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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o yueOHOMY mipenMety "buosorus" (nanee - OMoorus) Ha YpOBHE CpeiHero oomiero oopa3oBanus pa3padboTaHa Ha OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparuny», @I'OC COO, Konnenmuu npenogaBaHus
yuebHoro npeamera «buoaorus» 1 OCHOBHBIX MOJIOKEHUH (efepanbHOi paboueil mporpaMmMbl BOCITUTAHHUS.

VYuebubiit npeamer «buonorus» yrmyonénHoro ypoBHsi uzydenus: (10—11 kmaccel) sBisSieTCss OJHUM M3 KOMIIOHEHTOB IPEIMETHOM
obmactn «EctecTBenHo-HayuHble npeamerbl». CormacHo mnonoxeHuwsM OI'OC COO mnpodunbHble yyeOHBIE NpPEAMETHI, M3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJITFOTCSI criocoOoM auddepeHnnanyu 00y4eHus: Ha ypOBHE CPEIHEro o0IIero oopa3oBaHus U MPU3BaHbl 00€CTICUNTh
MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM OOILIMM, CpeIHUM NpodeCCHOHAIBHBIM U BBICHIMM O0OpazoBaHueM. B To xe Bpems
KaXIbI U3 3TUX y4eOHBIX MPEIMETOB JIOJDKEH OBITh OPHEHTHPOBAH HAa NMPHUOPHUTETHOE pelieHre 00pa30BaTEeNbHBIX, BOCIUTATEIBHBIX H
pa3BUBAIONIMX 3a/1a4, CBS3aHHBIX C MpodopueHTarueil 00yJaromuxcsi U CTUMYJIMPOBAHHWEM HHTepeca K KOHKPETHOW O0JIaCTH HAy4YHOTO
3HaHUS, CBS3aHHOTO C OMOJIOTHEN, METULIMHOM, SKOJIOTHEH, TICUXOJIOTHEN, CIIOPTOM WJIH BOSHHBIM JICJIOM.

[Tporpamma o yuebnomy npeamety "buonorus" na€r npeacraBieHue o IeNd U 3a1a4ax U3ydeHus yueOHoro npeamera «buonorus» Ha
yriayO0nEHHOM ypOBHE, OIpeaesieT 00s3aTelIbHOe (MHBApUAHTHOE) MPEAMETHOE COJEpKAHUE, Er0 CTPYKTYPUPOBAHHUE 110 pa3jieiaM U TEMaM,
pacmipenienieHne IO KiaccaM, PEKOMEHAYET TOCIENOBATENbHOCTh H3y4YeHHs Y4eOHOro wmarepuaia ¢ y4E€TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOrO Mpoliecca, BO3PaCTHBIX 0COOCHHOCTeH olyuatonuxcs. B mporpamme mo 6MOJI0THUN peaaTn3oBaH
INPUHIIAIT TIPEEMCTBEHHOCTH C HW3YYE€HHEM OHOJOTMM Ha YPOBHE OCHOBHOrO oOmIero ooOpa3zoBaHus, Onaromaps 4emy IpOCMaTpUBaeTCs
HalpaBJIEHHOCTh Ha MOCJIEAYIOLlee pa3BUTHE OHMOJOIMYECKMX 3HAaHWH, OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHME ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, SKOJOTUYECKOTO MBINUICHUS, TMPEICTABICHU O 3I0pOBOM 0O0pa3e KH3HH, Ha BOCIHTaHUE OEpEKHOTO OTHOIICHUS K
OKpYyXarollel npupogHoi cpese. B mporpamme 1o 6Mosaoruu Takke MmokazaHbl BO3MOKHOCTH y4eOHOro npeaMera «bruosorus» B peanu3anuu
tpeboBanuit ®I'OC COO k mIaHUpPyeMbIM JUYHOCTHBIM, METAlpeJMETHBIM U MpPEIMETHBIM pe3yiabTaTaM OOy4YeHHs U B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HAaBaTEIbHON JESTEIbHOCTH 00YUYaIOIIMXCS TI0 OCBOSCHHIO CO/IEPKaHUsI OMOJIOTHYECKOTr0 00pa3oBaHMs Ha YPOBHE
cpenHero odmiero oopazoBaHusl.

VY4eOHblii npeamer «buosiorus» Ha YpOBHE CpelHEro oouiero oOpa3oBaHHs 3aBepllaeT OMOJOTMYecKoe 00pa3oBaHUE B IIKOJE U
OpPUEHTHPOBAH Ha PACHIMPEHHME U YIIyOJieHHe 3HAHUM 00ydarolmuxcs O XHUBOW MPHUPOJE, OCHOBAX MOJEKYJISPHOM M KJIETOUYHOW OMOJIOTHH,
IMOPHONIOTUU ¥ OMOJIOTUU Pa3BUTHUs, TEHETUKHU, CEJCKIIMH, OMOTEXHOIOTHUH, SBOJIFOLIMOHHOTO YUEHHS U HKOJIOTHH.

Nzyuenue yueOHoro nmpenmMera «buonorus» Ha yriayO0JIeHHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY 00YYAIOIIUXCS K MOCIEAYIOIIEMY
MOJIyYEHUIO0 OMOJIOTUYECKOT0 00pa30BaHUs B By3aX M OpraHU3alUsSX CPEAHEro npodeccuoHanbHOro oOpa3zoBaHus. OCHOBY €ro coiepKaHus
COCTaBJIIET CUCTEMa OMOJIOTMYECKUX 3HAHWM, MOJyYEHHBIX MPU W3YUYEHUH OOYYarOIIMMUCS COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/iesioB
OMOJIOTHH HA YpOBHE OCHOBHOIO o0miero obpaszoBanus, B 10—11 kimaccax 3T 3HaHMS MONy4aroT pa3BUTHE. Tak, paclIMpeHbl U YriayOJieHb
OMOJIOTHYEeCKHE 3HAHHS O PACTEHUSX, KHUBOTHBIX, TPHOaX, OaKTepHsIX, OpraHu3Me 4eJI0BeKa, OOIMINX 3aKOHOMEPHOCTSIX KHU3HH, JOTIOJHUTEIBHO



BKJIIOUEHBI OHMOJIOTMYECKHE CBEICHMS MPHUKIAJHOTO M IOUCKOBOTO XapakTepa, KOTOpble MOXKHO HCIONb30BaTh KAaK OPUEHTUPBI IS
nocJeayomero Beioopa npogeccun. Bo3MoxkHa Takke MHTErparysi OMOJIOTHYECKUX 3HAHUHM C COOTBETCTBYIOLIMMH 3HAHUSAMU, OTYyYCHHBIMU
00y4aromuMUCs MPH U3Y4eHUH (PU3UKH, XUMUH, reorpaduu 1 MaTeMaTHKH.

CtpykTypa mporpamMmsl 1o yaeoHomy npeamery "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIM U SBOJIOIMOHHBIN MOAXObI K H3YYCHHUIO
o6uonorun. CoriacHO MM, U3y4alOTCS CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KUBBIX CHCTEM pA3HOTO YPOBHS OpraHU3allMH,
HBOJIIOIMHM OPTraHMYECKOr0 MHUpa Ha 3emiie, COXpaHEHHUs OMOJIIOTMYECKOro pazHooOpasus ruraHeTsl. Tak, B 10 kiacce M3y4aroTcsi OCHOBBI
MOJICKYJISIPHOM M KJIETOUHOW OMOJIOTHUH, SMOPHUOJIOTHM M OHMOJIOTUU Pa3BUTHSA, TCHETUKU U CEJCKIMH, OMOTEXHOJOTHH M CHUHTETHYECKOM
OHMOJIOTUH, aKTYIU3UPYIOTCS 3HAHUS OOy4aromuxcs mo OOTaHWKE, 300JI0TMH, aHATOMHH, (HU3HOIOrHM yenoBeka. B 11 kimacce m3ywarorcs
SBOJIIOIIMOHHOE YUY€HHE, OCHOBBI DKOJIOTUH U y4eHHE 0 6rocdepe.

VYueOHblit peamer «bruosorusy npu3BaH 00eCIIeYUTh OCBOCHNE 00YUYAIONIMMUCS OMOJIOTHYECKUX TEOPHI M 3aKOHOB, UJCH, IPUHIIUIIOB
U TIpaBUII, JISKANIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, 3HAHWHA O CTPOCHHWH, MHOTOOOpA3WU M OCOOEHHOCTSIX
KJIETKW, OpraHu3Ma, MOMYyJISIUU, OHOIEHO03a, SKOCHUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JIOCTHXKEHUSX, COBPEMEHHBIX HCCIECIOBAHUSAX B
OHOJIOTUY, PUKIAJAHBIX ACMIEKTax OMOJIOTMYeCKUX 3HAHUU. [l pa3BUTHS U MOAJEP)KAHUS MHTEpeca OOydaromUXcsl K OMOJIOTUU HapsIy CO
3HAUUTENbHBIM O0BEMOM TEOPETHUECKOTO MaTepuaja B COAEpPNKAHUHM IPOrpaMMbl 1O OMOJIOTHMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpHUEH
CTaHOBJICHUS U Pa3BUTHUSL TOM WM MHOW oOsacTu OMOJIOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PELICHHE Ba)KHEHIINX
OMOJOTUYECKHUX U KOJIOTHYECKUX MPOOIIEeM.

Heapb n3ydenus yueOHoro mpenmera «buonorusi» Ha yriayOIEHHOM YPOBHE — OBJaJIEHHE OOYYAIOUIMMUCS 3HAHUSIMH O CTPYKTYpPHO-
(YHKLIMOHAJIBHON OpraHu3alMM >KUBBIX CHCTEM PpA3HOrO0 paHra M NpUOOpETEeHHEe YMEHUH HCIOJIb30BaTh 3TH 3HAaHUS B (OPMHPOBAHUU
WHTEpeca K Oomnpeaes€HHON 00JacTu mpodecCUOHATBHON NeATeNbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WM K BBIOOPY y4eOHOTO 3aBEICHHS IS
MPOJOKEHUSI OMOJIOTHYECKOT0 00pa30BaHUs.

JlocTikeHue 1enu u3ydeHus yueonoro npenmera «buonorus» Ha yriry0a€HHOM ypoBHE 00eCIeUMBAETCs PELICHUEM CIIeIYIOIINX 3a/1a4:

OCBOCHME 00YUaIOIIUMUCS CUCTEMBbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUAX, KOHIETUAX, THIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M IMpaBWJIaX, COCTaBISIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KAapTHHY MHpPa; O CTPOEHMHM, MHOIroo0pazuu Hu
OCOOEHHOCTSIX OMOJOTMYECKMX CHCTEM (KJIETKa, OpraHM3M, MOMYJSLMs, BUJ, OHoreoneHo3, Ouocdepa); O BBLAAIOIMIMUXCSH OTKPBITUAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUY;

O3HaKOMJICHHE OOYyYalomIMXCsl C METOJaMM TIO3HAHHUs >KMBOM MPUPOIBI: HCCIEIOBATENILCKUMU METOJaMU OHOJIOTHUECKUX HayK
(MONEKyJISIPHONH W KIJIETOUYHOM OMONOrMH, 3MOPHOIOTHMH M OMOJOTMM Pa3BUTHSI, TEHETHUKU U CEJIEKIMH, OMOTEXHOJOTUU U CHHTETHYECKOMN
OMOJIOTUM, TAJEOHTOJOTHH, IKOJIOTHMH); METOJaMU CaMOCTOATEIBHOTO MPOBEACHMSI OMOJIOTMYECKHX MCCIEI0BaHUN B J1abopaTopuu U B
npupoze (HaOmroieHne, U3MepeHue, SKCIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJICHUE OOYYaIOUIMMUCA YMEHHSMU: CAaMOCTOSTENIbHO HaXOJUTh, aHAJIM3UPOBATh U MCIIOJIB30BaTh OMOJIOTHYECKYI0 MH(OPMAIUIO;
MOJIb30BAThCA OWMOJIOTMYECKOM TEPMHUHOJNIOTMEH M CHUMBOJIMKOW; YCTaHABIMBAaTh CBA3b MEXAY pa3BUTHEM OWOJIOTMH M COLMAILHO-



SKOHOMHYECKUMHU W 3KOJOTMYECKMMH NpOOJeMaMU 4YelIOBEUECTBa;, OIICHWBATh IOCICICTBUS CBOCH JICATEIBHOCTH II0 OTHONICHUIO K
OKpY’Kalolled NPUPOAHONW cpene, COOCTBEHHOMY 3J0POBBIO M 370POBBIO OKPYXAIOMIMX JIIO/IeH; OOOCHOBBIBATH M COOJIOJATh MEpHI
npopMIakTUKM HMH(EKIMOHHBIX 3a00JIeBaHMI, TpaBWiIa TOBEACHUA B MpUpoae ©  olecreyeHHss OE30MaCHOCTH  COOCTBEHHOM
KU3HECATEIILHOCTH B UYPE3BBIYAWHBIX CHTYALUSAX IMPHPOTHOTO W TEXHOI'CHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBbIC HAayYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00y4arOMUXCS UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B MpoIecce 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSAMU H
COBPEMEHHBIMU HCCJIECIOBAHUSAMHU B OMOJIOTHH, PEHIAEMBIMU €10 MPOoOJIeMaMu, METOJ0JIOrHel OMOJIOTHYECKOro MCCIEeIOBAHMS, TPOBEICHUS
AKCIIEPUMEHTATIBHBIX UCCIICIOBAHHIA, PEIICHUS] OMOJIOTHYECKUX 3a]1a4, MOACTHUPOBAHUS OHOJIOTHYECKIX OOBEKTOB H MPOIECCOB;

BOCIIUTAaHHE y OOYYAIONIMXCS IIEHHOCTHOI'O OTHOILICHHS K JXUBOW NPUPOJAE B IIEJIOM U K OTACIbHBIM €€ OOBCKTaM W SIBJICHUSM;
(GhopMUPOBAaHHE IKOJOTUIECKON, TCHETHUECKON T'PaMOTHOCTH, OOMICH KyJIbTYpHI IMOBEACHHS B MPUPOJIE; UHTETPAIlUU €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npruoOpeTeHne 00yJarIUMHUC KOMIIETEHTHOCTH B PAIlMOHAIIBHOM IPUPOJIOTIONB30BaHUH (COOIIOCHUE TPABUI TIOBEICHHS B IPUPOJIC,
OXpaHbl BHJIOB, 3KOCHUCTEM, OHOCQEpbI), COXpPaHECHHH COOCTBEHHOTO 3JIOPOBbSI M 3J0POBbS OKPYXKAMOIIUX JIIOJCH (COONIOICHUS Mep
npodIakTUKK 3a00sIeBaHUi, oOecrieyeHne 0e30MacHOCTH JKU3HEACATEIBHOCTH B UPE3BBIYAWHBIX CUTYAIMSIX MPUPOIAHOTO U TEXHOT€HHOTO
XapakTepa) Ha OCHOBE UCIOJIb30BaHUs OMOJIOTHUYECKUX 3HAHUN U YMEHHI B TOBCEIHEBHOM JKU3HU;

CO3JIaHUE YCIIOBHU JIi OCO3HAHHOTO BBIOOpA OOYYarOIIMMHUCS HHIUBHIYadbHOUW 00pa30BaTENIbHOW TPAaEeKTOPHH, CHOCOOCTBYIOIICH
HOCJICYIOMEMY ITPOPECCHOHATPHOMY CAaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHMBH Iy IbHBIMH HHTEPECAMHU U MIOTPEOHOCTSIMU PETHOHA.

OO11ee yuCcIo YacoB, OTBEJCHHBIX HAa U3y4eHHE OMOJOrMM Ha yriyOJeHHOM YpOBHE cpeiHero ofiero odpa3zoBaHus, cocraBisger 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

OT160p OpraHM3aMOHHBIX ()OPM, METOJIOB M CPEACTB OOyUeHHsI OMOJIOTHH OCYIIECTBISIETCS ¢ YUETOM CHEenu(UKHA €ro COJEpKaHUS U
HAIPaBIEHHOCTH Ha MPOJIOJKEHUE OUOIOTHUECKOT0 00pa30BaHUsI B OpraHU3AIUAX CPEAHETO MPO(hecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s3aTeNnbHBIM YCIIOBUEM TPH 00y4YeHUU OWOJIOTHM Ha YrIIyONEHHOM YpPOBHE SIBIISIETCS MPOBENEHUE TaOOPATOPHBIX U MPAKTHYECKHX
pabot. Taxxke ywactie oOydarOMIMXCsl B BBIMOJHEHUH MPOCKTHBIX M Y4E€OHO-HMCCIIEOBATENLCKAX paboT, TeMaTHKa KOTOPBIX OINPENeseTcs
YUUTEJIEM Ha OCHOBE UMEIOIINXCS MAaTEPUATHbHO-TEXHHUECKUX PECYPCOB M MECTHBIX TIPUPOTHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

CopepxaHue IporpaMMsbl, BBIIEIIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY rocyAapcTBeHHOU nurorosoi arrecrauuu (I'MA).
Tema 1. buoJsiorusi Kak HayKa

COBpeMeHHaﬂ 0MO0JI0rHsA — KOMIUIEKCHAS HayKa. KpaTKaSI HCTOpHUs Pa3BUTHUA ouoaorun. buonornyeckue HAaYKH U U3Yy4aC€MbIC MU HpO6J’I€MLI.
CDYH,I[aMeHTaJ'IBHBIC, MPUKIIAAHBbIC U ITIOUCKOBBIC HAYYHBIC HCCIICAOBAHUA B OMOJIOTHH.

3naueHue Ouonoruu B GOpMHPOBAHUHM COBPEMEHHOM €CTeCTBEHHO-HAyuHOU KapTUHBI Mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueid. 3HaueHue
OHMOJIOTUH B MPAKTUYECKOM NEATEIHHOCTH YEIOBEKA: MEIUIIMHE, CEIbCKOM X03SICTBE, IPOMBIIIIIECHHOCTH, OXPaHe MPUPOIBL.

JdemMoHcTpannmn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Hapsun, Y. ['apseii, I'. Mennens, B. U. Bepnaackuii, U. I1. [1aBnos, 1. U.
Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmune! u cxeMbl: «CBsi3b OMOJIOTUY C IPYTUMH HayKaMuy, «Cuctema OMOJIOTUYECKUX HAYKY.
Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

’KuBbie cCTEMEBI Kak npeaAMET U3YUCHUA ounonorun. CBONMCTBA KUBBIX CUCTEM: CANHCTBO XUMUYCCKOT'O COCTaBa, JUCKPETHOCTL U
HCJIOCTHOCTD, CJIOKHOCTD U YIIOPAAOYCHHOCTD CTPYKTYPBI, OTKPBITOCTh, CaAMOOPIraHu3alusd, CAMOBOCIIPOU3BCACHUC, PA3APAKUMOCTD,
HN3MCHUYUBOCTDL, POCT U Pa3BUTHUC.

YPpOBHM OpraHU3alUy )KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIE€TOYHbIN, TKAHEBBIN, OPraHU3MEHHBIH, IOMYJISILIMOHHO-BUI0OBOM, SKOCUCTEMHBIN
(OmoreoneHoTHUECKUi), brocdepHsbiit. [Iporieccsl, mpoucxoasiiye B KUBbIX cucTreMax. OCHOBHBIE PU3HAKHU KUBOTO. JKU3Hb Kak dpopma
cylecTBoBaHMs Matepuu. Hayku, u3yuatoniye >KuBble CUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUH.

N3yuenue xKUBBIX cUCTEM. MeTo/ bl Oronornyeckoit Hayku. Habmoenue, usmepenue, 3KCIepuMeHT, cucTeMaTu3alus, Metaananus. [lonsarue
0 3aBHCHMOM U He3aBUCHUMOM nepemeHHo. [ImannpoBanue sxcriepumenta. IlocranoBka u nposepka runores. Hynesas runoresa. [lonstue
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BBI60pKI/I u eé JOCTOBCPHOCTD. P336pOC B OMOJIOTMYECKUX JaHHBIX. Onenka AOCTOBCPHOCTH IMOJIYYCHHBIX PE3YIbTATOB. HpI/ILII/IHBI HCKaAXXCHUA
PE3YIbTAaTOB SKCIICPUMEHTA. IloHsTHE CTATHCTUUECKOTO TECTA.

Hemoncmpayuu

Tabmuie! u cxembl: «OCHOBHBIE TPU3HAKY KU3HUY, «bruonornueckue cuctembl», «CBONCTBA )KUBOW MaTepun», «Y pOBHU OpPraHU3aluU KUBOU
npupoaby, «CTpoeHHe KUBOTHOM KIETKN», «TKaHH )KUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOT0 OpraHu3May, «bruoreoneHos,
«buochepar, «MeToabl U3ydeHUs )KUBOU TPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHUE JUIsl IPOBECHUS HAOII0AEHUH, H3MEPEHUH, SKCIIEPUMEHTOB.
Ilpakmuueckaa padoma «VIcrioap30BaHUE PA3IMYHBIX METOJOB IIPU U3YUYEHUH KUBBIX CUCTEM.
Tema 3. buosnorus KjieTrku

Knetka — cTpykTypHO-(pyHKIIMOHaIbHAS ennHuIa kuBoro. Mctopus otkpeitus kietku. Paboter P. 'yka, A. JleBenryka. Knerounas teopus (T.
[[IBanu, M. llIneiinen, P. BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KIETOYHON TEOPHUHU.

MeToapl  MOJIEKYJISIPHOM M KJIETOYHOM OWMOJIOrMHM: MHKpPOCKOMMs, XpomaTtorpadus, 3nekTpodope3, METOJl MEYEHBIX aTOMOB,
muddepeHIManbHOe EHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @UKCUPOBAHHBIX KiemoK. DNEKTPOHHAs MHKPOCKOIHS.
Koungoxanvnasa muxpockonus. Bumanvnoe (npusxcuznennoe) uzyyenue Kiemox.

Hemoncmpayuu

[Toptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneligen, P. Bupxos, K. M. bap.

Ta6muip! U cxembl: «CBETOBOM MUKPOCKOID, «DJIEKTPOHHBIA MUKPOCKOI», «McTOpHs pa3BUTHS METOJ0B MUKPOCKOTTHI.
OO6opynoBaHue: CBETOBON MUKPOCKOI, MUKPOTIPETIapaThl pACTUTEIbHBIX, d)KUBOTHBIX U OaKTEPHUATHHBIX KIJIETOK.

Ilpakmuueckan paboma «/13y4ueHre METOIOB KIETOYHON Ouonorun (xpomarorpadusi, snekrpodopes, nuddepenmansHoe
nentpudyruposanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH



XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAaMUKpPO3JeMEeHThl. Boma u e€ poib Kak pacTBOPHUTENS, peareHra, ydacTue B
CTPYKTYPUPOBAHUHU KIIETKHU, TEIUIOPETYIsIii. MuHepaabHbIe BELIecTBa KJIETKH, UX Ouosiorndyeckasi posib. Poib KATHOHOB U aHUOHOB B KIIETKE.

Oprannyeckre BelecTBa KJICTKU. bruomorndeckue moaumepsl. benku. AMHUHOKUCIOTHBIN cocTaB 0elKoB. CTPYKTYpBl OCJIIKOBOW MOJICKYIIBI.
[lepBuynas cTpykrypa Oenka, TENTHAHAs CBS3b. BTOpHuHAs, TpeTHYHAas, YeTBEPTUYHAs CTPYKTYphl. [leHarypamus. CBoiicTBa OeNKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHkiuu 6enkoB. [Ipuonui.

VYrneBoabl. MoHocaxapu/ibl, JUcaXxapuibl, OJUrocaxapuabl U mnonucaxapuabl. OOuU IUIaH CTpoeHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA
yriaeBooB. buonornyeckue GyHKIMH YTIEBOIOB.

Jlununer. TuppodunsHo-ruapodoOHbie cBoiicTBa. Kiaccubukauus mumunoB. Tpurmunepunsl, (ochoaunuabl, BOCKH, CTEPOUIBL.
buonornueckue ¢ynkuun nunuaoB. OOmuMe CcBoicTBa OHONOTHYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJYTIPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenune HyknenHoBbix kucinot. Hykneorunsl. [Tpunuun kommiementapuoctu. [lpasuno Yapradda.
Crpykrypa [JHK — nBoiinas cnupans. Mectonaxoxaenue u 6uonorndeckue Gpynkuuu JJTHK. Buast PHK. @ynkuuu PHK B knetke.

Ctpoenue monekynbl AT®. Makpospruueckue cBsizu B Mosiekyne AT®. buonoruueckue pynkiuun ATO. BoccTaHoBIEHHBIE TEPEHOCUUKH, UX
byHkuuu B knetke. /pyaue nykneozuompugocghamor (HT®). CexksennpoBanue [JHK. Memoow: cenomuxu, mpanckpunmomuku, npomeomuxu.

CrpykTypHast Ouosnorus: OuOXMMHUYecKHMe U Ouodu3MyecKHe HCCIeAOBAaHUs COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYIL.
Mooenuposanue cmpykmypvl u QYHKYuli OUOMONEKYI U UX Komniekcos. Komnvromepuulii ouszaiin u opeanudeckuii cunme3s OUOMONEKYL U UX
HenpupoOHbIX AHATI0208.

Hemoncmpayuu
[Moptpertsr: JI. [Tonmunr, k. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panxmnun, ©. Canrep, C. [Ipy3unep.
Huarpammel: «Pacrpeienenne XuMUIeCKUX dJIEMEHTOB B HEXKUBOUW TIpUpoe», «PacnpeneneHne XUMUYECKHUX JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuiet u cxemsl: «lleprogndeckas TabauIa XUMHYECKHUX JIEMEHTOBY, «CTpOeHHE MOJIEKYIBI BOJbI», «BeliecTBa B cOCTaBe OPraHU3MOBY,
«CtpoeHne Mojekyibl Oenka», «CTpyKTypbl OEIKOBOM MOJEKYJbD», «CTpOEHHE MOJIEKYJT YIJIeBOJOB», «CTpOoeHHE MOJEKYJ JIHIHIOBY,
«HyknenHoBbIe KUCIOTHIY, «CTpoeHrne MoaeKyinsl ATDy.



O6opynoBaHue: XuMU4ecKas ocyia 1 00opyaoBaHue.

Jlabopamopuasa pavoma «OOHapyxeHHE OCITKOB C MTOMOIIBbIO KAY€CTBEHHBIX PEAKITUI.

Jlabopamopuasa paboma «VccnenoBanue HyKJIEMHOBBIX KHCIIOT, BBIJIEJICHHBIX U3 KIETOK Pa3JIMUYHBIX OPTaHU3MOBY.
Tema 5. Ctpoenue u GQyHKIMH KIETKHU

Tunsl KIETOK: 3yKapuoTHUecKas U npokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIE 00pa30BaHUs KICTKH.

Crtpoenue mpokapuotuyeckoil kieTku. KmetouHas crenka Oaktepuil u apxeidl. OCOOEHHOCTH CTpOEHHs reTepoTpodHOM U aBTOTPOQPHON
MPOKAPUOTUYECKUX KJIETOK. MeCcTO U poJb MPOKAPHOT B OMOIIEHO3aX.

Crtpoenue u (yHKIIMOHUPOBAHHUE HyKapuoTHueckoil kierku. [lmazmatmueckass memOpana (ruiazmaiiemMma). CTpyKTypa IUIa3MaTHuecKoi
MeMOpaHbl. TpaHCHOPT BeUIECTB dYepe3 IUIa3MaTHUecKylo MeMmOpaHy: mnaccuBHBIA (muddysus, obneruénHas nuddysus), akTUBHBIN
(mepBUYHBIA W BTOPUYHBIM akTUBHBIM TpaHcnopT). [lomymponunaemocts memOpanbl. Pabora HaTpuii-kaaumeBOoro Hacoca. DHIOLMTO3:
MUHOIMTO3, aroruTo3. Dk301uTo3. Kiierounas creaka. CTpykTypa ¥ QYHKIMH KJIETOYHOW CTEHKH PACTEHUH, TPHOOB.

[Mutomnazma. Iluto3onb. Lwurockener. JIBwkenue 1uToriazMel. OpraHouabl kieTkd. OJHOMEMOpaHHBIE OPraHOWIBI  KJIETKH:
sHjomnazmaruyeckas cetb (OIIC), anmapar ['onbaku, TU30COMBI, UX CTpOeHHE W (YHKUIUHU. B3auMocBA3b OAHOMEMOpPAaHHBIX OPraHOMI0B
kieTku. CTpoeHUe TpaHyIsIpHOTO peTHKyinyMa. Mexanuzm nanpasnenus oenxos ¢ IIIC. CuHTe3 pacTBOPUMBIX O0enKoB. CHHTE3 KIETOUHBIX
MeMOpaH. ['magkuii (arpaHyssipHbIi) SHAOIUIa3MaTHYEeCKU peTukyiayM. CekperopHas ¢pyHkuus anmnapara ['onbmxu. Moouguxayusa benxos 6
annapame I'onvoxcu. Copmuposxa 6enxos 6 annapame I on1602cu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyonn pacTUTENbHBIX KIeTOK. KiieTouHbIi
cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKA: MUTOXOHIPHH, IUIaCTHABL. [Ipoucxoscoenue mumoxonopuii u naacmud. Cumbuocenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). Ctpoenune u GYyHKIMH MHUTOXOHApPUN W TutacTuia. l[lepBUyHBIE, BTOPUYHBICE W CJIOXKHBIE TUIACTH]IBI
(OTOCUHTE3UPYIOUINX FYKAPUOT. XJIOPOIIACTHI, XPOMOIUIACTHI, TEMKOIIIACThI BBHICIIUX PACTEHHH.

HememOpanHnbie opranonas! kietku CTpoeHue U GyHKIMM HeMeMOpaHHBIX OPraHoUIOB KiIeTKU. PubocoMmel. [Ipomesicymounsie gpuramenmeol.
MukpodunameHTsl. Akmunosvie Mmukpogunamenmeol. MplllleuHble KIETKH. AKMUHOBbIE KOMNOHEHMbl HeMbLULeUHbIX K1emoK. MUKpOTpyOOUKH.
Knetounsiii nentp. CTpoeHne u ABUKEHHE KTYTUKOB U pecHUYEK. MHUKpOTpyOOouKku nuToruiasmel. Llentpuons. berku, accoyuuposanmusie c
Mukpogunamenmamu u mukpompybouxkamu. Momophvie benxu.



SAnpo. Obonouka sipa, XpOMAaTUH, KapUOIUIa3Ma, SIPBIIKH, WX cTpoeHue W (QyHKimu. SnepHbiii OenkoBblii MaTpukc. [IpocTpaHcTBEHHOE
pAacIIONIO’KEHHE XPOMOCOM B WHTEp(hA3HOM SApE. DYXpomMamuH u ecemepoxpomamut. BelKu XpoMaTHHA — THCTOHBI. J{uHamuxa s0epHoll
o0bonouku 8 mumose. oepuwviii mpancnopm.

Knerounsle BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 9YKapHOT (PacTUTENbHON, )KUBOTHOM, TPHOHOI).
Hemoncmpayuu
IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubt u cxembl: «CTpoeHHE YKApUOTUYECKON KIETKN», «CTpOeHHe KUBOTHON KIETKNY, «CTpOeHHE PacTUTEIbHON KIETKH», «CTpoeHue
MUTOXOHJIPUUY, «S1po», «CTpoeHne NPOKAPUOTUIECKON KIETKI.

O06opynoBaHKe: CBETOBOM MHKPOCKOI, MUKPOTIPEIIapaThl PACTUTEIILHBIX, )KUBOTHBIX KJIETOK, MHKPOTIPEIIapaThl 0aKTepHUATBHBIX KIIETOK.
Jlabopamopnas paboma «I3yueHue CTpoeHUS KIETOK Pa3IMYHbIX OPTraHU3MOBY.

Ilpakmuueckan paboma «13yueHre CBOICTB KIETOUHON MeMOpaHbI».

Jlabopamopnan padoma «VccnenoBanue mia3Moin3a 1 JEMIa3M0JIn3a B PACTUTEIIbHBIX KIETKaX».

Ilpakmuueckan padoma «VI3y4eHne IBUKEHHS TUTOIIA3MbI B PACTUTEIBHBIX KIIETKAX.

Tema 6. O0MeH BellleCTB U MPeBpallleHHe JHEPTUHU B KJIeTKe

AcCUMMIIAIMS U JUCCUMUIIALIUSA — JIB€ CTOPOHBI MeTaboau3Ma. Tunsl oOMeHa BelIecTB: aBTOTPO(HBIN U reTepoTpodHbIil. YuacTue Kuciopoaa
B 0OMEHHBIX Mpoleccax. JHepreTuyeckoe obdecrieueHune kinetku: npespaiieHue AT® B oOMeHHBIX nporeccax. DepMEeHTATUBHBINA XapakTep
peakuuii Ki1eTo4Horo meradbonuszMa. MepMeHThl, UX CTpOEHHE, CBoWcTBa M MexaHu3M JeiictBus. Kodepmentsl. Otnnuus (pepMeHTOB OT
HEOpPraHMYECKUX KaTalM3aTopoB. benku-akTuBaTOphl U O€IKU-UHTUOUTOPHL. 3aBUCHMOCTH CKOPOCTH (EPMEHTATUBHBIX pEaKIHUi OT
pa3InuHbIX (aKTOPOB.

[lepBuuHBII CHHTE3 OpPraHMYECKUX BemeCTB B KieTKe. DOTOCHUHTE3. AHOKCUSEHHbI U OKCUSEHHbIU ¢homocunmes y Oakmepuil.
Cseemocobuparowue nuemenmsl U nuSMeHmyvl peakyuonHo2o yeumpa. Ponb xmopomiactoB B npouecce poTocuHTe3a. CBeTOBass U TEMHOBAs



dazel. Pomoovixanue, Cs., Cq. u CAM-munvt pomocunmesa. IlpoagykTuBHOCTh (hoTOCHHTE3a. BimsiHue pasnmnyHbIX (aKTOPOB HAa CKOPOCTh
¢dorocunTe3a. 3HaUeHHE (OTOCHHTE3A.

