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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo ydeOHomy mpeamety "buonorus" (mamee - Ouosiorwsi) Ha YpOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha oOcHOBe {DenepalibHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit ®enepauuny, ®I'OC COO,
Konnenuuu npenojgaBaHusi y4eOHOro mnpeaMera «buosiorus» ¥ OCHOBHBIX MOJIOKEHUI
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyeoOnniii npeamer «buonorus» yriyonéunoro ypoBHsi usyudenust (10—11 xmaccsr)
ABJISIETCS. OJHUM U3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CornacHo mnonoxenusm @OI'OC COO mnpoduiibHble y4eOHBIE TPEAMETHI,
n3ydaeMble Ha yriyOJI€HHOM YpPOBHE, SIBISIOTCS criocoboM auddepeHimanuy oOydeHus Ha
YPOBHE CpeHEro o0Iero oopa3oBaHusl U MPU3BaHbI OOECIIEYUTh TPEEMCTBEHHOCTh MEXTY
OCHOBHBIM OOIIUM, CpPEAHUM OOIIMM, CpPEIHUM NPO(PECCHOHANBHBIM U  BBICIIUM
oOpa3zoBanueM. B To ke Bpemsi KaxAbli U3 ITHUX Yy4E€OHBIX NPEIMETOB JOHKEH OBIThH
OPUEHTHPOBAaH Ha NPUOPUTETHOE pELIEHWE O0O0pa30BaTENIbHbIX, BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 3a]]a4, CBSI3aHHBIX C MPOPOPUEHTALHUENH 00YUAIOIIUXCS U CTUMYJIUPOBAHUEM
HMHTEpeca K KOHKPETHOM 00JIaCTU HayYHOTO 3HAHMS, CBA3AHHOIO ¢ OMOJIOTHEN, MEUIIMHOM,
AKOJIOTHE, ICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpeacraBieHHEe O LEIU U
3alayax U3ydeHusi yuyeOHoro npenmMera «buosnorus» Ha yriayOiaEéHHOM YpOBHE, ONPENEseT
00s3aTeNbHOE (MHBAPUMAHTHOE) MPEIMETHOE COJEpKAHHE, €ro CTPYKTypUpPOBAaHUE IO
pazienaM W TeMaM, pacHpeiesieHHE M0 KiaccaMm, PEKOMEHAYET IOCJIeI0BaTeIbHOCTh
M3y4eHUs Y4eOHOro mMaTepuajia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKHU y4eOHOTO Tpoliecca, BO3pPacTHBIX 0COOCHHOCTEN oOyuaromnuxcs. B mporpamme mo
OMOJIOTUM pPEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
MOCJIEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHUM, OPUEHTUPOBAHHBIX Ha (POpMUpOBAHUE
€CTECTBEHHO-HAYYHOI0 MHUPOBO33PEHUS, HKOJOTHUYECKOTO MBIIIJIEHUS, MPEICTABICHUN O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
NpUpoaHON cpene. B mporpamme mo OMOJIOrMM TakXe MOKa3aHbl BO3MOKHOCTH y4€OHOTO
npeamera «buosorus» B peanmzauuu  TpeboBaHuit ®I'OC COO kK mIaHUPYEMBIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3yjIbTaTaM 00ydeHHs U B POPMUPOBAHUHT
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEILHON JEATEILHOCTH OOYYaIOIMIMXCS 1O OCBOCHHUIO
CoJIep>KaHMsl OMOJIOTMYECKOT0 00pa30BaHMs HAa YPOBHE CPEIHET0 00111ero o0pa3oBaHusl.

VY4eOnblii npeameT «buonorus» Ha ypoBHE CpeiHero oOIero oopa3oBaHus 3aBepliacT
Ouonornyeckoe oOpa3oBaHME B INKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YTIIyOJICHHE
3HaHUU 00YYaIOUINXCS O KUBOHM MPHUPOJIE, OCHOBAX MOJEKYISIPHOU M KIETOYHOW OMOIOTHH,
SMOPHOJIOTUM W OWOJIOTHMH  Pa3BUTHS, TEHETUKH, CEJCKIMH, OWOTEXHOJIOTHH,
ABOJIIOIIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yueGHOro npenmera «bruonorus» Ha yriiyoJIeHHOM YpOBHE OpUEHTHPOBAHO
Ha MOJTrOTOBKY 00YYarOIIMUXCS K MOCIEAYIOIEMY MOJIYYEHUIO OMOIOTHYECKOT0 00pa3oBaHus
B By3aX M OpraHM3alMsIX cpeaHero mnpodeccuoHanbHoro obpazoBanus. OCHOBY €ro
CoJlepKaHUsl COCTAaBJSIET CHUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJTYYEHHBIX MpPU H3yUYECHUH



OOy4aroIMMHUCS COOTBETCTBYIOLIMX CHUCTEMATHUECKUX pa3[eloB OHOJOTMM Ha YpPOBHE
OCHOBHOTO o0miero oopazosanusi, B 10—11 kiaccax 3Tu 3HaHMs MOJy4yaroT pa3BuThe. Tak,
pacHIMpeHbl W YrayOJieHbl OWOJIOTMYECKUE 3HAHUS O pPACTEHUSX, XUBOTHBIX, TpHOaXx,
OaKTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIHHO
BKJIIOUEHBI OMOJIOTMUYECKHE CBEACHHUS MPUKIAIHOTO M TIOMCKOBOTO XapakTepa, KOTOphIe
MO>KHO HCTIONB30BaTh KaK OPUEHTHPHI ISl MOCIEAYIOmero Beioopa npodeccuu. Bosmoxna
TakkKe MHTerpanus OHMOJOTMYECKUX 3HAHUM €  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJIYYCHHBIMU 00YYaIOUUMUCA MIPU U3YYCHUH (PU3UKH, XUMUU, TeOorpapuu 1 MaTeMaTHKU.

Crpyktypa mnporpamMmbl o ydeOHOMYy mpeaMery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOIMOHHBIN MOAXOMABI K U3y4eHUt0 Onosoruu. COoraacHO UM, HU3y4aroTcs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHBIC /IS JKUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHM3allM, 3BOJIIOLIMM OPraHMYECKOro Mupa Ha 3emie, COXpaHeHHsI OHOJIOTHMYECKOTO
pa3zHooOpa3us miaHeTsl. Tak, B 10 kjacce M3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOU
Ouonoruu, SMOPHOIOTHH M OMOJOTHH Pa3BUTHS, TEHETUKUA U CENEKINU, OMOTEXHOIOTHH H
CUHTETUYECKON OWONIOTHH, aKTyaIM3UPYIOTCS 3HAHHUA OOYyYarommMxcs 10 OOTaHUKE,
300JI0TUM, aHATOMUHM, (puznonorum uemoBeka. B 11 kiacce u3ydaroTcsi IBOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUH U y4eHHe 0 Ouocdepe.

VYueOHblii mpenMer «buonorus» npusBaH 00ECHEUUTh OCBOCHHE OOYyYarOIIUMUCSA
OMOJOTHYECKUX TEOpUd W 3aKOHOB, HJEH, MPUHIMIIOB W TMPaBUJ, JIEKAIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MUpPA, 3HAHUW O CTPOCHHH, MHOTO0Opa3uu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJALNUU, OUOIIEHO03a, SKOCUCTEMBI, O BBLAAIOIINUXCS
HAyYHBIX JIOCTHKEHUSX, COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUHU, MPUKIIAJHBIX acleKTax
Ouonoruueckux 3HaHUU. [l pa3BUTHS W TOAJNEp)KaHUS MHTEpeca OOydaroumxcs K
OMoNoTHH HapsALy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COJEp>KaHUU
nporpaMMbl IO OWOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEH CTaHOBIEHUS U
pa3BUTUSL TOM WM WMHOW oOnacTh OWOJIOTHMH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOe’KHBIX
YU€HBIX B pellICHUE BAXKHEUITNX OMOJOTHUYECKUX U SKOJOTHYECKUX MTPOOIIEM.

Lenr wusydyenuss yueOHOro mpeamera «buonorus» Ha yriayOJaEéHHOM YpOBHE —
OBJIAJICHHE OOYYaIONIMMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aiuu
KUBBIX CHCTEM pa3HOTO paHTra W MPUOOPETeHHWE YMEHWH HCIOJIb30BaTh OTH 3HAHUS B
dhopMUpOBaHMHM HHTEpeca K ONpeACIEHHOM 00sacTu mpodecCHOHAIBHON eSTeIbHOCTH,
CBS3aHHOM C OWOJOrHe, MM K BBIOOPY Y4EOHOTO 3aBElEHUs Uil TPOJOJKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

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

OCBOEHHE OOYyYalOUIMMHCS CHCTEMbl OHOJIOTMYECKMX 3HAaHWUA: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIICTILHUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUIaXx,
COCTABJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPa; O CTPOCHUMH,
MHOT000pa3uu U OCOOCHHOCTSAX OMOJIOTMYECKUX CHUCTEM (KJIETKA, OPraHu3M, MOMYJISALHS,
BU/J, OMOreoreHo3, buocdepa); 0 BELAAIOIMIUXCS OTKPBITUSIX U COBPEMEHHBIX MCCIIETOBAHMIX
B OMoJIOrHUH;



O3HaKOMJIEHHE  OOy4aloluXcsi C METOJaMHU  T[O3HAHUS  JKMBOW  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMH METOJIaMU  OMOJIOTHUECKUX HayK (MOJEKYJISIpHOM M KIETOYHOU
OnoN0rUY, SMOPUOJIOTUM U OMOJIOTUM PAa3BUTHS, T€HETUKU U CENEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OMOJOruu, MNaJICOHTOJIOTHH, SKOJOTHH); METOJaMH CaMOCTOSITEIBHOTO
MPOBEJCHUS OMOJIOTUYECKUX HCCIENOBAaHUM B JlabopaTopuu U B mpupoze (HalOmromeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHUE O0YYaIOIMMUCA YMEHHUSMH: CaMOCTOSATEILHO HaXOAUTh, AHAIM3UPOBATh U
UCIOJIb30BaTh  OMOJIOTMYECKYIO uH(dOpMaIHIO; M0JIb30BaThCS OHOJIOrNnYECKOn
TEPMUHOJIOTHEH M CHUMBOJIMKOW;, YCTAaHABIMBATH CBSI3b MEXIY Pa3BUTHUEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU U IKOJIOTUYECKUMU IMPOOJIeMaMH YeI0OBEUECTBAa; OLIEHUBATH
MOCNIEACTBHSI CBOCH AESATENBHOCTH 1O OTHOIIEHUIO K OKPY’KaIolIeH MPHPOAHOHN cpere,
COOCTBEHHOMY 3/I0POBBIO M 3JJOPOBBIO OKPY’KAIOLIUX JItOJIeH; 0OOCHOBBIBaTh U COONIOAATH
Mepbl TpouiIakTUKM WHGEKIIMOHHBIX 3a00JIeBaHUM, IMpaBUjia TOBEICHUS B NPUPOJIE U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSIX
OPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaThb COBPEMEHHBIC HAyYHbBIC
OTKPBITHUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOYyYaOLIUMXCSl HHTEUIEKTyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH B
MIPOIIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH U COBPEMEHHBIMU HCCIICIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBbIMU €10 MPOoOIeMaMU, METOJ0JIOTHENH OMOJIOTUYECKOTO UCCIEIOBAHUS,
MPOBEJCHUS OKCIIEPUMEHTAIBHBIX HCCICIOBAHUM, pEIICHUS OHOJOTUYECKUX —3ajad,
MOJICTUPOBAHUS OMOJIOTHYECKUX O0BEKTOB M TIPOIIECCOB;

BOCIIUTAHHE y OOyYaIOIUXCsl IEHHOCTHOI'O OTHOUICHMSI K KUBOW NMPUPOJE B LIEJIOM U K
OTJENbHBIM €€ OOBEKTaM U SABJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOM, T€HETHUECKOU
IPaMOTHOCTH, OOIIEH KyJIbTyphl MMOBEJACHUS B PUPOJIE; MHTETPALlMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHue 00y4aroIuMucs KOMIIETEHTHOCTH B parmoHaIIbHOM
IPUPOIONIONIB30BaHUN  (COOIOACHUE TpaBUJ TOBEACHUS B NPUPOJE, OXpaHbl BUIOB,
sKOcUCTEM, OUoc(hephl), COXPAHEHUH COOCTBEHHOTO 370POBbS U 340POBbS OKPYKAIOIIUX
monet (coOmoneHuss Mep NpodUIAKTUKM 3a0ojeBaHui, obecriedeHue O0e30MacHOCTH
KHU3HEACSITEIFHOCTA B UPE3BbIUAWHBIX CUTYAIMsIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIIOJIh30BaHUs OMOJIOTHYECKUX 3HAHUW U YMEHHU B MTOBCETHEBHOM JKU3HU;

CO3/IaHH€ YCIIOBUM Ui OCO3HAHHOTO BBHIOOpa OOYYAIOIIMMHUCA WHIUBUIYaIbHOU
00pa3oBaTeNbHON TPAEGKTOPUH, CIOCOOCTBYIOLIEH MOCIEAyIONIeMYy TPO(PEeCCHOHATLHOMY
CaMOOTIPEICIICHNI0, B COOTBETCTBUHU C WHIMBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTIMU
pervoHa.

