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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo yue6HOMYy mpeamery "buomorus" (mamee - Ouosioruwsi) Ha ypOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha oOcHOBe DenepalibHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO,
Konnenuuu npenojgaBaHusi y4eOHOro mnpeaMera «buosiorus» M OCHOBHBIX TOJIOKEHHIM
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyebnniii npeamer «buonorus» yriyonéunoro ypoBHsi uzyudenust (10—11 xmaccer)
ABJISIETCSI OJHUM U3 KOMIIOHEHTOB TIpeIMETHOW obnactu «EcTecTBeHHO-HAay4YHbIC
npeametb». CoriacHo mnosnoxkenusm OI'OC COO mnpodunbHbie y4eOHbIE MPEIMETHI,
n3ydaeMble Ha yriyOJI€HHOM YpPOBHE, SIBISIOTCS criocoboM auddepeHimanuy oOydeHus Ha
YpOBHE CpeTHEro 00IIero 0Opa3oBaHusl U MPU3BAHBI OOECIICUYUTh TPEEMCTBEHHOCTh MEXKTY
OCHOBHBIM OOIIUM, CpEAHUM OOIIMM, CpPEIHUM NPO(PECCHOHANBHBIM U  BBICIIUM
oOpa3zoBanueM. B To ke Bpemsi KaxAbli M3 ITHUX Y4EOHBIX NPEIMETOB JOKEH OBITh
OpPUEHTUPOBAaH Ha MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W
pPa3BUBAIOIIMX 3aJ/iay, CBSI3aHHBIX ¢ MpodopUeHTAIUEH 00yJaIOmMUXCsl U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTH HAYYHOTO 3HAHMS, CB3aHHOTO C OMOJOTUEH, METUIIMHOM,
AKOJIOTHE, ICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpenacraBieHHWE O LETU U
3a/layax U3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOaéHHOM ypOBHE, ONpeneisieT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHE, €ro CTPYKTypUpPOBAaHUE IIO
pazienaM U TeMaM, pacOpeiesieHHE IO KiaccaMm, PEKOMEHAYET IOCJIEeI0BaTENbHOCTh
M3y4YeHUsl YUYeOHOro mMaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKK Y4eOHOTro Ipoliecca, BO3pacTHBIX ocoOeHHocTel oOydwaromuxcs. B mporpamMme mno
OMOJIOTUM pPEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOI'0 00111er0 00pa3oBaHus, Ojarogaps 4yemy IpOCMAaTpPUBAETCS HAMpPaBIEHHOCTh Ha
MOCJIEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHUM, OPUEHTUPOBAHHBIX Ha (POpMUpOBAHUE
€CTECTBEHHO-HAYYHOI0 MHUPOBO33PEHUS, HKOJOTMYECKOTO MBIIIJIEHUS, IMPEICTABICHUN O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
npupoAHOi cpeae. B mporpamme mno OMONOrMM TakXke MOKa3aHbl BO3MOKHOCTU y4eOHOTO
npeamera «buosorus» B peanmuzauuu  TpedoBaHuit ®I'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3yjibTaTaM 00ydeHus: U B POPMUPOBAHUHU
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHON EATEILHOCTH OOYYAIOIIMXCS IO OCBOCHHIO
COJIep>KaHMsl OMOJIOTMYECKOr0 00pa30BaHUs Ha YPOBHE CPEAHETO 00I1Iero 00pa3oBaHUsl.

VYyebnblii npeamer «buonorus» Ha ypoBHE CpeHero oO1ero oopa3oBaHus 3aBepiuiacT
Ouonornyeckoe oOpa3oBaHME B INKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YTIIyOJICHHE
3HAHWN 00YyJaromuXcs O )KUBOU MPUPOJIC, OCHOBAX MOJEKYIISPHONU M KJIETOYHOU OMOJIOTHH,
SMOPHOJIOTUM W OHWOJIOTMM  Pa3BHTHS, TCHETUKH, CEJCKIMH, OHOTEXHOJIOTHH,
ABOJIIOLIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yuebHoro npenmera «bruonorus» Ha yriiy0JIeHHOM YpOBHE OpPUEHTHPOBAHO
Ha MOJITOTOBKY 00YYaOIIUXCS K MOCIEAYIOMEMY TOJTYISHHIO OMOJIOTUYECKOTO 00pa3oBaHMs
B By3aXx U OpraHu3anusx cpeaHero mnpodeccuoHaabHOro oOpazoBaHusi. OCHOBY €ro
COJICp’)KaHMSI COCTABJISIET CHCTEMa OMOJIOTMYECKUX 3HAHUM, TMOJTYYEHHBIX MPU HU3YYECHUU



OOy4aloIMMHUCSI COOTBETCTBYIOLIUX CHUCTEMAaTHUYECKUX pa3/ejoB OHOJOTMH Ha YpOBHE
OCHOBHOTO o0miero oopazosanusi, B 10—11 kiaccax 3Tu 3HaHMs MOJy4aroT pa3Butue. Tak,
paclIMpeHbl W YriayOJieHbl OWOJIOTMYECKHE 3HAHUSA O pACTEHUSX, XUBOTHBIX, TpHOaXx,
OaKTepusix, OpPraHU3ME 4YeJOBEKa, OOLIUX 3aKOHOMEPHOCTAX IKU3HH, JIOMOJHUTEIHHO
BKJIIOUEHBI OMOJIOTMUYECKHE CBEACHHUS MPUKIAIHOTO M TIOMCKOBOTO XapakTepa, KOTOphIe
MOKHO HCITOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEAYIONmeEero Bpioopa mpodeccun. Bozmoxxaa
TakkKe MHTerpanus OWMOJOTMYECKUX 3HAHUM C  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJIYYCHHBIMU 00YYaIOUMUCA NPU U3Y4CHUU HUBUKU, XUMHH, Teorpaduu U MaTEMaTUKH.

Crpyktypa mnporpamMmbl o ydeOHOMYy mpeaMery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOMUOHHBIN MOIXObI K U3ydeHUI0 Onosioruu. COTJIacHO MM, M3y4aroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEepPHBIC I JKHBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHu3alliM, SBOJIOUUUA OPTaHUYECKOro MHUpa Ha 3emiie, COXpaHEHHUs OMOJIOTHYECKOro
pazHooOpasus miuaHeThl. Tak, B 10 ki1acce U3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOM
Ouosorun, SMOPUOJIOTHH M OMOJIOTHH Pa3BUTHS, TEHETUKH U CEJEKINH, OMOTEXHOJOTHH |
CUHTETUYECKON OMONOTHH, aKTyaIM3UpPYIOTCS 3HAHHMA OO0ydYarommxcs 1o OOTaHUKE,
300JI0TUM, aHATOMUHM, (puznonmoruu yenoBeka. B 11 kiacce M3ydaroTCs SBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUH U y4eHHe 0 Ouocdepe.

VYyebuniii mpenmer «buonorus» mpuszBaH 00ECIEUUTh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTUYECKNX TEOpUH M 3aKOHOB, WJCH, MPHUHIIMIIOB W TPaBWJ, JISKAIINX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHHH, MHOIO0Opa3uu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJIAINU, OHOIIeH03a, SKOCUCTEMbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHKEHUSIX, COBPEMEHHBIX UCCIEAOBAHUSIX B OMOJIOTHH, MPUKIIATHBIX aCIIEKTax
Ouonornyeckux 3HaHUW. [l pa3BUTHS W TOJJEpKaHUS HWHTEpeca OOydaromuxcs K
OMoNoTHH HapsALy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COJEp>KaHUU
MporpamMMbl  TI0 OMOJIOTUHM TIPETyCMOTPEHO 3HAKOMCTBO C WCTOpPHEH CTaHOBJICHHS U
pa3BUTHS TOW WM MHOW OOJACTH OMOJIOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyOEeKHBIX
YVUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUUECKHUX MTPOOIIEM.

enp wsywyenus ydeOHOrOo mnpenmera «buonorus» Ha yrayOnéHHOM ypOBHE —
OBJIAJICHWE OOYYAIOIUMKCS B3HAHMSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU3aIluu
KUBBIX CHCTEM pAa3HOTO paHra W MPHOOPETEHHUE YMEHHH WCIIOJB30BaTh 3TH 3HAHWS B
dhopMHUpOBaHMM HHTEpeca K ONpeAcIEHHOM o0macTu mpodeccuoHaIbHON JIEeSITCIBHOCTH,
CBS3aHHOW C OHWOJIOTHENW, WM K BBIOOPY Yy4eOHOTO 3aBeACHUS ISl MPOJOJDKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTmkeHne 1end u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyon€HHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIOIIUX 3a/1ay:

OCBOCHHE OOYy4YaIOIMMUMHCS CHUCTEMBbl OWOJIOTHYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIETIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TPaBUIIAX,
COCTaBIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIeTKa, OpraHu3M, MOIYJISIuS,
BUJI, OMOTEOIIeH03, Onocdepa); O BHIIAIOIMIUXCSA OTKPHITUSIX U COBPEMEHHBIX UCCIIEIOBAHUSIX
B OMOJIOTHH;



O3HaKOMJIEHHE  OOy4aloluXcsi C METOJAaMM  T[O3HAHUS  JKMBOW  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMH METOJIaMU  OMOJIOTHUECKUX HayK (MOJEKYJISIpHOM M KIETOYHOU
OuoN0ruY, SMOPUOJIOTUA U OMOJIOTUM PA3BUTHS, T€HETUKU U CEJEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OMOJIOTUH, NaJCOHTOJIOTHH, SKOJOTHU); METOJAMH CaMOCTOSTEIHLHOTO
MPOBEJCHUST OMOJIOTUYECKUX HCCIEAOBAaHUNA B JabOpaTopu U B MpHpone (HaOIIoneHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHUE O0YYAIOIMMUCA YMEHUSIMH: CAaMOCTOSATEILHO HaXOAUTh, AHAIU3UPOBATh U
UCIIOJIb30BaTh  OMOJIOTMYECKYI0  HMH(OpMalIUIo; MOJIb30BaThC  OMOJIOTHYECKOM
TEPMUHOJIOTHEH M CHMBOJIMKOW; YCTaHaBIMBATHb CBSI3b MEXKIY pa3BUTHEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU U IKOJIOTUYECKUMU IMPOOJIeMaMH YeI0OBEUECTBAa; OLIEHUBATH
MOCIICACTBHSI CBOEH JESATENBHOCTH IO OTHOIIEHHIO K OKpY)KAIoIIeW MpPUPOTHON Cpere,
COOCTBEHHOMY 3/I0OPOBBIO M 3/I0POBBIO OKPY’KAIOIIMX JIFO/IeH; 0OOCHOBBIBaTh U COOJIIONATH
Mepbl NpOUIAKTUKY HHPEKIHMOHHBIX 3a00JieBaHUI, MpaBuia IMOBEJACHUS B TMPHUPOJIE U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HENESITEIIbHOCTH B UPE3BbIYANHBIX CUTYALUSAX
OPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaThb COBPEMEHHBIC HAyYHbBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOYyYaIOIIUXCSl MHTEUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM B
IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIIEJIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBIMU €10 MPOoOIeMaMU, METOJI0JIOTHENH OMOJIOTUYECKOTO UCCIEI0BAHUS,
MPOBEJCHUS OSKCIEPUMEHTAIBHBIX HCCICNOBAaHUM, pEIIeHUS OHOJOTHYECKUX 3ajad,
MOJIETTUPOBAHUS OUOJIOTMUECKUX OOBEKTOB U MIPOLIECCOB;

BOCIHTAHUE y 00yYarOUMXCcs LIEHHOCTHOIO OTHOIIEHUS K KUBOW MPUPOJE B LIEIOM U K
OTJCNbHBIM €€ OOBEKTaM U SABJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOM, T€HETHUECKOH
IPaMOTHOCTH, OOIIEH KyJIbTyphl MMOBEJACHUS B PUPOJIE; MHTETPALlMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4aroIUMUCs KOMIIETEHTHOCTH B paIrMoHaIbHOM
MPUPOJIONOIB30BaHUU  (COOJIOICHHE MpPaBWJI TOBEJIEHUS B MPHUPOJAE, OXpaHbl BUJOB,
’KOcucTeM, OUoc(heprl), COXpaHEHUH COOCTBEHHOTO 370pPOBbS U 3J0POBbS OKPYKAIOIIHUX
mone (coOmomeHuss Mep NpodUIaKTUKU 3a00jeBaHui, obOecreyeHue O0e30MacHOCTH
KHU3HEACSITEIFHOCTYA B UPE3BbIUAWHBIX CUTYalMsIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUW U YMEHHI B OBCETHEBHOM JKU3HH;

CO3/IaHHE€ YCIIOBUM Ui OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCA WHIUBUIYaJIbHOU
00pa3oBaTeNbHON TPAEKTOPUM, CIOCOOCTBYIOLIEH NOCIEAYIOIIEMY TPOPECCHOHATLHOMY
CaMOOTIPEICIICHUI0, B COOTBETCTBUU C WHIUBUAYATHHBIMA MHTEPECAMHU M MOTPEOHOCTIMU
pervoHa.

OO11ee 4nCcI0 4acoB, OTBEJACHHBIX HAa M3ydyeHHE OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpeaHero obmero oopa3oBaHus, cocraBiseT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B
Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).

OT6op opranu3alMoHHBIX (OpPM, METOJAOB M CPEIACTB OOy4YEeHHs OHOJIOTHH
OCYIIECTBIISIETCS C Yy4€TOM CHeUu(pUKH €ro CoJAep>KaHus M HalpaBJICHHOCTH Ha
POAOKEHUE OMOJIOrMYECKOTO oOpa3oBaHUs B OpraHMU3aIUsIX CpEeIHero
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.



OO0s13aTeNbHBIM yCIOBHEM MPU 00y4YEeHUH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE SIBJISETCS
IpOBEJCHUE J1Ia0OpaTOPHBIX M MpakThdeckux padbor. Taxke ydactue oOydaromUXCS B
BBIIIOJIHEHUM TPOEKTHBIX M  y4eOHO-MCCIEe0BAaTeNbCKUX paboT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCSl yYUTENeM Ha OCHOBE HMMEIOLIMXCS MaTepUAIbHO-TEXHUYECKHX PECYpCOB H
MECTHBIX MPUPOIHBIX YCIOBUH.

COJEPXAHUE OBYUYEHUA
10 KITACC

ConepxaHue TMpoOrpamMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJAUT B TPOBEPKY
rocyjapctTBeHHoi utoropout arrecrauu (I'MA).

Tema 1. buosorusi Kak HaykKa

CoBpeMeHHas OuoyIorusi — KOMIUIEKCHas Hayka. Kpatkas uctopust pa3BuTvs OMOJIOTHH.
buonornyeckue Haykd U u3ydaemble UMU mpooOsiembl. DyHaaMeHTaIbHbIC, TPUKIAJAHBIE U
MTOMCKOBBIC HAYUHbIE UCCIICIOBAHUS B OMOJIOTHUH.

3HavyeHue Ouojoruv B GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KApTHUHBI
mupa. [Ipodeccun, cBsizaHHble ¢ Ouonorued. 3HayeHUe OHUOJIOTUU B MPAKTHUECKOM
NEATEIIBHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SIMCTBE, IPOMBILUIEHHOCTH, OXpPaHE
MIPUPOIBI.

JemoHCcTpauumn

[ToptpeTsi: Apuctotens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Jdapsun, Y. I'apseit,
I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, . 1. Meunukos, H. 1. BaBunos, H. B.
Tumodeen-Pecopckuit, /x. Yorcon, ®. Kpuk, 1. K. benses.

Tabmuet u cxembl: «CBsi3b  OMOJIOTMM € JpyrMMU  Haykammuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl M UX U3YyY€HHUE

XKuBble cucteMbl Kak TpeaMeT uszydeHus Ouosoruu. CBOWCTBA JKUBBIX CHCTEM:
€IMHCTBO XUMHMYECKOIO COCTaBa, JUCKPETHOCTb M  LEIOCTHOCTb, CJOXHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alus, CaMOBOCIPOMU3BEICHHUE,
pa3apaxuMoCTh, USMEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alvy >KUBBIX CHUCTEM: MOJIEKYJISPHBIA, KIIETOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBINA,  TOMYJAIMOHHO-BUIOBOM,  OKOCUCTEMHBIM  (OMOTCOIEHOTUYECKHUIA),
ouocdepnsbiit. Ilpoueccrl, mpoucxojsiide B KUBBIX cucTeMax. (OCHOBHBIC MPHU3HAKU
xuBoro. JKu3up kak popma cymectBoBaHus Matepur. Hayku, nuzydaroniye »1uBbl€e CUCTEMbI
Ha Pa3HbIX YPOBHAX OpraHU3alNH.

N3yuenue xxuBbIx cucteM. MeTonbl Onosnorndeckoit Hayku. Habmonenue, namepenue,
AKCIIEPUMEHT, CHUCTEMaTH3alus, MeTaaHanu3. [loHsTHe O 3aBUCMMOM W HE3aBUCUMOM
nepemeHHol. IlmanupoBanue skcriepumenrta. [locraHoBka u nposepka rumnore3. Hyesas
runore3a. [lonarue BbIOOpKM U €€ AOCTOBEpHOCTh. Pa3zdpoc B OMOJOTMYECKHX JaHHBIX.



OneHka IOCTOBEPHOCTH IMOJYYEHHBIX pPE3yNbTaTOB. [IpUYMHBI HCKa)XE€HUs pe3yibTaTOB
sKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupbl u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «DBHOIOrMYECKUE CUCTEMBI»,
«CBOMCTBAa JKMBOW MaTepum», «YPOBHU OpraHU3aLMHU JKUBOW MNpUpoOIb», «CTpoeHue
KUBOTHOM KIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3May,
«buoreonenosy», «buocdepa», «MeToabl U3ydEHUs KUBON TPUPOIBI.

O6opynoBanue: nabopaTopHOoe 00OpyJIOBaHWE Jisi TPOBEICHUS HAOJIOJACHUM,
U3MEPEHUN, IKCIIEPUMEHTOB.

IpakTnyeckas padora «lcnosp30BaHne pa3IMYHBIX METOJAOB MPHU U3YYECHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KJIeTKu

Kierka — cTpykTypHO-(yHKIIMOHANIbHAS €IMHUIIA )KUBOTO. ICTOPHS OTKPBITUS KIIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. lIneitnen, P. Bupxos).
OCHOBHBIE NTOJIOKEHUSI COBPEMEHHOM KIIETOYHOU TEOPHH.

Meroabpl MOJEKYJISAPHOH W KIETOYHOW OWOJIOTMM: MHUKPOCKOIHUA, XpomaTtorpadus,
ANIEKTpOope3, METOJ MEUYEHbIX AaTOMOB, auddepeHnmanbHoe EHTPUPYTUPOBAHUE,
KyJbTUBUPOBAHUE KJIETOK. M3yuenue guxcuposannvix kiemox. IAEKTPOHHAS MUKPOCKOIIHS.
Kongorkanvnas muxkpockonus. Bumanvhoe (npusicusnennoe) uzyueHue Kiemox.

JlemoHCcTpauumn

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

Tabmump! 1 cxembl: «CBETOBOM MUKPOCKOID, « JIEKTPOHHBIM MUKpOckon», «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOIIAN.

O6opynoBanue: CBETOBOM MUKPOCKON, MUKPOIIpENapaTbl paCTUTEIbHBIX, )KUBOTHBIX U
OakTepUaJIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydeHue METOI0B KIETOUHON OMOJIOTHU (Xpomatorpadus,
anektpodopes, auddepenimansHoe nenTpudyruposanue, [ILP)y».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHYECKHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMHUKpPOdIIEMEHThI. Boga u eé
POJIb KaK paCTBOPUTEIIS, PEareHTa, y4aCTHE B CTPYKTYPUPOBAHUU KJIIETKH, TEMIOPETYIISIUN.
MunepanbHble BellecTBa KJIETKH, UX Ouosiornyeckas pojb. Pojb KaTHOHOB UM aHHMOHOB B
KJIETKE.

Opranuyeckne  BellecTBA  KJIETKA.  buonormyeckue — mojauMmepbl.  benkwu.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpYKTYyphl OeKOBOM MoJieKyibl. [lepBuuHas cTpykTypa
Oenka, menTuaHas cBsi3b. BTOpuuHas, TpeTUuHas, YeTBEPTHUUHAsL CTPYKTYpHL. JleHaTyparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorndeckue hyHkimnu 0e1KoB. [Ipuotnsi.

VYrneBoasl. MoHOCaxapuibl, [Ucaxapuibl, OJIMTOcaxapubl U nonucaxapuasl. O0mmii
IJIaH CTPOCHMSI W (PUBMKO-XMMHUYECKHE CBOMCTBA YIJIEBOJAOB. buonorundeckue QyHKIUU
YTJIEBOJIOB.

Jlumuapl.  T'mapodunsHo-THApOdPOOHEIE  cBoMicTBa.  Kiaccudukarnus — nmumumos.
Tpurnuuepunsl, ¢hochoaunuabl, BOCKHU, CTepoubl. buonornueckue (GyHKIUM JUIMUIOB.



OO1ue cBoiicTBa OMOJOTHYECKMX MEMOpaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIIPOHHULIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Ctpoenne HykinenHoBbIX KuciaoT. HykineoTubl.
[Tpunnmn kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa [JHK — aBoiinas criupais.
Mectonaxoxaenue u ouonornueckue pyakuuu JJHK. Bunst PHK. ®ynkuun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHOBIIEHHBIE MEPEHOCUUKHU, UX (PYHKIIMU B KIIETKE.
Ipyeue nyxkneoszuompugpocghamer (HT®). CexsennpoBanue JHK. Memoowr eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouoyiorus: OMOXUMHYECKHe U Ouopu3nUecKrue UCCIEIOBAaHNUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OUOMONEKyNl. Mooenuposanue cmpykmypvi U @QyHKYuu
ouomonekyn u ux Komniekcos. Komnviomepmuwili Ou3aiH U OpeaHU4ecKuli CuHmes
OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpauumn

[Toptpetsr: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep,
C. IIpy3unep.

Juarpammel: «PacnpeieneHne XUMHYECKUX JJIEMEHTOB B HEXUBOW MPUPOACH,
«Pacrnpenenenue XuMUYECKUX JIIEMEHTOB B JKUBOU HPHUPOIEY.

Tabmuiel u cxemsl: «llepuoanueckas Tabnuia XUMUUECKUX 3JIEMEHTOB», « CTpOeHHUE
MOJIEKYJIbI BOABD», «BemiectBa B cocTtaBe opraHu3MoBy», «CTpoe€HHE MOJIEKYJbl OenKay,
«CTpyKTYpBI O€TTKOBOM MOJIEKYINb», « CTpOEHHE MOJIEKYJT YIJIEBOI0BY», «CTPOCHHUE MOJIEKYI
TUnuoBy, «HykinenHoBbie KUCIOTB», « CTpoeHHe MOJIEKYIbl ATD.

ObopynoBaHHe: XUMHUYECKasl TOCY1a U 000pYJOBaHHUE.

JlaGopaTtopnass padora «OOHapyxeHHE OCJIKOB C TIOMOIIBIO KauyeCTBEHHBIX
peAKLMIN.

