MYHULUUMANBHOE

BIOXKETHOE ~ OcHoBaHue: MHOO
OBLWEOBPASOBATE haccmoTpeH aToT

TIbHOE LLOKYMEHT

YYPEXIOEHWE "
CPEK‘['?'HHH MecTononoxeHue:

OBLLUEOBPA30OBATEMECTO NoANMCaHus
NbHAS WKONA Hata: 2023.12.24
MOCENKA MAPUEL|"21:48:46+03'00'

MunucTepcTBo 00pazoBaHus u Hayku Pecriybanku Mapwuii D5
AnmunucTpais Mapu-Typekckoro MyHHLMINAALHOIO paioHa
MBOY "Cpeanss obuieobpazoBaresibHas wkoaa nocénka Mapuen»"

PACCMOTPEHO: COI''TACOBAHO: YTBEPX]IAIO:

Ha 3acesanuu [1C 3am.aypexropa no YBP JIMPEKTOPLLIKOJIbI 7

[Tp Ne3 ot 23.08.2023r \ 4% (M.H.I'ymapoga) ’ 12X A ymapoes), <o,
23.0822023r 0 Ao723.082023r =

PABOYAS IPOTPAMMA
(ID 979038)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

st ooyvaromuxest 10 —11 kiaccos

VYuurens: Cyxux Hanexna Cepreesna

n.Mapuen, 2023r



INOACHUTEJBHASA 3AIINCKA

[Tporpamma no yuebnomy npenmety "buonorus” (manee - Ouonorus) Ha ypoBHE cpeqHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®denepanuny, @I'OC COO, Konnenuuu mnpernogaBaHus
yueOHOTro npenMeTa «bHoorus 1 OCHOBHBIX MOJIOKEHHH (heaepaibHON pabodel mporpaMMbl BOCITUTAHUS.

VYuebnsiii npeamer «buosorusy yriyonéanoro ypoHs nzydenus (10—11 kiracchl) sSBIsS€TCS OJJHUM M3 KOMIIOHEHTOB MPEIMETHON 001acTH
«EcrecTBeHHO-HayuHBbIe TIpeaMeThi». CormacHo monoxkeHusM ®I'OC COO npodunbHbIe y4eOHBIE TPEIMETHI, H3ydacMble Ha YrIyOJIEHHOM
YpOBHE, SABJISIIOTCS criocobom auddepeHunanuu o0ydeHus Ha ypoBHE CpelHero o0uiero oopa3oBaHus U MpU3BaHbl 00ECIEUYUTh TPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOIIMM, CPETHUM OOIINM, CPETHUM MPO(PECCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaXKAbIil U3 3TUX YU4eOHbIX
MIPEIMETOB JIOJKEH ObITh OPUEHTUPOBAH HAa MPUOPUTETHOE pelieHre 00pa3oBaTelIbHbIX, BOCIUTATENbHBIX U PA3BUBAIOIINX 33/1a4, CBSI3aHHBIX C
npodopueHTaIel 00yUJalOMMXCsl W CTUMYJIMPOBAaHHMEM HWHTEpeca K KOHKPETHOH O0JaCTH HAy4YHOTO 3HAHMSA, CBS3aHHOTO C OWOJIOTHEH,
MEIHUIIMHOMN, 3KOJIOTUEH, ICUXOJIOTHEH, CITIOPTOM UM BOCHHBIM JIETIOM.

[Tporpamma mo yuebHOMy npeamery "buonorus" maér mpepcraBieHue O LMW U 33ja4ax U3ydeHus yueOHoro npeamera «buomorns» Ha
yriayOn€HHOM YpOBHE, ONpeeNseT 00si3aTesibHOe (MHBapUAHTHOE) MPEIMETHOE COJIEp)KaHue, ero CTPYKTYpUpOBaHUE MO pasfielaM U TeMaw,
pacmpezelieHue 10 KjlaccaM, pEKOMEHAYET IOCJIEI0BaTeIbHOCTh M3yueHUs Yy4yeOHOro martepuaiga ¢ Y4E€TOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBsI3€H, JOTMKK Y4eOHOTO Mpolecca, BO3PACTHBIX ocoOeHHOoCTel oOywaromuxcsa. B mporpamMme mo Guonoruu peain3oBaH
NPUHIUI TPEEMCTBEHHOCTH C HM3y4YCHHEM OHOJOTMHM Ha YpPOBHE OCHOBHOTO 00IIero ooOpasoBaHus, Ojaromaps uYeMmMy NPOCMaTpUBACTCA
HAMpPaBIIEHHOCTh Ha TMOCIEAYIOUIee pPa3BUTHE OHOJOTHYECKHX 3HAHWI, OPUEHTHPOBAHHBIX Ha (HOPMHpPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUYECKOTO MBIIIICHUS, TPEACTABICHUH O 3710poBOM oOO0Opa3e >HM3HM, HAa BOCHHTAHHWE OEPEKHOro OTHOIIEHHS K
OKpy>Karolel mpupoHoi cpeze. B mporpamMme mo OmojoruM Takke MOKa3aHbl BO3MOXKHOCTH yuyeOHoOro mpeamera «buosorus» B peanuszanuu
tpeboBanuit ®I'OC COO K miIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U IpPEIMETHBIM pe3yjibTaTaMm OOydeHUs U B (HOpPMHpPOBAHHU
OCHOBHBIX BHMJIOB y4eOHO-IIO3HABATEIBbHOM AEATENIbHOCTH O0yYaroIIUXCsl M0 OCBOSHHMIO COZAEp)KaHUsl OMOJOrMYecKoro oOpa3oBaHUsl HA YPOBHE
cpenHero o0Iero oopa3oBaHusl.

VYuebublii npenMer «buonorus» Ha ypoBHE cpelHEro oouero oOpa3oBaHMs 3aBepllaeT OHMOJOrMYeckoe oOpa3oBaHHE B IIKOJIE U
OPUEHTUPOBAaH Ha pacIIMpeHHe U yriyOJieHWe 3HaHWM oOydaroumxcs O >KUBOM INPHUPOJAE, OCHOBAX MOJEKYJISPHOW M KJIETOYHOW OMoJoruw,
SMOPHOJIOTUU ¥ OUOJOTHH PAa3BUTHUS, TEHETUKHU, CETIEKIMH, OMOTEXHOIOIUH, BOJIFOLIMOHHOTO YUEHUS U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buonorusi» Ha yriyOJIeHHOM ypOBHE OPUEHTHMPOBAHO Ha IMOATOTOBKY OOYYarOIIMXCS K MOCIEAYIOLIEMY
MOJTyYeHHI0 OMOJIOTMYECKOro oOpa3oBaHHs B By3aX M OpPraHM3aLUAX cpeaHero npodeccruoHanbHOro odpaszoBaHus. OCHOBY €ro coJepKaHMs
COCTaBJISIET cHUCTeMa OMOJOTMYECKMX 3HAaHUM, MOJYYEHHBIX MPH HU3YyYEHUU OOYYAIOUIMMUCS COOTBETCTBYIOUIMX CHUCTEMATHUECKHUX Ppa3JIeioB
OMOJIOTMU Ha YpOBHE OCHOBHOro obmiero obpazoBanus, B 10—11 kmaccax 3TH 3HaHMS MONY4aroT pa3BUTHE. Tak, pPacHIMPEeHbl M YTIyOJieHbI
OMOJIOrMYeCKHEe 3HAHUS O PACTEHUSIX, KUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me 4YesloBeKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH, JOTIOJTHUTEIHHO
BKJIFOYEHbI OHMOJIOTMYECKHE CBEIEHHUS MPUKIAJAHOTO U TOMCKOBOTO XapakTepa, KOTOPbIE MOJKHO HCIOJIb30BaTh KAaK OPUEHTUPBI JUIA



nocjenyoomero Beibopa npodeccun. Bo3moxHa Taxke MHTErpanus OMOIOTHYECKUX 3HAHUHM C COOTBETCTBYIOIIMMHU 3HAHHMSAMH, MOJTYYCHHBIMH
00yYaroIuMUCs NPU U3y4EeHUH (PU3UKH, XUMUU, Freorpapuu U MaTeMaTHKH.

CrpykTypa mporpamMmsl 1o yueOHOMY mpeamety "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIN MOJIXObl K U3YYCHHUIO
o6uostoruu. CorjaacHo UM, U3y4aroTcs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTepHBbIE JUIsl KUBBIX CHCTEM PAa3HOI'O YPOBHS OPraHU3ALUU, IBOIIOLMU
OpPraHUYecKOro Mupa Ha 3emile, COXpaHeHHs OMOJIOTHYECKOro pa3zHooOpasus ruiaHeTsl. Tak, B 10 kiacce M3y4aroTcsi OCHOBBI MOJEKYJISIPHOW U
KJIETOYHOM Ouonoruu, 3MOpPHONIOrMHM U OWOJOTMM Ppa3BUTHS, TEHETHMKM M CEJIEKLMH, OWOTEXHOJOTMHM M CHHTETHYECKOH Ouosioruwy,
aKTYaIM3UPYIOTCS 3HAHUS 00YyJarommxcs Mo OOTaHUKE, 300JI0TUH, aHATOMUH, (u3nonorun 4enoseka. B 11 kimacce n3ydaroTcsi 3BOJTIOIMOHHOE
yueHHe, OCHOBBI 3KOJIOTHH U y4eHue o duocdepe.

VYuebublii npenmer «buonorus» npusBaH 00eCEUYUTh OCBOSHHE 00yYAOIIUMUCS OMOJIOTMYECKHX TEOPUIl 1 3aKOHOB, WICH, MPUHIIUIIOB U
IIPAaBUJI, JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAY4YHOM KapTHHBI MUpA, 3HAHUN O CTPOEHUH, MHOI000pa3HHu U OCOOEHHOCTAX KIIETKH,
OpraHu3Ma, IONYJIALINN, OWOIEH03a, SKOCHCTEMBI, O BBLIAIONINXCS HAYYHBIX IOCTIDKEHHSIX, COBPEMEHHBIX HCCIICOBAHUSX B OWOJIOTHH,
IPUKIIAJHBIX acleKTaX OMOJOrMYecKuX 3HaHWM. [[yid pa3BUTUA U MOAEpKaHUs UHTepeca 00ydaromuxcs K OMOJI0rUU Hapsily CO 3HAUUTEJIbHBIM
00BEMOM TEOPETHUYECKOTO MaTephajia B COJCpPKAHWW NPOTPaMMBI 10 OHMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBICHHS WU
pa3BUTHs TOW MM MHOM 00jacTh OMOJOrMM, BKJIAJJIOM OTEUECTBEHHBIX U 3apyO€KHBIX YYEHBIX B PELICHHE BAKHEMIIMX OMOJOTMYECKUX U
9KOJIOTUYECKUX TTPOOIEeM.

Lenp u3yuenust yuebHoro mnpeamera «buosiorus» Ha yriayOJ€HHOM ypOBHE — OBJIAJICHHE OOYYaIOUIMMHCSA 3HAHUSIMU O CTPYKTYpPHO-
(YHKIMOHATHLHON OpPraHU3aIMH KUBBIX CHCTEM Pa3HOTO PaHTa M MPHOOpPETeHNEe YMEHHH HCIIOIB30BaTh 9TH 3HAHUS B (DOPMUPOBAHUH HHTEpEca K
orpeieIEHHON 00J1acTH NPOECCHOHATIBHON NeSTeIbHOCTH, CBA3aHHOW ¢ OMOJIOTMEH, WM K BBIOOpPY y4eOHOro 3aBeACHHUs sl MPOOKEHHS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

JlocTrkeHue 1enu u3ydeHus yuyeoHnoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE 00€CIIEUMBAETCS PEIICHUEM CIIEeYIOIUX 3a/1au:

OCBOEHHE O0YUaIOIIMMUCS CUCTEMBbl OMOJIOTUYECKUX 3HAHHUI: 00 OCHOBHBIX OMOJIOIMUYECKHUX TEOPHSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTAX WU TMpaBHJaX, COCTaBJSAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYK KapTHHY MHpPA; O CTPOEHHUH, MHOTrooOpasuu H
OCOOCHHOCTSIX OMOJIOTMYECKMX CHCTEM (KJIETKAa, OpPraHu3M, MOMYJSIIUs, BHUJI, OuOreoneHo3, Ouocdepa); O BBLIAIOIMIUXCSH OTKPBITUAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

O3HaKOMJIEHHE OOy4aroluMxcs € METOJaMH [I03HAHHSA JKUBOM MPHUPOABI: HCCIEAOBATEIbCKUMU METOJaMH OWOJIOTMYECKUX HayK
(MOJIEKYJIIDHOM M KJIETOYHOW OHMOJOruM, 3MOPHUOJIOTMM M OUOJIOTHMHM Ppa3BUTHUS, T€HETHKH M CEJIEKIMH, OMOTEXHOJIOIMH W CHUHTETHYECKOM
OMOJIOT MM, NAJIEOHTOJIOTUH, SKOJIOTHH); METOJIaMU CAMOCTOSATEIBHOTO MPOBEIECHUSI OMOJIOrMUECKUX MCCIe0BaHUM B 1aOOpaTOpUM U B IPUPOJIE
(HabnroieHNe, U3MepeHHe, SKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaJIcHHE OOYYaIOUIMMUCS YMEHUSMH: CaMOCTOSITENIbHO HaXOAWTh, AHAIM3UPOBATh W HCIIOJIb30BAaTh OMOJIOTHYECKYIO WH(OpPMAIUIO;
MOJIb30BaTbCsl  OMOJIOTMUECKOW TEPMHMHOJIOTHEHl W CHUMBOJIMKOM; YyCTaHAaBIUBATh CBSI3b MEXKAY pa3BUTHEM OWOJIOTHM U  COLMAIBHO-
HKOHOMHMYECKUMU U IKOJIOTUYECKUMU MPoOIeMaMH 4eJI0BEYECTBA; OLIEHUBATh IOCJIEICTBUS CBOEH 1€ATEIHbHOCTH IO OTHOUICHHUIO K OKPY)KaroIen
NPUPOJHON cpeie, COOCTBEHHOMY 3[I0POBBIO M 3/0POBBIO OKPYXKAIOIIMX JIIOJEi; OOOCHOBBIBaTh M COOJIOAATh Mephl MPO(UIAKTUKH



MH(EKIMOHHBIX 3a00JI€BaHMA, TIPAaBUIIa TIOBEJICHUS B TIPUPOE U oOecrieueHus: 6e30MacHOCTH COOCTBEHHOM KU3HENCATEIIEHOCTH B UPE3BBIYaHBIX
CUTYyalUsAX MPUPOJHOTO U TEXHOI'CHHOI'0 XapaKTepa; XapakTepu30BaTh COBPEMEHHbBIE HAYUHbIE OTKPBITUS B 00JaCTH OMOJIOTUY;

pa3BuTHE y O0yYarOMMXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOILIECCe 3HAKOMCTBA C BBLAAIOIIUMHUCS OTKPBITHSIMH U
COBPEMEHHBIMU HCCIEIOBAaHUAMU B OWOJIOTHM, PEUIAEMbIMU €10 MpoOieMaMH, METOAO0JOrHeld OHMOJIOrMYEeCKOro MCCIEOBaHUs, MPOBEICHUS
HKCHEPUMEHTAIBHBIX UCCIIEIOBAHNHN, pEIIeHUs] OMOJIOTHUECKUX 3aj1a4u, MOJICTTMPOBAHUS OMOIOTHIECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYyYaroIIMXCsl LEHHOCTHOIO OTHOIIEHUS K JKUBOW NPUPOAE B LEJIOM M K OTACIbHBIM €€ OOBEKTaM M SBICHUAM;
(dbopMHpOBaHKE SKOJIOTMYECKOM, T€HETUYECKON TI'paMOTHOCTH, OOIIEH KyJIbTYpbl MOBEIEHHS B HPUPOE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpereHue 00ydJarOIMMUCSH KOMIIETEHTHOCTH B PAallMOHAIBHOM IPHPOJOIONIB30BAaHUH (COOIIOACHNE MPAaBHII MOBEACHUS B MPUPOJIE,
OXpaHbl BHJIOB, 3KOCUCTEM, OHOCOEpbI), COXPAHEHHUH COOCTBEHHOIO 3J0POBbS U 3/0pOBbSl OKPYKAIOUIMX JroAeH (coOuoleHus Mep
npodMIaKTUKK 3a00JeBaHui, oOecrieueHrue Oe30MacCHOCTH JKU3HEICSTENFHOCTH B UYPE3BBIYAWHBIX CHTYALUSAX MPHPOTHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE UCIOJIb30BAHUS OMOJIOTMUECKUX 3HAHUIM U yMEHUI B TOBCEJHEBHOM KU3HU;

CO3JIaHME YCIIOBHH JJIsi OCO3HAHHOTO BbIOOpa OOYYArOIIMMUCS WHAWBUAYAIILHOW 00pa30oBaTeIbHON TpPAaeKTOPHH, CIOCOOCTBYIOUICH
nocienyoumemMy IpopeccuoHaIbHOMY CaMOOIIPEIEIEHUI0, B COOTBETCTBUU C MHIMBHIyalbHBIMU HHTEpECAMU U MOTPEOHOCTSAMHU PErHOHA.

OO11ee Yrcio 9acoB, OTBEICHHBIX HA M3YYCHHE OMOJIOTUM Ha YTIyOJICHHOM YPOBHE CpeIHEero oomero oopazoBanus, cocrapiser 204 daca:
B 10 kmacce — 102 vaca (3 gaca B Henenio), B 11 kimacce — 102 vaca (3 gaca B Hezemo).

OT0op OpraHm3aMOHHBIX (OPM, METOAOB U CPEACTB OOyUeHHUs OMOJIOTUM OCYHIECTBISIETCS C y4ETOM CHenu(UKHA €ro Coiep)KaHus U
HaNpaBJICHHOCTH HA IPOIOJKEHHE OUOJIOTMYECKOro 00pa3oBaHus B OpraHU3aLMsIX CPEAHEro Npo(ecCHOHANBHOTO U BhICLIEr0 00pa3oBaHusl.

O0s13aTenbHBIM YCIIOBHEM IIPU 00YYEHUN OMOJIOTUH Ha YriTyOIEHHOM YPOBHE SIBISICTCS IIPOBEIEHUE Ta00PATOPHBIX U MPAKTHYECKUX padoT.
Taxoke yuacTre 00y4aroUXcsi B BBIITOJHEHUN MTPOEKTHBIX M yUeOHO-HUCCIIE0BATENILCKUX PA0OT, TEMAaTHKA KOTOPBIX OIMpEeNseTcs yUUTeIeM Ha
OCHOBE MMEIOIINXCSI MATEPUATbHO-TEXHUIECKAX PECYPCOB M MECTHBIX TPUPOIHBIX YCIOBHIHA.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Coneprkanue MporpaMMBbl, BBIJIETIEHHOE KYpPCU8OM, HE BXOJIUT B MMPOBEPKY rOCy1apCcTBEHHON nToroBoi arrecrauu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OWONOTHS — KOMIUICKCHas Hayka. KpaTkas ucrtopusi pa3BuUTHs Ouojioruu. buonormueckue HayKd W H3ydaeMble UMHU
npo6sembl. DyHIaMeHTaNbHbIE, IPUKIIAJHbIE U MOMCKOBBIC HAYYHbIE UCCIIEIOBAaHUS B OUOIOTHH.

3nayeHue OWoOJOTMH B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4yHOW KapTHHbI Mupa. [Ipodeccun, cBs3aHHbIe ¢ OHUOIOTHEH.
3HaueHue OUOJIOrHH B MIPAKTUYECKON ACSITEIbHOCTH YeJIOBEKa: MEUIIMHE, CEIbCKOM XO035IIICTBE, MPOMBIIIIIEHHOCTH, OXPaHE MPUPO/IBL.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V. I'apseii, I'. Mennens, B. . Bepuanckuii, U. I1. [1aBnos, U.
N. Meunukos, H. 1. Basunios, H. B. Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuis! u cxeMbl: «CBsi3b OMOJIOTHH C PYTUMU HaykKaMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbI U UX U3Y4YeHHUE

XKusble cuctembl Kak mpeamer u3ydeHus Ouonoruu. CBOMCTBAa >KMBBIX CHUCTEM: €AMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh U
LEJIOCTHOCTh, CJIO)KHOCTb M YIOPSAJOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CAMOOPTraHM3alUs, CaMOBOCIPOM3BEICHUE, pa3JIpaKUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3aIMU KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIHN, MOMYJISLMOHHO-BUI0BOM, YKOCUCTEMHBIN
(Obuoreonenotuyeckuii), Ouocdepusniif. IIpomecchl, mpoucxoasimue B KUBBIX cucTeMax. OCHOBHbIE TpHU3HAKW XUBOro. JKu3Hb Kak (opma
CyIllECTBOBaHUA MaTepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alllH.

N3ydenne >xuBbIX cucteM. Metoasl Omonornyeckoil Hayku. HaOmroneHue, m3MepeHHe, SKCIEPUMEHT, CHCTEMaTH3allvsi, MeTaaHAJIH3.
[TonsiTue o 3aBucMMON M He3aBUCHUMOU mnepeMmeHHoM. [lmanmpoBanue skcnepuMmenTta. [loctaHoBka u mpoBepka runore3. HymeBas rumortesa.
[Tonstue BrIOOpKHM M €€ HOCTOBEpHOCTh. Pa3bpoc B Ouonormueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH MONYYEHHBIX pe3ynbTaToB. [IpudmHbBI
VCKa)XCHMS PE3yJbTaTOB HKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuipl 1 cxembl: «OCHOBHBIE TIPU3HAKU KU3HWY», «buonornyeckue cucremMbl», «CBONCTBA KUBOM Marepuu», «YpOBHU OpPraHU3alUU
XKUBOU MpUpoab», «CTPOEHHE XKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI OPraHOB YEIIOBEUECKOr0 OpraHu3May, «buoreoneHos»,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOU MPUPOIBI».

