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HNOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma no 6uosioruu pazpaboTaHa Ha OCHOBE:

— @enepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa CPEAHET0 O0IIEro
00pa3oBaHus, yTBEPKIACHHOTO TprKa3oM MunoopHayku Poccun ot 17.05.2012 Ne 413 (¢
M3MEHEHUSMU U JIOTIOJTHEHUSIMH );

— @enepanbHOIl 00pa30BaTEILHON IPOrPaMMBI CPETHETO 001ero 00pa3oBaHusl,
YTBEpKJICHHOU Npuka3zoM Munnpocsemenust Poccun ot 18.05.2023r. Ne371 (c
M3MEHEHHUSMU U JIONOJTHEHUSIMH );

— Ilonoxenus «O paboueil mporpamme y4eOHOTro NpeaMeTa, Kypca TOCYAapCTBEHHOTO

O10/KETHOTO 00111e00pa3oBaTeIbHOTO yupexaeHus Jymmed Ne373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHH JTUTICI

Hacrosmas pabouas mporpaMmma siBJsIeTCSI COCTaBHOM YacTbI0 OCHOBHOW 00pa3oBaTeNbHOM
nporpaMmel  cpenHero ooOmiero o6paszoBanus ['BOY  mumeit Ne373  MockoBckoro paiioHa
Cankr-IlerepOypra (comepikareabHBINA pa3aen).

N3yuenue yuebHoro npeamera "buosiorus" Ha yriyOJeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIONMXCS K TOCIEAYIONIEMY TOIYYeHUIO0 OMOIOTHYECKOr0 00pa3oBaHus B By3ax
U OpraHu3aiusx cpexHero mnpodeccuoHanbHOro oOpazoBanus. OCHOBY €ro CoiepKaHus
COCTaBIIIET CHCTEMa OWMOJIOTWYECKHX 3HAHHWH, IONyYEHHBIX INPH HU3YyYCHHH OOYYaIOUIMMHUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3lesioB OWOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10 - 11 kitaccax 3TH 3HaHMS MOJIy4alOT pa3BuTue. Tak, paclIupeHbl U yriayOiIeHbl
OMOJIOTMYECKHUE 3HAHUSI O PACTCHUSX, JKUBOTHBIX, IPrOax, OaKTepUsx, OpraHU3Me YeJIoBeKa, 00X
3aKOHOMEPHOCTSIX JKU3HH, JAOMOJHHUTEIBHO BKIIIOYCHBI OMOJOTMYECKHE CBEICHUS MPHUKIAIHOTO U
MIOWCKOBOTO XapakTepa, KOTOPbIE MOXKHO HCIIOJB30BaTh KaK OPUEHTHUPHI ISl MOCIEIYIOIIEro
BbIOOpa npodeccruu. BozMorkHa Tarxke MHTErpanus OMOJOrMYecKUX 3HAaHUHM C COOTBETCTBYIOLIMMHU
3HAHUSMH, [OJYYEeHHBIMM OOYYalOIIMMHUCSH TpU M3y4eHUH (U3MKHU, XHUMHUH, Treorpapuu u
MaTeMaTHKH.

CtpyKTypa MmporpaMMbl MO OHOJOTHH OTPa)KaeT CHUCTEMHO-YPOBHEBBIN M 3BOIIOIMOHHBIN
NOAXO0Jbl K H3ydeHHI0 Ouosoruu. COrIacHO WM, HM3Y4YalOTCs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIE I KUBBIX CHCTEM Pa3HOI0 YPOBHS OpraHM3alllH, SBOJIIOIIMHM OPraHMYECKOro Mupa
Ha 3emMJyie, COXpaHEHHsI OMOJIOTHUECKOro paszHooOpasus riaHeThl. Tak, B 10 kimacce m3ydaroTcs
OCHOBBI MOJIEKYJISIPHON U KJIETOYHOW OMOJIOrHH, SMOPHOJIOTHU U OMOJIOTHM Pa3BUTHUS, TEHETUKU U
CEJIEKIINH, OMOTEXHOJIOTHH U CUHTETUYECKOW OMOJIOrUH, aKTyalIn3UPYIOTCS 3HAHUS 00yJaromuxcs
no OoTaHWKe, 300JI0THMH, aHaToMuH, (u3momornu uejgoBeka. B 11 kiacce wu3ywarorces
HBOJIIOI[MOHHOE YUEHHE, OCHOBBI HKOJIOTUH U yYeHHE 0 Orocdepe.

buonorus mpusBaHa oOecneuyuTh OCBOCHHE OOYYAIOIIUMHCS OMOJIOTHYECKMX TEOpuil U
3aKOHOB, WJIeH, MPUHIMIIOB M MpaBWJI, JIEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAY4YHOU
KapTUHBl MHUpA, 3HAHUH O CTPOECHHWH, MHOTOOOpa3uu M OCOOEHHOCTSAX KIIETKH, OpraHu3Ma,
MOy, OHUOLIEH03a, DKOCHUCTEMBI, O BBIAAIONIMXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX
UCCIICIOBAaHUSX B OHMOJIOTHH, MPHUKIAAHBIX acleKTaXx OMOJIOrHYeckux 3HaHui. s pa3BUTHS U
NoJ/Iep)KaHUsl HMHTepeca OOydaromuxcst K OWOJNIOTMM Hapsily CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepHalia B COACPKaHUU MPOTPaMMBbI IO OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO
C UCTOpHUEH CTAHOBJICHHS M PAa3BUTHS TOM WM MHOM 001acTH OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX
U 3apyO0eXKHBIX YUCHBIX B PEIICHUE BAKHEHITUX OMOJIOTHYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Heans u3yuenus ydeOHoro mpeamera "buonorus" Ha yriyOJIeHHOM YPOBHE - OBJIAQJICHHE
00y4aromyMUCs 3HaHUSIMH O CTPYKTYpPHO-()YHKIIMOHAJILHOW OpraHU3alyy KUBBIX CUCTEM Pa3HOIro
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paHra W TpPHOOpPETEeHHWE YMEHHMH WCIIONB30BaTh 3TH 3HaHWA B (OPMHPOBAHWM HHTEpeca K
ompeieieHHON 001acTh MPOPECCHOHANBHON NIEATEIBHOCTH, CBS3aHHON ¢ OWONOTHEH, WM K
BHIOOPY y4EOHOTO 3aBEICHHS IS TPOIOIDKEHHUS OHOJIOTHIECKOTO 00pa30BaHHUSI.

33[[3‘11/[, pelmiaeMbie B Mpouecce peajin3alMyu NporpaMMal.

® OCBOCHHE OOYUYAIOUIMMHUCS CHCTEMbI OMOJIOIMYECKUX 3HAHUI: 00 OCHOBHBIX OMOIOTHYECKUX
TEOpUX, KOHLENIHNAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpPaBUiax, COCTABIAIOIINX
COBPEMEHHYIO €CTECTBCHHO-HAYUHYIO KapTHHY MHpa; O CTPOEHHH, MHOro0Opasuul H
0COOEHHOCTSAX OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, HOMYJIALMs, B, ONOreoLeHo3,
O6uocdepa); 0 BELAAIOLINXCSA OTKPBITHAX U COBPEMEHHBIX UCCIICOBAHMIX B OMOJIOTHH;

® O3HAaKOMJIEHHME  OOydamlIiuxcsi €  METoJaMH  [IO3HAaHUS  JKUBOM  NPUPOJBL:
UCCIICIOBATEIIbCKUMH  METOJaMH  OHMOJIOTUYECKUX HayK (MOJIEKYJISPHOM M KJIETOYHOU
OMoJ0TUM, SMOPHOIOTHH U OUOJIOTUU PAa3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTUU U
CUHTETMYECKON OMOJOTUM, NaJC€OHTOJIOTHH, 3KOJOTMH); METOJaMU CaMOCTOSTEIbHOIO
MpOBEJCHUST OMOJOTUYECKHX HCCIeIoBaHUM B jmabopartopuu u B mpuponae (HabiroleHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEITUPOBAHUE);

e OBIAJCHHE OOYYAIOIMIMMHUCS YMEHHSMHU: CaMOCTOATEIBHO HAXOAWUTh, AHAJIM3UPOBATH H
UCIIONIb30BaTh  OWOJIOTUYECKYID  HH(OPMAIHUIO; MOJIb30BAaThCA  OMOJIOTUYECKOM
TEPMHHOJIOTHEN M CHMBOJIMKOM; yCTAHaBIMBAaTh CBSI3b MEXKIY Ppa3BUTHEM OHMOJIOTHMH U
COLMAIbHO-9KOHOMHUYECKUMH U IKOJIOTHYECKUMHU MpoOIeMaMH 4YeloBeYecTBa; OLEHUBAThH
MOCJIEACTBHSI CBOEU JIEATEIbHOCTU IO OTHOIIEHUIO K OKpPY)KAIoIeH MPUPOAHOM Cpele,
COOCTBEHHOMY 3710POBBIO U 37I0POBBIO OKPY)KAIOLIMX JIt0JIei; 0O0CHOBBIBATH U COOMIOJATH
Mepbl TpO(UIAKTUKA HH(EKIMOHHBIX 3a00JIeBaHUN, MpaBWJia MOBEACHHUS B IPUPOJE U
oOecrieyeHuss 0€30MAaCHOCTH  COOCTBEHHOM KM3HENESATEIbHOCTH B  4Ype3BhIYAMHBIX
CUTyallMsiIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHbBIE
Hay4HbI€ OTKPBITHS B 00JIaCTH OMOJIOTHH;

e pa3BHUTHE Yy OOYyYalONIMXCA WHTEIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEW B Mpoiiecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIEIOBAaHUSMU B
OMOJIOTHH, PEIIaeMbIMU €10 MPOOJIEeMaMH, METOJOJIOTHEH OMOJIOTHYECKOTO MCCIIEI0BaHMUS,
MPOBEJCHUS JKCIEPUMEHTANbHBIX HCCICNOBAHUM, pelleHus OWOIIOTUYECKUX 3ajad,
MOJICITUPOBAHMS OMOJIOTHYECKUX 00BEKTOB U MPOIECCOB;

e BOCHUTAaHWE Yy OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHHUS K >KHBOM MPHPOJAE B IEJIOM H K
OTJICTHbHBIM €€ OOBEeKTaM M SBIEHUSM; (OPMUPOBAHHE HKOJOTHMUECKOHN, T€HETHYECKOMN
TPaMOTHOCTH, OOIIEH KYJIbTYPHI MIOBEICHUS B PUPOJIC; HHTETPAIIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

e mpuobpereHue 0O0y4arOUMMHCI KOMIIETEHTHOCTH B PALMOHAIBHOM IPHPOJIONIONIBE30BAHUH
(cobOmroenue mMpaBuU TMOBEACHHUS B IMPHUPOJE, OXPaHbl BUJIOB, IKOCHUCTEM, Omochepsl),
COXpaHEHUU COOCTBEHHOT'O 3/I0POBBS U 37J0POBbSI OKPYKAIOIIUX JIt0oJIeH (COONI0IeHNsT Mep
npopmIakTUKM  3a0oneBaHui, oOecrieueHre O€30MaCHOCTU  KU3HENEATENIbHOCTH B
Ype3BbIUANHBIX CUTYyalUsIX NPUPOAHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE
UCTIOJIb30BaHUS OMOJIOTHUECKUX 3HAHUM U yMEHHH B TOBCEHEBHOM JKU3HU;

® CO3/aHUE YCIOBHH JJIsI OCO3HAHHOTO BBIOOpAa OOYYAaIOIIUMHCS HWHAWBUAYAJTIbHON
00pa30BaTeNIbHOW TPAEKTOPHH, CHOCOOCTBYIOIICH MOCIEayIOMEMY MNPOPecCHOHATHLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHH C MHAMBUAYAJIbHBIMH HHTEpECaMH M MOTPEOHOCTSIMHU
peruoHa.



Onuncanue Mecta y4eOHOro npeaMera B y4eOHOM IJIaHe

Ha u3ydenue npeamera «ouonorus» Ha yriyOneHHOM ypoBHE BeiesneHo 204 gaca, B TOM 4HCTIe: B
10 kmacce - 102 ygaca (3 yaca B Heneno), B 11 kimacce - 102 yaca (3 yaca B Heneno).

Y4ye0Ho — MeTOAMYECKHH KOMILJIEKT

buonorus. buonorndeckue CUCTEMBI U MPOIECCHI. YTIIYOJIeHHBIH ypoBeHb. 10 KiI.: yueOHuk / A.B.
Tepemos, P.A. [lerpocoBa— M : Muemo3uHa.

buonorus. buonornyeckue CUCTEMBI M TPOLIECCHI. Y TITYOJIeHHBINH ypoBeHb. 11 kiI.: yueOHuk / A.B.
Tepemos, P.A. IlerpocoBa— M : MHemo3uHa.

Ilnanupyembie pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 NpeaMeTa

JIMYHOCTHBIMH pe3yjJbTaTaMi OCBOCHUS BBITYCKHUKAMU OCHOBHOI IIIKOJIBI IporpamMmmsl 110
OHOJIOTHH SIBIISIIOTCS:

Fpaﬂmancxoe BOCIIMTAHMEC:

e Cc(hOPMHUPOBAHHOCTh TIPAKJAHCKOM MO3MLUHM  oOydarouierocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O WIE€HA POCCUICKOro 00I1eCTBa;

® OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB M 0Osd3aHHOCTEH, yBa)KEHHE 3aKOHa U
IIPaBONOPSJIKA;

® TOTOBHOCTb K COBMECTHOM TBOPUECKOM AEATENbHOCTH MPHU CO3AaHUM Y4EOHBIX NMPOEKTOB,
peleHMH  y4yeOHbIX M IIO3HABaTENbHBIX  3aJad, BBIIOJHEHMH  OMOJIOTHYECKHX
JKCIIEPUMEHTOB;

® CHOCOOHOCTh ONpEAEIsATh COOCTBEHHYIO IO3UIMIO IO OTHOIIEHHIO K SIBICHHUIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

® yMEHHUE YUYUTHIBATh B CBOUX JICHCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMO/IEHCTBHS
Jro/ielt ¢ pa3HbIMHU YOEKACHUSAMH, KYJIbTYPHBIMHU LIEHHOCTSIMHU U COLIUAIbHBIM MOJIOKEHUEM;

® TOTOBHOCTb K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINIOJHEHHUS Y4EOHBIX,
MIO3HABATENIBHBIX W HCCIECIOBATENbCKAX 3a7a4, YBAKUTEIBHOE OTHOIICHHE K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHUS;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH;

HanI/IOTl/I‘leCKOB BOCIIUTAHHE:

e chHOPMHUPOBAHHOCTh POCCUHCKON TPAKTAHCKOW WIACHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K
CBOEMY HApOAY, YyBCTBa OTBETCTBEHHOCTH Iepea PoamHOM, roplocT 3a CBOM Kpaii, CBOIO
Ponuny, cBOM S3bIK U KyNbTYpy, MPOILJIOE U HACTOSIIEE MHOTIOHAIMOHAJIBLHOTO Hapoja
Poccnu;

® [ICHHOCTHOE OTHOIICHUE K MPUPOAHOMY HACIEAUIO U MaMSATHUKAM MPUPOJIbI, TOCTUKEHUSIM
Poccum B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;

® CIOCOOHOCTDH OLIEHMBAThH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHHUE 3HAYEHUS OWOJIOTMHM B TO3HAHWW 3aKOHOB TPUPOJIBI, B JKU3HU YEIOBEKa U
COBPEMEHHOTO O0IIECTBA;



e yjciiHas yOexAEHHOCTh, TOTOBHOCTH K chykeHnro OTed4ecTBY H €ro 3aIluTe,
OTBETCTBEHHOCTb 32 €T0 CYIh0Y;

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

® OCO3HAHME JyXOBHBIX LICHHOCTEH POCCUICKOIO HAPOAA;

e c(hOPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CrocOoOHOCTH OLIEHUBATh CUTYallUIO U PUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

® OCO3HaHME JMYHOIO BKJIa/a B [IOCTPOEHUE YCTOHYHUBOTO OyyIIero;

® OTBETCTBEHHOE OTHOILLEHUE K CBOMM POAMTEISM, CO3JaHUI0 CEMBU HA OCHOBE OCO3HAHHOI'O
IIPUHATHS LEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBHUHU € TPaJULMAMU Hapo1oB Poccnn;

cTeTHUYECKOE BOCIIUTAHHE:

® OCTETHMYECKOE OTHOLIEHHE K MHUpY, BKIIIOUas 3CTETHKY ObITa, HAYYHOI'O M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOLIEHHUI;

® [IOHMMaHHE HYMOLMOHAIBHOIO BO3/IEHCTBUS )KUBOM MPUPOJIBI U €€ LIEHHOCTH;

® TOTOBHOCTb K CaMOBBID@)KEHHUIO B pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE NPOSIBIIATH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

dusnuyeckoe BOCIUTAHHE:

® TIOHMMaHUE M peaju3anus 3J0pOBOTO M 0€30IMacHOro obpasa >KU3HU (3A0POBOE MHUTAHHE,
COOJIIO/IEHNE THTMEHWYECKHX NPaBWI W HOPM, COAJaHCHPOBAHHBIA PEXHUM 3aHATHH W
OTIIbIXa, peryiaspHas (Qu3nudyeckas AaKTUBHOCTH), OEPEKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICHXHYECKOMY 310POBBIO;

e T[OHMMaHHE IICHHOCTH TPaBUJI WHAUBUAYAIBHOTO U KOJUIGKTHBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

® OCO3HaHHWE IIOCIEACTBUH W HENPHUIATHE BPEIHBIX IPHUBBIYCK (YIIOTPEOJICHHS aIKOTOJIs,
HapKOTHKOB, KYPEHHUS);

TpyaoBoe BocnnuTaHue:

® TOTOBHOCTb K TPYZy, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYI0IO0HE;

® TOTOBHOCTb K aKTUBHOW JEATENbHOCTU TEXHOJOTHUECKOW M COIMAILHOW HalpaBIEHHOCTH,
CHOCOOHOCTh HMHUIMMPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO BBIIOJIHATH TaKyko
NeSITeTbHOCTb;

® UHTEpeC K pasnyHbIM cdepam NpoQecCHOHATBHON AeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyaymielr mpodeccnr W pearn30BBIBATh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI;

® TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO M CaMOOOpPAa30BAHMIO Ha TMPOTSKEHUHU BCEH
KHU3HH,

IKoJ0THYecKOe BOCIIUTAHNE:

® DKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJAEC KaK MCTOYHHUKY KXU3HHM Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



® [IOBBIIIEHUE YPOBHS HKOJOTMYECKOH KyJIbTypbl: HMPUOOPETEHUE OMNbITA IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUH ISl OKPY’KAIOLIEH CPEIbL;

® OCO3HaHHE IMIO0ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;

e CcrocoOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NPU U3YYCHHH OHMOJIOTUW 3HAHHUA U YMEHHS
IIPY PEUICHNH MPOOIIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM IPUPOAONOIH30BAHNEM (COOIIOICHHE
IIPABWJI IOBEJECHUS B IIPUPOJE, HAIIPABICHHBIX HA COXPAaHCHUE PABHOBECUS B DKOCUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

® AaKTMBHOE HENPUATUE JCUCTBHM, NPUHOCSIIINX BPEI OKPYKAIOWIEH INPUPOSHOU cpene,
YMEHHE IIPOrHO3UPOBATh HeOJaronpusTHhIe JKOJIOTHYECKHE IIOCJIEZICTBUS
IIPEANPUHUMAECMBIX JCHCTBUN U IIPENOTBpALIATh UX;

e HaIU4YME PaA3BUTOTO DHKOJIOTMYECKOTO MBINUICHUSA, HKOJOIMYECKOH KYJBTYphl, OIIBITA
JESATEIIBHOCTH JKOJOTMYECKOM HaIpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCS HMHU B
II03HABATEJIbHONM, KOMMYHHUKAaTUBHON M COLMAJIIBHOM IIPAKTUKE, TOTOBHOCTU K YYacCTHUIO B
IIPAKTUYECKOHN AEATEIbHOCTU YKOJIOTMUECKOM HAIIPaBJICHHOCTH;

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

e copMHPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOILECTBEHHOM NMPaKTUKH, OCHOBAHHOI'O Ha JHAJIOre KYyJbTYp, CIOCOOCTBYIOILIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

® COBEPILICHCTBOBAHME S3BIKOBOM M YHUTATEIBCKOW KYJBTYpPHlI KaK CPEICTBA B3aUMOICHCTBUSA
MEXY JI0JIbMH U ITIO3HAHWS MUDA;

e [IOHMMaHHE cHeuu(uku OMOJIOTUM KaK HAayKd, OCO3HaHUEe €€ poiau B (OPMHPOBAHUU
pallMOHATIBHOIO HAYYHOTO MBIIUICHHS, CO3/JaHUU IIEJIOCTHOTO IPEACTAaBICHHUS 00
OKpYXXalollleM MHpEe KaK O €IMHCTBE MPUPOJbI, YeIOBEKa M OOIIecTBa, B IO3HAHUHU
HNPUPOHBIX 3aKOHOMEPHOCTEH M PEeLICHUH POOJIeM COXpaHEHHsI TPUPOTHOTO PAaBHOBECHUS;

e yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHU JJIsi COBPEMEHHOM LMBWIM3ALMU: OOecredeHus
HOBOTO YpPOBHS pa3BUTHS MEAMLMHBI, CO3JaHUS TEPCIEKTUBHBIX OHOTEXHOJIOTHUH,
CIIOCOOHBIX pelllaTh pecypcHbIe MPOoOJIeMbl pPa3BUTHUS YEJIOBEUECTBA, TOMCKA MyTEH BBIXOJA
U3 TJ00albHBIX HKOJOTHUECKUX NpolieM M olecrneueHHus mepexoja K YCTOWYMBOMY
Pa3BUTHIO, PALMOHAILHOMY HCIIOJIb30BAHUIO MPHUPOAHBIX PECYpCOB U (POPMHUPOBAHUIO
HOBBIX CTaHJIapPTOB JKU3HU;

® 3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJOTMYECKMX 3HAHMM B II€JIIX MOBBIIMICHUS OOIIEH
KYJIbTYpPbI, €CTECTBEHHO-Hay4YHOH TpaMOTHOCTH KaK COCTaBHOM 4acTH (yHKIMOHAIbHOM
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoit Mpu U3y4eHur ONOJIOTHH;

® [IOHMMAaHUE CYIIHOCTH METOJOB II03HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIOJIB30BaTh IMOJIydaeMble 3HAHUS Ui aHajdu3a U OOBACHEHUs SBIECHUN
OKPY’KAIOIIEr0 MUPA U MPOUCXOAALINX B HEM U3MEHEHMH, yMEHHUE JienaTh 000CHOBaHHbIE
3aKJIIOUYEHHUsI HAa OCHOBE HAy4YHBIX (PAaKTOB M HMEIOLIUXCS JAHHBIX C LENbI0 MOJTYyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

® CHOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJI  PELICHHs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;

® OCO3HaHHUE LEHHOCTH HAy4YHOW JEATEIBbHOCTH, 'OTOBHOCTb OCYILECTBIIATH IPOEKTHYIO H
UCCIIEI0BATEIBCKYIO NEATENBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

® TOTOBHOCTb M CIHOCOOHOCTh K HEMNPEPHIBHOMY OOpa30BaHUIO M €aMOOOpa3OBAHUIO, K
AKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAHUH IO OHOJOIMH B COOTBETCTBUHM C >KU3HEHHBIMHU
NOTPeOHOCTAMH.

B nporuiecce nocTHKeHNs TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS 00YUYaAIOIIMMUCS MTPOrPaMMBbI
Mo OWOJIOTUM HAa YPOBHE CpPEIHEro oOmIero oOpa3oBaHUS Yy OOYYaroONIUXCS COBEPIICHCTBYETCS
HMOIMOHAIBHBIA UHTEIUIEKT, MPEeANOIaralonui chOpMHUPOBAHHOCTB!



CaMOCO3HaAHHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAILHOE COCTOSHHE,
BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW dMOIMOHAIBHON C(epbl, OBITh YBEPEHHBIM B
cebe;

CaMOpPETYJIMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MIPUHUMATh OTBETCTBEHHOCTH
3a CBOE IMOBEJCHHE, CIMOCOOHOCTh aNalTUPOBATHCA K AIMOLMOHAIBHBIM W3MECHCHHUSM U
IPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHIKCHHIO IEIH W YCIeXY,
ONTHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICWCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
SMIIATUH, BKJIIOYAMOIICH CIOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSHHE JPYIHX,
VUUTBIBATh €r0 IPH OCYIICCTBICHUU KOMMYHHKAIIUH, CIOCOOHOCTH K COYYBCTBHIO W
COTIEePEIKUBAHUIO;

COILIMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JIPYTHMH
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC M pa3peliaTth KOH(IUKTHL.

MeTalee)IMeTHble pe3yJdbTaThbl

YHnBepca.ﬂbele N03HABaTeJbHbIE A€l CTBHUSA

ba3zoevie nocuueckue oeticmeusn:

CaMOCTOSTENILHO (OPMYJIMPOBATh M aKTyalU3UpoOBaTb IpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHN (aHAJIN3a, CUHTE3a,
CpaBHEHMsI, KJIacCU(pHUKaAIMM, 0000IIeHNs), pacKpbIBaTh CMBICI OHMOJOTMUECKUX MOHSATUH
(BBIIENATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATD CBSI3U C IPYTUMHU ITOHSATUSAMU);
ONpEACIATh LENM JEATENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUHM HX JOCTH)KECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE TOHATHUSA JUId OOBsACHEHUS (AKTOB M SBJIECHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXIAECHUS (MHIYKTUBHBIE, TE€AYKTUBHBIE, TI0 aHAJIIOTUH), BBISBISTD
3aKOHOMEPHOCTM M TPOTUBOpPEYHsT B PpAcCMaTpPUBAEMBIX SBJICHUAX, (OPMYIUPOBaATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IPUMEHSATh CXEMHO-MOJIEIbHBIE CPEICTBA JJIsl NPEICTABJICHUS CYLIECTBEHHBIX CBS3EH U
OTHOILIEHHUH B N3y4aeMbIX OMOJIOTHUECKUX 00BEKTAX, a TAaKXkKe MPOTUBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIaH pelieHus Ipo0iIeMbl ¢ YIETOM aHaIM3a UMEIOLIUXCS MaTepHabHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHMBATH COOTBETCTBHE pE3YJIbTATOB LEIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabdOTy B YCIOBUSAX pealbHOrO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NPH PEIICHUH KU3HEHHBIX MPoOiIeM;

Ba3zoevie uccnedoosamenvckue oenucmeusn:

BJIAJICTh HABBIKAMU Y4YeOHO-HCCIICIOBATEILCKOW W TPOCKTHOW JESITEIBHOCTH, HABBIKAMH
paspenieHust mpoOieM, 00J1agaTh CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY
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MOMCKY METOJIOB pEIIECHUs MPaKTUYECKUX 3a/ady, MPUMEHEHHUIO pPa3IMYHBIX METOJ0B
MO3HAHMS;

® CNOJNBb30BAaTh pa3MYHbIE BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUsIX, B TOM YHCIIE NPU
CO3IaHUH YUCOHBIX U COIHATLHBIX TPOSKTOB;

e (QopmHupoBaTh HAYYHBIH THUIl MBIIUICHHS, BIaJ€Th HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHITUSIMHU U METOJIaMU;

e CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3a7auyd B 0OPa30BaTENbHOW NEATETBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

® BBIBIATH [PUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a/Jadyy, BbIABUIATH
rUnoTe3y e€ pemnieHusi, HaXOAUThb apryMEHThI JJI J0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PELICHUS;

® aHaJIM3UPOBATH MOJYYEHHBIC B XOJ€ PEUICHUS 3a/1a4ll PE3yJIbTaThl, KpUTHUECKU OLICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

e J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OIICHUBATH MPUOOPETEHHBIH OIBIT;

® OCYIIECTBIIATH LIEJICHANPABICHHBIA TOUCK IEPeHOca CPEACTB M CIOCOOOB JIEWCTBUS B
npohecCHOHANBHYIO Cpey;

e YyMeThb IMIEPEHOCUTh 3HAHUSA B  TO3HABAaTEJIbHYI0O H  MPAKTUYECKYl0  00JyiacTu
KU3HEACSITEIBHOCTH;

® yMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEIMETHBIX 001acTel;

® BBIIBUTATh HOBBIE WJEH, MpeAsiaraTb OPUTMHANBHBIE TMOAXOAbl W PEUICHHS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE albTEPHATUBHBIC PEIICHHUS,

Paooma c ungpopmaueii:

® OpPHUEHTHUPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HHPOpMaLuu (TeKcTe y4yeOHOro mnocoodwus,
HAY4YHO-TIOMYJISIPHOH ~ JMTeparype, OMOJOrMYECKMX  CJIOBapsX M CIPAaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B MIHTepHeTe), aHaau3upoBaTh MH(OPMALMIO Pa3IMYHbIX
BUZAOB M (OpM TMpeACTaBIEHUs, KPUTHUYECKH OLIEHHMBaThb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

e (opMynMpoBaTh 3ampochl M MPHUMEHATh pa3jIM4YHbIE METOJbl NpU TOUCKE MU O0TOOpe
Ouosiornueckoil nHPpopMaIuu, HeOOXOAMMOM JIJIsl BBITIONHEHUS YI€OHBIX 3a/1a4;

e puoOpeTaTh OMNbIT HCIOJIb30BAHUA HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHMS PA3JINYHBIX IOMCKOBBIX CUCTEM;

® CaMOCTOSATENbHO BBIOMPATH ONTUMAIbHYIO (OPMY MpPEICTaBICHHUS OHOJOTHYECKON
uH(popMalnu (cxemsl, rpaduKH, JUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

® UCNOJb30BAaTh HAYYHBIN S3bIK B KadecTBE CpPEACTBA INpH paboTe ¢ OMOJOTrHYECcKOM
uHpopMaLeil: NPUMEHATh XUMHUYECKHE, (QHU3MUECKHe M MaTeMaTHYeCKue 3HaKU U
CUMBOJIBI, (popMyIbl, abOpeBHaTypy, HOMEHKIIATYypy, HCIOJB30BaTh U TMPeoOpa3OBHIBATH
3HAKOBO-CUMBOJINYECKUE CPECTBA HAIJISIHOCTH;

e BIAJETh HaBbIKAMHM pACMO3HAaBaHUS W 3alUThl HUHpOpManuu, HHOOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

YHuBepcajibHble KOMMYHHMKATHBHbIE J1eiiCTBUS
Obwenue:
® OCYIIECTBJIATH KOMMYHHKAIIUU BO BCeX cdepax KU3HH, aKTUBHO y4acCTBOBAaTh B JHAJIOTE
WIN JUCKYCCHUM TIO CYIIECTBY OOCYKJaeMod TeMbl (yMEHHE 3ajaBaTh BOTMPOCHI,

BBICKA3bIBaTh CYXJICHHUS OTHOCHTEIHHO BBITIONHEHHS TMpeiaracMoi 3aJadyd, YYHUTHIBAThH
MHTEPECHI U COTIIACOBAaHHOCTbH MO3ULIUI APYTUX YUACTHUKOB JUAJIOTA WM JUCKYCCHUH);



® pacro3HaBaTh HeBEpOATbHBIC CPEACTBA OOIICHUS, TOHUMATh 3HAYCHUE COMANIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBCHHS KOHQIMKTHBIX CHUTYalldd, yMETh CMAr4aTh KOHQJIUKTBHI W
BECTH MIEPETOBOPHI;

® RBIAACTh PA3TMYHBIMH CIIOCOOAMH OOIICHUS W B3aWMOJICHUCTBHS, MMOHUMATh HAMEPEHUS
JPYrUX JIFOJICH, MPOSBISATh YBaXKHUTEILHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOM
dbopme hopMyITHPOBATH CBOU BO3PAKEHUS;

e pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOI0 TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

Coemecmnas 0eamebHOCHb .

