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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ydeOHOoMy mpeamery "buonorus" (manee - OMOJOTrHs) Ha YpOBHE CPEIHETO
obmero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Pepepanuny, ®PI'OC COO, Konmenmuu mnpenogaBaHus y4eOHOTO
npenmMeta «buonorus» u OCHOBHBIX MOJOXKEHUH (QenepalibHOl paboyeil mporpaMMbl BOCIIUTAHUS.

Yuebusiii npenmer «buonorus» yrimyonéanoro yposus uzyudeHus (10-11 xmaccer) sBiseTcs
OTHUM W3 KOMIIOHEHTOB TpeAMeTHOW obmactu «EcTecTBeHHO-HAayuyHbIe NpeaMeTsl». CoriacHo
nosoxeHussMm GI'OC COO npodunbHbIe y4eOHBIE MPEIMETHI, U3y4aeMble Ha YIIIYOJIEHHOM ypOBHE,
SABJISIFOTCS criocoOoMm nuddepeHimanuu o0ydeHusT Ha ypOBHE CpEIHEro ooImero oOpa3oBaHUS M
NpU3BaHbl O00ECIEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHMM OOIIUM, CPEIHUM
npo¢eCCHOHATIBHBIM M BBICIIUM 00pa3oBaHHEM. B ToO e BpeMs KaXIIblii U3 3TUX Y4eOHBIX MTPEIMETOB
JOJKEH ObITh OPUEHTHUPOBAH HAa MPUOPUTETHOE pelIeHHEe O0pa30BaTENbHBIX, BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX 33/1a4, CBSA3aHHBIX ¢ MpodopueHTaIeil 00ydalomuxcs U CTUMYJIMPOBAaHHUEM HHTEpeca
K KOHKPETHOH O0OJIaCTM HAy4YyHOTO 3HAHWS, CBSI3aHHOTO C OWOJIOTHMEH, MEIUIIMHOM, 3KOJOTHUEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOEHHBIM JIETIOM.

[Iporpamma mo ywyeOHomy mnpenmery "buonorus" maér mpencTtaBieHue O LETH U 3a7adax
u3ydeHus yueOHoro mnpeamera «buosnorus» Ha yriiyon€HHOM YPOBHE, ONpENENseT 00s3aTelbHOE
(MVHBapuUaHTHOE) MPEIMETHOE COJEep’KaHUue, €ro CTPYKTYpUpOBaHHE IO pa3jieaaM U TeMaw,
pacopeneseHre Mo Kiaccam, peKOMEHIYeT IOCIE0BAaTEIbHOCTh M3YyUEHHUs] y4eOHOro Marepualia ¢
y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Mpollecca, BO3PACTHBIX
ocoOeHHOCTel oOy4aromuxcs. B mporpamme no Ouonoruu peann3oBaH MPUHIUI IPEEMCTBEHHOCTH C
u3ydyeHueM OWOJOTMM HAa ypOBHE OCHOBHOTO oOmiero oOpa3oBaHus, Onarojmaps uemy
NPOCMAaTPHUBACTCSl  HANPABIEHHOCTh HA IOCIEAYIOIIEE pa3BUTHE OWOJIOTMYECKUX  3HAHWH,
OpUEHTUPOBAHHBIX Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, 3KOJIOTHYECKOTrO
MBILUICHHS, TIPEICTABICHUI O 370pOBOM 0Opa3e KM3HU, Ha BOCHUTAHHE OEpeHOro0 OTHOLICHHS K
OKpY’KaloIllel MNpupoaHoil cperae. B mporpamme mo OHOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mpenMera «buonorus» B peamuzamuu TpeboBanuit ®I'OC COO k mIIaHHPYEMBIM
JUYHOCTHBIM, METampeIMETHbIM M TMpPEeIMETHBIM pe3yJbTaTaM oOyueHus U B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM JESITEIbHOCTH OOYYaIOLIMXCS [0 OCBOCHUIO COMAEPIKaHUS
OuoJIOrHYecKoro 00pa3oBaHus Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHusI.

VY4eOHnbiii mnpenMer «buonorus» Ha YpPOBHE CpeaHEro ooOImero oOpa3oBaHHs 3aBEpIIAET
Ouonoruvyeckoe 0oOpa3oBaHWE B IIKOJE M OPUEHTHUPOBAH HA PACIIMPEHHE W YIIIyOJeHWE 3HAHUN
o0yyaroImuxcst 0 )KUBOM MpHpoJIe, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIOTHU U
OMOJIOTUH Pa3BUTHSL, TEHETUKH, CEIEKIUH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpenmera «buonorus» Ha yriyOJeHHOM YPOBHE OPHEHTHPOBAHO Ha
HOJrOTOBKY OOyYaroIuxcs K MOCIEIYyIoUeMy MOJy4eHHI0 OMOJIOTHYECKOro 00pa3oBaHUs B By3ax U
OpraHu3alUsaX CpeAHero mpodeccuoHaabHOro obpazoBaHus. OCHOBY €ro CoJepXaHHUs COCTaBIISET
cucTemMa OMOJIOTMYECKUX 3HAHWM, MOJTYYEHHBIX MPU M3YyYEHUH OOydYalolIMMHUCS COOTBETCTBYIOLIMX
CUCTEMAaTUYECKUX pa3zesioB OMOJIOTHU Ha YPOBHE OCHOBHOTO o01iero oopa3osanus, B 10—11 kiaccax
9TH 3HAHUS MOTYYArOT pa3BUTHE. Tak, pacIupeHbl U YryOaeHbl OMOJOTHYECKIE 3HAHHS O PACTEHUSX,
JKUBOTHBIX, Tpubax, OakTepusx, OpraHU3Me UelOBeKa, OOMUX 3aKOHOMEPHOCTAX >KHU3HH,
JOTIOJTHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEIACHMS MPUKIATHOIO U IOMCKOBOIO XapakrTepa,
KOTOpbIE MOXKHO MCHOJIb30BaTh KaKk OPUEHTUPHI AJIs MOCchIeAyrouero Beidopa npodeccun. BozmoskHa
Tak)Ke HWHTErpanus OMOJOTMYECKUX 3HAaHUN C COOTBETCTBYIONIUMHU 3HAHUSMHU, MONy4YEeHHBIMU
00y4JarIUMUCS TIPU U3YICHUN (DU3UKHU, XUMUU, Teorpaduu 1 MaTEMATHKH.



CtpykTypa mporpamMmsl o yueOHOMY npeaMeTy "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIN 1
HBOJIOIMOHHBIA MOAXOAbl K U3ydyeHHI0 Ouonoruu. CoriacHo MM, HU3y4alOTCsl CBOICTBa U
3aKOHOMEPHOCTH, XapaKTEpHbIE ISl JKUBBIX CHCTEM pa3HOI'O YPOBHSI OpraHU3aluy, 3BOJIIOLUN
OpraHMYECKOro Mupa Ha 3emiie, COXpaHEHHs OHOJOTrHYecKoro pasHooOpasus miuaHeTsl. Tak, B 10
KJIacCe M3YYalOTCS OCHOBBI MOJICKYJSIPHOH M KJIETOYHOM OMOJIOruH, 3MOpPUOSIOTMU M OHOJIOTUU
pa3BUTHSL, TEHETUKA MU CEJICKIMH, OMOTEXHOJOTHH M CHHTETHYECKOW OMOJIOTHH, aKTyaTU3UPYIOTCS
3HaHMUS OOyJarommxcs Mo OOTaHWKE, 300JI0THH, aHATOMUH, (U3HoNoruHM uenoBeka. B 11 kmacce
M3Y4al0TCsl SBOJIIOIIMOHHOE YU€HHEe, OCHOBBI SKOJIOTHH U yueHHue 0 buocdepe.

YueOublii mpenmer  «buonorus» npuszBaH  00€CNEUYUTh OCBOCGHHE  OOyYarOIIMMHCS
OMOJOrMYECKUX TEOPUM M 3aKOHOB, MJEH, IPUHLMUIIOB U MPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KaPTHHBI MHpa, 3HAHUH O CTPOCHUH, MHOTOOOpA3uu M OCOOCHHOCTSAX KIJIETKH,
OpraHu3Ma, TMOMYyJsAlUWud, OHMOIEHO03a, SKOCHUCTEMBI, O BBIJAIOUIMXCA HAYYHBIX JOCTHUKCHHSIX,
COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJNOrMM, MPHUKIAAHBIX acleKTax OMOJOrMueckux 3HaHu. s
Pa3BUTHS U TOJJIEPKaHHU WHTepeca 00ydJarouInXcsi K OMOJIOTHH HapsIy CO 3HAYMTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuasa B COACPKAaHUHU MPOrpamMMbl 110 OMOJIOTUH IPETYCMOTPEHO 3HAKOMCTBO C
UCTOpPUEH CTAHOBJICHUS M PA3BUTHUSA TOW WJIM UHOU 00nacTh OMONOTHH, BKIAAOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUIINX OMOIOTUYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Llens wm3yuenust yueOHOro mnpenmera «buonorus» Ha yriryOJEHHOM YPOBHE — OBJIAJCHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIIBHOM OpraHU3alMH JKUBBIX CUCTEM pPa3HOIO
paHra u mnpuoOpeTeHHe YMEHUN HCIOJb30BaTh OSTU 3HAHUS B (QOPMHUPOBAHUU HHTEpeca K
onpenenéHHoN obnactu npohecCHOHATBHON IeATEIBHOCTH, CBSI3aHHOM ¢ OMOoJIoTHEd, Wi K BBIOOpPY
y4eOHOTO 3aBeleHUs TS TPOAOIDKEHHSI OMOJIOTMYECKOro 00pa3oBaHMs.

JlocTikeHne I1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha yriyOJn€HHOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl OHMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTHYECKHUX
TEOpUSAX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBuUiaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO KapTUHY MHpa; O CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSIX
Ouonornyeckux cucteMm (KJeTKa, OpraHu3M, TMOMyNIsALus, BHJ, OuOreoneHo3, Ouocdepa); o
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

O3HAKOMJIEHHE OOydaroluXcsl ¢ METOJaMU MO3HAHUS >KMBOW HPUPOJIBI: MCCIIEI0BATEIbCKUMU
MEeTOaMH OMOJIOTUYECKUX HAYK (MOJIEKYJISPHOW M KJIETOYHOW OMOJIOTHHU, SMOPHUOJIOTHH B OUOJIOTHH
pasBUTHSL, T€HETUKU M CEJEeKIMH, OMOTEXHOJIOTMM U CUHTETHYECKOH OMOJIOTMH, Mal€OHTOJIOTHH,
HKOJIOTHH); METOJJAMU CaMOCTOSATEIBHOTO MPOBEICHHUsI OMOJIOTHUECKUX UCCIIEI0BAaHU B 1abopaTopun
U B Tipupo/ie (Habro1eHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE);

OBJIaJIcHHUE OO0YyYarolMMHCS YMEHHSIMH: CAaMOCTOSTEIbHO HAaxXOOuTh, aHAIM3UPOBATh U
UCIMOJIb30BaTh OMOJOTMYECKYI0 HH(POPMALMIO; TMOJb30BAaThCS OMOJIOTMYECKOW TEPMHMHOJIOTHEH U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXIY pa3BUTHEM OHMOJIOTUU U COLHUAIBLHO-IKOHOMHUYECKUMH U
HKOJIOTMYECKUMHU MpOoOJIeMaMU YeJIOBEYECTBA; OLIEHMBATh IOCJIEICTBUS CBOEH JEATENIbHOCTH IO
OTHOUICHMIO K OKpY’Karollel MPUPOAHOH cpesie, COOCTBEHHOMY 370POBbIO U 3J0POBbIO OKPYKAIOIIMX
Jrozielt; 00OCHOBBIBATh U COOJIIOJATh MEphl MPO(UIAKTUKH WH(PEKIMOHHBIX 3a00JIeBaHMA, MpaBUIIa
NOBEJCHU B TMpUpoJe U oOecreyeHus Oe30MacHOCTH COOCTBEHHOM JKU3HENEATENIbHOCTH B
Ype3BhIYAITHBIX CUTYalUsIX MPUPOJHOTO M TEXHOTE€HHOT'O XapaKTepa; XapaKTepu30BaTh COBpEMEHHbBIE
Hay4yHbI€ OTKPBITHS B 00J1acTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH B IMpolecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMH M COBPEMEHHBIMHU MCCIIEJOBAHUSMU B OHOJIOTHH,
pelmaeMbiMi €10 MpoOjemMaMH, METOJNOJIOTHEeH OHOJOTHYECKOT0 HCCEOBaHUs, IMPOBEACHUS



SKCIIEPUMEHTANBHBIX  MCCIEAOBAaHUN,  pelleHus  OMOJOTMYECKMX  33Jad,  MOJEIHMPOBAHUA
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHE y OOYYArOIIMXCS IIEHHOCTHOTO OTHOIICHHWS K J>KMBOH NPUPOJE B IIEIIOM H K
OTJICbHBIM €€ 00BEKTaM M SBJICHUSIM; (POPMUPOBAHUE HKOJIOTUUYECKOM, FTeHETUYECKO TPaMOTHOCTH,
o0u1eil KyJabTyphl TOBEICHUS B IPUPO/IC; HHTETPAIIUN €CTECTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpereHre OOYUYaAIOIMIMMUCS KOMIIETEHTHOCTH B PAIlMOHAJIBHOM MPUPOAONOIH30BAHUU
(cobmroenue mpaBuil MOBEACHUSI B MPHUPOJE, OXPaHBI BHJIOB, SKOCUCTEM, OHOC]EpHI), COXpaHECHUH
COOCTBEHHOTO 37I0POBbSI U 3JI0POBbS OKpYXAIOUMX Jiojell (coOmoneHuss Mep NpodUIaKTHKU
3a0oneBaHui, oOecneyeHrne OE30MACHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYalHsIX
IOPUPOJHOTO M TEXHOT'CHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJNOTHYECKUX 3HAHUHM U
YMEHHH B ITOBCEHEBHOW KU3HU,

CO3JaHME  YCJIOBUH JUIS  OCO3HAHHOIO  BbIOOpa  OOY4YaIOIUMUCS  WHAMBUAYAIbHOMN
o0pa3oBaTeNbHON  TPAaeKTOpPHH,  CHOCOOCTBYIOIIEH — mocieayioumeMy  npodecCHOHaILHOMY
CaMOOTIPEICJICHUIO, B COOTBETCTBUU C MHMBH A IbHBIMH HHTEPECAMU U MIOTPEOHOCTSAMHU PEruoHa.

OO01miee 4uCIIo Y9acoB, OTBEIECHHBIX HA M3Y4YeHHE OMOJIOTMU Ha YriyOJIEHHOM YpOBHE CpPEIHEro
obmero oopa3oBanus, coctasiseT 204 yaca: B 10 kinacce — 102 vaca (3 waca B Hegeno), B 11 kiracce —
102 gaca (3 gaca B HEZIEIIO).

OTt6op opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOY4YCHHUs OMOJOTHH OCYIIECTBISETCS C
yu€ToM clneuu(puKud ero coAepkaHusi M HaIlpaBI€HHOCTH Ha MPOJOHKEHHE OHOJIOTHYECKOro
00pa3oBaHus B OPraHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s3aTeNnbHBIM  YCIIOBHEM MpH OOyYeHUH OHOJOTHMM Ha YIIIYyOJIEHHOM YpOBHE SIBISETCS
IpOBE/ICHUE Ta0OPaTOPHBIX M MPaKTUYeCKUX pabor. Takxke ydacTne OOy4arOmMXCs B BBITIOJTHEHUU
IPOEKTHBIX U Y4€OHO-HCCIIEIOBATENbCKUX PAa0OT, TEMAaTHKa KOTOPBIX OIPENESETCSl YYHUTENEeM Ha
OCHOBE UMEIONINXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopaepxaHue MporpamMMmbl, BBIACIEHHOE KYPCU80M, HE BXOAMUT B IPOBEPKY TOCYIAapCTBEHHOMU
utoroBou arrectaruu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas OHOJOTHS — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS OHOJOTHH.
buonoruueckue Hayku U u3ydyaeMble UMU MpoOieMbl. OyHIaMeHTalbHbIE, IPUKIAAHbIE U IIOUCKOBBIC
Hay4YHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3HayeHue Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI MHpa.
[Tpodeccun, cBsizanubie ¢ OnoorHel. 3HaYeHne OMOJIOTHU B PAKTUYECKON AEATEIbHOCTH YEJIOBEKa:
MEJULMHE, CEIbCKOM XO035ICTBE, IPOMBIIUIEHHOCTH, OXPaHe IPUPO/IbIL.

JdemMoHCTpauMu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V. I'apseii, I
Mengens, B. . Bepnanckuii, W. I1. [1aBnos, . . Meunukos, H. . Baswios, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! U cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMU HaykaMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

KuBble cuctemMbl Kak IpeaMer u3yudeHusi Ouosnoruu. CBONCTBA JKUBBIX CHUCTEM: E€IHHCTBO
XUMUYECKOTO COCTaBa, JTUCKPETHOCTh U LIEIOCTHOCTh, CI0KHOCTb U YHOPSIOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPraHU3alMs, CaMOBOCIPOU3BEIAEHUE, Pa3IpakKUMOCTh, U3MEHUHUBOCTb, POCT M
pas3BuTHE.

YpoBHM  OpraHu3auuyd  JKUBBIX  CUCTE€M:  MOJIEKYJSPHBIA,  KIETOYHBINA, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUOBOM, SKOCHUCTEMHBIH (OHMOTeOleHOTHYECKH), OnOCQEpHBIil.
[Tpoueccrl, MpOUCXOAAIIME B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU KUBOTO. JKU3Hb Kak ¢dopma
CyliecTBOBaHUs MaTepuu. Hayku, n3ydaromue )KUBble CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alMH.

N3yuenne »xuBbBIX cucTeM. Mertoasl Ouonorunuecko Hayku. HaOmronenuwe, u3MepeHwue,
AKCIIEPUMEHT, CUCTEeMaTu3alus, MeTaaHanus. [loHATHE O 3aBUCUMON W HE3aBUCHUMOW MEPEMEHHOM.
IInanupoBanue skcnepumenta. [loctaHoBka u mpoBepka runote3. Hynesas rumoresa. Ilonstue
BbIOOpKH U €€ JocToBepHOCTh. Pa30poc B Ouonornueckux JaHHbIX. OIlEHKa J1OCTOBEPHOCTH
MIOJIy4EHHBIX  pe3ysabTaroB. [IpUumHBI  HWCKaXeHUs pe3ynbTaroB  dKcnepumeHTta. llonsaTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHBIE NMPHU3HAKH >KU3HW», «buonornyeckue cucremsl», «CBoWCTBa
KUBOM MaTepumn», «Y pOBHU OpraHU3aIMH )KUBOM IPUPOIbI», «CTpOEHHE JKUBOTHOU KIIETKW», «TKaHu
JKUBOTHBIX», «CHUCTEMBI OpraHOB YEJIOBEUECKOro opranm3May», «buoreornenosy», «buochepar,
«MeTozbl U3y4eHUs )KUBOU IPUPOJIBI».