Ob6opynoBanue: n1aboparopHoe 000pyI0BaHUE JUIs TPOBEJCHNS HAOIIOACHUH, H3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnoib30BaHUE PA3IUYHBIX METOJOB MTPU U3YUYECHHUH KUBBIX CUCTEM.

Tema 3. Bnosnorus Kierku



Kretka — cTpykTypHO-(OYHKIIMOHATIbHAS SAMHHIIA )KUBOTO. McTopust oTkpeiTUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounast reopus
(T. llIBanu, M. IIneinen, P. Bupxos). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOMN KJIETOYHON TCOPUH.

Metoabl MOJEKYJISPHOW H KJIETOYHOW OHONOTMH: MHUKPOCKOMMs, Xpomarorpadus, 31eKTpodopes, MeToJ MEUYeHBIX AaTOMOB,
muddepeHranbHOe HEHTPUPYTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposannvlx Kiemox. JIEKTPOHHAs MHUKPOCKOIMS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabnuue! u cxemsl: «CBETOBONH MUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOI, «VICTOpHS pa3BUTHUS METOA0B MUKPOCKOIIMM.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENnapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPUAIBHBIX KJIETOK.

IIpakTuyeckasi padora «/3ydeHne METOAOB KIETOYHOM Owosorun (Xpomartorpadus, dsyekTpodopes, muddepeHuanbHOe
ueHtpudyruponanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHMMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpO- M YJIBTPAMHUKpPO3JIEMEHTH. Boma m €€ ponp Kak pacTBOpUTENsS, peareHTa, ydacTue B
CTPYKTYPUPOBAHUM KJIETKH, TEIUIOpEryssiiui. MuHepalibHble BEIleCTBa KJIETKHU, UX OHojoruyeckas poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BeiecTBa KiIeTku. buonorndeckue monmumepsl. benku. AMUHOKHCIOTHBINA cocTaB 0enkoB. CTPYKTYphl OEITKOBOW MOJIEKYJIHI.
IlepBuynas cTpykTypa Oenka, MenTHIHas CBA3b. BTopuuHas, TpeTuuHas, 4yeTBepTHYHas CTPYKTypbl. [leHarypamus. CBoiicTBa OenKOB.
Knaccudukanus 6enkoB. buonorunueckue GpyHKIuu 6emKoB. [lpuonsi.

VYraeBoasl. MoHOcaxapuisl, Jucaxapuiibl, oJIMrocaxapusl U noaucaxapuabl. OO MmaaH CTpoeHus U (PU3MKO-XMMUYECKHE CBOMCTBA
yrieBoAoB. bruonornueckue GyHKIMH yriieBOIOB.

Jlumuapl. TunpodunsHo-ruapodoOHble cBoicTBa. Knaccudukaums nununos. Tpurnunepuabl, (HocGonunuisl, BOCKH, CTEPOHJBI.
buonornueckue @ynkuun nunuaos. OOmMe cBoiicTBa OHMOJIOTMYECKMX MeMOpaH — TEeKydecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MIOJIYTIPOHUILIAEMOCT.

HyxneunoBbie kucnotel. JIHK u PHK. Crpoenue HykinenHoBbix kucinoT. Hyxneotuapsl. Ilpunnun kommementapHoctu. IIpaBuio
Yapradda. Crpykrypa JJTHK — nBoitnas cnupans. Mectonaxoxaenue u ouonoruueckue Gynkmuu JJHK. Buast PHK. ®ynxiuu PHK B kiertke.

Crpoenue monekynbl AT®. Makpospruyeckue csizu B Mosiekyine AT®. buonornueckue ¢pynknun AT®. BoccTaHOBIEHHBIE TEPEHOCUHKH,
ux (yHKIMHU B KIeTKe. Jpyeue nyxneosuompugocpamor (HT D). Cexsenuponanue JJHK. Memoowv: cenomuku, mpanckpunmomuxu, npomeomuxu.

CtpykTypHast OuoJIOTHS: OHMOXMMHUYECKHE W OMO(DU3MYECKHUE HCCIIENOBAHMS COCTaBa W TMPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYII.
Mooenuposanue cmpykmypol u @Qyukyui OUOMONEKYN U UxX Komniekcos. Komnviomepuwiti Ouzaiin u opeanuyeckuil cunmes OUOMONEKYL U UX
HeNnpupoOOHbIX AHAO208.

JdemMoHcTpanuu

[Moptpertsr: JI. [Tonmunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxmun, ®. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHne XMMHUYECKUX 3JEMEHTOB B HEXXHMBOW IpuUpone», «PacmpeneneHne XMMHUYECKHUX D3JIEMEHTOB B KUBOU
MIPUPOJIEN.



Tabmuuer u cxembl: «llepmoguueckass Tabiuma XUMHYECKHX 3JeMEHTOB», «CTpOE€HHME MOJIEKYNbl BOAbI», «BemecTBa B cocraBe
opranu3zMoB», «CTpoeHue Mojekyibl Oenkay, «CTpyKTypbl OeIKOBOH MOJEKyib», «CTpOEHHE MOJIEKYN YIIIeBOAOB», «CTpOEHHE MOJIEKYI
Tunu0By», «HykiienHoBble KUCIOThIY, «CTpoeHue MoieKyinbsl ATO».

OO6opynoBanue: XUMHUYecKas ocy1a 1 000py10BaHUE.

JlaGopaTopnasi pabora «O0HapyxeHHEe OEITKOB C TIOMOIIBIO KAY€CTBEHHBIX PEAKITUIN.

JlaGopatopHas padora «/ccinenoBaHne HyKJI€MHOBBIX KUCIIOT, BBIICIEHHBIX U3 KJIETOK PA3JIUYHBIX OPraHU3MOB).

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunel KJI€TOK: SyKapHOTHYECKas U pokaproTHueckas. CTpyKTypHO-()yHKIIMOHAIbHbBIE 00pPa30BaHUs KIETKH.

Crpoenne npoxkapuoTudeckoil kinetku. Kierounas crenka Oaktepuili u apxeil. OCOOCHHOCTH CTPOEHUS TeTepOTPOPHON U aBTOTPOPHOI
IIPOKAPUOTHUYECKHUX KJIETOK. MecTO U posib IPOKAPUOT B OMOLIEHO3aX.

Crpoenne n (QpyHKIIMOHMPOBaHHE SYKAPHOTHYECKOHW KieTku. Ilmasmarmueckass memOpana (rurasmanemma). CTpyKTypa Iia3MaTHUECKOU
MeMOpaHbl. TpaHCIIOPT BELIECTB Yepe3 MIa3MaTHIeCKyl0 MeMOpaHy: naccuBHbIN (Auddy3us, ooneraénnas audys3us), akTUBHbINA (IEPBUYHBIN U
BTOPUYHBINA aKTUBHBIA TpaHcmopT). [lomynponunaemocts MmeMOpansl. Pabora HaTpuii-KanmeBoro Hacoca. DHIOUUTO3: MUHOIUTO3, (HaromuTos.
Ox3ouuto3. Kinerounas crenka. CTpykrypa v QyHKIUHM KJIETOYHON CTEHKH pacTeHuil, rpuOoB.

Huronnazma. Iluto3onb. Ilutockener. JIBmxenue unurorasMbl. OpraHouabl kiIeTkd. OnHOMEMOpaHHBIE OpPraHOWIBI  KJIETKH:
sHomnazmatrueckas cetsb (OIIC), annapar ["onbpku, TM30COMBI, UX CTpOeHUE U GYHKIKHU. B3auMoCBsA3b 0lHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
Crtpoenue rpanyisipHOTO petuxkyinyma. Mexanuzm unanpasnenus oeixkos ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'maaxuii (arpaHynspHBI) dHIOMIIa3MaTHYeckuil petukynyM. CekperopHas QyHkuus anmnapara [onbmxu. Moougukayus 6enxoe 6 annapame
Tonvoorcu. Copmuposxa benxos 6 annapame 1 01v0xcu. TpancnopT BellecTB B KieTke. Bakyonu pacTutenbHbIX KiaeTok. Kinetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOW/ABI KIETKH: MHUTOXOHJPUH, MIacTUAbL. IIpoucxoocoenue mumoxonopuii u naacmud. Cumobuocenes (K.C.
Mepeoickosckui, JI. Mapeynuc). Ctpoenne u GYHKIMH MHUTOXOHApPWUW W TuiacTua. [lepBuuHble, BTOPUYHBIE U CJIOXKHBIE TUTACTHJIBI
(OTOCUHTE3UPYIOIIUX 3YKapHOT. XJIIOPOILIACThI, XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIUX PACTEHUI.

HememOpanubie opranouasl kieTku CrtpoeHne M (YHKIUMHM HEMEMOpaHHBIX OpPraHOWJOB KJIETKU. Pubocombl. [lpomescymounvie
Gunramenmol. MuxkpodunaMeHTsl. Axmunosvie mukpoghuramenmoi. MplIIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHBIX KIEmOK.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHHEe U JIBUKEHHE XIYTHMKOB W pecHHMYEK. MHKpOTpyOOuku nuroruiasmsel. LlenTpuons. benku,
accoyuuposanuvie ¢ MUKpOQUIaMeHmamu u Muxpompyooukamu. Momopusvie benxu.

Anpo. Obonouka sapa, XpOMATHH, KapHoIUIa3Ma, SAPBIIIKH, UX CTpOeHHE U QpyHKUIMH. SnepHbli OenkoBblid MaTpukc. [IpocTpaHncTBeHHOE
pacroyio’keHre XpoMoCcoM B MHTep(a3HOM siaipe. Jyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJunamuxa sa0epHotl 000104KU
6 mumo3e. foepuwiilt mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHoT (pacTUTENbHOM, )KUBOTHOI, IpUOHOI).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.



Tabmuuer u cxembl: «CTpOEHHE JYKApUOTHYECKOW KIETKH», «CTpoeHHe >KUBOTHOH KiIeTKW», «CTpOEHHE PpacCTUTEIbHON KIETKHY,
«CTpoeHre MUTOXOHAPUNY, «Sapo», «CTpoeHHe MPOKAPUOTHUECKOM KIETKI.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTepHUAIbHBIX KIIETOK.

JlabGoparopHas padora «/3yueHue cTpoeHHs KJIETOK pa3uyHbIX OPraHU3MOB).

IIpakTuyeckas padora «/3ydeHne CBOUCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopHas pa6ora «lccnenoBanue mia3Monn3a 1 Jeria3Moin3a B PaCTUTENIBHBIX KIIETKaX».

IIpakTnyeckas padora «/3ydyeHue ABUKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPruM B KJIeTKe

AcCUMWISIIASL ¥ TUCCUMIUIALAS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEHa BEmIeCTB: aBTOTPO(MHBIN M TeTepOoTpOHBIA. YdacTue
KHCIIOpo/ia B OOMEHHBIX Mpoleccax. JHepreTuueckoe obecrneueHue kietku: mnpespamienne AT® B oOMeHHbIX mpoueccax. DepMeHTaTUBHBIN
XapakTep peakuui KiaeTouHoro Meradonuizma. depMeHTHI, X CTPOCHUE, CBOMCTBA U MexaHu3M aercTBus. Kodepmentsl. Otnuuns GepMeHTOB OT
HEOPraHMYECKUX KaTanu3aTopoB. benku-akTuBaTopsl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUN OT Pa3IUYHBIX
(hakTopoB.

[lepBUuHBIil CHHTE3 OpPraHWYECKUX BEIIECTB B KieTKe. MDOTOCUHTE3. AHOKCUCeHHBIN U OKCUSeHHbIU @omocunme3 Yy Oaxkmepuil.
Csemocobuparowue nuemenmyl U NUSMeHMbl peakyuoHHo2o yenmpa. Poib xmoporactoB B mpouecce GpotocunTe3a. CBeToBast 1 TeMHOBast (ha3bl.
@omoovixanue, C3., Cs u CAM-munsr ¢omocunmesa. IlpogyktuBHOCTH (oTOCHHTe3a. BrusHue pa3nnyHbiXx (aKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHte3. PazHooOpasue opraHu3MOB-XEMOCUHTETUKOB: HUTPUPUIIUPYIOIIHE OAKTEpUH, KeJle300aKTepUn, cepoOaKkTepru, BOIOPOIHbBIE
OakTepun. 3HaYCHNE XEMOCHHTE3A.

AmnaspobHble opranu3mbsl. Buabsl Opoxenus. [IpoaykTsl OpoxKeHUs: U X UCIOJIb30BaHUE YEIOBEKOM. AHAa3pOOHbIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpraHu3MBbl. DTarnbl SHepreTudeckoro oomena. [loaroroButenbHbli 3Tan. [MUKoIN3 — 6€CKUCIOPOAHOE pacleINIEHHE ITIFOKO3bI.

buonoruueckoe okuciieHHe, WM KJIETOYHOE AblxaHue. Ponb MHUTOXOHApPHUI B mpoleccax OMOIOrMueckoro okucieHus. lluxkmmueckue
peakuuu. OkucnurenbHoe (ochopuinpoBanue. uepeus membpannozo epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmaswi. [IpeumyiecTBa a3poOHOro MmyTH 0OMEHa BEMIECTB Tepe i aHadpOOHBIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdemoncTpanuu

[optpetsr: [Ixk. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutyenn, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCUHTE3Y, «IHEpreTHUecKuil ooMen», «buocunres 6enkay», «CTpoeHue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBaHUE I IPUTOTOBIEHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3yueHne KaTaIUTHYECKOI aKTUBHOCTH (PepPMEHTOB (Ha MpUMepe aMUiIa3bl MM KaTajla3bl)».

JlabopaTopHas padora «/3ydeHne pepMEHTaTHBHOTO pACIISIIIICHHUS TTIEPOKCHIA BOJOPO/Ia B PACTUTEIHHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TTPOIIECCOB OPOKECHUSI U IBIXAHUSI.



Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KiIeTke

Peakuun wmartpuuHoro cunresa. [IpuHOMI KOMIUIEMEHTapHOCTM B pEakLMsIX MaTPUYHOIO CHHTe3a. Peannszanus HaclieICTBEHHOU
uHpopmanuu. ['eHeTnyeckuit koa, ero coiicrsa. Tpanckpunims — marpuudblii cuate3 PHK. TIpuHIMITBI TPaHCKPHUIIIMK: KOMITJIEMEHTapHOCTH,
AHTUTIAPAILICITLHOCTh, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ sransl. Yuactue tpancnopTtHbix PHK B 6uocunTese Genka. YcnoBus OunocuHTe3a Oenka. KoaupoBaHue aMHHOKHUCIIOT.
Poxs pubocom B OrocuHTe3e Oemnka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHuzanus TeHOMa y TMPOKApUOT M DYKAPHOT. Perynsiust akTUBHOCTH T'€HOB Y
npokapuot. ['unoresa onepona (. XKakoo, XK. Mano). Moaekyisapusie mexanuzmvl SKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsyuu
pabomoi 2enos. Perynsuns 0OMEHHBIX IPOIIECCOB B KieTKe. KieTounslil romeocTas.

Bupycbsl — HeksieTouHble (GOpMbI KH3HM M oOnuraTHele mapa3utbl. CTpOeHHE MPOCTHIX M CIOXKHBIX BHPYCOB, PETPOBUPYCOB,
OakTepuodaros. JKuzuennviti yukn JJHK-cooepocawux supycos, PHK-cooepicawux eupycos, dbaxmepuogpacos. Obpamuas mpancKpunyus,
pesepmasa, unmezpasa.

BupycHsie 3a00sieBanms yenoBeka, KuBoTHBIX, pacteruii. CITN/], COVID-19, counanpaple 1 MEIUIIUTHCKHE TPOOIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypuvix 6uonoeuueckux oannvix. Hanomexunonocuu 6
ouonoeuu u meouyune. Ilpoepammupyemvie pynxyuu denxos. Cnocobwvt 0ocmasKu 1ekapcms.

JdeMoHcTpamun

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

Tabnuis! u cxeMsl: «bruocunTes 6enkay, «I'eHeTrndeckuii koay, «Bupyce», «bakrepuodarmy.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCa.

Tema 8. JKusHeHHDBIH MUKJ KJIETKHA

Krnerounslii nuki, ero nepuoasl u peryisinus. Marepdaza u Muto3. OcoOEHHOCTH MPOLECCOB, NMpoTeKaomux B uHTepdase. Ilogroroska
KIJIETKHU K Jenenuto. [IpecunreTndeckuii (MOCTMUTOTHYECKUN), CHHTETUYECKHI U MOCTCUHTETUYECKHUM (MPEMUTOTHUECKUIA) Iepruoabl HHTEp(a3bI.

Marpuunsiii cunte3 JHK — permkanusa. Ilpunnunsr permmukanun  JHK: koMIuieMeHTapHOCTh, TMOJYKOHCEPBAaTHUBHBIA CHHTE3,
a"TUnapamiensbHocts. Mexanusm pernkanun JIHK. Xpomocomsl. Ctpoenune xpomocoMm. Tenomepsl U TenoMepasza. XpOMOCOMHBIH Habop
KJIETKU — KapuOTHIL. JIUMJIONTHBIN 1 rarmiouIHbI Habopsl XxpoMocoM. ['oMonoruuHbie XpoMocoMsl. [10510BbIE XpOMOCOMBL.

Henenue knetkn — Muto3. CTaguy MUTO3a U MIPOUCXOSAIINE B HUX Iporecchl. Tunel Muto3a. Kapnokunes u nurokunes. buonorndeckoe
3HaYeHHE MUTO3a.

Perynsmus mutoTHdeckoro nukia kietku. [IporpaMmmupyemas kietouHasi THOENb — aromnTo3.

Knerounoe siapo, XpoMocombl, PyHKITMOHATBHAS TeHOMUKA. Mexanuzmvl npoaugepayuu, ougpepenyuposxu, cmapenus u udeiu Kiemox.
«ughposas knemxa» — buourngopmamuueckue mooenu GYHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpanuu

Tabmuie! U cxeMbl: «KU3HEHHBIH HUKIT KIETKHY, «MuTto3», «CtpoeHue xpoMocomy, «Permxkarus JJHK».

O6opymoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.



JlabopaTopHasi padora «/3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlaGopaTopHas pa6ora «HaGnronenue MuTo3a B KJIeTKax KOHUMKA KOPEIIKa Jiyka (Ha FOTOBBIX MUKpPOIIpenaparax ).

Tema 9. CTtpoenue u GyHKIIMH OPraHU3MOB

buonorunyeckoe pasHooOpasue opranu3mMoB. OJHOKJIETOUHbIE, KOJIOHUAIbHbIE, MHOIOKJIETOUHbIE OPIaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEICSITEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB. bakTepuu, apxeu, 0JHOKJIETOYHbIE I'PUObI, OJTHOKJICTOYHBIE
BOZOPOCIH, APYTHe MPOTUCTHL. KONOHMaIbHbIE OPraHU3MBI.

B3aumocBsI3p yacTeil MHOTOKJIETOUHOT'O OpraHu3Ma. TKaHu, OpraHbl U cUCTEMBI opraHoB. OpraHu3M Kak eiuHoe Leioe. 'omeocTas.

Txanu pactenuil. TUIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesibHas, MMOKPOBHAs, MPOBOAIIAS, OCHOBHAs, MexaHudeckas. OcoOeHHOCTH
CTpoeHMs, PYHKINUN U pacnoNIOKEHUs TKaHEH B OpraHax pacTCHU.

TkaHM )KUBOTHBIX U YenoBeKa. THIIbI )KUBOTHBIX TKaHEW: SNUTEINAIbHAsL, COEAUHUTENbHAs, MbllIeYHasl, HepBHas1. OCOOEHHOCTU CTPOEHHH,
(GYHKIMN ¥ pacrioyioKeHHs TKAaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opransl. BereraTuBHblE M T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHUCTEMBl OPTaHOB XUBOTHBIX M 4ej0oBeKa. DYHKIIMM OPraHOB U
CUCTEM OpPraHOB.

Omnopa Tena opranuzmoB. Kapkac pactenuil. CkeneTsl OAHOKIETOUYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIll 1 BHYTPEHHMI CKEJIET.
CrtpoeHue U TUIIBI COEAMHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE, JKI'YTMKOBOE, PEeCHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX
pacTeHuii: TPONM3Mbl M HACTHUHU. /[BM)KEHHWE MHOTOKJIETOYHBIX KMBOTHBIX M YeJIOBEKa: MbIedHas cuctema. Peduexc. CkeneTHbIe MBIIIIBI U UX
pabora.

[Intanne opranusmoB. llornomeHne BOJBI, YINIEKUCIOIO Tra3a W MHHEPAIbHBIX BEIIECTB pacTeHUsMH. [IluTaHue IKHUBOTHBIX.
BHyTpunonoctHoe ¥ BHYTPUKIETOYHOE THILeBapeHHe. IIuTaHue TO3BOHOYHBIX MKUBOTHBIX. OTHensl NHINEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenpHble kene3sl. [IumeBapuTenbHas cucTemMa 4eI0BeKa.

Jlpixanue opraHu3moB. JlpixaHue pacteHuid. JlpixaHue *uBOTHBIX. Jupdy3us razoB uepe3 MoBepxXHOCTh KieTKU. KoxHoe npIxaHHe.
JlbixaTenpHas oBepXHOCTh. JKabepHoe M NEroyHoe jAbIxaHue. J[pIXxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. DJBOJIIOIMOHHOE YCIIOKHEHHE
CTPOEHHUs JIETKUX IO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelIbHAs CHUCTEMa 4YelloBeKa. MeXaHu3M BEHTUIALMHU JIETKUX Yy NTHUL U MIIEKOIMUTAIOLIUX.
Perynsmus npixanusd. JlpixareabHble 0OBEMBIL.

