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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yue6HOMY mpeamety "buonorus” (manee - OMONIOTHS) HA YPOBHE CPETHETO
obmiero oopazoBanus pa3paborana Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3
«O06 oOpazoBannu B Poccuiickoit ®epepanum»y, ®I'OC COO, Konmenmuu mnpenomgaBaHus
ydeOHoro mnpeamera «bruoorus» U OCHOBHBIX MOJIOKEHUN (heaepanbHOoil pabodeil mporpamMmbl
BOCITUTAHHSI.

VYueOnblii npeamet «buonorusp» yriyonéunoro ypoHs nuzyuenus (10—11 kiaccer) sapisercs
OJIHUM U3 KOMIIOHEHTOB MpeaMeTHOW obnactu «EcTecTBeHHO-Hay4Hble TpeamMeThl». CoraacHo
nosocxkeHusiMm GI'OC COO mnpoduiibHbIe y4eOHBIC MPEAMETHI, M3ydaeMble Ha YIiyOJIEHHOM
YpOBHE, SIBIAIOTCS crocodoMm auddepeHnnanun oOyuyeHuss Ha YpOBHE CpeIHero ooOIero
00pa3oBaHMs U MPU3BAHBI O0ECTIEYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM, CPEIHUM
o0mmmM, cpeaHuM NpodeCCHOHAIBHBIM U BBICIIMM 00pa3zoBaHuEeM. B To ke Bpemsi KaK[Iblil U3
THX Y4YeOHBIX TPEIMETOB JIOJDKEH OBITh OpPHUEHTHPOBAH HA MPHOPUTETHOE pEIIeHHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PA3BUBAIOIIMX 3a]a4, CBA3aHHBIX C MpoQopHeHTaLHeH
o0y4aroluxcsi U CTUMYJUPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAy4yHOrO 3HaHUf,
CBSI3aHHOTO C OMOJIOTHEN, METUITMHOMN, 9KOJIOTHEH, ICUXOJIOTHEH, CHOPTOM HIJIK BOCHHBIM JIETIOM.

[Iporpamma 1o yue6HOMY npeamety "buonorus" maét mpeacTaBieHre O 1edu U 3a1adax
U3y4eHUs yaeOHOro nmpeamera «bruonorus» Ha yriryoJI€HHOM YpOBHE, ONPEAeTseT 00s3aTeIbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJAEpXKaHHe, €ro CTPYKTYPUPOBAaHUE IO pasfielaM U TeMaM,
pacrpeneneHue 1o KiaccaM, peKOMEHYeT MOC/Ie0BaTEIbHOCTh U3yUeH s y4eOHOro MaTepuasia
C yu€TOM MEXIIPEJAMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM YydeOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamme mo OMOJIOTUU pealn30BaH MPHUHIIUIL
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHWs,
Onarogaps 4emy IpoCMaTpPUBACTCS HAMPABICHHOCTh HA MOCIEAYIOIIEE PA3BUTHE OHMOIOTHUECKHUX
3HAHWUW, OPUEHTHPOBAHHBIX Ha (HOPMHUpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
9KOJIOTUYECKOTO MBIIIJICHUS, NPEICTAaBICHUNH O 370pOBOM o0Opa3e JKM3HU, HAa BOCIHMTaHHUE
OEpEKHOT0 OTHOIICHHSI K OKPY>KaroIel mpupoaHOi cpene. B mporpamMMe mo OGHOJIOTHH TakkKe
MoKa3aHbl BO3MOXKHOCTU yuyeOHoro mpeamera «buonorus» B peanuzanuu tpedoBanuit ®I'OC
COO k m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM pe3yJibTaTaM 00yUYeHUs U
B (hopMHpOBAaHUN OCHOBHBIX BHUJOB yUeOHO-TIO3HABATEIHLHOU AEATEIHLHOCTH, 00yYaIOMUXCS 10
OCBOCHHMIO COJIEp’)KaHUsI OMOJOTMYECKOrOo O00pa3oBaHUsS Ha YPOBHE CpPEIHET0 OOIIEro
o0Opa3oBaHusl.

VYuebHblit npeamer «buonorus» Ha ypoBHE CpeaHero oOmiero oopa3oBaHHs 3aBEpIIACT
Ouonoruyeckoe 0Opa3o0BaHUE B IIKOJE M OPHEHTHPOBAH Ha PACIIMPEHHE U YIITyOJieHHe 3HAHUM
00yyaroImuxcs 0 *KHUBOH IPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOT U
U OWOJIOTUH DPAa3BUTHSA, TCHETHKH, CEJEKIMH, OWOTEXHOJIOTHH, OSBOJIIOIMOHHOTO YYCHUS W
9KOJIOTHUH.

N3yyenune yuebnoro npenmera «bruonorus» Ha yriayOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJrOTOBKY 00YyYaIOIMIKXCS K MOCIEIYIOIIEMY MOJTyUYeHHIO OMOJIOTHYECKOTO 00pa30BaHMs B By3axX
¥ OpraHM3alsiX CpeaHero mnpodeccnoHanbHOro oOpa3zoBaHus. OCHOBY €ro cojepiKaHUs
COCTaBIJIIET CUCTEMa OHMOJOTMYECKUX 3HAHMUHN, MOJTYYCHHBIX IMPH H3YYCHHH OOYYaIOLUIMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pPa3/eioB OHMOJOTMH Ha YPOBHE OCHOBHOTO OOILIETO
oOpasoBanus, B 10—11 xmaccax 3T 3HaHUS MOMYYarOT pa3BUTHE. Tak, pacIIMPEeHbI U yTIyOJIeHbI
Ononornyeckue 3HaHHWS O PACTCHUAX, KUBOTHBIX, TpHOax, OaKTepUsIX, OpraHU3Me YelOBEKa,
O0IMX 3aKOHOMEPHOCTSX IKM3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTMYECKHE CBEICHUS



NPUKIATHOTO UM MOMCKOBOI'O XapakTepa, KOTOpPbIE MOXKHO HCIIOJIb30BATh KAaK OPUEHTHUPHI s
nocleyomero Beidopa npodeccun. Bo3zMokHa Taxke MHTErpanus OMOJOTHYECKUX 3HAHUM ¢
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, MTOTYYCHHBIMU 00YYAIOIIUMUCS NIPU U3yUYeHUN (DU3UKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTtypa mnporpammbl mo ydeOHoMy mpenmMery "buonorus" orpakaeT CUCTEMHO-
YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOJbl K H3ydeHHUIo Ouosoruu. COrjgacHO MM, H3y4yaroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTE€pPHbIE JJIsl )KMBBIX CHUCTEM Pa3HOI'0 YPOBHS OpPTraHU3ALNU,
9BOJIIOLMM OPraHUYeCKOro Mupa Ha 3emie, COXpPAaHEHHUs OMOJIOTMYECKOro pa3HOOOpa3us
wiadetsl. Tak, B 10 kiacce u3ydaloTcs OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOM Ownosioruu,
SMOPHOIOrUY M OMOJOrMU Pa3BUTHUS, TEHETUKU U CEIEKIMU, OMOTEXHOJIIOTUU U CUHTETUYECKOM
OMOJIOTMM, aKTyaJIU3UPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHHKE, 300JI0TMH, aHATOMMUH,
¢uznonorun yenoseka. B 11 kimacce u3ydaroTcs 3BOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUU U
ydeHue o ouocdepe.

VYuebubiii npeamer «buonorus» mnpuzBaH 00ECHEYUTh OCBOCHUE OOYYAIOIIUMUCS
OMOJIOTMYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB W IPAaBHUJ, JIEXKALIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOT000pasuu U
O0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJSALNH, OHUOLIEH03a, SKOCHCTEMBI, O BBIAAOIIUXCSA
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHOJOrMH, TPUKIAIHBIX acMEKTax
Ouosiornyeckux 3HaHWM. [l pa3BUTUS M MOJJEpKaHUs MHTEpeca, 00ydaromuxcss K OMOI0ruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOT0 MaTepraia B COIEpKaHUH MPOTrPAMMBI IO
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS M PA3BUTHUA TOW WIM HMHOU
o0iacTi OMOJIOTHH, BKJIAIOM OTEUYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PElICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yueOHoro npeamera «buonorus» Ha yriry0i€HHOM YpOBHE — OBIIAJIEHUE
00yYarolKUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPraHU3alMM KHUBBIX CUCTEM
Pa3HOT0 paHra v NpuoOpeTeHNne YMEHUI UCII0JIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUHU UHTEpECA K
ornpenen€HHON 00sIacTH MPOopECCUOHATBLHON J1eATEIbHOCTH, CBA3aHHOW C OHONOrued, WiM K
BbIOOPY yu€OHOT0 3aBe/IeHHs Ul IPOJOJIKEHHS OMOJIOTHYECKOr0 00pa30BaHMUs.

JlocTiokeHue e u3ydeHus ydeOHoro npenmera «buomorus» Ha yriayOnéHHOM ypoBHE
o0ecreunBaeTcsl peLIeHneM CIeAyIOIINX 3a/1a4:

OCBOCHHE 00YYAIONTUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUHN: 00 OCHOBHBIX OMOJIOTHUECKUX
TEOPHSAX, KOHIICTIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IMPaBUIAX, COCTABISIONINX
COBPEMCHHYIO E€CTCCTBCHHO-HAYYHYIO KapTHHY MHUpPA;, O CTPOSHUH, MHOTrooOpasuu u
OCOOCHHOCTSIX OHMOJIOTHYECKHX CHCTeM (KJIeTKa, OpraHW3M, MOMYJISAIUs, BHUJ, OHOTEOIICHO3,
o6uocdepa); 0 BBIAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH,

O3HaKOMJICHHE  OOydalommxcsi C  METOJAaMH  [O3HAHWUSA  JKUBOW  NPHUPOJIBIL:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJIETOUYHOW OMOJIOrHH,
3M6pI/IOJ'IOFI/H/I 1 OMoJIoruu pa3BuUTHA, TCHECTUKU U CCJICKIHNHU, OMOTEXHOJIOTUM U CUHTETUYECKOMN
OMoJIOTUH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSTENIHOTO  MPOBEICHHUS
OMOJIOTUYECKUX WCCIECOBAHUN B JIa0OpaTOpMu W B MpHpoJe (HAOIIOJCHHWE, H3MEpEHHeE,
9KCTIEPUMEHT, MOJICIINPOBAHUE);

OBJIaJicHHEe OOYYaIOIMMHUCA YMEHHUSMHU: CAaMOCTOSITEIbHO HAXOAWTh, AHAIU3UPOBATH U
UCIIOJ30BaTh OMOJIOTUYECKYIO HH(OPMAIINIO; TIOJIB30BATHCSI OMOJIOTUYECKOM TEPMUHOJIOTHEH U
CUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/1Y pa3BUTHEM OHUOJIOTUU U COLIMATTbHO-9KOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MPoOIeMaMH YeJIOBEUECTBA; OLIEHUBATH ITOCJICCTBUS CBOECH JESATSIILHOCTH 110
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OTHOIIEHHIO K OKpYXKarolled NpUPOTHON cpene, COOCTBEHHOMY 3/I0POBBIO U 370POBbBIO
OKpYXaloIMX JI0/Iei; OOOCHOBBIBaTH M COOJIIOAaTh MEpbl MPO(UIAKTUKA HH(EKIIMOHHBIX
3a0o0JeBaHM, MpaBUJa TOBEJACHUS B NpPUPOAE M obecredeHuss O€30MacHOCTH COOCTBEHHOM
KU3HEICSITEIbHOCTH B YPE3BBIYAMHBIX CHUTyalUsIX MPUPOJHOIO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 0071acTH OMOJIOTHH;

pa3BUTHC Y 06yqa}omnxc;1 HHTCJUICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEH B nponecce
3HAKOMCTBa C BbIJAIOIIUMUCA OTKPBITHUAMHU U COBPCMCHHBIMH HCCICOAOBAHUAMU B 6I/IOJ'IOFI/II/I,
peuacMbIMU  CrO HpO6HeMaMI/I, MCTO,HOHOFHCﬁ OMOJIOrHYECKOI0 HUCCIICAOBAHUA, IIPOBCACHUA
OKCIICPUMCHTAJIBHBIX PICCJ'IGI[OBZlHI/Iﬁ, peIICHUA OMOJIOTUYCCKUX 3aaa4, MOACIIMPOBAHUA
OMOJOTMYECKUX 00BEKTOB U IIpoucCCoOB;

BOCIIUTaHHUE Y OOy4YaOUIMXCsl IEHHOCTHOIO OTHOILLEHMs K JKUBOW MPUPOJE B LEIOM U K
OTICNbHBIM €€ OO0beKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJOTHYECKOH, TEeHETHYECKOU
IPaMOTHOCTH, OOILIEH KyJbTypbl MOBEAEHUS B MPUPOJAE; MHTETPALMU €CTECTBEHHO-HAYUYHBIX
3HAHUI;

npuoOpereHne 00yyaroIMMHUC KOMIIETEHTHOCTH B PAllMOHAIBLHOM MPHPOJIOTIOIB30BAHIH
(cobmoneHne mpaBWJI MOBEACHUS B TNPUPOJE, OXPaHbl BUAOB, SKOCHUCTEM, Ouocdepsr),
COXPAaHEHUHM COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0POBbSl OKPY)KAIOUIMX JHOAEH (CoOmoneHust mep
npodrtakTuku 3a00JIeBaHUH, 0OeCTICUeHHE O€30MTaCHOCTH KU3HEACSITEIIbHOCTH B YPE3BhIYaTHBIX
CUTYaIMAX NPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHHsI OMOJIOTHUECKUX
3HAHWUM U YMEHUH B MOBCEHEBHOM )KU3HH;

CO3/laHWE YCJIOBHH JUIsI OCO3HAHHOTO BBIOOpAa OOYYAIOIIMMUCS WHAWBUIYAIBHOM
00pa30BaTeIbHOW  TPAeKTOPHM, CIOCOOCTBYIOLIEH MoOcCieayomeMy HpoQeccnOHaIbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUM C HWHAUBHUAYAJIbHBIMHU HWHTEpPCCAaMU U HOTp€6HOCT$IMI/I
peruoHa.

OO0rmee 4yuciIO0 4YacoB, OTBEACHHBIX HA M3yUYCHHE OHWOJOTHM Ha YIIIyOJICHHOM YypOBHE
cpenHero oomero oopasosanusi, coctaBusieT 204 yaca: B 10 xmacce — 102 gaca (3 gaca B HeJelno),
B 11 xmacce — 102 gaca (3 gaca B Henemo).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEICTB 00yUEHHUS OMOJIOTUH OCYIIECTBIISCTCS
¢ y4éToM crienuuKd ero CoAepKaHHs U HAIMPAaBICHHOCTH Ha MPOJOJIKEHHE OHOIOrHYeCKOro
00pa3oBaHMs B OpraHU3AIMAX CPETHETO MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIIOBHEM IPH OOy4YEeHUH OMOJIOTHHM Ha YTIIyOJIEHHOM YpOBHE SBIISETCS
npoBeZieHue Ja0OpaTOpHBIX W TpakTHYeckux pabor. Tarxke ywactue O0Oydaromuxcst B
BBITTOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENILCKUX pabOT, TEeMAaTHKa KOTOPBIX OTMpeAeIsIeTCs
yUYHUTEJIEM Ha OCHOBE UMEIOLINXCS MaTepPHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPHPOIHBIX
YCJIOBUU.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Copep:xaHue  IPOrpaMMbl,  BBIIEJICHHOE KYPCUBOM, HE BXOAUT B  IMPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buosorusi kKak Hayka

COBpeMeHHaﬂ OMOJ0rUs — KOMILJIEKCHAs HaykKa. KpaTKaSI HUCTOpUs pa3BUTHA OMOIOTHH.
buonorunueckue HaYKH W H3YyYaCMbIC HMHU HpO6J’I€MI>I. qDYHI[aMeHTaJIBHI)IC, IMPUKJIAAHBIC U
IIOHMCKOBBIC HAYYHBIC UCCIICAOBAHM B OMOJIOTHH.

3HaueHue Ouosiornu B (OPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOUH KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6uonorueil. 3HaueHre ONOTOTUH B TPAKTUUECKOH AEITEITBHOCTH
YEJI0BEKa: MEIMLUHE, CEIbCKOM X0351MCTBE, IPOMBILIIEHHOCTH, OXPaHE MTPUPOIBI.

JdeMoHcTpanun
Hoprpetsl: Apucrorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. apseii,
I'. Mennens, B. W. Bepnaackuii, WM. II. IlaBnos, WM. W. Meunuxo, H. W. Basunos, H.

B. Tumodeer-Pecorckuii, [x. Yorcon, ®. Kpuxk, /. K. benses.

Tabmuus! u cxemsbl: «CBs3b OMOJIOTHU C APYTUMH Haykammuy», «CucteMa OHOIOrHYecKux
HAYK».

Tema 2. ’KuBble cucTeMBbI M UX H3yYeHUE

JKuBbie cucTeMbl Kak MpeAMET u3ydeHus: onosorun. CBONCTBA KUBBIX CUCTEM: €UHCTBO
XMMHUYECKOTO COCTaBa, IUCKPETHOCTh U 1LEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPTaHM3aIUs, CAMOBOCIIPOM3BEJICHUE, Pa3IpakUMOCTbh,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBIH,
OpraHU3MEHHBIH, MOIYJISIUUOHHO-BUA0BOM, 3KOCUCTEMHBIN (OMOTreOICHOTHYECKHIA),
o6uocoepnsiii. [lponeccsl, npoucxoasimue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH KHUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepud. Hayku, u3ydaromiye >KMBbIE CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3aLUH.

Nzyuenue xuBbix cucreM. Meroasl Ouosornueckoil Hayku. HaOmronenue, mamepenue,
JKCIIEPUMEHT, CHCTEMaTu3alus, MeTaaHanu3. [loHaTue o 3aBUCMMOM U HE3aBUCUMOU
nepemeHHoil. [lmanmpoBanne »skcnepumenrta. [loctaHoBka u mpoBepka rumote3. Hynesas
runotesa. [ToHsTHe BBIOOPKH U €€ J0CTOBEpHOCTh. Pa3dpoc B Ouonornueckux aAaHHbIX. OleHKa
JIOCTOBEPHOCTH TMOJYYEHHBIX Pe3yibTaTOB. [IpUYMHBI MCKAKEHUS PE3yJIbTaTOB dKCIEPHUMEHTA.
[ToHsATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabmuuel u  cxembl: «OCHOBHBIE NpPU3HAKH KU3HW», «buonornyeckue CUCTEMBD,
«CBoiicTBa KMBOW MaTepun», « YpOBHU OpraHU3alliu KUBOU NIPUPOAbD, « CTpOEHNE JKUBOTHOM
KJIETKI», « TKaHH )KMBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOT0 OpraHu3May, « buoreoneHos»,
«buocdepay, «MeTobl U3yUSHHS KUBOK PUPOIBI».
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O6opynoBanue: 1aboparopHoe  00OpyJIOBaHWE Ui  MPOBEACHUS  HAOIIOACHHIA,
W3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb30BaHuEe Pa3NUYHBIX METOJOB MPU HM3YYEHHM >KUBBIX
CUCTEM.

Tema 3. buosorus Kierku

Krnetka — cTpykTypHO-QYHKIMOHANbHAS €IMHUIA KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pabotel P.I'yka, A.JleBenryka. Knerounass teopus (T.IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUH.

MeToapl MOJEKYJISIPHOM W KJIETOYHOM OHOJIOTMH: MHMKPOCKONUS, XpomaTtorpadus,
anekTpoope3, METOJ  MeueHbIX aToMoB, AuddepeHnuanbHoe  LEeHTpU(yrupoBaHue,
KyJIbTUBAPOBAHUE KIIETOK. /3yuenue @ukcuposannvix KIemox. DneKTpoHHas
MUKpockonusi. Kongokanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyieHue Kiemox.

JdemoHcTpauuu

[Moptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuibl 1 cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIN MUKpockom», «Mcropus
pa3BUTHUS METOJOB MUKPOCKOIIUI.

OO0opyioBaHMe: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX U
OaKTepUaIbHBIX KIETOK.

IIpakTuueckas padora «/I3ydyeHne MeTOJOB KIETOYHOW Oumomoruu (xpomatorpadus,
anexTpodopes, nuddepennuanbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckas opranusanus KJI€TKHU

XUMHUYECKUI COCTaB KIIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOdJIeMeHThI. Bona u e€ poib
KaK pPAaCTBOPUTENS, pEareHTa, yY4YaCcTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETYIIALHNN.
MuHepalibHbI€ BEIIECTBA KJIETKH, UX OMOJIornyecKasi poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeliecTBa KieTku. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiyiekynbl. [lepBuunas cTpykrypa Oeiika, NmenTHIHAs
CBs3b. BTopuuHas, TpeTuyHas, 4eTBEpTUYHAs CTPYKTyphl. JleHartypauus. CBoiicTBa O€IKOB.
Knaccudukanms 6enkoB. buonornueckue GyHKnu 0enKkoB. [lpuonul.

VYrneBoasl. MoHOcCaxapuipl, JUCAXapuabl, OJUTrOCaxapuabl W monucaxapuasl. OOmmid
IUIAH CTPOEHUs U (U3NKO-XMMHMUYECKHE CBOIcTBa yrieBonoB. buonorndeckue ¢QyHKIMU
YIJI€BOJIOB.

Jlumuael.  T'mapodunbHO-ruapodobHbie  cBoiictBa.  Knaccudukanums — aunumos.
Tpurnunepuasl, Gocoaumubl, BOCKH, cTepousibl. buomornueckue Gpynkiuu nunuaos. Obmume
CBOMCTBAa OHMOJOTMYECKMX MEMOpaH — TEKy4YecTh, CIHOCOOHOCTh K CaMO3aMBIKAHUIO,
HOJTYTIPOHHUIIAEMOCTb.



Hyxneunosbie kucnotsl. JJHK n PHK. Crpoenne HykiienHOBBIX KHCa0T. HykieoTusl.
[Tpunuun xommuieMentapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitnas crumpais.
Mectonaxoxaenue u ononorunueckue Gpynkuuu JJHK. Buast PHK. ®ynkuuu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B mosiekysne AT®. buonornueckne
¢yakiuu  AT®. BoccTaHOBICHHBIE TIEPEHOCUMKH, UX (yHKOHM B  KIeTKe. /[pyeue
HYKIeo3uompugocgamol (HT®). CexBeHHpOBaHUE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorus: OMOXMMHUYECKHE U OMO(PU3NYECKUE UCCIEIOBAaHHUS COCTaBa U
IPOCTPAHCTBEHHOM CTPYKTYypBl —OuOMOINeKyd. Mooderuposanue cmpykmypvl U  QyHKyuil
buomonexyn u ux komniexkcos. KomnvromepHulii Ou3aiin u Op2aHuieckuti Cunmes OUOMONIEKYL U UX
HeNnpUpOOHbIX AHANO208.

JdeMoHcTpanun

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ©. Crnrep,
C. [Ipy3unep.

[lnarpammel: «Pacnpenenenne XMMHUYECKHX JJIEMEHTOB B HEXUBOM  IPUPOJIEY,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIEY.

Tabmuuel u cxemsl: «Ilepuoanueckas Tabiuna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABY, «BemecrBa B cocTaBe oOpraHusmMoB», «CTpoeHHE MOJEKYNbl OelKay,
«CTpyKTYpbl 0O€nKOBOW MOJEKyIb», «CTpoeHHEe MOJEKYJ yriaeBoJoB», «CTpoeHHEe MOJIeKyIl
aununoBy, «HykiiennoBble KUCTOTHIY, «CTpoeHre MoeKyIbl ATO».

Ob6opynoBanue: XMMUYECKas MOCy1a U 000py10BaHHE.

JlabopaTopHnasi pa6oTa «O0HapyXeHHE OSIIKOB C TOMOIIHIO KAYECTBECHHBIX PEAKITUI.

JlabopaTopnasi padora «lccienoBanyue HyKIEHHOBBIX KUCIIOT, BBIIECIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tumnel KIETOK: dyKapHOTHUECKass M MpokapuoTHyeckas. CTpyKTypHO-(yHKIIMOHATbHBIE
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHUEeCKOW KkieTku. Kierounas crTeHka OakTepuii W apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre u pyHKIIMOHUPOBAHHE dyKapUOTHYECKOM KiIeTkH. [Inazmarnyeckas memOpana
(mna3manemma). CTpyKTypa Iula3MaTH4eckoidl MeMOpaHbl. TpaHCIOPT BEHIECTB  4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddysus, obnery€éHnas auddysus), aKTUBHBINA
(TepBUYHBIA M BTOPUYHBIN akTHBHBIA TpaHcmopT). [lomynponumaemocts MeMmOpansl. Pabora
HaTpUN-KAJIMEBOT0 HAacoca. DHIOLUUTO3: MMHOLUTO3, (paronuro3. Dk301uTo3. KinerouHas cTeHka.
Ctpykrypa 1 GYHKIUH KIETOYHOI CTEHKH pAaCTEHHA, TpuOOB.