Xemocunrte3. PazHooOpa3ue opraHM3MOB-XEMOCHHTETUKOB: HUTpUdULMpYyIolue OakTepuu, keine300akTepuu, cepodakTepuu, BOJOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHBIe OopraHu3Mbl. Buabl Opoxenwus. [IpoaykTel OpOXKEHUS M HMX HCIOJIb30BaHUE YEIOBEKOM. AHa’pOOHBIC MHUKPOOPTaHHU3MbI Kak
00BEKThI OMOTEXHOJIOTUU U BO3OyAUTENN OOJIC3HEH.

A3p06HHe OpraHru3MhbI. OTansl OQHCPICTHYCCKOIo obMeHa. IloaroroButenbHbIl 3Tan. I mukonus — 6CCKI/ICJ'IOpOI[HOC pacCINICHUC I'NIFOKO3bI.

buonornueckoe OKUCIICHNE, WIH KIETOYHOE JAbIXaHue. Pob MUTOXOHIpUI B MPOIeccax OMOJOTUYECKOTO OKUCICHUs. [{UKITnIecKie peakium.
OxucnutensHoe (GochopumpoBaHue. Inepeuss memopanno2o epaduenma npomonos. Cunmes AT®: paboma npomonnoiu ATD-cunmasoi.
[TpeumytiectBa adpoOHOro MyTH 0OMEeHa BEIECTB nepe aHadpoOHbIM. D (HEKTUBHOCTh SHEPTETUYECKOTO0 0OMEHA.

Hemoncmpayuu

[Toptpersr: k. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «POTOCUHTE3Y, «DHEPreTHUecKuil 0OMen», «buocunres 6enkay», «CTpoeHue pepMeHTay, «XeMOCHHTE3Y.
O06opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHKE /ISl IPUTOTOBJIEHUS MOCTOSHHBIX U BPEMEHHBIX MUKPOIPENapaToB.
Jlabopamopnasn paboma «I3y4yeHre KaTaTUTUUECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMIJIa3bl WIIA KaTanas3bl)y.
Jlabopamopnaa paboma «13y4yenve (pepMEHTATUBHOTO pACUICINIEHUS IEPOKCH/IA BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).
Jlabopamopuasa paooma «CpaBHeHUE TIPOLIECCOB (POTOCUHTE3A U XEMOCHHTE3a.

Jlabopamopnasn paboma «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacneacreenHass HHpOPMALMS M pean3anus eé B KJeTKe
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Peakuuu matpuunoro cuHtesa. [IpyuHIKI KOMITJIEMEHTapHOCTH B peaklUsiX MaTPUYHOIO CHHTe3a. Peanu3zaius HacieCTBEHHONW HH(OpMAIIUH.
I'enernueckuii kox, ero cpoiicTBa. Tpanckpunuusi — Marpuudblid cuHTe3 PHK. [lpuHIMOB TpaHCKpUINIMU: KOMILJIEMEHTApPHOCTD,
AHTUIIAPALIETBHOCTh, ACUMMETPUUHOCTh. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisamus u e€ stanel. Yyactue TpancnoptHbix PHK B 6mocunTese 6enka. YcnoBust 6uocunTe3a 6enka. KogupoBanue aMUHOKHCIIOT. Posib
pubocoM B OmocuHTE3€e OelKa.

Coepemenuvie npeocmasnenusi o cmpoenuu ceHos. OpraHusaiysi TeéHOMa y TPOKApUOT U SyKapuoT. Perynsiuss akTUBHOCTH TEHOB Y
npokapuot. ['unore3a omepona (P. XKakob, XK. Mano). Monekyisapuvie mexanuzmvl dKCnpeccuu eeHog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsiys 0OMEHHBIX MTPOIECCOB B KieTke. KileTounslii romeocTas.

Bupychl — HekieTouHble GOpPMBI JKH3HU U 00IUTraTHhie mapa3suTsl. CTpOEHHE MPOCTHIX M CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.
Kusnennviti yuxn /[HK-codepocawux eupycos, PHK-cooepocawux eupycos, obaxmepuogazos. Obpamuas mpaHcKpunyus, pesepmasd,
unmezpasa.

BupycHsbie 3aboneBanust yenoBeka, xKuBoTHbIX, pactenuit. CITN, COVID-19, counanbHble 1 MEIUITUHCKHE TTPOOIEMBI.

Buounpopmamurxa: unmeepayus u ananus Gorvwux maccusog («bigdatay) cmpykmypuwix 6uonocuueckux oammwix. Hanomexmonoeuu 6
ouonocuu u meduyune. Ilpoepammupyemvie ynxyuu d6eaxos. Cnocobvl 00cmasku i1ekapcms.

Hemoncmpayuu

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

Tabmuibl u cxemsl: «buocunTtes Oenka», «['eHeTnyeckuii kony, «Bupycei», «bakrepuodarmny.
Ilpakmuueckasa padoma «Co3gaHue MOJIETN BUPYCay.

Tema 8. /Ku3HeHHBIH MK KJIETKH

Knerounslii nuki, ero nepuoas! u peryisius. Murepdaza u muro3. OcoGeHHOCTH MpOLEeccoB, MpoTekaromux B uHTepdasze. [loaroroska
KJIETKH K JeneHuto. IlpecuHTeTHYecKUil (IMMOCTMUTOTHYECKUI), CHUHTETHUECKHMH M TOCTCUHTETUYECKUN (MPEMUTOTHYECKHI) MepHOIbI
UHTEpda3bl.
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Marpuunbiii  cunte3 JHK — perukamusa. [lpunuuner  perukanuu  JIHK:  koMmiiemMeHTapHOCTb, MOJTYKOHCEPBATHBHBIA CHHTE3,
aHTunapauieabHocTb. Mexanusm perutukarnuu JJHK. Xpomocomsl. CtpoeHue xpomocoM. Temomepsl u Teiaomepaza. XpOMOCOMHBIA Habop
KJIETKU — KapUOTHUIIL. JIMIIJIOUIHBIN U TarjgouIHbIi HaOopsl XxpoMocoM. ['oMonoruunbeie XpoMocoMsl. I[10510BbIE XpOMOCOMBI.

I[CJ'IGHI/IG KJICTKH — MHTOS3. CTa,Z[I/II/I MHUTO3a U IMPOUCXOAINUE B HUX IMPOLCCCHI. Tunel MuTO3a. KapI/IOKI/IHGS N OUTOKHHES. buonornueckoe
3HAYCHHUEC MHUTO34.

PeFYJ'IHI_II/Iﬂ MHUTOTHUYCCKOI'O IUKJIa KJIICTKH. HporpaMMI/IpyeMaﬂ KJIETOYHAs Tu0eJIb — aloITo3.

Knerounoe siapo, XpoMocoMbl, (pyHKIIMOHATIbHAsI TeHOMUKA. Mexanusmuvl npoaugepayuu, oupgpepeHyuposxu, cmapenus u cubenu Kiemox.
«L{ugpposas knemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeKU.

Hemoncmpayuu

Tabmuie! U cxeMbl: «OKU3HEHHBIN MUKIT KIETKNY, «Muto3y, «Ctpoenue xpomocomy, «Permmukanus JTHK».
OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapatThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKa.

Jlabopamopuasa padoma «V13yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

Jlabopamopnas paboma «HabmoieHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKPOTpEnaparax)y.
Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe paznooOpasue oprann3zMoB. OHOKIETOYHBIE, KOJIOHUATbHBIC, MHOTOKJIETOYHBIC OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HENEATEIHHOCTH OJHOKJIETOYHBIX OpPTaHW3MOB. bakTepuu, apxeu, OJHOKIETOYHBIE T'PUOBI, OJHOKIECTOYHBIC
BOJIOPOCIIH, IpYTUe MPOTUCTHI. KoloHHaIbHbIE OpraHu3MBI.

BzauMocBs3p yacTeii MHOTOKJIETOUYHOTO opranusma. TKaHI/I, OpraHbl U CUCTEMbI OPTraHOB. OpPaHI/ISM Kak eIuHoe 11enoe. I 'omeocTas.

Txanu paCTeHHﬁ. Tunel PaCTUTCIILHBIX TKaHEH: O6pa3OBaTCJIBHaSI, IMOKPOBHAs, ITPOBOJAAIIAA, OCHOBHAA, MCXAHUYCCKaA. OcobeHHOCTH
CTPOCHUH, (I)YHKL[I/Iﬁ " pacCIlOJIOKCHUSA TKaHEH B opraHax paCTeHHﬁ.
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TkaHM JKMBOTHBIX U YejOBeKa. THIBI ’KUBOTHBIX TKaHEH: SIIUTCIMATIbHAsA, COCAMHUTECIIbHAsA, MbIIICUHAsA, HCPBHAs. OcobeHHoCTH CTpOCHMU,
(byHKI_II/Iﬁ H pacCIiOJIOKCHUA TKaHEH B opraHax XMBOTHBIX W YCJIOBCKaA.

OpFaHH. Bereratusnbie u T'CHCPATUBHLIC OpPIraHbl paCTeHHﬁ. OpFaHBI N CUCTEMBI OPraHoOB XMBOTHBIX M YCJIOBCKA. (-DYHKI_[I/II/I OpraHoOB U CUCTEM
OpraHoB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CkeneTbl 0OJHOKJIETOYHBIX U MHOT'OKJIETOUHBIX >KUBOTHBIX. Hapy:KHbIII U BHYTPEHHUI CKeEJET.
CtpoeHue U TUIIBI COeAUHEHUS KOCTEH.

JIBrokeHUEe OpraHu3MoB. J[BHKEHHE OJIHOKJIICTOYHBIX OPraHWU3MOB: aMEOOMIIHOE, KT'YTUKOBOE, PECHUYHOE. J[BM)KCHHE MHOTOKJIETOYHBIX
pacTeHUIA: TPOMU3MBI M HACTUH. J|BU)KEHUE MHOTOKJIETOUHBIX )KMBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHbie MBI U UX
pabora.

ITuranue OpraHu3mMoB. ITornomenue BOJBI, YTJICKUCIIOT'O I'a3a 1 MUHECPAJIbHBIX BCHICCTB PACTCHUAMMU. ITutanue )KUBOTHBIX. BHYTpI/IHOJ'IOCTHOC
U BHYTPUKJIICTOYHOC IMHUIICBAPCHUC. IIutanyue MO3BOHOYHBIX >KHBOTHBIX. OTI[CJ'H:I MUIICBAPUTCIIBHOI'O TpPAKTaA. HI/IH_ICBapI/ITeJ'IBHBIe KCIIC3bI.
HI/IH_[eBapI/ITeHBHaH CHUCTEMA YCJIIOBCKA.

Jpixanue opranu3moB. [lpixanue pacreHuil. Jlpixanue xuBOTHbIX. [luddy3us razoB yepe3 MOBEPXHOCTh KIETKU. KokHOE IbIXaHHeE.
JpixaTenbHas oBepXHOCTh. JKabepHoe u JEroyHoe npixanue. J[pIxaHue Mmo3BOHOYHBIX KHUBOTHBIX M Y€OBEKA. JBOIIOIMOHHOE YCIOKHEHHE
CTPOEHUs JETKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTenbHas cUCTEMA 4YeJOBEKA. MeXaHu3M BEHTWIILUMHU JIETKUX Y NTHL U MJIEKONUTAIOIIUX.
Perymsmus npixanus. J{prxareabHbie 00BEMBI.

TpaHcIOpT BEWIECTB Y OpraHU3MOB. TpaHCIOPTHBIE CHCTEMBbI PACTEHUH. TpaHCIOPT BEIECTB y XUBOTHBIX. KpOBEHOCHas cucrema u eé
opranbl. KpoBeHOCHas cucTemMa MO3BOHOYHBIX >KMBOTHBIX M uesioBeka. Cepjle, KpOBEHOCHBIE COCYAbI M KpoBb. Kpyru kpoBooOparieHus.
OBOJIIOLIMOHHBIE YCTIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI TO3BOHOUHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsus.

Brinenenue y opranusmoB. Beinenenue y pacrenuil. Beinenenue y ;xuBoTHbIX. CokpaTtuTenbHble Bakyosd. Oprassl BeiieacHus. OuinpTpanus,
ceKpelusi 1 o0paTHOE BCAChIBaHME KaK MEXaHH3Mbl pabOThl OpraHoB BblaeleHHs. CBs3b MOJIOCTH Tela C KPOBEHOCHOH M BBIACIUTENBHON
cuctemMaMmu. Brienenre y mo3BOHOYHBIX )KMBOTHBIX U yenoBeka. [Touku. Ctpoenune u ¢yHKIMOHMpoBaHUE HedpoHa. OOpa3oBaHUEe MOYH Y
YEII0BEKA.

3amuTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. CrHopbl OakTepuid M IHCTHI MPOCTEHIIHX. 3alliuTa Y MHOTOKIETOYHBIX
pactenuii. Kyrukymna. CpencrBa macCUBHON M XUMHYECKOM 3alIUThl. DUTOHIIHIBI.
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3amuTa y MHOTOKJIETOUHBIX JKUBOTHBIX. [IOKpOBBI M HMX MPOW3BOJHBIC. 3alllUTa opraHu3Ma OT Oose3Heil. MiMMyHHas cucTema 4ejoBeKa.
Kiterounslii ¥ TyMOpaJIbHBIE UMMYHHUTET. BpoXKAEHHBIN U MpruoOpeTéHHbIN crienuuieckuii UMMYHUTET. Teopusl KJIOHAIBHO-CEIEKTHBHOTO
ummynurera (II. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MoB. Poiib BpOKIEHHOIO HMMYHMTETA B Pa3BUTUHU
CHCTEMHBIX 3a00JICBaHHIA.

Pa3apaxxuMocTe 1 peryisiuus y OpranusMoB. Pa3apakMMOCTh y OJHOKIIETOYHBIX OpraHu3moB. Takcucel. PasgpaxxumocTe u perynsuus y
pacteHuil. POCTOBBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTOpHas: perysisiius y )KUBOTHbIX. HepBHas cucteMa U €€ oTenbl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI y XHBOTHBIX. OTIENBI TOJIOBHOTO MO3ra TO3BOHOYHBIX JKMBOTHBIX. Pedrnexc m pedriekropHas nyra. be3yclioBHBIE M yCIOBHBIC
pediekcoL.

['ymopanbHasi perymsiuys M SHIOKPUHHAs CUCTEMa >KMBOTHBIX M 4ejoBeKa. JKene3bl SHIOKPHHHOM CHCTEMBl MU MX TOpMOHBI. [leiicTBue
rOPMOHOB. B3anuMoCBsI3b HEPBHOH M SHAOKPUHHOM cucTeM. [ umoTanamo-TunodusapHas CUCTEMA.

Hemoncmpayuu
[Toptpert: NU. II. 11aBnoB.

Tabmunpl 1 cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE BoJopocian», «bakrepum», «lIpocteitmme», «Opranbl IIBETKOBBIX
pacteHni», «CHCcTEMBI OPraHOB TO3BOHOYHBIX )KUBOTHBIX», « BHyTpeHHEe CTpOeHHE HaceKOMBIX», « kaHu pacTeHniD», «KOpHEBBIE CUCTEMBIY,
«Ctpoenue crebns», «CTpoeHHE JHUCTOBOM miuacTUHKW», «TkaHW KUBOTHBIX», «Ckener uyenoBeka», «lluieBapurenbHas cucreMmay,
«KpoBeHocHas cuctema», «JlpixarenpHas cucrema», «HepBHas cucremarn, «Koxka», «Mplednas cuctema», «BbpiienuTenbHas cUCTEMay,
«OHIOKpUHHAs cucreMay, «CtpoeHue MbIp, «MMmyHnTeT», «KHleyHOomonocTHsle», «Cxema NUTaHMUs pacTeHui», «KpoBeHOCHbIE
CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IulaHapun», «BHYTpeHHee CTpOeHHE 0KIEBOro 4epBs», «HepBHas
cucrema peiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema mnpecMbikarouuxcs», «HepBHas cucrema nruny», «HepBHas cucrema
MiIeKonuTaromux», «HepBHas cucrema uyenosekay, «Pediekcy.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MUKpOIpenapaThl OJHOKJIETOUHBIX OpraHM3MOB, MHKpPOIIpENnapaThl TKaHEH, PaKOBHUHBI MOJUIIOCKOB,
KOJUIEKIIUY HAaCEKOMBIX, UTTIOKOKUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUH, repOapuu pacTeHUI pa3HbIX OTIENIOB, BIIaXKHbIE Mpenaparhbl
JKUBOTHBIX, CKEJIEThl IT03BOHOYHBIX, KOJUIEKIIMH OECHO3BOHOYHBIX J>KUBOTHBIX, CKEJET 4YeloBeKa, 00OpyJOoBaHHME [UIsl JAEMOHCTpaluu
MOYBEHHOTO M BO3/YIIHOIO IUTAaHUS PACTEHUM, pacUIeIUIeHUs Kpaxmaja U OeIKoB Moja JeiCTBHEM (EpMEHTOB, O0OpYyIOBaHHE s
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JAEMOHCTpall OIIBITOB II0 HU3MEPCHHIO JKM3HEHHOM EMKOCTH J'Iél"KI/IX, MCXaHU3Ma AbIXAaTCIBbHBIX ,Z[BI/I}KCHI/II‘/'I, MOACIN TOJIOBHOI'O MO3ra
PAa3JINYHbIX )KUBOTHBIX.

Jlabopamopnan padoma «V13yueHue TKaHel paCTCHUI».
Jlabopamopnan padoma «V13ydeHne TKaHeil )KUBOTHBIX».
Jlabopamopuasa paboma «13yuenre opraHoB IBETKOBOTO PACTCHUSI.
Tema 10. Pa3MHOkeHMe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOXKEHMsS OpPraHuM3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) M MoJoBoe. Buupl 0Gecrosioro pasMHOXKEHHS: HOYKOBAHMUE,
CHOPYJALUs, pparMeHTanus, KIOHUPOBAHHUE.

ITonoBoe Pa3MHOKCHHUC. ITonoBeie KIICTKH, WX TaMCTHI. Meiio3. CTa,I[I/II/I Melo3a. IToBenenue XpOMOCOM B Meio3e. KpocanrOBep.
buosornyeckuii cMBICIT Mel03a U IT0JIOBOT'O mponecca. Meii03 ¥ ero MecToO B JKU3HEHHOM IMUKJIC OPraHu3MOB.

Hpe,I[SapOI[BIHICBOG pa3sBUTHC. I'ameTorenes Y KUBOTHBIX. ITonoBeIe Kene3bl. O6p2130BaHI/IC " Pa3BHUTHUC I10JOBBIX KJICTOK. CHCpMaTOFCHe3 u
OOI'CHC3. CTpOGHI/Ie ITIOJIOBBIX KJICTOK.

OHJ'IO,I[OTBOpCHI/Ie u 3M6pI/IOHaHLHOC Pa3BUTHUC KUBOTHBIX. CnocoObl OINIOAOTBOPCHUSA: HAPYKHOC, BHYTPCHHCC. HapTeHoreHe3.

NuauBuayanibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpPHOJIOTHUS — HayKa O Pa3BUTUU OpraHU3MoOB. Mopghozene3s — oona u3 2naHbix
npobnem smopuonocuu. Konyenyus mopgoeenos u mooenu mopgozeneza. Ctaguu >MOpHOreHe3a XHUBOTHBIX (Ha HpuMepe JATYIIKH).
HpoGnenune. Tunsl apoOnenus. /Jemepmunuposannoe u nedepmunuposantoe opoonenue. bracmyna, munvi 61acmyn. OCOOEHHOCTH APOOIEHUS
MJIEKOITUTAIONIMX. 3apO/IbIIIEBbIE JIUCTKU (TacTpyIsALus). 3aKiIaka OpraHoOB U TKaHEH M3 3apoJIbIIIEBbIX JTUCTKOB. B3anMHoe BiIusHUE yacTeil
pasBUBAIOIIEroCs 3apojblia (3MOpHUOHANIbHAs MHAYKLHKSA). 3akiajgka IUIaHa CTPOEHUS JKMBOTHOTO Kak pe3yibTaT HepapXU4ecKux
B3aMMO/IeHCTBUI TeHOB. BiusiHue Ha SMOpHOHANIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAKOIIEH Cpeibl.

Poct u pa3ButHe x)uBoTHBIX. [TocTaMOproHanbHbIi nepuoa. [Ipsimoe u Henpsimoe passutue. Pazsutre ¢ Metamop}o3om y 6ecrio3BOHOUHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. bHOnOrmyeckoe 3Ha4eHHE MPSMOIO M HENPSAMOIO pa3BUTHUA, UX PACIPOCTPAaHEHHE B Ipupoze. Tumel pocra
KUBOTHBIX. DAKTOPBI PETYISLUU POCTA )KUBOTHBIX U denoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4enoBeka. [lepuossl
OHTOreHe3a uenoBeka. CTapeHue U CMEPTh Kak OMOJIOTHYECKUE ITPOLIECCHI.
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Pa3smuoxxenue u pazsutue pacteHuid. ['ametodut u cnopodut. Melio3 B )KM3HEHHOM LUKIJIE pacTeHnid. OOpa3oBaHHe CIIOP B MPOIECCE Meio3a.
["amerorenes y pactenuid. OIIOJOTBOPEHHE U PA3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BOIHOE OIUIOAOTBOPEHHE Y IBETKOBBIX PACTEHUHU.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIIIUN OHTOTEHE3a Y PACTEHUN U )KUBOTHBIX.
Hemoncmpayuu
[Toprpetsr: C. I'. HaBamun, X. IlIneman.

Tabmuier 1 cxeMbl: «BereratuBHOE pa3MHOKEHUE», « TUIBI OECIoIoro pa3MHOXKECHHS», «Pa3MHOKEHHE XITaMHIOMOHAbD», «Pa3MHOKeHUE
ABIVICHBY, «Pa3sMHOXeHHe Tumpbl», «Menos», «XpomocoMbl», «l'amerorenes», «CTpoeHHUE SHUIICKICTKA W crepmaro3onjia», «OCHOBHBIE
CcTaauu OHTOreHesay, «lIpsamoe u HenpsAMmoe pasButue», «Pa3BuTue MaiicKkoro xxyka», «Passurue capanum», «Pa3Butue JArymkmn», «/Ipoiinoe
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHui», «CTpPOEHHE CEMSH OJHOMOJBHBIX M ABYIOJBHBIX pacTeHUD», «KU3HEHHBI ITUKI MOPCKOMN
KanmycTbl», «KU3HEHHBIA UK MXay, «KU3HEHHBIN LUK NanOpOTHUKAY, « KU3HEHHBIN LIMKI COCHBI.

OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIapaThl SIMIEKJIETOK U CIEPMATO30H10B, MOACIb «L{MKII pa3BUTHS JISATYIIKNY.
Jlabopamopnan padoma «VI3yueHne CTpOeHHS NMOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITpENapaTaxy.

Ilpakmuueckasa paboma «BrbisBieHNE TPU3HAKOB CXOJICTBA 3aPO/IBIIICH MO3BOHOYHBIX KUBOTHBIX).

Jlabopamopuasa padoma «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUIN».

Tema 11. 'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHNU3MOB

HcTopust cTaHOBIIEHUSI U Pa3BUTHsI TeHETUKH Kak Hayku. PabGotel I'. Mennens, I'. ne ®@pusa, T. Moprana. Posnb oTedecTBEHHBIX Y4YEHBIX B
pazButun renetuku. Padorer H. K. KomeroBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unumnyenxo, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIC TEHETUYECKHE IOHSATHS M CHUMBOJIBI. I OMOJIOTHYHEIS XPOMOCOMBI, aJlJICJIBHBIC I'CHBI, AJIBTCPHATUBHBIC ITPHU3HAKH, JIOMHHaHTHBIﬁ n
pCI_ICCCI/IBHHﬁ MpU3HAK, TOMO3UI0Ta, TICTCPO3UroTa, 4YUUCTAA JIMHUA, FI/I6pI/I,Z[BI, T'CHOTMHII, (I)eHOTI/IH. OcHOBHBIC MCTOAbI T'CHCTHUKU!
FI/I6pI/II[OJ'IOFI/ILICCKI/II7I, HHTOHOFH‘{CCKI/II‘;I, MOHCKYHSIpHO-FCHCTI/IquKI/Iﬁ.
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Hemoncmpayuu

[Toptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unumnueHko,
H. B. TumodeeB-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.
Jlabopamopnasn paboma «JIpo3oduiia kKak 00bEKT FTeHETHUSCKUX HCCIEIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBoiii 3akoH MeHenst — 3aKOH €AMHO00pa3usi THOPUIOB MEPBOTO MOKoieHus. [IpaBuio qOMUHUPOBAHHUSL.
Bropoii 3akoH Menaenst — 3aK0H pacleIUIeHus Tpu3HaKoB. [[uTomorndyeckre 0OCHOBBI MOHOTHOPHIHOTO CKpelIuBaHUs. [ MITOTe3a YUCTOTHI
ramer.

AHaJ'II/IBI/II)YIOH_Iee CKPCIIMBAHHC. HpOMe)KYTOqHBIﬁ XapaKTEp HACJICA0OBaHUA. Pacmennenue IIPHU3HAKOB IIPX HECIIOJIHOM JOMUHHUPOBAHWHU.

JuruOpugHoe ckpemmBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBUCHMOIO HAcHeJOBaHWS IPU3HAKOB. [IUTOJOTHYECKHE OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS.

CHGHJ’ICHHOG HacCJICAOBaHUC IIPHU3HAKOB. PaGoter T. MopraHa. CHGHHCHHOC HACJICAOBAHUC T'€HOB, HAPYHICHUC CHCIUICHUA MCKIAY I'CHAMMU.
XpOMOCOMHa}I TEOpHA HACIICACTBCHHOCTHU.

I'enetnka moina. XpOMOCOMHHfI MCXAaHU3M OIIPEACIICHUS I10J1a. AYTOCOMBI " IIOJIOBBIE XPOMOCOMEIL. I'omorameTHsBIN 1 reTepOFaMCTHHﬁ ITOJI.
I'eneTnueckas CTPYKTYpa MOJIOBBIX XPOMOCOM. HacnegoBanue IMPU3HAKOB, CHICIIJICHHLIX C I1OJIOM.

I'enotunn kak mnenocTHas cucrema. llneloTponuss — MHOKECTBEHHOE JEWCTBHE TI'eHa. MHOXKECTBEHHBIM ayuenusM. B3anmMmopnencrtsue
HeaJlIeNbHbIX reHoB. KommieMeHTapHOoCTh. Onucras. [lonumepus.

['eHeTHYeCcKUil KOHTPOJb Pa3BUTHS PACTEHUH, KUBOTHBIX U YEJIOBEKA, a TAaKKe (PU3MOJIOIMYECKUX IPOLIECCOB, MOBEACHUS U KOTHUTHUBHBIX
¢byHknuil. 'eHeTnueckue MexaHM3Mbl CHUMOMOTEHE3a, MEXaHHM3Mbl B3aUMOJEHCTBHUS «XO35SUH — MapasuT» M «XO35IMH — MHUKPOOHOMY.
['eHeTHuecKre acCIeKThl KOHTPOJISI U U3MEHEHUs HAcJeICTBEHHOM HH(OpMAIMK B TOKOJIEHUAX KIETOK U OPraHU3MOB.

Hemoncmpayuu
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[Toptpetsi: I'. Menaens, T. Mopran.

Tabmumpl 1 cxeMmbl: «[lepBblit 1 BTOpoil 3akoHBI Menpaens», «Tpetuit 3akoH MeHaens», «AHaTU3Upylolee CKpemuBanue», «HemomHoe
JoMHUHHUpOBaHHE», «CIeIeHHOe HacleAOBaHWe TMPU3HAKOB Y Apo3oduibl», «l'eHeruka mnona», «Kapuotun uenoBekay», «Kapuortun
npo3oduibly, «Kapuotun nTuiby, «MHOKECTBEHHBIHN ajuienu3My», «B3anumoaeiicTBue reHoBy.

O6opynoBaHue: MOETH AJIsl IEMOHCTPAIlMU 3aKOHOB €MHO00pa3us rHOpHI0B MEPBOro MOKOJIEHHS U PACUICIIEHUs] IPU3HAKOB, MOJIETb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEIOBaHUS MNPU3HAKOB, MOJENb JJsl JEMOHCTpPAllMU CIEIJIEHHOTO HAacjleIOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipo3zodunar.

Ilpakmuueckas padoma «VI3yyeHue pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIMBAHUS Y IPO30(PHIIBD.
Ilpakmuueckas paboma «VI3yuenne pe3ynbTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHITBI».
Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3aumoneilictBue reHotuna W cpeabl npu (GopMupoBaHMHM (QeHoTuna. M3MeHYMBOCTh MPU3HAKOB. KadecTBEHHBIE M KOJIMYECTBEHHBIC
MpU3HAKU. BUIbI N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBCHHASI.

MoaudukanonHas HM3MeHYMBOCTb. Posb cpensl B (OPMHPOBAHUM MOJU(PHUKAIMOHHONM H3MEHUMBOCTH. Hopma peakiuu npu3HaKa.
Bapuanuonsslii psaa u BapuanmonHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKALIMOHHON U3MEHYUBOCTH.

['eHoTHIMUeckas W3MEHUYMBOCTh. (CBOMCTBA TCHOTHUIIMYECKON H3MCHUYHMBOCTH. Buasl reHOTUIIMYECKOW H3MEHUYMBOCTH: KOM6I/IHaTI/IBHaH,
MyTalluOHHAa4.

KomOuHaTHBHAS U3MEHYHUBOCTh. Mei03 U MOJ0BOM mponecc — OCHOBA KOMOMHATHBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYHMBOCTH
B CO3JaHHUHU I'CHCTHUYCCKOI'O pa3H006pa3Hs[ B IIpe€aciIax OAHOTO BUA.

MYTaI_II/IOHHaSI H3MEHYUBOCTh. BHABI MyTaI.IPIfII TCHHBIC, XPOMOCOMHBIC, TCHOMHBIC. CnoHTaHHEIC B HHAYOUPOBAHHBIC MYyTalluU. HI[GpHLIe u
OUTOIUIA3MATHYCCKUC MYTAllUU. ComarnyecKkue U II0JOBEIC MyTalluu. HpI/IqI/IHLI BO3HUMKHOBCHUA MYTaHHﬁ. MYTaPCHBI n HUX BJIUIHHC Ha
OpTraHHU3MBI. SaKOHOMepHOCTI/I MYTAallTUOHHOTI'O ITponecca. 3aK0H T'OMOJIOTHYECKHX pAaAoOB B HacCJIeICTBEHHON M3MEHYHUBOCTHU (HI/I BaBI/IJ'IOB).
BHequepHaﬂ U3MEHYHMBOCTDh U HACICACTBECHHOCTbD.
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Onueenemuka u ONUCEHOMUKA, pPOJIb ISNUCEHEMUUECKUX qbaicmopoe 6 HACIe008aHUU U UBMEHYUBOCU qbeﬂomunuqecmm NpusHaKkoe y
OpP2AHU3IMOE.

Hemoncmpayuu
[ToptpeTtsi: I'. ne @pus, B. Moranucen, H. 1. BaBumos.

Tabmuer U cxembl: «Buasl W3MEHYMBOCTHY», «MoauduKalMOHHAas W3MEHYHBOCTh», «KoMOWHATHBHAS W3MEHUMBOCTBY, «Meio3y,
«OmnonoTBopeHuey, «I eHeTrnueckue 3a00IeBaHUs YeTIOBEKay, « BUABI MyTalnuii».

ObopynoBanue: XWBbIE W TepOapHbIE SK3EMIUIIPHl KOMHATHBIX PAacTEHHH, PUCYHKH ((oTorpaduu) >KUBOTHBIX C PAa3IMYHBIMH BUAaMHU
U3MEHYUBOCTH.

Jlabopamopnas paboma «VccienoBanne 3aKOHOMEPHOCTEH MOAM(PHUKAIMOHHON HW3MEHYMBOCTU. [locTpocHHME BapHUallMOHHOTO psga U
BApUALIMOHHON KPUBOMY.

Ilpakmuueckana paboma «Mytauuu y n1po30o¢puibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.
Tema 14. I'eneTnka yeji0BeKa

KapI/IOTI/IH YCJIOBCKaA. MC)KJIYHapO,ZLHaH nporpamMmma HCCJICAOBAHUSA TI'CHOMa YCJIOBCKaA. Metoasl N3YUCHUA TCHCTHKHU UYCIIOBCKaA:
FeHeaHOFquCKHﬁ, 6HH3HCHOBLIﬁ, HHTOFGHGTHHGCKHﬁ, HOHy.TI}II_II/IOHHO'CT&THCTH‘ICCKHI’I, MOHCKyanHO'I‘CHCTI/I‘ICCKI/Iﬁ. COBpeMeHHOe
ONpCACIICHUEC T'CHOTHUIIA: ITOJTHOTCHOMHOC CCKBCHHUPOBAHUEC, I'CHOTHUIIMPOBAHUC, B TOM YUCIIC C ITOMOIIBIO HLIP-aHannza. HacnencTteenHble
3a0o0JieBaHus 4eioBeka. ['eHHBIE U XPOMOCOMHBIC Ooyie3Hn 4yenoBeka. bome3nu ¢ HacJIeICTBEHHOU MpEeaApacioJIOKCHHOCTBIO. 3HadeHue
MEIUITMHCKON T'CHETHUKU B NpeaAoOTBpAIICHUU W JICHCHUU T'CHCTUYCCKUX 3a00JICBaHMM YEJIOBEKA. Menuko-reHeTHIeCKoe KOHCYJIbTUPOBAHHUC.
CTBOJIOBBIC KIIETKH. [loHATHE «T€HETHYECKOTO rpys3an». ODTHUYECKHE aCIIEKThI HCCJICIOBaHUN B obnactu PEAAKTUPOBAHUA T'€HOMA U CTBOJIOBBIX
KJIICTOK.