Tpancnopr BemecTB y opranu3mMoB. TpaHCIOpTHBIE cUCTEMBI pacTeHHil. TpaHcHopT BemecTB y >KMBOTHBIX. KpoBeHOCHas cucreMa H €€
opranbl. KpoBeHOCHasi cucreMa MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceple, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpaleHus.
DOBOJIIOLIMOHHBIE YCIO0KHEHUS CTPOESHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX. PaboTa cep/ia u e€ peryssmms.

Beinenenne y oprannsmoB. Beinenenwe y pacreHuil. Brinenenue y kuBOTHbIX. CokparuTenbHble Bakyosld. OpraHsl BbIJIEICHUS.
QunbTpanys, cekpenus M oO0paTHOE BCAaChIBAaHHE KaK MEXaHM3Mbl Pa0OThl OpraHoB BblieieHHsA. CBs3b IMOJOCTH Tella C KPOBEHOCHOH U
BBIIETIUTENIbHON cucTteMamu. BplneneHne y TNO3BOHOYHBIX KUBOTHBIX M uenoBeka. [louku. CrpoeHue M (PyHKIMOHUPOBaHHE He(]poOHa.
OO0pa3oBaHue MOYHU y YETIOBEKA.



3ammra y opraHu3MoB. 3alIUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M HUCTHI NMPOCTEHIINX. 3alluTa Yy MHOTOKJIETOYHBIX
pactenuii. Kyrukymna. Cpeactsa mnacCUBHON U XMMUYECKOM 3aUThl. DUTOHIIUBI.

3amuTra y MHOIOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alluTa OpraHu3Ma or Oosie3Held. IMMyHHas cucTeMa 4yelnoBeKa.
Kierounslii u rymMopanbHbIE UMMYHHTET. BpokXaEHHBIM UM MPUOOPETEHHBIA CHEU(UUECKH UMMYHUTET. Teopus KIOHAIBHO-CEIIEKTHBHOTO
nmmynurera (II. Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETbI OpraHu3MOB. Poiib BpOXAEHHOIO MMMYHUTETA B pa3BUTUU
CUCTEMHBIX 3a00JIeBaHU.

PasgpaxkxuMocTs 1 perynsauus y opraHu3MoB. Pa3zpakuMocTh y OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchbl. PasapakuMocTs U perynsauus y
pacteHuii. PocToBble BelllecTBa U UX 3HAYEHUE.

HepBHas cucrema u peduieKTopHas peryisuus y >KUBOTHBIX. HepBHast cuctema m e€ OTAeibl. DBOJIONUOHHOE YCIOXHEHHE CTPOCHUS
HEPBHOW CHUCTEMBI Y KUBOTHBIX. OT/JEINbI TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrekc u peduiekropnas nyra. besycinoBHbie U yCIOBHBIE
pedIIeKCHI.

I'ymopanbHas perynsuus M 3HIAOKPUHHAsS CHCTEMa JKUBOTHBIX M yenoBeKa. JKene3bl HIOKpPMHHON CUCTEMBI M MX TOpMOHBIL. JleiicTBue
rOpMOHOB. B3anMoCBs3b HEPBHOU U SHAOKPUHHON cucTeM. [ unoranamo-runoguzapHas cucrema.

JdeMmoHcTpamun

[Toptper: U. I1. I1aBnos.

Tabnuie! u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIeTOUHbIe Bojgopochny, «baktepumny», «lIpocteitmuey», «Opranbl BETKOBBIX
pacteHuii», «CHcTeMbl OpraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHHe HaceKOoMbIX», «TkaHu pacTteHui», «KopHeBble cuCTEMBIY,
«Ctpoenne ctebns», «CTpoeHHE JIMCTOBOW TUIACTUHKWY», «TKaHM >KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cucremay,
«KpoBeHocHas cucremayn, «JlpixarenpbHas cucremayn, «HepBHas cucremay, «Koxay, «MpblieyHas cuctema», «BwlaenurtenbHas cHCTEMay,
«OHIOKpUHHAs cuctemMa», «CtpoeHue MpIby, «MIMMyHUTET?, «KHIIeyHOMONOCTHBIE), «CXeMa MUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI
MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue IiaHapumn», «BHyTpeHHee cTpoeHne 10K1eBoro uepBsi», «HepBHas cucrema poioy,
«HepBHas cucrtema nsarymkn», «HepBHas cucrema npecMbikarommxcs», «HepBHas cucrema ntuiy, «HepBHas cuctema MIIEKOIMUTAIOLIUX,
«HepBHas cucrema yenoBekay», «Peduekcy.

Ob6opynoBaHue: CBETOBOMH MUKPOCKOI, MUKpOIpenapaTsl 0OJHOKJIETOYHBIX OPraHM3MOB, MUKPOIIpenapaThl TKaHeH, paKOBUHbBI MOJUTFOCKOB,
KOJUIEKIIUM HAaCEKOMBIX, UIJIOKOXKMX, JKUBBIE SK3EMIUIIPhl KOMHATHBIX PAacTeHMH, repdapuu pacTeHUI pa3HbIX OTJIENOB, BIAXKHBIE IperapaThl
KMBOTHBIX, CKEJIEThI TO3BOHOUYHBIX, KOJIJIEKIIMH OECITO3BOHOYHBIX )KUBOTHBIX, CKEJIET YelloBeKa, 000py10BaHUE /7S IEMOHCTPAIMH TOYBEHHOT'O U
BO3JYLIHOTO MUTaHUS pacTEHUI, paclleIUIeHUs] Kpaxmalia U OeJIKOB oj AeiicTBreM (pepMeHTOB, 000pya0BaHUE JJIsl IEMOHCTPAILIUU OIBITOB IO
U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JbIXaTEJIbHBIX ABM)KEHUN, MOJENIN FOJIOBHOIO MO3Ta PA3IMUHBIX )KHUBOTHBIX.

JlabGoparopHas padora «/3yueHne TkaHel pacTeHUI».

JlabopaTopnasi padora «l/3yueHne TkaHel )KMBOTHBIX».

JlabGoparopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHHUSI».

Tema 10. PazMHOkeHHe M Pa3BUTHE OPTaHU3MOB



@DopMBI pa3MHOXKEHHUS OPraHU3MOB: Oecrioyioe (BKIIOYash BEreTaTUBHOE) M IOJIOBOC. BUIbl OECronoro pa3MHOKEHHUS: TOYKOBAaHUE,
cropyJsiusi, pparMeHTalusl, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBwie kieTku, wian rametsl. Meio3. Craguu meitoza. IloBenenue xpomocom B Mmeio3e. Kpoccunrosep.
buonornueckuii cMbica Mei03a U IIOJIOBOTO ITpolecca. Melo3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapimeBoe pa3ButHe. ['ameTorenes y »uBoTHBIX. [lonoBsie sxene3sl. OOpa3oBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaroreHes u
ooreHe3. CTpoeHue NMOJIOBBIX KJIETOK.

Omno10TBOpEeHNE U YMOPHOHATIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIOAOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHS — HAayKa O Pa3BUTHH OPraHu3MoOB. Mopgoeenes — oOHa u3 2nasHuIx
npobnem smopuonocuu. Konyenyus mopgoeenos u mooenu mopghozcenesa. Cranauu sMOproreHe3a )KUBOTHBIX (Ha mpuMepe JArymiku). pobnenue.
Tuner nppobnenus. /lemepmunuposannoe u Hedepmunuposanrnoe oOpooaenue. brnacmyna, munet 6Oracmyn. OCOOEHHOCTH APOOJICHHS
MJIEKOMUTAIOIIMX. 3apO/bIILIEBbIE JINCTKU (racTpyialus). 3aKiajka OpraHOB U TKaHEH U3 3apOJIbIILIEBBIX JUCTKOB. B3auMHOe BiMsHME yacTel
pa3BUBAIOIIETOCS 3apojblia (AMOpUOHANbHAS MHIYKIUS). 3aKkiagka IUlaHa CTPOCHMSI JKMBOTHOTO KaK pe3ylbTaT HepapXUYecKUX
B3aMMOJICHCTBUI reHOB. BiusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYKAFOIICH CPEIIbI.

Poct u pasButrue xuBoTHbIX. [locTamOpuoHanbHblii mepuona. I[Ipsmoe u Hempsmoe pasButHe. PasBute ¢ Meramopdozom y
0ECrO3BOHOUYHBIX W MO3BOHOYHBIX JKUBOTHBIX. broiorndeckoe 3HaYeHHWE MPSMOTO M HEMPSIMOTO PA3BUTHS, UX PACIPOCTPAHEHHE B MPUPOJE.
Tunsl pocta KUBOTHBIX. DAKTOPHI PEryISAIMU POCTA )KUBOTHBIX M 4yenoBeka. CTaauyu MOCTIMOPUOHANILHOTO Pa3BUTHA Y )KMBOTHBIX M YEJIOBEKA.
[lepuoasl oHTOreHesa yenoBeka. CTapeHue U CMEPTh Kak OMOJIOrMYECKHUE IPOLECCHI.

Pasmuoxenue u passutue pacrenuil. ['amerodut u cnopodput. Meito3 B xU3HEHHOM Iukie pacTeHuil. OOpazoBaHHe CIOp B Ipoliecce
Meio3a. 'ameTorenes y pacteHuil. Omio10TBOpEHHE U pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [IBOMHOE OII0IOTBOPEHHUE Y IBETKOBBIX PACTEHUI.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoncTpanuu

[Moptpersr: C. I'. HaBamun, X. [lIneman.

Tabnuis! u cxembl: «BeretaTuBHOE pa3MHOXKEeHUE», « THIIBI OecTonoro pa3MHOKEHUs», «Pa3MHOKEHHE XITaMUTIOMOHAAb», «Pa3MHOXKEeHHe
IBIJICHBDY, «Pa3sMHOXKEeHHE THAPEIY, «Meho3», «XpomocoMbly, «I'amerorenes», «CTpoeHHe SUIEKIETKH U criepMaTo30uaa», «OCHOBHBIE CTaIUU
oHTOreHe3a», «lIpsMoe u HempsiMoe pa3BuTue», «Pa3BuTue Maiickoro xyka», «Pa3Butue capaHum», «Pa3BuTue nArymku», «/[BoiiHoe
OILJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHUi», «CTpoeHue CEMSH OJIHOIONBbHBIX U JABYAOJIbHBIX pacTeHUN», « KM3HEHHBIN LMK MOPCKOW KAl yCThI»,
«Ku3HEeHHBIN TUKI MXay, « KU3HEHHBIA LUK MaOPOTHUKAY, « KM3HEHHBIA LIUKJI COCHBI.

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOMpPENapaThl SIMIIEKJIETOK U CIIepMaTO30M0B, Mojieb «L{UKIT pa3BUTHS JIATYLIKIY.

JlabopaTopHas padora «/3yueHne cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTHyeckasi padoTa «BbIsBIIEHHE IPU3HAKOB CXOJICTBA 3apOBIIIEH TO3BOHOYHBIX )KUBOTHBIX».

JlabopaTopHas padora «CTpoeHre OpraHoB Pa3MHOKEHUS BHICIIINX PACTEHUN».

Tema 11. I'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHM3MOB



HcTopus cTaHOBIICHUS U Pa3BUTHS T'€HETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa, T. Moprana. Poinb oTeyecTBeHHBIX yYEHBIX B
pasButuu renetuku. Padoter H. K. Konbnosa, H. M. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHSI U CUMBOJIBI. | 'OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE T€HbI, aJIbTEPHATUBHBIE TPU3HAKHU, JOMUHAHTHBIN
U PEIECCUBHBIM TMPU3HAK, TOMO3WUIOTa, TETEPO3UTr0oTa, YHUCTas IUHUS, TUOpUIbI, TeHOTHN, (eHoTun. OCHOBHBIE METOJbBI TEHETHKHU:
rUOPUA0TOTHUECKUNA, IUTOJIOTMUECKH, MOJIEKYIISIPHO-T€HETHUYECKHA.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A.
Ounmumyenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKPEIIUBAHUS».

JlabopaTopnasi pa6ota «J/[po3oduia kak 00bEKT FreHETHICCKUX MUCCIICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpumnoe ckpenuBanue. [lepBeiii 3akoH MeHaenss — 3akOoH eaMHOOOpasusi THUOPHIIOB TIEPBOTO IMOKOJCHHS. [IpaBmiio
JOMUHUpOBaHUS. BTopoil 3akoH MeHenss — 3aKOH pacUlerieHus MpU3HaKoB. LluTonormdeckue OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHUS.
['umore3a 4UCTOTHI raMeT.

AHanusupyrolee ckpenuBanue. [I[pomexxyTouHblil XapakTep HacineqoBaHus. Pacuierienye npu3HakoB IIPU HEMOJHOM JOMUHHPOBAHUH.

JurubpugHoe ckpeuBanue. Tperuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOTO HAacle[OBaHUs MpU3HAKOB. [luTomornueckue OCHOBBI
TUTUOPUTHOTO CKPELIUBAHUSI.

CuemienHoe HacienoBanue npusHakoB. Pabotsl T. Moprana. CuensiieHHoe HacaeA0BaHUE T€HOB, HAPYIICHUE CUEIIICHUS MEXIy FeHaAMHU.
XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIN MEXaHU3M OIpeNIeleHHs Mojla. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U reTeporaMeTHbIi
noJ. ['eHeTnyeckas CTpyKTypa moJIOBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHEIIIEHHBIX € TIOJIOM.

l'enotun kak nenoctHas cucrema. [lmeHoTponuss — MHOKECTBEHHOE JEHCTBHE TeHAa. MHOXKECTBEHHBIM auienn3M. B3aummopneiicreue
HeaJuleNbHbIX TeHOoB. KoMieMeHnTapHocTs. Onucras. [lonumepus.

['eHeT4ecKuit KOHTPOJIb PA3BUTHUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TaKXKe (PU3MOJOTUYECKUX MPOIECCOB, MOBEIECHNS U KOTHUTUBHBIX

¢byHkuuid. I'eHeTHYeckHe MeEXaHU3Mbl CHMOMOIEHEe3a, MEXaHM3Mbl B3aUMOJCHCTBUS «XO35IMH — MAapa3suT» U «XO35MH — MHKPOOHOMY.
I'eneTnueckue aceKThI KOHTPOJIA U UBMCHCHHA HaCHe}lCTBeHHOfI I/IH(l)OpMaHI/II/I B ITOKOJICHUAX KJICTOK U OPraHu3MOB.
JdemoncTpanuu

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

Tabnuier u cxembl: «llepBbiii U BTOpoi 3akoHBl MeHaens», «Tpetuii 3akoH MeHaens», «AHanu3upyrollee ckpenmBanuey, «HemomaHoe
noMuHUpOBaHuey, «CIIeTNIEHHOE HACIe0BaHNE TPU3HAKOB y 1p0o30huisl», «I eHernka monay, «Kapuorun yenoeka», «Kapuotun apo3oduiibn,
«Kapuotun nrutib», « MHOXKECTBEHHBIN ajienn3M», «B3auMoaeiicTBre reHoBY.



ObopynoBaHue: MOJENb U IEMOHCTPAIIMHM 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOr0 MOKOJICHUS U PACIICIUICHUS! MPU3HAKOB, MOEIh
JUIsL IEMOHCTpalMy 3aKOHA HE3aBHCHUMOIO HAcJIeI0BaHUs MPU3HAKOB, MOJENb Il JAEMOHCTPAllUH CLEIUICHHOTO HACJIeJOBaHUs IPU3HAKOB,
CBETOBOW MHUKPOCKOII, MUKponpenapart: «Jpo3odpumay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IIpakTnyeckas padora «/3ydeHue pe3yibTaTOB AUTHOPHIHOTO CKPEIIUBAHUS Y APO30(UIBD».

Tema 13. 3aKOHOMEpPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu (GopmupoBaHuM (enorumna. M3MeHYMBOCTH NMpH3HAKoB. KadecTBEHHBIE M KOJIMYECTBEHHBIC
MpU3HAKU. BUJIbl N”3MEHUYMBOCTHU: HEHACIIEACTBEHHAS U HACJIEICTBEHHASI.

MoudukanroHHas W3MEHUYMBOCTh. Poib cpeasl B (GOpMHpPOBaHMM MOAM(DUKAIMOHHON W3MEHUYMBOCTH. Hopma peakuuu mnpu3HaKa.
Bapuannonnsiii psix u BapuanuonHas kpusas (B. Moranncen). CoiicTBa Mo (pHKaIMOHHON H3MEHYHUBOCTH.

I'eHoTunmueckass M3MEHYMBOCTh. CBOWCTBA T€HOTUITMYSCKOW W3MEHUYMBOCTH. BHUIBI TEHOTHITMYECKON HM3MEHUYMBOCTH: KOMOWHATHBHAS,
MyTalMOHHasl.

KomOvHaTiBHAsT HM3MEHYMBOCTh. MeHO3 M TIOJIOBOW MpOLECC — OCHOBA KOMOMHATUBHOW HM3MEHYMBOCTH. Ponb KOMOMHATHBHOU
W3MEHUYUBOCTH B CO3JJaHHH F€HETHUECKOT0 pa3HO0Opa3us B Ipejienax OJJHOTO BHIA.

MyTarmonHasi ”3MEHYMBOCTh. BUIbI MyTaIuii: TeHHbIC, XPOMOCOMHbBIC, TeHOMHbIE. CIOHTaHHBIE U MHAYIMPOBAHHBIC MyTalluu. SnepHbIe
U 1IuUTOoIUIa3MaTudyeckue myrauuu. CoMaThyeckue W MOoJIOBble MyTauuu. lIpvunMHBI BO3HMKHOBEHMS MyTauuid. MyrareHbl W UX BIIMSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO IpoIlecca. 3aKOH TOMOJIOTUYECKHX PSAIOB B HacieacTBeHHoW m3meHunBoctu (H.M. BaBuios).
BuesaepHas ©3MEHYMBOCTD U HACJIEICTBEHHOCTb.

Onueenemurka u MUCEHOMUKA, POb INUSEHEMUYECKUX (DAKMOPO8 6 HACIe008aHUU U USMEHYUBOCNU QEHOMUNUYECKUX NPUSHAKOS V
OpP2aAHU3MOS8.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuupr u cxembl: «Buabpl usmeHunBOCTHY, «MoaudukanvoHHas HW3MEHUYHBOCTHY, «KOMOWHATHBHAs H3MEHUYHUBOCTHY», «Menos3y,
«OmnonotrBopeHuey, «I eHeTnueckre 3adoaeBaHus YeaoBekay, «Buabl MmyTaruiiy.

O6opynoBaHue: KUBbIE U repOapHble AK3EMIUIPbl KOMHATHBIX PACTeHHMH, pUCYHKH (poTorpauu) >KHUBOTHBIX C Pa3iIMYHbIMH BUAAMU
U3MEHYUBOCTH.

JlabopaTopuasi pabdora «lccienoBanne 3aKOHOMEPHOCTEW MOIUQPUKANMOHHONW W3MEHUYMBOCTH. [lOoCTpoeHHE BapHAIlMOHHOTO psijia U
BAPUALIMOHHON KPUBON».

IpakTuyeckasi padora «Mytamuu y 1po30(ris! (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun uenoBeka. MexayHaponHas MporpaMma HCCIEIOBaHHUs T€HOMa uyeloBeKa. MeToibsl H3y4yeHHs TEHETHKU 4YeJlOBeKa:
TeHEaOTUYECKUI, OJIM3HELOBBIM, IUTOTCHETUYECKUH, MOMYJISIMOHHO-CTATUCTUYECKUH, MoIeKynspHO-reHeTnuecknii. CoBpeMeHHOe
olpesiefieHue TeHOTHUINA: MOJHOTEHOMHOE CEKBEHHPOBAHME, N€HOTUIUpOBaHUE, B TOM uucie ¢ nomoulbto [I[[P-ananuza. HacnenctBenusbie



3a0oJeBaHUsl YellOBeKa. [ €HHBbIE W XPOMOCOMHBIE OOJIe3HM 4YenoBeKa. boje3HH ¢ HacleICTBEHHOM MpPeapacHojOXKEeHHOCThIO. 3HadyeHue
MEIULUHCKOW TE€HEeTUKH B NPEAOTBPALICHUU M JIEYEHUHM T'€HEeTHUYECKMX 3a0osieBaHUIl yenoBeka. MenuKo-TeHeTUYecKoe KOHCYJIbTHPOBAHUE.
CtBonoBble KIETKH. [IOHATHE «€HETHYECKOTO Ipy3a». DTUYECKHE aCMeKThl UCCIENOBAaHUNA B 00JACTH pelaKTUPOBAHHS T'€HOMA M CTBOJIOBBIX
KJIETOK.

I'enetnueckue (pakTOpbl MOBHIIIEHHONW YYBCTBUTEIBHOCTH YEIOBEKa K (PM3UUYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKPYXKAIOMIEH Cpe/bl.
I'eneTnyeckas mpeapacoIoKEHHOCTb YEI0BEKa K IATOJIOTUSIM.

JdemMoHcTpanuu

Tabnuue! u cxemsl: «Kapuotun yenoseka», «MeToibl H3y4€HUs] TEHETUKU YeTI0BeKay», «I eHeTnyeckue 3a00eBaHUs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3mMoB

JloMecTukauus M celeKUMs. 3apoXKIEHHE celeKuuu U jaoMectukauuu. Yuenue H. V. BaBunoBa o lleHTpax mnpoucxoxiaeHus U
MHOr0o0o0pa3usi KyJlbTypHBIX pacTeHuil. Poiib cenekiuu B CO3JaHMM COPTOB PAacTeHUN M MOpoJ KUBOTHBIX. CopT, mopona, IITaMM. 3aKOH
TrOMOJIOTMYECKUX PSAJIOB B HacjencTBeHHOM u3meHurnBocty H. V. BaBuiosa, ero 3naueHue 1is CelNeKIUOHHON paboThI.