OO11ee 4nCa0 YacoB, OTBEACHHBIX HAa M3yY€HHE OMOJOTHM Ha YIIIyOJIEHHOM YpOBHE
cpennero obmero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 4gaca B
Henento), B 11 kmacce — 102 yaca (3 yaca B HEJIEIIO).

OT6op opraHu3alMoHHBIX (OPM, METOJOB M CPEIACTB OOydYeHHs OHOJIOTHUU
OCYIIECTBISIETCS C Yy4€TOM CHeuu(pUKH €ero CoAep>KaHus ¢ HaMpaBJICHHOCTH Ha
MPOAOKEHHE OMOJIOrMYECKOTO o0Opa3oBaHUs B OpraHHU3aIHsIX CpeIHero
npo(ecCHOHaIbHOTO U BHICIIETO 00pa30BaHUsI.



OO0s13aTENbHBIM YCIOBHEM MPU 00Y4YeHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE SIBISETCS
MpOBEJCHUE JIabOpaTOPHBIX M MpakThdeckux padbor. Tawke ydacthe 0OydarOmUXCS B
BBIMIOJJHEHUHU TPOEKTHBIX M Y4YEOHO-UCCIIEOBATEIbCKUX pabOT, TEeMaTUKa KOTOPBIX
ONPENENSAETCS YUYUTEJIEM Ha OCHOBE MMEIOIIMUXCS MaTEPHAIBHO-TEXHHUUECKUX PECYPCOB U
MECTHBIX IIPUPOJIHBIX YCIOBUM.

Obyuenne kypcy «buonorus.YrinyOneHHBINH ypOBEHBY OCYIIECTBISETCS C
HCIIOJIb30BaHUEM 000pyIoBaHus MUPpoBoit madboparopun «Touka pocTay.

COILEPKXAHUE OBYUYEHUASA
10 KJTACC

ConepxaHue MNpPOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHoi urorooit arrectaruu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemenHas OMOJIOTHS — KOMILUIEKCHas Hayka. KpaTkasi uctopusi pa3BUTHSI OMOJIOTHH.
buonornyeckue Haykd U u3ydaemble UMU mpooOsiembl. DyHaaMeHTaIbHbIC, TPUKIIAAHBIE U
MMOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue OWoJoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI
mupa. Ilpodeccun, cBsizanHble Cc Ouonorueil. 3HaueHHe OWUOJOTUM B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SIMCTBE, MPOMBIIUIEHHOCTH, OXpaHEe
MIPUPOABI.

JdemMoHcTpanuu

[ToptpeTsi: Apuctotens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. apsun, Y. I'apBeii,
I'. Mennens, B. . Bepuaackuii, 1. II. [1aBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodeen-Pecorckuii, J[xx. Yorcon, ®. Kpuk, J1. K. bemses.

Tabmuubr u  cxembl: «CBsi3b OWOJIOTMM C JPYyrMMH  Haykammy», «Cucrtema
OMOJIOTHMYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl M UX U3YyYEHHUE

KuBbpie cUCTEMBl Kak MpeaMeT u3ydeHus Ouosoruud. CBONCTBA J>KUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M  LEIOCTHOCTb, CJOXHOCTh W
YIIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAaMOOPraHHW3alMs, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMOCTh, U3MEHUYUBOCTbD, POCT U Pa3BUTHE.

YpOBHH OpraHu3alvu >KUBBIX CHUCTEM: MOJIEKYJAPHBIA, KIETOYHbIM, TKAHEBBIMH,
OpraHU3MEHHbIA,  IMOMYJALMOHHO-BUJIOBOM,  HKOCUCTEMHBIM  (OMOreOlleHOTUYECKUNA),
ouochepunrit. [Iporeccrer, mpoucxonsdmue B JKUBBIX cucTeMaxX. OCHOBHBIC TPU3HAKU
®uBOTO. JKU3HBL Kak popMa CyIiecTBOBaHUs MaTepun. Hayku, n3ydaroniue >KuBble CHCTEMBI
Ha Pa3HbIX YPOBHIX OPraHU3ALNH.

N3ydenue xuBbIX cucteM. MeTosbsl Ouosiorudeckoi Hayku. HaGmronenue, nusmepenue,
JKCIIEPUMEHT, CUCTeMaTHU3alus, MeTaaHanu3. [loHsTME O 3aBUCMMOM W HE3aBUCUMOM
nepeMeHHou. IlnanupoBanne skcnepumenta. [locranoBka m mposepka rumnore3. Hynesas
runore3a. [loHarue BbIOOpKM M €€ JOCTOBEPHOCTh. Pa3zdpoc B OMOJOTHYECKHX HaHHBIX.



OneHka IOCTOBEPHOCTH IMOJYYEHHBIX PE3yJabTaToB. [IpUYMHBI HCKa)X€HUs pPe3yJbTaTOB
sKcnepuMeHTa. [IoHATHEe CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «DBHOIOrMYECKUE CUCTEMBI»,
«CBOMCTBAa JKMBOW MaTepum», «YPOBHU OpraHU3aLMHU JKUBOW MNpUpoOIb», «CTpoeHue
KUBOTHOM KJIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOIO OPTraHU3May,
«buoreonenos3», «buochepa», «MeToabl U3yUeHUS KUBOU MPUPOJIBI.

O6opynoBanue: jabopaTopHoe 00OpyJIOBaHME [HJisi MPOBEACHUS HAOJIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonb30BaHUE Pa3IMYHBIX METOJIOB MPU U3YUEHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knetka — cTpykTypHO-(yHKIMOHAIbHAS €IMHULA 5KUBOTO. VICTOPHUS OTKPBITHS KIIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. lIneitnen, P. Bupxos).
OCHOBHBIE NTOJIOKEHUSI COBPEMEHHOM KIIETOYHOU TEOPHH.

Metonbl MOJEKYJISAPHOM W KIETOYHOW OWOJIOTMM: MHUKPOCKOIHUA, Xpomarorpadus,
ANIEKTpOope3, METOJ MEUYEHbIX AaTOMOB, auddepeHnmanbHoe EHTPUPYTUPOBAHUE,
KyJbTUBUPOBAHUE KJIETOK. M3yuenue ghuxcuposannvix Kiemox. IIeKTPOHHAS MUKPOCKOIIHS.
Konghorkanvnaa mukpockonus. Bumanvhoe (npusicusnennoe) uzyueHue Kiemox.

JlemoHCcTpanumn

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

Tabnuub! u cxembl: «CBETOBOM MUKPOCKOI», « DIMEKTPOHHBIM MUKPOCKOID», «HcTopus
Pa3BUTHS METOIOB MUKPOCKOIIMM.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTENIbHBIX, )KUBOTHBIX U
OakTepUaNIbHBIX KJIETOK.

IIpakTuyeckas padora «l3ydueHne METOI0B KIETOUHOM OUONOTHU (XpoMartorpadus,
anektpodopes, auddepenimansHoe nenTpudyruposanue, [ILP)y».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKAN COCTAB KJIETKHA. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHThI. Boma u eé
POJIb KaK pacTBOPUTEIIS, pEareHTa, y4acTHUE B CTPYKTYPUPOBAHUU KJIETKH, TEMIOPETYJIALNY.
MunepanbHble BellecTBa KJIETKH, UX Ouosiornyeckas pojb. Pojgb KaTHOHOB M aHHMOHOB B
KJIETKE.

Opranunyeckne  BellecTBa  KJIETKH.  buojornueckue  mojauMepbl.  benkwn.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeTKOBOM Moiekyibl. [lepBuuHas cTpykrypa
Oenka, menTuaHas CBsi3b. BTOpuuHas, TpeTU4Has, YeTBEPTHUUHAsL CTPYKTYpHL. JleHaTyparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorndeckue hyHkuum 0emkoB. [Ipuotnsi.

VYrneBoabl. MoHOCaxapuibl, [ucaxapuibl, OJIMrocaxapuibl U nonucaxapuasl. OOmmii
IUIAaH CTPOCHUS U (PU3UKO-XMMUYECKHE CBOMCTBA YIJIEBOJOB. buonorudeckue (QyHKIIUU
YTJIEBOJIOB.

Jluunel.  T'mapodunbHo-TUuapOodoOHBIE  cBoiicTBa. Kiaccudukamuss — aumumaos.
Tpurnuuepunsl, Gochonunuabl, BOCKH, cTepouabl. buojorumueckue (yHKIUU JTUTUAOB.



OO1ue cBoiicTBa OMOJOTHYECKHX MEMOpaH — TEKy4eCTh, CHIOCOOHOCTh K CAMO3aMbIKaHUIO,
MOJIYIIPOHHULIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. Ctpoenue HyknenHOBbIX KUCHOT. HyKaeoTHuabI.
[Mpunnun xomruiementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas cniupaiis.
Mectonaxoxaenue u ouonornueckue pyakuuu JJHK. Bunst PHK. ®ynkuun PHK B kietke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkunun AT®. BoccTaHOBIEHHBIE MEPEHOCUUKHU, UX (PYHKIIUU B KIIETKE.
Ipyeue nyxkneoszuompugpocghamer (HT®). CexsenupoBanue JHK. Memoowr eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXUMHYECKHE U OnopU3NUeCcKre UCCIEIOBAHNUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJeEKyn. Mooenuposanue cmpykmypvl u QyHKyui
ouomonekyn u ux Komniekcos. Komnviomepmuwili Ou3aiH U OpeAHUYEeCKUli CUHmMe3
OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpanumn

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

Huarpammsbl: «PacnpeneneHue XMMHYECKUX JJEMEHTOB B HEXUBOH NPHPOACY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIE».

Tabmuupl u cxembl: «llepuonnueckast Tabinla XUMHYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOABD», «BemiectBa B cocTtaBe opraHu3MoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYpBI O€ITKOBOM MOJIEKYIbD», « CTPOCHHE MOJIEKYH yrieBoA0B», «CTpoeHHE MOJIEKYT
TununoBy, «HyknenHoBbie KUCIOTh), « CTpoeHre MOJIeKyJIbl ATD».

O6opynoBaHue: XUMHAYECKasl TOCY/1a U 000PYI0BaHUE.

JlaGopaTtopnass paGora «OOHapyxeHHe OEJIKOB C TIOMOIIBIO KaueCTBEHHBIX
peAKLMIN.

Jlaboparopnasi padora «MccinenoBaHuEe HYKIEHMHOBBIX KHCJIOT, BBIACIECHHBIX W3
KJIETOK Pa3JU4HbIX OPIraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KIETOK: dyKaprOTHYECKas U npokapuoTudeckas. CTpyKTypHO-(DyHKIIMOHAIbHBIE
00pa3oBaHUs KIETKH.

CrpoeHne TIpOKapUOTHYCCKOM KIeTKH. Kierodnas crTeHka OaKTepuii MW apXei.
Oco00EeHHOCTH CTPOCHUS TeTePOTPOPHOIM U aBTOTPO(PHOM MPOKAPUOTUUECKHUX KIIETOK. MecTo
Y POJIb IPOKAPUOT B OMOLIEHO3AX.

Crpoenne u (GyHKUMOHUPOBAHUE dyKapuOTHUecKol KieTku. [lnazmaruueckas
MeMOpaHa (tutazmanemma). CTpykTypa miia3MaTHYecKoil MeMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IUIa3MaTHUecKyl0 MemOpaHy: mnaccuBHbIA (mud¢ys3us, obnerdu€nnas nuddysus),
aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TpaHcnopT). [lomynmpoHumaeMocTsb
MeMOpanbl. PaGoTa HaTpuii-KaaMeBOTO Hacoca. ODHJIOIUTO3: MHUHOLMUTO3, (aromuTos.
Ox3onuto3. Knerounass crenka. CTpykTypa M (DYHKIIMM KJIETOYHOM CTEHKU PACTEHUH,
rpuoOB.

Huromnazma. [urozons. [utockener. JIBuxkeHue murToruia3Mbl. OpraHOUAbl KIETKH.
OngHomeMOpaHHbBIE OpraHouIbl KJIETKU: HHAominasMmaruueckas cets (JIIC), ammapat



['onbmku, 7M30COMBI, WX CTpoeHHMe U GYyHKOUH. B3aumocBsi3p 0onHOMEMOpaHHBIX
OpraHouioB kietku. CTpoeHHe TPaHyISIPHOTO PETUKYIyMa. Mexanuzm nanpasieHus 6eaKos
¢ OIIC. Cunrte3 pacTtBOopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmankwuii
(arpanynsipHBIN) BHAOIIIA3MATUYECKUM peTukyinyM. CekperopHas GyHKLIUS —amnmnapara
[Fonbmxu. Moougukayus b6enxkos 6 annapame Ionvoxcu. Copmuposka 6enkoe 6 annapame
T'onvoorcu. TpaHCTIOPT BEHIECTB B KIIETKE. Bakyonu pacTUTeNbHbIX KIeTOK. KileTouHbIN COK.
Typrop.

[TosryaBTOHOMHBIE OpPraHOMJIBI KIJIETKH: MHUTOXOHJPHUH, TIACTUABL. [Ipoucxoscoenue
mumoxonopuil u niacmuo. Cumouoeenes (K.C. Mepeocrxoeckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIIUM MHUTOXOHAPUNA U macTua. l[lepBuuHbIe, BTOPUYHBIE W CIIOXKHBIC TIACTHIBI
(bOTOCHHTE3UPYIOIIUX 3YKAPHOT. XJOPOIIACTHI, XPOMOILUIACTHI, JEHKOIIACTHI BBICIIUX
pacTeHUN.