['enernyeckue ¢GakTOpbl MOBBIIIEHHON YYBCTBUTEIHHOCTH 4YEJOBEKa K (PU3NYECKOMY M XMMHUYECKOMY 3arpsi3HEHUIO OKpYXKaroIled cpeibl.
I'eneTnyeckas mpeapacioNOKEHHOCTh YEJIOBEKA K AaTOJIOTHSIM.

Hemoncmpayuu

TaGJ’II/ILIBI N CXCMBI: «Kapnonzm YCJI0BCKa», «MeTobl N3YUCHUA TCHCTUKU YCIIOBCKA», «["eneTnyeckue 3a00JIeBaHUS YEIIOBEKAY.
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Ilpakmuueckan padooma «CocTaBieHUE U aHAIU3 POIOCITOBHOWN.
Tema 15. Cesiekniusi OpraHu3MoB

JlomecTuKkanus U ceneKys. 3apokIeHHe CeIeKIH U JoMecTukanuu. Yuenue H. . BaBunoBa o LleHTpax npoucxoxaeHus 1 MHOT000pas3us
KYJIBTYPHBIX pacTeHHil. Ponp cenekuuu B co3gaHMM COPTOB PAaCTEHMM M MOPOJ KUBOTHBIX. COpT, Mopoja, mTaMM. 3aKOH F'OMOJIOTMYECKHX
ps10B B HacyeAcTBeHHOM n3MeHunBocty H. W. BaBuioBa, ero 3HaueHue A ceIeKIMOHHON paboThlI.

MeTonbl CeneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOpP: MacCOBBIM W MHIUBUIAYATbHBIA. DTambl KOMOWHAIIMOHHOW cenekiuu. VcmbiTanue
npousBoguTeneil mo noroMcTBy. OT0Op MO T€HOTUIY C MOMOIIBIO0 OIIEHKH (PEHOTHNA MOTOMCTBA M OTOOP MO F€HOTUITY C MOMOIIBIO aHAIH3a
JHK.

HckyccTBEHHBIE MyTareHe3 Kak METOJ CeJEKIMOHHOM paOoThl. PaniuannoHHBIH M XMMMUYECKUH MyTareHe3 Kak HCTOYHUK MyTaluui y
KYJBTYPHBIX ()OPM OpraHu3MoB. Mcronb30BaHHE FEHOMHOI'O PelaKTUPOBaHUS U MEeTO10B pekoMOuHaHTHBIX JIHK misa nosmyuenust ucxonHoro
MaTepuaia JUisl CEJIEKLNN.

[Tonyuenune mnonumiaounoB. BHyTpuBumoBas rubpuausanus. biauzkopoiacTBeHHOe cKpemuBaHue, WM UHOpuAMHr. HepoacrtBeHHoe
CKpelMBaHue, WM ayTOpuauHr. I'erepo3suc u ero mnpuuuHbl. VMcnonb3oBaHue rerepozuca B cenekuuu. OtpanéHHas ruOpuau3aius.
[Tpeononenue Gecraoaust MEXBHIOBBIX THOPHUIOB. JIOCTHKEHMS CEIEKIIUU PACTEHUHN U KUBOTHBIX. «3€1EHAs pesoNoyusiy.

CoxpaHeHue U M3y4YE€HHE TeHETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUHM M MX JUKUX POJMYEH JUIsl CO3/IaHUSl HOBBIX COPTOB M T'MOpPUIIOB
CEJIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yueHue, coxpanenue u ynpasieHue 2eHemudecKumu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YeNax VIAYUUIeHUs CYWeCmeYIouwux U CO30aHUsl HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCie C NPUMEHEHUEM COB8DEMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUL, NEePeO0sblX UOell U NePCNeKMUBHBIX MEXHOI02UH.

Hemoncmpayuu
[Toptpets: H. . BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, I1. I1. Jlykesinenko, b. JI. Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3usl KyJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHOMN
M3MEHYUBOCTIY, «MeTobl cenekuumn», «OTaanénnas rudpunnzanus», «Myrarenes».

Jlabopamopnan padoma «V13ydeHne COpTOB KyJIbTYPHBIX PACTEHUN W OPOJ JOMAITHUX KUBOTHBIX».
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Jlabopamopnan pavoma «V13yueHre METO0B CEIEKIIMU PACTEHUI.
Ilpakmuueckan padoma «lIpuBUBKa pacTeHUI».

IOkckypeusi «OCHOBHBIE METOJBI M JOCTHD)KEHHUS CENCKIMM PACTEHUH M JKMBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epmy,
COpPTOUCIIBITATENbHBIN YUaCTOK, B TEIIMYHOE XO3SHCTBO, B 1a00paTOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO LICHTPA)».

Tema 16. BMOTEXHOJI0TUA U CHHTETHYECKAA OMOJIOTUA

OOBEKTHI, UCIIONIb3yeMble B OMOTEXHOJIOIUH, — KJIETOYHBIE U TKaHEBbIE KYJIbTYPbl, MUKPOOPTAaHU3MBI, X XapaKTepUCTUKA. TpaauiioHHas
OMOTEXHOJIOTHS: XJIeOONEUeHHe, TMOJMyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI
MUKpOOHosIoruyeckux TexHoaoruil. [IponsBoactso Oenaka, aMUHOKHUCIOT U BUTAMUHOB.

CoztaHue TEXHOJIOTUN U HHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHHSI 1 KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MTOJIYYE€HUS OPraHU3MOB U UX
KOMIIOHEHTOB, COJIEpKAIllMX HE BCTPEUYAIOLUECS B IPUPOJe ONOCUHTETUYECKUE ITYTH.

Knerounas umxenepus. Meronbl KyiabTypbhl KIETOK M TKaHel pacTteHMl M XKuUBOTHbIX. KpuoOanku. Comatuueckas rudpuausanus
coMaTnueckuil amOpuorenes. Mcrnonb3oBaHue ramioufioB B CEIEKLUM pacTeHuil. [lonyuenue MoHOKIOHANbHBbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKycCTBEHHOE OILUIOIOTBOPEHUE. PEKOHCTPYKIUS SANIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeETOA TpaHCIUIAHTALMU SAEp KIETOK. Texnono2uu 0300po6neHus, KylbMUSUPOSAHUL U MUKPOKIOHANILHO2O PA3SMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocoMHasl U TeHHasi MHXeHepHs. VMcKyccTBeHHBIM cuHTE3 reHa M KoHcTpyupoBaHue pekoMOuHaHTHbIX JIHK. Cozodanue mpanceennvix
op2anHu3mos. J1oCTHKeHUs U MePCIEKTUBbI XPOMOCOMHON 1 T€HHOM MH)KEHEpHUU. DKOJOTHUECKHE U AITUUECKHE TPOOJIEMbl T€HHOW MHKEHEPUH.

Menuuunckue OuotexHonoruu. I[loctreHomuHas tuudpoBas memununa. [I[[P-muarHoctrka. MeTaOoJOMHBIN aHaIM3, TE€HOICHTPUYECKHMA
aHAJIN3 MPOTEOMa YeJIOBEeKa JJIsi OLIEHKH COCTOSIHMSI €ro 3/10poBbs. Vcmonp30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepamust paka. 3D-
OuoWH)XEeHepUs Il pa3paboTKu (YHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3/IaHWsS KOMIUIEKCHBIX TKaHEH CouYeTaHWeM
TEXHOJIOTHI TpEXMEPHOTO OMOTIPUHTHHTA U cKaddOIIUHTA IS PEIIeHUs 33129 IEPCOHATU3UPOBAHHON METUITIHBI.

Coznlanue BEKTOPHBIX BAKIMH C II€JIbI0 0OecredeHns KOMOMHUPOBAaHHOW 3aluThl OT Bo3Oyauteneit OPBU, ycraHoBieHue MONEKyISpHBIX
MexaHu3MoB pyHkunonupoBanusi PHK-conepkaiiux BUpycoB, BBI3BIBAIOIIMX 0CO00 OMacHble 3a00JI€BaHNS YeJIOBEKA U )KUBOTHBIX.

Hemoncmpayuu
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Ta6JII/IHBI n cxeMel: «lMcnons3oBaHue MHUKPOOPraHMu3MOB B IIPOMBINIJICHHOM IIPOHU3BOACTBEC), «Knerounas HWHXXCHCPUA», «I"ennas
HHIXCHCPH).

Jlabopamopuasa pavoma «13yuenrue 0ObEKTOB OMOTEXHOJIOTHI.
Ilpakmuueckan paboma «IlonydueHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

IkcKkypcua «BUOTEXHOTIOTUS — BaKHEHIIAs TPOU3BOAUTENBbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJTIOIHUOHHBIX NPeACTABJIEHH B O0HOJIOTHHI
OpomonmonHas teopust Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3HB U Hay4yHas faestenbHocTh Y. JlapBuHa.

I[BI/DKYHII/IG CHUJIBI 3BOJKOIUHU BUIOB II0 . I[apBI/IHy (BI)ICOKaSI HHTCHCUBHOCTb PAa3MHOXCHUA OPraHU3MOB, HACJIICACTBCHHAsA W3MCHYUBOCTD,
Oopb0a 3a cylecTBOBaHUE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternyeckoit Teopun sBostorn (CTI). HelitpanbHas Teopust aBostoninu. CoBpeMEeHHas 3BOJIIOIMOHHAsE OHoJIorHsl. 3HaUYeHHE
HBOJIFOLIMOHHOW TEOPUU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

Hemoncmpayuu

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. lapBun, C. C. UerBepukos, 1. U. llImansrayzen, Jlx.
Xonnaetin, /. K. benses.

Tabmuubl u cxemsl: «Cucrema xxuBoit mpuposl (1o K. Jluanero)», «Jlectauna sxuBbix cymects (1o Jlamapky)», «Mexanuszm GpopMupoBaHust
npucnocoOiaeHuit y pacTeHuil u x«uBOTHBIX (10 Jlamapky)y, «Kapra-cxema mapuipyra nmyremectBust Y. Jlapsunay, «Haxoaku Y. [lapBunay,
«Dopmbl 60pHOEI 32 cymiecTBOBaHUEY, «Ilopoabl romy6eit», «MHoroodpasue KyIbTypHBIX (popM KammycTbl», «[lopoasl JOMAIIHUX KUBOTHBIXY,
«Cxema oOpa3oBanusi HOBBIX BUAOB (o Y. JlapBuHy)», «Cxema COOTHOIIEHUS IBIKYIIUX CHUJ HBOJIOLUN», «OCHOBHBIE MOJOXKEHUS
CUHTETHYECKON TEOPHH IBOJIIOLIMW.
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Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Momynsimus Kak AyeMeHTapHas eInHUIA BOIOIH. COBPEMEHHBIE METO/BI OIICHKH T€HETHYECKOTO Pa3HOOOpa3us U CTPYKTYPhI MOIMYJISIIUH.
M3meHeHne TeHOGOHIA MOMYISIHUM KaK 3JEMEHTapHOE SBOJIIOIMOHHOE SBJICHHE. 3aKOH TeHeTHdeckoro paBHoBecus k. Xapam, B.
Baiinbepra.

DOnemeHTapHbIe (PaKTOPHI (ABMKYILKE CUIIBI) 3BOTIONMH. MyTanoHHbIH npouecc. KomOnHaTuBHas n3MeHYMBOCTh. Jlpeii reHoB — ciiydaiiHble
HEHANpaBJieHHbIE M3MEHEHUS YacToT ayiened B momymsauusax. D¢dekT ocHoBaTens. Ipgexkm oOymuliounozo eopnviwka. CHudicenue
2EHeMUYecKo20 pazHooopasus. npudunsl u cieocmeus. llpossenenue s3¢ppexma opetigha cenos 6 bonvuux u manvix nonyaiayusx. Murpamum.
W3omsmus monymsiuuii: reorpadudeckas (IpocTpaHCTBEHHAs), OMoJIorHuecKas (PernpoJyKTUBHAS).

EctectBenHblil 0TOOp — HanpaBmstoumil haktop sBomonnnd. opMbl €CTECTBEHHOTO 0TOOpa: IBUKYIINH, CTAOUIU3UPYIOIIUH, pa3pbIBaIOIINI
(nu3pyntuBHbIN). [TonoBoit 0T60p. BO3HUKHOBEHKE U 3BOJIOLMS COLIMATIBLHOTO MTOBEACHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHW3MOB KaK pe3ylbTaT MHUKPOIBOMIONUH. BO3HMKHOBEHHE NHPUCIIOCOONCHUNH y OpraHu3MOB. ApoMopdo3bl U
uanoanantauud. [Ipumepsl mpucnocoOneHuid y opraHu3MoB: Mopdoiiorudeckue, (U3HOIOTHUECKHe, OMOXMMHUYECKHE, MOBEICHUYECKHE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kpurepuu u ctpyktypa. BunoobpazoBanue kak pe3ynbTaT MUKpO3BOItOLUH. M30msimus — kinoueBoit haktop BupooOpazoBanus. [Tytu
U crocoObl BU000pa30BaHus: ajjonaTpuyeckoe (reorpaguueckoe), CUMIATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE» (ITOJIUILIONTU3AINS,
ruOpuu3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Posb 3BOMIOIIMOHHON OMOIOTHH B pa3pabOTKe HayYyHBIX METOI0B COXpaHEHUs: OMOopa3HooO0pa3us. MUKPOIBOIIOIMS U KOIBOJIIOLIUS [TApPa3UTOB
U UX X0351€B. MexaHu3Mbl (POpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CITOCOObI OOpPBHOBI ¢ HEM.

Hemoncmpayuu
IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmumpl u cxembl: «MyTalmoHHAs U3MEHUUBOCTHY, «[lomymsimonHas cTpykTypa Buga», «CxeMa mposiBIeHUs 3aKoHa Xapau—BaitnOGepray,
«/IBrxkyiue cuibl 3BOTIOLUNY, «IKOJOTHYEcKass M3OJSAIUS MOMyIsIUi ceBaHCKoi ¢openn», «['eorpaduyeckass W30S JTUCTBEHHUIIBI
CHOMPCKON W JUCTBEHHHUIIBI JAypCKoity, «llomynsiroHHbIE BOJTHBI YMCICHHOCTH XWIIHHUKOB M KEPTB», «CXxema JIEHCTBUSI €CTECTBEHHOTO
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orbopa», «Popmbl 0OprOBI 3a cyliecTBOBaHUEY, «HIycTpuanbHbIl MenaHu3M», «Kupble uckonaemsie», «IIoKpoBUTENbCTBEHHAs OKpacka
KHUBOTHBIX», «[Ipenynpexnaromas OKpacka >XUBOTHbIX», «®uznonorndeckue aganranun», «lIpucrnocobieHHOCT OpPraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepun Buna», «Buasl-1BoiHNKNY, «CTpyKTypa BUaa B pupoae», «Crnocodsl BumpoodpazoBanus», «I eorpaduueckoe
BUA000pa3oBaHue TPEX BHJIOB JAHJBIIICH», «DKOJIOTMYECKOE BHI000pa3oBaHWE BUAOB CHHUID, «llomummonasl pactenuit», «KamyctHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repbapur pacTeHUH, KOJJIEKIIMN HACEKOMBIX, Yydelsia MTHUI[ U 3BEpel C MpUMEpaMy PazIUYHBIX MPHCIIOCOOICHMIA, dydena
ITHII ¥ 3BEpeil pa3HbIX BUIOB, FrepOapuy pacTeHUH OJIM3KUX BHI0B, 00Pa30BaABIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jlabopamopuasa paboma «BrisBieHre U3MEHYUBOCTH y 0COO€H OHOTO BUIA.

Jlabopamopnas paboma «IIpucrnocoOneHust OpraHu3MOB U UX OTHOCUTEINbHAS 11€J1eCO00Pa3HOCThY.
Jlabopamopnas paboma «CpaBHEeHUE BUA0B IO MOP(POJIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

Metoap! U3ydeHHus MakpodBotouuu. [laneoHTonornyeckre MeTo sl U3ydeHus 3Bomonuu. [lepexomusie GopMbl U GUIOTEHETHYECKHE PSIIbI
OpraHNU3MOB.

buoreorpaduyeckue Mmetoasl n3ydeHus sBotonnn. CpaBHeHUe QIiopbl U payHbl MaTEPUKOB U OCTPOBOB. broreorpaduueckue odiaactu 3emin.
BI/II[BI-BHI[CMI/IKI/I " PCIIUKTHI.

3M6pI/IOHOI‘I/ILIeCKI/Ie 151 CpaBHI/ITeJ'ILHO'MOP(i)OJ'IOl"I/ILIeCKI/IC METOAbl U3YUCHUA 3BOJIFOLNH. I'eneTnueckue MexaHU3MEI OBOJJIOIMHX OHTOI'CHE3a U
MOABJICHHUSA 3BOJIIOIIMOHHBIX HOBIICCTB. T'omonornunesie M aHAIIOTHYHBIC Opra”bl. Py,Z[I/IMeHTapHLIe Opradbl W aTaBU3MBI. MOJ'IGKy.]'IprHO-
TCHCTUYCCKUC, OMOXMMUYECKHE U MaTeMaTHIECKUE MCTOAbI U3YUYCHUA 3BOJIIOINH. I'oMonoruyHbIC TEHEL. COBpeMeHHBIG MCTOABI ITIOCTPOCHUA
(1)I/IJ'IOF€H€TI/I‘~I€CKI/IX JACPECBLHCB.

XpOMOCOMHLIe MyTalluyu U 3BOJIFOIIHUA T'CHOMOB.

OO0ue 3aKOHOMEPHOCTH (TpaBWia) HBOMIOUMM. [Ipunyun cmenvl @yukyuii. HeoOpaTuMOCTh 3BOMIOLMHU. AJanTHBHAs paaualus.
HepaBHOMEPHOCTH TEMITOB BOJIOIIH.

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

Tabmupel u cxembl: «DUIOreHETHUYECKUN pAl JOWAAn», «ApXeomnTepukc», «3Bepo3yOwie smiepel», «Crerouedansi»y, «PuHHOGUTEHIY,
«CemeHHbBIE TAOPOTHUKMNY, «broreorpaduueckue 30Hb1 3eMiany, «/peiid koHTUHEHTOBY, «PenukTh», «HauanbHble cTaauu SMOPHUOHAILHOTO
pa3BUTHS TO3BOHOYHBIX XUBOTHBIX», «['OMOJOTMYHBIE M aHAJIOTHYHBIE OpraHbl», «PyIuMeHTb», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI
YeJlIoBeKa U IUMITaH3e», «[ TaBHbIe HalpaBIeHHsI SBOITIOIUNY, «O0II1e 3aKOHOMEPHOCTH 3BOIIOLIHI.

O60py,I[OBaHI/Iei KOJUJICKIIMH, rep6apI/H/I, MYJIKU HCKOITA€MBIX OCTAaTKOB OPraHU3MOB, MYJISKH 'OMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMCHTAPHBIX
OpTraHOB U aTaBU3MOB, KOJUICKINH HACCKOMBIX.

Tema 4. IIpoucxoxneHue U pa3BUTHE )KU3HU Ha 3emJie

Hayunbie rumore3pl MPOMCXOXKACHUS KU3HM Ha 3emiie. AOWOreHe3 W maHcrnepmus. JloHaydHble MPEACTABICHUS O 3apOXKICHUH >KU3HU
(kpeauoHu3M). ['unoreza MOCTOSHHOTO CaMO3apOXKIACHHS KU3HH U e€ ompoBepxeHue onbitaMu @. Penu, JI. Cnamnanuanu, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIC 3Talbl HEOPraHWYECKOH HBomtonuu. llmaHerapHas (reosoruyeckasl) SBONIONMSA. XHUMHUYECKas SBONIONUSA. AOHOTCHHBIM CHHTE3
OpraHM4ecKux BelecTB U3 Heopranndyeckux. OneliT C. Musuiepa u I'. FOpu. O6pa3zoBanue nonumepoB u3 MonomepoB. KoanepBarHas runoresa
A. U. Onapuna, runoresa nepsuuHoro Oynsona /x. XongeiHa, reneruueckas runoresa I'. Ménnepa. Pu6ozumsr (T. Yek) u runoresa «mupa
PHK» V. I'mn6epra. ®opmupoBanue MeMOpaH U BO3HUKHOBEHHUE NTPOTOKIIETKH.

I/ICTOpI/I}I 3emin u METOJIBI €€ HU3YyUCHUS. Hckomaemeie OpTraHNYCCKUC OCTATKH. reOXpOHOHOFI/IH 1 €€ METObI. OTHoOcHTENbHAS U a0COIOTHAS
TCOXPOHOJIOTHA. FCOXpOHOHOFI/I‘-IeCKaH [IKaja: 90HbI, 3pbI, ICPHUOABI, STIOXU.

HauanpHbie 3Tanb OpFaHquCKOﬁ spojonuu. IlosBieHne U 3BOIIOIUS MEPBLIX KJIICTOK. 9BOJ’II-OLII/I}I MeTaboau3mMa. Bo3HUKHOBeHHE IMEPBBIX
9KOCHCTCM. COBpeMeHHHC MI/IKpO6HBIe OMOIUIEHKH KaK aHaJIOT IIEPBLIX HA 3emite COO6H.[€CTB. CTpOMaTOJ'II/ITBI. HpOKapI/IOTBI " OYKapUOTHI.

[IpoucxoxaeHne dykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKIECHHWE BUPYCOB. [IponMcxokIeHne MHOTOKJIETOYHBIX OPTaHH3MOB.
Bo3HUKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoBHBIE 3Tambl 3BOJIOLMU BhICHIMX pacTeHuil. OcHOBHbIE apoMopdo3bl pacTeHHil. Beixoa pacrenuit Ha cymry. [losiBieHHe cropoBBIX
pacTeHul 1 3aBoeBaHue UMy cymu. CemeHHbIe pacTeHus. [IponcxoxkieHne NIBETKOBBIX PACTEHU.
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OcHOBHBIE 3Tallbl BOJIIOLMH KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benpackas dayna. KemOpuiickuili B3pbIB — MOSIBJICHHE
coBpeMeHHbIX TUMOB. IlepBbie XOpmoBbie kUBOTHBIEC. JKH3HBb B Boze. DBOIOLMS MO3BOHOYHBIX. [IpoucxoxneHne ampuOuil U penTHIIUM.
[Tpoucxoxaenne miekonuTarommx u ntul. [Ipuanun kmoyeBoro apomopdosa. OcBoeHue 0€CIO3BOHOYHBIMU M TTO3BOHOYHBIMU JKUBOTHBIMU

CYUIH.

PazButre >xu3HM Ha 3eMiie MO 3paM M MepuoAaMm: apxel, MpoTepo3oH, Mmajieo30l, Me3030H, KaitHo30i. OO0mas xapakTepucTUKa KiIMMara U
reoJIOTHYECKHX IporeccoB. [losBIeHNne U pacBeT XapaKTepHBIX OPraHU3MOB. YTIeo0pa3oBaHHE: €ro YCIOBHS U BIMSHHE HA ra30BbIi COCTaB
aTMochepsl.

MaccoBeie BBIMHPAHHA — SKOJIOTMYCCKHUEC KPU3UCHI ITPOILIOTO. HpI/IIII/IHI)I u CIICACTBUSA MAaCCOBBIX BI)IMI/IpaHI/II\/JL COBpeMeHHI)II\/JI YKOJIOTUYECKHUHI
KpHU3HC, ero ocooeHHoctu. [Ipobiema coxpanenus OnopaznooOpasust Ha 3emIie.

CoBpemeHHas cucTemMa opranndeckoro mupa. [IpuHune! knaccupukanum opranu3mMoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIITBI OPraHU3MOB.
Hemoncmpayuu
[Toptpetsr: @. Penu, JI. Cnamnanmanu, JI. Ilactep, U. . Meunukos, A. Y. Onapun, [Ix. Xonaeitn, I'. Mémnep, C. Muiep, I'. FOpu.

Tabmuupl u cxembl: «Cxema ombita @. Penny, «Cxema ombita JI. IlacTtepa mo m3ydeHUIo caMo3apokaeHus xku3Hu», «Cxema ombita C.
Munnepa, I'. FOpu», «9Ttanbsl HeopraHudeckoi 3Bosonuny, «I'eoxpoHonornyeckas mkanay, «HauanbHble 3Tanbl OpraHU4YECKON 3BOJIIOLIUNY,
«Cxema 00pa3oBaHMs 3YKapHOT NMyTEM cuMOHMoOreHesa», «Cucrema >kMBOH mpuponbl», «CTpoeHHe BHUpyca», «ApoMopdo3bl paCTEeHUI»,
«Punnoduter», «OAHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE BOJAOpOCIN», «Mxu», «llanmopoTHukny», «l'ol0ceMeHHbIE pPACTEHUSN,
«OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KHUBOTHOIO MUPa», «ApoMop(]o3bl )KUBOTHBIXY, «[IpocTeitmuey, «KuieuHomnonocTHeie»,
«[1nockue yepBu», «UneHucronoruey», «Poioby, «3eMHOBOIHBIEY, «IIpecMbikatoecsy», «Ituip, «Miekonurarone», «Pa3BuTie Ku3HU B
apXeucKkoiu spe», «Pa3BUTHE JKU3HU B IPOTEPO3OUCKON 3pe», «Pa3BUTHE )KU3HU B IIAJIEO30UCKON 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOU dpe,
«Pa3BuTHE )XM3HU B KalTHO30MCKOM 3pe», «COoBpeMEeHHAas CUCTeMa OPTraHUYECKOTO MUPay.

O60py2l0BaHI/ICZ rep6apHH paCTeHI/II\/'I Pa3JINYHBIX OTACIIOB, KOJUICKIUN HACCKOMBIX, BJIAKHBIC MPCIIAPATHI )KUBOTHBIX, PAKOBUHLI MOJIJIFOCKOB,
KOJUICKOWH HIJTIOKOXHX, CKEJICTbI IMO3BOHOYHBLIX JXUBOTHBIX, 4YydCjia ITUI] U 3Bepel71, KOJIJICKIINH OKaMeHeHOCTeﬁ, ITOJIE3HBIX HCKOIIAaCMBbIX,
MYJISTKHU OPraHU4YCCKUX OCTAaTKOB OPraHU3MOB.

Bupmyansnaa naoopamopunaa paboma «MonenupoBanue onbiToB Mumnepa—tOpu mo u3yueHHt0o aOMOTEHHOTO CUHTE3a OpPTaHHMYECKUX
COCTMHEHUH B IEPBUYHON aTMOChepe.
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Jlabopamopuasa padoma «V13yueHne 1 onucaHue UCKOMAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

Ilpakmuueckasa paooma «13yuenue 0oCOOCHHOCTEH CTPOCHHS pACTEHUM Pa3HBIX OTICIOBY.

Ilpakmuueckan padoma «13y1eHre 0COOCHHOCTEH CTPOCHUS MO3BOHOYHBIX )KMBOTHBIX.

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pa3pnenbl u 3anaun anTponosoruu. Meroasl aHTPOIIOIOTUH.

CraHoBIIeHHE NIPEACTaBICHUH O MPOUCXOKACHUM UeioBeKka. Penurnosneie Bo33peHus. COBpeMEHHbIE HAyUHbIE TEOPUU.

CXO,I[CTBO YyeJIoBeKa ¢ JKMBOTHBIMH. CHcTEMaTHYECKOe IIOJ0KEHHE 4YeJIOBEKa. CBI/II[CTCJ'IBCTBa CX0JACTBa 4YCJIOBCKa C JKHBOTHBIMU!:
CpaBHI/ITCJ'IbHO-MOp(bOHOFI/IquKI/IC, 3M6pI/IOHOFI/I‘ICCKI/Ie, (1)H3HOHOFO'6I/IOXI/IMI/I‘ICCKI/I6, IIOBCACHYCCKHUC. OTnuumMsa 4YenoBeKa OT >KMBOTHEBIX.
HpHMOXO)KI[eHI/Ie M KOMIIJICKC CBSA3aHHBIX C HUM IIPU3HAKOB. PaszButune rojioBHoro mMmo3ra u BTOpOﬁ CUTHAJIbHOM CHCTEMBI.

I[BI/I)KyH_II/Ie CHIJIbI (Q)aKTOpLI) AHTPOIIOIrCHE3a: 6I/IOHOFI/I‘{CCKI/I6, COIIMaJIbHBIC. CooTtHollleHHEe OHMOJOTMYECKUX H COIIMaJIbHBIX (1)aKTOpOB B
AHTPOIIOI'CHE3C.

OcHOBHBIE CTaJAUM aHTpoIoreHe3a. PaHHuMe uyenoBekooOpa3Hble 00€3bsiHbl (IPOKOHCYJBI) W paHHME IOHTUIBI — OOIIKe MpenKu
4eJI0BEKOOOPa3HbIX 00€3bsH U JH0AeH. ABCTPAIIONUTEKN — ABYHOTHE MPEIKH JItoJei. UeraoBek yMmenblid, HepBble U3TOTOBIECHUS OPYIUM Tpya.
YenoBek MpsMOXOJANIMNA M MEPBbIM BbIXON Jtojel 3a mpeaensl Agpuku. YenoBek reiaenbOeprckuii — o0l Mpeok HeaHepTalbCKOro
YeJIOBEKa U YEJIOBEKA pa3yMHOro. YenoBeK HeaHAEPTAIbCKUN KaK BUJ JIOAEH XOJIOLHOIO KiaumaTa. UelloBeK pa3yMHBI COBPEMEHHOIO THUIIA,
JICHHCOBCKHI Yell0OBeK, OCBOEHHE KOHTMHEHTOB 3a npeaenamu A¢puku. [TaneoreneTnka u najaeoreHoMHKa.

3BOJ’IIOI_II/I}I COBpPCMCHHOT'O YCJIOBCKA. EctecTBeHHBIN OT60p B TOMYyJSIOUAX YCJIOBCKA. MYTaLII/IOHHHﬁ mnmponoecc u HOJ'II/IMOp(l)I/BM.
HOHYJ'IHI_[I/IOHHBIG BOJIHBI, npeﬁ(b FCHOB, MUI'DALIUA U ((3(1)(1)6KT OCHOBATCIID» B MOMYJAANUAX COBPEMCHHOI'O YCJIOBCKA.

Yenoseueckue pacbl. [lonsitue o pace. bornpimme pacel: eBpomneougHas (eBpa3uiicKas), aBCTpalO-HETpoujHas (PKBaTOpPHAIIbHASA),
MOHTOJION/IHAs (a3uaTCKO-aMepUKaHCKas). Bpemss u myTu pacceneHHs ueloBeka Mo TuiaHete. EauHCTBO dYenmoBedeckwx pac. HayuHas
HECOCTOSITENILHOCTh pacu3Ma. [IpucrnocobIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSAM OKpYKarolei cpeapl. Bnusaue reorpaduyueckoit cpensl u
npeiida reHoB Ha MOP(OJIOTHIO U (DU3UOJIOTHIO YEJIOBEKa.
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MexIucuuIuiMHapHble MeToAbl B (pu3mueckoi (OMOJIOTMYECKOM) aHTPOMOJIOTHH. DBOJIOLNMOHHAS AHTPOMOJOTUS M MAJCOaHTPOMOJIOTHUS
YeJI0BEYECKUX MONysiuil. buoconuanbHble UCCIIEIOBaHMS PUPOIBI uenoBeka. MccnenoBanue KOABOMOLUN OMOIOTHYECKOTO U COLUATBHOTO
B YEJIOBEKE.

Hemoncmpayuu
[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuiel u cxembl: «MeToabsl aHTpoIoIorun», «['0JOBHON MO3r YenoBekay, «UemoBekooOpa3Hbie 00e3bsIHb), «CKENIeT YeI0BeKa U CKEJIeT
muMInaHize», «PynIuMeHTbl U aTaBU3MbL», «J{BHXKyIllME CHUJIBI AHTPONOTEHE3a», «IBOJIIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAJIONUTEK»,
«Yenosek yMmenblit», «YenoBek npsMoxondmuin», «JlenncoBckuii udenoBexk» «Heannepranbiply, «KpomanboHub», «lIpeaku udenoBekay,
«DTaIlbl PBOJIIOLIMY YelIoBeKay, «Packl yemoBekay.

O6opynoBaHue: MyJIsDKH OKaMEHEJIOCTEH, MPEAMETOB MaTepUalbHON KyIbTYphl MPEIKOB YeJIOBeKa, penpoaykuuu (pororpaduu) KapTHUH C
MUGDOJIOTUYECKUMU U OMOJICHCKUMHU CHO’KETaMU MPOUCXOXKACHUS YeoBeka, ¢poTtorpaduu HAXOJOK MCKOMAEMbIX OCTATKOB YENOBEKa, CKEIET
YeNoBeKa, MOJIENb Yeperia YeJI0BeKa 1 ueperna MuMIan3e, MOJellb KUCTH YeJIOBeKa U KUCTH IIMMIIaH3€e, MOJIEIM TOpca MPEIKOB YeTIOBEKa.

Jlabopamopnas paboma «V13yueHre ocoOEHHOCTEH CTPOCHUS CKEIETa YeI0BEKa, CBA3aHHBIX C MPSIMOXO0XKICHUEM.
Ilpakmuueckaa padoma «V13ydeHne SKOJOTMYECKHUX aJalTallui YeJIOBEKay.
Tema 6. Jkos10rus — HAyKa 0 B3AUMOOTHOIIEHUSIX OPraHM3MOB M HAJJOPTaHU3MEHHBIX CHCTEM € OKpYsKalouiei cpenoi

3apoxxaeHue U pasBuTue dkoioruu B Tpydax A. I'ymGompara, K. @. Pynbe, H. A. CeBepuoBa, 3. 'ekkens, A. Tencnu, B. H. Cykauéga.
Pa3nensl u 3anaun sxonoruu. CBsi3b IKOJIOTUH C IPYTUMH HAYKaMH.

Mertoapl skonoruu. IloneBble HaOmoaeHUS. DKCHEPUMEHTHI B SKOJIOTMH: HPUPOAHbIE U JabopaTopHble. MoJenupoBaHHE B SKOJIOTHH.
MOHUTOPHHT OKpYXKaroIlel cpeibl: JTOKaIbHBIN, PETHOHANBHBIN U TI100aTbHBIH.