JlaGopaTtopnass paGora «lccienoBaHue HYKIEUHOBBIX KHUCJIOT, BBIJICJICHHBIX W3
KJIETOK Pa3JIUYHbIX OPraHU3MOB).

Tema 5. CTpoenne u QyHKIUUM KICTKH

Tunel KIETOK: 3yKapuoTUYeCcKasd U npokapuoTruueckasi. CTpyKTypHO-(pyHKIIMOHAIbHBIE
00pa3oBaHUs KIETKHU.

CrpoeHue TmpokapuoTHYECKOM KieTku. Kierounas creHka OakTepuili W apxem.
Oco0eHHOCTH CTPOEHHUS reTepOTPO(HOI U aBTOTPOPHOM MPOKAPUOTUUECKUX KIETOK. MecTo
U POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenne u (GyHKUMOHUPOBAHUE dyKapuoTHUecKo kieTku. [lnazmaruueckas
MeMOpaHa (tutazmanemma). CTpyKkTypa mia3MaTHdeckod MeMmOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHbIN (muddysus, obneru€énnas muddysus),
aKTUBHBIA (NIEpBUYHBIA W BTOPUYHBIA AakKTUBHBIM TpaHcnopT). IlomymponuiiaeMocTb
MeMOpaHnbl. Pabora HaTpuii-kaqumeBOro Hacoca. DHAOUMUTO3: MHHOLMTO3, (ParouuTos.
Oxk3ouuto3. Knerounas crenka. CTpykTypa M (YHKIMM KJIETOYHON CTEHKHM pacCTeHUH,
rpudoB.

Hurtonnasma. I[Muto3omae. [luTockener. JIBrkeHue murToriasMbl. OpraHouabl KIETKH.
OpgHomeMOpaHHbBIE OpraHoUIbl KJIETKU: HHAominasMmaruueckas cetb (JIIC), ammapat



['onbmku, JU30COMBI, WX CTpoeHHMe U (GYyHKIUH. B3auMocBs3p 0OJHOMEMOpPaHHBIX
opraHons1oB KieTku. CTpoeHHe TpaHyJSIPHOIO pEeTUKYIyMa. Mexanuzm nanpaenenus 6eikos
6 OIIC. CuHre3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHBIX MeMmOpaH. [nagkuii
(arpanynsipHBIN) BHAOIIIA3MATUYECKUM peTukyinyM. CekperopHas GyHKLIUS —amnmnapara
lomemxu. Moougpuxayus benxoe 6 annapame I onvoxcu. Copmuposka benxkoe 6 annapame
T'onvoorcu. TpaHCTIOPT BEHIECTB B KIIETKE. Bakyonu pacTUTeNbHbIX KIeTOK. KileTouHbIN COK.
Typrop.

[TomyaBTOHOMHBIE OpPraHOMJIBI KIIETKH: MHUTOXOHJIPUH, TIACTHABL. [Ipoucxooscoenue
mumoxonopuil u niacmuo. Cumouoeenes (K.C. Mepeowckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIIUM MHUTOXOHAPUNA U TmuacTua. [lepBuUuHbIe, BTOPUYHBIE W CIOXKHBIC TUIACTHIBI
(OTOCUHTE3UPYIOLIUX SYKapUOT. XJIIOPOIUIACTBI, XPOMOILIACTHI, JIEHKOIUIACTHI BBICIIMX
pacTECHUM.

HememOpanubsie opraHounsl kietku CrpoeHne #  (YHKIMM HEMEMOpPaHHBIX
OpraHoHuJIoB KJeTKH. Pubocomsl. [lpomescymounvie ¢uramenmol. MUKpOPUIAMEHTHI.
Axmunosvlie  muxpoghunamenmuol.  MpllIeUHbIE  KIETKU. AKmuHo8ble  KOMHOHEHNbl
Hemblueunvlx Kiemok. MuxkporpyOouku. Kierounsiii mnentp. CTpoeHue HW ABUKEHUE
KIYTUKOB W pecHUYeK. MukpoTpyOouku  nuromnasmbel.  Llentpuons.  benku,
accoyuupos8anHuvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. MomopHvie benxu.

Anpo. Obonouka sapa, XpOMaTUH, KapHOILIa3Ma, SAPBIIIKYA, UX CTPOCHUE U (PYHKIHUU.
SAnepubiii  OenkoBBIA  MaTpUKC. [IpoCTpaHCTBEHHOE  paCHOJIOKEHHUE XPOMOCOM B
uHTephazHoM sape. Jyxpomamun u cemepoxpomamuir. beaKkd XpoMaThHa — THUCTOHBI.
Jlunamuxa saoepHoti 060104KU 8 Mumo3se. Hoepublii mpancnopm.

Kierounsle BkiatoueHus. CpaBHUTENBHAsT XAPAaKTEPUCTHKA KIETOK  JYKapUuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbr u cxembl: «CTpoeHHE JYKAPUOTHYECKON KIETKW», «CTpPOEHHUE >KUBOTHOM
KIETKn», «CTpoeHue pacTUTENbHOW KIETKW», «CTpOEHHE MHUTOXOHAPHUN», «Aapoy,
«CTpoeHune MpoKapuOTHIECKON KIICTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpPOIpENnaparbl pacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTEpUATIbHBIX KIETOK.

JlaboparopHasi pabora «/3ydeHue CTpoeHus KJIETOK Pa3Iu4HbIX OPIraHU3MOB.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBD».

Jlaboparopnasi pabGora «lMcciaemoBanwe ruia3Moiid3za M JIeIUIa3MoJid3a B
PACTUTEINIbHBIX KIIETKAX).

IpakTnueckass padora «/3yueHue [BHXKEHUSI LHUTOIUIa3Mbl B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccUMWIISILMS U TUCCUMUIISLIUAS — IBE CTOPOHBI MeTabom3Ma. Tumbsl 0OMeHa BEIleCTB:
aBTOTpO(HBIHN U TeTepoTpodHBIN. YdYacThue KUCIOpoJa B OOMEHHBIX MpOIECCax.
DHepreTudeckoe obecneyeHne KieTku: mnpeBparieHue ATD B 0OMEHHBIX Mpolieccax.
depMEeHTaTUBHBIN XapakTep peakiuil KJIeToYyHOro Metabonauzma. GepMeHThl, UX CTPOCHHUE,



cBoiicTBa 1 MexaHu3M jaeictBus. Kopepmentol. Otnudnst pepMEHTOB OT HEOPTAaHMYECKUX
KaTaln3aTopoB. benku-akTuBaTOpl ©  OCIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHbBIM CUHTE3 OpPraHUYECKUX BelIECTB B KieTke. DoTocuHTe3. AHoKCcUeeHHbll U
oxcueenHvlll omocunmes y oaxmeputi. Ceemocobuparowue nueMeHmovl U NUSMeHmbl
peaxkyuonHoz2o yeumpa. Ponb xioporutactoB B mporecce ¢otocuHTe3a. CBeToBas H
temHoBass (aspl. Domoovixanue, Cs., Cs. u CAM-muner pomocunmesa. 11polyKTUBHOCTH
doTtocunte3a. BinusHMe paznuyHBIX (PAKTOPOB HA CKOPOCTh (OTOCHHTE3a. 3JHAUYCHHE
dboTocuHTE3A.

Xemocunte3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHUKOB: HHUTPUDUIIMPYIOIITHE
OakTepum, Kene300akTepuw, CEpoOAKTEpUH, BOJOPOIHBIC  OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHaspoOHble  opraHusmbl. Buabl Opoxenus. [lpoayktel OpokeHus ©  HX
HCIIOJIb30BAaHUE YEIOBEKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOJIOTUU U
BO30yAUTENN OOJIE3HEM.

AspoOHBIE OpraHU3MBbI. DTanbl 3HEpreTudeckoro oomeHa. I[loAroTOBUTEILHBIN ATaIl.
['mukonu3 — 6ECKUCIOPOAHOE PACIICTICHUE TIIFOKO3HI.

buonornueckoe OKHUCIEHUE, WM KIETOYHOE JbIXaHWe. Ponb MHUTOXOHApPUI B
mpoieccax Ouojornyeckoro okucieHus. lluxknmyeckue peakuuu. OKUCIUTENIbHOE
dhochopunupoBanue. uepeus memopannozo epaouenma npomonos. Cunmes AT®: paboma
npomoHuou ATD-cunmaszvl. llpeumyiecTBa a’poOHOro IMyTH OOMEHA BEIIECTB IMEpe
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmumer u cxemol: «DoTocuHTE3)», «DHEpreTuueckuii ooMen», «bruocuHTEe3 OCKay,
«Ctpoenue pepMeHTa», « XeMOCHHTERY.

OOopynoBaHue: CBETOBOM  MHKpPOCKOI, OOOpyJOBaHHME i1  HPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnasi paGora «/3yyeHue KaTadTUTHYECKOM aKTUBHOCTH (EPMEHTOB (Ha
MIPUMEPE aMIJIa3bl WIIM KaTaasbl)y.

Jlaboparopunasi pabGora «U3yueHue QepMEHTATUBHOTO pACIICIICHUSI TEPOKCUIA
BOJIOPO/JIa B PACTUTEIIBHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE IMPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacaeacrBenHass uHGopMalus U peajiu3anus eé B KiIeTKe

Peakuun wMarpuyHoro cuHTe3a. [IpyHUIMI KOMIJIEMEHTAPHOCTH B  pPeaKIUAX
MaTpUYHOTO CUHTEe3a. Peanuzaius HaciaeACTBEeHHOM mHMopManmu. ['eHeTHYECKHil KO, ero
corictBa. Tpanckpunumss — wMarpuunbli cuHTe3 PHK. IlpuHounel TpaHcKpunuuu:
KOMIUIEMEHTAPHOCTh, aHTUNAPAJUIEIbHOCTh, ACUMMETPUUHOCTh. (Co3peganue MampuiHulx
PHK 6 sykapuomuueckotii kiemxe. Hexooupyrowue PHK.



Tpaucasus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunTese Oenka. YcnoBus
o6uocunTtes3a 6enka. Konupoanne aMuHokucioT. Poib pubocom B Onocunrese Genka.

Cogpemennvie npedcmasnenus o cmpoetuu 2enog. OpraHuzalus reHoMa y MpoKapuoT
U DyKapuoT. Perynsius akTMBHOCTH TeHOB y TipokapuoT. ['unoresa onepona (®. Kakoo, XK.
Mano). Monekynapuvie mexanuszmol dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna e
peaynayuu  pabomul 2enos. Perymsaiuss oOMEHHBIX IpoleccoB B kieTke. KieTouHsbrit
rOMEOCTa3.

Bupycel — HekineTouHble (OpMBI KU3HU U OO0IUraTHbie mapa3uThl. CTPOCHHE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusnenunsviti yuxn [JHK-codepocawjux
gupycos, PHK-codepoxcawux eupycos, 6axmepuoghazos. QObpamuas mpaHcKpunyus,
pesepmasa, uHmezpasa.

Bupycubie 3aboneBaHus 4YenoBeka, >KMBOTHbBIX, pactenuil. CIINZ, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKHE TPOOIIEMBI.

Buoungopmamuxa: unmecpayus u anamuz 6orvuux maccusos  («bigdatar)
CMPYKMYPHLIX  Ouoio2u4eckux oOanHvlx. Hanomexuonoeuu 6 oOuonocuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 0ocmasKu 1eKapcms.

JdemoHcTpanuu

IToptpetsl: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabmuet u  cxemsl: «buocunrte3 Oenkay, «l['eHernueckuit koa», «Bupycs,
«bakrepuodarm».

IpakTnueckas padora «Co3naHnue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounsléi 1uki, ero mepuoanl U peryisiua. Muatepdaza u muto3. OcobeHHOCTH
MpoIeccoB, mnporekaromux B uHTepdaze. [loaroroBka KIETKM K  JICJICHUIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKMH M  MOCTCUHTETUYECKUI
(TpeMHUTOTUYECKUI) IEPUOIBI HHTEP(Pa3bl.

Marpuunbeii  cunre3 JHK — pemmmkanusa. [lpunnunsr  permakanuu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, aHTUMAPAIIIEILHOCTh. MexaHu3m
permmkanun  JJHK. Xpomocombl. Ctpoenne xpomocoM. Temomepbl U TeloMepasa.
XpOMOCOMHBI HAa0Op KIETKHM — KapuOTUM. JIMMJIOMIHBIA M TalIOMAHBIA HAOOPBI
xpoMocoMm. ['oMooruunabie XpoMOCOMBI. [10710BbIE XpPOMOCOMBI.

Jlenenue knetku — muTo3. CTaauu MHUTO3a U MPOUCXOMASIINE B HUX NPOLECChl. THIbI
Mutosa. KaprokuHes u nutTokuHes. buonornueckoe 3HaueHUEe MUTO3a.

Perynsiuss MUTOTUYECKOTO MUKIA KJIeTKH. [Iporpammupyemasi kjierodHas rudeib —
arnonTo3.

Knerounoe  sampo, xpoMocombl, (yHKIHOHaNbHAas TeHOMHUKA.  Mexanusmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubenu kiemox. «lL{ugpposas xkiemkar —
ouourpopmamuueckue mooeau GyHKYUOHUPOBAHUS KIIeMKU.

JdemMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBIH ITUKII KICTKN», «MuT03», «CTpOCHHE XPOMOCOMY,
«Permkanusa JTHK».



O6opynoBaHHe: CBETOBOM MUKPOCKOII, MUKpOTIpenaparsl: «MHUTO3 B KJIETKaX KOpEeIIKa
JTyKay.

JlaboparopHast pabora «/3ydyeHne XxpoMocOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopaTopnas padora «HaOnroneHre MuTo3a B KJIeTKaX KOHUYMKA KOpelIKa Jiyka (Ha
rOTOBBIX MHUKpOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHu3moB. OJHOKJIETOYHBIE, KOJIOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OpPraHU3MBI.

OcoOeHHOCTH CTPOECHHUS M  KU3HEAESATEIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, OTHOKIETOUYHbIE IPHOBI, OJTHOKJIETOYHBIE BOAOPOCIIH, IPYTrU€ MPOTHUCTBHI.
KostonnanbHble OpraHu3MBI.

B3anMoCBA3p 4acTeii MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpPraHbl U CHUCTEMBI
opranoB. Opranusm Kak euHoe 1einoe. ['omeocras.

Tkann pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHAs,
MpPOBOJAILIASL, OCHOBHasg, MexaHudeckas. OcCOOEHHOCTH  CTpOeHUsd, (QYHKUMA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PACTCHUM.

TkaHu KUBOTHBIX M 4YeJIOBEKA. THIBI JKMBOTHBIX TKaHEW: JBIUTEIMAIbHAS,
COEIMHUTEIbHAs, MbIILICYHAsl, HepBHAs. OCOOEHHOCTU CTPOEHUS, PYHKIMI U pacloOKEHUs
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BeretatuBHbIE W T'€HEpaTUBHBIE OPraHbl pacTeHWd. OpraHbl U CHUCTEMBI
OpPraHOB KUBOTHBIX U 4YesoBeka. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttema opranusmoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX MU
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHpli M BHYTpeHHUH cKesneT. CTpoeHuE W TUIIbI
COEAMHEHNS KOCTEN.

JIBi>keHUE OpraHu3MoB. JIBMXKEHUE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHUW: TPONMU3MbI U HACTHUM.
JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX UM YEJIOBEKa: MbllieyHass cucrema. Pedrekc.
CkeneTHbIE MBIIILBI U UX padoTa.

IIntanune oprann3moB. Ilornomenne BOABI, YIIEKUCIOrO Ta3a W MHHEPAIBHBIX
BEIIECTB pACTCHUsIMU. [luTaHue IKUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOYHOE
numeBapenue. IlnraHne MO3BOHOYHBIX KUBOTHBIX. OTIENbl MUILEBAPUTEIBHOTO TPaKTa.
IInmeBapurenbHbie xenessl. [InnesapurensHas cucTeMa 4yenoBeka.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. J[pixanue >kuBOTHBIX. Juddy3us razon
yepe3 MOBEpXHOCTh KieTku. KoxHoe npixanue. [[pixarenbHas moBepxHOCTh. KabepHoe u
NEroyHoe JpIXxaHue. JIpIXaHWE MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE
YCIIO)KHEHUE CTPOCHMS JIETKUX IMO3BOHOYHBIX KMBOTHBIX. /[pIXaTrenbHas cucreMa 4eaoBeKa.
MexaHn3M BEHTWISILIMM JIETKMX y NTULl W MIEKONMTAKoWuX. Perymsauus apIxaHus.
JlpixaTenbHbIE 00BEMBI.

TpaHcHoOpT BELIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUil. TpaHcnopT
BEIIECTB y JKUBOTHBIX. KpoBeHOCHas cucremMa u e€ opraHbl. KpoBeHOCHass cucrema
ITO3BOHOYHBIX XUBOTHBIX M 4esoBeka. Cepale, KpOBEHOCHbIE cocyAbl M KpoBb. Kpyru



KpOBOOOpAIICHHS. DBOJIOIMOHHBIC YCJIOXHEHUS CTPOCHHS KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perymnsus.

Beigenenue y opranu3moB. BeineneHue y pacTeHud. BblneneHne y KUBOTHBIX.
CokparutenbHbie Bakyodu. Opranbl BbleneHus. @uibTpanus, cekpeuus U oOpaTHOe
BCACBHIBAHME KAaK MEXaHW3Mbl pabOTBl OpraHoB BbiAcneHHs. CBs3b TMOJOCTH Tella C
KPOBEHOCHOW W BBIICIUTEIBHON CHUCTEMaMH. BbileneHne y MO3BOHOYHBIX >XKMBOTHBIX W
yenoBeka. [louku. Crtpoenue u (QyHkimonupoBanue Hedpona. OOpa3zoBaHHEe MOYU Yy
YEJI0BEKA.

3amura y opraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OopraHu3MoB. CrHopsl OakTtepuil u
IUCTHl MPOCTEHUINUX. 3aluTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. Cpenctsa
MaCCUBHON U XUMHUYECKOU 3aIUTEI. DUTOHIINIEI.

3ammTa y MHOTOKJIETOYHBIX »MBOTHBIX. [IOKpOBBI M HMX MNpPOU3BOAHBIC. 3aniuTa
opranuzma otr Ooisie3Hed. MMMyHHasi cucrtema uenoBeka. KiieTouHbli M TyMOpasibHBIN
UMMYHUTET. BpoxaéHHbId M npuoOpeTEéHHBIN crneunduueckuii MMMyHUTET. Teopus
KJIIOHaJIbHO-ceNeKTuBHOro uMmmyHutera (II. Dpmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpPraHu3MoB. PoJib BpOXIEHHOTO HMMYHHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTh M perynsiuus y OpraHu3moB. Pa3gpaXuMoCTh Yy OJHOKJIIETOYHBIX
opranu3MoB. Takcucel. PaznpaXxuMocCTp U peryisinus y pacTeHuil. POCTOBBIE BEIIECTBA U UX
3HA4YECHHUE.

HepBHas cucrema u pediexktopHas peryisiinus y *KUBOTHbIX. HepBHas cucrema u eé
OTJEJIbl. DBOJIOLIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI Y KMBOTHBIX. OTIIEIbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHbie u
YCIOBHBIE pe(IEKCHI.

['ymopanbHast perynsiuus U SHIOKPHUHHAs CHUCTEMA >KUBOTHBIX M uesioBeka. JKene3bl
OHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBs3b HEPBHOU U
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas cuctema.

JlemoHCcTpanumn

[Toptpert: U. I1. I1aBnoB.

Tabnuiel 1 cxembl: «OHOKJIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUYHBIE BOJIOPOCIH,
«bakrepumn», «lIpocteiimme», «OpraHbl LIBETKOBBIX pacTeHui», «CHCTEMBl OpraHoB
IMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHEe HACEKOMBIX», «TKaHU pacTeHun»,
«KopneBbie cucrembl», «CtpoeHue credmsn», «CTpoeHHe JUCTOBOM TIUIaCTUHKW», «TkaHu
KUBOTHBIX», «CKeneT uenoBekay, «llumeBapurenbHas cucreMay», «KpoBeHOCHast cucteMay,
«/lpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MplmeuHas cucremMay,
«BprgenurenbHas  cucrema»,  «OHIOKpUHHAs — cucTeMa», «CTpOEHHE MBIy,
«mmynurer», «KumeunononoctHeie», «Cxema mNUTaHUS pacTeHuil», «KpoBeHoCHBIE
CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHune ruapb», «CTpoeHuE IUIaHapum»,
«BHyTpeHHee cTpoeHue JN0KIeBOro uepss», «HepBHas cucrema peio», «HepBHas cuctema
marymkuy», «HepBHas cucrema npecmbikaromuxcs», «HepBHada cucrema ntuny, «HepsHas
cucTeMa MieKonuTaronmx», «HepBHas cuctema yenoBeka», «Peduexcey.



O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpPOIpenapaTbl  OJHOKJIETOYHBIX
OpraHu3MOB, MUKpOIpENnapaTbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUJIEKIIMM HACEKOMBIX,
UTJIOKOKMX, KUBBIE JK3EMIULSIpbl KOMHATHBIX pacTE€HUH, TepOapuul pacTeHUW pa3HbIX
OTJEJIOB, BJAXKHBIE TMPENApaTbl JKUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJJIEKIIUU
O€CIO3BOHOUHBIX JKMBOTHBIX, CKEJIET delloBeKa, 00OpyJAOBaHHWE ISl JIEMOHCTpALlUU
MOYBEHHOTO M BO3JYIIHOTO MHTAHUSA PACTEHUH, pacHICTUICHUS KpaxMmaia U OeNKOB MOJ
JeicTBUEM (PEpPMEHTOB, OO0OpYAOBaHHME HJisi JEMOHCTPAIMHM OIBITOB IO W3MEPEHUIO
KU3HEHHONM EMKOCTH JIETKUX, MEXaHHM3Ma JbIXaTEIbHbIX JBHKCHUN, MOJIEINU TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEel pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TKaHEH JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. Pa3mHoKeHre ¥ pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrionoe (BKJIKOYash BEreTaTUBHOE) U IOJIOBOE.
Bupl 6ecnionoro pasMHOXKEHHUS: MOYKOBAHUE, CIIOPYIISLMS, (parMEHTALMs], KITIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. llonoBeie kieTku, wim ramersl. Meio3. Cragum menosa.
IToBenenne xpomMocoMm B Meno3e. Kpoccunrosep. buosornueckuit cmbica meno3a U
IIOJIOBOTO ITporecca. Melo3 U ero MecTo B )KM3HEHHOM IUKJIE OPraHU3MOB.

[Ipen3zaponpimeBoe paszButue. [ameroreHe3 y JkuBOTHBIX. IloyioBBIE JKemme3sl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHUE MOJIOBBIX
KJIETOK.

Omioa0TBOpEHNE U SMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
Hapy’>KHO€E, BHyTpeHHee. [lapTeHorenes.

