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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buonorus" (mamee - OWoOJOTHS) HAa YPOBHE CpeaHEro oOmero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii deneparumn,
®I'OC COO, Konueniuu npenogaBanusi yaueoHoro npeamera «bruosorus» u OCHOBHBIX MOJOXKEHUH (efepanbHoii paboueit
IPOrpaMMbl BOCITUTAHUS.

VYyeonniii npeamer «buonorusy yrinyonéaHoro ypoBHs uzydeHus (10—11 kmaccel) siBnsieTcs OJHUM U3 KOMIIOHEHTOB
npeaMmeTHord obnactu «EcrecTBeHHO-HayuHble npeameTsy. CornacHo nojoxkeHusM PI'OC COO npoduibHbie yueOHbIE
MpeaMEThI, U3ydaeMble Ha YriIyOJE€HHOM YpOBHE, SBISAIOTCSA criocoboMm auddepeHunanuu oOydeHUs Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHMs U MPU3BaHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHHUM
MpoQEeCCUOHANIBHBIM M BBICIIUM OOpa3oBaHHeM. B TO ke BpeMs KaXKIblii U3 3TUX YUYEOHBIX MPEIMETOB JODKEH OBIThH
OpUEHTHUPOBAH Ha MPUOPUTETHOE pEIICHUE O00pa30BaATEIbHBIX, BOCIUTATEIBHBIX M PA3BUBAIOIIMX 3aJ]1a4, CBA3AHHBIX C
npodopueHTanuei 00yJaroumxcsi 1 CTUMYJMPOBAHUEM MHTEpEca K KOHKPETHOW 00JIaCTH Hay4HOTO 3HAHUS, CBSI3aHHOTO C
OuoJioruei, MeTUIIMHON, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma o yuebHoMy mipeameTy "buonorus" naét npeacTaBieHue O 1EIU U 3aJa4axX U3yueHus yaeOHOro rmpeameTa
«buonorus» Ha yrayOonéHHOM YpOBHE, oOmpeenseT o0s3arelibHOe (MHBApUAHTHOE) MPEAMETHOE COJEepKAHUE, €ro
CTPYKTYPUpPOBAHHME MO pa3jiesiaM M TemaM, pachpeleieHHe MO KiaccaM, PEKOMEHIYET IOCIENOBaTEIbHOCTh H3yYEHHUS
y4eOHOro Marepuaia ¢ y4€TOM MEXNPEIMETHbIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
ocoOeHHOCTeN oOyuaronuxcs. B nporpamme mo 6MOJIOrMM peaan30BaH MPUHIIUI MPEEMCTBEHHOCTH C U3yYEHUEM OMOJIOTHHU
Ha YPOBHE OCHOBHOTO 00ITIeT0 00pa3oBaHus, OJarogapsi yeMy MpocMaTpUBAETCs HAMPABIEHHOCTh HA TTOCIICTYIOIIEE PA3BUTHE
OMOJIOTUYECKUX 3HAHUMN, OPUEHTHPOBAHHBIX HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, IKOJIOTHIECKOTO
MBIIUICHUS, IPEACTABICHHUMN O 3I0pOBOM 00pa3e )KM3HU, HA BOCIIUTAaHUE OEPEKHOT0 OTHOILLIEHHUS K OKPYXAIOLEN MPUPOTHOM
cpene. B mporpamme mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBarnii ®I'OC COO k mIaHUPYEMbIM JTHYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pE3ysibTaTaM OOyYeHHS U B
(GhOpMHUpPOBaHUM OCHOBHBIX BHUJOB YYEOHO-TIO3HABATEIIPHON MACATEIBHOCTH OOYYArONIUXCS IO OCBOCHHUIO COJEPIKAHMS
OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 0OIIEeT0 00pa3oBaHUsI.



YueOusiit npeamet «buonorus» Ha ypoBHE CpeIHEro 00I1Iero o0pa3oBaHus 3aBepIIaeT OMOIIOTHYECKoe 00pa3oBaHNe B
IIKOJIE 1 OPUEHTUPOBAH HA PACIIMPEHUE U YIIyOJIeHUE 3HAHUIN 00yUYaroIMXCs O KUBOM NPHUPOAE, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH, YMOPUOJIOTUN U OMOJIOTUN PA3BUTHUS, TEHETUKH, CEJIEKIIMH, OMOTEXHOJIOTUH, BOJIOLMOHHOIO YUEHHUS
1 3KOJIOTUH.