Ob6opynoBanue: nabopatopHOoe 00OpyIOBaHME JUIsI TPOBENEHHUS HAOIIOACHUM, H3MEpeHHid,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonbp3oBaHNe pa3IUUYHbIX METOIOB IPU U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosnorus KjieTrku

Knerka — cTpykTypHO-(yHKIIMOHATIbHAS €AMHUIIA )KUBOTO. McTopust OTKpbITHS KiIeTKU. PaboTh
P. I'yka, A. Jlesenryka. Knerounas teopus (T. llIBann, M. Illnelinen, P. BupxoB). OcHoBHBIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTtoapl  MONEKYIAPHOM M KIETOYHOM  OHMOJOrMHM: MHKPOCKONHUS, Xpomarorpadus,
anexTpodopes, METOJ  MEUYEHBIX aTOMOB, muddepeHnraibHOe HEHTPUPYTUPOBAHUE,



KyJbTUBUPOBAaHUE KIETOK. H3yuenue ukcuposannvix Kiemoxk. IEKTPOHHAs MHUKPOCKOIMMS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusxcusnennoe) usyyenue Kiemox.

JleMoHCTpaL U

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmumpl u cxeMbl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIN MUKPOCKOI», «VcTopus pa3BuTHA
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MMKpPOIpENnaparbl pacTUTEIbHBIX, JXUBOTHBIX U
OaKTepHaIbHBIX KICTOK.

IIpakTuyeckast padora «l3yuyeHue MeETONOB KIETOYHOM Ouonoruu (Xxpomatorpadmusi,
anektpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMUKpO3JIeMeHThl. Bona u €€ posp Kak
pacTBOPUTENIS, PEAarcHTa, yd4acTUe B CTPYKTYPUPOBAaHUU KIIETKH, TEILIOPETyJsuuH. MuHepaabHble
BEIIIECTBA KJIETKH, UX OMOJIOrHYecKasi poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTKu. buonornueckue noaumepsl. benku. AMUHOKHUCIOTHBIN COCTaB
6enkoB. CTpykTypbl OenkoBoii Mosekynbl. IlepBuuHas cTpykTypa Oenka, NeNTHIHAs CBS3b.
Bropuunas, TpetuyHas, yeTBepTUUHast CTpyKTyphl. JleHatypauus. CoiictBa GenkoB. Knaccugukarus
OenkoB. bruonornueckue GyHKIUU O0€IKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, JucaxapHjibl, OJUrocaxapuabl M mnonucaxapuipl. OOumil 1uan
CTPOEHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA yIiIeBOAOB. bruonornueckue GpyHKIMM yriIeBOA0B.

Jlunuasl. I'mapodunbHO-TUApOoPOOHBIE cBOMcTBa. Kiaccudukauus nunuios. Tpuriunepuasl,
dochomunuabl, BockH, cTepounabl. buonormueckue ¢GyHkuum JunuaoB. OOmme  CBOWCTBa
OHMOJIOTUYECKHX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTh K CAaMO3aMBIKaHHIO, TIOTYIPOHHIIAEMOCTb.

Hyxnennoseie xuciorel. JIHK un PHK. Crpoenue HyknenHoBbIX Kucnor. Hyxneotuasl.
[Mpunmun komiiementapHoctu. llpaBuno Yapradgda. Crpykrypa JAHK — nBoiiHas croupasb.
Mecronaxoxaenue u 6nonorndeckue ¢pynkunu JJHK. Bugst PHK. ®@ynknun PHK B ketke.

Crpoenune monekynsl AT®. Maxkposprudeckue cBsizsu B Mmoiekyine AT®. buonorumdeckue
¢ynkuun  AT®. BoccraHOBI€HHblE NEPEeHOCUMKHM, HMX  (QYHKUMH B  KJIeTke. [pyeue
nykneozuompugocghamvr (HT®). CexBenupoBanue IHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHast Ouosyorusi: OHOXMMHYECKME U OHO(QU3NYECKHE HCCIEA0BaHUs COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpBI OMOMOJeKyl. Moodenuposanue cmpykmypuol u yHKyuii OUOMONIEKYI U
ux Komnaekcos. Komnvromepuwiii ousaiin u opeanudeckuii cunme3s OUOMONEKYL U UX HENnPUPOOHbIX
aHaNo208.

JleMoOHCTpaL U

[Moprpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®@. Caurep, C.
IIpy3unep.

Huarpammsbl: «PacrpeneneHie XMMUYECKUX JIEMEHTOB B HEKHMBOM Mpupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOEH.

Tabmuubl u cxemsl: «llepuonndeckas TabauIa XUMHUUECKUX IEMEHTOBY», «CTPOEHUE MOJIEKYJIbI
BOJIbI», «BelmiecTBa B cocTaBe opranu3mMoBy, «CTpoeHHe MOJIeKyIbl Oenkay, «CTpyKTypbl OelnKoBOM
MoJIeKyNb», «CTpoeHue MOJIeKyN YIiieBoAoB», «CTpoeHHe MOJIeKya JUMUIoBY», «HykienHoBbie
KUCTOThIY, «CTpoenne Mosekyiasl ATD».

Ob6opynoBaHue: XMMUYecKas Mocyia 1 000py10BaHHE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAUECTBEHHBIX PEaKIuii».



JlaGoparopHasi pabora «lccregoBaHue HYKIEHMHOBBIX KHCIOT, BBIICICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. Ctpoenue u GQyHKINH KIETKH

Tunbel KJIETOK: dyKapuoTHdeckas W mnpokapuoTudeckas. CTpyKTypHO-(GYHKIIMOHAIbHBIE
00pa3oBaHUs KIETKH.

Crpoenne mpokapuoTuueckoil kietku. Kierounas crenka Oakrtepuii m apxeil. OcobeHHocTH
CTPOEHUS TeTepoTPOPHONH U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MECTO U poiib MPOKAPUOT B
OHoLIEHO3aX.

CtpoeHue M (QYHKIMOHUpPOBAaHUE JSyKapHOTHUYeckoW KkieTku. Ilmasmaruueckas memOpaHa
(mma3manemma).  CTpykTypa  IUIa3MaThdecko  memOpaHbl.  TpaHCHOpPT  BEmIECTB  yepes
IUIa3MaTHYECKyl0 MeMmOpaHy: maccuBHbIM (muddy3us, obneryéHnas auddys3us), aKTUBHBIN
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcopT). [Tomynponumaemocts MeMOpanbl. PaboTta Hatpuii-
KaJIMEeBOr0 Hacoca. DHAOLUUTO3: MUHOLUUTO3, aronuTto3. Jk3ouuTo3. Kinerounas crenka. CTpykTypa u
(YHKLINHU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

Huronnazma. [urozons. Llutockener. JIBwxkenue nurormazmbl. OpraHouipl  KIETKH.
OpnHomeMOpaHHbIE OpraHoMJbl KJIETKU: sHpominazmaruyeckas cerb (OIIC), ammapar I'osbmxw,
JM30COMBI, UX CTpOeHUe U QyHKIMH. B3anMOCBsA3b OJHOMEMOPAHHBIX OPraHOUI0B KieTku. CTpoeHue
TPaHYJIIPHOTO peTuKyinyMa. Mexanuzm nanpaenenus deikos ¢ JIIC. CHHTE3 pacTBOPUMBIX OCIIKOB.
CunTe3 KIETOYHBIX MeMOpaH. [nmamkuii (arpaHyJspHBINA) SHIOIUIA3MATUYECKUNH PETHKYIYM.
CexperopHass ¢yHknus amnmapara [onbixu. Moougurkayus 6Genkoe 6 annapame [ onvodicu.
Copmuposka 6enxos 6 annapame I onvoocu. TpancnopT BelIecTB B KileTKe. Bakyonu pacTUTenbHBIX
kietok. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE ~ OpPraHOUAbl  KJIETKM: MMTOXOHAPUM, IIAcTUlbl.  [Ipoucxoowcoenue
mumoxonopuil u niacmuo. Cumbuoeenes (K.C. Mepecrkosckuii, JI. Mapeynuc). Ctpoenue u QyHKIUU
MUTOXOHJIpHM ¥ Tuiactua. [lepBuuHbIEe, BTOPUYHBIE U CIOXHBIE IMJIACTHIBI (POTOCUHTEIUPYIOIIHX
AYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIIUX PACTECHUM.

Hemem0Opannbie opranon bl ki1eTku CTpoeHue U GyHKIIMN HeMEMOpaHHbBIX OPTaHOMI0B KIIETKU.
Pu6ocomsl. Ilpomescymounvie ¢hunamenmoi. MukpoduiaaMeHTsl. Axkmunogvle MUKpoguiameHmeoi.
MBel11eyHbIe KIETKU. AKMUHO8ble KOMNOHEHMbL HeMblUUeYHbIX KiemoK. MUuKpoTpyoouku. Kietounsiit
ueHTp. CTpoeHue u JABMKEHUE KTYTUKOB U pecHUYeK. MUKpOTpyOOukHM HMTOIUIa3Mbl. LleHTpuos.
benku, accoyuuposannvie ¢ muxpoghunamenmamu u muxkpompybouxamu. Momopnwvie 6enxu.

SAnpo. Obonouka s1pa, XpOMaTHH, KApHOIUIa3Ma, SAPBILIKH, UX CTPOEHUE U QYHKIUH. S aepHbIi
OenkoBbI  MaTpuKC. [IpocTpaHCTBEHHOE pacHoONOXKEHHE XPOMOCOM B HUHTepda3zHOM  sjpe.
dvxpomamun u cemepoxpomamun. benku XpomMaTMHa — TUCTOHBL. /[unamuxa s0epHou 0060n0uYKU &
mumose. HAoepuulii mparcnopm.

Knerounsie BkmtoyeHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT (PacTUTENbHOM,
KUBOTHOMU, TpUOHOM).

JleMoOHCTpaLun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl 1 cxembl: «CTpOCHHE HYKAPHOTHUECKOW KIEeTKW», «CTpOEHHE KUBOTHOU KIETKHY,
«CTpoeHne  pacTurenbHOW  KieTku», «CrTpoeHne  muTOXOoHApuUm», <«apo», «CrpoeHune
MPOKAPUOTUYECKOMN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOIpEnaparbl PacTUTEIbHBIX, KUBOTHBIX KIIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHbIX KIETOK.

JlabopaTopnasi padora «l3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KJIETOUHON MeMOpaHbI».



JlaGoparopHasi padora «VcciegoBaHue IUIa3MOIM3a M JICTUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBIKEHHUS TUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AccuMMIAIMS U JUCCUMWIALUSA — JBE CTOPOHBI Merabonu3ma. Tumbel oOMEHa BELIECTB:
aBTOTPOGHBIA M TreTepoTpOodHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX Mpoleccax. JHEPreTHYecKoe
oOecrieyenne kieTku: mnpeBpameHne AT® B oOMeHHBIX mporeccax. DepMEeHTATHBHBINH XapakTep
peakuui KiIeToyHoro merabonusma. PepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXAHHU3M JAEUCTBHSL.
Kodepmentsl. OTnnunst pepMEHTOB OT HEOPIraHUYECKUX KaTaIu3aTOpOB. benku-akTuBaTOphl U OEJIKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3InYHbIX (PaKTOPOB.

[lepBUuHBII CHUHTE3 OpraHMYECKUX BewlecTB B Kkierke. dorocuHrtes. AHoxcueenHvlll U
oxcuzennvlli pomocunmes y obaxmepuii. Ceemocobupaiowjue nuemenmsl U NUSMeHMbl PeaKyuoHHO20
yenmpa. Ponb xmoporuiactos B npouecce GorocunTesa. CBeToBas U TeMHOBas ¢a3bl. Pomoovixanue,
Cs., C4. u CAM-munwi ghomocunmesa. IlponykTHBHOCTH oTOCHHTE3a. BriussHUE pa3muuHbIX (aKTOPOB
Ha CKOpocTh (hoTocuHTEe3a. 3HaUeHue PoToCHUHTE3A.

XemocuHTe3. Pa3sHooOpa3ue OpraHu3MOB-XEeMOCHMHTETHKOB: HMUTpU(UUUpYIOIIUE OakTepuw,
xKenez00aKkTepun, cepodakTepuu, BOJIOPOIHbIE OaKTepun. 3HaU€HUE XEMOCHHTE3A.

AnadpoOHble OopraHu3Mmbl. Buner Opokenus. [IpogykTel Opo’keHHSI W WX HCIIOJIB30BaHUE
YeJI0BEeKOM. AHa’POOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHU U BO3OYIUTEIH OOJIE3HEH.

AspoOHBIe OpraHu3Mbl. JTarnbl 3HepreTuueckoro oomena. IloaroroBurensHbiil 3tan. ['nmukonus
— OECKHUCIIOPOIHOE PACIIETIIIEHHUE TIFOKO3BI.

buonoruueckoe OkuCI€HUE, WM KIETOYHOE [pIXxaHue. Ponb MUTOXOHApPUII B mpoleccax
ounonornyeckoro okucienus. Lukmmaeckue peakiun. OxucnutensHoe GochopunnupoBanue. IHepeus
Mmembpannozo  epaduenma npomonos. Cunmes ATD: paboma npomonnou ATP-cunmasoi.
[IpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB IMepea  aHa’poOHBIM. DHPeKTUBHOCTH
HHEPTeTUYECKOro OOMeHa.

JleMoOHCTpaL U

[Toprpersr: k. IIpuctau, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «POTOCUHTE3Y, « IHEPTeTUUECKU 00Meny, «brnocunTes Oenkay, «CtpoeHue
dbepmeHTay, «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, O0OOpyAOBaHHE Ui MPUIOTOBICHHS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi pa6ora «/I3yueHue KaTtaaUTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WIM KaTaxas3bl)y.

JlaGopaTopnas paGora «/I3yyeHue (epMEHTATHBHOIO pacUIeNJIeHUs MEepOKCHa BOJOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX).

JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacaeacreeHHass HHPOPMALMS M pean3anus eé B KJIeTKe

Peakumu wmarpuuHoro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAapHOCTH B PEAKLHUAX MaTPUYHOIO
cuHTe3a. Peanusanusi HacineACTBEHHON HWHpopManuu. [eHeTHMueckwil KoOJ, €ro CBOMCTBA.
Tpanckpunumsa — wmarpuunbiii cuHTe3 PHK. IlpuHuummel TpaHCKpUNIMHM: KOMIUIEMEHTapHOCTb,
aHTUNAPAIEIbHOCTh, ACUMMETPUYHOCTD. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe.
Hexooupyrowue PHK.



Tpancmsamus u e€ »tanbel. Yyactue TpancnopTtHeix PHK B OmocuwnTe3e Oenka. VYcioBus
6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GnocuHTE3€E OEmKa.

Coepemennvie npedcmaenenus o cmpoenuu 2enos. OpraHuzanys I€HOMa Y IPOKapuoOT U
9yKapuoT. Perynsmus akTHBHOCTH T€HOB Yy mpokapuoT. I'unoresa omnepona (®. XKako6, XK. Mano).
MonexynapHvle mexaHusmvl dKCnpeccuu 2eHo8 y aykapuom. Ponb xpomamuna 6 peeynayuu pabomol
2eno0g. Perymsiiys OOMEHHBIX MPOIIeCcCOB B KieTke. KiieTouHblil romeocTas.

Bupycel — HekinerouHsle (GOpMBI KM3HHM M oOnMratHble mapazutTel. CTpOCHHE TMPOCTHIX U
CJIOXHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Kusnennwviti yuxn JHK-codepocawux eupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHsie 3a0oneBanus yenoBeka, kuBoTHbIX, pactenuit. CIINJ, COVID-19, couunanbhbie u
MEIUIIUHCKHUE MTPOOIEMBI.

Buoungopmamuka: unmeepayuss u anamuz 6oavwux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux oawHvix. Hanomexwnonoeuu 6 ouonocuu u meouyuwne. Ilpoepammupyemvie yHkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUHA.

Tabmue! u cxeMbl: «buocunTes 6enkay, «I eHeTndeckuii koay, «Bupyce», «baktepuodaruy.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH MUK KIE€TKH

Knetounslii nuki, ero nepuoas! u perynsuus. Matepdasza u muto3. OcoOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdasze. IloaroroBka  kietku Kk  jgeneHuto.  lIpecuHTeTnueckuit
(MOCTMUTOTUYECKHUI), CHHTETUYECKHMI U IOCTCHUHTETUYECKHH (MPEMUTOTUYECKUI) MEPUOJbI
UHTEpQa3bI.

Marpuunbiii cunte3 JIHK — peruukanus. [Tpunnunet permukanuu [IHK: kommiemMeHTapHOCTSD,
MOJIYyKOHCEPBAaTUBHBIA CHHTE3, aHTUIapaieabHOCTh. Mexanuszm perukauuu JIHK. Xpomocomsl.
Crpoenue xpomocoM. Temomepsl u Teraomepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapUOTHIL.
JunimonIHBIN U TaITIOMAHBIA HA0OpBI XpoMocoM. ['oMoToruyHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBI.

Jenenne kietkn — Muto3. CTaguu MUTO3a M MPOMCXOASIIME B HUX IPOLECCHL. THUIBI MHUTO3a.
Kapunokunes u nuroknHes. buonornueckoe 3HaueHNE MUTO3A.

Perynsuus mutotnyeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi TuOenb — arornTo3s.

Knerounoe sapo, XpoMocoMbl, (YyHKIMOHaJdbHasi T€HOMUKA. Mexanusmsl npoaugepayuu,
ougppepenyuposxu, cmapenus u euberu xiemox. «L{ugpposas rknemxa» — Ououngopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuupl u cxembl: <«OKH3HEHHBIM TMKI KIETKH», «Muto3», «CTpoeHue XpomMocoM,
«Pemmukanmsa JJHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaThl: «MHUTO3 B KJIETKaX KOpEIIKa JTyKa.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTaxy.

JlabopaTopnasi padora «HabmoneHne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruyeckoe pazHooOpa3ue OpraHu3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHMS U JKU3HEAEATEIIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OTHOKJIETOUHBIE BOJOPOCIIH, APYrHe NPOTHCTHL. KoloHHaIbHbIE OpraHU3MBI.



B3anmocBsA3bp 4YacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OPraHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Txanu pacteHuid. TUNBI pacTUTENBHBIX TKaHEW: oOpa3zoBaTenbHAas, MOKPOBHAS, MPOBOJSIIAS,
OCHOBHas, MexaHu4deckas. OcoOeHHOCTU CTpoeHus, QYHKIMH U pacHoJIOKEHUs TKaHEeW B opraHax
pacTeHuil.

TkaHM JKMBOTHBIX M 4YeJIOBEKA. TWIBI KUBOTHBIX TKAHEW: SIMTENIUAIbHAs, COCIUHUTEIIbHAs,
MbllieyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (YHKIMHA M pPAcIOJIOKCHHS TKaHEH B oOpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BererarnBHble W TeHEpaTUBHBIE OpraHbl pacTeHUid. OpraHbl U CUCTEMBI OpPraHOB
JKUBOTHBIX U 4yesoBeka. OyHKIMU OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CkeaeTbl OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHbI1i 1 BHyTpeHHUH ckeneT. CTpoeHre U TUIIbI COCTMHEHUS KOCTEH.