HememOpannbsie opraHoujsl kinerku CTpoeHMe U (QYHKIMM HeMeMOpaHHbIX
OpraHoMJIOB KJETKH. Pubocombl. [lpomescymounvie ¢unamenmor. MUKpOPUIAMEHTBHI.
Axmunosvle  muxpoghunamenmol.  MpllIeUHbIE  KIETKU. AKmMuHO8ble  KOMHOHEHNbL
Hemblueunblx Kiemok. MuxkporpyOouku. Kierounsiid nentp. CTpoeHue H ABUKEHUE
KTYTUKOB W pecHHYeK. MukpoTpyOouku  nuromnasmbl.  Llentpuons.  benku,
accoyuupo8anHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. MomopHvie 6enxu.

SAnpo. Obonouka sApa, XpOMaTUH, KapHoILIa3Ma, SAPBIIIKYA, UX CTPOCHUE U (PYHKIUU.
SAnepubiii  OenkoBbIA  MaTpUKC. [IpoCTpaHCTBEHHOE  PACHOJIOKEHHE XPOMOCOM B
uHTep(dasHoM siape. Jyxpomamun u cemepoxpomamur. Belku XpomMaTHHA — TUCTOHBI.
Junamura sadepnoii 06o10uku 8 Mmumo3se. AoepHuiil mpauncnopm.

Kierounsle BkiatoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK  3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHCcTpanumn

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

Tabmuubr 1 cxembl: «CTpoeHHE PYKAPUOTUYECKON KIETKW», «CTpOeHUE >KUBOTHOU
KIEeTKn», «CTpoeHne pacTUTENbHOU KIETKW», «CTpOeHHUE MHUTOXOHAPHUNY, «SAapoy,
«CTpoeHue MpOKapUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpPOIpENnaparbl pacTUTEIbHBIX, JKUBOTHBIX
KJIETOK, MUKpOTpenapaTbl 0aKTepHaIbHbIX KJIETOK.

JlaboparopHasi paboTa «/3ydeHue CTpOeHUs KJIETOK Pa3IMYHbIX OPraHU3MOB.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopaTtopnass paGora «MccrmenoBaHwe IUIa3Moiii3a M ACIUIA3MOJIM3a B
PACTUTENBHBIX KIETKaX.

IIpakTuyeckas padora «/3yueHune JBUKEHUA LUTOIUIA3MBl B  PACTUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BelecTB U NpeBpallleHHe JHEPTUM B KJIETKe

AccUMWISALUS U TUCCUMUIISILIUS — IBE CTOPOHBI MeTaboam3Ma. Tumbsl o0OMeHa BeIeCTB:
aBTOTPOHBIH U TeTepoTpoPHBIA. VYdacTue KHUCIOpoJa B OOMEHHBIX IpOIecCax.
OHepretuueckoe obecrieuenne kieTku: mnpespamieHne AT® B oOMeHHBIX mpoleccax.
depMEeHTATUBHBIN XapakTep peakiuil KIeToyHOro metabonauzma. GepMeHThI, UX CTPOCHHUE,



cBoiicTBa 1 MexaHu3M jaeictBus. Kopepmentol. Otnudnst pepMEHTOB OT HEOPTAaHMYECKUX
KaTaln3aTopoB. benku-akTuBaTOpel U OCNKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT Pa3IM4HbIX (PAKTOPOB.

[lepBUuHBIM CUHTE3 OpraHUYECKUX BelIEeCTB B KieTke. DoTtocuHTte3. Anokcueennsiu u
oxcueenHvlll omocunmes y oaxmeputi. Ceemocoduparowue nueMeHmovl U HnUSMeHmbl
peaxkyuonHoz2o yeumpa. Ponb xioporutactoB B mporecce ¢doTtocuHTe3a. CBeToBas U
temHoBass paspl. @omoovixanue, Cs., C4. u CAM-munvr pomocunmesa. IIponyKTUBHOCTD
doTtocunte3a. BinusHMe paznuyHBIX (PAKTOPOB HA CKOPOCTh (OTOCHHTE3a. 3JHAUYCHHE
dboTocuHTE3A.

XemocunTe3. Pa3HooOpa3zne OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPUIHUPYIOIINE
OakTepum, Kene300aKTepuu, CepoOaKkTepuu, BOAOPOAHBIE  OakTEpuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHbie  opraHusmbl. Buabl Opoxenus. [lpoayktel OpokeHus ©  UX
HCIIOJIb30BAaHUE YEIIOBEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUU U
BO30yaAHUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTambl YHEPreTUUECKOro oOMeHa. [1oAroToBUTENbHBINA 3Tarl.
['mukonu3 — 6ECKUCIOPOAHOE PACIICTICHUE TIIFOKO3HI.

buonornueckoe OKHUCIEHUE, WM KIETOYHOE JbIXaHWe. Ponb MHUTOXOHApPUN B
nmpoieccax Ouosoruyeckoro okucieHus. [{uknnuyeckue peakuuu. OKHUCIUTEIBHOE
dhochopunupoBanue. uepeus memopannozo epaouenma npomonos. Cunmes ATD: paboma
npomoHuou ATD-cunma3zvl. llpeumyrecTBa a’poOHOro MyTH OOMEHA BEIISCTB MEpe
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

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

Tabmuier 1 cxembl: «DOTOCHHTE3», «DHEpreTuueckuii oOMeH», «bHOCHHTE3 OenKay,
«Ctpoenue pepMeHTa», « XeMOCHHTERY.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, OOOpyIOBaHME I  MPUTOTOBJICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTtopnasi pa6ora «/3ydyeHue KaTaIUTUYECKOW AaKTUBHOCTH (EPMEHTOB (Ha
MPUMEPE aMHJIa3bl WIIM KaTalasbl)y.

Jlaboparopunasi padora «M3ydeHue (pepMEHTAaTUBHOTO pACIICIIIICHUS TEPOKCHUIA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE IMPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacaencreenHasi nH(popManus U peajusanus e€ B KiIeTKe

Peakuun MatpuyHoro cuHTe3a. [IpyHUIMI KOMIJIEMEHTAPHOCTH B  peaKIUsiX
MaTPUYHOIO CHHTe3a. Peanuzanus HaciencTBeHHOW MHpopManuu. ['eHeTHYecKuii Ko, ero
cBoiicTBa. TpaHckpunuusi — wmaTpuunblid cuHTe3 PHK. IlpuHnunsl TpaHnCKpUNIUH:
KOMILJIEMEHTAPHOCTh, AHTHNAPAJUIEIbHOCTh, ACUMMETPUUYHOCTh. Co3pesanue MampuuHvlx
PHK 6 sykapuomuueckotii kiemxe. Hexooupyrowue PHK.



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

Cogpemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHuzanusi TeHOMa y TPOKapHoOT
U DyKapuoT. Perynsius akTHBHOCTH T€HOB y npokapuot. ['unoresa onepona (d. XKakoo, XK.
Mano). Monexynapuvie mexanuszmol dKkcnpeccuu 2enog y sykapuom. Ponv xpomamuna e
peeynayuu  pabomsi 2eHos. Perymsmusi OOMEHHBIX MPOIECCOB B KieTKe. KieTodyHbin
TOMEOCTa3.

Bupycel — HekieTouHble HOpMBI KU3HU U OOJUraTHbIe Mapa3uThl. CTPOEHUE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusnenunsviti yuxn [JHK-codepocawjux
gupycos, PHK-codepoxcawux eupycos, 6axmepuoghazos. QObpamuas mpaHcKpunyus,
pesepmasza, uHmezpasa.

Bupycubie 3aboneBanus 4YenoBeka, >XKMBOTHbBIX, pactenuit. CIINI, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKHE TTPOOIIEMBI.

Buoungopmamuxa: umnmezpayus u anamuz 6orvuux maccuseos («bigdatar)
CMPYKMYPHLIX  Ouonio2udeckux oauHvix. Hanomexnonoeuu 6 oOuonoeuu u meouyume.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 0ocmasKu 1eKapcms.

JdemoHcTpanumn

IToptpetsl: H. K. Konsuos, /. . IBaHOBCKUIA.

Tabmuiet u  cxemsl: «buocuntes Oenkay, «l['eHeTnueckuit koma», «Bupycs,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHnue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl u peryisiusa. Muatepdaza u muto3. OcobeHHOCTH
MpoIeccoB, mnporekaromux B uHTepdaze. [loaroroBka KIETKM K  JICJICHUIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKMH M  MOCTCUHTETUYECKUI
(IpeMHUTOTUYECKUI) TIEPHOIBI UHTEP(DA3HI.

Marpuuneii  cunre3 JIHK — pemnmmkanusa. [lpunnuner  permakanuu  JIHK:
KOMILJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIAPAILICIBHOCTh. MeXaHu3m
permukanuun  JJHK. Xpomocombl. Ctpoenne xpomocoM. TemoMepbl U TeloMepasa.
XpOMOCOMHBIM HabOp KIETKU — KapuoTUN. JIMMJIOMOHBIM W ramjgouaHbId  HAaOOPbI
xpoMocoMm. ['oMosornunabie XpoMoCcoMbI. [10710BbIE XpOMOCOMBI.

Jlenenue knetku — muto3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLECCHl. THIbI
MuTto3a. Kapnokunes u nUTokuHe3. bronornyeckoe 3Ha4eHHE MUTO3a.

Perynsiuss MUTOTHYECKOTO HUKJIA KJIETKH. [Iporpammupyemasi kiaeTouHas TMOEIb —
arornTo3.

Knerounoe  sampo, XpoMocombl, (yHKIHOHaNbHAas TeHOMHUKA.  Mexanusmol
nponughepayuu, ouggepenyuposxu, cmapenus u cubenu kiemox. «L{ugpposas xknemxay —
buounpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHcTpanuu

Tabmuibr u cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHHEe XpoOMOCOMY,
«Permmkanusa JTHK».



ObopynoBaHHe: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHTO3 B KIIETKaX KOpeIKa
JTyKay.

JlaboparopHast padora «/3ydeHne XpoMocOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnas padora «HalnroneHne MuTO3a B KJIETKaX KOHYMKA KOpeIIKa Jyka (Ha
rOTOBBIX MHUKpOIIpEnaparax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpaszue oOpraHu3moB. OJHOKJIETOYHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHBIE OpPraHU3MBI.

OcoOeHHOCTH CTPOEHHUS M KU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakTepun, apxeu, OTHOKIETOUYHbIE TPHOBI, OJTHOKJIETOYHBIE BOAOPOCIIH, IPYTU€ MPOTHUCTHI.
KosonnaneHbIe OpraHU3MBI.

B3anmocBsA3p yacTell MHOIOKIJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CUCTEMBI
opranoB. OpraHusMm Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasg, IOKPOBHAs,
MpPOBOJAILIASL, OCHOBHasg, MexaHudeckas. OcCOOEHHOCTH  CTpOeHUsd, (QYHKUMA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PACTCHUM.

TkaHu KUBOTHBIX M 4YeJOBEKAa. THUIBI JKMBOTHBIX TKaHEW: JBIUTEIMAJIbHASA,
COEIMHUTEINbHAs, MbIILICYHAsl, HepBHAs. OCOOEHHOCTH CTpOEHUS, GPYHKIUI U pacloiOKEeHUs
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbIE W Te€HEpaTUBHBIE OpraHbl pacTeHHi. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4esoBeka. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttema opranu3smoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUW cKesneT. CTpOeHuE W THIIbI
COEAMHEHNS KOCTEN.

JIBib>keHHEe OpraHu3MoB. JIBHMIXKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIIHOE,
KI'YTUKOBOE, PECHUYHOE. J[BMKEHHE MHOIOKJIETOYHBIX PACTEHHMW: TPONU3Mbl U HACTHUH.
JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX W YeJIOBEKa: MblllleyHass cuctema. Pediekc.
CkeneTHbIE MBIIIIBI U UX padoTa.

IIuranue oprann3zmoB. IlornomeHne BOABI, YIIEKUCIONO Ta3a W MHHEPAIBHBIX
BEIIECTB pACTCHUsIMU. [lUTaHuEe JKUBOTHBIX. BHYTpPHUIIOJOCTHOE W BHYTPUKIETOYHOE
numeBapeHue. [lutaHne MO3BOHOYHBIX KMBOTHBIX. OTIENbl MUILEBAPUTEIBHOIO TPAaKTa.
IInmesapurenbHble xenesbl. [IunmesapurensHas cucTeMa 4enoBeka.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. Jpixanue >kxuBOTHBIX. Juddy3us razon
yepe3 MOBEpXHOCTh KieTku. KoxHoe npixanue. [[pixarenbHas moBepXHOCTh. JKabepHoe u
NEroyHoe JpIXxaHue. JIpIXaHWE MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE
YCIIOKHEHUE CTPOCHMS JIETKUX IMO3BOHOYHBIX KMBOTHBIX. /[pIXaTenbHas cucrema 4eaoBeKa.
MexaHn3M BEHTWISIIMM JIETKUX y NTUL M MIEKONMTAKoWuUX. Perymsauusa apIxaHus.
JlpixaTenbHbIe 00BEMBI.