Nzyuenne yueOHoro mpenmera «buonorus» Ha yriiyOJieHHOM YPOBHE OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K
MOCIEAYIOEMY TOIYYCHHIO OMOJOrMYecKOro 00pa3oBaHUS B By3aX M OpraHM3AlMIX CpeIHEro mpodeccroHaTbHOTO
oOpazoBaHusi. OCHOBY €ro COJEp>KaHUS COCTaBJSIET CUCTEMa OWOJIOTUYECKUX 3HAHWUN, MOJYYEHHBIX MPU H3YyUYCHUH
00y4aroIMMUCS COOTBETCTBYIOIINX CUCTEMATHUECKUX Pa3esioB OMOJIOTUU HAa yPOBHE OCHOBHOTO 0011ero 00pazoBanus, B 10—
11 knaccax 3TH 3HaHUS NOIYYarOT pa3BUTHE. Tak, pacIIMPEHbl U YIIIyOJIeHbl OMOJOTUYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OaKTepHsiX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HU, JOIMOJIHHUTEIbHO BKIIIOYEHBI OMOJIOTHMYECKHE
CBEJICHUSI MPUKIAJHOTO U TMOMCKOBOI'O XapaKTepa, KOTOPHIE MOKHO MCIOJb30BATh KAK OPUEHTHUPHI NIl MOCIEAYIOIIETO
BbIOOpa Mpodeccuu. BozmorkHa Takke HHTErpanusi OMOJIOTMYECKUX 3HAHUM ¢ COOTBETCTBYIOLIMMU 3HAHUSIMU, TTOTY4YEHHBIMU
00y4aroIMMUCS NpU U3y4eHUU PUBUKH, XUMHUH, Teorpaduu U MaTEMAaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHOMY mpeamety "buojorus" oTpakaeT CHCTEMHO-YPOBHEBBIH M SBOJIOIIMOHHBIN
MOAXO0/bI K M3y4eHuto Ouonoruu. CorimacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPraHU3allMy, 3BOJIOLMH OPraHUYECKOTO MHpa Ha 3eMjie, COXpaHEHUs OMOJOTHMYECKOro pazHooOpazus
rwiaHeTsl. Tak, B 10 K1acce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOUYHOM OMOJIOTUH, SMOPHUOJIOrMH U OMOJIOTHH Pa3BUTHA,
TeHETUKH U CEeNIEKLUU, OMOTEXHOJIOIMH U CUHTETUYECKON OMOJIOTHH, aKTyaIu3upyOTCs 3HaHHUs 00yJaromuxcsi 1o OOTaHUKeE,
300JI0TMH, AHATOMUH, (U3H0JI0TUU yenoBeka. B 11 kiacce nzydarorcs 3BOIIOLMOHHOE YYEHUE, OCHOBBI 3KOJIOTUH U YUYEHHE O
ouocdepe.

VYyeOuslii npeameT «buonorusy» npu3BaH 00ECHEYUTh OCBOCHHE OOYYAIOMIMMUCS OMOJIOTMYECKUX TEOPHl U 3aKOHOB,
WJIeW, MPUHIUIIOB U MPAaBUJ, JISKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUN O CTPOCHUH,
MHOT0O0pa3ul U OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, MOMYJISIuH, OMOIEHO03a, IKOCHCTEMbI, O BBIJAIOUIMXCA HAYYHBIX
JOCTHXKEHHUSIX, COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTMH, IPUKIAJHBIX aClIeKTaX OMOJOruyecKux 3HaHui. [{ns pazButus u
MojJIep KaHusl UHTepeca OO0ydaroIMXcsd K OMOJOTMU Hapsily CO 3HAYUTENbHBIM OOBEMOM TEOPETHYECKOTO Marepuaja B
COJIEp’KaHUU MPOrPaMMBbI IO OHUOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHHS M PAa3BUTHUS TOM WM WHOU



oOjacTu OHWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOCKHBIX YUYEHBIX B pEIICHHUE BaXHEHIINX OWOJIOTMYECKUX H
AKOJIOTHYECKUX MTPOOIIEM.