Hurommazma. [uto3zonb. Lutockener. J[Buxkenune umtomiazMbl. OpraHoubl KIETKH.
OnHoMeMOpaHHBIE OpraHOWIbl KIETKHU: dHAoazMatudeckas cets (OIIC), anmapart [Nombmxu,
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JU30COMBI, UX CTpoeHHE M (PyHKUUH. B3anMOCBSA3b OJHOMEMOpAHHBIX OPTraHOWIOB KIIETKH.
CtpoeHue TpaHyJIsIpHOTO peTHKyiyma. Mexanusm mnanpasnenuss 6eakoe 6 OIIC. Cuntes
pacTBopuMBIX  OenkoB. CuHTE3  KJIETOUHBIX MeMOpaH. [nmaakuii  (arpaHyssIpHBIN)
SHJAOIUIa3MaTHUecKuil peTukyinym. CekpetopHas QyHkuus anmapata [onbmxu. Moouguxayus
benxos 6 annapame I'onvoaxcu. Copmuposka b6enrkos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KileTok. Kiterounsiii cok. Typrop.

[TosryaBTOHOMHBIC OPTaHOWBI KIETKH: MHUTOXOHIPHH, IUIACTHIBL. [Ipoucxodicoenue
mumoxonopuui u naacmuod. Cumbdbuocenes (K.C. Mepesxckosckuu, JI. Mapeynuc). CtpoeHue u
(YHKIIMM  MUTOXOHIPHWA © IUIacTUA. [lepBUYHBIE, BTOPUYHBIE U CIIOKHBIC ITUTACTHIBI
(DOTOCHHTE3UPYIOMIMX DYKApHOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JICMKOIUIACTBHI  BBICIIUX
pacTeHui.

HememOpannsie opranousisl kietku CTpoeHne U pyHKIUN HeMeMOpaHHBIX OpraHOUIOB
KIeTku.  Pubocomel. Ilpomesxcymounvie  unamenmoi.  MukpodunaMeHTbl. AKmMuHoBble
Mukpogunamenmoi.  MpIllICUHbIE  KJICTKH. AKMUHOBblE ~ KOMHOHEHMbl — HeMblULeUHbIX
knemok. Mukpotpy6ouku. Knetounsrii neatp. CTpoeHHEe W JIBWKCHHE XI'YTUKOB M PECHUYEK.
MuxkpoTpy0Oouku nurtoriasmsl. Llentpuons. berku, accoyuuposannvle ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopmvie 6enku.

SAnpo. Obonouka siapa, XpoMaTHH, KapHoIlia3Ma, SIPbIIIKH, UX CTPOEeHUE U (YHKIUH.
Snepublii 6enkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACIOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. beaku XpomMaTHHA — TUCTOHBL. Junamuxa sdepHou
06010uKU 8 MUmo3ze. HoepHulii mpancnopm.

Knerounbie  BkmtoueHus. CpaBHHUTENbHAas  XapaKTEPUCTUKA  KJIETOK  JYKapHOT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu
[optpeTtsl: K.C. MepexkoBckuit, JI. Mapryuc.
Tabmuubl u cxembl: «CTpOEHHE DYKAPUOTHUECKOW KIETKW», «CTpOeHHEe IKHUBOTHOM

KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHJIpUN», «SAnpo», «CtpoeHune
NPOKapUOTUYECKON KIETKI».

O6opy10BaHKE: CBETOBOM MHUKPOCKOI, MUKpOIpENnaparbl PacTUTEIbHBIX, KHUBOTHBIX
KJICTOK, MUKpOTIpenapaTsl OaKTeprUaibHbIX KIETOK.

JlabopaTopHasi padora «/3ydyeHne cTpoeHUs KJIETOK Pa3IuyHbIX OPraHU3MOB.
IpakTuyeckasi padora «/3yueHrue CBONCTB KIIETOYHOU MEMOpaHBI».

JlabGoparopHas padora «lccienoBanue mia3Monn3a 1 JeIa3Moii3a B PaCTUTEIbHBIX
KJIETKax».

IIpakTuyeckasi padora «/3yueHne qBUKEHUS LIUTOIUIA3MbI B PACTUTENIbHBIX KIETKAX).
Tema 6. O0MeH BeniecTB U NMpeBpalleHUe JHEPTU B KJIeTKe

AccuMWISIMSA U TUCCUMIISIINAS — JABE CTOPOHBI MeTabonn3Ma. THumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepoTpoHBINA. YyacTue KUCcIopoaa B OOMEHHBIX MpoLeccax. DHEPreTHIECKoe
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oOecnieuenue kietTku: npespaiieHne AT® B 00MeHHBIX mporeccax. @epMeHTaTUBHBINA XapakTep
peakIuii KIIeTo4Horo Merabonusma. GepMEHTHI, X CTPOEHHE, CBOMCTBA U MEXaHU3M JICHCTBHS.
KodepmenTsl. OTanuust GepMEeHTOB OT HEOPTaHUYECKUX KaTaJu3aTOPOB. BeslKu-aKTUBATOPHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTAaTHUBHBIX peaKIMid OT pa3iIHyYHbIX
(hakTopoB.

[lepBUYHBIN CHUHTE3 OPraHUYECKUX BEIICCTB B KieTke. DOTOCHHTE3. AHOKCUCCHHbIL U
oKcuceHmbvlll  pomocunmes y  6axkmepuil. Ceemocobupaiowue nueMeHmsvl U  NUSMEeHmbl
peaxyuonHoz2o yenmpa. Ponp xmopormnactoB B mporecce potocunTeza. CBeToBas U TEMHOBAS
tbazpl. @omoovixanue, Cs, Co. u CAM-munvt ¢pomocunmesa. TIpomyKTUBHOCTh (DOTOCHHTE3A.
Brnusinue pa3nuyHbix pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPU(PHUIHPYIOIINE
OakTepuH, keae300aKTepun, cepodaKTepun, BOJOPOIHbIE OaKTepuu. 3HAUCHHE XeMOCHHTE3A.

AHaspobHbIe opranu3mbl. Buasl Oposkenus. [IpoaykTel OpoKEeHUST M UX HCIOIb30BaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHH W BO3OYIUTEIH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. JTallbl dHEPreTHUecKoro odmeHa. I[loAroToBUTENbHBIN ATarl.
['mukonus — 6ecKucIopoaHOE PACLIEIIEHUE TIIIOKO3bI.

buonornueckoe okuciaeHue, WK KIETOYHOE JAbIXaHUE. POb MUTOXOHAPHI B IpoLECCax
OHMOJIOTrHYECKOr0o OKHCJICHUSI. [uknnueckue peakiuu. OxkucnurenbHoe
bochopunupoBanue. duepeus membpannoeo epaduenma npomonos. Cunmez ATD: paboma
npomonuou ATD-cunmasvl. [lpeumyiectBa  a’poOHOTO MyTH OOMEHa BEIIECTB TEpen
aHadpOOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

[optpetst: JIx. [Tpuctiu, K. A. Tumupsize, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxeMmbl: «POTOCHHTE3», «IHEpPreTudeckuii odOMen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE?Y.

OO6opyaoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE /ISl TPUTOTOBJICHUS ITOCTOSTHHBIX 1
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi pabora «/3yueHne KaTaJUTHYECKOH AaKTUBHOCTH (epMEeHTOB (Ha
pUMEpPE aMHJIa3bl WU KaTajaasbl)».

JlaGopaTtopnas pabora «/3yuyeHne QepMEHTATUBHOIO PpACILEIUICHUS IEPOKCHAA
BOJIOPOJIa B PACTUTEJIBHBIX U AKUBOTHBIX KIETKaX».

JlabopaTopnasi padora «CpaBHEHHE TTPOILIECCOB (POTOCUHTE3A U XEMOCUHTE3a».

JlabopaTopHnasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHHSI U JIBIXAHUS.



Tema 7. HacieacTBeHHasi MH(pOpMalLHMs U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanmmzanmsi HacneAcTBeHHOM wuH(oOpManuu. ['@HeTUYECKHil KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunblid cuaTe3 PHK. [IpuHIMIBI TpaHCKpUMNIMK: KOMILJIEMEHTApHOCTb,
AHTUTIAPAIUICTIBHOCTh, ACUMMETPpUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancmsanus u e€ stanbl. Yuactue TpancnopTHeix PHK B OunocunTese Oenka. YcinoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocunTese Oemka.

Cospemennvie npeocmasnenus o cmpoeruu 2enos. OpraHu3anusl FeHOMa y IPOKApHOT U
9yKapuoT. Perynsius akTHMBHOCTM TeHOB Yy IMpokapuoT. I'mmore3a omepona (®.XKako0,
K. Mano). Monexynsapuvle mexanusmovl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2enog. Perynsanus 0OMEHHBIX NIPOLECCOB B KiieTke. KieTouHslil romeocTas.

Bupycer — HekiieTouHble (hOPMBI )KU3HU M OOJMTaTHBIC Mapa3uThl. CTpOSHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuzunenuwiti yuxn JHK-codeporcawux
supycos, PHK-codepacawux supycos, baxmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupychbie 3a0oneBanus uenoBeka, JKUBOTHbBIX, pactenmit. CIIMJ], COVID-19,
COIIUAJIBHBIC U MCIUIIMHCKHUEC HpO6JICMbI.

Buoungopmamuxa: unmezpayus u ananuz oonvuiux maccusos («bigdata») cmpyxmypHuix
buonocuyeckux dannvix. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoepammupyemvle pynxkyuu
benxos. Cnocobvl docmasKu 1ekapcma.

JdeMmoHcTpanun

[Moptpetst: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabmuubr  u  cxembl: «buocunTes Oenkay», «leHermyeckuii Koma», «Bupycs,
«bakrepuodarm».

IpakTnyeckas padora «Co3iaHue MOACIH BUPYCa».
Tema 8. ’Ku3HeHHBIN HMKJ KJIETKHU

Knerounslii muki, ero mepuonabl u peryisiuus. MHrepdpaza u Muto3. OcoOEHHOCTH
npolieccoB, nporekaroumx B uatepdase. Iloaroroska kinerku k aeneHuto. IIpecunrernyeckuii
(MOCTMUTOTUYECKUI), CUHTETUYECKHI M MOCTCUHTETHMUYECKUH (IPEMUTOTHYECKUI) MEpHOIbI
uHTep(Da3bI.

Marpuunbiii  cunte3 JHK — permkanus.  [lpunmuner  perumkanuu — JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIApPaUIEIbHOCTh. MexaHu3M
pemukanuu [JHK. Xpomocomsl. Ctpoenne xpomocoMm. Temomepsl U Teromepasa. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuoTul. JMIJIOWAHBIA U rarmiouaHbI HaOOpbl XpoMocoM. ['oMoornuHbIe
XpoMocoMBbl. [1010BbIE XPOMOCOMBL.

HGHGHI/IC KJICTKU — MUTO3. CTaI[I/II/I MHUTO3a U IMPOUCXOJAAIINE B HUX ITPOLICCCHI. Turer
MHTO3a. KapI/IOKI/IHe3 U IIUTOKUHE3. brojornueckoe 3HaueHUEe MUTO3a.



Perynauus MHUTOTHYECKOrO LUWKIa KJIeTkH. [Iporpammupyemas kierouHass rulenp —
amoInTo3.

Knerounoe a1po, XpoMOCOMBI, (PyHKIIMOHATbHAS TCHOMUKA. Mexanuzmol npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemrkay — buoungopmamuieckue
Mooenu YHKYUOHUPOBAHUS KNEeMKU.

JdemMoHcTpanuu

Tabmuiel U cxeMbl: « KU3HEHHBIM LUK KIETKH», «MHTO03», «CTpOCHHE XPOMOCOMY,
«Penmukanms [THK».

OO6opy10BaHKE: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: «MUTO3 B KJIE€TKaX KOpEIIKa
TyKa».

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas padora «Habmionenue Muro3a B KiIeTKax KOHUMKA KOpeIKa Jyka (Ha
TOTOBBIX MHUKpOIpEnapaTax)».

Tema 9. CTpoeHue n pyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcobeHHOCTH CTPOCHUSA U KUBHCACATCIIbHOCTU OAHOKIICTOYHBIX OPIraHU3MOB. BaKTepI/II/I,
apxcu, OJHOKJICTOYHEBIC l"pI/I6I)I, OAHOKJICTOYHBIC BOAOPOCIIN, JPYTrUc MPOTUCTHI. KomonunanbHbie
OpraHru3MBEI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CUCTEMbI OPraHoB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Txanu pacrenuit. Tumel pacTUTENbHBIX TKaHEH: oOpa3oBarenbHas, IOKPOBHA,
NPOBOJAINIAs, OCHOBHasA, MexaHudeckas. OCOOEHHOCTU CTPOEHUs, QYHKUUH U pacHOJIOKEHUs
TKaHEH B OpraHax pacTECHUMN.

TkaHM JKMBOTHBIX U  4YeJlOBEKa. THUIBI JKUMBOTHBIX TKAaHEH: JIUTEIHAJIbHAL,
COEJIMHUTEIIbHAsA, MbllleuHas, HepBHasA. OCOOEHHOCTU CTPOEHUs, (PYHKIHMH U pacHoIOKEHUs
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

OpraHBI. BereraruBuble n ICHCPATHBHBIC OPIr'aHbIl paCTCHHﬁ. OpFaHBI U CUCTCMBbI OPraHoB
JKHBOTHBIX W YCJIOBCKA. q)}/HKI_II/II/I OpraHoB U CUCTEM OPIraHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTsl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. Hapy kHbIil 1 BHYTpeHHHI ckeneT. CTpOEHUE U TUIbI COEAMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. [IBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
KTYTUKOBOE, pPECHWYHOEe. J[BVKeHHWE MHOTOKJIETOYHBIX PACTEHUH: TPOMU3MbI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padorTa.
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[Inuranue opranusmos. llornomenne BoabI, YIVIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILIECTB
pacteHusamu. [IuTaHue >KMBOTHBIX. BHYTpHUIIOIOCTHOE W BHYTPHUKJIETOYHOE IHUIIEBAapEHUE.
[InTanne MO3BOHOYHBIX XUBOTHBIX. OTHENbl NMUIIEBAPUTEIBHOrO TpakrTa. [lumeBapurenbHbie
xkenessl. [InimeBapuTenbHas cucTemMa 4enoBeKa.

Jpixanue opranu3moB. Jlprxanue pacrenui. Jlpixanve xuBoTHBIX. Juddysus ra3os gepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpixarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
npIxanue. JIpIxaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOKHEHHE
CTPOEHHUsI JETKUX IMO3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenbHash cucTeMa uYejoBeKa. MexaHusm
BEHTWISIIIAK JIETKUX Y MITUI] ¥ MICKOUTAOIINX. Peryismus npixanus. [[pixaTelbHbIe 00bEMBI.

TpaHcnopr BellecTB y OpraHu3MoOB. TpaHCIOpPTHBIE CHCTEMbI pacTeHHU. TpaHcmopt
BEUICCTB y )KUBOTHBIX. KpoBeHOCHAs cucTeMa U e€ opransl. KpoBeHOCHas cuctemMa I03BOHOYHBIX
KHUBOTHBIX M dyenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwus.
OBOJIOMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
Pabora cepaiia u e€ perynsims.

Boinenenue y opranuzMoB. Beinenenue y pactenuil. BeineneHue y KUBOTHBIX.
CokparurenbHble Bakyoau. Opransl BeiaeneHUs. OUIbTpalys, CEKpeIs 1 00paTHOE BCAChIBAHUE
KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaeneHUs. CBs3b MOJIOCTH Tella C KPOBEHOCHOW U
BBIJICIUTENILHON CUCTEMaMU. BpIeneHne y MO3BOHOYHBIX JKMBOTHBIX W denoBeka. [loukw.
Crtpoenue u QpyHkIronupoBanue Hedpona. OOpazoBaHNE MOYH Y YEJIOBEKa.

3amMra y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OopraHu3moB. Cropbl OGakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpenctBa naccuBHOM 1
XMMHUYECKOH 3aUThl. DUTOHIIMUIBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M KX TPONU3BOHBIE. 3AIIUTa OPraHU3Ma
or Oone3neil. VMMMmyHHas cucrtema uenoBeka. KIETOUYHBII M TyMOpalbHBIH HMMMYHHUTET.
BpoxnaéHueiii u  mpuOOpeTEHHBIN  cnenupUYECKUid HWMMYHHUTET. Teopus  KIOHAJIbHO-
cesnektuBHOro numMmmynurera (I1. Opnux, ®. M. bepner, C. Tonerasa). BocianutenbHble OTBETHI
opraHu3MoB. Poiib BpoXIEHHOr0 MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxuMocth M peryisiius y OpraHu3mMoB. Pa3gpaXMMOCTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxxumocTs M peryiisiius y pacTeHuil. POCTOBBIE BellecTBa U MX
3Ha4YCHHUE.

HepBHasi cuctema u peduieKTopHasi peryisiius y >KMBOTHbIX. HepBHasi cuctema u eé
OTIeNbl. DBOJIOLUOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHUBOTHBIX. OTxessl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pedrexc u pednexropHas nyra. besycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'yMopanpHass peryisinus W SHIOKPHHHAs CHCTEMa JKMBOTHBIX M 4YelloBeka. JKesessl
SHJOKPUHHOM CHUCTEMBl M HUX TOPMOHBI. JIeHCTBHE TOpPMOHOB. B3aMMOCBS3b HEPBHOU H
SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cuctema.

JdemMoHcTpauuu

[Hoptper: U. I1. ITaBnos.

Tabmuiel 1 cxembl: «OTHOKIETOYHBIE BOAOPOCTN», «MHOTOKJIETOYHBIE BOAOPOCI,
«bakrepun», «lIpocreitmme», «OpraHbl I[BETKOBBIX pacTeHui», «CuUCTeMbl OpPraHoB
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[IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbix», «TkaHM pacTeHUN»,
«KopueBwie cuctembry, «CtpoeHue cTedmss», «CTpoeHHE IHMCTOBOM IUIACTHHKM», «TkaHu
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHocHas cucTemay,
«/lpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «Mpimeynas cucremay,
«BpaenurenpHas cuctemMay, «DHIOKPUHHAsS cucTemay, «CTpoeHue MbIIIbD, «MMyHUTETY,
«KumegnomnonoctHpie», «CxeMa mUTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHHue J0K]I€BOro
yepBsi», «HepBHas cuctema pwid», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMblkaromuxcs», «HepBHas cucrema nrtuny», «HepBHas cucreMa MIIEKOMUTAIOLIUXY,
«HepBHas cuctema uenoBeka», «Peduexcy.

OO60opy10BaHKE: CBETOBOM MUKPOCKOI, MUKpOINpENnaparbl OAHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaThbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE
9K3EMIUIAPbl KOMHATHBIX PAaCTEHU, repOapuu pacTeHUN pa3HbIX OTAENIOB, BIa)KHbIE IIPEMapaThl
KHUBOTHBIX, CKEJIEThI 1I03BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBeKa,
00opyA0BaHuE JIIsl JEMOHCTPALMKY IOYBEHHOT'O U BO3/1YIIIHOIO IUTAHUS PaCTEHU, pacleIIeHus
Kpaxmajia ¥ OelKoB Mo AelcTBUEM (PEepPMEHTOB, 000pyA0BaHUE /s JEMOHCTPALMU OIBITOB IO
U3MEPEHUI0 JKU3HEHHOW EMKOCTM JIETKUX, MEXaHHU3Ma JIbIXaTEeJIbHBIX JIBUKEHUH, MOJeNn
TOJIOBHOI'O MO3I'a Pa3IMYHbIX KMBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil paCTEHUI.
JlabopaTopHasi padora «/3ydeHne TKaHeH KUBOTHBIX).
JlabopaTopHasi padota «/3yueHne opraHoB IBETKOBOTO PACTCHHS.
Tema 10. Pa3MHOkeHMe M pa3BUTHE OPTraHNU3MOB

@DopMbI pPa3MHOXKEHHUS OPraHU3MOB: Oecrioioe (BK/IIoUYasi BEreTaTUBHOE) U 110J10BO€. Bubl
0ecro10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMSL, (hparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pasmHokeHue. IlomoBele kineTkw, wnu ramersl. Meiio3. Craaun Mmeiosa.
[ToBenenue xpomocoM B Mmeio3e. Kpoccunrosep. buonornueckuii cMpIici Meiio3a ¥ MOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpensaponbimieBoe  paszButue. I'ameroreHe3 y JKMBOTHBIX. IlosioBbIE  Kele3bl.
OO6pa3oBaHre W pa3BUTHE MOJIOBBIX KIeTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TMOJOBBIX
KJIETOK.

Ono10TBOpeHUE U SMOPUOHAIBHOE PAa3BUTHE JKUBOTHBIX. CIIOCOOBI OMIIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WupuBuyanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIIOTHS — HAyKa O Pa3BUTHU
opranu3MoB. Mopghozenes — o0na u3z enasnvix npobiem amopuonoeuu. Konyenyus mopgoeernos u
mooenu mopgozeneza. Ctamun 3MOproreHe3a JKMBOTHBIX (Ha MpUMepe JArymkn). JIpodnenue.
Tunel apoOnenus. /Jemepmunuposannoe u Hedepmunuposanumoe opoonenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH IPOOJICHUsT MIICKOMUTAIOIIUX. 3apOJIBIIIEBbIE JTUCTKU (TacTPyJISALuUs).
3akiagKka OpraHOB M TKaHEW W3 3apoJBIIIEBBIX JIMCTKOB. B3amMHOe BIHMAHHE 4YacTei
Pa3BUBAIOIIETOCS 3apo/Iblia (3MOpHUOHATbHAS HHIYKIINA). 3aKJIaJKa TUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXMUYECKUX B3aUMOJACHCTBUI IreHOB. BimsHue Ha SMOpHOHAIBHOE Pa3BUTHE
pa3MYHbIX (PAKTOPOB OKPYKAIOIIEH CpPEIbl.
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Poct u pasButHe XuBOTHBIX. [locTamMOpuoHanbHblii mepuox. IIpsimoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo30oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX JKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOIO Pa3BUTHS, UX PAaCIPOCTPAHEHUE B NPUPOAE.
Tunsl pocta >XKUBOTHBIX. DaKTOPbl pEryjsiiUd pocTa KHUBOTHBIX U uenoBeka. Cranuu
HOCTAMOPHUOHATIBHOTO PA3BUTHS y JKUBOTHBIX M 4esloBeKa. [lepHoabl OHTOreHe3a dYeloBeKa.
CrapeHue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxxenune u paszButue pacrenwid. ['amerodur m crmopodur. Meiio3 B KH3HEHHOM
ke pacreHuil. OOpa3zoBaHue crop B Ipouecce MeHo3a. [‘ameroreHes y pacTeHUil.
OmnofgoTBOpeHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OMIOOTBOPEHUE Yy
IIBETKOBBIX pacTeHHi. OOpa3oBaHuE U PA3BUTHE CEMEHHU.

MexaHU3MBI PETYJISAIMN OHTOTEHE3a Y PACTCHHUM M )KUBOTHBIX.
JdeMoHcTpanun
Hoptpetsr: C. I'. Hapammn, X. [lneman.

Tabnuiel U cxembl: «BereraTuBHOE pa3sMHOKEHHE», « TUTIBI OECMONIOT0 Pa3MHOKEHHS,
«Pa3MHOXeEHHE XJIaMHJIOMOHaAb», «Pa3mMHOKeHHE »HBIUIEHB», «Pa3MHOXEHHE TUApb,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SULEKIETKH U CIIEPMATO30UIa,
«OcHOBHBIE CTaIuM OHTOTEeHE3a», «IIpsiMoe 1 HenpsAMoe pa3BUTHE», «Pa3zBuTHe MaliCKOTO )KyKay,
«Pa3zButne capanum», «PasButme mArymku», «J/[BOMHOE OILUIOAOTBOPEHUE Yy LBETKOBBIX
pacteHuit», «CTpoeHne ceMsiH OAHOJOJBHBIX U JIBYAOJBHBIX PAaCTCHUN», «JKWU3HEHHBIA LUK
MOPCKOH KammyCcThl», « ) KU3HEHHBIN UK MXa», «KU3HEHHBIN LMK TalOPOTHUKAY, «KU3HEHHBIN
LUKJI COCHBD.

O060py10BaHKE: CBETOBOM MUKPOCKOII, MUKPOMPENapaThl SHLEKIETOK U CIIEPMAaTO30110B,
Mojeinb «L{uKT pa3BUTHUS JIATYIIKIY.

Jlaboparopnasi padora «M3ydeHue CTpoOeHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckas padora «BblsBiIeHNE NMPU3HAKOB CXOJCTBA 3apOJBIIIEH MMO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi padora «CTpoeHHE OPraHOB PA3MHOXKEHUS BBICIITUX PACTEHUI.
Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M N3MEHYNBOCTH OPraHU3MOB

Hctopus cTaHOBIGHHMS W DPAa3BUTHUA TeHETUKM Kak Hayku. PaGorer I'. Mennens,
I'. ne ®puza, T. Moprana. Pons oTeuecTBEeHHBIX YUEHBIX B pa3BUTUU TeHeTHKHU. PaboTer H.
K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. Tumodeera-Pecorckoro.

OCHOBHBIC T€HETUYECKHUE MOHATUS U CUMBOJILI. [ OMOJIOrHYHEIE XPOMOCOMBI, AJUICIIbHBIC
T'CHbI, AJIbTCPHATHUBHBIC TIPHU3HAKU, ,Z[OMI/IHaHTHHﬁ u peI_IeCCI/IBHHﬁ IIPpU3HAK, TOMO3UIOTa,
reTepo3nurora, 4ucrad JIMHUA, FI/I6pI/I]:[BI, T'€HOTHUII, q)CHOTI/IH. OcHOBHBIE METO/Jbl T'CHCTUKMH:
FI/I6pI/II[OJ'IOl"I/I‘ICCKI/II‘/JI, HHTOHOFHHGCKHﬁ, MOHeKyJIHpHO-FCHCTHHGCKHﬁ.
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JdemoHcTpauuu

Hoptpetsl: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. Benozepckuii, I'. /1. Kapneuenko, 0. A. ®unmnmuenko, H. B. TumodeeB-PecoBckuii.