NHauBHuyalbHOE pa3BUTUE OpPraHuW3MoOB (OHTOTreHe3). OMOPHOJIOTHS — HayKa o
pPa3BUTHH OpraHU3MOB. Mopgoeenez — oona u3z enasnvix npobaem amopuonocuu. Konyenyus
mopghocenog u moodenu mopgoeerneza. Ctaauu >MOpUOreHe3a >KMBOTHBIX (HAa HpUMepe
nasarymku). JpoOnenue. Tumbl apobnenust. /Jemepmunuposannoe u HeOEPMUHUPOBAHHOE
opoonenue. bnacmyna, munvi 6Onacmys. OCOOCHHOCTH APOOJEHUS MIIEKOMUTAIOUINX.
3apobIeBble JUCTKU (TacTpyssius). 3akjajka OpraHoB U TKAaHEW M3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOe BiMSHUE 4YacTe pa3BUBAIOILIErOCS 3apojbliia (3MOpHUOHANTBHAS
MHIYKIMS). 3aKjiajka IUIaHa CTPOCHHS KUBOTHOTO KakK pe3ylbTaT HEpPapXHUUYECKUX
B3aUMOJICUCTBUII TE€HOB. BimsHue Ha >MOpHUOHANBHOE pPAa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPYXaIOUIEH CPEIbL.

Poct u paszButue xuBOTHBIX. [locTamMOpuoHanbHbIM nepuoi. Ilpsimoe u Hempsimoe
pa3sutue. Pa3Butne ¢ metamopdo3oM y OeCrno3BOHOYHBIX M IMO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3Haue€HHE NPSMOTO M HEMPSAMOrO Pa3BUTHA, UX pPAcHpOCTpPaHEHUE B
npupone. Tumbl pocra KUBOTHBIX. DAKTOPHI PETyNSIIUM POCTA YKUBOTHBIX W YEOBEKA.
Craguu mocTAMOPUOHATBHOTO PA3BUTHUS Y KUBOTHBIX M uenoBeka. Ilepuoabl oHTOreHesa
yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxxenne u pasputue pactenuil. ['amerodut u cnopodut. Meiio3 B )KHU3HEHHOM
nukie pacrenuil. OOpa3oBaHHWe cHop B TMporecce Mehosa. ['ameroreHe3 y pacTeHUM.



OnnoA0TBOPEHHE U PA3BUTUE PACTUTENBHBIX OpPraHu3MoB. J[BOMHOE OIJIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuii. OOpa3oBaHUEe U PA3BUTHE CEMECHH.

MexaHn3MBbl PETYISLAN OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmuuber w  cxembl: «BereratmBHOe  pasMHOXeHHE», «Tumbl  Oecmosoro
pasMHOXEHUs»,  «Pa3MHOXEHHE  XJaMHUJIOMOHaIb»,  «Pa3MHOXEHHE  HIBIJIEHBI»,
«Pa3smHoxkenue rtuape», «Meho3», «XpoMmocoMbl», «['amerorenes», «CTpoeHHE
AMIEKIIETKU U cliepMaro3onna», «OCHOBHBIE CTauM OHTOreHes3ay, «lIpsmoe u Hempsimoe
pasButue», «Pa3zButne mamckoro xyka», «Paszsutue capanum», «Pa3zBurtme mArymkm»,
«JIBOITHOE OIIOAOTBOPEHHE Yy IBETKOBBIX pacTeHUi», «CTpOCHHE CEeMSIH OJHOJOIBHBIX U
IBYAOJIBHBIX PACTECHUI», « KU3HEHHBIN LIMKJ MOPCKON KamycThD», < KW3HEHHBIN LUK MXa»,
«KM3HEHHBIN TUKII MAaNOPOTHUKAY, «  KU3HEHHBIN LUK COCHBDY.

OOopynoBaHue:  CBETOBOM  MHUKpPOCKOI,  MHUKpONpenaparbl  SHULEKIETOK |
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JIATYIIKIA.

JlabopaTopHass padora «l3yueHne CTpOCHMS TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKponpenapaTax».

IIpakTnueckas padora «BrisiBIeHHE TPU3HAKOB CXOJICTBA 3aPOJIBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKECHUS BBICIIUX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPTraHU3MOB

Hcropust craHOBICHUST U pa3BUTHSA TEHETUKU Kak Hayku. Padotel I'. Mennens, I'. ae
®puza, T. Moprana. Poiib oTedecTBEHHBIX yUEHBIX B pa3BuUTHM reHetuku. Paborer H. K.
Konsuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®unumnueHko,
H. B. Tumodeepa-Pecosckoro.

OCHOBHBIE TE€HETMYECKHE TOHSATUS M CUMBOJBI. [ OMOJOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA M PELUECCUBHBIN MPHU3HAK,
rOMO3UTr0Ta, FTe€TePO3UTr0Ta, YUCTAs TUHUS, THOPUIbI, TeHOTHUI, (heHoTur. OCHOBHBIE METO IbI
TE€HETUKU: THOPUIOJIOTUUECKUH, TUTOTOTUYECKUH, MOJICKYJISIPHO-T€HETUYECKUM.

JlemoHCcTpanumn

[Toptpetsi: I'. Menaens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeen-Pecorckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopHas padora «JIpo3oduia kak 0ObEKT TCHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemnuBanue. [lepBoiii 3akoH MeHaenss — 3aKOH €AMHOO0Opa3ms
ruOpuI0B TIepBOTO MoKojaeHus. [IpaBuno nomuuupoBanusi. Bropoii 3akon Mennaens — 3akoH
paciieryiends Tpu3HakoB. LluTosormdyeckue OCHOBBI MOHOTHOPHIHOTO CKPEIIUBaHMUS.
['unmoTe3a yucTOTHI TAMET.

AHanmmzupyrouiee  ckpeuuBanue.  [[pomMexyTouHbId ~ XapakTep  HacJEJOBaHUS.
Pacmerienne nmpru3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.



JurubpuaHoe ckpeuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO
HACJIeJOBaHMs MPU3HAKOB. [{uTomornueckre OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHUS.

CuemienHoe HacneaoBanue npusHakoB. Paboret T. Moprana. CuernsieHHoe
HACJIEJOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAY TIeHamMu. XPOMOCOMHAas TEOpPHs
HACJICICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS Moa. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI M TeTepOraMeTHbI MOJ. ['eHeTHYecKass CTPYKTypa MOJIOBBIX
xpomocoM. HacrienoBanue npu3HakoB, CUEIIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lneloTponusi — MHOKECTBEHHOE NIEMCTBUE T'EHA.
MHOKECTBEHHBIN ajienu3M. B3anmMoaencTBue HEAUICbHBIX T€HOB. KOMILIEMEHTApHOCTSD.
Onucra3. [lonumepus.

['eHeTHUECKMIT KOHTPOJb DPa3BUTUSl PACTECHHM, >KMBOTHBIX M YEJIIOBEKA, a TaKKE
(U3MONOTUYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (YyHKIUH. ['eHeTnueckue
MEXaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO35IMH — Mapa3uT» U «XO35IUH —
MUKpOOMOM». ['eHeThyeckre acrneKkThl KOHTPOJsI W M3MEHEHHsS  HACJIEICTBEHHOMN
MH(}OpMaU B TOKOJICHUSIX KIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuupl u cxembl: «llepBrelil 1 BTOpoii 3akoHbI MeHnens», « TpeTuil 3akon Menaens»,
«Anammsupyromee — ckpemmBaHue», «HemomHoe — mommHmMpoBanue», — «CHeIUIeHHOE
HacJIeOBaHUE MpPHU3HAKOB Yy Apo3odumib», «['eHeruka mnoma», «Kapuotunm uenoBekay,
«Kapuotun  npozodunb»y, «Kapuorun  nTHIBED, «MHOXKECTBEHHBI  aJJICIH3M,
«B3anmMoaencTBIE r€HOBY.

OGopynoBaHue: MoJ€NIb JUIsi JEMOHCTpAIlMU 3aKOHOB €AMHOOOpa3usi TUOPHUIOB
IIEPBOr0 TOKOJICHWS] M PACIICIUICHHUsS TPU3HAKOB, MOJENIb JUIsl JIEMOHCTPALMM 3aKOHA
HE3aBUCUMOIO HAaCJIEIOBAaHMUS IMPU3HAKOB, MOJAECIb JUIA JEMOHCTPALUHA CLEIUIEHHOTO
HacJIeJOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapat: «/Ipozodpunar.

IpakTnueckass padora «l3yyeHue pe3ylbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

IIpakTuyeckas padora «l/3ydyeHue pe3ysibTaTOB AUTMOPUIHOTIO CKPEIIUBAHUS Yy
TPO30(DHITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3auMogeiicTBue reHotuna u cpenbl npu popmupoBanuu GpeHotuna. M3MeHUHBOCTH
nmpu3HakoB. KauecTBEHHbIE W  KOJIMYECTBEHHBIE MPU3HAKH. BHIBI H3MEHYMBOCTHU:
HEHACJIEICTBEHHAsl U HACJIEICTBEHHAs.

Moandukanmrontnas n3MEHIYUBOCTh. Postb cpenbl B hopmupoBannu Moau(puKanoOHHOMN
n3MeHuMBOCTH. Hopma peakumu mnpusHaka. BapuanvoHHBIA psAl U BapUallMOHHAs KPUBAs
(B. Moranncen). CpolicTBa MOIU(DUKAITMOHHONW N3MEHUYUBOCTH.

['enoTunuyeckass M3MEHUYMBOCTh. (CBOWMCTBA TE€HOTUIMYECKOW W3MEHUYMBOCTH. Bubl
TFeHOTUIIMYECKON U3MEHYMBOCTU: KOMOMHATHUBHASA, MyTallMOHHASL.



KomOnHaTuBHAst N”3MEHYNBOCTh. Meii03 1 TTOJIOBOM TIPOIIecC — OCHOBAa KOMOMHATHUBHOM
M3MEHYMBOCTU. PoOJab KOMOWMHATHUBHONW W3MEHYMBOCTH B CO3JAHUU T'€HETUYECKOTO
pazHoo0pa3us B Ipejiesax OJHOro BUAA.

MyTalMOHHAasT W3MEHYMBOCTh. BuIbpl MyTanuii: T€HHbIE, XPOMOCOMHbBIE, T€HOMHBIEC.
CrnoHTaHHbIE U WHIYIUPOBAHHbIC MyTallMu. SIEpHbIC U IIUTOIUIA3MATHUYECKUE MYTAllUH.
ComaTtnueckue U nojioBble MyTauuu. [I[pruunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl U UX
BJIMSHUE HA  OPraHU3MbL. 3aKOHOMEPHOCTHM  MYTAllMOHHOIO  Mpolecca.  3aKOoH
TOMOJIOTHYECKUX PsIOB B HaclencTBeHHoM m3MeHunBocTH (H.M. BasunoB). BuesnepHas
U3MEHYUBOCTh U HACIIEICTBEHHOCTb.

Onucenemurxa u dNUSEHOMUKA, POJIb INULEHEMUYECKUX (HAKmMOopos 8 HACIe008aHUU U
UBMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.

Tabmuiel 1 cxembl: «Buasl uamMeHunBocTH», «MoaudukallMOHHAs U3MEHYUBOCTHY,
«KoMOuHaTHBHAsT U3MEHUUBOCTBHY, «Meio3y, «OmnoaoTrBopeHue», «l eHeTH4ecKue
3a00JIeBaHUs YeIOBEKa», «BUAbl MyTalii».

OO6opynoBaHue: >XKMBbIe M repOapHbIe dK3EMIUIIPhl KOMHATHBIX PACTECHUM, PUCYHKU
(poTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYMBOCTH.

JlaGopaTtopnass pabora «lccrnenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapralmoHHOT0 psiia M1 BApUAlMOHHON KPUBOM.

IIpakTuyeckas padora «MyTtanuu y 1po30(duiisl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka yesi0BeKka

Kapuotun uvenoBeka. MexyHapoaHasi porpaMma HKCCIIEIOBAHHUS T€HOMA YEIOBEKA.

MeTtoabl V3Y4YEHUS T€HETUKHU YeJI0BeKa: reHeaJIOTUYeCKU, ONM3HEIOBEIN,
LIUTOr€HETUYECKUH, MOMYJISLIMOHHO-CTATUCTUYECKH, MOJIEKYJISIPHO-T€HETUYECKHIA.
CoBpeMeHHOE OIpEICIICHUE FeHOTHIIA: MMOJJHOTEHOMHOE CEKBEHHPOBAHUE,

TCHOTUIIMPOBAaHUE, B TOM 4ucie ¢ moMoiisio [111P-ananu3a. HacnencTBennsle 3a001eBaHms
yejoBeKka. ['@HHble W XPOMOCOMHBIE OOJI€3HM YelioBeKa. boJjie3HHM ¢ HaclenCTBEHHOM
MPEIPACTOIOKEHHOCTHIO. 3HAYEHUE MEIUIIUHCKON T€HETUKH B MPEIOTBPALCHUN U JICYEHUN
reHEeTUYeCKUX  3a00JeBaHMil  4YeyioBeKa. MeIUKO-TeHETUYECKOEe  KOHCYJIHTUPOBAHUE.
CrtBosoBbie KIeTKU. [IOHATHE «T€HETUYECKOTO Irpy3a». ITUUECKUE aCIIEKThl UCCIEA0BAaHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enetnueckue GpakToOphl MOBBIIEHHOW YYBCTBUTEIIBHOCTH YeJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HCHUIO OKPYXKAIOLIEeW cpeapl. ['eHeTnueckas MpeapacrnoioKEHHOCTh
YEJIOBEKA K MAaTOJIOTUSIM.

JdemoHcTpanumn

Tabmuupr u cxemsbl: «Kapuotum 4yenoBekay, «MeToabl U3YUCHHUS TEHETUKH YEIOBEKa,
«"eneTnyeckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTnuyeckast padora «CocTaBieHUe U aHAINU3 POLOCIOBHOW.

Tema 15. Cennekunsi OpraHusMoB

JlomecTuKanusa U CeleKuus. 3apoKIeHUE CEJIEKIUU U Jomectukanuu. Yuenue H. U.
BaBunoBa o LleHTpax NpoOMCXOXAEHUS M MHOrooOpasusi KyJbTypHBIX pacTeHuil. Poib



CEJIEKIIMU B CO3JaHUU COPTOB PACTEHUM M MOPOJ )KUBOTHBIX. COpT, mopoja, mrTaMM. 3aKOH
TOMOJIOTHYECKHUX PSJAOB B HACIeACTBEHHOW m3MeHunBocth H. M. BaBuinoBa, ero 3HaueHue
JUTSI CEJIEKIIMOHHOM paOOTHI.

Metoasl  celeKIMOHHOM  paboThl.  McKyccTBeHHBIH  OTOOp:  MacCoBBIH U
WHIUBUyJIbHBIA. DTanmbl KOMOWHAIIMOHHOW cenekiuu. VIcmbITaHue MPOW3BOAUTENICH I10
MOTOMCTBY. OTOOp MO TEHOTHITY C MOMOIIBIO OIEHKHA (PEHOTHUITAa MOTOMCTBA U OTOOpP TIO
reHOTUIy ¢ nomoisto ananuza JHK.

HcKkyccTBeHHBIM MyTareHe3 Kak METOJl CeJIeKIIMOHHOW paboThl. PamuanvMoHHBIA U
XUMUYECKUN MyTareHe3 KaK HCTOYHMK MyTalud y KYJbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHWEe TEHOMHOIO PEAAKTUPOBAHUS M METOAOB pekomOumHaHTHbIX JIHK s
MOJyYEHUSI UCXOJHOTO MaTepuana JJjsl CEJICKINH.

[Tonyyenue mnonumionaoB. BHyTpuBuaoBas rubpuauzanus. bIu3KopoacTBEHHOE
CKpeniuBaHue, wuiu UHOpuAMHT. HepoacTBeHHOE CKpellMBaHue, WM ayTOPUJIUHT.
I'eteposuc m ero mnpuumHbl. HMcnonbs3oBaHue rerepo3uca B cenekiuu. OtrnanéHHas
rubpuaunzanus. [Ipeogosienre Oecryioansi MEKBUOBBIX THOPUAOB. JlOCTHKEHUS CENEKIINU
PaCTEHUN U )KUBOTHBIX. «3e1€HAsl pe8oIoOYULY.

CoxpaHeHHEe U U3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM M MX TUKUX
poauduer Il CO3/IaHUsl HOBBIX COPTOB U THUOPUIIOB CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHemuiecKUMu pecypcamu celbCKOX03AUCMEEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 8 YEAAX VIYYULeHUS CYUWeCmEyIoWux U cO30aHusi HO8bIX NOpPOO,
JUHUL U KPOCCO8, 6 MOM YUCIe C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX
uccne008anuil, nepedosulx uoeti U nepCneKmueHbIX MexHoI02UlL.

JdemoHcTpanuu

IToptpetsr: H. U. BaBunos, M. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «lIeHTpbI NPOUCXOXKIACHUS ¥ MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHmil», «3aKOH rOMOJIOTUYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUHUBOCTH», «MeToIbl
cenekumny, «Otnanéunas rudpuauzamus», «MyrareHesy.

JlabopaTopnass pabGora «l3yyeHne COpPTOB KyJIbTYPHBIX pACTEHUM W TOPOJ
JOMAIIHUX )KUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IpakTnueckas padora «lIpuBuBKa pacTeHUIN.

Ircekypeusi «OCHOBHBIE METOJIBI U JOCTHXKCHUS CEJICKIIMM PACTEHUM U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, INIEMEHHYIO (pepMy, COPTOUCIIBITATEILHBINA YYaCTOK, B TEIJIUYHOE
X035TUCTBO, B JIJAOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAS OMOJI0TUS

OOBEKTHI, UCTOIb3YEMbIE B OMOTEXHOJIOTHH, — KIJIETOYHBIC M TKAHEBBIC KYJIHTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTePUCTUKA. TpaJauIlMoOHHAs OHMOTEXHOJIOTHS: XJeOOIeueHue,
MOJIyYeHHE KHUCIOMOJIOYHBIX TMPOAYKTOB, BHUHOJENHWE. MUKPOOHUOIOTHUYECKUN CHHTE3.
OOBEKTH MHKpPOOMOJIOTHYECKUX TexHoyoruil. [Ipom3BoacTBo Oenka, aMUHOKHCIOT H
BUTaMUHOB.



Co3aHue TEXHOJIOTMI W HHCTPYMEHTOB IIEJICHANPABIECHHOTO HW3MEHEHUS U
KOHCTPYMPOBAaHHsI T'€HOMOB C LEJIBI0 IIOJy4eHUS OpPraHW3MOB M HX KOMIIOHEHTOB,
COJIEpIKalUX HE BCTPEYAIOIIUECS B IPUPO/I€ OMOCUHTETUUECKUE ITyTH.

Kiterounas un>xeHepus. MeTonpl KyJIbTypsl KJIIETOK U TKAHEW PACTEHUH U JKMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3aius 1 comatudeckuit amOpuorenes. Mcnonb3oBanue
ranjoOu/IOB B CEJIEKUMH pacTeHul. [lonyuenue MoHOKIOHANbHbIX anmumel. Mcnoav3oseanue
MOHOKJIOHANbHBIX U NOJUKIOHANbHLIX — anmumen 6  Meduyune.  VICKyCCTBEHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpyKLHs SWIEKIETOK W KIOHMPOBAaHHE >KMBOTHBIX. Meron
TpaHCIUIAaHTallMM ~ AJep KIETOK. Texnonocuu 0300po6aeHuUs,  KyIbMUSUpOGaHUus U
MUKDPOKJIOHANILHO20 PA3MHOINCEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHasg WHXeHepusa. VICKyCCTBEHHBIM CHUHTE3 TI€Ha U
KoHCcTpyupoBanue pexkomMOuHanTHelXx JHK. Cozoanue mpanceennvix  opeanuszmos.
JloCTH)KEHNs W NEpPCHEKTHBBI XPOMOCOMHONW W TE€HHOW HHXEHEPUH. OKOJIOTHYECKHE U
ATUYECKHE MPOOIEMbI FTEHHON HHKEHEPUU.

Memuuunckue OuorexHosoruu. IloctreHoMHas wu@poBas wmeaunuHa. [ILP-
JUArHoCTUKa. MeTaboJIOMHBIN aHaIu3, TeHOUEHTPUUECKUN aHalIW3 MPOTEOMa YeJIoBeKa IS
OLICHKU COCTOSIHUSA €T0 310pOBbs. Vcronp30BaHuEe CTBOJIOBBIX KJIETOK. TapretHas tepanus
paka. 3D-Onounxenepuss ayig pa3paOOTKH (PyHIAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTUWA, CO3/1aHHWSI KOMILUIEKCHBIX TKAaHEHW COYETAaHUEM TEXHOJOTUNA TPEXMEPHOTO
OuonpuHTUHTa U ckadoaarHra 1 penieHus 3a1a4 NepCoHaTN3UPOBAHHON MEIUIIMHBI.

Coznanne BEKTOPHBIX BaKIMH C LIEJIBI0 O00eCreueHuss KOMOWHUPOBAHHOM 3alllUThl OT
Bo30Oynutenedr OPBU, ycTaHoBieHHME MOJIEKYJSIPHBIX MEXaHU3MOB (PYHKIIMOHHUPOBAHUS
PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIMX OCO00 ONacHble 3a00JIeBaHUS YEJIOBEKa U
KUBOTHBIX.

JlemoHcTpanumn

Tabmumsr u  cxembl: «lcnonap3oBaHME MUKpPOOPTaHHW3MOB B MPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepHus», «I eHHass HH)KEHEpUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IIpakTnuyeckas padora «llonmyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKeKypeus «bHOTEXHOIOrUS — BayKHEWIIAsi IPOU3BOAUTEIbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

11 KUIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJTIOIMOHHBIX MPEACTABJIECHUI B 0M0JI0THH

OpomonnonHas teopusa Y. JlapBuHa. IIpeanocbulki BO3HUKHOBEHHS [TapBUHU3MA.
Ku3zup 1 HayuyHas nesarenbHOCTh Y. [lapBuHa.

JIBikyuue cuiabl dBoonud BuAoB no Y. JlapBuHy (BbBICOKass MHTEHCHUBHOCTh
Pa3MHOXKEHHUSI OPraHU3MOB, HACJIEJCTBEHHAs M3MEHYMBOCTb, OOpb0a 3a CylllecTBOBaHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenne cuntetndeckoir Tteopun osBomtonuu (CTD). Heittpanenas Teopws
sBosony. CoBpeMEeHHasi 3BOJIOLMOHHAS OMOJIOTHSA. 3HAUEHUE BOJIOLMOHHONW TEOPUU B
(hOpMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. YerBepukos, U. U. llImaneraysen, /Ix. Xonaeitn, /. K. benses.

Tabnuupl u cxemsl: «CucreMa xuBoit ipupoas! (o K. JIunuero)», «JlecTHUIa KUBBIX
cymectB (o Jlamapky)», «MexaHuzm (HopMHUpOBaHUS MPUCIOCOOTICHUN y pacTeHUH Hu
#*UBOTHBIX (o Jlamapky)», «Kapra-cxema wmapmpyra nyremectsus Y. JlapBunay,
«Haxogxu Y. Jlapuna», «@DopMmbl O0ppOBI 3a cyliecTBoBaHuE», «llopoasl romyGei»,
«MHorooOpa3ue KylnbTypHbIX (hopMm KamycTeD», «[lopoasl JOMaIIHUX KUBOTHBIX», «CxemMa
oOpa3zoBanusi HOBBIX BUAOB (o Y. [lapBuny)», «CxemMa COOTHOIIEHUS ABWXKYIIUX CHII
HBONTIOIUNY, « OCHOBHBIE MOJOKEHUS CHHTETUYECKOU TEOPUH SBOTIOLIUN.