Lenps u3ydenus: yueOHoro npenmera «buosnorus» Ha yriyOiaEHHOM ypOBHE — OBJIJIEHUE OOYYAIOIIMMUCS 3HAHUSAMHU O
CTPYKTYPHO-(DYHKITMOHAJIBHOM OpraHU3allMM >KUBBIX CUCTEM PA3HOrO paHra U MpPUOOpPETEeHHE YMEHHM HCIOJb30BaTh 3TH
3HaHUSA B (POPMHUPOBAHUU MHTEpPEca K ONpeneneéHHON 00acTu mpoecCHOHaAbHON NeITeTbHOCTH, CBI3aHHON C OMOJIOTHEMH,
WIH K BBIOOPY yueOHOTO 3aBEeICHHUS IS MTPOJOIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTkeHne 1enu u3ydeHust yuyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE 0OECIIEUMBAETCS PEIICHUEM
CJIEYIOIIMX 3a7au:

OCBOEHHE OOYYaIOLIMMUCS CUCTEMBI OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUSX, KOHIEHIMSX,
THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPaBUjlaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MUPA; O
CTPOCHUHU, MHOTOOOpa3Uu M OCOOEHHOCTSAX OUOJOTHYECKUX CHUCTEM (KJIETKa, OpraHu3M, MOMYJISLMs, BUJA, OMOTEOLICHO3,
ouocgepa); 0 BHIIAIOMIMXCSA OTKPBITUSIX U COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE 00YYAIOIINXCS ¢ METOIaMU ITO3HAHUS )KUBOM MTPUPO/IBL: UCCIIE0BATENILCKUMU METOAAMH OUOJIOTMUECKUX
HayK (MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUN M OMOJIOTUH Pa3BUTHSI, TEHETUKU U CENIEKLIUU, ONOTEXHOJIOTUHU U
CUHTETUYECKON OWONIOTUM, TaJCOHTOJOTHH, SKOJOTHH); METOJaMU CaMOCTOATEIHHOTO MPOBEICHUS OHOIOTHYECKUX
HCCIIeIOBaHUM B 1abOpaTOpuu U B IIpupojie (HaOI0ACHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIUPOBAHMUE);

OBJIaJICHHE O0YYarOIIMMHCS YMEHUSIMU: CaMOCTOSITENIbHO HAXOJUTh, aHAJIM3UPOBATh U UCIIOJIB30BaTh OMOJIOTUYECKYIO
uH(}OpMaIUIO; TMOIH30BATHCS OMOJIOTMUECKOW TEPMHUHOJOTHEH W CUMBOJMKOM; YCTaHABIMBATH CBSI3b MEXKIY Pa3BUTHEM
OMOJIOTHH W COIMAIIBHO-DKOHOMUYECKIMH M 9KOJOTHYECKUMH MpoOIeMaMH 4eJIOBEUECTBA; OLICHUBATH MOCIEICTBUS CBOCH
JESTEIbHOCTH 10 OTHOIICHHIO K OKPY)KAIOIICH MPUPOAHON Cpelie, COOCTBEHHOMY 3J0POBBIO M 37I0OPOBBIO OKPYKAIOIIHX
Joiei; 000CHOBBIBATh U COONIOAATH MEPhl MPOMUIAKTUKY UHPEKIMOHHBIX 3a00JIEBaHU, TPaBUIIa IOBEACHUS B IPUPOJE U
oOecnieueHrs 0e30MacHOCTU COOCTBEHHOM JKU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CUTYalUsSX MPUPOIHOTO U TEXHOTEHHOTO
XapaKkTepa; XapaKTepru30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00JaCTH OUOJIOTHY;

pa3BuTHE y 00yYaIOMINXCSI MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C BBIIAOIIUMUCS
OTKPBITHSIMHA U COBPEMEHHBIMH HUCCIICIOBAaHUSIMH B OMOJIOTHH, PEIIAEMBIMU €10 TIPOoOJIeMaMu, METOIOJIOTHEH OMOIOTHYECKOTO