Mertoab! cenekMoHHON paboThl. MckyccTBEHHBII 0TOOP: MAacCOBBIM M MHAMBHIyalbHbIM. DTanbl KOMOWHALIMOHHOM cenekuuu. VcnbiTanue
pou3BOAUTENEH 1O MOTOMCTBY. OTOOp 1O T€HOTHITY C MOMOIIBIO OLEHKH (DEHOTHIAa TTOTOMCTBA W OTOOp IO TEHOTHUITY C TIOMOIIBIO aHAIIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaguiallMOHHBIM M XMMHUYECKHM MyTareHe3 Kak HCTOYHMK MyTalMui y
KYJIBTYpHBIX (hOpM OpraHu3MoB. lcronb30BaHNEe T€HOMHOTO PEJaKTUPOBAaHUSA U MeTOJA0B pekoMOuHaHTHbIX JIHK /i mosmyueHust ucxoxHoro
MaTepuana sl CEJIEKIHH.

[Tonyyenune mnonumonsioB. BHyTpuBmaoBas ruOpuauzanus. biu3kopoicTBeHHOe CKpeluBaHWe, Wi HMHOpuauHr. HepoacTtBeHHoe
CKpelllMBaHue, WK ayTOpuAMHT. ['eTeposnc u ero npuunHsl. Vcnonb3oBanue rereposuca B cenekuuu. Otnanénnas rudbpuauszanus. [Ipeononenue
Oecruioins MEXBUOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIMHN PACTEHUH U )KUBOTHBIX. «3e1éHasn pesontoyusy.

CoxpaHeHHne U U3y4eHUE TEeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M MX JMKHUX POAMYEH JJIs CO3/IaHUsl HOBBIX COPTOB M IMOpPUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu CelbCKOXO3AUCTEEHHBIX U NPOMBICIOBbIX
JHCUBOMHBIX 8 YENAX YIYUUEHUS CYWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 68 MOM YUCIe C NPUMEHEHUEeM COBDEMEHHbLIX
Memo008 HAYUHBIX UCCIe008AHUL, NEePeO08blX UOell U NePCNEeKMUBHBIX MEXHOI02UI.

JdemMoHcTpanuu

IToptpersr: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpauenko, b. JI. Actaypos, H. bopnoyr, . K. benses.

Tabmuipl u cxembl: «lleHTpBl NPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYPHBIX pacTeHHiD», «3aKOH TOMOJOTHYECKHX ps/IOB B
HACJIeICTBEHHON U3MEHUMBOCTHY, «MeTobl cenekiumny», «OtaanéuHas rubpuausanus», «MyTtareHes.

JlabopaTopHas padora «/3ydyeHne cOpTOB KyJbTYPHBIX PACTEHUI U ITOPOJ JOMAIIHUX KUBOTHBIX».

JlaGopaTopHas padora «/3yueHne METOJI0B CEJIEKIIUU PACTEHUII.

IIpakTuyeckas padora «lIpuBHBKa pacTeHUI.



JIkckypeusi «OCHOBHbBIE METOJbI U JOCTHXKCHHS CEJIEKLIUU PACTCHUH M JKMBOTHBIX (Ha CENIEKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMmy,
COPTOMCIIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO035ICTBO, B 1a00paTOpUIO arpOyHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHo/I0rusi U CHHTeTHYeCKasi 0M0JIOTHA

OOBEKTHI, UCHIOIb3YyEMblE B OMOTEXHOJIOIMH, — KJIIETOYHbIE U TKAaHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MbI, UX XapaKTepUCTUKa. TpaaunnoHHas
OuoTexHOJOrUsA: XJeOomeyeHue, IMOJyYeHHE KHUCIOMOJIOYHBIX TPOAYKTOB, BUHOAenue. MukpoOuonornueckuii cuHTe3. OOBEKTHI
MHUKpOOHONIOrnYeckux Textonoruii. [IponsBoacTso Geska, aMMHOKUCIIOT U BATAMUHOB.

CoziaHue TEXHOJIOTUN U MHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHHSI 1 KOHCTPYUPOBAHMSI TEHOMOB C LIEJIBIO MTOYYEHHsI OPTraHU3MOB U
UX KOMIIOHEHTOB, COJIEpKaIllUX HE BCTPEUAIOLIMECS B IPUPOI€ OMOCUHTETUYECKHUE ITyTH.

Knerounass mmxeHepusi. MeToabl KylnbTypbl KJIETOK M TKaHEH pacTeHWd M kKuMBOTHBIX. KpunobOanku. ComaTtmueckas ruOpuauzanmus u
coMaTH4yecKuil smOpuoreHes. lcronp3oBaHHE TalUIOMIOB B CENIEKUMU pacTeHuil. [lonyuenue monoKknoHanvhwvix awmumen. Hcnonvzoeanue
MOHOKIIOHANbHBIX U NOJNUKIOHANLHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOOTBOPEHHE. PEKOHCTpyKIUS SIMIEKIETOK M KIOHUPOBaHUE
KUBOTHBIX. MeTOJ TpaHCIUIAHTALMM sIIep KIETOK. IexHonoeuu 0300posnenus, KylbMUusUposanus U MUKPOKIOHANbHO20 DPASMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpoMOcOMHasi U reHHast HHxeHepus. VIcKyccTBeHHBIN cuHTe3 reHa U KoHcTpyupoBaHue pekoMOuHanTHeIX JIHK. Cozoanue mpanceennvix
opeanu3mos. JoCTUKeHUs ¥ IEPCIEKTUBbI XPOMOCOMHOM 1 TEHHON MH)KEHEPUU. DKOJOTHUYECKHUE U ATHUYECKUE TPOOJIEMbI TEHHOW HHKEHEPUU.

Menununckue OuorexHosoruu. IloctreHomHass nudposas menununa. [TLP-nmuarnoctuka. MeTtabonoMHbIN aHalN3, T€HOLEHTPUYECKUN
aHaJI3 TPOTEOMa YeJIOBEKa JUIsl OLEHKU COCTOSHUSL €ro 370poBbs. lcrosib30BaHME CTBOJIOBBIX KJETOK. TapreTHas Ttepanusi paka. 3D-
OMOMHKEHepus A1 pa3pabOTKH (PyHAaMEHTAIbHBIX OCHOB MEAMLIMHCKUX TEXHOJIOIUH, CO3/JaHHsI KOMIUIEKCHBIX TKaHEH coueTaHMeM TEXHOJIOTHI
TpEXMEPHOTO OMONPUHTHHTA U CKapOIAUHTA ISl pEHICHUS 33124 IePCOHATN3NPOBAHHON METUIIMHEL.

Co3naHne BEKTOPHBIX BaKILUH C LEJIbI0 00ecreueHus KOMOMHUPOBaHHOM 3amuThl OT Bo30yauteneit OPBU, ycraHoBieHHE MONEKYISPHBIX
MexaHu3MoB QyHkunoHupoBanusi PHK-conepxaminx BupycoB, BbI3bIBAIOIIMX 0CO00 OMAacHbIe 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmuiper u cxemsl: «/crosnb30BaHME MHUKPOOPTraHM3MOB B IPOMBIIIIEHHOM NPOU3BOACTBE», «KieTouHas wuHkeHepus», «l eHHas
UHXECHEPUS».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayyeHne MOITOYHOKHUCIIBIX IPOAYKTOBY.

IKceKkypens «bHOTEeXHOIOTUS — BaXKHEIIas TPOU3BOIUTENIbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenue v pa3BuTHE IBOJTIOIUOHHBIX NPEACTABJEHUA B 0M0JI0THU
OpomonronHas teopust Y. Jlapsuna. [Ipeanocsuiky BOSHUKHOBEHUS AapBUHM3MA. JKU3Hb 1 Hay4yHas AesTenbHocTh Y. JlapBuHa.



JIBrokymye cuiibl 3Boonny BUIOB 1o Y. JlapBHHY (BBICOKAs HHTEHCUBHOCTb PA3MHOXKEHMSI OPIaHU3MOB, HACJIEICTBEHHAs] N3MEHYUBOCTb,
O0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHyeckoi Teopum 3Bomonuu (CTD). HelitpanpHas Teopus sBomronuu. COBpeMEHHas SBOIIOIMOHHAS OWOJIOTHSL.
3HaueHue 3BOJTIOLUOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdemMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kroswe, Y. Japsun, C. C. UerBepukos, 1. . IlImansraysen,
Jx. Xonneitn, . K. bernses.

Tabmuubr um cxembl: «Cucrema xuBod npupoasl (mo K. Jlunuew)», «JlectHuna xuBbix cymiectB (mo Jlamapky)», «Mexanusm
(bopMHUpOBaHUS IPUCTIOCOOICHHUH Y pacTeHui U KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «Haxonku Y.
Hapsunay», «®opmbl 00pbObI 3a cymiecTBoBaHUEY, «l[lopoabl romybeii», «MHoroobpasue KylnbTypHbIX (opMm KamycTbl», «[lopoabl momamHux
AKHUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUI0B (110 Y. J[apBuHY)», «Cxema COOTHOLIEHMS! IBUXKYILUX CHJI ABOJIIOLUNY, «OCHOBHBIE TIOJIOKEHUS
CUHTETUYECKOI TEOPUU IBOIIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3ybTaThl

[Tomynsimust kak dSJaeMeHTapHas equHuia SBoMonuH. COBPEeMEHHBIE METOJbI OIICHKHM TE€HETHYECKOro pa3HooOpasuss U CTPYKTYpPHI
nomyssinuil. Mi3menenne reHooH1a MOMyISIUKE Kak 3JIEMEHTApHOE 3BOJIOIMOHHOE SBIICHHE. 3aKOH TeHeThdeckoro paBHoBecus [x. Xapmu, B.
Baiin6epra.

DOneMeHTapHbIe (aKTOPHI (JBIKYIIWE CHIIBI) SBONIONUH. MyTanmoHHBIA mpomecc. KoMOMHATHBHAS W3MEHUYUBOCTH. Jlpeild TreHOB —
CllydaiiHble HEHAIIpaBJICHHbIC U3MEHEHHS YacTOT ajuiesield B monyssaiusax. DQdekt ocHoBatens. Ipgexm O6ymoirounoco eoprviuika. CHudicenue
2EHEeMUYECK020 pasHoobpasus: npuyunvl u ciedcmeus. llposenenue s¢hghexma Opeligha eenos 8 Oonvuiux u manelx nonyaayusx. Murpanuu.
W3onsauus nonymsiuuii: reorpaduyeckast (mpocTpaHCTBEHHas ), Onosorudeckas (penpoyKTUBHas).

EcrtectBenHblll 0TOOp — HampaBistolmuil Qgaxtop 3BojouMUd. DOpMBI €CTECTBEHHOIO OTOOpaA: JBHWXKYIIUHN, CTaOWMIM3UPYIOLIUM,
paspbiBaroiuit (qu3pynTuBHbIi). [1on0Boi 0T60p. BO3HMKHOBEHKE U 3BOJIOIUS COLIMATBLHOTO MTOBEACHUS )KUBOTHBIX.

[IprcnocoOaeHHOCT, OpPraHU3MOB KakK pe3ysbTaT MUKPO3BOJIOLUMH. BO3HHMKHOBEHHE NMPUCHOCOOIEHUI y OpraHu3mMoB. ApoMop¢o3bl U
uavoanantauuu. I[lpumepsl mnpucrnocoOneHuil y opraHu3smoB: MopdoJoruueckue, (usnonornyeckue, OMOXUMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuun u ctpyktypa. BugooOpa3oBanue kak pe3yabTaT MHUKPOAIBOIIONMU. M30msamust — KiaroueBoil hakTop BUI00Opa3oBaHMUS.
[yt m  cmocoObl  BUAOOOpa3oBaHUs:  aionaTpuueckoe  (reorpaduueckoe), CHUMIIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)»
(monumuionan3anus, rudpuau3zanus). JauTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BOMIOLIMOHHONM OWONOTMM B pa3palOTKe HAay4HBIX METOJOB COXpaHEHHsl OuopazHooOpasus. MHUKPOAIBOIIONMS M KO3BOIIOIHMS
Mapa3uToB U UX X035ieB. MexaHu3Mbl POPMHUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

[Toptpetsr: C. C. UerBepukos, O. Maiip.



Tabmuuel w cxembl: «MyTalMOHHAas W3MEHUMBOCTHY», «llomynaunmoHHas CTpykTypa Buaa», «Cxema MpOSBICHHUA 3aKoHA Xapau—
BaiinGepra», «JIBrKylune CHUIIbl SBOIIONUNY, «DKOJOTMYECKas H30JSLUs IMOMYJsuil ceBaHCKOM dopenn», «l['eorpaduueckas wuzomsnus
JMCTBEHHUIIBI CHOMPCKOW M JIMCTBEHHMIBI AAaypcKoily, «llomysisimMoHHBIE BOJIHBI YMCIEHHOCTH XHIMHHKOB M JKEpTB», «Cxema AEeWUCTBUS
€CTeCTBEHHOro  oTOopa», «®PopMbl OOpbObI 3a  cymiecTBoBaHUE», «MHOycTpuanbHbId  MenaHu3M», <«KUBble  HCKOIaeMbIey,
«[ToxkpoBUTENBCTBEHHAsT ~ OKpacka JKMBOTHBIX»,  «lIpemympexnaromias  Okpacka  JKMBOTHBIX»,  «DU3MOJIIOTHYECKUE  aJaNTaluny,
«[IpucnocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY, «Kputepuu Bugay, «Bunsl-nBoitnukn», «CTpykTypa Buaa B mpupoae», «Crnocoobl
BunooOpasoBanus», «l'eorpaduueckoe BuA00Opa3oBaHUE TPEX BUIOB JAHIBIIIECH», «IKOJOTHYECKOE BHI000pa30oBaHHE BHUAOB CHHHUID),
«[Tomumonbl pacTeHuit», «KamycTHO-peaeYHbIA THOPUIY.

Ob6opynoBanue: repdapuu pacTeHUi, KOJJICKIIMA HACEKOMBIX, Yydesa MTULl U 3Bepel C MpUMEpaMu pa3IMyHbIX MPUCIOCOOICHUH, dyderna
IITUI] ¥ 3BE€pEl pa3HbIX BUAOB, TepOapuu pacTeHUil OJIM3KUX BUAOB, 00Pa30BABIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBiIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUIAY.

JlabopaTopnasi pa6ora «IIpucnocoGnenust OpraHu3MOB U UX OTHOCHTEINbHAS 11eJIeCO00Pa3HOCThY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIOLUA U eé pe3yJIbTAThI

Metoapl u3ydeHuss MakpodBoironud. [laneoHTonornyeckne MeToAbl M3ydeHUs: sBoitoruu. llepexonusie GopMbl U (uIIOreHeTHYECKHEe
PSABI OPraHU3MOB.

buoreorpaduyeckne meronsl uzydenus sBononuu. CpaBHeHHE (IIopsl U (ayHbl MAaTEpPUKOB M OCTPOBOB. buoreorpaduueckue obractu
3emiu. Buabl-o HIEMUKH U PETTUKTHI.

OMOpPHUOIOrMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOIbl U3YUEHHUS IBOJIOLUU. ['eHeTUUEeCKne MEXaHU3MbI SBOJIIOLIMM OHTOTE€HE3a
U TIOSBJICHMS SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE M aHAJIOrMYHbIE OpraHbl. PyquMMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISpPHO-
TCHETHYECKHE, OMOXMMUYECKHEe U MaTeMaTHYecKhe METOAbl M3y4YeHHUs IBOJIONHMH. |'oMonornyneie reHbl. COBpeMEHHBIE METONbI MOCTPOSHHUS
(UIIOTeHEeTUYECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIMSI TEHOMOB.

OOme 3aKOHOMEPHOCTH (TpaBuia) s3BomoouMU. [lpunyun cmenvt @ynxkyuti. HeoOpaTuMocTh 3BOMIONMU. AJanTHBHAs paJualiysl.
HepaBHOMEpHOCTH TEMIOB 3BOIOINH.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuuel u cxembl: «DUIOTEHETHUYECKUN DS JIOMIAAN», «ApPXEONTepuKCey, «3Bepo3yOsle suiepbl», «Crerouedansr», «PUHHOPHUTHIY,
«CeMeHHbBIE ManmoOpOTHUKNY, «buoreorpadguieckre 30Hb 3eminy, «/lpetid koHTHHEHTOBY, «PenukTh», «HavanpHble cTaguu SMOPHOHAIBHOTO
pPa3BUTHs TO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIE M aHAJOTMYHBbIE OpraHbl», «PyauMeHTB», «ATaBU3MBDY, «XpPOMOCOMHBIE HaOOpPHI
YesloBeKa U IMMIIaH3e», «I JTaBHbIe HaIllpaBJIeHUS IBOIIOLNMNY, «O011I1e 3aKOHOMEPHOCTH 3BOIIOLIH.

OO6opynoBaHue: KOJUIEKIIMH, TrepOapuu, MYyJSKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTWYHBIX,
PYIMMEHTApHBIX OPTaHOB M aTAaBU3MOB, KOJIICKIIMH HACEKOMBIX.



Tema 4. IIponcxoxneHue U pa3BUTHE JKU3HH HA 3emJie

Hayunble runores3sl IpOMCXOXKACHUS KU3HU Ha 3emie. AOGuoreHe3 u maHcrnepMmusi. JloHay4yHbIe MPEICTaBICHUS O 3apOXKICHUM >KU3HU
(kpearmonusm). ['mmore3a MOCTOSSHHOTO CaMO3apoXKAeHUs XU3HU U e€ ompoBepkeHue omnbiTaMu @. Penu, JI. Cnamnanunanu, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUSI.

OcHoBHBIE ATanbl HEOpraHU4eckoil »Bonmonuu. [Inanerapuas (reojgoruyeckas) BOJIOLMS. XUMUAYECKAs IBOJIIOIUSA. AOUOTEHHBIA CUHTE3
opraHudeckux BemiecTB u3 Heopranmdeckux. OmneiT C. Mmmiepa u I'. FOpu. O6pa3oBanue noinumepoB u3 MoHoMepoB. KoariepBaTHas runoresa A.
W. Onapuna, runoresa nepsuyHoro OymnpoHa k. XonneiiHa, renerndeckas rumnoresa . Mémnepa. Pu6osumsr (T. Yek) u runoresza «mupa PHK»
VY. T'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Hcrtopus 3emnnm u Metonsl €€ usyueHus. lckomaemble opraHudeckue octarku. ['eoxpoHosoruss u €€ meroabl. OTHOCUTENbHAs M
abcooTHast reoXpoHoJIorus. ['eoxpoHonoruyeckas uikaisa: S0Hbl, 3pbl, IEPUObI, JTTOXH.

HauanbHble 3Tansl oprannveckoil spomonuu. [losBiaeHne u dBOIIONHS MEPBBHIX KIETOK. DBOJIONHS MeTabom3Ma. BO3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobiiectB. CTpoMaronutsl. [IpokapruoThl M 9yKapHOTHL.

[Tpoucxoxaenne sykapuoT (cuMOHOTEeHe3). DBOMIONMOHHOE MPOUCXOXKACHNUE BHPYCOB. IIporcxoxaeHne MHOTOKIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATAlbl ABOJIOIMH BHICIINX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHHi. Brixon pactenuii Ha cymry. [losBieHne CriopoBBIX
pacTeHuil U 3aBoeBaHue UMU cymu. CemeHHble pacTeHus. [IporcxoxaeHne IBETKOBBIX PaCTEHUMN.

OCHOBHBIE dTalbl BOJIONNHN KUBOTHOTO Mupa. OCHOBHBIC apoMop( 03kl KUBOTHEIX. Benjackas dayna. KeMOpuiickuii B3pbIB — MOSIBIICHUE
COBpEMEHHBIX THUMOB. [lepBble XOp/OBBIE >XKUBOTHBIC. JKW3HBb B Bojae. DBOMIOLHUSA MO3BOHOUHBIX. [Ipoucxoxaenue ampuOuil U penTHIUM.
[Tpoucxoxaenne muexonuraromux W ntul. [Ipuamun kmoyeBoro apomopdosza. OcBoeHne OECIIO3BOHOYHBIMH U TTO3BOHOYHBIMH YKMBOTHBIMH
[9%11178

PazButue xu3HM Ha 3emiie TI0 ApaM U TIEPUOJIaM: apXeu, MPoTepo30H, Maneo30il, Me3030i, KaitHo30M. OO0Ias XxapakTepucTUKa KiIuMara u
reoJoru4eckux mnpoiieccoB. [losiBleHrne U paciBeT XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BbI COCTaB
aTMoCdepBhl.

MaccoBble BBIMUPAHHMS — SKOJOTMYECKHE KpPU3UCHI MNpouuwioro. IIpuumHBI M CIEeACTBUS MAacCOBBIX BbhIMHpaHui. COBpEMEHHBIN
9KOJIOTUYECKHUM KpHU3HUC, ero ocodeHHocTH. [Ipobiiema coxpanenus: OuopazHooOpas3usi Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro Mupa. [IpuHIune! kKnaccuukanuu oprann3mMoB. OCHOBHbBIE CHCTEMaTHYECKHE TPYIITBI OPTaHU3MOB.