Tabmuie! u cxeMbl: «MeTOIbI TeHETUKI, «CXEMBI CKPEITUBAHUS.

JlabopaTopHasi padoTa «/[po3oduia kak 00bEKT TCHETHUCCKUX HCCIICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbeiii 3akoH MeHzaens — 3akOH €IMHOOOpasus
rudpuoB nepBoro nokoijeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
pacuieruieHus Mpu3HakoB. [{utonornyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanusl. [ umoresa
YHUCTOTHI TaMeET.

AHam/BI/Iponmee CKpCIIUBAaHUC. HpOMe)KYTOqHLIﬁ XapakTep HaCJICJOBaHUs.
PaCHIeHJ'IeHI/Ie IIPHU3HAKOB IIPHU HCIIOJIHOM JOMHUHUPOBAHWH.

JurubpugHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMsl TPU3HAKOB. L{UToI0rnYeckrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CuermuienHoe HacliemoBanue npu3HakoB. Pa6otel T. Moprana. CrienieHHoe Hacae0BaHNe
I'CHOB, HapymeHHe CLICIIJICHUA Memny T'CHaAMH. XpOMOCOMHaSI TGOpI/I}I HaCJICACTBCHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXaHM3M OIPENEICHMsI 1os1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TeTeporaMeTHbIM MOJ. ['eHeTnyeckass CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue pu3HaKoB, CLECIUIEHHBIX C IIOJIOM.

I'enotun kak menoctHas cucteMa. llnedoTponusi — MHOXKECTBEHHOE JIEMCTBUE TI€HA.
MHOK€eCTBEHHBI auien3M. B3auMOJelCTBUE HEAUIENbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucrtasz. [lomumepusi.

['eneTnuecknii KOHTPOJIb Pa3BUTHUSI PACTEHMM, >KUBOTHBIX M YEJIIOBEKa, a TaKXe
(I)I/I3I/IOJIOFI/I‘-IGCKI/IX nmponeccoB, NOBCACHUA U KOTHUTUBHBIX (byHKI_[I/Iﬁ I'eHeTHYECKHE MEXaHU3MBI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U «XO35IMH — MUKPOOHOMY.
I'eHeTHYecKne acHEKTHI KOHTPOJIA U U3MCHCHUS HaCJIGIICTBeHHOfI HH(bOpMaL[I/II/I B IMTOKOJICHUAX
KJIETOK U OpPraHU3MOB.

JdemMoHcTpanuu

[Moptpetst: I'. Menaens, T. Mopras.

Tabnuuer u cxembl: «IlepBblit 1 BTopoii 3akoHbl Menaens», «Tperuit 3akon Menuemns»,
«AHanmusupymoluee ckpemuBanue», «Henomnoe nomuaupoBanue», « CLeIIEHHOE HACIEA0BAHNE

MPU3HAKOB y po3oduiel», «['eneruka momnay, «Kapuorun genosekay, «Kapuorumn npo3oduisn,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJlIIeau3mM», « BzaumoaencTeiue reHoB.

O6opy10BaHKEe: MOAED JUIsl IEMOHCTPALMU 3aKOHOB €MHO00pa3us ruOpuI0B IEPBOTroO
IIOKOJIEHUS! U PAacCIUEIUICHUs] NPU3HAKOB, MOJENb A JEMOHCTpAlMM 3aKOHA HE3aBHCHMOIO
HacJIeJOBaHMs IPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIJIEHHOTO HACJe10BaHus IPU3HAKOB,
CBETOBOM MUKPOCKOM, MUKpompenapart: «/lpo3odumna».
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IpakTuyeckass padora «M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBDY.

IpakTuyeckass padora «l3ydyeHne pe3yabTaTOB IUTHOPHIHOTO CKPEUIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopmupoBaHuu ¢deHoruna. M3MeHUYUBOCTD
npusHakoB. KauecTBeHHble M KOJIMYECTBEHHBbIE NPHU3HAKUW. Buasl  M3MEHYMBOCTH:
HEHACJICICTBEHHAs ¥ HACJICICTBEHHAS.

MonudukarnronHass ©3MEHIHBOCTh. Poib cpenbl B (hopMHUpOBaHHH MOIU(DHUKAIIMOHHOM
u3MeHUMBOCTH. Hopma peaknmu npusHaka. BapuallmOHHBIM psii W BapualMOHHAs KpUBas
(B. Horanncen). CBoiicTBa MOIU(PUKAIMOHHONH N3MEHIMBOCTH.

I'enorunuueckas u3MeHUYHUBOCTHL. CBOWCTBA TE€HOTUIIMYECKOM W3MEHYUBOCTU. BUIBI
TEHOTHITMYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MyTaIIHOHHAS.

KomOunatuBHasi ©3MEHYMBOCTh. Mei03 U MOJIOBOM MPOIIECC — OCHOBA KOMOWMHATHUBHOM
U3MEHYUBOCTU. PO KOMOMHATUBHON M3MEHYMBOCTH B CO3JJAHUU T€HETUYECKOTO pasHOoOpa3us
B IIpeiesiax OJTHOTO BU/IA.

MyTanroHHass W3MEHYMBOCTh. BuIbl MyTanuii: TE€HHbIE, XPOMOCOMHBIC, T'€HOMHBIE.
CrnoHTaHHbIE W HMHAYUMPOBAHHBIE MYTAalMHU. SIEpHbIE M LUTOIUIA3MAaTUYECKUE MYTallUH.
ComMaruueckre W MOJOBble MyTanuu. [[pUYuMHBI BO3HMKHOBEHHS MyTaluil. MyTareHbl M HX
BJIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Mpouecca. 3aKOH IOMOJOTHYECKHX
panoB B HacnenactBeHHod wu3meHuuBoctd (H.U. BaBunos). BHesnepHas H3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u >nuUSeHOMUKA, POJIb dnuceHemu4ecKux (bdl(l’l’lOpOf? 68 HACIe008aHUU U
usmerndusocmu qbeHomunulteCKux NPU3HAKOB Y OPcaAHU3IMOE.

JdemoHcTpauuu
[optpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.
Tabmuubl u cxembl: «Buasl u3MeHUMBOCTH», «MoaudukannoHHas HW3MEHUYHBOCTHY,

«KomOnHaTUBHAS HI3MEHYHBOCTEY, «Meiio3y», «OmionoTBopeHuey, «I eneTndeckue 3a001eBaHus
4yenoBeKay, « Buabl MyTanuii.

OO0opyoBaHMe: KUBbIE W TepOapHBIe 3K3EMIUISPHl KOMHATHBIX PACTCHHUH, PHCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3JIMUHBIMU BUJIAMHA U3MEHYMBOCTH.

JlabopaTopHasi  padota «VcciemoBaHue — 3aKOHOMEpHOCTEH  MOAM(UKAIIMOHHON
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOIO psijia M BapUaLMOHHOW KPUBOWD.

IIpakTnyeckas padora «MyTauuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).
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Tema 14. I'eHeTHKa 4Ye10BeKa

Kapuotun uenoBeka. MexayHaponHas mporpaMma HCCIEIOBaHMUS T'€HOMa 4YeJIOBEKa.
Metoapl U3ydeHHUs] TEHETUKHU YEJIOBEKA: T€HEATOTHYeCKU, OJM3HEIOBBINA, ITUTOTEHETUYECKUM,
NOMYJIALIUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeTnYeckuil. COBpPEMEHHOE OmIpenesieHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHKE, B TOM 4Kciie ¢ moMoibio [T1P-
aHanu3a. HacneacTBeHHbIe 3a00/ieBaHus YellOBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeIOBEKA.
bone3nn ¢ HacneACTBEHHOW MNPEApacloONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOW TEeHETUKH B
NPEJIOTBPAIICHUN M JICUCHUH TEHETHYECKUX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TeHeTHYECKOe
KOHCYJIbTHpOBaHKE. CTBONOBBIC KJIETKHU. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCTEeKThI
MCCJICI0BaHUI B 00J1aCTH peIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (GakTopbl MOBBIIEHHOW YYBCTBUTEIBHOCTH Ue€JIOBEKa K (PU3UUYECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karollell cpenapl. I'eHeTmueckas IpenpacnooKeHHOCTh
YeJIoBeKa K MaTOJOTHSIM.

JdeMoHcTpanun

Tabnuibl u cxembl: «Kapuorun yenoBeka», «MeToabl N3y4eHUsI F€HETUKH UYEJIOBEKay,
«I'enerndeckue 3a00J1€BaHUS YEIOBEKaY.

IIpakTnyeckas padora «CoCTaBICHUE U aHAIINA3 POJOCIOBHONY.
Tema 15. Cenexuusi oprann3mMon

JlomecTukanuss U CeleKuus. 3apoXkKACHUE CEeKUUM U JoMecTukanuu. Yuenue H.
W. BaBunoBa o lleHTpax NpOUCXOXIEHUS M MHOTooOpaszus KyJbTypHBIX pacTeHuid. Posb
CEJIEKIIMM B CO3JaHMM COPTOB PAcTeHM M MOpoJ KUBOTHbIX. CopT, mopoza, mwTamMMm. 3aKOH
TOMOJIOTHUECKUX PsSA0B B HacieAcTBeHHOW m3MeHunBocTH H. WM. BaBuiosa, ero 3Hauenue Juis
CEJIEKIIMOHHOM padoTHI.

Mertob! cenekiMoHHOI paboThl. FIcKyccTBEHHBIH 0TOOp: MacCOBBIN U MHAWBUAYIbHBIMN.
Dtanbl KOMOMHAIIMOHHON ceneKnuu. VcnbiTanue mpousBoAuTeNIed Mo moToMcTBY. OTOOp MO

TEHOTHITY C ITOMOIIBIO OIICHKH (DEHOTHIIA TOTOMCTBA M OTOOP MO T€HOTHITY C IMOMOIIIBIO aHAIN32
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paboTel. PamuanuoHHBI 1
XUMHYECKH MyTareHe3 KaK MCTOYHMK MYyTalMid y KyJbTypHBIX ()OpM OpPraHHU3MOB.
Hcnons3oBanre reHOMHOTO peaKTUPOBAHUS U MeTO10B pekoMOuHaHTHBIX JIHK myist monmyuenus
HCXOZHOT0 MaTepualia sl CEJIEKLUH.

ITonyuenne mnonumuionoB. BuyTpuBuaoBas ruOpuauzanus. binskopoacTBeHHoOe
CKpelIBaHue, Wi HHOpuIuHT. HepoacTBeHHOE CKpelBaHue, Wi ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. lMcmonb3oBanue rerepozuca B cenekuud. OtnanéHHas ruOpUIU3aLMsL.
[Ipeononenne Oecryionusi MEXKBUAOBBIX THOPUAOB. JOCTHMKEHHS CENEKUUH PpACTCHUH W
KUBOTHBIX. «3€1EHAS PeBOTIOYUY.

CoxpaHeHne M M3y4YCHHE I'€HETHYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH M HX JHUKHX
poauuelt Ui CO3AaHusl HOBBIX COPTOB U TMOPHUIOB CENTbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yuenue,
CcoOXpaHeHue U YnpaeieHue 2eHemuyecKuUMU pecypcamu cenbCKOX03AUCEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIAYUULEHUS CYWEeCBYIOWUX U CO30AHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
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mom wucjie ¢ npumeHeHuem co6pemMerHblx Memooos HAY4YHbIX uCCﬂeaOGCZHZ/lZZ, nepec)oeblx uoetl u
nepcnekmueHvlx MexXHOoI02UlI.

JdemMoHcTpanuu

[oprpetsl: H. W. BaBunos, . B. Muuypun, I'. /1. Kapnieuenko, II. II. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxeMbl: «L{eHTpBI IPOUCXOKICHUS U MHOT000Opa3Hs KYJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTHYECKHX pPSJIOB B HACIEACTBEHHOW H3MEHYHMBOCTH», «METONIBI CENeKIUN»,
«OTtnanénnas rubpuan3zanus», «MyTtareHesy.

JlabopaTopnas pa6ora «/3yyeHure copToB KyJIbTYpHbIX PACTEHUHN U MOPOJ JTOMAIIHUX
KHBOTHBIX).

JlaGoparopHas padora «/3yueHre MeTOA0B CEIEKIIMU PACTEHUI.
IIpakTuyeckast padora «IIpuBrBKa pacTeHUIN.

IkcKypenst «OCHOBHBIE METOJbl U JIOCTUKEHUS CEJIEKLUUU PACTEeHUM U JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENIbHBIM YYacTOK, B TEMJIMYHOE
XO351ICTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEeXHOJIOIrUs U CHHTeTUYEeCKAsA OUOJIOTrHA

OOBEKTHI, HCIONIb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBbIE KYJBTYPHI,
MUKPOOPTraHU3MbI, HMX XapaKTepUCTUKa. TpaaulMOHHAsE OMOTEXHOJIOTHS: XJIeOOINeUYeHue,
HOJy4YEeHHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpoobuonornueckuit cuures. OObeKThI
MUKpoOHosiornyeckux TexHosoruil. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMUHOB.

Coznanue TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHHS U
KOHCTPYMPOBAHHUS TEHOMOB C II€JIbIO MOJYYE€HUsI OPTraHU3MOB U X KOMIIOHEHTOB, COJIep KallInX
HE BCTpEYarolMecs B IPUPOAe OMOCUHTETUUYECKUE Ty TH.

Knerounas unxeHepus. MeTolpl KyJabTypbl KIETOK M TKaHEH PAaCTEHUN M KUBOTHBIX.
Kpuobanku. Comarnueckass ruOpuam3anis W COMATHYECKUN 3MOpuoreHes. lcmosp3oBaHue
raliOuJ0B B CEIEKUUM pPacTeHUH. [lonyuenue MmoHoKknOHaNbHbIX awmumen. Fcnonvszoeanue
MOHOKIOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 meouyure. VICKycCTBEHHOE OIIIO0TBOPEHHUE.
PexoHCTpyKIMS SNMLEKIETOK W KIOHUPOBAHUE >KUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SOEP
KJIETOK. Texronocuu 0300po6neHus, KylbmMUsUpoSanus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCHBEHHBIX KYTbMYP.

XpOMOCOMHAsI U TeHHasi MHXKeHepHsi. FICKyCCTBEHHbIN CUHTE3 I'eHa U KOHCTPYUPOBaHUE
pexomOunantHeix JIHK. Coz0anue mpanceennvix opeanuzmos. JlocTnxkeHUs W NEPCHEKTUBBI
XPOMOCOMHOM ¥ TEHHOW WHXEHEPUU. ODKOJIOTUYECKHE M HTHYECKHE MpOoOJIeMbl TeHHOU
WHXEHEPHUH.

Menunmackue 6uorexnosnoruu. [Toctrenomuas mudposas menuimaa. [TLP-ararnoctrka.
MeTa00JIOMHBIN aHAIKM3, TCHOIIEHTPUYECKUN aHaIU3 MMPOTEOMa YEIOBEKa ISl OIIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb30BaHue CTBOJIOBBIX KJIETOK. TapreTHast Tepanust paka. 3D-0nonHxkeHepus
JUTSL pa3pabOTKH (PyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsI KOMIUICKCHBIX
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TKaHEHl coYeTaHHEeM TEXHOJOTMH TpEXMEpHOro OMONpPHHTUHIA U cKaddonauHra 1 pereHus
3a71a4 NEPCOHATM3UPOBAHHON METUIIMHBI.

Co3maHne BEKTOPHBIX BAaKIMH C IENBI0 O0eCTeYeHrss KOMOMHHPOBAHHOW 3aIIUTHI OT
Bo30yauteneit OPBU, ycraHoBiieHHE MOJIEKYJISIPHBIX MeXaHU3MOB (yHKImoHupoBanus PHK-
COJIEprKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JIEBaHUs YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Ta0auirsr nu cxeMbl: «HIcroabp30BaHue MHKPOOPTaHNU3MOB B MMPOMBIIIJICHHOM
IIPOU3BOJCTBEY, «Kmerounas HWHKCHCPUS, «['ernas HWHKCHCPUSD).

JlabopaTopHnasi pa6oTa «/3ydueHre 00beKTOB OMOTEXHOIOTHI.
IpakTuyeckas padora «llomyueHne MOJTOYHOKHUCIIBIX TPOIYKTOBY.

JKckypeus «bHOTEXHOIOTHS — BaXKHENIasi MPOU3BOIUTEIbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOICTBO).

11 KIIACC
Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH

OpomonnonHas Teopust Y. lapeuna. Ilpennocbuiki BOSHUKHOBEHUS AapBUHU3MA. JKU3HB
U Hay4dHas JearenbHocTh Y. JlapBuHa.

JBuwkyiue cuibl dBomonuMM  BuAoB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTD
Pa3MHOKEHMSI OpPraHU3MOB, HACJIECICTBEHHAas HW3MEHYMBOCTh, OOpp0a 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuateTndeckoi Teopun ooy (CTD). HeliTpanbHast Teopust SBOJIOIIH.
CoBpeMeHHast HBOJIOIMOHHAST OMOJNIOTHS. 3HAUEHHE HBOJIOIHMOHHONH TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOI KapTUHBI MHPA.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBwe,
Y. lapsuHn, C. C. YerBepukos, 1. 1. lImansraysen, . Xonneiin, /. K. benses.

Tabmumbl 1 cxembl: «Cucrtema xuBor mpupozasl (o K. JIuauero)», «JlecTHuma KuBbIX
cyuiects (1o Jlamapky)», «MexaHu3m popMHUPOBAHUS MTPUCIIOCOOICHUN Y PACTEHUH 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyrta nyremectsus Y. lapsunay, «Haxonku Y. lapsuHay,
«Dopmbl 60pbOEI 3a cymiecTBoBaHUE», «[loposl romy6eii», «MHOrooOpaszue KyJIbTypHBIX (hopm
KarmycTb», <«llopoapl QOMamIHUX KUBOTHBIX», «Cxema o00pa3oBaHHMS HOBBIX BHAOB (MO
Y. lapBuny)», «CxeMa COOTHOILIEHHUS NBIXKYLIUX CHJI SBOJIOLUN», «OCHOBHBIE MOJOXKEHHS
CUHTETUYECKOI TEOpUU IBOJTIOLIUNY.
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Tema 2. MUKpPO03BOJIIOLUS U €€ pe3yJibTaThl

[Momynsmust kKak dneMeHTapHas eAuHuIa 3BONIONUH. COBpPEeMEHHbIE METOJbI OLIEHKH
TeHETHYECKOTO Pa3HOOOpa3us U CTPYKTYPHI MOMyJIsiuil. I3MeHeHne reHo()oH1a MOMYJISIUN KakK
JJIEMEHTApHOE SBOJIOIMOHHOE sBIIEHUE. 3aKOH TeHeTudeckoro pasHoBecus Jx. Xapaw,
B. Baiin6epra.

OneMenTapHble (PaKTOphl (IBMKYIIME CHIIBI) SBOMIONMU. MYyTalMOHHBINA MpoIecc.
Komb6unaruBHas usmeHunBOCTh. Jpeiic reHoB — ciiyyaiiHble HeHAIIPaBICHHbIE U3MEHEHUS YacTOT
aieneid B momyisinusix. Dddext ocHoBarens. Dpgexm Oymoiiounoco copaviuwika. CHudiceHue
2EHemMUYecK020 pazHooopasus. npuuunsl u cieocmsus. llposenenue s¢pgpexma opetigha eenos 6
oonvwux u  manvlx nonyiayusax. Murpatmu.  M3onmsuus  momymsnuii: - reorpaduyeckas
(mpocTpaHCTBEHHas ), OMoJIoTHYecKas (pernpoayKTUBHA).

EctectBennbiit 0TOOp — HampaBisitolividi ¢gaktop sBomonUH. DOpMBI €CTECTBEHHOTO
orOopa: IBHWXKYIIMHA, CTaOWIM3MPYIOUIMM, paspbiBaroliuil (nu3pynTuBHbIN). [TomoBoit or6op.
BoO3HUMKHOBEHME M 3BOJIIONNS COLUAIBHOTO MTOBECHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPe3yJibTaT MHUKPOAIBOJIONMH. BO3HHKHOBEHHE
IpUCIIOCOOIeHN y opranu3mMoB. ApoMopdo3ssl u uanoagantanuu. [Ipumeps! npucnocobneHut y
OpraHu3MoB: MopdoJoruueckue, (U3NOJOTHUECKUE, OWOXMMHYECKUE, IIOBEJCHUYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIIEHHOCTH OPTraHNU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3zoBanue kak pe3ylbTaT MUKPOIBOJIOIHH.
Wzonsaums — ximroueBoil (akrtop BumooOpazoBanus. I[lyTh u cmocoObl BHIO0Opa30BaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATpUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonan3anus, rudpuanzanus). JmuTeaTsHOCTh SBOIOLMOHHBIX POLIECCOB.

Mexanu3mbl (HOpMUPOBAHHS OUOIOTUYECKOTO Pa3HOOOpa3Hsl.

Pone  »BONOIIMOHHOW OHWONOrMM B pa3pabOTKe HAy4YHBIX METOJIOB COXpPaHCHHUs
Oumopa3HooOpasusi. MUKPOIBOIIONUS W KOIBOJIOIHS MApa3sUTOB U HMX XO035€B. MeEXaHHU3MBI
(hopMHUPOBaHKS YCTOWYMBOCTH K aHTHOMOTHKAM U CITOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu
Hoptpetsr: C. C. YetBepukos, D. Maiip.

TaGnuie! u cxembl: «MyTalmOHHAs U3MEHYUBOCTBY, «[ oMy IsIIMOHHAs CTPYKTYpa BUIAY,
«Cxema mposiBIeHHMS 3akoHa Xapau—BaiiHOepra», «/IBmwkyImue CHIIBI  DBOJIIOIIUNY,
«OKOJIOTHYECKasT M30JALUs TOMYJISIIMKA ceBaHCKOM (opemm», «I['eorpaduueckass H30ISALUS
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHULBI Jaypckoiy, «IlomyasiuoHHbIE BOJIHBI YUCIEHHOCTH
XHMITHUKOB U KepTB», «Cxema JeHCTBHA ecTecTBeHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHrycTpuanbHbIin MEJIAHU3MY, «OKuBble HCKOIIacMBbIE»,
«IToKpOBUTENBCTBEHHAsI OKpacka »XUBOTHBIX», «lIpemympexnaromas OKpacka >KMBOTHBIX»,
«®Puznonoruueckue aganranun», «IIpucrnoco6ieHHOCTs OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kputepun Bunma», «Bunsl-aBoitHukN», «CTpykTypa BHma B mnpuponae», «CrocoObl
BupooOpasoBanus», «l'eorpaduueckoe  BumoOOpazoBaHMEe TPEX  BUAOB  JIAHABILIEH,
«DKOJIOTHUECKOE BHI000pa3oBaHMe BHIOB CHHUI, «llommmiuouasl pacrenmii», «KamyctHo-
penedHblil rTHOpHuIL.
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Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yydelsla MTHUI] U 3Bepeil ¢
MpUMepaMu pazIUYHbIX MPUCIIOCOOJICHUH, yyuyena NTHUIl U 3Bepeil pa3HbIX BHJIOB, repdapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3TMUHBIMU CIIOCOOAMH.

JlabopaTopHasi pa6oTa «BrlsiBIeHre H3MEHYUBOCTH Y 0COOEH OHOTO BUIAY.

JlabopaTopHnasi pabora «IIpucnocoGneHuss OpraHu3MOB H HMX OTHOCHUTEJIbHAs
1EJIECO00PA3ZHOCTHY.

JlabopaTopnasi pabota «CpaBHEHHE BUAOB IO MOP(POIOTHUIECKOMY KPUTEPHUIO».
Tema 3. MakposBoJionus 4 eé pe3yabTaThbl

Metonel  u3ydeHHs MakpodBomronuu. IlanmeoHTonmormdeckue MeTONBI  U3YYECHHS
sBosrouy. [lepexonnsie (opmMbl U PUIOTEHETHYECKUE PSAIbI OPTAHU3MOB.

buoreorpaduueckue meroapl wuzyudeHus osBomonuu. CpaBHeHue ¢ruopel U (ayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue odmactu 3emiin. BUIbI-DHIEMHUKH U PETUKTHI.

DOMOpPHOJIOTHYECKUE M CPABHUTEIbHO-MOP(]OIOrHYecKre METOAbl U3YYCHUS IBOJIIOIIH.
['eHeTnueckne MexaHU3MBbl DBOJIOLMU OHTOI€HE3a W IIOSBJICHUS 3BOJIIOLIMOHHBIX HOBILIECTB.
l'omosornyHeie U aHaNOTUYHbIE OpraHbl. PyuMeHTapHble OpraHbl U aTaBu3Mbl. MOJEKYJIAPHO-
TreHeTUYeCKrue, OHOXMMHUYECKHE U  MaTeMaTUYeCKHe METOAbl HW3YYEHHUS  SBOJIOIHH.
I'omostornunbie rerbl. COBpEMEHHBIC METO/IBI IIOCTPOSHUS (PUIIOTCHETUICCKUX JIEPEBHCB.

XpOMOCOMHBIe MyTallur U 5BOJIFOHUA T'CHOMOB.

OOmme  3akOHOMEpHOCTH  (HpaBWia)  IBOJMIOUUM. [lpunyun  cmeHvl  yHKYuUl.
HeoOGpatumocTs 9BoonMU. AantuBHas paananus. HepaBHOMEPHOCTh TEMIIOB YBOITIOIUH.