WCCJIEIOBAHMS, TPOBEACHUS SKCIIEPUMEHTAJIbHBIX HWCCIEAOBAHUM, pelnieHUusT OMOJOTMYECKHMX 3a/lad, MOJIEITUPOBAHMS
OMOIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE Yy OOYyYarOImMXCs IIEHHOCTHOIO OTHOUIIEHUS K >KMBOW MPUPOJE B IIEJIOM M K OTACNIbHBIM €€ 00beKTaM U
ABJICHUSIM; (DOPMUPOBAHHME HKOJIOTMUECKOW, TE€HETUYECKOM TI'pPaMOTHOCTH, OOIIEH KyJbTYphl TOBEACHHUS B MPHUPO/IE;
MHTErPALMHA €CTECTBEHHO-HAY4YHbIX 3HAHUN;

npuoOpeTeHue OO0yJaroIMMMHUCS KOMIETEHTHOCTH B PaIlMOHAIBHOM MPUPOONONb30BAaHUM (COONIOIEHNE MPaBUI
MOBEJEHUS B NPHUPOAE, OXpPaHbl BUIOB, 3KOCHCTEM, OMOC(EpPBI), COXPAHEHUH COOCTBEHHOI'O 3/I0POBbSI M 310POBbS
OKpY>KaIOIIUX JroieH (coOmoaeHusT Mep NpOoPMIaKTUKN 3a00JeBaHuM, oOecrieueHne 0e30MacHOCTH KU3HEACSITEIbHOCTH B
Ype3BbIYANHBIX CUTYAlUSIX MPUPOJHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHUS OMOJOTMYECKUX 3HAHUU U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3JaHME YCIOBHH J/JII OCO3HAHHOIO BbIOOpa OOyYarOIMMUCA HWHAMBUAYAJbHON 00pa30BaTEeIbHOM TPAEKTOPHH,
CHOCOOCTBYIOLIEH MOCIENyIOMEMY MNPOPECCHOHAIbHOMY CAaMOOINPEACICHUIO, B COOTBETCTBUM C WHAMBHUAYaJIbHBIMU
MHTEpEeCaMU U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4ncio 4acoB, OTBEEHHBIX HA M3ydYeHHE OMOJIOTUU Ha yriayOJEHHOM ypOBHE CpeIHEro ooiiero oOpa3oBaHus,
coctaBiisieT 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 yaca (3 yaca B Hezelo).

OT160p OpraHu3alMoOHHBIX (HOPM, METOAOB U CPEJCTB OOyUYECHUSI OMOJIOTUU OCYILECTBIISIETCS C YUETOM CHEIU(UKU €ro
COJEp)KaHUsI M HANpaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOIrMYECKOro 00pa3oBaHUSI B OpraHM3alMsIX CpPEAHEro
npo(hecCHOHABHOTO U BBICIIEr0 00pa30BaHUs.

OO0s3aTenbHbIM YCIOBUEM NTPU O0yYEHUH OMOJIOTHM Ha YIIIyOJIEHHOM YpOBHE SIBJISIETCS MPOBEACHUE JIAOOPATOPHBIX U
npakThuyeckux padoT. Takxke ydacThe OOy4arolMXCsi B BBINOJHEHHWU MPOEKTHBIX M Y4eOHO-HCCIENOBATENIbCKUX padoT,
TEMaTHKa KOTOPBIX OMNpPENENSeTCs YYUTEIEeM Ha OCHOBE HMMEIOUIMXCS MaTepUAbHO-TEXHUYECKUX PECypCOB U MECTHBIX
MPUPOIHBIX YCIOBUU.



COJEP XAHUME OBYUEHUA
10 KJIACC

Copnepxxanue mporpaMmbl, BBIICIICHHOE KYpCcU60M, HE BXOJIHUT B MPOBEPKY T'OCYIAPCTBEHHONW MTOTOBOM aTTECTAllUU
(T'"A).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas wmcrtopus pa3Butus Ouosioruu. buomormueckwe HayKu |
n3ydaemMbie UMH MpoosieMbl. DyHaaMeHTaIbHbIC, TPUKIAIHBIC U TTOMCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3HavyeHue OMOJOTHH B (POPMHUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAyUYHOU KapTUHBI Mupa. [Ipodeccun, cBsa3aHHbIE C
Oumosiormedi. 3HaueHHe OWOJOTMM B TPAKTHUYECKON JEATEIIBHOCTH 4YeJIOBEKa: MEIUIIMHE, CEeIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MTPUPOJBI.