TpancnopT BemecTs y opraHu3MoB. TpaHCIOpTHBIE cUCTEMBbI pacTeHuil. TpaHcropt
BEIIECTB y >KUBOTHBIX. KpoBeHOCHas cucremMa u e€ opraHbl. KpoBeHOCHass cucrema
MTO3BOHOYHBIX XUBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHbIE cOocyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus. JBOJIOIUOHHBIE YCIOXXHEHHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Breinenenne y opranu3moB. BeigeneHue y pacteHuid. BeinenieHWe y KMBOTHBIX.
CokparutenbHbie Bakyodu. Opranbl BbleneHus. @uibTpanus, cekpeuus U oOpaTHOe
BCachblBaHME KaK MEXaHH3Mbl pPa0OTHI OpraHoB BbiAeieHUs. CBS3b MOJOCTH Tela C
KPOBEHOCHOW M BBIJICIUTEIBHOM CHCTEMaMHU. BplnelieHHME y NO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. [louku. Crtpoenue u (QyHkimonupoBanue Hedpona. OOpa3zoBaHHEe MOYU Yy
YEJI0BEKA.

3amura y OopraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
IUCTHl MPOCTEHUINUX. 3aluTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. Cpenctsa
MMACCUBHOU ¥ XMMHYECKOHN 3aIIUThl. OUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpOBBI M WX MNpPOU3BOAHBIE. 3allnTa
opranu3ma or Oone3Hed. MiMmyHHas cuctema uenoBeka. KieTouHbII M TymopajbHBIN
UMMYHUTET. BpoxaéHHbId M npuoOpeTEéHHBIN crneunduueckuii MMMyHUTET. Teopus
KJIIOHaJIbHO-ceNeKTuBHOro uMmmyHutera (II. Dpmux, ®. M. bepner, C. Tonerasa).
BocnanurensHple OTBETBI OPraHU3MOB. Ponb BpOXIAEHHOIO HMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00JIEBaHUH.

PazgpaxuMoCcTe M peryisilus y OpPraHu3MOB. Pa3apakumMocTb y OZHOKIIETOYHBIX
opranu3MoB. Takcucel. PaznpaxuMocCTp U perymsinus y pacTteHuil. POcToBbIE BEIECTBA U UX
3HA4YECHHUE.

HepBHas cucrema u pednexropHas peryisiuus y >KuBoTHbIX. HepBHast cuctema u eé
OTZEJbl. DBOJIOUNOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHOM CHCTEMBI Y JKMBOTHBIX. OTAEIbI
rOJIOBHOT'O MO3ra NO3BOHOYHBIX KUBOTHBIX. Pedrekc u pednexkropnas nyra. bezycinoBHsie u
YCIOBHBIE pe(IEKCHI.

I'ymopanbpHast perynsnus M 3HIOKPUHHAs CUCTEMA >KMBOTHBIX M yesoBeKa. JKenessl
OHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlericTBHE TOpMOHOB. B3aMMOCBA3b HEpPBHOU U
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas cuctema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OJTHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIN,
«bakrtepun», «lIpocteitme», «OpraHbl LIBETKOBBIX pacTeHHil», «CHCTEMBbl OpraHoB
MMO3BOHOYHBIX KWBOTHBIX», «BHyTpeHHee CTpoeHHe HACEKOMBIX», «TKaHU pacTeHun»,
«Kopuessie cuctembl», «CtpoeHue credmns», «CTpoeHHe JIMCTOBOM IMIACTUHKWY, «TKaHH
KUBOTHBIX», «CKeneT uenoBekay, «llumeBapurenbHas cucreMay», «KpoBeHOCHast cucteMay,
«/lpixaTenbHas cucrema», «HepBHas cucrema», «Koxka», «MplliedHas cucteMay,
«BpinemurenbHas  cucrema»,  «OHIOKpUHHAsA  cucTemay, «CTpOeHue  MBILIIBDY,
«Mmmynurer», «KumeunononoctHeley, «CxemMa mnuTaHus pacteHui», «KpoBeHOCHBIE
CUCTEMBl TMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE TUApPb», «CTpPOCHUE IUJIAHAPUW,
«BHyTpeHHee cTpoeHue JN0KIeBOro uepss», «HepBHas cucrema puio», «HepBHas cuctema
narymkn», «HepBHas cucrema npecmbikarommxcs», «HepBHas cuctema ntuny, «HepsHas
cucTemMa MieKonuTamux», «HepBHas cucrema yenoBeka», «Peduaexcy.



O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpOIIpEenapaTbl  OJHOKJIETOYHBIX
OpraHM3MOB, MMKpOIIpENnapaThl TKaHEH, PaKOBHHBI MOJUTIOCKOB, KOJUIEKIUU HAaCEKOMBIX,
UTJIOKOKUX, KUBBIE JK3EMIULSIpbl KOMHATHBIX pacTEHUH, TepOapuul pacTeHUW pa3HbIX
OTJEJIOB, BJAXHBIE TMPEMApaTbl KUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJUICKIIHH
O€CIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YelloBeKa, O00OpyJdOoBaHHE [JIsI JAEMOHCTpPallUU
MOYBEHHOTO M BO3JYIIHOTO MHTAHUSA PACTEHUH, pacHICTUICHUS KpaxMmaia U OeNKOB MOJ
JeicTBUEM (PEpPMEHTOB, OOOpYAOBaHHME JJI1 JIEMOHCTPAIMM OIBITOB IO HU3MEPEHUIO
KU3HEHHONM EMKOCTH JIETKUX, MEXaHHW3Ma JbIXaTEJbHBIX JBH)KEHUN, MOJIENIA TOJOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHuas padora «/3yueHne TKaHEel pacTeHUII.

JlaboparTopHas padora «/3ydyeHrne TKaHEN KUBOTHBIX).

JlaboparopHasi padora «/3yyeHue opraHoB [IBETKOBOI'O PACTECHUS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPTraHU3MOB

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

ITonoBoe pasmuoxkenue. llonoBele kieTku, mim ramerel. Meno3. Craguum menosa.
IToBenenne xpomMocoMm B Mero3e. Kpoccunrosep. buosiornueckuit cMmbIca Meno3a u
IIOJIOBOTO ITporecca. Melo3 U ero MecTo B )KM3HEHHOM IUKJIE OPraHU3MOB.

IIpen3zaponpimeBoe paszputue. ['ameroreHes y kMBOTHBIX. [losoBBIE JKene3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpOoeHHUE MOJIOBBIX
KJIETOK.

Omioa0TBOpEHNE U SMOPUOHATILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUSL:
Hapy’>KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE pa3BUTUE OPraHuW3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKa o
pPa3BUTHH OpraHU3MOB. Mopgoeenez — oona u3z enasnvix npobaem amopuonocuu. Konyenyus
mopghocenog u moodenu mopgoeerneza. Ctaauu >MOpUOreHe3a >KMBOTHBIX (HAa HpHUMepe
nasarymku). JpoOnenue. Tumbl apobnenust. /Jlemepmunuposannoe u HeOEPMUHUPOBAHHOE
opoonenue. bnacmyna, munvr 6Onacmyn. OCOOCHHOCTH APOOJEHUS MIIECKOMUTAIONINX.
3apobIieBble JUCTKU (TacTpyssiius). 3akjajka OpraHoB M TKaHEW W3 3apOJbIIIEBBIX
JUCTKOB. B3amMHoe BIMsSHUE 4YacTeil pa3BUBAIOILIErOCs 3apojbiiia (3MOpUOHANTBHAS
MHIYKIMS). 3akiajKka I[UIaHa CTPOCHMSI >KUBOTHOIO KakK pe3ylibTaT HepapXUUeCKuX
B3aMMOJICUCTBUI TE€HOB. BimsHue Ha >MOpHOHANTBHOE pa3BUTHE PaA3IUYHBIX (HAKTOPOB
OKPY’KarOIIEU CPEIBI.

Poct u paszButue xuBOTHBIX. [locTamMOpuoHanbHbIM nepuod. Ilpsimoe u Hempsimoe
pa3sutue. Pa3Butne ¢ metamopdo3oM y OeCrno3BOHOYHBIX M IMO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3Ha4Y€HHE MNPSIMOrO M HENPSIMOTO pPa3BUTHS, HMX pacCIpOCTPAHEHHE B
npupoge. Tumbl pocra >KMBOTHBIX. (DAKTOpPBI pEryyslMH pOCTa KUBOTHBIX W YEJIOBEKA.
Cranuu mocTAMOPUOHAIBHOTO PAa3BUTHUSA Y KUBOTHBIX M uenoBeka. Ilepuoabl oHTOreHesa
yenoBeka. CTapeHue U CMepTh KaK OMOJIOTHUYECKHUE MPOLIECCHI.

Pasmuoxenune u pa3sutue pactrenuid. ['ametodur u cnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuit. OOpazoBaHmWe CHop B TMporecce Meho3a. ['amMeroreHe3 y pacTeHUH.



OnioI0TBOpPEHNE M Pa3BUTUE PACTUTENIBHBIX OpPraHU3MOB. [[BOMHOE OILIOJLOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. O0Opa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHn3MBbl pETYISLIUA OHTOIEHE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuuer u  cxembl: «BereratmBHOe  pa3MHOXKeHHE», «Tumbl  Oecmosoro
pasMHOXEHUs»,  «Pa3MHOXEHHE  XJaMHUJIOMOHaIb»,  «Pa3MHOXEHHE  HIBIJIEHBI»,
«Pa3smHoxkenue rtuape», «Meho3», «XpoMmocoMbl», «l'ameroreHes», «CTpoeHHUE
AMIEKIIETKU U cliepMaro3onna», «OCHOBHBIE CTauM OHTOreHes3ay, «lIpsmoe u Hempsimoe
pasButue», «Pa3zButne mamckoro xyka», «Paszsutue capanum», «Pa3zBurtme mArymkm»,
«/IBOMHOE OIUTOAOTBOPEHHE Yy LBETKOBBIX pAacTeHUN», «CTpOCHHE CEMSH OJHOIOJIBHBIX H
JIBYIOJIbHBIX PACTEHUN», « KU3HEHHBIM LMK MOPCKOW KamycTb, « KU3HEHHBIA UK MXa»,
«OKW3HEHHBIN UKJ TalOPOTHUKAY, « KU3HEHHBIN LUK COCHBI.

OOopynoBaHue:  CBETOBOM  MHUKpPOCKON,  MHUKpONpenaparbl  SHULEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILKIY.

Jlaboparopnass pabdora «l3ydyeHue CTpOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTHyeckas padora «BbIsBIIeHHE IPU3HAKOB CXOJICTBA 3aPOJBIIIEN TO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopHas padora «CTpoeHUE OPraHOB Pa3MHOKECHUS BBICIIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHNU3MOB

Wcropust cTaHOBICHUS U pa3BUTHSA T€HETUKU Kak Hayku. Padotwl I'. Mennens, I'. ne
®puza, T. Moprana. Poib oTedecTBEHHBIX yU€HBIX B pa3BUTHH reHetuku. Paborer H. K.
Konsuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®unumnueHko,
H. B. Tumodeepa-Pecosckoro.

OCHOBHBIE T'E€HETUYECKHE IIOHATHS W CHMBOJIBI. [ OMOJIOTHMYHBIE XPOMOCOMBI,
aJUIEeJIbHBIE TEHbI, AJIbTEPHATHBHBIE NPU3HAKWA, JTOMUHAHTHBIM M PELECCUBHBIN NPHU3HAK,
TrOMO3UT0Ta, F€TePO3UT0Ta, YUCTAsl JIMHUS, THOPUIBI, TeHOTHI, (peHoTur. OCHOBHBIE METOAbI
T€HETUKU: THOPUI0JIOTMUECKUH, IIMTOJIOTUYECKUNA, MOJIEKYIIPHO-TEHETUYECKH.

JdeMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basuiios, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeen-PecoBckmii.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEILIUBAHUSI.

JlaGopaTopHnasi padora «Jlpo3oduia kak 0ObEKT TeHETUYECKUX UCCIICTIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemmBanue. [lepBoiii 3akoH MeHzaens — 3aKOH €IMHOOOpa3Hs
ruOpuoB nepBoro nokojeHus. [Ipasuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHusi npus3HakoB. Lluronormyeckue OCHOBBI MOHOTHMOPUIAHOTO CKPEIIMBAHUS.
['mnoTe3a 4nCTOTHI TaMET.

Anammsupyromee  ckpemuBaHue.  [IpoMeXyTOuUHBIM — XapakTep  HACIEAOBaHUS.
Pacmieruienre npu3HaKoB MPU HEMIOJIHOM JOMUHUPOBAHUH.



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

CuemienHoe HacneaoBanue mpusHakoB. Paboret T. Moprana. CuersieHHOe
HACJIECJOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHAs TEOpPHs
HACJICICTBEHHOCTH.

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

I'enoTun kak 1enoctHas cucrema. [lnedoTponuss — MHOKECTBEHHOE NIEMCTBUE T'EHA.
MHOKECTBEHHBIN ajienu3M. B3anmMoaencTBue HEAUICbHBIX T€HOB. KOMILIEMEHTApHOCTSD.
Onucras. [lonumepns.