3HaueHUE DHKOJIOTHYCCKMX 3HAHWI i1 4C€JIO0BCKaA. OKOJIOTHYECKOE MHPOBO33pCHUC KaK OCHOBa CBs3€ll dYejJoBeYecTBa C HpHpOHOﬁ.
(DOpMI/IpOBaHI/Ie 9KOJIOTHYECKOM KYJIBbTYPBI U JKOJIOTHYECKOM T'paMOTHOCTHU HACCIICHUS.

Hemoncmpayuu
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[Toptpetsr: A. I'ymboasaT, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmue! u cxeMbl: «Pazniesnsl sKonoruny», «MeTopl IKOIOrHn», «CxeMa MOHUTOPUHTA OKPYXKAIOUIeH cpeabiy.
Jlabopamopuasa paboma «13yueHre METOJ0B KOJIOTMUYECKUX HCCIICTOBAHUI.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckre (GakTopel W 3aKOHOMEpHOCTH HX JAeiictBus. Kiaccubukanusa skonorunyeckux (akTopoB: aOMOTHYECKHE, OHOTHYECKHE,
anTponoreHHbie. OOIME 3aKOHOMEPHOCTH JEHCTBUSL 3Kojormdeckux (akropoB. IlpaBunmo muuummyma (K. Hlnpenrens, FO. JIuGux).
TonepaHTHOCTH. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue paxkropbl. CBET Kak HKOJIOTHIECKUH pakTop. JlecTBHE pa3HbIX YYaCTKOB COJIHEYHOTO CIIEKTPa Ha OPTraHU3Mbl. DKOJIOTHYECKUE
IPYIIbl PACTEHUHN U )KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUTHaIbHAas poJib cBeTa. DOTONEPUOIU3M.

Temnepatypa kak skonoruueckuid Qaxrtop. JleiicTBue Temieparypbl Ha OpraHU3Mbl. [IOWKHIIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBI.
DOBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonorumueckuii akrop. Ilpucnocobnenuss pacreHuil k nojajep:kaHuto BoaHoro Oamanca. Knmaccudukanus pacteHuil mo
OTHONICHHUIO K BoJie. [Iprucnocobnenus )KMBOTHBIX K M3BMEHEHHIO BOAHOTO PEKUMA.

Cpe,[[BI oOuTaHus OpraHu3MoOB: BOJHAdA, HA3CMHO-BO3AYIIHAA, IMOYBCHHA, FJ'IY6I/IHH8.$I MMOoAIIOYBCHHAA, BHYTPHUOPIraHU3MCHHAA. du3nkKo-
XHMHYECKHE OCOOCHHOCTH cpea oOuTaHus OpTaHHU3MOB. HpI/ICHOCO6HeHI/I5{ OpPTaHHU3MOB K JKU3HHU B PA3HBIX CpCaax.

buonorunyeckue PUTMBI. Baeninue u BHYTPCHHUC PUTMBI. CYTOIIHLIC U TOANYHBIC PUTMBI. HpHCHOCOGHCHHOCTB OpTraHu3MOB K CC30HHBIM
HN3MCHCHUAM y'CJ'IOBI/Iﬁ JKH3HH.

Kuznennoie popmbl opranu3moB. [loHsTue o xu3HeHHOW (opme. JKu3HeHHbIC (OPMBI PACTCHHUMN: JEPEBbs, KYCTAPHHUKH, KYyCTApHUYKH,
MHOTOJICTHUE TPaBbl, OJHOJICTHUE TPaBbl. JKU3HEHHBIEC (POPMBI )KUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a9p00HOHTHI. OCOOCHHOCTH CTPOCHUS U
o0pas3a KHU3HH.

buotnueckue (baKTOpBI. Buasr OMOTHUYECKHX B3aUMOACUCTBHUM: KOHKYpPCHIUA, XUIMHUYCCTBO, cuUMOHMO3 U €ro (I)OpMBI. Hapa3I/ITI/13M,
Koomepanusa, MyTyajiudM, KOMMCHCAJIIN3M (KBapTI/IpaHTCTBO, HaXJ'IC6HI/I‘-IeCTBO). HeTpO(bI/I‘-ICCKI/Ie B3aMMOJCHCTBUS (TOHI/I‘-IGCKI/IC, (I)OpI/I‘-ICCKI/IG,
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¢dabpuyeckue). 3HaueHHe OMOTHYECKUX B3aMMOACHCTBHMM MJIsi CYLIECTBOBAaHHUS OpPraHU3MOB B cpeae oOuTaHus. [IpUHIMI KOHKYPEHTHOTO
UCKJTIOYCHHS.

Hemoncmpayuu

Tabmumpl U cxembl: «IJKonorudeckue (akTopb», «CBETOBOW CIEKTP», «IKOJOTHUYECKHE TPYIIbI KUBOTHBIX IO OTHOIIEHHUIO K CBETY»,
«TemnokpoBHBIE KUBOTHBIE», «XO0JIOAHOKPOBHBIC JKUBOTHBIEY, «DU3HOIOTUUECKHE aIalTAlMH KUBOTHBIX», «Cpeibl 0OUTaHHsI OpPTraHU3MOB,
«buonoruveckue putMme», «Ku3HeHHbIE OPMBI pacTeHU», «Ku3HEeHHbIE POPMBI KUBOTHBIX», «DKOCHCTEMA IMMPOKOIMCTBEHHOTO JIecay,
«9KocucTeMa XBOHHOTO Jiecay, «llenu mutanusy», « XunHudecTBo», «Ilapazutuzmy, «Konkypenmusa», «Cumonosy», «KommeHncaauzmy».

O6opynoBanue: repbdapuu pacTEeHUl W >KUBOTHBIX, MPUCIOCOOJNICHHBIX K BIMSHHUIO PA3IMYHBIX SKOJIOTHYECKUX (akTopoB, repOapuu
CBETOJIFOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUMN, CBETONIOOUBBIC, TEHENIOOMBBIE M TEHEBBIHOCIHBBIE KOMHATHBIE PACTEHUS,
rep0apud MU KOJUICKIIMHM TEIJIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYHMBBIX pPACTEHUH, dydelna NTHI[ M 3Bepei, repOapuu pacTeHHIA,
OTHOCSIIIMXCS K TUTpoduTaM, Kcepoduram, Me30(hruTaM, KOMHATHBIC PACTCHHS JAaHHBIX TPYIII, KOJUICKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repOapuu U KOJJIEKIIMH PACTEHHM W KUBOTHBIX, O0JIAAIOIIUX YEPTaMH MPHUCIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUU
YKU3HU, TepOapui U KOJUICKIIUK PACTCHUU W KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (DOPM, KOJUICKIIMH JKUBOTHBIX, YIaCTBYIONINX B Pa3IUYHBIX
OMOTHYECKUX B3aUMOJCHCTBUSAX.

Jlabopamopuasa paboma «BrisBieHne npucnocoOJeHNUM OPraHU3MOB K BIIUSHUIO CBETay.
Jlabopamopnas paboma «BrigBneHne NpUcOCOOICHNH OPraHU3MOB K BIMSIHUIO TEMIIEPATyphI».
Jlabopamopnas paboma «AHaToMUYeCKre OCOOEHHOCTU PACTEHUI U3 pa3HBIX MECT OOUTAHUS.
Tema 8. Jxos10rust BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTEePUCTUKU nomymsiuy. [lomymsius kak Guosornyeckas cucreMa. Pojib HEOTHOPOAHOCTH cpefibl, PU3NUECKUX OapbepoB
U 0COOEHHOCTEe Ouoyiornu BHUIOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpbl mHomynsuuil. OCHOBHBIE MOKAa3aTENM MOMYJISINH:
YHUCJIEHHOCTb, IIJIOTHOCTb, BO3pACTHAs U IIOJIOBAsI CTPYKTYPA, POKAAEMOCTD, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD, MUTPALIUS.

DKojorudeckas CTpykrypa nonyiaanuu. OueHKa YUCICHHOCTH NOMyAuu. JJuHaMyKa NOMYJIsIUU U €€ peryasanus. bBuoTnueckuii moTeHnua
nonyysinud. MoJienupoBaHue JTMHAMHUKY MOMyJsiiuu. KpuBble pocTa YMCIEHHOCTH Nomy s, KprBbie BBDKMBaHUS. Perysuus 4uclIeHHOCTH
MOMYJISIIHAIA: POJib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTU. DKOJIOTHUYECKUEe CTpaTerun BUI0B (I- u K-ctparerun).
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[Tonsitue 00 sKoJOTMUYECKOW HUIE BUAa. MectooOuTtanue. MHoromepHas mojnenb dKonorudeckoit Humm Jx.M. XatumHcona. Pa3mepsl
9KoJIoTHYeCKOW HUIK. [loTeHManbHas 1 peaJTu30BaHHAs HUIIIH.

Bun kak cucrema nonynsanuuii. Apeansl BUIOB. BUbI M MX )KU3HEHHBIE CTPATETUH. DKOJIOTMYECKUE YIKBUBAJICHTBHI.
3aKOHOMEPHOCTH MTOBEJCHUS U MUTPALIMI )KUBOTHBIX. bruosiornueckue nHBa3uu 4yKepoJHbIX BUJIOB.
Hemoncmpayuu

IToprper: Ix. M. XaTunHCOH.

TabGnuupl U cxembl: «IKOJIOIMYECKHE XapaKTePUCTUKH MOMyIsaumn», «IIpocTpaHcTBeHHAs CTPYKTypa HOMyIsuN», «Bo3pacTHble MHpaMubl
nomyisiuun», «CKoOpoCTh 3aceeHus IOBEPXHOCTH 3eMIIM Pa3IMuHbIMU OpraHu3MaMm», «Mogeinb sxkonoruueckoi Humm Jix. M. XaTunHcona.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKINN )KUBOTHBIX.

Jlabopamopnan paboma «IIpucniocoOIeHUs] CEMSIH PACTCHUN K PACCEIICHHUIOY.

Tema 9. IkoJ10rHsA CO001IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiecTBa oprann3MoB. bruorieHos u ero ctpykrypa. CBsizu MEXly OpraHu3MaMH B OMOIIEHO3E.

Okocucrema kak oTkpbitas cucreMa (A. Jlx. Tencnu). dyHKUIMOHANIBHBIE OJOKM OPraHU3MOB B DKOCHCTEME: MPOJYIEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBaH. Tpoduueckue nienu u cetu. Aduotudeckue 0J0ku 3kocucTeM. [1ouBbl U Wikl B 3k0ocucTeMax. KpyroBopot
BEII[ECTB U MTOTOK PHEPTUU B IKOCHUCTEME.

OcHOBHBIC TTOKa3aTeIN SKOCUCTEMBI. buoMacca u MpoaYyKIH. OKOJIOTHYECKHUE MMUpamMuJabl YUCCII, OMomacchl U OHCEPTHUHU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHU.
[lepBuyHble W BTOPHYHBIE CYKLECCMM W HMX THPUYMHBL. AHTpOIOTEHHbIE BO3JCHCTBUS Ha cykieccud. KimmakcHoe cooO0IecTBo.
Buopaznoobpasue 1 mosHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIECTB.

[Tpupoanbie 3KOCHCTEMBL. DKocucmemsbl 03Ep U peK. IKOCUCmeMbl MOpell U OKeano8. IKocucmemsvl MyHOp, J1eco8, cmenel, NyCmvlHb.

AHTpOHOFCHHBIe OKOCHUCTCMBI. ATpOBKOCI/ICTCMa. ArpoueHo3. Pazmuuns MCKAY aHTPOIIOTCHHBIMU U ITPUPOJHBIMH 9KOCUCTCMAMMU.
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Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas ¢iopa u ¢ayHa. CuHaHTpomM3alusi TOPOJICKON (ayHBI.
buonoruueckoe u X035UCTBEHHOE 3HAYCHHE arPO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUS OCHOBHBIX B3aMMOJACHCTBHMI OpPraHM3MOB B 3KocuUCTeMaX. Ponb KackadHozo a¢gexkma u 6udos-
a0ugpuxamopos (Knouesvix 6u0o8) 8 QyHkyuonupoganuu sxocucmem. llepeHOC SHEPrUU M BEIIECTB MEXIY CMEXKHBIMH 3KOCHCTEMaMH.
Y CTOWYMBOCTD OPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIIOBHUSX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3ICHCTBHIA.

Mexanusmur 6030eticmeust SCZZP}ZSHeHuZZ PA3HbIX MUunoe Ha Cy60p2aHu3M€HHOM, OpP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl JKO0J102UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030€elCmeEUs. MeTO,Z[OJ'IOFI/IH MOHHUTOpHHIa €CTCCTBCHHBIX M AHTPOIOI'CHHBIX
O9KOCHCTECM.

Hemoncmpayuu
[Toptpet: A. Ix. Tencnu.

Tabmuubt u cxembl: «CTpykTypa OHoneH03a», « IKOCHCTEMA IHUPOKOIMCTBEHHOTO Jecay, «IKOCHCTEMa XBOWHOTO Jiecay, «DyHKIIMOHAIbHBIC
IpyHIbl OPraHU3MOB B 3KOcUcTeMe», «KpyroBopot BemiecTB B 3kocucTeMey, «Llenu nutanus (macTtOMIHas, AETPUTHAS)», «IKOJOTHYECKas
nupampia 4ucen», «KoJIornyeckas nupaMmuia OuomMacchl», «IKoJoruuyeckas nupamuja sHeprum», «OOpazoBanue 6onota», «llepBuunas
cykueccus», «BoccraHoBiIeHHE Jieca IoOcie IOXKapa», «IKOCHCTEMA 03€pa», «ATrporeHo3», «KpyroBopoT BEIIECTB M MOTOK JHEPIUU B
arporeHose», «IIpumepsl ypooskocucTem».

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, yydesia NTHUIl U 3Bepei, repOapuu KyJlbTypHBIX U JUKOPACTYIIMX pPacTEHU,
aKBapUyM KaK MOJIENb YKOCUCTEMBI.

Ilpakmuueckas paboma «V13yueHue u onucanue ypOo3KOCHUCTEMBI».

Jlabopamopnas padoma «V13yuenue pasHOOOpa3Hsl MEJIKUX MOYBEHHBIX YWICHUCTOHOTUX B PAa3HBIX 3KOCUCTEMAX ).

IkeKypeusa «IKCKypers B THTUYHBIN OMOTeo1eHo3 (B AyOpaBy, Oepe3HsK, elbHUK, Ha CyXO0/I0JIbHBIN HJIM TOWMEHHBIH JyT, 03€po, 60JI0TO)».
IkeKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha T0JI€ WK B TEIUINYHOE XO3SIMCTBO).

Tema 10. Buocdepa — rinodanpHas IKocucTeMa
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buocdepa — obmierianerapHas 00071049Ka 3eMITH, TlIe CYNIECTBYET WIIH CYIIECTBOBANIA XU3Hb. Pa3BuTHe npencrapieHuii o ouocdepe B Tpynax
9. 31occa. Yuenue B. W. Bepuazackoro o 6uochepe. O6mactu 6uocdeps! u e€ coctan. JKuBoe BeriectBo orocheps! U ero GyHKIUH.

3akoHOMEpHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH Onochepbl Kak TIIOOATBHON AIKOCHUCTEMBI. J[MHAMHYECKOE paBHOBECHE B
o6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMUYECKHE ITUKIIBI (YIIepoaa, a30Ta). PUTMUUYHOCTE sSIBJICHUH B Onocdepe.

30HAIILHOCTH 61/10cq)ep131. Ilonsatue o Ouome. OCHOBHBIE OMOMBI Cylu: TyHOpa, XBOMHEIC Jeca, CMCIIAaHHBIC W INHPOKOJMCTBECHHEBIC JIECA,
CTCIIU, CABAHHBI, ITYCTBIHU, TPOIIUMYCCKUE JI€CA, BBICOKOT'OPbA. KJ'H/IMaT, paCTI/ITeJ'IBHHﬁ M >KUBOTHBIM MUDP 01OMOB Cyliu.

Crtpykrypa v QyHKIHUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOT0 MOTEHIMaNa U OuochepHbIX PyHKIUH.
Hemoncmpayuu
[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsl 3emnn», «KpyroBopot azora B npupoae», «KpyroBopot yriepona B npupoze», «KpyroBopor kuciopoaa B
npupose», «KpyroBopot Boabsl B ipupoie», «OcHoBHBIE OMoMBI cymny, «KinMmarudeckue nosca 3emnn», «Tynnapay, «Taiira», «CMmemanHbii
necy, «llupokonucTBeHHBIN ey, «Ctenby, «CaBanHay, «[lyctoinsgy, « Tponudeckuii jgecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.
Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

OKoJIOruyeckre KpU3UChl M WX NpU4YuHBL. BozneiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue BO3IyHIHOM cpenbl. OxpaHa BoO3ayXa.
3arpsi3HeHue BoHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Pazpymenue nousel. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KimMara.

AHTpPOIIOTEHHOE BO3JIEHCTBUE HAa PACTUTENbHBIA M KUBOTHBIM MHp. OXpaHa pacTUTENBHOIO M KUBOTHOrO Mupa. OCHOBHbBIE NPUHIUIIBI
oxpansl mpuposl. Kpacusie kauru. Oco0o oxpansemsle npupoansie Teppuropun (OOIIT). Borannueckue cajasl 1 300JI0THYECKUE TAPKH.

OcHOBHEBIE IMPUHIUIIBI YCTOI\/'I'-H/IBOFO pPasBUTHUA YCIOBEYECTBA U MPUPOJBL. PaHI/IOHaJ'II)HOG OpHUPOAOIIOJIB30BAHNE MW COXPAHCHHUEC
Ouosormaeckoro pasHooOpazus 3emiu. OOmue 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJOTHYECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO
KpHU3HCA U €T0 BEPOSTHBIC TIOCTIEICTBHUS.
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Pa3BuTHe MeTO0B MOHUTOPUHTA Pa3BUTHUSL ONMACHBIX TEXHOT'CHHBIX MpolieccoB. Cucmemmubie UCCied08anus nepexoda K pecypcocbepezaiouyel
U KOHKypeHmocnocoOuou 3Hepeemuxe. buonocuueckoe pasznoobpasue u oOuopecypcvl. HayuonanvHvlie ungopmayuontvle cucmemsi,
obecneyusarouyue 00CMyn K UHGOPMaAyuu o COCMOSHUIO OMOEIbHbIX 81008 U IKocucmem. OCHO8bI IKOPeabUIUMAayuu SKoCUcmem u cnocobos
00pbobI ¢ bUONoBpedcoenuamu. PeKoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

Hemoncmpayuu

Tabmuupl U cxembl: «3arpszHeHue atMmochepbl», «3arps3Henue ruapochepb», «3arps3HeHue nouBbly, «llapHukoBsiit 3pdexT», «Ocobdo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUIY, «MOIETH YIIPABIIEMOTIO MUPaAY.

O6opynosanue: Gororpadguu oxpaHseMbIX pacTeHui 1 )kuBoTHbIX KpacHoil kuuru Poccuiickoii @enepanuu, KpacHoil kHUru permoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOI'MU HA YPOBHE CPE/IHEI'O OBLIIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHS 00y4aroIIMMUCS MPOrpaMM CPeAHEro oo1ero oopa3oBaHus: JMUYHOCTHBIE,
METANPEIMETHBIE U NIPEAMETHBIE.

B cTpykType JIHYHOCTHBIX pE3YJIbTaTOB OCBOCHMS MpPOrpaMMbl IO OHOJOTMM BBIJIEJEHBI CJIEIYIOLIMEe COCTABIISIOIIME: OCO3HAHUE
00y4aromyUMHUCS POCCUMCKON Tpa)kJTaHCKOW HJIEHTMYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOONIPEIENICHHIO,
Hanuuue momueayuu K OOyueHHIO OHMOJIOTHH, yeneHanpasieHHoe pazeéumue BHYTPEHHUX YOSKICHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEW U MCTOPUUYECKUX TPATULMNA pa3BUTHs OMOJIIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUAIOIIMXCSl PYKOBOJCTBOBAThCA B
CBOEH JEATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMU CUCTEME OMOJIOTMYECKOTO 00pa30BaHUs, HAIUYUe NPABOCO3HAHUSA
HKOJIOTUYECKOU KYJIBTYPBI, CHOCOOHOCMU CMABUNb NN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4YHOCTHBIE PE3YIbTAThl OCBOCHUS IIPOTrpaMMBbI 110 Oouosoruu JOCTUTArOTCA B C€OMUMHCTBEC y‘IC6HOI>'I U BOCIHUTATEIbHOI JACATCIIBHOCTHU B
COOTBETCTBUH C TpaAUIIVOHHBIMHA pOCCHﬁCKHMH CONMOKYJIBTYPHBIMH, HCTOPHUICCKHUMU U AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IIPUHATBIMHA
B 06HleCTBe ImpaBujIaMM WU HOpMaMH IMOBCACHHUA U CHOCO6CTByIOT nmponeccaM CaMOIIO3HAaHHA, CAMOBOCIIMTAHHUA W CaMOpPa3BUTHA, Pa3BUTUA
BHyTpeHHeﬁ MO3UIHUH JTUYHOCTH, MATPUOTHU3MA U YBAXKCHHUA K 3aKOHY U MPABOIIOPAAKY, YEJIOBCKY Tpyaa U CTapUIEMY ITOKOJICHUIO, B3AaNMHOI'O
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yBa)KeHUsI, 0EPEKHOT0 OTHOIICHHUA K KyJbTYpPHOMY HAcJleInI0 U TPAAULIUIM MHOTOHAIIMOHANBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae
U OKpY’Karollel cpee.

JImaHOCTHBIE pE3yabTaThl OCBOCHUSA YydyeOHOro mnpenmera «bHOJOTUS» MOMKHBI OTpakaTb TOTOBHOCTb M CHOCOOHOCTH OOy4aromiuxcs
PYKOBOJCTBOBAaTbCA C(HOPMUPOBAHHONW BHYTPEHHEH IMO3MLIMEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX
yOexAeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IICHHOCTSIM POCCHIICKOT0 00IeCcTBa, pPAaCIIMPEHNE KUZHEHHOTO OIbITAa U OIBITA JESTEIIbHOCTH
B [IPOIIECCE peaTu3ali OCHOBHBIX HANPABJIECHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCKOr0 BOCIIMTAHUS
c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIUK 00YUYaIOIIErocsi KaKk aKTUBHOIO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOT0 00IIEeCTBa;
OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOp'—IGCKOfI ACATCIIBHOCTHU HpHU CO3AaHHUUN y‘~I€6HI)IX IMPOCKTOB, PCIICHHUUN y‘~IC6HI)IX M TI03HABaTCJIBbHBIX 3aJa4,
BBIITOJIHEHUM OMOIOTHYECKUX SKCIICPUMCHTOB;,

CIOCOOHOCTH OMPEEIIATH COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIIECHHIO K SIBJICHUSM COBPEMEHHOW KHU3HHU U OOBSCHATH €€;

YMCHHUEC YUYUTHIBATH B CBOUX JIENCTBUAX HCO6XOI[I/IMOCTL KOHCTPYKTUBHOI'O B3aHMOJCHCTBUS JIFOIECH C Ppa3sHbIMU y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMHU
OEHHOCTAMH M COIIMAJIBHBIM ITOJIOKCHUEM,

TOTOBHOCTL K COTPYAHHYECTBY B IPOHECCEC COBMCCTHOI'O BbIIIOJIHCHUSA y‘Ie6HBIX, IIO3HABATCIbHBIX W HCCICAOBATCIIBCKHUX 3aJa4,
YBAXKUTCIIbHOT'O OTHOIICHUS K MHCHUIO OIIIIOHCHTOB IIPpH O6cy)KI[eHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUA;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM EATEIBHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpMHUPOBAHHOCTh POCCUMCKON I'pa)IaHCKON MAEHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUSI K CBOEMY HapO/ay, UyBCTBA OTBETCTBEHHOCTU MEPE]
Ponunoii, ropiocTu 3a CBOM Kpau, CBOX PoauHy, CBOM S3BIK M KYJIBTYPY, IPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIEHUE K MPHUPOJHOMY HACIEAUIO W TaMSITHHUKaM TMPUPOIbI, NOCTHKEHUsM Poccum B Hayke, HCKYCCTBE, CIOpPTE,
TEXHOJIOTHSIX, TPYAE;
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CIIOCOOHOCTH OLICHUBATh BKJIa[ pOCCHfICKHX y‘léHBIX B CTAaHOBJICHHUC W PaA3BUTHC 6I/IOHOFI/II/I, MOHUMAHUS 3HAYeHHs OHOJIOTMH B IO3HAHHU
3aKOHOB IIPHUPOAEI, B )KU3HH YCJIOBEKA U COBPEMEHHOI'O O6H.[CCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBCTCTBCHHOC OTHOIICHHMEC K CBOUM POAUTCIIAM, CO3JaHHIO CCMbH Ha OCHOBC OCO3HAHHOI'O IHPHUHATHA HGHHOCTeﬁ CEMCHHON JXKHM3HHU B
COOTBCTCTBHHU C TpaAULUAMU HAPOAOB POCCI/II/I;

4) ICTECTUHYCCKOIo BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOYas SCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIOpPTa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHU;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;
TOTOBHOCTH K CAMOBBIPaXKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHNE IIPOSBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;
5) puznueckoro BocnuTaHus, GOPpMHPOBAHNSA KYJIbTYPHI 310POBbSI H IMOLMOHAIBHOI0 0J1arONOJIy U :

MOHMMAaHWE WM peaju3alus 340pOBOro M 0e30macHOro obpasa >KU3HM (3A0pPOBOE NMUTaHUE, COOMIOJACHHE TMTHEHHMYECKHX IMPaBUI U HOPM,
cOaNMaHCUPOBAHHBIM PEKUM 3aHATHH W OTHAbIXA, peryispHas Qu3uyeckas aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

IMOHUMAaHHUEC HCHHOCTHU IIPpaBUJI MHANBUAYAJIbHOI'O U KOJIJICKTUBHOT'O 6630HaCHOFO MOBEACHHUA B CUTyallHUAX, YI'POXKAOMIUX 3JOPOBBIO U JKU3HU
1 {001 (57
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OCO3HaHHE MOCIEACTBUM U HENPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUS);
6) TPy10BOT0 BOCIIUTAHMS:
TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYIOT00HE;

TOTOBHOCTh K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTUYECKOH H COI.[HEUIBHOﬁ HAITPaBJICHHOCTH, CIIOCOOHOCTh WHUIUHUPOBATDH, INNIAHUPOBATH U
CaMOCTOATCIIbHO BBITNIOJIHATD TaKYI0 ACATCIbHOCTD,

UHTEpEC K pa3nuuHbIM chepaM MpodecCHOHATBHONW JesITeIbHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccuu u
peanu30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHMIO HA MPOTSHKCHUN BCEH KHU3HH,
7) 3K0JIOrHYeCKOr0 BOCIIMTAHMS
9KOJIOTHYECKH 11eJIeco00pa3HOe OTHOUIEHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CyILeCTBOBAHUS;

MOBBILICHUE YPOBHS HKOJIOIMUECKOMN KYNbTYpbl: IPUOOPETEHNUE OIBITA MJIAHUPOBAHMSI IOCTYIIKOB U OLEHKU UX BO3MOXHBIX MOCIEACTBUM AJIs
OKpYKarolle Cpeibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIIOCOOHOCTH MCMOJIb30BaTh MPUOOPETaEMbIE MPU U3YUYEHUN OMOJIOTHY 3HAHUS U YMEHMSI IPU PELICHUH MTPOOJIeM, CBA3aHHbBIX C PallMOHAIbHBIM
NIPUPOIONIONB30BaHNEM (COOIOIEHUE TTPABHJI TOBEICHUS B MPHPOJIE, HATIPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B DKOCHUCTEMaX, OXpaHy
BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUI, NPUHOCALIMX Bpel OKpYKalolleld NPUPOJHOM cpelne, yMEHUE MPOTHO3UPOBATH HEOIAroNpuUsTHBIE
HKOJIOTUYECKHE MTOCIIEICTBUS IPEANPUHUMAEMBIX I€UCTBUH U MPEIOTBPAILAT HX;

HAJIMYUC PA3BUTOTO 3KOJOTHYCCKOI'O0 MBIIIJICHUS, 9KOJIOTHYECKOM KYJIbTYPBbI, OIIbITA ACATCIBbHOCTH 3KOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHU
PYKOBOJACTBOBAThHCA HWMH B HOSHaBaTeHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/’I n COHH&J’ILHOﬁ IMPAKTUKE, T'OTOBHOCTHU K YYaCTHIO B HpaKTHLIeCKOfI
JACATCIIBHOCTH 9KOJIOTHYECKON HAITPaBJIICHHOCTH,

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:
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c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOMN MPaKTUKHU, OCHOBAHHOTO
Ha JIMaJIore KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YUTATEJIHCKOM KYJBbTYPBI KaK CpE€ACTBa BSaHMOHCﬁCTBHH MCXKAY JIIOABMU W ITO3HAHWA MHPA,

NOHMMaHUEe crenupuKku OUOJIOTMU KaK HAayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHMU PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JAaHUU
LEJIOCTHOTO TMpEACTaBICHUS 00 OKpYXarolleM MHpe KaK O EIUHCTBE NPUPOJIbI, YeIOBEKa M OOIIeCTBa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHuH npo0aeM coXpaHeHHs MPUPOTHOTO PaBHOBECHS,

Y66)K,Z[éHHOCTb B 3HAYMMOCTH OHOJIOTHH JIA COBpCMCHHOﬁ OUBHIIM3allN: obecrieyeHns HOBOT'O YPOBHA pPAa3BUTHUA MCAULIMHBI, CO3OAHUC
MNEPCICKTUBHBIX 6HOT€XHOHOFHﬁ, CIIOCOOHBIX pemaTb peCYpCHbBIC HpO6JI€MbI Pa3BUTHA YCJIOBCUCCTBA, ITIOMCKA HYTeﬁ BbIXOJa M3 rI100aIbHBIX
OKOJOIHYCCKHX HpO6HCM n obecrieueHus nepexoaa K YCTOﬁqHBOMy Pa3BUTHUIO, PALIMOHAJIBHOMY HCIIOJIB30BAHUIO NPUPOAHBIX PECYPCOB U
q)OpMI/IpOBaHI/IIO HOBBIX CTAHAAPTOB ) KU3HH;

3aMHTEPECOBAHHOCTH B MOJTYYCHHH OMOJIOTHYECKUX 3HAHWM B IESAX MOBBIMICHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, KaK
COCTaBHOM 4acTu (PyHKIIMOHAIBHON I'PAMOTHOCTH 00YyYaromuxcs, GopMUPYyEMOii IPH U3yYECHUH OUOJIOTHH;

MNOHUMAHHEC CYIIHOCTHU MCTOAOB ITO3HAHHS, UCIIOJB3YEMbIX B CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH HCITOJIL30BaTh MOJIY4YaEMbIC 3HaHUA IJIA
aHali3a U OOBSICHEHHUS SBIICHUI OKpYXKaromero Myupa 1 Ipoucxoasmux B HEM PI3M€H€HPII>1, YMCHHE ACJIATh 000CHOBaAHHBIC 3aKIIFOUCHUS Ha
OCHOBC HaYYHBIX (I)aKTOB " UMCIOIUXCA NAHHBIX C LEJIBIO MOJYYCHHUA NOCTOBECPHBIX BHIBOIOB,

CIIOCOOHOCTBH CAMOCTOSTENIBHO UCITOIb30BaTh OMOJIOTHYECKUE 3SHAHUS I PCIICHU A HpO6J’ICM B PCAJIbHBIX JKU3HCHHBIX CUTYaAlUAX;

OCO3HAHHE LIEHHOCTH HAayYHOU /€ATeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEATENbHOCTh HHANBUAYAIBHO U
B TpYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHHM MO OWOJIOTHU B
COOTBETCTBUU C )KH3HEHHBIMHU TTOTPEOHOCTSIMHU.
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METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHMsI y4eOHOro mnpeamera «buonorus» BKIIOYAIOT: 3Ha4YMMblE Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIuXcsl MEXIUCUUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHayYHbIe MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAayyHOM KapTHHBI MUpPA U
cneun(uKy METOM0B MO3HAHUS, UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIUs, SBICHME, IPOILECcC, CUCTeMa, HAyuHbIH (akT,
IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIEOBaHUE, HAOII0ACHNE, U3MEPEHNE, SKCIIEPUMEHT U JPYrue); YHUBEPCAIbHbIC
yueOHbIe JieiicTBUS (T03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJSITHBHBIE), 0OecneunBaronye GopMupoBanue (HyHKIMOHATBHOW TPaMOTHOCTH
U COUMAIBHOW KOMIETEHIMH OOYYaloIUXCs; CHOCOOHOCTh  OOYYalOMIMXCSl  HCIOJIb30BaTh  OCBOCHHBIE — MEXKIUCIHUILIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHS U YHUBEPCAIbHbIC YUeOHbIE ISHCTBUS B IIO3HABATEILHON U COIIMATILHOM MPAKTHKE.

B pesynbprare m3ydeHus OMOJIOTMM HAa YPOBHE CpeIHEro o0Imero oOpazoBaHus y oOydaromerocsi Oyayr cpopMupoBaHBI MO3HABATEIbHbIC
YHUBEpCaJIbHbIE Yy4eOHbIE JAEWCTBUSA, KOMMYHUKATUBHBIE YHHUBEpCAJIbHbIE Y4YeOHbIE NEHCTBUS, PErYJISITUBHbIE YHUBEPCAIbHBIE Y4eOHBIE
HeﬁCTBHﬂ, COBMCECTHaA ACATCIBHOCTD.