JemoHCcTpauun

[ToptpeTsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseit, I'. Mennens, B. 1. Bepuanckuid,
. I1. [TaBnos, U. 1. Meunukos, H. 1. BaBunos, H. B. Tumodeer-Pecorckuii, /. Yorcon, ®. Kpuk, J1. K. benses.

Ta6muiel 1 cxembl: «CBs3b OMOJIOTHN ¢ IPYTUMH HayKaMmuy», «CHcTeMa OMOJIOTHYSCKUX HAYKY.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

KuBbie cucTeMbl Kak MpeaMeT u3ydeHus Omosioruu. CBOMCTBA KUBBIX CHUCTEM: €JUHCTBO XHMMHMUYECKOTO COCTaBa,
JACKPETHOCTh W LEJIOCTHOCTh, CJIOXHOCTh W  YHOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3allus,
CaMOBOCIIPOU3BEACHHE, PA3APAKUMOCTh, U3MEHYMBOCTbD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aiuy >KUBBIX CUCTEM: MOJEKYJISIPHBIM, KJICTOYHBINA, TKAHEBBIM, OPTAaHU3MEHHBIN, MOMYJISAIUMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHoreolieHoTHYECKHit), Onocdepnsiid. [Iponeccel, mpoucxoadiiye B )KuUBbIX cucteMax. OCHOBHBIE
npu3HaKu kuBoro. JKu3Hb Kak Gopma cymiecTBoBaHus Matepun. Hayku, u3ydaroiine >KUBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX
OpraHU3aIUH.

N3yuenue x)uBbIx cucteM. MeToabl Ononornueckoin Hayku. Habmonenne, naMepeHune, IKCIIepUMEHT, CUCTEMAaTH3aIIHs,
MeTtaaHaiu3. [IoHsATHE O 3aBUCUMON U HE3aBUCUMOM IepeMeHHoU. [InannpoBanue skcriepumenra. [loctaHoBka U nmpoBepka
runote3. HyneBas rumnote3a. Ilonstue BBIOOpKM M €€ JOCTOBEpPHOCTh. Pa3dpoc B Ouosiormdyeckux JaHHbIX. OlieHKa



JOCTOBEPHOCTH IIOJYYEHHBIX PE3ynbTaTOB. [IpUumMHBI MCKaXXEHUs Pe3yibTaToOB dKcHepuMeHTa. [loHsATHe cTaTuCTHYeCKOro
TeCTA.

JdeMoHcTpanuu

Tabnuubl 1 cxeMbl: « OCHOBHBIE TPU3HAKY KU3HWY», «brUoIornyeckrue cucteMbl», « CBOMCTBA )KMBOM MaTEPUI», « Y POBHH
OpraHu3aliK KUBOU PHUPOABD», «CTpOeHUE )KUBOTHOW KIIETKW», « TKaHU )KMBOTHBIX», «CHUCTEMBI OPraHOB YE€JIOBEYECKOTO
opranuzmay, «buoreorenosy, «buocdepar, «MeToabl U3yUECHUS KUBOU MIPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000PYAOBAHUE IS TPOBEACHUS HAOIIOICHNUN, U3MEPEHUN, YKCTICPUMEHTOB.

IIpakTHyeckas padora «l/icnosb30BaHUE PA3IMYHBIX METOJOB IPU U3YYEHUN KUBBIX CHCTEM.

Tema 3. buoJsiorus KJIeTKu

Kietka — cTpyKTypHO-(QYHKIIMOHAIbHAS €IMHULIA )KUBOTO. McTopus oTKpbITUs KieTku. PadoTel P. 'yka, A. JleBeHryka.
Kinerounas reopus (T. [lIBann, M. Illneiinen, P. Bupxo). OCHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYJSIPHOM M KJIETOYHOM OWOJIOTMU: MHUKPOCKOIHUA, XpoMarorpadus, 3J1eKTpodope3, METOJ MEUEHBIX
aToMOB, Ju(QdepeHInanbHOoe HeHTPU(PYTUPOBAHNUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @QuUKCUpoOBaHHbIX KIEmoK.
DnexTpoHHas MUKpockonus. Kongokanvnas mukpockonus. Bumanvroe (npuosicusnennoe) uzyuenue Kiemox.