JdemMoHcTpanuu
Hoptpetsl: K. M. bap, A. O. Kopanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuie! u cxembl: «OUITOTEHETUUECKUHN PSIT JTOIIAN», KAPXEONTEPUKCY», «3BEpO3yOble
amepby, «Creronedansy, «Punnodure», «CemeHHble manopoTHUKW», «buoreorpaduueckue
30HBl 3emun», «Jlpeiid koHTHHEHTOBY, «Penukrel», «HavanpHble cTaauu SMOPHUOHAIBHOTO
Pa3BUTHA TO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrHMYHbIE U aHAJIOTUYHBIE OPraHb), «PyTuMEHTH»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI dYeloBeKa M LIMMIIAH3e», «[JaBHBIE HampaBiIeHUs
IBOJIIOLUI, «O0II1Ee 3aKOHOMEPHOCTH IBOJIFOLIII.

OO6opyaoBaHue: KOJUICKINH, TepOapuu, MYJSDKH HCKOMAeMBIX OCTAaTKOB OPTraHW3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue H pa3BUTHe JKU3HU HA 3emJie

HayuHble TrUmoTe3sl MPOUCXOXKIEHHUS XH3HM Ha 3emie. AOMOTeHe3 M HaHCIEPMHS.
JloHayuHble TPEJICTaBICHUS O 3apOXKICHUU JXKU3HU (KpealuuoHH3M). ['mmore3a MOCTOSIHHOTO
caMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHne onsltamMu @. Peau, JI. Cnamnnannanmy, JI. [Tactepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOIIOTUSI.
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OcHOBHBIE 3Tarnbl HeOpraHuueckoii 3Bomonuu. [lnanerapHas (reojgoruyeckas) 3BONIOLHS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
OmnsiT C. Muiiepa u I'. FOpu. O6pazoBanue noiauMepoB U3 MoHOMepoB. KoariepBaTHas runoresa
A. W.Omnapuna, rumote3a mnepBudyHoro OynboHa J[x. XomnaeiiHa, TeHETHYECKas TUIIOTE3a
I'. Ménnepa. Pu6osumbr (T.Yexk) m rumoresa «mupa PHK» V.I'mnbGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnum u Mmetonsl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononorust u e€ wmeroapl. OrtTHocuTenpHass U aOCOJIIOTHAsE  I'€OXPOHOJIOTHSL.
['eoxpoHONOrMYeCcKast mKajia: 30Hbl, 3Pbl, IEPUOJIBI, SITOXH.

Hauanbnblie 3Tanel opranndeckor 3Bosrounu. [1osBIIeHHE U 3BOJIFOLHS NIEPBBIX KIIETOK.
Oposonusl MeTtabosm3Ma. Bo3HuWKHOBeHHE TEpBbIX 3KOcUCTeM. COBpEMEHHBIE MHUKPOOHBIC
OMOIUIEHKU Kak aHajor nepBbIX Ha 3emuie coobmiectB. Ctpomaronuthl. [IpokapuoTel u
3YKapHUOTBHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOMIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJICTOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Talbl ABOJIONMH BhICIINX pacTeHHid. OCHOBHBIE apoMOp(hO3bI PACTECHHIA.
Beixon pactennii Ha cyury. [losiBlIeHne clIOpOBBIX pacTeHUH U 3aBOEBaHUE UMU cylId. CeMeHHbIe
pacrenus. [IponcxoxaeHue BETKOBBIX PACTEHUMN.

OCHOBHBIE ATaIlbl 3BOJIIOLUUHU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHWE COBPEMEHHBIX THUIOB. [lepBbie XOpI0BBIE
KUBOTHBIE. J)KU3HBb B BOJIE. DBOIIONUS O3BOHOYHBIX. [Ipoucxoxaenne ampuOuii U penTuiImii.
[Ipoucxoxaenre MieKonmuTaromux W OTUIl. [IpuHIMn kimodeBoro apomopdosa. OcBoeHue
6CCHO3BOHO‘-IHBIMI/I 1 MO3BOHOYHBIMHU KMBOTHBIMU CYIIH.

Pa3BuTHe %u3HM Ha 3emiie 110 3paM U IEPUOAAM: apXeH, IPOTEPO30M, MAIC0301, ME303011,
KaiiH0301. O0111as XapakTeprUCTUKa KJIMMaTa U reoJorn4eckux npoieccon. [losBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCIOBHS M BIMSHHE Ha Tra3oBbIH COCTaB
aTMocdepBhl.

MaccoBsie BbIMUPpAHUA — 3KOJIOTHYECKUC KPU3HCHI MPOIIIOro. HpI/I‘{I/IHBI n CICOCTBUA
MaccoBbIX BhIMHpaHHWH. COBPEMEHHBIN KOJOTHYECKHH KpH3HC, ero ocoOeHHocTH. [IpobGmema
COXpaHeHHs OMOpa3Ho0Opasus Ha 3emie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHIunsl Kiaaccuukanul OpraHu3MoOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

Hoptpetsr: ®. Penu, JI. Cnamnannanu, JI. [lacrep, WM. U. MeunukoB, A. W. Omapum,
Hx. Xonaeitn, I'. Ménmnep, C. Munep, I'. FOpu.

Tabmuibl u cxembl: «Cxema onbita @. Pean», «Cxema ompita JI. [Tactepa mo usyuenuro
camo3apoxkeHus kusHuw», «Cxema omnbita C. Munepa, I'. FOpu», «Otanbl HeopraHudeckon
sBoNIOLIMMY, «I'eoxpoHosornyeckas mkana», «HayanbHble 3Tanbl OpraHUMYECKOil IBOJIOLUN,
«Cxema 00pa3oBaHus HYKapHOT MyTEM cuMOunorenesay, «Cucrema KuBOM Npupos, «CTpoeHue
BUpyca», «ApoMopdo3bl pacTeHuit», «Punnopute», «OIHOKIETOYHBIE BOAOPOCIN,
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«MHoroknerounsle Bogopocin», «Mxm», «llanoporHukm», «l'ol0CEMEHHBIE paCTEHUNY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS JKUBOTHOTO MHDPaA», «ApPOMOPQO3bI
KUBOTHBIX», «lIpocreitmme», «Kumeunononoctueie», «llnockue yepBu», «HUaeHUCTOHOTHE,
«Pw10BIY, «3eMHOBOAHBIEY, «IIpecmbikatomuecs», «Iltuby, «Mnekonurarommue», «Pa3Butne
JKA3HU B apXeucKoul spey», «Pa3BuTue XKU3HU B IPOTEPO3OMCKON 3pe», «Pa3zBuTue XKU3HU B
MaJe030MCKOM Ipey, «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOU
ape», «CoBpeMeHHasl CUCTEMa OPTaHUYECKOT0 MUPay.

O6ODVI[OB8.HI/IeZ rep6ap1/n/1 paCTeHI/Iﬁ pa3IM4HbIX OTHACIIOB, KOJUICKIMU HACCKOMBLIX,
BJIQJKHBIC TMIPCriapaTbl XUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIIMU HIJIOKOKHX, CKCIICTHI
IMO3BOHOYHBIX JKUBOTHBIX, YydCsla HOTUL U SBepeﬁ, KOJJICKIINH OKaMCHCHOCTeﬁ, ITOJIC3HBIX
HCKOIMACMbIX, MYJIAKHW OPTraHUYCCKUX OCTAaTKOB OPTraHHU3MOB.

Bupryanbnasa snabdopatopHasi padora «MoaenupoBanue onbiToB Mumiepa—tOpu no
U3yUYEHHIO a0MOT€HHOI0 CHHTE3a OPraHUYECKUX COEAMHEHHH B EPBUYHON aTMochepe».

JlabopaTopHasi pabora «/3yueHne W OmMHMCaHWUE MCKOMAEMbIX OCTAaTKOB JIPEBHHX
OpPraHU3MOBY.

IIpakTuyeckass padora «/3ydeHne ocoOEHHOCTEH CTPOEHUS PACTEHHMH Ppa3HBIX
OTJIEJIOBY.

IIpakTnyeckas padora «/3ydeHne ocCOOEHHOCTEN CTPOSHUS TO3BOHOYHBIX KUBOTHBIX).
Tema S. IIpoucxokaeHue 4eJ10BeKa — AaHTPONOIreHe3
Pa3nens! u 3aga4n aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJE€HHUE TIPEICTABICHUN O MPOUCXOKICHUHU YEIOBEKA. PeIurmno3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoncTBO uenoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE IIOJIOKEHUE 4YeJIOBEKa.
CBueTeIbCTBA CXOJCTBA YEJIOBEKAa C JKUBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oIoruyeckue,
AMOpHUONIOTUYECKUE, (DU3HOIOTO-OMOXUMHYECKHe, MoBeAeHueckue. OTiauuus YenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/IEHHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuUTHE TrOJIOBHOTO
MO3ra ¥ BTOPON CUTHAJIBHOW CUCTEMBI.

JiBmxymue cuiabl  (pakTopsl)  aHTpONOreHe3a:  OHOJIOTHYECKHE,  COIMAJIbHEIE.
CooTHolieHrne OMOIOTHYECKUX U COIMANTBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE CTaluU aHTpoIoreHe3a. Pannue yenoBekooOpa3Hbie 00e3bsHbI (TIPOKOHCYJIbI)
U paHHHME TOHTHbI — O0OLIMe MPEIKHU YeI0BEeKOOOpa3HbIX 00€3bsiH U JI0ACH. ABCTPaIONUTEKN —
JBYHOTHE INPEIKH JIoAcH. YenoBek yMerbli, IepBble M3TOTOBICHUSA OpyAul Tpyna. HemoBek
NPSIMOXOJSIIIMN M TEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
00K TpeoK HeaHIePTAIbCKOTO YeIOBEKa 1 YeJIOBeKa pa3yMHOT0. YeloBeK HeaH 1epTalbCKUi
Kak BHUJ JIFOJEH XOJIOJHOrO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THUIIA, JEHUCOBCKHI
YeJI0BEK, OCBOCHHE KOHTHMHEHTOB 3a npeaenamu A¢puku. [laneorenernka u najaeoreHOMUKA.

9BOJ’II-OI_II/I}I COBpPCMCHHOI'O YCJIOBCKA. EcrecTBeHHbIl 0T60p B TIOMMYJIOUAX YCJIOBCKA.

MytaunonHsli poniecc U noauMopdusm. [lonynsnuoHHbIe BOJIHBL, Apeiid) T€HOB, MUTpaLUs U
«3(p ekt ocHOBATENS» B MOMYJISILUAX COBPEMEHHOI'O YeJIOBEKa.
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Yenoseueckue pacel. [lonsarue o pace. bonbine pacel: eBponeouaHas (eBpazuiickas),
aBCTPAJIO-HETPOUIHAs (PKBaTOpHallbHAs), MOHIOJIOMIHAsA (a3MaTcKo-aMepukaHckas). Bpems u
IIyTM pacCeJICHWs 4YeloBeKa MO0 IulaHere. EnmHCTBO denmoBeyeckux pac. Hayunas
HECOCTOATENIBHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeKa K pa3sHbIM YCIOBHAM OKPY KaOLIEH
cpensl. Biusinue reorpaduueckoit cpeasl u apeiida reHoB Ha MOp(OJOTHIO U (PHU3HOIIOTHIO
YeJI0BEKA.

MexaucuurimHapasle MeToAbl B (pu3nueckor (OMOJIOTUYECKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHASI ~ QHTPOMNOJIOTUA M MAaJCOAHTPOINOJIOTHSl  YEJIOBEUYECKUX  MOMYJIALMM.
buoconmaneubie  WCCleNOBaHUS ~— MPUPOABI  4YeloBeka.  VcciemoBaHWe — KOIBOJIOLMH
OMOJIOrMYECKOIr0 M COLMAILHOIO B UEIOBEKE.

JdemoHcTpauuu
Hoptpetsl: Y. Hdapsun, JI. JIuku, A. A. Porunckuit, M. M. I'epacumos.

Tabmuubl ~ u  cxeMbl: «MeToapl  aHTpomnojiorTun», «l'0JIOBHOM MO3r  4eJIOBEKay,
«UYenoBekooOpa3Hbeie 00€3bsiHBDY, «CKeJIeT yelnoBeKa M CKeJleT MHUMMaH3e», «PyIuMeHThl u
aTaBU3MbD», «/[BIDKyIIME CHUJIBI AaHTPOMOTreHe3a», «DBOJIIOIMOHHOE JPEBO  YEJIOBEKay,
«ABcTpanonurek», «HenoBek yMensblit», «HenoBek npAMoXoasauuiny, «JleHucoBCKUil 4enoBeK»
«Heanpgepraneupy, «KpomanboHis, «lIpenku yenoBeka», «ITambl HBOIONUN YEIOBEKa,
«PaceI uenoBekay.

O0opynoBaHue: MyJISDKA OKaMEHEIIOCTEH, MMPeIMETOB MaTEPUATBHOMN KyJIbTYPHI MPEIKOB
4eloBeka, penpoaykiun (pororpaduu) KapTUH ¢ MU(POTOTHISCKIMH U OUOIEHCKUMU CIOKETaMU
IIPOMCXOXKICHUST YelloBeKa, (oTorpaduu HAaXOJOK HMCKOMAeMBIX OCTATKOB YEJIOBEKa, CKEJeT
YelioBeKa, MOJIeNb deperna YellOBeKa M yepera MIMMIaH3e, MOJENh KUCTH YelIOBeKa W KHCTU
HIMMIIAH3€, MOJIEIIH TOPCA MPEIKOB YEIOBEKa.

JlabopaTopnasi padora «/3ydueHne OCOOCHHOCTEH CTPOCHHSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IMpakTnyeckas padora «/3ydeHre 5K0JIOrHYECKUX aanTaldidi 4eTOBEKay.

Tema 6. OJkojormsi — Hayka O B3aHMOOTHOLIEHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kaloule cpeaon

3apoxaeHue W pa3BuTHE OSKojoruu B Tpyaax A.I'ymb6onsara, K. @.Pymse, H.
A. CeseproBa, J. ['ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. Csizb
9KOJIOTMH C APYTUMHU HayKaMH.

Mertoap! 3kosnoruu. IToneBsie HaOMOAECHUSA. DKCIEPUMEHTHI B SKOJOTUH: MPUPOJIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY Karolled cpeibl: JOKaJIbHBIMH,
PErHOHAIIBHBIN U TJIOO0ATBHBIN.

3HaYeHHE IKOJOTHMYECKUX 3HAHUM JJISI YeJIOBEKa. JKOJOTMYECKOE MHUPOBO33PEHUE KaK

OCHOBAa CBA3C€H 4eJIOBEYeCTBA C NpUponod. POpMHUpPOBAHUE DSKOJOTMYECKOW KYJIbTYpbl U
JKOJIOTMYECKON TPAMOTHOCTH HACEJICHHUS.
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JdemoHcTpauuu

[optpetsr: A. I'ymGonear, K. @. Pynse, H. A. CeBepros, JO. ['ekkenn, A. Tencnu, B.
H. Cykaués.

Tabmuiet u cxembl: «Pa3mensr skonorum», «MeToabl 3koIoruny, «CxemMa MOHUTOPUHTA
OKPYKaIOIIEH Cpeab».

JladopaTopHasi padora «/3ydeHne METOJOB IKOJIOTHIECKUX HCCIICTOBAHUI.
Tema 7. Opranusmsl u cpefa o0UTAHUSA

Okonorndyeckue (akTopel W 3aKOHOMEpHOCTHM uX JaeiictBusa.  Knaccupukanus
JKOJIOTUYECKHX  (DaKTOpoB:  aOWOTHYECKHME, OMOTHYECKHE, aHTpomoreHHele. OOmme
3aKOHOMEPHOCTH JEUCTBUs dKosorndeckux (akropos. IlpaBuno mmaumyma (K. Hlnpenrens,
1O. JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIEC U CTECHOOMOHTHBIC OPTAHU3MBI.

Abunortnyeckue ¢aktopbl. CBeT Kak 3kosorndeckuit pakrop. JleficTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKME TPYMIBl PACTEHUH M JKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CurnanbpHas posib cBera. doTonepuoausm.

Temnepatypa kak 3kosiornyeckuil Qaxrtop. [leficTBue Temieparypbl Ha OpraHU3MBI.
[ToiiKknnoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.

BraxxnocTs kak skosornmueckuii ¢gakrop. [IpucrnocobneHus pacTeHHil K MOAEPKaHUIO
BojHOTO Oamanca. Kraccudukanus pacTeHuid TO OTHOIICHHIO K Boje. llpucrocoOnieHus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenpl oOuTaHMsl OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, MMOYBEHHAs, INTyOWHHAas
HOJMNOYBEHHAs, BHYTPHOpraHu3MeHHas. DU3HKO-XMMUYECKHE OCOOCHHOCTU cpel OOMTaHUs
opranu3moB. [Ipucnoco0aeHuss OpraHu3MoB K )KU3HU B Pa3HbIX cpeax.

buonoruueckue purmbl. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHHSIM YCIOBUH )KU3HH.

Kuznenusie popmbr opranusmoB. [lonstue o xu3nenHo gopme. JKuzHeHHbie GopMbl
pacTeHHIA: JepeBbs, KYCTAPHHUKH, KyCTapHUYKH, MHOTOJETHHE TPaBbl, OJHOJETHHE TPAaBHIL.
JKusnenneie GOpMBI KUBOTHBIX: THIPOOHMOHTHI, TEOOWOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUs 1 00pa3a KU3HU.

buotnueckue ¢akropel. Buapl OMOTHYECKUX  B3aUMOJCUCTBUN:  KOHKYPEHIIHS,
XHUIHAYECTBO, CUMOMO3 U ero ¢opmbel. [lapazutusm, Koomeparus, MyTyain3M, KOMMEHCATU3M
(KBapTHpaHTCTBO, HaxyjeOHWYecTBO). Herpoduueckne  B3auMoAeWcTBUA  (TOMHYECKHE,
tdbopuueckue, (padbpuyeckue). 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBUM ISl CYIIECTBOBAHUS
OpPraHU3MOB B cpefie ooutanus. [[puHIIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpauuu

Tabmuibl U cxembl: « IKoJIoTHUecKre (GakTopbl», «CBETOBOM CHEKTP», « IKOJIOTHUECKUE
TpyHIibl )KUBOTHBIX IO OTHOHICHUIO K CBCTY», «TGHJIOKPOBHLIG KHUBOTHBICY», ((XOJIOIIHOKpOBHBIe
KUBOTHBIEY», «DU3NOJIIOTMYECKUE aJanTal KUBOTHBIX», «Cpelnbl OOWTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbDy, « KuzneHusie Gopmbl pacTeHU», « Ku3HEeHHBIE (POPMBI JKUBOTHBIX),
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«JKocUucTeMa MIMPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro Jyeca», «llenu nuranusy»,
«XumanaectBoy, «Ilapasutuzmy, «Korkypernmusy, «Cumonosy, «KommeHncamuzm.

OO6opynoBanue: repoapuy  pacTEHUNW H KUBOTHBIX, MPUCIIOCOOJEHHBIX K BIUSHUIO
Pa3MUYHBIX  OKOJOTMYECKHX (AKTOpPOB, TrepOapuu  CBETONIOOWBBIX, TCHEMIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHH, CBETONIOOWBBHIC, TCHETIOOWBHIE W TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHusi, repOapuy U KOJUIEKIIUH TETUIOIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX PaCTECHHH,
gy4ena NTULl W 3BEpeid, repOdapuy pacTeHWil, OTHOCSIUXCA K rurpoduram, kcepoduram,
Me30(UTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYIII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, TepbapuM H KOJUIGKIMM pACTEHHWH ¥ JKMBOTHBIX, OOJaNaIOMMX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHCHMSM YCJIOBUH JKU3HH, repOapuu W KOJUICKLUH
pacTeHuil U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIMU KUBOTHBIX, yUYACTBYIOUINX B
Pa3IMYHBIX OMOTUYECKUX B3aUMO/ICHCTBHUSX.

JlabopaTopHasi padoTa «BrisiBIeHHE TPUCTIOCOOJICHUI OPTAaHNU3MOB K BJIIMSIHUIO CBETAY.

JlabopaTopHasi padoTa «BbIsiBICHHE TIPHUCTOCOOJICHHM OPTraHW3MOB K  BIIUSIHHIO
TEMIIEPaTypbD».

JlabopaTopHasi padoTra «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHUH W3 Pa3HBIX MECT
oOuTaHUAY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMA

DKOJOTHYECKHE XapaKTePUCTHKHU momymsiuu. [lomymsaius kak Ouonornueckas cCUcTema.
Pons HeomHOpomHOCTH cpenbl, (U3HUECKUX OapbepoB M OCOOCHHOCTEH OMOJOTHHM BHUIOB B
(hopMUpOBaHUH TPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJsuii. OCHOBHBIE MMOKA3aTeIH MOMYISALUN:
YUCJICHHOCTh, IJIOTHOCTh, BO3PACTHAsI M TOJOBas CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Dkojoruueckas CTpykTypa nomyisiuu. OieHka YMCICHHOCTH MOMmyJsaiuu. J(nHamuka
NOMyJISAUU U €€ perysiius. buornueckuil moreHyan nonyasiaui. MoaenupoBaHue TUHAMUKA
nomyysiiui. KpuBble pocTa YMCIEHHOCTH momyisiuu. Kpuble BbhkuBaHUS. Perymsnus
YUCIIEHHOCTH TOIMYJISIIAA: POJb (PAaKTOPOB, 3aBUCSIIMX M HE 3aBHCAIIAX OT IUIOTHOCTH.
DKoJorH4ecKue cTpareruu BuoB (1- u K-ctparerun).

[Tonsitue 00 »sKoMOTMYECKOW HUIE BUAA. MectoobOutanue. MHOroMepHas MOJEib
skosiornyeckor Humm k.M. Xarunncona. Pazmepsl skomornueckor Humu. [loreHuuansHas u

pcain30BaHHas HUIIN.

Bun kak cucrema momynsiumii. Apeansl BUIOB. BHAbI M MX JKU3HEHHBIE CTpaTErvu.
DKOJOTHYECKUE DKBUBAJIEHTEI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MHIPAalMid JKUBOTHBIX. bHojormdeckue uHBa3UN
4y’KEpOJHBIX BUIOB.

JdemoncTpanuu

Iloprpet: dx. N. XaTunHCOH.

Tabauiibl ¥ cXeMbl: « DKOJIOTUYECKUE XapaKTEPUCTUKHU MOMyJIsum», «[IpoctpancTBenHas
CTpyKTypa mnonyisauun», «Bo3pactHeie mnupamuasl nomyiasuun», «CKOpPOCTbh 3aceieHust
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IOBEPXHOCTU 3€MJIM PA3IMYHBIMU OpraHu3smamu», «Mojenb skosornueckol Humm k.
M. XarunHCcoHa».

OO6opynoBanue: repoapun paCTeHUN, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHus ceMsH pacTeHUI K PACCEICHUION.
Tema 9. Jxos10rus c0001IECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoieHos u ero ctpykrypa. CBS3U MEXIy OpraHu3MaMu B
OuolLEeHO3E.

Okocuctema kKak oOTkpeiTas cuctema (A. Jx. Tencnu). DyHKIMOHATBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOJYLEHThI, KOHCYMEHThI, peayLeHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetu. Abuorndeckue O10KK dKocucTeM. [10YBBI U MIIBI B 9KOCHUCTEMAX.
KpyroBoport BemiecTB 1 MOTOK SHEPTUHU B IKOCHCTEME.

OcHoOBHBbIE ITOKa3aTeau SKocucTeMbl. brioMacca u mpoayKuus. DK0I0ruueckue mupaMu bl
quces, OMOMaCChl U SHEPTUH.

Junamuka 9KOCUCTNEM. Kamacmpodghuueckue nepecmpouiKu.
@aykmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIeCTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCHM M WX NPUYUHBL. AHTPOIOT€HHbIE BO3JCHCTBUS Ha CYKIIECCUU.
Knumakcaoe cooOmiectBo. bruopaznooOpa3zue M TMONHOTa KPYroBOpOTa BEHIECTB — OCHOBA
YCTOWYHBOCTU COOOIIIECTB.

[Ipupoanbie 3K0CUCTEMBI. JKOCUCmEMbL 03ED U peK. DKocucmemvl MOpeu U OKeaHos.
Orocucmemvl myHop, 1eco8, cmeneti, NyCulHb.

AHTpOHOF €HHBIC DJKOCHCTEMBI. AT POSKOCHUCTCMA. Ar POLCHO3. Pazauuns MCKAY
AHTPOIIOTCHHBIMHU U ITPUPOJHBIMH SKOCUCTCMAMMU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposckas ¢opa u dayHna.
CunaHTponu3anust ropoJckoil ¢ayHbl. buomormdyeckoe M  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHHUS ~ OCHOBHBIX  B3aMMOJACWCTBHI  OpPraHU3MOB B
aKkocucteMax. Poibv kackaonoeo 3ghghekma u  6u008-30uhpukamopos (Kuouesvix 6udos) 8
@yukyuonuposanuu sxocucmem. IlepeHOC IHEPTUHN U BEIIECTB MEXTY CMEKHBIMH SKOCHCTEMaMH.
YCTOWYMBOCTh OpPraHU3MOB, TMOMYJSIIUM M 3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AQHTPOIIOI€HHBIX BO3ECHCTBUM.