MertarnpenMeTHbIE Pe3yIbTaThl OCBOSHHSI TPOrPAMMBI CPETHET0 00IIEro 00pa30BaHUs JODKHBI OTPAXKaTh:
OBJajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH I03HABATEIbHBIMHU AeCTBUSIMH:

1) 6a30Bble JJOTHYECKHE eiiCTBHSI:

CaMOCTOSTENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOCHHHM 3HAHUHN TMPUEMBI JIOTHYECKOTO MBINUICHUS (aHadu3a, CHHTE3a, CPaBHEHMs, Kiaccudukanuu, oOOOIIEeHUs),
PacKpbIBaTh CMBIC OMOJIOTHYECKUX OHATHH (BBIIEIATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATE CBS3U C IPYTUMH MOHSITHIMHU);

OTIPENIETISATh 1NN AESITeIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX JTOCTHKEHUS, COOTHOCUTD PE3yJbTaThl AEATEIHLHOCTH C MMOCTABIECHHBIMHU
LEIISIMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS ISl 00bsICHEHUS (DaKTOB U SIBJICHUN KUBOU MPUPOIBI;

CTPOUTL JIOTHUYCCKHUEC PACCYXKIACHUSA (I/IHI[yKTI/IBHLIC, ACAYKTUBHBIC, II0O aHalor I/II/I), BBIABJIATE 3aKOHOMCPHOCTH U IIPOTHBOPCYHA B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMy.]'II/IpOBaTL BBIBOAbI U 3aKIIFOUYCHHA,
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IMPUMCEHATE CXEMHO-MOACIBHBIC CPEACTBA JJIA IMIPCACTABICHUA CYILIECCTBCHHBIX CBs3€i U OTHOIIICHUI B HN3y4aCMBbIX OMOJIOrHYECKUX 06’beKTaX, a
TaKXeE HpOTPIBOpeLII/Iﬁ Ppa3sHOro poja, BbIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HUCTOYHHKAX,

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTEePUATIbHBIX K HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTB KOPPEKTHUBBI B JCATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB IEJISIM, OIIEHUBATh PUCKH MOCEACTBUN AEATEIHHOCTH,
KOOpl[I/IHI/IpOBaTB U BBIIIOJIHATH pa60Ty B yCJIOBI/ISIX peaJILHOFO, BI/IpTyaHBHOFO 148 KOM6I/IHI/IpOBaHHOI‘O BSaI/IMOHGfICTBPISI;

pa3BI/IBaTB eraTI/IBHOC MBIIIJICHHUEC HpI/I peLHeHI/II/I KN3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJI1aACTh HaBbIKAMHU y‘Ie6HO-I/ICCHeI[OBaTCJ'IBCKOI7I u HpOCKTHOﬁ JACATCIIbHOCTH, HABBIKAMH Pa3pCHICHUA HpO6JI€M, CIIOCOOHOCTBIO H
TOTOBHOCTBHIO K CAMOCTOATCIIbBHOMY ITIOUCKY METOA0B PCHICHUA IMPAKTUYCCKUX 3a/lda4, IPUMCHCHUIO PA3JIMYHBIX METOA0B ITO3HAHU;

HCIIOJIB30BAaTh PAa3JIMYHBIC BUJAbI ACATCIIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €TI0 HHTCPIIpETAlHU, npeo6pa30BaHmo U IIPUMCHCHUIO B
y‘le6HHX CUTyalluiax, B TOM YHUCJIC I[IPpU CO3AaHUN y‘IC6HBIX " COOUAJIbHBIX ITPOCKTOB,

(GbopMHUpPOBATH HAYYHBIN THII MBITIUICHUS], BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHITHSIMHU U METOJIaMU;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3314l B 00Pa30BATEIHHOM IEATETLHOCTH U JKU3HEHHBIX CUTYAIlUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3MpPOBaTh 3aady, BBIABUIATH THIOTE3y €€ pEIIeHHs, HAaXOAWTh apryMEHThl MJis
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh MapaMEeTPbl U KPUTEPUU PELLICHUS;

AHAJIU3UPOBATD IMOJTYYCHHBIC B XOAC PCUICHUA 3aa4U PE3YJIbTAThl, KDUTUYCCKU OLICHUBATHL UX JOCTOBCPHOCTD, IPOTHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;
OCYILECTBIISATH II€JICHAINIPABICHHBII IMOMCK NEPEHOCa CPEJCTB U CIIOCOOOB JeHCTBUS B MPO(PECCHOHANBHYIO CPENY;
YMETb NIEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEeSITETbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

40



BBIIBUTAaTh HOBBIE WJIEH, MPEAJaraTb OPUTHHAIBHBIE MOAXOJbl U PEUICHHs, CTaBUTh MPOOJIEMBl U 33Ja4H, TOMYCKAIOIINE allbTePHATUBHbBIC
pelieHusl.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMHGOpMaluu (TEKCTE y4eOHOro MocoOus, HAyYHO-MOMYJISIPHON nuTeparype, OMOJIOTHYECKUX
CIIOBapsiX U CIPaBOYHUKAX, KOMIIBIOTEpHBIX 0azax JaHHBIX, B VHTepHere), aHANM3UpPOBaTh HMH(YOPMAIMIO PA3IUYHBIX BUIOB U (POpM
MPEJICTaBICHUS], KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl W MPUMEHSATh pa3IMYHble METOJbl MpPU TOUCKE U OTOOpe OHOJOorMueckod HH(OpMAINH, HEOOXOAMMOMN IS
BBITMIOJTHEHMSI Y4€OHBIX 3a7a4;

HpI/IO6p€TaTI) OIIbIT HMCIIOJB30BaHUA I/IH(l)OpMaIlI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TGXHOHOFHﬁ, COBCPUHICHCTBOBATL  KYJIBTYPY AKTHBHOTO
HUCIIOJIb30BAHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (pOopMy IpencTaBieHust Ouonormyeckoid mH(GOpMamuu (cxemsl, rpaduKu, TuarpaMMbl, TaOIHIIbI,
PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIN A3BIK B KaueCTBE CPEJICTBA Mpu pabore ¢ Omojornyeckoil MHGopMaluen: NpUMEHATh XUMUYECKHE, PU3NYECKue U
MaTeMaTU4YeCKHUe 3HaKU U CUMBOJIbI, (OpMyJibl, a0OpeBUaTypy, HOMEHKIATYpy, UCIOJIb30BaTh U NMPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKHE
CpelCTBa HAIJISAHOCTH;

BJIaACTh HABbIKaAMHU pacCliO3HaBaHHWA U 3allIMThI I/IH(l)OpMaHI/II/I, HH(bOpMaIIHOHHOﬁ 6C3OH3CHOCTI/I JIMYHOCTH.
OBJiajieHne YHUBEPCATLHBIMA KOMMYHHKATHBHLIMH J€CTBUSIMH
1) oOuenmue:

OCYHICCTBJIATH KOMMYHUKAIIUU BO BCEX C(I)Can JKU3HH, dKTUBHO Y4aCTBOBATh B AUAJIOIC HUJIM JUCKYCCUH IO CYIICCTBY O6CY)K,Z[E[CMOI71 TCMBI
(y'MCHI/IC 3aaBaTb BOIIPOCHI, BBICKA3bIBATL CYXKIACHUA OTHOCUTCIBHO BbIITOJTHCHUA npe;[ﬂaraeMoﬁ 3aa4yu, Y4YUTBIBATb HWHTCPCCHI U
COTJIaCOBAaHHOCTH ITO3UITUM APYyrux yd4aCTHUKOB JHUAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

paciio3HaBaThb HCBCp6aJIBHBIe cpeacTBa O6I_I_ICHI/I${, NIOHUMATb 3HAUCHUC COLUAJIBHBIX 3HAKOB, MPCANOCBUIOK BO3HHKHOBCHH S KOH(I)J'II/IKTHBIX
CHTyaHHﬁ, YMETh CMATYATH KOH(i)J'II/IKTBI H BCCTU MICPETOBOPHI;
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BJIQJIETh Pa3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJCUCTBUSA, TOHUMATh HAMEPEHUS APYTUX JIOJCH, MPOSBIATh YBAXKUTEILHOE OTHOILICHUE
K cOOeCeIHUKY U B KOPPEKTHOH dopMe HOopMyTupOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOIh30BAHUEM SI3BIKOBBIX CPECTB.
2) coBMeCTHAasl IeATeJbHOCTh:

NOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYaIbHON pabOThI IpU pelIeHNnH ONOIOTHYEcKOi Mpo0i1eMbl, 000CHOBBIBATH
HE00X0IMMOCTh PUMEHEHUS TPYIIIOBBIX ()OPM B3aMMOACHCTBHS IIPH PELICHUN y4eOHOM 3aauu;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX HHTEPECOB M BOBMOKHOCTEH KaXKJJOT0 WICHA KOJIJICKTHBA;

MIPUHUMATh LIEJIM COBMECTHOM JIEATEIBHOCTH, OPIrAHU30BBIBATh U KOOPAUHUPOBATH JEUCTBUSA MO €€ JOCTHKEHUIO: COCTABJIATD IUIAH JECHCTBUM,
pacrpeaenaTb poyiv ¢ y4€TOM MHEHUM YYaCTHHKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHUBATHh KAYCCTBO CBOCTO BKJIaJAa U KaXKA0I'0 YIaCTHHKA KOMaH/bI B O6IJ_II/II7I pe3yibTar 1o pa3pa6OTaHHBIM KPpUTCPUAM;
npeajiaraTb HOBbIC IIPOCKTHI, OOCHUBATDb UACH C ITO3UMIUHW HOBU3HbI, OPUTI'HMHAJIBHOCTHU, HpaKTI/IquKOﬁ 3HAa4YUMOCTHU,

OCYHWICCTBIATL TIMO3UTUBHOC CTPATCTHMYCCKOC TIIOBCACHUC B PAa3JIMYHBIX CUTyalusaX, IMPOABIATL TBOPUYCCTBO U B006pa)KGHI/IC, OLITH
WHHUIIMATHUBHBIM.

OBJiajileHNe YHUBEPCAIbLHBIMH PEryJIAiTHBHBIMH 1€ CTBUAMU:
1) camoopranu3amnms:
UCIIOJIb30BaTh OMOIIOTMYECKIE 3HAHUS JJIs BBISIBIICHUS IPOOJIEM U MX PEIICHHUS B KU3HCHHBIX H YICOHBIX CHTYAIIHAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHHU IICJICBBIC M CMBICIIOBBIC YCTAHOBKHM B CBOMX JICHCTBUSAX U TOCTYIKAX MO OTHOIICHHUIO K JKUBOU
HPUPOJIE, CBOEMY 370POBBIO U 3/I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATH IMO3HABATCIIbHYIO ACATCIILHOCTDL, BBIABJIATH HpOGJ’ICMBI, CTaBUTb U (I)OpMyJ'II/IpOBaTB COOCTBEHHBIC 3aga4u B
06pa3OBaTCHBHOﬁ ACATCIIbHOCTH U ) KU3HCHHBIX CUTYAIUX;

CaAMOCTOATCIIBHO COCTABJIATH IIJIaH PCIICHUA HpO6J'ICMI>I C y‘-IéTOM HMCIOIIUXCA pECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U HpCHHOQTeHHﬁ;
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JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTEHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO M IMPOSBICHUIO IIMPOKOM SpyAMLUMU B pa3HbIX 00JacTAX 3HAHUM, IIOCTOSIHHO IOBBILIATH CBOM
00pa30BaTeNbHbIN U KyJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:
JIaBaTh OLIEHKY HOBBIM CHUTYaI[MsIM, BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIILTATOB IIEJISIM;

BJIaJACTh HaBbIKaMH MO3HABaTEeILHOMN pe(pneKcnn KaK OCO3HaHHA COBCPHIACMBIX I[GflCTBI/Iﬁ U MBICIIUTCIIBHBIX MPOUCCCOB, UX PE3YJIbTATOB U
OCHOBaHHﬁ, HUCIIOJIB30BAaTh HpI/IéMLI pe(bHeKCI/II/I AJIs1 OLICHKH CUTYyaluu, BLI60pa BCPHOI'O pCHICHUA,

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHU)KECHMUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;
3) npunsiTHe cedsl M APYIUX:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX [P aHAIU3€ PE3YIbTATOB AEATEIBHOCTH;
pHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTh OHUMATh MUP € TO3UIMH IPYTOro YeaoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI
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[IpenMeTHbIE pe3yNbTaThl OCBOCHHS COJEpKaHUS yuyeOHOro npeamera «buonorusy Ha yriiyoJéHHOM ypOBHE OPUEHTHPOBAHBI Ha 0OecIeyeHHe
npodunbHOro o0ydenus oOydarouuxcs Ouonorud. OHU BKIIIOYAIOT: crienuduyeckue Jisi OMOJIOTUH Hay4YHbIE 3HAHUS, YMEHHS U CIOCOObI
JIeMCTBUI TI0 OCBOCHUIO, MHTEPIIPETALIMHU U IPEOOPA30BAHNIO 3HAHUM, BUBI IEATEIHHOCTH 110 TOJTYYEHUIO HOBBIX 3HAHUN M UX IPUMEHEHUIO B
Pa3INYHBIX y4eOHBIX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYyalsX. [IpeMeTHbIe pe3yabTaThl MPEACTABICHBI 110 T0J1aM H3YUYCHHUS.

HpC,I[MCTHBIe PE3YyabTaThl OCBOCHUA yqe6Horo nmpeameTa «buonorus» B 10 knacce JOJDKHBI OTpaXXaTb:

c(OPMHPOBAHHOCTb 3HAHUHA O MECTE U POJU OMOJOIMH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMHPOBAHUHU €CTECTBEHHO-HAyYHOH KapTHHBI
MHpa, B MO3HAHUM 3aKOHOB IPHUPOJBl U PEHIEHUU MPOOJIEM pPALMOHAIBHOIO MPHPOJIONOJIB30BaHMs, O BKJIAZE POCCUICKUX U 3apyOeXHBIX
YU€HBIX B Pa3BUTUE OMOJIOTUH;

BJIQJICHHE CHCTEMOI OMOJIOTMYECKUX 3HAHMIA, KOTOPasi BKJIIOYAET: OCHOBOIIOIATAIONINEe OMOIOTHYECKIE TEPMHUHBI U MOHATHS (’KM3HB, KJIETKA,
OpraHu3M, MeTaboJHu3M, TOMEOCTa3, CaMOpPEryJsalus, CaMOBOCIPOM3BEICHUE, HACIEICTBEHHOCTb, H3MEHYMBOCTh, POCT M DPAa3BUTHE),
ouonornueckue teopun (kierounas teopus T. [lIBanna, M. [lneiinena, P. BupxoBa, xpomocomHuas Tteopust HacineAacTBeHHOCTH T. Moprana),
yuenus (H. Y. BaBunoBa — 0 neHTpax MHOTooOpasusi U IPOUCXO0XKJIEHUS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€AMHOO0pa3usi MOTOMKOB IIEPBOTO
IIOKOJICHUS, PpACUICIICHUS, YUCTOTHl TaMeT, He3aBUCUMOro HacienoBaHus I'. MeHzaens, TroMOJOTrMYECKHX psJI0OB B HAaCJIEICTBEHHOU
n3menurBocty H. . BaBunosa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BIIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TMO3HAHUS, UCIOJIb3YEMbIX B OHOJIOTMYECKUX HCCIENOBAHMUIX >KHBBIX OOBEKTOB (OMHCAHUE,
U3MepeHue, HabJloIeHue, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE NMPU3HAKKU: BUPYCOB, KJIETOK MPOKAPUOT U FYKapUOT, OAHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B
TOM 4ucie OakTepuil, TpubOB, PacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB M CHCTEM OPraHOB PACTEHUM, *UBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B OpPraHM3Max pacTeHMH, >KUBOTHBIX W 4YEJOBEKa, OMOJIOTMYECKUX MPOLECCOB: OOMEeHa
BellecTB (MeTadosIn3M), IpeBpallleHusl SHEPTUU, OpOKEHMsI, aBTOTPOPHOIO U TeTepoTPOPHOro TUIOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, Meio03a, rameToreHesa, 3MOpHOreHes3a, MOCTIMOPHUOHANIBHOTO Pa3BUTHS, PAa3MHOXKEHMS, WHAWBUAYAJILHOTO Pa3BUTHsS OpraHU3Ma
(oHTOrEHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTEPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHaBIMBATh B3aMMOCBSI3U MEXKIY OPTaHOWIAMH KIETKH M MX (YHKIUSMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEW W WX (YHKIUSIMHU,
MEX]y OpraHaMH ¥ CHCTEMaMM OpPraHOB y PAaCTeHUH, )KMBOTHBIX U YeJIOBEKA U UX (YHKLUSAMHU, MEXKIAY CHCTEMaMH OPTraHOB U UX (YHKIUSAMH,
MEXIy ATallaMd OOMEHa BEILECTB, dTalaMy KJIETOYHOrO LUKJIA U KM3HEHHBIX IMKJIOB OPTaHU3MOB, 3TallaMH SMOPHOHAIBHOTO pa3BUTHS,
TeHOTHUIIOM U (P€HOTHIOM, (PEHOTUTIOM U (PaKTOpaMu Cpe/ibl OOUTaHMS;
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YMCHUE BBIABJIATH OTJIMYUTCIIBHBIC ITPU3HAKHU )KMBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ, JKHBOTHBIX U YCJIIOBCKA,

YMCHHE HCIOJB30BATh COOTBCTCTBYIOIIHWE ApPIryMCHTHI, 6I/IOHOFI/I‘IeCKYIO TEPMHUHOJIOTUIO W CHUMBOJIMKY IJId JO0Ka3aTCIbCTBA POACTBA
OpTraHu3MOB pa3HbIX CUCTEMATUUYCCKUX TI'PYIIIL;

YMCHHUE pCHIIaTh OMOJIOrYECKHUE 3ala4M, BBIABJIATH IMIPUYUHHO-CICACTBCHHBIC CBA3H MCKIAY HCCICAYEMBIMU OMOJIOrMYECKUMU nponeccaMu
SABJICHUSAMM, A€JIaTh BBIBOJBI U ITPOrHO3bI HA OCHOBAHHHU ITOJTYYCHHBIX PE3YJIbTATOB,

YMEHUE BBITIOTHATH Ja00paTOpHbIE U MPaKTHUECKue paboThl, COOII0AATh MpaBMiia MpU padboTe ¢ ydeOHBIM U TaOOpaTOPHBIM 000PYI0BaHHEM;

YMCHHUEC BbIABUIaTh THUIIOTC3bI, IPOBEPATH HUX OSKCICPUMCHTAIbHBIMU CpCACTBAMU, (bOpMy.HI/Ip}IFI oejb HCCICAOBaHMA, AHAIM3UPOBATH
IMMOJIYYCHHBIC PC3YJIbTAThl U ACJIaTh BBIBOIBI,

YMEHHUE YJacTBOBATh B yUE€OHO-HMCCIIEJOBATENBCKON padoTe Mo OMOJIOTHH, SKOJIOTUU U METUIIMHE, TPOBOIUMON HA 0a3e IIKOIBHBIX HAyYHBIX
001I1eCTB, ¥ MyOJIMYHO MPEICTABIIATH MOTYYEHHBIC PE3YJIbTAThl HA YUCHHUECKUX KOH(EPEHIIX;

YMCHHUEC OLUCHUBATH I3TUYCCKHE ACIICKTBI COBPCMCHHBLIX I/ICCJIGI[OBaHI/If/'I B 00jlacTH OMOJIOTHU U MCIHUIIMHBI (KJIOHI/IpOBaHI/IC, HCKYCCTBCHHOC
OIINIOAOTBOPCHUC, HAITPABJIICHHOC U3MCHCHUC I'CHOMA U CO3JJaHUC TPAHCI'CHHBIX OpI‘aHI/I?;MOB);

YMEHHUE OCYILIECTBIATh OCO3HAHHBINA BbIOOp Oyayiel mpodeccuoHaTbHON AEATeNbHOCTH B 001acTH OMOJIOTHUH, MEAULIMHBI, OMOTEXHOJIOT U,
BETEPUHAPUH, CEJIbCKOIO XO34HCTBA, MUILIEBOM MPOMBIIUIEHHOCTH, YIIyOJsATh MO3HABAaTENbHBIM HWHTEPEC, HANPaBJICHHbBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH NpodecCuu U MPOAOKEHHE OMOJIOTMYECKOTO O0pa30BaHHsA B OPraHM3aLMSX CPEAHEro Mpo(ecCHOHATBHOrO U
BBICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pE3ynbTaThl OCBOEHUS yueOHOTO TipeameTa «buonorus» B 11 Knacce NOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MeCTe U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, B TMO3HAHWW 3aKOHOB MPHUPOABI M PEIICHHWU DSKOJOTHYECKHX MpOOJIeM YeIOBEYEeCTBa, a TAKXKE B PEIICHUU BOIPOCOB
PaIrMOHAIBHOTO TTPUPOIOTIOIL30BAHMS, M B (JOPMUPOBAHNU IICHHOCTHOT'O OTHOIICHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY, O BKIJIAJE POCCUMCKUX
1 3apyOEKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHME BIAJIeTh CUCTEMOW OWOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIOYAET ONpEENIeHHWs M MOHHMMaHUE CYIIHOCTH OCHOBOIIOJIArarolIux
OMOJOTUYECKMX TEPMUHOB M MOHATUN (BMI, SKOCHCTeMa, Ouocdepa), Ouonormyeckue Teopuu (3BomtounoHHass Teopuss Y. Jlapsuna,
CHUHTETHYEeCKass Teopust dBoronun), yaerus (A. H. CeseprioBa — o myTsX ¥ HampabiieHusx sBoftonuu, B.M. BepHaackoro — o Ouocdepe),
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3aKOHBI (reHeTudeckoro papHoBecus JIx. Xapau u B. BaiinOepra, 3apozasimeBoro cxoactsa K. M. bapa), npaBuna (muaumyma 1O. Jlubuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunote3a «vupa PHK» V. I'mnbepra);

YMCHHE BJIaJ€Tb OCHOBHBIMH METOJaMH HAY4YHOI'O ITIO3HAHHWA, HCIIOJIB3YCMBIMHU B OMOJIOTUMYECKHX HCCICAOBAHUAX KHBBIX 00BEKTOB U
3KOCUCTEM (OHPIC&HI/IC, HN3MCPCHHUC, Ha6J'II-OI[€HI/Ie, BKCHepI/IMeHT), croco0aMu BEISBIICHHS U OIICHKHU aHTPOIIOT'€HHBIX H3MEHEHHH B MpUpoacC,

YMCHHUE BBIICIATE CYIICCTBCHHBLIC IIPHU3HAKW: BH/OB, 6HOF€OHCH030B, O9KOCUCTEM H 6I/IOC(1)epr, CTa6I/IJ'II/I3I/Ip}/'I-OH_IeFO, JABWOKYIIETO U
pa3pbsIiBarOIEro €CTECTBEHHOI'O 0T6opa, AJJIOIIAaTPUICCKOTO U CUMIIATPUUICCKOI'O BI/II[OO6paBOBaHI/I5[, BJIMSAHHUA ABMXKXKYHIUX CHJI 3BOJIIOLIMKU HaA
FeHO(bOHI[ IOITYJIAINM, HpI/ICHOCO6J'IeHHOCTI/I OpTraHu3MoOB K CpE€ac 06I/ITaHI/I$I, yepeaoBaHus HaHpaBHeHI/Iﬁ OBOJIIOLIMH, KPYTr'OBOPOTa BEIICCTB U
IOTOKAa SHEPTHUU B OKOCHUCTEMAX;

YMCHHUEC YCTAHABJIMBATH B3aMMOCBIA3W MCKAY IPOLCCCAMU 3BOJJIOLUH, ABWXKXKYHIUMU CHIIAMHU AHTPOIIOTCHE3d, KOMIIOHCHTAMHU Pa3JIMYHBbIX
3KOCHUCTCM U HpI/ICHOCO6JICHI/I$IMI/I K HUM OpPraHu3MOB;

YMCHHUC BbIABJISITH OTJIIMYUTCIIBHBIC IIPU3HAKU KHUBBIX CHCTEM, HpI/ICHOCO6JICHHOCTB BHJOB K CpCIc O6I/IT8.HI/I$I, a0OMOTHYECKUX U OMOTHYECKUX
KOMIIOHCHTOB 5KOCHUCTCM, B3aHMMOCBSI3CH OpraHu3MoOB B COO6H.I€CTBaX, AHTPOIIOI'CHHBIX H3MEHEHMH B SKOCHCTEMAaX CBOEH MCCTHOCTH,

YMCHHUE HUCIIOJIB30BATH COOTBCTCTBYHOIIHUEC APTYMCHTHI, 6I/IOJ'IOFI/I‘ICCKYIO TCPMUHOJIOTUIO W CHUMBOJIMKY IJId JOKa3aTCJIbCTBA pPOACTBA
OpTraHHu3MOB PA3HBIX CUCTEMATUYCCKHUX T'PYIIIl, B3aMUMOCBA3HU OPTaHHU3MOB U CPEABI O6I/IT8.HI/I}I, CANHCTBA YCJIOBCUCCKUX pac, HCOGXOI[I/IMOCTI/I
COXPAaHCHUMA MHOF006p33I/I5{ BUJ0OB U DKOCUCTEM KaK YCJIIOBHA COCYHICCTBOBAHUA TPUPOABLI U HEJIOBCUCCTBA,

YMCHHUEC pCIIATh OHOJIOTHYECKHUE 3ala4y, BBIABJIATH MPUYUHHO-CICACTBCHHBIC CBA3U MCKIAY UCCIICAYECMbIMU OMOJIOTHYECKUMHU nmponeccam 1
SABJICHUSAMHU, NC€JIaTh BBIBOJABI U IIPOTHO3bI HA OCHOBAHUHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, cOOII0AaTh MpaBuiia Mpu padboTe ¢ ydeOHBIM U TaOOPaTOPHBIM 000PYI0BaHHEM;

YMCHHUE BbBIJIBUTI'aThb THUIIOTE3bI, MPOBEPATH HUX OSKCICPUMCHTAIIBHBIMU CpPCACTBAMU, (pOpMYHI/Ip}/f{ oejab HCCICAOBAaHUA, AHAJTIU3UPOBATH
IMMOJIYYCHHBIC PE3YJIbTAThI U ICJIaTh BBIBOIBI,

YMEHHE y4acTBOBAaTh B yUeOHO-UCCIIEOBATENbCKON paboTe Mo OMOJIOTUH, SKOJIOTUU U MEAULIMHE, TPOBOJUMON Ha 0a3e IMIKOJbHBIX Hay4YHbIX
o011ecTB, ¥ MyOJIMYHO NMPEACTABIATH MOJyYEHHbIE PE3YIbTaThl HA YYEHUUECKUX KOHPEPEeHIUsX;

YMEHHUE OIEHUBATH THIIOTE3BI U TEOPUU O MPOUCXOKICHUU KHU3HH, YeJIOBEKAa W YeJIOBEYECKHX Pac, O MPUUYMHAX, IMOCIEACTBUAX U Croco0ax
MIpeIOTBpaLIeHHs II100aIbHBIX U3MEHEHUH B 6rocdepe;
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YMEHHUE OCYILECTBIIATh OCO3HAaHHBI BbIOOp Oyaymied mNpodecCHOHANbHOM JESITEeNbHOCTH B 00JIACTM  OMOJIOTMM, SKOJIOTUH,
IPUPOJIONOIb30BAHNSA, MEAULMHBI, OMOTEXHOJOIMH, IICUXOJIOTUH, BETEPUHAPUM, CEIbCKOI'O XO3sCTBA, IUILEBOM NPOMBIIUIEHHOCTH,
yIIIyONsiTh MO3HABATEIbHBIN HHTEPEC, HAIIPABICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH MPO(ECCHH U MPOIOJIKEHNE ONOIOTHIECKOTO
00pa3oBaHus B OpraHU3aLUAX CPEIHEr0 MPOPECCHOHATIBHOTO U BBICILIETO 00pa30BaHUSL.
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TEMATUYECKOE IINITAHUPOBAHHUE

10 KJIACC

Ne n/m HanmeHoBaHue pa3/iesioB U TEM KoauuecTBo yacos JJeKkTpoHHbIe (M(POBbHIE)
NMPOrpamMMblI oOpa3oBaTe/IbHBIE pecypchl

Bcero Kourpoubnbie | IIpakTHyeckue
padoTshI padoThI

1 Buonorus xak Hayka 1 https://lesson.edu.ru/06/10

2 JKuBbIE CUCTEMBI U MX H3YYCHHE 2 https://lesson.edu.ru/06/10

3 buosnorus kierku 2 0.5 https://lesson.edu.ru/06/10

4 XuMHYecKasi OpraHu3aius KJIeTKU 10 1 https://lesson.edu.ru/06/10

5 CtpoeHue U QYHKIMU KICTKU 8 1 2 https://lesson.edu.ru/06/10

6 OOMeH BellecTB U IpeBpaleHue sueprun | 9 1 1 https://lesson.edu.ru/06/10
B KJICTKE

7 Hacnencreennas undopmarus u 9 0.5 https://lesson.edu.ru/06/10
peanm3anus €€ B KIIETKE

8 JKU3HEHHBIN MUK KIETKA 6 1 https://lesson.edu.ru/06/10

9 Crpoenuie U GyHKIUU OPraHU3MOB 17 1.5 https://lesson.edu.ru/06/10

10 Pa3MHOXXeHUe U pa3BUTHE OPraHU3MOB 8 1 1.5 https://lesson.edu.ru/06/10

11 I'eneTrka — Hayka O HaCJIEACTBEHHOCTH U | 2 0.5 https://lesson.edu.ru/06/10
WU3MEHYMBOCTH OPTraHU3MOB
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 https://lesson.edu.ru/06/10

13 3aKOHOMEPHOCTH H3MEHUYHUBOCTH 6 1 https://lesson.edu.ru/06/10

14 I'eHeTHKa yenoBEKa 3 1 0.5 https://lesson.edu.ru/06/10

15 Cenekiusi OpraHu3MOB 4 1

16 BrorexHonorusa u cuHTETHYECKAS 4 1 https://lesson.edu.ru/06/10
OHoorus

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 102 5 13,5

ITPOI'PAMME

11 KJIACC

Ne o/ HaumeHoBaHue pa3iesioB M TeM Kosn4ecTBO 4acoB DJIEKTPOHHbIE
NporpamMmbl (uudgposrbie)

Bcero Kontpoabubie | IlpakTnyeckue 0GpazoBaTeIbHEIe
padoTsbI padoThI pecypesr

1 3apokIeHUE U Pa3BUTHE IBOTIOIIMOHHBIX 4 https://lesson.edu.ru/06/11
MPEJCTaBICHUN B OUOJIOTHH

2 MHuKpO3BOIIONHS U €€ PEe3YJIbTAThI 14 2 https://lesson.edu.ru/06/11

3 MaxposBOIIOIHS U €€ Pe3ybTaThl 6 1 https://lesson.edu.ru/06/11
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

4 [TpoucxosKaeHNE U Pa3BUTHE KU3HH Ha 15 1.5 https://lesson.edu.ru/06/11
3emuiie
5 [IpoucxoxaeHne 4eoBeKa — aHTPOIIOTECHE3 10 1 https://lesson.edu.ru/06/11
6 DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHSIX 3 0.5 https://lesson.edu.ru/06/11
OpPraHM3MOB U HaJJOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeion
7 OpraHu3Mmbl 1 cpeia OOUTaHHsI 9 1.5 https://lesson.edu.ru/06/11
8 DKOJ0THUs BUAOB U MOMYJIALUN 9 0.5 https://lesson.edu.ru/06/11
9 DKosorus cooOIIecTB. DKOIOTHIECKUE 12 0.5 https://lesson.edu.ru/06/11
CHCTEMBI
10 buocdepa — rinodanpHas SKocucTeMa 6 https://lesson.edu.ru/06/11
11 YesnoBek U OKpy»Karolas cpeaa 6 https://lesson.edu.ru/06/11
12 PesepBHoe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 102 7.5
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https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Nen/m | Tema ypoka Kosun4yecTBo yacos Hara DJIeKTPOHHbIE
Bcero | Kontpoabnble | IlpakTHyeckue | M3y4eHusi | HuppoBbIe
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl

1 buonorus kak KOMIUIEKCHAsI HAyKa U 1 https://lesson.edu.ru/06/10
KaK 4acTh COBPEMEHHOT'0 OOIIIEeCTBA.
JKuBbl€ CUCTEMBI I UX CBOMCTBA

2 YpoBHEBas OpraHu3alys )KUBIX 1 https://lesson.edu.ru/06/10
CUCTEM

3 HcTopust OTKPBITUS M U3yUYCHHUSI 1 https://lesson.edu.ru/06/10
kietku. Kinerounas reopust

4 MeToabl MOJICKYJIIPHON M KIIETOYHOM 1 0.5 https://lesson.edu.ru/06/10
ouonoruu. [Ipaktuyeckas pabora
«3y4eHune METO10B KJIIETOYHOU
Ouomnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

5 XUMUYECKUH COCTaB KIETKU 1 https://lesson.edu.ru/06/10

6 MuHepanbHbIe BENIECTBA KIETKH, UX 1 https://lesson.edu.ru/06/10
Ouosnoruyeckas poib

7 OpraHnuyecKme BeecTBa KIeTKH — 1 0.5 https://lesson.edu.ru/06/10
oenku. JlaboparopHas padota
«O0bHapyxeHue 6EIKOB ¢ IOMOIIIBIO
KaueCTBEHHBIX PEaKIIUi»

8 CaoticTBa, K1accuduxanys u 1 https://lesson.edu.ru/06/10
¢byHKIMN OenIKoB

9 OpraHnuyecKme BeecTBa KIeTKH — 1 https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

YIJ1€BObI

10

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

https://lesson.edu.ru/06/10

11

Hyxkneunossie kucnorsl. JIHK u
PHK. JIaGoparopnas padota
«MccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
pa3IMYHbIX OPTaHU3MOB)