JlemoHCcTpanumn

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

Tabmuubr u  cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIA MHMKPOCKOM», «VICTOpus pa3BUTHS METO/IOB
MUKPOCKOITAW.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IpakTnueckass padora «/3ydyeHue MeTOMOB  KJIETOYHOM  Owojoruu  (xpomartorpadus, siekTpodopes,
muddepennmanbaoe nenTpudyruposanue, [11[P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKu

XUMHAYECKUMN COCTaB KIETKU. Makpo-, MUKPO- U yJIBTPAMHUKPOIJIEMEHTHI. Bosa u €€ poib Kak pacTBOPUTENS, PEarcHTa,
y4acThe B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYJIALMU. MUHepaabHble BEUIECTBA KIETKH, UX Ouosiorudeckas poiib. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.



Opranudeckre BeliecTBa KiIeTku. buonornueckue nmonuMepsl. benku. AMUHOKUCIOTHBIA cocTaB O0enkoB. CTPYKTYpbl
6enkoBoil Monekyinbl. [lepBuunas cTpykrypa Oenka, menTHAHAs CBsI3b. BTopuuHas, TpeTU4yHas, YeTBEPTHUHASL CTPYKTYPHI.
Henatypanus. CoiictBa 0enkoB. Knaccuduxkanus 6enxoB. buonorndeckue hpyHkuuu 6einkoB. [Ipuonsi.

VYrneBoabl. MoHOCaxapubl, AUCAXapHUIbl, OJIMTOCaXapuabl U mojucaxapuibsl. OO 1iaaH CTPOEHUS U (PU3MKO-
XUMHUYECKHE CBOICTBA yIriaeBoA0B. bruonornyeckue GyHKIIUHN YTIIEBOIOB.

Jlumunet. T'uapodunbHo-TUApOdoOHBIE cBOMcTBa. Kinaccuduxamnus mununos. Tpurnuuepuasl, Gochoaunuasl, BOCKH,
crepounsl. buonornyeckne Gynakmum aunugoB. OOIMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKydeCThb, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, TIOJTYIIPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJTHK 1 PHK. Ctpoenne nHykinenHoBbix kuciotT. Hykineoruapl. [IpuHINN KOMILIIEMEHTAPHOCTH.
[TpaBuino Yapradda. Crpykrypa JJHK — aBoiinas ciupans. Mectonaxoxaenue u ouonornueckue ¢pynkiuu JJHK. Buast PHK.
Oyukuun PHK B knetke.

Crtpoenune ™onekyinbl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonornueckue dynkuuun ATO.
BoccranoBneHHbIe TepeHOCUNKH, UX QYHKIMH B KIeTKe. /pyeue Hyxkneozuompugpocgamor (HTD). CexBenupoBanue JIHK.
MemoOobl eeHoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CtpykTypHas Ouosiorusi: OMoOXuMU4Yeckrue U OMo(pU3NUECKUE UCCIIEIOBAHNS COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbI
ouomonexkyn. Modenuposanue cmpykmypsvl U QYHKYuti OUOMONEKYNT U ux Komniaekcos. Kommvromepuwii ousaun u
opeaHu4ecKull cunmes OUOMOIEKY U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanuu

[Toptpetst: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Huarpammebl: «Pacnipesienenrie XUMHUYECKUX AJIEMEHTOB B HEXKUBOM NpUpoe», «Pacnpenenenrne XuMUYeCKUX 371€MEHTOB
B KMBOM MPUPOAEN.

Tabmuupst u cxemsl: «Ilepuoguueckas Tabira XUMUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYJIbl BOAbD», «BemecTsa B
COCTaBe OPraHu3MoBy», «CTpoeHne MOJIEKYJIIbl 0enkay, « CTpyKTyphl O€IKOBOIM MOJEKYJIbl», «CTpO€HHE MOJIEKYJT YTIIEBOAOBY,
«CTpoeHue MoieKyJ TMnuaoB», «HykienHoBbie KUCTOTh», «CTpoeHue MoiiekyJibl ATD».

O6opynoBanue: XUMUYECKast MOCyAa U 000PYyI0BaHUE.

JlabopaTopnasi pabora «O0HapyxeHre OETKOB C TOMOIIBIO KAU€CTBEHHBIX PEAKIIHID).