JIBukeHue opraHu3moB. [IBukeHHE OJHOKJIETOUHBIX OPraHM3MOB: aMEOOUTHOE, JKTYTUKOBOE,
pecHu4HOe. JIBM)KEHHME MHOIOKJIETOYHBIX PACTEHHUM: TpONM3Mbl M  HacTud. JIBHXKEHUE
MHOTOKJIETOYHBIX >KMBOTHBIX U 4Y€JIOBEKa: MblllleyHasi cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX
pabora.

[luranue opranusmoB. llormomenue BOABI, YIIEKHUCIOIO ra3a M MHUHEPAIbHBIX BELIECTB
pacreHusAMU. [IuTaHue XKUBOTHBIX. BHYTpPHUIIOIOCTHOE M BHYTPHUKIIETOYHOE NuIeBapeHue. IIutanue
MO3BOHOYHBIX KMBOTHBIX. OTHENbl NHILEBAPUTEILHOTO TpakTa. [luieBapuTenbHbIE JKENE3bl.
[IumeBapuTenbHas cucTeMa 4eJloBeKa.

Hpixanue opranu3MoB. [lpixanue pacteHuid. Jlpixanue >XMBOTHBIX. Juddy3us rasos uyepes
noBepxHocTh KieTku. KokHoe npixanuwe. JlpixaTenbHash moBepxHOCTh. JKabepHoe U JEroyHoe
JpIXaHue. J[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M UYE€JIOBEKAa. DBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHUs
JErKUX MO3BOHOYHBIX KUBOTHBIX. JlpIxaTenbHas cucTeMa yenoBeka. MexaHu3M BEeHTWISAIUH JETKUX Y
OTHUI] 1 MIIEKONUTAIUX. Perynsamus apixanus. JpixatenbHble 00bEMBI.

Tpancnopr BemECTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTCHUM. TpaHCIIOPT BEIECTB Y
KUBOTHBIX. KpoBeHOCHas1 cuctema n e€ opransl. KpoBeHOCHAs1 cucTteMa IMO3BOHOYHBIX JKMBOTHBIX M
yenoBeka. Cepjue, KpOBEHOCHBbIE cOCyAbl U KpoBb. Kpyru kpoBooOpaiieHHs. DBOJIIOIHMOHHBIC
YCIIOXKHEHUSI CTPOEHHMsS KpPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX MXHMBOTHBIX. Pabora cepama u eé
peryJsnus.

Boigenenue y opranusmoB. Boinenenue y pacrenuii. Beinenenue y ;kuBoTHbeIX. COKpaTUTEIbHBIE
Bakyod. Oprasbl BblAeNeHHs. DUIbTpalMs, CEKpeluuss U oOpaTHOE BCAChIBAHHUE KaK MEXaHHM3MBbI
paboTbl opraHoB BblieneHUs. CBsA3b MOJOCTH Tela ¢ KPOBEHOCHOM M BBIIEIMTENBHON CHCTEMaMU.
Boienenue y TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CTpoeHne W (QyHKIMOHUPOBaHUE
HeppoHa. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OpraHn3MoB. Cropsl OakTepuil WM LUCTHI
IIPOCTEHIINX. 3alUTa y MHOIOKJIETOUHBIX pacTeHui. Kyrukyna. CpencTsa MacCUBHOM M XMMHYECKON
3amuThl. OUTOHLINIBL.

3almnTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpPOBBI M MX NMPOM3BOJHBIE. 3alIUTAa OPraHU3MaA OT
6one3neld. IMmmyHHas cuctema yenoBeka. KieTouHbl U ryMOpalbHBIH UMMYHUTET. BpoxkIEHHBIN U
npuoOpeTEéHHbIN crienuduueckuii UMMyHUTeT. Teopust KIOHaJIbHO-celeKTUBHOro mmmyHutera (I1.
Opmux, ®. M. bepuer, C. Tonerasa). BocmanurensHble OTBETHI OpPraHW3MOB. Poiib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxuMocTs U peryisnus y opranu3smMoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxxuMocCTs U peryisinus y pacTreHuil. POocToBble BelecTBa U X 3HaYCHUE.



HepBHas cuctema u pediekTopHas peryisuus y »KMBOTHbBIX. HepBHas cuctema u €€ OTIENBI.
OBOJIOIMOHHOE YCIIO)KHEHUE CTPOECHMSI HEPBHOW CHCTEMBI y KMBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHbie U yciiOBHBIE pedIIeKChI.

I'ymopanbHast perynsiuus M DHIOKPHUHHAs CUCTEMA JKMBOTHBIX M uenoBeka. JKemesbl
SHJIOKPUHHON CUCTEMBbI U MX FOpMOHBI. [lelicTBue ropMoOHOB. B3anMOCBA3b HEPBHOW U SHIOKPUHHOMN
cucreM. [ unoranamo-runodusapHas cuctema.

JleMoOHCTpanuu

[Toptper: N. I1. [1aBnos.

Tabmuubl u  cxembl: «OIHOKIETOYHBIE BOJOPOCIM», «MHOIOKIETOYHbIE BOZOPOCINY,
«bakrepun», «IIpocreiimmuey, «OpraHpl LIBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB I103BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpocHue HaceKoMmbIx», «TkaHum pacreHmit», «KOpHEBBIE CHCTEMBD,
«Ctpoenue credist», «CTpoeHue JIMCTOBOM MiIacTUHKUY, «TkaHM KMBOTHBIX», «CKelleT 4yeloBeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucremay», «HepBHas
cucrema», «Koxa», «MpbliieuHas cuctemay, «BbiienuTenbHas cucreMay, «OHIOKPUHHAs CUCTEMaY,
«Ctpoennie Mbimib», «MAMmynuter», «Kumeynononoctasie», «CxeMa NUTaHUS PACTCHUID,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruipb», «CTpOEHHE IUIaHApUWY,
«BHyTpenHee cTpoeHue 10KAeBOro uepBsi», «HepBHast cuctema prio», «HepBHas cuctema JIATYIIKI,
«HepBras cucrema mnpecMmblkaronuxcs», «HepBrHas cucrema nrTuny», «HepBHas cucrema
MiIeKonuraromux», «HepBHas cucrema uenosekay, «Pediekcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOXKHX, JKHUBBIC
IK3EMIUIAPHl KOMHATHBIX PACTCHUH, repOaphyl pacTeHWH Ppa3HBIX OTNENOB, BJIAKHBIC IpETaparhbl
JKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIMHU OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEIOBEKa,
o0opyoBaHue Ui AEMOHCTpAallMM MOYBEHHOTO M BO3AYLIHOIO NMUTAHHUS PACTEHWM, pacIleIuIeHUs
KpaxMasna u OenKoB moj JeiictBueM (epMeHTOB, 00OpyJOBaHUE MAJS JAEMOHCTPALUMHU OIBITOB IO
M3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX ABM)KEHUN, MOJEIN TOJIOBHOIO
MO3ra pa3INyYHbIX KUBOTHBIX.

JlabopaTopnasi pabora «/3ydyeHne TkaHel pacTEHUIN.

JlabopaTopnas padora «/3y4yeHne TkaHeN )KMBOTHBIX».

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl Pa3MHOXKEHHUS OpPraHM3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) M MoJoBoe. Buabl
6€ecIo0ro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALHNSA, (parMeHTalts, KIOHUPOBaHHE.

[TonoBoe pasmuHoxkenue. [lonoBeie kaeTku, uan ramersl. Meio3. Craguu meiiosa. [loBenenue
XpoMmocoM B Meno3e. KpoccnHrosep. bronornyecknii CMbICI ME03a M TIOJIOBOTO Iponecca. Meno3 u
€ro MECTO B )KM3HEHHOM LIUKJIE OPTaHNU3MOB.

[TpenzaponpimieBoe pa3ButHe. I'amerorene3 y *uBOTHBIX. [lomoBbie xene3bl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJTOBBIX KIIETOK.

OmnogoTBOpeHHEe U SMOpPUOHAIIBHOE pa3BUTHE JKUBOTHBIX. (CHocoObl OIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpPHOJOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenes — o0na u3 enasuvix npobnrem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopghozeneza. Ctaauu >MOpUOreHe3a )KMBOTHBIX (Ha mpuMepe Jarymkn). Jpoonenue. Tumst
npobnenus. [Jemepmunuposannoe u HedepmMuHuposarnoe oOpobaenue. bBracmyna, munvt Onacmy.
OcobeHHOCTH APOOIIEHUS MIEKOTIUTAIOMIMX. 3apOBIIIEBbIE TUCTKH (TacTpy IsLus). 3aKiaaKa OpraHoB
U TKaHed W3 3apoJbIIIeBBIX JHMCTKOB. B3auMHOe BIMAHME YacTe pa3BUBAIOLIETOCS 3apojbllla



(oMOpuOHaNbHAST UHAYKLINSA). 3aKiajKa IJIaHa CTPOEHUS >KMBOTHOIO KakK Pe3yjbTaT MEPAPXHUECKUX
B3aMMOJICHCTBHI reHOB. BrusiHue Ha SMOpHOHAILEHOE PAa3BUTHE PA3TMUYHBIX (PAKTOPOB OKpYKAOIIEH
Cpenbl.

Poct u pa3Buthe xuBOoTHBIX. [locTamOpuonaneHelil nepuon. Ilpsimoe u Hempsimoe pa3BUTHE.
Pa3Butne ¢ metamopdo3oM y 6€Cri03BOHOUHBIX U ITO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IIPSIMOTO U HETPSIMOT'O PA3BUTHSL, X PACIPOCTPAHEHUE B IIpUpPOE. THIIBI pOCTa )KUBOTHBIX. DaKTOPHI
pEryJIiIud poCTa XUBOTHBIX U yesioBeka. CTaguu NOCTAIMOPUOHAIBHOIO Pa3BUTHUS y KUBOTHBIX U
yenoBeka. [lepuoabl oHTorenesa yenoneka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE MPOIIECCHI.

Pa3smuoxeHne u pasButue pacteHuid. ['ameroput u cropodur. Meiio3 B KU3HCHHOM ITUKIIC
pactenuii. OOpa3oBaHue CIOp B Mpolecce Meio3a. ['ameroreHe3 y pacrenuii. OmiogoTBOpeHUE U
pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyISILIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanuu

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuplr U cxembl: «BeretaTuBHOE pa3sMHOXKEHHE», «THUIBI OECIONOro Pa3MHOKCHH,
«Pa3MHOXeHHE XJIaMUJOMOHAb», «Pa3MHOXeHue 3BrieHb», «PazMHOXkeHue ruapsl», «Meios3y,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SWLEKIETKH U cnepMaro3onna», «OCHOBHbIE CTaauu
oHTOreHesa», «lIpsmoe n Henpsamoe pasBurue», «Pa3Butre Manuckoro xykay», «Pa3Butue capaHumn»,
«Pa3BuTtne nArymku», «J{BoilHO€ OIVIOJOTBOPEHHME Y I[BETKOBBIX PACTEHHI», «CTpOECHHE CEMSH
OJIHOJIOJIBHBIX M JABYIOJIBHBIX pacTeHUui», «KW3HEHHBIM LMK MOPCKOW KamycTbl», <«OKW3HEHHBII
UK MXay, « KU3HEHHBIN [IUKII TAMIOPOTHUKAY, « KU3HEHHBIN [IUKII COCHBDY.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpOIpenaparbl SHIEKIETOK W CIEpMaTO30MJIOB,
Mozeib «L UK pa3BUTHS JIATYILIKA Y.

Jlaboparopnass  paGora «/3yueHue CTpO€HUsI IOJOBBIX KIETOK Ha  TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBICHHE TNPU3HAKOB CXOJCTBAa 3apOJBIIICH IMO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB

HcTtopust cTaHOBJIEHMS U pa3BUTHs FeHETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3BuTHM reHeTuku. Pabotsr H. K. Kombuosa, H. U.
BapunoBa, A. H. benozepckoro, I'. JI. Kapmeuenko, FO. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKHE MOHATUS U CUMBOJIbL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUI€JIbHbIE T€HBI,
aIbTEpHAaTUBHBIE TNPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIM NPU3HAK, TOMO3UIOTAa, T'€TEPO3UIOTA,
qyucTas JUHUA, THOPHIBI, T€HOTHUN, (eHOTHN. OCHOBHbBIE METOAbl '€HETUKU: THOPHI0JIOTHYECKUH,
LIUATOJIOTHYECKUI, MOJIEKYIIPHO-TEHETUYECKHM.

JleMoOHCTpaLun

IToptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuue! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHUS».

JladopaTopnas padora «/Ipo3odmia kak 00bEKT TeHETHUECKUX UCCIEIOBAHU .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckperniuBanue. IlepBeiii 3akoH MeHaens — 3akKOH eauHOoOOpasusi THOPHIIOB
nepBoro mnokosieHus. IlpaBuno nomuHupoBaHusd. Bropoil 3axkoH MeHzens — 3aKOH paclIeIIeHUs
npu3HakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpEIUBaHMs. [ MTIOTE3a YMCTOTHI TaMeT.

AHanu3upyrouiee ckpeunBanue. I[IpomexxyTouHblil XapakTep HacienoBaHus. PacuiersieHue
MIPU3HAKOB IIPU HETIOJIHOM JIOMUHHUPOBAHUMU.

Jurubpunnoe ckpemnuBanue. Tpetuit 3akoH MeHpens — 3aKOH HE3aBUCUMOTO HACIIEIOBaHUS
npu3HaKkoB. LluTomornueckre OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSI.

CueruieHHOe HaclieqoBaHue mnpu3HakoB. Paboter T. Moprana. CreruieHHOE HaclieOBaHUE
TE€HOB, HAPYIIEHHUE CLEIUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOpHUsl HACJIEACTBEHHOCTH.

I'enetuka mnomna. XpOMOCOMHBIM MEXaHHU3M ONPEIEICHUSA Ioa. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U TeTepOraMeTHbIN MoJ. ['eHeTHYeCKask CTPYKTYpa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

I'enotun kak wnenoctHass cucrema. llinelorponusi — MHOXKECTBEHHOE JCHCTBUE TIEHa.
MHoxecTBeHHbIN ajuienu3M. B3auMoseiicTBre HealsienbHbIX reHoB. KoMIieMeHTapHOCTh. DMUCTa3.
[Tonumepus.

['eneTnyeckuil  KOHTpPOJIb  PA3BUTHUSL  PACTEHMM, JKUBOTHBIX UM YEJIOBEKa, a TaKxke
(U3HONIOrMYECKUX MPOLECCOB, TMOBEICHUS U KOTHUTUBHBIX (PyHKIMHA. ['eHeTHueckne MeXaHU3MbI
CUMOMOTCHE3a, MEXAaHU3MBI B3aUMOJICHCTBUS «XO3SMH — TApPa3sUT» M «XO3IHMH — MHKPOOHOM).
['eHeTHYECKUE aCTICKThI KOHTPOJIS U M3MEHCHHSI HACIIEACTBEHHON NH(OPMAIIUU B TIOKOJICHHUSX KJIETOK
Y OpPraHUu3MOB.

JdeMoHcTpannn

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBerii W BTOpOW 3akoHBI Menpgens», «Tperuid 3akoH MeHaemns»,
«Ananuzupymoluiee ckpemuBaHue», «Henonnoe pomuHupoBaHue», «CUENIEHHOE Haciaed0BaHUE
NpU3HaKoB y aApo3oduibly, «['eHetnka mona», «Kapuotumn uenoBeka», «Kapuotum apo30Quib»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBue reHOBY.

OOGopynoBaHue: MoJeNb JUIsl JEMOHCTpAIlMUd 3aKOHOB €IWHOOOpaszusi TUOPHIOB TMEPBOTO
MOKOJEHUS] M pACUICIUICHHs] MPU3HAKOB, MOJENb ISl JEMOHCTPALlMM 3aKOHAa HE3aBUCUMOTrO
HACJEJOBAHUS MPU3HAKOB, MOJENb MJs JIEMOHCTpAllMy CLEIMJIEHHOTO HacJeAOBaHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpompenapar: «Jpo3zoduiay.

IIpakTuyeckass padora «l3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUSA Y
TIPO30(UITBD».

IIpakTuyeckas padora «/3yueHnue pe3yabTaToB JUTUOPUIHOTO CKPEUTUBAHUS Y APO3OQIIBI.

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

B3aumoneiicTBrue reHoTHNA U Cpelibl TPH (GOpMUPOBAHUHU (peHOoTHTA. FI3MEHYUBOCTH MTPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHbIE MPU3HAKU. BHIBI W3MEHUMBOCTU: HEHACIIEICTBEHHAs U
HaCJIEeICTBEHHA.

MoaudukanmonHas W3MEHUYMBOCTb. Ponb cpeasl B (opmMupoBaHuM MOAM(PUKAITMOHHON
u3MeHunBocTu. Hopma peakuuu mnpusHaka. Bapuanumonsbeiil psg u BapuanuonHas kpusas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHOW N3MEHYHUBOCTH.

'enorunuueckass U3MEHUMBOCTh. CBOICTBA TE€HOTUIIMYECKOM  W3MEHUMBOCTH. Buabl
TEHOTHUITMYECKON M3MEHYNBOCTH: KOMOWHATHUBHAS, MYTaIllMOHHASI.

KoMmOuHaTtuBHasT W3MEHYMBOCTh. MeH03 H TIOJOBOM TMpoIecC — OCHOBAa KOMOWHATUBHOU
W3MEHYUBOCTH. PoJb KOMOMHATMBHONW HM3MEHUMBOCTH B CO3JaHUU T€HETUYECKOTO Pa3zHOOOpasws B
npeaenax OJHOro BUIA.



MyTanoHHass HW3MEHYMBOCTh. BuHIbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W UHAYLUPOBAHHBIE MyTaluu. SIepHble M LUTOIIA3MAaTUYECKUE MYTalUU.
Comaruueckue U MmoJioBble MyTaluu. [IpuunHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U X BIUSIHUE
Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpolecca. 3aKOH TIOMOJIOTUYECKUX PSIIOB B
HacieacTBeHHO n3MeHnunBocty (H.M. BaBunog). BHesnepHas n3MEHUNBOCTh M HACIICICTBEHHOCTb.

Onucenemuxa u INULEHOMUKA, POJb INUSCHEMUYEeCKUX (AaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdemMoHCTpauMu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuner u  cxembl: «Buabsl w3MeHUHBOCTHY», «Moau(PUKANUOHHAS HU3MEHUYHUBOCTDHY,
«KoMmOuHaTUBHAsT W3MEHYMBOCTH», «Meio3y, «OmnomorBopeHuey, «l eHermueckue 3a0oiieBaHUs
yesoBekay, «Buabsl myTanuii».

OOopynoBaHue: JKMBbIe H TepOapHbIE OSK3EMIUIAPhl KOMHATHBIX pPACTCHHH, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3THUYHBIMHA BUJIAMU H3MEHYHBOCTH.

JlaGopaTopHnasi padora «lccienoBanre 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON U3MEHYNBOCTH.
[TocTpoeHure BapralMOHHOIO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)m.