0.5

https://lesson.edu.ru/06/10

12

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)

https://lesson.edu.ru/06/10

13

MeTto1bl CTPYKTYPHOM OHOIOTHH

https://lesson.edu.ru/06/10

14

Tumne! kierok. [Ipokapuornyeckas
KJIETKa

https://lesson.edu.ru/06/10

15

CrpoeHne 2yKapuOTHYECKON KIETKH.
[IpakTuueckas padora «M3y4yenne
CBOICTB KJIETOUHON MeMOpaHbI»

0.5

https://lesson.edu.ru/06/10

16

[ToBepxXHOCTHBIN amnmapar KJIeTKH

https://lesson.edu.ru/06/10

17

OnHoMeMOpaHHbIE OPTaHOU/TBI
kneTku. [IpakTuueckas pabota
«M3yueHune NBUKEHUS IIUTOILIa3MBbI B
pPaCTUTEIBHBIX KIETKaX»

0.5

https://lesson.edu.ru/06/10

18

[ToyaBTOHOMHBIE OPTaHOUIBI
KJIETKH: MUTOXOHAPHUH, TUTACTHIBI.
JlaGopaTtopHast pabota
«HMccnenoBanue miaazmMomn3a u
JIeTIIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKax»

0.5

https://lesson.edu.ru/06/10

19

HeMeM6paHHBIe OpTraHOUAbI KIICTKH

https://lesson.edu.ru/06/10

20

Ctpoenue u GyHKIHMH 11pa

https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

21

CpaBHHTEIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlaboparopHas
pabora «3yueHue CTpoeHHs KIETOK
PAa3JIMYHBIX OPraHU3MOB»

0.5

https://lesson.edu.ru/06/10

22

ACCUMUIISITIVS ¥ TUCCUMHUISIINS —
JIBE€ CTOPOHBI MeTaboan3Ma. Turbl
obmeHa BemiecTB. JlaboparopHas
pabota «/3yueHue KaTaIuTHICCKON
AKTUBHOCTH (pEpMEHTOB (Ha IpUMEpe
aMUJIa3bl WIM KaTajaasbl)»

https://lesson.edu.ru/06/10

23

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETOYHOT'O METaboI13Ma.
JlaboparopHas pabota «3ydenue
(bepMEHTaTUBHOTO PACIICTIIICHUS
MepoKCHIa BOJIOPOIa B
pPaCTUTEIBHBIX U JKUBOTHBIX KIIETKAX)

0.5

https://lesson.edu.ru/06/10

24

benku-akTuBaTopsl U Oenku-
MHTHOUTOPBI

https://lesson.edu.ru/06/10

25

KonTponbHnas padora Nel

26

ABTOTpO(DHBIN THIT 0OMEHa BELIECTB.
DoTocuHTE3

https://lesson.edu.ru/06/10

27

Xemocunres. JlaboparopHas pabota
«CpaBHeHue mporeccoB GOTOCUHTE3A
U XEMOCHHTE3a»

0.5

https://lesson.edu.ru/06/10

28

AHa’poOHbIEe OpraHu3Mbl. Bus
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXQHUSDY

https://lesson.edu.ru/06/10

29

AdpoOHBIE OpraHU3MBL. JTaIbI
SHEPreTHYECKOro oOMeHa

https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

30 DHeprust MeMOPAaHHOI'O TPaIUCHTA https://lesson.edu.ru/06/10
npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI

31 Peakmiy MaTpraHOTO CHHTE3a https://lesson.edu.ru/06/10

32 TpaHCKPHITIIUSA — MaTPUYHBIH https://lesson.edu.ru/06/10
cunte3 PHK

33 KoaupoBanue aMuHOKHCIIOT. Poiib https://lesson.edu.ru/06/10
pubocom B OmocuHTe3e Oenka

34 Tpancnsiuus u e€ Tarsl https://lesson.edu.ru/06/10

35 Opranu3anus reHOMa y IPOKapHOT U https://lesson.edu.ru/06/10
9YKapHOT

36 MonekyasipHbIe MEXaHU3MbI https://lesson.edu.ru/06/10
9KCIPECCUU FCHOB Y 3yKAPUOT

37 KonTpomnpHas padota No2 1

38 Bupycbl — BHEKIIeTOUHbBIE HOPMBI 0.5 https://lesson.edu.ru/06/10
KHM3HU ¥ OOJIMTAaTHBIC TApa3UTHI.
[IpakTuueckas padbora «Co3nanue
MO/ICITH BUPYCa»

39 BupycHsle 3a00s1eBaHus yelloBeKa, https://lesson.edu.ru/06/10
’KHUBOTHBIX, PACTCHHUI

40 HanoTexHosioriu B OMOJIOTHH U https://lesson.edu.ru/06/10
METUIIHE

41 JKU3HEHHBIN UKIT KIETKHA https://lesson.edu.ru/06/10

42 Martpuunsiii cunres JJHK https://lesson.edu.ru/06/10

43 Xpomocomsl. JlabopaTopHas padora 0.5 https://lesson.edu.ru/06/10
«M3yueHne XpoMOCOM Ha TOTOBBIX
MHKpOTIpernapaTax»

44 Jlenenue KJIETKH — MHTO3 https://lesson.edu.ru/06/10

45 Tumns! kierok. Kaprokunes u 0.5 https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

nuTokuHes. JlaboparopHas pabota
«Habnronenne MuTO3a B KIETKaX
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX

MUKpOIIpenaparax)»
46 Perynsiiust >KM3HEHHOTO ITUKJIIA 1 https://lesson.edu.ru/06/10
KJIETOK
47 OpraHusMm Kak eIUHOE [EI0e 1 https://lesson.edu.ru/06/10
48 Tkanu pacrenuii. JlJaboparopnas 1 0.5 https://lesson.edu.ru/06/10
pabora «M3yueHue TkaHen
pacTeHuin»
49 TkaH )KUBOTHBIX U Y€JIOBEKA. 1 0.5 https://lesson.edu.ru/06/10
JlaboparopHas pabota «3yuenue
TKaHEH >KHBOTHBIX)
50 Opranbl. CHCTEMBI OPTraHoOB. 1 0.5 https://lesson.edu.ru/06/10
JlaGopaTtopHast pabora «3yuenue
OpraHoB IIBETKOBOT'O PAaCTEHHS»
51 Omnopa Tena opraHu3MoB 1 https://lesson.edu.ru/06/10
52 JIBI>KeHNE OpraHn3MOB 1 https://lesson.edu.ru/06/10
53 [Tutanue opraHu3mMoB 1 https://lesson.edu.ru/06/10
54 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. 1 https://lesson.edu.ru/06/10
[InmeBapurenpHas cucreMa
YeJIoBeKa
55 JlpIxaHue OpraHMu3MOB 1 https://lesson.edu.ru/06/10
56 JIpIXaHHEe MMO3BOHOYHBIX KUBOTHBIX U 1 https://lesson.edu.ru/06/10
YeroBeKa
57 TpaHcopT BemecTB y OpraHu3MoB 1 https://lesson.edu.ru/06/10
58 KpoBeHocHas cucteMa mo3BOHOYHBIX 1 https://lesson.edu.ru/06/10
JKMBOTHBIX M Y€IOBEKA
59 Beinenenue y opraHu3MoB 1 https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

60 3amura y Opranu3MoB 1 https://lesson.edu.ru/06/10
61 NMMyHHas cucTeMa YeoBeKa 1 https://lesson.edu.ru/06/10
62 PazapaxuMoCTh ¥ peryisiust y 1 https://lesson.edu.ru/06/10
OpraHM3MOB
63 ['ymopanbHast perysius u 1 https://lesson.edu.ru/06/10
SHJIOKPUHHAS CUCTEMA KUBOTHBIX U
YeJIoBeKa
64 ®DopMBbI pa3MHOKEHHUST OPTAaHIU3MOB 1 https://lesson.edu.ru/06/10
65 [TooBoe pa3MHOKEHHE 1 https://lesson.edu.ru/06/10
66 Meiio3 1 https://lesson.edu.ru/06/10
67 ["amerorenes. O6pazoBanue u 1 0.5 https://lesson.edu.ru/06/10
Pa3BHUTHE MOJOBBIX KICTOK.
JlaboparopHnas pabota «3ydenue
CTPOCHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»»
68 WunuBunyanbHOE pa3BUTHE 1 https://lesson.edu.ru/06/10
OpraHU3MOB — OHTOT'CHE3
69 3akiaaka OpraHoB U TKaHEH U3 1 https://lesson.edu.ru/06/10
3apO/IBIIIEBHIX JINCTKOB
70 Poct u pa3BuTHE KUBOTHBIX. 1 0.5 https://lesson.edu.ru/06/10
JlabopaTtopHnas pabota «BrisiBieHne
NPU3HAKOB CXOJICTBA 3apOIbIIIICH
MI03BOHOYHBIX KHBOTHBIX)»
71 Pa3MmHOXeHUe U pa3BUTHE pACTEHUH. 1 0.5 https://lesson.edu.ru/06/10
JlaGopatopHas paborta «CtpoeHue
OPraHOB Pa3MHO)KEHHSI BBICIINX
pacTeHun»
72 KonTponbnas padota Ne3 1 1
73 Hcropust CTAaHOBIICHUS M Pa3BUTHUS 1 0.5 https://lesson.edu.ru/06/10
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TCHETUKHU KaK HayKu. OCHOBHBIC
MOHSTHUS ¥ CAMBOJIBI TCHETHKH.
JlaboparopHas pabota «JIpo3oduia
KaK 00BbEKT Fr€HETHYCCKUX
HCCIICIOBAHUID)

74

3aKOHOMEPHOCTH HacJe0BaHUs
npu3HaKoB. MoHorubpuaHOE

ckpemuBanue. [Ipaktuueckas pabota

"N3yueHune pe3ynbTaToB
MOHOTMOPUAHOTO CKPEIIUBAHUS Y
npo3oh s

0.5

https://lesson.edu.ru/06/10

75

I{uTomorunueckre OCHOBBI
MOHOTHOPHUAHOTO CKPEIIUBAHUS

https://lesson.edu.ru/06/10

76

AHanH3pr10mee CKPCIIMBAHHC.
Henonnoe JAOMHUHHPOBAHUEC

https://lesson.edu.ru/06/10

77

JuruOpuHoe CKpeniuBaHue.
[IpakTuueckas pabora «M3yuenue
pe3yNbTaToOB IUTHOPUIHOTO
CKpEUIUBaHUS Y APO30(PHIIBI»

0.5

https://lesson.edu.ru/06/10

78

L[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI
I[I/IFI/I6pI/II[HOFO CKpCUINBAHUS

https://lesson.edu.ru/06/10

79

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

https://lesson.edu.ru/06/10

80

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

https://lesson.edu.ru/06/10

81

I'eHeTuka nmona

https://lesson.edu.ru/06/10

82

I'enoTun kak 1eI0CTHAsA cCUCTEMa

https://lesson.edu.ru/06/10

83

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHNM, )KUBOTHBIX U YEJIOBEKA

https://lesson.edu.ru/06/10
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84

N3MeHunBOCTh NTpU3HAKOB. Bk
NU3MEHYUBOCTUA

https://lesson.edu.ru/06/10

85

MonudukamonHas U3MEHIHBOCTh

https://lesson.edu.ru/06/10

86

BapuauvoHHbII psia U BapUallMOHHAs
KkpuBas. JJaboparopHas pabota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHUHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOM»

0.5

https://lesson.edu.ru/06/10

87

I"enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unarusHast U3MEHYHBOCTD

https://lesson.edu.ru/06/10

88

MyTtannoHHasi U3MEHYUBOCTD.
[TpakTnueckas paborta «MyTtauuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MHKpOIpenapaTax)»

0.5

https://lesson.edu.ru/06/10

89

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTeHETUKA 1
SIIUTCHOMHKA

https://lesson.edu.ru/06/10

90

I'enernka yenoseka. [IpakTnueckas
pabota «CocTaBieHre U aHaTTU3
POAOCIIOBHOM

0.5

https://lesson.edu.ru/06/10

91

MeTo1pI MEUITMHCKOM T€HETHKH.
3HaueHne MEIUIIMHCKON T€HETUKU B
MPEAOTBPALIEHUH U JICUCHU U
TeHETHYECKHUX 3a001eBaHUI
JeJI0BEKa.

https://lesson.edu.ru/06/10

92

KonTtponbsHas padota Ne4

93

OCHOBHBIE TIOHATHUS CEIEKITHH.
JlaGopaTtopHnast pabora «3yuenue

0.5

https://lesson.edu.ru/06/10
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COPTOB KYJbTYPHBIX pacTEHUN U
MOPOJI IOMAITHUX KUBOTHBIX)

94 MeToap! ceaeKIIMOHHON paboTHI. 1 0.5 https://lesson.edu.ru/06/10
JlabopatopHas pabora «/3ydenue
METO/IOB CEJIEKIIMU PACTCHUI»
95 JlocTHKEHHS CeNICKIIMN PACTCHUH 1 1 https://lesson.edu.ru/06/10
XKHUBOTHBIX. [IpakTnyeckas padora
«ITpuBHBKa pacTeHU»
96 CoxpaHeHue, U3yuYeHHUE U 1 https://lesson.edu.ru/06/10
UCIIOJIb30BAHUE TEHETUYCCKUX
pecypcos
97 bruoTexHoorus Kak HayKa ¥ OTpaciib 1 0.5 https://lesson.edu.ru/06/10
npousBojicTBa. [IpakTuyeckas padora
«3y4eHnune 00beKTOB
OMOTEXHOJIOTHI»
98 OCHOBHbBIC HAIPaBJICHUS 1 https://lesson.edu.ru/06/10
CUHTETUYECKON OMOJIOTUH
99 XpoMOCOMHasI M TeHHAsT HH)KEHEPHUS 1 https://lesson.edu.ru/06/10
100 MenunuHckrue OMOTEXHOIOTUH 1 https://lesson.edu.ru/06/10
101 HToroBast KOHTpOJIbHAs paboTa 3a 1 1
kypc 10 kmacca
102 PesepsHsliit ypok. I[loBTOpenue, 1
000011I1eHHe, cCUCTEMATHU3allis 3HAHUN
OBUIEE KOJIMYECTBO YACOB 10 102 5 13,5

[NPOT'PAMME
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11 KUIIACC

Ne n/m | Tema ypoka Kosaun4vecTBo 4acoB Hara JJIeKTPOHHbIE
Bcero | Konrtposabhble | IIpakTuyeckue | HM3y4eHusi | HuppoBbIe
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl

1 DpomonnonHas Teopus Y. lapsuna 1 https://lesson.edu.ru/06/11

2 JIBMOKYIIIHE CHITBI DBOJIFOLIMK BHJIOB 110 1 https://lesson.edu.ru/06/11
Y. lapsuny

3 Bopn0a 3a cymiecTBoBaHHE, 1 https://lesson.edu.ru/06/11
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oTOop

4 dopMuUpOBaHNE CUHTETHYCCKOM 1 https://lesson.edu.ru/06/11
TEOPHH IBOIOIUH

5 DTarbl YBOIOIMOHHOTO TIpoliecca: 1 https://lesson.edu.ru/06/11
MHKPOIBOJIIOIHS ¥ MAKPOIBOJIOIIHSI

6 [Momynstus — 37eMeHTapHas 1 https://lesson.edu.ru/06/11
€IMHHIIA SBOJTIOIHH

7 3aKOH reHeTUYECKOT0 paBHOBecHs J[K. 1 0.5 https://lesson.edu.ru/06/11
Xapau, B. BaitnOepra. JlabopatopHas
pabota «BpIsSBICHHE H3MECHUYNBOCTH Y
oco0elt OZTHOTrO BUIa»

8 DremenTapHbie GaKTOPBI IBOTFOLMH 1 https://lesson.edu.ru/06/11

9 Dddexr ocnorarenst. Ipdexrt 1 https://lesson.edu.ru/06/11
OYTBUTOUHOTO TOPJIBIIIKA

10 Murpanuu. M30ma1uu Nomyasiuui: 1 https://lesson.edu.ru/06/11
reorpaduueckas, Ouonormdeckas

11 EcrecTBenHsblIit 0TO0p — 1 https://lesson.edu.ru/06/11
HaIPaBJISIOMUNA (PaKTOpP IBOTIOIUN
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12

[TooBoii oT6Op

https://lesson.edu.ru/06/11

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
pe3yibTaT MUKPOIBOJIOIHH.
JlaboparopHnas pabota «3ydenue
apoMop(}030B U UAHOATANITAIIUHN Y
PaCTeHUH U )KUBOTHBIX)»

0.5

https://lesson.edu.ru/06/11

14

[Tpumeps! ipucnocoOIeHUH y
OpraHu3MoB: MOP(OIOTHYECKHE,
dbusnonornueckrue, OMOXUMHUYECKUE,
noseneHuyeckue. JlaboparopHas
pabora «IIpucnocobnenus
OpPTaHW3MOB M UX OTHOCHTEIIHHAS
1[EJIECO00PA3ZHOCTH

0.5

https://lesson.edu.ru/06/11

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEeHUE
BUJIOB 110 MOP(OJIIOTUYECKOMY
KPUTEPHUIO»

0.5

https://lesson.edu.ru/06/11

16

CrpykTrypa BHU1a

https://lesson.edu.ru/06/11

17

Bunoo6pa3oBanue kak pe3yabrar
MUKPOIBOIIOIUU

https://lesson.edu.ru/06/11

18

CBs3b MHKPO3BOJIIOINHN U
QMU ACMHUOJIOTNHA

https://lesson.edu.ru/06/11

19

Maxpo3BOIIOLIHS.
ITasmeoHTOTOTMYUECKIE METOIBI
HSyquHSI 3BOJIOIINN

https://lesson.edu.ru/06/11

20

buoreorpaduueckne METOIBI
M3Yy4YEHUS HBOJIIOLIUN

https://lesson.edu.ru/06/11

21

3M6pI/IOJ'IOFI/ILIeCKI/IC 1 CPABHUTCIIBHO-

https://lesson.edu.ru/06/11
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MOp(}OIOrHuecKre METOIbl U3YUCHHUS
SBOJIIOIINH

22 MonexynsipHO-TeHETHYECKHE, https://lesson.edu.ru/06/11
OMOXMMHYECKUE U MATEMATHUCCKUC
METOJIbl N3y4YCHUSI IBOJFOLINU
23 O0111e 3aKOHOMEPHOCTH SBOJIIOIIUH https://lesson.edu.ru/06/11
24 AJanTuBHAs paJnalusl. https://lesson.edu.ru/06/11
HepaBHOMEPHOCTH TEMIIOB 3BOJIFOLUH
25 KontponsHast pabora Nel
26 JloHayuHbIE IPECTABICHUS O https://lesson.edu.ru/06/11
3apoXkAcHUY ku3HU. HayuHble
THIIOTE3bI IPOUCXOXKICHUS KU3HH Ha
3emie
27 OcHOBHBIE TaIlbl HEOPTaHUYECKOU https://lesson.edu.ru/06/11
IBOJTIOLIUH
28 I'unoTessl 3apOrKACHUS KU3HU https://lesson.edu.ru/06/11
29 Hcropus 3emian u MeTOIbI €€ 0.5 https://lesson.edu.ru/06/11
u3yuenus. JlaboparopHas pabota
«/3ydeHne 1 OMICcaHue UCKOMAeMbIX
OCTATKOB JIPEBHUX OPTaHU3MOB)
30 HauanbHble 3Tanbl opraHnyeckon https://lesson.edu.ru/06/11
IBOJTIOLIUH
31 DBOJTIONHS DYKAPUOT https://lesson.edu.ru/06/11
32 OCHOBHBIE 3TaIlbl BOJIOIHH 0.5 https://lesson.edu.ru/06/11
pactutenpHOro Mupa. IIpakTuueckas
pabora «M3ydeHre ocoOeHHOCTEH
CTPOCHUSI PACTEHHI Pa3HBIX OTICIOB»
33 OCHOBHBIE 3TaIlbl BOJIOIHH https://lesson.edu.ru/06/11
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JKUBOTHOT'O MHUpa

34 DBOJIOIMS KUBOTHBIX. [IpakTrueckas 0.5 https://lesson.edu.ru/06/11
pabora «M3ydeHune ocoOeHHOCTEH
CTPOEHHMSI TIO3BOHOYHBIX )KUBOTHBIX)»

35 PazBuTHe )X13HM Ha 3eMIIe 10 3paM U https://lesson.edu.ru/06/11
neproaamM

36 MaccoBbie BEIMUPAHHUS — https://lesson.edu.ru/06/11
9KOJIOTMYECKUE KPU3UCHI MTPOIILIOTO

37 CoBpeMEeHHBII SKOJIOTUICCKUI https://lesson.edu.ru/06/11
KpHU3HUC, €r0 0COOEHHOCTH

38 CoBpeMeHHast CHCTeMa OPraHHYECKOTO https://lesson.edu.ru/06/11
IPOIILIOTO

39 OcCHOBHBIE CHCTEMaTUYECKHE IPYIIIbI https://lesson.edu.ru/06/11
OpraHU3MOB

40 AHTPOIONIOTHs — HayKa O YeJIOBEKe https://lesson.edu.ru/06/11

41 PazBuTHe npencTaBieHuit 0 https://lesson.edu.ru/06/11
MPOUCXOXKICHUH YeTIOBEKa

42 MecTo yenoBeka B CUCTEME 0.5 https://lesson.edu.ru/06/11
opranuveckoro mupa. JlaboparopHas
pabora «M3ydeHne ocoOeHHOCTEH
CTPOCHUSI CKeJIeTa YelIOBEKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEMY

43 JIBMOKYIITE CHITBI aHTPOIIOTeHE3a https://lesson.edu.ru/06/11

44 CoOTHOIIICHHE OMOIOTHIECKUX U https://lesson.edu.ru/06/11
COIMAIBHBIX (PAKTOPOB B
AQHTPONIOTEeHE3e

45 OcCHOBHBIE CTaIUU aHTPOTIOTeHE3a https://lesson.edu.ru/06/11
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46

ITaneoreneTnka u najeoreHOMHUKA

https://lesson.edu.ru/06/11

47

OBOJIIOLHS COBPCMCHHOT'O YCJIOBCKA

https://lesson.edu.ru/06/11

48

Yenoseueckue packl. [IpakTuyeckas
pabora «M3yueHue sKOI0THYECKUX
aJarTalui YeaoBeKa

0.5

https://lesson.edu.ru/06/11

49

MexaucCIuIInHAPHBIE METOTBI
AQHTPOIIOJIOTUHU

https://lesson.edu.ru/06/11

50

KonTtponbsHast padora No2

https://lesson.edu.ru/06/11

51

3apoxACHUE U Pa3BUTHE YKOJIOTHH.
Mertobl 3konoruu. JlaboparopHas
pabora «3yueHnne MeTo10B
9KOJIOTUYECKUX HCCIICIOBAHUI

0.5

https://lesson.edu.ru/06/11

52

3HaueHHE YKOJIOTHUSCKUX 3HAHUH JUIA
YCJIOBCKA

https://lesson.edu.ru/06/11

53

Dkonoruyeckue HakTopsl

https://lesson.edu.ru/06/11

54

Abuotnueckue pakropbl. CBET Kak
9KOJIOTUYECKUH (aKTOop.
JlaGopatopHas pabota «BrIsgBieHHe
IpUCHOCco0IeHNH OPraHu3MOB K
BIIUSTHUIO CBETA

0.5

https://lesson.edu.ru/06/11

55

AbuoTtnueckue GpaxkTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
daktop. JlaboparopHas pabota
«BrIgBIIEHUE TPUCTIOCOOICHU
OpPTraHU3MOB K BIIUSTHUIO
TEMIIepaTypbl»

0.5

https://lesson.edu.ru/06/11

56

Abuotnueckue (paxkropsl. BiraxkHocTh
KaK 9KOJIOTHYECKUH (aKTop.

0.5

https://lesson.edu.ru/06/11

64



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

JlaGopaTtopHnas pabota
«AHATOMUYECKHE OCOOCHHOCTH
pacTeHHiA U3 Pa3HBIX MECT OOUTAHUS

57 Cpenpl oOuTaHUS OPTaHU3MOB 1 https://lesson.edu.ru/06/11
58 buonorudeckre puTMbl 1 https://lesson.edu.ru/06/11
59 Kuznenusie GopMbI OpraHU3MOB 1 https://lesson.edu.ru/06/11
60 buotnyeckue haxTops 1 https://lesson.edu.ru/06/11
61 3HaYeHUE OMOTHYCCKHIX 1 https://lesson.edu.ru/06/11
B3aUMOJICVCTBUH IS CYIIECTBOBAHUS
OpraHU3MOB B Cpejie 0OUTaHUs
62 DKOJOTUYECKUE XapaKTEPUCTUKU 1 https://lesson.edu.ru/06/11
HOMYJISAIUAH
63 OcHOBHBIE TTOKA3aTeNN MOMYJIALIHUN: 1 https://lesson.edu.ru/06/11
YHCIIEHHOCTb, TNIOTHOCTD, BO3pPAaCTHAS
Y [I0JIOBAsi CTPYKTYpa
64 OcHOBHbBIE TIOKA3aTe M MOMYJIAIUH: 1 https://lesson.edu.ru/06/11
POXIIAEMOCTB, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUT AU
65 DKosoruyeckas CTpyKTypa MOIyJIsUuN 1 https://lesson.edu.ru/06/11
66 JluHaMuKa NonyJIsiuy U €€ perymsuus 1 https://lesson.edu.ru/06/11
67 KpuBsie pocTa 4nucIeHHOCTH 1 https://lesson.edu.ru/06/11
nomnyssiiu. KpuBbie BBIKHBaHUS
68 DKOJIOTHYECKAs HUIIA BUA. 1 0.5 https://lesson.edu.ru/06/11
JlaGoparopHas paboTa
«[IpucrocobieHus CeMsTH paCTeHUH K
pacceneHnIo»
69 Bun kak crctema momyisiui 1 https://lesson.edu.ru/06/11
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70 3aKOHOMEPHOCTH MTOBEICHHS U 1 https://lesson.edu.ru/06/11
MUTPAIHii KHBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — 1 https://lesson.edu.ru/06/11
OuoLEeHO03
72 DKocucTeMa Kak OTKpPBITasi CUCTEMa 1 https://lesson.edu.ru/06/11
73 KpyroBoport BeliecTs 1 MOTOK 1 https://lesson.edu.ru/06/11
SHEPTUH B IKOCHCTEME
74 OCHOBHbBIE TIOKa3aTeIH YKOCUCTEMbI 1 https://lesson.edu.ru/06/11
75 DKOJIOTHYECKHE TUPAMHUJIBI 1 https://lesson.edu.ru/06/11
76 W3meHeHwust COOOMIECTB — CYKIIECCHH 1 https://lesson.edu.ru/06/11
77 [TpupoaHBIC SKOCHCTEMBI. 1 https://lesson.edu.ru/06/11
DKOCHUCTEMBI 03€p U peK. DKOCHCTEMBI
MOpel U OKEaHOB
78 [IpupoHbIe 3KOCHCTEMBI. 1 https://lesson.edu.ru/06/11
DKOCHCTEMBI TYHJIp, JIECOB, CTEIIEH,
IIYCTHIHb
79 AHTPOIOTCHHBIE YKOCUCTEMBI. 1 0.5 https://lesson.edu.ru/06/11
Ypb6oskocucremsl. [TpakTrueckas
pabota «M3ydueHre U onucaHue
ypOOIKOCUCTEMBI»
80 3akOHOMEPHOCTH (HOPMHUPOBAHHUS 1 https://lesson.edu.ru/06/11
OCHOBHBIX B3aWMO/JICHCTBUI
OpPraHM3MOB B DKOCHCTEMAX
81 MexaHu3MBbl BO3IEUCTBUSA 1 https://lesson.edu.ru/06/11

3arps3HEHUH pa3HbIX TUIIOB HA
CyOOpraHu3MeHHOM, OPTaHU3MEHHOM,
HOIMYJISIIMOHHOM U 9KOCHCTEMHOM
YPOBHSX
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82

Kontponbhas padora Ne3

83 buocdhepa — obmerianerapHas https://lesson.edu.ru/06/11
o0ostouka 3eminu

84 VYuenne B. U. Bepranckoro o https://lesson.edu.ru/06/11
ounochepe

85 3aKOHOMEPHOCTH CYIECTBOBAHMSI https://lesson.edu.ru/06/11
ouocdepsl

86 KpyroBopoTs! BelecTB u https://lesson.edu.ru/06/11
OMOreOXMMHUYECKHIE IIHKITBI

87 3oHanbHOCTH Onochepbl. OCHOBHBIC https://lesson.edu.ru/06/11
OHOMBI CcyIIN

88 YcroituuBocTh Ouocdepsl https://lesson.edu.ru/06/11

89 DKOJIOTUYECKUE KPU3UCHI U HX https://lesson.edu.ru/06/11
PUYHHBI

90 BosnaeiicTBue uenoBeka Ha 6rnochepy https://lesson.edu.ru/06/11

91 AHTPONIOTeHHOE BO3/ICICTBHE HA https://lesson.edu.ru/06/11
PacTUTEIBHBIN U )KUBOTHBIN MU

92 OxpaHa npupos! https://lesson.edu.ru/06/11

93 OCHOBHBIE IPUHIMIIBI YCTOHYNBOTO https://lesson.edu.ru/06/11
Pa3BUTHUS YEIIOBEYECTBA U IIPHUPO/IBI

94 ParnoHanbHOE TPUPOIOTTOIB30BAHHE https://lesson.edu.ru/06/11
Y COXpaHEHUE OMOIOTMYECKOT0o
pazHooOpaszus 3emin

95 O6o00611eHMe IO TeMe https://lesson.edu.ru/06/11
«MUKPOIBOIIOIHS U €€ Pe3yIbTaThD»

96 O6o00611eHne 10 TeMe https://lesson.edu.ru/06/11

«Maxkpo3BOJIIOLUS U €€ pe3yIbTaThl»
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97

O00011EeHME 110 TEME
«[IpoucxoxaeHne U pa3BUTHE KUIHH
Ha 3emiiey. «lIpoucxoxaeHue
YeJI0BEKa — AaHTPOIIOTCHE3)

https://lesson.edu.ru/06/11

98

00001EeHUE 10 TEME «DKOJIOTUS —
HayKa O B3aMMOOTHOIIEHUIX
OpPraHU3MOB»

https://lesson.edu.ru/06/11

99

O6o006menue mo reme «OpraHu3Mbl U
cpeia OOUTaHH

https://lesson.edu.ru/06/11

100

O06001mmenne no reme «IKOI0TUs
BHJIOB U ITOMYJISILIAN

https://lesson.edu.ru/06/11

101

O606menne o Teme «buochepa —
riobanbHast 3KOCHCTEMa)

https://lesson.edu.ru/06/11

102

PesepaHublit ypok. [loBTOpenue,
0000111eHIEe, cHUCTEMAaTH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5
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MPOBEPSIEMBIE HA EI'3 IIO BUOJIOTMY TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON ITPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTAaTaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaAMMBbI
cpeHero oouero o0pa3oBaHus

ChopmupoBaHHOCTh 3HAHMM O MECTE€ W POJIU OHOJOTMU B CHCTEME ECTECTBEHHBIX HAayK, B (HOpPMHUPOBAHHU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA, B TIO3HAHWU 3aKOHOB MPHUPOJBI M PEHICHUHU KU3HEHHO Ba)XXHBIX
COIIMAIBHO-ITUYECKUX, IKOHOMUYECKUX, IKOJOTUYECKUX MPOOJIEM YEIOBEUYECTBA, a TaK)K€ B PEIICHHUH BOIIPOCOB
paIMOHaIBLHOTO MPHUPOJIONOIL30BaHUs, B (OPMHUPOBAHMHM LIEHHOCTHOTO OTHOIIEHUS K TPUpPOAE, OOIIECTBY,

YCJIOBCKY; O BKJIaJC pOCCHﬁCKHX n 3ap}I6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHC OuoJoruu

Bnanenune cuctemoil 3HaHMM 00 OCHOBHBIX METOAAX HAYYHOTO IO3HAHUS, MCIOJIb3YEMbIX B OHOJOIMUYECKHX
HCCIIEIOBAaHUSIX >KUBBIX OOBEKTOB M HKOCHUCTEM (ONHUCAHME, U3MEpEHHE, NMpOBeJeHHE HaOII0eHHi); crocodamu
BBISIBJICHHSI M OLIEHKM aHTPOIIOT€HHBIX W3MEHEHHUN B IPUPOJIE.

YMeHue BbIJIBUraTh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAILHBIMU CPEACTBAMHU, (DOPMYIHUPYs 1I€NIb UCCIIEI0BaHUS,
AHAJIM3UPOBATH IIOJIyYCHHBIE PE3YJIBTATHI U JEJIaTh BHIBOJBI.