® [IOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUIYaTbHOU PabOTHI MpHU
pelIeHHH OWOJOTUYECKOH TpOoOJieMbl, OOOCHOBBIBATH HEOOXOIMMOCTh TPHUMEHEHUS
TpyHHoBbIX GOPM B3aUMOAEUCTBUS MIPH PEIICHUN y4eOHOM 3a1a4u;

e BHIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)XJI0T0 WICHA KOJUICKTHBA,

e [IpUHMMATh II€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBaTh M KOOPJAUHUPOBATH
JIEUCTBUA IO €€ JOCTUXKEHUIO: COCTABJIATH IUIAH NEUCTBUM, PACHPEACISTE POIU C YyUETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHON pabOThI;

® OIEHUBATh KAYECTBO CBOETO BKJIa/Ia U KaXKIOTO YYaCTHHKA KOMaH/Ibl B OOl pe3ynbTar Imo
pa3paboTaHHBIM KPUTEPUSM;

e [ipeqjaraTh HOBBIE MPOEKTHI, OLICHUBATh MJEH C IO3UIMHU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOW 3HAUYNMOCTH;

® OCYIIECTBIATh MO3UTUBHOE CTPATETHMYECKOE TMIOBEACHUE B PA3JIMYHBIX CHUTYalHSX,
MIPOSIBIISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

YHuBepcalbHbI€ peryJsTHBHbIE 1eHCTBHA
Camoopzanusayun:

® CMOJNB30BaTh OHMOJOTMYECKHE 3HAaHWs JJs BBIABIECHUS MpPOOJIEM W HX peIIeHHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

e BHIOMpATh HA OCHOBE OMOJIOTMYECKHX 3HAHUU IICJIEBBIC M CMBICIIOBBIE YCTAHOBKH B CBOHWX
JIEUCTBUAX M MOCTYIKaX MO OTHOLIECHUIO K JKMBOW MPUPOJE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPY’KaIOIIHNX;

® CaMOCTOSITEIbHO OCYIIECTBISATh IMO3HABATENIbHYIO JESTENIbHOCTh, BBISBISTH IPOOJIEMBI,
CTaBUTh W (OPMYIHPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBLHON NEATEILHOCTH W
JKU3HEHHBIX CUTYalMSIX;

® CaMOCTOSTEIbHO COCTAaBJIATH IJIAH pelleHUs MpoOJeMbl C YUETOM HMEIOIIUXCS PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIIMpsTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HYOPMHUPOBAHHUIO U TPOSBIICHUIO ITUPOKOW IPYAMIIMU B Pa3HBIX 001aCTIX

3HAHWH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KYJbTYPHBIA YPOBEHbD;

Camoxkonmpoe:



® 1aBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

® BJIJICTh HABBIKAMU MMO3HABATEILHON PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMbIX IEHCTBUH U
MBICJIUTEIBHBIX TMPOLIECCOB, HMX PE3YJIbTaTOB W OCHOBAHWM, HCIOJIB30BATh MPHUEMBI
peduiekcuu sl OLEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHHUS;

® OLEHMBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

® [IPMHHMMAaTh MOTHUBBI U @pT'YMEHTBI IPYTUX [PU aHAIU3E PE3YIIbTATOB JIESITEILHOCTH;

Ilpunamue ceds u opyaux:

® [IpUHUMATh ceOs, IOHUMAs CBOM HEAOCTATKU U JIOCTOMHCTBA;

e [IPUHMMATb MOTHBBI U apIYMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIbTATOB AEATEIbHOCTH;
e [IpU3HABATh CBOE MPABO U MPaBO JPYTUX Ha OLIMOKY;

® pa3BHUBaTh CIIOCOOHOCTb MOHMMATh MUP C MO3ULUH JIPYrOro YeJI0BEKa.

Hpe}IMeTHLIe pe3yJabTaThbl

10 kaace:

e cOopMHPOBAHHOCTh 3HAHUI O MECTE M POJU OMOJIOrMH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B MO3HAHUM 3aKOHOB IPHUPOJIBI U
pelieHuH Mpo0JieM PalMOHAIBHOTO MPUPOAONOIb30BAHUSA, O BKJIAJAE POCCUICKUX H
3apyOexHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

e BJaJIeHUE CUCTEMOH OMOJOTMYECKHX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraolue
Ouosornyeckre TepMUHBI U MOHATHS (KHU3Hb, KIETKa, OpraHu3M, MeTaboIn3M, TOMEocTas,
CaMOpEeryJsilivsi, CaMOBOCIPOU3BEIECHUE, HACIEICTBEHHOCTh, W3MEHUYMBOCTb, POCT U
pa3BuTHE), Omonoruueckue teopuu (kiaetouynas teopus T. IlIBanna, M. Ilneiinena, P.
Bupxosa, xpomocomHas Teopus HacneacTBeHHocTH T. Moprana), yuenns (H./. BaBuona -
0 LEeHTpaXx MHOrooOpa3uss M HPOMCXOXKAEHUS KYyIbTYPHBIX PpAacTeHHH), 3aKOHBI
(emmHOOOpa3usi IMOTOMKOB MEPBOIO  TOKOJIEHHUS, pACIIEIJICHUs, YHCTOThl TaMeT,
HE3aBUCUMOT0 HacienoBaHus [. Menzaens, roMOJIOrMYECKHX pSAJOB B HACIEACTBEHHOHN
n3menunBoctr H.W. BaBunosa), mpuHIUIBI (KOMIIJIEMEHTAPHOCTH);

e BJaJleHHMEe OCHOBHBIMH METOAAMU HAyYHOI'O MO3HAHUS, MCIIOJIb3YEeMbIMH B OMOJIOTHYECKUX
UCCIIEIOBAaHMAX JKUBBIX O0BbEKTOB (OMHMCaHUE, U3MEpEeHHe, HabIr01eHNe, SKCIIEPUMEHT);

® yMEHHE BBIJCNATH CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U HYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHu3MOB, B TOM 4Hcie Oakrepuii, rpuOoBs,
pacTeHHH, JKUBOTHBIX M 4YEJIOBEKA, CTPOCHUS OPraHOB M CHCTEM OpIraHOB PpAaCTEHM,
JKUBOTHBIX, YEJIOBEKA, IPOILIECCOB KU3IHEACSITEIbHOCTH, MPOTEKAIOIUX B OpraHu3Max
pacTeHHi, >XKMBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHX MPOIECCOB: OOMEHa BEIIeCTB
(MeTaboau3M), IpeBpalleHNs SHEPTuu, OpOKeHuUs, aBTOTPO(HOI0 U reTepoTpo(PHOro TUIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo03a, raMeToreHe3a, 3MOpuoreHesa,
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHS, PAa3MHOXKEHHS, WHIUBUIYATbHOIO Pa3BUTUS OpraHU3Ma
(oHTOrEHe3a), B3aMMOICHCTBHSI T€HOB, F€TEPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

e yMEHHE YCTAaHABJIMBATh B3aMMOCBSA3M MEXIY OpPraHOMIAMM KIETKH U HUX (QYHKIMSIMH,
CTPOCHUEM KIJIETOK pa3HBIX TKaHeW M MX (YHKUUSAMH, MEXKIy OpraHaMd M CHCTEMaMu
OpPraHOB y PacTEHUi, JKUBOTHBIX U YEJIOBEKA U UX (PYHKLUUAMH, MEXKAY CUCTEMaMH OpPraHOB
U UX (QYHKUUSAMH, MEXIy 3TallaMd OOMEHa BELIECTB, ATallaMH KJIETOYHOIO IUKIA M
KU3HEHHBIX IUKJIOB OpPraHW3MOB, ATallaMH 3MOpPUOHATIBHOTO pPAa3BUTHSA, T'CHOTHIIOM H
dbenotunom, peHOTHITIOM U (haKTOpaMHU Cpeabl OOUTAHWS;

® yYMCHHME BBIABISTH OTIMYUTEIbHBIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PACTEHMM,
’KMBOTHBIX U Y€JIOBEKa;
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® yMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APT'yMEHTHI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIMKY JIJISI JIOKa3aTeNIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIIIL;

¢ YMCHHC PCIIATh OHMOJIOrHYECKHUE 3aa4u, BbIABJIATH NPUYHUHHO-CICACTBCHHBIC CBA3U MCIKAY
HCCICAYyCMbIMU OMOJIOTHYECKUMU nponeccaMu U ABJICHUAMM, ACJIAThb BBIBOJAbLI U ITPOTrHO3bI
Ha OCHOBAaHUH IIOJIyYECHHBIX PE3YJIbTATOB,;

® yYMCHHUE BBINOJNHATH J1A0OPATOPHBIC W TPAKTHYECKHE PAOOThI, COOIOAATh MpaBUiIa TPU
pabote ¢ y4eOHBIM U J1a00paTOPHBIM 000PYyI0BaHUEM;

® yMEHHE BBIJIBHIaTh THUIIOTE3bl, MPOBEPATh HX OKCIHCPHUMCHTAIbHBIMH CPEICTBAMH,
(GopMynupys 1enb HCCIICOBaHHs, aHAJIM3MPOBATH MOJYYCHHBIC PE3YJIbTaThl W JeNaTh
BBIBOJbI;

® yMEHHE YyYacTBOBAaTh B YueOHO-HCCIEJOBATENbCKONW paboTe M0 OHOJOTHMH, JKOJOTHH W
ME/IMLIHE, IPOBOANMOI Ha 0a3e MIKOJIBHBIX HAYYHBIX OOLIECTB, U IyOIMYHO MPEICTABISATD
MOJIy4YECHHBIE PE3Y/IbTAThl HA YICHUYECKUX KOH(EPEeHIHIX;

® yMEHHE OLICHHBATh dTHYCCKUE aCICKThl COBPEMEHHBIX HCCIICIOBAHUI B 00JIaCTH OHOJIOTUH
Y MEIUIMHBI (KJIIOHUPOBAHKE, HCKYCCTBEHHOE OIUIOOTBOPEHUE, HANIPABICHHOS U3MCHEHHE
reHOMa ¥ CO3[]aHUE TPAHCTECHHBIX OPTaHU3MOB);

® yMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oymymiell mpodeccuoHaIbHOM ACATENbHOCTH B
obnacTu OWONOTHH, MEIUIUHBI, OWOTEXHOJIOTHUH, BETEPHHAPUH, CEIIbCKOIO XO35HCTBA,
IHIICBON IPOMBIILICHHOCTH, YIJIyOJIsATh MO3HABATEIbHBIA WHTEPEC, HANPABJICHHbIA Ha
OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH NPOGECCHH M TPOAOIDKEHHE OHOJIOTUYECKOTO
00pa30BaHus B OPraHU3aLHUIX CPEAHEr0 NPO(ECCHOHATIBHOTO U BBICLIEr0 00pa30BaHMsI.

11 kaace:

e copMHPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTHMH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHMpa, B MO3HAHWU 3aKOHOB
OPUPOJIBI U PELIEHUH SKOJIOTMYECKHX IpoOJieM YeloBEeYeCTBa, a TAaKXKE B pPELICHUU
BONPOCOB PALlMOHAIBHOTO TPHUPOJIONONb30BaHUS, MU B (OPMHUPOBAHUU IIEHHOCTHOTO
OTHOWIEHUSI K MpHpoje, OOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUUCKHX U 3apyOeimHBIX
YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH;

e yMEHHE BJIaJE€Th CHUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OINpEAETCHHsS U
NOHUMaHHME CYIIHOCTH OCHOBOIIOJIATAIOUIMX OMOJIOIMYECKMX TEPMUHOB M MOHATHH (BUI,
sKocHucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBosrounoHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKasi Teopusi »Boironnn), yuenus (A.H. CeseprioBa - 0 MyTsx W HampaBICHUAX
spomonnu, B.M. Beprajackoro - o OGumocdepe), 3akoHBI (T€HETHYECKOTO paBHOBecus Jl.
Xapau u B. BaitaOepra, 3apogsimeBoro cxoacrsa K.M. bapa), npasuna (Munumyma lO.
JInbuxa, HSKOJIOTMYECKOM NUpaMHIbl SHEpruu), runore3bl (rumoreza "mupa PHK" V.
['unGepra);

e yMEHHE BIAJCTh OCHOBHBIMH METOJAaMHM HAayYHOTO T[IO3HAHMs, HWCHOJIb3YEMBbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUSAX JKUBBIX OOBEKTOB M DKOCHUCTEM (ONHMCAaHUE, U3MEPEHHE,
HaOJr0IeHNE, SKCIIEPUMEHT), CIIOCOOAMH BBISIBIICHUS U OIIEHKW aHTPOIIOT€HHBIX H3MEHEHUI
B IIPUPOJIC;

® yMEHHE BBICTATh CYIIECTBEHHBIC TNPU3HAKUA: BHUIOB, OHOTEOIEHO30B, JKOCHCTEM H
ounocepsl, CTAOMIM3HPYIONIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TOOpa,
QJUTONATPUYECKOTO W CHUMITATPUYECKOTO BUA000pA30BaHMS, BIMSAHUS JBIKYIIUX CHII
HBOJIIOIMM Ha T€HO(OH]] MOMYISIUH, TPUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie 0OuTaHus,
YepeOBaHMs HAMpaBICHUH OSBOJIIOIMH, KPYroBOPOTAa BEHIECTB M IOTOKA HSHEPTUH B
HKOCUCTEMAX;

® yYMCHHE yCTaHABJIMBATh B3aUMOCBS3M MEX/Ty IPOLECCAMH 3BOJIOIHH, JBIKYIIIUMH CHIAMHU
aHTPOIOreHe3a, KOMIOHEHTAMH pPAa3JIMYHBIX JKOCHCTEM M TPHUCIOCOONICHUSIMA K HHUM
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OpTaHHU3MOB;
® yMEHHE BBIABIATH OTIMUUTEIbHBIC IPU3HAKU KUBBIX CHCTEM, MPUCIIOCOOIIEHHOCTh BUIOB K
cpene oOMTaHUs, A0MOTHYECKUX M OMOTHYECKUMX KOMIIOHEHTOB KOCHCTEM, B3aUMOCBS3EH
OPraHM3MOB B COOOIIECTBAX, AaHTPOIIOT'€HHBIX H3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH;

® yMEHHE HCIOJb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OMOJIIOTUYECKYI0 TEPMHUHOJIOTHIO H
CHUMBOJIMKY JUIS JIOKA3aTEJIbCTBA POACTBA OPraHU3MOB PA3HBIX CHUCTEMATHUECKUX TPYII,
B3aUMOCBSI3M  OPraHM3MOB W Cpelnbl OOWTaHWs, EOMHCTBA 4YEJOBEYECKHX  pac,
HEOOXOJMMOCTH COXpPaHEHUS MHOrooOpasus BUAOB M OKOCHCTEM Kak YyCJIOBHUS
COCYIIIECTBOBAHHMS IPUPO/IBI M YETIOBEUECTBA;

e yMEHHE pemarb OMOJIOTUYECKHE 33/1a4H, BBISBIATh IPUUHMHHO-CIICICTBCHHBIE CBSA3U MEXKIY
UCCIIETyEeMbIMH OMOJIOTHYECKUMH MPOLECCAMU M SBJICHUSMH, JETIaTh BBHIBOJBI M MPOTHO3HI
Ha OCHOBAaHUH MOJTYYEHHBIX PE3yIbTaTOB;

e yMEHHUE BBINOJIHATH JTAOOPATOPHBIE M IMPAaKTHUECKHE paboThI, COOII0AATh MpaBUia IPH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

® YyYMCHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HSKCIEPUMEHTAIBHBIMH CpPEJCTBAMH,
bopMynHpys IeIb HCCIICJOBaHUS, aHATM3UPOBATh IONYYEHHBIE PE3YyIbTaThl M JAEIaTh
BBIBOJIBI;

e YMCHHE Yy4YacTBOBaThb B Y4YEOHO-MCCIICIOBATEIBCKOW pabdOTe MO OWOJOrHWH, SKOJOTHH U
MEeIUIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, M IIyOJIMYHO TPEICTABISATH
MOJIy4YCHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIHUIX;

® YyYMCHHE OLEHHMBATh THIIOTE3bl M TEOPHU O TIPOUCXOKACHUHM JKU3HH, 4YEJOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX M COCO0aX MPeAOTBPALICHHUS TI00aTBHBIX
U3MEHEHUH B Onocdepe;

® yMEHHE OCYLIECTBISATh OCO3HAHHBIA BbIOOp OyayIel mpodeccuoHanbHOMN eSTeNbHOCTH B
o0mactd OMOJIOTMM, OSKOJOTMM, TPHUPOJIONOIb30BaHUS, MEAMLUHBI, OHOTEXHOJIOTHH,
NICUXOJIOTHH, BETEPUHAPHHU, CEIbCKOTO X03SHCTBA, MHUILEBON MPOMBIIUIEHHOCTH, YIIyOIiTh
NIO3HABATENbHBI HMHTEpeC, HAINpaBlIEHHbII Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLICH
npodeccun M MPOAOCIDKEHHE OHOJIOTMYECKOro OOpa30BaHUS B OpPraHM3aLUAX CPEIHETro
npo¢eCCHOHATIBHOTO M BBICIIET0 00pa30BaHus

e [Ina npoBeaeHNsa eguHOro rocygapCTBEHHOro ak3ameHa no 6uonorum (ganee - EMN9
no Guonornn) ncnonb3yetca nepeyeHb (kogndukaTop) NpoBepsaeMbix TpeboBaHUN
K pesynbTataMm OCBOEHWS OCHOBHOM 0OOpasoBaTenbHOW MpOorpaMmbl CpenHero
o011ero o0pa3oBaHus U YIEMEHTOB CO/ICPIKAHMS.

Tabmuna 1
[Tposepsiembie Ha EI'D mo 6uosnoruu TpeboBaHus
K pe3yJbTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTeNIbHOM MpOorpaMmbl
cpeaHero o01iero o0pa3oBaHus
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
IIPOBEPSIEMOTO OCHOBHOH 00pa3oBaTeIbHOI MPOrpaMMBbl CPEIHEr0 00ILEero
TpeOoBaHUS o0Opa3oBaHUs

1 ChopMHUpPOBAaHHOCTh 3HAHMM O MECTE€ W POJU OHOJOTHH B CHUCTEME

€CTECTBEHHBIX HaykK, B ¢dbopmupoBaHUU COBPEMEHHOMU

€CTECTBEHHOHAay4YHON KapTUHbI MHpA, B MO3HAHMM 3aKOHOB INPUPOJBI U
pELIEHNN W3HEHHO BaXXHBIX COLMAIBHO-ITUYECKHUX, SKOHOMHYECKHX,
HKOJIOTMUECKUX MPOOJIEM YelIOBEYECTBAa, a TAaKXKE B PEUICHHH BOIPOCOB
palMOHABHOTO TPUPOAONOIL30BaHUS, B (DOPMUPOBAHHM IIEHHOCTHOTO
OTHOIIECHUS K MpUpoje, OOUIeCTBY, UEIOBEKY; O BKIAJE POCCUHCKUX U
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Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHON IPOrPaMMBbI CPETHETO OOIIETO
oOpazoBaHMs

3apyOeKHBIX YUEHBIX - OMOJIOrOB B pa3BUTHE OHOIOTHH

Brnanenue cuctemoil 3HaHUH 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHMA,
UCHOJb3yEeMbIX B OMOJIOTMYECKMX MCCIIEOBAHUSAX HKHUBBIX OOBEKTOB U
sKocucTeM  (omucaHWe, HM3MEpEHHe, TMpOBEACHHE  HaOIroAeHUil);
croco0aMH BbISIBIIEHUS U OLIEHKHM aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.
YMeHue BbIIBUraThb TUIOTE3bI, IPOBEPATH HX SKCIEPUMEHTAIBHBIMU
cpenctBaMu,  (GOpMyIHpys  Leldb  HCCIEIOBaHMSA, AaHAIM3UPOBAThH
IIOJIy4YE€HHBIE PE3YJIBTATHI U JEJIaTh BBIBOJBI.

BbisiBneHHe  3aBUCUMOCTHM ~ MEXIY  HCCIEIYyEeMbIMH  BEJIMYMHAMM,
OOBSICHEHUE IOJIyYEHHBIX DPE3YJIbTaTOB U (OPMYJIMPOBAHUE BHIBOJOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TEOPUN U 3aKOHOB

YMeHue BIafieTb CUCTEMON OMOIIOTMYECKUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararolue OMoJI0rHuecke TEPMUHbBI U IOHATHSA (’KU3Hb, KJIETKa,
TKaHb, OpraH, OpraHu3M, BHJ, MONYJSAIUS, JKOCHCTEMa, OHOIEHO3,
ounoctepa; MeTabOIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHTET, OMOCHHTE3
Oenka, OHOTOIMMEDHI, JIUCKPETHOCTb, CcaMOperyJIsLus,
CaMOBOCIIPOU3BE/CHUE, HACJIEICTBEHHOCTb, HU3MEHYUBOCTb,
SHEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Oouosornueckue Teopuu: kiaerounas teopus T. [lIBanna, M. [llnelinena, P.
BupxoBa; kioHaNbHO-celeKTUBHOTO uMMyHuTeTa II. Opmux, HW.H.
MeunukoBa, XpOMOCOMHas1 TeOpUs HacieAcTBeHHOCTH T. MopraHa, 3aKoH
3aponpieBoro cxonacrsa K. bapa, sBomonnonnas teopus Y. Jlapsuna,
CUHTETHYECKAs] TEOpHUs HBOJIOLMU, Teopusi aHTpornoreHeza Y. [lapBuHna;
Teopus 6uoreoneno3za B.H. CykaueBa; yuenue H.J. BaBunoBa o nenTpax
MHOT000pa3usi U MPOMCXOXKIEHUS KyIbTYpPHBIX pacTeHuid, ydenue A.H.
CeBeprioBa O TyTSIX ¢ HalpaBlIEHUSAX OBOMIONWH, YydeHue B.U.
Bepnanckoro - o 6uocdepe); 3akoHbl (eqMHOOOPa3Hsl MOTOMKOB IEPBOTO
MOKOJICHUS, PpACIICTJICHUs] TPU3HAKOB, HE3aBUCHMOIO HacJeI0BaHUs
npu3HakoB ['. MeHens; CUEMJIEHHOTO HACJIEeI0BAHUS NPU3HAKOB H
HapylleHus crerieHuss reHoB T. MopraHa; TOMOJIOTHYECKUX PSIIOB B
HACJIEACTBEHHOM u3MeHunBocTH H.M. BaBunoBa; TIeHETHUYECKOTO
paBHoBecusi Jx. Xapnu u B. BaitaOepra; 3aposasimeBoro cxoxactsa K.
bopa; Ouorenerndeckuii 3akon 2. ['exkens, . Mronnepa);

MPUHITUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

npaBmwia (MuHuMyma FO. JIuOmxa, SKOJOTMYECKON MUpaMHIBI YHCEN,
O61OMAaccChl U SHEPTUHN);

runote3sl (koarepBaTtHoi A.M. Omapuna, nepBuyHoro OymboHa J[xk.
Xonneitaa, mukpochep C. Dokca, pudozuma T. Uek)

YMeHue pemiath OUCKOBBIE OMOJIOTMYECKHME 3aJaud;  BBISBIATDH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKY HUCCIENyeMbIMU OMOIOrHYECKUMHU
00BEKTaMH, MPOLECCAMU M SIBJICHUSMH; JIEIaTh BBIBOJBI U MPOTHO3BI Ha
OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

COCTaBJIATh TEHOTUIIMYECKHUE CXEMBI CKPELIUBAHMS U1l Pa3HBIX THUIIOB
HAaCJIEA0BaHUSA IIPU3HAKOB y OPraHU3MOB, COCTaBJIATH CXEMBI IIEpEHOCA
BEIIECTB M SHEPIMH B HKOCUCTEMAX (LIENH MUTAHUS, TUIIEBBIE CETH)

YMeHHe yCTaHaBIMBATh B3aMMOCBSI3U MEXAY CTPOCHHEM M (DYHKIMSIMM:
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Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHON IPOrPaMMBbI CPETHETO OOIIETO
oOpazoBaHMs

OPraHOMJIOB, KJIETOK Pa3HBIX TKAaHEH, OpraHaMy M CHCTEMaMH OPTaHOB Y
pacTeHuil, )KUBOTHBIX M 4YEIIOBEKAa; MEXIy 3TamaMu OOMEHa BEIECTB;
dTanaMy KJIETOYHOTO IMKJIA U JKU3HEHHBIX IIMKIJIOB OPTaHM3MOB; JTAallaMH
SMOPHOHAIIBHOTO Pa3BUTHSA;, TCHOTHIIOM H (heHOTUNOM, (EHOTHIIOM H
dakTopamu cpeabl OOMTAaHUS; IPOIECCAMU SBOJIONHH; JBWKYIIUMHU
CHJIAaMH aHTPOIOT€HE3a; KOMIIOHEHTAMU pPAa3JIUYHBIX JKOCHUCTEM U
MPUCIIOCOOJICHNUSAMH K HUIM OpPTraHW3MOB

YMeHue BBIICIATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT; OJHOKICTOYHBIX M
MHOTOKJICTOYHBIX OpPraHU3MOB, BHUJIOB, OHMOTEOLIEHO30B, JKOCHUCTEM H
O6uocdepsl; CTPOCHUSI OPTaHOB U CHCTEM OPTaHOB PACTEHHH, >KHUBOTHBIX,
YeJIOBEKa; MPOIIECCOB JKU3HEICITEIBHOCTH, MPOTCKAOIINX B OPraHU3Max
pacTeHuii, )KUBOTHBIX M YEJIOBEKa; OMOJOTHYECKUX MPOIECCOB: OOMEHa
BemecTB  (MeTabonu3Mm), wuHMOpPMAIMM MW TPEBpaIICHUS SHEPIruH,
OpoXXeHHs, aBTOTPOGHOTO U  TeTepoTPO(GHOTrO0  TUMOB  IUTAHHA,
doTocHHTE3a W  XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHesa,

SMOpUOreHe3a,  MOCTAMOPUOHAIBHOTO  pa3BUTUSA,  PA3MHOXKEHMUS,
WHIUBUAYAIBHOTO Pa3BUTHUSL OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS
TEHOB, reTepo3nca; JIEUCTBUI HCKYCCTBEHHOTO otbopa,

CTaOUIM3UPYIOLIETO, MABMXKYIIETO M  Pa3phIBAIOLIETO ECTECTBEHHOTO
0oTOOpa; aIJIONATPUYECKOIO0 U CHMIIATPUYECKOI0 BHUJI000pa30BaHUS;
BIUSHUS JBWKYIIMX CHJI OBOJIONUM Ha TeHO(POHI TMOMYINALNH;
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpele OOWTaHUs, YepeIOBaHU
HalpaBJI€HUN HBOJIIOIUHU; KPYroBOPOTa BEUIECTB M MOTOKA SHEPTUM B
9KOCUCTEMAX

C(i)OpMHpOBaHHOCTB YMCHHA BBIJACIATH CYIICCTBCHHBIC IIPpHU3HAKN
BUPYCOB, KJIETOK TMPOKAPUOT U DYKAPUOT, OJHOKIETOYHBIX H
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHJ/OB, 6HOF€OH€HO3OB U JKOCUCTEM,
OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U TMPEBpAIlleHUs SHEPruu B
KJIeTKe, (DOTOCHHTE3a, IIJTACTHYSCKOTO M DHEPreTHYECKOTO OOMeHa,
XEeMOCHUHTE3a, MHUTO3a, MeHo3a, OIUIOJOTBOPEHUS, Ppa3BUTHI H
Pa3MHOXKEHHUS, WHIWBUIYaJbHOTO pAa3BUTUS OpraHu3Ma (OHTOreHe3a),
OOpBOBI 3a CyIIECTBOBAaHHE, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMS,
MPUCIIOCOOJICHHOCTH  OPTaHM3MOB K  Cpelie  OOWTaHWS, BIIHSHUS
KOMITOHEHTOB JKOCHCTEM, aHTPOMOTEHHBIX H3MEHEHHH B JIKOCHCTEMax
CBOCH MECTHOCTH, KPYroBOPOTa BEMIECTB W TNPEBPAIICHHUS JHEPTUU B
ouocdepe

YMeHHe HCIOJIb30BaTh COOTBETCTBYIOIIHE aAPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHUI0O U CUMBOJIMKY JJIsl JJOKa3aTellbCcTBa POJCTBA OPraHu3MOB
Pa3HBIX CHUCTEMATUYECKHX TPYII, B3aMMOCBS3M OPraHU3MOB MW CPEIbl
oOWTaHUS; EIUHCTBA YEJIOBEYECKUX pac; HEOOXOJUMOCTH 3I0POBOTO
oOpa3a >KH3HHU, COXpaHEHUS pPa3HOOOpazus BHUIOB U DKOCHCTEM Kak
YCIIOBUS COCYIIECTBOBAHUS MIPUPO/IBI U YEIOBEYECTBA