['eHETMUECKUI KOHTPOJb PA3BUTHs PACTEHUN, XUBOTHBIX M YEJIOBEKAa, A TAKXKE
(U3MONOrMYECKUX TPOLECCOB, MOBEACHHUS U KOTHUTHBHBIX (QYyHKUMH. [‘eHeTnuyeckue
MEXaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO35IMH — Mapa3uT» U «XO35IUH —
MUKpOOMOM». ['eHeThyeckre acmneKThl KOHTPOJI W M3MEHEHMsS  HACJIEICTBEHHON
MH(pOpMaUKU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuun

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

Ta6muiel u cxembl: «IlepBoiil 1 BTOpoit 3akoHbl Mennaens», « Tpetuit 3axkon Menens»,
«Anamusupyromee  ckpemmBaHue», «HemomHoe — mommHupoBanue», — «CHemuIeHHOE
HacJIeOBaHUE MpPHU3HAKOB Yy Apo3odumib», «['eHetnka mnomna», «Kapuotunm ueroBekay,
«Kapuotun  npozodunsr»y, «Kapuorunm  nTHIBD), «MHOXKECTBEHHBI  aJlJICIH3M,
«B3anmMoaencTBIE T€HOBY.

OGopynoBaHue: MoJ€Ib Uil JEMOHCTpAIlMU 3aKOHOB €IMHOOOpasusi TUOPHUIOB
IIEPBOr0 TOKOJICHWS] M PACIICIUICHHUsS TPU3HAKOB, MOJENIb JUIsl JIEMOHCTPALMM 3aKOHA
HE3aBHCUMOIO HACIEIOBAaHMUS IMPU3HAKOB, MOJAENIb JUI1 JEMOHCTPALUU CLEIUIEHHOTO
HacJIeJOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapat: «/Ipozodpunar.

IIpakTnueckasi padora «/3ydyeHue pe3yJbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

IIpakTuueckas padora «/I3ydyenuwe pe3ylbTaToOB IUTMOPUIHOIO CKPEIIUBAHUS VY
TPO30(DHITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3auMogeiicTBue reHotuna u cpenbl npu popmupoBanuu GpeHorumna. M3MeHUHBOCTD
nmpu3HakoB. KauecTBEHHbIE W  KOJIMYECTBEHHBIE MPU3HAKH. BHIBI H3MEHYUMBOCTHU:
HEHACJIEICTBEHHAsl U HACJIEICTBEHHAs.

MonudukanmonHas u3aMeH4YMBOCTh. Posb cpeasl B popMupoBaHUN MOIU(GUKAITMOHHON
n3MeHYMBOCTH. HopMa peakunn npusHaka. BapuanvoHHBIM psx U BapUalMOHHAs KpUBas
(B. Noranucen). CroiicTBa MOaU(pUKAITMOHHON U3MEHYUBOCTH.

I'enoTunuyeckas W3MeHUYMBOCTh. CBOMCTBA T€HOTUIIMYECKON W3MEHUYMBOCTH. Buabl
TeHOTUIIMYECKON N3MEHYMBOCTU: KOMOMHATHUBHASA, MyTallMOHHASL.



KomMOnHaTuBHAsI N”3MEHUYNBOCTH. Meii03 1 TOJIOBOM TTPOIIecC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTH. PoOiab KOMOMHATHMBHONM W3MEHYMBOCTH B CO3JAHUM T'€HETUYECKOTO
pazHooOpasus B Ipejiesax OJHOro BUAA.

MyTalMoHHasT U3MEHYMBOCTh. Buapl MyTanuii: T€HHbIE, XPOMOCOMHbBIE, T€HOMHBIC.
CrnoHTaHHbIE U WHIYLIUPOBAHHbIC MyTallMu. SIIepHbIC W IIUTOIUIA3MATHUYECKHUE MYTAllUH.
ComaTnueckue U nojioBble MyTauuu. [[puunHbl BOSHUKHOBEHUSI MyTaluii. MyTareHbl U ux
BJIMSHUE HA  OPraHU3Mbl. 3aKOHOMEPHOCTH  MYTAIMOHHOTO  Mpouecca. 3aKOoH
TOMOJIOTHYECKUX PsIOB B HaclencTBeHHoM m3MeHunBocTH (H.M. BasunoB). BuesnepHas
U3MEHYUBOCTh U HACIIEICTBEHHOCTb.

Onucenemurxa u dNUSEHOMUKA, POJib INULEHEMUYECKUX (DAKMOpo8 8 HACIe008aHUU U
USMEHYUBOCTNU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmuiel 1 cxembl: «Buasl uamMeHunBocTH», «MoaudukallMOHHAsT U3MEHYUBOCTHY,
«KoMOuHaTHBHAsT HU3MEHUMBOCTBHY», «Meio3y», «OmnoaorBopenuey», «l'eHeTnueckue
3a00€eBaHus YeIOBeKay, «Bubl MyTauuiy.

OO6opynoBaHue: >XKUMBbIe M repOapHble SK3EMIUIIPhl KOMHATHBIX PACTECHUM, PUCYHKU
(poTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYMBOCTH.

JlaGopaTtopnass pabGora «lccrnemoBaHue 3aKOHOMEPHOCTEH MOJIU(DUKAIIMOHHON
M3MEHYMBOCTH. [locTpoeHrEe BapruallMOHHOTO psiia U BAPUALMOHHON KPUBOW».

IMpakTuyeckas padora «Myrtanuu y 1po30(duisl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTuka yesi0BeKka

Kapuorun uenoeka. MexayHapoaHas mporpaMMa MCCIIEIOBAaHHS T€HOMA 4YEJIOBEKa.

MeToabl V3Y4YEHUS T'€HETUKU yeJIoBeKa: reHeaJorn4eCKui, OJIM3HEIIOBBIM,
IIUTOTCHETHUCCKUIA, MOMYJISLIMOHHO-CTATUCTUYECKH, MOJIEKYJISIPHO-T€HETUYECKHIA.
CoBpeMeHHOE OIpEICIICHUE T'€HOTHIIA: MMOJIHOT€HOMHOE CEKBEHHPOBAHUE,

TCHOTUIIMPOBaHUE, B TOM ducie ¢ momorisio [11[P-ananu3a. HacinencTtBennsie 3a00eBaHuMs
yesnoBeka. ['@eHHble M XpPOMOCOMHBIE O0JIe3HM 4elioBeKa. bojie3HM ¢ HacieICTBEHHOMN
MPEAPACTIOIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T€HETUKH B MPEIOTBPALLICHUN U JICUEHUH
reHEeTUYEeCKUX  3a00JieBaHMl  yenoBeKa. MeANKO-TeHEeTUYECKOe  KOHCYJIbTHPOBAHUE.
CrtBosioBBIE KJIETKU. [[OHATHE «TEHETHYECKOTO TPy3a». DTUUECKUE ACIIEKThI UCCIIET0BAHNI B
o0JacTy pelakTUPOBAHMS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue GpaxToOpbl MOBHIIIEHHOW YYBCTBUTEIBHOCTH YENOBEKA K (PU3UUECKOMY U
XUMHAYECKOMY 3arpsi3HEHUIO OKpY’Karouled cpenpl. ['eHeTnueckas NpenpacroioKeHHOCTh
YEJI0BEKA K NTATOJIOTUSM.

JleMmoHCcTpanumn

Tabmums! u cxemsl: «Kapuotun uenoBeka», «MeTopl U3yUeHUsI TEHETUKU YEJIOBEKay,
«I"enernyeckue 3a001€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAIN3 POAOCIOBHOW.

Tema 15. Cennexunsi OpraHu3sMoB

JlomecTHkanus M CeleKUHs. 3apoKICHHUE CEeJIeKUUU U AoMecTukanuu. Yuyenue H. U.
BaBunoBa o LleHTpax NpoUCXOXACHUS M MHOTrooOpasusi KyJbTYpHBIX pacTeHuil. Poib



CEJIEKIIMU B CO3JaHUU COPTOB PACTEHUM M MOPOJ )KUBOTHBIX. COpT, mopoja, mrTaMM. 3aKOH
TOMOJIOTHYECKUX PSAJOB B HacleacTBeHHOW m3MeHunBocTu H. WM. BaBuiioBa, ero 3naueHue
JUTS CEJIEKIIMOHHOM paOOTHI.

Metonasl  celeKIMOHHOM — paboThl.  McKyccTBeHHBIH  OTOOp:  MacCoBBIM U
WHIUBUyJIbHBIA. DTanmbl KOMOWHAIIMOHHOW cenekiuu. VIcmbITaHue MPOW3BOAUTENICH I10
noToMcTBY. OTOOp MO T€HOTHUITy C MOMOIIBIO OIEHKU (DEHOTHMa MOTOMCTBA M OTOOp MO
reHOTUIy ¢ nomoisto ananuza JHK.

NcKycCTBeHHBIM MyTareHe3 Kak METOJl CeJeKIIMOHHOM paboThl. PamualnMoOHHBIA U
XUMUYECKUA MyTareHe3 KaK HCTOYHMK MYyTaluid Yy KyJIbTYpPHBIX (OpPM OpraHu3MoOB.
Hcnonp30BaHne TEHOMHOTO PEJAKTUPOBaHUA W METOA0B pekomOumHaHTHBIX JIHK s
MOJYYEHUS UCXOJHOTO MaTepuana JJjsl CEJIICKINH.

[Tonyyenue mnonumionaoB. BHyTpuBugoBas rubpuausanus. bIu3kopoacTBEHHOE
CKpeniuBaHvue, wuiu UHOpuAMHT. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUJIUHT.
I'erepo3uc m ero mnpuuusbl. Mcnosb3oBaHue reTepo3nca B cenekuuu. OTaanéHHas
rubpuaunzanus. [Ipeogosienre Oecryioansi MEKBUOBBIX THOPUAOB. JlOCTHKEHUS CENEKIINU
PaCTEHUN U )KUBOTHBIX. «3e1E€HAS Pe8ONIOYULY.

CoxpaHeHHe U U3yYEHUE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHM M MX JTUKUX
poauduer Il CO3/IaHUS HOBBIX COPTOB M THOPUIIOB CEIBCKOXO3SIMCTBEHHBIX KYJBTYD.
H3yuenue, coxpanenue u ynpasienue 2eHemudecKUMu pecypcamu CelbCKOX03AUCMEEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 6 YENAX YIYUULeHUS CYUIeCmEYIOWUX U CO30aHUsl HOBbIX NOPOO,
JUHULL U KpPOCCO8, 6 MOM Yucle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX
uccne0o8anuil, nepeoossix uoell U NepcneKmuEHbIX MexHOI02U.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «lIeHTpbI MPOUCXOXKACHUS UM MHOTO0Opasusi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY, «MeTobl
cenekumny, «Otnanénnas rudpuauzamus», « MyrareHesy.

JlabopaTopnass pabdora «l3ydyeHue COpPTOB KyJIbTYPHBIX pACTEHUM U TOPOJ
JOMAIIHUX >KUBOTHBIX).

JlaGopaTopHnas padora «/3yueHre METOI0OB CENIEKIIUA PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Ikckypeust «OCHOBHBIE METOABI U JJOCTHXKEHUS CEIEKIMU PACTEHUN U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIINIO, INIEMEHHYIO (pepMy, COPTOUCIIBITATEILHBINA YYaCTOK, B TEIJIUYHOE
X035TUCTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA HIIM HAYIHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0TMS U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, UCTOIb3yEeMbIE B OMOTEXHOJIOTHH, — KIJIETOYHBIC W TKAHEBBIC KYJIbTYPHI,
MHUKpPOOpPTaHU3Mbl, MX XapaKTepucTuka. TpaguiuoHHas OMOTEXHOJOTHsA: XjeOonedyeHue,
MOJIyYCHHE KHUCIOMOJIOYHBIX TMPOAYKTOB, BHUHOJAENUE. MHKPOOMOIOTMUECKUI CHHTES.
OOBeKThl MHKPOOHOJOTHYECKHX TexHouorud. Ilpom3BoacTBo Oenka, aMHUHOKHCIOT U
BUTAMHUHOB.



Co3aHue TEXHOJIOTMI W HHCTPYMEHTOB IICJICHANPABICHHOTO HW3MEHEHUS U
KOHCTPYMPOBAaHHsSI T'€HOMOB C LEJIbI0 IIOJYyYEHUS OPraHu3MOB M HMX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUAIoIIHeCs B IPUPOie OMOCUHTETUUECKUE TTYTH.

Kinerounas nHxeHepusi. MeToabl KyJIbTypbl KJIETOK U TKaHEW PACTEHUM W KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3aius 1 coMaTndeckuit aMmOpuorenes. VMcmnoap3zoBanue
ranjoOuZIOB B CEIIEKUMH pacTeHuu. [lonyuenue MoHOKIOHANbHbIX anmumel. Hcnonav3oseanue
MOHOKIOHANbHBIX U NOJUKIOHANbHBIX — awmumenl 6  meduyuHe. VIcKyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTpyKIMs SWIEKIECTOK W KIOHMPOBAaHHWE JKMUBOTHBIX. MeTton
TpaHCIUIAHTALIMK  SiIep  KIETOK. TexHonozsuu  0300po6ieHus,  KYJIbmueUuposaHus u
MUKDPOKIOHATLHO20 PASMHOICEHUS CENbCKOXO3AUCTNGEHHBIX KYAbIMYD .