BblsiBIIeHHEe 3aBUCUMOCTH  MEXJY MCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJYYEHHBIX pE3yJlbTaTOB U

(dhopmyTupOBaHUE BHIBOJIOB C UCIIOJIb30BAHUEM HAYYHBIX TTOHSATUHN, TEOPUN U 3aKOHOB

YMeHue BiaJeThb CHUCTEMOW OHOJOTMYECKMX 3HAHUM, KOTOpas BKIJIIOYAET: OCHOBOIIOJNAraroliie OHOJIOrMYecKue
TEpMUHBI U TIOHSATHUSA (PKU3HB, KJIETKA, TKaHb, OpTraH, OpPraHW3M, BHUJ, TOIMYJSIMS, SKOCHCTeMa, OHOIeH03, Ouochepa;
MeTaboNM3M, TOMEOCTa3, KIETOYHbI MMMYHHTET, OMOCHHTE3 Oenka, OUOMOIMMEpHI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCHPOU3BEICHUE, HACIECTBEHHOCTh, U3MEHUMBOCTbD, SHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);

Oouonornueckne teopuu: kierouHas teopus T. IlIBamna, M. llneiinena, P. BupxoBa; KjIOHaAIbHO-CEIEKTUBHOTO
nmmyHurera Il Dpmux, WM. MeunukoBa, XpoMocoMHass Teopusi HacieacTBeHHOcTH T. MopraHa, 3akoH

3apOAbIIICBOI0 CXOACTBA K. Eapa, OBOJJIIOLIMOHHAA TCOpUA 4. I[apBI/IHa, CUHTCTHUYCCKAA TCOPUA 3BOJIIOLUHN, TCOPHUIL
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antpornioreHeza Y. J[lapsuHa; Tteopuss Oumoreomenoza B.H. CykauéBa; yuenme H.M. BapumimoBa o ueHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyIbTYypHBIX pacteHuid, yueHue A.H. CeBeproBa o myTsSX M HamlpaBlIEHUSIX
sBontonuy, yuenue B.M. Bepranckoro — o 6uochepe);

3aKOHBI (€AMHOOOpa3usi MOTOMKOB IMEPBOTO TOKOJICHHS, PACHICTUICHUs MPU3HAKOB, HE3aBUCHMOTO HACIIEIOBAHUS
npusHakoB I'. MeHens; CLENIEHHOI0 HACJIEIOBAHUS IPU3HAKOB M HApPYUIEHUs cleruieHus reHoB T. Moprana;
TOMOJIOTHYECKHUX PSIOB B HaciencTBeHHo n3menunBocty H.M. BaBuiiosa; renetudeckoro pasHoBecus Jx. Xapau
u B. Baitn6epra; 3apoapieBoro cxoactsa K. bapa; 6uorenernueckuii 3akon J. ['ekkenst, @. Mroiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH);

npaswia (MuHuMyMa FO. JInOuxa, 5K0I0ruyeckoil nupamMuabl 4ucen, 0MoMacchl U SHEPTHUH);

rurnote3bl (koanepBatHoit A.M. Omapuna, nepuunoro OynpoHa J[x. Xonaeitna, mukpocdep C. @okca, pudbozuma T.
Yek)

YMeHue peiatb IOHCKOBLIC OHOJIOrHYECKHUE 3aiavu¥; BbIABJIATH NPHUYNHHO-CICACTBCHHBIC CBA3UM MCKIAY
HCCIICAYyCMbIMU OMOJIOTHYECKUMH O6T>€KTaMI/I, mpoucccaM U SBJICHUAMU; ACJIaTb BBIBOAbLI W IIPOrHO3bl HA OCHOBAHUH
IMOTYYCHHBIX PE3YJILTATOB,

COCTaBJIAATb T'CHOTUIIMYCCKUC CXCMbl CKPCHIUBAHHA [JII PA3HBIX THUIIOB HACIICAOBAHUA IIPU3HAKOB Yy OpPraHU3MOB,

COCTaBJIATH CXEMBbI IICPEHOCA BCIICCTB U SHEPI'UU B SKOCUCTEMAX (I_Iel'H/I IHUTaHWA, ITKIICBBIC ce’m)

YMeHue ycTaHaBIMBATh B3aMMOCBSI3M MEXAY CTpPOEHHUEM U (YHKIMSMHU: OPraHOMJIOB, KJIETOK pPa3HBIX TKaHEH,
OpraHaMy U CHCTEMaMH OPTaHOB y PAacTEHHil, )KUBOTHBIX M YEJIOBEKa; MEX]y dTarnaMu oOMeHa BeIIecTB; dTalaMu
KJIETOYHOTO IHMKJIA W >KU3HEHHBIX IHUKJIOB OPraHW3MOB; JTallaMH SMOPHOHAIBHOTO Pa3BHUTHs; TEHOTHUIIOM H
dbenotunom, QeHoTunoM u QGakTopamMu Cpelbl OOWTaHUS; TPOLECCAMH DBOIIONWU; JBIKYIIUMH CHUJIAMU

AHTPOIIOTCHE3a, KOMIIOHCHTAMU PA3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6HCHI/I}IMI/I K HUM OpPraHu3MoB

VMmenune BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKN!
CTPOCHUSA BUPYCOB, KIICTOK IIPOKAPHUOT U I3YKAPUOT, OJHOKJICTOYHBIX W MHOT'OKJIICTOYHBIX OpPTaHHU3MOB, BUIOB,

6I/IOFCOHCHO3OB, 9KOCHCTEM U 6I/IOC(bCpBI; CTPOCHHUA OpPraHOB U CHUCTEM OPraHOB paCTeHHﬁ, JKHMBOTHBIX, YCJIOBCKA,
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MIPOLIECCOB KU3HEACITEILHOCTH, MPOTEKAOIINX B OPraHU3MaX PAaCTEHUH, )KHBOTHBIX M YEJIOBEKA; OMOIIOTUYCCKUX
MPOIIECCOB: 0OMEHa BemiecTB (MeTadom3M), HHPOPMAIIMK U MPEBPAIICHHUS] SHEPTHH, OpOXEHUsS, aBTOTPOGHOTO U
reTepoTpOQHOro TUIIOB MUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO03a, Meio03a, rameroreHesa, IMOpHOreHesa,
MOCTAMOPHOHAIBHOTO ~ Pa3BHUTHUS, PA3MHOXKCHHUS, WHIUBUIYaTbHOTO Ppa3BUTHS oOpraHm3Ma (OHTOTeHe3a),
B3aMMOJICHCTBUS TEHOB, TETEPO3WCa; ACHCTBHIA HCKYCCTBEHHOTO OTOOpa, CTAaOMIU3UPYIOMIETO, IBIKYIIETO H
pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa; aJIONATPUYECKOTO M CHMIATPUYECKOTO BHI000pA30BAaHUs; BIHMSHHUS
JBIDKYIIUX CHUJI DBOJIOIMH Ha TeHO(QOH] MOIYJSAIUN;, NPUCIOCOOJICHHOCTH OPraHM3MOB K Cpele OOHWTaHus,

qcpeaoBaHusa HaHpaBﬂeHI/Iﬁ OBOJJIIOLIMH,; KPYTOBOPOTa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUPOBAaHHOCTh yMEHUS BBIIEIATH CYIICCTBEHHBIC NPU3HAKH BHUPYCOB, KICTOK IMPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTaHW3MOB, BHIOB, OMOTCOIICHO30B M YKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BEIIECTB M IMPEBPAINCHUS YHEPTrUU B KIETKe, (POTOCHHTE3a, TUIACTUYCCKOTO0 M JSHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPCHHUS, PAa3BUTHUS W PAa3MHOXKCHUS, WHIUBHIYAJIbHOTO DPa3BUTHSA
opranu3ma  (OHTOreHe3a), OOpbObBI 32  CyIIECTBOBAaHUE, €CTECTBEHHOro 0TOOpa,  BHA000pa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTAaHWs, BJIHUSHAS KOMIIOHEHTOB 3KOCHUCTEM, AaHTPOTIOTCHHBIX

HW3MEHEHHMH B SKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BCUICCTB U IPEBPAILCHUA SHEPTHUU B 61/100(1)epe

VMeHnne HCIO0Ib30BaTh COOTBECTCTBYIOIIMEC APTryMCHTHI, 6I/IOJ'IOFI/I‘-I€CKYIO TCPMHUHOJIOTUIO W CHUMBOJIMKY JJId
A0Ka3aTeJIbCTBa pPOACTBA OPraHU3MOB PA3HBIX CHUCTCMATUUYCCKUX TPYIIIL; B3aUMOCBA3U OPraHU3MOB U CpPCIbL
O6I/ITaHI/I$I; CANHCTBA YCJIIOBCUCCKHUX pacC; HGO6XO,Z[I/IMOCTI/I 300pOBOTO 06pa3a JKU3HH, COXPAHCHUA pa3H006pa3I/I;1

BHUJIOB Y DKOCHUCTEM KaK YCJIOBHA COCYIICCTBOBAHUS NPUPOABLI U YECJIOBCUCCTBA

YMmenue KPUTHYCCKN OLCHUBATH I/IH(I)OpMaI_II/II-O OHOJIOTHYECKOTO COACPpIKaHUA; HHTCPHPCTUPOBATL ISTHYCCKUC
ACIICKTbl COBPEMCHHBIX I/ICCJ'IC)IOBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I, MCIHUIINHEC, 6I/IOTGXHOJ'IOFI/II/I; paccMaTpuBaTh rI100aIbHbBIE

9KOJIOTUYECKHE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HUITHIO
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O BUOJIOTUH

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYECHUE

11

CoBpemeHHass OUONIOTHSI — KOMIUIEKCHAs Hayka. buojormdeckwe Hayku W U3ydaeMble UMH TpoOsieMbl. DyHIaMeHTaIbHbBIE,
MIPUKJIaIHbIE U TOUCKOBBIC HAYYHBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaueHue OHOJOTHU B (OPMUPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAayuyHOW KapTuHbl Mupa. [Ipodeccuu, cBsazaHHbIE C
Ouosiorueil. 3HaueHWe OHONOTMM B NPAKTUYECKOH JESATEIHHOCTH YEJIOBEKa: MEIHUIIMHE, CEIIbCKOM  XO3SHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKubie cucTeMbl Kak mpeaAMeT U3ydeHus: Onosoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh
U LEIOCTHOCTh, CIOXXHOCTb M YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHM3aIMs, CaMOBOCIPOU3BEICHUE,
pa3apaKuMOCTb, U3BMEHYHBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3alMM >KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBIM, TKaHEBbIM, OPraHU3MEHHBIN, MOMYJISLIHXOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OuoreorneHoTuueckuii), 6uochepusiid. [Ipomeccs, mpoucxoasimmue B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU

#uBOro. JKu3Hp kak ¢popMa CylIeCTBOBAHUS MaTEPUH

1.3

2.1

Mertoap! 6uonornueckoit Hayku. Habmonenue, nusmMepenue, SKCIepuMeHT, cucTeMaTu3anus, Metaanainu3s. [lonsitue o 3aBucuMon
U He3aBUCHUMOM nepeMeHHoM. [lmanupoBanue skcniepumenTa. [locranoBka u nposepka runore3. Hynesas runoresa. [lonstue
BBIOOpPKH M €€ JocToBepHOCTh. PazOpoc B Ouonornueckux JaHHBIX. OIIEHKa JOCTOBEPHOCTH MONTYYEHHBIX PE3yIbTaTOB.

[IpyunHel HCKaXXEHUS PE3YJIbTATOB HKCIIEpUMEHTA. [I0HATHE CTaTUCTUYECKOTO TECTA
Knerka kak Ononoruueckas cuctema

Knerka — cTpykTypHO-(pyHKIMOHANBHAs eauHuIa >kuBoro. Vcropus orkpeitus kietku. Pabotsl P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBann, M. neiinen, P. Bupxos). OCHOBHbIE MOJI0XKEHUSI COBPEMEHHON KJIETOYHOW TEOPHUH.
MeToapl MOJEKYJIAPHOW M KIETOYHOM OMOJNIOrMM: MHUKPOCKOIUS, XpomaTorpadus, snekTpodopes, METoJ MEUYEHBIX aTOMOB,

muddepeHnranbHoe HeHTpUPYrHpoBaHNe, KYyJIbTUBUPOBAHUE KIETOK
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XHUMHUYECKHUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIIbTPaMUKPOIJIEMEHTHI. Boaa 1 €€ poJib Kak paCTBOPUTEIIS, PEareHTa, y4acTHE B
CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOperyasiuuu. MuHepalbHble BEIECTBA KICTKH, UX Ouosiorndyeckas posb. Poib KaTHOHOB U
QHUOHOB B KJICTKE.

buonornueckue noaumepsl. benkn. AMUHOKHCTOTHBIN cocTaB OenkoB. CTpyKTypbl 0enkoBoit Monekyinbl. [lepBuynas cTpykTypa
OenKa, MeNnTUAHAs CBsA3b. BropuyHas, TpeTHuHasi, YeTBepTHYHAs CTPYKTYpHI. JleHaryparus. CoiictBa 6enkoB. Kimaccudukanms
OenkoB. buonornueckue GyHKIUM OEITKOB.

VYraeBoasl. MoHOcaxapuabl, Aucaxapy/ibl, OJIMrocaxapubl U nosmcaxapusl. OOLIMi mi1aH cTpoeHus U (PU3NKO-XUMUYECKHE
CBOICTBa yriieBoZI0B. buosornveckue GyHKINH YTIIEBOJIOB.

Jlummapr. [mppodwmnbHo-ruapodoOHBIe cBoiicTBa. Kiaccudukanuss mumuaos. Tpuriumepuns, ¢GochoIunuabl, BOCKH,

22 crepounbl. buonornyeckue ¢yHkiuu nunuaos. OOmMe CBOHCTBA OMOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K
CaM03aMbIKAHHIO, TOJIYIIPOHUILIAEMOCTb.
HyxneunoBbie kucinorsl. JJHK u PHK. Crpoenue HykiemHoBbIx KucioT. Hykneoruasl. I[IpuHIMI KOMIIJIEMEHTapHOCTH.
[TpaBwio Yapradda. Crpykrypa [JHK — noitras cnupans. Mectonaxoxacaue u ouonorndeckue pynknnu JJHK. Bugsr PHK.
Oyukuuu PHK B kietke.
Crtpoenne monekyiasl AT®. Makpospruueckue cBsizu B Monekyne AT®. buonornueckue ¢pynkiuun ATO. BoccTaHoBiIeHHbBIE
nepeHocuuku, nx Gpyukmuu B kietke. Cexkpenuposanue JJHK.
CrpykrypHass Ouonorus: OMOXMMHMUYECKHE WU OMOPHU3NYECKHE HCCIEOBAHMUS COCTaBa W IPOCTPAHCTBEHHOH CTPYKTYpPHI
OMOMOJIEKYI
Tumnel kKJI€TOK: SyKapHOTHUECKas U pokaproTHueckas. CTpyKTypHO-() yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.
Crpoenue mpokapuoTHueckoi kieTku. Kierounas creHka Oaxtepuil u apxeil. OCOOEHHOCTH CTPOEHMS TeTepOTpOPHON U
53 aBTOTPO(PHON MIPOKAPUOTUYECKUX KJIETOK. MeCcTO U pojib MPOKAapUOT B OMOIIEHO3aX.

Ctpoenue W (QPyHKIIMOHUPOBAHHE OJYKApUOTHYECKOM KieTku. I[lmasmarmueckass MmemOpana (riazmanemma). CTpykTypa
1a3MaTH4eckoil MemOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 IUIa3MaTHUECKyr0 MeMOpaHy: MacCUBHBIN (auddy3us, odbmeryéHHas

i Qy3us), akTUBHBIN (TIEPBUYHBIM M BTOPUUYHBIA aKTUBHBIA TpaHcnopT). [lomynponuniaemocts MemOpanbl. Pabora HaTpuii-
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2.4

KaJMEeBOr0 Hacoca. DHJIOLUMTO3: MUHOUUTO3, (haronuro3. Dk3omuTo3. Kinerouynas crenka. CTpykTypa U (QYHKIUH KIECTOYHOM
CTEHKH PACTEHH, TpHOOB.

Mutonnasma. Iluro3ons. Llurockener. JBukeHue nuroruiazMel. Opranounipl kiaeTku. O1HOMEMOpaHHbIE OPraHOM/IbI KIIETKH:
supomnazmatrueckas cetb (DIIC), anmapar ['onbIKu, TM30COMBI, UX CTpOCHHE U (PYHKIMH. B3auMoCBs3b 0JJHOMEMOpaHHBIX
opraHousioB kieTku. CTpoeHHe rpaHysipHOro perukyinyma. CuHTEe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
I'mankuit (arpa”ysasipHBIN) SHAOIUIa3MAaTHYECKU peTukyayM. CekperopHas ¢yHKIus ammaparta ['onbmku. TpaHCIOPT BEmecTB
B KJeTke. Bakyonu pactutenbHbix kieTok. Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUHU, TUIACTUIBL.

CrpoeHne W (yHKUMM MUTOXOHApPUM U Iutactui. IlepBuuHbIe, BTOpPUYHBIE U CIOXKHBIE IUIACTHABI (POTOCHUHTE3UPYIOIINUX
9YKapHOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIIACThI BEICIIMX PACTCHUH.

HememOpannsble opranonipl kiietku CtpoeHue u GyHKIUM HeMEMOpaHHBIX OPraHOMA0B KieTKdu. Pubocombl. MUKpoO(hUIaMeHTHI.
Mpimeunsle knetkd. Mukporpyoouku. Kinerounsni nentp. CTpoeHHe M JBM)KEHUE KI'YTHMKOB M pecHHYeK. MukpoTpyOouku
uurorsia3Mel. LleHTpros.

SAnpo. OOGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBINIKK, UX CTpOeHHE M (DYHKIUH. SnepHblii OENKOBBI MaTpUKC.
IIpocTpaHCcTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(Da3HOM sipe. benku xpomaTtuHa — TUCTOHBI.

Krnerounsie BintoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT (pacTUTENbHOM, )KUBOTHOM, IPUOHOI)

AcCUMMITALIMS U JUCCUMUJISIUSA — JIB€ CTOPOHBI MeTaboim3Ma. THIbl OOMEHa BEIHIECTB: aBTOTPO(MHBIA M reTepoTpOQHBII.
VYyactue kucimopoga B OOMEHHBIX MpoIleccax. DHEpreTudeckoe olecrieueHue KIeTkH: mpeBpaiieHne ATO B 0OMEHHBIX
nporeccax. GepMeHTAaTUBHBIN XapaKTep peakluid KIeToyHoro Meradbonn3Ma. depMeHTHI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M
neiicteus. Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemKu-akTUBaTOphl U OENKU-UHTUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX PEAKIIUNA OT pa3INMuHbIX (PaKTOPOB.

[TepBuuHBIil CHHTE3 OpraHUYECKUX BeliecTB B kieTke. doTocuHTe3. Ponk xopomiactoB B mporecce potocuHTe3a. CBeTOBas U
TeMHOBas ¢asbl. [IpogykTUBHOCTH (oTOCHMHTE3a. BiusiHHe paznuvHbIX (PAKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAUYCHUE

¢dboTocuHTE3A.
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XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTpH(PUUIUpPYIOMIKE OAaKTepHH, KeIe300aKTepuu, cepoOaKTepHH,
BOJIOPOAHBIEC OaKTepuH. 3HAaUCHHE XEMOCHHTE3a.

Ana’poOHble oOpranu3Mbel. Buael Oposkenus. IlpogykTel OpokeHHS W HMX HCIOJIB30BAaHUE 4YEJIOBEKOM. AHa’poOHBIE
MHUKPOOPIaHU3MbI KaK 0OBEKThI OMOTEXHOJIOTHH U BO30YIUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl dHeprerudeckoro obOmena. lloaroroButenbHbI dTam. [HKOIM3 — OECKUCIOPOIHOE
pacIeruIeHHe TIIOKO3bI.

buonoruyeckoe OKuClIeHHE, WIM KIETOYHOE JbIXaHWe. Poib MUTOXOHApWII B mporeccax OHOJIOTMYECKOrO OKHCICHUS.
[uxsmaeckue peakuun. OxuciurensHoe ¢ochopunupoBanue. IIpenmymiecTBa a’3poOHOTO MyTH OOMEHa BELIECTB IEPEX

aHadpoOHBIM. D()(PEKTUBHOCTH IHEPTETHUECKOTO0 OOMEHA

2.5

Peakuuu marpuuHoro cunTe3a. [IpyHINMI KOMIIEMEHTAPHOCTH B pEeaKLMSIX MaTPUYHOTO CUHTE3a. Peanusaius HaciieICTBEHHON
uHpopmanuu. ['eHerndyeckuid kox, ero cBoiictBa. Tpanckpunums — marpuuHblii cuHTe3 PHK. TlpuHIMIIBI TpaHCKpUNIHU:
KOMIUIEMEHTAPHOCTb, aHTUIAPAIIEIIBHOCTh, ACUMMETPUUYHOCTh. TpaHcisiuus U e€ stambl. Yuactue TpaHcnoptHelx PHK B
OouocuHTe3e Oenka. YcnoBus buocuntesa Oenka. Konupopanue aMmuHOKUCoT. Pob pubocom B OuocunTese Oelnka.
Opranu3zaiys reHoMa y IpoKapHoT U 3yKapuoT. Perymnsius akTHBHOCTH reHOB y npokapuoT. ['unoresa onepona (®. XKakoo, XK.
Mano). Perynsius o0OMeHHBIX MpolieccoB B KieTke. Kierounslit romeocTtas.

Bupycsl — HekseTouHble (HOpMBI )KU3HU M oOnMraTtHele mapa3uTbl. CTpoeHHe MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
OaxTeprodaros.

BupycHsie 3a00sieBaHus yenoBeka, KuBoTHBIX, pacteHuid. CITN/], COVID-19, counanpapie 1 MEIUITUTHCKHIE TPOOIEMBI

2.6

Knerounslii nuki, ero nepuoas! u perynsuusa. Matepdasza nu muto3. OcoGeHHOCTH NPOIECCOB, MPOTEKAIOUIMX B MHTEpdase.
[lonroroBka kneTkn K JeneHuto. IIpecuHreTmueckuii (MOCTMUTOTUYECKUM), CHUHTETHUYECKUH M MOCTCUHTETHYECKUMN
(MpeMUTOTHYECKHIT) TEpHOIbI HHTEP(A3HI.

Matpuunslii cunte3 JHK — pennmukanus. [puanune! permnkannn JIHK: komMIuieMeHTapHOCTD, NOJIyKOHCEPBAaTUBHBIN CHHTE3,
antunapaienbHoctb. Mexann3sMm perukanuu  JIHK. Xpomocombl. Ctpoenue xpomocoM. Temomepsl U Tenomepasa.

XPpOMOCOMHBIN HAa0Op KJIETKH — KapuOTHUM. JIUTUIOWIHBIN W TarIOWIHBIA HAOOpHl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
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3.1

ITonoBbIe XpOMOCOMBI.
Henenue kineTku — mMuTo3. CTajiuu MHUTO3a U MPOUCXOJALIME B HMUX Ipouecchl. Tumbsl MuTo3a. KaprokuHE3 M LIUTOKHMHE3.
buonoruyeckoe 3HaueHne MUTO3a. Peryssuus MUTOTHYECKOr0 LKA KiIeTKHU. [Iporpammupyemas KiaeTouHas rubesb — anonTos.

@OyHKIMOHAIbHA FEHOMUKA
Opranusm Kak OHoJoruyecKast CucTeMa

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.

@opMbI pa3MHOXKEHHS OpPraHM3MOB: Oecrojoe (BKJIOYash BETETATUBHOE) M IIOJIOBOE. Buabl Oecronoro pa3MHOKCHHS:
MOYKOBaHUE, CIIOPYJISLMS, (PparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pa3smHoxenue. IlonmoBeie kneTku, unu ramerel. Meiio3. Cragum weiioza. IloBenenme xpomocoMm B Meno3e.
Kpoccunrosep. bruonornueckuii cMbIca MeH03a U IIOJIOBOTO ITporecca. Melo3 U ero MecTO B )KU3HEHHOM LIMKJIE OPIaHU3MOB.
[IpenzapoxpimeBoe pasButHe. l'ameroreHe3 y KuBOTHBIX. [lonoBbie xene3pl. OOpa3oBaHME W PA3BUTHE IOJIOBBIX KIETOK.
Cnepmarorene3 u ooreHe3. CTpoeHHe MONOBBIX KJIETOK. OIIOJOTBOPEHHE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OILUIOAOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BuTue OpraHu3MoB (oHTOreHes). Ctaauu >MOpHoreHe3a >KMBOTHBIX (Ha mpuMmepe Jsrymku). poOieHue.
Tunsr apobsienus. OcoOeHHOCTH IPOOIEHUS MIIEKOIUTAIONIUX. 3apOBIIIEBbIe JTUCTKU (TacTpyisaius). 3akjaJka OpPraHoB W
TKaHeW M3 3apofbIILEBBIX JMCTKOB. B3anMHOe BiIMsSHHME dacTell pa3BHBAIOLIErOCS 3apofbllia (3MOpHUOHANbHAs WHAYKIHS).
3akajKa IUlaHa CTPOEHMS >KMBOTHOTO KaK pe3ysibTaT MEePApXUUECKHX B3aUMOIEUCTBUH I'eHOB. BiusHMe Ha »MOpuOHaNbHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLLIEH Cpeibl.

Poct u paszButue xuBoTHBIX. [locTaomOpuoHansHbll niepuoa. [Ipsmoe u Hempsimoe pasButhe. PaszButue ¢ meramopdo3om y
0€eCr03BOHOUHBIX M MO3BOHOYHBIX )KUBOTHBIX. bronornyeckoe 3HaueHue NpsiMOro U HEMPsIMOT'O Pa3BUTHUS, UX PAaCIPOCTPaHEHUE
B mnpupojsie. Tumel pocra >KMBOTHBIX. PakTOpbl PEryJsIIMM POCTa >KUBOTHBIX W dYenoBeka. CTaguy MOCTIMOPHMOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeka. [leproabl OHTOreHe3a yenoBeka.

Pasmuoxenune u pazputue pactenuil. 'lametrodur u cnopodur. Meiio3 B *U3HEHHOM IuKJe pacTeHuil. OOpa3oBaHHEe CIOp B

mpouecce Menosa. ['ameroreHes y pacreHuil. OINIOJOTBOPEHME U Pa3BUTHE pPACTUTENbHBIX OpraHu3MoB. /[[BoitHoe
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OIUIOZOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CeMEHU. MexaHU3Mbl PETYIISIIMA OHTOT€HE3a Y PACTCHHUH 1

JKHNBOTHBIX

3.2

3.3

3.4

I/ICTOpI/ISI CTAHOBJICHUA M Ppa3BUTHUA I'CHCTHKHU KAaK HAYKH. OCHOBHBIC TCHETHYCCKHUE IOHATUS W CHMBOJEBL [ OMOJOrHYHEIC
XpOMOCOMBI, aJlJICJIbHBIC TI'CHBI, QJIbTCPHATHBHBLIC IIPU3HAKH, I[OMI/IHaHTHHﬁ n pCHeCCHBHBIﬁ IIPpU3HAK, TI'OMO3UI0OTA,
rereépo3urora, 4Yucras JIMHHA, FI/I6pI/II[BI, T'CHOTHII, (beHOTI/IH. OCHOBHBIE METOJAbI T'CHCTHUKH: FPI6pPII[OJ'IOFH‘ICCKPIfI,

LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKUI

Mounorubpumnoe ckpemuBanue. [lepBoiii 3ak0oH MeHenss — 3aKOH eAMHOOOpa3us THOPUAO0B MEpPBOro mokojeHus. [IpaBuio
JOMUHHpOBaHUs. BTopoll 3akoH MeHnenst — 3akOH paclieruieHus npusHakoB. Llurosnornueckne OCHOBBI MOHOTHOPHUIHOIO
CKpeIlMBaHuA. [ MI1oTe3a YNCTOTHI raMer.

Ananusupyroniee ckpeimuBaHue. [IpomMexyToOdHBI XapakTep HaciaeAoBaHMs. PacluensieHue NIpHU3HAKOB IIPU HENOJHOM
JOMUHUPOBAHNH.

JurnbpunHoe ckpemuBanue. Tperuid 3akoH MeHzaens — 3aKOH HE3aBHCHMOIO HAcJel0BaHUs NpU3HaKoB. lluronoruueckue
OCHOBBI IUTMOPUTHOTO CKPELIMBAHUS.

CueruieHHOe HacienoBaHue npu3HakoB. Pabotel T. Moprana. CuerieHHOe HaclleIoBaHHE T€HOB, HapyIIEHUE CLEIUICHUS MKy
reHaMu. XpoMOCOMHasi TEOpHsI HACIIECTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M ONpENENeHUs Moja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['oMOrameTHbli u
reTeporaMeTHBIN 1oj. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLEIIICHHBIX € IIOJIOM.
I'enorunn kak wnenoctHas cucreMa. Ilnmelorponus — MHOXXECTBEHHOE JEHCTBHE TIeHAa. MHOXKECTBEHHBIM —aJUIEIU3M.

BsaumopeiictBue HeayuienbHbIX TeHOB. KommemenTapHocTs. Onuctas. [lonumepust

BzaumoneiicTBue reHoTHIA U cpeibl PpU GOpMHUpOBaHKU (eHoTHIa. VI3MeHUnBOCTh Mpr3HaKkoB. KadecTBeHHbIE U KOJIUYECTBEHHbIE
MIPU3HAKYU. BUBI NI3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.

MomudukanmonHas 13MeHYMBOCTh. Porb cpefbl B hopmMupoBaHUM MOIM(PUKALMOHHON H3MeHUMBOCTH. HopMa peakiyu rnpusHaka.
Bapuanmonsslii psii v Bapuaiionsas kpusas (B. Moranncen). CoiicTBa MOAU(UKAIMOHHONW M3MEHUYMBOCTH.

I'enotnmmyeckas w3MeHUMBOCTH. (CBOHCTBA TI'CHOTHUIIMYSCKOM HM3MECHYMBOCTH. Buagbl reHOTHMIHMYECKOM H3MEHYMBOCTU:
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3.5

3.6

KOMOWHATUBHAS, MyTaIl[HOHHASI.

KomOuHaTuBHAs M3MEHYMBOCTh. MeHO03 M TOJIOBOHM IPOIECC — OCHOBAa KOMOWHATHBHOM HM3MEHUYMBOCTH. PoJb KOMOMHATHBHOM
W3MEHYMBOCTH B CO3JIaHMH T€HETHYECKOTO pa3HOOOpa3us B IIpe/IesiaXx OIHOTO BU/IA.

MyrtaimonHas U3MEHUYMBOCTb. Bubl MyTaluil: reHHble, XpOMOCOMHbIE, TeHOMHbIe. CIIOHTaHHBIE M MHIYLIUPOBAHHBIE MYTAalIUU.
SAnepuble u nUTOIIA3MaTHUECKUE MyTali. CoMaTHYECKUE U TOJIOBbIe MyTaluu. [I[pudrHbl BOSHUKHOBEHHS MyTalvii. MyTrareHsl u
WX BIMSHAEC HA OPraHM3MbI. 3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIiecca. 3aKOH TOMOJIOTHUYECKHX PSI0B B HACJIEICTBEHHOM

n3menuuBoctu (H.W. BaBunoB). BHesnepHas ©3MEeHUMBOCTh U HACIEACTBEHHOCTh

Kapuotun uenoBeka. MexayHapoHasi mporpaMma UCCIIEJOBaHHs T€HOMa 4eloBeKa. MeTo/Abl M3YYeHHs] TeHETUKH YellOBeKa:
TeHEaJOTUYEeCKUil, ONU3HELOBBIM, [MTOIC€HETUYECKUI, MOMYISIMOHHO-CTATUCTUYECKHUM, MOJEKYISIPHO-TeHETUYECKUH.
CoBpeMeHHOE omnpeesieHne TeHOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHKUE, B TOM uucie ¢ rnomoibio [T1[P-
ananu3a. HacnencrBennsie 3a00sieBaHus YeoBeKa. ['€HHBIE M XpOMOCOMHBIE OOJIE3HH YeJIOBEeKa. boJjie3HH ¢ HaClIenCTBEHHOM
MPEIPACIIOIOKEHHOCThIO. 3HAUYEHUE MEIUITMHCKONM TeHETHMKH B NPEIOTBPALICHUH W JICYCHUM T'C€HETHUYECKUX 3a00JICBaHMIA

yesroBeka. CTBOJIOBBIE KIIETKH

JlomecTukaius U cenekuusl. 3apoKACHUE CEeNeKUMM U noMmecThkanuu. Yuenne H.M. BaBunoBa o neHTpax NpOMCXOXIEHHS U
MHOTro00pa3us KyJbTYPHBIX pacTeHUH. Poib cenekiyu B co34aHUM COPTOB pacTEHUM U MOpoJl )KUBOTHBIX. CopT, MOpo/a, IITaMM.
3aK0oH TOMOJIOTUYECKUX PSIJIOB B HacjencTBeHHoM n3aMenunBocty H.M. BaBuiosa, ero 3HaueHue Jyis CENEKIIMOHHON pabOTHI.
Metoab! ceneKIMOHHOM paboThl. MIcKyCCTBEHHBIH 0TOOP: MAacCOBBIM M MHAMBUAYAJIbHBIA. DTarbl KOMOMHAIIMOHHON CEeJIeKIINH.
HcnblTanue npousBoauTeNed Mo MOTOMCTBY. OTOOp MO T'€HOTHUIy C TMOMOIIBIO OIEHKH (PeHOTUIA MOTOMCTBAa M OTOOp MO
TEHOTHUITY ¢ ToMonIsto aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak MeETOJI CEJEKIIMOHHOM paboThl. PannanuoHHBIH M XMMHUYECKUH MyTareHe3 Kak HCTOYHHK
MyTalMil y KyJIbTypHBIX (hOpM OpraHu3zMoB. M crosb30BaHHE T€HOMHOI'O PEAaKTHUPOBAHUS U METO/0B pekoMOMHaHTHBIX JIHK
JUTSL TIOJIyYEHHUs] UCXOAHOI0 MaTepuaa s CEJICKIHUH.

[onyuenne nonuruionsoB. BuyrpuBumoBas ruOpuanzanus. bimskopoacTBeHHOE cKpeluBaHue, win WHOpuauHr. HepoactBeHHoe

CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Vcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas ru0puan3alys.
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[peononenne GeCroaus MeKBUIOBBIX THOPUIOB. JIOCTHIKEHHS CEEKITMY PACTCHHUA 1 YKUBOTHBIX

3.7

OOBEKTBI, UCMOJIb3YeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIC KYJIbTYPbI, MUKPOOPTaHMW3MBI, UX XapaKTEPUCTHKA.
TpamumonHass OMOTEXHOJIOTHS: XJieOomeyeHne, MOIyYeHUEe KHCIOMOJIOYHBIX IMPOAYKTOB, BUHOAETHE. MUKPOOHMOIOTHYECKUIt
cuHTe3. OOBEKTbl MHUKpPOOMOJIOTMUECKMX TEXHOMOrMi. IIpon3BoiacTBO Oellka, aMUHOKUCIOT M BHUTAaMHHOB. VICKycCTBEHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKIMS AMLIEKIETOK U KIIOHUPOBAHUE JKUBOTHBIX. METO TPaHCIJIAHTALUH AJEP KIETOK.