JdemMoHcTpanuu

[Hoptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilactep, U. 1. Meunukos, A. 1. Onapun, [Ix. Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupet u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. TlacTepa mo m3ydeHnio camo3apoxaeHus >ku3Hm», «Cxema ombita C.
Munnepa, I'. FOpu», «3ITanbl HeoOpraHUYeCKON 3BOIOIUNY, «l'eoXpoHonornyeckas mkana», «HauvanbHble 3Tanbl OpraHUYECKON HBOJIIOLUNY,
«Cxema 00pa3oBaHUsI JYKapuOT MyTE€M cuMmOuoreHesa», «Cucrema >XUBOW mNpuponb», «CTpoeHue BUpYCa», «ApoMopdo3bl pacTeHHUII,
«Punnopute», «OTHOKIETOYHBIE BOAOPOCTHY, «MHOTOKIETOYHBIE Boaopocin», «Mxmu», «llamopoTHuku», «['0I0CEMEHHBIE paCTEHHUS,
«Oprasbl IBETKOBBIX pacTeHui», «CxeMa pa3BUTHS KUBOTHOTO MHUPay, «ApoMopdo3bl KUBOTHBIX», «lIpocTeimuey, «KuieqyHomnonocTHbIe),



«[Inockue yepBu», «Unenucronorue», «PriObl», «3eMHOBOHBIEY, «IIpecMbikatontuecsy, «IItume, «MnekonuTarommuey, «Pa3Butue XKu3HU B
apxeickoil ape», «Pa3BUTHE )XKU3HU B MIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B MAICO30MCKON 3pe», «Pa3BUTHE KU3HH B ME3030MCKOM 3pey,
«Pa3BuTHE )X13HU B KailHO30MCKOH 3pey, «CoBpeMeHHasi CHCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: Trepbdapuu pacTeHUH pa3IUYHBIX OTJENOB, KOJUIEKIIMM HACEKOMBIX, BIJIaKHbIe Ipenaparbl >KUBOTHBIX, PAKOBHUHBI
MOJITIOCKOB, KOJUIEKI[UM HUIJIOKO’KHUX, CKEJEThl IO3BOHOYHBIX >KMBOTHBIX, 4ydesla NTHULl M 3Bepeil, KOJUIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISIKU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

BuptyaiabHasa nagoparopHas padora «MoxenupoBanue onbiToB Muuiepa—tOpu mo u3ydeHnio aGMOTE€HHOTO CHHTE3a OPTaHUYeCKUX
COCIMHECHHH B TIEPBUYHON aTMOCheEpe».

JlabopaTopnasi padora «l/3yueHue u onnucaHue UCKOMAEMbIX OCTATKOB IPEBHUX OPraHU3MOB).

IIpakTuyeckasi padora «/3yueHne ocOOEHHOCTEN CTPOCHHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnueckas padora «/3yueHne 0coOEHHOCTEN CTPOEHNUS TO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3

Paspnensl u 3anaun anTponosiornv. MeToasl aHTPONOJIOTHH.

CraHoBIIEHHE NIPEACTABICHUHN O MPOUCXOXKACHUH YeloBeKa. Penurno3neie Bo33peHus. COBpeMEHHbIE HayUHbIE TEOPHUU.

CxoncTBO 4YenoBeKa € JKUBOTHbIMU. CHcTeMaTHYeCKOEe I0JIOKEHHE uenoBeka. CBUIETENbCTBA CXOJCTBA 4YEJOBEKAa C >KUBOTHBIMU:
CpaBHUTEIbHO-MOp(donoruueckue, 3MOpHoIorHueckue, (U3UONOro-OMOXUMHUYECKHUe, MoBeaeHUYeckne. OTINYUS YeloBeKa OT IKUBOTHBIX.
[IpsiMox 0k 1€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3Ia U BTOPOM CUTHAJIBHOM CHCTEMBI.

JBwxymue cuibl ((hakTopbl) aHTpOIOreHe3a: Ouonorudeckue, couuanbHble. COOTHOLIEHHE OHOIOTMYECKUX M COLMATIbHBIX (PAKTOPOB B
AHTPOIIOI€HE3E.

OcHOBHBIE CTaJuM aHTpororeHe3a. PaHHue uyenoBekooOpa3Hble 00€3bsSHBI (NMPOKOHCYNBI) M paHHHE MOHTHIbl — OOLIUe MpeIKu
YeJIOBEKOOOPa3HbIX 00€3bsiH U JIIO/ICH. ABCTPAJIONUTEKH — JABYHOTHE TIPEAKHU Jto/iel. UenoBeK yMelbli, epBble U3TOTOBJICHHS OPYAHM TpyHa.
YenoBek NpsAMOXOISALIMIA M MEpPBbIM BbIXOJ JroAel 3a mpenensl Adpuxu. YenoBek reiaenbOeprckuil — oOIIMi MpeJoK HeaHepTalbCKOro
YeJIOBEKa M YEJIOBEKa pasyMHOro. YeaoBeK HEaHJAEPTAIBCKUM KaK BHJI JIFOAECH XOJIOAHOTO KJIMMarTa. YelnoBEeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHHCOBCKHI YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenerika u nanreoreHoOMHUKa.

DBOJIIONHMS COBPEMEHHOTO YenoBeka. EcTecTBeHHBIH OTOOpP B TOMYMSALMSIX 4YeloBeKa. MyYTallMOHHBIA TIpoLleCC U MOTUMOpP(H3M.
[TonmynsiIMOHHBIE BOJHBI, Ipeiid reHoB, Murpanus u «3p(eKT ocHoBaTeNs » B MOMYJSIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBpomeouaHasl (eBpasuiicKas), aBCTpaJlo-HETpouJHas (PKBaTOpUANbHAs),
MOHTOJIOW/IHAS (a3MaTCKO-aMepUKaHCKas). Bpemss W myTu pacceneHusl uenoBeKka IO TuiaHeTe. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. lIprcrnoco6iieHHOCTh YesloBeKa K pa3HbIM YCIOBUSAM OKpyXkaroliei cpenbl. BiusHue reorpaduyeckoil cpenbl u
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YETOBEKa.

MexauciuranHapHbie MeTOABl B (U3HYECKOW (OMOJIOTHYECKOI) aHTPOMOJIOTHH. DBOIIOIMOHHAS aHTPOIIOJIOTHS W TaJIEOAHTPOIIOIOTHUS
YeJI0BEYECKUX MOMymanuid. buoconumanbHele Mcciae0BaHus PUPO/IbI YeToBeKa. MccieqoBanue KOABOIIOIUHY OMOJIOTHYECKOTO U COIL[MAIbHOTO B
YEIJIOBEKE.



JdemMoHcTpanuu

[Toptpetsr: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuie! 1 cxembl: «MeToabl aHTPOTIOJIOTUNY, «I 0JIOBHOM MO3T YeloBeKkay, «enmoBekooOpasHbie 00e3bsiHb», «CKENeT YeTIOBeKa U CKEJIeT
mUMITIaH3e», «PyJIUMEHThI U aTaBU3MbD, «J[BUKYIME CHIIBI AHTPOIIOTE€HE3a», « DBOIOIUOHHOE APEBO YEIOBEKA», «ABCTPATONUTEK», «HenoBek
yMenblity, «HenoBek npaMoxoasimuiiy, «/lenucockuit uenosek» «Heanaepranpipy, «KpomanboH1bl», «lIpeaku yenoBekay, «ITarbl 3BOIIOIUN
YyeJoBeKay, «Pachl yemoBekay.

O6opynoBanue: MyJISDKH OKaMEHEIIOCTEH, MMPEIMETOB MaTEPHATLHOW KYJIbTYphI IPEIKOB YelIOBEKa, penpoaykiun (pororpaduu) KapTuH ¢
MU(DOJIOTHUECKUMU U OUOJIEHCKUMU CIOKETaMH MPOUCXOXACHUS ueioBeka, (oTorpaduu HaXOJOK HCKOMAEMbIX OCTAaTKOB YEIOBEKa, CKEJET
YeJI0BEKa, MOJIEJIh Yeperia YeJIOBeKa U Yeperia MMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTU HIMMITIaH3€, MOJIEIN TOpCca MPEJIKOB YeIOBEKa.

JlabopaTopHas pa6ora «/3yyeHne ocoOEHHOCTEH CTPOCHHUSI CKelleTa YeI0BeKa, CBA3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3K0JIOTHYECKUX aJalTallMi YEIOBEKay.

Tema 6. Ik0/10rusi — HAyKa 0 B3aMMOOTHOIIEHUAX OPTAaHM3MOB U HAJOPraHU3MEHHBbIX CHCTEM € OKPY KAKLIel cpeloi

3apoxaeHue u pazButue skosoruu B Tpynax A. I'ymbonsara, K. @. Pynbe, H. A. CeBepuosa, O. I'ekkens, A. Tenciu, B. H. Cykauépa.
Paspnenbl u 3agaun 3xos1orun. CBs3b HKOJIOTUU C IPYTUMU HAYKAMM.

Meroast sxonorun. IloneBbie HaOMIOAEHUA. DKCIEPUMEHTHI B AKOJOTHUU: MPUPOAHBIE U JIAOOpaTopHbIe. MoOJenupoBaHue B JKOJIOTHH.
MOHHMTOPUHT OKPY>KaIOIIEH Cpe/Ibl: JOKAIbHBIN, peTHOHAIBHBIN U TTT00aIbHBIN.

3Ha4YCHHE DSKOJIOTMYECKUX 3HAHUU ISl 4YeNlOBEKa. DKOJOTHYECKOE MHUPOBO33PEHHE KAaK OCHOBA CBS3€W YEJIOBEYECTBA C MPUPOJIOH.
®opMUpPOBaHUE FKOJIOTUYECKOHN KYJIbTYPhl U 3KOJOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Moptpetsr: A. 'ym6onpaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuib! u cxemsl: «Pa3nensl sKkoIoTun», «MeToabl SKOJIOTUN», «CXeMa MOHUTOPUHTA OKPYXKAIOIIEH CPEIbIy.

JlabopaTopHas padora «/3ydyeHrne METO0B SKOJIOTMYECKUX HCCIIETIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOUTAHHUS

Dkosnoruveckre (akTopbl U 3aKOHOMEPHOCTH uX aedcTBuda. Kiaccupukanus >KoIOTHYECKUX (PaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE,
anTporioreHHeie. OOmME 3aKOHOMEPHOCTH JeHCTBUsA dkojornueckux (akropos. [IpaBuno wmunumyma (K. Ilnpenrens, HO. JIuGux).
TonepanTHOCTH. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AlGuotnueckue (axktopbl. CBeT Kak SKOJOTHYECKHi QakTop. JlelcTBHE pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OpPTaHU3MBL.
DKOJIOTMYECKHUE TPYIIbI PACTEHUH U )KMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUrHaiIbHas poib cBeTa. POTONEPUOIU3M.

TemnepaTtypa kak skonoruueckuil axrtop. JlefictBue temreparypsl Ha opraHusmbl. [1oMKMIOTEpMHBIE U TOMONOTEPMHBIE OPraHU3MBI.
DOBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTs kak sxoniorumdeckuit gakxrop. Ilpucnocobnenns pacTeHUi K moauepkaHuio BogaHoro Oananca. Knaccudukanus pacTeHuil mo
OTHOIICHHUIO K BoJie. [IpucnocobmaeHus ;KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEeKUMA.



Cpenpl oOuTaHMsI OpraHW3MOB: BOJIHAs, Ha3eMHO-BO3YIIHAs, MOYBEHHAs, TIyOMHHAs IMOJIMOYBEHHAs, BHYTpHOpPTraHu3MeHHas. PU3UKo-
XUMHYECKHE 0COOEHHOCTH cpell 0O0MTaHus opraHu3mMoB. IlpucnocoOaeHns opraHu3MoB K KU3HHU B pa3HbIX cpelax.

buonornveckue putmbl. Buennue u BHyTpeHHHE puTMBL. CyTOYHBIE M TOJUYHBIE PUTMBIL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
U3MEHEHHUSAM YCIIOBUH KHU3HMU.

XKuznennsie ¢popmbl opranu3moB. lloHsTre o xu3HeHHOU (Qopme. KuzHeHHBIE (OPMBI pacTeHUil: JepeBbs, KYCTAPHUKH, KyCTapHUYKH,
MHOT'OJIETHUE TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (DOPMBI KUBOTHBIX: TUAPOOHMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U
o0pasa KU3HH.

buotnueckue ¢axtopsl. Buabl OMOTHUECKMX B3aUMOAECHCTBUI: KOHKYPEHLMS, XMIIHUYECTBO, cuMOMO3 U ero ¢opmsbl. Ilapazutusm,
KOoIlepanus, MyTyaln3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJjeOHuM4ecTBO). Herpoduyeckne B3amMOAEUCTBUS (TOnmHUYECKUe, (OpHUECKHE,
¢dabpuueckue). 3HaueHHEe OMOTHYECKMX B3aMMOJEHCTBMM sl CYIIECTBOBAHMS OPraHU3MOB B cpeae oOuTaHud. [IpyMHIMI KOHKYpPEHTHOTrO
UCKJTIOUCHHUSI.

JdeMoncTpanmun

Tabmuipl U cxembl: «JKonoruueckue (akTopb», «CBETOBON CHEKTP», «IKOJOTMYECKHE IPYMIbl )KMBOTHBIX IO OTHOIIEHHIO K CBETYY,
«TennoKpoBHbIE KUBOTHBIE», «XOJOJHOKPOBHbIE KUBOTHBIEY, «DU3H0NOrHYeCKHe alalTalliy KUBOTHBIX», «Cpenbl 0OUTaHHUsS OPraHU3MOBY,
«buonornuyeckne putmb», «Ku3HeHHbIE (HOPMBI pacTeHU», «OKM3HEHHBIE (OPMBI KUBOTHBIX», «IKOCHCTEMA IIHMPOKOJIMCTBEHHOTO JIECay,
«KocucrteMa XBOHHOro Jieca», «Llenu nuranusy», «XumHundectBoy», «Ilapazutuzmy, «Konkypenuus», «Cumonos», «KommeHcammzm».

ObopynoBanue: repOapuu PacCTEHUWH M JKUBOTHBIX, NMPHUCIIOCOOJICHHBIX K BIMSHHUIO PA3JIMYHBIX HKOJOTHYECKUX (PAKTOpOB, repOapuu
CBETOJIIOOMBBIX, TEHENIOOMBBIX W TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHMS,
repbapun M KOJUIEKIUM TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOpPO30yCTOMUYMBBIX pacTEHHM, uyuyena MNTHULL U 3Bepei, repbapuu pacTeHHi,
OTHOCALIMXCS K TUrpoduram, kcepopuraM, Me30(pUTaM, KOMHATHbIE PAaCTEHUs JAHHBIX TPYIMI, KOJUIEKIUU >KUBOTHBIX, OOMTAIOLINX B Pa3HbIX
cpenax, repO0apuu ¥ KOJUIEKIIMHM PACTEHUH U KUBOTHBIX, 00JIaJal0NMX YePTaMH IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH,
repOapuy U KOJJIEKIIMM PACTEHUM U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJJICKIIUH )KUBOTHBIX, YUaCTBYIOLIUX B Pa3IMYHbIX OMOTHUYECKUX
B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BpIsiBIeHHE TPUCIIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHasi pabora «BpisiBieHre npucnocodaeHuii OpraHu3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HbIX MECT OOMTAHUS.

Tema 8. Jkos0rust BUAOB U MOMYJISALUM

DKOoJIOTHYEeCKHE XapaKTepUCTUKH momymsanuu. [lomynsanus kak Ouonorndeckas cucreMa. Poib HEOIHOPOTHOCTH cpelibl, (U3NYECKUX
0appepoB U 0cOOEHHOCTE OHMONOruK BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpHI Momynsiivii. OCHOBHBIE MOKA3aTeNH MOMYISINH:
YHUCJIEHHOCTD, INIOTHOCTh, BO3PACTHAs U M0JIOBAsi CTPYKTYpPa, POXKAAEMOCTD, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.

DKkojoruyeckas CTpykTypa mnomyasuud. OneHka 4YHCIEHHOCTH mnomymsiuu. [luHamuka nomymsuuu U e€ perynsuus. buotnueckuit
MOTEHLMa] mnonyasauuu. MoaennpoBaHnue QUHaAMHUKU nomyssauuu. Kpusble pocTa uncieHHOCTH nonyiasunu. Kpusble BbDKMBaHUSA. Perynsanus
YHCJIEHHOCTH MOMYJISALUMA: poiib (aKTOPOB, 3aBUCALINX U HE 3aBUCSIIMX OT IUIOTHOCTU. DKOJIOTHYECKHUE CTpaTeruu BUI0B (I- u K-ctparerun).



[Tonarue 06 3konornyeckor Humie Buaa. MecrooOutanue. MHoromepHas Monenb 3kojoruueckoi Humm JIx.M. Xarunncona. Pasmepst
sKosornueckor Humu. [loTeHnuanpHas u peanu3oBaHHas HALIY.

Bun xak cucrema nonynsauuid. Apeasnsl BUIOB. BUibl M UX )KU3HEHHBIE CTPATErUU. DKOJIOTUUECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS U MATPALIAN KUBOTHBIX. bHOJIOrHYecKre MHBa3UU 4yKEPOIHBIX BUOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4uHCOH.

Tabmuupl M cxembl: «OKOJIOTMUYECKUE XAapaKTEPUCTUKH monyiasuuny», «lIpocTpaHcTBeHHas CTpykTypa nomymsiuuu», «Bo3pacTHble
UpaMHUIbl NOMYJAIHN», «CKOPOCTh 3aCElIeHHs MOBEPXHOCTU 3€MIIM Pa3JIMYHBIMU OpraHuzMamm», «Moxens skonorumdeckord Humm k. H.
XaT4ynHCOHAY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKLIUHU )KUBOTHBIX.

JladopaTopnasi pa6ota «IIprcmocoOaeHus CeMsSH PaCTCHHUI K PAaCCEIICHUIO».

Tema 9. Jko0rus coo01mECTB. IKOJOTHYECKHE CUCTEMBI.

Coo0miecTBa opranu3MoB. buoreHos u ero crpykrypa. CBsizu MEXIy OpraHu3MaMu B OHOIICHO3E.

OkocucremMa Kak oTkpbitas cucrema (A. J[x. Tencnu). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOIYLEHTbI, KOHCYMEHTHI,
penynenTsl. Tpodudeckue ypoBau. Tpoduyeckue nenu u cetu. Aonotudeckune 070ku 3kocucTeM. [10YBBI M MBI B 3KocucTeMax. Kpyrosopor
BELIECTB U ITIOTOK HEPTUU B DIKOCUCTEME.

OcHoBHbIE MOKa3aTeNn IKOcUcTeMbl. bruomacca u npoyKius. DK0oJI0rMuecKre NTUpaMuIpl Yuces, OnomMacchl U SHEpruu.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpaBneHHble 3aKOHOMEPHbIE CMEHBI COOOIIECTB — CYKLIECCUU.
[lepBuuHbIE 1 BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPOIIOr€HHbIE BO3JEHCTBUS Ha cykueccuu. KnumakcHoe cooOuiectBo. buopasnoobpasue
Y TIOJIHOTA KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBL. DKOCUCHEMbL 03ED U peK. DKocucmembvl MOpell U OKeanos. IKocucmemsbl MyHOp, 1eco8, Cmeneti, NyCmbitb.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpOIKOCHCTEMA. ATPOLIEHO3. Pa3nmnunst Mexay aHTPOIIOTEHHBIMU U IIPUPOJHBIMH dKOCUCTEMAMH.

YpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponackas ¢uopa u ¢dayna. CuHaHTponM3amusi TOPOACKOM QayHBI.
buonoruyeckoe 1 X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aMMOJEHCTBHIM OpPraHW3MOB B JKOCHCTEMax. Poib kackaonozo s¢gexkma u 6udos-
920ughukamopos (kKnouesvix 6u008) 8 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM M BEUIECTB MEXIY CMEKHBIMHU HKOCHCTEMAaMHU.
Y CTONYMBOCTh OPraHU3MOB, OMYJISALUN U DKOCUCTEM B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ECHCTBHI.

Mexanusmol 6030elicmeus 3a2pA3HeHUll pA3HblX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUBMEHHOM, HNONVIAYUOHHOM U IKOCUCMEMHOM
VPOBHSX, OCHOBbL IKOJLO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmaus. MeTo0I0Tusl MOHUTOPUHTAa €CTECTBEHHBIX U aHTPOIOTE€HHBIX
JKOCUCTEM.

JdemMoHcTpanuu

IToprper: A. JIx. Tencau.



Tabmuuer u  cxembl: «CTpykTypa OuoneHoza», «IDKOCHCTeMa HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOTO Jiecay,
«DyHKIIMOHATILHBIE TPYIIBI OPTaHU3MOB B 3KocucTeMe», «KpyroBopot BemiecTB B 3kocuctemMe», «Llenu nutanus (macTOMILHAs, ASTPUTHAS)Y,
«DKOJOTHYEeCKasi MUpaMHUIa Yyucen», «IKOJIOoruueckas nupaMuaa Ouomaccel», «KOJOrHYecKas nmupamuaa sHeprum», «OopazoBanue 00JI0Tay,
«IlepBuuHas cykueccus», «BoccTaHoBiieHHE Jeca ociie noxapa», « JKOCUCTEMA 03epay, «ArpoueHos3», «KpyroBopor BelecTB U NOTOK 3HEPTHH
B arpoueHosey, «IIpumepsr ypoo3KoCHCTEM.

O6opynoBanue: repdapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydesia MTULl U 3Bepei, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHIA,
aKBapUyM KaK MOJENb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yuenue u onucanue ypo0IKOCHCTEMBIY.

JlaGopaTopHas padora «/3yueHne pa3sHO0Opa3ust MEIKHX MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX .

IKCeKypeust «IKCKypcusi B TUIUYHBIA OuoreoneHos (B AyOpaBy, Oepe3HsK, €IbHHK, Ha CYXOJOJIbHBIN MU MOWMEHHBIA JIYT, 03€po,
00110TO)».

IKCKypeus «IKCKYpCUs B arpOIKOCHCTEMY (Ha TOJIE WK B TEIUIMYHOE XO03SIIICTBO).

Tema 10. Buocdepa — rinodanbHast IkocucTema

buocdepa — obuieruianerapuas o6onouka 3emMid, TAe CYIIECTBYET WM CYIIECTBOBaJIa >kKM3Hb. Pa3BuTHe mpenctaBieHuit o 6uochepe B
tpynax D. 3tocca. Yuernue B. U. Bepranckoro o 6uocdepe. Obnactu 6uocdepst u e€ cocran. JKupoe BeniecTBo 0nochepsl U ero GyHKITHH.