YMeHHe  KpUTHYECKHM  OLEHUBATh HMHPOPMALUIO  OHOJOTHMYECKOTO
COIepKaHMS; HWHTEPIPETUPOBATH JTUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIEIOBAaHUI B OMOJIOTMH, METUIMHE, OMOTEXHOJIIOTUH; PAacCMaTpPUBATh
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Kon

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yIbTaTaM OCBOCHHUS

IPOBEPSEMOTO OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMBbl CPEIHETr0 00IIEero
TpeOOBaHUS oOpazoBaHMs

rJ100aIbHBIE 9KOJOTHYECKHe MPoOIeMbl COBPEMEHHOCTH, POPMHUPOBATH 1O
OTHOIICHUIO K HUM COOCTBEHHYIO ITO3HIIHIO

Tabnuua 2

[Tepeuennb 351eMEHTOB coJiepxkanusi, mpoBepsieMblx Ha EI'D
1o OMOJIOTUHU

Kon

[IpoBepsieMblii 37IEMEHT COJIep>KaHuUs

buonorus xak HayKa. JKuBble cucTeMbl U NX HN3YUCHUC

11

CoBpemeHnHass OuoONOTHs - KOMIUIEKCHAsh Hayka. buojormueckue Hayku U
HU3y4aeMble UMH TpoOsieMbl. DyHIaMEHTAIbHBIC, TPUKIATHBIC M ITOUCKOBBIC
HAy4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3Hauenue Owosiormu B (OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptunbsl mupa. [Ipodeccuu, cBazanubie ¢ Ouonorueil. 3HaueHUe OMOJOTHHU B
MPAKTUYECKOW JIEATETbHOCTH YEJIOBEKAa: MEAUIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIIIEHHOCTH, OXPaHE IPUPOIbI

1.2

JXuBble cucteMsl Kak Mmpeamer u3ydeHus: ouosnoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI'O COCTaBa, JUCKPETHOCTb M LEIOCTHOCTh, CIOXKHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTB, caMOOpraHu3aIys,
CaMOBOCITPOU3BE/IEHUE, Pa3Ipa)KUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.
VYpOBHHM OpraHu3aliy KUBBIX CHCTEM: MOJIEKYJSPHBIH, KIETOYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUAOBOM, AKOCUCTEMHBIN
(OmoreonieHoTnueckuit), Ouocepusiil. Ilpoueccsl, mpoucxonasue B KHUBBIX
cucremax. OCHOBHbIE NMpHU3HAaKU KHUBOro. JKu3Hp Kak (opma CyliecTBOBaHUS
MaTepuu

1.3

Metonsl Ouonoruueckoil Hayku. HaOmroneHuwe, u3MepeHHE, OKCIEPHUMEHT,
cucTeMaru3anus, MeTaaHanm3. IloHATHE O 3aBUCHMOM W HE3aBHCHUMOU
nepemeHHol. [InanupoBanue skcrnepuMenta. [loctaHoBKa U MpoBEpKa TUIIOTES.
HyneBass rumnorte3a. IloHsTue BBIOOPDKM U €€ JOCTOBEpHOCTh. Pa3bpoc B
Ounonorndecknx naHHbIX. OIIEHKa JOCTOBEPHOCTH IOJYYECHHBIX DPE3yIbTaTOB.
[IpyuumHBI UCKAKEHUSI PE3YNBTATOB JKCIEpUMEHTa. [IOHITHE CTaTHCTHYECKOTO
TecTa

KneTka xak OMosiorudyeckasl CicteMa

2.1

Knerka - cTpyKTYpHO-(pPyHKIIMOHAJIbHASI €IMHUIA XKHUBOTO. McTOpus OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounass teopust (T. LlBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
Meroapl  MOJEKYISPHOM W KJIETOYHOM  OHMOJOTMH:  MHUKPOCKOIIHUS,
xpomarorpadus, 3meKkTpodope3, METOl MEUEHBIX aTOMOB, MU(depeHIraIbLHOe
LEHTPU(PYrUpOBAHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YIbTPAMUKPOIJIEMEHTHI. Bona u
€€ poJb KaK pacTBOPHUTEIN, PEarcHTa, y4acTHe B CTPYKTYPHUPOBAaHUMU KIIETKH,

15



Kon

[IpoBepsieMblIil AIEMEHT COJIEPHKAHUS

TeIUIoperynsauud. MuHepanbHble BEIIECTBA KIIETKH, UX OWOJIOTUYECKas POJb.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEIIKOB.
CtpykTypsl OenkoBoii Monekynbl. [lepBuuHast cTpykTypa Oenka, HEeNTHIHAS
CBs3b. BropuuHas, TpeTuyHas, 4YeTBEpTUYHas CTPYKTypbl. JleHarypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHOcaxapuabl, JUcCaxapHibl, OJUTOCaXapuabl U TMOJIHCAXaPUIIBI.
OOummii 1IaH CTpoeHHussT U (UIUKO-XMMHYECKHE CBOMCTBA  yIJIEBOJOB.
buonoruueckue GyHKIUU YrIIEeBOJOB.

Jlumuasl. T'mapodunbHO-TUAPOPOOHBIE cBocTBa. Kitaccudukanus IUnugos.
Tpurnuuepunsl, docoaunuabl, BOCKH, cTepoubl. buomornyeckue (yHKIUU
munuioB. O0mme CBoCcTBa OMOIOTHYECKUX MEMOPaH - TeKy4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHUIO, TTOJTYIIPOHULIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK um PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Mpunnun kommiementapuoct. [Ipasuno Yapradhda. Ctpykrypa
JHK - nBoiinas crimpaib. MecroHaxoxaenue u ouonorndeckue Gyakoun JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmomnekynsl AT®. Makpospruyeckue cBsizu B Mosiekyine ATO.
buonoruueckue pynkuun AT®. BoccraHOBIIEHHBIE TIEPEHOCYUKU, UX (QYHKIIUU
B kierke. CekBenuponanue JTHK.

CrtpykrypHas Ouonorus: OuoxuMmuyeckue u OHoOdU3MUECKHE HCCIIeI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kJIETOK: dyKapuoTHYecKass M INpokapuoTtuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CrpoeHue npokapuoTHUeCcKo KJeTku. KierouHas cTeHka OakTepuil U apxeu.
OCOOEHHOCTH CTpPOEHHs] TeTepOTPOPHONH M aBTOTPOPHON NPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIEHO3aX.

Crpoenre U (QYHKIMOHUPOBAHHE SYKapHOTHUeCKOW KieTku. Ilnazmarmueckas
MeMOpaHa (miazmanemma). CTpykTypa 1ia3MaTudeckoi MmeMOpansl. Tpancnopt
BEIIECTB Yepe3 IIa3MaTUYecKyl0o MeMOpaHy: mnaccuBHbI  (auddysus,
oOneryenHass nu¢@dy3us), akTUBHBIA (TIEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
tpancnopt). Ilomynponumaemocts MemOpanbl. Pabora Harpuii-kamueBoro
Hacoca. DHJIOIMTO3: MUHOIUTO3, (haromuTo3. Dk301muTo3. Kierodnas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTEHUM, TPHOOB.

Hurommazma. [uto3onb. Lutockenmer. JIBWkeHwe muTomias3mMbl. OpraHoubl
kiIeTkd. OnHoMeMOpaHHbIE OPraHOWbl KIETKH: JHAOIIa3MaTHYecKas CeTb
(BIIC), anmapar 'onbaxku, TM30COMBI, UX cTpoeHue U (QyHKIUHU. B3anmocBssb
OJTHOMEMOpaHHBIX OPraHOMJOB KJIEeTKH. CTpOEHHE T'paHyJISIpPHOTO PETUKYIyMa.
Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [maakuit
(arpaHymnspHBIA) dHIOMIA3MaTHYECKU peTukyiayM. CekperopHas (yHKIMA
anmapara [onmpmxu. TpaHCOPT BEMIECTB B KIIETKE. Bakyonum pacTUTETbHBIX
kierok. Knerounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPUH, TUTACTUIBL.

Crpoenre u (GyHKIMHM MHUTOXOHIpUNA W Tuactuj. [lepBuuyHBIEC, BTOPUYHBIE H
CIIOKHBbIE  IJIAcTUIbl  (OTOCHHTE3UPYIOUIUX  IYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JICMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounsl kinetku CTpoeHne W GYHKIUM HeMeMOpaHHBIX
opraHougioB kieTku. PubGocombl. MukpodunameHnTsl. MpIIeYHbIE KIETKH.
Mukpotpy6ouku. Knerounbrii mentp. CTpoeHHE W ABUKEHUE J>XTYTHKOB U
pecHndek. MUKpOTpyOOUKH IIUTOIUIA3MBL. LIeHTpHOb.
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Snpo. ObGomouka sapa, XpOMAaTWUH, KapHOILIa3Ma, SAPHILKH, UX CTPOCHUE H
¢bynkuuu. SnepHsiii OenkoBbIM MaTpuKc. IIpocTpaHCTBEHHOE pacoNoKeHUe
XpOMOCOM B HHTepGa3HOM siape. benku xpomaTrruHa - THCTOHBI.

Knerounbsie BkiatoueHus. CpaBHHTENbHAs XapaKTEPHCTUKA KIETOK JYKAPHOT
(pacTuTenbHOM, YKUBOTHOM, TPUOHOIN)

2.4

AccUMHIISAIMS ¥ AUCCUMIJIIIUS - JBE CTOPOHBI MeTabonm3ma. Tumbel oOmeHa
BEIIECTB: aBTOTPO(QHBIA U reTepoTpodHbId. YuyacTue KHUCIOpPOAa B OOMEHHBIX
mpoueccax. OJHepreruueckoe obOecnedyeHune KieTku: mnpespaiieHune AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep pPEaKIuil KJIETOYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHME, CBOICTBA M MEXaHW3M JEeHCTBUS.
KodepmenTtsl. Otnuuns pepMEeHTOB OT HEOPraHWYECKUX KaTanu3atopoB. bemku-
aKTUBATOPbl U OEIKU-UHIMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX
peaKIuii OT Pa3IMIHbIX PaKTOPOB.

IlepBuuHbIl cHHTE3 oOpraHuuYeckux BemecTB B kierke. dorocunre3. Poib
XJIOPOIUTACTOB B Tporiecce ¢orocuHTe3a. CBeroBas W TeMHOBas  (a3bl.
IIponykTuBHOCTH (QoTOCHHTE3a. BiusHue pa3nnyHbIX (AKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHune HOTOCHHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCUHTETUKOB: HUTPUDUIUPYIOLIUE
OaKTepuu, Kelle300aKTePUU, CEPOOAKTEPHUH, BOAOPOIHBIC OaKTepPHH. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHble opranusmbl. Bunpel Opoxxkenus. IIpogykrsl OpokeHHsS M HX
UCIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MMKPOOPraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEMH.

AdpoOHBIE OpraHM3Mbl. DTamnbl 3HepreTuyeckoro ooMeHa. I[loaroroBUTEIHHBIN
stan. ['uKoan3 - 6eCKUCIOpOIHOE paCIEINIEHHUE TIIFOKO3BI.

buonoruyeckoe OKuCIEHHE, WIM KIETOYHOE JbIxaHHWe. Poib MUTOXOHApHUIl B
mporeccax OMOJIOTUYECKOTO OKHCIICHHS. [ukamueckue peaknuu.
OxucnurensHoe ¢ochopmnpoBanue. I[IpenmymecTBa a’poOHOro myTH oOMeHa
BELIECTB Nepes aHadpoOHBIM. D(HPEKTUBHOCTD IHEPreTHUECKOT0 0OMEeHa

2.5

Peakuuu wmaTtpuyHOoro cuHres3a. [IpMHIUI KOMIUIEMEHTAPHOCTH B pPEAKIMIX
MaTPUYHOTO CHHTE3a. Peanuzanuss ~ HacneacTBeHHOM — uHGOpMaLuu.
I'eneTnueckuii Kox, ero cBomcrTBa. TpaHckpunuus - maTpuuHbiil cuHTe3 PHK.
[IpyHIMOBI ~ TPAaHCKPUIILMHU:  KOMIUIEMEHTAapHOCTb,  AHTUIAPAJIJIENIBHOCTD,
aCUMMETPUYHOCTh. TpaHcimauus u ee stanbl. Yyactue TpaHcnoptHeix PHK B
O6uocunTrese Oenka. YcinoBus O6uocuHreza Oenka. KoaupoBaHue aMHUHOKHCIIOT.
Ponb pubocom B OuocunTese Oenka.

Opranuzanys reHomMa y NpoKapHoT U dyKapHoT. Perynsanus akTUBHOCTH T'€HOB Y
npokapuot. ['mnore3a omepona (. XKaxob, XK. Mano). Perymnsmus oOMeHHBIX
IpoLeccoB B kieTke. KieTounslil romeocTas.

Bupycol - HekiierouHble (QOpMBI KH3HU U OoOiuratHble mapasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOdaros.

BupycHbie 3a0oeBaHus 4elloBeKka, XKHBOTHBIX, pactenuit. CIIN, COVID-19,
COIIMAJIbHBIE M MEJUIIMHCKUE TPOOIIEMBI

2.6

Knerounsnii 1wmkin, ero mepuoasl U perymsauus. HWHtepdasza u  MHTO3.
OcoleHHoOCTH TpolieccoB, MpoTeKkaroumx B uHTepdase. [loaroroBka KiIeTku K
nenenuto. IIpecunteTnueckuit  (MOCTMUTOTHYECKHUI), CHHTETUYECKUM U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHUECKHI ) IepUOAbl HHTEP(aA3HI.

Matpuunelii  cunte3 JHK-permnmkanums. Ilpunnuner  perumkamuu — JIHK:
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KOMIUIEMEHTAPHOCTb, ITOJIYyKOHCEPBATUBHBI CHHTE3, AHTHUIIAPAIIJICIIBHOCTD.
Mexanusm perukanuu JIHK. Xpomocomel. Ctpoenue xpomocoMm. Tesnomepsl u
TeloMepa3a. XPOMOCOMHBIH Ha0Op KIETKH - KapuoTHI. JIUIUIOWIHBIA W
rarmiouAHbll  Habopel XpoMocoMm. ['omosornunbie XpoMocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xiietku - MuTo3. CTaJuu MHMTO3a M IIPOUCXOJSIINE B HUX IPOLIECCHI.
Tunsr muto3a. Kapnokunes u nuroknHe3. buosornueckoe 3HaueHHE MHTO34.
Perynsuus muroTHueckoro mMkia Kietku. llporpammupyemas kierouHas
rubeb - anomnTo3.

@yHKIMOHAIbHAS TCHOMUKA

Opranusm Kak OMOJIOrMYECcKasi CUCTEMA

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOT'OKJIETOYHbIE OpPraHU3MBI U
MHOT'OTKaHEBbIE OPraHU3MBI.

@opMbl Pa3MHOXKEHUS OpPraHU3MOB: Oecrojioe (BKJOYas BEreTaTWBHOE) U
nojoBoe. Buuel  0Oecmonoro  pasMHOXKEHHUS: TIOYKOBAHWE, CIIOPYISLUS,
¢bparmMeHTanus, KIOHUPOBaHHE.

[TonoBoe pazmuoxxenue. [TonoBeie kieTku, unu rametsl. Meiio3. Craguu meiiosa.
IloBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii cMbICiI Melio3a
1 IIOJIOBOTO Iporecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.
[Ipen3aponpiuesoe pasurue. ['amerorenes y >kKMBOTHBIX. IlosiOBBIE JKEE3BI.
OOpazoBaHue U pa3BUTHE TMOJOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
CrtpoeHue mMoyIOBBIX KJIE€TOK. OIUIONOTBOPEHHE U SMOPHOHAIBHOE pa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOZIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHW3MoB (oHToreHes). Craguu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenwe. Tunel  apoOieHUs.
OcobeHHOCTH ~ ApOOJIEHUS  MJICKONUTAIOMIMX.  3apOJbILIEBbIE  JIUCTKH
(racTpymsiimst). 3akiagka OpPraHoB W TKaHEW U3 3apObIIIEBBIX JIUCTKOB.
B3aumHoe BiMsiHME YacTell pa3BHBAIOIIETOCS 3apojblilia (3MOpHOHAIbHAS
MHAYKIMS).  3akiajka IUlaHa  CTPOEHMs  JKMBOTHOTO  Kak  pe3ysbTaT
HepapXx1uecKUX B3aMMOJEUCTBUI T'eHOB. BinsHue Ha SMOpHOHANIBHOE pa3BUTHE
pa3nuyHbIX (PAKTOPOB OKpYXKarolled cpeabl. PocT M pa3BUTHE >KHBOTHBIX.
[ToctamGpuonanbubiii niepuoa. Ilpsmoe u Hempsmoe pasButue. PaszBurtue c
MeTamMop(ho30M y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX )KUBOTHBIX. bronoruyeckoe
3HaYEHHUE MPSIMOrO0 M HEMPSAMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPUPOJE.
Tunsl pocta XUBOTHBIX. DaKTOPBI PEryasluu pocTa >KMBOTHBIX M YEJIOBEKA.
Cragun mocTaMOpPHOHAIBHOIO Pa3BUTUSL y KUBOTHBIX M dyenoBeka. Ilepuomsl
OHTOT'€HE3a YEJIOBEKA.

Pasmuoxkenne u pasButue pacteHuid. ['ameroputr u cnopodut. Meiios B
KU3HEHHOM LuKJIe pacteHuid. OOpa3oBaHue crop B THpolecce Meio3a.
l'amerorenes y pacreHnid. OIUIOOOTBOPEHHE U Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. [/[BoiiHO€ OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHHi. OOpa3oBaHue u
pa3BuTHE ceMeHH. MexaHU3Mbl PEeTyJsui OHTOT€HEe3a Y PaCTEeHUH U KUBOTHBIX

3.2

Ucropust craHOBiIEHHMST M pa3BUTUS TEHETUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHATUS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIeNIbHbIC
TEHbI, aJbTEPHATHBHBIC MPU3HAKH, JOMHUHAHTHBIA W PELECCUBHBIA MPHU3HAK,
TOMO3UTOTa, TETePO3UTOTa, YWCTas JUHUS, TUOPHUIBI, TEHOTHI, (EHOTHII.
OcHOBHBIE  METOABl TE€HETUKH: THOPUIIOJOTHYECKUN, IUTOJIOTHYCCKUH,
MOJIEKYJIAPHO-TEHETUUECKU I
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3.3

MonorubpuaHoe ckpemuBanue. [IepBoiii 3akoH MeHens - 3aK0H eAMHOo00pa3us
rubpuoB nepBoro nokoieHus. IlpaBmwiio nomuHupoBaHus. Bropoil 3akoH
Menpenss - 3aKOH paculelUIeHUs] Mpu3HakoB. LluTosiornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpEIIUBaHus. [ MIIOTe3a YUCTOTHI TaMeT.

AHanu3upyroiiee ckpemuBanue. [IpomMexyTouHbld XapakTep Hacjiel0BaHus.
Pacuiennenue npu3HakoB Npy HETIOJIHOM IOMUHUPOBAHUU.

JuruOpuaHoe ckpemyBanue. TpeTuil 3akoH MeHzAeNns - 3aKOH HE3aBUCHMOIO
HACJIeIOBaHWs ~ TpHU3HAKOB.  LluTonmormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIIMBaHUS.

CueruieHHoe HaciefoBanue npusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJICIOBAaHUE TE€HOB, HAPYIIECHHWE CUECIUICHUS MEXAY T'e€HaMH. XPOMOCOMHast
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENICHHs 1oJila. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii U TreTeporaMeTHbl 1moji. ['eHernueckas
CTPYKTypa TOJIOBBIX XpomocoMm. HacnenoBanue mNpu3HAKOB, CUEIUJIEHHBIX C
nosioM. ['eHoTwnm Kak 1enoctHas cucrtema. [lmedoTpornust - MHOXKECTBEHHOE
JIeiicTBe reHa. MHOKECTBEHHBIH ayuienn3M. BzammojeicTBHE HealIeIbHBIX
redoB. Kommementapaocts. Onuctas. [loaumepus

3.4

B3aumopeiictBue TeHOTMHA W cpenbl npu  GopMUPOBaHWUU  (PEHOTHMA.
N3menunBOCTh npu3HakoB. KauecTBeHHbIE U KOJIMUECTBEHHbIE IPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

Monudukamnonnass  u3MeH4YMBOCTb. Pomb  cpenbl B (OpMHUPOBAHUU
MoaupuKanMoHHON u3mMeHunBocT. Hopma peakuuu npusHaka. BapuannoHHbIN
psan u BapuanuoHHas kpusas (B. Horanncen). CpoiicTBa MoIu(pUKaIMOHHON
W3MEHYHUBOCTH.

I'eHoTunnueckass M3MEeHUMBOCTh. (CBOMCTBA T€HOTUIIMYECKOM HW3MEHUYMBOCTH.
Bupl reHOTUIIMYECKON U3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIllMOHHASI.
KoMOunatuBHas u3MeHYHBOCTh. Mel03 U TMONOBOM TMpoOILEecC - OCHOBa
KOMOWHATUBHOM M3MEHYMBOCTH. Poib KOMOMHATHUBHON W3MEHUHMBOCTH B
CO3/IaHUU TEHETUYECKOTO Pa3HOO0pa3us B Mpejiesiax OJHOTO BUA.

MyTauroHHass W3MEHYMBOCTh. BHIBI MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HMHAYLUUMPOBaHHbIE MyTaluu. SaepHele U
IHUTOIUIa3MaTHYeCKUe MyTaluu. COMaTUYECKUE U MOJOBbIe MyTauuu. [IpuamHbl
BO3HUKHOBEHMS MyTauuil. MyrareHsl M WX BJIUSHHE HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX PSAI0B B
HacnencTBeHHoM n3mMeHunBocTH (H.W. BaBunoB). BHesnepHas M3MeHYHBOCTh U
HAaCJIEACTBEHHOCTh

3.5

Kapunotun denoBeka. MexayHapoaHas MporpaMMa HCCIEIOBaHUS TIE€HOMa
yenoBeka. MeToapl  U3Y4EHUsT TEHETMKM  4YeJIOBEKa: TE€HEaJOTMYeCKUi,
OJIM3HELOBLIN, IIATOTEHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOe ONpeAcIICHUE TeHOTHUIIA;
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C TTOMOIIBIO
[MI[P-anamu3a. HacnencTBeHHble — 3a00jeBaHMS — 4elloOBeKa. [ eHHbIE U
XPOMOCOMHBIE 0oJie3HHU qeJIoBEKa. bonesnn C HacJeICTBEHHOU
MPEAPACIION0KEHHOCTHI0. 3HAUCHUE MEIUIIMHCKON TeHETUKHU B MIPEAOTBPALICHUN
M JICUEHUH I'eHEeTHYECKUX 3a00JieBaHui yeoBeka. CTBOIOBEIE KIECTKU

3.6

JloMecTukanus U Cenekiusa. 3apoKIACHUE CEJEKIMU U JIOMECTHKALMU. Y4EeHUe
H.M. BaBmioBa O LEHTpax HPOMCXOXKAECHUS W MHOrooOpasusi KyJIbTYpPHBIX
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pacteHuid. Ponb cenekuuy B CO31aHMM COPTOB PACTEHHM M MOPOJ JKUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH T'OMOJIOTUYECKHX pSAJIOB B HACIEICTBEHHOU
n3menuuBoctu H.W. BaBuiosa, ero 3naueHue i CENEKIIMOHHON pabOThI.
Metoabl  ceneKIMOHHONH paboThl. VICKYCCTBEHHBI OTOOp: MaccoBBIA U
WHIUBUYIbHBI. Ortanel KOMOHWHAIIMOHHON CEJIEKIIUU. UcneiTanue
MPOU3BOIUTENCH MO MOTOMCTBY. OTOOp MO TE€HOTHUIY C TOMOIIBIO OLICHKU
(dbeHoTHa NOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJI CEICKITMOHHON pa0oThl. PauanoHHbIi 1
XUMHUYECKU MyTareHe3 KaK HWCTOYHUK MYTalMil y KyJIbTYpHbIX GopM
opranusmoB. lcrosnb30BaHHE TI'€HOMHOIO DPEJAKTUPOBAHHUS U METOJIOB
pexombunanTHbeix JTHK 17151 momgydyeHust ucxXoiHOTo MaTtepuana Jjisi CEJIeKIHH.
[Tonyuyenue nonumnon1oB. BuyrpuBuaoBas rudbpuauszanus. bauzkopoactseHHoe
CKpeliMBaHue, wid HWHOpuauHr. HepoacTBeHHOe  CKpellMBaHHEe, WU
ayrOpunuHr. lerepo3uc M ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B
cenekunu. Otnanennas rubpunuzanus. [Ipeononenue Gecrioanss MEXBHIOBBIX
ruOpuaoB. JlOCTHXKEHUS CEJIEKIIMY PACTEHUH U )KMBOTHBIX

3.7

OOBEKTHI, WCIOIb3yeMble B OHOTEXHOJIOTHH, - KJICTOYHBIE UM TKAHCBBIC
KYJIbTYpHI, MHUKPOOPTaHU3MBbl, 1704 XapaKTEePUCTHUKA. TpaauuyoHHas
OMOTEXHONOTHSI: XJICOOTIEUCHHE, IIOJIYYCHUE KHCIOMOJOYHBIX MPOIYKTOB,
BUHOJIEME. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX
texnosoruit. [IpousBoacTBO Oenka, aMUHOKUCIOT M BUTAMHHOB. MICKycCcTBEHHOE
OIUIOJIOTBOpPEHHE. PEKOHCTpYKIMS SULEKIECTOK W KIOHUPOBAHUE >KUBOTHBIX.
Merto1 TpaHCIUTAHTAlUU AJI€P KIIETOK.

XpOMOCOMHAasi W TeHHas HWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha |
KoHcTpynpoBanue pekomOuHanTHeIXx JIHK. JlocTmxkenus u mepcreKTHBBI
XpPOMOCOMHOM ¥ TEHHOM WH)XXEHEepHH. MeauIuHCKue OHOTEXHOJIOTHH.
Hcmonn30BaHue CTBOJIOBEIX KJIETOK

Cucrema 1 MHOroo0Opa3ue OpraHn4eckoro Mupa

4.1

buonorunueckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHas  CHCTEMa
opranudyeckoro mwupa. [lpuHnunel kinaccudukanuu opranu3MoB. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPTraHU3MOB.

OCOOEHHOCTH CTPOCHUS W JKU3HEACATEIHPHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakTepuu, apxeu, OTHOKIETOYHBIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APyTUe
npotuctel.  KonoHWanbHble  OpraHu3Mmbl.  J[BUKEHHE  OJHOKJIETOYHBIX
OpPraHU3MOB: aMeOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3allliTa y OAHOKIETOYHBIX
OpraHu3MoB. Pa3apakMMOCTh y OJTHOKJIETOUYHBIX OPTaHU3MOB. TaKkCHUCHI

4.2

MHorokjieTounble  pacteHus. B3auMOCBSI3b  4acTeid  MHOTOKJIETOYHOIO
opranu3ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB MHOI'OKJIETOYHOTO OpraHU3Ma.
OpranusMm Kak eauHoe nenoe. TkaHW pacTeHWi. THIIBI pacTUTENbHBIX TKAHEM:
oOpa3oBaTenpHasi, IMOKPOBHAs, TMPOBOJAINAS, OCHOBHAS, MEXaHHYECKas.
OcobeHHocTH CTpOCHUS, PYHKITUN U PACTIONOKECHHS TKAaHEH B OpTaHax PacTCHHM

4.3

BereraTtuBHbIe U TeHEpaTUBHBIE OpraHbl pacTeHuil. OyHKIMKM OPTraHOB U CUCTEM
opranoB. Kapkac pacrenuii. J[BuKeHHE MHOTOKJIETOUHBIX PACTEHUN: TPOMU3MBbI
n Hactuu. [lormonieHue BOJIBI, YTJIEKHCIIOIO Ta3a M MHMHEPAJIbHBIX BELIECTB
pacrenusimu. J{pixanue pactenuid. Auddysus razoB yepes3 NOBEPXHOCTh KIIETKH.
TpancriopTHble cucTeMbl pacTeHuil. Beigenenue y pacreHuil. 3ammura y
MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna. CpeacrBa maccHBHOM M XHMHUYECKOU
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3amuUThl. DUTOHIUABIL.
PasgpaxxuMocTs M peryisinus y OpraHusMoB. PasgpakuMocTb M perymsauus y
MHOTOKJIETOYHBIX paCTCHUM. POCTOBBIE BEIIECTBA U MX 3HAYCHUE

4.5

MHOroKJIETOYHbIE  KMBOTHbIE. B3anMMOCBA3b 4YacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OPraHU3Ma.
Opranusm kak eauHoe nenoe. ['omeocras. Tkanu )KMBOTHBIX U YesOBeKa. THUIIbI
KUBOTHBIX TKAHEW: SNUTENUaIbHasl, COCAWHUTEIbHAs, MBIIICYHAsl, HEPBHAs.
OcoOenHoctr cTpoeHms, (QYHKIIMHA W paCMONIOKEHUsS TKAaHEH B oOpraHax
YKUBOTHBIX U YEJIOBEKA

4.6

Oprasbl U CUCTEMbl OPTaHOB UBOTHBIX. DYHKIIUU OPraHOB M CUCTEM OPIaHOB.
Omopa Tena opranu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpoeHHE M TUIIBI COCIUHEHUS
KOCTEH.

JIBI)KEHHE MHOTOKJICTOYHBIX JKMBOTHBIX. IluTaHme kuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. /Ipixanne xuBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIETOYHOE JbIXaHHE.

JlpIxaHue TO3BOHOYHBIX JKMBOTHBIX. JBOJIIOLIMOHHOE YCIIOKHEHHE CTPOSHUS
JIETKUX MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cuCTeMa YeloBeKa. MexaHu3M
BEHTHWSIIUKM JIETKUX Y NOTHI M MJICKONUTAIOMUX. TpaHCIOPT BEIIECTB Yy
opranu3MoB. TpaHCHOPT BemIeCTB y JKMBOTHBIX. KpoBeHOcHast cucrema U ee
opranel.  KpoBeHocHass  cucTeMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIeHUsl. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOEHHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX XHBOTHBIX. BbIieneHne y opraHu3moB. Briienenue y
KHUBOTHBIX. CoKpaTuTenbHble Bakyosuu. OpraHbl BbiieneHus. CBsi3b MOJOCTH
TeJa ¢ KPOBEHOCHOH M BBIJCIUTENILHON CUCTEMaMu. BhijienieHre y TO3BOHOYHBIX
KMBOTHBIX. 3allMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI W HX
NPOU3BO/IHBIE. Pa3ipakUMOCTh U PEryssiuus y OopraHu3MmoB. PaznpaxumocTs y
OTHOKJICTOYHBIX OPraHU3MOB. TakCUCHL. PazapakMMoOCTb W peryssiuus y
MHOTOKJIETOYHBIX pacTeHUH. POCcTOBbIE BellecTBa U UX 3HaYECHHUE.