Tema 2. MUKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsauust Kak 3JIeMEHTapHas eauHuLa 3BoNoUUMUA. COBpEMEHHBIE METOAbl OLEHKH
Tr€HETUYECKOr0 pa3Ho00pa3us U CTPYKTYphl NOMyJsiui. Mi3MeHenne reHodoHAa MOMyIsuu
KAK 3JIEMEHTAapPHOE 3BOJIOLIMOHHOE SIBJICHHE. 3aKOH '€HETHYECKOro pasHoBecus k. Xapau,
B. BaiinGepra.

DOneMeHTapHble (akTOpbl (ABMKYIIME CHUJIbI) 3BOJIIOUMHA. MyTallMOHHBIA IpOIIECC.
KomOunHatuBHast n3MeHYUBOCTh. Jlpelid reHoB — ciaydyailHble HEHAlpaBJIECHHbIE M3MEHEHUS
4acToT ajuiesiedt B momyssiiusix. D¢GdeKkT ocHoBaTels. Dghgexkm OYymblLIoUH020 2OPIBIUKA.
CHudiCeHUe 2eHemuyecko20 pazHooopasus: npuyuHvl u cieocmeus. Ilposenenue s¢hghexma
opetigha 2enoé 6 Oonrbwux u manelx nonyiayusx. Murpanuu. V30isius MOMyJIsIuii:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIoruuecKkast (pernpoayKTUBHAS).

EcrtecTBeHHBIN 0TOOp — HampaBisOmMi pakTop 3BooLMH. DOpMBI €CTECTBEHHOTO
oTOO0pa: ABMKYIIUN, CTAOMIN3UPYIOIINMA, pa3pbIBaONIMK (IU3pynTUBHBIN). [lom0BOIT 0TOOD.
BO3HMKHOBEHHE 1 HBOJIFOLUS COLMAIIBHOIO MTOBECHUS KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB KakK pPe3yJbTaT MUKPOAIBOMIOIUU. BO3HMKHOBEHUE
NpUCHOCOONeHnt y  opranu3sMoB. ApomMopdo3sl W uauoagantauuu. llpumepsr
MPUCIIOCOOJIEHUI Yy OpraHu3MOB: MOpQoIorudeckue, (HrU3noJoruiecKre, OMOXUMHUUECKHE,
noBeeHyeckue. OTHOCUTENBbHOCTD MPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u ctpykrypa. BunoobpasoBanue kak pe3yiabTaT MUKpPO3BOJIOLUY.
M3onsiiiust — ximroueBoit ¢akTop BUaooOpazoBanus. Iyt u crocoObl BUI000pa30BaHUS:
ajuionarpuueckoe (reorpaduueckoe), CUMIATPUUECKOe (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonu3anus, TuOpuan3anus). JauTenbHOCTh SBONIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp sBomOIMOHHON Ounosiornd B pa3paboOTKEe HAyYHBIX METOJIOB COXpPaHEHUs
O6ropazHoo0Opasusi. MUKpOIBOIONUS M KOSBOJIOLHMS NAapa3uTOB U UX X035€B. MeXaHU3MbI
(hopMUpOBaHUS YCTOMYHMBOCTH K aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.



Tabmuupl 1 cxemsl: «MyTalMOHHAs M3MEHUYMBOCTHY», «llomynsiumoHHas cTpykTypa
Bugay, «Cxema mposiBlieHUs 3akoHa Xapau—BaitHOepra», «/IBrKyInne CUIIbI 3BOJIOLUNY,
«IKoJoruyecKas M30JA1Us MONYJsAUUiA ceBaHCKOM Qopenmn», «Ieorpaduueckas U30sIUSA
JUCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHUIBI Jaypckoit», «llomynsiiMmoHHbIE BOJIHBI
YHCIEHHOCTH XWIIHUKOB U XKEepPTB», «Cxema NEeHCTBUSI €CTECTBEHHOTO 0TOOopay, «Dopmbl
O00prObI 3a cymiecTBOBaHUEY, «MHIycTpHanbHbI MenaHu3m», <«OKuBble HCKOMaeMbIey,
«IToxkpoBUTENBCTBEHHAsT OKpACKa KUBOTHBIX», «lIpemymnpexkaaromas okpacka KUBOTHBIX»,
«Duzmnonornueckue  amanrauun»,  «lIlpucrnocoOreHHOCTH ~ OpraHM3MOB M €€
OTHOCHUTENBHOCTBY, «Kputepun Buga», « Buasl-nBoitHukn», «CTpykTypa BUIAa B IPUPOIE»,
«CmocoOb1  BumooOpaszoBanmsi», «l'eorpadumyeckoe BumooOpazoBaHue TPEX BHIIOB
JaHABIIEHY, « DKOJIOTHIECKOE BHI000pa30oBaHNe BUAOB CHHUID, «IloMUIIION b pacTeHH,
«KamycTHO-peieuHbIil TUOpUI.

O6opynoBanue: repOapuu pacTeHUM, KOIEKIIMU HACEKOMBIX, Uy4esia NTHUI] U 3Bepel ¢
MpUMEPaMH Pa3IMYHBIX MPUCIIOCOOJIEHUM, Yydesa MTHIl U 3BEpei pa3HbIX BUIOB, repOapuu
pacTeHul OJIM3KUX BUAOB, 00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BbisBIeHHE U3MEHYHUBOCTU Y 0COOEH OJTHOTO BUIAY.

JlabopaTopnass paGora «llpucnocobieHuss OpraHM3MOB M HUX OTHOCHUTEJIbHAs
11e71eCO000pa3HOCTHY.

Jlaboparopnasi padora «CpaBHEHHE BUI0B 10 MOP(POTOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOLMS U €€ pe3yabTaThl

Meronsl UM3y4eHUST MAaKpPOAIBOJIOLMHU. [laJI€OHTOIOTMYECKHE METOIbl H3yYCHHS
sBotonnu. Ilepexoupie GopMbl U PUIIOTEHETUYECKUE PSAIbl OPTaHU3MOB.

buoreorpaguyeckue Meronsl u3ydeHus sBoionuu. CpaBHeHue ¢uopbl U (ayHb
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue oo61actu 3emiau. BUabI-sHAEMUKU U PETUKTHI.

OMOpHOJIOTHUECKME W CPaBHUTEIbHO-MOP(HOJIOTMYECKUE  METOAbl  M3yUCHHUS
HBONIIOLMU. [ eHeTHUEeCKE MEXaHU3MBI SBOJIFOLIMM OHTOTE€HE3A U MOSIBICHHS IBOJIFOLIUOHHBIX
HOBLIECTB. | 'OMOJIOTMYHBIE U aHAJIOTMYHbBIE OpraHbl. PyuMeHTapHbIe OpraHbl U aTaBU3MBI.
MonekyasspHO-TeHETUYECKUE, OMOXMMUYECKHE M MATeMaTHYEeCKHME METOAbl HU3YYCHUS
sBOMIOLMU. ["'oMosioruuHbie reHbl. COBpEMEHHBIE METObl MOCTPOEHUSI (PUIOTEHETUYECKUX
NEPEBHEB.

XPOMOCOMHBIE MYTallUH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBWja) dBOMONUHU. [lpunyun cmenvl  yHKYULL.
HeobOpatumocTs 3BoMmOIMU. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLIUU.

JdemoHcTpanuu

IToptpetsl: K. M. Bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkenb.

Tabmuubr u  cxembl: «DUIOTEHETUYECKUNU PSII  JIOMIAAW», «APXECONTEPHUKC,
«3Bepo3yobie smiepbl», «Crerouedanby, «Punnodurer», «CemMeHHBIE TANOPOTHUKNY,
«buoreorpaduueckue 30Hbl 3emin», «Jlpeid KoHTUHEHTOB», «Penuktol», «HaudanbHbie
CTaAuM SMOPHOHAIBLHOTO pPAa3BUTUS TO3BOHOYHBIX IKUBOTHBIX», «l'OMOJIOTHYHBIE U
aHaJIOTUYHbIE OpraHb, «PyaIuMeHTb», «ATaBU3MBDY, « XpOMOCOMHBIE HA0OPHI YEJIOBEKA U
muMnan3e, «l aBHble HanmpaBICHUS 3BOTIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUI.



O6opynoBaHue: KOJIEKINUU, repOapuu, MYJSKH HCKOMAEMbIX OCTATKOB OPraHU3MOB,
MYJISIKYA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HA Ha 3emJie

HayuHble TMNOTE3bI NPOUCXOKIAEHUS KM3HU Ha 3emiie. AOHOreHe3 M MaHCHEPMHS.
JloHay4YHbIE€ MPEACTABICHHS O 3aPOKJICHUN KU3HH (KpeaunoHU3M). I urmore3a mocTossHHOTO
CaMO3apOXKICHUS KU3HU U €€ omnpoBepkeHue onbiTamu P. Penm, JI. Cnamnanuanu, JI.
[TacTepa. IIpoucxoxeHue >xU3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE 3Talbl HEOpraHW4eckou HBosrouuu. Ilnanerapnas (reosnoruueckas)
HBOJIIOLIMA. XUMHUYECKash SBOJIONUS. AOWOTEHHBIM CHHTE3 OPraHUYECKHUX BEIIECTB U3
Heopranndeckux. OnbiT C. Mumnnepa u I'. FOpu. O6pa3zoBaHue moammMepoB U3 MOHOMEPOB.
Koanepsarnaa runoreza A. M. Onapuna, runore3za nepsuyHoro OynboHa JIx. XosjaeliHa,
reHernueckas rumnotesza I. Mémnepa. Pubosumer (T. Yek) u rumoresa «mupa PHK» V.
['un6epra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

HUctopusa 3emumm u meroasl €€ wu3ydyeHus. lckomaemble OpPraHUYECKHE OCTATKH.
I'eoxpononoruss u €€ Meroasl. OTHOcUTENbHAsT W a0OCOJIIOTHAs T'€OXPOHOJOTHS.
I'eoxpoHoIOrnyeckas 1mKasa: 30Hbl, dpbl, IIEPUOJBI, SIIOXU.

HavanbHble dTansl OpraHn4eckon 3BOooNUH. I10sBIIeHNE U HBOIOLIHS TIEPBBIX KIIETOK.
Opomonus MeTadoau3Ma. Bo3HHKHOBEHUE MepBbIX IKOCUCTEM. COBpEMEHHBIE MUKPOOHBIE
OMOIIEHKH KakK aHaJor nepBbix Ha 3emuie coodmectB. CtpoMaronutsl. IIpokapHoTel u
JYKapUOTHI.

[IpoucxoxaeHnue 3ykaproT (CUMOUOTeHe3). DBOJIOLUOHHOE MPOUCXOKICHUE BUPYCOB.
IIpoucxoxxieHrue MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX TI'PYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMH BBICHIMX pacTeHHil. OCHOBHbIE apoMOp(O3bl PACTEHHUIA.
Brixon pacrenuii Ha cymy. llosiBieHrne cnopoBbIX PacTeHUM M 3aBOCBAHUE HWMH CYLIU.
Cemennble pactenusd. [IponcxoxneHne NBETKOBBIX PACTCHHUIA.

OCHOBHBIE 3Talbl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bI KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THUIOB. IlepBbie
XOpAOBBIE )KUBOTHBIE. JKU3HB B BOJIe. DBOMIOIUS MO3BOHOUYHBIX. [Iporcxoxnenune ampuouit
u pentwinid. [Iporcxoxnenne MieKonuTamux u nTull. [punmmn kirodeBoro apoMopdo3sa.
OcBoeHne OeCr03BOHOUYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3puTtne xwu3HM Ha 3emile MO 3paM M IMEPUOJAM: apXeW, MPOTEPO30H, MAIECO30U,
Me3030M, KaiHO30M. OOmias XapakTEepUCTHKA KJIMMaTa W TEOJIOTMUYECKUX MPOLECCOB.
[losiBieHHe M pacuBET XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHUS U
BJIMSTHUE HA Ta30BbIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHUS — 3KOJIOTMYECKUE KPU3UCHI NMTPONIOro. IIpuunHbI U ciiencTBus
MacCoOBbIX BbIMHpaHUN. (COBPEMEHHBIH 5SKOJOTMYECKUH KPU3HUC, €ro OCOOEHHOCTH.
[IpobGnema coxpaHeHust 6nopazHooOpasus Ha 3eMIie.

CoBpeMeHHass CUCTeMa OpraHuyeckoro wmwupa. IlpuHimmnel  kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYHIIbI OPraHU3MOB.

JdemMoHcTpanuu



[Toptpetsr: @. Peau, JI. Cnammanuanu, JI. Ilactep, . 1. Meunukos, A. 1. Onapus,
JIx. Xonneiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombiTa ®. Pemm», «Cxema ombita JI. Ilactepa mo
U3YUYEHHIO CamMo03apoKIeHUs xu3Hm», «Cxema ombita C. Mumiepa, I'. HOpwm», «Drtansl
HEOPraHWYEeCKOW 3BOMIOLMN», «l'eoxpoHonorndeckas mkana», «HauyanpHble 3STarbl
OpraHWUYeCcKON »dBoronum», «Cxema 00pa3oBaHHS JYKApUOT MYyTEM CHMOHWOTEHE3ay,
«CucremMa xuBo mpupoabl», «CtpoeHue Bupyca», «ApomMop}o3bl pacTeHUi»,
«Punoputh», «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE BOAOPOCIN», «MXm»,
«ITanmopotHukm», «l'onocemeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema
pa3BUTHS  KMBOTHOTO  MHpa»,  «Apomopdo3sl  KUBOTHBIX»,  «lIpocTeitmmey,
«Kuieunononoctusie», «Ilmockue uepBuy», «UneHuctonorue», «PeiObD, «3€MHOBOIHBIEY,
«IIpecmbikaromuecs», «lItunpy», «Miekonuraromue», «Pa3BuTue XU3HU B apXEUCKOU
ape», «Pa3BUTHE KU3HU B MPOTEPOZOUCKOUN Ipe», «Pa3BUTHE )KU3HU B MAICO30MCKON 3pe»,
«Pa3BuTHe KW3HM B ME3030MCKOM 3pe», «Pa3BuTme XU3HM B KAMHO30MCKOW 3pey,
«CoBpeMeHHas cucTeMa OPraHuYeCKOTO MUPay.

OGopynoBaHue: repbdapu pacTeHU Pa3IUYHBIX OTIEIOB, KOJUJICKI[MM HACEKOMBIX,
BJIaYKHBIE TPENAPATHl KUBOTHBIX, PAKOBHUHBI MOJLIIOCKOB, KOJUJIEKI[UU WUTIIOKOXKHUX, CKEIEThI
II03BOHOYHBIX XKMBOTHBIX, Uydesa ITHUL U 3BEPEU, KOJUIEKIMA OKAMEHEJIOCTEH, IMOJIE3HbIX
HCKOIIAEMbIX, MYJISIDKU OPTAaHUYECKUX OCTATKOB OPTraHU3MOB.

Bupryanbsnas jiaboparopHas padora «Moaenuposanue onsiToB Muutepa—tOpu no
M3Y4YEHUIO0 a0MOTEHHOT'0 CHHTE3a OPTaHMYECKUX COSAMHEHUI B IEPBUYHON aTMOCheEpe».

JlaGopaTtopnasi pa6ora «/I3yyeHue M ONUCAHHE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OPTaHU3MOB.

IIpakTuyeckas padora «M3yueHue OCOOEHHOCTEH CTPOEHUS PACTEHUM pa3HBIX
OTZEIJIOBY.

IIpakTuueckass padora «U3yueHue OCOOEGHHOCTEH CTPOEHHUS IMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOINOIeHe3

Paznensl n 3anaun anTponosiorud. MeToabl aHTPOMOJIOTHH.

CraHOBIIEHUE MPEICTABICHUN O MPOUCXOKICHUHN YEIOBEKa. PeIMTruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoncTBOo 4eloBeKa C KMBOTHBIMU. CHCTEMAaTUYECKOE IOJIO)KEHUE YEJIOBEKa.
CBugeTensCcTBa CXOJCTBA YENOBEKAa C JKMBOTHBIMU: CPaBHUTEIHLHO-MOP(OIOTHYECKUE,
aMOpuosiorudeckue, (pu3noJIoro-OnoXuMudeckue, moBeaeHueckue. OTau4us 4eloBeKa OT
XKUBOTHBIX. [IpAMOXOXIE€HHME W KOMIUIEKC CBSI3aHHBIX C HHM IIpU3HaKkoB. PasBurtue
TOJIOBHOTI'O MO3ra U BTOPOW CUTHAIIBHOU CUCTEMBI.

JBwxkymue cuibl  (pakTopbl) aHTPOIOTEHE3a: OMOJIOTMYECKHE, COIUAbHBIC.
CooTHoIIeHnEe OMOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE  CTaauM  aHTpororeHe3a. PaHHuUe  4YenoBEeKOOOpa3Hble  00E3bSHBI
(TIpOKOHCYJIBI) ¥ paHHUE TIOHTUBI — OOIIHE TPEIKH YeI0BEKOOOPA3HBIX 00E3bSH U JIOJIEH.
ABCTpaJIONIUTEKH — JBYHOTHE TpEAKH JtoAeil. UenoBeK yMelnblid, MepBble HU3rOTOBJICHUS
opyauil Tpyaa. YenoBek MpsSMOXOASUIMI M NEPBBIM BBIXOJ JItOAEH 3a mpeaesbl AQpukH.



YenoBek renaenbOeprckuii — oOMMI NPEeJoK HEaHJEpTadbCKOTO YelOBEeKa M YellIOBEKa
pasymHOro. YenoBexk HEaHAEPTAIbCKMWA KaK BHUJ JIOJEM XOJOAHOTO KiauMmara. YenoBek
pa3yMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKUN YEJIOBEK, OCBOCHUE KOHTMHEHTOB 3a
npenenamu Adpuku. [laneorenernka u najieoreHOMHKA.

DBOJIIOLHST COBPEMEHHOTO 4YeoBeKa. EcTecTBEHHBIM OTOOP B MOMYJSALHAX YEJIOBEKA.
Myranuonsaslii npouecc U nonuMopdusm. IlomymsimoHHbIe BOJNHBI, Apeld TEHOB,
murpanus 1 «3¢@dEKT OCHOBATENS» B MOIYJISIUSAX COBPEMEHHOIO YEJIOBEKa.

Yenoseueckue packl. [lonarue o pace. bonbiue pacel: eBpornieoniHas (eBpazuiickas),
aBCTpaJio-HerpouaHas (3KBaTOpUaibHAs), MOHTOJIOMIHAS (a3UaTCKO-aMepUKaHCcKas). Bpems
U TYyTH pacCeleHus 4YeJlOBeKa N0 IulaHere. EauHCTBO denoBeueckux pac. Haydnas
HECOCTOSITENILHOCTh pacu3Ma. [IpucnocoOmeHHOCTh YeIoBeKa K Pa3HbIM  YCIOBUSIM
OKpYyXarollel cpenpl. Bausinue reorpaduueckoi cpeasl U apeiida reHoB Ha MOP(HOIOTHIO U
(M3HOJIOTHIO YeTIOBEKa.

MexaucuuruinHapHble  MeToAbl B (pu3nueckoil (OMOJIOrMYECKOM) AaHTPOIOJIOTHH.
OBOJIIOMOHHAA ~ AHTPOIOJOTHS W MAJEOAHTPOIIOJIOTHSA  YEJOBEYECKUX  IOITYJISLIHMN.
buoconmansHple  MCCIENOBaHMS ~INPUPOABI  4YelloBeKa. lccinemoBaHume — KOZBOIIOLMHU
OMOJIOTMYECKOI0 ¥ COLMAIBHOIO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. lapsun, JI. Jluku, 5. . Poruacknii, M. M. I'epacumos.

Tabmuet u  cxeMbl: «Mertoasl aHTponojorun», «['0JI0OBHOW MO3r 4YeloBEKay,
«YenoBekooOpazHbie 00e3bsiHBDY, «CKENET YeloBeKa U CKeJIeT uMIan3e», «PyTuMeHTh u
aTaBU3Mbl», «JIBIKylIME CHUIIBI aHTPONOTEHE3a», «DBOJIOLUMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonutek», «YenoBek ymenbli», «YeloBek MNpAMOXOASUMN», «/IeHHCOBCKHIA
yenoBek» «Heanpeprampusy, «KpoManboHIBDY, «lIpenkn demoBeka», «ITambl 3BOJIOLUN
4enoBeKay, «Packl yenoBekay.

O6opynoBaHue: MYJSKH OKaMEHEJIOCTEeH, MPEAMETOB MaTepPHATbHON KYJIbTYpPHI
MpPEAKOB deloBeka, penpoaykuuu (dororpadun) KapTuH C MHUGPOJIOTHYECKUMU U
OMOJEHCKUMU CIO’KETaMH TPOUCXOXKIEHUSI 4yeoBeka, (pororpadun HaXOJOK MCKOMAEMbIX
OCTaTKOB YEJOBEKA, CKEJET 4YeJOBEKa, MOJEIb 4Yepena 4YejaoBeKa W dYepena MIMMIIaH3e,
MOJIEb KHCTHU YEJIOBEKA U KUCTH IIMMITIAH3€E, MOJEIIH TOPCA IPEAKOB YEIIOBEKA.

JlaGopaTtopnasi paGora «l3yueHne ocoOEHHOCTEH CTPOEHHS CKeJlleTa 4YeIoBeKa,
CBSI3aHHBIX C IIPSMOXOXKICHUEM).

IIpakTnuyeckast padora «/3yueHne 3KOJIOrMYECKUX aTaNTAUN YETOBEKA.

Tema 6. DJxojormsi — Hayka O B3aHMOOTHOLICHUSAIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKpY Karollei cpeaoi

3apoxxaeHue U pasButue skosnoruu B Tpyaax A. I'ymGonbara, K. @. Pymee, H. A.
CesepuoBa, J. 'ekkens, A. Tencnu, B. H. CykauéBa. Pa3genst u 3agaun sxkojorun. CBsi3b
DKOJIOTHH C IPYTUMHU HAyKaAMHU.

Mertoabl skonoruu. [lonesbie HAOMIOAEHUSA. DKCIIEPUMEHTHI B SKOJIOTUU: IPUPOJIHBIE U
nabopatopHble. MojenupoBaHrue B OKOJIOTHU. MOHHUTOPUHT OKpY)KArOIIEH Cpebl:
JIOKaJIbHBIA, PETUOHATIBHBIN U TI00ATHHBIN.



3HaUYEHHE IKOJOTUYECKUX 3HAHUU U YEIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KaK
OCHOBA CBSI3€M 4enoBeyecTBa ¢ Npuponor. POpMUpPOBAHUE IKOJIOTHYECKOM KYJIBTYPHI M
HKOJIOTUYECKON TPAMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Moptpetsr: A. I'ym6oabar, K. @. Pynse, H. A. CeBepuios, 3. ['ekkens, A. Tencnu, B.
H. Cykaués.

Tabmumsr u  cxembl: «Pazmensl  skosorum», «Metoael skonorum», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEIBI».