Tema 14. I'eHeTHKA YeJiOBeKA

Kapuorun yenoBeka. MexayHapoaHas Mmporpamma HCCIIEIOBaHUs F€HOMA 4ejaoBeKa. MeTomsbl
W3YYEHHUS T€HETHKHU YeJIOBEKa: TeHeaNOrnuecKuid, OIM3HEIOBbIH, IIUTOreHeTUYECKHU, TOMYIAIHOHHO-
CTaTUCTHYCCKUH, MOJIEKYJIIPHO-TE€HETUUECKUIA. CoBpemeHHOe omnpeaeieHue TeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHHME, T'€HOTHUIIMPOBAaHME, B TOM uyucie ¢ nomompro I[II[P-anamu3a.
HacnenctBennbie 3a0osneBaHusi yenoBeka. ['€HHbIE U XpOMOCOMHBIE 0OJIe3HHM 4enoBeka. boie3Hu c
HACJICJICTBEHHON MPEIPaCION0KEHHOCThIO. 3HAYEHUE MEAUIIMHCKONW M'eHETHKU B MPEJOTBPAIICHUN U
JICYEHUN TEeHEeTUYeCKuX 3aboieBaHMil dejoBeka. MeauKO-reHeTHYeCKoe KOHCYIbTHPOBAHUE.
CrtBosoBbIe KIeTKU. [IoHATHE «T€HETUYECKOro Ipy3a». DTHUECKHUE acTIEKThl HCCIIEI0OBaHUI B 00J1acTH
PEIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl TMOBBINICHHOW YYBCTBUTEIBHOCTH 4YeNOBeKa K (u3nMueckoMy U
XMMUYECKOMY 3arps3HEHUI0 OKpYyXarouieil cpeapl. ['eHeTndeckas mpeapacnoioKeHHOCTh YelloBeKa K
MaTOJIOTUSIM.

JleMoOHCTpaL U

Tabmuer u cxembl: «Kapuotun uenoBekay, «MeTOAbl HW3YYEHHs] TEHETHKH UEIOBEKay,
«["eHeTnyeckue 3a00ICBaHUS YCIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanuus U cenekuus. 3apoxaeHUe celeKuun u qomectukauuu. Yuenne H. . BaBunosa
o lleHTpax MpOHCXOXKIEHUS U MHOTOOOpas3us KyIbTYpHBIX pacTeHuil. Ponb cemekuuu B CO31aHUU
COPTOB pPAacT€HHl W MOpoJ *KUBOTHBIX. CoOpT, MOpoja, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HacjeacTBeHHOM n3MeHnunBocty H. 1. BaBuioBa, ero 3HaueHue Jyisi CENEKIIMOHHOM paOoTHI.

Metoap! ceneKuMoHHOM paboTsl. MckyccTBEeHHBIH OTOOP: MacCOBBIH M HMHIMBHYalbHBIH.
Ortanbl KOMOWHAIIMOHHOW cenekuuu. McmblTanue mpousBoAuTeneii mo moroMcTBy. Otbop mO
TEHOTHIY C TIOMOIIBIO OIEHKHA (PEHOTHIA MOTOMCTBA M OTOOp MO TEHOTUITY C IOMOIIBIO aHAIW3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeTEKIIMOHHONW paboThl. PaguanoHHblil 1 XUMHYECKUN
MyTareHe3 Kak UCTOYHHK MYTallUi Yy KYJIbTYpHBIX (opM opraHu3moB. Vcronb3oBaHHE T€HOMHOTO



penakTupoBaHus U MeTofoB pekoMOMHaHTHBIX JIHK s momyuyeHuss mcxomHoro marepuana asis
CEJIeKLIUH.

[Toryuenue monurion10B. BHyTpuBHI0BasS ruOpuan3anus. bin3kopoacTBeHHOE CKpPEIIUBAHHE,
win uHOpunuHr. HeponacTBeHHOe CKpelMBaHHWe, WIM ayTOPUAMHT. ['eTepo3uc U ero HpUYUHBL
Hcnons3oBanue rerepo3uca B cenekuuu. OtganénHas rubpuaumszanus. [Ipeomonenue Oecronus
MEXBHUIOBBIX THOPUIOB. JlOCTHIKEHUS CENICKIINH PACTCHUN U KUBOTHBIX. «3e1éHAs pesontoyusy.

CoxpaHeHHe U U3yYEHHE TeHETUUYECKUX PEeCYpCOB KYJIbTYPHBIX PACTEHUU U UX JUKHUX POJIUYEH
JUISL CO3JJaHMsI HOBBIX COPTOB U THOPUIIOB CEIbCKOXO3UCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
VHpagnenue ceHemui4ecKuUmMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 8 YelsX
VAYUMEHUS. CYWeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCLe C NPUMEHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIeO08AHULL, NEPed08biX UOell U NEPCREeKMUBHBIX MEXHOLO2UIL.

JemMoHCTpauMu

[Toptpetsr: H. 1. BaBwios, . B. Muuypun, I'. JI. Kapneuenxko, II. Il. Jlykpsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuer 1 cxembl: «LICHTPBI MPOMCXOXKICHHWSI W MHOTO00pasvs KYJIbTYPHBIX PaCTCHHII,
«3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEJACTBEHHOW HW3MEHUUMBOCTH», «METOMAbI CEJEKIHI,
«Otnanénnas rubpuamnzamnusy, «MyTareHes3».

Jladoparopnasi padora «/3ydueHue COPTOB KyJbTYPHBIX PACTCHUH M TIOPOJA JIOMAITHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOABI U JIOCTHIKEHHUS CENEKIIMH PACTCeHUH W JKUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, IUICMCHHYIO (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TCIUIMIHOE
X03SIUCTBO, B 1a00OpaTOPHUIO arpOyYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. BHoTeXHOJIOTHA U CHHTeTHYeCKAasi OHO0JIOTHs

OOBbeKTbl, UCHOJb3yEMblE B OHOTEXHOJOTMH, — KIETOYHbIE M TKAaHEBBIE KYJIbTYpBHI,
MUKpPOOPTaHU3MBbI, X XapaKTepUCTHKA. TpaJulinoHHas OMOTEXHOJOTHUs: XjeOoneueHue, MojlydeHme
KHCIIOMOJIOYHBIX  TPOAYKTOB, BHUHOJIETIHE. MuKpoOHOIOTHYECKMI ~ CHHTE3. OOBeKTHI

MHUKpOOHOJIIOTHYEeCKUX TexHosnorui. [Ipon3BoacTBo Genka, aMUHOKUCIOT U BUTAMUHOB.

CozniaHue TEeXHOJIOTHMM M MHCTPYMEHTOB LI€JICHANPABICHHOIO M3MEHEHUS U KOHCTPYMPOBAHUS
T€HOMOB C LIEJbI0 IOJIYYEHHUS] OPTaHU3MOB M MX KOMIIOHEHTOB, COAEPIKAlIUX HE BCTPEYAIOIIUECS B
npupojie OMOCUHTETHYECKHUE MTYTH.

Knerounas wnnxeHepus. MeTonbl KyJNbTypbl KIETOK M TKaHEH pAacTEHMM M IKUBOTHBIX.
KpuobGanku. Comaruueckass rubpuauzanus W comaThuyeckuid smOpuorenes. Mcmonb3oBaHue
raljiOnJI0B B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX aHmumen. Hcnonv3oeanue
MOHOKNIOHANbHBIX U  NOAUKIOHANbHBLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsl AWLEKIETOK M KIOHMPOBAHME XUBOTHBIX. METOX TpaHCIIAHTALMU SAJEP KIIETOK.
Texnonocuu 0300po8sIeHUs, KYTbMU8UPOBaAHUs u MUKDOKIIOHANIBHO20 ~ PA3MHONCEHUS
CeNbCKOXO03AUCTNEEHHBIX KVIbIYD.

XpoMOoCOMHass W TEHHas WHXeHepus. VICKycCTBEHHBII CHHTE3 I'eéHa W KOHCTPYMPOBAaHHE
pexombunanTHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTMKEHHUS W TEPCHEKTUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHU. DKOJOTUYECKHE U ITHYECKHUE MTPOOIeMbl TeHHOW HHKEHEPUH.

Menunuackue OunorexHosorun. I[loctreHomuas tmdposas memunmua. [IIP-aumarnocrtuka.
MeTaboI0MHBIN aHaIN3, TeHOLIEHTPUUYECKUI aHAJIN3 MPOTeoMa YeJIOBeKa Uil OLIEHKU COCTOSHUS €ro
310poBbs. Mcnosnbp3oBaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-Ououmxkenepus s
pa3paboTku (yH/IaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3/IaHUS KOMIUIEKCHBIX TKaHEH



COUETaHHEM TEXHOJIOTHI TPEXMEPHOTro OHONMpUHTHHra W ckaddoiguHra A pelieHus 3aaad
NEPCOHAIU3UPOBAHHON MEIUIIVHBI.

Co3ganue BEKTOPHBIX BaKIMH C LEJNbI0 OOECIeYeHHsT KOMOWMHHPOBAHHOW 3aIIUTHI OT
Bo3Oyauteneri OPBU, ycraHoBieHME MOJNEKYJISIPHBIX MexaHU3MOB (yHKnuoHnupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U JKUBOTHBIX.

JleMoHCTpanuu

Tabmuubl 1 cxemsbl: «l/cnonp30BaHNEe MUKPOOPTaHU3MOB B MPOMBIIUICHHOM IPOU3BOJCTBEY,
«Knerounas unxenepus», «I eHHas HHKEHEPHI.

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOIOYHOKHUCIBIX IPOAYKTOBY.

IKeKkypeusi «buOTeXHONOrus — BaXKHEHIas MPOU3BOAUTENBbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apo:kaeHne ¥ pa3BUTHE IBOJIOLMOHHBIX NPeJCTABJICHUI B 0M0JI0THH

Opomtormonnas Teopusi Y. [lapeuna. Ilpennocbuiki BO3HMKHOBEHMs JapBUHU3MA. JKU3Hb U
HayyHas JaearesnbHocTh Y. [lapBuHa.

JBroxymre cuiibl 3Boonuu BuAoB 1o Y. JlapBuHy (BbICOKash MHTEHCHUBHOCTb Pa3MHOKEHUS
OpraHM3MOB, HACJIEJICTBEHHAasT HW3MEHUMBOCTb, OOpbOa 3a CyIECTBOBAaHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndyeckoid Teopuu sBomouuu (CTD). HeiitpanbHas Teopus HSBOIIOLUU.
CoBpeMeHHass JBOJIONMOHHAS OWOJOTHs. 3HAu€HHE OSBOJIOIHMOHHONH Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

JdeMoHcTpannmn

[Toptpetsr: Apucrotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosse, Y. JlapBuH,
C. C. Yerepuxkos, U. U. HImansrayzen, . Xonneiin, J. K. benses.

Tabmune! u cxembl: «Cuctema xuBoi npuposl (o K. JIunuero)», «JlecTHHIa )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusMm (HOpMUPOBaHHUS MPUCIOCOOIEHUNH Yy pPAaCTeHMH U JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. lapsunay», «Haxonku Y. lapBunay, «Popmbl
00prOBI 3a cymectBoBaHuey, «llopoabl romybeit», «MHOrooOpasue KyJbTYpHBIX (OPM KamycThl»,
«ITopoapl mOMaITHUX JKUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (1o Y. [dapBuny)», «Cxema
COOTHOILIEHHUS JBIXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE IIOJOXEHUS CHHTETHYECKONW TEOpUU
IBOJIFOLIUN.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tomynsiuust kak 3JeMeHTapHas enuHuua HBojouud. COBpeMEHHbIE METOJbl OLEHKU
TeHETUYECKOr0 pa3HooOpa3usi U CTPYKTYphl momynsuuil. M3meHeHue reHooHIa MOMYJSAIMM Kak
AJIEMEHTAapHOE JBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH TreHeTudeckoro pasHoBecus JIx. Xapau, B.
Baitabepra.

OnemeHTapHble  (akTOpbl  (ABWKYIME CHJIBI)  SBOJIONUU. MyTallMOHHBIM  Ipolecc.
KomOunaTtuBHass u3MeHUMBOCTh. Jlpeii reHoB — ciyuaiiHble HEHarpaBlIeHHbIE W3MEHEHHsI 4acTOT
ameneid B momymsinusix. Jddext ocHoBarens. Ipgexm Oymouiniounoco eopaviwka. CHudicenue
2eHemuU4ecKo2o pasHooopasus: npudunsl u cieocmeus. Illpossenenue 3¢ghghexma Opeiigha cenos 6
bonvwux u  manvlx  nonyaayusax. Mwurpauuu. M3onauus — nomymsumii:  reorpaduueckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).



EcrecTBenHbIlt 0TOOp — HampaBisomui ¢aktop 3Bomonnu. GopmMbl €CTECTBEHHOTO OTOOpA:
JBWDKYIIUH, CTAOMIU3UPYIOMNH, pa3phIBatonil (qu3pynTuBHEIii). IlogoBoit or6op. Bo3HukHOBEHHE
Y 3BOJIIOLIUS COLIMATILHOTO MTOBEACHUS dKUBOTHBIX.

[TprucnocoOneHHOCTh  OpPraHU3MOB  KakK  pe3ylbTaT  MUKpPO3BOJIOLMHU. Bo3HuUKHOBEHHe
npucnocoOaeHuil y opraHuzmMoB. Apomopdosbl U uavoanantauuu. [IpuMeps! npucnocoOieHuit y
OpraHU3MOB: MOpP(OJIOTHUECKHE, ¢uznosornueckue, OMOXUMHUYECKHE, [IOBEICHUECKHUE.
OTHOCHUTEIBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BunoobpazoBanue kak pe3yabTaT MUKPOIBOIOLMH. M30msaus
— KimoueBoi (akrop BupooOpazoBanus. Ilytm u cnocoObl BHI00Opa3oBaHUS: aUIONATPUUECKOE
(reorpaduueckoe), CUMIATPUYECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (IIOJIUILIIOUIU3AIHS,
ruOpuau3anys). JmuTenbHOCTb HBOTIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  3BOomonnMoHHOM  Ouonorun B pa3paboTKe HAy4yHbIX  METOJOB  COXpaHEHUs
O6uopazHooOpazus. MHUKpPOIBOJIIONUS ¥ KOIBOJIONMS MApPa3UTOB M HUX X035€B. MeXaHH3MBbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpannun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl u cxembl: «MyTallMOHHasE M3MEHUYMBOCTHY, «llomymsnuonHass CTpyKTypa BHIa»,
«Cxema mposiBieHus1 3aKkoHa Xapau—BaitHOepra», «/IBIKyIIue CHIIBI ABOJIOIUIY, «DKOJOTHUECKAs
U30JIALUS TTOMYNALUN ceBaHCKOM (openn», «['eorpaduueckas U30JAMs TMCTBEHHUIIBI CUOMPCKONH U
JUCTBEHHMIIBI JaypcKoi», «llomyisnnoHHBIE BOJIHBI YMCIEHHOCTH XMIIHUKOB U XKepTB», «Cxema
NeMCTBUSL €CTeCTBEHHOTo oTOopay, «®Dopmbl O0OprOBI 3a cymiecTBOBaHHE», «HIycTprambHBIN
MEJIaHU3M, «OKuBbie HCKOIIaEMBbIE», «[loKkpoBUTENBCTBEHHAs! ~ OKpacka  >KMBOTHBIX»,
«[Ipenynpexnaromas oKpacka >KUBOTHBIX», «Dusnonorunyeckue aganrauun», «lIpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTENIBHOCTBHY», «Kpurepuu Buua», «Buasl-nBoitHukn», «CTpykTypa BuIa B
npupoze», «CrocoOsl BuaooOpa3oBanus», «leorpaduyeckoe BumooOpa3oBaHue TpPEX BHUIOB
JaHAbIIENH», «DKOJOTHYecKoe BUA000pa3oBaHUE BUIOB CHHHIY, «llomumiouasl pacteHui,
«KamnyctHo-peneunbIii ruOpu».

Ob6opynoBanue: repbapuM pacTeHHH, KOJUIEKIIMM HACEKOMBIX, dydeiaa MTHI[ U 3Bepei ¢
IpUMepaMu pa3IMUHbIX MPUCIIOCOOICHHM, Yyuena NTHIl U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHUi
OJIM3KUX BHUJIOB, 00pa30BaBIIMXCS pa3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BpIsgBlIeHIEe H3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGopaTtopnas  paGora  «[IpucmocoOiieHuss  OpraHM3MOB M HMX  OTHOCHUTEIbHas
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B [0 MOPPOJIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metoapl u3ydeHus MakpodBooLMH. IlaneoHTonormueckre MeETOIbl W3YYEHHs HBOJIIOLHUU.
[TepexonHbie GopMbI U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpaduyeckue mMeToapl u3ydeHus 3Bosounu. CpaBHeHue Giopsl U (payHbl MaTEPUKOB U
octpoBoB. buoreorpapuyeckue odnacti 3eminu. BUbl-5HIEMUKN U PETUKTHI.

OMOpHONIOTHUECKHE M CPaBHUTENBHO-MOP(OIOTHYECKHE METOAbl M3Y4YeHUs HBOJIOILUH.
['eHeTnyeckue MeXaHU3Mbl OHBOJIIOIIMM OHTOI€HE3a U TIOSBIIEHUS DBOJIOIMOHHBIX HOBIIECTB.
['omonornyHbple M aHAJOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKyIsSpHO-
reHeTHYecKrue, OMOXMMUYECKHEe M MaTeMaTHYeCKHue MEeTOJbl M3Y4YEHHUs 3BONIOLMHU. ['oMOJOrnyHBIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOSHHSI (PUITOT€HETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLMSI TEHOMOB.



OO06mme 3akOHOMEpPHOCTH (MpaBuiia) 3BOMOIUHU. [lpunyun cmenvt yukyuii. HeodpatumocTsb
IBOJIIOLIMU. AanTHBHAA panuanusa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUN.

JleMoHCTpaL U

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmumpl 1 cxembl: «DUIOTEHETUYECKUA PN JIOMAAN», «APXEONTEPHKC», «3BEpo3yObie
auiepel», «Crerouedains», «Punnogurs», «CeMeHHbIe TanopoTHUKW», «buoreorpaduieckrue 30HBI
3emim», «lpelid xoHTHHEHTOB», «PenmukThl», «HavanbpHble CTaguM SMOPHOHAIBLHOTO PA3BUTHUS
MTO3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMUHBIE Y AHAJIOTUYHBIE OPraHbDy, «PyauMeHThI», «ATaBU3MBI»,
«XpoMocoMHBIE HAaOOpHI YeNOBeKa M IIKMMIIaH3e», «[J1aBHbIE HaIpaBlICeHUs HSBOIIOLUNY, «OO0mIue
3aKOHOMEPHOCTH 3BOJIIOLIUN.