HepBHas cuctema u pediaekTOpHAs peryisiiusi Y MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBHas cucrema u ee oT/iebl. DBOIIOIMOHHOE YCIIOKHEHHE CTPOCHHS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaGoTka anroputMoB U mporpamm s 3((EeKTHBHOW (YHKIMOHAIBHOM
aQHHOTAIlUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  INPOTEOMOB,  METabOJIOMOB
MHUKPOOPIaHU3MOB, PACTEHH, )KUBOTHBIX U YeJIOBEKa

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

5.1

Oprasbl ¥ CHCTEMBI OpraHOB 4YenoBeka. OTaembl TOJIOBHOTO MO3Ta TIO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pednekropHas nyra. be3ycioBHblEe U yCIOBHBIE
peduekcel. ['yMopanbHass perynsnus ¥ SHAOKPHHHAS CHUCTEMa J>KMBOTHBIX H
yenoBeka. JKene3bl YHIOKPUHHONW CUCTEMBI M UX TOPMOHBI. JleliCTBHE TOPMOHOB.
B3aumocBsi3p HepBHOW W SHAOKPUHHOW cucTeM. ['unoramamo-runodusapHas
cucrema. Pedekc u pedraexropnas ayra. besycioBHbie U yClIOBHBIE pedieKChl

5.2

3ammra opranu3ma ot Oonezneil. IMMmyHHas cuctema yenoBeka. Kiietounslit u
TYMOPaJIbHBIA WMMYHHUTET. BpOXXKIeHHBIN, MPHOOPETEHHBIN CcrenupuIecKuit
UMMYHHTET. Teopus KIOHaIbHO-celeKTUBHOro ummyHutera (II. Opaux, @.M.
bepuer, C. ToneraBa). BocmamurenbHble OTBETHI OpPraHU3MOB. Poib
BPOXJIEHHOT'O UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHU
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5.3

KpoBernocnasi cuctema u ee opranbl. Cep/iie, KPOBEHOCHBIE COCY/bI U KPOBb.
Kpyru xpoBoobparienus. Pabora cepiiia u ee perymnsius

5.4

Jpixanue yenoseka. Juddysus razos uepe3 moBepXHOCTh KIETKH. J{pIxaTenbHas
cucteMa uesjoBeka. JlpIxaTenbHas IMOBEPXHOCTb. Perynsiuus  AbIXaHUS.
JlpixaTenbHble 00bEMBI

5.5

[InmeBaputenbHast cuctema 4YenoBeka. OThenbl NHILEBAPUTEIBHOIO TPAKTA.
IInmeBapurenbHble  Kele3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE
MUIIEBAPEHUE

5.6

IlokpoBel m ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. CrpoeHue u
¢bynkunonnpoBanue Hepona. OunpTpanus, cekperus 1 00paTHOe BCaChIBAaHHE
KaK MEXaHU3Mbl paboThbl OpraHoB BbieneHuss. OOpa3oBaHue MOYH y YeJIOBeKa

5.7

JIBu>keHHe uernoBeka: MbllieuHas cucreMa. CKeleTHble MBIIIIBI U UX paboTa.
CrtpoeHue u TUIBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomonionHast  teopuss Y. JlapBuna. [Ipeamocbulku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HayyHas aearenbHocTh Y. J[apBuHa.

JBrokymue cuiibl 3BOJIIOIMK BUIOB 10 Y. JlapBuHy (BBICOKAasi MHTEHCHBHOCTH
pa3MHOXXEHHUS OpraHU3MOB, HAclIEACTBEHHAass HM3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U NCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrerndeckorr Teopuu sBomtonuu (CTDI). HelitpanbHas Teopus
sBomtonuu. CoBpeMeHHast HBOJIIOIMOHHAS OUOJOTHs. 3HAaYEHUE BOJIIOIIMOHHON
Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[lomynsanus kak >jaeMEHTapHas €AMHHMLA HBOMIOLMH. COBpEMEHHBIE METOJBI
OLIGHKM TE€HETHYECKOro pa3HooOpa3us U CTPYKTypbl nonyisuuil. M3MmeHeHue
reHoQoHJa TOMYJSIMU KakK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (GaKTOpbl (IBMXKYIIME CHJIBI) 3BOJIONMHM. MyTalMOHHBIN
npouecc. KomOunatuBHast u3MeHuuBOCTh. Jlpeild reHOB - ciiydaiiHble
HEHaNpaBJIeHHblE HM3MEHEHHs 4YacToT aieneil B mnonmymsiuuax. OQQexT
OCHOBATEJIS. Murpanumu. N3omsanuus MOMYJIALNN: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMooruyeckast (pernpoayKTUBHAs).

EctectBennbiii  orOOp - HampaBigoomuid  (aktop dBomonun.  DopMbl
€CTeCTBEHHOTO 0TOOpa: JBHXKYIIWH, CTaOWIM3HPYIOUINM, pa3pbIBAIOLIHIA
(nu3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OpraHM3MOB  KaK  pe3yiapTal  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE — mpucnocoOieHud y  opraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [lpumepsl npucnocoGnenuil y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum M CTpyKTypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKpodBoItonuu. M3omsanus - kimrodeBoi daktop BumooOpasoBanus. [lytu u
CHOCOOBI BUI000pa30BaHUS: aJIONaTPUUECKOE (reorpaduueckoe),
cUMIaTpudyeckoe  (dKosormdeckoe),  "MraoBeHHoe"  (TIOJUTIIIOWIU3AINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl HopMUPOBaHUS OHOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMOJIOTUU B Pa3pabOTKE HAYYHBIX METOIOB COXPAaHEHUS
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OnopasHooOpasusi. MHKPOIBOMIONUS W KOIBOJIOUMS Iapa3suTOB M HX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI
C HeH

6.3

Metoabl U3ydeHHsT Makpo3BOMIONMU. [laneoHTONOrHYECKnE METOABI MU3yUYCHHS
sBostoruu. Ilepexonnsie GopMbl U pUIIOreHETHYECKHUE PSAIbI OPTaHU3MOB.
Bbuoreorpadudeckne MeTo bl M3ydeHus 3Bononnu. CpaBHeHue (iopsl U (hayHbI
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emsn. Buapl-sHaeMuku u
PEITUKTHI.

OMOpHOJIOTHYECKHE M CPaBHHUTEIBHO-MOP(OIOTUYECKHE METOJbl H3YyUeHHS
3BOJIOLMM. ['€eHeTHuecKkue MeXaHM3Mbl 3BOJIOLMHM OHTOIEHE3a M IOSBJICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTMYHBIE  OpraHbl.
PynumeHntapHble  opranbl M aTaBU3Mbl.  MOJEKYISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE H  MaTeMaTHYeCKWe  METOAbl  W3YUCHHsSI  IBOJIOILUH.
I'omosnoruunsie reHbl. COBpeMEHHbIE METOAbI MOCTPOEHHs (PHIIOT€HETHYECKUX
JepeBbEB. XPOMOCOMHBIE MYTALlMU M SBOJIIOIUS TEHOMOB.

OOue 3aKOHOMEpPHOCTH (MpaBuiia) 3BostolMu. HeoOpaTMMOCTh 3BOJIIOLUU.
AnantuBHas paguanns. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIUU

6.4

HayyHble rumorte3sl NpPOMCXOXKACHUS JKM3HM Ha 3emie. AOuUoreHes W
naHcnepmus. /loHaydHble IPEACTaBICHUS O 3aPOXKICHUH JKU3HU (KPEALMOHU3M).
I'unore3a MOCTOSHHOIO CaMO3apOKIACHUS KU3HU U €€ ONPOBEPKEHHUE OIBITaAMU
®. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxoxaeHue Ku3HU U
acTpoOUONIOTHS.

OcHoBHbIE 3Tamnbl HeopraHudeckoi spomtouuu. [lnanerapHas (reosnoruueckas)
3BOMIOIUSA. XHMMHUYEcKass 5BOMIONMA. AOHOT€HHBIH CHHTE3 OpPraHUYEeCKHUX
BemectB u3 Heopranumdeckux. Ombit C. Mumiepa u I. Opu. O6pazoBanue
oJInMepoB U3 MoHoMepoB. KoauepsatHas runoresa A.M. Omapuna, runoresa
nepsuyHoro OymboHa Jx. XomnpaeliHa, reHermdeckas rumoreza I'. Memnepa.
Pu6osumel (T. Yek) m runmoreza "mupa PHK" V. I'mnbepra. ®dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopust 3emnu u Meronpl ee usydeHus. Vckonaemble opraHu4ecKHe OCTAaTKH.
I'eoxponomnorust u ee Meronbl. OTHOCUTENbHAs M aOCOJIOTHAsI FE€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKaa: 30Hbl, pbl, IEPUOJIBI, SITOXH.

HavanpHble 3Tanbl opraHndeckoi 3Boitonuu. IlosiBieHne u 3BOMIOLNS MEPBBIX
KJIETOK. OBomtouus MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MHKPOOHblE OWOIJIEHKHM KaK aHajor TMepBbIX Ha 3emie
coobmecTB. CTpoMaToauThl. [IpoKaproThl U 3yKaprUOTHI.

IIpoucxoxxaenue sykapuoT (CUMOMOTEHe3). DBOIIOIMOHHOE MPOHCXOXKICHUE
BUpYyCOB. IIpoHMcXoXkaeHME MHOTOKJIETOYHBIX OpraHU3MOB. BO3HHMKHOBeHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE OTalbl 3BOJIOIUN BBICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl
pactenuii. Beixon pacreHuid Ha cymry. llosBieHue CHOpOBBIX pPAacTeHUM U
3aBoeBaHMe uMH cymun. CemeHHble pacTeHus. lIponcxokaeHHe IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tanbl HBOJIOLUUM KHUBOTHOrOo Mupa. OCHOBHBIE apoMOpP(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBIEHUE COBPEMEHHBIX
TUoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3HB B BOAE. DBOJIIONMS TO3BOHOYHBIX.
[Tpoucxoxaenue ampuobuit u pentwimii. IIporcxoxneHne MICKONMUTAIOMNX H
ntun. [lpunnun xmoueBoro apomopgo3a. OcBoeHHe O€CHO3BOHOYHBIMU U
IT03BOHOYHBIMU KUBOTHBIMU CYIIIH.
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PazBuTue xu3HM Ha 3emiie 10 3paM U MEPUOJaM: apXel, IPOTEPO30id, MaIC030H,
Me3030M, KaifHo30i. OOmas XapakTepuCTUKa KIMMaTa M TE€O0JIOTHYECKUX
IIPOLIECCOB. [losiBnenue u pacuser XapaKTEePHBIX OpraHU3MOB.
VYrieobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BBIA COCTaB aTMochepsl.
MaccoBble BBIMUpAHUS - HKOJOTMYECKHE KpHU3HChl mponuioro. Ilpuuumubl n
CJIEICTBUSL MAacCOBbIX BbIMUPAaHUNA. COBPEMEHHBIN 3KOJOTMYECKUM KpU3HC, €ro
0COOEHHOCTH

6.5

Pasnenst u 3amaum anTponosoruu. Metoael aHTponosoruu. CTaHOBJIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE ITOJIOXKCHHE 4YEJIOBEKA.
CBuuerenbcTBa  CXOJCTBA  4YEJIOBEKa C  JKMBOTHBIMU:  CPAaBHHUTEIbHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3H0JIOr0-OMOXUMHUYECKHE,
noBefeHYeckue. OTauuus dYeloBeKa OT JKUBOTHBIX. IIpsMoxoxkiaeHue u
KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra U BTOPOHU
CUTHAJIBHOW CHCTEMBI.

JiBrwxyue cuiibl ((hakTopbl) aHTPONOIreHe3a: OMOJOrMYECKHe, COLUaIbHBIC.
CooTHoueHrne ONOIOTHIECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIUM AHTPOIIOTE€HE3a. ABCTPAIIONIUTEKHU - JBYHOTHE NPEAKHU JTOACH.
UYenoBek  yMenblii, II€pBbIE  M3TOTOBIEHUA Opyaui Tpyna. Yenosek
NpSIMOXOAAIIMM M TepBbI BBIXOJ JroAed 3a mpeaensl Adpuku. Yemosek
relaens0eprckuil - OOIUi MpenoK HeaHJepTabCKOTO YellOBeKa M YellOBeKa
pazymHOro. YenoBek HeaHAECPTAIBbCKHI Kak BHUJ JIIOAEH XOJOJHOTO KIUMaTa.
UYenoBek pa3syMHBI COBPEMEHHOIO THIIA, JEHUCOBCKHM YEJIOBEK, OCBOCHHUE
KOHTMHEHTOB 3a npeaenamMu AQpukH.

DBONIOIUS COBPEMEHHOT0 denoBeKa. EcTecTBeHHBI OTOOp B MOMYINSIIMSIX
yenoBeka. MyTallMOHHBIN nporece U noiauMmopdusM. ITlonynasiuoHHbIE BOJIHBI,
npeiid reHos, Murpauus U ">3Qpgext ocHoBarens" B MONYJSLUAX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. llomstue o pace. bonpmme pacel:  eBpomneouHas
(eBpasmiickasi), aBCTpajO-HErpoMaHas  (PKBaTOpuaibHas), MOHTOJIOUHAS
(asmatcko-amepukaHcKas). BpeMsa u myTu pacceneHMsl yelloBeKa IO IUIaHETe.
EnuHcTBO  uenoBeueckux pac. HayuHasd  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoOneHHOCTh YeNnoBeKa K pa3HbIM YCJIOBHSIM OKpY)KAIOIIEH Cpellbl.
Bnusiuue reorpaguueckoit cpeasl M apedida TeHOB Ha MOpQOJOTHIO U
(bu3MOoNOorHIo YeIoBeKa

OKOCHCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

Pazpnenbl u 3agaun sxosoruu. CBs3b HKOJIOTHU C IPYTUMU HAYKaMH.

Meroast sxosioruu. I[lomeBpie HAOMIOACHHUS. ODKCIIEPUMEHTHI B IKOJIOTHU:
MpUpOAHbIE W JabopaTopHble. MoJenupoBaHHE B HSKOJIOTHH. MOHUTOPUHT
OKpY’KaIoIel Cpeibl: TOKAIbHBIN, pETHOHABHBIN U TTI00aTbHBIN

7.2

Dkosorudeckre (akTopbl W 3aKOHOMEpPHOCTH ux paeiictBus. Knaccudukarus
IKOJIOTHUECKUX (PAKTOpPOB: aOMOTHUYECKHE, OWOTHYECKHUE, AHTPOIIOTCHHEIE.
OO0mwme 3aKOHOMEPHOCTH JCHCTBUSA d3KoOJIOTMUecKHX (¢aktopoB. I[IpaBmiio
munumyma (K. Inpenrens, 0. JInGux). TonepanTHOCTh. DBpUOMOHTHBIE
CTEHOOUMOHTHBIE OPTaHU3MBI.

Abnornueckue ¢akropsl. CBeT Kak sKomoruueckuil ¢akrop. JleicTBre pa3HbIX
YYacCTKOB COJIHEYHOIO CIHEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHUil W >KMBOTHBIX IO OTHOLICHHMIO K cBeTy. CHrHaibHas poJib CBETa.
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doronepuoam3M. Temmeparypa Kak dkosiorudeckuii  (dakrtop. JleicTBue
TEeMIIepaTypbl Ha opraiu3Msbl. [I0MKMIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBI.
OBpPUTEPMHBIE U CTECHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocte kak skojormueckuil ¢akrtop. IlpucmocobieHuss pacTteHHH K
nojjepkaHuio BogHoro Oananca. Knaccudukanus pacTeHUI 10 OTHOIICHUIO K
Bojie. [Iprcmoco6ieHust >KUBOTHBIX K M3MEHEHHUIO BOJHOTO PeXXHUMa.

Cpenbl oOWTaHMsSI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs,
ryOMHHAs — TOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKUE
0COOCHHOCTH cpel oOuTaHus opranu3moB. l[IpucrocobieHusi opraHu3smMoB K
KU3HU B Pa3HbIX CPEIaXx.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOAUYHbBIE
putMbl. [Ipucnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBUI
KU3HHU.

XKuznennrsie ¢popmbr opranu3moB. [lonstue o xuzHeHHOH (opme. KuzHeHHbIE
(GbopMBbI pacTeHMii: NIepeBbs, KYCTAPHUKH, KYCTAPHUYKUA, MHOTOJIETHHE TpPAaBbI,
oJHOJeTHUE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: TUAPOOHOHTHI, TEOOHOHTEI,
a’poOuoHTHL. OCOOEHHOCTH CTpOCHUS U 00pa3a )KU3HH.

buotnueckne QakTopel. Buasl OMOTHYECKHUX B3aWMOJCUCTBUN: KOHKYPCHIIHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapazutusMm, koomnepanus, MyTyalu3M,
KOMMEHCAJIA3M (KBapTHpPAHTCTBO, HaXJIeOHMYECTBO). Hetpoduueckue
B3auMoOJeiicTBUS  (Tomuueckue, Qopuueckue, (¢dadbpuyeckue). 3HaAYCHHE
OMOTHYECKMX B3aUMOJCHCTBUN ISl CYIIECTBOBAaHHUS OpPraHU3MOB B Cpejie
obutanus. [IpHHINI KOHKYPEHTHOT'O UCKIIIOUEHHS

7.3

DKOJOTHYECKHE XapaKTepUCTUKU monyisaiuu. [lomynsnus kak Ouoiorudeckas
cuctema. Posib HEOTHOPOTHOCTH cpeabl, PU3NUECKHX OapbepoB U 0COOCHHOCTEMN
OuoJ0THHM BUIOB B (POPMHPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYISILIUN.
OcHOBHBIE TOKa3aTeIN TMOMYJSINU: YUCIEHHOCTh, IJIOTHOCTb, BO3pacTHas M
MOJIOBAasi CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMIl POCTA, CMEPTHOCTb,
MUTpaIusi.

DKonoruyeckas CTpykTypa nonyisinuu. OIleHKa YHCIEHHOCTH MOIYJISLHUU.
JlunaMyKa MOMYJSIIIUU U €€ peryisaiusa. bruoTnyeckuili moTeHuan MOMmyJIsIuy.
MopenupoBanue JWHAMHKW monyinsanud. KpuBble pocTa  YHCIEHHOCTH
nonyssanur. KpuBble BeDKUBaHUS. Perynsiiuss 4MCICHHOCTH TMOMYJISAIUA: POJIb
(akToOpoB, 3aBUCAIIMX W HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpateruu BUIOB (r- u K-cTparerun).

[TonsTe 00 »3Komoruyeckoi Huiie Buga. Mectoobutanue. MHoromepHas
MoJenb 3kosnorndeckol HummM k.M. XartumHcoHa. Pasmepsl 3KOJOTHYECKOU
Huiu. [ToTennmanbHas 1 peaaTu3oBaHHAs HUIIH.

Bun xak cucrema nomynsuumid. Apeansl BUIOB. Buasl M uMX KU3HEHHBIE
CTpaTeruud.  3aKOHOMEPHOCTH  TMOBEAEHUS UM  MUTPALMA  KUBOTHBIX.
buonornueckrne HHBa3UH Yy>KEPOJTHBIX BUIOB

7.4

CooOmiectBa opranu3zMoB. buonenos u ero crpykrypa. CBs3u Mexay
opranuzMamu B OuoleHo3e. DKocucTeMa Kak OTKpeiTas cuctema (A.JDk.
Tencnu). OyHKIMOHANBHBIE OJIOKH OPraHU3MOB B 3KOCHUCTEME: HPOAYLEHTHI,
KOHCYMEHTBI, penyueHTsl. Tpoduueckue ypoBHu. Tpoduyeckue nenu u ceru.
AlGuoTtndeckue 0yioku 3kocucteM. [[ouBbI M Wbl B dKOcHucTeMax. Kpyroopor
BELIECTB U ITIOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeln 3KOCHCTEMBbl. buoMacca M mpoAyKius. DKOJIOTMYECKUE
MUPaMUIbI YUCEI, OMOMACCHI  SHEPTHH.
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HampaBnenHbie 3akOHOMEPHBIE CMEHBI COOOIIECTB - CyKIeccuu. IlepBudHbie U
BTOPUYHBIC CYKIIECCUM M WX MPUYUHBL. AHTPOIOICHHBbIC BO3JICHCTBUS Ha
cykneccun. KnumakcHoe — coobmiectBo.  buopazHooOpasuwe u  moJiHOTa
KpyroBOpOTa BEUIECTB - OCHOBA YCTOMYHBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBI. AHTPOIOI€HHbIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHo3. Paznuuus Mexay aHTpOIIOT€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.
Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI YpOoskocucTeM. ['opojickas dhiopa u
¢dayna. CuHaHTpONM3AIUS TOPOJICKON (ayHbl. bruomornyeckoe U X03sHUCTBEHHOE
3HAYCHHE arpO’KOCUCTEM M YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (POopMHUpOBaHUS
OCHOBHBIX B3aUMOJICHCTBUI OPIraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHEpPruM M BEIIECTB MEKIY CMEXKHBIMU SKOCUCTEMaMH. Y CTOMYMBOCTD
OpPraHu3MOB, TIONYJALMA H DKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U
AHTPONOTEHHBIX BO3JICHCTBUI

7.5

buochepa - oOmeranerapuas o6ojoyka 3emiid, TJ€ CYHIECTBYET WIH
cymiectBoBasia Jkm3Hb. Yuenue B.M. Bepuaackoro o Ouocdepe. OOGmactu
6uocdepsl u ee cocras. JKuBoe BemecTBo Ouocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cymiecTBOBaHMs Ouocepbl. OcoOeHHOCTH OHOchepbl Kak
rnobanpHOM  3KocHcTeMbl.  Jl[MHaMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHOr€OXMMHYECKHE LHKIBI (yriepoja, aszoTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanpHOCTh OnMocdepsrl. [lonarne o 6mome. OCHOBHBIC OMOMBI CYIIH: TYHIPA,
XBOWHBIE Jieca, CMEIIaHHblE M IIHPOKOJIMCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHUYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTHTeNbHBIA U
KHUBOTHBI MUp OMOMOB CYILIH.

Crpykrypa u (yHKIUS JKUBBIX CHCTEM, OL[EHKAa MX PECYpPCHOTO MOTEHIHala U
OouocdepHbIX QyHKIHI

7.6

DKosorn4YecKue KpU3KChl U X NpUUuHbL. BozneiicTBue uenoBeka Ha 6uocdepy.
3arpsi3sHEHUE BO3IYIIHOM cpenbl. OXpaHa BO3ayxXa. 3arpsi3HEHUE BOTHOM CpEJIbl.
OxpaHa BOJHBIX pecypcoB. Paspymienue nmousbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpONOreHHOe BO3JEHCTBUE Ha pacTUTENBbHBIA M KUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO M UBOTHOTO Mupa. OCHOBHBIE MPUHLUIBI OXPAHBI MPUPOJIBI.
Kpacubie kauru. Oco6o oxpansiemslie npupoausie Tepputopun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OCHOBHBIE TPUHIMIBI YCTOMYMBOTO pa3BUTHS 4YENOBEYECTBA U IPUPOJIBI.
PannonanpbHOoe  MpUPOAOIIONB30BAHME W COXpPaHEHHE  OMOJOTHYECKOIO
paszHooOpa3us 3eMiau

®opMbl, NEPUOANYHOCTb U MOPSAAOK TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M IMPOMEKYTOYHOM

arrecTauuu 00y4arommXxcs

[IpomesxyTouHas aTTecTanus Ha ypoBHE CpeHero oomiero o0pa3oBaHus MPOBOAUTCS B

COOTBETCTBUH C nonoxeHnneMm «O Gopme, MEPUOJUIHOCTH U MOPSJIKE TEKYIIET0 KOHTPOISI

yCIIEBAEMOCTH M MMPOMEKYTOUHOM aTTectanuu yyamuxcs ' BOY muneit Ne 373 MockoBckoro
paiiona Cankr [letepOypra. [IpomexyTouHast aTTecTaius MPOBOAUTCS 3a TOIYroaue B popme
ydyeTa TeKyIUX OTMETOK, 3a y4eOHBIN To1 — B (popMe ydeTa MoIyrofgoBeIX OTMETOK. Tekymmuit

KOHTPOJIb POBOJUTCS B OpMaxX yCTHOTO OTBETA HA BOIMPOCHI MO TEME, MHCbMEHHOM
KOHTPOJIBHOHN pa0oThI (BKIIIOYAIOIIEH TECTOBBIC 33/JaHUSI C MHOXKECTBEHHBIM M €TUHUYHBIM
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BbIOOPOM OTBETOB, 33JaHMsI C OTKPBITBIMU BOIIPOCAMU M JIp.), JAaOOPATOPHBIX M NMPAKTUUYECKUX
paboT, MPOEKTHBIX M UCCIIEAOBATENLCKUX paboT (MHINBUAYATbHBIX, TAPHBIX, [PYIIIOBBIX).

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

Buoaorusa. 10 xiaacce

1.buoJsiorusi Kak HayKa.

CoBpemeHHass OHMONOTHs - KOMIUIEKCHash Hayka. Kparkas ucTopusi pa3BUTHS OHMOJIOTHH.
Buonornyeckue Hayku W u3ydaemble UMH Tpobiembl. DyHIaMeHTaJIbHBIC, NPUKIAIHBIE U
IIOUCKOBBIE HAay4HblEe MCCIEJOBaHUSA B Ouojorud. 3HadeHue Ouonorud B (HOPMUPOBAHUU
COBPEMEHHOW €CTeCTBEHHO-HAYyYHOH KapTuHBl Mupa. [Ipodeccun, cBszaHHBIE C OHOJOTHEH.
3HayeHrue OMOJIOTHMM B MPAKTUYECKOM IEsTENbHOCTH 4YelIOBeKa: MEIUIIMHE, CEIbCKOM XO3SICTBE,
IIPOMBILUIEHHOCTH, OXPaHE IPUPOLBL.

Hemoncmpayuu:

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, 2XK.b. Jlamapk, U. [lapsun, Y. I'apsei, I'.
Mennens, B.W. Bepnanckuii, W.I1. [TaBnos, .. Meunukos, H.. Basunos, H.B. Tumodees-
Pecosckuit, Ix. Yorcon, @. Kpuk, /I.K. benses.

Taonuyvt u cxempr: "CBsi3b OMoI0rUU ¢ ApyrumMu Haykamu'", "Cucrema 6MONIOrHYecKUX HayK'".

2. /KuBble cUCTEMBbI M UX U3yYeHHeE.

JXKuBble cucTeMbl Kak TMpeaMeT u3ydeHus Ouojoruu. CBONCTBA KUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOT'O COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTbD, CIOKHOCTh U YIOPSAOUYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3AIIMsI, CAMOBOCIIPOU3BEICHHE, Pa3IPAKUMOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE. YPOBHM OpraHu3alMy JKUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHbIA, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYJISIMOHHO-BUA0BOM, IKOCUCTEMHBIN (OMOT€0IIeHOTHYECKHi), OnOoC(EepHBIil.
[Tporueccrl, mpoucxoAsimre B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO. JKHU3HB Kak (opma
cyliecTBoBaHUsl Matepuu. Hayku, n3ydaromiue »KuBble CHCTEMbI Ha pa3HBbIX YPOBHSIX OpraHU3AIINH.
W3ydyeHne >KuBBIX cucTeM. MeToasl Ouonornueckoil Hayku. HaOmionenue, wu3MepeHue,
AKCIIEPUMEHT, CUCTEeMaTH3als, MeTaaHanu3. [loHgaTHEe 0 3aBUCMMOIN M HE3aBUCUMOW NEPEMEHHOM.
[InanupoBanue skcnepumenTta. [locraHoBka u mpoBepka rumorte3. HyneBas runotes3a. Ilonsarue
BBIOODKH M €€ JOCTOBEpPHOCTh. Pa3z0poc B Ouojormuyeckux maHHBIX. OIlEHKa JOCTOBEPHOCTH
MOJIYYEHHBIX pe3yJbTaToB. [IpyUuMHBI HUCKaKEHUSI pe3ynbTaTOB dKcrepuMeHTa. llonsTue
CTaTHCTHYCCKOTO TECTA.

Tabauywvt u cxemot: "OCHOBHBIE IPU3HAKY kU3HU", "bronorudeckue cucremsl”, "CBolicTBa KUBOU
b 3

matepun", "YpoBHM opraHuzanmu kuBod mnpupozs!”, "CrpoeHue XMBOTHOW KieTku", "TkaHu

*HUBOTHBIX", "CucTreMbl oOpraHoB uenoBedeckoro opranusma', "buoreounenos", "buocdepa",

"MeToapl N3y4eHMsl )KUBOM PUPOIBI".

Oobopyoosanue: nabopaTopHoe O0O0OpyJOBaHWE I TIPOBEACHHUS HAOIIOJACHUN, W3MEPEHUH,
OKCIEPUMEHTOB.

Ilpakmuueckan padoma: "Vicnionb30BaHuE PA3IMYHBIX METOJIOB MPU U3YUYECHUH KUBBIX CUCTEM .

3. Buojiorus Kjierkmu.
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Krnerka - cTpykTypHO-(QDyHKIIMOHANbHAS €OUHHUIA KUBOTO. VCTOpHSI OTKpBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounass teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM KJIETOYHOW T€OpUU. MeTOolibl MOJEKYJISIPHON M KJIETOYHOU
Ouonornu:  MHUKpOCKONHUs, Xpomartorpadusi, d3IeKTpodope3, METOJ MEYEHBIX AaTOMOB,
muddepeHranbHoe HEHTPUPYTHpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu:
[Toptpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. [llneiinen, P. Bupxos, K.M. bap.

Taobnuuvt u cxemwr: "CBeToBOM MHKpOCKoOI', "DnekTpoHHBIH MuKpockon", "Mcropus pa3Butus
> >
METOAOB MI/IKpOCKOHI/II/I".

Oobopyoosanue: CBETOBO MMKPOCKOI, MHUKpOINpENApaTbl pPacTUTEIbHBIX, JKUBOTHBIX U
OaKkTepualbHBIX KIECTOK.

