a B MbUIbHUKAX
[BETKOBBIX PACTEHUIN»

JL.P. Ne 10. «I"'eHOMHBIE 1 XPOMOCOMHBIE
MyTalum.

JI.P. Ne 11. « I3MeHUMBOCTD, NOCTPOEHUE
BApUALMOHHOTO Psiia U BAPUALIMOHHON KPUBOU

JI.P.Nel2.«Kapuotun uenoBeka. XpoMOCOMHBIE
00JIe3HU YETIOBEKAY.




11 kanacc

Beenenne.

buonorua kak Hayka. buosormdyeckue NHCUMIUIMHBL, UX CBA3U C APYTMMH HayKaMH.
EnunctBo xuBoro. OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB. YPOBHU OpPTraHHU3aLMU KUBOM
Marepu. MeToabl MO3HAHUSI )KUBOM ITPUPOJIBI.

Bo3HnkHOBeHMe U pa3BUTHE IBOJTIOLIHOHHON OMOJIOTHH.

Bo3HuKHOBEHUE M pa3BUTHE 3BOJIIOIUOHHBIX uaed. DposronuoHHas teopus K. b. Jlamapka. XKuzup u
Tpyasl Y./ apBuHa. OCHOBHBIE MPUHIMUIIBI 3BOJIONUOHHOW Teopun [lapBuna. DopmupoBaHHe
cuHTeTHYecKoi Tteopun HBomonuu. Padorer C. C. UYerBepukoBa u WM. W. IllmanerayseHa.
[TaneonTonornyeckue, Ouoreorpauueckre, CpaBHUTEIbHO-aHATOMUYECKHE, AMOPHOJIOTHYECKHE U
MOJIEKYJISIPHBIE CBHJIETEIHCTBA IBOIIOIIHH.

Jemoncmpayuu:

Cxewmsbl, Tabmuisl U (oTorpaduu, WLTIOCTpUPYIOHIHE: (OPMBI COXPAaHHOCTH HMCKONAeMbIX PACTEHUH H
KMBOTHBIX; aTaBU3Mbl M PYAUMEHTHI; aHAJOTUYHBIE ¥ TOMOJIOTMYHbBIE OPTaHbl; J0KA3aTeNIbCTBA IBOIIONNN
oprannyeckoro mupa. [laneoHTonornueckre KOUICKIUH.

MexaHu3MBI YBOJIIOIHH.

[lonynauuss — 3I€MEHTapHas €IMHULIA 3BOJIONMU. BHYTpuMBHIIOBas M3MEHUYMBOCTh. | eHeTmueckas
CTPYKTypa MOMyJsuuid. YpaBHEeHUE U 3aK0H Xapau — BaiinOepra. Myranuu Kak HCTOYHUK T€HETUYECKOU
M3MEeHYUBOCTH nonynsauuid. Cinydaiinbie npouecchl B nonynsanusax. [petid renos. [lonynsinuoHHbIe BOJIHBIL.
boprba 3a cymectBoBanue. EctecTBeHHbIE 0TOOp — HampaBmsitomui ¢akrtop sBomonuu. Dopmbl
ecrecTBeHHOro orbopa. [TonoBoit oTO6op. Aganranus — pe3yabTaT eCTECTBEHHOro 0TOOpa. Murpanuu Kaxk
(hakTop SBOIOIHH.

[Tonstue Buma. Kpurepuu Buma. Ilytu BumooOpa3zoBaHus. AJUIONATPUYECKOE UM CUMIIATPHUECKOE
BUI000pa3oBaHue.

Mukpo- U Makpo3BOJIOIMSA. ['eHeTHUecKre M OHTOI€HETHMYECKHME OCHOBBI 3BONIOUMU. HampaBnenus
sBoNOLIMUA. Apomopdo3, HAMOaAanTanus U oOmas jgereHepanus. JluBepreHIus, KOHBEPTeHIUS U
napajuienusM. buonmornueckuii nporpecc. EnnHOe IpeBO )KU3HU — PE3yNbTaT dBOJIOLMH.

Bo3HukHOBeHHEe U pa3BUTHE JKM3HH HA 3em.Ie.

CymHocts xu3Hu. OnpeneneHus >xuBoro. ['mmorespl Bo3HMKHOBEHMS XHU3HHU. Onbitel @. Penu u JI.
[Tactepa. CoBpeMeHHbIE NPEACTABIECHUS O BOSHUKHOBEHUH KHU3HU.

AtMocdepa apeBHeit 3emiin. AGMOTEHHBI CHHTE3 OPTaHUYECKUX BEIIECTB.
O6pasoBanue u sBosonus ouononumepo. Poas IHK u PHK B o6pa3zoBanuu cucrem ¢ oOpaTHOM CBA3bIO.
OO6pazoBaHue 1 3BONIOLMS OHonornyeckux MmemOpan. O0pa3oBaHre NEPBUYHBIX TeTEPOTPO(OB.