OOGopynoBaHue: KOJJIEKIIMU, repOdapuu, MYJISHKA HMCKOIMAEMbIX OCTATKOB OPraHU3MOB, MYJISIKH
TOMOJIOTHUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJICKIIMM HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

HayuHble rUmoTe3pI IPOUCXOXKACHUS KU3HU Ha 3emiie. AOrorenes u naHcrnepmus. JloHaydHsie
IPEJICTABICHUSI O 3apOKICHUM XU3HU (KpealuuoHM3M). ['Mmoresa IMOCTOSHHOIO CaMO3apOKICHUs
KU3HU U e€ onpoBeprkenue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. [Ipoucxoxaenue xxu3nu
U acTpoOUOJIOTHSL.

OcHoBHbBIE 3Tanbl HEOpraHudeckou nsBoytouuu. llnmanerapHas (reosoruueckas) 3BOJIOLHUA.
XuMuyeckasi 3BooIuUs. AOMOTreHHBI CUHTE3 OPraHUYEeCKUX BellecTB U3 Heopranuyeckux. Omnsit C.
Mumnepa u I'. FOpu. OOpa3oBanue monumepoB u3 MoHomepoB. Koarepparnas rumoresa A. U.
Omnapuna, runore3a mnepBuyHoro OyinboHa Jx. XomnaeiHa, reHetudeckas rumoreza [. Mémnepa.
Pu6osumer (T. Yek) u rtumoresa «vupa PHK» V. T'mnbepra. dopmupoBanme memMOpan u
BO3HUKHOBEHUE MPOTOKJIETKH.

Hcropus 3emnu u Metosl e€ uzydenus. Mckonaemple opraHnyeckue octaTku. ['eoxpoHosiorus
u e€¢ meronbl. OTHOCHTENbHAS M a0COMIOTHAS TeoXpoHosorus. ['eoxpoHonoruyeckas mIKamga: S0HBI,
3pbI, IEPUOJIBL, FTIOXH.

Havanbnbple sTambl opranuyeckoil sBomtouuu. llosiBieHne W 3BONIOLMS TEPBBIX KIETOK.
Opomonuss  Merabonn3ma. BosHukHOBeHHME mepBbIX 3KocucTeM. CoOBpeMEHHblE MHKpPOOHBIE
OMOIUIEHKHU KaK aHaJIoT MepBbIX Ha 3emiie cooliecTB. CTpoMaToauThl. [IpoKapHOTHl M 3yKapHOTHI.

[TpoucxoxnaeHnne »sykapuoT (cuMOuoreHe3). OBOJIOLMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[TpoucxoxaeHne MHOTOKIIETOUYHBIX OpraHM3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Tamnbl 3BOJIONMU BbICIIUX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuil. Breixon
pactenuii Ha cymry. [losiBneHre COpOBBIX pacTeHUI U 3aBoeBaHUE UMHU CylIl. CeMEHHbIE PacTeHMS.
IIponcxoxaeHNe IBETKOBBIX PACTEHUMN.

OCHOBHBIE 3TaIlbl IBOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(03bl )KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbpIB — MOSBIEHHE COBPEMEHHbIX TUIOB. IlepBble XOpAOBBIE XUBOTHBIE.
Kuszup B Boze. DBOMIOIMS MMO3BOHOYHBIX. [Iponcxoknenune ampuouit u pentwmid. [IpoucxoxaeHue
miekonuTaomux W ntul. [lpuHnun kmodeBoro apomopdosza. OcBoeHue O€CHO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie MO 3paM M IEpUOJaM: apxel, MPOTEepOo30H, Maneo30M, Me3030H,
KaiiHOo301. OOmas xapakTepucTHUKa KJIMMara U Teosiorhyeckux mporeccos. [losBneHue um paciser
XapaKTepHBIX OPraHMW3MOB. YTrieoOpa3oBaHHE: €ro YCJIOBHS W BIUSHUE Ha Ta30BbId COCTaB
aTMoc(hepsl.



MaccoBble BBIMHpaHMSI — OKOJIOTMYECKHE KpHU3HCHl mnpouwioro. IIpuumHel m cnencrBus
MacCOBBIX BbIMHpaHHid. COBpPEMEHHBIM HKOJOTHUECKUIl Kpu3uC, ero ocodennoctu. [Ipobiema
coxpaHeHHs 0Mopa3Hoo0pas3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHuueckoro wmupa. IlpuHnMnel kinaccupuKanuy OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnannanu, JI. Ilacrep, . . Meunukos, A. M. Omnapun, J[x.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumpl 1 cxemsl: «Cxema ombiTa @. Pemu», «Cxema ombita JI. Ilactepa mo u3ydeHuio
camo3apoxkJaeHus: xkuszHu», «Cxema onbita C. Mumepa, I'. IOpu», «Ortanel HeopraHudeckoin
IBOJIIOLIMNY, «I'€0XpoHOI0rnUecKas mkanay, «HavanpHble 3Tansl OpraHMuecKoi 3Boonnny», «Cxema
o0pa3oBaHus yKapuoT IyréM cuMmOuorenesza», «Cucrema >KUBOM Npuposl», «CTpoeHHue BUpPYycay,
«ApoMop¢o3bl  pacTeHuit», «PUHMOOUTB), «OTHOKIETOYHbIE BOAOPOCIN», «MHOIOKIETOYHbIE
BoopociIny, «Mxuy», «[TanopoTHuku», «I'o10ceMeHHbIE pacTeHUs», «OpraHbl IBETKOBBIX PACTECHUI,
«Cxema  pa3BUTHS  JKMBOTHOTO  MHpPa»,  «ApoMopdo3bl  KHBOTHBIX»,  «IIpocteiimuey,
«Kumeunononoctueie», «llmockue uyepBu», «YUineHucronorue», «PpiObl», «3eMHOBOAHBIEY,
«IIpecmpikatromuecsa», «Iltuup», «Mnexkonutaromue», «Pa3BUTHE JKU3HM B apXEUCKOW 3pey,
«Pa3BuTHe XW3HH B INPOTEPO30MCKOW 3pe», «Pa3BUTHE KM3HH B NAICO30MCKOW 3pe», «Pa3zBurtue
JKU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE XM3HU B KallHO30MCKOM 3pey, «CoBpeMEeHHas cucTema
OpPraHUYECKOTO MUPa».

OO6opynoBanue: repdapuu pacTeHUM pazIMUYHBIX OT/ENOB, KOJUIEKLIUH HACEKOMBIX, BIIAXKHBIE
Ipenaparsbl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXHUX, CKEJEThl IO3BOHOYHBIX
JKUBOTHBIX, Uydyena NTHUIl U 3Bepeil, KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOMAEMBIX, MYJISKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa sa0oparopnasi padora «MoxenupoBanue onbeitoB Mwmepa—lOpu  no
M3YYEHHIO a0MOT€HHOr0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOI aTMOCchepe».

JlabopaTopnas paGora «l3ydyeHue u onrcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTnyeckas padora «3ydeHne ocOOEHHOCTEN CTPOCHUS PACTEHUI Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «3ydeHne ocOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Paznensl u 3a1aun aHTPONOJIOrMU. METO1bI AaHTPOIOJIOTHH.

CraHOBJIEHME TIPEICTaBICHUM O TPOMCXOKICHUM YEJIOBEKA. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxoncTBO uyenoBeKka C KMBOTHBIMU. CHcTeMaTHuecKoe MOJoXKeHue ueioBeka. CBUAETENbCTBA
CXOJICTBAa YEJOBEKa C JKMBOTHBIMU: CPaBHUTEIbHO-MOPQOJIOTUYECKUE, HIMOPUOIOTUYECKUE,
¢u3nonoro-onoxumMmuueckue, nopeaeHyeckue. OTaMUns 4eJoBeKa OT JKUBOTHBIX. IIpsMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra M BTOPOH CUTHAJIBHOW CUCTEMBI.

JBuxyme cuibl (akTopbl) aHTpOIoreHesa: Ouojormyeckue, conuanbHble. COOTHOIICHHE
OMOJIOTHYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJAMM aHTpONoreHe3a. PaHHue yenmoBekooOpasHble 00€3bsSHBI (MPOKOHCYJBI) U
paHHUE TOHTUIBl — OOIIMEe MPEAKH YeTO0BEeKOOOpa3HBbIX 00€3bsH M JIoAeH. ABCTPAJONUTEKH —
JIBYHOTME TMpenKu JoAeil. YemoBek yMelnblid, IMEepBble W3TOTOBICHHS Opyauid Tpynaa. Yenosek
PSIMOXOJIALINM U NEepBBIN BBIXOA JroAeH 3a npeneisl Adpuku. Yenoek reinenboeprekuii — oOmuii
IIPEIOK HEaHJEPTaIbCKOr0 YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBeK HEaHIEPTaIbCKUN KaK BH]
JIOJEM XOJIONHOTO KiauMara. YesnoBek pa3yMHBIH COBPEMEHHOIO THUIIA, JEHUCOBCKUMI YEIOBEK,
OCBOEHHUE KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoOMHKa.



DBOJIIOIMST  COBPEMEHHOTO 4YeJOBEKa. ECTECTBEHHBIM OTOOpP B MOMYJSAIHUSAX YeIOBEKa.
MyranuonHslii npouecc U nonumopdusMm. IlomynsuoHHbIe BOJHBI, Apeiid TeHOB, MUTpALUS U
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [Tonsrue o pace. bonbiune pacel: eBporeonHas (eBpasuiickas), aBcTpano-
HerpouaHas (3KBaTOpHajbHasl), MOHIOJIOUAHAS (a3UaTCKO-aMepuKaHcKast). Bpems u mytu paccenenus
4yelloBeKa 10 IuiaHere. ENMHCTBO yenoBedeckux pac. HaydHas HeECOCTOATENBHOCTh pacu3Ma.
[Tprcroco0IEeHHOCTh YeIOBEKa K PAa3HBIM YCIOBUSM OKPYXAIOMIe cpe/bpl. Biusaue reorpadudeckoi
cpenbl 1 apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIuinHapaple  MeToAbl B (u3nyeckoil  (OMonoruyeckoil)  aHTPOIOJIOIMH.
OBOJIIOLMOHHAs aHTPOINOJIOTUS U IaJCOAHTPOIIOJIOTHs YEJIOBEUYECKUX Monyiasuui. buocounanbHbie
UCCIICIOBAaHMSI TIPUPOJIBI YesioBeka. VcciemoBaHue KO3BOMIOIMHMUA OMOJIOTHYECKOTO M COIMAIBHOTO B
YEIJIOBEKE.

JemMoHCTpauMu

IToprpersr: Y. lapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer  w cxeMbl:  «MeToasl  aHTpomoJiorum»,  «[ OJIOBHOW  MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHBI», «CKelneT 4YejnoBeKa M CKeleT [uMnaH3e», «PynuMeHTsl u
aTaBU3Mbl»,  «JIBMXKyllue CHUIBl  AHTPONIOreHe3a», «OBOJIOLMOHHOE  JAPEBO  YEJIOBEKay,
«ABcTpanonurek», «YemoBek ymenblil», «YenoBek NpsIMOXOIALINI», «/eHUCOBCKUI UeIOBEK»
«Heanpepranbip», «KpomanboHub», «lIpenku udenoBekay, «ITambl 3BOJIOLUU 4elIOBEKa», «Pachl
YEJI0BEKAY.

OO6opynoBaHue: MYJSDKM OKaMEHeNoCTel, NpeaMETOB MaTepHalbHOW KyJIbTYPhl IPEIKOB
4eloBeka, penpoaykiuu (dortorpadum) KapTHH ¢ MHQPOJOTHICCKUMHU W OMOJICHCKUMH CIOKETaMH
IIPOMCXOXKICHUS YeloBeKa, (poTorpaguu Hax010K UCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa,
MOJIEJIb Yepella YeIoBeKa U Yepena HIMMIIaH3€, MOJIeb KUCTH YEJI0BEKAa U KUCTU IIMMIIAH3€, MOJCIN
TOpCa IPEJKOB YEJIOBEKa.

Jladoparopnasi pa6ora «/3yueHne ocOOEHHOCTEH CTPOCHMsI CKeJieTa YeJIOBEKa, CBSI3AHHBIX C
HPSIMOXOKICHUEM).

IIpakTyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJaNTallUNA YETOBEKA».

Tema 6. Jxosnoruss — HayKa 0 B3aMMOOTHOIICHHMAX OPraHM3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue u pazButue skosoruu B Tpynaax A. ['ym6onbara, K. @. Pynwe, H. A. Cesepiiona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl m 3amaum skonoruu. CBsA3b 3KOJOTUU C APYTUMU
HayKaMH.

Mertonpl sxonoruu. [loneBble HaOmOAEHUS. ODKCHEPUMEHTHI B JKOJIOTUU: TPUPOAHBIE U
naboparopHble. MopaenupoBaHue B HKOJIOTMU. MOHHUTOPUHI OKpY’KaloLleH Cpebl: JIOKAJIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HAaUEHUE HKOJIOTMYECKUX 3HAHMN NI YeJIOBEKA. JKOJIOIMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBSI3€M uenmoBeuecTBa C MPUPOIOH. POPMUPOBAHUE SKOJOTMYECKOM KYJIbTYpPhl M 3KOJIOTHYECKOMN
rPaMOTHOCTH HaceJIeHHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynee, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuuer u cxemsl: «Pazmensl skomorum», «Metonasl skojorum», «CxemMa MOHHMTOPHUHTA
OKpPYXKaloIleH Cpeb».

JlabopaTopnasi pabora «l3yueHne MeTO10B 3KOJOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl U cpea 00UTAHUSA



Oxomnoruyeckue (akTopbl U 3aKOHOMEpPHOCTH uX AeiictBus. Kiaccudukamus 3KOIOrHUEcKUX
¢dakTopoB: abHOTHUECKHE, OMOTHYECKHEe, aHTponoreHHble. OOIME 3aKOHOMEPHOCTH JCUCTBUS
skosornueckux (¢pakropoB. IIpasmno munumyma (K. Hlnpenrens, 0. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AOuotndeckue ¢aktopsl. CBeT Kak 3Koyiorudeckuii (akrop. JlelicTBue pa3HBIX YYacCTKOB
COJIHEYHOTI'O CIIEKTpa HA OpraHU3Mbl. JKOJIOIMUYECKHUE IPYIIbl pACTEHUI U AKUBOTHBIX 10 OTHOLIEHUIO
K cBeTy. CurHanbHast poJib cBeTa. @oTonepuoau3M.

Temnepatypa kak »dkonoruueckuii ¢akrop. JleiictBue TemmepaTypsl Ha OPIraHU3MBIL.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit akrop. [Ipucnocobnenns pacTteHuil K MoJAepKaHUI0 BOJHOTO
Oanmanca. Knmaccudukanus pacTeHuii 1o OTHOWIEHMIO K Boje. [IpucrmocoOneHus KXUBOTHBIX K
M3MEHEHHUIO BOJAHOTO PEKUMA.

Cpenpl o0WTaHHS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHAs, TIJIyOWHHas
IOJIIOYBEHHAsA, BHYTPUOpPraHU3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpell OOUTaHUA
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOUHBIE M TOJUYHBIC PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie ¢opmbl opranm3moB. [loHstne o xu3HeHHOW Qopme. KuzHeHHBIE (HOPMBI
pacTeHMil: J1epeBbsl, KYCTApHUKH, KYCTapHUYKH, MHOIOJETHHE TpPaBbl, OJHOJETHUE TPaBBI.
JKvzneHnble (pOpPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOOUOHTBI. OCOOCHHOCTH CTPOCHUS U
00pasa KHU3HHU.

buotnyeckue QaxTopsl. Buapl OMOTHYECKHUX B3aWMOJCHCTBHUN: KOHKYPEHIIHS, XUIIHUYECTBO,
cumbuo3 u ero ¢opmsl. [lapazutusm, Koomepanusi, MyTyajanu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3aumoneicTBus (Tormmueckue, dopudeckue, (adpudeckue).
3HaueHue OMOTHYECKMX B3aUMOJEHUCTBUN [UIsl CYIIECTBOBAHHS OpPraHU3MOB B cpele OOWTaHMUS.
[TpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JleMoOHCTpaL U

Tabnuibl U cxeMbl: «DKoJorudeckue GakTopb», «CBETOBON CHEKTP», «DKOJOTHUECKUE TPYIIIIBI
JKUBOTHBIX 10 OTHOILEHUIO K CBETY», «TEMIOKPOBHBIE KUBOTHBIEY, «XOJI0JHOKPOBHBIE >KMBOTHBIEY,
«DU3HOJIOTHYECKHE aJalTallui XUBOTHBIX», «Cpelbl OOMUTaHUS OpraHU3MOBY», «buosornueckue
putMbDY, <«OKu3HeHHble QopMbl pacTeHuil», <«OKu3HeHHble (OpPMBI JKHUBOTHBIX», «IKOCHUCTEMA
LIMPOKOJINCTBEHHOIO Jieca», «IKOCHCTEMA XBOMHOro Jeca», «llemm nuraHus», «XUIIHUYECTBOY,
«[Tapazutuzm», «Konkypenuusn», «Cumomos», «KomMmmeHcammzm.

OOGopynoBanue: repbapuu pacTeHU W >KUBOTHBIX, MPUCTIOCOOJICHHBIX K BIUSHUIO PA3IMYHBIX
HKOJIOTMYECKUX (PAKTOPOB, TepOapUu CBETONIOOUBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUH,
CBETONIIOOMBBIE, TEHEMOOMBBIE U TEHEBBIHOCIHMBBIE KOMHATHBIE pacTeHUs, repOapuy U KOJUIEKLUHU
TETUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX pAacTE€HHH, dydena NTUI[ M 3BepeH, repbdapuu
pacTeHuid, OTHOCAIMXCS K Turpoduram, kcepoduram, mMe3opuTaM, KOMHATHBIE PACTEHUS JTaHHBIX
IpyNi, KOJUIEKIMH XUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpelax, repdapuu M KOJUIEKIIMU PACTEHUH U
KUBOTHBIX, 00JIQJAIONINX YepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBHUM KHM3HH,
repOapuy U KOJUIEKIIMM PACTCHUH U )KUBOTHBIX PA3TUYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIMU KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JladopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHNUN OPTaHU3MOB K BIIUSTHUIO CBETa».

JlaGopaTtopnass paGora «BbIsiBIeHME TNPUCIOCOOJNIEHUH  OpraHM3MOB K  BIUSHHIO
TEMIIEPATYPBI».

JladopaTopHasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUMN M3 PA3HBIX MECT OOUTAHUS.



Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKONOTUYECKNE XapaKTePUCTHKHU monyisaiuu. [lomymsmust kak Ouonorndeckas cucrema. Ponb
HEOJIHOPOJHOCTH Cpejibl, (pu3udecknx 0apbepoB U OCOOCHHOCTEH OMOJOTHH BUIOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTypbl mnonyisiiuuii. OCHOBHBIE IOKa3aTeldd MMOMYJISIUN: YUCIEHHOCTD,
IUIOTHOCTh, BO3PACTHAs M MOJIOBAasl CTPYKTYpPA, POKIAEMOCTb, MPUPOCT, TEMIl POCTa, CMEPTHOCTb,
MUTpALHS.