Ilpakmuueckaa padoma: "V3ydeHue METOMOB KICTOYHOM Owosoruu  (xpomartorpadus,
anekTpodopes, auddepennnanpaoe neHTpudyruposanue, I1[P)".

4. XuMu4yecKkasi OpraHu3anms KJIeTKH.

XHAMHMYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U YIbTPaMUKPO3JIEMEHTHL. Bona u ee poib Kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAaHUU KJIETKH, TEIUIOPEryJsiiui. MuHepanbHble
BEIIECTBA KJIETKH, UX Omojoruueckas posib. Pojip KaTHOHOB M aHHOHOB B KieTke. Opranundeckue
BellecTBa KJIETKU. buonornueckue mnonumepsl. benku. AMHUHOKUCIOTHBIH COCTaB OEJIKOB.
CrpykTypsl OenkoBoil Monekynbl. [lepBuuHas cTpykTypa Oenka, menTHaHas CBsA3b. BropuuHas,
TpeTUYHasi, YeTBepTUUHas CTPYKTyphl. [leHarypauus. CsoiictBa 6enkoB. Kinaccudukanus 6enkos.
buonorndeckue ¢yHkuun OenkoB. YriaeBoabl. MoHOcaxapu/ibl, JUcCaxapUabl, OJIUIOcaxapuiasl U
nonucaxapuabl. OOwmUMI TUIaH CTpoeHUs U (U3MKO-XMMHMUYECKHE CBOICTBA  YIJIEBOJOB.
buonornueckne ¢ynkuumm yraeBojoB. Jlumuasl. ['miapodunbHO-rHapodoOHBIE  CBOWCTBA.
Knaccudpukanus nunuaos. Tpurnuuepunsl, gochonunuibl, BOCKH, cTepouabl. buomornueckue
¢ynkuun aunuaoB. OOmue cBoicTBa OMOJIOrMYECKMX MeMOpaH - TEKy4yecTb, CIIOCOOHOCTH K
camo3aMblKaHMI0, mnoaynpoHunaemocts. Hykneunossie kuciotel. JJHK u PHK. Crpoenue
HYKJIEMHOBBIX KucnoT. Hyxmeoruasl. Ilpuniun xommuiemeHTapHocTH. IlIpaBuno Yapragda.
Crpykrypa JIHK - aBoitHas cnimpans. Mecronaxoxaenue u ouonornueckue ¢pyakuun JJHK. Buas
PHK. ®ynknun PHK B knetke. Ctpoenne monekyisl AT®. Makpospruueckue CBsI3H B MOJIEKYJIE
AT®. buonoruueckue ¢pyHkiun AT®D. BoccTraHOBIEHHbIE TEPEHOCYUKH, UX (YHKIIMHU B KIIETKE.
CeksenupoBanne JIHK. CrpykrypHas Ouosiorus: OuHOXMMUYeckHe M OHopuzndeckue
WCCJIEIOBAHMS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPHI OMOMOJIEKY.

Hemoncmpayuu:
[Toprpetsr: JI. ITonunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankmun, @. Canrep, C.
IIpy3unep.

Huazpammer: "Pacnipenenenue XMMHUYECKUX 3JIEMEHTOB B HEXUBOM mpupoze”, "Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KMBOM pupoze".

Taénuyvt u cxemwr: "llepuoandeckas TabIMIa XUMUYECKUX IeMEHTOB", "CTpoeHrne MOJIEKYIbl
Bozbl", "BemectBa B coctaBe oprann3MoB”, "CtpoeHue Mosekynbl 0enka", "CTpyKTypsl O€IKOBOM
mouiekyibl", "Ctpoenue Mosekyn yrieBonoB", "Crtpoenue monekyn iunuao", "HykinenHoBbie
kuciotsl", "CtpoeHnue Mosnekyiasl ATO".

Obopyoosanue: XuMHUYECKasi IOCyAa U 000PyAOBaHHE.
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Jlabopamopnuvie pabomoi:
1."OGHapy>keHre OETKOB C MOMOIIBIO KAYeCTBEHHBIX PEaKIHi'.
2."UccnenoBannue HyKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB".

5. CTpoenne n pyHKIHMH KJIETKH.

Tumbl KJIETOK: SyKapuUOTHYeCKas M TpokapuoThueckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
oOpa3oBanus ki1eTku. CTpoeHHE MPOKApUOTHUIECKOH KineTku. KilerouHast cTeHka OakTepuil U apXei.
OcCOo0eHHOCTH CTPOEHUs! reTepoTpOopHON M aBTOTPO(GHON MPOKAPUOTHUUECKUX KIETOK. MecTto u
poJib MpOKapHOT B OuoreHosax. CrpoeHne U (QPYHKIMOHHMPOBAHHE DYKAPHOTHUECKOW KIETKH.
[Tna3zmatnueckas memOpana (razmanemma). CTpykTypa IuiazmMaTuueckol memOpansl. TpaHcnopt
BEIIECTB Yepe3 IUIa3MaTUYeCcKyl0 MeMOpaHy: maccuBHBIN (nuddysus, obneryenHnas muddysus),
aKTUBHBIN (IEpBUYHBIM M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynpoHunaeMocTs MEMOpaHBI.
Paborta HaTpmii-KanueBOro Hacoca. DHAOIMTO3: MHHOIHUTO3, (aronnuTto3. Dk3ouuTto3. Kierounas
creHka. CTpykTypa M (pyHKIMM KJIETOYHOM CTEHKH pacTeHuid, rpuOoB. LluTomnasma. L{uto3ois.
[MuTockener. J{BuxxeHue nuroriazMel. Opranouabl KiaeTku. OnHoMeMOpaHHbIE OpraHOU/bl KIIETKU:
sppomazMatiueckass cetb (OIIC), ammapar ['onbmku, JU30COMBI, UX CTPOCHHE M (DYHKIMH.
B3aumocBs3p  0lHOMEMOpaHHBIX OpPraHou0B KiIeTKH. CTpOEHHE TIpaHyJIsSIpHOIO PETUKYIyMa.
Cunte3 pactBopuMblX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [agkuil (arpaHyisipHBbIil)
sHAOIUIa3MaTHUeCKui peTukynyM. CekperopHas ¢yHkuus anmapata [onbmxu. Tpasncnopt
BEIIECTB B KJIeTKe. Bakyonu pacturenbHbIx KieTok. Kierounslii cok. Typrop. IlonyaBroHOMHBIE
OpPraHoOM/Ibl KJIETKH: MUTOXOHAPHH, TUacTuabl. CTpoeHne W (QYHKIMHA MHTOXOHIPHUN W TUTACTHI.
[lepBryHbIE, BTOPUYHBIE U CIOXKHBIE IJIACTH/BI (POTOCUHTE3UPYIOIIUX 3yKapUOT. XJIOPOILIACTHI,
XPOMOIIIACTHI, JIEHKOMIACThI BhICHINX pacTeHuil. HememOpanHblie opranon bl kieTku. CTpoeHue u
(GyHKIMUM HEeMEeMOpaHHBIX OPraHOMIOB KIETKH. PubGocomsl. MukpoduinameHTsl. MplleyHble
kieTkd. Mukporpybouku. Kierounsiii nentp. CTpoeHue M JBUKEHHE JKTYTUKOB U PECHHYEK.
MukpoTtpybouku nuromiasmsl. LlenTpuons. Snpo. O6onouka sapa, XpoMmMaTuH, KapHoIUIa3ma,
AIpBIIIKK, WX CTpoeHHEe MU (QyHKUMH. SAnepHbiii OenkoBblii Marpukc. IIpocTpancTBeHHOE
pacroyio’)keHre XpomMocoM B HHTepdazHoM sjape. benku xpomatnHa - rHcTOHBL. Kietounble
BKJItOueHUsl. CpaBHHUTENIbHAS XapaKTEpUCTUKA KJIETOK JYKapuoT (pacTUTENbHOM, >KUBOTHOM,
rpubOHOI).

Hemoncmpayuu:
[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Taonuuwvt u cxemwvr: "CtpoeHue sykapuoTmueckol kierku', "CTpoeHHe KHUBOTHOW KIIETKH'",
"Ctpoenne pactutenbHorM  kietku', "Crtpoenme  mutoxoHapuu', "HAmppo", "Crpoenue
IIPOKAPUOTUYECKON KIIETKH".

Oobopyoosanue: CBETOBOW MHMKPOCKON, MHKPOIIPENApaThl PAaCTUTEIbHBIX, JKUBOTHBIX KIIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KJIETOK.

Jlabopamopnuvie pabomoi:
1. "M3yuenune cTpoeHns KJIETOK pa3InYHbIX OPraHU3MOB".
2. "MccnenoBanue mia3Moin3a v IeTIa3MoiIn3a B PpaCTUTEIbHbBIX KIIeTKax'".

Ilpakmuueckue padomul:
1."3ydenue cBOMCTB KJIECTOYHOI MeMOpaHbI'.
2. "MzydyeHue nBMKEHUS IUTOTUIa3Mbl B pACTUTEILHBIX KJIETKaX'".

6.00MeH BellecTB U NpeBpallleHne JHEPruM B KJIeTKe.
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AccuMWIISIIAS. ¥ AUCCUMMIISIMSL - JBE CTOPOHBI MeTabonmu3Ma. TwIbl oOMEHa BEIECTB:
aBTOTPO(HBIA U TeTepOTPOQHBIH. YUyacTue KUCIOpoaa B OOMEHHBIX Ipoleccax. DHEPreTHIecKoe
obecrieuenne kietku: npespamieane AT® B oOMeHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep
peakuii KIeTo4Horo merabonmsma. OEpMEHThI, UX CTPOCHUE, CBOWCTBA M MEXAHU3M JCHCTBHS.
Kodepmentbl. Otimunsi GepMEHTOB OT HEOPraHWYECKHUX KaTajau3aTopoB. BelKu-aKkTHBATOphI U
OeNKU-MHrHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMNA OT Pa3IUYHBIX (PaKTOPOB.
[lepBUYHBII CHHTE3 OpraHUYECKUX BemiecTB B KieTke. DorocuHTe3. CBeTOBas U TeMHOBas (a3bl.
[TpoxykTHBHOCTH (oTOCHMHTE3a. BnusHMe pa3nuuHbIX (AKTOPOB HA CKOPOCTh (POTOCHHTE3A.
3nayenne  (QortocuHTe3a.  XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:
HUTpUULIHUPYIONTHE OaKTepuHu, Kene300aKTepuH, CepoOaKTEepuu, BOJOPOJIHBIE OaKTEpPHUH.
3HayeHrne XeMOCHHTEe3a. AHa’poOHbIe opranu3Mbl. Buasl Opoxkenus. [IpogykTsl OpokeHUs U HX
UCTIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHM3Mbl KaK OOBEKTHI OHOTEXHOJOTHH H
BO30yauTenn  Oone3Heil.  AlpoOHBIE  OpraHM3Mbl.  JTambl  JHEPreTHYEecKOro  oOMeHa.
[ToaroroBuTeNbHBINA 3Tar. [JMKONMNM3 - OECKUCIOPOAHOE PACHICIUICHUE TIIOKO3bI. bronorundeckoe
OKHCIICHHE, WU KIETOYHOE JbIXaHWe. Pojb MUTOXOHApPUI B Tmporeccax OHOIOrHYecKOro
okucnenus. llukmuueckue peaknuu. OkuciaurenbHoe ¢Gochopunupoanue. [IpenmymiecTa
a’poOHOTO TyTH 0OOMEHA BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETUICCKOT0 0OMEHA.

Hemoncmpayuu:

[Hoptpetsr: . [Ipuctiu, K.A. Tumupsszes, C.H. Bunorpanckuii, B.A. Durensrapar, [1. Mutuenn,
I'.A. 3aBap3uH.

Taoauywt u cxemwr: "dotocuntes", "DHepreTudyeckuii oomen", "bruocunres 6enka", "Crpoenue
¢depmenra", "Xemocunres".

Oobopyooeanue: CBETOBOW MUKPOCKOII, 000PYI0BaHUE SISl IPUTOTOBIICHUSI IOCTOSTHHBIX U
BPEMEHHBIX MUKPOMPEIapaToB.

Jlabopamopuwvie pabomoi:

1. "M3yueHue kaTalIuTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha IIPUMEpPE aMUJIa3bl WK KaTanassl)".

2. "U3ydyenue GpepMEHTaTUBHOIO PACIIEIUIEHUs IEPOKCHIA BOAOPOAA B PACTUTEIbHBIX U )KHUBOTHBIX
KJeTKax'".

3. "CpaBHeHue npoueccoB (POTOCHHTE3a U XEMOCHHTE3a".

4. "CpaBHeHHe NPOLIECCOB OPOKEHUS U IbIXaHUA".

7. HacaeacTBeHHast HHPOPMALUA M peajiM3alus ee B KJIeTKe.

Peakiun matpudnoro cuHTe3a. [IpUHIIMIT KOMIUIEMEHTApPHOCTH B PEAKIUAX MaTPUYHOTO
cuHTe3a. Peanmzanms HacnenctBeHHoW wuHMopmaruu. [‘eHeTHYeCKWid KOA, €ro CBOWCTBA.
Tpanckpunuus - MarpuuHblii cuHTe3 PHK. IlpuHUuMnbel TpaHCKpUNIMHU: KOMILJIEMEHTAPHOCTD,
AQHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTD. TpaHCIsIus U ee dTansl. Yyactue TpancnopTHeix PHK B
OnocuHTe3e Oenka. YcnmoBus OmocuHTe3a Oenka. KomupoBanue amuHOKHCHOT. Ponb pubocom B
ouocuHTe3e Oenka. OpraHu3aiys reHoMa y MIPOKaApUOT U DYKApUOT. Perymsius akTUBHOCTA T€HOB
y mpokapuoT. ['unote3a omepona (®. XKako6, K. Mano). Perymsiiusi 0OMEHHBIX TPOIECCOB B
kietke. Knetounsnii romeoctas. Bupychl - HekjeTouHble ()OPMBI )KU3HU U OOJUTATHBIC TTapa3UTHI.
CTpoeHue MPOCTHIX U CIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruodaroB. BupycHbie 3a00neBaHUs
4enoBeKa, >KMBOTHBIX, pactenuid. CITU I, COVID-19, conmanpHbie 1 METUITUHCKUE TIPOOIEMBI.

Hemoncmpayuu:
[Toptpetsr: H.K. Konsuos, /.. UBanOBCKuUi.

Taoéauywt u cxemwr: "buocuntes 6enka, "I'enernueckuii koxa", "Bupycer", "bakrepuodaru".

Ilpakmuueckasa padoma: "Co3nanvie Mojenu Bupyca'.
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8. AKu3HeHHbII MUK KJIETKH.

Knerounslif nuki, ero nepuozs! 1 peryisanus. Matepgaza u Muto3. OcoOEHHOCTH ITPOLIECCOB,
nporekaromux B uHTepdaze. IloaroroBka kinerku K jeneHuro.  [IpecuHTternyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IE€PHOBI
untepdazel. Marpuunsiii  cuHte3 JHK - perumkamusa. [lpunnuner  perumkanuun  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTHBHBIA  CHUHTE3,  AHTUIAPALIEIBHOCTh.  MexaHu3M
permukanuu JIHK. Xpomocomsbl. Ctpoenue xpomocoM. Ternomepsl U Ternomepasa. XpOMOCOMHBIN
HAOOp KJIETKM - KapuOoTUIl. JIMIUIOMAHBIA W rarmiouaHbIE HaOoOpsl XpomMocoM. I'omosoruyhsle
xpoMmocoMsl. [TonoBeie xpomocomsl. [lenenne knerku - Muto3. CTaguu MUTO3a U IPOUCXOLSILNE B
HUX mpoueccsl. Tumsl muto3a. KapuokuHe3 u 1uTOKHMHE3. buonormyeckoe 3Ha4yeHUME MHUTO3A.
Perynsauuss murornyeckoro umkia kietku. [Iporpammupyemas kietoyHas rubenb - amornros.
Knerounoe s1po, XxpoMocoMbl, pyHKIIMOHAJIbHAS TEHOMUKA.

Taonuuvt u cxemwr: "XXvznennoid nuK kiaetku", "Murtos", "Ctpoenue xpomocom", "Perukanus
JIHK".

Qobopyooeanue: CBETOBOW MUKPOCKOII, MUKpOIIpenaparsl: "MuUTO3 B KJIeTKaxX KOpeIIKa Jyka'.

Jlabopamopnuvie pabomot:
1. "U3yyeHue XxpoMOCOM Ha rOTOBBIX MUKpOIpenaparax'.
2. "HabmogeHue MuTO3a B KJIETKaX KOHUMKA KOPEITKa Jyka (Ha TOTOBBIX MUKpOIIpenaparax)".

9. Ctpoenue u GpyHKUMU OPTaHU3MOB.

buonoruueckoe pazHooOpaszue OpTaHU3MOB. OHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOEHHUS U SKU3HEAEATEIbHOCTH OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, ApPYyTUe
npotuctsl. KosjoHnanbHble OpraHu3Mbl. B3anMOCBsA3b 4YacTell MHOTOKJIETOYHOIO OpraHu3Mma.
TkaHu, opranbsl U cucteMbl opraHoB. OpranusMm kak enuHoe nenoe. ['omeocras. TkaHu pacteHHil.
Tunsel pacTUTENbHBIX TKaHeil: oOpa3oBaTellbHas, IOKPOBHas, MPOBOAALIAS, OCHOBHAs,
MexaHudeckasi. OcoOeHHOCTH cTpoeHMs, PYHKIMIA U pacnojoXKeHUs TKaHeW B OpraHax pacTeHUM.
TkaHM >XMBOTHBIX M 4YEJIOBEKA. THWIBI JKMBOTHBIX TKAHEW: JIUTEIHAIbHAs, COCAVMHUTENbHAs,
MbllIeyHas, HepBHasg. OCOOEHHOCTH CTpOeHMs, (PYHKIMI M pacroioXeHus TKaHeH B opraHax
KUBOTHBIX M 4enoBeka. Opranel. BeretaTuBHbIE M I€HEpATHBHBIE OpPraHbl pacTeHUu. OpraHel U
CUCTEMBI OPraHOB XMBOTHBIX M uenoBeka. DyHKuMM OopraHoB M cucteM opraHoB. Omopa Tena
opranm3moB. Kapkac pacreHnil. CkeneTsl OJHOKIETOYHBIX M MHOTIOKJIETOYHBIX >KMBOTHBIX.
Hapy»xHblii 1 BHyTpeHHUN ckeneT. CTpOeHUE U TUIIBI COEAMHEHMS KOCTEeH. [IBMKEHNE OpraHu3MOB.
JIBuKeHHe OJHOKJIETOYHBIX OPraHu3MOB: aMeOOMJIHOE, JKTYTMKOBOE, pecHU4Hoe. JIBukeHue
MHOTOKJIETOYHBIX PACTEHUMH: TPONM3MBl M HACTUU. [[BUKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX U
YyeJIoBeKa: MblledHas cucrema. Pedexe. CkeneTHble MBIIIIIB U UX padoTa. [luTanne opraHM3MOB.
[Tornouienure BOAbI, yIIIEKUCIIOTO ra3a U MUHEPAIBHBIX BEIIECTB PACTEHUAMH. [IuTaHue )KUBOTHBIX.
BHYTpUINIOJIOCTHOE W BHYTPUKIETOYHOE MHILEBapeHHe. I[IuTaHue MO3BOHOYHBIX IKHBOTHBIX.
Otpensl nuiIeBapuTENbHOrO Tpakrta. [lnmeBapurensHble skenes3bl. lIumeBaputenbHas cucTema
yenoBeka. Jlpixanue opraHu3MoB. [[pixanue pacteHuil. [Ipixanue >kuBoTHbIX. [uddys3us ra3os
yepe3 MOBEpXHOCTh KiIeTku. KoxkHoe npixanue. J[pixarenbHas moBepxHocThb. JKabepHoe U JerouyHoe
ApIxaHue. J{pIXaHWe MO3BOHOYHBIX )KMBOTHBIX M 4€JI0BEKA. DBOIIOIUOHHOE YCIOKHEHUE CTPOCHHUS
JIETKUX T03BOHOYHBIX >KMBOTHBIX. /JlpIxaTenbHas cucreMa uesnoBeka. MeXaHHW3M BEHTUIISILMU
JEeTKUX y NTUL M MJeKonuTaromux. Perymsanus neixanus. JlpixaresnbHble oObeMbl. TpaHcropT
BEILECTB Y OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMBI pPACTEHHUH. TpPaHCIOPT BEIIECTB y >KUBOTHBIX.
KpoBeHocHas cucreMa u ee opranbl. KpoBeHOCHAst CUCTEMA TO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
Cepaiie, KpOBEHOCHBIE COCYABI U KpoBb. Kpyru kKpoBooOparieHusi. DBOMIONUOHHbIE YCI0KHEHUS
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CTPOEHHUSI KPOBEHOCHOM CHCTEMbI IO3BOHOYHBIX >KMBOTHBIX. PaboTa cepama u ee perymsuus.
Boinenenue y opranusMoB. Beinenenue y pacrenuil. Boinenenue y kMBOTHBIX. COKpaTUTENIbHbIE
BakyosH. Opraunsl BeiaeneHus. OuibTpanus, cekpeuus U o0paTHOE BCAaChblBAHUE KaK MEXaHU3MbI
paboThl opraHoB BblaeneHus . CBA3b MOJIOCTU TeJla C KPOBEHOCHOM M BBIJCIUTEIBHON CUCTEMAMHU.
Beienenne y nmo3BOHOUYHBIX JKMBOTHBIX U uesoBeka. Ilouku. CtpoeHue M (QyHKIMOHMpPOBaHHE
Heppona. OOpa3oBaHME MOYHM y 4YEJIOBEKA. 3allMTa Y OPraHU3MOB. 3allUTa y OJHOKIJIETOYHBIX
opranu3MoB. Criopbl OakTepuil M IUCTHl MPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTEHHM.
Kytukyna. Cpencra nacCUBHOM U XMMHUYECKOH 3aUThl. DUTOHIMIBI. 3alllUTa Y MHOTOKJIETOUYHbIX
AKHUBOTHBIX. [IOKPOBBI M MX NMPOU3BOAHBIE. 3allUTa opraHu3ma ot OosezHeil. IMMyHHas cuctema
yenoBeka. KIeTOYHBIH W TYMOpPaJIbHBIA HMMMYHUTET. BpOXJACHHBIW U NPUOOpPETEHHBIN
cneunuyecknii UMMyHHTET. Teopus KiIoHaIbHO-celekTuBHOro ummyHurera (I1. Dpmux, ©.M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBEThl OPraHu3MOB. Posib BpOXK/IEHHOIO UMMYHHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00sIeBaHUH. Pa3apakuMocTh U perynsnust y opranu3MoB. PazapaxuMoctsb
Yy OJHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. Pa3apaxuMocTs M perymsiuust y pacteHuil. PoctoBble
BEIIEeCTBA M UX 3HaueHWe. HepBHas cuctema u peduiekTopHasi peryisnus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIIOLMOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOM CHCTEMBI Y KUBOTHBIX.
OTnenbl TOIOBHOTO MO3Ta MIO3BOHOYHBIX KUBOTHBIX. Pediekc u peduexropHas nyra. besycnoBHbie
U ycJoBHbIE peduiekchl. I'yMopanabHas peryyisuus U SHAOKPUHHAS CUCTEMA KMBOTHBIX U YEJIOBEKA.
JKene3bl SHIOKPUHHOW CHCTEMBI U MX TFOPMOHBI. JlelicTBHME TOPMOHOB. B3auMOCBSA3b HEPBHOU U
SH/I0KPUHHOM cucteM. ['unoranamo-runodusapHas cuctema.

Hemoncmpayuu:
IToptper: N.II. I1aBnoB.

Taoauywsr u cxemwr: "OnHOKIETOUHBIE Bogopociu”, "MHoroknetounbslie Bogopocnu", "bakrepun",
"ITpocreiimue”, "Opransl IBETKOBBIX pacTeHui", "CHcTeMbl OpraHOB MO3BOHOYHBIX KUBOTHBIX',
"BuyTtpeHHee crpoeHune HacekoMblx", "Tkanm pacrtenuit”, "KopneBblie cucremsl”, "CtpoeHue
crebns", "Crpoenwe nucrtoBod TutactTuHKU", "Tkanm >kuBoTHBIX", "Ckener uyenoBeka',
"IlnmeBapurensHas cuctema", "KpoBeHocHas cucrema", "JlpixarenbHas cuctema', "HepBHas
cucrema", "Koxa", "Mpimeunas cucrema', "BeigenurensHas cucrema', "OHIOKpUHHAs cuctema',
"Ctpoenue wmpimubl", "Ummynuter", "Kumeunononoctueie", "Cxema mnNuTaHUs pacTeHH",
"KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX KHUBOTHBIX", "CTpoenue ruapsl”, "Ctpoenue ninaHapuun',
"BuyTpenHee crTpoeHue aoxaeBoro uepBs', "HepBHas cuctema pui0", "HepBHas cucrema
narymku", "HepBHas cuctema npecmbikatonuxcs”, "Hepsrast cucrema ntunl", "HepBHas cucrema
miekonuraronux", "HepBHas cucrema uenoseka', "Pediexc".

Oobopyoosanue: CBETOBOM MHUKPOCKOI, MHKpPOINPENApaThl  OJHOKJIETOYHBIX  OpPraHWU3MOB,
MUKpOIpenaparbl TKaHeW, pPaKOBHHBI MOJUTIOCKOB, KOJIJIEKIMHM HACEKOMBIX, UTJIOKOXKUX, >KUBBIE
HK3EMIUIAPhl KOMHATHBIX PAaCTeHUH, repOapuu pacTeHUi pa3HbIX OTAEJIOB, BIAXKHBIC MpenapaTsl
’KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIMH OECITO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE M1 AEMOHCTPALUMU TOYBEHHOTO M BO3AYIIHOTO MHUTAHUS PACTCHUH, PACIICIUICHUS
KpaxMmaia u OelTKOB IMoj JeicTBUeM (EepMEHTOB, 00OpYJAOBaHUE I JIEMOHCTPAIIMU OIBITOB TIO
U3MEPEHUI0 JKU3HEHHONM €MKOCTH JIETKMX, MEXaHM3Ma JbIXaTelbHbIX JIBUKEHUH, MOZIEIN
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

Jlabopamopnuvie pabomoi:

1. "U3yuenue TkaHe# pacTeHu".

2.JlaGopartopHast pabora "M3y4ueHue TKaHeH )KUBOTHBIX "
3.JIaboparopHas pabota "M3yueHne opraHoB IBETKOBOT'O PACTEHUA".

10. PasmMHoO:KeHHe U pa3BUTHE OPTaHU3MOB.
@opMBI pa3MHOKEHHUS OpPTraHU3MOB: Oecrojoe (BKIIOUYash BEreTaTUBHOE) M IMOJOBOE. Bumbl
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0ecronoro pa3MHOXKEHHUS: MOYKOBaHHUE, CIOPYISNUs, (parmMeHTauus, kioHupoBaHue. [lomoBoe
pasmHoxkeHue. [lonoBeie kneTku, win ramersl. Meiio3. Craguu meiiosa. [loBegenue xpomocom B
Mmenoze. KpoccruHrosep. buonornueckuii cMbICi Mei03a U MOJI0BOro npouecca. Meno3 u ero Mecto
B JKM3HEHHOM IMKJIe opranu3MoB. [IpensaponpiiieBoe pazsutue. ['amMerorenes y >KHUBOTHBIX.
[TonoBeie xene3bl. OOpazoBaHuMe M pa3BUTHE IMOJOBBIX KieTOK. CriepMaToreHe3 U OOTEHE3.
Crpoenue moyioBbIX KieTok. OMIog0TBOpEeHHE U AIMOPHOHAILHOE Pa3BUTHE KHUBOTHBIX. CIIOCOOBI
OIUIOJOTBOPEHUS: HapyXHOe, BHyTpeHHee. [lapreHorenes. HnuBuayanbHOE pa3BUTHE OPraHU3MOB
(oHTOTEHE3). DMOPHUOIIOTHS - HayKa O Pa3BUTHUU OpraHu3MoB. Ctajauu >MOpUOreHe3a >KMBOTHBIX
(ma mpumepe garymku). JpoOnenme. Tumbl  apoOneHus. OcoOeHHOCTH  APOOJICHUS
MJICKOTIMTAIONIUX. 3apOJbIIIeBble JUCTKU (TacTpyisiuusi). 3akiiaJka OpraHoB W TKaHEH U3
3apOIBIIIEBHIX JTUCTKOB. B3auMHOE BIIMSHUE YacTEH pa3BUBAIONIETOCS 3apo/ibliia (3MOpHOHaAIbHAS
MHAYKINS). 3aKJIajKa IIaHa CTPOSHUS )KUBOTHOTO KaK pe3ybTaT HepapXUUEeCKUX B3aUMOCHCTBHIA
reHoB. BiusiHue Ha SMOpHOHATIBHOE Pa3BUTHE PA3IMUYHBIX (DAKTOPOB OKpyKaromien cpeabl. Poct u
pa3ButTHe XKUBOTHBIX. [locTamOpuonaneHeli nepuoa. IIpsMoe u Hempsimoe pasButue. Pa3zsutue c
MeTaMopdo30M y OECIO3BOHOYHBIX W ITO3BOHOYHBIX JKMBOTHBIX. bBHOJOrMYeckoe 3HAYCHHE
IOpPSIMOTO M HENPSIMOIO PAa3BUTHUS, UX PACHpOCTpaHEHUE B Ipupone. Twumsl pocTa >KUBOTHBIX.
@DakTOphl PETyJSAIUU POCTa JKUBOTHBIX M uenoBeka. CTaauy MOCTIMOPHUOHAILHOTO PAa3BUTHUS Y
JKUBOTHBIX U 4enoBeka. [lepuoapl oHTorenesa yenoBeka. CTapeHre U cMepTh Kak OMOJOTHYECKHE
nporeccel. PasMHOXKeHne u pa3BuThe pacteHuil. I'amerodut u cnopodur. Meiio3 B )KU3HEHHOM
nukie pacteHuil. OOpazoBaHue cmop B Ipolecce Meio3a. [‘amerorenes y pacTeHHMIA.
Or1010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB. JIBOWHOE OMIOAOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHHe U pa3BUTHE CEMEHU. MexaHU3MBbl PETyJsSIUU OHTOTeHe3a Y PacTeHUU U
JKUBOTHBIX.