Mexanusmbl  6030elicmeus  3a2psA3HeHUll  pA3HbIX MUNO08 HA  CYOOP2AHUIMEHHOM,
OpP2AHU3MEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbL IKONO2UHECKO20
HOPMUPOBAHUSL AHMPONO2EHHO020 6030eticmaus. MeToI0IOTUST MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.
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JdemoHcTpauuu
[optper: A. [Ix. Tencnu.

Tabnuibl 1 cxembl: «CTpyKTypa OHOIIEHO3a», « DKOCUCTEMA TUPOKOJIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B JKOCHUCTEMEY,
«Kpyrosopor BemecTB B 3kocucteme», «llemum mnwmTaHus (macTOMWIIHAS, JETPUTHAs)»,
«IKOJOTUYECKAs MUPaMKJIa YUCEID, « DKOJIOTHYECKas MUpaMuia OMOMAacChl», « DKOJIOrHIecKas
nupamua sHepruny, «Oopazopanue 6o10ta», «I[lepBuunas cykmeccus», «BocctaHoBieHHUE Jieca
nocJie noxapa», « JKocucTeMa 03epay», « ArpoueHosy», «KpyroBopoT BEUIeCTB U TOTOK SHEPTUU B
arporieHose», «IIpumepsr ypboskocucTem.

ObopynoBanue: repdapuy pacTeHUM, KOJJICKIIMM HACEKOMBIX, dydesa MTHUIl U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIETbh YKOCUCTEMBI.

IIpakTuyeckas padora «l3ydenue u onucanue ypo0o3KOCHUCTEMBI.

JlabopaTopHasi pabora «/3yueHnne pazHooOpa3us MEJIKUX MTOYBEHHBIX WICHHCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

IKCKypeus «IKCKypcHst B TUITMYHBIA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIN WJIM TIOWMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypeHus «IKCKYpCHsl B arpodKOCUCTEMY (Ha T0JI€ UK B TEIUIMYHOE XO3SHUCTBO)».
Tema 10. Buocdepa — rinodanbHasi IkocucTemMa

buocdepa — obmieranerapuas o0osouka 3eMid, T€ CYIMIECTBYET WM CYIIECTBOBAJa
KU3HB. PazBuTHe npencraBienuii o 6nocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepraackoro o
ouoctepe. O6mactu 6nocepsl u e€ coctas. JKuBoe BeriecTBo 6uochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CcyliecTBOBaHUs Onocdepnl. OcobeHHOoCTH 6UOChephl Kak To0aibHON
9KOCUCTeMBbI. JlmHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreOXMMHYECKHE ITUKIIBI (YTIIepo1a, a30Ta). PUTMUYHOCTH sIBJICHUH B OHocdepe.

3onanbHOCTE Ouochepsl. [TonsTue o Onome. OCHOBHBIC OMOMBI CYIIH: TyHAPA, XBOWHBIE
JieCa, CMCIIAHHBIC U HNIMPOKOJUMCTBCHHBIC JICCA, CTCIIM, CABAHHBI, IMYCTBIHU, TPOIIMYICCKHUC JICCa,
BBICOKOTOPBS. KiTuMat, pacTUTENbHBIN U )KUBOTHBIM MU OMOMOB CYIITH.

Crpyktypa © (QYHKIUS SKHBBIX CHCTEM, OIEHKAa HX PECYpCHOr0 TMOTEHIHMAIa |
orochepHbIX PYHKITHIA.

JdemoHcTpauuu

[Toptpetsl: B. U. Bepuanckuid, 3. 3rocc.

Tabnuiel u cxembl: «I'eochepsr 3emmuy, «Kpyroopot azora B npupojae», «Kpyrosopot
yraepoaa B mpupojae», «KpyroBopot kucnopoaa B mpupojae», «KpyroBopot Boasl B IpUpoie»,

«OcHoBHBIE OMOMBI cyny, «Kimumatudeckue nosica 3emin», « Tyaapay, «Taitray, «CmenianHbIi
necy, «lllupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[IycTbiHsy, « TponM4YecKuil gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.
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Tema 11. YesioBek M OKpy:Kamoumas cpeaa

DKOJOTHYeCKHe KPHU3UChl M HMX MNpUYMHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HeHne BOIHOM cpebl. OXpaHa BOTHBIX
pecypcoB. Pa3pymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiuMmara.

AHTpPOIIOTEHHOE BO3/ICUCTBME HAa PACTUTEIbHBIA M SKMBOTHbIM Mup. Oxpana
pPacTUTEIBHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl NpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranuveckre caapl U 300JI0THYECKHE
MapKU.

OcCHOBHbBIE TPUHLUIIBI YCTOHUYMBOTO pPa3BUTHUS YEJIOBEUECTBA U MPUPObIL. PannonansHoe
MPUPOJONONIB30BaHNE M COXpaHEHHEe OuoJIoTHYecKkoro paszHooOpasus 3emin. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
" €ro BEPOATHBIC MOCIICACTBUS.

PazButue METOJIOB MOHUTOPHUHIA pa3BUTHS OMAaCHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemnvle uccnedosaHus nepexooa K pecypcocbepezarowell u
KOHKYPEeHmMOCHOCoOHOU  dHepeemuke. buonozuueckoe  pasnoobpasue  u  6UOpecypcoi.
Hayuonanvnvle ungopmayuonnsie cucmemvl, obecneuusarowue OOCMyn K UH@opmayuu no
COCMOSIHUIO OMOENbHBIX 8U008 U IKocucmeM. OcHO8bl IKopeaburumayuu IKocucmem u cnocooos
b6opvOLL ¢ buonospescoenusmu. Pexonempykyus MOpCKUX u HA3eMHbIX IKOCUCTEM.

JdemoHcTpauuu
Tabmuubl W cxewmbl: «3arpsisHEHUE aTMocepb», «3arps3HeHue THIpocheph»,

«3arpsi3HeHue 1ouBbD», «IlapHuKoBEIi 3 ek, «Ocob0 oXpaHseMble IPUPOTHBIE TEPPUTOPUNY,
«Mogenu ynpasisieMoro Mupay.

Ob6opynoBanue: pororpadguu oXpaHseMbIX pacTeHUI U )KUBOTHBIX KpacHol kauru Poccuiickoi
®enepanun, KpacHol KHUTH pervoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'UN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OOYYarOIIUMHKCS
porpamMM CpeIHEro o0IIero 00pa30BaHMs: JIMYHOCTHBIC, METANPEIMETHBIE U MPEIMETHBIE.

B CprKType JINMYHOCTHBIX pe3yanaT0}3 OCBOCHUA HpOFpaMMLI Ji(¢] 6HOHOFI/II/I BBIACJICHBI
CICMYIOIINE  COCTaBIIAIONIME: OCO3HAHWE OOYYAIOIUMHCS  POCCHMCKON  TpayKIaHCKOU
NICHTUYHOCTHU — TOTOBHOCTHU K CaMOpa3BI/ITI/IIO, CaMOCTOSTCIBHOCTHU nu
CaMOOTIPEICIICHUIO, Haau4ue Mmomusayuu K 00y4eHHIO OHMOJIOTHH, YeNleHanpasieHHoe
passumue BHYTPECHHUX yOCKICHUN THUYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH M HCTOPUUYECKUX
TpaAWIMi Pa3BUTHS OHOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIIHXCS
pyKOBOI[CTBOBaTbCH B CBOGP’I JCATCIIBHOCTU NIECHHOCTHO-CMBICJIOBBIMHU yCTaHOBKaMI/I, HpI/ICyH_II/IMI/I
CHCTEME OHOJIOrHYSCKOI0 oOpasoBaHusl, HaluyUe npasoco3HaHUsL SIKOIOTHIECKOM
KYJbTYPBI, CHOCOOHOCMU CIABUMb TEIH U CTPOUTH KU3HEHHBIC MIaHbL.

JImuHOCTHBIE PE3YyIbTAaTbl OCBOCHUS IPOTPAMMEI 110 onoaoruu JOCTUI'alOTCA B €CAMHCTBEC
yq€6HOI\/JI U BOCIUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPaJUIIHMOHHBIMU pOCCHfICKHMH
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CONMOKYJIbTYPHBIMU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMU IICHHOCTSAMMU, NPUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMu MOBEACHHUS M CHOCOOCTBYIOT IpoLieccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXKEHMS K 3aKOHY WM IPABONOPSAAKY, YEJIOBEKY TpyJda W CTapllieMy MHOKOJIEHHIO, B3aHMHOI'O
YBOKECHHS, OEpPEeKHOTO  OTHOMIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJULHUSAM
MHOTOHAIIMOHAJIBHOTO Hapoxaa Poccuiickoit denepannu, pUpOJE U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS YUEOHOTO npeaMeTa « bruoaorusy» JoMKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHHX
yOeXKICHHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  0OOIIecTBa,
pacuMpeHe >KM3HEHHOTO OMNbITa M OIbITa JACATEIHLHOCTH B IMPOLIECCE peaTnu3allii OCHOBHBIX
HaIlpaBJICHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTDh TPAXJAHCKOW TO3WUIMK OOydYalomerocss KaKk aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTMTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)XCHHE 3aKOHA U
IIPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JIEATEIILHOCTH TPU CO3JIaHUH YUEOHBIX IPOEKTOB,
pelIeHNH yu4eOHbIX U T03HABAaTEIbHbIX 3a/]ay, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3HMIIMI0 1O OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHHUC YUUTBIBATH B CBOHX HeﬁCTBHHX H606XOI[I/IMOCTB KOHCTPYKTHUBHOT'O
BSaHMOI[CfICTBHH JIIOIIGI>'I C pa3sHbIMU y6e)KIleHI/I$IMI/I, KYJbTYPHBIMU HNEHHOCTAMU U COLIMAJIbHBIM
IIOJIOKCHHUEM,,

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX W MCCJIENOBATENbCKUX 3a/1ay, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCUNCKOMN TPasKIaHCKOW MIACHTHYHOCTHU, MATPUOTHU3MA, YBAKECHUS
K CBOEMY Hapoly, 4YyBCTBa OTBETCTBEHHOCTH mepes PoaumHOM, TOpAOCTH 3a CBOM Kpai, CBOIO

Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOIIIOE U HACTOALLEE MHOIOHALIMOHAIBLHOIO Hapoaa Poccuy;

LIEHHOCTHOEC OTHOLICHWE K IMPUPOAHOMY HACIEAUI0 U IAMATHUKAM IIPUPOIBI,
JNOCTHKEeHHMSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIOCOOHOCTh OLEHHMBATh BKJAJ POCCHUICKMX YUYEHBIX B CTAHOBJICHHE U pa3BHUTHE

OWOJIOTUH, TOHUMAaHHS 3HAYCHUS OMOJIOTUH B TIO3HAHMH 3aKOHOB IPUPOJIBI, B )KU3HH YEIOBEKA U
COBPEMEHHOT0 O0IIIEeCTBA;
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ujeiHast yoexk1I€HHOCTh, TOTOBHOCTb K CITy>KEHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS
OCO3HAaHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPOa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CII0COOHOCTD OLCHUBATHL CUTyallulO U NPUHUMATh OCO3HAHHBIC PCUICHUA, OPUCHTUPYACH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYMBOTO OyIyIIIero;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM POJUTENSM, CO3JAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O IMPUHATHUSA HGHHOCTeﬁ CEMENHOU KMU3HU B COOTBETCTBUU C TpaguuusaAMHU Hapoa0B
Poccuu;

4) 5cTeTHYECKOr0 BOCIIUTAHMS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHHUH;

MMOHUMaHHE YMOIIMOHAJIBHOI'0 BO3/ICHCTBUS JKUBOI OpUupoabl U ec ICHHOCTH,

TOTOBHOCTb K CaMOBBIPAXXCHUIO B PA3HBIX BHUJAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
KadyeCTBa TBOp‘-ICCKOfI JIMYHOCTH,

5) puznueckoro  BocnUTAHMSA, (POPMHPOBAHUS  KYJBTYPbl  310POBbI W
3MOLMOHAJIBLHOIO 0JIAr0NMONyYus:

MMOHUMAaHUE W peayin3alus 3J0pOBOTO U O6e30macHOro odpasa KU3HU (3J0POBOE MUTAHUE,
COOIOZICHNE TUTMEHUUYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHH U OTAbIXA,
perynspHas (uU3MYECKas aKTUBHOCTh), OEpPEeKHOr0, OTBETCTBEHHOTO ¢ KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3I0POBbIO;

MMOHUMaHHWE IIEHHOCTH TMPaBWJI HMHIWBUAYaJbHOTO W KOJUJIEKTHUBHOTO 0O€30macHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 37J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS alKOTroJIs,
HAapKOTUKOB, KYpEHUs);

6) TPyA0BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MAaCTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K  AaKTHUBHONH  JEITENbHOCTHU  TEXHOJOTMYECKOM W COLMAJILHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBLHO BBIMOJIHATH
TaKyI0 JEATEIbHOCTD;

HMHTEpeC K pasNu4HbIM cepaM mpodeccHOHATHHON NeATEIbHOCTH, YMEHHE COBEpIIATh

OCO3HAHHBIN BRIOOP OyayIei mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;
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TOTOBHOCTb U CHOCOOHOCTh K 00Pa30BaHUIO M CAaMOOOPA30BaHHMIO HA MPOTSHKEHUH BCEH
KHU3HH,

7) IKOJIOTM4eCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH 1€JIeCO00pa3HOe OTHOILIEHHE K PUPOIEe KaK UCTOUYHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIIECTBOBAHHUS;

MOBBILIEHUE YPOBHS AIKOJIOTMYECKON KyJIbTYphI: MPHOOPETEHUE ONbITa IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IOCIIECACTBUN JUIsl OKPYKAIOLIEH CPEMbL;

OCO3HaHHE TI100aIBLHOI0 XapaKTepa 9KOJIOIrHICCKUX npo6neM u HYTeﬁ HUX PCIICHUS;

CIIOCOOHOCTh MCIOIb30BaTh MPHOOPETACMbIC TIPH U3YUYCHUH OMOJIOTHH 3HAHUSI B YMEHUS
IpU pelIeHUH MpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIB30BaHUEM (COOIIOICHHE
NpaBUJI MOBEJCHUS B MPHPOJIC, HANPABJICHHBIX HA COXPAHCHHE PAaBHOBECHS B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE NEHUCTBUH, NPUHOCAILLMX BpEI OKPYKAIOLIEW NPUPOJHOM Cpene,
yMEHHE MPOTHO3MPOBATH HEOJATONMPHUATHBIE HKOJOTHYECKUE TOCIEACTBUS MPEATPUHUMAECMBIX
JIEUCTBUI U NPEIOTBPAILATh HX;

HaJu4he Pa3BUTOIO SKOJOTMYECKOIO0 MBILUIEHUS, HKOJIOTMYECKON KyJIbTYphl, OIbITa
JIEATEIIbHOCTH  KOJOTMYECKOM HANpaBJICHHOCTH, YMEHHUS pPYKOBOACTBOBATbCA HWMH B
MO3HABATEJIbHOM, KOMMYHMKAaTUBHOW M COLMAJIbHOM IpPAaKTUKE, FOTOBHOCTU K YYacTUIO B
MPAKTUYECKOU JIEATENIBHOCTH AKOJOTHUYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HayKH ¥ OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHMIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHDE;

COBCPHICHCTBOBAHUEC SI3BIKOBOM M YUTATEIIHLCKOM KYJBbTYPBI KaK CPCIACTBa BSaHMOHCﬁCTBHH
MCKAY JIOAbMU U MTO3HAHUWA MHPA,

MOHUMaHHE creuupUKd OMOJIOTMH KaK HayKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHHUU
PalMOHAIIFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPY)KaIOIIeM
MUpE KaKk O €JUHCTBE MpPUPOJbI, YeJIOBEKa M 0OliecTBa, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH 1 peIeHUH MPOOIeM COXPaHEHUS! TPUPOJIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH I COBPEMEHHOM LIMBUJIN3ALNN: 00€CTIeUeHHUSI
HOBOTO YPOBHS Pa3BUTHUsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHMMH, CIIOCOOHBIX
pemarh pecypcHble MpoOeMbl pa3BUTHS YEJIOBEUYECTBA, IIOUCKA MyTeH BbIXOJA U3 TI00aNbHbBIX
9KOJIOTHYECKUX MPoOIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
UCIIOJIb30BAaHUIO ITPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOJYUYECHUN OMOJOTUYCCKUX 3HAHUU B IEJSIX TIOBBIIICHUS OOIICH

KyJbTYpbl, €CTECTBEHHO-HAy4YHOHl TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIMOHATIHHOU
IpPaMOTHOCTH 00y4Jaronmxcs, popMupyeMon ipu U3y4eHUH OUOJIOTHH;
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INOHUMAHHUEC CYHIHOCTH MCTOJOB IIO3HAHUS, HUCIHOJIB3YCMbIX B CCTCCTBCHHLIX HAyKax,
CIIOCOOHOCTH HCITOJIE30BaTh MmoJIyda€MbIC 3HaHUA JJII aHali3a | OOBSACHEHMS SIBJICHUI
OKpYKaroumero mMupa " IPOUCXOAAININUX B HEM I/ISMeHeHI/IfI, YMCHHUC [CJIaTb 000CHOBaHHBIE
3aKIIIOYCHHUA Ha OCHOBC HAYYHbBIX (l)aKTOB U HUMCIOIIMUXCA AdaHHBIX C MLCJBIO IMOJIYUYCHUA
JAOCTOBCPHLIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENLHO HMCIOJB30BATh OHMOJIOTMYECKHE 3HAHUS AJIs1 pCIICHUSA
npo6neM B pCAJIbHBIX JKU3HCHHBIX CUTYyalluAX,

OCO3HAaHUEC INE€HHOCTU HEly‘IHOfI ACATCIIbBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIBHOCTD HHAUWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTb K HENpPEPBIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJIOTMH B COOTBETCTBUM C IKM3HEHHBIMU
MOTPEOHOCTSAMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeamMeTHbIe pe3yiIbTaThl OCBOCHHs y4eOHOTo mpeamera «bruomorusy BKIHOYAIOT:
3HaYUMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PCHHSI  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIC) 00IIEHAYYHBIC TOHSTHS, OTPAXKAFOIIUE IIETTOCTHOCTh HAYYHOW KaPTHHBI MUPA
U crieruuKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEHIECTBO, SHEPTHUS,
SIBJICHHE, TPOIECC, CHCTEMa, HAYyYHBIH (DAaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIEOBaHNEe, HAOIIOJIECHUE, M3MEpPEHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCAIbHBIC
yueOHbIe JIeiicTBUs (TIO3HABATENIbHbIC, KOMMYHHKATUBHBIC, PETYJSITUBHBIC), 00CCIICYHBAIOIINEC
(dhopmupoBaHre (QYHKIIHOHATHHONW TPAMOTHOCTH W COIHMAILHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIOCOOHOCTh 00y4JaroIuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXKTUCIUTUTMHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YyYeOHBIC ICHCTBUS B TO3HABATEIHHOW U
COLIMAJIEHOM TTPAKTHKE.

B pesynprare u3ydeHuss OMOJOTMH Ha YPOBHE CpeaHEro ooOmero o0pa3oBaHUs Yy
oOyudaromierocss OyayT copmupoBaHbl MO3HABATENHHBIC YHUBEPCAIbHBIE y4eOHBbIC NEWUCTBUS,
KOMMYHHUKATHBHBIC YHUBEpPCAJIbHBIC YyUYeOHbIC JIEHCTBHS, pETYJSTHBHBIC YHHBEpPCAIbHBIC

y‘-I€6HLI€ ,Z[GFICTBHH, COBMCCTHasA ACATCIBbHOCTD.

MCTaHpeI[MeTHHe PE3YJbTAaTbl OCBOCHHA IPOTpaMMBbl CPEAHETO O6H_I€FO O6paSOBaHI/I}I
JOJIKHBI OTpaXaThb:

OBJajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:
1) 6a3oBble JIorMYecKHe AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaJH3UpOBaTh MNpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BATh IIPU OCBOCHUU 3HAHUU HpI/IéMBI JJIOTUYCCKOT'O MBIIIJICHUA (aHaJH/ISa,

CHUHTE€3a, CpaBHEHMA, KiIacCUPUKALMM, OOOOILEHUs), PacCKpbIBaThb CMBICI OHOJOIMUYECKUX
HOHATUHN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABINBATh CBA3H C APYTUMHU NOHITUIMMU);
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OIPCACIIATE LCIU ACATCIBbHOCTH, 3a/laBast IapaMCTpbl U KPUTCPUHU HX HOOCTHIKCHUS,
COOTHOCHUTDB PE3YyJIbTAThl ACATCIbHOCTHU C ITIOCTABJICHHBIMU LCIIAMU;

WCTIOJIB30BATh OHMOJIOTUYECKHE TMOHATUS Il OOBSICHEHUS (AKTOB WM SBICHHHA JKUBOU
IIPUPOLBL;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, JEAYKTHBHbIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IMPUMEHATE CXEMHO-MOJICJIIBHBIC CPCACTBA JJI NPECACTABJICHUSA CYHICCTBCHHBIX CBsI3EH M
OTHOIIICHUN B HU3YyYaCMbIX OMOJIOTHYECKUX 06’LCKTaX, a TaK¥XKe HpOTHBOpC‘{I/II\/’I pa3Horo pozaa,
BBISAIBJICHHBIX B Pa3JIMYHbIX I/IH(l)OpMaHI/IOHHI)IX HCTOYHUKAX,

pa3pabaThIBaTh TUIAH PEIICHUS TPOOIEMBI ¢ YUETOM aHATIN3a UMEIOIINXCS MaTepUaIbHbIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B ACATCIIBHOCTb, OLICHUBATHL COOTBCTCTBUC PE3YJbTATOB LCIIAM,
OLICHUBATh PUCKHU MOCJIEICTBUI JACATCIIBHOCTH,

KOOPJIMHHUPOBATh W BBITIONHATH pPabOTy B YCIOBHSX pEANTbHOTO, BUPTYaJbHOTO H
KOMOWHHMPOBAHHOTO B3aUMOJICHUCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIIJICHUEC IIPU PCIICHUU KU3HCHHBIX HpO6JIeM.
2) 6a30Bble HCCIeA0BaTENbCKUE TeiiCTBUS:

BIIA/IETh HABBIKAMU Y4eOHO-MCCIIEI0OBATENBCKON U MPOCKTHOW AESITeTbHOCTH, HABBIKAMH
paspelieHus npodeM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY METOOB
pELIeHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IUYHbIX METOJI0B TO3HAHNUS,

UCIIONIB30BaTh DPA3JUYHbIC BUIbI JEATEIBHOCTH II0 IMOJIYYEHHIO HOBOIO 3HAHUSA, €ro
UHTEPIIPETALNH, MPEOOPA30BAaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHWCIE TpPU
CO3JIaHMM YYEOHBIX M COLIMAIbHBIX IPOEKTOB;

(GbopMHPOBATh HAYYHBII TUIT MBIIIJICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH, KIIOUEBBIMU
MOHSTUSMH U METOJIAMU;

CTaBHUTb H (bOpMyJ'II/IpOBaTL COOCTBEHHbIE 3aga4yu B O6pa30BaTeHBHOﬁ ACATCIIBHOCTH U
JKU3HCHHBIX CUTYAlUAX;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3M U aAKTyaJM3MpOBaTh 3a7ady, BBIIBUTATb
TUIIOTE3Y €€ PEeLIeHUs, HAXOJUTh apIyMEHTHI Ul J0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

AHAJIU3UPOBATL TIOJYUCHHBIC B XOJC€ PCHICHUA 3aJadud pPe3yJIbTaTbl, KPUTUYCCKU
OIICHUBATh UX NOCTOBCPHOCTD, IPOTHO3UPOBATE U3BMCHCHHUEC B HOBBIX YCJIOBUAX;

AaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATDH HpI/IO6peTéHHI>H71 OIIBIT,
OCYHICCTBJIATDH LIeJIeHaHpaBJIeHHHf/'I IMOUCK IIEPCHOCA CPCACTB U CII0CO00B HCI;’ICTBHSI B

pohecCUOHATBFHYIO CPEeay;
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yMETh T[EPEHOCHUTh 3HAaHUS B I[IO3HABATEIbHYID U  MPAKTUYECKYl0  00jacTu
KU3HENIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00acTel;

BbLJIBUT'aTb HOBBLIC HJCH, NpCJiaraTb OPUTHMHAJIIBHBIC MOAXOJAbI WM PCHICHUSA, CTABUTH
HpO6H€MBI 1 3a71a4M, JOITYyCKaroIIue aJIbTCPHATUBHBIC PCIICHUSA.