Dxoyiorudeckasi CTpykrypa mnomyiasiuuu. OneHka 4YUCICHHOCTH mnonyiaauuu. [uHamuka
nomyJsiiui U e€ perynauus. buoTuueckuil moreHUuan Mnonyasuuu. MoJeaupoBaHUE TUHAMUKU
nomymsiuu. KpuBble pocTa YuciIeHHOCTH nonynauuu. Kpusblie BolKUBaHUS. Perymsius 4rcieHHOCTH
MOMYJISIIHAA: POJib (PAaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT TUIOTHOCTU. DKOJIOTHUYECKUE CTPATETUN
BUI0B (I'- 1 K-cTparerun).

[TonsiTue 00 »9KojOruMueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEb
skosiornyeckol Humu k.M. Xaruuncona. Pa3mepbl skosiornueckoil HumM. IloTeHnunanbHas u
pean30BaHHAas HUILIU.

Buxg kak cucrema mnomynauuii. Apeansl BUIOB. Buasl M HUX JKU3HEHHBIE CTpaTEeTUH.
DKOJOTUYECKIE SKBUBAICHTHI.

3aKOHOMEPHOCTH MOBEICHHUS M MHUIPAlMid KUBOTHBIX. bHonOrnueckne WHBa3HH UY>KEPOIHBIX
BU/JIOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuipl U cxeMmbl: «DKOJIOTMYECKUE XapaKTePUCTUKH mnomynsuun», «lIpoctpancTBeHHas
CTPYKTYypa HOMmyJsiuny», «Bo3pacTHpie mupamMuasl nonyasuun», «CKOpOCTh 3aceIeHUs] TOBEPXHOCTH
3emui pa3InuyHbIMU OpraHu3Mammny, «Mojens sxonorudeckort Hummm [x. Y. Xaruunconay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCETCHUIO».

Tema 9. IkoJ10TrHsA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranusmMoB. buorneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OuoreHose.

Dkocucrema kak oTkpbitas cuctema (A. k. Tencnu). @yHKIMOHANBHBIE OJOKH OpraHU3MOB B
9KOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpodudeckue 1enud u
cetu. AGnotnueckue 010ku skocructeM. [TouBbl 1 Wikl B 9kocuctemMax. KpyroBopoT BelecT u MOTOK
SHEPTUU B IKOCHCTEME.

OCHOBHBIE TOKa3aTeNM HKOCUCTEMBbI. buomMacca W TpOAyKUHUA. ODKOJOTMYECKHE MNUPaMHUIbI
yucesl, OMomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HampaBieHHBIE
3aKOHOMEPHBIE CMEHBI COO0IIECTB — CyKiieccuu. [IepBruHbIe U BTOPHUYHBIE CYKIIECCUU U X MIPUYUHBI.
AHTpOIIOTeHHBIE BO3/IEHCTBUS Ha cykieccuu. KimnmmakcHoe coobiiectBo. bropaznooOpasue u moiHoTa
KPyTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble BSKOCUCTEMBL. JKOcucmemvl 03€p U pek. IKocucmemvl MoOpelti U OKEeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPONIOTEHHBIE ~ JKOCHCTEMBL.  ArposkocucreMa.  ArpoueHo3.  Pazmuuumsa — Mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI YypOoskocucreM. [opoxackas ¢uopa u dayHa.
CuHaHTpoOIM3anus TOpoACcKoi (ayHbl. buomornyeckoe u X03giCTBEHHOE 3HAUEHUE arPOIKOCHCTEM U
ypOOIKOCUCTEM.



3akoHOMEpHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBHUN OPraHU3MOB B DSKOCHCTEMAX.
Ponv  xackaonozo sgpgpexma u 6u008-30upukamopos (Knouesvix 6ud08) 6 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPrUM M BEIIECTB MEXKIY CMEXKHBIMM 3KOCHCTEMaMH. Y CTOWYMBOCTH
OpPraHU3MOB, MOMYJISAIUI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3/ICHCTBUIA.

Mexanuzmbl 8o30eticmeus 3a2pA3HeHULl pa3HbIX MUNO8 HA CYOOPSAHUSMEHHOM, OP2AHUSMEHHOM,
NONYTIAYUOHHOM U IKOCUCTIEMHOM YPOBHSAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6030eticmeus. MeTof0a0Tusl MOHUTOPHUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX AIKOCHCTEM.

JdemMoHCTpauMu

[Toptpert: A. Ix. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OMOIEHO3a», «IJKOCHCTEMa IIMPOKOJIMCTBEHHOTO JIecay,
«DJKocUCTeMa XBOMHOTO Jiecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopot BermiecTB B 3kocucteMey, «Llenn nutanus (macTouiHas, JeTPUTHAS)», «IKOJIOTUYECKas
NUpaMuia yucen», «IKoJorudeckas nupamuaa OMoMacchl», «IKOJOTHYEcKasl MUpamMuaa SHEPrHIY,
«O0pazoBanne Oonotay, «llepBuuHast cykueccusi», «BoccTaHOBIEHHE Jieca TIOCIE IOXKapay,
«JKocucTemMa o03epa», «ArporeHo3», «KpyroBopoT BemecTB M IMOTOK SHEPIHH B arpoleHO3e»,
«[Ipumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapuu pacTeHUI, KOJUIEKIIUN HACEKOMBIX, Uydesia NTHUIl U 3Bepeii, repbapuu
KYJBTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENTb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydeHne u onrcaHue ypooIKOCHCTEMBD.

JlabopaTopnass padora «lI3ydyeHue pa3zHOOOpa3usi MENKUX MOYBEHHBIX YJIEHUCTOHOTUX B
pa3HBIX IKOCHCTEMAX).

JOKCKypeusi «OKCKypcHs B THIWYHBIN OHOreoneHo3 (B AyOpaBy, Oepes3HsK, €JIbHHK, Ha
CYXO/JI0JIbHBIN MM IOWMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TETUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKoCHUCTEMA

buocdepa — obmiernanerapHas 00071049ka 3eMIIH, TJE CYMIECTBYET WM CYIIECTBOBAja KHU3Hb.
PazButue npeacrasnenuit o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepuaackoro o 6uocdepe.
Obnactu 6uocdepsl u e€ coctas. JKuBoe BeriecTBo 6Mochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHMA Ounocgepbl. OcobeHHOCTH OHuocdepsl Kak T100aIbHON
sKocucTeMbl. /[luHammnueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTs 1 OMOre0XMMHUYECKHE
LUKJIBI (YriiepoJa, a3ota). PUTMHUHOCTS ABIIeHUH B Ouocdepe.

3oHanbHOCTh OUochepsl. [lonsaTre o Ouome. OCHOBHBIE OMOMBI CYIIN: TYHJpa, XBOMHbIE Jieca,
CMEIIaHHble U IIMPOKOJMCTBEHHBbIE Jieca, CTENH, CaBaHHbI, IYCTBIHH, TpPOMHUYECKHE Jieca,
BBICOKOTOphsi. Knmnmar, pacTuTeNnbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U (DYHKIMS >KHBBIX CHCTEM, OIIEHKAa MX PECYpPCHOrO MOTEHIMana U OuochepHBIX
byHKLIU.

JleMoHCTpanuu

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmumpr u cxembl: «l'eochepsr 3emnu», «KpyroBopor azora B mpupomae», «Kpyrosopot
yriepoja B mpupone», «KpyroBopor kuciopoia B mpupojae», «KpyroBopoT BOABI B MPUPOIE»,
«OcHoBHbIe OMOMBI cymmy», «Knumarnyeckue mnosca 3emnu», «Tynapay, «Taiira», «CmemaHHbIH
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «llycTeiHay, « Tponudeckuii jiecy.

O0GopynoBanue: repOapuu paCTEHU Pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas cpeaa



DKOJIOTHYECKUE KPU3UCHI M WX MpUUYuHBI. Bo3aeiicTBue denoBeka Ha Omocdepy. 3arpssHeHue
BO3QyIIHOW cpenpl. OxpaHa Bo3ayXa. 3arpsi3HEHUE BOAHOHM cpeabl. OXpaHa BOJIHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOUBEHHBIX pecypcoB. M3MeHenue knumara.

AHTpPOIIOT€HHOE BO3JCHCTBUE HA PACTUTEIBHBIM U KUBOTHBIA MHp. OXpaHa pacTUTEIBHOIO U
AKHUBOTHOrOo Mupa. OCHOBHbIE NPUHLHMIIBI OXpaHbl npupoasl. KpacHele kHuru. Ocobo oxpaHsemble
npupoanblie Tepputopun (OOIIT). borannyeckue cajpl ¥ 300JI0THYECKUE TTAPKHU.

OcHOBHbIE NPHUHLMIIBI YCTOMYMBOIO PAa3BUTHUS 4YEJIOBEUECTBA W NpHUpOAbl. ParuoHanbHOE
IPUPOJIONOIB30BAHNUE U COXPaHEHUE OMOJIOrHuecKoro pazHooopasus 3emin. O0mue 3aKOHOMEPHOCTH
IJ100abHBIX 3KOJIOTMYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOIO KpH3HCAa M €ro BepOsTHbIE
IIOCJIEICTBHUSL.

Pa3BuTHEe METO/I0B MOHHUTOpPHHIA PAa3BUTHUS OINACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmubie
uccneoogeanusi nepexooa K  pecypcocoepecaioweil U KOHKYPEHMOCNOCOOHOU  dHep2emuxe.
buonoeuueckoe pasnoobpasue u obuopecypcovi. Hayuonanonvie ungopmayuonnvie cucmemul,
obecneuugarowjue 00CmMyn K uHGoOpmayuu no COCMOAHUIO OMOeNbHbIX U008 U dKocucmem. OcHogbl
IKopeadunUmayuy IKOCUCmem u cnocob6os 6opvowvl ¢ buonogpexcoenuamu. Pekoncmpykyus mopckux
U HA3EMHBIX IKOCUCTNEM.

JdeMoHcTpannn

Tabmuubl u cxembl: «3arps3HeHue arMmocheps», «3arps3HeHue Tuapocdepbl», «3arps3HeHue
nouBbl», «llapHuKOBBIT 3¢ dexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppUTOpUN», «Mozaenu
YIPaBIAEMOrO MUPa.

Ob6opynoBanue: Gortorpaduu oxpaHseMblX pacTeHUl U KUBOTHbIX KpacHoit kuuru Poccuiickoit

®enepanun, KpacHol KHUTH perroHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K Pe3yabTaTaM OCBOCHHS O0yYaIONIMMHUCS MPOTpaMM
cpeaHero o0iero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEMETHBIC U IIPEIMETHEIE.

B crpykType JIWUYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOrpaMMbl 1O OHOJOTHUU BbIIEICHBI
CJIEIYIOIINE COCTABJISIONINE: OCO3HAHUE O0YYaIOUMMUCS POCCUNCKON IPaXKIAaHCKOW MACHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBLHOCTU U CAMOOIPEACNCHUIO, Haluuue MOmusayuu K
00y4eHHIO OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHX YOCKICHHH JMYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEH M MCTOPHUYECKUX TPAIUIUI pa3BUTHSI OMOJOTHUECKOTO 3HAHUS, 2OMOBHOCMb U
cnocobHocmb O0YyYaIOUMXCS PYKOBOJICTBOBATHCS B CBOEH JIEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, MPHUCYHIMMH CHCTEME OHOJOTHYECKOro O0O0pa3oBaHUs, Haluuyue NpasoCO3IHAHUS
IKOJIOTHYECKOH KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HEHHBIC TUIAHBI.

JImuHOCTHBIE PE3yJbTaThl OCBOCHHS HPOTPAMMBI MO OWOJIOTUM JOCTHTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBLHOW JEATEIBHOCTH B COOTBETCTBHM C TPAAUIMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKHUMH U JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH, NPUHATHIMH B
oOmiecTBe TpaBWIaMH HM HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHMS,
CaMOBOCIIUTaHHSI M CAMOPa3BUTHSA, Pa3BUTHS BHYTPEHHEW MO3MLIMU JIHYHOCTH, MATPHOTH3MA H
YBaXEHHUSI K 3aKOHY U TIPaBOMOPSAIKY, YENOBEKY Tpylda U CTapuieMy I[OKOJICHHIO, B3aUMHOIO
YBa)KCHUsSI, OEPEKHOr0 OTHOLICHHS K KyIbTYpPHOMY HACIEOUIO0 M TPAAUIUSM MHOTOHALMOHAIBHOTO
Hapopa Poccuiickoit @enepanun, NpUPOAE U OKPYKAIOLIEH Cpelie.

JImuHOCTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy MOIKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYyYaroluXcsi PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULKEH JMYHOCTH, CUCTEMOHN LIEHHOCTHBIX OpUEHTALUH, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOINX TPAJAULIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, pacIIMpEeHHE JKU3HEHHOTO
OTBITa M ONBITA JCSATEIBHOCTH B TPOIECCE PEajH3allid OCHOBHBIX HANpaBJICHUIH BOCIHTATEIHHOMN
NeSITeIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMHUPOBAHHOCTD TPAXKTAHCKOW TO3UIIUN O0YYArOIIErocsl Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO O0IIECTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBaXKEHUE 3aKOHA U NTPABOIOPSIKa;

TOTOBHOCTh K COBMECTHOM TBOpPYECKON MAEATENbHOCTH MNpPU CO3/aHUM YYEOHBIX IPOEKTOB,
peleHny yueOHbIX U M03HABATEIbHBIX 33]1a4, BHIIOJTHEHUN ONOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEIEISATh COOCTBEHHYIO MO3UIUIO 110 OTHOMICHUIO K SIBICHUSM COBPEMEHHOM
KHU3HHU U OOBSICHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JACUCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBHSA
JFO/IeH C pa3HBIMHU YOCKICHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COITMAIBHBIM TIOJI0KECHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B TMpOIlecCeé COBMECTHOTO BBINOJNHEHHS  Y4EOHBIX,
MO3HABATENBHBIX U MCCIEIOBATENbCKUX 3314, YBAXHUTEIHHOIO OTHOIIEHHS K MHEHHUIO OINIOHEHTOB
py 00CYXJIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTH K TYMaHHTapHOU U BOJIOHTEPCKOH NI TETHHOCTH,

2) IaTPMOTHYECKOI0 BOCIIUTAHMS



c(hOpMUPOBAHHOCTh POCCHHCKON TPaXKTAHCKOH MICHTUYHOCTH, IAaTPUOTH3MA, YBAXXKEHUS K
CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH Ilepes PonuHOMN, ropaocTu 3a ¢cBOU Kpail, cBoro Poauny,
CBOM SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOIOHAIMOHAJILHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOIIECHHE K MNPUPOJAHOMY HACIECIUIO W MAMITHUKAM IPUPOJbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIQJ POCCHHMCKHUX YUYEHBIX B CTAHOBJICHHE M DPa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAYCHUsI OMOJIOTHH B IMO3HAHUM 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujeiHas yoexaEHHOCTb, TOTOBHOCTh K CIIY>K€HHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
€ro cynn0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAllMI0 U IMPUHUMATh OCO3HAHHbBIE PELICHMs, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM DPOJUTENSAM, CO3/IaHHI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAaaULUSIMU HapoaoB Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOUICHHE K MHpY, BKIIOYas SCTETHKY ObITa, HAy4YHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHKE YMOITHOHAIBHOT'O BO3JICUCTBUS KUBOM MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMHpPOBaAHMSA KYJIbTYPbI 310POBbSl U 3MOLHMOHAJIBLHOIO
Os1aronmosyqusi:

MOHUMAaHWE W pealu3alus 370pOBOTO W 0e30macHOro oOpasza KU3HM (30POBOE IMHTAHHE,
COONIOZICHHE TUTHEHHYECKUX MPaBHJI U HOPM, cOaJaHCHUPOBAHHBIA PEXHUM 3aHATHH U OTABIXA,
perynspHas ¢pu3nUecKas aKTHBHOCTB), O€pPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

NOHMMAaHHE LIEHHOCTU IMpaBWJI WHIUBUAYAIbHOIO U KOJUIEKTUBHOIO 0€30MacHOIO MOBEACHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE TIOCIHEACTBHM M HEMPHUATHS BpPEOHBIX NPUBBIYEK (YHOTPEOIEHUS AalKOTros,
HapKOTHUKOB, KYpEHHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTh K AaKTHUBHOW JE€ATEIBHOCTH TEXHOJOTMYECKOM M COLMAIBbHOM HalpaBiIeHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSTH TaKyIO AESITEITbHOCTD;

UHTEpEC K pa3iuyHbiM chepam mnpodecCHOHANBHON AESITeNbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSHKEHUHU BCEH )KU3HU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 1eJIecO000pa3HOe OTHOLIEHHE K MPUPOE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CyLIEeCTBOBaHUS;

MOBBIIIICHHE YPOBHS JKOJIOTUYECKOW KyIbTYphl: TPUOOpPETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH /ISl OKPY>KatoIlel Cpe/ibl;



0CO3HaHME ITI00AIIBHOIO XapaKTepa 3KOJIOIHYECKUX PoOJIeM U IyTel UX PeLIeHNUs;

CIOCOOHOCTh MCIOJB30BATh MPUOOpETaeMble P M3yYCHUU OMOJIOTHH 3HAHHS U YMEHHUS NpHU
peleHn: MpoOJieM, CBS3aHHBIX C PAUOHAIBHBIM IPHPOJONONB30BaHIUEM (COOIIOJICHHE IPaBHI
IIOBEJICHUS B IPUPOJE, HAIIPABJICHHBIX Ha COXPAaHCHHE PABHOBECUS B DKOCHUCTEMAX, OXPaHy BHJOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATUE JNCHUCTBUM, MPUHOCAIIUX BpEI OKPYKAIOLIEH MPUPOJHOM CpPENE, YMEHUE
IPOTHO3UPOBATh HEONArOMPUSATHBIE SKOJIOTMYECKHE IOCIEICTBUS MPEANPHUHUMAEMBIX IEHCTBUN U
IIpeI0TBpallaTh HX;

HaJIUYME PA3BUTOTO HKOJOIMYECKOrO  MBIIUICHUS, OKOJIOIMYECKOHM KyJNbTYpbI, OIbITa
JESTEIbHOCTH 3KOJIOTMYECKON HaIIPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBAThCS MU B MI03HABATEIbHOM,
KOMMYHHMKaTUBHOW M COLMAIbHOM MPAKTUKE, FTOTOBHOCTU K YYacCTHIO B IPAKTHUECKOH IEATEIbHOCTH
9KOJIOTMYECKON HalpaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00ILeCTBEHHOM NMPAaKTUKHU, OCHOBAHHOTO Ha IUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEpPUICHCTBOBAHUE S3BIKOBOM M YHTATEIBCKOW KYJIBTYpbl KaK CpEACTBA B3aUMOJEHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crHenu(uku OWONOTMM Kak HayKH, OCO3HaHHA €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBILUIEHUS, CO3/JaHUH 1IEJIOCTHOTO MPEICTaBIeHUsI 00 OKPYKAOLEM MHUpe
KaKk O €IUMHCTBE IPUPObI, YEJIOBEKAa M OOLIeCTBa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJISi COBPEMEHHOM IIMBHIIM3AIMH: 00€CIICYeHUsI HOBOTO
YPOBHSI Pa3BUTUS MEAULUHBI, CO3JIaHME IEPCIEKTUBHBIX OHOTEXHOJOIMH, CIOCOOHBIX pelaTh
pecypcHble MpoOJIeMbl Pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKA IyTe BbIXoJa M3 INIOOAIbHBIX
DKOJIOTHYECKUX Mpo0ieM u oOecrleyeHHus Nepexoia K YCTOMYMBOMY Pa3BUTHIO, PAMOHAIEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKMX 3HAHMH B LENAX MOBBIMIEHUS OOIIen
KyJIbTYpbl, €CTECTBEHHO-Hay4yHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTh (yHKIHOHAJIbHOMN
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu N3y4eHUU OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS /IS aHaIu3a U OObSICHEHMS SIBIICHUM OKPY)KAIOLIEero
MHUpa U IOPOMCXOJAIIMX B HEM M3MEHEHUH, yMEHUE JielaTh 0OOCHOBAaHHbBIC 3aKJIIOUEHHS Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ MMEIOIMXCS TaHHBIX C LIEJIBIO MTOJIyY€HHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS PELIeHUs MpodieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHHE IICHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBJISATh IPOEKTHYIO M
HCCJIEIOBATENbCKYIO AESITEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHHUM MO0 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTrHble pe3yiabTaThl OCBOGHHUsS YydeOHoro rmnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHMS  MHPOBO33PEHUS  OOYHYAIOUIMXCS  MEXIUCIHUILTUHApHBIC
(MexmpenMeTHbIE) OOLIeHAyUYHbIe MOHATHUS, OTPaXKAIOIIUE IEJOCTHOCTh HAYYHOM KapTHHBI MHpa H



cneuu(UKy METOJOB IO3HAHUS, MHCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HHEPIHUs,
SIBJICHHE, MPOLIECC, CUCTEMa, HAY4HBIH (paKT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIe/IOBaHNe, HAOMI0EeHHe, HW3MEpeHHe, HKCIEPUMEHT M JpYyrue); YHUBEpCaJbHBIC YdeOHBIE
JeiicTBus (IIO3HABaTENIbHBIE, KOMMYHUKAaTHUBHbBIC, PErYJIATUBHBIE), oOecreunBaronme GopMupoBaHue
(YHKUMOHAJIBHOM TIPAaMOTHOCTM M  COLMAIbHOM KOMIIETEHIMH OOydYaroIuxcs; CIIOCOOHOCTb
00y4aroluXCcsl MCIOIb30BaTh OCBOCHHBIE MEXKIUCLUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUA U
YHUBEpCaJIbHbIE YUeOHBIC ICHCTBHS B TO3HABATEIBHOM U COLMAIEHON TIPAKTUKE.