Hemoncmpayuu:
[Toptpetsr: C.I'. HaBamun, X. [lIneman.

Tabnuyst u cxemwvr: "BereraruBHoe pasmHokeHue", "Tumbl 0Oecronoro pa3MHOXKEHHs'",

"PasmHoxeHne ximamugomoHanbl", "PazMHoxkeHue sBriensl”, "PazmHoxenue ruapel”, "Meiios",

"Xpomocomsl", "I'ametorenes", "CtpoeHue giinekyieTku u crnepmarozouaa’, "OCHOBHbIE CTaIuu

onrorenesa", "[Ipsimoe u Henpsimoe passutue", "Pa3sButue Maiickoro xyka", "Pazsurue capanun',

"PazButne nsarymku", "J[BoiiHoe omionoTBOpeHHE y LBETKOBBIX pacTeHuil", "CTpoeHue cemsiH
"

OJIHOZIOJIBHBIX U JBYJNOJBHBIX pacreHuit", "JKusHeHHBIN LUK MOpckod KamycTsl", "JKu3HEeHHBIN
ki mxa", "Ku3HeHHbI Uk manopotHuka”, "JKU3HEHHBIN IIMKIT COCHBI'.

Oobopyoosanue: CBETOBON MMKPOCKOI, MUKPOIPENaparsl SSHIEKIETOK U CIIEPMaTO30UI0B, MOJEIb
"Ik pa3BUTHS JATYIIKA".

Jlabopamopuvie pabomur:
1."W3y4yeHune cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIpenaparax".
2. "CTtpoeHue OpraHoB pa3MHOXEHHS BBICIIMX pacTeHui".

Ilpakmuueckasn padoma. "BbigBIeHUWE NPU3HAKOB CXOJCTBA 3apOJBINIEH  MO3BOHOYHBIX
KUBOTHBIX".

11. 'eHeTHKA - HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB.

VcTopus CTaHOBJIEHUS U Pa3BUTHUA T'€HETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oTedecTBEHHBIX y4eHBIX B pa3BuTuu reHetuku. Padorsr H.K. Konbiosa, H.W.
BasunoBa, A.H. benozepckoro, I'.JI. Kapmeuenko, HO.A. ®ununuenko, H.B. Tumodeera-
PecoBckoro. OCHOBHbIE T€HETUYECKME IIOHSATHS M CHMBOJBL. ['OMOJIOTMUHBIE XPOMOCOMBI,
aJuleNIbHBIE TE€HBbl, AJIbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIM IPHU3HAK,
TOMO3HUI0Ta, TeTepO3UroTa, YUCTas JIMHUS, TMOpUIbI, TeHOTHMN, (eHOTHN. OCHOBHBIE METOJIBI
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TeHETUKU: THOPUOTOTUYECKHH, IUTOIOTUYECKUH, MOJIEKYIIPHO-T€HETUYECKUH.

Hemoncmpayuu:
IToptpersr: I'. Menpens, I'. ne @pus, T. Mopran, H.K. Konsnos, H.M. Basunos, A.H.
benozepckuii, I'.JI. Kaprieuenko, FO.A. ®ununmyenko, H.B. Tumodeen-PecoBckuii.

Taoéauywt u cxemwr: "Metoasl renetuku", "CxemMbl CKpelIBaHus".

Jlabopamopnasn paboma: "]JIpo3oduna kak 00bEKT TCHETUYECKUX UCCIICIOBAHUN".

12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH.

Mounorubpuaaoe ckpernmBanue. [lepBbrii 3akoH MeHens - 3aKOH eIMHO00pa3usi THOPUIOB
neporo nokosieHus. IIpaBuno nomunupoBanus. Bropoil 3akoH MeHzaens - 3aKOH paclIerIeHUs
npU3HaKoB. [{uTomornyeckue OCHOBBI MOHOTHOPUIHOIO CKpeliuBaHus. ['UmoTe3a YuCTOTHl ramer.
AHanusupytoliee ckpemrBanue. [IpoMexyTouHblil XapakTtep HacienoBaHus. PaciuerieHue
IPU3HAKOB IIPU HENOJIHOM JOMHHUpOBaHUM. Jurnbpuanoe ckpemusanue. Tperunit 3akoH Menaens
- 3aKOH HE3aBUCHMMOrO HacjeJ0BaHUs IpHU3HAKOB. LluTonmormyeckue OCHOBBI JUTHMOPHIHOTO
ckpemBanud. CueruieHHoe HacienoBanue mnpusHakoB. PaGotsl T. Moprana. CueruienHoe
HAaCJIeI0BAHME T€HOB, HApYyLICHUE CLEIUICHWs MEXJIy TI€HaMH. XpPOMOCOMHas Teopus
HaCJIEACTBEHHOCTU. ['eHeTHKa nosna. XpoMOCOMHBI MEXaHU3M OINpEAENeHUs Iona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN oJ. ['eHeTnyeckast CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue Npu3HAKOB, CLEIJICHHBIX C MOJOM. I'€HOTHII Kak LEJIOCTHAsI CUCTEMA.
[IneroTponusi - MHOKECTBEHHOE JCHCTBHE I'eHAa. MHOXKECTBEHHBIM ayienu3M. B3aummonernicrsue
HeaJIeNbHbIX TeHOB. KommemeHtapHocTh. Omnucras. Ilomumepus. I'eHeTMdecKuil KOHTpPOJIb
Pa3BUTHSI PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a Takke (U3MOJIOIMUECKUX MPOLIECCOB, MOBEACHUS U
KOTHUTHBHBIX (pyHKIMHA. ['eHeTHueckne MexaHu3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS
"X035iMH - mapasuT" U "X034uMH - MUKpoOMOM". ['eHeTHueckrne acmeKThl KOHTPOJIS M M3MEHEHHs
HacJIeICTBEHHON MH(OPMAIIUH B TOKOJIEHUAX KJIETOK U OPTaHU3MOB.

Hemoncmpayuu:
IToptpetsr: I'. Mennens, T. Mopras.

Taonuyvr u cxemwr: "llepBelii u BrOpol 3akoHbl Mengaena", "Tperuit 3akoH Mengens",
"AHanu3upytoiee ckpemuBanue”, "Henomnnoe nomunupoBanue", "ClemieHHOe HacledoBaHUE
npusHakoB y aposo¢uisl”, "['eneruxa nona", "Kapuotun yenoseka", "Kapuotun apozodunsr”,
"Kapuorun ntuusl", "MHo)xecTBeHHbIN ayuienu3M', "B3aumoaeiictBue reHoB".

Oobopyoosanue: Mosienb ISl IEMOHCTPAIIMU 3aKOHOB €IMHOO0pa3usi THOPUIOB EPBOTr0 MOKOJIEHUS
U pacLIeIUIeHUs MPU3HAKOB, MOJEIb JJIs JEMOHCTpallMM 3aKOHa HE3aBUCUMOIrO HAcJeJI0BaHUs
IPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMM CLEIUIEHHOTO HAcJIEOBaHUsI IPHU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpotipenapart: "JIpozodua".

Ilpakmuueckue padomui:
1. "U3yuenue pe3ynbTaToB MOHOIHOPUIHOTO CKPEIIUBAHUS Y IPO30(pUIIbI".
2. "llpaktnyeckas padora "M3ydeHue pe3yabTaToB TMTHOPUIHOTO CKPEIIMBAHUS Y APO30(UITHI .

13. 3akoHOMEpPHOCTH U3MEHYUBOCTH.

B3aumopneiictBue reHoTMna W cpeabl npu  GopMupoBaHuM (peHorumna. M3MEHYHBOCTH
npusHakoB.  KadecTBEHHbIE M KOJMYECTBEHHbIE  NPU3HAKK. Buabpl  M3MEHYMBOCTHU:
HEHACJIECTBEHHAass W HacleACTBEHHas. Monaun(pukalmoHHas HW3MEHYMBOCTb. Ponb cpeabl B
dopmupoBaHUN MOIUGPUKAIIMOHHONW M3MeH4MBOCTH. Hopma peakiuu mnpusHaka. BapualrroHHBIH
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psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIU(PUKAIIMOHHON H3MEHYHUBOCTH.
I'enoTunuyeckas U3MEHYHUBOCTbD. CBOHCTBAa  I'€HOTHUIINYECKOH H3MEHYHUBOCTH. Bunnr
FeHOTUITMYECKOW M3MEHYMBOCTU: KOMOMHATHBHAA, MyTallnoHHas. KoMOnHaTHBHAS U3MEHYHUBOCTD.
Meiio3 ¥ TOJOBOH MPOIECC - OCHOBA KOMOMHATHBHOW H3MEHYHUBOCTH. POJIb KOMOWHATHUBHOM
M3MEHYUBOCTU B CO3JJaHUH T€HETUYECKOro pa3HOOOpa3us B Ipejeiax OJHOro Buaa. MyTranuoHHas
W3MEHYMBOCTb. BuUIBI MyTauuii: TEHHbIE, XPOMOCOMHbIE, TeHOMHbIC. CHOHTaHHBIE U
WHIYLMPOBAHHbIE MyTalluu. SlaepHble W LUTOIUIa3MaTuyeckue Myrtauud. ComaTHdyeckue u
MoJIOBbIE MyTaluu. [IpuurHbBl BOSHUKHOBEHUSI MyTaluil. MyTareHsl 1 UX BIUSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAallMOHHOI'O Mpouecca. 3aKOH T'OMOJIOTMYECKHMX PSAJAOB B HACIEICTBEHHOU
u3menunBoctu (H.M. BasuiioB). BuesinepHast U3MEHUMBOCTh M HACJIEICTBEHHOCTbD.

Hemoncmpayuu:
[Toptpetsr: I'. ne @pus, B. Moranncen, H.. BaBunos.

Tabnuysr u cxemvr: "Bunmbl usmeHumBocTH', "MoauduKalMOHHAs  W3MEHYHMBOCTH',
"KomOunartuHass usmenuuBocts", "Metios", "OmiogorBopenue", "I'eHeTnueckue 3a00JIeBaHUS
yenoBeka'", "Bunpl mytanmii".

Obopyoosanue: xvBble U TepOaAPHBIC K3EMIUIIPHl KOMHATHBIX PAaCTeHUH, pUCYHKH (poTorpadun)
KUBOTHBIX C PA3IMYHBIMUA BUAAMU N3MEHUUBOCTH.

Jlabopamopnasa paboma: "ViccnenoBanue 3akOHOMEpHOCTEH MOIUGMUKAIMOHHONW W3MEHYHBOCTH.
[TocTpoeHure BapralMOHHOIO psijia U BApUALlMOHHOW KPUBOM'.

Ilpakmuueckasn padoma: "Mytanuu y 1po30dmiisl (Ha rOTOBBIX MUKpoOIpenaparax)".

14. I'eneTuka 4ejioBeKa.

Kapuotun denmoBeka. MexayHapoaHash MporpaMma HCCIEIOBAaHUS T€HOMa 4YeJIOBeKa.
MeToapl M3yYeHUsS TEHETUKH 4YelIOBEKa: T'eHEaJOoTHYeCKHil, OJM3HEIOBbIM, UTOTeHETHUYECKUN,
MOMYJISIIUOHHO-CTATUCTUYECKUN,  MOJEKYJIsIpHO-TeHeTHYeCKuil. COBpPEMEHHOE  OMpe/eeHue
TE€HOTHIA: MMOJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomoibto [I1P-
ananm3a. HacnencrBenHsie 3a0oeBaHus 4ernoBeka. ['eHHbIE U XpOMOCOMHBIE OOJIE3HM YeJIOBEKa.
bone3nn ¢ HaciaeACTBEHHON NPEeApacloNOKEHHOCTbIO. 3HAYEHUE MEIULMHCKOW TEHETHKU B
MPEIOTBPAIIEHUN U JICYCHUU TEHETHYECKUX 3a00JeBaHUN dYelloBeka. MeIUKo-rTeHEeTHYeCKoe
KOHCynbTHpOoBaHHe. CTBOJIOBBIE KieTKU. [loHsATHE "reHernueckoro rpysa". DTHUYECKHE ACTIEKTHI
WCCJIEIOBaHMI B 00JACTH PEIaKTHPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK. | eHeTnueckne (GpakTopbl
MOBBIIIICHHOW YYBCTBUTEIBHOCTH 4YeNOBEKa K (PU3UYECKOMY M XHUMHUYECKOMY 3arpsi3HEHUIO
OKpY’Karomien cpepl. ['eHeTndeckas mpeapacioaoKeHHOCTh YeJIOBEeKa K TTATOJIOTHSIM.

Taonuust u cxemot: "Kapunorun yenoseka", "MeToapl H3y4eHU T€HETUKH YeJI0BEKa',
"T'eHeTHUecKre 3a00IeBaHUs YeIOBeKa' .
Ilpakmuueckaa padoma: "CoCTaBICHHE U aHATIU3 POJOCIOBHON".

15. Cesekuusi OpraHu3MoB.

JloMecTukanusi W CeJIeKIuA. 3apoKICHUE CEeJNeKIMM W JoMecThukanuu. Ydenue H.HM.
BapunoBa o LlenTpax mpoucxokaeHUs © MHOT00Opa3us KylIbTypHBIX pacTeHui. Ponb cenexuuu B
CO3JJaHUU COPTOB PACTeHUI W MOpoJ] KUBOTHBIX. COpT, MOpoja, MITaMM. 3aKOH TOMOJOTHYECKUX
pAlloB B HaciencTBeHHOW uaMmeHuumBocth H.M. BaBwioBa, ero 3HaueHue sl CEJIEKIMOHHOM
paboTbl. MeTo/Ibl CeNeKIIMOHHON paboThl. VICKyccTBEHHBIN OTOOp: MAacCOBBIM M WHAMBHUIYATbHBIH.
Otanbl KOMOWHAIIMOHHOM ceyieKiuu. VcmbITaHue TpOM3BOAMTENCH MO TOTOMCTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKH (PEHOTHIA TOTOMCTBA M OTOOP MO T€HOTHUITY C IMOMOIIBI0 aHAN3a
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JHK. MHckyccTBeHHBIM MyTareHe3 KaK METOJl CEJICKIIMOHHOM paboThl. PammanvoHHBIH U
XUMHUYECKHH MyTareHe3 Kak HCTOYHHMK MyTalluil y KyJIbTYpHBIX (opM opranu3mMoB. Mcrnonb3oBanue
T€HOMHOTO PEJIAKTUPOBaHUS M MeETOJ0OB pekoMOuHaHTHBIX JIHK mis monydeHus MCXOTHOTO
marepuana i  cenekuuu. Ilomydyenume monuruionoB. BHyTpuBHMIOBas —TUOpUAM3AIUAL.
bru3kopoaCcTBEHHOE CKpelMBaHWe, WIM WHOpuAMHT. HepoJacTBeHHOE CKpeluBaHue, WIH
ayropununr. 'eTepo3uc u ero nmpuuyuHbl. Vcnonb3oBaHue rerepo3uca B ceneknuu. OTaaieHHas
rubpunuzanus. [Ipeogonenue Oecruiogusi MEXBUIOBBIX THOPUIOB. JIOCTHDKEHHS CENEKIIUU
pacTeHui 1 KUBOTHBIX. COXpaHEHUE U U3yUYEHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U
WX JTUKUX POJAMYCH JUIsl CO3AaHMS HOBBIX COPTOB U THOPHIOB CEIIbCKOXO3SIMCTBEHHBIX KYIBTYP.

Hemoncmpayuu:
[Toptpetsi: H.W. BaBunos, U.B. Muuypun, I'./[. Kapneuenko, ILI1. JIykbsinenko, b.JI. Acraypos,
H. bopnoyr, 1.K. benses.

Tabauyst u cxempr: "L{eHTPBI TPOUCXOXKACHUS U MHOTOOOpa3usl KyJIbTYpHBIX pacTeHuid", "3akoH
TOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHON m3MeHuuBocTu", "Mertoasl cenekuuu', "OTaaneHHas
rubpuauzamus’”, "MyTtarenes".

Jlabopamopnuvie pabomoi:
1. "U3y4yeHnue copTOB KyJIbTYPHBIX PACTEHUN U MOPOJ] IOMAIIIHUX KUBOTHBIX".
2. "3yueHne METOI0B CEJIEKIINU PacTeHUH "

Ilpakmuueckan padoma: "lIpuBrBKa pacTeHUi".

Jkcekypcua:. "OCHOBHbIE METOJIbI U JOCTHDKCHUS CEJIEKIIMM PAcTeHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUJIEMEHHYI0 (GepMy, COPTOUCIBITATENbHBIN YYacTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOyYHUBEPCUTETA WIIM HAY4YHOTO IIeHTpa)".

16. BuorexHoJ0rus ¥ CHHTETHYECKAS OMOJIOTHS.

OOBeKThl, HCIONB3yeMble B OHOTEXHOJOTMH, - KJIETOUYHBIE M TKaHEBbIE KYJIbTYpBI,
MHUKPOOPTaHU3MBl, MX XapakTepUCTUKA. TpagulMoHHAas OMOTEXHOJOIHsA: XJeOomeueHue,
MOJIyYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenHE. MukpoOuosnornueckuii cuHte3. OObEeKTHI
MHUKpOOHOJIIOTHYEeCKUX TexHonorui. [Ipon3BoacTBO Oenka, aMMHOKUCIIOT U BUTaMUHOB. Co3llaHue
TEXHOJIOTMM M MHCTPYMEHTOB LEJIECHANPABICHHOIO HM3MEHEHUs U KOHCTPYHPOBAHUS I'€HOMOB C
LEJIbIO TOJIyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIIUX HE BCTPEYAIOLIUECS B IPUPOAC
OouocunTeTHueckue mytu. Knerounas unxenepus. MeToibl KyJabTyphl KJIIETOK U TKaHEH pacTeHHi 1
*UBOTHBIX. KpuoOGanku. Comaruueckas TrUOpUIM3aMsl M COMATUYECKMA SMOpHOTEHE3.
HUcnonp30oBaHWe TramiouioB B  CEJIEKIMH pacTeHUul. VCKYCCTBEHHOE  OIUIOJIOTBOPEHUE.
PexoHCTpyKIMS AMLEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. MeETOX TpaHCIIaHTalUU SAEp KIETOK.
XpoMOCOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha M KOHCTPYHMPOBAHHE
pexoMmOuHanTHBIX JIHK. JlocTikeHuss M TNepCreKTUBBI XPOMOCOMHOM W TE€HHOW HWH)KEHEpUH.
OKOJIOTUYECKHE W 3TUYECKHE MpOoOJIeMbl T'eHHOW WH)KeHepHH. MeauIMHCKHE OHOTEeXHOIOTHH.
[Toctrenomuass  uudpoBas  memuiumua.  [II[P-nmuarHoctuka.  MeTraOonoMHBIA  aHAIU3,
TE€HOLICHTPUYECKUIT aHANM3 IMPOTEOMa YeJIOBEKa JUI OLIEHKM COCTOSIHHS €ro  3J0pOBBS.
Hcnonb30BaHue CTBOJIOBBIX KIETOK. TapreTrHas Tepanus paka. 3D-0nouHxeHepus Ui pa3paboTKu
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKMX TEXHOJOIMH, CO3/JaHUsl KOMIUIEKCHBIX TKaHEH
COYETAaHUEM TEXHOJIOTUH TpexMepHOro OMOMpPUHTHHTA U ckaddonauHra A pemeHus 3agad
NEPCOHANM3UPOBAHHOM MeauiuHbl.  Co3JaHuMe BEKTOPHBIX BaKLMH C LEJNbI0 O0ecredeHus
KOMOWHUPOBaHHOM 3amuThl OoT Bo3Oyauteneit OPBU, ycraHOBIeHHE MOJEKYISIPHBIX MEXaHU3MOB
¢dbyakunonupoBanus PHK-comepxammx BUPYCOB, BBI3BIBAIOIIMX OCO0O OIMAacHBbIC 3a00JIeBaHUS
YeJIOBEKA U JKUBOTHBIX.
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Taonuubvt u cxemor: "VIconb30BaHHE MHUKPOOPTaHU3MOB B TMPOMBIIIJIEHHOM IPOU3BOJACTBE",
"Knerounas unxenepus'", "['eHHast unxenepus'.

Jlabopamopuasa paboma: "VIzyuenne o0beKTOB OMOTEXHOJIOTUH".

Ilpakmuueckan paooma: "llonydeHre MOJOYHOKHUCIIBIX TPOTYKTOB" .

Ikekypeua. "buorexHonorus - BaKHEWIIas IIPOM3BOJIMUTENIbHAs CHUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMUYECKOE IIPOU3BOJICTBO)".

BuoJgorus. 11 kiaacc

1. 3apo:kaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeCTABIEHUI B OHOJIOTHH.

OpomonmonHas teopus Y. JlapBuna. IIpennocbuiki BO3HUKHOBEHUS JapBUHU3Ma. JKU3HB U
Hay4yHas nestenbHocTh Y. JlapunHa. [[Brkyiiue cuisl sBomonMu BuaoB 1o Y. apBuny (Bbicokas
WHTCHCUBHOCTh Pa3MHOXKEHHUS OpPraHU3MOB, HACJEACTBEHHAs W3MEHUYMBOCTb, Oopbba 3a
CYIIIECTBOBaHHE, €CTECTBCHHBI M MCKYCCTBEHHBIH 0TOOp). OQopMIileHHE CHHTETHYECKOW TEOpUU
somonnu (CTD). HeiitpanbHas Teopust sBoiroruu. CoBpeMEHHas SBOJIOIMOHHAS OMOJOTHS.
3Ha4YeHre SBOIOIIMOHHON TeOpUH B (POPMUPOBAHIH €CTECTBEHHO-HAYYHOI KapTHHBI MHPA.

Hemoncmpayuu:
[Toptpetsl: Apucrorens, K. JIunneit, XK. Jlamapk, 3. Cent-Unep, XK. Kroswe, Y. JlapBun, C.C.
Yersepukos, M.1. [lImaneraysen, . Xonnein, [I.K. benses.

Taonuyvr u cxemwr: "Cuctema xuBoit npupoas! (o K. Jlunuero)", "JlecTHUIA )KUBBIX CyLIECTB (IO
Jlamapky)", "MexaHu3sMm GOpPMHpPOBAHUS TPHCIIOCOONCHUM Yy pacTeHUH M KUBOTHBIX (IO
Jlamapky)", "Kapra-cxema wMapuipyra nyremectBuss Y. Jlapsuna", "Haxonku Y. [lapsuna",
"dopmbl 60pbOBI 3a cymecTBoBaHue", "[lopoasl ronyOeit”, "MHoroobpasue KyJIbTypHBIX (OpM
kanyctbl", "Ilopoasl momamHux >kKMBOTHBIX", "Cxema o0pa3oBaHus HOBBIX BHIOB (rmo Y.
Hapeuny)", "Cxema COOTHOLIEHMS MABWXKYIIMX cuia 3Boarouuu”, "OCHOBHBIE IOJIOXEHUS
CHHTETUYECKON TEOPUHU IBOTIOIUN".

2. MUKpPO3BOJIIOINS U €€ Pe3yJibTaThl.

[lomynsimust kak »yeMeHTapHas enuHuna dBomonud. COBpeMEHHbIE METObl OLEHKU
TeHETUYECKOr0 Pa3HOoO0pa3us M CTPYKTYpbl momyisuuil. M3meHenne reHogoHa NOMYIISAIUM KakK
AJIEMEHTApPHOE HBOJIIOLIMOHHOE SBJIEHWE. 3aKOH TIeHeThdeckoro pasHoBecus JIxk. Xapaum, B.
BaiinGepra. DnemeHTapHble (akTOpbl (ABMKYILIKE CHUJIbI) SBOJIONMH. MYyTallMOHHBIM MpoIiecc.
KomOuHnaTuBHas n3MeHUYMBOCTb. Jlpeiid) TeHoB - ciiydaiiHble HEHANpaBJICHHbIE U3MEHEHUS! 4acTOT
aiieneld B nonyssiusax. ekt ocHoBatens. Murpanuu. M3onauus nonyasuuii: reorpaduyueckas
(mpocTpaHCTBEeHHAas1), Ouoyornyueckas (penpoaykTuBHast). EcrecTBeHHbIN 0TOOpP - HampaBIIsSIOLIMNA
daktop HBomouuu. DopMBI  €CTECTBEHHOTO OTOOpa:  JBWXKYIIUH, CTAOMIM3UPYIOIIUMN,
paspeiBatomuii  (qu3pynTuBHEI). [lonoBoit oTOop. BO3HHKHOBEHHE U HSBONIOIHS COIMATHLHOTO
MOBE/IEHNS JKUBOTHBIX. I[IpHCIOCOOIEHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOIIOIHH.
Bo3nukHoBeHHE MpHCIIOCOOIeHUN Yy opraHu3MoB. Apomopdo3sl u uaumoagantanuu. llpumepsr
MPUCTIOCOOJICHUH Y OpraHu3MoB: Mopdosornyeckue, (U3HOIOTHUECKHE, OHOXHMHUYECKUE,
noBefeHueckue. OTHOCHTENBHOCTh MPUCIOCOOJIEHHOCTH OpraHuM3MoB. Bupu, ero kpurtepuu u
CTpyKTypa. BumgooOpa3oBanue Kak pe3ysibTaT MUKPOIBOMIONWW. M3o0isius - kitodeBor ¢dakTop
BupooOpazoBanus. Ilytu um cnocoObl BHI000pa3oBaHus: ajuionaTpuyeckoe (reorpagpuyeckoe),
CUMITaTpUYeCcKoe  (PKOJOrMYecKoe), '"MrHoBeHHoe"  (TOJMUIIOWAM3AIUs,  TUOPHIU3AIN).
JUTMTenbHOCTh  ABOJIOIMOHHBIX  MPOIECCOB. MexaHu3Mbl  (OPMHUPOBAHUSA OHOJOTHYECKOTO
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pazHooOpa3us. Poib 3BOMIOIMOHHONW OHWOJOTHM B pa3pabOTKEe HAyYHBIX METOIOB COXPAHCHHS
Onopa3zHooOpazus. MHUKPOIBOMIONHS W KOABOJIOLMS TApPa3HTOB MU HMX X035€B. MeXaHHU3MBI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

Hemoncmpayuu:
[Toptpetsr: C.C. YerBepuxos, 3. Maiip.

Taonuuvt u cxemor: "MyTauronHas usMeHuuBocTs", "[lonynsunonnas cTpykrypa Buaa", "Cxema
MposIBJICHUST 3aKkoHa Xapau-BaitnOepra", "JIBwkymme cwibl 3Bomonuu”, "DKolmorudeckas
U30JISAIUS TOMYIISAUi ceBaHCKOU (openu", "['eorpadudeckas U301 TUCTBEHHHUIIBI CHOUPCKON
Y JTUCTBEHHULIbI naypckoit", "TlonynsiimoHHbIe BOJHBI YUCIAEHHOCTH XUITHUKOB U kepTB", "Cxema
neicTBusl ectecTBeHHOTO oroopa", "dopmbel 6oprObI 3a cymecTBoBanue", "WHAycTpuabHBINA
MEJIaHu3M", "XuBple  mcKommaeMmeie", "[lokpoBUTEILCTBEHHAs ~ OKpacka  KMBOTHBIX',
"TIpexynpexaatomiasi oKpacka )XuBOTHBIX", "®u3nonornyeckue aganranun”, "IIpucmocodieHHOCTh
OpraHu3MoB U ee oTHocuTenbHOCTh", "Kpurepuu Buga", "Buasi-neoiinuku", "CTpykTypa BUaa B
npupojae", "CnocoOsl BuaooOpazoBanusi", "['eorpaduueckoe BHI000pa3oBaHUE TpeX BHUIOB
nauaeimei”, "Dkomormdyeckoe BupooOpazoBaHue BuAoB cuHuUL", "[lomumiouasl pacteHmin",
"KanycTHo-peneunsiii rubpun'.

Obopyoosanue: repOapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydesa ITUI] U 3Bepel ¢ mpUMepaMu
Pa3IUYHBIX PHCIIOCOOJICHHUH, Yydelsla NTHIl U 3Bepell Pa3HbIX BUAOB, TepOapry pacTeHUH OJIU3KUX
BUJIOB, 00pa30BaBIINXCS PA3TUIHBIMHA CIIOCOOAMH.

Jlabopamopnuvie pabomoi:

1. "BrisBieHHE N3MEHYUBOCTH y 0cO0€il ogHOoro Bua'.

2. "I[IpucnocobyieHns: OpraHU3MOB U UX OTHOCHUTENIbHAsS 11€7I€CO00Pa3HOCTD .
3. "CpaBHeHuUE BUI0B 110 MOP(OIOTHYECKOMY KPUTEPHIO".

3. MakpodBoIonus 1 ee pe3yabTaThl.

Metoael u3ydyeHHs Makpo3Boironuu. [laneoHTosOrnyeckue MeTonbl M3Y4YEHHs! SBOJIIOLMM.
[Tepexonnbie ¢Gopmbl U (PUIOTEHETHYECKHUE pPsAbl OpraHu3MoB. buoreorpadpuueckue MeTOIbI
u3ydeHus sBostounu. CpaBHeHUEe (UIOpbl U (ayHbl MaTEPUKOB U OCTpOBOB. buoreorpagpuyeckue
obmactn 3emau. BuAbI-OHAEMUKM M PEIMKTBL. OMOpPUOJOTHYECKHE U  CPaBHUTENIBHO-
MOp(}OJIOrMYecKre METOAbl H3Y4YeHMs] HBOJMIOUMU. ['eHeTHuecKkne MeXaHU3Mbl HBOJIIOLUU
OHTOI€HE3a U IOSIBJICHUS JBOJIOLMOHHBIX HOBLIECTB. |'OMOJIOTMYHBIE M aHAJIOTMYHBIE OpPTaHbI.
PynuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKUE, OUOXMMUYECKUE H
MaTEMaTUYECKUE METOABl M3Yy4EHHUsS SBONIONMM. ['omonormusble reHsl. COBpEMEHHBIE METOABI
MOCTPOCHUS (PUIIOTEHETHUECKHUX JIEPEBHEB. XPOMOCOMHBIE MyTaIlH U 3BOJIOLKS reHoMOB. Ob1mue
3aKOHOMEPHOCTH (mpaBuiia) s3Bomonud. HeoOpaTuMocTh 3BOMIONMM. AJanTHBHAs paauariys.
HepaBHOMEPHOCTH TEMIIOB IBOJIIOIIHH.