XpoMOCOMHass M Te€HHasg WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HAa U
koHcTpyupoBanue pexkomMOuHantHbiX JHK. Coszoanue mpanceennvix  opeanuszmos.
JIOCTH)KEHNS W NEpPCHEKTHBBI XPOMOCOMHOW W TE€HHOW WHXEHEPHHM. OKOJIOIMYECKHE U
ATUYECKHE MPOOIEMbI FTEHHON HHKEHEPUU.

Memuuunckue OuortexHosoruu. IloctreHoMHas wm@poBas wmeaunuHa. [ILP-
JUArHoCTUKa. MeTaboJIOMHBIN aHaIu3, TeHOUEHTPUUECKUN aHalIW3 MPOTEOMa YeJIoBeKa IS
OLICHKU COCTOSIHUSA €T0 310pOBbs. Vcronp30BaHuE CTBOJIOBBIX KJIETOK. TapreTtHas tepamnus
paka. 3D-Onounxenepuss ayisg pa3paOOTKH (YHIAMEHTAJIBHBIX OCHOB MEIUIIMHCKUX
TEXHOJOTHUMA, CO3/1aHHUSI KOMIUIEKCHBIX TKAaHEH COYETAaHUEM TEXHOJIOTUHA TPEXMEPHOTO
OuonpuHTUHTa U ckaddoaarHra 11l pelieHus 3a/1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

CoznaHne BEKTOPHBIX BaKIMH C LIEJBI0 O0ecrieueHrss KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJNEKYISAPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHUS
PHK-conepkamux BHPYCOB, BBI3BIBAIOIIMX OCO0O OITAaCHBIC 3a00JICBaHUS YeOBEKa M
KUBOTHBIX.

JlemoHCcTpanumn

Tabmusrt u  cxembl: «Vcnonb3oBaHME MHUKPOOPraHW3MOB B MPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepHus», «I eHHass HH)KEHEpUs».

JlaGopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKeKypceus «bHOTEXHOJIOTUS — BayKHEWIAs MPOU3BOAUTENBHAS CHJIa COBPEMEHHOCTH
(HA OMOTEXHOJOTHYECKOE IIPOU3BOJICTBO)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPE/ITHEI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpPeOOBaHUSA K pe3ysibTaTaM OCBOCHHUS OOyYarOUTUMMCS
MPOTpaMM CPETHET0 00IIeT0 00pa30BaHUs: TUMIHOCTHBIC, METAPEAMETHBIC U IPEAMETHBIC.

B cTpyKType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI TIO OMOJIOTHH BBIICIICHBI
CJIEIYIOLIME COCTaBIAIONIME: OCO3HAHWE OOYYAIOMIMMHUCS POCCUHCKOM TIpakIaHCKOM
UJACHTUYHOCTH — F'OTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTPEIEICHHUIO,



Hanuyue momusayuu K OOydeHHIO OWOJIOTUH, yeleHanpasieHHoe pa3sumue BHYTPEHHUX
yOXKIeHW JTUYHOCTH Ha OCHOBE KITIOUEBBIX IICHHOCTEW W WCTOPHUYECKUX TPATUITUI
pa3BUTHUS  OHOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb  OOYYarONTUXCS
PYKOBOJCTBOBAaTbCA B CBOEH [IEATEIIBHOCTH II€EHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU,
MPUCYIIIUMHA ~ CHCTEME  OWMOJOTHYECKOTO  OOpa3oBaHWS, Haiuuue  NpPpaABOCO3HAHUSA
AKOJIOTUYECKOHN KYJIBTYpPbl, CHOCOOHOCMU CMABUMb TETU U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMbl IO OHMOJIOTHUU JOCTUTAIOTCS B
€AMHCTBE y4eOHON M BOCHUTATENBHOU JEATEILHOCTH B COOTBETCTBUHU C TPaJUIIUOHHBIMU
POCCUHCKUMH  COLIMOKYJIBbTYPHBIMH,  HCTOPHUYECKHUMH W  JIyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, MIPUHATHIMA B OOIIECTBE MPABWIIAMH U1 HOPMaMH TTOBEACHUS M CIIOCOOCTBYIOT
mpoIeccaM CaMOIO3HaHUs, CaMOBOCIHMTAHUSI M CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEH
MO3UIMYU JIMYHOCTH, MTAaTPUOTU3MA U YBAXKEHUS K 3aKOHY U IPABOMOPSAKY, YETOBEKY Tpyaa
U CTaplieMy IMOKOJEHUIO, B3aUMHOTO YBa)KE€HUs, OEPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY
HACJIEIUIO ¥ TPaAULMAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon denepannn, Npupoae u
OKpYXarouien cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUA Yy4eOHOro mnpeaMera «buosorus» MOIKHBI
OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTh O0YUYaIOIIMXC PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TMO3ULMEN JMYHOCTH, CHCTEMOM IEHHOCTHBIX OpPHEHTAlUW, IO3UTUBHBIX
BHYTPEHHHUX YOEXIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSAM POCCUHCKOTO
00111eCTBa, PACIIMPEHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOLIECCE peaTU3aluU
OCHOBHBIX HalpaBJICHUN BOCIUTATENbHOM JAESTEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh TPAKAAHCKON TMO3UIMK OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYLMOHHBIX TpaB U OO0S3aHHOCTEH, yBa)XKCHHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAaHUM YUYEOHBIX
MIPOEKTOB, PENICHUH YYEOHBIX W IMO3HABATEJILHBIX 3a/]a4, BBIMOJHEHUH OHOJOTHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBAaTh B CBOUX JICUCTBHSIX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSL JIIOACH C pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COITMAJILHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX U HUCCIEI0BATEIbCKUX 3aJlad, YBAXXUTEJIHHOTO OTHOIICHUS K MHEHUIO
OTIMIOHEHTOB TIPU OOCYKIEHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUUCKOW TPAKIAHCKOW  HUIACHTUYHOCTH, TATPUOTU3MA,
YBaKEHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTHU mepe PoauHoil, ropaoctu 3a cBOi



Kpai, cBOXO PoauHy, CBOM A3BIK M KyJIbTYpPY, IPOLLJIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapojaa Poccuu;

LHEHHOCTHOE OTHOIICHUWE K MPUPOJHOMY HACIEAUI0 M IMAMSATHUKAM [PUPOBL,
NOCTHXEHUAM Poccuu B HayKe, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJl POCCHUICKHX YYEHBIX B CTAHOBJIEHUE U Pa3BUTHE
OWosorny, TMOHUMAaHUS 3HAYCHHUS OWOJIOTMU B TO3HAHWM 3aKOHOB NPHPOMABI, B KU3HH
YeJI0BEKa M COBPEMEHHOIO 00I1IeCTBa;

uaeiiHas  yOekKIEHHOCTb, TOTOBHOCTh K CIyKeHHI0O H 3ammre (OredecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIOCOOHOCTh ~ OLIEHMBAaTh CHUTYyalldI0 W TPUHUMATh OCO3HAHHBIC  peEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIErO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJUTENSIM, CO3/IaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS LEHHOCTEH CEMEWHOW >XU3HM B COOTBETCTBUU C TPATULUSIMHU
HapooB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIItOUasl 3CTETUKY ObITA, HAYYHOTI'O U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHHUIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMIICHUE MPOSIBISATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTAHUAA, (OPMHUPOBAHMS KYJbTYPHI 30POBbA H
IMOLMOHAJIBLHOTO 0JIaronoJIyYns:

MMOHMMaHUE U pealm3almsa 3J0pPOBOr0 M Oe3ormacHoro obpasza >Ku3HHU (3I0POBOE
MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX MPABWII U HOPM, COaTaHCUPOBAHHBIM PEKUM 3aHITHI
U OTIbIXa, peryisipHas (Qu3anyeckas aKTUBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 37]0POBBIO;

MOHUMAaHUE IICHHOCTH TMPaBWUJ HWHAUBUAYAJIHbHOTO M KOJUIGKTUBHOTO O€30MacHOTro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[0POBBIO U )KU3HH JIIO/ICH;

OCO3HAHME TOCJICICTBUN U HEMPUATHS BPEAHBIX MPUBBIUCK (YMOTPEOICHUS aJIKOTOJ,
HAapKOTUKOB, KypEeHHUs);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYZAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYA0JII00ueE;

FOTOBHOCTb K AaKTUBHOM  JEATEIBHOCTA  TEXHOJOTMYECKOM UM  COLUAIBHOMN
HaAINpPaBJICHHOCTH, CIOCOOHOCTh HHUITMMPOBATD, JIAHUPOBATH U CAMOCTOSITEILHO BHITIOJIHSTh
TaKyl0 JEATEIbHOCTb;

MHTEPEC K Pa3IUyHbIM cepaM npodeccuoHaNnbHOM ASSITEIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIM BBIOOp Oynymield mpodecCuu U pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC
IJIaHBI;



TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO Ha MPOTSHKEHUU BCer
KU3HH,

7) 3K0JIOTUYeCKOT0 BOCIIUTAHMSA:

HKOJIOTUYECKHU I11eJIecO00pa3HOe OTHOIICHHE K MNPUPOJE KaK HMCTOYHHMKY KU3HU Ha
3emJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBILICHUE YPOBHS IKOJIOTUYECKON KyJIbTyphbl: TPUOOPETEHUE OMbITa TIAHWPOBAHUSA
MOCTYIIKOB M OIEHKHU UX BO3MOXHBIX MOCIICCTBUMN ISl OKPY>KAIOIIEH Cpeibl;

OCO3HaHMe ria00aJIbHOTO XapaKTepa SKOJIOTHYECKUX POOIeM U MyTel UX pelIeHUs;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpETaeMble MPU HU3YYCHUH OHOJIOTMH 3HAHUS U
YMEHUS TIPU PEIICHHH TMPOOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM TMPUPOIOTIOIE30BAHIEM
(cobmoienne mpaBuil MOBEACHUS B MIPUPO/IC, HAMPABICHHBIX HA COXPaHEHUE PAaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, OMOChepHI);

AKTUBHOE HEMpPUSITHE ACHCTBUHN, MPUHOCSIIIMX BPEIl OKpYKAIOIIEH MPUPOIHOM cpene,
yMEHHE MIPOTHO3UPOBATH HEOIaronpusTHbIC IKOJIOTUYECKHE MOCTICICTBHS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, SKOJOTHUYECKONH KYyIbTYPHI, OIBITA
JESTETPHOCTH JKOJIOTMUECKOM HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOW M COIMAIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JEATETbHOCTH KOJOTUYECKON HAITPABJICHHOCTH;

8) HIeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM | OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEpIIICHCTBOBAHMWE  S3BIKOBOM W  YHMTATENbCKOW KYJNbTYpbl Kak CpelIcTBa
B3aUMOJICCTBHS MEX Y JTIFOABMHU U TIO3HAHUS MUPA,;

MOHUMaHue crnenuduKkr OMOJIOTUM KaK HAayKH, OCO3HaHUS €€ poju B (hOpMUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUM [EJIOCTHOTO TMpPEeACTaBICHUS 00
OKpY)XalIllleM MHUpe KaK O EeIWHCTBE MPHUPOIbI, YeloBeKa W OOIIecTBa, B TMO3HAHWUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXpaHEHHS MPUPOTHOTO PAaBHOBECHS,

yOeXKAEHHOCT, B  3HAYMMOCTH OWOJOTMHM JUIS COBPEMEHHOH  IMBHIIM3AIINU:
oOecrieueHHss HOBOTO YyPOBHSA  Pa3BUTHS  MEAWIIMHBI, CO3JaHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMbl Pa3BUTHS UEIOBEYECTBA,
MOWCKa MyTel BBIXOA U3 TIIO0ATBHBIX YKOJIOTHUECKUX TpobieM u obecredeHns nmepexoaa K
YCTOWYMBOMY Pa3BUTHIO, DPAIMOHAIBHOMY WCIOJIB30BAHUIO TIPUPOJHBIX PECYpCOB U
(hOpMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUH OWOJOTHYECKUX 3HAHWM B IEIAX MOBBIIICHUS
oOmmel  KyJmbTypbl, €CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, KaK COCTAaBHOW  4YacTH
(YHKIHMOHAIBLHOM TPaMOTHOCTH 0Oy4Jaronuxcs, popMupyeMoin mpu u3yueHun OUoJIOTHH;

NOHUMaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJBb30BaTh IMOJIydaeMble 3HAaHUS [JIsl aHaIM3a U OOBSCHEHUS SBICHUUN
OKpY’KaIOIIer0o MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH, YMEHHE JeNaTh 000CHOBAHHBIE



3aKJIIOYCHUS] Ha OCHOBE HAyYHBIX (PAKTOB M HMMEIONIMXCSI JAHHBIX C IICJIBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIHFHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHWS ISl PEIICHUS
po0JIeM B PeaNTbHBIX JKU3HCHHBIX CUTYAIIHSX;

OCO3HAHMWE IIEHHOCTH HAYyYHOH JEATEITHHOCTH, TOTOBHOCTH OCYIIECTBIISITh IPOCKTHYIO
1 UCCJIEIOBATEIBCKYIO IEATEIbHOCTh WHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH IO OHOJOTHM B COOTBETCTBHUHM C >KW3HCHHBIMH
OTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIC pe3yIbTaThl OCBOCHHS YU4EOHOTO TIpeaMeTa « bHooTHs BKIIFOYAOT:
3HaUUMBbIE [T (POPMHUPOBAHUS MHPOBO33PECHUSI OOYYAIOUIUXCS MEXIUCITUTUTMHAPHbBIE
(MexxnpenMeTHbie) OOIeHAyYHbIE MOHSATHS, OTPAKAIOIINE EJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa ¥ CIenu(PUKy METOI0B TIO3HAHUS, UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPTus, SBJIEHWE, TMPOIECC, CHUCTEeMa, HAy4YHBIM (AKT, TPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCICAOBAHNE, HAOIIOeHNE, U3MEPEHNE, IKCIIEPUMEHT U
JpyTHUe); YHUBEpCAIbHbIE Yy4ueOHBbIE JeWCTBUS (MO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
peryisTuBHbIE), oOecreunBamomnme GopMupoBaHue (YHKIMOHATBHOW TPaMOTHOCTH U
COIIMAJILHOM KOMIIETCHIIMU OO0yYarolIuXcsl; CIMOCOOHOCTh OOYYaroIIUXCsl HCIO0JIb30BaTh
OCBOCHHBIC MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHNS U YHUBEPCATbHBIC yUCOHBIC
JIEVCTBUS B IMO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

B pesynprate u3ydeHuss OMOJOTMM HA YPOBHE CpPEIHETO OOIIero oOpa3oBaHUs Yy
obOyuaromerocs OyayT copMmupoBaHbl TO3HABATEIbHBIE YHHUBEPCAIbHBIC yYCOHBIC
JEUCTBUSA, KOMMYHHMKATHUBHBIC yHHBEPCAIbHBIC YYEeOHBIE JCHCTBUSA, PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHBIE TCHCTBUS, COBMECTHAS JACSITCIIBHOCTb.