JladoparopHasi padoTa «/3ydyeHue MEeTOo10B SKOJIOTUYECKUX UCCIIETOBAHNI.

Tema 7. Opranu3msbl M cpea 0OMTaHUS

Okojoruueckue (GakToppl U 3aKOHOMEPHOCTH wux jeictBua. Kiaccubukanus
HKOJIOTMYECKUX (AKTOpOB: abMOTHYECKHE, OHOTHYECKHE, aHTponoreHHele. OOmue
3aKOHOMEPHOCTH  JE€HCTBUS  dKonoruueckux (Qaxrtopos. IlpaBmio munHumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (Qaktopbl. CBeT Kak 3Kojoruyeckuil ¢akrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHUH U
’KUBOTHBIX 110 OTHOLIECHHUIO K cBeTy. CUrHaJIbHAS poJib cBeTa. DOTONEpHOAN3M.

Temnepatypa kak skonorudeckuil gakrop. [leiicTBue TemmepaTypbl Ha OpraHU3MBIL.
[IoMKMUNIOTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.

BrnaxHocTp kak skojorudeckuil ¢pakrop. [Ipucrnocobsenuss pacTeHUl K MoAIep:KaHUI0
BojiHOro Oananca. Kinaccudukanusi pacTeHHil mo OTHOIIEHHIO K Boje. llpucnocoGnenus
KUBOTHBIX K N3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuMTaHusg OpraHU3MOB: BOAHAs, HA3€MHO-BO3AYIIHAsA, MOYBEHHAs, TITyOUHHAS
MOANOYBEHHAs, BHYTPUOpPraHU3MeHHast. ODU3NKO-XUMHUECKHE OCOOCHHOCTU Cpell OOUTaHUs
opranu3moB. [IpucnocoOsaeHust OpraHu3MoB K KU3HU B Pa3HbIX CpEAax.

buonornueckue putmbl. BHemHne um BHyTpeHHUE pUTMBL. CyTOYHBIE M TOJHYHBIE
putMbl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HH.

XKuznennsie popmbl opranu3mMoB. [loHsTHE 0 )Ku3HEeHHOU dopme. JKu3HeHHbIE POPMBI
pacTeHui: AepeBbs, KyCTAPHUKH, KyCTAPHUYKHU, MHOTOJIETHHE TPaBbl, OJHOJIETHUE TPABBI.
XKuzHeHnusie QOpMbI KHUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, adpOoOHOHTHI. OCOOEHHOCTH
CTpoeHHus U 00pasa >KU3HH.

buotnueckue dakropel. Buasl OuMOTHYECKMX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XUIIHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepauus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyieOHHM4ecTBO). Herpoduueckue B3anmMopaencTBus
(Tommueckue, dopudeckue, hadbpuueckue). 3HaUCHUEC OMOTHYCCKUX B3aMMOJCHUCTBUM IS
CYLIECTBOBAHMSI OPraHU3MOB B cpejie oOuTanus. [IpuHIMIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuiet u cxembl:  «Oxosorudeckue  (akTopbl», «CBETOBOM  CIIEKTPY,
«JKOJOTMYECKAE TPYyNIbl JKUBOTHBIX II0 OTHOIIEHHID K CBETYy», «TemioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE KUBOTHBIE», «DU3NOIOTMYECKUE aJANTAlUN KUBOTHBIXY,
«Cpenpl o0OuTaHusi OpraHu3MoBy», «buonorudyeckue putMb, <«KuzHeHHblE (HOpPMBI



pacteHui», «XKu3HeHHble (HOPMBI KUBOTHBIX», « IKOCHCTEMA IMIUPOKOJIUCTBEHHOTO JIECay,
«JKocucTteMa XBOWHOTO Jecay, «llemm nuranus», «XumuuuectBo», «llapazutuzmy,
«Konkypenuusy, «Cumonosy», «KoMMeHcanuzm.

O6opynoBanue: repOapuul pacTeHU W >KUBOTHBIX, MPUCIOCOOJEHHBIX K BIUSHUIO
Pa3IUYHBIX JKOJOTHYECKHX (HaKTOPOB, TepOapuu CBETOJMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJIIOOUBBIC, TCHETIOONBHIE U TEHEBBIHOCIUBBIC KOMHATHBIE
pacTeHusi, repObapuu M KOJUICKIIMH TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHul, uyydena NTUI[ U 3Bepel, repbapuu pacTeHHil, OTHOCSAIIUXCS K TUTpouUTaM,
kcepoduTaM, mMe30(uTaM, KOMHATHBIE PACTEHMS JAHHBIX TPYIIN, KOJUICKIUU *KUBOTHBIX,
OoOWTaOIMMUX B pas3HBIX cpeAax, TepOapuu ¥ KOJUICKIIMA PACTEHWH U >KHUBOTHBIX,
00JIaJaloIINX YepTaMH MPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KU3HH,
repOapuu U KOJUICKIIMU PACTCHUI M >KMBOTHBIX PA3JIMYHBIX KMU3HEHHBIX (OPM, KOJIIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3JIMUYHBIX OMOTUUECKUX B3aUMOCHCTBUSX.

JlaGopaTtopnasi pa6ota «BbIsIBICHHE MPUCITIOCOOJICHUI OpPraHu3MOB K BIIHUSHUIO
CBETa».

JlaGopaTtopnasi pa6ora «BbIsiBICHHE MPUCITOCOOJICHU OpPraHu3MOB K BIIUSHUIO
TEeMIIEPaTypPbI».

Jlaboparopnasi pa6ora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. IKo10rus BUA0B U MOMYJIALMH

DKOJIOTUUECKHE XapaKTepUCTUKU monyisinuu. [lomynsuus kak —Ouojiorhyeckas
cucteMa. Posib HEOAHOPOIHOCTHU Cpelibl, PU3NYECKUX OApbepOB U OCOOECHHOCTEH OMOJIOTHH
BUJIOB B (JOPMUPOBAHUY MTPOCTPAHCTBEHHON CTPYKTYpPhI NoMmysiiiuii. OCHOBHBIE TTOKA3aTen
MOMYJISILIUU: YUCICHHOCTh, MJIOTHOCTh, BO3PACTHAS M TOJIOBAs CTPYKTYpa, POKIAEMOCTD,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

DKosioruyeckasi CTpykTypa nonyiasiuud. OLeHKa YUCIAEHHOCTH nonyiaiuu. JluHaMmuka
nonyJsiquu U €€ perymanus. buoTudeckuii moTeHUMan mnomnyiasuud. MonaenupoBaHue
TUHAMHUKA TonyJisiiiuu. KpuBble pocTa YUCIEHHOCTH Tonyfsiuuu. KpuBble BbDKUBaHMUS.
Perynsiius 4MCIEHHOCTH MOMYJISIIUNA: pojb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT
MJIOTHOCTHU. DKOJIOTHYECKUEe cTpaTeruu BuaoB (- u K-crpaterun).

ITonsatue 00 sKoNOrMYecKOM HuIIe Bujaa. MecrtoobuTanue. MHOTOMepHas MoOJIeib
skosiornueckor  HumM  JIx.M.  XarumHcona. Pa3Mepbl  JKOJIOTMYECKOW  HUIIW.
[ToTeHnanbHas U peaTn30BaHHAas HUIIIY.

Bua kak cucrtema momymsmuii. Apeanbl BUIOB. BUIBI U WX JKU3HEHHBIC CTPATETUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHSI W MUTrpaluid JKUBOTHBIX. DBHOJOTMYECKHE WHBA3UU
Yy’KEpOJHBIX BUIOB.

JdemoHcTpanuu
IToprper: Ixx. 1. XaTynHCOH.
Tabmumsl ¥ CXEMBL: «OJKOJOTUYECKNE  XApAKTEPUCTHKU  MOMYJSALUNY,

«IIpocTpancTBEeHHass CTpyKTypa TNONyIsiuun», «Bo3pacTHele nupaMuabl MOMYISLUN,



«CKOpOCTh 3acefieHUs TOBEPXHOCTH 3€MJIM pPa3JIMUYHBIMUA OpraHusmammy», «Mojaenb
skonornyeckor Humm Jx. M. XatauHcoHnay.

O6opynoBaHue: repOapuu pacTeHUM, KOJJISKITUN KUBOTHBIX.

JlaGopaTopHasi padora «IIpucrnoco0yieHus: CeMsIH paCTeHUHN K pacCEeIICHUIOY.

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3mMoB. bruoneHos3 u ero cTpykrypa. CBsi3u MeXIy OpraHM3MaMUy B
OHOIIEHO3E.

DOxocucrema kKak OTKpeITas cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIC OJOKU
OpPraHU3MOB B SKOCHCTEME: MPOAYLICHThI, KOHCYMEHTBI, peAyleHThI. Tpodruueckue ypoBHH.
Tpoduueckne menu u cetn. AOWoTHYecKHe OJIOKM DSKocucTeM. [louBel W WIBI B
sKkocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIC TMIOKa3aTeIM »JKOCUCTEMBbI. buomacca M MOpOayKIUA. IKOJOTUYECKHE
UpaMU/JIbl YKCEN, OMOMACChl U SHEPTHUH.

Junamuka  sxkocucmem.  Kamacmpoguueckue — nepecmpotiku.  Daykmyayuu.
HamnpapieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKilecCuU. [lepBUUHbIE U BTOPUYHBIE
CYKLIECCUM M UX NPUYUHBI. AHTPONMOTEHHBIE BO3ACHCTBHS Ha cykieccuu. KimmakcHoe
coobmiecTBo. buopasHoobpasue u mojiHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYHUBOCTHU
COOOIIECTB.

[IpupoaHbie PKOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKOCUCEMbl MOpell U OKeaHO8.
Irocucmemvl myHOp, 1eco8, Cmeneti, nyCmblHb.

AHTpOIIOTEHHBIE 3KOCHCTEMBI. ATpo3KkocucTeMa. ATrpoueHo3. Paznuums mexmy
AHTPONOTCHHBIMHU M IPUPOJHBIMU SKOCHUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opojackas ¢iopa u
(dayna. CuHaHTponuzaius ropoackor ¢gayHsl. buojgoruueckoe U X03sMCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YpOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHM OpPraHU3MOB B
aKocucTeMax. Ponv kackaonozo sgpghexma u 6udo6-30uguxamopos (Kiouesvix 6udos) 6
@dyukyuonuposanuu sxkocucmem. IlepeHOC SHEPrUU W BEIIECTB MEXIY CMEXHBIMHU
DKOCUCTEMaMH. Y CTOMYHUBOCTh OPraHU3MOB, TMOMYJALUA M DIKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JACHCTBUM.

Mexanuzmvl  8030eticmeusi  3a2pA3HEHUll PA3HLIX MUN08 HA CYOOP2SAHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YVPOBHSX, OCHOBbl IKOJIO2UHUECKO20
HOPMUPOBAHUSL AHMPONO02EHHO20 8030eticmaus. MeTo10710THsI MOHUTOPUHTAa €CTECTBEHHBIX
Y aHTPOTIOTEHHBIX AKOCUCTEM.

JdemoHcTpanumn

[Toptpet: A. JIxk. Tencnu.

Tabmuubr m cxembl: «CTpykTypa OHOIEHO3a», «IKOCHCTEMA HIUPOKOJIMCTBEHHOTO
jaeca», «DKOCHUCTeMa XBOWHOro Jjeca», «DyHKIMOHAbHBIC TPYMNIbBI OpPraHu3MOB B
akocucTemMe», «KpyroBopoT BelecTB B dkocucteMe», «llenmu nutanus (mactOuIHasi,
JETPUTHAS )», « DKOJIOTHUECKAs MUPAMHUJIA YUCEID», « IKOJIOTUUYECKAsl MUpaMuia OMOMaCCh»,
«Ikojoruyeckas nupamuaa sHeprun», «O0pazoBanue 6onotay, «[lepBuuHas cykieccusy,



«BoccTaHoBiieHHE Jieca Mocie noxapa», « IKOCUCTEMA 03€pay, «ArpoueHo3y», «KpyroBopot
BEIIIECTB U MTOTOK HEPTUH B arporieHo3e», «lIpumepsr ypOoIKocucTeEM.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, yyuesa NTHUI] U 3Bepei,
repOapuu KyJIbTYPHBIX U IUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «l3ydueHue u onvucanue ypOO3IKOCUCTEMBD.

JlaGopaTtopnass  padora  «/M3ydyenue  pa3zHoOOOpa3us  MEIKUX  MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX.

IKCKypeust «DKCKYpCHUsl B TAITMYHBINA OnoreoneHo3 (B 1yopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WJIM TOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypcHs «IKCKYPCHUs B arpo3KOCUCTEMY (Ha TMOJI€ I B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmiennanerapHas o0o04yka 3eMid, T/I€ CYIIECTBYET MM CYIIECTBOBajIa
*u3Hb. Pa3Butue mnpexacraBieHuit o Omocdepe B Tpymax . 3tocca. Yuenuwe B. U.
Bepnaackoro o 6uochepe. Odnactu 6uocheps u e€ cocran. KuBoe BelecTBo onocheps u
ero (OyHKIHH.

3aKOHOMEpPHOCTH  cyliecTBoBaHUsl Ounoceppl. OcobeHHOcTH  OMOcPepbl  Kak
r1o0aabHOM APKOCHCTEMBI. J[nHamMudeckoe paBHoBecue B Onocdepe. KpyroBopotsl BemiecTs
1 OMOTeOXUMHUYECKHE IIUKJIBI (Yriaeposa, a3ota). PUTMUUHOCTS siBJIeHUH B 6nocdepe.

3oHanbHOCTE OMoOchepnl. [lonstue o Ouome. OCHOBHbIE OMOMBI CYIIU: TYHJIPA,
XBOWHBIE Jieca, CMEIIaHHbIE W IIMPOKOJMCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, ITyCTHIHH,
TPOIMHYECKHE Jieca, BHICOKOTOPhs. KimmaT, pacTUTEIbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (YHKIHUS >KMBBIX CHCTEM, OIIEHKAa WX PECYpCHOro TIOTEHIMajda Hu
onocdepHbIX PYHKITUH.

JlemoHCcTpanumn

[Toptpetsi: B. . Bepranckuii, 9. 3rocc.

Tabmuubr u cxembl: «['eochepbr 3emmm», «KpyroBopor azora B HpUPOIE,
«KpyroBopot yriepoaa B npupoae», «Kpyrosopor kucnopoaa B npupopae», «Kpyropopot
BOJIbI B Ipupojie», «OCHOBHBIE OMOMBI Cylny, «Knumatudyeckue nosca 3emin», « Tynapay,
«Tamra», «Cmemannbii Jec», «lllupokonucTBeHHb sec», «Crenby, «CaBaHHay,
«ITycteiaay, « Tponndeckuii Jecy.

O6GopynoBaHue: repOapuy pacCTEHUH pa3HbIX OMOMOB, KOJIJICKIIMH YKMBOTHBIX.

Tema 11. YestoBek u OKpyKamomias cpeaa

DKOJIOTUYECKHE KpHU3UChl M UX Tpu4uHbBL. Bo3zaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa Bo3dyxa. 3arpsi3HEHHE BOJIHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa NOYBEHHBIX pecypcoB. HM3MeHeHue
KJINMaTa.

AHTpPOIIOTEHHOE BO3/ICUCTBUE HA PACTUTEIBHBIA UM KUBOTHBI wmup. OxpaHa
PaCTUTENILHOTO M KUBOTHOro Mupa. OCHOBHBIC MPHUHIMIIBI OXpaHbl NpUpojbl. KpacHbie
kHuru. Ocobo oxpansemsie mnpupognbie Tepputopun (OOIIT). boranuueckue canbl U
300JI0TUYECKUE TTAPKH.

OcCHOBHbIE TNPUHIMIBI  YCTOMYMBOTO PpPa3BUTUSI  YEJIOBEYECTBA U  MPUPOIBI.
PannonansHO€ IPUPOAOIIONB30BAHUE U COXPAHEHUE OMOJIOTUYECKOr0 pa3HOOOpa3ust 3eMiu.



OOmue 3aKOHOMEPHOCTH  INIOOANBHBIX  JKOJOTHYECKHX  Kpu3ucoB. OcobGeHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTrie METOZOB MOHMTOPMHIA pPA3BUTHUS OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmusvie uccredosanusi nepexooa K pecypcocoepezaioujeil U KOHKYPEHMOCHOCOOHOU
sHepeemuxe.  buonocuueckoe  pasmoobpasue  u  buopecypcvl.  Hayuonanvhvie
ungopmayuonnvie cucmemvl, obecneuusarouue OOCMyn K UHGOpMaAyuu no COCMOSHUIO
omoenbHbIX 6U008 U dKkocucmem. OcCHOB8bI IKOpeaburumayuu SKo0cucmem u cnocobos
00pbObL ¢ bUONOBpedHcOeHUAMU. Pexoncmpykyus MOpcKUx u Ha3eMHbIX 9KOCUCTNEM.

JdeMoHCcTpanuu

Tabmumsl u  cxembl: «3arpsi3HeHHE aTtMocdepbl», «3arpsi3HEHUE TuaApochepsD,
«3arpsi3HeHre 1ouBb», «llapHukoBbld 3PdekT», «Ocobdo oxpaHseMble NPUPOIHBIE
TEPPUTOPUN», «MoAenu yrnpaBisieMOro MUpay.

Ob6opynoBanue: ¢ororpadpuu OXpaHAEMBIX pacTeHMH M KUBOTHbIX KpacHOW KHHMIU
Poccniickont @enepanun, KpacHoil KHUTH pernoHa.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ysibTaTaM OCBOCHHUSI OOyYarOUIUMUCS
MPOTPaMM CPEIHETO 00111eT0 00pa30BaHUs: JIUYHOCTHBIE, METANIPEIMETHbBIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOrPAMMBI IO OMOJIOTUH BBIICJICHBI
CJIENYIONIME COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS POCCUHCKON TpaXkIaHCKOM
WJICHTUYHOCTA — F'OTOBHOCTU K CaMOPa3BUTHUIO, CAMOCTOSITEJIbHOCTH U CaMOOIPEICIICHUIO,
Hanuuyue momueayuu K OOYYEHUIO OWOJIOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHHX
yOEXKJIEHUd JMYHOCTH Ha OCHOBE KJIIOYEBBIX ILIEHHOCTEW W HCTOPUYECKUX TPaTULUI
pa3BUTUsl OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCMb U  CNOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJACTBOBAaTbCSI B CBOEM JEATEIBHOCTA ILIEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAaMH,
OPUCYIIMMH  CUCTEeME  OHOJIOTMYECKOTO  OOpa3OBaHUS,  Haluyue  NpasoCO3HAHUs
AKOJIOTUYECKOMN KYJIbTYPbl, CHOCOOHOCMU CMAUmMs UEIU U CTPOUTH )KM3HEHHBIE MJIaHBbI.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl MO OHOJIOTUU JOCTUTAIOTCS B
€AMHCTBE y4eOHOM M BOCIUTATENBHOW JEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCUHCKUMHU  COLIMOKYJIbTYPHBIMH,  HCTOPUYECKUMH U  JTyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMU, TIPUHSATHIMU B 00IIIECTBE MPaBUJIaMU U HOPMaMHU MOBEJICHUS U CIIOCOOCTBYIOT
npoleccaM CaMONO3HAHUSA, CAMOBOCIHMTAHUS M CAaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEH
MO3UIIUM JINYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY W MPABOIOPSJIKY, YEJIOBEKY TpyAa
W CTaplieMy IMOKOJEHHUIO, B3aUMHOTO YBa)XX€HUs, OEPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY
HACJIECUIO U TPAIUIIUSIM MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit Denepannu, Npupoae 1
OKpY’KarolIEn cpele.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUSA Yy4eOHOro mnpeaMera «buosorus» TOKHBI
OTpa)xkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIINXCS PYKOBOACTBOBATHCS CPOPMUPOBAHHOM



BHYTPEHHEW NO3UIMEN JIMYHOCTH, CHUCTEMOW UIEHHOCTHBIX OPHUEHTALMN, IO3UTUBHBIX
BHYTPEHHUX YOEXKICHHUH, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
0011IeCTBa, PACIIUPEHUE KUZHEHHOT'O OMbITA U OMbITA JEATEILHOCTH B MPOIECCE peATU3ALNU
OCHOBHBIX HAlPaBJIECHUN BOCIIUTATENBHOMN AESITEILHOCTH, B TOM YUCJE B YaCTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKITAHCKOW TMO3UIUM OOYYArOMIErocs KaK aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX NpaB M OOS3aHHOCTEW, yBa)KCHUE 3aKOHA WU
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JCATEIHHOCTH TIPU CO3MaHUHM YICOHBIX
MPOEKTOB, PEUICHWHU YYEOHBIX U IO3HABATEJBHBIX 3a7a4, BBIMOJHEHUH OHOJOTHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpENEsATh COOCTBEHHYIO TO3UIIMIO IO OTHOIIECHUIO K SIBIICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBATh B CBOMX JEUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUSL JIIOJCH C pa3HbIMU YOEKIEHUSIMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMIOJHEHHUS Y4YEOHBIX,
MO3HABATEIbHBIX W MCCIEIOBATEIbCKUX 3a7ay, YBAXKUTEIBHOIO OTHOUICHHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYX JIEHUU CIIOPHBIX BOMPOCOB OUOJIOTHUYECKOTO COAEPKAHUS;

FOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  POCCHUUCKOM  TPAKJAHCKOW  HUJACHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHHUSI K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH mepe PoanHOM, ropaoCcTH 3a CBOU
Kpaii, CBO0 PoaunHy, CBOM A3BbIK U KyJbTYPY, HPOILIJIOE U HACTOAILIEE MHOTOHALIMOHAJIBHOIO
Hapojaa Poccuu;

LICHHOCTHOE OTHOILICHWE K IPUPOAHOMY HACIEAUIO U MAMATHUKAM [PUPOBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CIIOCOOHOCTh OIICHMBATh BKJaJ POCCUUCKUX YUYEHBIX B CTAHOBJIEHUE W Pa3BUTHE
OMOJIOTUY, TIOHUMAHHS 3HAYCHUS] OWOJIOTMU B TO3HAHUM 3aKOHOB MPHUPOJBI, B >KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IEeCTBa;

uaeiiHas  yOekIEHHOCTb, TOTOBHOCTh K CHOyKeHutro u 3amure OTtedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh ~ OIEHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTHUPYACH HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MIOCTPOCHUE YCTONYMBOTO OYIyIIIErO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAUTEINSAM, CO3JaHUI0 CEMBU HA OCHOBE
OCO3HAHHOI'O0 TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C TPAJULHASIMU
HaponoB Poccuu;



4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAs SCTETUKY OBbITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOILICHUI;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKMUBOM PUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHUIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMJICHUE MPOSBIATH
KaueCTBa TBOPYECKOU JIMYHOCTH;

5) ¢usudyeckoro BocnUTAHHS, (OPMHUPOBAHUS KYJbTYPbl 310POBbSI H
IMOLMOHAJILHOIO 0JIaronoJIyums:

NOHUMaHUE W peaiu3alus 37A0pOBOro M 0Oe30MmacHoro odpasza >KU3HU (370pOBOE
MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX MTPABUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITUI
W OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTh), OEPEeKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHUMaHUE IIEHHOCTU NpPaBWJI HHIUBUIYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOI0
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIIMX 37I0POBbIO U *KU3HU JIIOCH;