B pesynbTare n3ydyeHus 6M0JI0ruM Ha ypoOBHE cpe/iHero o0uiero oopazoBaHus y o0y4aromierocs
Oyayr chopMupoBaHbl IO3HaBaTENbHbIE YHUBEpPCAJIbHblE yueOHblE AECHCTBUS, KOMMYHUKATHBHbIE
YHUBEPCAJIbHBIC YUeOHbIC NEHCTBUS, PETYISTHBHBIC YHUBEPCAJIbHBIC YUeOHbBIE NEHCTBUS, COBMECTHAs
JESITEIIbHOCTD.

MertanpeameTHble pe3yiabTaThl OCBOEHUS NMPOrpaMMbl CPEAHEro OOLIero o0pa3oBaHUs JOJKHBI
OTpakaTh:

Osgi1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITeNIbHO  (hOpMynUpOBaTh M aKTyaJU3upoBaTh IpoOiieMy, paccMarpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUM NPUEMBI JIOTMYECKOrO MBIILICHUS (aHalu3a, CUHTE3a,
CpaBHEHMsI, KIacCUpUKAIK, 0000MEHHS), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATUH (BBIACIATH
UX XapaKTepHble IPU3HAKHU, YCTaHABIMUBATh CBSI3U C APYTUMHU [TOHITUSIMHN);

OIPEACIIATD LU IeATENbHOCTH, 3aJaBasi IapaMeTPbl U KPUTEPUH UX AOCTHKEHHS, COOTHOCUTH
pe3yNIbTaThl JEATEIBHOCTH C [TOCTABIEHHBIMU LIETISIMHU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHITHS AJ1s1 OObSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUThH JIOTMUYECKHE pACCYXICHHs (MHAYKTHBHBIC, N€AYKTHUBHBIC, IO aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHs B PACCMATPUBAEMBIX SIBJICHUSAX, (HOPMYyIUpPOBaTh BBIBOABI U
3aKJIF0YEHUS;

IPUMEHSTh CXEMHO-MOJIENbHBIE CpEeACTBAa JUIsl MPEACTaBICHHUS CYIIECTBEHHBIX CBs3eM U
OTHOIIEHUH B H3Yy4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe NPOTHBOPEUYMI pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUJIaH PELIEHUS MPOOJIEeMbl ¢ YYETOM aHajau3a MMEIOIIMXCS MaTepUajbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM, OLIEHUBATh
PHUCKH NIOCIEACTBUN JEATEIBHOCTH;

KOOPJAMHUPOBAaTh U  BBINOJHATH pabOTy B YCIOBUSIX pEajJbHOr0, BHUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIEA0BATEIBLCKIE N CTBUS:

BJIQ/IETh HaBbIKAMU Y4e€OHO-HCCIIEIOBATEIbCKOW U MPOEKTHOM JesTeIbHOCTH, HaBbIKaMU
paspeiieHusi mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/I0B
pELIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BHJbl JEATEIBHOCTH 10 TMOJIYYEHMIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAINU, TPEOOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAlUsIX, B TOM YMCJIE MPU CO3/AaHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

dopMHpOBaTh HAayYHBIH THUIl MBIIUICHUS, BIAJeTh HAYYHOH TEPMUHOJOTHEH, KIIIOYEBBIMHU
HOHSTUSIMHA U METOJIaMU;



CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BaTEIBHOW NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYHHHO-CIICACTBCHHBIE CBSI3W M aKTYAIM3UPOBATh 3a7a4y, BBIBUTATh TUIIOTE3Y €€
peleHHsI, HaXOJUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPXKICHHI, 337aBaTh NapaMeTphl U
KPUTEPHH PEUICHUS;

AHATM3UPOBATH TOJyUYEHHBIC B XOJ€ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLICHUBATH UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLIECHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh ICJICHANPABJICHHBIA IOMCK TIEPEHOCa CPEICTB W CHOCOOOB JICHCTBHUS B
po(hecCHOHATLHYIO CPEy;

YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJIEH, ITPEIaraTh OPUTHHAIBHBIC ITOJIX0/IbI U PEUICHUS, CTABUTH MPOOJIEMBI U
3a/1a4¥, JOMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHMSI.

3) padora ¢ unpopmaumeii:

OPUCHTHUPOBATHCS B PA3JIMYHBIX UCTOYHHKAX WH(POpPMALUU (TEKCTEe YUeOHOTrO MOCOOHs, Hay4HO-
HOMYJISIPHOM JTUTepaType, OMOJIOTHYECKHUX CIIOBAPSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX,
B MIHTEpHETE), aHATM3UPOBATh HHPOPMAIIMIO PA3IMYHBIX BUJIOB U (OPM MPEICTABICHHS, KPUTHUSCKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

dopMynHpOBaTh 3ampoOChl W MPUMEHSATh pa3HUYHbIE METOABI TPU TOUCKE H OTOOpe
Ouosornyeckoi nHMopMaIK, HEOOXOUMOM JJIsl BHIIOJHEHUS y4eOHBIX 3a/1a4;

NpHOOpeTaTh  OMBIT  UCIOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
COBEPIIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BEIOMPATh ONTUMAIIbHYIO (DOpMY MpeicTaBiieHUs: OMoIoTnYeckoit mHopMaIu
(cxembl, TpaduKH, JUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTOE);

WCIIOJI30BaTh HAYYHBIM S3bIK B KAadeCcTBE CpeACTBA Npu padbore ¢ OUOIOTHYECKOH
uH(poOpMaIMel: NPUMEHATh XUMHYECKHE, (PU3NYCCKHE W MaTeMaTHYeCKHEe 3HAKH W CHMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATYypy, HCIOIB30BaTh W  MPeoOpa3oBbIBaTH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHMS W 3alIUTHl MH(OpMAUK, WHHOPMAIMOHHONW 0€30TIaCHOCTH
JTUYIHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMH A€l CTBUSIMH:

1) oOuenmue:

OCYIIECTBIISATh KOMMYHUKAIIMA BO BCEX cepax KU3HU, aKTHBHO y4acTBOBATH B JIMAJIOTE HITU
JUCKYCCHH TIO CYIIECTBY OOCYXJTaeMON TeMbl (YMEHHUE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBAThH CYXKICHUS
OTHOCUTEIIbHO BBHITIONHEHHs TpeajaraéMoil 3agadd, YYUTHIBATh HMHTEPECHl U COTJIACOBAaHHOCTH
MO3UIUI IPYTHX YYACTHUKOB AMATIOTA WM JUCKYCCHH);

pacro3HaBaTh HeBEepOATLHBIC CPEICTBA OONICHHS, MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEIOCHUIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHTYaIlMi, yMeTh CMsTrdaTh KOH(MDIUKTHI U BECTH
MIEPETOBOPHL;

BJIQJIETh PA3IUYHBIMU CHOCOOAMU OOINEHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS IPYTHUX
JIOJICH, TPOSIBIATH YBAXKHTEILHOEC OTHONIEHHE K COOSCeHHMKY W B KOPpEeKTHOW (dopme
(bOopMyITUPOBATH CBOM BO3PAXKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHas eI TeJIbHOCTh:



IIOHUMaTh W MHCIIOJB30BaTh IPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYAIbHOH pabOThHl NpHU
peneHnH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOJMMOCTh IPUMEHEHUS TPYNIIOBBIX (HOpM
B3aUMO/ICHCTBUS NIPU PELICHUU YUeOHOH 3a/1a4H;

BbIOMpPATh TEMAaTHUKy W METOAbl COBMECTHBIX JACHCTBUI € ydu€TOoM OOIIMX MHTEPECOB MU
BO3MOXKHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

NPUHUMATD LI€JH COBMECTHOM JIEATEIIbHOCTH, OPTaHNU30BBIBATh M KOOPIAMHUPOBATD JICHCTBUSA 110
€€ NOCTHKECHMIO: COCTAaBJATH IUIAH JEHUCTBHM, pacHpenesaTh polM C y4€TOM MHEHMM y4YaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoTBhI;

OLIEHUBATh KayeCTBO CBOETO BKJIA/Ja M KaXJOT0 y4aCTHMKA KOMaHJbl B OOLIMI pe3yibTar 1o
pa3pabOoTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IPOEKTHI, OLEHHBATh WA C TO3WIMH HOBHU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh NO3UTUBHOE CTPATEIMYECKOE IMOBEJECHUE B PA3JIMYHBIX CUTYAIUSX, MPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OsJiaieHNe YHUBEPCAIBLHBIMH PeryissTUHBHBIMH e CTBUSMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIsl BBIABJICHUS MPOOJIEM U UX PELICHUs B )KU3HEHHBIX U
y4€OHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUI LEJIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOUX
JNeMCTBUAX M IOCTYNKaXx IO OTHOUIEHWIO K KMBOM IpPUPOJE, CBOEMY 3/0pOBBI0 U 310POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIISITh IIO3HABATENIbHYIO JIE€ATEIbHOCTD, BBISBISATH MIPOOJIEMbI, CTABUTh
U GOpMYJIMPOBaTH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON JAEATEIBHOCTH M JKU3HEHHBIX CHTYalLUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PELICHHUs IMpoOJeMbl € Y4ETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTEHHUI;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW SPYAMIMM B pa3HBIX 001acTAX
3HaHM, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, BHOCHTb KOPPEKTHBBI B JI€ATEIIHOCTh, OLEHUBAThH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIa/IETh HABbIKAMHU I103HABATEIbHOM pEeQIIEKCHUH KaK OCO3HaHHUS COBEpUIAEMbIX JIEHCTBUH U
MBICIIUTENIBHBIX MPOILIECCOB, UX PE3YyIbTaTOB U OCHOBAHMMU, HCIIOJIb30BaTh MPHUEMBI peQeKCUu JUIs
OLIEHKH CHTYyalllH, BBIOOPA BEPHOTO pEIlIeHMS;

YMETh OIIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO;

NPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3YJIbTaTOB ACATEIHLHOCTH,

3) npuHATHE ce0s1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMast CBOM HEIOCTATKU U IOCTOUHCTBA,

NPUHUMATh MOTHUBBI M @pT'YMEHTHI JPYTUX NP aHATN3E PE3yNIbTAaTOB JACATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C IMO3ULMH JPYroro 4eJoBeKa.

NPEIMETHBIE PE3YJIbTATbBI



[IpenMeTHble pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buonorus» Ha
yIIIyONEHHOM YPOBHE OPHEHTHUpPOBaHbI Ha oOecreyeHne NpopMIbHOTO OOydeHHs OO0ydJaroUIuXcs
Oouonornu. OHM BKIIIOYAIOT: crienu(pUYecKue A OMOJIOTMM HaydHbIE 3HAHUS, YMEHHS M CIIOCOOBI
JNEHCTBUII 1O OCBOCHHIO, MHTEPIPETAllMd U MPeoOpa3OBaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUH M HMX NPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX, a TaKKe€ B pPeabHBIX
YKU3HEHHBIX cUTyalusx. [IpenMeTHble pe3yabTaThl IPeICTaBICHbI 10 TOJaM U3yUEHHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUSI ydueOHOro mnpenmera «buonorusi» B 10 kaacce NOMKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OUOJIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OopMHpPOBaHNN ECTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB HPUPOIBI U PELICHUU
po0JIeM palMOHAJIBHOIO MPUPOIOIIOJIB30BAHMS, O BKJIAJE POCCUHCKUX M 3apyOeXHBIX YYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHHE CHUCTEMOM OMOJOrMYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJAraolue
Ouonornyecknue TEPMHUHBI M TOHATUS (KHU3Hb, KJIETKAa, OpraHu3M, MeTa0OIu3M, TOMEOCTas,
CaMOpEeryJsilivsl, CaMOBOCIPOU3BE/IEHUE, HACJIEACTBEHHOCTh, W3MEHYUBOCTb, POCT U Pa3BUTHE),
ouosornueckue teopun (kiaerounas Teopus T. [lIBanna, M. Illnetinena, P. BupxoBa, XxpomocoMHast
Teopusi HacienctBeHHoctu T. Moprana), yuenus (H. . BaBunoBa — o neHTpax MHOroooOpasus u
NPOMCXOXKACHUSI KYJIbTYPHBIX PACTEHHIA), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IIEPBOTO MOKOJICHUS,
pacIernIeH s, YUCTOThl FaMET, HE3aBUCUMOro HacienoBaHus I'. MeHaens, roMoJIOTHYECKUX PSAIOB B
HacyencTBeHHoU n3mMenunBoctu H. 1. BaBuiosa), nmpuHIUNIBI (KOMILTIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMM METOJaMH HAY4YHOTO ITO3HAHUS, HCIOJb3YEMbIX B OHOJIOTHYECKUX
MCCJICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HA0II0ICHHE, SKCTICPUMEHT);

YMEHHME BBIIEIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U SYKapuoT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcle OakTepuii, rpubOB, pacTEHHI,
JKMUBOTHBIX M 4YEJIOBEKAa, CTPOCHHS OPraHOB M CUCTEM OPIraHOB PACTEHUH, UBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEJCATEIIbHOCTH, MPOTEKAIOLUMX B OpraHM3Max pacTeHUMH, KUBOTHBIX M UEJIOBEKa,
OMOJOTMYECKUX MPOIIECCOB: OOMEHa BelecTB (MeTabonM3M), IpPEBpaIleHMs] SHEPruu, OpoKeHHUs,
aBTOTPO(HOrO U TreTepoTPOPHOro TUIOB NMHUTAaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio3a,
ramMeToreHesa, SMOpHOreHe3a, MOCTAMOPHOHAIBHOIO Pa3BUTHSA, PA3MHOXKEHHUS, WHIMBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, IeTepO31ca, HCKYCCTBEHHOTO 0TOO0Pa;

YMEHHME YCTaHaBIMBAaTh B3aMMOCBSI3M MEXKIY OpraHouJaMu KIETKHM U HX (DYyHKUUAMH,
CTPOCHUEM KJIETOK pa3HbIX TKaHeW M UX (QYHKUUSAMH, MEXAYy OpraHaMH M CHCTEMaMH OpPraHOB Y
pacTeHHi, )KUBOTHBIX M 4YeJIoBeKa M MX (QYHKIMSIMHU, MEXKIY CUCTEMaMHU OPraHOB M MX (DYHKIMIMH,
MEXJy dTanaMu oOMEHa BEIECTB, dTalaMH KJIETOYHOTO IUKJIA U JKU3HEHHBIX LIMKJIOB OPraHU3MOB,
sTanaMu 3MOPHOHAIBHOIO PA3BUTHSI, T€HOTUIIOM U (PEHOTHUNOM, (PEHOTUIIOM M (pakTOpamMHu Cpesl
00UTaHHUS;

YMEHME BBIABIATH OTIMYUTEIbHBIC IPU3HAKY JKUBBIX CUCTEM, B TOM YHCJIE PACTECHHUM, dKUBOTHBIX
U 4EeJIOBEKa;

YMEHHME HCIIOIb30BaTh COOTBETCTBYIOIIME aAPryMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJOTHIO U
CHUMBOJIMKY JJIS1 JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHUE peuiarb OMOJIOTMUECKHE 3aJaud, BBIABIATH NPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXIY
UCCJIETyeMbIMH OMOJIOTUYECKMMH TMpoLlecCaMi U SBJICHUSMH, J€NaTh BBIBOJABI M TPOTHO3BI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBINOJIHATH J1a00paTOpHbIE U MPaKTHYECKUEe paboThl, COOMI0IAaTh MpaBUIIa MpH padboTe C
y4eOHBIM U JJabOpaTOPHBIM 00OPYOBAHUEM;



YMEHHE BBIABUTATh TMIIOTE3bI, MPOBEPATH UX IKCIEPUMEHTAIbHBIMU CPECTBAMH, (POpMyYIUpPYs
1[eJTh UCCIICIOBAHUS, AHATTU3UPOBATH MOJIYUCHHBIC PE3YJIbTAThI U ACTATh BBIBOIBL;

YMEHHE YYacTBOBAaTh B Y4eOHO-MCCIENOBATENbCKOW paboTe M0 OHOJOrMH, 3KOJIOTUH H
MEAMIIMHE, MPOBOAUMON Ha ©a3e MIKOJBHBIX HAayYHbIX OOIIECTB, U MYOJUYHO TPEACTABIATH
MOJIy4YEHHBIE PE3yJbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHHBATh ITUYECKUE ACIEKTHI COBPEMEHHBIX HCCIICIOBAaHUI B 00JIACTH OMOJOTUU H
MEIUIUHBI (KJIOHUPOBAHUE, NCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHE IeHOMa H
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBJIATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHaNbHON NeATEeIbHOCTH B
o0nactd OMOJIOTHH, METUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIIBCKOTO XO3SCTBA, MUIIEBOMH
MPOMBINIJICHHOCTH, YIIIyOJISATh IMO3HABATEIbHBIA WHTEPEC, HAIPABJICHHBI HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccu U MPOJOJIKEHHEe OWOJIOrMYecKOro 00pa3oBaHUSl B OpraHHU3aIMIX
cpenHero npoecCHOHaIBLHOTO U BhICIIEr0 00pa3oBaHUs.