Hemoncmpayuu:
IToptpetsr: K.M. bap, A.O. Koanesckuii, ®. Mromiep, O. I'ekkes.

Tabauysl u cxemor: "dunorenernueckuit psa momaaun", "Apxeontepukc”, "3Bepo3yObie sieps”,

"Creronedans!”", "Puanodburtsl”", "CeMeHHBIEe nanmopoTHUKH", "buoreorpadrnueckne 30851 3emuan"

2 2 2 2

"Ilpetid xontuHeHTOB", "Penmukrtel", "HauanpHble cTamguum  OMOPHOHAIBHOTO  Pa3BUTHS

MMO3BOHOYHEIX KUBOTHBIX", "["'OMOIOrMUHEBIE M aHanornyHele oprausl”, "Pyanments!”, "ATaBu3Mb!"

2 2

"XpomocoMmHble Habopbl yenoBeka U mmmmanze”, "[maBHble HanpasieHus sBomouuun”, "OOmue
3aKOHOMEPHOCTH 3BOJIFOLIAM .

O6opynoBaHue: KOJUIEKLIHMH, TepOaphH, MYJSHKH HCKOMAEMBIX OCTATKOB OPIaHU3MOB, MYJISDKU
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TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMCHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJICKIIMHA HACCKOMBIX.

4. IIpoucxoskaeHue U pa3BuTHE )KU3HU HA 3emuie.

Hayunbie THMOTE3bI NPOUCXOXKIEHUS >KM3HU Ha 3emie. AOHOreHe3 U IMaHCHEPMHS.
JloHayuHble TPEICTABICHUA O 3apOKICHUHM >KM3HH (KpealnoHu3M). ['umore3a MHOCTOSHHOIO
caMo3apOo>KJIeHUs KU3HU U ee onpoBepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [lactepa.
[Tpoucxoxaenue >xu3HU U actpoOuosnorus. OCHOBHbIE STambl HEOPraHUYECKON HSBOIIIOIMH.
[TnanerapHast (Teoyiormyueckas) 5SBOJIONWSA. XHUMHUYECKas OJBOJIONUA. AOWOTEHHBIM CHHTE3
OopraHuyeckux BemiecTB u3 Heopranmueckux. Omeir C. Mwumiepa u I'. FOpu. OOGpaszoBanmue
noiuMepoB u3 MoHoMepoB. KoarepBatHas runore3a A.M. Onapuna, rumnore3a MNEPBUYHOTO
oynwona JI. XonaeitHa, renernyeckas runotesa I'. Memnepa. Pu6osumsr (T. Uek) u runotesa "mupa
PHK" V. I'mn6epra. ®opmupoBaHue MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIETKU. McTopus 3emiu u
METOJbl ee u3ydeHus. FIckomaemple OpraHMYecKHe OCTaTKU. ['€OXpOHONOTHS M €€ METOJBI.
OtHocutenbHass W aOCOJIIOTHAs TeOXpOHOJIOTUA. ['€oXpoHOJOrMYeckasl IIKajga: 3OHBI, 3pbl,
nepuoAbl, snoxu. HavanpHble 3Tanbsl oprannyeckoit 3Bomounu. [losiBieHne u 3BOIONUS MEPBBIX
KJIETOK. DBotoLusl MeTabonn3ma. Bo3sHuKHOBeHHE MepBhIX dKocucTeM. CoBpeMEeHHbIE MUKPOOHBIE
OMOIJICHKU KaK aHAJIOT MepBbIX Ha 3emie coobiecTB. CTpoMaTonuTsl. [IpokapruoTsl U 3yKapUOTHI.
[Tpoucxoxnaenue dykapuoT (cuMOMOreHe3). DBOJIOLMOHHOE  IPOUCXOXKACHHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HUKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHbIX OpraHu3MoB. OCHOBHBIE 3Talbl 3BOJIOLMU BBICIIUX pacTeHUi. OCHOBHbBIE
apomopho3bl pacteHuil. Beixona pactenuii Ha cynry. [losiBlieHne cnopoBeIX pacTeHUN U 3aBOCBAHUE
umu cymu. CemenHble pacreHus. [IpoucxoxaeHue LBETKOBBIX pacTeHUH. OCHOBHBIE ATarlbl
HBOITIOIIMU KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(o3bl KUBOTHBIX. BeHackas dayna. KemOpuiickuii
B3PBIB - TIOSIBIIGHHE COBPEMEHHBIX THUTOB. [lepBbie XopaoBbie XWUBOTHBIE. JKU3HH B BOJE.
OBonronuss  MO3BOHOYHBIX. [Ipoucxoxknenne ampubuit wu  pentwmmid. [Ipoucxoxaenue
miekonurtaomux U ntul. [IpuHnun xmodeBoro apomopdosza. OcBoeHHE OECO3BOHOYHBIMH U
MMO3BOHOYHBIMM JKMBOTHBIMU CyIIW. Pa3BuTHE XM3HM Ha 3eMiie MO 3paM U NEpHoJiaM: apxew,
MPOTEPO30H, Maieo30i, Me3030M, KaiiHOo30M. OO0Ias XxapakTepUCTHKA KJIMMAaTa U T€OJOTUYECKHX
nporeccoB. [losBieHne u pacuBeT XapaKTEPHBIX OPTaHU3MOB. YTIe00pa30oBaHME: €r0 YCIOBUS U
BIMSHUE Ha Ta30BbI cocTaB arMocdepbl. MaccoBble BBIMUpPAHUS - SKOJIOTMUECKHE KPHU3UCHI
npouuioro. [IpuuuHe! u cneacTBHsI MacCOBBIX BRIMUpaHUil. COBPEMEHHBIN IKOIOTUYECKUN KPUBHC,
ero ocobenHnoctu. IIpoGiema coxpanenust OuopasznooOpasust Ha 3emuie. CoBpeMEeHHasi cHCTeMa
opranuueckoro mupa. [lpuHImmel knaccuukanuu opraHu3mMoB. OCHOBHBIE CHUCTEMATUYECKHE
TPYIIIBI OPTAaHU3MOB.

Hemoncmpayuu:
[TopTpetsr: @. Penu, JI. Cnannanuanmy, JI. Ilactep, U1.1. Meunukos, A.N. Onapun, 1. Xonnein, I
Mennep, C. Munnep, I'. FOpu.

Taonuyvr u cxemvi: "Cxema ombsita @. Pemu", "Cxema ombita JI. Ilacrepa mo wusydeHuro
camo3apoxaeHus xu3Hu'", "Cxema ombita C. Mwmmepa, I'. FOpu", "Ortansl Heopranuueckou
somonun”, "T'eoxpoHomornueckas mikana", "HaudanpHble 3Tanbl OpraHUYECKOM 3BOIOLUU",
"Cxema oOpa3zoBaHUs dyKapuoT myreM cumOuorenesa", "Cucrema >xuBoi mpupossl”, "Ctpoenue

Bupyca", "Apomopdossl  pactenmii’, "Punmodute", "OnHOKIETOYHBIE  BOAOpOCTH",
"MHuoroxkisietounbie Bomopociu”, "Mxu", "Ilanmopotnuku", "['onocemennsie pactenusa", "Opranbl
IIBETKOBBIX pacteHuit", "Cxema pa3BUTHS KUBOTHOro wmupa", "Apomopdosbl >KHUBOTHBIX'",
"IIpocreitmme", "Kumeunonosnoctueie", "[lmockue wyepu", "Unenucronorme", "PviObI",

"3emuoBoanbie", "llpecmbikatonuecs”, "[ltuusl", "Mnekonuraromue", "Pa3BuTue KuU3HH B
apxerckoil spe", "Pa3Butne XU3HU B MPOTEPO30iMCcKoi 3pe", "Pa3BuTHE KU3HU B MaJCO30MCKOU
ape", "PazBurMe Ku3HM B Me3030HcKOM d3pe", "Pa3Burhe XU3HM B KalHO30MHCKOH 3pe",
"CoBpeMeHHasi CUCTeMa OPraHMYeCcKoro Mupa'.
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Oobopyoosanue: Tepbapuy pPACTCHUN pPa3TUYHBIX OTICIOB, KOJUICKIIMM HAaCEKOMBIX, BIIAYKHBIC
npenaparbl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIHWHW HTJIOKOKHX, CKCJICTBI IMO3BOHOYHBIX
JKUBOTHBIX, Uydella NTHUI] U 3Bepel, KOJUIEKIIUH OKAaMEHEJIOCTEH, MOJIE3HbIX MCKOMAEMbIX, MYIISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupmyanvnaa nabopamopnaa pavoma: "Monenupoanue onbiToB Muuiepa-lOpu 1o uzydenuto
a0MOTEeHHOT'0 CHHTE3a OPTraHMYECKUX COCTMHEHUN B IEPBUYHOM aTMocdepe".

Jlabopamopuasa paboma: "V3yuenue u onucaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPraHU3MOB".
Ilpakmuueckue padomoi:

1. "M3ydenne 0cCOOCHHOCTEH CTPOCHHS PACTCHHI Pa3HBIX OT/EIOB".

2. "V3ydeHne 0cOOCHHOCTEH CTPOCHUS TT03BOHOYHBIX JKUBOTHBIX .

5. IIponcxo:KaeHne 4eJJ0BEKa - AaHTPOIOTreHe3.

Pasznens! n 3amaun antpononorud. Meronsl antpononorud. CTaHOBIEHHUE NPEACTABICHUI O
IIPOUCXOXKIEHUN YenoBeka. Penurnosnsie Bo33penus. CoBpeMeHHbIE HayuHble Teopun. (CX0JCTBO
4eJI0OBeKa € JKUBOTHBIMU. CHCTEMaTH4ecKoe IOJ0XKEHUE 4enoBeka. CBHIETENbCTBA CXOJACTBA
YeloBeKa C JKUBOTHBIMHU: CPAaBHUTEIHLHO-MOP(OIOTHUECKUE, SMOPUOIOTHYECKUE, (PH3HOIOTOo-
O6uoxuMuyeckue, nopegaeHyeckre. OTINYMs YeI0BeKa OT KHUBOTHBIX. [IpsAMOX0XKIeHHE U KOMIUIEKC
CBA3aHHBIX C HUM IHpU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOM CHCTEMBI.
HBwxymme cuibl  (pakTopbl) aHTpororeHesa: Ouosiormyeckue, couuaigbHble. COOTHOLIEHHE
OMOJIOTHYECKUX U COLMAIbHBIX (PaKTOpoB B aHTpomnoreHe3e. OCHOBHBIE CTaJMMU AHTPOIIOIEHE3A.
PanHue uenoBekooOpa3zHble 00€3bsHBI (IIPOKOHCYNBI) M paHHHE MOHTHUIBl - OOIIME MpeIKu
4yeJI0BEKOOOpa3HbIX 00€3bsiH U JI0Ae. ABCTPaJIONUTEKH - JIBYHOTHE MNpeaku Jojael. YemoBek
yMeEIbId, TIEPBbIE U3TOTOBIICHUS OPYAUN Tpyaa. YenoBek MpAMOXOIALIUN U NIEPBBIM BBIXO JIOACH
3a npenensl Adpuku. Uenosek reiens0eprckuii - o0muii mpegok HeaHAepTaaIbCKOro YeIOBeKa U
4eJI0BEKa pa3yMHOro. YenoBeKk HeaHAEPTaJIbCKUI Kak BHJ JIFOJEH XOJIOAHOrO Kinumara. Yemosek
pa3yMHBIH COBPEMEHHOIO THWIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a IpelelaMu
Ad¢puku. [Taneorenernka 1 najeoreHOMHKa. DBOIIOIUS COBPEMEHHOTO 4ejoBeKa. EcTecTBEHHBIM
0oTOOp B MOMYNIALMAX dYenoBeka. MyTalMOHHBINH mpouecc U noiaumopdusm. IlomynsiuoHHbIE
BOJIHBI, Ipeld reHo, murpanus U "3pdext ocHoBarens" B NOMYISILIUSIX COBPEMEHHOTO YEJIOBEKA.
Yenoseueckue pacwl. [lonarue o pace. bonbiime pacel: eBporneouaHas (eBpasuiickas), aBCTpaio-
HerpoujHas (SKBaTOpHalibHAs), MOHIOJIOMJHAas (a3uarcko-amMepukaHckas). Bpems wu nyrtu
pacceneHusl yeloBeKa Mo IlaHeTe. EMMHCTBO denmoBedeckux pac. HaydHas HECOCTOSITENBHOCTD
pacusma. IlpucrnocoGieHHOCTh 4YesoBeKa K pasHbIM YCIOBHMSIM OKpyKawolled cpenbl. BnusHue
reorpaguueckoil cpeabl W jApeiipa TeHOB Ha MOPQOJOrHI0 M (U3MOJIOTHIO YeloBeKa.
MexIucuuIuIiMHapHble METOAbl B (U3NYECKON (OMOJIOrMYecKOi) aHTPOIIOJIOTUU. DBOIIOIMOHHAS
AQHTPONOJIOTUS U TAJICOAHTPOIIOIOIHS YEIOBEUYECKUX MONYsuil. bruoconuanbHbple UCCIEq0BaHUS
pUpo/IbI uenoBeka. VccienoBanme KO3BOMIOIUN OMOJIOTUYECKOTO U COIIUATIBHOTO B UEIOBEKE.

Hemoncmpayuu:
IToprpersr: Y. lapsun, JI. JIuku, 5.5. Porunckuii, M.M. I'epacumos.

Taéauywvt u cxemwr: "Metonbl antpornonoruu”, "T'omoBHOM Mo3r uenoBeka', "UenoBexkooOpaszHbie
o0e3psanbl", "Ckener uenoBeka W ckener mummansze", "Pyaumentsl u araBusmbl”, "J[BHkyiue
CUJIbI aHTpororeHesa', "JBoJIIOIMOHHOE ApeBO yenoBeka', "ABcrpanonurek”, "HenoBek ymenbiid",
"Yenosek mnpsmoxoasmmit”, "JlenucoBckuit uyenoek", "Heanpepranbusl", "KpomaHboHIIBI",
"[Ipenku yenoBeka", "Iramnsl 3BoNIIONUK YenoBeka', "Packl uenmoBeka'.

Oobopyoosanue: Myns kK1 OKAMEHEJIOCTEN, IPEAMETOB MAaTEPUATILHON KYJIbTYPbI IPEIKOB YEIOBEKA,
penpoaykuuu (dotorpaduu) KapTHH C MHUQPOIOTUYSCKUMU U OHOJICHCKUMHU  CIOKETaMH
NPOMCXOXKICHUST 4YeJoBeKa, (ororpaduu HAXOJOK HCKOMAEMBIX OCTATKOB YEJOBEKa, CKEJeT
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YCJIOBCKA, MOACIIb Y€pfla YCIOBCKa M 4YCpClia MHUMIIaH3€, MOACIb KHCTH YCJIOBCKAa W KHCTH
MrMITaH3C, MOJCIN TOpCa NPCAKOB YCIIOBCKA.

Jlabopamopuaa paboma: "VI3yueHue oCOOCHHOCTEH CTPOCHHUsS CKEJIeTa YeJIOBEeKa, CBA3aHHBIX C
MPAMOXOXKICHUEM".

Ilpakmuueckan paboma: "VI3yueHune 3K0J0OTMYECKUX aJanTallui yenoBeka'.

6. DKoJiorusl - HayKa 0 B3aHUMOOTHOIIEHHUSIX OPraHU3MOB M HA/IOPTaHM3MEHHBIX CHCTEM C
OKPY:KaIoIel cpeaoi.

3apoxaeHue u pa3BuTue 3kosioruu B Tpyaax A. I'ym6onsara, K.®. Pynse, H.A. Cesepriiona,
9. I'ekkens, A. Tencnu, B.H. CykaueBa. Paznensl u 3agauu 3xosoruu. CBsi3b SKOJIOTUU C IPYTUMHU
Haykamu. Meroabl skosioruu. [loneBbie HaOMOAEeHUSA. DKCIIEPUMEHTHI B 3KOJIOTMH: MPUPOIHBIE U
naboparopHbie. MoaenupoBaHue B SKOJIOTHH. MOHUTOPUHT OKPYXAloLIel cpeibl: JOKalbHBIH,
pEeruoHaNbHbINA U II00abHBIN. 3HAYEHUE HKOJIOTMYECKUX 3HAHUN JUIS YeJlOBEKa. DKOJIOTUYECKOE
MHPOBO33pEHUE KaK OCHOBA CBSI3€M 4yesoBedYeCcTBa ¢ MpuUpoaoi. PopMHpPOBAHUE 3KOJIOTMYECKOM
KYJIBTYpPbI M 9KOJOTMYE€CKONH I'PaMOTHOCTH HACEIECHHUSL.

Hemoncmpayuu:
[Toptpetsr: A. 'ym6onpaT, K.®. Pynse, H.A. CeBeprios, D. ['ekkens, A. Tencnu, B.H. Cykaues.

Tabnuysr u cxemvr: "Paznensr sxonorun”, "Metomaer skonoruu”, "CxemMa MOHUTOPHUHTA
OKpY>KaroIen cpeas”.

Jlabopamopuasa padoma: "VI3yuenne METOI0B SKOJIOTUUECKUX UCCIEAOBaHUM".

7. Opranusmsl U cpefa O0UTaAHUS.

Okonornyeckue GakTopbl U 3aKOHOMEPHOCTH MX JeicTBus. Kiaccupukaiys 3K0JI0ru4eckux
(dakTopoB: abMOTHUYECKHE, OMOTHYECKHE, aHTpornoreHHele. OOIIMe 3aKOHOMEPHOCTH JEeWCTBUS
skosiornueckux (axrtopos. IlpaBuno munumyma (K. Illnpenrens, 0. JIubux). TonepaHTHOCTB.
OBpHONOHTHBIE U CTEHOOMOHTHBIE OpraHu3Mbl. AdnoTnyeckue pakropbl. CBET Kak S3KOJIOTHYECKUN
¢akrop. JleiicTBHE pa3HbIX Y4aCTKOB COJIHEYHOIO CIIEKTpa HA OPraHU3Mbl. DKOJOTUYECKHE TPYIIITbI
pacTeHHH M JKMBOTHBIX IIO OTHOIIEHHIO K cBeTy. CurnampHas posib cBeTa. POTOMEPHOAU3M.
Temnepatypa Kak »dKonoruueckud Qaxrtop. JlelicTBue Temmeparypbl Ha  OpraHU3MBI.
[ToMKMIOTEPMHBIE M TOMOHOTEPMHBIE OpPraHU3Mbl. JBPUTEPMHBIE M CTEHOTEPMHBIE OPTaHU3MBI.
BnaxxHocTs kak 3konorumdeckuil ¢akrop. [Ipucrnocobnenust pacTeHU K MOJIJEpKaHUIO BOJHOTO
Oananca. Knaccudukauus pacteHuid 1mo OTHOIIEHHIO K Boje. I[IpucrnocobieHus KMBOTHBIX K
U3MEHEHHI0 BOJHOTo pexxkuma. Cpeapl OOMTaHHS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs,
NOYBEHHAsA,  TNyOMHHAas  MOJANOYBEHHAs,  BHyTpHOpraHudMeHHas.  DU3HKO-XMMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHuaMoB. [IpucmnocoOseHusi OpraHu3MOB K KH3HU B Pa3HbIX
cpenax. buonornueckue purMel. BHemnue u BHyTpeHHUE puTMbl. CyTOYHBIE M TOJIUYHBIE PUTMBL.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHH *u3HU. Ku3HeHHbIE (POpMBI
opranu3MoB. [lonstue o xu3HeHHOH popme. JXKu3HeHHbIe (HOPMBI pacTEHUI: 1epeBbs, KyCTapHUKH,
KyCTapHUUYKH, MHOTOJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKuW3HEHHBbIE (HOPMBI >KUBOTHBIX:
THJIPOOMOHTHI, T€OOHMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTpOeHHS M 0Opa3a Ku3HH. broTnueckue
(dakTopsl. Bunel OMOTHUYECKMX B3aUMOJEMCTBUI: KOHKYPEHIMs, XMIIHMYECTBO, CUMOMO3 MU €ro
dopmbl.  IlapazuTu3m,  Koomepamus,  MyTyajdu3M,  KOMMEHcCanu3M  (KBapTHUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3amMopeicTBus (Tommueckue, gopuyeckue, hadpuieckue).
3HayeHne OMOTHMYECKHUX B3aMMOJEHCTBHM JJIS CYIIECTBOBAHHUS OpPraHU3MOB B cpele OOMTaHMS.
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HpI/IHHI/IH KOHKYPCHTHOI'O UCKJIFOUCHU .

Taonuyvt u cxempr: "Dxonornveckue ¢axtopsl”, "CBeToBol crekTp", "DKOIOrHYECKHE TPYIIIbI
YKUBOTHBIX 110 OTHOILEHUIO K cBeTy", "TennokpoBHble KUBOTHBIE", " X 00 JHOKPOBHBIE )KUBOTHbIE",
"®dusnosornueckre aaantanuu KUBOTHBIX", "Cpenbl oOutanusi opraHuzMoB", "buonormdeckue
putmbl", "JXXusnennoie Qopmbl pactenuit”, ")KuzneHHsle ¢Gopmbl KHUBOTHBIX", "DKocucTeMa
HIMPOKOJIUCTBEHHOTO Jjeca", "Dkocucrema xBoitHoro jeca", "Llemu nutanus", "XunHuuectBo",
"TTapazutuzm", "Konkypenmus", "Cumomnos", "Kommencanmmsm".

Obopyoosanue: repbapuu pacTeHUH M JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHHUIO Pa3IMYHbIX
9KOJIOTUYECKUX (DaKTOpoB, TrepOapuy CBETONIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX
pacTeHHii, CBETOIIOOMBEIC, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHus, repbapuu u
KOJIJIEKLIMM TETJI0IF0OUBBIX, 3MMOCTOMKIX, MOPO30YCTOMUMBBIX pacTeHUil, yyuyena NTHIl U 3Bepeil,
repOapuu pacTeHU, OTHOCAIINXCS K TUTpoduTam, Kcepoduram, Me3opuTaM, KOMHATHBIC PACTCHUS
JAHHBIX TPYII, KOJUIEKIMH XUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpefax, repOapuu M KOJUIEKLHUU
pacTeHuil W JKMBOTHBIX, OOJNAJAIOIIUX YEePTaMHU IPHUCIIOCOOICHHOCTH K CE30HHBIM HM3MEHEHUSIM
YCIOBUH >KU3HHU, repOapuy U KOJUICKLIUU PACTEHUM M KMBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OpM,
KOJIJICKIIMH KUBOTHBIX, YIACTBYIOIINX B PA3INYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

Jlabopamopnuvie pabomot:

1. "BrIsiBIIeHHEe IPUCTIOCOOICHU OPraHU3MOB K BIUSHUIO CBETa'.

2. "BpIsiBII€eHHE IPUCIIOCOOICHUI OpraHU3MOB K BIMSIHUIO TEMIIEpaTypbl'.
3. "AHaTOoMHYECKHE OCOOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT OOUTaHUs".

8. Jkos0rus BHAOB U MOMYJISIIUIA.

DKOJOTHYECKHE XapaKTepUCTUKU nomynsauuu. [lomynsuus kak 6uonorudeckas cucrema. Ponb
HEOJHOPOJHOCTH  Cpenbl, (u3nyeckux OapbepoB U OCOOEHHOCTEH OWOJOTHU BHUIOB B
(GbOopMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYphl momynsiuid. OCHOBHBIE MOKAa3aTeNU TMOMYJISIIHH:
YUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJIOBAS CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT POCTAa,
CMEPTHOCTh, MUTPAIMs. DKOJIOTHYECKasi CTPYKTypa nonyssinun. OeHKa YUCICHHOCTH MOIYJISINH.
JvHamuKa monyisiquu U €€ peryisauus. buotudyeckuil moTeHuMan nomyiasuuu. MoaenupoBaHue
JMHAMUKH nomnyiasiuud. KpuBbeie pocta 4ncieHHOCTH nonyiaiuu. KpuBsle BekUBaHus. Peryisiinus
YUCIEHHOCTH TMOMYJAIUi: podb (AKTOPOB, 3aBUCSIIUX W HE 3aBUCSIIUX OT IUIOTHOCTH.
Dxonorudeckue crpareruud BunoB (r- u K-crparerun). [lonstue 00 sKOIOTHYECKOW HUINE BUJA.
Mectoobutranue. MHoOroMepHass Mojaenb d3konorudeckoir Humm JI.M. XartumHcona. Pasmepsr
AKOJIOTMYEeCKOW HUIIMU. [loTeHnManbHas W peain30BaHHAs HUINW. BuJ Kak cucTema MOIMyIsSIui.
Apeansl BUJIOB. Buasl W HMX OKU3HEHHbIE CTPATETMU. OKOJIOTHYECKHE HKBHUBAJICHTBHI.
3aKOHOMEPHOCTH TOBEJICHUS W MUTPALMI KUBOTHBIX. DBHOJIOrMYECKHE WHBA3HM YY>KEPOIHBIX
BUJIOB.

Hemoncmpayuu:
IToprper: 1.1. XaTunHCOH.

Tabnuyvr u cxempl: "DKOJIOTMUECKHE XapaKTepucTuku nomymsiuuu', "IIpoctpaHcTBeHHas
ctpykrypa monymsuuu', "BospactHeie mmpamuasl nonymsnuu”, "CKOpOCTh  3aceleHus
MOBEPXHOCTU 3€MJIM pa3auyHbIMU opranusmamu', "Mogenp sxonormdyeckod Humm JI.1.
XarynHcoHa'.

Obopyoosanue: Tepdbapuu pacTeHUH, KOJUICKIIMH KUBOTHBIX.

Jlabopamopnas paboma: "lIpucriocobneHus CeMsH paCTeHUH K pacceIeHuo".
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9. Iko0J0rus COO0IUIECTB. JKOJOITHUYEeCKHE CHCTEMEI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBA3M MeXJIy OpraHu3sMamu B
OumoreHo3e. JkocuctemMa kKak otTkpbeitas cucreMa (A.Jl. Tencnu). DyHKIMOHATBHBIC OJOKH
OpPraHU3MOB B JKOCHUCTEME: IPOAYLIEHThl, KOHCYMEHTBI, peayLeHTbl. Tpoduyeckue ypoBHH.
Tpoduueckue nenu u cetu. AGMoTHdeckne ONOKM dKocucTeM. IIoYBBI M MIIBI B 3KOCHCTEMAX.
KpyroBopor BemecTs M IHOTOK 3HEpruM B sKocucteMe. OCHOBHBIC IOKA3aTeNU 3KOCHUCTEMBI.
Buomacca u npoaykuus. DKOJIOrHyecKre MUpaMuIbl Yucell, Onomacchl 1 sHepruu. HampasieHHbie
3aKOHOMEpPHBIE CMEHbI COOOLIECTB - cykieccuu. IlepBUuHBIE W BTOPUYHBIE CYKLECCHHM M HX
OPUYMHBL.  AHTPONIOTEHHBIE  BO3JEHCTBHS Ha  cykineccuu. KimmmakcHoe — cooOImiecTBo.
buopa3zHoobpazue M NOIHOTa KPYroBOpOoTa BEIIECTB - OCHOBA YCTOMYMBOCTH COOOILECTB.
[Tpupoanbie SKOCHCTEMBl. AHTPOIIOTEHHBIE YKOCUCTEMBI. ATpo3KocucTeMa. ArporeHo3. Pazmuuaus
MEXJy aHTPONOI€HHbBIMH M IPHUPOJHBIMU JKOCUCTEMaMHu. YpOoskocucreMbl. (OCHOBHBIE
KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢mopa u dayna. CHHaHTpOIHM3AKs TOPOACKON (payHBI.
Bbuonorudeckoe U X03siCTBEHHOE 3HAYEHHME arpO’KOCUCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTHU
(GopMUpPOBaHNS OCHOBHBIX B3aUMOJAEWCTBUI OpraHu3MoB B 3kocucremax. [lepeHoc sHeprum u
BEILIECTB MEXJly CMEKHBIMU 3KOCHCTEMaMHU. Y CTOWYMBOCTh OPIaHU3MOB, MOMYJISIIUNA U 3KOCUCTEM
B YCIOBUSIX €CTECTBEHHBIX M AHTPONOTEHHBIX BO3ACUCTBUI. MeETOMONOTHS MOHHTOpPWHTA
€CTECTBEHHBIX U AHTPOIOI'€HHBIX SKOCUCTEM.

Hemoncmpayuu:
IToptper: A 1. Tencnn.

Tabnuuysr u cxemwr: "CTpykTypa Ouonenosa", "DkocucTema MIHPOKOIMCTBEHHOTO Jieca',
"Oxocucrema XxBoWHOro jeca", "(DyHKUHOHAJIbHBIE TPYIIBI OPraHU3MOB B JKOCHUCTEME',
"KpyroBopor BemectB B d3kocucreme", "llenu nuranus (mactOuinHas, JAeTpUTHas)",

"Jkonornyeckas nupampaa uducen", "Dkojoruueckas nupammjaa Oumomacchl", "DKoJoruueckas
nupamuja sHeprun”, "OO6pasoBanue Oonora", "[lepBuunas cykueccus", "BoccraHoBieHue neca
nocne noxapa", "JOkocuctema ozepa", "Arponenos", "KpyroBopoT BelecTB M NMOTOK 3HEPTUU B
arporenose", "[Ipumepst ypboskocucreM".

Obopyoosanue: repbapuyl pacTeHUM, KOJJIEKIIMM HAaCEKOMBIX, dydesia NTHUI] U 3Bepel, repOapuu
KYJBTYPHBIX U IUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

Ilpakmuueckasa paboma: "V3yuenve u onucanue ypooIKOCUCTEMBI'".

Jlabopamopnasn paboma: "VIzydenue pazHOOOpa3usi MENKUX MOYBEHHBIX YWICHHUCTOHOTHX B Pa3HBIX
sKocucreMax".

Ikekypeuu:

1. "OKkckypceust B TUIIMYHBINA OHOTeoleHo03 (B 1yOpaBy, Oepe3HsIK, ebHUK, HA CYyXOAO0IbHBIA WIH
noWMEHHBIH JTyT, 03epo, 6070T0)".

2. "OKCKypcHs B arposKOCUCTEMY (Ha IM0JIe WM B TEIUTMYHOE X035HCTBO)".