OCO3HAHME TOCJICICTBUN U HEMPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOIEHUS aJIKOTOJ,
HAapKOTUKOB, KypEeHHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AaKTUBHOM  JEATEIBHOCTH TEXHOJIOTUYECKOM W  COUHAIBHOMU
HaIpaBJICHHOCTH, CHOCOOHOCTh HHUITUUPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHSThH
TaKyl0 JEATEIbHOCTD;

UHTEPEC K pa3inuHbIM chepaM npodeccuoHaTbHON eI TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oyayiiei npodeccuu U pealn30BhIBAaTH COOCTBEHHBIC KU3HEHHBIE
TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTBH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSKEHUN BCEH
KU3HU;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11€J€CO00pa3HOE OTHOIICHHE K MPUPOJAEC KaK MCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYILIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSI AKOJOTMUYECKON KYJbTYPhI: MPUOOPETECHUE OIbITA IIAHUPOBAHUS
MOCTYIKOB M OLIEHKU WX BO3MOKHBIX MOCJEACTBUI JJIsl OKPYKAIOLIEH CPEIbI;

OCO3HaHME rI00aJTFHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U ITyTeH UX PeIIeHHUS;

CHOCOOHOCTh HCIOJNb30BaTh MPHUOOpETaeMble NPU H3YyYEHUUM OUOJOTUMU 3HAHUS U
YMEHHSI TIpU PEHICHUU TMPOOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOIOTOJIb30BAHUEM
(coOmrofieHue MpaBwMIl TOBEJCHUST B TIPUPOJIC, HATIPABICHHBIX HA COXPAHCHUE PAaBHOBECHS B
HKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JICUCTBUM, NPUHOCAIINX BpPEI OKPYXKAOUIECH MPUPOIHOM CpeEXE,
yMEHHUE MIPOTHO3UPOBAThH HeOIaronpusTHbIC IKOJIOTUYECKHUE MOCJICACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPAILIATh UX;

HaJlMyue Pa3BUTOr0 3KOJOTHYECKOTO MBIIIIEHUS, HKOJOTHUYECKON KYJbTYPHI, OIbITA
NEATEIbHOCTH AKOJIOTMYECKON HaNmpaBJIE€HHOCTH, YMEHUS PYKOBOJACTBOBATHCS HMHU B



[T0O3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOHN AESITEIBHOCTU SKOJIOTMUECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKM U OOIIECTBEHHOW MpPaKTUKW, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE  A3BIKOBOM M  YMTATEIbCKOW  KyJNbTYpbl Kak CpEICTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMHU U IIO3HAHUS MUPA;

NOHUMaHUE CrelUPUKA OMOJOTUN KaK HAyKW, OCO3HAaHUS €€ poiu B (HOPMHUPOBAHUU
pPAalMOHAJIBHOIO HAy4YHOrO MBINUICHHS, CO3JaHUM LEJOCTHOrO MpPEACTaBICHUS 00
OKpY)XKalollleM MHpe Kak O €JIMHCTBE MPUPOIbI, 4YeJOBeKa M OOIIecTBa, B IMO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM i1  COBPEMEHHOM  I[MBUIIM3ALIMHU:
o0OecrieyeHuss HOBOTO YpPOBHSA  PAa3BUTHS  MEAMIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpPCHbIE MPOOJEMbl pa3BUTUS YEIOBEYECTBA,
MOMCKA IyTEH BBIX0JIAa U3 TJIOOAIBHBIX IKOJIOTMYECKUX MPoOsieM 1 o0ecrieueHus nepexoia K
YCTOWYMBOMY pa3BUTHIO, DPALMOHAIBHOMY HCIIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOTMYECKUX 3HAHMM B LEISAX MOBBILICHUS
oOmiel  KyJabTypbl, €CTECTBEHHO-HAy4YHOM TPaMOTHOCTH, KaK COCTaBHOM YacTH
(YHKIIMOHAJIBHOW IPaMOTHOCTH 00y4aroumxcs, GopMUpyeMoil Ipu U3yuyeHUU OUOJIOTUH;

NOHMMaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJIb30BaTh IOJIy4aeMble 3HAHMS JJIs aHajdu3a U OOBSICHEHUS SIBICHUU
OKPYXAIOILIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHMI, yMEHHE JenaTh 00OCHOBAaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOUIMXCS JAHHBIX C ILEJbI0 MOJIYYECHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIOJIb30BaTh OMOJOIMYECKHE 3HAHMS JUIsl pEeIICHUs
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaLIHSIX;

OCO3HaHWE LEHHOCTH HAyYHOH AESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MIPOECKTHYIO
Y UCCJIEI0OBATENBCKYIO IEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHHUIO, K
aKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAaHUN MO OMOJOTMU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS yUeOHOTO TpeaMeTa « buosiorusy BKIIOYAIOT:
3HaUMMBbIE 11 (POPMUPOBAHUS MHPOBO33PECHUS OOYJAIONIUXCS MEKIUCITUTUTMHAPHBIE
(MexxmpenMeTHbIe) OOIEeHAyYHbIE TTOHSATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U crielu(pUKy METOJIOB MTO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprusi, sBJIECHHUE, TMPOIECC, CHUCTeMa, Hay4yHbli (¢dakT, TMPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEAOBaHNE, HAOIIOIeHNEe, U3MEPEHNE, IKCIIEPUMEHT U



ApyTue); YHUBEpCAIbHbIE Yy4eOHble JeWCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHbIE,
perynaTuBHbIE), obecrneunBaomue (opmupoBaHue (GYHKIMOHAIBHOW TIPAMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM OOYy4YaroIUXCsl; CIOCOOHOCTh OO0YyYaroIMXCs HCIOJIb30BATh
OCBOEHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHBIE YUeOHbIE
JEUCTBUSA B IIO3HABATEIIBHOW M COLMAIIBHON IPAKTHUKE.

B pesynpraTe u3yueHuss OMONOTMH Ha YPOBHE CpEIHEro oOmiero ooOpa3oBaHuUs Y
oOyuatomierocss OyayT chOpMHpOBaHbBl I103HABATEIbHBIE YHHUBEpPCAIbHBIE YyUEOHbBIE
JNEUCTBUS, KOMMYHUKAaTUBHBIE YHUBEpCAJIbHblE Yy4eOHblE JEHCTBUS, PpErYJISTUBHBIC
YHHUBEpCaJIbHbIE YUEOHBIE IEHCTBUS, COBMECTHAS JAESITEIbHOCTb.

MeTtanpeameTHbie pe3yJabTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0 OOIIero 00pa3oBaHuUs
JOJHKHBI OTPaXKaTh:

Ogy1ageHne YHHMBEPCAJIbHBIMH YUeOHBIMHU I03HABATEIbHBIMH ACHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE A CTBHS:

CaMOCTOSITENNIbHO (OPMYJIMPOBATh M aKTyaTU3UpOBaTh MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIONIb30BaTh MPU OCBOCHHM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHau3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, oO0OLIEHNUs), PaCKpPbIBaTh CMBICI OMOJIOIMUECKHUX
NOHATUNA (BBIIENATh MX XapaKTepHblE NpPU3HAKU, YCTaHABIMBATh CBSI3U C JPYTUMHU
MIOHSATUSIMU );

OTIPEICTIATh LN ACSITENBbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl ACITEILHOCTU C OCTABICHHBIMU LENISIMU;

UCIOJIb30BaTh OMOJIOIMYECKHE TOHATHS A 00BbACHEHUS (DAKTOB U SBIICHUH KUBOU
PUPOJIBI;

CTPOUTH JIOTHYECKHE pACCYXIEHUs (MHIYKTHBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISBJISITH  3aKOHOMEPHOCTH WM TMPOTUBOPEUYUS] B pPacCMaTPUBACMBIX  SBIICHUSX,
(bopMyIIHpOBaTh BHIBOJBI U 3aKIHOUCHHUS;

OPUMEHATh CXEMHO-MOJIETIbHBIE CPEACTBA JJISl MIPEICTAaBICHHSI CYIIECTBEHHBIX CBS3EH
¥ OTHOIICHWHA B W3Y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUHMIA Pa3HOTO
pOJia, BBIBIICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3zpabaThiBaTh IUUIaH pEMmIEHUS MpoOJeMbl C y4€TOM aHauu3a HMEIOIIUXCS
MaTepUaJbHBIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESTEIHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OILICHMBATh PUCKH TMOCIEICTBUN ACSITEIFHOCTH;

KOOPAWMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHUSX pEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEN0BATEbCKUE TeliCTBUS:

BJIA/IeTh HABBIKAMHU Y4YEOHO-MCCIICIOBATEILCKOM ¥ TMPOEKTHOW JESATEIbHOCTH,
HABBIKAMHU pa3pelieHusi Mmpo0sieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY
MOMCKY METOJOB pEIIEHUS MPaKTUYECKUX 3a7ad, MPUMEHEHHIO pPAa3JIMYHBIX METO/I0B
MO3HAHMUS;



WCIIOJIH30BaTh PA3IMYHBIE BUJBI NEATEILHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpPETAINH, MPEOOPa30BAHUIO U MPUMEHEHHIO B YU€OHBIX CUTYAIIUSX, B TOM YHCIIE TIPU
CO37IaHUU YYEOHBIX U COLIMATIbHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJIETh HAYYHOM TEPMHUHOJOTUEH,
KJIFOUEBBIMH TTOHSATHUSIMHA U METOAMU;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aul B 00pPa30BaTENbHOM NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallM3UpPOBaTh 3ajJlayy, BbBIJABUTAThH
runoTe3y €€ pelieHusl, HaXOJUTh apryMEHTBhI I JOKa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMETPhl U KPUTCPUU PEIICHUS,

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJE pEUICHUS 3aJaud Pe3yIbTaThl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN MOUCK TMEepeHoca CPEACTB M CIOCOO0B JICHCTBUS B
po¢heCCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IIO3HABATCIBHYI0O M TPAKTUYECKYI0 OO0JacTh
KU3ZHENIEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIC HJEH, MpeaaraTh OPUTHHAIBHBIC MOIXOMIbI W PENICHUS, CTaBHUThH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHLCS B PA3TMUYHBIX UCTOYHUKAX MH(POPMALIUU (TEKCTE y4eOHOTO MocoOus,
HAyYHO-TIOMYJISIPHOM ~ JUTEpaTrype, OWOJOTHYECKUX  CIIOBapsAX H  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHAIM3UpPOBaTh WHPOPMAIMIO Pa3TUIHBIX
BUIOB ® (GOpPM TIPEICTABICHUS, KPUTHYECKH OICHWBAaTH €€ JOCTOBEPHOCTh U
HEMIPOTUBOPEYNBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHbIE METOJbI MPHU IMOUCKE U OTOOpe
OuoJsiornyeckor nHPopmaIu, He0OXOAUMOM JJIs1 BBITIOJIHEHUST yU€OHBIX 3a]1a4;

MpruoOpeTaTh OMBIT MUCTIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO MCTIOJE30BAHMS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MPEACTaBICHUS OHOJIOTHYECKOM
uHdopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HAYYHbIM $I3bIK B KayeCTBE CpEACTBA NpH paboTe ¢ OMOIOrHYECKOU
nHOopMaIe: MPUMEHATh XUMUYECKHE, (PU3NICCKUE U MAaTEMAaTHUYCCKUE 3HAKU U CUMBOJTHI,
dbopmymbl, abOpeBUaTYpy, HOMEHKJIATYPY, HCIIONB30BaTh W MPeoOpa3oOBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BJIQJCTh HABBIKAMHU pACIIO3HABAHUS M 3alIUThl WHGOpMAIM, HWHPOPMAITMOHHOM
0€301acHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) o0meHue:

OCYIIECTBIISITh KOMMYHHKAIlMd BO BceX cdepax KHU3HU, aKTUBHO YYacTBOBATh B
AUAJIoOTe WU AWCKYCCHUU MO CYIIECTBY OOCYXKAaeMoW TeMbl (YMEHHE 3aJaBaTh BOMPOCHI,



BBICKA3bIBaTh CYK/JICHHUS OTHOCHTEJIBHO BBIIIOJIHEHUS MpEIaraéMoi 3aJadd, YYUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIMI IPYTUX YYACTHUKOB IMAJI0ra Wi IUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CPENICTBA OOILECHUS, MOHUMATh 3HAYEHHE COIUATbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTyallud, yMEThb CMAr4aTh
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIOCOOAMU OOIIEHUS M B3aUMOJICHCTBUS, TOHUMATh HaMEPEHUs
IpYTUX JIOJIEH, TPOSBIATh YBaKUTEIbHOE OTHOIIEHHWE K COOECEHUKY U B KOPPEKTHOM
dbopme popMyIHpPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOUYKY 3PEHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAs eTeJIbHOCTh:

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYAIbHOU pPaOOTHI
OpU peHIeHUH OMOJIOrMYecKoi MpoOJeMbl, 00OCHOBBIBATH HEOOXOJUMOCTH NPUMEHEHUS
IpyNInoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIICHUH y4eOHOH 3a1a4H;

BBIOMPATh TEMATHKY MU METOJbl COBMECTHBIX JECUCTBHUI C YUYETOM OOIIMX MHTEPECOB H
BO3MOKHOCTEH Ka)XJA0ro YieHa KOJIJIEKTHUBA,

OPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBATH M KOOPAMHUPOBATH
NEUCTBUA MO €€ JOCTMIKEHUIO: COCTAaBJIATh IUIAH JACWCTBUM, PACHPENEIATh POJIU C YU4ETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAaJa W KaXJOr0 y4YaCTHHKAa KOMaHAbl B OOLIMI
pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIECH C MTO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IMO3UTHBHOE CTPATETMYECKOE IOBEJCHUE B PA3IUYHBIX CUTYALMSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBiaieHHe YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUSAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBJICHUS MPOOJEM M MX PELICHUs B
KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKMX 3HAHWM LEJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JIEMCTBUSAX M IOCTYIKax MO OTHOLICHWIO K >KMBOW NPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBI0 OKPYKAIOINX;

CaMOCTOSTENIbHO OCYLIECTBIISATh TO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBIATH MIPOOJIEMBI,
CTaBUTh U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PpEHICHUs MNpoOJIeMbl € YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JeNiaTh OCO3HAHHBIA BBIOOpP, ApryMEHTUPOBAaThH €ro, OpaTh OTBETCTBEHHOCTH 3a
pELIeHMUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO MIMPOKOW HPYAUIMH B Pa3HBIX
00JacTax 3HaHUM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

NIaBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCHUTh KOPPEKTUBBI B JIE€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJIQ/JICTh HAaBBIKAMU I[I03HABATEIbHONW pEQIEKCHH KaK OCO3HAHHsS COBEpIIAEMbIX
JNEUCTBAN W MBICIMTEIBHBIX IPOLECCOB, MX PE3YJTATOB U OCHOBAaHWM, HCIOJIB30BaTh
npuéMbl peIeKCUH 171 OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLEHUS;

YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHUKCHHMIO;

IIPUHUMATh MOTUBBI U apIYMEHTBHI IPYTUX [P aHAJIM3€E PE3YIbTATOB IEATEIbHOCTH;

3) npuHATHE ceOsl U APYTUX:

NPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB IEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYrUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeIOBeEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yNbTaThl OCBOCHHS COJEpKaHUs yueOHoro npeameta «buosorus» Ha
yriyOJIEHHOM YpOBHE OpPHUEHTHUPOBAaHbI Ha oOecreueHue npoPuibHOrO 00y4YeHHUs
oOyuaronuxcst Ouonorud. OHM BKIIOYAIOT: clenuPUUecKkue Juisi OMOJOTHH Hay4yHbIE
3HaHHUSA, YMEHUS U CHOCOObI JEHCTBUI MO OCBOEHHIO, MHTEPIPETALUNA U IPE0OPa30BaHUIO
3HAHUW, BUIBl ACATEIBHOCTA IO TOJYYEHUIO HOBBIX 3HAaHUW M HUX MPUMEHEHUIO B
pa3IMUHBIX YYEOHBIX, a TaKkKe B peEaIbHbIX MXKU3HEHHBIX cuTyanusx. IlIpeameTrHbie
pe3yNbTaThl MPEACTABICHBI IO TOJAAM HU3yYEHHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHUs yueOHoro mpeamera «buonorus» B 10 knacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (DOpPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B MO3HAHWU 3aKOHOB MPUPOIBI U
pelIeHu MpoOJIeM palMOHAIBHOTO MPHUPOAOIONB30BAaHUSA, O BKIAAE POCCUHCKUX U
3apyOEKHBIX YUYEHBIX B PA3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJIOrMYECKUX 3HAHHUM, KOTOpasi BKJIIOUAET: OCHOBOIIOJIAratoIine
OMOJIOTUYECKUE TEPMHUHBI M TIOHATHUS (KU3Hb, KIJIETKA, OPraHu3M, MEeTab0I13M, TOMEOCTa3s,
CaMOpPETYJIALMS, CAMOBOCIPOM3BENICHUE, HACJIEACTBEHHOCTb, HM3MEHYUBOCTh, POCT U
pazButue), Ouonornueckue Teopum (kimerouyHass teopust T. IlIBanna, M. Ilnelinena, P.
BupxoBa, xpomocoMHas Teopus HaciieacrBeHHocTu T. Moprana), yuenus (H. 1. BaBunosa
— 0 IEeHTpaXx MHOrooOpas3usi W TPOUCXOXKICHUS KYJIbTYPHBIX pACTEHUM), 3aKOHBI
(emMHOOOpa3usi MOTOMKOB TMEPBOTO  IOKOJEHUS, pAcCIICIJIEHUs, YUCTOTbl TaMeT,
HE3aBUCUMOTO HaciienoBaHus [. MeHaens, TOMOJOTMYECKUX PAIOB B HACIEACTBEHHOM
n3menunBoctu H. . BaBuiioa), npuHIMNIBI (KOMITJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJIaMM  HAYYHOTO  IIO3HAHUS, MCIOJb3YEMBIX B
OMOJIOTHYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (ONMHCAHHE, U3MEpPEHUE, HaOJI0JICHHE,
AKCIIEPUMEHT);



YMEHUE BBIIAEIATh CYLIECTBEHHbIE PU3HAKU: BUPYCOB, KJIETOK POKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJETOYHBIX OpPraHM3MOB, B TOM uHcie Oakrepuii, rpuooOB,
pacTeHMi, >KMBOTHBIX M YEJIOBEKa, CTPOCHHUS OpPraHOB U CHCTEM OPIraHOB pacTEHHI,
KUBOTHBIX, YEJOBEKA, IPOLECCOB >KU3HEAEATEIbHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHu#, JKMBOTHBIX M 4YEJIOBEKa, OHOJOTMYECKHX IPOLIECCOB: OOMEHa BEUIECTB
(MeTabonu3Mm), MpeBpaICHUs] SHEPTUH, OPOKEHUs, aBTOTPO(GHOTO U FETEPOTPOPHOTO THIIOB
nUTaHus, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo03a, raMeToreHesa, 3MOpHOreHe3a,
HOCTAMOPUOHAJIBHOTO Pa3BUTHUS, Pa3MHOKEHUS, WHIUBUIAYaJIbHOIO Pa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAY OPraHOMAAMH KJIETKH U UX (YHKIUSIMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHUSAMH, MEXKIYy OpraHaMd U CHCTEMaMHu
OpPraHOB y PacTEHM, )KUBOTHBIX U Y€JIOBEKAa U UX (PYHKUUSAMHU, MEXKAY CUCTEMaMU OpPraHOB
U UX (QYHKUMAMH, MEXAY dSTanamMu oOMEHa BEUIECTB, dTalnaMU KJIETOYHOIO LHMKIA U
KU3HEHHBIX LHMKJIOB OPraHMW3MOB, 3TallaMH SMOPHOHAIBHOTO pPA3BUTHSA, T€HOTUIIOM U
(denoTunom, peHoTuroM u pakTopaMu Cpeibl OOUTaHUS;

YMEHUE BBISIBIIATh OTJIMYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCJIE PACTEHUH,
’KUBOTHBIX U YEJIOBEKAQ;

yMEHUE UCIIOJIB30BaTh COOTBETCTBYIOIIIHE apryMEHTBHI, OHMOJIOTMYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJHUKY IS JIOKAa3aTEJIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHUE pellaTh OMOJIOTMYECKUE 33a/auH, BBISBIATH MPUUYMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HCCIEAYEMbIMU OHMOJIOTMYECKUMHU MpPOLECCaMU U SIBICHUSMHU, AENaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHUH ITOJIYY€HHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATH JJA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COOIIOAATH MTpaBuia Mpu
paboTe ¢ yueOHbIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUraTh THUIIOTE3bI, IMPOBEPATh HX SKCIIEPUMEHTAJIbHBIMU CPEACTBAMM,
dbopMynupys 1ellb HCCIEAOBaHUS, aHAJIM3UPOBATH IOJTYYEHHbIE pPE3yJbTaThl U JeNaTh
BBIBO/IBI;

YMEHHE Yy4acTBOBaTh B yU€OHO-UCCIIEI0BATENbCKON paboTe Mo OUOJIOTUH, SKOJIOTHH U
MEJUIMHE, POBOIUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MMYOJIMYHO MPEIACTABIATh
MOJIy4YEHHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHLINSAX;

YMEHHE OLIEHWBAaTh 3TUYECKUE aCMEKThl COBPEMEHHBIX HCCIEIOBaHUM B o01acTu
OMOJIOTUM U MEIUUMHBI (KJIOHMPOBAaHUE, UCKYCCTBEHHOE OILIOJIOTBOPEHHE, HAMPABIECHHOE
M3MEHEHUE TeHOMA U CO3JjaHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHUE  OCYIIECTBIATH OCO3HAHHBIA  BBIOOp  Oyaymiedt  mpodeccHoHaTbHON
JESITeIbHOCTH B 00JIaCTH OMOJIOTUH, MEIULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO
X03sIiiCTBa, NUIIEBOM  MPOMBIIUIEHHOCTH, YIUIyOJIATh  IO3HABaTENIbHBIM  HHTEpEC,
HalpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH mpodeccun U TPOJoIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHU3ALMIX CPEIHEro MpoPEeCcCHOHAIBHOIO U BBICIIETO
oOpa3oBaHUs.