JlaGopaTopHnas padora «VccnenoBanre HyKJICMHOBBIX KUCTIOT, BBIICIICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue u QyHKIHMHU KJICTKH

Tunel KJIETOK: dyKapuoTHUeckas U mpokapuoTuieckas. CTpykTypHO-(QyHKIIMOHATIbHBIE 00pa30BaHUs KJIETKH.

Ctpoenue nmpokaproTuyeckon kietku. Kierounas crenka 6akrepuil u apxeil. OCOOEHHOCTH CTPOEHUS TeTEPOTPOPHON
Y aBTOTPO(HON NIPOKAPUOTUUECKUX KIETOK. MeCTO U poiib IPOKAPHUOT B OMOLIEHO3AX.

Crpoenue u (pyHKIIMOHMpPOBAaHUE dyKapuoTHUecKoi kieTku. Ilma3zmatuueckas memOpaHna (razmanemma). CTpykTypa
MJIa3MaTudeckor MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 TIa3MaTHIeCKyr0 MeMOpaHy: acCuBHbIN (auddy3us, oonerdéHHas
b dy3usi), akTUBHBIHN (MIEPBUYHBINA U BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lomynponuniaeMmocts MeMOpanbl. PaboTa Hatpuii-
KaJIMeBOr0 Hacoca. DHIOIMTO3: MUHOIUTO3, (paroruTo3. Dx3ouuTo3. Kinetounas crenka. CTpykTypa U QyHKIIUU KIETOYHOM
CTEHKH pacTeHUM, rpuooB.

[uromnazma. [{uro3zons. [urockener. JBuxenue nurormiazMbel. Opranousibl KieTku. OqHoMeMOpaHHbIE OPTaHOU/IbI
KJIeTku: sHpomnasmarudeckas cerb (OIIC), ammapar ['onbmxu, JIU30COMBI, WX cTpoeHue M (yHKiIuM. B3auMocssasb
OJIHOMEMOpPaHHBIX OPraHougoB KieTku. CTpoeHHE TpaHyJSIPHOrO peTHKyiyma. Mexanuzm nanpasnenus bOenxog 6 IIIC.
Cunre3 pacTBopuMbIX OeikoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['magkuii (arpanyssipHbIA) SHAOMIA3MATUYECKUI PETUKYITYM.
CekperopHas pynkuus annapara ['onsmxu. Moouguxkayus benxoe 6 annapame I onvoicu. Copmuposxa 6e1kos 6 annapame
Tonvoorcu. TpaHcIOPT BEILIECTB B KJIeTKe. Bakyosu pactutenbHbIX KieToK. Kinetounslii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOUIbl KIETKW: MUTOXOHIPHUM, IJIACTUIbL. [Ipoucxooicoenue Mumoxomopuii u niacmuo.
Cumobuoeenes (K.C. Mepeaickosckuii, JI. Mapeynuc). Ctpoerne u GyHKIIUH MUTOXOHIpUH 1 T1acTu. [lepBudyHbIC, BTOPUUYHBIC
Y CJIOKHBIE MIIACTUBI (POTOCUHTEZUPYIOUINX FYKAPUOT. XIJIOPOILIACTBI, XPOMOILIACTHI, TIEHKOIIACThI BHICIIMX PACTEHUH.

HememOpanubie opranouasl kietku CtpoeHue U (QYHKIMM HEMEMOpPaHHBIX OpPraHOWJOB KIETKU. PuUOOCOMBI.
IIpomesxcymounvie ¢unamenmol. MukpodunameHTol. Axkmunogvle Mukpoguiamernmsi. MplIEUHbIE KIETKU. AKMUHOBbIE
KOMHOHEeHmMbl HeMblueunblx Kiemok. Mukporpybouku. Kierounsiii nentp. CTpoeHue u ABMKEHHUE KT'YTUKOB U PECHHYEK.
Muxkpotpy6ouku 1utoriasmel. Llentpuons. benku, accoyuupoeanmvie ¢ Mukpoguiamenmamu u MUKpPOmMpyOOUKaMU.
Momopnuvie b6enxu.