MeramnpeaMeTHbie pe3yabTaThl OCBOEHHUS MPOTPAMMBI CPEITHETO O0IIero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSATEIIbHO (POPMYJIMPOBaTh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

MCIIOJIH30BaTh MPU OCBOCHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBINUIICHUS (aHan3a,
CUHTE3a, CpaBHEHHUA, KilaccuPukauuu, oOO0OIIEHMs), PACKPHIBATh CMBICI OHMOJIOTHYECKUX
NOHATUH (BBIIENATh HX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBS3M C JAPYTHUMHU
MIOHSATUSIMU );

OTIPENEeNATh LEeNMN NeATeTLHOCTH, 3a/laBas MapamMeTpbl U KPUTEPHUH WX JOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTAThI IEITEILHOCTH C TIOCTABJIICHHBIMU TIEIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHE TOHSTHUS AJi1 OOBsICHEHUS (PAKTOB U SIBICHHM >KHBOU
IPUPOBL;



CTPOUTH JIOTUYECKHE PpACCYX JEHUS (MHIYKTHUBHBIC, JCNYKTUBHbIC, IO aHAJIOTUH),
BBIABJISIT  3aKOHOMEPHOCTH M NPOTUBOPEUUST B pPACCMATPUBAEMBIX  SIBIICHUSIX,
(hopMyIUPOBATh BHIBOIBI U 3aKITIOUYCHUS;

IPUMEHSTh CXEMHO-MOJIEIBHBIE CPEACTBA AJISI MIPEACTABICHUS CYIIECTBEHHBIX CBS3EH
M OTHOIICHWA B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEUYHI PA3HOTO
pOJia, BBISIBJIEHHBIX B Pa3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIaH pEIICHUS MpoOJeMbl € YyY4€TOM aHalIM3a HMMEIOLIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JECSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSIM,
OIICHUBATh PUCKHU MOCIEACTBUM IESITEIHHOCTH;

KOOPAMHUPOBATH M BBINOJHATH PabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIQJICTh HABBIKAMU  Y4Y€OHO-UCCIEAOBATEILCKOM U MPOEKTHOM JeATENbHOCTH,
HaBBIKAMU pa3pelieHust mpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MIOMCKY METOJIOB PEIICHUS NPaKTHUYECKUX 3a]ay, MPUMEHEHUIO pa3IN4HbIX METO/OB
MMO3HAHUS;

HCIIOJB30BaTh PA3UYHbIE BUABI ACATEIBHOCTU MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
HMHTEpIIpeTalny, TpeoOpa3oBaHUIO U MPUMEHEHUIO B YU€OHBIX CUTYaAllUsIX, B TOM YUCIIE TIPU
CO37IaHUU YYEOHBIX U COIIMAIIbHBIX MPOECKTOB;

dbopMHUpOBaTh HAYYHBIM THUIN MBIIUICHUS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATHSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHOMN AESTEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBIABJISITh MPUYMHHO-CJIEJACTBEHHbIE CBSI3M U aKTyalIU3UPOBATh 3aJady, BBIJBUTATh
TUINIOTE3Y €€ pEelIeHUs, HaXOAUThb apryMEHThI IJIs JOKa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBATh TMOJYYEHHBbIC B XOJI€ PEIICHHUS 3aJa4yd pPe3yJbTaThl, KPUTUUYECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISTH IIeJICHANIPABICHHBINA MOUCK MEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS B
poheCCUOHATIBHYIO CPENy;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIbHYIO U TMPAKTUYECKYH0 00JacTu
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTaTh HOBBIE HJIEH, MpeJiaratb OpPUTHMHAIbHBIE MOAXOJbI U PEIICHUS, CTaBUTH
npo0JIeMbl U 33/1a4H, I0MYCKAIOIINUE aJbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATKLCS B PA3TMYHBIX UCTOYHUKAX HH(POPMAIUU (TEKCTE y4eOHOTO MOCOOus,
HAyYHO-TIOMYJISIPHOM ~ JUTEpaType, OWOJOTHYECKUX  CIIOBApSAX ©  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHeTe), aHamu3upoBaTh MUHPOPMALIUIO PA3TUUYHbBIX



BUIOB # (GOpM TPEICTABICHUS, KPUTHYECKH OICHWBATH €€ JOCTOBEPHOCTh U
HETIPOTHUBOPEYNBOCTH;

(dbopMyIUpOBaTh 3aMpOChl U MPUMEHSTH Pa3IUYHbIE METOJIbI MPHU MOUCKE U 0TOOpE
Oounonornyeckoi nHbopmaIu, HeoOX0IMMOM /1JIsl BHITIOJIHEHHS YUEOHBIX 3a/1a4;

MpruoOpeTaTh OMBIT MCTIOIB30BaHMS HH()DOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO MCTIOJIB30BAHMS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpEACTaBICHUS OUOJIOTHYECKOU
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTOe);

UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KayeCTBE CPEACTBA NpH paboTe ¢ OUOJIOTHYEeCcKOU
nH(pOpMaIe: MPUMEHATh XUMUYECKUe, (PU3NICCKUE U MATEMATHYCCKUE 3HAKU U CUMBOJIHI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEOOpPa30BbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISIIHOCTH;

BIIAJICTh HABBIKAMHU pACIIO3HABAHUS U 3alIUThl WHOOpMAIKM, HWHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjajieHue YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHHMKAIIMA BO BCEX cdepax >KHU3HU, AKTHBHO Yy4acTBOBATh B
JMaore Wik JUCKYCCHHU IO CYIIECTBY OOCYXJIaeMoW TeMbl (yMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKJICHHUS OTHOCHTEILHO BBITOJHEHHS TMpeiaraeMoi 3ajavd, yYWUTHIBATh
WHTEPECHI U COTIIACOBAHHOCTH MO3MITMI IPYTUX YYACTHUKOB JINAJIOTa UK TUCKYCCHH);

pacno3HaBaTh HeBepOaIbHBIC CPENICTBA OOIEHWS, TTOHMMATh 3HAYCHHE COITMATBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, yMETh CMAT4aTh
KOH(DJIUKTHI U BECTU TIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMK CITOCOOaMK OOIIECHUS W B3aWMOJICHCTBUS, TOHUMAaTh HAMEPCHUS
IPYTUX JIIOJIeH, TPOSBIATh YBOKUTEIHLHOE OTHOIICHHE K COOECEIHWKY W B KOPPEKTHOM
dbopme popMyIHpOBaTH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHUSI C UCIOJB30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAsl IesiTeJIbHOCTD:

MMOHUMATh M WCITOJIh30BaTh TMPEHMYIIECCTBA KOMAHIHOW W HWHIWBHAYaJIbHOW pPabOTHI
MpU pelieHUH OWOJIOTHYECKON MpoOeMbl, 000CHOBBIBATH HEOOXOIWMOCTh MPUMECHECHHS
TPyNIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a/1a4u;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX JICUCTBHM C YUETOM OOIIMX WHTEPECOB H
BO3MOYKHOCTEH Ka)JI0T0 4ieHa KOJIJICKTHUBA,

MPUHUMATH IIEJIM COBMECTHOM EATEeTLHOCTH, OPTaHW30BBIBATH W KOOPJIUHUPOBATH
JNEUCTBUS MO €€ TOCTHXKEHUIO: COCTABJIATH IUIAH JIEVUCTBUM, PACHPEAECTATH POJIHA C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOr0 y4YacTHMKAa KOMAaHAbl B OOIIMA
pe3yNbTat 1Mo pazpaboTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIC MTPOEKTHI, OIICHUBATH UJEH C MO3UIIMN HOBH3HBI, OPUTUHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE TMOBEJACHHUE B PA3JIUYHBIX CHUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

OBJageHne YHUBEPCAIbHBIMY PeryJISTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

HCIIOJB30BaTh OMOJOTMYECKUE 3HAHUS [IJIS BBISBICHUSI MPOOJEM M UX pELICHUS B
KU3HCHHBIX M YICOHBIX CUTYaITUAX;

BBIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHWM IEJI€BbI€ U CMBICIOBBIC YCTAaHOBKH B
CBOUX JICWCTBUSX U MOCTYIKAaX IO OTHOIICHUIO K >KMBOM IMPUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAOLIUX;

CaMOCTOSTEIILHO OCYIIECTBIISATh MMO3HABATEIIBHYIO IESITEIIBHOCTD, BBISBIISATH MMPOOJIEMEI,
CTaBUTh U (HOpPMYJIHpPOBaTh COOCTBEHHBIC 3aJaud B 0Opa30BATENbHOW JEATEIBHOCTH H
AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIbHO COCTaBIISATh IIJIaH pEHICHUST TPOOJeMbl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

paciupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX PEANOUYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIEHuUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (OPMUPOBAHUIO M TIPOSIBJICHUIO IIUPOKON HPYIUIIMM B Pa3HBIX
00J1acTSIX 3HAHUM, TIOCTOSTHHO MOBBIIIIATH CBOM 00pa30BaTEIIbHBIN U KYJbTYPHBIN YPOBCHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTh, OLICHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM;

BJIaJICTh HABBIKAMU TO3HABATEIBHON pe(dIEKCUH KaK OCO3HAHHUS COBEPIIAEMbBIX
NEUCTBUI W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB W OCHOBAHWM, HUCIOJIb30BATh
puémMBbI pedIeKCUN JJIsl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMAThH PELISHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHAJIU3€E PE3yJIbTaTOB ACATEILHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATh €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIIM3€E PE3yJIbTaTOB ACSATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYrUX HA OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIUHU APYTOTo YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3ynbTaThl OCBOCHMS COAEPKaHUs yueOHoro npeamera «buonorus» Ha
yrayOJaEéHHOM YpPOBHE OpPUEHTHPOBaHbI Ha obOecriedeHre MNpoGUILHOrO OOydeHHs
oOyuvaronuxcst Ouonorud. OHM BKIIOYAIOT: creurduueckue uisi OUOJOTUU Hay4YHbIE
3HAHWS, YMEHUS U CIOCOOBI EWCTBHI MO OCBOSHUIO, MHTEPIPETAIIMU W MPEOOPaA30BAHUIO
3HAHUW, BUIBl ACATEILHOCTA MO TOJYYEHUIO HOBBIX 3HAHUA M HUX MPUMEHEHUIO B



pa3IMUHBIX YYEOHBIX, a TaKXke B pEaJbHbIX JKU3HEHHbIX cHUTyalnusx. [lpeamMerHble
PEe3yJIbTATHI MIPEJICTABIICHBI 110 TOAAM U3YUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI yueOHoro mpeamera «buosnorus» B 10 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (OpPMHPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B TIO3HAHUW 3aKOHOB MPHUPOJIBI U
pelIeHUH TPOoOJIeM PpPalMOHAIBHOTO MPHUPOAOINOIb30BaHUS, O BKIAJIE POCCHICKUX U
3apyOeKHBIX YUYEHBIX B Pa3BUTHE OHMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJIOTMYECKUX 3HaHWM, KOTOpasi BKJIIOYAET: OCHOBOIOJIATratoIue
OMOJIOTUYECKHE TEPMHUHBI M TTOHATHUS (JKU3HB, KIETKA, OPraHU3M, METabOIM3M, TOMEOCTa3,
CaMOpETyJSINSA, CaMOBOCIPOU3BEACHUE, HACIEICTBEHHOCTh, HW3MEHYMBOCTh, POCT H
paszBuTHe), Ouosormdyeckue Teopuu (kierounas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpomocomHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus: (H. . BaBunosa
— O IEHTpaXx MHOrooOpasusi M TPOUCXOXKICHUSI KYJIbTYpPHBIX pPAacTEHUM), 3aKOHBI
(eamHOOOpa3usi TMOTOMKOB TEPBOTO  IOKOJICHHS, pACHICIJICHUS, YHCTOTHl TraMeT,
HE3aBUCUMOTO HacienoBanusi . Menpaens, rOMOJOTHYECKUX PSAO0B B HACJIEACTBEHHOM
u3meHunBoctu H. M. BaBuiioa), npuHIMNIbI (KOMIIIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJIaMH HAYYHOI'O I[IO3HAHUS, HUCIOJb3YEMBIX B
OMOJIOTUYECKUX MCCIICIOBAHUSX KUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE, HaOJI0JICHHUE,
AKCIIEPUMEHT);