[IpenmeTrHbie pe3ynabTaThl OCBOeHHUs yuyeOHoro mpeamera «buornorus» B 11 knacce
JOJIKHBI OTPAXKATh:



c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (JOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON KaPTUHBI MUPA, B TIO3HAHUU 3aKOHOB
OpUPOABl UM PEHICHUH JKOJIOTMYECKUX MPOOJieM 4YeJIOBEYeCTBa, a TaKKE B PEIICHUH
BOIIPOCOB  PAIIMOHATIBLHOTO MPUPOAOIONb30BaHUA, U B (OPMUPOBAHUH IIEHHOCTHOTO
OTHOUIEHUSI K MpUpOJE, OOUIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUICKHX H 3apyOe’KHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHUE BIAJETh CUCTEMON OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET OINpeAesICHUs
U MMOHUMaHUE CYIIHOCTH OCHOBOIIOJIATAOIIUX OMOJIOTMYECKUX TEPMHUHOB M MOHSATUHN (BUII,
aKocHucTeMa, Oumocdepa), Ouosormdyeckue Teopuu (dBojronuoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKask Teopust 3Boronnn), yuenus (A. H. CeBeproBa — 0 MyTAX M HalpaBICHUSIX
sBommoruu, B.M. Bepranckoro — o Ouocdepe), 3akoHbI (TeHeTHYeCKoro paBHOBecus JIx.
Xapau u B. BaitnGepra, 3apossimeBoro cxojacrsa K. M. bapa), npasuna (Mmuaumyma HO.
JInbuxa, 5KOJIOTMYECKOW NUpaMHUAbl HEpPruu), rumnoresbl (rumoreza «mupa PHK» V.
I'unGepra);

YMEHHE BJIaJIeTh OCHOBHBIMU METOJaM{ HAy4YHOTO I[IO3HAHUS, HUCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB M SKOCHUCTEM (OMHUCAHUE, HU3MEPEHHUE,
HaOJII0ICHUE, DKCIIEPUMEHT), CITIOCOOAMU BBISIBJICHUSI U OILICHKW aHTPOTIOTEHHBIX W3MEHEHUM
B IIPUPOJIE;

YMEHHE BBIACISATh CYIIECTBEHHBIC MPU3HAKHU: BHUJIOB, OMOTEOIIEHO30B, SKOCHUCTEM U
ouocdepnl, CTAOMIU3UPYIOUIETO, JBIXKYILETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUTONATPUYECKOT0 M CHUMMATPUUYECKOrO0 BHUA000pA30BaHUS, BIUSHUS JBUKYIIUX CHII
HBOJIIOIIMU HA T€HO(OH] MOMYJISAIUU, TPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOUTaHus,
YepeoBaHUs HAIpPaBIICHUI 3BOJIIOIUHU, KPYrOBOPOTa BEUIECTB M IOTOKA HSHEPrUU B
HKOCUCTEMAX;

YMEHHE YyCTaHABJIMBATh B3aMMOCBS3U MEXKJY MPOIECCAaMHU HSBOIIOLMH, ABMKYIIUMU
CUJIaMH aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3UYHBIX IKOCHUCTEM M TMPHUCIOCOOJIECHUSMU K
HUM OpPraHU3MOB;

YMEHHE BBISBISATh OTJIWYUTEIbHBIC MPU3HAKU >KUBBIX CUCTEM, MPUCIIOCOOJICHHOCTH
BUJIOB K cpele OOuTaHUs, aOMOTUYECKUX MU OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€l OpraHW3MOB B COOOIIECTBAX, AHTPOMOTCHHBIX W3MEHEHHI B JKOCHCTEMax
CBOEH MECTHOCTH;

yMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEHTBI, OMOJIOTUYECKYIO
TEPMHUHOJIOTMI0O M CHUMBOJIUKY JUIS JIOKa3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYI, B3aMMOCBSA3M OPraHU3MOB U Cpelbl OOWUTaHWS, EIUHCTBA
YEJIOBEUECKUX pac, HEOOXOAUMOCTH COXpaHEHUsI MHOT0OOpa3us BUIOB M DKOCHUCTEM Kak
YCJIOBUS COCYIIECTBOBAHUS IIPUPOJIBI U YEIIOBEUECTBA;

YMEHHUE peIIaTh OMOJOTHYECKHE 3a/Ja4ud, BBISBISATH MPUYUHHO-CICACTBEHHBIC CBSI3U
MEX]ly HCCIeyeMbIMU OUOJOTUYECKUMHU MPOLleCCaMU U SIBJICHUSMH, JeaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE U IPAKTUYECKHE pabOThI, COOJIIOIATh MPaBUiIa MPU
paboTe ¢ yueOHBIM 1 TaOOPaTOPHBIM 000PYOBAaHUEM;



YMCHHE BBIJIBUTATh THIIOTE3bI, TPOBEPITh HX 3SKCICPUMEHTAILHBIMH CpPEICTBAMH,
dbopMyJIMpysl TIeNIb HCCISAOBAaHUsS, aHAJIM3UPOBATH IOJTYYCHHBIE PE3yJbTaThl M JEJATh
BBIBO/IBI;

YMEHHE y4acCTBOBATh B yUE€OHO-HCCIIEIOBATEILCKON paboTe 0 OMOIOTHH, YKOJIOTUU H
MEWMIIMHE, IPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIMIECTB, U IMMyOJUYHO MPEACTABIIATH
MOJTyYCHHBIC PE3yJIbTAThI HA YYCHUYICCKUX KOH(PEPCHIINSAX;

YMEHHE OIIEHWBATh THUIOTE3bl W TEOPUU O MPOUCXOXKICHUU JKU3HU, YEIIOBEKAa H
YeII0OBEYECKIX pac, O MPUYMHAX, TOCIEACTBUIX U CHOC00ax MpeJOTBPAIICHUS TII00ATbHBIX
U3MEHEHUM B Onocdepe;

YMEHHE  OCYIIECTBIATH OCO3HAHHBIA  BBIOOp  Oyaymiedt  mpodeccuoHaTbHON
JCATCIIGHOCTH B 00JJACTH  OWOJIOTHH, JKOJIOTHH, IPHUPOIOIOIB30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTHH,  TICHXOJIOTUH,  BETEPUHAPUHU,  CEIBCKOTO  XO3SAHCTBA,  MHUIICBOU
POMBIIIUICHHOCTH, YTAYOJISATh MMO3HABATEIbHBIA MHTEPEC, HANPABJICHHBIN HAa OCO3HAHHBIH
BBIOOP COOTBETCTBYIOIIECH Mpodeccur M MPOAOKEHHE OMOJOTHMYECKOro oOpa3oBaHUs B
OpraHM3aIHsIX CPEeTHETO MPOGECCHOHATBFHOTO U BBICIIIET0 00Pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBO yacon DJIeKTPOHHbBIE
OBbIE
Ne ni/mn HauMeHoBaHMe pa3/ieJioB M TeM NPOrpaMMbI KOHTpOIbHbIE Mpakriueckne (im¢posnie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 b 1
HOIOTILL KaK Haykd https://m.edso00.ru/7f41c292
bubmuorexa [JOK
2 XK 2
MBLIE CHCTEMBI H X M3yHCHHC https://m.edso00.ru/7f41c292
bubmuorexa [JOK
b 2 :
3 HOTOTHA FOTeTiH 05 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 X 1 1
FMUHECKAZ Opratusaiiitt et 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
> CTpoeHHE 1 GyHKIHH KICTKH 8 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MPEBpaICHUE YHEPTHUHU B 9 1 bubnuotexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencrennas nngopmamus u peanusanus eé 9 05 bubnuoreka [IOK
B KIIETKE ' https://m.edso0o.ru/7f41¢c292
. bubmuorexa [JOK
8 JKHSHCHHBI LMK KICTKA 6 ! https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
9 CtpoeHre U GyHKIIMH OpTraHU3MOB 17 L5 https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
1 P 1.
0 a3MHOXKEHHE U pa3BUTHE OPraHU3MOB 8 ) https://m.edsoo.ru/7f41c292
11 ['eHeTnka — HayKa O HACIEACTBEHHOCTH U 9 05 bu6mmoreka [JOK
M3MEHYMBOCTH OPTaHU3MOB ' https://m.edso00.ru/7f41c292
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 bubnnorexa [IOK

https://m.edsoo0.ru/7f41c292
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bubmuoreka [JOK

1 1
3 3aKOHOMEPHOCTH U3MEHUYNBOCTHU 6 htts://m.edsoo.ru/7f41c292
bubmuorexa [JOK
14 Peneritica uesonexa 3 05 https://m.edso00.ru/7f41c292
bubmuorexa [JOK
15 CereKiis Opranusmon 4 . https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
16 buotexHomorus u CHHTETHYCCKAs: OMOJIOTUS 4 1 https://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
17 Pesepeiioe Bpems 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 1 13
11 KVIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne ni/nn HaumeHoBaHHe pa3aejioB H T€M MPOrPaMMbI KOHTpOJILHDIE TMpakriuecke (undpossie)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
1 3apokI€HUE U Pa3BUTHE 3BOJIOLNOHHBIX 4 bubmmnorexka HOK
Mpe/ICTaBICHU B OMOIOTHU https://m.edsoo.ru/7f41cc74
. bubmuoreka [JOK
2 Mukpo3Boironus U €€ pe3yabTaTbl 14 2 https://m.edso.ru/7fA1cc74
3 MaxkposBontonus B ¢€ pe3yIbTaThl 6 bubmorexa LIOK
P H pesy https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4 [IponcxoxkaeHue u pa3BUTHE JKU3HU Ha 3eMile 15 1.5 https://m.edsoo.ru/7fALecTA
bubnunorexa LIOK
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIOTeHE3 11 1 https://m.edso.ru/7fA1ccT4
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHM3MOB M HaJOPTaHU3MEHHBIX CHCTEM C 3 0.5 bubmorexa HOK
P . A pu ' https://m.edsoo.ru/7f41cc74
OKpYKaroIen cpeou
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bubnunorexa LIOK
! OpranH3mb 1 cpesia OOHTanHA o 15 https://m.edsoo.ru/7f41cc74
. bubnuorexa [JOK
8 IKOTIOTHA BUJIOB U IONYIAUMH d 0.5 https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
9 DKOJIOTUA cOO0IECTB. DKOJIOTHYECKHUE CUCTEMBI 12 0.5 https://m.edsoo.ru/7fA1ecT4
bu6nmoreka [IOK
10 buocdepa — rmobanpHas s3xocucTemMa 6 https://m.edsoo.ru/7f41ecT4
bubnuoreka [{OK
11 UYenoBek U OKpyKaromas cpeaa 5 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
12 P
C3CPBHOC BpeMi 8 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 1 7.5
INOYPOYHOE IINTAHUPOBAHMHE, 10 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uupposeie
Tema ypoka Kourpoabubie IIpakTnyeckue
n/n Bcero H3ydyeHusi oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
bu6nmoreka [JOK
bronorust kak KOMIUIEKCHAsI HayKa M Kak
1 5 1 https://m.eds00.ru/863e6122
HaCTh COBPEMEHHOTO obrliecTha https://m.eds00.ru/863e632a
. bubnmoreka [JOK
2 JKuBble CHCTEMBI M X CBOMCTBA 1 https://m.edsoo.ru/863e6122
3 YpoBHEBas OpraHu3aIus KUBbIX CHCTEM 1 bubmmorexa [JOK
P p 1 https://m.eds00.ru/863e6564
4 Hcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1 bubnuorexa [IOK
Knerounas teopus https://m.eds00.ru/863e674e
5} Metoabl MONEKYJIIPHOM U KJIETOUHOM 1 0.5 bubnmoreka [JOK
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6uonoruu. [IpakTnueckas padora «M3yuenue
METO/I0B KJIETOYHOW OMOJIIOTUI
(xpomarorpadus, snexrpodopes,
nuddepeHnraibHoe HEHTPU(YTHPOBaHUE,
ITLIP)»

https://m.edso0.ru/863e674e

6 XUMHUYECKUN COCTAB KIETKH bubmmorexa [JOK
https://m.eds00.ru/863e674e
7 MuHepanpHble BELIECTBA KIETKH, UX bubmumoreka [IOK
Ouosiornueckas poib https://m.edso0o.ru/863e674e
Opranuyeckue BeIecTBa KJIETKU — OeJIKU.
8 JlaGopaTtopHas pabora «OO0Hapyx eHue 0.5 bubmmorexa [JOK
. https://m.edsoo0.ru/863e6h72
0ETIKOB ¢ TOMOIIIBIO0 KAYECTBEHHBIX PEAKIINII»
9 CsoiicTBa, knaccuduxanys u GyHKuuu bubnnoreka [JOK
0enKoB https://m.eds00.ru/863e6b72
10 Oprannyeckue BeniecTBa KJIETKH — bubnuorexa [JOK
YIIEBOJIBI https://m.eds00.ru/863e6870
11 Oprannydeckue BenecTBa KICTKH — JIUIHIbI bubmmorexa LHOK
https://m.eds00.ru/863e6870
Hyxkneunossie kucnorsl. JIHK u PHK.
12 JlabopaTtopHast pabota «HMccnenoBanue 05 bubnuorexa [JOK
HYKJICHHOBBIX KHCIIOT, BBIACICHHBIX U3 https://m.edso00.ru/863e6d5c
KJIETOK Pa3NIUYHBIX OPTaHU3MOBY
13 Crpoenue u pyakuuu ATO. Jlpyrue bubnmoreka [JOK
HykieosuaTpudocharsr (HTD) https://m.edso00.ru/863e6d5c
14 CexsenupoBanue JIHK. Meronbl reHoMuKH, bubnuoreka [IOK
TPaHCKPUIITOMHUKH, IPOTEOMUKHU https://m.eds00.ru/863e6d5c
. bubnuorexa [JOK
15 Metozst cTpyKTypHOi GHosOrHI https://m.eds00.ru/863e6e88
bubnmoreka [JOK
16 Tunel knerok. [Ipokapuorndeckas kierka https://m.e dsogru 186366688
17 CtpoeHune 3yKapuoTUUYECKOM KIIETKH. 0.5 bubnuoreka [IOK
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[IpakTuyeckas padora «M3ydueHue cBoOicTB
KJICTOYHON MeMOpaHbI»

https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716c

bu6mmoreka [IOK

18 [ToBepxXHOCTHBIN ammapar KIETKH https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢c
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH. bubnmoreka [JOK
19 [TpakTnueckas padota «M3yueHue IBHKESHHS 0.5 https://m.edso0.ru/863e6ff0
LUTOIIa3MbI B PACTUTEIBbHBIX KIIETKAX» https://m.eds00.ru/863e716¢
[TosryaBTOHOMHBIE OpTaHOUIBI KIICTKH:
bubmuorexa [JOK
MUTOXOH/IPHH, TUIacTH IBL. JIabopaTopHas
20 5 1 0.5 https://m.eds00.ru/863e6ff0
pabota «lccnenoBanue mia3Monnsa u https://m.eds00.ru/863e716¢
JETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
bu6mmoreka [IOK
21 HememOpaHHbIE OpraHOU bl KJIETKH https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716c
bu6mmoreka [IOK
22 Crpoenue U GyHKIUH s7pa https://m.edso00.ru/863e6ff0
https://m.eds00.ru/863e716c
CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK bubnuorexa [JOK
23 sykapuot. JlabopaTopHas pabora «3yuenue 0.5 https://m.edso00.ru/863e6ff0
CTPOEHUS KJIETOK Pa3JIMYHbIX OPTaHHU3MOBY https://m.edso00.ru/863e716¢
ACCUMUIISIIINS ¥ TUCCUMUIISALINS — JBE
CTOpOHBI MeTabonu3Ma. Tumnsl oOMeHa
24 BeriecTB. JlaboparopHas pabota «3ydenue bubmmorexa [OK
B ' 13 PHAAD i https://m.eds00.ru/863e766¢
KaTaJTUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha
pUMepe aMHJIa3bl WA KaTalla3bl)»
DepMEHTAaTUBHBIN XapaKTep PeaKLun
KJIeTOYHOTO MeTabou3Ma. Jlaboparopras
bu6mmoreka [IOK
25 pabota «M3ydyeHnue GpepMeHTaTUBHOTO 0.5

PACHICIUICHUA TICPOKCHU A BOAOPOaAa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX>»

https://m.edso0.ru/863e766¢
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26

Benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

. bu6mmoreka [IOK
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB https://m.eds00.ru/86367¢98
bu6mmoreka [IOK
28 Porocutes https://m.edso00.ru/863e7c98
XemocuHTes. JJaboparopHas padota
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5 bubmmorexa LIOK
p pott ' https://m.eds00.ru/863e7c98
XEMOCHHTE32»
AHa’poOHbBIe OpraHu3Mbl. Buabl 6pokeHusl.
30 JlaGopaTtopHnas pabora «CpaBHEHHE bubmmorexa LIOK
patopHai p P https://m.edsoo.ru/863e7aae
MIPOLIECCOB OPOKEHUSI U JIBIXAHHSI
AspoOHBIE OpraHU3MBbL. JTaIlbI bubnuorexa [JOK
31
SHEPreTHYEeCKOro ooMeHa https://m.edsoo.ru/863e7aae
OHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.
32 Cunre3 AT®: padora nmpororHoit AT®D- bubamorexa LOK
P P https://m.edsoo.ru/863e7aae
CUHTA3BI
33 Peakmui MaTpraHOTO CHHTE3a bubmmorexa LIOK
H P https://m.eds00.ru/863e796e
. bubnuorexa [JOK
4 T — PHK
3 DAHCKPHITIIA == MATPHHHBII CHFTTES https://m.eds00.ru/863e796e
" bubnuorexa [JOK
35 Tpancsims i e€ oTaret https://m.eds00.ru/863e796e
36 KomupoBanue amunokucnot. Poias pubocom bu6mmoreka [IOK
B OMocuHTE3e Oenka https://m.edso00.ru/863e796e
37 Opranuzanys reHoMa y TpoKapuoT 1
JYKapHOT
38 MounekymnsipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y dYKapHoT
Bupycbl — BHeK/1€TOUHbIE POPMBI KUZHU U
bu6mmoreka [IOK
39 oOnuratHble napa3utel. [IpakTudeckas 0.5

pabota «Co3aHre MO BUPYCa»

https://m.edsoo.ru/863e7540
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40 BupycHsle 3a00s1eBaHus YelloBeKa, bubnuoreka [IOK
JKUBOTHBIX, PACTCHUH https://m.eds00.ru/863e7540
bubnnoreka HOK
41 HanotexHoyioruu B OMOJIOTHH U MEIUITIHE https://m.e dsogru 186367540
. bubnnoreka [HOK
42 A A3HEHHEIH T KISTKH https://m.edsogru/863e7dc4
. bubnmoreka [JOK
43 Marprriptii crrires JAHK https://m.edsogru/863e7dc4
Xpomocomsl. Jlaboparoprast pabota
44 «3y4eHne XxpoMOoCOM Ha FOTOBBIX 0.5
MUKpOTpenaparax»
bubnnorexa [HOK
45 flenetine KICTKA — MHTO3 https://m.edsogru/863e7dc4
Tunel kneTok. KapuokuHes U IUTOKUHES.
46 JlabGopaTtopHnast pabora «Habmrogenue mutosa 05 bubnuotexa [JOK
B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha https://m.edso0o.ru/863e7dc4
TOTOBBIX MUKpOIpenapaTax)»
47 Perynsinus »KU3HEHHOTO LIMKJIA KIIETOK bubmmorexa [TOK
https://m.edso0o.ru/863e7dc4
48 Opranu3Mm Kak eJuHOE 11eJI0€
49 Txanu pacrenuil. Jlaboparopnas pabota 05
«M3y4yeHne TKaHEeH PaCTCHUIN»
TkaHU )KMBOTHBIX U YEJIOBEKA.
50 JlaGopatopHas pabora «3yueHue TkaHeit 0.5
KUBOTHBIX»
Opransl. CucreMsl opranoB. JlaboparopHas
51 pabota «/3yueHnne opraHoB IIBETKOBOTO 0.5
pacTeHUs»
52 Omnopa Tena opraHu3MoB
53 JIBI>KeHNE OpraHu3MOB
54 [Tutanue opraHu3MoB
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ITuTanne Mo3BOHOYHBIX JKUBOTHBIX.

55 1
[InmeBapurenpHas cucTeMa 4enoBeKa
56 JpIxaHue opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa
58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1
59 KpoBeHocHasi cuctema mo3BOHOUHBIX 1
YKUBOTHBIX U YeJIOBEKa
60 Briienenue y opranuzMoB 1
61 3almura y OpraHu3MoB 1
62 NMMmyHHas cuctema yenoBeka 1
63 PazapaxkxuMoCTh U perynsius y OpraHu3MoB 1
64 ['ymopanbsHas peryssius 1 SHIOKPUHHAS 1
cHCTeMa KUBOTHBIX M YEJIOBEKa
bu6mmoreka [IOK
65 @DopMBbI pa3MHOKEHHUSI OPraHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6nmoreka [JOK
66 [TooBoE pa3zMHOKEHHE 1 https://m.edso0.ru/863e81h6
https://m.edso00.ru/863e831e
. bubnmnoreka [JOK
o Meiios L https://m.edsogru/863e7f4a
I'amerorenes. O6pa3zoBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora 1 05 bubnmoreka [JOK
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MHUKpOIIpEnapaTax»
69 HNunuBuayanbHOE pasBUTHE OPraHU3MOB — 1 bubnnorexka [JOK
OHTOTIEHE3 https://m.eds00.ru/863e8436
70 3akJiaJika OpraHoB M TKaHEH U3 1 bubmuoreka [JOK

3apOAbIIICBEIX JTUCTKOB

https://m.edso00.ru/863e8436
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Poct u pa3Butue xuBoTHBIX. JlabopaTopHas

bu6mmoreka [IOK
71 B .
pabora « I:IHBHCHHC MIPU3HAKOB CXOACTBA 0.5 https://m.edsoo.ru/863¢8436
3apO/IbIIIeH TO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXEeHME U pa3BUTHE PACTECHUI.
72 Jlaboparopnas padbora «CTpoeHre OPraHoB 0.5 bubmorexa LOK
PATOPHAL p p . p ' https://m.eds00.ru/863e8436
Pa3MHOKCHHUS BBICIIUX PACTCHUIN
Hcropust CTAHOBIIEHUS U Pa3BUTHUS TEHETUKU bubnmoreka [JOK
73
KaK HayKu https://m.eds00.ru/863e86f2
OCHOBHBIE ITOHATHS U CUMBOJIBI TEHETHKH. BuG 10K
nOIMoTeEKa
74 '
JlaboparopHuas pabota <<I[p030(1)I/IJIaUKaK 0.5 https://m.edsoo.ru/86386f2
00BEKT FeHETHYECKUX UCCIIENOBAHUI
3aKOHOMEPHOCTH HACJICIOBAHUS IIPU3HAKOB.
MoHOruopuIHOE CKPEIINBAHUE.
75 IT aKTI/Iquz:KaSI a6olT)a "U3zyuenue 0.5 bubmmorexa [TOK
P P i ' https://m.eds00.ru/863e8878
pe3yJIbTaTOB MOHOTHOPUIHOTO CKPEIIIMBAHUS
y apo3o¢uisr"
76 [{utonornyeckre OCHOBBI MOHOTHOPHTHOTO bubnmnoreka [JOK
CKpEIIMBaHUS https://m.eds00.ru/863e8878
77 AHanmmsupyroliee ckpenuBanue. Henonnoe bubnuoreka [IOK
JIOMAHUPOBaHUE https://m.edsoo.ru/863e8878
WrHOpUaHOE cKkpelmBanne. [IpakTnaeckas
78 21&160Tap«IJ/II3 eHI/I:e IIIe3 JleaTOBp 0.5 bubmmorexa [TOK
p yi pe3y ' https://m.eds00.ru/863e89a4
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30PUITBI)
79 [{uTonoruyeckrne OCHOBBI TUTHOPUTHOTO bu6mmorexa [IOK
CKpEIIMBaHUS https://m.edso00.ru/863e89a4
80 CleIUIeHHOE HACIEIOBAaHNUE IIPU3HAKOB bubmiorexa LIOK
1 a p https://m.edso0.ru/863e8c60
81 XpoMOCOMHAs TEOPUS HACIENCTBEHHOCTH bubmmorexa [TOK
p p a https://m.edso0.ru/863e8c60
82 I'enetrnka nona bubmiorexa HOK

https://m.edso00.ru/863e8c60
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bubmuoreka [JOK