10. Buocdepa - rinodanbHas IKOCHCTEMA.

buocdepa - obmennanerapras 060109ka 3eMIIH, TIe CYIIECTBYET HJIM CYIIECTBOBAIA )KU3Hb.
Pa3zButne npeacrasnenuit o ouocdepe B Tpynax . 3rocca. Yuenue B.W. Bepnanackoro o 6mocdepe.
Obnactu 6uocdeps! u ee cocras. JXKuBoe BemecTBo O0uocheps! u ero GyHKIMH. 3aKOHOMEPHOCTH
cymectBoBaHusi  Omocepbl.  OcobOeHHOCTHM  Omochepbl Kak  TJIOOQIBHOM  AKOCHCTEMEI.
Junamuueckoe paBHOBecre B Ouochepe. KpyroBoporTsl BemecTB U OMOT€OXMMHYECKUE LIUKIIBI
(yrneponma, aszora). PurmuvHOCTh siBieHuii B Owmocdepe. 3oHambHOCTH Ouochepnl. I[lonsTHE O
6urome. OcHOBHbIE OMOMBI CYIIN: TYHJpPA, XBOWHBIE JIeca, CMELIaHHbIE U ITUPOKOJIUCTBEHHBIE JIeca,
CTEIIH, CaBaHHBI, TyCTHIHU, TPOITMIECKHE JIECa, BBICOKOTOPhs. Kimmar, pacTUTETbHBIN 1 )KUBOTHBIN
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mup 6nomoB cym. CTpykTypa u QYHKIHUS )KUBBIX CHCTEM, OIIEHKA X PECYPCHOTO IOTEHIHANA 1
O6uocepHbIX QYHKITUI.

Hemoncmpayuu:
[TopTpetsi: B.W. Bepuaackuii, 3. 3rocc.

Tabnuuwst u cxemwr: "T'eochepsr 3emn”, "Kpyrosopot azora B npupose”, "KpyroBopot yriepoaa
B npupoje", "Kpyrosopor kucinopona B npupoje”, "Kpyrosopor Boast B npupoje”, "OcHoBHbIE
ouombl cymm", "Knumaruueckwe mosica 3emun", "Tynapa", "Taiira", "CwmemanHsii nec",
"[lupokonucteennsiit gec", "Crens", "CaBanna", "[lycteing", "Tponudeckuii jgec".

Obopyoosanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

11. YesnoBek M OKpyxkauIias cpeaa.

DKOJIOTUYECKHE KPU3HCH U X pUYMHBL. Bo3neiicTBue yenoBeka Ha Onocdepy. 3arps3HeHue
BO3QyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOW cpelpl. OXpaHa BOIHBIX PECYPCOB.
Paspymienne mouBbl. OxpaHa TMOYBEHHBIX pecypcoB. M3MeHeHue kiMMara. AHTPOIIOT€HHOE
BO3/ICHICTBUE HAa PACTUTEIBHBIA M KUBOTHBIA MHUp. OXpaHa pacTUTEIHHOTO M >KUBOTHOTO MHDA.
OcHoBHBIE TPUHIUNBI OXpaHbl Tpuponbl. Kpacuble kuuru. Ocobo oxpaHsiemble NPUPOTHBIC
tepputopun (OOIIT). Bboranuueckuwe caapl U 30010rudYeckre mNapku. OCHOBHBIE TPUHIIUIIBI
YCTOMYMBOTO pAa3BUTHS YEJIOBEUECTBA M MPUPOIbL. PanuoHambHOE MNPHUPOAONOIL30BAHUE H
COXpaHCHHE OMOJIOTHYECKOTO pa3zHooOpazus 3emuu. OOmME 3aKOHOMEPHOCTH TII00ABHBIX
HKOJIOTHUECKUX KpU3uCcoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIE MOCIEACTBHUS.
Pa3BuTne MeTO/10B MOHUTOPHHTA PA3BUTHUS OMTACHBIX TEXHOTEHHBIX MPOIECCOB.

Tabnuuyst u cxemwr: "3arpszHenue atmocheps”, "3arpssHenue ruapocdepsl”, "3arps3HeHHE
nouBbl", "[lapuukoBeiii 3ddext”, "Ocobo oxpanHsemble NpUpoaHBIE TeppuTopuu", "Mogenu
ynpasisieMoro Mmupa'.

Obopyoosanue: potorpadun oxpaHseMbIX pacTeHUH M *KUBOTHBIX KpacHoit kHurum Poccuiickoit
®enepaunn, KpacHoOW KHUTH pErvoHa.

«TemaTuveckoe IIIAHMPOBAHHUE C YKA3aAHHEM KOJIUYECTBA YaCOB, 0TBOAMMBIX HA OCBOEHHE
Ka:KI0M TeMbI»

10 kaace

Neri/m | Ha3Banwme pa3zaena (temsl) | KomuuectBo | DnekrponHble (1u(poBbie) 00pazoBaTeIbHbIE

4acoB pecypchl, UCTIONb3yeMbIe ATl 00y4EeHUs U
BOCIIUTaHUA
1. buosorus xak Hayka 1 Poccuiickas 21eKTPOHHAS 1IK0J1A

«buosnorus — HayKa 0 )KUBOU MPUPOJIE»
https://resh.edu.ru/subject/lesson/3827/start/11
8940/
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https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/

’KuBble cucTeMbl U X
3HA4YCHHUC

Videouroki.net

«YPpOBHUM OpraHU3aLHU )KUBOTOY
https://videouroki.net/razrabotki/konspiekit-
uroka-urovni-orghanizatsii-zhivoi-

prirody.html

«Hdpoypox»

«YPpOBHU OPraHU3aALNU KU3ZHU»
https://yandex.ru/video/preview/18424891702
355396457?family=yes

buosorus xierku

Poccuiickast 3jIeKTPOHHAs LIKOJIA

«Iutonorusa — Hayka o kierke. Knerounas
Teopm{»
https://resh.edu.ru/subject/lesson/5383/start/15
3371/

Videouroki.net
((MeTOIH)I H3yquHﬂ KJICTKHU B IUTOJIOTUN )

https://ya.ru/video/preview/129356583258447
11926

XuMuyeckas
OpraHu3anus KICTKH.

Poccuiickast 3J1eKTPOHHAA IIKOJ1A

«HeopraHquCKHe BCIICCTBA U UX POJIb B

JKUBOU IIPUPOIEN

https://resh.edu.ru/subject/lesson/5397/start/28
3870/

<(Opl"aHI/ILIeCKI/IC BCIICCTBA. BGJ'IKI/I nu

HYKJ'IGI/IHOBBIC KHUCIIOTBI»

https://resh.edu.ru/subject/lesson/3840/start/16
3096/

Videouroki.net

«XHUMHUYECKUI COCTAaB KIETKW)
https://videouroki.net/video/08-himicheskij-
sostav-kletki.html

«HNudoypox»

«ATO u APYruc Oprann4CcCKuc COCANHCHUS
https://yandex.ru/video/preview/16752761271
967545305

Crtpoenue u GyHKIUA
KIICTKH.

Poccuiickasi 3jieKTPOHHAs IIKOJIA
«MemOpaHHbIe OpraHOUIbI KJIETKH. S 11po.
[TpokaproOThl U SYKApUOTHI.
https://resh.edu.ru/subject/lesson/3847/start/86
16/
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https://videouroki.net/razrabotki/konspiekt-uroka-urovni-orghanizatsii-zhivoi-prirody.html
https://videouroki.net/razrabotki/konspiekt-uroka-urovni-orghanizatsii-zhivoi-prirody.html
https://videouroki.net/razrabotki/konspiekt-uroka-urovni-orghanizatsii-zhivoi-prirody.html
https://yandex.ru/video/preview/18424891702355396457?family=yes
https://yandex.ru/video/preview/18424891702355396457?family=yes
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://ya.ru/video/preview/12935658325844711926
https://ya.ru/video/preview/12935658325844711926
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://videouroki.net/video/08-himicheskij-sostav-kletki.html
https://videouroki.net/video/08-himicheskij-sostav-kletki.html
https://yandex.ru/video/preview/16752761271967545305
https://yandex.ru/video/preview/16752761271967545305
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/

«AHpoypox»

«B3aumocBs3b CTpoeHus 1
KU3HCACATCIIBHOCTH KJICTOK»
https://yandex.ru/video/preview/11699215661
357161723?family=yes

OOMEH BEILECTB U
MIpEeBpaICHUE SHEPTUU B
KJIETKE.

Poccuiickasi 3JIeKTPOHHAS IIK0JIa

«O06meH BeniecTB. POTOCHHTE3 U MOYYICHUE

SHEPTUn»

https://resh.edu.ru/subject/lesson/3917/start/46
777/

Videouroki.net

«ABToTpodHOEe uTanue. POTOCHUHTE3.
XEeMOCHUHTE3Y
https://videouroki.net/tests/avtotrofnoie-
pitaniie-fotosintiez-khiemosintiez.html

«JHEepreTHYecKuil 0OMeH»
https://videouroki.net/video/19-obmen-
veshchestv-ehnergeticheskij-obmen.html

HacnencrBennas
uHbopManus u
peanu3anys ee B KIeTKe.

Poccuiickast 3jieKTpOHHAsI HIKOJIA

«'en. I'enoM. Peakiium MaTpu4HOro CUHTE3a»

https://resh.edu.ru/subject/lesson/5352/start/29
5780/

Videouroki.net
«buocuuTes 6EIKOB»
https://videouroki.net/video/19-biosintez-
belkov.html

JKU3HeHHBIN TUKIT
KJIETKU.

Poccuiickast 3J1eKTPOHHAA IIKOJ1A

«Jlenenne xkieTku. Muto3»

https://resh.edu.ru/subject/lesson/3927/start/10
5895/

«HNudoypox»

«Mutos»

https://yandex.ru/video/preview/12221173601
434732934 ?family=yes

Crpoenue u QyHKITUH
OpTraHHU3MOB.

12

Poccuiickas 35neKTpoHHas IKO0JIa

«Bp1aeneHne y paCTeHU U )KUBOTHBIX)»
https://resh.edu.ru/subject/lesson/6762/start/31
3903/

«IlepeBUKEHNE BEIIECTB Y PACTCHUIN»
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https://yandex.ru/video/preview/11699215661357161723?family=yes
https://yandex.ru/video/preview/11699215661357161723?family=yes
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://videouroki.net/tests/avtotrofnoie-pitaniie-fotosintiez-khiemosintiez.html
https://videouroki.net/tests/avtotrofnoie-pitaniie-fotosintiez-khiemosintiez.html
https://videouroki.net/video/19-obmen-veshchestv-ehnergeticheskij-obmen.html
https://videouroki.net/video/19-obmen-veshchestv-ehnergeticheskij-obmen.html
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://videouroki.net/video/19-biosintez-belkov.html
https://videouroki.net/video/19-biosintez-belkov.html
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://yandex.ru/video/preview/12221173601434732934?family=yes
https://yandex.ru/video/preview/12221173601434732934?family=yes
https://resh.edu.ru/subject/lesson/6762/start/313903/
https://resh.edu.ru/subject/lesson/6762/start/313903/

https://resh.edu.ru/subject/lesson/6760/start/27
2101/

«lIepenBrukeHuE BELIECTHB Y dKUBOTHBIX)
https://resh.edu.ru/subject/lesson/6761/start/

«PocCT 1 pa3BUTHE OPraHU3MOB)
https://resh.edu.ru/subject/lesson/6765/start/

«Pa3apa>kuMOCTh — CBOMCTBA XKUBBIX
OpFaHI/ISMOB»
https://resh.edu.ru/subject/lesson/6766/start/29
5867/

«Tkanu pacTeHuii»
https://resh.edu.ru/subject/lesson/1006/

«TkaHM KUBOTHBIX)
https://resh.edu.ru/subject/lesson/818/

«HepBHaﬂ pern}II_II/I}I»
https://resh.edu.ru/subject/lesson/1011/

10.

PasMHOkeHuE U pa3BuTHE
OpraHU3MOB.

Poccuiickast 3jIeKTPOHHAsI LIKOJIA

«Jlenenue kieTku. MUTO3 1 MEHO03»
https://resh.edu.ru/subject/lesson/3927/start/10
5895/

«OHTOreHe3. OMOpHOHAIbHOE Pa3BUTHE

OpraHu3Ma

https://resh.edu.ru/subject/lesson/5630/start/13
2920/

«HUudoypox»

«MHUTO3 1 MENO3»
https://vandex.ru/video/preview/12221173601
434732934?family=vyes

((OHJIO,Z[OTBOpeHI/Ie»
https://vandex.ru/video/preview/31664136573
18212703?family=yes

11.

I'eneruka - Hayka o
HAaCJIEJACTBEHHOCTH 1
U3MEHYUBOCTH
OpPraHU3MOB.

«Hudoypox»

«Mcropus pa3Butus reHetuku. I'. Mennens —
OCHOBOIIOJIO)KHUK F€HETUKHY
https://ya.ru/video/preview/182397761710936
4957

JInneii PocTrenexom
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https://resh.edu.ru/subject/lesson/6760/start/272101/
https://resh.edu.ru/subject/lesson/6760/start/272101/
https://resh.edu.ru/subject/lesson/6761/start/
https://resh.edu.ru/subject/lesson/6765/start/
https://resh.edu.ru/subject/lesson/6766/start/295867/
https://resh.edu.ru/subject/lesson/6766/start/295867/
https://resh.edu.ru/subject/lesson/1006/
https://resh.edu.ru/subject/lesson/818/
https://resh.edu.ru/subject/lesson/1011/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://yandex.ru/video/preview/12221173601434732934?family=yes
https://yandex.ru/video/preview/12221173601434732934?family=yes
https://yandex.ru/video/preview/3166413657318212703?family=yes
https://yandex.ru/video/preview/3166413657318212703?family=yes
https://ya.ru/video/preview/1823977617109364957
https://ya.ru/video/preview/1823977617109364957

«OCHOBBI TCHCTUKN))
https://lc.rt.ru/classbook/biologiya-10-klass

12.

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.

10

Poccuiickasi 3jieKTPOHHAs IIKOJIA

«MOHOTHOpUTHOE CKPEIIMBAHUE)
https://resh.edu.ru/subject/lesson/5386/start/30
1065/

«JIuruOpuaHOE CKpEITMBAHKEY
https://resh.edu.ru/subject/lesson/4725/start/10
7947/

«XpOMOCOMHa}I TeOpI/I}I HaCJICACTBECHHOCTHU»
https://resh.edu.ru/subject/lesson/4755/main/1
18832/

Videouroki.net

«Pernrenne reHETHYECKUX 3ajaa4.
HaCJIe,ZIOBaHI/Ie CHCIINICHHOC C ITOJIOM»
https://videouroki.net/video/32-reshenie-
geneticheskih-zadach-sceplennoe-s-polom-
nasledovanie.html

13.

3aKOHOMEPHOCTH
U3MEHYHBOCTH.

«Hudoypox»

«I3MeHYUBOCTE»
https://vandex.ru/video/preview/79692312620
122011622family=yes

«Buapl MyTanuii»

https://yandex.ru/video/preview/14416739704

978295260?family=yes&tmpl version=releas

es%2Ffrontend%2Fvideo%2Fv1.1166.0%23c

9d7ae5fd3e207d2094b3f696a3e77e0730956a
c

14.

I'eneTnka yemoBeka.

<(MeTOI[LI HCCIICA0OBAHNUSA I'CHCTUKHU YCIIOBCKA»
https://vandex.ru/video/preview/31723685681
96739717

15.

CCJ'ICKI_II/ISI OpTraHHUu3MOB.

Poccuiickasi 21eKTPOHHAS 1IKO0J1A

«['eHeTHKA U CEJIEKIIUSY
https://resh.edu.ru/subject/lesson/3861/start/29
5751/

Videouroki.net

«OCHOBHBIE METOJIBI CEJIEKIIUU U
OUOTEXHOJIOTUUN
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https://lc.rt.ru/classbook/biologiya-10-klass
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://videouroki.net/video/32-reshenie-geneticheskih-zadach-sceplennoe-s-polom-nasledovanie.html
https://videouroki.net/video/32-reshenie-geneticheskih-zadach-sceplennoe-s-polom-nasledovanie.html
https://videouroki.net/video/32-reshenie-geneticheskih-zadach-sceplennoe-s-polom-nasledovanie.html
https://yandex.ru/video/preview/7969231262012201162?family=yes
https://yandex.ru/video/preview/7969231262012201162?family=yes
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/14416739704978295260?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/3172368568196739717
https://yandex.ru/video/preview/3172368568196739717
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

https://videouroki.net/video/11-osnovnye-
metody-selekcii-i-biotekhnologii.html

16.

buorexuonorus u
CHUHTETHYECKAA OMOJIOTHS

«HUudoypox»

«buorexnonorus. JloctuxeHus u
MEPCICKTUBLI Pa3BUTHS
https://school.infourok.ru/videouroki/86¢ch796
2-dc2c-40d7-b9a0-
02459792220b?ysclid=mewqgcgsfxu24255146
-

Videouroki.net

Cejiekuust MUKPOOPTraHU3MOB.
Bbuorexnoaorusa»
https://videouroki.net/video/30-selekciya-
mikroorganizmov-
biotekhnologiya.html?login=0k?login=0k&ys
clid=mewqge7tckh780397017

Hroro:

102

11 kiaace

HazBanue pa3aena
(Tembl)

KoaunuecTBO
JacoB

JuiekTpoHHbIE (LU pPOBbIE)
o0pa3oBaTe/IbHbIC PECypPChI,
HCIOJIb3yeMble 1151 00y4eHHus 1
Bocnuranus

3apoxaCHUE U pa3BUTHE
9BOJFOIIUOHHBIX
MpEICTaBICHUM B
OHOJIOTHH.

Poccuiickasi 21eKTPOHHAA IIKO0J1A

«BoO3HUKHOBEHHE U Pa3BUTHUC

3BOJIFOIIMOHHBIX I/I,Z[Cf/i))

https://resh.edu.ru/subject/lesson/5393/start/1
31997/

((HOKaSaTeJ'IBCTBa 3BOJIFOIINN»

https://resh.edu.ru/subject/lesson/5391/start/3
01036/

«AHpoypox»

«BO3HUKHOBEHUE U Pa3BUTHUE
3BOJIIOLIMOHHBIX UIEN»
https://yandex.ru/video/preview/16821981845
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https://videouroki.net/video/11-osnovnye-metody-selekcii-i-biotekhnologii.html
https://videouroki.net/video/11-osnovnye-metody-selekcii-i-biotekhnologii.html
https://school.infourok.ru/videouroki/86cb7962-dc2c-40d7-b9a0-02459792220b?ysclid=mewgcgsfxu242551467
https://school.infourok.ru/videouroki/86cb7962-dc2c-40d7-b9a0-02459792220b?ysclid=mewgcgsfxu242551467
https://school.infourok.ru/videouroki/86cb7962-dc2c-40d7-b9a0-02459792220b?ysclid=mewgcgsfxu242551467
https://school.infourok.ru/videouroki/86cb7962-dc2c-40d7-b9a0-02459792220b?ysclid=mewgcgsfxu242551467
https://videouroki.net/video/30-selekciya-mikroorganizmov-biotekhnologiya.html?login=ok?login=ok&ysclid=mewge7tckh780397017
https://videouroki.net/video/30-selekciya-mikroorganizmov-biotekhnologiya.html?login=ok?login=ok&ysclid=mewge7tckh780397017
https://videouroki.net/video/30-selekciya-mikroorganizmov-biotekhnologiya.html?login=ok?login=ok&ysclid=mewge7tckh780397017
https://videouroki.net/video/30-selekciya-mikroorganizmov-biotekhnologiya.html?login=ok?login=ok&ysclid=mewge7tckh780397017
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://yandex.ru/video/preview/16821981845733079182

733079182

«HpI/IHHI/IHBI CUCTCMATHUKN)»
https://vandex.ru/video/preview/11532856826
897757777?family=vyes

«CI/IHT CTHUUYCCKAaA TCOpI/Iﬂ SBOJIFOLIITUN )
https://yandex.ru/video/preview/10110032379
723403099?family=vyes

Mukpo3BoIIOLHUA U €€
pE3yJIbTATHI.

Poccuiickas IJICKTPOHHAaS IKOJa

«CDOpMBI C€CTCCTBCHHOI'O 0T60pa B

MOITYJIAUU»

https://resh.edu.ru/subject/lesson/5389/start/1
07051/

«[TprcrocoOIeHHOCTD — Pe3yIbTaT ACHCTBHS

(aKTOPOB IBOITFOIIHI

https://resh.edu.ru/subject/lesson/5390/start/2
95809/

Makpo3BOIOLINS U €€
pe3yIbTaTHI.

Videouroki.net

«DakTopbsl MAKPOIBOJIOIUI)
https://videouroki.net/razrabotki/priezientatsii
a-faktory-evoliutsii.html

«}:[OKaSaTeJ'IBCTBa MAaKpO3BOJIIOLUH >
https://videouroki.net/video/8-
makroehvolyuciya-dokazatelstva-
makroehvolyucii.html

Internetypok.ru (6udamorexa
BH/I€0YPOKOB)

«MakposBosmtonusi. OCHOBHBIE
3aKOHOMECPHOCTH 3BOJJIIOLUNY
https://interneturok.ru/h/biblioteka/biologiia/l
1-klass/osnovnie-zakonomernosti-evolyutsii/l

[Ipoucxoxnenue u
pa3BUTHE )XKU3HU Ha
3eMire.

18

Poccuiickas 21eKTPOHHAS 1IK0J1A

«Pa3BuTHE IPEACTABICHUN O BOSBHUKHOBEHUU
SKU3HN
https://resh.edu.ru/subject/lesson/3874/start/3
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https://yandex.ru/video/preview/16821981845733079182
https://yandex.ru/video/preview/11532856826897757777?family=yes
https://yandex.ru/video/preview/11532856826897757777?family=yes
https://yandex.ru/video/preview/10110032379723403099?family=yes
https://yandex.ru/video/preview/10110032379723403099?family=yes
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://videouroki.net/razrabotki/priezientatsiia-faktory-evoliutsii.html
https://videouroki.net/razrabotki/priezientatsiia-faktory-evoliutsii.html
https://videouroki.net/video/8-makroehvolyuciya-dokazatelstva-makroehvolyucii.html
https://videouroki.net/video/8-makroehvolyuciya-dokazatelstva-makroehvolyucii.html
https://videouroki.net/video/8-makroehvolyuciya-dokazatelstva-makroehvolyucii.html
https://interneturok.ru/h/biblioteka/biologiia/11-klass/osnovnie-zakonomernosti-evolyutsii/1
https://interneturok.ru/h/biblioteka/biologiia/11-klass/osnovnie-zakonomernosti-evolyutsii/1
https://resh.edu.ru/subject/lesson/3874/start/301094/

01094/

«OTamnbl pa3BUTHS )KU3HU Ha 3eMJIe»
https://resh.edu.ru/subject/lesson/3885/start/2
70127/

«Buaeoypok.net»

«OCHOBHBIE dTAIIbI Pa3BUTHA )KU3HU HA
3emie»
https://videouroki.net/video/30-osnovnye-
ehtapy-razvitiya-zhizni-na-zemle.html

«HHpoypox»

«l'unore3sl 0 MMPOUCXOXKIACHUH KU3HN
https://yandex.ru/video/preview/15879669954
722787338?family=yes&tmpl_version=releas
es%2Ffrontend%2Fvideo%2Fv1.1166.0%23c
9d7ae5fd3e207d2094b3f696a3e77e0730956a
Cc

HpOI/ICXO)KI[CHI/Ie YCJIOBCKa
- AaHTPOIIOT'CHE3.

13

Poccuiickast 3jieKTPOHHAs LIKOJIA

«bmmxkaiinine POACTBCHHUKH YCIIOBCKA CpCaAU

MprUMaTOB»

https://resh.edu.ru/subject/lesson/4951/start/2
90181/

Videouroki.net
((AHTpOHOFGHG& 3TaHBI aHTpor[oreHe3a>>

https://videouroki.net/razrabotki/priezientatsii
a-po-biologhii-antropoghieniez-etapy-
antropoghienieza.html

HNudoypox

«CDaKTopI)I OBOJIFOIINH YCIIOBCKaA»
https://yandex.ru/video/preview/32954080301
15444925?family=yes

DKOJIOTHS - HAyKa O
B3aMMOOTHOIICHHSIX
OpPraHU3MOB U
HaJOpPTaHU3MEHHBIX
CHUCTEM C OKpYKarolen

Poccuiickasi 3jieKTPOHHAs IIKOJIA
«Opranusm U OKpyXaromas cpeja.

Okonoruyeckue HhakTopb»
https://resh.edu.ru/subject/lesson/5392/start/8
378/
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https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://videouroki.net/video/30-osnovnye-ehtapy-razvitiya-zhizni-na-zemle.html
https://videouroki.net/video/30-osnovnye-ehtapy-razvitiya-zhizni-na-zemle.html
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/15879669954722787338?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://videouroki.net/razrabotki/priezientatsiia-po-biologhii-antropoghieniez-etapy-antropoghienieza.html
https://videouroki.net/razrabotki/priezientatsiia-po-biologhii-antropoghieniez-etapy-antropoghienieza.html
https://videouroki.net/razrabotki/priezientatsiia-po-biologhii-antropoghieniez-etapy-antropoghienieza.html
https://yandex.ru/video/preview/3295408030115444925?family=yes
https://yandex.ru/video/preview/3295408030115444925?family=yes
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/

Cpeao.

«AHdpoypox»

«Qxonornyeckue GakTopbI»
https://yandex.ru/video/preview/17857693222

004639467family=yes&tmpl version=release
s%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9
d7ae5fd3e207d2094h3f696a3e77e0730956ac

OpranusMmsl 1 cpenia
oOuTaHusl.

11

Videouroki.net

«B3auMOOTHOLIEHUS MEXAY OpraHU3MaMu»
https://videouroki.net/razrabotki/prezentatsiya
-po-biologii-vzaimootnosheniya-mezhdu-
organizmami.html

«HUudoypox»

«Cpena oOuTanusi OpraHu3MOB»

https://yandex.ru/video/preview/16006839984

058324065?family=yes&tmpl_version=releas

es%2Ffrontend%2Fvideo%2Fv1.1166.0%23c

9d7ae5fd3e207d2094b3f696a3e77e0730956a
c

«OCHOBHBIG TUIIBI DKOJIOTHYCCKUX

B3aMMOOTHOIIICHHI

https://yandex.ru/video/preview/22278599529
56646454?family=yes

DKoJ0rus BUAOB U
MO YJISALIAMN.

Poccuiickasi 3jieKTPOHHAsI IIKOJIA

«Co0011ecTBa U PKOCUCTEMBI»
https://resh.edu.ru/subject/lesson/5501/start/1
19075/

((CBOﬁCTBa nu paSBI/ITI/ISI SKOCUCTEM))
https://resh.edu.ru/subject/lesson/4953/start/1
05422/

Videouroki.net
«DKOJIOTHYECKUE COOOIIIECTBAY

https://videouroki.net/video/23-
ehkologicheskie-soobshchestva.html

«MecroobuTanue OpraHu3MOB.
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https://yandex.ru/video/preview/1785769322200463946?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/1785769322200463946?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/1785769322200463946?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/1785769322200463946?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://videouroki.net/razrabotki/prezentatsiya-po-biologii-vzaimootnosheniya-mezhdu-organizmami.html
https://videouroki.net/razrabotki/prezentatsiya-po-biologii-vzaimootnosheniya-mezhdu-organizmami.html
https://videouroki.net/razrabotki/prezentatsiya-po-biologii-vzaimootnosheniya-mezhdu-organizmami.html
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/16006839984058324065?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/2227859952956646454?family=yes
https://yandex.ru/video/preview/2227859952956646454?family=yes
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://videouroki.net/video/23-ehkologicheskie-soobshchestva.html
https://videouroki.net/video/23-ehkologicheskie-soobshchestva.html

DKOIOTrHMYEeCKHE HUILIM
https://videouroki.net/video/18-
mestoobitanie-organizmov-ehkologicheskie-
nishi.html

DKoJI0rusg COOOIECTB.

OKOJIOTHYECKUE CUCTEMBI.

11

«Tpoduueckue cBsi3u B OMOIIEHO3E»
https://yandex.ru/video/preview/10682382939
754474675?family=yes&tmpl_version=releas
es%2Ffrontend%2Fvideo%2Fv1.1166.0%23c
9d7ae5fd3e207d2094b3f696a3e77e0730956a
c

«Cyxkueccusi»
https://videouroki.net/razrabotki/prezentatsiya
-po-biologii-suktsessiya.html

10.

buocdepa - rmodbanpHast
IKOCHCTEMA.

Poccuiickast 3J1eKTpOHHAS LIK0JIA

«CoctaB u pyHKIMH OGHOCepbD»
https://resh.edu.ru/subject/lesson/5394/start/1
19104/

Videouroki.net
«BepHanckuii u ero yuenue o ouocdepe»

https://videouroki.net/video/16-vernadskij-i-
ego-uchenie-o-biosfere.html

11.

UYenoBek 1 OKpyKaromas
cpena.

11

«Hudoypox»

«BnusiHue yenmoBeKka Ha paCTUTEIbHBIN U
JKABOTHBIN MUD»
https://yandex.ru/video/preview/18031359058
212930703?family=yes&tmpl_version=releas
es%2Ffrontend%2Fvideo%2Fv1.1166.0%23c
9d7ae5fd3e207d2094b3f696a3e77e0730956a
Cc

Poccuiickas 21eKTPOHHAS 1IKO0J1A
«buocdepa u yenoex»

https://resh.edu.ru/subject/lesson/5499/start/
<<FJIO63.JIBHBI€ SKOJIOI'HYCCKUEC HpO6J’ICMH»
https://resh.edu.ru/subject/lesson/3896/start/

Uroro:

102
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https://videouroki.net/video/18-mestoobitanie-organizmov-ehkologicheskie-nishi.html
https://videouroki.net/video/18-mestoobitanie-organizmov-ehkologicheskie-nishi.html
https://videouroki.net/video/18-mestoobitanie-organizmov-ehkologicheskie-nishi.html
https://yandex.ru/video/preview/10682382939754474675?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/10682382939754474675?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
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https://videouroki.net/razrabotki/prezentatsiya-po-biologii-suktsessiya.html
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https://videouroki.net/video/16-vernadskij-i-ego-uchenie-o-biosfere.html
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https://yandex.ru/video/preview/18031359058212930703?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/18031359058212930703?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/18031359058212930703?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
https://yandex.ru/video/preview/18031359058212930703?family=yes&tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1166.0%23c9d7ae5fd3e207d2094b3f696a3e77e0730956ac
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https://resh.edu.ru/subject/lesson/3896/start/
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