YMEHHE BBIJEIATH CYIIECTBEHHBIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4ucjie OakTepuii, TPUOOB,
pacTeHHMi, JKMBOTHBIX W YEJIOBEKA, CTPOEHUS OPraHOB M CHUCTEM OPraHOB pACTCHUH,
KUBOTHBIX, YEJIOBEKA, MPOILIECCOB >KU3HEACATEIBHOCTH, MPOTEKAIOIMIMX B OpraHuU3Max
pacTeHMi, JKMBOTHBIX M YEJIIOBEKA, OHOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIECTB
(MeTaboaM3M), IpeBpaIeHUs] SHEPTUH, OPOXKEHHSI, aBTOTPO(HOTO U TETEPOTPO(YHOTO TUIIOB
nuTaHus, (OTOCHHTE3a W XEMOCHMHTE3a, MUTO03a, MEi03a, raMeToreHesa, 3MOpHUOTEHE3a,
MOCTAMOPUOHATIBLHOTO PAa3BUTHS, PAa3MHOXKEHUS, WHIUBUAYAJIbHOTO Pa3BUTHUSI OpPTaHU3Ma
(oHTOTrEHe3a), B3aMMO/ICHCTBUSI T€HOB, IreTepo3nca, UICKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBAaTh B3aUMOCBSI3M MEXIY OpraHOMAAMU KJICTKU U UX (PYyHKIHSIMU,
CTPOEHHMEM KJIETOK pa3HbIX TKaHEeW W WX (YHKIMSIMH, MEXIy OpraHaMd U CHUCTEeMaMu
OpraHOB y PacTEHUH, )KUBOTHBIX M YEJIOBEKA U UX (DYHKIHMSIMU, MKy CUCTEMaMU OPTaHOB
n ux QYyHKIUSAMH, MEXIAy JTanmaMu OOMEHa BEIIeCTB, dTalaMu KJIETOYHOIO IMKJIA M
KU3HEHHBIX IIMKJIOB OPraHU3MOB, JTalamMu 3MOPHUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM H
dbenotunom, peHoTUIIOM U haKTOpaMu CpeJibl OOUTAHUS;

YMEHHE BBISIBIIATh OTJIWYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHUCIIE€ PACTEHUU,
KUBOTHBIX U YEJIOBEKA;

yYMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOILIHE apryMEHTBHI, OMOJIOTUYECKYIO
TEPMHUHOJIOTUI0O M CUMBOJIMKY JUIA JIOKa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIIIL;



YMEHHE pellaTh OMOJIOrMYecKHe 3ajaud, BBIABIATH MPUYUHHO-CIEACTBEHHBIE CBSI3U
MEXIy HCCIEAYyEeMbIMH OHMOJIOTMYECKUMHU MPOLECCaMU M SIBICHUSMHU, AENaTh BBIBOJBI U
POrHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH Ja00OpATOPHBIE U MPAKTUYECKUE padOThI, COOJIIOIATH IPaBUIIaA TIPU
pabote ¢ yueOHBIM H TaOOpaTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIJIBUTATh THIOTE3bI, MPOBEPSATh HX SKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
dbopMyupys 1eJb HCCIEAOBAHMS, AHAJIU3UPOBATH IOJYYEHHBIE PE3yNbTaThl U JENaTh
BBIBOJIBL;

yMEHHUE Y4acTBOBATh B yUE€OHO-UCCIIEIOBATENbCKON paboTe 1Mo OMOJIOTHH, SKOJIOTUU U
MEIHIIMHE, MPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIWYHO MPECTABIATH
MOJTyYEHHBIE PE3ybTAThl HA YYCHUYECKUX KOH(PEPEHIINSAX;

YMEHHUE OLIEHUBATh 3TUYECKUE aCIEKThl COBPEMEHHBIX MCCIEIOBAHUNA B 00JACTH
OMOJIOTMM U MEAMIMHBI (KJIOHUPOBAHUE, HUCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIIPABIECHHOE
M3MEHEHHE TeHOMA U CO3JJaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE  OCYIIECTBIIATH OCO3HAHHBIA  BBIOOp  Oyaymiedl  mpodeccCHOHATbHON
JEeATENBHOCTH B 00JaCTH OMOJIOTMH, MEIULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIBCKOTO
XO3sIiiCTBa, NUIIEBOM  MPOMBILUIEHHOCTH, YIUIyOJIATh  IO3HABaTENIbHBIM  HMHTEpEC,
HAIPaBJICHHBI Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH mHpodeccuu U NpOAOTKEHHE
OMOJIOTUYECKOT0 00pa30BaHUs B OPraHU3ALMIX CPEIHEr0 MPOPECCHOHAIBHOIO U BBICIIETO
o0pa3oBaHus.

[IpenmeTrHble pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 11 knacce
JIOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (popMHpOBaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TIO3HAHUN 3aKOHOB
OPUPOABI W PEHICHUH OHKOJOTMYECKHUX TPOOJIEeM UeIOBeUeCTBa, a TaKKe B PEIICHUU
BOIIPOCOB  PAIlMOHAIBHOIO MPUPOJONOIb30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO
OTHOILIEHUSI K MPHUpPOAE, OOIIECTBY, YEOBEKY, O BKJAJE POCCUHCKUX U 3apyOerKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMON OMOJIOTMUYECKUX 3HAHWM, KOTOpas BKJIKOYAET ONMPEICICHUS
¥ TOHMMAaHHUE CYIIHOCTH OCHOBOTOJArarolux OWOJOTHYECKUX TEPMUHOB W TOHITHHA (BHII,
skocucTteMa, Omocdepa), Ouonormyeckue Teopuu (dBororMoHHas Teopus Y. [lapBuHa,
CUHTeTHUYEeCKas Teopusd 3Bosonun), yueHus (A. H. CeBepiioBa — 0 myTsSX U HaNpaBICHUSIX
sBostonnu, B.M. BepHanckoro — o Ouocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus J[x.
Xapau u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuna (munumyma lO.
JInbuxa, SKOJIOTMUYECKOW TUpaMHUAbl HEPruu), rumnoTe3bl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE BJAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, HCIOIb3yEeMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M IKOCUCTEM (OMHUCAHHME, U3MEPEHUE,
HaAOJI0ICHHE, IKCIIEPUMEHT), CIOCOOAMU BBISIBJICHUS U OLICHKH aHTPOTIOTEHHBIX M3MEHEHUN
B IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OMOTEOLIEHO30B, SKOCUCTEM HU
ouocdepbl, CTAOMIU3UPYIOUIETO, ABMXKYLIETO U Pa3pbIBAIOIIETO €CTECTBEHHOrO OTOOpa,



AJUTOMATPUYECKOTO W CHMIATPUUYECKOTO BUIA000pA30BaHUS, BIUSHUS JIBIDKYIIUX CHJI
HBOJTFOIIMU HA T€HO(OH MOMYJISAINU, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHus,
Yyepe/loBaHUs HaNpaBJICHUN HBOIIOIMHU, KPYroBOpOTa BEIIECTB W IOTOKAa JHEPrUU B
HKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aWMOCBSI3U MEXKIY TPOIECCAMU SBOJIIOIHH, IBIKYITUMU
CHUJIaMH aHTPOTIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX IKOCHUCTEM M TMPHUCIIOCOOJIECHUSIMU K
HUM OpPraHU3MOB;

YMEHHUE BBIABISATH OTIWYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, IMPHUCIIOCOOJIECHHOCTD
BUJIOB K cCpele oOuTaHus, aOMOTHMYECKUX M OMOTHUYECKHMX KOMIIOHEHTOB 3JKOCHCTEM,
B3aMMOCBSI3€H OPraHM3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX M3MEHEHUN B IKOCHCTEMax
CBOEM MECTHOCTH;

yMEHUE UCII0JIb30BATh COOTBETCTBYIOIIINE apryMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJUKY JUISI JIOKAa3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBS3M OPTaHWU3MOB U CpeIbl OOWTaHWS, CIUHCTBA
YEIIOBEUECKUX pac, HEOOXOAMMOCTH COXPaHEHHUS MHOT000pa3vs BUAOB M SKOCHCTEM Kak
YCIJIOBHSI COCYIIIECTBOBAHUS MIPUPOIBI U YCIIOBEUECTBA;

yMEHHUE pelaTh OMOJOTUYECKUE 3a/laud, BBISIBISATH MPUUYUHHO-CIICICTBEHHBIC CBS3HU
MEXy HCCIEAyeMbIMH OUOJOTHYECKMMHU MpOIlecCaMU U SIBICHUSMH, J€JaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTAaTOB;

YMEHUE BBIMOJIHATH JJA0OPAaTOPHBIE U MPAKTUUYECKUE pabOThI, COOJIIOAATH MIpaBUiIa MpH
pabote ¢ yueOHBIM 1 TaOOpPaTOPHBIM 000PYOBAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OSKCICPUMEHTAIBHBIMU CPEIACTBAMH,
bopMynupysl 1IeIb HWCCIEAOBAHMS, AaHAJIU3UPOBATH IOJYYEHHBIE PE3YNbTaThl M JENaTh
BBIBOJIBL

YMEHHE Yy4acTBOBaTh B yU4e€OHO-UCCIIEI0BATENbCKON paboTe o OUOJIOTUH, SKOJOTHH U
MEJUIIMHE, POBOMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U IMMyOJIMYHO MPEJCTABIATh
MOJIyYCHHBIC PE3YNIbTAThl HA YUEHUUECKUX KOH(EPEHIIUSIX;

YMEHHUE OIICHWBATh THIOTE3bl M TEOPUHM O TIPOUCXOKICHUU >KU3HH, UYEIIOBEKa M
YEIIOBEUECKHUX pac, O MPUYMHAX, MOCICACTBHAX M CIIOCO0aX MPEAOTBPAIICHUS TII00ATBHBIX
M3MEHEHM B buocdepe;

YMEHHE  OCYIIECTBIATh OCO3HAHHBIA  BBIOOp  Oyaymiedl  mpodeccroHambHOM
JeSTeTbHOCTH B 00OJAacTH OWOJIOTHH, OKOJOTHUHU, MPUPOJIONOIB30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH,  TICUXOJIOTMHM, BETCPUHAPHH, CEJIbCKOTO  XO3SHCTBA,  IHIICBOM
MIPOMBIIIUICHHOCTH, YTIyOIsaTh MO3HABATEIbHBIN MHTEPEC, HAINPaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIICH Tpodeccrr M TPOJOKEHHUE OMOJIOTHYECKOTr0 OOpa3oBaHUS B
OpraHU3aNMIX CPETHETO MPO(HEeCCHOHATHFHOTO B BBICIIIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/n

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM
NPOorpaMMsbl Bcero

IIpakTHyeckue
padoTshI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

buonorus kak Hayka 1

JKuBble cucTeMbl U BX HU3YUCHUC 2

Bbuonorus xnetku 2

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
f062770d3862?backUrl=%2F06%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-
638dd73a0475?backUrl=%2F06%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/070c3elb-
ed0e-4857-8b6e-d5758b8ha098

XuMu4decKas OopraHu3anus KJICTKU 10

https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81h5-27a76afed81b

CrpoeHue 1 pyHKIMU KIETKU 8

OOMeH BelIeCcTB U NPEeBpallleHUE SJHEPTUHU B
KIIETKE

Hacnencrennas ungopmanus u
peann3anus €€ B KIETKE

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0ab56¢f42

https://lesson.academy-
content.myschool.edu.ru/lesson/1f60acef-
6051-44ce-hb66-6f75e4d59480

https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

JKU3HEHHBIN UK KIIETKA 6

https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7al-155c7245fdbf

CrtpoeHure U GyHKIIMH OpraHU3MOB 17

1.5

https://lesson.academy-
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content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f

https://lesson.academy-

10 Pa3MHoOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5 content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843db9
['enernka — HayKa 0 HaCJIEICTBEHHOCTH U https://lesson.academy-
11 2 0.5 content.myschool.edu.ru/lesson/8088h7fa-
HSMCHHHMBOCTH OPTaHH3MOB 1bac-4c85-9905-a91d41ed37f8
https://lesson.academy-

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 content.myschool.edu.ru/lesson/da2765cd-
a327-4526-bef3-7eccle3cd9cs
https://lesson.academy-

13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
https://lesson.academy-

14 I'eHeTHka yeaoBeKa 3 0.5 content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-b97d-8e7165598966
https://lesson.academy-

15 Cenekiusi opraHu3MOB 4 1 content.myschool.edu.ru/lesson/86acad55-
2279-4152-a48a-840d20ce0270
https://lesson.academy-

16 BuoTtexHoIOrusA U CUHTETHYECKasT OMOI0OT U 4 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897

17 PesepBHoE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 13
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