N3yuenne ucropun 3emnu. ITaneontonorus. Merons! reoxponosnoruu. MzmMenenune knumara Ha 3emiie.
Hpeiid KOHTUHEHTOB. Pa3BuTHE )KU3HU B KPUIITO30€.

CumbuoTHueckass Teopusi 00pa3oBaHMs HYyKapHOT. Bcmblika pa3HOOOpa3us XHUBOTHBIX B KOHIIE
nmporepo3osi. Pa3BuTie opranndeckoro mupa B najaeosoe. Pazsutue xusHu B Me3030e. Pa3Butue xu3HU B
KaiHO30€.

Bo3HukHOBeHUE U pa3BUTHE YeJI0BeKa — AHTPOINOreHe3

Mecto wuenoBeka B cuctemMe KUBOro Mupa. CpaBHUTEIBHO-MOPQOIOTUYECKUE, HTOJOTUYECKHE,
IUTOTCHETHYECKUE U MOJEKYJSIpHO-OMOJOrMYecKre  J0Ka3aTelnbCcTBA  pPOJCTBA  YellOBeKa U
YEJIIOBEKOOOPa3HBIX 00E3bsH.

[TaneoHToMOrNYECKNE TAHHBIE O MPOUCXOXKACHUM U 3BOJIOLUHU MPEAKOB YEJIOBEKA. ABCTPAJIONUTEKH.
[lepsbie mpexacraButenu poga Homo. Heanpepranbckuil yenoBek. MecTo HeaHIEpTaablEB B HBOJIOLUU
yenoBeka. KpoMaHbOHIIBI.

Buonornueckue ¢akropsl 3BodIONMM YenoBeka. ColManbHbe (AKTOPHI SBOJIIOLMU YEIOBEKAa —
MBILUIEHUE, peub, OpyAHiiHas AesTenbHocTh. Ponb conumanbHON cpenbl B (OPMHUPOBAHUU YEJIOBEUYECKUX
UHAUBUAYYMOB. COOTHOIIEHHE OMOTOIMYECKHX M COLMATBHBIX ()aKTOPOB B BOJIIOIMH YETIOBEKA.

UYenoseueckue pacbl. Ponb u3onsiuuu u aperida reHoB B GOpMHUPOBaHUM PACOBBIX MpU3HAKOB. Kputnka
PaCHCTCKHX TEOPHU.



Cenexuus u omorexnosorusi. Ceyekuus Kak npouecc U kak Hayka. OgomaniHMBaHUE KakK MEPBBIN 3Tan
cenekuuu. L{eHTphl MPOUCX0XKACHUS KYJIbTYPHBIX PACTCHUI.
[IpoucxoxaeHue AOMAIIHUX KUBOTHBIX U LIEHTPHI UX OJOMAIIHUBAHUSI.

HckyccTBeHHBINM 0TOOP. MacCcoBBIi U MHAWBHAYATBHBIA OTOOP.

SIBiieHne rerepo3uca U €ro NPpUMEHEHHUE B celeKuu. VCnoib30BaHME HUTOILIA3MAaTHYECKON MYXCKOM
crepuibHocTU. [lonummonnus u oTnajgeHHass THOpUAM3ALMS B CEJNEKIIMH PACTEHUH. DKCIEPUMEHTaTbHBIN
MyTareHe3 ¥ €ro 3Hau€HUE B CEJICKIIUH.

Knerounas unxeHepus v KI€TOYHas CEIEKIUsI. XPOMOCOMHAsI MHKEHEPHS.

[IpuMeHeHre reHHOM NHKEHEPUH B CEJIeKIINH.
KpynHomacmtabHast cefeKius KUBOTHBIX. Y CIIEXU CENEKILIUU.

OPI'AHU3MbI B OKOJIOI'MYECKUX CUCTEMAX.

Oprann3msl 4 OKpYy:KaOIas cpeaa

B3aumooTHoOIIEHUsT oOpraHu3Ma € cpeAbl. JKOJoruveckwe (akTopbl. 3aKOH TOJEPAHTHOCTH.
[Tpucnoco6aenHocTh. [Tomyssius kak npupoaHas cucreMa. CTpyKTypa monyssiiuil. JInHaMuka momysasiuid.
Kuznennsle ctpateruu. Bua kak cucrema nomyssiuii. Dxonornyeckas Huia. JKu3HeHHbIE GOPMBI.
Coob1ecTBa 1 IKOCHCTEMBI.

Coo0OmiecTBo, 9KocucTemMa, OwoneHo3. KOMIIOHEHTBI IKOCHCTEMBI. JHEPreTHYECKHE  CBS3H.
Tpodbuueckue ceru. I[IpaBuino skomormyeckoil mNUPaMUAbl. MEXKBHUIOBBIE M  MEXKIOMYISAIMOHHBIC
B3aMMOJICHCTBHS B 9kocucTeMax. KoHkypeH1us, ciMOU03, allbTPYU3M.