3aKOHOMEPHOCTH cyliecTBoBaHUsA Ouocdepbl. OcobeHHocTu Ouochepsl Kak TI0OATbHOW 3KOCHUCTEMBbl. JIMHAMHUYECKOEe paBHOBECHE B
o6uocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMHUECKUE IUKITBI (YTepo/ia, a3ota). PuTMuaHOCTS siBIeHMIA B Onocdepe.

3onanbHOCTH Ouochepsl. [lonarue o 6Guome. OcHOBHBIE OMOMBI CYIIU: TYH/ApA, XBOWHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIC Jeca,
CTEINH, CAaBaHHBI, YCTHIHU, TPOIIMYECKHE JIeCa, BHICOKOTOpbs. Kiumar, pacTUTEIbHBIN U )KUBOTHBI MUP OMOMOB CYILIH.

CtpykTypa 1 (YyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECypCHOTO MOTEeHIIHAaNa U ONOCEepHBIX (QYHKITUH.

JdemMoHcTpanuu

[Toptpetsr: B. U. Bepraznckuii, 3. 3rocc.

Tabnuupl u cxemsr: «I'eocdepst 3emnn», «kKpyroBopot azota B ipupojie», «KpyroBopot yriepoaa B mpupoje», «KpyroBopor kuciopoaa B
npupoae», «KpyroBopot Bonbl B mpupoae», «OcHOBHBIE OMOMBI cymny, «Knumatudeckue mosca 3emnn», «TyHapay, «Taiiray, «CMeranHbii
necy, «lllupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycTbinsy, « Tponudeckuii Jecy.

Ob6opynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaoumas cpeaa

DKoJIoTHYecKHe KpHU3MChl U MX NpUYMHBL. Bo3nelicTBue uyenoBeka Ha Ouocdepy. 3arps3HeHue BO3AymIHON cpensl. OxpaHa Bo3jayxa.
3arpsi3HeHue BOJIHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspynienune noussl. OXpaHa MOYBEHHBIX PECYpCcOB. Mi3MeHeHne kaumMara.

AHTpPOTIOTEHHOE BO3/CICTBUME HA PACTUTENBHBIN U KUBOTHBIM MUp. OXpaHa pacTUTEIBLHOTO M KMBOTHOrO Mupa. OCHOBHbBIE MPUHIIMIIBI
oxpanbl puposl. Kpacusie kauru. Ocobo oxpansemsie npupoansie Teppuropun (OOIIT). botannueckue caapl 1 30070THUECKHE TAPKH.



OCHOBHBIC TPUHIMIBI YCTOHYMBOTO pa3BUTHs 4YeJIOBEUECTBA W NPUPOAbl. PalmoHanbHOE MNPHPOJONONIB30BAHHE W COXpaHEHHE
Ouosiornyeckoro pazHoodpaszus 3emin. O01Ke 3aKOHOMEPHOCTH II100aIBbHBIX IKOJIOTHYECKUX KpU3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpU3uca 1
€ro BEPOSITHBIE MTOCIICACTBHUSI.

Pa3Butue MeTOIOB MOHHMTOPUHIA DPAa3BUTHUA ONACHBIX TEXHOIEHHBIX mpoueccoB. Cucmemmnvie uccredoganus nepexooa K
pecypcocbepezarowjeli U KOHKYpeHmMocnocobHou suepeemuxe. buonoeuueckoe paznoobpaszue u duopecypcvl. Hayuonanvuvie ungopmayuontvle
cucmembl, obecneyusaroujue 00CmMyn K UHGoOpmMayuu no COCMOSHUIO OMOENbHbIX U008 U IKocucmem. OCHO8bI IKOpeadbuIumayuy SKOCUcmem u
€cnocobos 60pboObLL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpCKUXx u HA3eMHbBIX IKOCUCTEM.

JdemoHcTpauuu

Tabmuuer u cxemsl: «3arpsisHeHHe aTMochepbly, «3arps3HeHne ruapocheps», «3arps3HeHue mousby, «llapaukossiii a¢dex», «Ocodbo
OXpaHsieMble IPUPOJIHBIE TEPPUTOPUI», «MOEIH yIPaBIIEMOr0 MUPAy.

Oo6opynoBanue: pororpaduu oXpaHseMbIX pacTeHUH 1 )KUBOTHBIX KpacHoii kauru Poccuiickoit @enepanmu, KpacHol KHATH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE CPE/THEI'O OBLLIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSI K PE3yJbTaTaM OCBOCHHs OOYYAIOIIMMHCS IPOTrpaMM CpPEIHEro OOIIero oOpa3oBaHUS:
JUYHOCTHBIC, METANIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKType IHWYHOCTHBIX pE3yJIbTaTOB OCBOCHHS IMPOTPaMMbI IO OHOJOTUU BBIACICHBI CIEIYIOIIME COCTaBJISIOLIUE: OCO3HAHHE
00yJaIOIUMUCS POCCUICKON TPaKTAHCKOW UIACHTUYHOCTA — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTA U CAMOOTIPEICIICHUIO, HAIUYUe
Momusayuu K OOy4EHUIO OWMOJOTHH, yeleHanpasieHHoe passumue BHYTPEHHHX YOEXKIIEHUN JIMYHOCTU HA OCHOBE KJIIOYEBBIX ILIEHHOCTEH U
UCTOPUYECKUX TPAAULMNA pa3BUTHS OMOJIOTMYECKOIO 3HAHMS, 20MOBHOCMb U CNOCOOHOCMb O0OYdYaloLUXCsl PYKOBOJCTBOBAaThCS B CBOEH
JESTeIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMHU, TPUCYIIUMHU CHCTEME OHOJIOTUYECKOTO O0O0pa3oBaHUsl, Haluuue npasoCoO3HaAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CMABUMb LIETN U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE PE3yIbTaThl OCBOEHUSI MPOrPaMMBbI MO OHOJOTHH JOCTHTAIOTCS B €IUHCTBE y4eOHON M BOCIHTATENbHON NEATEIBHOCTH B
COOTBETCTBUH C TPAJUIMOHHBIMU POCCUMCKUMHU COITUOKYJIBTYPHBIMH, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMH, MPUHATHIMU B
oOliecTBe NpaBUJIAaMU M HOPMaMU IOBEACHHS U CIIOCOOCTBYIOT MpOLIECCaM CaMOMNO3HAHMS, CAMOBOCHUTAHHS W CAMOpPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH TMO3UIIMH JIMYHOCTH, MATPUOTU3MA U YBAKEHHUS K 3aKOHY U MPABOMOPSIIKY, YEJIOBEKY TPYyJa U CTapiIeMy MOKOJIEHUIO, B3aUMHOTO
yBa)KeHHUS, OEPEKHOTO OTHOLICHHS K KyJIbTYPHOMY HACIEAWIO U TPAAUIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit ®denepanuu, npupoe u
OKpY>Karollen cpene.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «bHONOTHA» MOIKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYyYaIOIIUXCS
PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIIMM, MO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHUI, COOTBETCTBYIOUINX TPAIUIIMOHHBIM IIEHHOCTSM POCCUKCKOTO O0IIEeCTBa, paclIupeHHe KHU3HEHHOTO OIbITa U OMbITa JESTEIILHOCTH B
MpoIIecCce peaTn3alui OCHOBHBIX HAMPaBIEHUN BOCIIUTATEIBHOM I€SITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKOM MO3UITUN O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WieHA POCCUMCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSITEIILHOCTH MPU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEIICHHH Y4eOHBIX U TMO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO IMO3HITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSACHSTH €€,

YMEHHE YYHUTHIBAaTh B CBOUX JCUCTBUAX HEOOXOJUMOCTh KOHCTPYKTMBHOTO B3aMMOJCHCTBHUS JIOJCH C pa3HBIMU YyOEXKICHUSIMH,
KYJIbTYPHBIMU IIEHHOCTSIMU U COITHATBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX, IMO3HABATENBHBIX W MCCIEAOBATEIbCKUX 3ajad,
YBaKUTEIHFHOTO OTHOIIEHHUS K MHCHHUIO OTIITOHEHTOB MPH 00CYXICHUH CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COICPIKAHNS,



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUICKON TIpa)KIaHCKOW HMICHTUYHOCTH, MAaTPUOTHU3MA, YBXKEHHsSI K CBOEMY HapOJay, YyBCTBa OTBETCTBEHHOCTH
niepea PonnHOM, ropaoctu 3a cBoM Kpaid, cBOr PoinHy, CBOM S3bIK U KYJIBTYpPY, MPOILIOE U HACTOALLEE MHOTOHAMOHAIBLHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K IPHUPOJHOMY HACIEAUI0 M IaMATHUKAM IPUPOJBI, JOCTHKEHHAM Poccun B Hayke, MCKYCCTBE, CIOpPTE,
TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OIICHMBATH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJOTHH, TOHUMAHUS 3HAYEHUS OMOJIOTHH B MO3HAHUHU
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI0 O0IIIEeCTBA;

uzelHas yoexx1€HHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CTIIOCOOHOCTH OIIEHUBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMTENSAM, CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHSA LIEHHOCTEW CEMEHHOW >KU3HU B
COOTBETCTBHUHU C TpaauLUAMHU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYash 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyAa, OOIIECTBEHHBIX
OTHOIIICHHH;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE IPOSBIATH Ka4eCTBA TBOPUYECKOM TMYHOCTH;

5) pusuveckoro BocnuTaAHUSA, POPMHPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIHOHAJIBHOI0 0JIArONOIyYHsI:

MMOHMMAaHHUE W peaju3alus 3J0pOBOro U Oe3omacHoro oOpas3a KU3HU (310pOBOE MUTAHHUE, COONIIOIEHUE TMUTMEHUYECKUX MPAaBHI U HOPM,
cOanmaHCHUpPOBAaHHBIM PEXKUM 3aHATHUH U OTIBIXA, peryispHas (Qu3udeckas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHKUE [IEHHOCTU TMPaBWJI WHIUBUIYATHHOTO U KOJUIEKTMBHOTO O€30MAacHOTO TMOBEACHUS B CUTYAIUSAX, YIPOKAIOIIUX 3I0POBBIO U
JKWU3HH JIIOJIEH;

OCO3HaHHWE TIOCTIEICTBUI U HEMPHUATHUS BPEIHBIX PUBBIYEK (YIOTPEOICHUS allKOT0JIsl, HAPKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTUBHOH JESTENbHOCTH TEXHOJOTHYECKOW M COIMANbHON HANpPaBIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IUIAHUPOBATh U
CaMOCTOATENbHO BBINOJIHATH TAKYIO JESTEIbHOCTD;



MHTEpEC K pa3InuHbIM cdepam NpodecCHOHANbHON NesSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oynymied npodeccuun u
peann30BbIBaTh COOCTBEHHbIC JKU3HEHHBIE IIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLICHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MIOBBIIIEHUE YPOBHSI SKOJIOTHYECKOH KYJIbTYphl: IPUOOPETEHUE ONbITA IJIAHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOXKHBIX IOCIIEACTBUI
JUISL OKPY>KarOILEen CpeJibl;

OCO3HaHME ITI00AILHOIO XapaKTepa 3KOJIOIMYECKHX IMPo0IeM U IyTel UX peLIeHus;

CIOCOOHOCTh HCIIOJIB30BaTh NPUOOpETaeMble NpU H3YYEHUH OWOJIOTMM 3HAHUS M YMEHHS INPH PEHICHUH NpoOjeM, CBA3aHHBIX C
palnMOHaIBHBIM PUPOIONOIB30BAHUEM (COOIIIOICHUE TPABUII TOBEICHUS B IPUPO/JIE, HAIIPABICHHBIX HA COXPAHEHHE PABHOBECHSI B SKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOoCchepsl);

aKTUBHOE HENpUATHE NeHCTBUN, NPUHOCALIMX BpEJ OKpY’KAIOLIeH MPUPOJHON Cpele, YMEHHME IPOrHO3UpoBaTh HEOJIAronpUsTHbIC
HKOJIOTUYECKHUE TTOCIICACTBUS IPEANPHHUMAEMBIX TEHCTBUIN U MTPEIOTBPAIATh UX;

HQJIMYME Pa3BUTOrO HKOJOTMUYECKOTO MBIIUIEHHUS, 3KOJIOIMYECKON KyJbTYpbI, OINBITA AEATEJBHOCTU HKOJOTMUYECKOM HarpaBlIEHHOCTH,
YMEHHUSI PYKOBOJCTBOBATHCS MMM B IO3HABATEIbHOH, KOMMYHHUKATUBHOW W COLMAIBHOW IMPAKTHKE, TOTOBHOCTH K YYacCTHIO B MPAKTHYECKOM
JesTeIbHOCTH HKOJIOTHUECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHPOBAHHOCTE MMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd M OOIIECTBEHHON IPAaKTHUKH,
OCHOBaHHOT'O Ha JHAJIOTe KYJIbTYp, CHOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHHE S3bIKOBON M YUTATENBCKOM KyIbTYphl KaK CPeJICTBA B3aUMOACHCTBUS MEX Y JIFOJbMH U TIO3HAHUS MHPA;

MOHUMaHHuEe cnenuuKd OMOJOTUU KaK HayKH, OCO3HaHMs €€ poiu B (POPMHUPOBAHUHU PALMOHAIBLHOTO HAYYHOI'O MBILIUICHHUS, CO3/JAaHUU
LIEJIOCTHOTO MPEJICTaBIEHU 00 OKPYKAIOLIEM MUPE KaK O €JMHCTBE MPUPO/IbI, YeIOBEKa U OOIIEeCTBa, B TO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEN
U peleHuH Mpo0seM COXpaHEHHs PUPOJHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTU OMOJIOIMHU Ul COBPEMEHHOM IMBHIM3AIMM: 00ECIIEYeHUsI HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHHE
MEPCTIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PeCypcHbIe MPOOJIEeMbl pa3BUTHs YEIOBEUYECTBA, MOUCKA MyTeH BBIXOJa U3 TJ100aIbHBIX
HKOJIOTUYECKUX MpoOJieM M obOecredeHusl mepexosia K yCTOWYMBOMY pPa3BUTHIO, PAllMOHAIBLHOMY HCIOJIb30BAHUIO HMPUPOAHBIX PECYPCOB U
(hOpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aWHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOTMYECKUX 3HAHWM B LEJAX MOBBILIEHUs OOILIEH KylbTyphl, €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH,
KaK COCTaBHOM yacTH (pyHKIMOHAIBHON rpaMOTHOCTH oOydaromuxcsi, GopMupyeMoit npy U3y4eHUr OHOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB IMO3HAHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJIb30BATh MOJIydyaeMble 3HAHUS JUIS
aHaJln3a U OOBSICHEHHUS SBICHUN OKPYXKAIOIIEro MUpa M MPOUCXOAAIIUX B HEM HM3MEHEHHH, yMEHHE JielaTb OOOCHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO MOTYyYeHUs JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTBH CAMOCTOSATEIBHO HUCIOJIb30BAaTh OMOIOTHYECKHE 3HAHUS [Tl PEIIeHUs TPOOJIEM B PEaNIbHBIX )KU3HEHHBIX CUTYAIIMSIX;



OCO3HAaHHE IEHHOCTM Hay4YHOH JESITEIbHOCTH, T'OTOBHOCTb OCYIIECTBISATH IPOEKTHYID M MCCIEAOBATENbCKYIO JEATEIbHOCTh
WHAMBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OOPa30BaHUIO, K aKTUBHOMY ITOJIyYE€HHIO HOBBIX 3HAHHI 10 OMOJIOTHH B
COOTBETCTBHUHM C )KM3HEHHBIMU IIOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUSI ydeOHOro mpenmera «buoiorusy» BKIFOYAIOT: 3HAYMMBIC Ui (DOPMUPOBAHHS MHUPOBO33PCHHUS
00yJaroImuxcss MEXIUCHUIUTMHAPHBIE (MEXIpPEIMETHbIC) OOIIEHAYYHbIE IMOHATHS, OTPAXKAIOIIUE LEIOCTHOCTh HAYYHOH KapTHHBI MHpa W
cnienu(UKy METOJIOB TNO3HAHUs, UCIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPIHs, SBICHHE, NPOIECC, CHCTEMa, Hay4HbId (aKT,
MPUHIUII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEJIOBaHHE, HAOIIOJIEHHE, MU3MEPEHHUE, IKCIIEPUMEHT U JIPyrue); YHUBEPCAIbHBIC
y4ueOHbIC JIeHCTBHS (IT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), o0ecrieunBaromue (GopMupoBaHre QyHKIIMOHAIBHOW IPAMOTHOCTH U
COIMAJILHOW KOMITETCHIIUU OOYYAOIINXCS; CIIOCOOHOCTh OOYYAFOIIMXCSl UCIOJIb30BAaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PCHUCCKUE
3HaHUS M YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUS B TIO3HABATEIILHOM U COITUAIIBHON TIPAKTHKE.

B pesynbrare uzydeHus OMOJIOTUM HA YPOBHE CPEAHETO OO0IIero oOpazoBaHus y oOydaromierocst OyayT copMHpPOBaHBI MMO3HABATEIIHHBIC
YHUBEPCAJIbHbBIC YUCOHbIC ICHCTBHS, KOMMYHHKATHBHbBIC YHUBEPCAJIbHBIC YICOHBIC ICHCTBHS, PETYISITUBHBIC YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHS,
COBMECTHAs ACATEIbHOCTb.

MertarnpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI TPOrPAMMBI CPETHET0 OOIEro 00pa30BaHUs JOKHBI OTPAXKATh:

ORy1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JOrHYecKHe el CTBHS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHHH 3HAHHWM MPUEMBI JOTMYECKOTO MBINUICHHs (aHalu3a, CUHTE3a, CpaBHEHUs, KiIaccu(UKaIUU, 0000IIeHNs),
PacKpbIBaTh CMBICT OMOJIOIMUECKUX MOHATUH (BBIACIATh UX XapaKTepHbIe IPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTUMHU IOHSATUSIMHU);

OTIpEACNATh IeNU JIeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTIKEHHUS, COOTHOCHTH PE3YNIbTaThl ACSITENbHOCTH C
IIOCTAaBJICHHBIMHU IICJISIMU,

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBICHHM KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKUC PACCYKIACHUA (I/IHIIYKTI/IBHI:vle, ACAYKTHUBHBIC, II0 aHaJ’IOFI/II/I), BBIABJIATH 3dKOHOMCPHOCTU HW IMPOTHUBOPECUHA B
paccMaTpuBaeMBbIX SIBIECHUSX, (DOPMYIUPOBATH BHIBOABI M 3aKIIOYCHHS,

INPUMCEHATE CXEMHO-MOACIBHBIC CPEACTBA IJId MPEACTABIICHHA CYIICCTBCHHBIX CBSI3¢ll M OTHOIICHHUU B HU3y4acMBbIX OMOJIOTHYECKUX
00BEKTaX, a TAaKXkKe MPOTUBOPEUUH Pa3HOTO POJIa, BEISIBICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUTaH pEIIeHUs MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITNXCSI MAaTepUATIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IEJISIM, OIICHHUBATh PUCKU MOCIEACTBHIA e TEILHOCTH;

KOOPAWHHUPOBATH U BBINIOJIHATH pa60Ty B YCJIIOBHAX PCAJIBHOT'O, BUPTYAJIbHOTO U KOM6I/IHI/Ip0BaHHOFO BSaI/IMO)IeI\/'ICTBI/ISI;



pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHS:

BJIAJICTh HAaBBIKAMU Y4E€OHO-HMCCIIEIOBATEIbCKOW M TPOEKTHOW JAEATENIbHOCTH, HABBIKAMU pa3pelIeHus MpoOieM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOMCKY METOJIOB PEIICHHUs MPAKTHUECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

MCIOJIb30BATh PA3JIMYHBIC BHU/BI JESITEIHHOCTH IO TOJIYYEHUIO HOBOTO 3HAHHS, €r0 MHTEPIpEeTalru, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B
y4eOHBIX CUTYaIUSIX, B TOM YHCIIEe IPU CO3JJaHUH YU€OHBIX U COLUAIBHBIX TPOEKTOB;

(bopMHpPOBATh HAYYHBIH TUI MBIIIJICHUS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMUA MOHATUSAMH U METO/IaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM 1EATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh NPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJM3UpPOBATh 3a7ady, BbIIBUraTh TUIOTE3y €€ pEIICHUs, HaXOAWUTb apryMEHThl JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]JaBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

aHAJIM3UPOBATH MOJTYUYEHHbBIE B XO/€ PEIICHUS 33Ja4l PE3YJIbTaThl, KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH 1IeJIEHANPABICHHBIN MOUCK MIEPEHOCa CPEICTB U CIIOCOOOB ACHCTBHS B MPOPECCHOHATBHYIO CPELLY;

YMETb NIEPEHOCUTh 3HAHUS B [I03HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeill;

BBIIBUTATh HOBBIE WJIEH, IIpeIaraTb OpUrHHaIbHbIE MOAXOAbl U PELIEHUs, CTaBUTh MPOOJIEMBbl U 3a/1a4H, JOIYCKAIOLIUE aJbTEePHATUBHBIC
pEIlIeHuUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOYHHUKAX MH(pOpMAIUU (TEKCTe y4eOHOTo MocoOus, HayYHO-TIOMYNIAPHON JTUTepaType, OMOJIOrHUeCKUX
CIIOBapsIX M CIIPaBOYHUKAX, KOMIIBIOTEpHBIX 0Oa3zax JaHHBIX, B MHTepHeTre), aHaIM3UpPOBaTh HMH(OpPMALMIO pa3IUYHbIX BUIOB U (opm
IIPEICTaBICHMSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HETPOTUBOPEUUBOCTD;

dbopmynupoBaTh 3ampoOChl U MPUMEHSTh Pa3IMYHbIE METOABI MPU TOUCKE M OTOOpEe Omosiormdeckol MHMOpMaIMU, HEOOXOIUMOMN st
BBINOJIHEHUS YUeOHBIX 3aj1ay;