3) padora ¢ unopmaumeii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHKAX MH(OpMauu (TekcTe yueOHOTo mocolus,
HaY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPAaBOYHHUKAX, KOMIbIOTEPHBIX
0a3ax naHHBIX, B VIHTEpHETE), aHAIM3WPOBAaTh WH(POPMALMIO PA3THYHBIX BUAOB U (opm
NpeCTaBICHUs, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTbD;

(bopMyIHpOBaTh 3aMpOChl M TPUMEHITH pa3IMYHBIE METOJBI MPH TOUCKE W OTOOpe
Omoorndeckoi HHGopMaIuu, HeOOXOIUMOM JIJISl BBITTOJIHEHUS yUSOHBIX 3a/1a4;

an06peTaTL OIIBIT HMCIIOJIB30BaHU I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITCIILHO BBIOUPATh ONTHMAIBHYIO (OPMYy TIPEACTABICHUS OMOJIOTUICCKON
uHdopmaruu (cxemsl, Tpaduky, AMarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCTIOJIb30BaTh HAYYHBIH SI3BIK B KA4eCTBE CpEICTBA IMpH paboTe C OMOJOTHUYECKOU
uHpOpMaLMeil: TPUMEHITh XUMHUYECKHe, (pU3MYecKrue M MaTeMaTH4eCKHe 3HAKH U CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTHU,

BIIQJICTh HAaBBIKAMU PACTO3HABAHHMS H 3alIUTHl HHPOpMAIUH, HHYOPMAIIMOHHON
0€30MaCHOCTH JUYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:
1) o01ienue:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCeX c(epax *KHU3HH, aKTUBHO y4acTBOBATh B UAJIOTe
WIM JUCKYCCHU IO CYILECTBY 00Cyk/1aeMoil TeMbl (yMEHME 3aJaBaTh BOIIPOCHI, BHICKA3bIBATh
CY/KIEHHSI OTHOCUTEJIBHO BBIIOJHEHMS IIpeJIaraéMoil 3ajJaud, Y4UTHIBaTb MHTEPECHl U
COIIACOBAHHOCTD MO3UILUHI JAPYTUX YUACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBa OOIICHHWS, TMOHMMATh 3HAUYEHHE COIMAJIBHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMT4aTh KOHQIUKTHI U
BECTH IEPErOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHUS W B3aUMOJACHCTBHS, MOHMMATh HAMEPCHHUS
JIPYTHUX JIIOICH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme

(hopMyIHpOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHHsI C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJNCTB.
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2) cOBMeCTHasl IeSITeJIbHOCTh:
MOHUMATh U MCIOJIB30BaTh NPEUMYIECTBA KOMaHIHON U WHAWBUAYaIbHON PabOTHI MpH
pemeHnn OMoIoTnYecKoi Mpo0IeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MTPUMEHEHHS TPYTIITOBBIX

(hopM B3aMMOJEHCTBUS MPU PEUICHUH Y4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUN C YYETOM OOUIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)0T0 4JeHa KOJIEKTUBA;

[IPUHUMATh LIE€JIM COBMECTHOM [JEATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHS 10 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JEHUCTBHN, PACTIPEAEIIATh POJIA C YYETOM MHEHHUI

Y4aCTHUKOB, OOCYKIAaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJIOT0 YYaCTHHKA KOMaHIbI B OOLIMI pe3yIbTaT
1o pa3zpabOoTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLCHUBATH UACHU C IMO3UIMW HOBU3HBLI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC TIIOBCACHUC B PA3JIMYHBIX CUTYyalUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/IC, OBITh WHHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiITHBHBIMU JAeHCTBHAMM:
1) camoopranuzanus:

HCIIOIL30BaTh OMOJIOTHYECKUES 3HAHUS JJIs1  BBIABJICHUSA HpO6J’I€M U HUX PCHICHUA B
JKHU3HCHHBIX U yqe6HHx CUTyalusX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHI IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSX M TMOCTYIKAX IO OTHOIICHHIO K JKHBOW IMPHUPOJE, CBOEMY 3J0POBBIO U 3I0OPOBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISATh TMO3HABATEIBHYIO ACATEIBHOCTD, BBISABIATH MPOOIEMBI,
CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTEIBHON MACSITENBHOCTH U

KU3HCHHBIX CUTYallUAX;

CaMOCTOSITEJILHO COCTaBJISATh IUIAH PELIEHUs IPOOJIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MTPEINOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM;

paclpATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

JieNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MIPOSIBICHUIO IIUPOKON IPYTUIIMH B PA3HBIX 00JACTSIX

3HaHUH, MOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHB.
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2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBLIM CHTyallsIM, BHOCHTb KOPPCKTHUBBI B ACATCIBHOCTb, OLICHUBATH
COOTBCTCTBUC PC3YJIbTATOB LECIISAM;

BJIJICTh HaBbIKAMH [TO3HABATEIBHON pedieKCHn Kak 0CO3HAHMS COBEPIIAEMBIX JICHCTBUIA
U MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOIB30BAaTh MPUEMBI pedieKCUn
JUIsL OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 0 UX CHIXKEHUIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPU aHATHU3E Pe3yIbTaTOB ACSITEIbHOCTH;
3) npuHsiTHE Ce0s1 M APYIrUX:

IMpUHHUMATh ce6s{, IIOHHUMasA CBOHU HEJOCTATKHU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX IIPU aHAJIA3€E PE3YIbTATOB AEATEIBHOCTH,
IpU3HABATh CBOE MIPABO U MPABO APYTUX Ha OLIMOKY;

pa3BUBATb CIIOCOOHOCTH ITOHUMATh MHUDP C IO3UIHUHU APYI'Oro 4CJIOBCKA.

HNPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ybTaThl OCBOEHHS cojaepkaHUs ydyeOHoro npeamera «buosorus» Ha
yIiIyOJIE€HHOM YpPOBHE OPHUEHTUPOBAHBI Ha oOecrnieueHne IpOoQHIEHOTO
o0yuenus oOyuaromuxcst 6uogorud. OHM BKJIIOYAIOT: cnenuduyeckue st OMOJOTHY Hay4YHbIe
3HaHUS, YMEHHSI ¥ CIIOCOOBI ISHCTBUI IO OCBOCHUIO, MHTEPIIPETALINHU U TPe0Opa30BaHUIO 3HAHUH,
BUJIbI IEATEIIBHOCTH 10 NOJTYYEHUIO HOBBIX 3HAHUHN M UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a
TaK)K€ B PEAIbHBIX JKM3HEHHBIX cuTyalusax. [IpeaqmeTHeie pe3yapTaThl IPEACTABICHBI 110 FOJ1aM
U3Yy4CHHUS.

[IpeameTHbie  pe3ynbTaThl  OCBOCHHsS  ydeOHoro mpeamera «buomorwsi» B 10
Kacce JIOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HAyK, B
(hopMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUN
npo6JieM palMoOHAIBHOTO MPUPOIOTIONH30BAHMS, O BKJIA/I€ POCCUICKUX U 3apYOSKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CUCTEMOW OMOJOTMYECKUX 3HAHMN, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroliue
OMOJOTMYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTa0OJu3M, TOMeocCTas,
CaMOPETYJISIHUS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
omonornueckue Teopun (kimerouyHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHoctu T. Moprana), yuenus: (H. . BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAaCTEHHi), 3aKOHBI (€AMHOO00pa3us MOTOMKOB
NEPBOTO MOKOJIEHUS, PACIICIVICHUS, YUCTOTHI TaMeT, HE3aBUCUMOTro HacnenoBanus 1. Menpens,
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TOMOJIOTUYECKUX PsIIOB B HaciencTBeHHoW wu3sMmeHuuBoctu H. W. BaBuiosa), npuHIUIBI
(KOMIJIEMEHTapHOCTH);

BJIaICHUC OCHOBHBIMH METOAAMHU HAYYHOI'O IMO3HAHUS, UCIIOJIB3YCMbIX B OMOJIOrHYECKUX
HCCIICOOBAHUAX KHBBIX 00BEKTOB (OHI/ICaHI/IC, HU3MCPCHUC, Ha6J'II-OI[CHI/Ie, SKCHepI/IMeHT);

YMEHHE BBIIEATH CYIIECTBEHHbIC NMPU3HAKKU: BUPYCOB, KJIETOK MPOKAPHOT U SYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HcCie OakTepuid, TpubOB, pacTEHHIA,
JKUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHMIA, )KMBOTHBIX, Y€IOBEKa,
IPOIIECCOB KU3HEACATEILHOCTH, TPOTEKAIOLINX B OPraHU3MaXxX pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMOJIOTMUECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTab0IM3M), IPEBPAICHUS SHEPTHH, OPOKESHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUIOB MUTaHUA, HOTOCHHTE3a U XeMOCHHTE3a, MUTO03a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
VHAMBUIYaJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aUMOJEHMCTBHsI I'€HOB, TE€TEpO3Hca,
HCKYCCTBEHHOTO 0TOOpA;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXKIY OPTraHOWIAMU KICTKH W WX (YHKIUSMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U X (QYHKIUSIMHU, MEXKIYy OpPraHaMU U CUCTEMaMU OPTaHOB Y
pACTCHHIA, >KMBOTHBIX W 4YeJOBeKa M WX (QYHKIUAMH, MEXJYy CHCTEMaMH OpPraHOB M UX
GyHKIUSAMHU, MEXKIy dTamamMu OOMEHa BEIECTB, dTalaMU KJIETOYHOTO IUKJIA M KU3HEHHBIX
IIUKJIOB OPraHW3MOB, OJTallaMH ASMOPHUOHAILHOTO PAa3BUTHsI, TCHOTUIIOM H  (DEHOTHIIOM,
(enotunom u GaxTopamu cpeabl OOUTaAHUS;

YMCHHUC BBIABJIATL OTIMYHUTCIIBHBIC IMPU3HAKU KUBBIX CHUCTCM, B TOM YHCIJIC paCTeHHﬁ,
JKHMBOTHBIX M YCJIOBCKA,

YMCHUEC UCIIOJIB30BATh COOTBCTCTBYIOIIUC APTYMCHTHI, 6I/IOJIOI‘I/I‘IGCKYIO TCPMHUHOJIOTUIO U
CHUMBOJIMKY IJI1 JO0Ka3aTCJIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMATUYCCKUX I'PYIIIL;

YMEHUC pelIaTb OHOJIOrHYCCKIUe 3aa4, BBIABJIATL HNPUYUHHO-CICACTBCHHBIC CBA3U
MCIKAY UCCIICAYCMbIMU OMOJIOTHYCCKUMHU nponeccaMu U ABJICHUAMU, ACJIATh BBIBOAbI U ITPOTHO3bI
Ha OCHOBAHHWH ITOJYUCHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JTAOOPAaTOPHBIE W MPAaKTHYECKUE PadOThI, COOMIOAATh MpaBHUia MpU
paboTe ¢ ydeOHBIM H JIa0OpaTOPHBIM 000PYI0BAHHEM;

YMCEHUC BbBIABUIaTb THMIIOTE3bI, IIPOBCPATH HUX OKCICPHUMCHTAJIBHBIMHU CPEACTBAMU,
(1)0pMy.III/Ipy$I OCJIb UCCIICAOBAHNA, AHAJIU3UPOBATDH ITOJTYUYCHHBIC PE3YJIbTAThI U ACIATh BBIBO/IbI;

YMCHHUEC YYaCTBOBATH B y‘le6HO—I/ICCHe,Z[0BaTCJIBCKOI>’I pa60Te 1o 6HOJ'IOFI/II/I, OKOJOTMHU U
MCHUIINHE, HpOBO}IHMOfI Ha 0a3e MIKOJILHBIX HAay4YHBIX O6HIGCTB, u Hy6J'II/I'~IHO MMpEaACTaBIATH
IMOJIYYCHHBIC PE3YyJIbTAThl HA YUCHHUYCCKUX KOH(I)epeHI_[I/ISIX;

yMEHHE OIICHMBATh OSTHUYECKHE aCMEeKThl COBPEMEHHBIX HCCIENOBaHUN B 00JacTH
OWOJOTMM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPECHHE, HAMPABICHHOE
U3MEHEHHE TeHOMa U CO3JJaHKe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP OyIyIIei mpo¢eCCHOHAIBHON IS TEIIbHOCTH
B o0Onacth OHMOJOrMM, MEAMLUHBI, OMOTEXHOJOIMH, BETEPUHAPUHU, CEIBCKOT0 XO35IHCTBA,
NUIIEBOW TMPOMBIIUICHHOCTH, YIIyOJIATh TIO3HABATENBHBIM WHTEPEC, HAIPABICHHBIN Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH Mpodeccuu U MPOAOIDKEHHE OHOJIOrMYECKOro
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCUOHATBHOTO U BBICIIIETO 00pa30BaHUsI.
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[IpenmerHbie  pe3ynbTaThl OCBOCHUs yudeOHoro mpenmera «buonorus» B 11
Kacce JTOJKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJM OMOJIOTUHN B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHHBI MHUpA, B IO3HAHUM 3aKOHOB
IPUPOJIbI U PEUIEHUH HKOJIOTMYECKUX MPOOJIEM YeIOBEYECTBA, a TAKXKE B PEIIEHUU BOIPOCOB
PaLMOHATIBHOIO TPUPOIOIIONIB30BaHMSL, U B (POPMUPOBAHUH LICHHOCTHOT'O OTHOLIEHHUS K IPUPO/IE,
oOLIECTBY, YEJIOBEKY, O BKJAJI€ POCCUHCKUX U 3apyOeXKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT 1N,

yYMEHHE BJIAJIETh CUCTEMOIl OMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAET OINpEIeICHUs U
NOHMMAaHHUE CYITHOCTH OCHOBOIOJAralomuX OWOJOTHUYECKUX TEPMHUHOB M TOHATHH (BUJ,
sKocucTtema, Ouocdepa), Ouosormyeckue Teopun (dBosrorMoHHas Tteopus Y. JlapBuHa,
CUHTEeTHYECKass Teopus 3Boirounn), ydeHus (A. H. CeBepuoBa — 0 MyTsAX M HaIlpaBICHUAX
sBomtonnu, B.W. Bepnaackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro papHoBecus Jx. Xapau
u B. BaitabGepra, 3apoapimeBoro cxoactBa K. M. bapa), mpaBuna (munumyma FO. JIuGuxa,
9KOJIOTUYECKON MTUPaMUJIbI SHEPTHH ), TUNIOTE3bI (TunoTte3a «vmupa PHK» V. I'mnbepra);

YMEHHUE BIIAJIETh OCHOBHBIMM METOJAMH HAYYHOIO T[O3HAaHMS, HCIOJIb3YEMBbIMU B
OMOJIOTMYECKUX WCCIEAOBAHUAX JKUBBIX OOBEKTOB W DKOCHCTEM (OMHCAHHE, H3MEPEHHE,
HAOMIOZICHUE, SKCTIIEPUMEHT), CIIOCOOAMHU BBISIBJICHUS W OLICHKH aHTPOIOTCHHBIX M3MEHEHUU B
IIPUPOJE;

YMEHHE BBIJCHATH CYHIECTBEHHBbIC NPHU3HAKH: BUJIOB, OHOTEOLIEHO30B, IKOCUCTEM H
Oouocdeprl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpaA,
AJUTOTIATPUIECKOTO W CUMITATPUIECKOTO BUI000PA30BAHUS, BIUSHUS JBIDKYIIMX CHJI DBOJIOLUH
Ha I‘eHO(l)OHII MOIyJiaunuu, HpI/ICHOCO6JI€HHOCTI/I OpraHu3MOB K CpEac OGI/ITaHI/ISI, qcpeaoBaHus
HAaIpaBJICHUI YBOJIONNH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B AIKOCHCTEMAX;

YMECHHE YCTAHABJIMBATh B3aMMOCBSI3M MEXIY MPOIECCaMU HBOIIOIUH, JBIKYIIHMA
CHUJIaMH aHTPOIIOICHC3d, KOMIIOHCHTAMU PA3JIMYHBIX 3KOCHUCTCM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM
OpPTaHU3MOB;

YMCEHUC BBIABJIATH OTJIMYUTCIIBHBIC IIPU3HAKU JKUBBIX CUCTEM, HpI/ICHOCO6J'I€HHOCTI> BUJI0B
K cpeac O6I/ITaHI/I$I, A0MOTUYCCKUX M OMOTHYCCKMX KOMIIOHEHTOB OKOCHUCTEM, B3aHMOCBSI3ei
OpTraHu3MoOB B COO6HI€CTBaX, AHTPOIIOTCHHBIX HM3MEHEHHI B SKOCHCTEMaX CBOCH MECTHOCTH,

YMCEHHUC HUCIIOJIB30BATh COOTBCTCTBYIOIIUC apIryMCHTHEI, 6I/IOJIOI‘I/I‘-ICCKYIO TECPMHUHOJIOTUIO U
CUMBOJIMKY JIsI J0Ka3aTCJIbCTBA pPOACTBA OPraHU3MOB pPa3HbIX CHCTEMATHYCCKUX TI'PYIIIL,
B3aUMOCBA3U OPTaHHU3MOB U CPCIbl O6I/ITaHI/I5I, CAUMHCTBA YCJIOBCYCCKUX pac, HGOGXOIH/IMOCTI/I
COXpaHCHUA MHOFOO6pa3I/IH BHAOB W OKOCHUCTCM KaK YCJIOBHA COCYIICCTBOBAHHA IIPUPOALI U
YCJI0OBCUYCCTBA,

YMCHHUC pPCIIaTh OHOJIOTHYECKUE 3ala4y¥, BbIABJIATL HNPUYUHHO-CICACTBCHHBIC CBSA3U
MECXKAY UCCIICAYEMBIMU OMOJOrHYECKUMU ImponeccaMu U ABJICHUAMU, ACJIaTh BBIBOABI U ITPOTHO3bI
Ha OCHOBAHUU IOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBINOIHATE Ja0OpaTOpPHbIE U MPAKTUYECKHE padOThl, COOII0AATh MpaBuUia MpU
pabote ¢ yueOHBIM 1 Ta00paTOPHBIM 000pyT0OBaHHEM;

YMCHHUC BbIABUI'aTb THUIIOTC3bI, HNPOBCPATH HX OSKCIOCPUMCHTAJIBHBIMU CpCACTBAMU,
(bOpMan/Ip}Iﬂ LEJIb UCCIIECAOBAHMsA, aHAIU3UPOBATH IIOJTYUYCHHBIC PE3YJIbTAaThl U ACJIAaTh BHIBO/IBI,
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YMEHHUE y4acTBOBaTh B y4eOHO-HMCCIIEI0BATEIbCKONW paboTe Mo OMOJIOTHH, SKOJIOTUU U
MEIHIIMHE, TIPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOIWYHO MPEICTABIATH
MOJYYEHHBIEC PE3YIbTaThl HA YYEHUYECKUX KOH(DEPEHIUX;

YMEHHE OILICHUBATh THUIOTE3bl M TEOPHUH O MPOMCXOXKJICHUU >KU3HU, 4YEJIOBEKAa W
YEJIOBEYCCKUX pac, O MPUYMHAX, MOCICACTBHIX M CIIOCO0AX MPEAOTBPAIICHUS TII00ATBHBIX
W3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP Oyyiiel npodeccuoHaNIbHON NesTeIbHOCTH
B o0mactd OWOJNOTHH, DSKOJOTHH, MPHUPOAOINOIL30BAHUS, MEIUIUHBI, OHOTEXHOJIOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SWUCTBA, MUILIEBOI MPOMBIIUIEHHOCTH, YIIIyOJIATh
MO03HABATEIIbHBII HHTEPEC, HAMIPABIICHHBIN HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccun
U MIPOJIOJDKEHNE OMOJIOTHYEeCKOro o0pa3oBaHus B OPraHU3aUSAX CPEIHEr0 NMPOPecCHOHATBHOTIO
U BBICIIETO 00Opa30BaHMUs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesnoB U TeM IpOrpaMMbl KonmuecTBo yacoB DnekTpoHHbIe (UG POBLIE) 00pa30BaTEIbHBIE
n/n Beero| KonTposbHbie [IpakTryeckue PECYpChI
paboThl paboThl
1 buonorus kak Hayka 1 Buonorua - 10 knacc - Poccninckas 31eKTpOHHas
WwKona (resh.edu.ru)
2 JKuBbIE CHCTEMBI U UX U3yUYEHHE 2 bronorua - 10 knacc - Poccuiickasa 31eKTPOHHadA
wkona (resh.edu.ru)

3 buonorus kineTku 2 0.5 Buonorua - 10 knacc - Poccuinckas 31eKTpoHHas
wkona (resh.edu.ru)

4 XUMHUeCcKasi OpraHU3aIus KICTKA 10 1 Buonorus - 10 knacc - Poccuitckas 31eKTpoHHas
wkona (resh.edu.ru)

5 Crpoenue U QyHKUIUHU KICTKU 8 2 Buosorusa - 10 knacc - Poccuiickan aneKTpoHHan
wKona (resh.edu.ru)

6 OOMeH BelecTB 1 MpEeBpaIleHUe SHEPTHUH B KIIETKE 9 1 bronorusa - 10 Knacc - Poccuiickas 3N1eKTPOHHas
wkona (resh.edu.ru)

7 HacneacrBennast nungopmanus u peanuszanus e€ B 9 0.5 Buonorus - 10 knacc - Poccuickas a1eKTPOHHas

KJIETKE wKona (resh.edu.ru)

8 JKU3HEeHHBIN UK KIETKU 6 1 Buonorusa - 10 knacc - Poccuiickasa 31eKTpoHHanA
wkona (resh.edu.ru)

9 CrtpoeHure U QYHKIIH OpPTaHU3MOB 17 1.5 Bruonorua - 10 kiacc - Poccuitckas an1eKTpoHHan
wkona (resh.edu.ru)

10  |[Pa3mHO€HUE U pa3BUTHE OPIAHU3MOB 8 1.5 Buonorus - 10 knacc - Poccuickas 31eKTPOHHas
wKona (resh.edu.ru)

11 ['eHeTHKa — HAyKa O HACJIEICTBEHHOCTH U 2 0.5 Buonorusa - 10 knacc - Poccuiickasa 3n1eKTpoHHasn

N3MCHYUBOCTU OPraHU3MOB

WwkKona (resh.edu.ru)
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Ne HaunmeHnoBaHue pa3aennoB U TeM IpOrpamMMsl KonuuecTtBo yacoB OnekTpoHHbIe (1M POBLIE) 00pa30BaTEIbHBIE
n/n Beero| KonTposnbHbie [MpakTryeckue pecypeel
paboThI paboThI
12 |[3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH 10 1 Buosorusa - 10 knacc - Poccniickas 31eKTpoHHas
wkosa (resh.edu.ru)
13 ||3akoHOMEpPHOCTH N3MEHUYMBOCTHU 6 1 Buosorusa - 10 knacc - Poccuiickan sneKTpoHHan
wkoa (resh.edu.ru)
14 |'eHeTHKa yenoBeKa 3 0.5 Buonorus - 10 knacc - Poccuiickan sN1eKTpoHHan
wkosa (resh.edu.ru)
15 ||Cenexuust opraHu3MOB 4 1 Buosiorusa - 10 knacc - Poccuiickan sneKTpoHHan
wkoa (resh.edu.ru)
16 ||bMOTEeXHOJOTUS U CUHTETHYECKasi OMOJIOTHS 4 Buonorua - 10 knacc - Poccuitckasn anekTpoHHas
wkosa (resh.edu.ru)
|17 ||Pe3epBHoe BpeMs || 1 || || ||
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 102 || 0 I 13 I
11 KVIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IpOrpaMMsl | KonnyecTBo yacos | OneKTpoHHBIE (LIUPPOBHIE)
n/n Bcero|| KonTponsubie || IlpakTuueckue obpasoBaTesbHbIE PECYPChI
paboThI paboThI
1 3apoxAeHUE U Pa3BUTUE HBOJIIOIIMOHHBIX MTPEICTABICHUN B 4 Bbuonorwma - 11 knacc - Poccuiickas
OHnoJI0run 9/1EKTPOHHaA Wwkona (resh.edu.ru)
2 Mukpo3BoItOLUs U €€ PE3YJIbTATHI 14 Bronorua - 11 knacc - Poccnitckan
9/1eKTPOHHasA Wkoa (resh.edu.ru)
3 Maxpo3BOIIOLHS U €€ PE3yIbTAThI 6 Buonorus - 11 knacc - Poccuitckas
9/1eKTPOHHaA Wwkoa (resh.edu.ru)
4 |[IpoucxoxkaeHue U pa3BUTHUE KU3HU HA 3eMJIe 15 Buonorusa - 11 knacc - Poccuiickas
9/IeKTPOHHasA Wwkoa (resh.edu.ru)
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

Ne HanmenoBanue pa3ziennoB U TEM IPOrpaMMbl KonuuecTBo yacoB OnekTpoHHBIE (1P POBLIC)
n/n Beero| Kontponbusie | Ilpakrtuueckue 0bpazoBaTeNbHBIE PeCypChl
paboThI paboThI
5 [TpoucxoxaeHue yeaoBeKa — aHTPOIOTEHE3 10 1 Buonorus - 11 knacc - Poccuitckas
3/1eKTPOHHaA Wwkoa (resh.edu.ru)
6 OKoJ0rus — HayKa O B3aUMOOTHOILIEHUSAX OPraHU3MOB U 3 0.5 Buonorua - 11 knacc - Poccuiickan
HaJOPraHU3MEHHBIX CUCTEM C OKPYIKAIOIIEH cpeon 9N1eKTPOHHaA Wwkoa (resh.edu.ru)
7 Opranu3msl 4 cpesja 0OUTaHUs 9 1.5 Buonorusa - 11 knacc - Poccuiickas
3/1eKTPOHHaA Wwkoa (resh.edu.ru)
8 DKoJ0rusl BUAOB U MOITYJISIHUMA 9 0.5 Buonorusa - 11 knacc - Poccuiickas
9/1eKTPOHHaA WwKosa (resh.edu.ru)
9  ||9xomorus cooO1mEecTB. DKOIOTHYECKHE CUCTEMBI 12 0.5 Buosorusa - 11 knacc - Poccuiickan
3/1eKTPOHHaA Wwkona (resh.edu.ru)
10 |buocdepa — riobanbpHas IKOCUCTEMA 6 Buonorus - 11 knacc - Poccuiickas
9/1eKTPOHHaA Wwkoa (resh.edu.ru)
11 |YenoBek u okpyskaromas cpeaa 6 Buonorusa - 11 knacc - Poccuiickas
9/71eKTPOHHasA WwKona (resh.edu.ru)
|12 ||Pe3epBHoe BpEMs || 8 || || ||
IOBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 0 [ 7.5 |
INOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka | KonnuectBo uacos Hata DNeKTpOHHBIE IUPPOBBIE
n/m Beero|| Konrponshsie | Hpaxtuueckue || H3Y4eHHS 00pa3oBaTelIbHbIE PECYPCHI
paboThl paboThI
1  |[buonorus Kak KOMIUIEKCHAs HayKa M KaK 4aCTh COBPEMEHHOTO 1 Buonorna - 10 knacc -
oOmiecTBa Poccuiickasn s1eKTpoHHan
wkoa (resh.edu.ru)
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