XpoMocoMHasl U TeHHast nHKeHepus. ICKycCTBeHHBIN CHHTE3 reHa u KoHcTpyrpoBanue pekomOuHanTHbeix JJHK. Jloctnxenus u

MCPCICKTUBBI XpOMOCOMHOfI ¥ TeHHOH HWHXKCHCPUH. MGI[I/IIII/IHCKI/IC ouorexHoyoruu. Mcrnoib30BaHUE CTBOJIOBBIX KIIETOK

Cucrema u MHOrooOpasne OpraHudecKoro Mupa

4.1

buonornveckoe paszHooOpasue opranm3mMoB. CoBpeMEHHas CHUCTeMa OpraHu4ecKkoro wmwupa. [IpuHIMIBI KiaccupuKauu
opranu3MoB. OCHOBHbIE CUCTEMaTHYECKHE IPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHsSI M JKU3HEAEATE]IbHOCTU OJHOKJIETOYHBIX OpPraHu3MOB. bakrepuu, apxew, OJHOKIETOYHbIE I'PUOBI,
OAHOKJICTOYHBIC BOAOPOCIH, APYIruc IMPOTUCTHI. KonounansHbie OpTraHHu3MBlI. I[BI/I)K@HI/IG OOHOKJICTOYHBIX OpPraHu3MOB:
amMEOOMHOE, JKTYTHKOBOE, PECHHYHOE. 3aluTa y OHOKJIETOYHBIX OpPraHM3MOB. Pa3apakuMocTh y OZHOKJIETOYHBIX

OpraHnu3MoOB. Takcucer

4.2

MHoOrokieTouHble pacteHus. B3aumMoCBA3b YacTeld MHOIOKIJIETOYHOIO OpraHu3ma. TKaHHW, OpraHbl U CHUCTEMBl OPraHOB
MHOTOKJIETOYHOTO opranu3Ma. OpranusM Kak eauHoe 1eioe. Tkanu pacTeHuid. TUIBI pacTUTENIBHBIX TKaHEl: oOpa3oBaTenbHasl,
MMOKpPOBHAsA, MPOBOJIAIIAS, OCHOBHAs, MexaHuueckasi. OCoOOEHHOCTH CTpoeHHUs, PYHKIMI M pacIoIOKEHUsI TKaHEW B OpraHax

pacTeHui

4.3

BereraruBHble M reHepaTHUBHBIE OpraHbl pacTeHHi. DyHKIMM OpraHoB M cucrteM opraHoB. Kapkac pacrenuil. J[BukeHue
MHOT'OKJIETOYHBIX PAaCTEHHMW: Tponu3Mbl M HacTuu. [loryomeHue BOJbI, YITIEKHCIOIO Tra3a W MHUHEPAIBHBIX BEIIECTB
pacrenusimu. [Ipixanue pactenuid. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKH. TpaHCIOPTHBIE CHCTEMBI PACTECHHM.
Boeigenenue y pacrenuil. 3amuTta y MHOIOKJIETOUHBIX pacTeHui. Kyrmkyma. CpencTBa MacCMBHONM M XMMHYECKOM 3alllUTHI.
duroHIMAEL.

PaznpaxuMocTh 1 perynsuust y Opranu3mMoB. PaznpaxuMocTh U peryisinys y MHOTOKJIETOUHBIX pacTeHHil. POCTOBBIE BemecTBa
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1 UX 3HA4YCHUC

4.5

4.6

5.1

MHOroKJIETOYHBIE KHUBOTHBIE. B3aMMOCBS3b YacTe€ld MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMbI OPraHOB
MHOT'OKJIETOYHOTO opraHu3ma. OpraHusMm Kak eauHoe 1ernoe. 'omeoctra3. TkaHM KUBOTHBIX M 4YeJlOBeKa. THIBI KUBOTHBIX
TKaHEH: SMUTeNraabHas, COeUHUTEIbHAs, MbIIIIeYHast, HepBHas. OCOOEHHOCTH CTPOCHUS, (PYHKIIMI U pacIIOIOKEeHUs TKaHEH B

opraHax XMBOTHBIX U YCJIOBCKa

Opranel ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIMM OpPraHOB M CHUCTeM opraHos. Omopa Tema opraHu3MoB. CKeneTbl
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX UBOTHBIX. HapyXHbIll 1 BHYyTpeHHUN ckeneT. CTpOeHHE U TUIIBI COEMHEHMSI KOCTEH.
JIBMKEHNE MHOTOKJICTOYHBIX JXKMBOTHBIX. lIuTanme >kMBOTHBIX. IIuTaHMe NO3BOHOYHBIX XUBOTHBIX. JIBIXaHUE JKUBOTHBIX.
Koxxnoe npixanue. XKabepHoe 1 1ErouyHOE JAbIXaHHE.

JlpIxaHre NMO3BOHOYHBIX XMBOTHBIX. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS JIETKMX IMO3BOHOYHBIX >KMBOTHBIX. /IpIxaTenpHas
cucTeMa 4yesoBeka. MexaHu3M BeHTUIIALUUH JETKUX Y ITHUI] M MIIEKONUTAOMUX. TpaHCIopT BENECTB y OPraHu3MoB. TpaHcnopT
BEIIECTB y »KUBOTHBIX. KpoBeHOCHass cucremMa u €€ opranbsl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XUBOTHBIX. Kpyru
KpOBOOOpALIEHUs. DBOJIIOLIMOHHBIE YCIOKHEHHUS CTPOSHMsI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX XMBOTHBIX. BblieneHue y
opranus3moB. Brinenenue y xuBoTHbIX. CoKkpaTuTenbHble Bakyosun. Oprassl BbiieneHus. CBs3b MOJIOCTH TeNla ¢ KPOBEHOCHOM U
BBIIETIUTENIbHON crcTeMaMu. BpljieneHne y MO3BOHOYHBIX KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U HX
MIPOU3BO/IHBIE.

PasgpaxkxuMocTh U peryisauus y opraHu3moB. Pa3npakMMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB. Takcucel. Pa3npaxuMocTs u
perymusanus y MHOTOKJIETOUYHBIX pacTeHHU. POCTOBBIE BellleCTBa U UX 3HAYECHHUE.

Hepshas cucrema u pedaexkTopHas peryisins y MHOTOKJIETOUHBIX KUBOTHBIX. HepBHas cucrema u €€ oTAesnbl. DBOJIIOLUOHHOE
YCIIO)KHEHHE CTPOCHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.

PazpaboTtka anropuT™MoB U nporpamm st 3pPpekTUBHON HYHKIMOHATIBHON aHHOTALMU T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB,

MeTab0JIOMOB MHUKPOOPTaHNU3MOB, paCTCHHﬁ, JKHMBOTHBIX U YCJIOBCKA
OpPaHI/I3M YCJIIOBCKA U €ro 310pOBLC

OpFaHBI U CUCTCMBI OPraHOB YCJIOBCKA. OT)ICJ'IBI T'OJIOBHOT'O MO3Tra ITO3BOHOYHBIX >XHMBOTHBIX. PC(I)J'ICKC n pe(bneKTopHaﬂ Aayra.
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besycnoBuble U ycinoBHBIE peduiekchl. ['yMopanpHas peryisuus ¥ SHAOKPUHHAS CHUCTeMa >KMBOTHBIX M 4YeloBeka. JKemessl
SHJIOKPUHHOM CUCTEMbl U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOM M AHIOKPUHHOW cucTeM. ['mmoTanamo-

runodusapnas cucrema. Pednekc u pednexropnas ayra. besycioBHble v ycinoBHbIE pedieKChl

3ammTa opraHu3Ma oT Oojie3Her. IMMyHHas cucrtema denoBeka. KJIETOUHBI M TyMOpalbHBIM MMMYHUTET. BpoknEHHBIN,

5.2 NPUOOPETEHHBIN CcreM(PUISCKU HUMMYHHUTET. Teopus KiIoHanbHO-celekTuBHOTO nMMyHHTeTa (I1.Opmmx, @®.M.bepner,
C.Tonerasa). BocianurenabHbIe OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO MNMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU
5.3 KposeHnocHast cucrema u e€ opranbl. Ceple, KpOBEHOCHbIE cocybl U KpoBb. Kpyru kpoBooOpamienus. Pabora cepaua u eé
' perynanus
5.4 Hpixanue yenoBeka. Juddy3uss Ta3oB uepe3 MOBEPXHOCTh KIETKH. JlpIxaTenpHas cucTeMa 4eJoBeKa. JlpIxaTenmpHas
' MOBEPXHOCTh. Perynsuus npixanus. JprxarenbHble 00bEMbI
55 [TumeBapurenbHas cuctema yenoBeka. OTaesnsl NUIIeBapUTENbHOro Tpakta. [lumeBapuTenbHble xkene3sl. BHyTpunonoctoe u
' BHYTPUKJIETOYHOE MULIEBApPEHNE
5.6 [ToxpoBs! 1 ux nmpousBoanbie. Opransl BeieneHus. [louku. Ctpoerne n GpyHknmonnpoBanne HeppoHa. OUIbTpanus, CEKpeust
' 1 00paTHOE BCachlBaHHWE KaK MEXaHU3MbI PaOOThI OpraHoB BbiAeaeHNs. OOpa3oBaHUE MOYHM Y YETIOBEKA
5.7 JIBr>keHHe YenoBeKa: MplleuHas cuctema. CKeleTHble MBIIIIBI U UX padoTa. CTpoeHHEe U TUIIBI COSAMHEHUS KOCTEH
6 Teopus 3Bomronuu. Passutue xnu3Hu Ha 3eMie
OpomonmonHas teopus Y. Jlapsuna. IIpennocsiikyu BO3HUKHOBEHUs AapBUHU3MA. JKu3Hb 1 Hay4Has nearenbHocTs Y. JlapBuna.
JIBroKy1e cuibl 3BOIOIMM BUJIOB 1o Y. JlapBUHY (BbICOKas MHTEHCHUBHOCTh PAa3MHOXKEHHUS OpPraHU3MOB, HAcClleJCTBEHHas
6.1 M3MEHUYUBOCTb, 00pH0Oa 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOODP).
Odopmnenne cunterndecko Teopum sBomtonuu (CTD). HeltpambHas teopus sBomtonuu. CoBpeMEHHas 3BOJIOIMOHHAS
Ouosiorusi. 3HaueHHE HBOJIOLMOHHON TEOPUHU B (OPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUpa
6.2 [Tomynsimus Kak sjaeMeHTapHas elnHuLa 3BotoIud. COBpEeMEHHbBIE METO/bI OLICHKH T€HETUYECKOTO Pa3HO00pa3us U CTPYKTYPbI

HOHyTIﬂI.[PIﬁ. HN3Mmenenue I‘eHO(bOHIla MOITYJIAIUU KAaK 3JICMCHTAPHOC 3BOJIFONUOHHOC SABJICHUC. 3aKOH T'€HETHYSCKOTO PaBHOBCCHUA
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6.3

JIx. Xapau, B. Baitn6epra.

DOnemeHTapHble (HAKTOPHI (IBHUKYIIUE CHUIIBI) 3BOJIOLMU. MyTalMoHHbIH mpouecc. KomOuHaTHBHAS H3MEHUYMBOCTh. Jlpeiid
T€HOB — CJIy4aiiHble HEHAIpaBJICHHbIE U3MEHEHHUS YacTOT ajuiesield B momynsiuuax. D¢dekt ocHoBaTens. Murpauuu. M3onsauus
MOy reorpadudeckas (IpOCTpaHCTBEHHAs ), OMoIoruyeckast (pernpoayKTUBHAS).

EcrecTBenHbIi 0TOOp — Hampapistomuid ¢akrop 3Bomonnun. GopMbl eCTECTBEHHOTO 0TOOpa: IBMKYIIUHN, CTAOMIN3UPYIOIINH,
paspeiBaromuii (qu3pynTuBHEI). [To10BOI O0TOOP.

[IpucnocoO0aeHHOCT, OPraHW3MOB KakK pe3yibTaT MHUKPOIBOJIONUU. BO3HHUKHOBEHHE MPUCIOCOONEHUNH Yy OpPraHU3MOB.
Apomopdo3sl U mamoananrtauuu. llpumepsl npucnocoOneHuid y opraHu3moB. OTHOCHUTENBHOCTh IPUCIOCOOJIIEHHOCTH
OpraHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpa3oBaHme kak pe3yiabTaT MHKPOIBOMONMH. W3omsamus — kirodeBod (akTop
BugooOpazoBanud. Ilytu u  cmocoObl  BUAOOOpazoBaHus: — ajionarpuueckoe (reorpaduyueckoe), CHUMIATPUUYECKOE
(?KOJIOTMYECKOE), KMTHOBEHHOEY (TIOJIUIIONIU3aIus, THOpuAn3aius). JJIMTeTbHOCTh IBOJIIOIMOHHBIX TIPOLIECCOB.

MexaHu3mbl (OPMHUPOBAHUST OHOIOTUIECKOTO pa3HO00pas3usl.

Ponp 3BOMIONIMOHHON OHONOrMM B pPa3pabOTKE HAay4yHBIX METOJOB COXpaHEHHUs Oumopa3zHooOpa3us. MUKpPOIBOMIONMA U

KOSBOJIIONMUS ITapa3sUTOB U UX XO35CB. MexaHu3MBbI (I)OpMHpOBaHI/IH YCTOIZQHBOCTH K aHTUOMOTHUKAM U CITIOCOOBI 60pB6LI C HeH

Metoapl u3ydeHus MakposBoironuu. IlameoHTonmormueckue wmeronsl u3ydeHus oHBoironuu. Ilepexomnbie ¢opmbel u
(uIoreHeTuYeCKue psiJibl OpraHu3MOB.

buoreorpaguueckue meroasl n3yueHus 3Boiounu. CpaBHeHHe (Iopsl U (payHbl MATEPUKOB U OCTpOBOB. buoreorpaduueckue
obnactu 3emiu. BUIbI-3)HIEMUKHU U PETUKTHI.

OMOPHOJIOTHUYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUecKre METOAbl U3YYEHHsI SBOJIIOLUH. | eHeTnYeckne MeXaHU3Mbl 3BOJIIOLUH
OHTOT€HE3a U MOSBJICHMS HBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJOrMYHbIE M aHAJOTHYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U
aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHYECKHE, OMOXMMUYECKHE U MaTeMaTUYEeCKHE METOJbl M3yYeHHUs HBOJIONUH. ['OMONOrHyHbIe
reHbl. CoBpeMEHHbBIE METO/Ibl TOCTPOCHUS (PUITOT€HETHUECKUX JEPEBBEB.

XpOMOCOMHLIe MyTalll1 U 5BOJIFOIHUA 'CHOMOB.
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OO6u1re 3akoHOMEpHOCTH (TIpaBmIIa) 3Bomonnu. HeodbparuMocTs »BoIONMH. AanTUBHAs paauaius. HepaBHOMEpHOCTh TEMITOB

3BOJIIOIIUH

6.4

Hayunple rumoTe3sl MpOUCXOXKICHHS KU3HH Ha 3emie. AOuoreHe3 u nancnepmusi. JloHaydHbie MPEACTABICHUS O 3apOXKICHUH
KHU3HU (KpealuuoHM3M). ['MIoTe3a IMOCTOSHHOTO CaMO3apOoXkAeHUs >KU3HU U e€ ompoBepkeHue onbitamu O. Pemu, JL
Cnanmnannanu, JI. [Tacrepa. [Ipoucxoxienne »Ku3HU U aCTPOOUOIIOTHS.

OcHoBHbIE JTamnbl HEOpraHUYeckod »sBoimonuu. IlmanerapHas (reosjoruyeckasl) SBOMIOLUS. XUMHUYECKas HBOJIOLIUA.
AOWOTreHHBIN CHHTE3 OpraHNYeCcKHuX BerlecTB 3 Heopranudeckux. OmbiT C. Mumiepa u I'. FOpu. OGpa3oBanue moJIuMepoB U3
MoHoMepoB. Koaneparnas runoreza A.W. Onapuna, runores3a nepsuyHoro 0ynbona k. XonaeitHa, reHeTuueckas runoresa I
Ménnepa. Pubosumsl (T. Uex) u rumoreza «vupa PHK» V. TI'unbepra. ®opmupoBanue MemMOpaH U BO3HMKHOBEHHE
MIPOTOKJIETKH.

Uctopus 3emun u meroasl €€ uzyueHus. Mckomnaemple opranuueckue octatku. I'eoxponosorust u e€ Metoapl. OTHOCHUTENbHAS U
abCcoIOTHAS TeOXPOHONOTUs. [ e0XpoHOIOrnYecKast IKaia: 30HbL, SPbl, IEPUOABI, STIOXH.

Havanpubie sTambl opraHuveckod 5BojronuU. [losiBIeHHEe ¥ HBONMIONMS MEPBBIX KIETOK. OBOJIONUS MeTaboIu3Ma.
Bo3nukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHUKpPOOHBIE OMOIUIEHKM KaK aHajlor MEepBbIX Ha 3eMie COOOIIEeCTB.
CrpomaTonutsl. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxxaenne 3ykapuoT (cMMOHMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKICHHE BHPYCOB. [IponcxoxkieHHe MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUHN BhICIINX pacTeHud. OcHOBHBIE apoMop(o3bl pacTeHuil. Beixon pactenuil Ha cymy. IlosBinenue
CHIOPOBBIX paCTEHUI U 3aBoeBaHUE UMU cylin. CemeHHble pacTeHus. [IpoucxoxieHne IBETKOBBIX paCTEHUH.

OcHOBHBIE 3Tambl IBOIONHH KUBOTHOTO MUpa. OCHOBHBIE apoMOp(ho3bl KUBOTHBIX. BeHnackas dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbie KUBOTHBIE. JKU3HB B BojE. DBOONMS MO3BOHOUYHBIX. [IponcxoxaeHue
ampubuit w pentwimid. IlpoucxoxneHne MIEKONMUTAOMUX © 0Tyl [lpuHIMn KmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TTO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3Butue u3HU Ha 3emiie 10 3paM U MepuojiaM: apxei, MpoTepo30H, Maneo30i, Me3030i, kaitHO30i. O0mas XxapakTepuCTHKa
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6.5

KJIMMaTa U TCOJIOrMYCCKUX IMPOLCCCOB. IlosiBaeHUE M PaCHBET XapaKTCPHBIX OPraHU3MOB. YI‘HGO6pa3OBaHI/IeI Cro ycjioBusa u
BJIVSIHHEC Ha Ta30BBIM COCTaB aTMOC(bepBI.
MaccoBbie BBIMHUPAHHA — 3KOJOI'MYCCKUE KPHU3UCHI ITPOMIIOTO. HpI/ILII/IHBI n CICACTBUA MAaCCOBBIX BBIMHpaHHﬁ. COBpCMeHHBIP'I

IKOJIOTMYECKUI KPU3UC, €T0 OCOOCHHOCTH

Pazgensl u 3agaun anTpomonoruu. Mertonabl anTpornonorud. CTaHOBJIEHUE MNPEICTABICHUNW O IMPOUCXOXKICHUU YEIOBEKA.
CoBpeMEHHbIE HAYUHbBIE TEOPUH.

CxoncTBO uyenoBeka € JKMBOTHbIMH. CHCTEMaTH4eCKOe IIOJIOKeHUE uenoBeka. CBUAETENbCTBA CXOJCTBAa YEJIOBEKa C
KUBOTHBIMHU: CPaBHUTEIbHO-MOpQoIorudeckue, amMOpuoIorndeckue, (Hu3noNoro-OnoXuMuueckue, mnopeaeHueckue. OTauuus
YeJIOBEKa OT >KMBOTHBIX. [IpAMOXOXKIE€HNE M KOMIUIEKC CBSI3AHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra M BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBmwxynme cuibl ((pakTopbl) aHTpomoreHes3a: OuWolorndeckue, couuanbHbie. COOTHOIIEHHE OMONOTHYECKHX W COIMAIBbHBIX
(hakTOpOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJANM aHTPOIOreHe3a. ABCTPAJONUTEKU — JIBYHOTHE MPEIKH JroAeil. UenoBeK ymenblid, MepBble M3TOTOBICHUS
opyauil Tpyaa. UenoBek mpsMOXOANIUN W TIEPBBIM BBIXOJ JItoAeH 3a npeaensl Adpuku. Uenosek reipens0eprekuii — oommumii
IIPEIOK HEAHIEPTAIBCKOIO YEJIOBEKA U YeJIOBEKa pa3yMHOro. YenoBek HeaHAEepTaIbCKUM KaK BUJL JIFOJEH XOJIOAHOIO KIMMATA.
YenoBek pa3yMHBbIIi COBPEMEHHOTO THIA, JE€HUCOBCKUN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a NpejiesnaMu AQpuku.

DBOJTIOIHS COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSALUIX YeoBeKa. MyTallMOHHBIN TTpoliece ¥ MOJIMMOphU3M.
[TonynsoHHbIE BOJHBL, Ipeii( reHoB, MUrpanus U «3(p(EeKT ocHOBATEN » B MONYJSIUAX COBPEMEHHOT'O YEJIOBEKA.
Yenoseueckue pachl. [TonsaTre o pace. bosibiue pacel: eBporieonHast (eBpasuiickas), aBCTpano-HErpouiHas (3KBaTOpUabHasi),
MOHIOJIOUHAsA (a3uaTcKo-aMepHuKaHcKas). Bpemst u myTu pacceneHus 4eiaoBeKa IO IiaHeTe. EIMHCTBO 4enoBEYEeCKHX pac.
Hayunas HecocrosiTenbHOCTh pacu3Ma. IIpucrnocoGieHHOCTh YernoBeKka K pa3HbIM YCIOBHUSIM OKpysKawollen cpensl. BrnusHue

reorpaduyeckoil cpeabl U peiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YeTIOBEKa

OKOCHCTEMEI U OpUCynmure MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
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Metoasr 3xonoruu. [lomeBbie HaOMIOMEHUS. DKCIIEPUMEHTHI B IKOJIOTHUHU: MPUPOIHBIE W JabopaTopHbie. MoIEIMpOBaHUE B

AKOJIOTUU. MOHUTOPUHT OKPYKAIOIIEH CPEIbl: JTOKAIbHBIA, PETHOHATIBHBIN U II100aTbHBIHA

7.2

Okonorndyeckue (pakTopel M 3aKOHOMEPHOCTH HX JAercTBUs. Kiaccumdukanus sKonorndeckux (akTopoB: aOHMOTHUECKHE,
OouoTHueckue, aHTpornoreHHsle. OOLIMEe 3aKOHOMEPHOCTH JAEHCTBHs 3Kojioruuyeckux ¢akropos. [Ipasuno munumyma (K.
[npenrens, F0. JIn6ux). TonepaHTHOCTh. IBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue (axropbl. CBET Kak dKOIorndeckuid paxtop. JlelcTBUE pa3HBIX y4acTKOB COJIHEYHOTO CIEKTPa Ha OPTaHU3MBL
DKOJIOTrM4eCKHEe rPYIIbl PACTEHUI U )KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUTHajIbHas poiib cBeTa. DOTOneproIu3M.
Temmneparypa kak skonorudeckuil ¢akrop. [leiicTBue TemmepaTypbl Ha opraHu3Msbl. [loHKuWiIOTepMHBIE U TOMOHOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxHocTte Kak akonormdeckuii ¢axtop. Ilpucnocobnenusi pacTeHHWit K TOAep)kKaHHIO BoAHOTO OamaHca. Kmaccmbuxamms
pacTeHuii o OTHOWIEHUIO K Bozie. [IprcnocoOieHns )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO PEXKUMA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YIIHAs, [TOUYBEHHAs!, IIIyOMHHAs MOJINOYBEHHAs, BHYTPUOPraHU3MEHHAS.
OU3NKO-XUMUYECKHE 0COOEHHOCTH cpell 0OMTaHus opraHu3MoB. [Ipucrnoco6iieHuss OpraHu3MoB K )KM3HU B Pa3HBIX CpeAax.
buonoruueckue purmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOAUYHbIE PUTMBIL. [IpHcroco6IeHHOCTh OPraHU3MOB K
CE30HHBIM U3MEHEHUSM YCIOBUM KU3HU.

XKuznennole Gopmbl opranuzmoB. [loHsrtue o xu3HeHHOH ¢opme. KuzHeHHble (QOPMBI pacTeHM: JepeBbs, KyCTapHUKH,
KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: T'MJIPOOMOHTHI, T'€OOMOHTHI,
a’3poOHoHTHI. OCOOEHHOCTH CTPOESHUS U 00pa3a KHU3HU.

buotnueckue ¢dakropel. Buapl OMOTHYECKHMX B3aMMOAEHUCTBUI: KOHKYpPEHIMS, XWUIIHMYECTBO, CUMOMO3 M €ro (opMbl.
[TapazutusMm, Koonepauus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJIeOHNYecTBO). HeTpoduueckue B3auMoaenCTBUS
(Tonmueckue, popudeckue, padpuyeckue). 3HayeHHE OMOTUYECKUX B3aUMOJIEHCTBUMN JIJISl CYILIECTBOBAHUS OPraHU3MOB B CpeJie

oOuTanus. [IpuHIIMI KOHKYPEHTHOTO UCKIIOUEHUS

7.3

OKOJIOTHUCCKHE XapaKTCPUCTHUKU TONMYJIALUHA. HOHYJ'ISIHI/HI Kak OwoJiorndeckass cucrema. Poib HCOAHOPOOHOCTHU CPEALI,

¢buzmvyeckux OapbepoB M OCOOEHHOCTEH OHMOJIOTMH BHJIOB B (POPMUPOBAHUU TPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISITHH.
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OcHOBHBIE TTOKA3aTENH MOMYJISIUN: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYPA, POKIAEMOCTh, IIPUPOCT, TEMIT
pocTta, CMepTHOCTb, MUTpAIUSl.

DKojoruueckas CTpykTypa mnomyisiuu. OIlleHKa 4YHCIEHHOCTH momyssiiuu. JluHamMuka mnonyiasuud M e€ peryisius.
buotndecknii moTeHIMaN TMOMyaAuud. MonaenupoBaHUE AWHAMHKHU TOMyJsnud. KpuBble pocTa YUCICHHOCTH TMOIMYIISIIHU.
KpuBbie BbDKMBaHUS. Perynsius 4uCIEHHOCTH TOMYJISIIHA: poiib ()aKTOPOB, 3aBHUCSIIUX M HE 3aBHCAIIUX OT TUIOTHOCTH.
DKoJyioruueckue crparerud BunoB (r- u K-ctparerun).

[TonsTue 06 sKxonmoruyeckoil Huie Buaa. Mectooburanue. MHOoromepHas Mojenb 3konorndeckoid Humm J[x.M. XarunHcoHa.
Pa3mepsl skonornveckoi HumM. IloTeHunanpHas u peatn3oBaHHas HUIIIH.

Bun kak cucrema monymsiiuid. Apeansl BUIOB. BUIBI M WX )KM3HEHHBIE CTPATErHH. 3aKOHOMEPHOCTH TOBEICHUS M MUTPAIIHid

J)KUBOTHBIX. buojiornueckue nHBa3uu TYKECPOAHBIX BUIOB

7.4

CoobuecTBa opranu3MoB. buoneHos u ero crpykrypa. CBsi3u MexXJy OpraHM3MaMu B OMOLIEHO3€. DKOCHCTEMa KaK OTKpBITas
cucrema (A.Jlx. Tencnu). DyHKUMOHANbHbIE OJOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLIEHTBHI, KOHCYMEHTBI, PEAYLIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AduoTHueckue ONOKHM 3KocucTeM. IlouBBI M MBI B 3KOCHCTEMAX.
KpyroBopot BelecTB ¥ MOTOK S3HEPTUU B SKOCUCTEME.

OcHOBHbIE TIOKa3aTeNIN IKOCUCTEMbI. bruomacca 1 mpoayKius. DKOJOrHUeCKUe MUPaMUIbl Yucell, OMOMAcChl M SHEPTHH.
HamnpaBnenHbsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccud. IlepBUuUHBIE M BTOPUYHBIE CYKIIECCMM W HUX IPUYMHBL
AHTpOnOreHHblE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOmectBo. bruopasHooOpasue n MoaHOTa KPYyroBOPOTa BELIECTB —
OCHOBa YCTOMUYMBOCTH COOOILIECTB.

IIpuponnble 3K0cHCTEMBL. AHTPOIIOTEHHBIE IKOCUCTEMBI. ATrposKocucTeMa. ArporeHo3. Pa3nnuus Mexay aHTpOIIOT€HHBIMU U
IIPUPOJHBIMH dKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTteM. ['opoackas ¢opa u dayna. CuHaHTpOnM3aLMs TOPOACKON (payHbI.
buonoruueckoe M X03sIIICTBEHHOE 3HAYEHHE arpO’IKOCHUCTEM U ypOO3KOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3alMOJIEICTBUI OPraHU3MOB B DKOCHCTEMAX.

HepeHoc OHCPIrun MU BCHICCTB MCKAY CMCKHBIMU 3KOCHCTCMAMMU. Y CTOMYHBOCTh OpraHu3mMoB, HOHyJ'IHLII/Iﬁ 1 3KOCHUCTEM B
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YCIOBHUAX €CTCCTBCHHBIX U aHTPOIMOICHHBIX BO3I[CIZCTBHI>‘I

7.5

7.6

buocdepa — obmierutanerapaas 060y0ouka 3eMiid, TJE CYIIECTBYET WM CYIIECTBOBasa ku3Hb. YueHue B.M. Bepnanckoro o
6uocdepe. Obmactu 6nocdeps! u e€ cocran. Kuboe BeniecTBo Onocheps! 1 ero GyHKIUH.

3akoHOMEpHOCTH cymiecTBOoBaHHS Ouocdeprl. OcobeHHocTH Onocdepsl Kak TII00adbHOM 3KOCHCTeMBL. [lMHammuyeckoe
paBHOBecue B Omocgepe. KpyroBopoTsl BemecTB n OMOreOXMMHUYECKHE IMKIBI (Yriiepona, a3oTa). PUTMHYHOCTD SBIEHUH B
ouocdepe.

3onanbHOCT OWMOcdeprl. Ilonstne o Oumome. OCHOBHBIE OHOMBI CyIIM: TYHIpa, XBOWHBIE Jieca, CMEIIAHHBIE U
IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CaBaHHBI, TyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhs. Kilmmar, pacTUTEeNbHbIA M KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHNS )KUBBIX CUCTEM, OI[EHKA UX PECYpPCHOTO MOTEHIMAaNa U OMoCepHBIX (PyHKIIHIA

DKOJOTUYECKHEe KPU3WChI M WX NPHYUHBL BosmelicTBue yenoBeka Ha Owochepy. 3arps3HeHHe BO3AYIIHON cpenbl. OxpaHa
BO3JyXa. 3arps3HeHHe BOAHOU cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienune mnouBbl. OXxpaHa IOYBEHHBIX PECYPCOB.
W3MeHeHue Kaumara.

AHTpONOreHHOe BO3/IEHCTBHE Ha PACTUTENBHBIA M KUBOTHBIA MHp. OXpaHa pacTUTENBHOIO M KUBOTHOrO Mupa. OCHOBHBIE
MPUHLIMIIBI OXpaHbl npupoAasl. Kpacusie kHuru. Ocobo oxpansiemble npuponsie Tepputopun (OOIIT). boranuueckue canasl u
300JIOTUYECKUE TTapKH.

OCHOBHbBIE TPUHIMIBI YCTOHYHMBOTO Pa3BUTHUS UYEJIIOBEUECTBA U MPUPOJbl. PannoHambHOE MPUPOAONOIb30BAHUE U COXPAHEHHE

OMOJIOTHYECKOTO pa3Hoo6pa3I/151 3emim
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1. Buonorus, 10 xnacc/ Iaceunux B.B., Kamenckuii A.A., Py6uos A.M. u apyrue; noa pegakuueii Ilaceunuka B.B., AKponepHoe
obmectBo «M3marenscTBo «IIpocBenienne»

2. Buonorus, 11 knacc/ Iaceunuk B.B., Kamenckuii A.A., Py6iios A.M. u apyrue; nox penaxiueii [laceunnxa B.B., AkuuonepHoe

O6H.[€CTBO «31aTenbCTBO ((HpOCBeH_[eHI/IC»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. TepemoB A.B., ITerpocoBa P.A. buonorus. 10-11 knaccel. MeToaudeckoe mocodue st yuurtens (yriayOnaeHHbIH ypoBeHb) | [lerpocoBa
Penara ApmenakoBHa, TepeMoB Anekcanap BanentunoBuu, Muemo3una, 2023;

2. 0. A. Tlenensesa, 1. B. Cynuosa [loypounsie pa3padoTku no o6bieit ouonorun, M., «BAKO», 2017;

3.T. A. Anenbnuna, ®. K. AnensauH ['eneTrka B 3agauax. YuebHoe nocobue no kypcy 6uonoruu «I'mobycy, 2018;

4. ®I'OC xoHTpPOIBHO — U3MepUTENbHBIE MaTepuaibl 11 kinace, M., BAKO,2017

6. ®I'OC koHTpOIBHO — U3MEpUTENBbHBIE MaTepuaisl 10 knace M., «<BAKO», 2017;

7. B nomonip npenonasarento. buonorus. Opranuszanus KOHTpoJis Ha ypoke. KoHTponbHO-u3MepurensHble MaTepuansl. 10-11 kiacc.
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Bonrorpan. U3n. «Yuurensy, 2017;
8. I'. U. Jlepuep. buonorus. Jx3amenanronHsle Bapuantsl 2021, 131arenscTBo «KkeMo», 2019;
9. T. B. Hukutunckas, E. B. benoropuesa, T. JI. beamarepusix. DddexkruHast moaroroka k EI'D buonorus. OO0 H3naTenbeTBo «IKCMOY,

2019.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

https://uchi.ru/

http://school-collection.edu.ru/
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