MpUOOpETaTh OMBIT HCIOIb30BAaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEPILIEHCTBOBATh KYJIbTYpYy AaKTHUBHOTO
WCIIOJIb30BAaHNUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOHMpaTh ONTUMAaIbHYIO (OPMY IpEICTaBICHUs Onosornyeckoil nHpopMaluu (Cxembl, rpaduKy, TuarpaMmbl, TaOJINLbI,
PHUCYHKH U JPYyTOe€);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KaYECTBE CPEJICTBA MpHU padboTe ¢ Ouosornyeckoil nudopmanyen: NpUuMEHATh XUMUYECKHE, PU3NUECKUE U
MaTeMaTHYeCKHue 3HAKM M CHMBOJIBI, (OpMyIbl, ab0peBUaTypy, HOMEHKJIATYpy, HMCIIOJIb30BaTh U MpPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIHMUYECKUE
CpEeICTBa HATJISIIHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABAHMA U 3aILUTHl HH(POpMaIuK, HHPOPMALMOHHOM 6€301MacHOCTH TMYHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMHU A€ CTBUSIMMU:



1) o6menmue:

OCYILLIECTBIIATh KOMMYHHMKAIIMK BO BCEX C(epax KM3HHU, aKTUBHO y4aCTBOBAThH B AMAJIOIe UJIM JIUCKYCCUH IO CYILECTBY 00CYXAaeMOU TeMbl
(yMeHue 3ajaBaTh BONPOCHI, BBICKA3BIBATH CYXACHHUS OTHOCUTEIIBHO BBIIIOJHEHUS [peAJaraéMoil 3ajayd, yduThIBaTb HWHTEPECH U
COINIACOBAHHOCTh MO3ULUI IPYTUX YYaCTHUKOB JMAIOra WK AUCKYCCHUN);

pacrio3HaBaTh HeBepOAJIbHBIE CPEICTBA OOIICHHS, TOHUMATh 3HAUE€HHE COIMAIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(DIUKTHBIX
CUTYyallUl, yMETh CMSr4aTh KOH(QIMKTHI U BECTH IEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CHOCOOAMU OOILEHUS U B3aUMOJCHCTBUS, NOHMMATh HAaMEPEHMs JAPYTUX JIIOJEH, HPOSBIATh YBa)KUTEIbHOE
OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU opMe hopMyIupoBaTh CBOM BO3paKEHMS,;

Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOK TOUYKY 3PEHHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAsI 1eSITeIbHOCTD:

MOHMMAaTh M WCIIOJIb30BaTh TPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaJIbHOW pabOTHl TpU pemeHHH OHOJOTHYECKOH MpoOIeMsl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS I'PYIIOBBIX (HOPM B3aUMOJICHCTBUS NPHU pELICHUH YUeOHOH 3a/1auH;

BBIOMPATh TEMAaTHUKYy U METOJIbI COBMECTHBIX JICHCTBUI C YIETOM OOIINX HHTEPECOB U BO3MOKHOCTEH Ka)KIOTO YJIeHa KOJJICKTUBA;

IIPUHUMATH L€ COBMECTHOH AEATEIBbHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATH JEHCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIAThH IIJIaH
NEUCTBUM, pacpeaesaTh POIM ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYKJ1aTh PE3YyJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa U KAXKJIOTO YYAaCTHHKA KOMaH/Ibl B OOIIUI pe3yabpTaT 110 pa3paboTaHHbIM KPUTEPUSIM;

IpejiaraTb HOBbIE IPOEKTHI, OLICHUBATH UJIEH C ITO3ULIMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONW 3HAUUMOCTH;

OCYILLIECTBIATh IMO3UTHBHOE CTPATETMUYECKOE IOBEJCHHME B pPA3IMYHBIX CHUTYaLUsAX, HPOSIBIATH TBOPYECTBO U BOOOpaKEHHE, OBITh
MHULUATUBHBIM.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIs BBISBICHHS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX U y4EOHBIX CUTYyalUsX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbI€ U CMBICTIOBbIE YCTAHOBKU B CBOUX JEUCTBUAX U MOCTYIKaX MO OTHOLIEHHUIO K KUBOU
IIPUPOJIE, CBOEMY 3J0POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MIO3HABATEIbHYIO JAESITENbHOCTD, BBIABIATH MPOOJIEMBI, CTABUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 33/1a4H B
00pa3oBaTeNbHON AEATEIBHOCTH U KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIEHO COCTABJISITH IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHi y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM SPYAMLUMU B PA3HBIX OONACTSAX 3HAHWM, IOCTOSHHO TIIOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.



2) CaMOKOHTPOJIb:
J1aBaTh OIICHKY HOBBIM CHTYAIUsIM, BHOCHTh KOPPEKTHBBI B JACATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;
BJIaACTh HaBbIKaMU IO3HABaTEIbHOU pe(l)J’ICKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[el\/JICTBI/Iﬁ 1 MBICJIIMTCIIBHBIX ITPOUCCCOB, UX PC3YJIbTATOB U
OCHOBaHHM, HCIIOIb30BaTh MPUEMBI Pe(IICKCHUH IS OLIEHKH CHUTYalluH, BEIOOpa BEPHOTO PELICHUS;
YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO NPUHUMATL PCUICHUS 110 UX CHUKCHUIO,
NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTaTOB JCSITEIbHOCTH;
3) npuHsATHE CeOs M APYTrHX:
NPUHUMATH Ce0s1, MOHUMast CBOU HEJOCTATKH U JOCTOMHCTBA;
IIPUHUMATb MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIU3€ PE3YyIbTaTOB ACITEIbHOCTH,
NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha ONIHOKH;
pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH JAPYroro YeJ0BeKa.
NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbie pe3yibTaThl OCBOCHMsS COJEpKaHUs ydyeOHOro mnpenmera «buonorus» Ha yriyOol€HHOM YpPOBHE OPHUEHTHPOBAHBI Ha
obecnieuenre npoduibHOr0 00ydeHus: oOyJaromuxcs omonoruu. OHU BKIIOYAIOT: CHCHUPUICSCKHE ISl OMOJIOTHYM HAYYHBIC 3HAHUS, YMCHHS U
CHocoObI IeHCTBUN MO OCBOEHUIO, MHTEPIPETALUU M MPeoOpa3oBaHHUIO 3HAHHWM, BHUIBI JEATEIBHOCTH MO IMOJYYEHHUIO HOBBIX 3HAHHM U HMX
MPUMEHEHUIO B PA3IMYHBIX YU4E€OHBIX, a TakKKe€ B PEAJIbHBIX JKU3HEHHBIX CHUTyauusx. lIpemMerHbie pe3ynbTaThl MPEJCTaBICHBI IO ToJaM
M3y4YEHUSI.

[IpenMeTHBIC pe3ybTaThI OCBOCHUS yueOHOTro npeamera «buonorus» B 10 kracce NOMKHBI OTPaKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, B IO3HAHUU 3aKOHOB MIPUPOJIBI M PEIICHUH TTPOOIEM PAlMOHAIIBHOTO MPUPOIOTIOIH30BaHNUSA, O BKJIa/I€ POCCUUCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE OUOJOTHH;

BJIAJICHUE CUCTEMOM OMOJIOTMYECKUX 3HAHMM, KOTOpPasl BKJIIOYAET: OCHOBOIIOJATAIONINE OWOJOTHYECKHE TEPMHUHBI U TOHATUS (KHU3Hb,
KJIETKa, OpraHu3M, MeTadOolIM3M, TOMEOCTa3, CaMOPETyISIHs, CaMOBOCIPOU3BEIEHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT M Pa3BUTHE),
ounonornueckue teopun (kimerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHasi Teopusi HacneAcTBeHHOCTH T. Moprana),
yuenusi (H. U. BaBuioBa — o 1eHTpax MHOTOOOpa3usl U MPOUCXOXKICHHS KYyJIbTYPHBIX PAacTeHHil), 3aKOHBI (€AMHO0Opa3us MOTOMKOB MEPBOTO
MOKOJICHUS, PACIICIUICHUs, YWUCTOTHI TaMeT, He3aBUCHUMOro HacienoBanus [. MeHnaens, TOMOJOTHYECKHX pPSJIOB B HACJIEICTBEHHOM
u3menuuBoctu H. Y. BaBunosa), mpuHIUIBI (KOMITIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHHS, MCIOJb3yeMbIX B OMOJOTHUYECKHX HCCIEAOBAHUSIX JKMBBIX OOBEKTOB (OMHCAHWE,
U3MepeHune, HaOIroIeHNe, SKCTIEPUMEHT);

YMEHUE BBIJIEISITH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK TPOKAPUOT M DYKAPHUOT, OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTAaHU3MOB, B
TOM 4ucie OakTepuid, TpUOOB, pacTEHHI, KUBOTHBIX W YEJIOBEKAa, CTPOSHHUS OPTaHOB M CHUCTEM OPraHOB pPACTEHUH, KUBOTHBIX, YEIIOBEKA,
MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAIONIUX B OPTaHU3Max PAaCTCHU, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX MPOIIECCOB: OOMEHa BEIIECTB



(MeTabosn3M), MpeBpaIleHus] SHEPTUH, OPOXKEHHs, aBTOTPOPHOrO M reTepoTPOGHOro THUIIOB MUTaHMSA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a,
Meilo3a, ramMeToreHesa, SMOpPHOreHe3a, MOCTIMOPHUOHAIBHOIO PAa3BUTHSA, PA3MHOXKEHUS, UHIUBHyaIbHOI'O Pa3BUTHS OpraHu3Ma (OHTOIEHeE3a),
B3aUMOJICHCTBHS T'€HOB, F€TEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE yCTaHABIUBATh B3aUMOCBSI3U MEX/y OPIraHOUAAMHU KJIETKU U UX (DYHKIMAMHU, CTPOEHUEM KJIETOK pa3HbIX TKaHEH U UX (QYHKLUAMU,
MEXy OpraHaMH M CUCTEMaMH OPTaHOB y PACTEHH, )KUBOTHBIX U UYEJIOBEKA M UX (DYHKIMSAMH, MEXKIAY CHCTEMAMH OPraHOB M WX (DYHKIHSIMH,
MEXJy A3TallaMd OOMEHa BEIIECTB, dTalaMH KIETOYHOIO LMKJIA M JKU3HEHHBIX LUKJIOB OPraHM3MOB, 3TallaMud 3MOPHOHAIBHOIO Pa3BUTHS,
TEHOTHUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOPaMU Cpe/Ibl OOUTAHMS;

YMEHHUE BBIABIATH OTJIMYUTENIbHBIE IPU3HAKU )KUBBIX CUCTEM, B TOM YHCJIE PACTEHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE APIYMEHTBHI, OMOJIOTMYECKYI0 TEPMUHOJOTHIO M CHMBOJIMKY Ui JIOKA3aTeNbCTBA POJCTBA
OpPraHU3MOB pa3HbIX CUCTEMAaTHUECKUX IPYIIIL;

YMEHHE pelaTh OMOJOTUYECKHUE 3a]]auH, BBISBIATH IPUUUHHO-CIICACTBEHHbBIE CBA3U MEX/Y UCCIEyeMbIMU OMOJIOTMYECKUMH MTPOLIecCaMu
U SIBJIGHUSIMM, JIeJIaTh BBIBO/IbI M IPOIHO3bI HA OCHOBAHUU IOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BHINOJHATh J1a0OpaTOpHBIE M MpPaKTHYECKHEe paboThl, COOMOgaTh mpaBwia mpu pabore ¢ ydeOHBIM M JIaOOPATOPHBIM
000pyZI0BaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh HMX IKCIEPHUMEHTAIBHBIMUA CPEIACTBaMHU, (OPMYIHPYs ILEJb HCCICIOBAHUS, aHATU3UPOBATH
MIOJIy4YEeHHBIE PE3Y/IbTaThl U JIeJ1aTh BHIBOJIBI,

YMEHHE YYacTBOBAaTh B Y4€OHO-HCCIIEOBATENbCKONM padoTe M0 OMOJIOTHMH, 3KOJOTMU U MEIULMHE, MPOBOJAMMOM Ha 0a3e IIKOJbHBIX
Hay4HbIX OOIIECTB, U MyOIUYHO MPEACTABIATh HOTYYEHHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEeHIUIX;

YMEHHE OICHMBATh 3TUYECKHUE aCTEeKThl COBPEMEHHBIX MCCIIEIOBAHUN B 00JaCTH OWOJIOTUN U METUIMHBI (KJIOHUPOBAaHHUE, HCKYCCTBEHHOE
OIIOIOTBOPEHUE, HAIIPABJIIEHHOE U3MEHEHHE F€HOMA U CO3/IaHNE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISTh OCO3HAHHBIM BBIOOp Oyaymied mpodecCHOHaTbHON NEeATeNTbHOCTH B 00JIacTU  OHOJIOTUM, MEIUIMHBI,
OMOTEXHOJIOTUH, BETEPHUHAPHM, CENTBCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIIyONsATh MMO3HABaTeNbHBIM MHTEPEC, HAINPABICHHBIN Ha
OCO3HaHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccun U NPOAOIKEHHUE OMOJIOrMYEecKOro oOpa3oBaHMsI B OpraHU3alUsAX CPEIHEro
po¢eCCHOHATBLHOTO U BBICILIET0 00pa30BaHuUsI.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 11 kaacce nOMKHbBI OTPAKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe€ M POJM OMOJOIMM B CHCTEME €CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa, B MMO3HAHUU 3aKOHOB MPHUPOJBI U PELICHUH SKOJIOTMUYECKHUX MPOOJIEM YeOBEYECTBA, a TAKXKE B PEIIEHUU BOIPOCOB
palMOHAIBHOTO MPUPOJIONIONIB30BAaHM, U B (POPMUPOBAHMH LIEHHOCTHOIO OTHOLIEHUS K MIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIQJETh CHCTEMOW OMOJIOTMYECKMX 3HAHWH, KOTOpas BKJIOYAeT ONpEAENeHHs W MOHMMAaHME CYIIHOCTH OCHOBOIIOJIATaOIINX
OMOJIOrMYEeCKMX TEPMHHOB U TMOHATHHM (BUA, 3Kocucrema, Ouocdepa), Ouonormueckue Teopuu (dBoitonuoHHas Teopuss Y. JlapBuna,
CHHTETHUEeCKas Teopus sBoitorun), yuenus (A. H. CeBepuoBa — o myTsax u HampasieHusx spostouuu, B.W. BepHaackoro — o 6uocdepe), 3aKoHbI



(renetnyeckoro pasHoBecus JIx. Xapaum u B. BaiinGepra, 3apopasimeBoro cxoxctBa K. M. Bbopa), mpaBuna (Munumyma lO. JIubOuxa,
AKOJIOTUYECKON MUpaMUIbl YHEPTUH ), THIIOTE3bI (THoTe3a «mupa PHK» V. I'mnbepTa);

YMEHHUE BJIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHMS, WUCIOJIb3YEMBbIMH B OMOJOTMYECKUX HCCIICAOBAHUSAX JKUBBIX OOBEKTOB U
9KOCHCTEM (oMHcaHue, u3MepeHne, HabI0IeHIe, IKCIIEPUMEHT), CIIOCO0AaMU BBISIBIICHUS U OLIEHKH aHTPOMOTEHHBIX U3MEHEHHH B IPUPOJIE;

YMEHHUE BBIIENATh CYIIECTBEHHbIC NPU3HAKU: BHJIOB, OMOTEOLIEHO30B, YKOCHCTEM M OHOCHEpbl, CTaOMIN3UPYIOIIEro, IBIKYIIETO MU
Pa3phIBAIOILEr0 €CTECTBEHHOTO OTOOpa, aIONAaTPUYECKOr0 M CHMIIATPUYECKOTO BHI000pA30BaHMs, BIUSHUS IBUKYIIMX CHJI IBOJIOLUU Ha
reHO(OH/] TMOMYJSIUH, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpeie OOMTaHUs, YepeOBaHMs HAlpaBJICHUI HBOJIOIUH, KPYrOBOPOTa BEUIECTB H
[IOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3U MEX]y IPOLECCAMH 3BOJIIOLMM, ABMXKYIIMMU CHJIAMU aHTPOIOI€HE3a, KOMIOHEHTAMHU Pa3IuYHbIX
HKOCUCTEM U MPUCIIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE BBIBIATH OTJIUYMTENIbHBIC TPU3HAKU JKUBBIX CHCTEM, IPHUCIOCOOJICHHOCTh BHAOB K cCpeae OOuTaHWsA, aOMOTHYECKHUX U
OMOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBSI3ed OpPraHM3MOB B COOOIIECTBaX, AHTPONOTEHHBIX H3MEHEHUH B SKOCHUCTEMax CBOEH
MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apTyMEHTHI, OHMOJIOTMYECKYI0 TEPMHUHOJOTHI0O M CHMBOJMKY JJI J0Ka3aTelbCTBAa POJCTBA
OpPTaHU3MOB PA3HBIX CHCTEMATHYECKHX TPYII, B3aWUMOCBS3H OPraHU3MOB U CpeIbl OOMTAHMSA, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTHU
COXPaHEHUS MHOT000Pa3Hs BUAOB U DKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IPUPO/IbI U YEIIOBEUECTBA;

YMEHHE pelaTh OMOJOTUYECKHUE 3a]]auH, BBISBIATH IPUUUHHO-CIICACTBEHHbBIE CBA3U MEX/Y UCCIEyeMbIMU OMOJIOTHYECKUMH MTPOLIECCaMU
U SIBJICHUSIMH, JIEJIaTh BBIBOJIbI U TPOTHO3bI HA OCHOBAHUH TMOJIYYEHHBIX PE3YIbTaTOB;

YMEHHE BHINOJHATh JTa0OpaTOpHBIE M TPaKTHYECKHe paboThl, COOMOgaTh mpaBwia npu pabore ¢ ydeOHBIM M JIaOOPATOPHBIM
000pyIOBaHUEM;

YMEHHE BBIIBUTATh THIIOTE3BI, TPOBEPATh HMX DKCIEPUMEHTAIBHBIMUA CPEICTBaMHU, (OPMYIHPYS LEINb HMCCIEJOBAaHUS, aHAIH3HUPOBATH
MOJTy4YEeHHBIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE YYacTBOBaTh B Y4€OHO-HCCIIEOBATENbCKONM paboTe M0 OWOJIOTHH, 3KOJOTMM M MEIWIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX
Hay4HbIX OOIIECTB, U MyOINYHO MPEACTABIATh NOTYYEHHBIE PE3YJIbTAaThl HA YUEHHUECKUX KOH(PEPEHIIHSX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HH, YETIOBEKa U YEJIOBEUECKUX pac, 0 MPUUMHAX, TOCIEACTBUAX U crioco0ax
NpeJOTBpaleHNs IMT00AbHBIX U3MEHEHU B Onocdepe;

YyMEHUE OCYIIECTBJISTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccuoHaTbHON ACSATENHPHOCTH B OOJACTH OMOJIOTHH, DKOJIOTHH,
MPUPOJIOTIONB30BaHNS, MEUIIMHBI, OMOTEXHOIOTUH, IICUXOJIOTUH, BETEPUHAPUH, CEJIbCKOTO XO3sMCTBA, MUIIEBOM MPOMBIIIICHHOCTH, YIIyOIaTh
M03HABATENIbHBIN MHTEpPEC, HAMPABJICHHbIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu U MpoA0IKeHNE OMOJIOTHYECKOT0 00pa3oBaHus
B OpPTraHU3aIUAX CPEIHET0 NPOPECCHOHATBHOIO U BBICIIET0 00pa30BaHuUsI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Konrpoabnbie Ilpakruueckue (uupposbie)
TPOTPAMMDE Beero padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 buonorus xkak Hayka
2 JKuBble cucTeMBbl U UX U3YUYCHHE
3 buonorus KieTku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10
3) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 1
KIIETKE
7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 05
peanuzanus e€ B KJIETKe
JKn3HeHHBIN MK KIEeTKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTU U 5 05
W3MEHYUBOCTH OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOJIOTHUs 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




TEMATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUIOB U TIOITYJISIIIHIA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Bcee Kontpo  Hpakris JarTa usyyenus wHppoBsIe
n/n JIbHbIE ecKue o0pa3oBaTe/ibHbIE
ro paboTbl  padoTHI pecypcbl
1 Buronorus kak KOMITJIEKCHAsE HAyKa M KaK 4acTh 1
COBPEMEHHOTO O0IIECTBA
2 JKuBblE cUCTEMBI U KX CBOMCTBA
3 YpoBHeBas opraHu3aius )KUBBIX CUCTEM 1
4 VcTopus OTKPHITHS ¥ U3YYEHUS KICTKU. 1
Kiterounas teopus
MeTo 161 MOJIEKYIISIPHOM U KJIETOYHOM OMOJIOTHH.
[IpakTuueckas pabora «M3yyeHne METO10B
5 KJIETOYHOM Onosoruu (xpomarorpadus, 1 0.5
anekTpodopes, nuddepeHiraibHoe
uentpudyruposanue, [1LP)»
6 XHUMHUYECKUH COCTAB KIETKU 1
7 MuHepabHbIE BEIIECTBA KIETKH, UX 1
Ouosoruyeckas poib
OpraHuyeckue BellecTBa KIeTKH — OeNKH.
8 JlaboparopHast pabotra «OOHapyx)eHUE OSITKOB C 1 0.5
MTOMOIIIBIO0 KAYECTBEHHBIX PEAKIIHI»
9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB
10 OpraHnyeckue BEmecTBa KIETKA — YTIIEBOIbI
11 OpraHuyeckre BeIecTBa KIETKU — JIUIHIbI




Hykneunossie kucnorsl. [IHK u PHK.
JlaboparopHas padora «/ccnenoBanue

12 HYKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK 05
Pa3IUYHBIX OPraHU3MOBY

13 Crpoenne u pynkuun ATD. Ipyrue
nykineosunrpudocdars (HTD)

14 CexBenuponanue JIHK. MeToibl reHOMUKH,

TPAHCKPUNITOMHKH, TPOTCOMHUKHI

15 MeTob1 CTPYKTYpHO#M OUONIOTHH

16 Tunel knerok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHUECKON KIIETKH.

17 [IpakTuueckas pabota «M3y4yeHne cBONCTB 0.5
KJICTOYHOIM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTK!

OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTnueckas pabota «M3ydeHue qBUKEHUS 0.5
IIUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)

[TomyaBTOHOMHBIE OPTaHOM/IbI KJIETKU:

20 MUTOXOHAPHH, Tu1acTH bl JlabopaTopHas pabora 0.5
«MccrnenoBanue miuasMoin3a 1 Aeria3Moin3a B '
PACTUTENBHBIX KJIETKAX)

21 HememOpaHHbIe OpraHou bl KIETKH

22 Crpoenue u pyHKIMHU Sapa
CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapHot. JlabopaTtopHas pabora «3yuenue 0.5
CTPOEHUS KJIETOK Pa3IMYHBIX OPTraHU3MOB)

24 AcCCUMMIISIINS U AUCCUMMIISALIUS — JIBE€ CTOPOHBI

MeTaboau3Ma. Tumel oOMeHa BCIICCTB.




Jlaboparopuas padota «3yueHue
KaTaJIUTUIECKOW aKTUBHOCTH (hepMeHTOB (Ha
pUMepe aMIJIa3bl WM KaTala3bl)y

@epMEHTAaTUBHBIN XapaKkTep PeaKLuid KIETOYHOIO
Mmetabonu3ma. Jlabopatopnas pabora «3yuenue

25 (epMEHTaTUBHOTO PACHICTIIICHUS IEPOKCHIA 05
BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KJIETKAX»

26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28 dorocuHTE3

29 Xemocunres. JlaboparopHas pabora «CpaBHeHue 05
IIPOLIECCOB (POTOCUHTE3A U XEMOCHHTE3a» '
AHaspoOHbIe opraHu3Mbl. Buibl OposkeHusl.

30 Jlaboparopuas pabota «CpaBHEHHE TIPOIIECCOB
OpOKEHMSI U JABIXaHUS»

31 AspoOHbBIE OPraHU3Mbl. JTalbl SHEPTETHUECKOTO
oOMeHa

39 OHeprust MeMOpPaHHOT'O TPaIUEHTA IIPOTOHOB.
Cunte3 AT®: pabota nporoHHON AT®-cruHTa3b!1

33 Peaknium MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — marpuusbii cuare3 PHK

35 Tpancnauus u e€ 3ranbl

36 KomupoBanue amuHokuCH0T. Poste pubocom B
O6uocuHTe3e Oenka

37 Opranu3anus reHoMa y IPOKapuoT U DYKapuoT

38 MomnexyssipHbIe MEXaHU3MBbI DKCIIPECCHH T€HOB Y

IYKapHOT




Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU U

39 obnuraTHbIe Mapa3uThl. [IpakTudeckas padbora 0.5
«Co3/1anue MoJIeu BUpyca»

40 BupycHsie 3a6051eBaHUS YelIOBEKa, KUBOTHBIX,
pacTeHui

41 HanorexHonoruu B OMOJIOrMH U MEIUIIUHE

42 JKU3HEHHBIN UK KIETKH

43 Martpuunsiii cuates JJHK

44 Xpomocomel. JlTaboparoprast pabota «3yducHwne 05
XPOMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax»

45 Jlenenue KICTKH — MHTO3
Tunsl kneTok. Kapuokunes U IUTOKUHES.

46 Jlaboparopnas padora «HabmroaeHne MuTo3a B 05
KJIETKaX KOHYMKA KOPEeIIKa JyKa (Ha TOTOBBIX '
MUKpOIpenaparax)»

47 Perynsmus ;kM3HEHHOTO ITUKJIA KJIETOK

48 Opranusm Kak eUHOE 11eJ0€

49 Txanu pacrenuii. JlaboparopHas pabota 05
«M3ydyeHne TKaHEeN paCTEHUI» '

50 Txanu KUBOTHBIX U YenoBeka. JlabopaTopHas 05
pabota «/3ydyeHne TKkaHeH JKUBOTHBIX '
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «3yueHnne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opranu3mMoB

53 JIBI>KEHHE OPTaHU3MOB

54 IIutanue opraHu3MoB




IInTanne MO3BOHOYHEBIX JKHBOTHBIX.

> [TumeBapuTenbHas cucTeMa 4esioBeKa 1

56 JlpIxaHue OpraHu3MoB

57 JIpIxaHue M03BOHOYHBIX )KUBOTHBIX M U€IOBEKa 1

58 TpaHcnopT BemecTB y OpraHu3MoB

59 KpoBeHocHas crucTemMa M03BOHOYHBIX )KUBOTHBIX 1
U YeJIOBeKa

60 Brigenenue y opranu3smMoB 1

61 3amura y OpraHu3MoOB 1

62 NMMmyHHast cucreMa yenoBeka 1

63 Pa3znpaxuMocCTh U perynsiius y OpraHu3MOB 1

64 ['ymopanpHas peryssius U SHIOKPUHHAs 1
CHCTEMa XUBOTHBIX M YeJIOBEKa

65 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB 1

66 [TonoBoe pazMHOXkEHNE

67 Meiio3
I"ameTorenes. O6pa3oBaHue U pa3BUTHE MOJOBBIX

68 kietok. JJaboparopnas pabota «3ydenue 1 05
CTPOEHHS TMOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOITpenaparax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

20 3akIaziKka OpraHoB M TKaHEH U3 3apOJIBIIIEBBIX 1
JMCTKOB
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas

71 pabota «BbIsiBIEHNE IPU3HAKOB CXOJICTBA 1 0.5

33p0)11:1HI€I>i IIO3BOHOYHBIX )KXUBOTHBIX»




PasMHOkeHUE U pa3BUTHE PACTCHUIA.

72 JlabopaTopHas padora «CTpoeHHE OPraHOB 1 0.5
Pa3sMHOXEHHUS BBICUIMX PACTCHUI»

73 HcTopus CTaHOBJIEHUS U Pa3BUTHS ICHETUKU KaK 1
HAyK{

OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETUKH.

74 JlabGopaTtopHas pabota «JIlpozoduiia kak 00bEeKT 1 0.5
TCHETHYECKUX MCCIICTOBAHMID
3aKOHOMEPHOCTH HaclleI0BaHMsI TPU3HAKOB.

75 Monorubpuanoe ckpeuuBanue. [lpakrnueckas 1 05
pabota "H3ydyeHue pe3ynbpTaToB '
MOHOTHOPUAHOTO CKpEIIUBaHUs Y 1p030¢puIIbl"

76 [{uTonornyeckre OCHOBbI MOHOTMOPUIHOTO 1
CKpEeLIUBaHUs

77 Amnanusupyromiee ckpeniiBanue. Hemomxoe 1
JOMUHHUPOBAHHE
JurnbpunHoe ckpeuuBanue. [Ipaktuueckas

78 pabota «/3ydyeHue pe3ynbTaToB AUTHOPHUIHOTO 1 0.5
CKpEIIUBaHUS Y APO30(DUITBI»

79 [{uTonornyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpeLIUBaHUs

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XpOMOCOMHasl TEOPUS HACIEICTBEHHOCTU 1

82 I'eneTnka mosa 1

83 I'enoTun kak MeIoCcTHAs CUCTEMA 1

84 ['eHeT4eCKMii KOHTPOJIb Pa3BUTHS PACTCHUM, 1
KMBOTHBIX U YEJIOBEKa

85 N3MeHunBOCTh IPU3HAKOB. BUibl N3MEHUHBOCTH 1




86

MonudukarnronHas "3MEHYHBOCTh

BapuannoHHblil psii ¥ BApHAIMOHHAST KPUBAsL.
Jlaboparopuas padota «Vccienoanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 0.5
n3MeHYuBOCTU. [locTpoeHne BapualiMOHHOTO
psiia ¥ BapMalMOHHOW KPHUBOW»
88 I'enoTunuueckast usMeHUUBOCTh. KomMOMHaTHBHAS
W3MEHUYUBOCTD
MyrtannonHas u3MeH4YUBOCTh. [IpakTuyeckas
89 pabota «MyTtauuu y qpo30¢huisl (Ha TOTOBBIX 0.5
MUKpOTIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIL[MOHHOTI'O MpoIiecca.
DNHUreHeTruKa v 3MUIeHOMUKA
01 I'enernka yenoBeka. [IpakTuyeckas pabora 05
«CocraBieHUe U aHaJIU3 POIOCIOBHOI» '
92 MeTtoabl METUITMHCKOI T'€HETUKHU
3HaueHue MeIULNHCKON TeHETUKHY B
93 MIPEIOTBPANICHUH M JICYCHUN TeHETHICCKUX
3a00JIeBaHUI YeIOBEeKa
OcHoBHble NOHATHUSA cenekiuu. JlaboparopHas
94 pabota «3ydeHue copToB KyIbTYypHBIX paCTCHUMN 0.5
Y TIOPOJT AOMAITHUX KUBOTHBIX»
95 Mertoab! cenekiMoHHOM paboTsl. JlabopaTopHas 05
pabota «/3yueHne MEeTOI0B CEIEeKIIMU PACTCHUI '
96 JlocTuKeHusl ceeKIUU pacTeHUI U )KUBOTHBIX.
ITpakTuyeckas padorta «I[IpuBHuBKa pacTeHui»
97 CoxpaHeHue, U3y4eHHe U UCTI0JIb30BaHUE

TEHETUYECKUX PECYPCOB




buoTexHoorus kak Hayka u 0Tpacib

98 npou3BojcTBa. [IpakTnueckas padora «3yuenue 1 0.5
00BEKTOB OMOTEXHOJIOTUHY

99 OcHOBHBIE HAMPABJICHHS] CHHTETUIECKOU 1
OonoIorNn

100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1

101 MeaunuHCcKe OMOTEXHOJIOTHI

102 PesepBHblIit ypok. HOBT(jpeHI/Ie, o0o0rieHue, 1
CUCTeMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




HOYPOYHOE IINTAHUPOBAHUE

11 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Tema ypoka Bcee Kontpo  Mpaxru Jdara nuzyyenus unpponbie
JIbHbIE ecKue o0pa3oBaTe/bHbIE
ro paboTbl  padoTHI pecypcbl
OpontonuonHas Teopus Y. Jlapsuna 1
JIBroKyliye cuisl HBOJIIOLMH BUJOB 110 Y. 1
HapBuny
Bbopr6a 3a cyiectBoBaHME, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOD
DOopMHUPOBAHHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIUU
OTaIbl 3BOJIIOLIMOHHOTO Mpoliecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIIOLIHS
[Tonmynsiuyst — 27€MeHTapHas €IMHULA 3BOJIOLUN 1
3akoH reHernyeckoro pasHosecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas padota «BwisiBieHNE 1 0.5
M3MEHUYUBOCTH y 0CO0€H OJTHOTO BUIa»
OneMeHTapHble (aKTOPBI IBOTIOIMU 1
DddekT ocHoBarenst. DPpdekT OyTHIIIOUHOTO 1
TOpPJIBIIIKA
Murpanuu. M3omsmum nomysiui: 1
reorpaduueckasi, OnoJIoruyecKas
EcrecTBeHHbI 0TOOp — HampaBisAOMMN hakTop 1
IBOJIIOLIAN




12

[TonoBoii oT60p

[Tpucrnoco0IeHHOCTh OPraHU3MOB KaK pe3ysibTar
MUKpo3BoIroIUu. Jlaboparopuas padota

13 «M3yuyenue apomop(o30B U uAMOANANTALNHN Y 05
pacTEeHU U KUBOTHBIX»
[Tpumeps! pucnocobIeHU Y OPraHu3MOB:
Mopdostoruueckue, GU3n0IOrHIecKre,
14 OmoxMMHUECKHe, moBeieHueckue. Jlaboparopuas 0.5
pabora «IIpucnocoGieHus OpraHu3MOB U UX
OTHOCHTEJIbHAS IIETIECO00PA3HOCTHY
Bupn, ero kpurepuu u crpykrypa. JlabopatopHas
15 pabota «CpaBHEHUE BUIOB IO 0.5
MOP(OJIOTHIECKOMY KPUTEPUIO»
16 Crpykrypa Buza
17 BunooOpa3oBanue Kak pe3yinbTar
MUKPOIBOJIOIIH
18 CBsI3b MUKPO3BOJIIOLIMH U ATHIEMHOJIOTUN
19 MaxkpoaBomntonus. [laneoHTonornueckne MeTo bl
U3yUYEHHSI SBOITIOLIUT
20 buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOIUH
21 OMOPHOJIOTHYECKUE U CPABHUTEIIBHO-
MOP(OJIOTHUECKUE METO bl U3YUEHHSI SBOJIIOLIUU
99 MounekynsipHO-TeHETHUECKHE, OMOXUMHYECKHE U
MaTeMaTHYECKUE METO/IbI U3YUEHHSI SBOITIOIINT
23 O0111e 3aKOHOMEPHOCTH YBOJIOIIUH
24 AnantuBHas paauanus. HepaBHOMEpHOCTb

TEMIIOB 3BOJIOITUH




HaquHe THUIIOTE3bI IPOUCXOKACHU A KU3HU Ha

25 1
3emie

26 JloHaydHBIEe PEACTABICHUS O 3aPOKICHUM KU3HH

27 OCHOBHBIE 3Tarbl HEOPTAHUYECKOW IBOTIOLIUN 1

28 ['unoTe3sl 3apoKaeHUS )KU3HU
Uctopus 3emiin 1 METO/IbI €€ U3YUYCHUS.

29 JlaGopaTtopHnas pabora «/3yueHue u onrucaHue 1 0.5
MCKOMAaeMBIX OCTAaTKOB JIPEBHUX OPTaHU3MOB»

30 HayanbHble 3Tanbl opraHu4ecKoi IBOJIIOLIUN

31 OBOJIIOLUS HYKapUOT 1
OCHOBHBIE ATaIbl SBOJIIOIMH PACTUTEIHHOTO

39 mupa. [IpakTrueckas padora «3yuenne 1 05
0COOCHHOCTEH CTPOEHHS PACTEHUH Pa3HBIX '
OT/EJIOB»

33 OCHOBHBIE TaITbl YBOJIOIMH KHBOTHOT'O MHpa 1
OBouonus )KUBOTHBIX. [IpakTHyueckas pabota

34 «M3yyeHune 0coOEHHOCTEH CTpOeHUS 1 0.5
MIO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTHe )xn3HM Ha 3eMIIe 110 3paM U IepruoiaM 1

36 MaccoBbie BBIMUPAaHUSI — SKOJIOTHYECKHE 1
KPHU3HUCHI TPOIILIOTO

37 CoBpeMeHHBII 9KOJIOTHYECKUI KPU3HC, €T0 1
0COOEHHOCTH

38 CoBpeMeHHas cUCTeMa OPraHUYECKOro MPOILIOro 1

39 OCHOBHBIE CHCTEMaTHYECKHE TPYIIITBI OPTaHU3MOB 1

40 AHTpOIIOJIOTHS — HayKa O 4eJIOBEKE 1

41 PazButHe npencraBiaeHui 0 MPOUCXOKIACHUN 1




YCIO0BCKa

MecTo yesnoBeka B CUCTEME OPraHu4eCKOro MHpA.
JlaboparopHas pabota «M3ydueHne ocoOeHHOCTEM

42 CTPOCHUSI CKEJIeTa YeJIOBEKa, CBA3AHHBIX C 05
MPSIMOXOKIICHHEM)

43 JIBIOKyIIIME CHITBI aHTPOIIOTEHE3a

44 CooTHoIIeHHE OMOJIOTUIECKUX U COITUATBHBIX
(bakTOpOB B aHTPOMOreHE3e

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46 [Taneorenernka u majaeoreHOMHUKa

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA

48 Yenoseueckue pachl. [Ipaktuueckas padora 05
«M3yueHune 3KOJOTUYECKUX afanTalui YeT0BeKa '

49 MeXIUCIUTITMHAPHBIC METO/IbI AaHTPOIIOJIOTUN

50 3apoKAEHUE U Pa3BUTHE DKOJOTUU
Mertoasi skonoruu. JlabopatopHas pabora

51 «3yyeHne MeTOJI0B HKOJIOTUYECKUX 0.5
UCCIIEIOBAHUI

52 3HaueHne YKOJIOTNYECKUX 3HAHUN I YeJIOBEKa

53 Okonoruyeckue GakTopsl
Abuotnueckue pakropbl. CBET Kak

54 skojoruyeckuit paxrop. Jlaboparopuas pabora 05
«BbIsBIIEHNE TPUCTIOCOOICHUN OPraHU3MOB K '
BIIUSTHUIO CBETA»
Abuotnueckue pakropsl. TemmnepaTypa Kak

55 sKoJoruueckuit pakrop. JlabopaTopHas padora 05

«BbIsBIIEHNE TPUCTTOCOOICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD»




AbuoTtnueckue paxkropsl. BiaaxkHOCTh Kak
sKoJiornueckuit pakrop. JlabopaTopHas padbora

56 - 1 0.5
«AHaTOMHUYECKHE 0COOCHHOCTH pacTeHUH 13
pa3HBIX MECT OOUTAHUS

S7 Cpenpbl oOuTaHus OPraHU3MOB 1

58 buonornueckue puTMbI 1

59 XKuznenusie popMbI OpraHU3MOB 1

60 buotnueckue GakTopsl 1

61 3HayeHue OMOTUYECKUX B3aUMOJICHCTBUI IS 1
CYIIIECTBOBAHHS OPIaHU3MOB B CpeJie OOMTaHUS

62 DKOJIOTUYECKHE XaPaKTEPUCTUKH MOMYIISIIIH 1

63 OCHOBHBIC TIOKA3aTEeIIH MOMYJISIHH: YUCICHHOCTD, 1
IUIOTHOCTb, BO3PACTHAS U MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEIH MOIYJISIUH:

64 POXIaeMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTH, 1
MUTpaIuu

65 DKoJjorudeckas CTpyKTypa MomyJIsiun

66 JluHaMuKa nonyJssiuy U €€ perymsuus

67 Kpussie pocra uncinennoctu nomyssuu. Kpusbie 1
BBDKUBAHHS
Okonoruyeckas Huia Bujaa. JlaboparopHas

68 pabota «IIpucrnocobaeHus ceMsiH pacTeHHH K 1 0.5
pacceIeHuIo»

69 Bua xak cucrema nonynsiuit 1

20 3aKOHOMEPHOCTH TIOBEJICHHUS U MUTPAITHIA 1
KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 1




72 DKkocucrema Kak OTKpbITasi cucTeMa 1

73 KpyroBopot BemecTB 1 MOTOK SHEPTUU B 1
IKOCUCTEME

74 OcHoBHBIE TTOKA3aTENNU IKOCHUCTEMbI 1

75 DKOJOTNYECKUE MUPAMUJIbI

76 N3meHeHus cooOIIecTB — CYKIIECCUH 1

77 [IpupoaHbIe 3KOCUCTEMBL. DKOCHCTEMBI 03€p H 1
peK. DKOCHUCTEMBI MOpEi 1 OKEaHOB

78 [IpupomHbIE SKOCUCTEMBI. DKOCUCTEMBI TYH/IP, 1
JI€COB, CTENEH, TyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 YpboakocucreMmsl. [Ipaktudeckas padora 1 05
«M3ydenue u onrcanue ypooIKOCUCTEMBI» '

81 3aKOHOMEPHOCTU (OPMHUPOBAHUS OCHOBHBIX 1
B3aUMO/ICHICTBUI OPTaHU3MOB B HIKOCHCTEMAX
MexaHn3MBbl BO3AECUCTBUS 3arpsI3HEHUHN pa3HbIX

82 TUIIOB Ha CyOOpraHW3MEHHOM, OPTaHU3MEHHOM, 1
HOMYJSIUOHHOM U 3KOCUCTEMHOM YPOBHSIX

83 bruocdepa — obmierianerapaas 060109Ka 3eMTu

84 VYuenne B. U. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1

86 KpyroBopotsl BeniecTB 1 OMOreoXMMHUYECKUE 1
IIMKJIBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH 1

88 YcroitunBocTh 61ocheps 1

89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYNHBI 1

90 BosneticTBue yenoBeka Ha Onocdepy 1




AHTpPOIIOT€HHOE BO3/IECTBUE HA PACTUTEIbHBIN U

91 . 1
KMBOTHBIA MHP

92 Oxpana nmpupos! 1

93 OCHOBHBIEC IPUHIUIIBI YCTOMYHBOTO Pa3BUTHUS 1
YeJI0BEYECTBA M IIPUPO/IBI
ParnmonanbHOE TPUPOIOTIONB30BAaHUE U

94 COXpaHEHHE OMOJIOTHIECKOT0 Pa3HOOOpasus 1
3emun

95 O6006menne o Teme «MUKpPOIBOOLUS U €€ 1
pe3yabTATHI»

96 O0600menne o Teme «Makpol’BOIOLUS U €€ 1
pE3yJIbTaThD»

97 O606menne no Teme «IIpoucxoxaeHne u 1
pa3BUTHE KU3HU Ha 3eMIIe»

98 O606mienne o Teme «I[IporcxoxaeHre YeIoBeKa 1
— aHTPOTIOTEHE3»

99 O6o0611eHne I TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHus»

101 O606H.I€HIEC 1o TeMe «IKOJIOTHUS BUJIOB U 1
TOMYJISIA»

102 O606menne o Teme «buocgepa — rmodanbHas 1
IKOCUCTEMA»

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5
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