/1 Beero|| Konrponshste | paxtuueckue || H3Y4eHHs 00pa3oBaTeNIbHBIE PECYPCHI

paboThI paboThI

2 | ’KuBble cucTEMBI U UX CBOMCTBA 1 Buonorus - 10 knacc -
Poccuiickaa anekTpoHHas
wkoa (resh.edu.ru)

3 ||YpoBHeBas opraHu3anus )KUBBIX CHCTEM 1 Buonorusa - 10 knacc -
Poccuitckan aneKkTpoHHasa
wkona (resh.edu.ru)

4 |[McTopust OTKpHITHS U U3ydeHUs KieTku. Kierounas teopus 1 Buonorus - 10 knacc -
Poccuiickada anekTpoHHas
wkoa (resh.edu.ru)

5 |[MeToasl MONEKYISIpHOH 1 KiIeTouHOU Ouonoruu. [IpakTuyeckas 1 0.5 Buonorua - 10 knacc -
pabota «/3yueHne MeTo10B KIIETOYHOU OMOJIOTHH Poccuiickan aneKTpoHHan
(xpomarorpadusi, anexrpodopes, ruppepeHuansHoe wkona (resh.edu.ru)
nentpudyruposanue, [111P)»

6 | Xumudeckuii COCTaB KJIETKH 1 Buonorua - 10 knacc -
Poccuiickan sn1eKTpoHHanA
wkoa (resh.edu.ru)

7  ||MuHepanbHbIE BELIECTBA KIETKH, UX OMOJIOTHYECKast pOJib 1 buonorua - 10 knacc -
Poccuiickan aneKkTpoHHasa
wkosa (resh.edu.ru)

8  ||Oprannueckue BelecTBa KieTkn — Oenku. Jlaboparopnas padora| 1 0.5 Buonorua - 10 knacc -

«O0Hapyx)eHre OSIKOB ¢ MTOMOIILI0 KAYECTBEHHBIX PEaKIIii» Poccuiickan sneKTpoHHanA
wkoa (resh.edu.ru)

9  ||CoiicTBa, knaccudukanus U GyHKIUN OSIKOB 1 Buosorus - 10 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

/1 Beero| Koutponshbie | Ipakriueckue || H3Y1eHHA 00pa3oBaTeNIbHBIE PECYPCHI

paboThI paboThI

10 ||Oprannyeckue BemecTBa KICTKH — yTIIEBOIBI 1 Buonorusa - 10 knacc -
Poccuiickan sneKkTpoHHas
wkoa (resh.edu.ru)

11 OpraHqucm/Ie BEIICCTBA KJIICTKHU — JIMIIUBL 1 buonorma - 10 knacc -
Poccuitckan aneKkTpoHHasa
wkona (resh.edu.ru)

12 ||HyxneunoBsie kucnotsl. JJHK u PHK. Jlaboparopnast pabota 1 0.5 Buonorus - 10 knacc -
«HccnenoBanrue HyKIEMHOBBIX KUCIIOT, BBIICJIEHHBIX U3 KIJIETOK Poccuiickan 31eKTpOHHanA
Pa3INYHBIX OPraHU3MOBY wkoa (resh.edu.ru)

13 ||Ctpoenne u pynkuuu ATD. Ipyrue Hykneosuarpugocdarsl 1 Buonorus - 10 knacc -
(HT®) Poccuiickan aneKTpoHHaA

wkoa (resh.edu.ru)

14 |CexBenupoBanue JJHK. Meronbl reHOMMKH, TPAHCKPUIITOMUKH, 1 Buonorus - 10 knacc -
IIPOTEOMUKH Poccuiickaa anekTpoHHas

wkoa (resh.edu.ru)

15 |MeToasl CTpYKTYpHOI OHONIOTHH 1 Buonorua - 10 knacc -
Poccuiickan sneKTpoHHanA
wkoa (resh.edu.ru)

16 | Tuns! knetok. [IpokapruoTnueckas KieTka 1 Buonorwus - 10 knacc -
Poccuitckan aneKkTpoHHasa
wkosa (resh.edu.ru)

17 ||Crpoenue sykapuoTnueckoit kinetku. [Ipaktuueckas pabora 1 0.5 Buonorus - 10 knacc -

«W3y4yeHune cBOMCTB KIETOYHON MEMOpaHbD»

Poccuiickan aneKkTpoHHasA

WwkKona (resh.edu.ru)
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

n/n Beero| Koutponshbie | Ipakriueckue || H3Y1eHHA o0pa3oBaTesbHbIE PECYPCHI

paboThI paboThI

18 |[loBepXHOCTHBIN armapaT KJIETKH 1 Buonorus - 10 knacc -
Poccuiickaa anekTpoHHas
wkoa (resh.edu.ru)

19 ||OnHoMeMOpaHHbIe OpraHouabl kieTku. [IpakTuueckas pabota 1 0.5 Buonorusa - 10 knacc -

«M3ydeHne IBM>KEHUS [IUTOILIA3Mbl B PACTUTEIBHBIX KJIETKaX» Poccuiickan aNeKTpoHHan
wkona (resh.edu.ru)

20 |[TomyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHAPHUH, TUIACTUIBI. 1 0.5 Buonorus - 10 knacc -
Jlaboparopnas pabota «VccnenoBanue mia3Monnsa u Poccuiickasn 3/1eKTpoHHan
JIEIIa3MOIM3a B PACTUTENBHBIX KIETKAaX) wkoa (resh.edu.ru)

21 |[HemeMOpaHHBIC OPraHOUIBI KICTKH 1 Buonorua - 10 knacc -
Poccuiickan sneKTpoHHanA
wkona (resh.edu.ru)

22 ||[Ctpoenue u (pyHKIUH Aapa 1 Buonorus - 10 knacc -
Poccuiickaa anekTpoHHas
wkona (resh.edu.ru)

23 ||[CpaBHHUTENIbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT. JlaboparopHas| 1 0.5 Buonorua - 10 knacc -

pabota «M3y4eHne cTpoeHus KJIIETOK Pa3InIHBIX OPTaHU3MOBY Poccuiickan sneKTpoHHanA
wkona (resh.edu.ru)

24 |[AccuMuIALMS M JUCCUMWIISALINS — JIBE CTOPOHBI META00IM3MA. 1 Buonorwus - 10 knacc -
Tunbr oomeHa BemiecTs. JIabopaTtopHas padora «3yuenue Poccuniickan S1eKTPOHHaA
KaTAJIUTHIECKON aKTUBHOCTH ()epMEHTOB (Ha IPUMeEpe aMUIIa3bI wkona (resh.edu.ru)

WJTH KaTajasbl)»
25 ||@epMeHTAaTHBHBIHM XapakTep peakluil KIeTOYHOro MeTaboau3Ma. 1 0.5 Buonorusa - 10 knacc -

Jlaboparopnas padota «3yuenue pepMeHTaTUBHOTO
pacIiernyeHus IePOKCHIa BOAOPOIA B PACTUTENBHBIX U )KUBOTHBIX

KJIICTKax»

Poccuiickan anekTpoHHasA

WwkKona (resh.edu.ru)
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

/1 Beero| Koutponshbie | Ipakriueckue || H3Y1eHHA 00pa3oBaTeNIbHBIE PECYPCHI

paboThI paboThI

26 |benku-akTUBATOPHI U OENKU-UHTUOUTOPHI 1 Buonorus - 10 knacc -
Poccuiickan sneKkTpoHHas
wkona (resh.edu.ru)

27 ||ABTOTpOGHBII TUTT OOMEHA BEIIECTB 1 Buosorua - 10 knacc -
Poccuitckan aneKkTpoHHasa
wkona (resh.edu.ru)

28 ||®@orocuHTE3 1 Buonorus - 10 knacc -
Poccuitckan sneKkTpoHHas
wkona (resh.edu.ru)

29 |[Xemocunres. JJaboparopHas pabota «CpaBHEHHE ITPOLIECCOB 1 0.5 Buonorusa - 10 knacc -

¢dboToCcuHTE3a U XEMOCUHTE3a» Poccuiickan aneKTpoHHan
wkosa (resh.edu.ru)

30 |[AHa’poOHble opranu3Mbl. Buasl 6poskenus. JlabopatopHas padora|| 1 Buonorus - 10 knacc -

«CpaBHEHHE TIPOIIECCOB OPOKEHUS U IBIXAHUS Poccuiickasn 31eKTpoHHan
wkona (resh.edu.ru)

31 |[A»poOHbIE OpraHU3MBl. JTambl YHEPTETHUECKOTO OOMEHa 1 Buonorus - 10 knacc -
Poccuitckan aneKkTpoHHasa
wkoa (resh.edu.ru)

32 | 9ueprus MmemOpaHHOTO TpagueHTa NpoToHOB. CuHTEe3 ATO:! 1 Buonorus - 10 knacc -

pabota mpotoHHOI AT®-cHHTa3bI Poccuiickasn 3/1eKTpoHHan
wkoa (resh.edu.ru)

33 |[Peakuny MaTpUYHOTO CHHTE3A 1 Buonorwus - 10 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)
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n/o

Tema ypoka

KoanuectBo yacos

Bcero

KonTponbubie
paboTHhI

IIpakTnueckue
paboTHI

Hara
HA3y4YEHUS

DneKTpoHHbIE U(POBHIE
o0pa3oBaTesbHbIE PECYPCHI

34

Tpanckpunuus — Matpudnbiid cuaTe3 PHK

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

35

Tpancmauus u e€ ransl

buonorma - 10 knacc -

Poccuinckas anekTpoHHas

WwKosa (resh.edu.ru)

36

KomupoBanue amunokucnot. Poibs pubocom B OnocuHTe3e Oeika

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

37

Opranu3zanus reHomMa y IpoKapuoT U 3yKapuoT

Buonorma - 10 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)

38

MonekysipHble MEXaHU3MbI SKCIIPECCUH T€HOB Y 3YKapUOT

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

39

Bupycsl — BHexs1eTOUHBIE (POPMBI )KU3HU U OOJIHraTHbIE
napasutsl. [Ipaktudeckas padora «Co3ganue MOAEIN BUPYCa»

0.5

Buonoruma - 10 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

40

Bupychsbie 3a0oeBaHus YeoBeKa, )KUBOTHBIX, PACTEHUHN

Buonorua - 10 Knacc -

Poccunckas aneKkTpoHHas

WwKona (resh.edu.ru)

41

HanotexHoI0ruu B OMOJIOTHH U MCIUIINHE

Buonorma - 10 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)
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No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

/1 Beero|| Konrponshste | paxtuueckue || H3Y4eHHs 00pa3oBaTeNIbHBIE PECYPCHI

paboThI paboThI

42  |DPKu3HEeHHBIH UK KJIIETKA 1 Buonorusa - 10 knacc -
Poccuiickan sneKkTpoHHas
wkona (resh.edu.ru)

43 |Marpuunsiii cunte3 JJHK 1 Buonorusa - 10 knacc -
Poccuitckan aneKkTpoHHasa
wkona (resh.edu.ru)

44 | Xpomocomsl. JTaboparopras padota «M3yueHne xpoMocom Ha 1 0.5 Buonorus - 10 knacc -

TFOTOBBIX MUKpOIIpErapaTax» Poccuiickas aneKkTpoHHan
wkona (resh.edu.ru)

45 | leneHue KJIETKHM — MHUTO3 1 Buosnorus - 10 knacc -
Poccuiickan aneKkTpoHHasa
wkosa (resh.edu.ru)

46 | Tums! kierok. Kapuokunes u nutokunes. Jlaboparopnas pabora 1 0.5 Buonorus - 10 knacc -
«Habnronenne MuTo3a B KJIIETKaX KOHYHMKA KOpEIIKa JIyKa (Ha Poccuiickan 31eKTpoHHanA
TOTOBBIX MUKpOIIpernapaTax) wkona (resh.edu.ru)

47 |[Perynsauus >kU3HEHHOTO IIUKJIA KJIETOK 1 Buonorusa - 10 knacc -
Poccuiickas aneKTpoHHan
wkoa (resh.edu.ru)

48 ||Opranusm Kak eJIMHOE 11eJI0€ 1 Buonorus - 10 knacc -
Poccuitckan aneKkTpoHHasa
wkosa (resh.edu.ru)

49 | Txanu pacrenuil. JlaboparopHas pabota «3yueHue TkaHen 1 0.5 Buonorua - 10 knacc -

pacTeHun»

Poccuiickan aneKkTpoHHasA

WwkKona (resh.edu.ru)
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No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE
n/m Beero|| Konrponshste | paxtuueckue || H3Y4eHHs 00pa3oBaTeNIbHBIE PECYPCHI
paboThI paboThI
50 |Tkanu >kMBOTHBIX M yenoBeka. JlaboparopHas padota «3yuenue 1 0.5 Buonorus - 10 knacc -
TKAHEH KMBOTHBIX) Poccuinckasn aneKTpoHHas
wkona (resh.edu.ru)
51 ||Opransl. Cuctemsl opranoB. JlabopatopHas padora «M3yuenue 1 0.5 Buosorus - 10 knacc -
OPraHOB IIBETKOBOT'O PACTECHUSD) Poccuinckan 3/1eKTpoHHasn
WwKona (resh.edu.ru)
52 ||Onopa Tena opraHu3MoB 1 Buonorus - 10 knacc -
Poccuiickan aneKTpoHHas
WwKona (resh.edu.ru)
53 ||/IBM>KE€HHE OPraHU3MOB 1 Buonorusa - 10 knacc -
Poccuiickas anieKTpoHHas
WwKona (resh.edu.ru)
54 |[[luTaHue opraHU3MOB 1 Buonorus - 10 knacc -
Poccuiickan aneKTpoHHas
WwKona (resh.edu.ru)
55 |[[IuTaHue MO3BOHOYHBIX XKUBOTHBIX. [IHIIeBapuTEIbHAS CUCTEMA 1 Buosorusa - 10 knacc -
4e0BeKa Poccuiickas anieKTpoHHas
WwKona (resh.edu.ru)
56 ||/IpixaHue opraHu3MoB 1 Buonorus - 10 knacc -
Poccuiickan an1eKTpoHHas
WwKona (resh.edu.ru)
57 |/IpixaHue MO3BOHOUYHBIX JKUBOTHBIX U YEJIOBEKA 1 Bbuonorma - 10 kaacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)
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n/o

Tema ypoka

KoanuectBo yacos

Bcero

KonTponbubie
paboTHhI

IIpakTnueckue
paboTHI

Hara
HA3y4YEHUS

DneKTpoHHbIE U(POBHIE
o0pa3oBaTesbHbIE PECYPCHI

58

TpaHCTIOPT BEMIECTB Y OPraHU3MOB

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

59

KpOBeHOCHaSI CHUCTEMA ITO3BOHOYHBIX )KUBOTHBIX M YCJIIOBCKA

buonorma - 10 knacc -

Poccuinckas anekTpoHHas

WwKosa (resh.edu.ru)

60

Brinenenne y opranu3zmMoB

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

61

3amuTa y OpraHu3MoB

Buonorma - 10 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)

62

I/IMMYHHaSI CHCTEMaA Y€JIOBCKa

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

63

Pa3I[pa)KI/IMOCTB U peryjsinusd y OpraHu3MoB

Buonoruma - 10 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

64

I'yMopanbHas peryssius 1 SHAOKPUHHAS CUCTeMa UBOTHBIX U
4eJloBeKa

Buonorua - 10 Knacc -

Poccunckas aneKkTpoHHas

WwKona (resh.edu.ru)

65

@OpMBI PAa3SMHOKCHUA OpraHNu3MOB

Buonorma - 10 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)
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No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

/1 Beero| Koutponshbie | Ipakriueckue || H3Y1eHHA 00pa3oBaTeNIbHBIE PECYPCHI

paboThI paboThI

66 |IlomoBoe pa3sMHOKEHHE 1 Buonorus - 10 knacc -
Poccuiickan sneKkTpoHHas
wkoa (resh.edu.ru)

67 |Meiio3 1 Buonorus - 10 knacc -
Poccuitckan aneKkTpoHHasa
wkona (resh.edu.ru)

68 |l'amerorene3. OOpa3oBaHUE M pa3BUTHE MTOJIOBBIX KIETOK. 1 0.5 Buonorus - 10 knacc -
Jlaboparopnas pabota «3ydeHne CTpOeHUS MOJIOBBIX KIETOK Ha Poccuiickasn 3neKTpoHHan
FOTOBBIX MUKpOIIpEnapaTax» wkona (resh.edu.ru)

69 |MuauBuAyanbHOE pa3BUTHE OPTaHU3MOB — OHTOIEHE3 1 Buonorus - 10 knacc -
Poccuiickan sneKTpoHHanA
wkoa (resh.edu.ru)

70 |3akiiagka OpraHoB U TKaHEH U3 3apOABIIIEBHIX JTUCTKOB 1 Buonorusa - 10 knacc -
Poccuiickan aneKkTpoHHasa
wkoa (resh.edu.ru)

71 |[PocT 1 pa3BuTHe XUBOTHBIX. JlJabopaTopHas padora «BbrsiBnenue 1 0.5 Buonorua - 10 knacc -

MIPU3HAKOB CXOJICTBA 3apOAbIIIEH TO3BOHOYHBIX )KUBOTHBIX) Poccuiickan sneKTpoHHanA
wkoa (resh.edu.ru)

72 ||[Pa3MHOXEHUE U pa3BUTHE pacTeHHid. JlabopaTtopHas padora 1 0.5 Buonorus - 10 knacc -
«CTpoeHHEe OPraHOB Pa3MHOYKEHHUS BBICIIUX PACTEHUI» Poccuiickan aneKTpoHHan

wkosa (resh.edu.ru)

73 ||[McTopus CTaHOBICHHA U PAa3BUTHUS T€HETUKH KaK HAyKH 1 Buosorus - 10 knacc -

Poccuiickan aneKkTpoHHasA

WwkKona (resh.edu.ru)

51



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

n/n Beero| Koutponshbie | Ipakriueckue || H3Y1eHHA o0pa3oBaTesbHbIE PECYPCHI

paboThI paboThI

74 ||OcHOBHBIE IOHATHS U CUMBOJIBI FeHeTHKH. JIabopaTtopHas paboTa 1 0.5 Buonorus - 10 knacc -
«/Ipo3oduina kak 0ObEKT TeHETUUECKUX UCCIIETOBAHUI» Poccuiickan a1eKTpoHHan

wkoa (resh.edu.ru)

75 ||3aKOHOMEpPHOCTH HACJIEJOBAHUS MPU3HAKOB. MOHOTMOpHUIHOE 1 0.5 Buonorusa - 10 knacc -
ckpemrBanue. [Ipaktuueckas padota "HM3yueHue pe3yapTaToB Poccuiickan aneKTpoHHan
MOHOTHOPUAHOTO CKPEIIUBaHUS Y APO30(QHIIbI" wkona (resh.edu.ru)

76 |[luTomoruvyeckrue OCHOBHI MOHOTHOPHIHOTO CKPEIIUBAHUS 1 Buonorusa - 10 knacc -
Poccuiickaa anekTpoHHas
wkona (resh.edu.ru)

77 ||AHanu3upylollee ckpenmBanue. Hemoanoe JOMUHUPOBAHUE 1 Buonorus - 10 knacc -
Poccuiickan a1eKTpoHHanA
wkona (resh.edu.ru)

78 ||durubpuanoe ckpemuBanue. [Ipaktuyeckas padora «M3ydyenne 1 0.5 Buonorus - 10 knacc -

Pe3yJIbTATOB TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIBD) Poccuiickan a1eKTpOHHanA
wkona (resh.edu.ru)

79 |LluTomornyeckrue OCHOBBI AUTUOPUTHOTO CKPEIIUBAHUS 1 Buonorus - 10 Knacc -
Poccuiickan a1eKTpoHHanA
wkona (resh.edu.ru)

80 ||CuemnieHHOE HacIeA0BaHNE IPU3HAKOB 1 Buosorus - 10 knacc -
Poccuiickaa anekTpoHHas
wkona (resh.edu.ru)

81 |[XpomocoMHas TeOpHsI HACIEACTBEHHOCTH 1 Buonorus - 10 knacc -

Poccuiickan aneKkTpoHHasA

WwkKona (resh.edu.ru)
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No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

/o Beero|| Konrponshste | paxtuueckue || H3Y4eHHs 00pa3oBaTeNIbHBIE PECYPCHI

paboThI paboThI

82 |'emeTwka moia 1 Buosorua - 10 knacc -
Poccuiickan aneKTpoHHas
wkona (resh.edu.ru)

83 |['eHOTHI KaK IIEJIOCTHAS CHCTEMa 1 Buosnorusa - 10 knacc -
Poccuiickan anekTpoHHas
wKkona (resh.edu.ru)

84 |['eHeTM4ecKnid KOHTPOJIb PA3BUTHS PACTCHHM, )KUBOTHBIX U 1 Buonorus - 10 knacc -

4eJI0BEKA Poccuinckan 31eKTpoHHas
wkona (resh.edu.ru)

85 ||[3MeHYUBOCTD IPU3HAKOB. Bunsl nsmMeHuUnBOCTH 1 Buonoruma - 10 Knacc -
Poccuiickan aneKkTpoHHas
wKkona (resh.edu.ru)

86 |MoaudukaroHHass K3MEHYUBOCTh 1 Buonorus - 10 knacc -
Poccuiickan aneKTpoHHas
wKkona (resh.edu.ru)

87 |BapuaunoHHbIH psiji ¥ BapualiioHHast KpuBasi. JlabopaTopHas 1 0.5 Bronorua - 10 knacc -
paborta «VccnenoBanue 3akoHOMepHOCTEH MOIU(BUKALIMOHHON Poccuiickan a1eKTpOHHanA
M3MEHUYUBOCTH. [TocTpoeHnEe BapHalimoHHOTO psija u wKona (resh.edu.ru)
BapHallMOHHOW KPUBOW»

88 |['eHoTHIIMUECKast N3MEHYNBOCTE. KoMOMHATHBHAs N3MEHYNBOCTD 1 Buonorua - 10 kaacc -
Poccuitckas 31eKTpoHHan
wKkona (resh.edu.ru)

89 |MyranuonHas u3MeH4nBOCTb. [IpakTuyeckas padora «Mytamun y || 1 0.5 Buonorna - 10 knacc -

Jpo30(uIIbl (Ha TOTOBBIX MUKpONpenapaTax)»

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)
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No Tema ypoka KonnuecTBo yacos Jata DneKTpoHHbIE U(POBHIE

/1 Beero| Koutponshbie | Ipakriueckue || H3Y1eHHA o0pa3oBaTesbHbIE PECYPCHI

paboThI paboThI

90 |(3akOHOMEPHOCTH MYTAIIMOHHOTO TpoIlecca. DMUTCHETHKA U 1 Buonorus - 10 knacc -

SIUI€HOMHUKA Poccuiickaa anekTpoHHas
wkoa (resh.edu.ru)

91 |I'eneruka uenoBeka. [Ipaktuueckas pabora «CocraBieHue u 1 0.5 Buonorusa - 10 knacc -

aHaJn3 pOJIOCIOBHOMN» Poccuinckan 3/1eKTpoHHasn
wkona (resh.edu.ru)

92 |MeTtoapl MEIULIMHCKON M'€HETUKHU 1 Buonorwus - 10 knacc -
Poccuiickada anekTpoHHas
wkoa (resh.edu.ru)

93 |3HaueHue MEIUIMHCKOW F€HETUKU B MPEJOTBPALLICHUN U JICUCHUHN 1 Buonorwus - 10 knacc -

reHeTUYEeCKUX 3a00JIeBaHUI YelloBeKa Poccuiickan aneKTpoHHan
wkosa (resh.edu.ru)

94 ||OcHoBHble noHATHSA cenekiuu. JlaboparopHas padota «3yuenue 1 0.5 Buonorus - 10 knacc -

COPTOB KYJIbTYPHBIX PACTEHUN U MOPOJ TOMAITHUX KUBOTHBIX) Poccuiickan a1eKTpoHHan
wkoa (resh.edu.ru)

95 |[Metoasl cenekunoHHoM padoTel. JlaboparopHas paboTa 1 0.5 Buonorusa - 10 knacc -

«3yueHne MeTOA0B CENEKIIMU PACTEHUID) Poccuinckan 3/1eKTpoHHasn
wkoa (resh.edu.ru)

96 |docTmxeHus cenekuny pacTeHUM U )KUBOTHBIX. [IpakTuueckas 1 Buonorus - 10 knacc -

pabota «[IpuBUBKa pacTeHMID» Poccuiickas 3/1eKTpOHHasn
wkoa (resh.edu.ru)

97 |CoxpaHeHue, U3y4eHHEe U UCII0JIb30BaHNE TEHETUUECKUX pecypcoB | | Buonorwus - 10 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

n/o

Tema ypoka

KoanuectBo yacos

Bcero

KonTponbubie
paboTHhI

IIpakTnueckue
paboTHI

Hara
HA3y4YEHUS

DneKTpoHHbIE U(POBHIE
o0pa3oBaTesbHbIE PECYPCHI

98

brotexHonorus kak Hayka U OTpacib IPOU3BOICTBA.
[TpakTuyeckas padora «M3yueHue 0ObeKTOB OMOTEXHOIOTHI