83 I'eHoTHIT KaK 11E10CTHAS CUCTEMaA
H https://m.eds00.ru/863e8¢60

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS bubmumoreka [IOK
pacTeHuM, KUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863e8c60
N3MeHuYnBOCTh MpU3HAKOB. BuibI bubnnoreka [HOK

85
M3MEHYHUBOCTH https://m.edso00.ru/863e8efe

bu6mmoreka [IOK

86 MoaudukanroHHass K3MEHYMBOCTh

pupHKaL https://m.edso00.ru/863e8efe
BapuanvoHHBIH psa U BapUaliMOHHAS
kpuBas. JJaboparopHas pabota

87 «HccnenoBanue 3aKOHOMEPHOCTEN 05 bubnnoreka [JOK
MOIU(PUKAITMIOHHON H3MEHUYHNBOCTH. ' https://m.edsoo.ru/863e8efe
ITocTpoeHnne BapuallMOHHOTO psifia U
BApUALIMOHHON KPUBOI»

88 I'eHOTHIIMYECKAd U3BMEHUHUBOCTD. bubmuorexa [JOK
KomOnHaTuBHAsI ”3AMEHINBOCTD https://m.edso0.ru/863e8efe
MyrtannonHas U3MeHYHBOCTh. [IpakTuueckas

89 aborta «Mytauuu y a1po3oduisl (Ha 0.5 bubmmorera [TOK
P Yt y AP ' https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax)»
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. bubnnoreka [JOK

90
DONUTeHEeTHKA 1 SITUTCHOMHKA https://m.edso0.ru/863e8efe
I'enetuka yenoseka. [Ipaktuueckas pabora bubnuoreka [IOK

91 . 0.5
«CocraBiieHue U aHAJIU3 POJIOCTOBHOW https://m.edso00.ru/863e8d78

92 MeTo1bl METUITTHCKOM TeHETUKH bubmoreia HOK

s At https://m.eds00.ru/863e8d78
3HavYeHHE MEIUIIMHCKON TeHETHKH B
93 MPEIOTBPAIICHUH U JICUCHUH TEHETHICCKUX bubmoreia HOK
p p . https://m.edso0.ru/863e8d78
3a001eBaHUH YeJIOBEKa
OCHOBHBIE TIOHATHUS CEICKITHH. Eub 1OK
nonMmoTeKa
94 JlaboparopHnas pabota «3y4ueHue copToB 0.5

KYJIBTYPHBIX PACTEHUIN U IIOPOJ JOMAITHUX

https://m.edso00.ru/863e9214
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KHUBOTHBIX)

MeTopl CeNeKIIMOHHON pabOoTHI.

bu6mmoreka [IOK
95 JlaGopaTopHas pa6f)Ta «M3ydeHne MeTo10B 1 0.5 httos://m.edsoo.ru/863¢9214
CEJICKIIH PACTCHHID
OCTHKEHHS CEJEKIIMU PACTEHUI U
96 ﬁI/IBOTHHX IT aKTI/II;[leCKIE)lH abora 1 bubmmorexa [JOK
| PAKTITHRCKAA p https://m.eds00.1u/86369214
«IIpuBHBKa pacTeHHI»
97 CoxpaHeHue, U3y4eHUEe U UCIIOIb30BAHUE 1 bubnmoreka [JOK
TEHETHYECKUX PECYPCOB https://m.eds00.ru/863e9336
98 KoHTtposbHas padota 1 1 bubnunoreka [JOK
https://m.eds00.ru/863e9336
buotexHosiorust Kak Hayka u 0Tpacib
99 npousBojicTBa. [IpakTudeckas padora 1 0.5 bubmmorexa [JOK
P ACTBA. 1P P ' https://m.edso00.ru/863e9336
"N3yueHne 00bEKTOB OMOTEXHOIOTHH"
100 OCHOBHbIE HAIIPABJICHUS] CUHTETUYECKOMN 1 bubnnoreka [JOK
6uosorun https://m.eds00.ru/863e9336
101 XPOMOCOMHAs U TeHHAsi NHKCHEPHSL. 1 bubnnoreka [JOK
MeaunuHckue OMOTEeXHOIOTUU https://m.eds00.ru/863e9336
102 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 1
3HAHUM Kypca OUOIOTUr
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 13.5
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero H3ydyeHusi oOpa3oBaTeIbHbIE
padoThl padoThI
pecypchl
bubmuoreka [JOK
! JposmionnonHas reopis 1. Japaiia 1 https://m.edso00.ru/863ea20e
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9 JBroKyIre CUIbl 3BOJIFOLMHA BUIOB 110 Y. bubnmuorexa [JOK
HapBuny https://m.eds00.ru/863e9570

3 boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN U bubnnoreka [HOK
HUCKYCCTBEHHBIH OTOOP https://m.edso0.ru/863e9da4

4 ®opMupoBaHUE CUHTETUYECKON Teopun bubmumoreka [IOK
3BOJTIOINHU https://m.edsoo.ru/863e9da4

5 DTarnbl HBOJIIOIMOHHOTO IpoLecca: bubnnoreka HOK
MHKPOIBOIIOLMS U MAKPOIBOJIFOLIUS https://m.edsoo.ru/863e9cle

5 [Tonynsauust — sneMeHTapHas €AUHUALIA bubnuoreka [IOK
3BOJIIOLUU https://m.edsoo.ru/863e9cle
3aKOH r€HETUYECKOTo paBHOBecus JIx.

7 Xapnu, B. Baiin6epra. Jlaboparopnas 05 bubnuorexa [JOK
pabota «BbIsBICHHE U3MEHUUBOCTH Y https://m.edso00.ru/863e9cle
0co0eil OaHOTro BUA»

8 DOnemeHTapHbIe (HaKTOPBI IBOIOLNU bubamorexa LOK

https://m.edso0.ru/863e9da4

9 DddekT ocHoBarenst. IPpdexT OyTHIIOUHOTO bubnuorexa [JOK
TOpJIbIIIKa https://m.edso0.ru/863e9da4

10 Murparuu. M30msmuu nomysisiui: bu6nmoreka [JOK
reorpaduueckasi, OnoJIoruyecKas https://m.edso0o.ru/863e9da4

1 EctecTBeHHBIIT 0TOOP — HAMpPaBIISIOIIHIA bubnmnoreka [JOK
(baxTop BOIOLUN https://m.eds00.ru/863e9ed0

. bubnuorexa [JOK

12 Tonosoit otoop https://m.eds00.ru/863e9ed0
[IpucnocobaeHHOCTh OPraHU3MOB KaK

13 pe3ynbTaT MUKpodBomonmn. JlaboparopHas 05 bubnuorexa [JOK
pabota «3yduenue apomopdo3oB u https://m.edso00.ru/863e9fde
UANOATANTAIUN Y PACTCHUH U KUBOTHBIX)»

[Ipumeps! mpucnocodIeHU y OpraHu3MOB: BuGmrorexa LOK

14 Mopdooruueckue, HU3noI0ru4ecKue, 0.5

OMOXUMHUYECKHUE, ITOBEICHUYECKHUE.

https://m.edsoo.ru/863e9fde
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JlaboparopHas pabota «IIpucnocoGnenus
OpTraHu3MOB U UX OTHOCHUTCJIbHAA
1[EJIECO00PA3ZHOCThY

Bun, ero kpurepuu u CTpyKTypa.

15 JlaboparopHas pabota «CpaBHEHUE BHIOB 0.5
10 MOP(OJIOTUIECKOMY KPUTEPHIO)
16 CtpykTypa BUaa
17 BunooOpa3oBanue Kak pe3ynbTar bubnmoreka [JOK
MUKPOIBOJIOLUN https://m.edso00.ru/863e9cle
18 CBs13b MUKPOABOIIONHUH U ATTHIEMHOJIOT U bubmorexa LHOK
p a https://m.edso00.ru/863e9cle
19 Makpossomtonus. [TaneonTonornueckue bubnuorexa [IOK
METO/Ibl U3YUYEHHUSI IBOIOLIMHI https://m.edsoo.ru/863e9cle
20 buoreorpaduyeckue MeTOAbI U3yUEHUS bubnuorexa [JOK
3BOJIIOLUU https://m.edsoo.ru/863e9cle
OMOPHOIOTrMYECKHE U CPABHUTEIBHO-
21 MOP(OIOTHUECKIE METOIBI U3YUCHHUS bubmmorexa LHOK
P i https://m.edso00.ru/863e9cle
SBOJTIOIIH
MonexkyJsipHO-TeHETHYECKHE,
22 OMOXMMHYECKHE U MATEMATHYECKHUE METOIBI bubmmorexa [IOK
https://m.edso00.ru/863e9cle
W3YYEHUS HBOJTIOIIUN
bubmuorexa [JOK
23 OO011e 3aKOHOMEPHOCTH DBOJTIO
HHE 3AKOHOMEPHOCTH SBOTIOIHH https://m.edsoo.ru/863e9cle
24 AnantuBHas panuanusi. HepaBHOMEpHOCTH bubnmoreka [JOK
TEMIIOB DBOJIIOIUH https://m.edsoo.ru/863e9cle
o5 Hay4nble runoTe3sl NpOUCXOKACHUS KU3HU bubnnorexka [JOK
Ha 3emiie https://m.edso00.ru/863ea5a6
26 JloHay4HbIe IPEACTaBICHUS O 3aPOKICHUU bubnuotexa [JOK
JKU3HU https://m.edso00.ru/863ea5a6
27 OCHOBHBIE 3Tarbl HEOPTAHUYECKOU bubmorexa HOK

https://m.edsoo.ru/863ea5a6
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9BOJJIIOIIMH

28 ['umoTe3s! 3apoKICHUS KU3HU bubmmorexa [TOK
POXA https://m.edsoo.ru/863ea5a6
Uctopus 3emiin 1 METO/IbI €€ U3YUYCHUS.

29 JlaGopaTtopHas pabora «3ydueHue u 05 bubnunoreka HOK
OIIMCaHUE UCKOIIAEMBIX OCTaTKOB JIPEBHUX ' https://m.edsoo.ru/863ea5a6
OpPTaHU3MOBY

30 HavanbHbIe 3Tansl OpraHu4ecKoi IBOIOIHAN bubmmorexa [TOK

P t https://m.edsoo.ru/863eat6he
bubmuorexa [JOK

31 €]

SOOI Sy KapHoT https://m.edsoo.ru/863eat6he
OCHOBHBIE ITAITBI BOJIOIUN PACTUTEIIEHOTO

39 mupa. [Ipaktuueckas padora «M3yuenue 05 bubnuoreka [IOK
0COOCHHOCTEH CTPOEHHSI PACTEHUM Pa3HBIX ' https://m.edsoo.ru/863ea6be
OTJIETIOB)

33 OCHOBHBIE TaIlbl BOJIOIUHU )KUBOTHOTO bubnmnoreka [JOK
Mupa https://m.edso0.ru/863ea6be
DBoJroIus KUBOTHBIX. [IpakTrueckas

34 abota «3ydeHne ocoOeHHOCTEH CTPOSHHS 0.5 bubmmorexa [OK
P v P ' https://m.edsoo.ru/863eat6hbe
MO3BOHOYHBIX JKUBOTHBIX)

bu6mmoreka [IOK

35 Pa3BuTHe )Xn3HM Ha 3eMIe 1O 3paM U https://m.edso0.ru/863eat6be
nepuoaam bubnnorexa [JOK

https://m.edso0.ru/863ea8bc

36 MaccoBbie BEIMUPaHUST — YKOJIOTUYECKUE bubnmoreka [JOK
KPHU3HCHI MTPOLIIIOTO https://m.edso00.ru/863ea48e

37 CoBpeMeHHBI YKOIOTUYECKUI KPU3UC, €T0 bubnmoreka [JOK
0COOEHHOCTH https://m.edsoo.ru/863ea48e
CoBpeMeHHas cucTeMa OpraHu4eckoro bubnnorexka [JOK

38
IIPOLLIIIOTO https://m.edsoo.ru/863ea48e

39 OCHOBHBIE CUCTEMATUYCCKHE TPYIIIBI bubmuorexa [JOK
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OpraHu3MoOB https://m.eds00.ru/863ea48e
40 AHTpOIOJIOrus — HayKa O 4eJOBEKe bubmorexa LOK
p K https://m.edsoo.ru/863eac2c
Pa3BuTune npeacTaBieHui 0 IPOUCXOKIACHUN bubnunoreka HOK
41
JelnoBeKa https://m.edsoo.ru/863eac2c
MecTo uenoBeka B CHCTEME OPTaHHYECKOTO
42 mupa. JlaboparopHas padora «/3yuenue 05 bubnmoreka [JOK
0COOEHHOCTEH CTPOEHUS CKelleTa YeJIOBEKa, ' https://m.edso0.ru/863eac2c
CBSI3aHHBIX C MPSIMOXOKICHUEM)
43 JIBYOKyIIME CHIIBI aHTPOIIOICHE3a bubmorera [JOK
yu p https://m.edsoo.ru/863ead44
CooTtHorieHne OMOJOTUYECKUX U bubnuorexa [JOK
44
COIMATBHBIX (PaKTOPOB B aHTPOIIOTCHE3E https://m.edsoo.ru/863ead44
45 OCHOBHBIE CTaJIUH aHTPOHOreHe3a bubmmorexa [TOK
A p https://m.edsoo.ru/863ead44
46 ITanmeoreHeTnka U NajleOreHOMUKA bubmmorera [TOK
https://m.edsoo.ru/863ead44
47 IBOJIIOHUS COBPEMEHHOTI'O YEJIOBEKA bubmmorexa [IOK
H p https://m.edsoo.ru/863ead44
Yenoseueckue pacel. [IpakTuueckas padoTa
48 «3yuenue 3K01?10rﬂqeclzcnx ajarnra 15171 0.5 bubmmorexa [TOK
i s H ' https://m.edsoo.ru/863eaea?
YyeJIoBEKA»
49 MeXIuCIUIITMHAPHBIE METOTbI bu6mmorexa [IOK
AHTPOIIOJIOTUH https://m.edsoo.ru/863eaea2
50 3apokIeHUE U Pa3BUTHE KOJIOTHU
Mertonsl skonorun. JlaboparopHas pabota
51 «3y4yeHne MeTOJI0B HKOJIOTUYECKUX 0.5
HCCIICIOBAHMI
59 3HauyeHNe YKOJIOTUYECCKUX 3HAHUM I
YyeJIoBeEKa
53 Dxosiorudeckue hakTopbl bubmuorexa [JOK
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https://m.edsoo.ru/863eafec

Abuotnueckue paxkropsl. CBeT Kak
sKoyoruueckuit paxrop. Jlaboparopuas

bubmuorexa [JOK

>4 pabota «BpIsiBIeHHE MPUCTIOCOOTECHII 05 https://m.edsoo.ru/863eafec
OPraHU3MOB K BIIUSTHUIO CBETa
AbGuotnueckue pakropsl. Temmneparypa Kak
55 sKkosiornueckuii pakrop. JlabopaTopHas 05 bubnnoreka [HOK
pabota «BpIsiBIeHHE TPUCTIOCOOTECHUI https://m.edsoo.ru/863eafec
OPTaHW3MOB K BIIMSIHHIO TEMITEPATYPhD»
AbuoTrueckue pakropbl. BiakHOCTh Kak
sKosiornueckuii pakrop. JlabopaTopHas bubnunoreka [JOK
56 0.5
pabota «AHaTOMUYECKHE OCOOCHHOCTH https://m.edsoo.ru/863eafec
pPACTeHHIA U3 PA3HBIX MECT OOUTAHUS)
bubmuorexa [JOK
> Cpeatsl OOHTAHs OPraiHMOB https://m.edsoo.ru/863eafec
58 Buonorndeckne puTMbl
bu6mmoreka [IOK
> HKU3HEHHEIE QOPMBI OPraHH3MOD https://m.edsoo.ru/863eafec
bu6mmoreka [JOK
60 brotieckhe paxrope! https://m.edso00.ru/863eb348
3HaueHue OMOTHYECKUX B3aUMOACHCTBUN
61 JUIsl CYILIECTBOBAHUS OPIaHU3MOB B CpeJie bubmmorexa [JOK
https://m.eds00.ru/863eb348
obutaHus
62 DKONOTUYECKHIE XapaKTEPUCTUKHU TOMYIISAIUN
OcCHOBHBIE TIOKA3aTeIIN TOMYJISIIHHN:
63 YUCIIEHHOCTb, TUIOTHOCTD, BO3pAcTHAS U
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOMYJISIIUN:
64 POXKIAaEMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIHH
65 Okojoruyeckas CTpyKTypa NONyJIsaLun
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66

JInHaMuKa MOMYJISIUU U €€ peryisaius

KpI/IBBIe pocCTa YHUCICHHOCTH IOIMYJIAIIUH.

67
KpuBble BbIKMBaHUSA
Dkonoruyeckas Hua Bujaa. JlaboparopHas
68 pabota «IIpucnocobaeHus: CeMsiH pacCTeHHIA 0.5
K PACCEIICHUIO»
69 Bun xak cucrema nomynsuuit
70 3aKOHOMEPHOCTH NOBEJCHUS U MUTPALUii
KUBOTHBIX
bu6mmoreka [IOK
71 Co00111eCTBO OPraHUu3MOB — OHOIICHO3 https://m.edsoo.ru/863eba6a
72 DKocucTeMa Kak OTKpbITas cucTeMa bubmmorexa LOK
https://m.edsoo0.ru/863eb46a
73 KpyroBoport BeIiecTB 1 OTOK SHEPTUU B
JKOCHUCTEME
74 OCHOBHBIE TIOKA3aTEeIH HIKOCUCTEMBI bubmmorexa [OK
https://m.edso0.ru/863eb46a
75 DKOJOTUYECKHE MUPAMUJIbI
76 W3meHeHus coo0I1IecTB — CYKIIECCHH
77 [TpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI O3€P bubnnoreka [JOK
1 peK. DKOCHCTEMBI MOPEN U OKEAHOB https://m.eds00.ru/863eb46a
78 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI bubmuoreka [IOK
TYHJIP, JIECOB, CTENEH, ITyCTBIHb https://m.edso0.ru/863eb46a
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI
80 Ypb6oskocucremsl. [IpakTuueckas pabora 05
«M3ydenue u onrcaHue ypoOIKOCUCTEMBI
3akoHOMEpHOCTH (HOPMUPOBAHHS OCHOBHBIX
81 B3aUMOJICVCTBUI OPraHU3MOB B
9KOCHCTEMAX
82 MexaHu3Mbl BO3AEHCTBUS 3arpsA3HEHNN
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pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MONYJILIUOHHOM U
HKOCHUCTEMHOM YPOBHSX

83 buocdepa — obmeranerapuas 0607109Ka bubnnoreka [HOK
3emiun https://m.edsoo0.ru/863ebb5e
84 VYuenue B. W. Bepnazackoro o 6uochepe Etilfsﬂ;lrztﬁ)groug 63ebb5e
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orocheps Etilfsﬂ;lrifciigroug 63ebh5e
86 KpyroBopots! BeniecTs u bubnnoreka [JOK
OMOreOXNMHUYECKUE IIUKIIBI https://m.edsoo.ru/863ebd16
87 3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI bubnuorexa [JOK
CylIu https://m.edso00.ru/863ebd16
. bubnuorexa [JOK
88 YeroitunBocts Grochepe! https://m.edsogru/863ebd16
89 DKOJIOTUYECKHE KPU3UCHI M UX TPHUYNHBI
90 BosneiicTBue yenoseka Ha Guocdepy
o1 AHTpPONIOT€HHOE BO3/ICHCTBHE HA
PACTUTENbHBIA U )KUBOTHBIM MU
Oxpana npupoel. OCHOBHBIE TPUHITUTIBI
92 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U
TIPHPOJIBI
PannonansHOE MPUPOIONIOIB30BAHHUE U
93 COXpaHEeHHEe OMOJIOTHYECKOT0 Pa3HOOOpasus
3emiu
94 KonTponsHas pabora
95 O6006menue mo Teme «MHUKPOIBOTIONHUS U €€
pE3yIBTATHI»
9% O606menne o Teme «MaKpOIBOTIOIUS U €€

pe3yabTaThbI»
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O606menne o Teme «lIpoucxoxaeHue u

97 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O606menue o Teme «IIpoucxoxaeHue 1
YeJIoBeKa — aHTPOIIOTCHE3»

99 O06o06mIeHne o Teme «IKOJIOTHS — HayKa O 1
B3aWMOOTHOIICHHUSX OPTaHU3MOB)
O606mienne o Teme «Opranu3Mbl U cpeaa

100 1
ooUTaHUS»

101 O6o6meHIEe 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHF

102 O606menne o Teme «buochepa — 1
ri1o0anbHast IKOCUCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* buosorus, 10 knacc/ Beiconkas JI.B., e .M., PyBunckuit A.O. u npyrue; noj
penakmueit [llymuoro B.K., JIpimmuia .M., AkiimorepHoe o61iectBo «31arenbcTBo
«ITpocBenieHue»

* buonorwus, 11 xkmace/ bopoaun I1.M., Apmvmur .M., Cabnauna O.B.; mox penakinuei
[Iymuoro B.K., Ipivmuia .M., Akmmoneproe o6miecTBo «M3marenscTBo
«IIpocsenieHue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. MeTtonuueckue peKOMEHAAIMH AJ1sl 00pa3oBaTeIbHBIX opranu3anuii Kpacnogapckoro
Kpasi O IpenojgaBaHuu npeamera "buonorns”

2. KoMIIeKThI TECTOB MO OHMOJIOTHH 110 OCHOBHBIM TeMaM Kypca 6, 7, 8,9, 10, 11 kiaccos
3. Kommekr 3amganuii moaroroBku k EI'D no 6uosnoruu 11 kinace

4. KomnploTepHbIE MPE3CHTAINH K ypokaM Ouosioruu 5-11 kimacchl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. buonorus. Bech mkonbHbIi Kypc. boranuka, 30010r1s, aHaTOMUS, GU3HOJIOTUS
yesioBeka 1 obmias ouosorus. Jljis abuTyprueHTOB, CTAPIIEKIACCHUKOB U YUUTEIIEH.
2. NnrepaktuBHOE yueOHoe nocodue. «Harnsanas ouonorus. Pacrenus. bakrepun.
['pulsbL.».

3. NurepaktuBHOe yueOHoe nocobue. «Harmsanas ouonorus. Yenosek. CtpoeHue tena
YEJIOBEKay.

4. NatepakTuBHOE yueOHOe mocodue. «Harnsanas 6uonorus. JKuBoTHbIE».

5. Onexrponnsie npuinoxenus Jlunus YMK B. B. ITaceunuka. buonorus (5-9)
Hcrounuk: https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-
pasechnika-biologiya-5-9/?DOWNLOAD=Y.

6. https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
7. http://school-collection.edu.ru

8. http://fcior.edu.ru

9. http://bio.1september.ru/
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