[IpoctpancTBeHHAs cTpyKTypa coodriecTs. JJunamuka sxocucteM. CTaauu pa3BUTHS SKOCHCTEMBI.
Cyxkueccusi. YCTOMUHMBOCTh SKOCUCTEM. 3eMIICIENbUYECKHE SKOCUCTEMBI.

buocdepa.

buocdepa. Yuenune B. WM. Bepnanckoro o Ouocdepe. buombl. JKuBoe BemecTtBo u
OHOreoXMMHYECKHE KPYroBopoThl B Ouocdepe. buocdepa u uenopexk.

['mobGanbpHBIe aHTpONOreHHble u3MeHeHus B Ouocdepe. IIpobrema ycTOHYMBOrO pa3BUTHL
ouocdepsl.

Buosornyeckue 0oCHOBBI OXPaHBI MPHUPO/bI.

CoxpaHeHue W mojjAep)KaHHe OWOJIOTMYECKOTO pa3zHooOpasus. [IpuumHBl BBIMHpaHUS BHAOB H
nomynsiiinii. CoxpaHeHue TeHodoHIa W peuHTpoaykius. CoxpaHeHHe SKocucTeM. buomornyeckuii
MOHI/ITOpI/IHF nu 6I/IOI/IHI[I/IKaII

11 kJacc.

JlaboparopHbie padoThl

JLl.p. Nol.«BpIsiBIeHHE H3MEHUMBOCTH 0CO0€il oHOTr0 BUa (Habopa CeMsiH)

ULp. Ne2» Ananu3 reHeTHUeCKOH M3MEHUYHMBOCTH B OMYJISIIIUM TOMAITHUX KOLIEK».

ULp.Ne 3 «M3ydyenue npucnocoO0IeHHOCTH OPraHU3MOB K Cpesie OOMTaHMsD»

JL.p .Ne 4 «naGnronenue u onucanue ocodeit Buaa no MophoJorHuecKkoMy KpuTeputo (repoapuu, KOIIEKIUH
HACEKOMBIX )

JL.p. Ne 5 «Apomopdo3bl y pacTeHUHN U MANOATANITAIIAN Y )KUBOTHBIX

JL.P. Ne 6. «Onricanuie 3KOCHCTEM CBOEW MECTHOCTH)

JL.P.Ne 7. «ccaenoBaHre U3MEHEHUM B DKOCHCTEMAaX Ha OHOJIOTUYECKUX MOACIIAX»

JI.P.No 8. «Onmcanue arpo3KOCUCTEM CBOE MECTHOCTH




TeMaTH4yeckoe NIAHMPOBAHUE

10 kaacc (mpoduin)

136 yacoB (4 yaca B HeeJI10).

Tembl KonunuecTBo yacos

1. BBenenue. 3
2 Tema 1. MosieKysbl ¥ KJIE€TKH 14
3 Tema 2. KiieTouHble CTPYKTYpHI U MX (YHKIUU 8
4 Tema 3. OGecrnieueHne KJIETOK SHEPTUEH 10
5 Tewma 4: HacnencrBenHas nHGoOpMaIis 1 peanusamnus e B 18

KJIETKE
6 Tema 5. UHauBHIyanbHOE pa3BUTHE U Pa3MHOKECHHE 19

OpraHU3MOB
7 Tema 6. OCHOBHBIE 3aKOHOMEPHOCTH SBJICHUMN 21

HACJIEJICTBEHHOCTH
8 Tema 7 . OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUH N3MEHYUBOCTH. 13
9 Tewma 8. ['eneTnueckre 0CHOBbI HHIMBUIYaJIbHOI'O Pa3BUTHSI. 12
10 |Tema 9. I'enernka yenoBeka. 15
11 [Pemenue 3aganuii 1o NpoiJEHHBIM TEMaM 3

Hroro 136

11 knace ( npo¢unb)
136 yacoB (4 yaca B He/1eJI10).
Tembl KonunuecTBo yacos

1 | Beenenue. 3
2. | Tema 10. Bo3HMKHOBEHHE U pa3BUTHE SBOJIIOLIMOHHON OMOI0TUN 15
3. | Tema 11.MexaHU3MBbI SBOJTIOLUH 30
4. Tema 12.Bo3HMKHOBEHME U Pa3BUTHE KU3HU HA 3eMIIE. 15
5. | Tema 13.BO3HMKHOBEHHE U PA3BUTHE YEIOBEKA — AHTPOIIOTEHE3 15
6. | Tema 14. Cenexuusi u OUOTEXHOJIOTUA 10
7. | Tema 15. Opranusmsl U OKpy»Karoias cpeja 13
8. | Tema 16. Coob1iecTBa U 3KOCHCTEMBI 15
9. | Tema 17. buocgepa 8
10. | Tema 18. buonornueckrne OCHOBBI OXpaHbl TPUPOJIBI 5
11. | [ToBTOpeHne n3ydeHHoro 3a Kypc: « buosorust 10-11 kmaccy. 7

Hroro 136
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