0.5

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

99

OcHoBHbBIC HaIlpaBJICHUA CUHTETHUYECKOU OMOJIOTHH

buonorma - 10 knacc -

Poccuinckas anekTpoHHas

WwKosa (resh.edu.ru)

100

XpOMOCOMHAsI ¥ TeHHAsl MHKEHEepUs

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

101

MeauiuHcKue OHMOTEXHOJIOTUU

Buonorma - 10 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)

102

PesepubIit ypok. [loBTOpenue, 06001eHe, cCHCTEeMAaTH3AINS
3HAHUU

Buonorua - 10 Knacc -

Poccuinckas aneKkTpoHHas

WwkKona (resh.edu.ru)

|OB]_HEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

| 102 |

0

13.5

11 KJIACC

No
/1

Tema ypoka

KomnnuectBo yacoB

Bcero

KonTponbubie
paboThI

[IpaxkTrueckue
paboThI

JlaTa
W3y4YCHUS

DJeKTpOHHBIE IIUPPOBBIE
00pa30BaTeNIbHBIE PECYPCHI

OpomonuonHas teopus Y. Jlapsuna

Buonorma - 11 knacc -
Poccuinckas aneKTpoHHas
WwKona (resh.edu.ru)

JBroKyine cuiibl 3BoJIroMU BUAOB 1o Y. JlapBuny

Buonorma - 11 knacc -
Poccuinckas aneKkTpoHHas
wkosa (resh.edu.ru)
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHbIE IU(POBHIE

/1 Beero|| Konrposnshsre || [pakrtnueckue || A3Y1CHUA 00pa3oBaTeNIbHBIC PECYPCHI

paboThI paboTEhI

3 ||bopb0a 3a cymiecTBOBaHWE, ECTECTBEHHBIN M NCKYCCTBEHHBIN 1 Buonorus - 11 knacc -
otbop Poccuiickas 3/1eKTPOHHan

wkona (resh.edu.ru)

4 DopMUPOBAHUE CUHTETUYECKON TEOPUU BOIIOLIMU 1 buonoruna - 11 knacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

5 JTalel SBOIOIIMOHHOTO Ipoluecca: MUKPOIBOIIOLHS U 1 Bunonorumsa - 11 knacc -

MaKpO3BOIIOLUA Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

6 Honynﬂunﬂ — 3JIEMEHTapHas eAUHHUIIA YBOJIIOLIUN 1 buonormsa - 11 Knacc -
Poccuitckaa aneKkTpoHHas
wkona (resh.edu.ru)

7  |[3akoH reneruyeckoro paBHoBecus Jx. Xapau, B. BaiinGepra. 1 0.5 Buonorus - 11 knacc -
Jlaboparopnas paboTa «BbIsiBIeHHE H3MEHUNBOCTH Y 0CO0O€H Poccuiickas 3/1eKTpOHHan
OJHOT'O BHUJIA» WwKona (resh.edu.ru)

8 ||9nemeHTapHbIe (haKTOPBI IBOIIOLHH 1 Buonorusa - 11 knacc -
Poccuiickasn s1eKTpoHHan
wkona (resh.edu.ru)

9 |2ddexT ocHoBaTenss. DPexT OyTHUTOUHOTO TOPIBIIIKA 1 Buonorus - 11 knacc -
Poccuitckaa aneKkTpoHHas
wkona (resh.edu.ru)

10 |[Murpamuu. M3onsamun nonyasuuii: reorpadudeckas, 1 Buonorma - 11 kaacc -

OuoJIOTUYECKAS

Poccuiickan 3neKTpPOHHasA

WwKona (resh.edu.ru)

56



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHbIE IU(POBHIE

/1 Beero| Koutponshbie | ITpaktuueckue || H3YICHAA 00pa3oBaTeNIbHBIC PECYPCHI

paboThI paboThI

11 |[EctecTBenHsbli 0TOOp — HamnpaBIsIOMIMA (aKTOp IBOTIOIUN 1 Buonorus - 11 knacc -
Poccuitckan sneKkTpoHHas
wkona (resh.edu.ru)

12  |[[TonoBoii oT60p 1 Buonorus - 11 knacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

13 |[IIpucrnoco6IeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOJIIOIUH.|| 1 0.5 Buonorus - 11 knacc -
JlaboparopHnas pabota «3yuenue apomopho30B 1 Poccuiickasn 31eKTpoHHan
MJIM0AJANTAlIMI Y pACTCHUN U dKUBOTHBIX)» wKoa (resh.edu.ru)

14 |[Ipumepsl pUCTIOCOOICHUN Y OPraHU3MOB: MOP(HOIOTHYECKUE, 1 0.5 Buonorus - 11 knacc -
dusnonornueckue, OMOXUMHUYECKUE, TIOBEICHIYCCKHE. Poccuiickan a1eKTpoHHan
JlabopatopHnas pabota «IIprucrnocobaeHns OPraHu3MOB U UX wkona (resh.edu.ru)
OTHOCHUTEIIbHAS 1[EIeCO00Pa3HOCTE)

15 |[Bun, ero kputepun u crpykrypa. JlaboparopHas pabora 1 0.5 Buonorus - 11 knacc -
«CpaBHeHHE BUJIOB 10 MOP(HOIOTHUECKOMY KPUTEPUIO) Poccuiickasn aneKkTpoHHan

wkona (resh.edu.ru)

16 |Crpykrypa Buzna 1 Buonorusa - 11 knacc -
Poccuiickan 31eKTpoHHan
wkona (resh.edu.ru)

17 || Bumoobpa3oBaHue Kak pe3yiabTaT MUKPOIBOIIOLUI 1 Buonorusa - 11 knacc -
Poccuiickas 3J1IEKTPOHHAaA
wkosa (resh.edu.ru)

18 ||CBs3b MUKPOABOIIOLUHU U ATUAEMHUOJIOTUH 1 Buonorusa - 11 knacc -

Poccuiickan aneKTpPOHHas

wkKona (resh.edu.ru)
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHbIE IU(POBHIE

/1 Beero|| Konrposnshsre || [pakrtnueckue || A3Y1CHUA 00pa3oBaTeNIbHBIC PECYPCHI

paboThI paboThI

19 |MaxkposBomonus. [laneoHTonornyeckue MeTo bl N3y4eHUS 1 Buonorus - 11 knacc -

SBOJIFOLINA Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

20 ||buoreorpaduyeckue METOIbI M3YUCHHS SBOIOIHH 1 Buonorus - 11 knacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

21 ||[9MOpuOIOTHYECKHE B CPABHUTEIBHO-MOP(OIOTUUECKHE METOIBI 1 Buonorus - 11 knacc -

U3YYECHHUS DBOIIOLNHU Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

22 || MomnekynsipHO-TeHETHUECKHUEe, OMOXUMHUYECKHUE U MATEMAaTUIECKUE 1 Buonorus - 11 knacc -

METO/bI U3YUYEHUS IBOJIFOLIUN Poccuiickasn aneKkTpoHHan
wkona (resh.edu.ru)

23 ||O6mue 3aKOHOMEPHOCTH BOJTIOIUN 1 Buonorus - 11 knacc -
Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

24 ||ApnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOLIMU 1 Buonorusa - 11 knacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

25 |[HayuHble TUIIOTE3BI TPOUCXOXKICHUS )KU3HU Ha 3emiie 1 Buonorus - 11 knacc -
Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

26 ||loHaydHble IPEACTABICHUS O 3aPOKACHUM KU3HU 1 buonorua - 11 knacc -

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)

58



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHbIE IU(POBHIE

n/n Beero| Koutponshbie | ITpaktuueckue || H3YICHAA o0pa3oBaTelbHbIE PECYpPCHI

paboThI paboThI

27 ||OcHOBHBIE dTaAITBl HEOPTAHUIECKOHN DBOIOIIIH 1 Buonorus - 11 knacc -
Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

28 ||['umoTe3bl 3apoKAE€HUS KUZHU 1 Buonorus - 11 knacc -
Poccuiickaa sneKkTpoHHaA
wkona (resh.edu.ru)

29 |HUcTtopus 3emuu u Metoasl e€ nuzydyenus. Jlaboparopnas padota 1 0.5 Buonorus - 11 knacc -
«3yueHue u onucaHue NCKONAEMBIX OCTaTKOB APEBHUX Poccuiickan a1eKTpoHHan
OpPraHu3MoOB» wkona (resh.edu.ru)

30 ([HauanbpHbl€ 3Tanbl OPraHMYECKOM IBOJIIOIUN 1 Buonorua - 11 knacc -
Poccuiickasn s1eKTpoHHanA
wkona (resh.edu.ru)

31 |OBomronus 3ykapuor 1 Buonorus - 11 knacc -
Poccuiickaa anekTpoHHaA
wkona (resh.edu.ru)

32 ||OcHOBHBIE 3Talbl BOJIIIOLUU PACTUTENBHOrO Mupa. IIpaktuueckas 1 0.5 Buonorua - 11 knacc -
pabota «3ydeHne ocoOEHHOCTEH CTPOCHHUS PAaCTEHUN pPa3HbIX Poccuiickasn s1eKTpoHHan
OTJEIOB» wkona (resh.edu.ru)

33 ||OCHOBHBIE 3Tallbl BOJIOLUH JKUBOTHOI'O MUPA 1 Buonorusa - 11 knacc -
Poccuiickasn aneKTpoHHan
wkona (resh.edu.ru)

34 |[OBomronus xuBOTHBIX. [IpakTyeckas pabora «3yuenue 1 0.5 Buonorusa - 11 knacc -

0coOeHHOCTEH CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX»

Poccuinckas aneKTpoHHas

wkosa (resh.edu.ru)
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https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

o/

Tema ypoka

KonnuectBo yacos

Bcero

KoHnTponbHbie
paboTHhI

IIpakTnueckue
paboTHI

Jarta
HA3y4YEHUS

DneKTpoHHbIE IU(POBHIE
o0pa3oBaTelbHbIE PECYpPCHI

35

Pa3BuTHe Xu3HM Ha 3eMJie 10 3paM U epuoiaM

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

WwkKona (resh.edu.ru)

36

MaccoBbie BBIMHUPAHHUA — 3KOJIOTHYCCKUC KPHU3UCHI IIPOLIJIOTO

buonorma - 11 knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

37

CoBpeMEeHHBIN IKOJIOTHIECKUNA KPU3HUC, €T0 OCOOEHHOCTH

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

38

COBpCMCHHaH CUCTCMA OPTaHUYCCKOIO IMPOIIJIOTO

Buonorma - 11 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

39

OcHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHu3MOB

Bbuonormsa - 11 knacc -

Poccuinckas aneKTpoHHas

Wwkona (resh.edu.ru)

40

AHTpOl'IOJ'IOI‘I/ISI — HayKa O YCJIOBCKC

Buonorma - 11 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)

41

Pa3BuTue npeacraBieHuid 0 TPOUCXOKICHUH YEJIOBEKA

Bbuonormsa - 11 knacc -

Poccuinckas aneKTpoHHas

WwKona (resh.edu.ru)

42

MecTo 4enoBeKa B CHCTEME OpraHndeckoro mupa. JlabopaTopHas
pabota «3ydeHne 0cOOEHHOCTEH CTPOCHUS CKEJIeTa YeIIOBeKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM»

0.5

Buonorma - 11 knacc -

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)
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o/

Tema ypoka

KonnuectBo yacos

Bcero

KoHnTponbHbie
paboTHhI

IIpakTnueckue
paboTHI

Jarta
HA3y4YEHUS

DneKTpoHHbIE IU(POBHIE
o0pa3oBaTelbHbIE PECYpPCHI

43

JIBUKylIMe CUITbl aHTPOIIOTeHe3a

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

WwkKona (resh.edu.ru)

44

CooTHoIIeHHEe OMOJIOTHYECKHUX U COIMATBHBIX (PAKTOPOB B
AHTPOTIOTeHE3e

buonorma - 11 knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

45

OCHOBHBIE CTaguu aHTPOIIOTCHE3a

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

46

[lameoreHeTrka U IaJeoreHOMHUKA

Buonorma - 11 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

47

SBOJ'IIOI_II/ISI COBpPEMEHHOI'O YCTIOBEKA

Bbuonormsa - 11 knacc -

Poccuinckas aneKTpoHHas

Wwkona (resh.edu.ru)

48

Uenoseueckue packl. [Ipaktudeckas padora «M3yuenue
9KOJIOTUYECKUX aJalTaluil yeloBeKay

0.5

Buonorma - 11 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)

49

MeXIuCIUTIITHHAPHBIC METO bl AaHTPOTIOJIOTUH

Bbuonormsa - 11 knacc -

Poccuinckas aneKTpoHHas

WwKona (resh.edu.ru)

50

3apoxaeHUE U pa3BUTUE IKOJIOTUU

Buonorma - 11 knacc -

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)
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No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHbIE IU(POBHIE

n/n Beero| Koutponshbie | ITpaktuueckue || H3YICHAA o0pa3oBaTelbHbIE PECYpPCHI

paboThI paboThI

51 ||Meroxs! skonoruu. JlabopaTtopHas pabora «3ydeHne MmeTo10B 1 0.5 Buonorus - 11 knacc -
9KOJIOTMYECKHUX MCCIIEIOBAHUI» Poccuiickan a1eKTpoHHan

wkona (resh.edu.ru)

52 ||3HadeHne S3KOJIOrMYECKUX 3HAHUN IS YeJI0BEKA 1 Buonorusa - 11 kaacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

53 ||9xonoruyeckue GaxTopbl 1 Buonorus - 11 knacc -
Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

54 ||AGuortuueckue GakTopbl. CBET KaK SKOJIOTUUYECKUN (haKTop. 1 0.5 Buonorusa - 11 knacc -

JlaboparopHas paboTa «BplsiBiaeHue npucnocoOaeHui opraHu3MoB Poccuiickan a1eKTpOHHanA
K BJIIMSIHUIO CBETA» wkona (resh.edu.ru)

55 ||AGuoruueckue paxTopsl. TemmnepaTypa Kak SKOJIOTHIECKUN 1 0.5 Buonorusa - 11 knacc -
daktop. JTaboparopHas paboTa «BeisiBIeHHE MPUCTTIOCOOICHUIMA Poccuiickasn aneKkTpoHHan
OPraHU3MOB K BIIUSIHUIO TEMIICPATYPh» wkona (resh.edu.ru)

56 ||AGmoruueckue GpaxTopbl. Bia)kHOCTh Kak SKoIOrHIeckuit paktop. || 1 0.5 Buonorusa - 11 knacc -
JlaGopatopHas paboTa « AHATOMHUYECKHE OCOOCHHOCTH PAaCTEHUI Poccuiickan a1eKTpOHHanA
U3 Pa3HBIX MECT OOMTAHUSDY wKona (resh.edu.ru)

57 ||Cpenbl oOuTaHUsSI OPTaHU3MOB 1 Buonorus - 11 knacc -
Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

58 ||buosornueckue puTMbI 1 Buonorusa - 11 knacc -

Poccuinckas anekTpoHHas

wkona (resh.edu.ru)
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No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHbIE IU(POBHIE

/1 Beero|| Konrposnshsre || [pakrtnueckue || A3Y1CHUA 00pa3oBaTeNIbHBIC PECYPCHI

paboThI paboThI

59 |’Kusnennbie GopMbl OpraHU3MOB 1 Buonorus - 11 knacc -
Poccuitckan sneKkTpoHHas
wkona (resh.edu.ru)

60 |[bruotnueckue GpakTopbl 1 Buonorus - 11 knacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

61 |3HaueHMe OMOTUYECKUX B3aUMOICHCTBUH JJIS CYIIICCTBOBAHUS 1 Buosorua - 11 knacc -

OpPTaHU3MOB B cpejic OOUTaHUS Poccuiickas aNeKkTpoHHan
wkona (resh.edu.ru)

62 |[DKoj0ruuecKre XapakTepUCTUKU NOMYJISILIUU 1 Buonorusa - 11 knacc -
Poccuitckaa aneKkTpoHHas
wkona (resh.edu.ru)

63 ||OcHOBHBIE MTOKA3aTENIH MOMYJISIINHN: YUCIEHHOCTD, TUIOTHOCTD, 1 Buonorua - 11 knacc -

BO3pPACTHAs U MOJIOBAsI CTPYKTYypa Poccuiickas aneKkTpoHHan
wkona (resh.edu.ru)

64 ||OcHOBHBIE MOKA3aTENIN NOMYJISILIMK: POKIAEMOCTh, IPUPOCT, TEMII 1 Buonorus - 11 knacc -

pocTa, CMEPTHOCTD, MUT'PaLlU Poccuiickaa anekTpoHHaA
wkona (resh.edu.ru)

65 |(|[Dxosornueckasi CTpyKTypa Monyjisiuu 1 Buonorus - 11 knacc -
Poccuitckan sneKTpOHHas
wkona (resh.edu.ru)

66 ||[luHaMuKa NOMyJISUHU U €€ peryIsauus 1 buonorua - 11 knacc -

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)
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o/

Tema ypoka

KonnuectBo yacos

Bcero

KoHnTponbHbie
paboTHhI

IIpakTnueckue
paboTHI

Jarta
HA3y4YEHUS

DneKTpoHHbIE IU(POBHIE
o0pa3oBaTelbHbIE PECYpPCHI

67

KpuBble pocta uncineHHocTH nomyasiiuu. Kpusbie BBKUBaHUS

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

WwkKona (resh.edu.ru)

68

Dkonoruveckas Humia Buaa. Jlaboparopuas pabota
«IIpucnocobsieHns CeMsTH PaCTCHUI K PaCCEIICHHUIOY

0.5

buonorma - 11 knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

69

Bun kak cucrema nomyssiuuid

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

70

3aKOHOMCpHOCTI/I MNOBCACHUA 1 MI/II”paI_II/Iﬁ JKHUBOTHBIX

Buonorma - 11 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

71

Co00111ecTBO OPraHU3MOB — OHOIICHO3

Bbuonormsa - 11 knacc -

Poccuinckas aneKTpoHHas

Wwkona (resh.edu.ru)

72

DKocucTemMa Kak OTKpbITad CUCTCMaA

Buonorma - 11 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)

73

KpyroBopoT BeliecTB U MOTOK SHEPTHH B SKOCUCTEME

Bbuonormsa - 11 knacc -

Poccuinckas aneKTpoHHas

WwKona (resh.edu.ru)

74

OCHOBHBIC ITOKA3aTEIN YKOCHCTEMBI

Buonorma - 11 knacc -

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)
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No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHbIE IU(POBHIE

/1 Beero| Koutponshbie | ITpaktuueckue || H3YICHAA 00pa3oBaTeNIbHBIC PECYPCHI

paboThI paboThI

75 || 9xonorudyeckue MUupaMuIbI 1 Buonorusa - 11 knacc -
Poccuitckan sneKkTpoHHas
wkona (resh.edu.ru)

76 |3MeHeHus: COOOIIECTB — CYKIIECCUU 1 Buonorusa - 11 knacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

77 ||llpupomHbIE IKOCUCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCUCTEMBI 1 Buonorus - 11 knacc -

MOpEN U OKEAHOB Poccuiickas aNeKkTpoHHan
wkona (resh.edu.ru)

78 |[I[IpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI TYHJD, JIECOB, CTENEH, 1 Buonorusa - 11 knacc -

ITyCTBIHB Poccuiickaa anekTpoHHaA
wkona (resh.edu.ru)

79 |[|AHTPONIOTEHHBIE IKOCUCTEMBI 1 Buonorus - 11 knacc -
Poccuitckan sneKkTpoHHas
wkona (resh.edu.ru)

80 | YpOoskocucremsl. [IpakTuueckas padora «3yueHue u onucanue 1 0.5 Buonorusa - 11 knacc -

ypOO3KOCHUCTEMBD» Poccuiickasn aneKkTpoHHan
wkona (resh.edu.ru)

81 ||3akonomepHOCTH (hOPMUPOBAHUS OCHOBHBIX B3aMMOICHCTBHUI 1 Buonorus - 11 knacc -

OpPraHU3MOB B SKOCHUCTEMAaX Poccuiickas 31eKTpoHHan
wkona (resh.edu.ru)

82 |[MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUI Pa3HBIX THIIOB HA 1 Buonorus - 11 knacc -

cyOOopraHM3MeHHOM, OPraHU3MEHHOM, TOMYJISIIIMOHHOM U

SKOCHUCTEMHOM YPOBHSIX

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)
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Tema ypoka

KonnuectBo yacos

Bcero

KoHnTponbHbie
paboTHhI

IIpakTnueckue
paboTHI

Jarta
HA3y4YEHUS

DneKTpoHHbIE IU(POBHIE
o0pa3oBaTelbHbIE PECYpPCHI

83

buocdepa — obmeranerapHas 060109ka 3eMau

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

WwkKona (resh.edu.ru)

84

Yuenne B. U. BepHanackoro o 6uocdepe

buonorma - 11 knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

85

3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChepbl

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

86

prr OBOPOTHI BCHICCTB U OMOTreOXUMHYECKHE ITUKJIbI

Buonorma - 11 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

87

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

Bbuonormsa - 11 knacc -

Poccuinckas aneKTpoHHas

Wwkona (resh.edu.ru)

88

YcToitunBocTh OHOCcheps

Buonorma - 11 knacc -

Poccuinckas aneKkTpoHHas

wkosa (resh.edu.ru)

89

DKOJIOTHYECKHE KpHU3UCHI U UX IPUYHUHBI

Bbuonormsa - 11 knacc -

Poccuinckas aneKTpoHHas

WwKona (resh.edu.ru)

90

BosneiicTBue yenoseka Ha Ouocdepy

Buonorma - 11 knacc -

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)
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No Tema ypoka KonuuecTBo yacoB Hata DneKTpoHHbIE IU(POBHIE

/1 Beero| Koutponshbie | ITpaktuueckue || H3YICHAA 00pa3oBaTeNIbHBIC PECYPCHI

paboThI paboThI

91 ||AHTpOmOTeHHOE BO3/IEHCTBHE HA PACTUTEIBHBIN U )KUBOTHBINH MU 1 Buonorus - 11 knacc -
Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

92 ||Oxpana npupo/sl 1 Buonorus - 11 knacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

93 ||OcHOBHBIC IPUHITUITBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U 1 Buonorus - 11 knacc -

IIPUPOIBI Poccuiickad an1eKTpoHHasnA
wkona (resh.edu.ru)

94 |[PanmoHanbHOE MPUPOIONOIL30BAHUE U COXPAHEHHE 1 Buonorus - 11 knacc -

OHMOJIOrMYECKOro pa3zHooopasus 3emiu Poccuiickan a1eKTpOHHanA
wkona (resh.edu.ru)

95 ||O6061meHne o Teme « MUKpPOIBOIIOLUS U €€ Pe3yIbTaThD» 1 Buonorus - 11 knacc -
Poccuiickada anekTpoHHan
wkona (resh.edu.ru)

96 ||OGo6mmenue no reme «Makpo3BOIIONHUS U €€ PE3yIbTAThD» 1 Buonorus - 11 knacc -
Poccuitckaa aneKkTpoHHasa
wkona (resh.edu.ru)

97 ||O6o6menue mo Teme «IIponcxoxaeHne U pa3BUTHE KU3HU HA 1 Buosorua - 11 knacc -

3emiie» Poccuiickas 31eKTpoHHan
wkona (resh.edu.ru)

98 ||O6o6mmenue no teme «IIporcxoxaeHne yenoBeka — 1 Buonorus - 11 knacc -

AHTPOIIOTCHE3)

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)
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Tema ypoka

KonnuectBo yacos

Bcero

KoHnTponbHbie
paboTHhI

IIpakTnueckue
paboTHI

Jarta
HA3y4YEHUS

DneKTpoHHbIE IU(POBHIE
o0pa3oBaTelbHbIE PECYpPCHI

99

O0600menue Mo TeMe «IKOJIOTHSI — HayKa O B3aUMOOTHOIICHUSIX
OpPTaHU3MOB»

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

WwkKona (resh.edu.ru)

100

O6061enne o Teme «OpraHu3Msel U cpejia OOUTAHUS

buonorma - 11 knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

101

O0600menHue 1Mo Teme «IKOJIOTHUSI BUIOB U TOMYJISIIAN

Buonorusa - 11 Knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

102

O606menue o Teme «buochepa — rmodanbHAst FIKOCUCTEMAY

Buonorma - 11 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

|OBH_IEE KOJIMYECTBO YACOB I10 ITPOTPAMME

| 102

0
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

buonorus 10 xnacc. buonorudeckue cuctemsl u nporeccel. TepemoB A.B., Iletpocosa P.A.
OO61ecTBO ¢ orpaHruueHHOM 0TBEeTCTBEHHOCTHIO «1OLl MHueMo3nHay
buonorus 11 xnacc. buonorudeckue cuctemsl u nporeccel. TepemoB A.B., Iletpocosa P.A.

OO6m1ecTBO ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «IOLl MHemo3uHay

METOIUYECKHUE MATEPHUAJIBI JIA YYUTEJIA

buonorus. buomornueckuii cuctemsl u nporecchl. 10-11 kimaccel. YrmyOneHHbII

ypoBeHb.MeTonnueckoe mocodue st yuutens. DI'OC

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Poccuiickas ranexkrporHas mkosa (resh.edu.ru)

Hudpooit oOpaszoBarenbHbIN KOHTEHT (educont.ru)
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