[IpeameTHbie pe3ynbTaThl OCBOEHUsI yueOHOro mnpenmera «buonorusi» B 11 kaacce HOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OUOJIOTUU B CHUCTEME ECTECTBEHHBIX HAyK, B
(dbopMUPOBaHUN COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
PELIEHUH 3KOJOTMYECKHX MPOOJEM Ye0OBEYECTBA, a TAK)KE B PEIICHHWH BOINPOCOB PALMOHAIBLHOTO
MPUPOJIONIONB30BaHUS, U B (OPMUPOBAHWUU IIEHHOCTHOTO OTHOIIEHHUS K TPUPOJE, OOIIECTBY,
YeNIOBEKY, O BKJIa/Ie POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIIAJIETh CHCTEMON OMOJOTMYECKUX 3HAHUH, KOTOpas BKJIIOYAET OMNpeIeNieHUus U
MMOHMMAaHHE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTUIECKUX TEPMUHOB U MOHSATUH (BUI, YKOCHCTEMA,
ouoctepa), Omonoruveckue teopur (dBosonMOHHAs Teopus Y. JlapBwHA, CHHTETHUYECKas TEOpHs
sBomonnn), yueHus (A. H. CeBepiioBa — 0 myTsX W HampaBieHUsx sBomonun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTmdeckoro paBHoBecus JIk. Xapau w B. BaiinOGepra, 3apojbliieBoro
cxonctBa K. M. bopa), mpaBuna (Munumyma lO. JIubuxa, SKOJOTHYECKOW MHPaMUJIBI SHEPTHUH),
runoresbl (runoresza «mupa PHK» V. I'mnbepra);

YMEHHE BIAJeTh OCHOBHBIMH METOJaMH HAy4YHOTO TO3HAHUSA, HCIOJIb3yeMbIMH B
OMOJIOTUYECKHX HUCCIIEeIOBAaHUSIX KUBBIX OOBEKTOB M DKOCHCTEM (OMHCaHue, U3MEpPEHHe, HaOMI0IeHHE,
9KCIIEPUMEHT), CIIOCO0AMU BBISIBIICHUS U OIIEHKH aHTPOMOTEHHBIX H3MEHEHHH B IPUPOJIE;

YMEHHUE BBIJEISATH CYIIECTBEHHBIE MPU3HAKU: BUIOB, OMOTEONEHO30B, DIKOCUCTEM U OHOCHEpHI,
CTaOUITU3UPYIOIIETO, ABMXKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa, aloNaTpHYecKoro u
CUMMATPUYECKOTO BUI000PA30BaHMsI, BIUSHUS ABMKYIIMX CHJI SBOJIOIHUUA HA TeHO(POH]I OMYIISAIINH,
IPUCTIOCOOJIEHHOCTH OPTraHu3MOB K cpele OOWTaHMs, 4YepeOBAaHHs HaIlpaBICHUN HBOJIIOLNH,
KpyroBOpOTa BEUIECTB U IMOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXIY MPOIECCAMH JBOJIOLWHU, ABMKYIIMMH CHIAMHU
AHTPONOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHbIX YKOCHCTEM U MPHUCIIOCOOICHUSIMH K HUM OPTaHH3MOB;

YMEHHE BBISBIATh OTIMUUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, IPHUCIIOCOOJICHHOCTh BHJIOB K
cpenie oOuTaHus, aOMOTHYECKUX U OMOTHYECKHX KOMIIOHCHTOB YKOCHCTEM, B3aMMOCBS3eH OPraHu3MOB
B COOOIIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIAKY JUTS JIOKA3aTelIbCTBA POJICTBA OPTAaHM3MOB PA3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U
OPraHW3MOB H CpeIbl OOWTaHWs, EJUHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTH COXpaHCHHUS
MHOT000pa3us BUAOB U IKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA;



yYMEHHE pemarbh OWOJIOTHYECKUE 3aJadd, BBIABISATH NPUYHMHHO-CIICICTBEHHBIC CBSI3U MEXITY
UCCJICTyeMbIMI OMOJOTUYECKUMH TPOLIECCAaMH W SIBJICHUSIMHU, JI€NaTh BBIBOJABI M TPOTHO3BI HAa
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHUE BBIMOJIHATH JTA00PATOPHBIC U MPAKTHYECKUE pabOTHI, COOIIOIATh MpaBmiia Ipu padoTte ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIABUTATH THIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIBHBIMUA CPEICTBAMH, (GOpMyTUpYys
1eJTb UCCIICIOBAHUS, AHATTU3UPOBATH MOJIYYEHHBIC PE3YJIbTAThI U JIeTIaTh BHIBOIBL;

YMEHHE Y4YacTBOBAaTh B Y4YeOHO-UCCIEIOBATEIbCKOW pPabOTe IO OHOJOrMH, SKOJOTHH H
MEIUIMHE, TMPOBOJAUMON Ha 0a3e IWIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEICTABIAThH
MOJTyYEHHBIC PE3YJIbTAThI HA YYCHUYECKUX KOH(PEPEHIIHSIX;

YMEHHE OILIEHWBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUU >KU3HH, YEIOBEKA M YETIOBEUCCKHX
pac, 0 IpUYHHAX, IOCICICTBHIX M CIIOCO0aX MpeIoTBpalleH sl II00albHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIICCTBIISTh OCO3HAHHBINH BBHIOOp Oyaymied npodeccHOHANBHOW IeSTEeNbHOCTH B
obnmactu OWOJIOTUH, DKOJIOTHH, MPHPOJONOIL30BAHUS, MEIAWIIMHBI, OMOTEXHOJIOTUU, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SCTBa, IMHIIEBOW IMPOMBIIUICHHOCTH, YIIyOJSTh IT03HABATEIHHBIN
WHTEpEC, HANPAaBJICHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH MpodeccHr W MPOJOKECHHUE
OHMOJIOTMYECKOro 00pa30BaHUs B OpraHM3alMsAX CpPEAHEro MPO(ECCHOHAILHOTO M BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM (undpossbie)
NPOrpaMMmblI Bcero Kontponevie  Ipaktireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr

1 buonorus xak Hayka 0
2 JKuBble crucTeMbl M HX H3Y4YECHUE
3 buonorus knerku 0 0.5
4 XHUMHU4YECKask OpraHu3anus KIETKN 10 1
5) Crpoenne u GyHKIUHU KICTKA 8 1 2
5 OOMeH BellecTB U IPeBpalleHUe YHEPTUU B 9 0 1

KJIETKE
; HacneHCTBeH}fag nHpopmanus u 9 0 05

peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1

Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — Hayka 0 HacCJIEICTBEHHOCTU U 5 0 0.5

U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 I'enetuka yenoseka 3 0 0.5
15 Cenekiusi OpraHu3MOB 4 0 1
16 BuoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4 1
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KITACC

KoandecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne i/ Konrpoububie IIpakruueckne  (uudposbie)
MPOrpamMMmbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 3apoxIeHUE U Pa3BUTHE SBOIOIIMOHHBIX 4 1
MPEJICTABICHUI B OMOJIOTHI
Mukpo3Botous 1 €€ pe3yabTaThl 14 0 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[TporcxoxaeHUE U Pa3BUTHE )KU3HU HA
4 P 8 P 15 0 15
3emuie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpPTraHWU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYKarollei cpeaoi
OpraHu3msl 4 cpesja 0OUTaHUs 1.5
8 DKoJ0Tusl BUJOB U MOMYJISILIUMA 0.5
DKoJorust cooo1EecTB. DKOJIOTHYECKUE
9 H 12 1 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 UYenoBek 1 OKpyKaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoxa Bcero Kontpoaeusie  Ipakrueckue HU3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 buosnorus kak KOMILJICKCHAsI HAyKa U KaK 1 0 0
4acTh COBPEMEHHOT0 00IIecTBa 01.09.2023
2 YpoBHEBas opranu3anus KUBbIX CUCTEM 1 0 0 04.09.2023
3 JKuBbie cucTeMbl M UX CBOWCTBA 1 1 0 05.09.2023
4 HcTopust OTKPBITHS U U3YUEHUS KIETKU. 1 0 0
Kiterounas Teopust 08.09.2023
5 XHUMHUYECKUH COCTaB KIETKH 1 0 11.09.2023
6 MuHepalibHbIE BEIIECTBA KIETKH, UX 1 0
Ouosiornueckas poib 12.09.2023
Opranuyeckue BelecTBa KIeTKH — OeJIKH.
7 JlaGopatopHas paborta «OOHapyxeHue 1 05
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaKuuii»
8 CgoiicTBa, K1accupuKkanys U QyHKIUN 1 0
0enKoB
9 Opraanyeckue BenecTBa KIeTKH — 1 0
YTJIEBOIBI
10 Opraandeckue BeniecTBa KICTKH — 1 0




JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue

1 HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3 05
KJIETOK Pa3JIMYHBIX OPTaHHU3MOBY

12 Crpoenue u pyakuuu ATOD. Jlpyrue 0
nykieozunaTpudocarsr (HTD)

CexBenuponanue JIHK. Metoapl

13 T€HOMHKH, TPAHCKPUTITOMHUKH, 0
MPOTEOMUKHU

14 MeTompl CTpYKTYpHOU OHOJIOTHH 0

15 Tunel kaeTok. [IpokapuoTuyeckas KieTka 0
Ctpoenue 3yKapruoTUYECKON KIIETKH.

16 [IpakTuueckas pabora «M3yueHne cBONCTB 0.5
KJIETOYHOM MeMOpaHbI»

17 [ToBepxXHOCTHBIN amnmapar KJIeTKA 0
OpnHoMeMOpaHHbIE OPTaHOUIbI KIETKH.

18 [Tpaktuyeckas pabora «M3yuenue 05
JBYDKEHUS [IUTOIJIa3Mbl B PACTUTEIbHBIX
KJIETKaX)

[TosmyaBTOHOMHBIE OpPTraHOU/IbI KJIETKH:

19 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas 0.5
pabora «VccrnenoBanue miaasmMoian3a u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

20 HemeMOpanHble opraHOU bl KJIIETKH 0

21 Crpoenue U GyHKIUH s7pa 0

99 CpaBHHTENbHAS XapaKTEPUCTHUKA KIETOK 05

sykapuort. JlabopaTopHas pabora




«M3ydyeHue cTpoeHus KJIETOK pa3InYHbIX
OpraHU3MOB»

23

ACCUMMIISIIIAS U TUCCUMMIISIIIAS — JIBE
CTOpOHBI MeTaboau3Ma. Turmbsl oOMeHa
BemiectB. JlaboparopHas pabota
«M3y4yeHne KaTaIuTH4eCKON aKTUBHOCTH
dbepMeHTOB (Ha MpuUMepe aMIIIa3bl WK
KaTaasbl)»

24

DepMEHTaTUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclLeIUIeHHs] IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

25
26

benku-akTuBaTOpPhI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHa BEIIECTB

27

28

29

30

dorTocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB pOTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHBIEe OpraHu3MbL. Bus
6poxxenus. JlaboparopHas pabota
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JBIXaHUSI»

AdpoOHBIE OPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

31

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI




32 Peakumu MaTpuyHOTO CHHTE3a 0
TpaHckpunUs — MAaTPUYHBIA CUHTE3

33 0
PHK

34 Tpancismus u e€ starnbl 0
Metoabl MONIEKYJIIPHON U KJIETOYHON
o6uonoruu. [IpakTnueckas padora

35 «3y4yeHne METOI0B KJIETOYHON OMOJIOTHH 05
(xpomatorpadusi, smekTpodopes, '
muddepeHIanbpHOe HEHTPUPYTHPOBAHUE,
ITLIP)»

36 Konnposanue amuuokucnot. Poib 0
pubocom B OmocuHTe3e Oenka

37 Opranuzaiys reHoMa y mpoKapuor u 0
AYKapuoT

38 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycbl — BHEKIETOUHBIE ()OPMBI KU3HH

39 u obnuraTHble napa3uthl. [IpakTuyeckas 0.5
paborta «Co3anne MOJIEIN BUPYCa»

40 BupycHslie 3a001eBaHNs YellOBEKa,
JKUBOTHBIX, PACTCHUI

41 HanotexHonoruu B OHOJIOTHH U MEUITIHE

42 JKn3HeHHBIN UK KIETKH

43 Matpuunsiii cunte3 JJTHK
Xpomocomsl. JIaboparopHast pabota

44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»

45 JleneHue KJICTKHM — MHTO3




Tunel kneTok. KapuokuHes U IUTOKUHES.
JlabopaTtopHnas pabora «Habmronenue

40 MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JyKa 05
(Ha TOTOBBIX MUKPOIIpENaparax)»

47 Peryisuus ;KU3HEHHOIO LIUKIIA KJIETOK

48 Opranu3M Kak eIuHOE 11eJI0e

49 Tkanu pacrenuii. JJaboparopras padbora 05
«M3y4yeHne TKaHEel pacTeHUII» '
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlabGopaTtopHast pabora «3yueHue TkaHeu 0.5
KUBOTHBIX»
Oprasbl. CuCTEMBbI OpPTraHOB.

51 JlaboparopHas pabota «3ydyeHue opranos 0.5
IIBETKOBOTO PACTECHUS

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [TuTanue opraHuzMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4eloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas crctema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brigenenne y opraHu3MoB

61 3ammrTa y OpraHu3MoB




62

HNMmyHHas cuctema denoBeka

Pa3znpaxxuMocTh 1 perynsuus y

63
OpPraHu3MOB
64 ['ymopanbHast peryssiys U dHIOKpUHHAsI
cHCTeMa JKUBOTHBIX M YelIOBEKa
65 DopMbI pa3MHOXKEHHS OPraHU3MOB
66 [TomoBoe pa3MHOKEHUE
67 Meiio3
['ameTorenes. OOpa3oBaHuE U Pa3BUTHE
68 NIOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIpEnapaTax»
69 WunuBryabHOE Pa3BUTHE OPTaHU3MOB
— OHTOTreHe3
20 3akyajKa OpraHOB U TKaHEH U3
3apOJIBILIEBHIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.
7 JlabopaTtopHnas pabota «BrisiBieHHe 05
NIPU3HAKOB CXOJICTBA 3apOIbIIIECH
MIO3BOHOYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlaboparopHas pabota «CTpoeHHEe OpraHOB 0.5
Pa3MHOXEHHUS BBICIINX PACTCHU
73 Hcropus ctaHOBIICHHS M Pa3BUTHUS
TCHETUKHU KaK HayKd
OCHOBHBIE TIOHSITUSI © CUMBOJIBI TEHETHKH.
74 JlaGoparopHas pabota «J{pozoduia kak 0.5

00BEKT Fr€HETHYECKHUX PICCJI@I[OB&HHﬁ»




3aKOHOMEPHOCTH HACJIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipakrrdeckas padbora 1 0.5
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpelnuBanus y Apo30duibr"
76 I{uTonorunueckre OCHOBBI 1
MOHOTHOPUAHOTO CKPEIIUBAHUS
77 AHanu3upymrouiee CKpeluBaHue. 1
Henosnnoe nomMmuanpoBanue
JurulpunHoe ckpeniuBaHue.
78 [TpakTuueckas pabota «3yuenue 1 05
pe3yIbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y IpO30(HITBD»
79 [{uTonornyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEIIUBaHUS
80 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1
82 I'enernka mona 1
83 I'enoTun kak MeJI0OCTHAs CUCTEMA 1
84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS 1
pacTeHUl, )KUBOTHBIX U YeIOBEKa
85 N3meHunBOCTh NpHU3HAKOB. Buibl 1
U3MEHYHNBOCTH
86 MonudukarmonHas U3MEHYHBOCTh 1
BapuanvoHHBI psia U BaprallMOHHAs
87 KkpuBas. JlaboparopHas padota 1 05

«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITMIOHHON U3MEHUHNBOCTH.




ITocTpoenne BapualMOHHOIO psifa U
BapUAIMOHHON KPUBO»

88

89

90

I"eHoTunmyeckas N3MEHUYNBOCTb.
Komb6unaruBHass U3MEHYHBOCTD

MyTtannonHast U3MEHYUBOCTb.
[IpakTueckas pabora «MyTaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAlUOHHOI'O
mpounecca. ONUIeHEeTHKA U SIIMTIeHOMHUKA

0.5

91

I'enernka venoseka. [IpakTuueckas pabora
«CocTaBlieHUE U aHATIN3 POJIOCIOBHOI»

0.5

92

93

MeTtoasl MeJUIIMHCKON I'eHETHKH
3HaueHne MEIUIIMHCKON T€HETUKU B
MPEAOTBPALIEHUN U JICUEHUU
TeHETUYECKHX 3a00JIeBaHMIl YeT0BEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIIHUX
YKUBOTHBIX)

0.5

95

MeTomp! CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHnast pabota «/3yueHue MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

96

97

JloCTIKEHMs! CeNeKIIMU PaCTeHUN 1
*KUBOTHBIX. [IpakTHueckas padbora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4YeHUE U UCTIOIb30BAHUE
TEHETUYECKUX PECYPCOB




buotexHonorus kak Hayka U OTpacib

98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI

99 OcHOBHBIC HANPaBICHUS CHHTETUYCCKOM 1
Oouosiorun

100 XpOMOCOMHasI ¥ T€HHAss HH)KEHEPHS 1

101 MeunuHCcKue OMOTEXHOJIOTHI

102 Pesepaublit ypok. [loBTOpenue, ) 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
6 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3onumuu nonyssuui: 1
reorpaduueckas, Ouonormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIIONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U UIUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHHE BUOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'HOI_II/ISI. ITaneonToMOrn4YecKyue
MCTOABI U3Y4YCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MonekyapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUA
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 JlaGopatopHnas pabora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOCHHUSI TIO3BOHOYHBIX YKHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuit o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTAIH1 AHTPOIIOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydyeHue 3K0I0rnYecKuxX 0.5
aJanTanui 4eJI0BeEKa

49 Me:xucuuIIMHapHble METO b

AHTPOITIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlaboparopHas pabora

51 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuortnyeckue pakropsl. Temneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKkosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEIICHUIO»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAILIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopot BelecTs 1 MOTOK SHEPTHUU B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«3yuenne u onrcanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBYS 3arpsi3HEHU N

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

o1 AHTpPONOr€HHOE BO3/ICUCTBHE HA
paCTUTENbHBIN U JKUBOTHBIM MU

92 Oxpana mpupo bl

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TemMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHre 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
JI00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamontoB C.I'., CoHun
H.W., 3axaposa E.T.; mox pemakiueit 3axapora B.b., O6mecTBo ¢ orpaHnYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «M31aTenbcTBO

«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