Snpo. Obonouka sapa, XpOMaTHH, KapuoIIa3Ma, SAPBIINIKH, UX CTpOeHHE U QYHKIUHU. SAepHBIid OENKOBBIN MaTpUKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHNE XPOMOCOM B HHTEp(Da3zHOM snipe. Dyxpomamun u cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. /[unamuxa sa0epHot 060104KU 8 Mumo3se. S0ephblii mpancnopm.

Kinerounsle BkimoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKAPUOT (PaCTUTEIBHOM, dKUBOTHOM, TpUOHOM).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpOEHUE 3yKAPUOTHYECKOU KIETKN», « CTpOEHUE KUBOTHOU KIETKN», « CTpPOCHHE PACTUTEIBHOMN
KIIETKN», «CTpOCHHE MUTOXOHIPUNY, «Snpo», «CTpoeHne NpOKaprOTHIECKON KIETKI.

O0opynoBaHMe: CBETOBOM MHKPOCKOI, MMKpPOIpENapaThl PacTUTENbHBIX, XUBOTHBIX KIJIETOK, MHUKpOMpPENapaThl
OaKkTepUaNIbHBIX KIIETOK.

JlabopaTopHas padora «/3ydueHre CTpOCHUS KIETOK PA3JIMYHBIX OPTAHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBI».

JlaboparopHasi padora «lcciaenoBanue ma3Moan3a U JeIIa3MoIn3a B PACTUTEIBHBIX KIETKaxX).

IpakTnueckasi padora «/3yueHue IBU>KEHUSI IUTOILIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. O0OMeH BelIecTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccuMWIIALNS M JUCCUMUIISIUS — JIBE CTOPOHBI MeTa0oIM3Ma. Tuiibl 0OMEeHa BEUIECTB: aBTOTPOQPHBIN U TeTepOTPO(HBIN.
VYyactue kuciopoaa B OOMEHHBIX Mpolleccax. DHepreruiyeckoe obecrieueHue KieTku: mnpeBpaiieHne AT® B 0OMEHHBIX
npoiieccax. DepMeHTaTUBHBIN XapaKTep peakifii KIeTOYHOro MeTabonu3Ma. GepMEHTHI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M
nevicteusi. Kodepmentsl. OTiauuust (QEepMEHTOB OT HEOPraHUYECKUX KaTaliu3aToOpoB. belku-akTuBaTophl U O€NKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEAKIINI OT Pa3Iu4HbIX (PaKTOPOB.

[lepBUYHBII CHUHTE3 OpraHUYECKUX BeUIECTB B KieTke. DOTOCUHTE3. AHOKCU2eHHbIU U OKCUSEeHHbIU (omocuHmes y
oaxkmeputi. Ceemocobuparowjue nueMeHmsvl U NUSMEHMbl PeaKkyuoHHo2o yeHmpa. Poib XJIOpOIUIaCTOB B Ipoliecce
dotocunte3a. CBeroBas u TemHOBas ¢aszpl. Pomoovixanue, Cs., Cis. u CAM-muner ¢pomocunmesa. TIpoayKTUBHOCTH
(dboTocunTeza. BausiHue pa3zauuHbiX GakTOpOB Ha CKOPOCTh (POTOCHMHTE3A. 3HAUEHHE (POTOCUHTE3A.

XeMocuHTe3. Pa3HoOOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUUUPYIOIIME OakTepuu, Kelne300aKkTepuu,
cepobakTepuu, BOJAOPOIHbIE OaKTeprH. 3HAYCHNE XEeMOCHHTE3a.



Anas’pobnbie opranu3Mbl. Bumsl Oposkenus. [IpomykTel OposkeHHS M UX HCHOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE
MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOJIOTUHU U BO30OYAUTETH OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTallbl dHEpreTuyeckoro oomeHa. [loAroToBUTENbHBINA 3Tam. ['UKOIN3 — OECKUCIOPOAHOE
PaCIIEIJIEHUE TITIOKO3bI.

buonornyeckoe OKuCIEHUE, WK KIETOYHOE AbIXaHuE. POJlb MUTOXOHIpHUI B IpoLeccax OMOJIOTUYECKOTO OKUCIEHUS.
Huknuueckue peakuuu. OkucauTenbHoe pochopuupoBanue. Iuepeus memopanno2o spaouenma npomonos. Cunmesz ATD:
paboma npomounrot AT@-cunmaswel. [IpeumytiecTBa a3poOHOTO MTyTH 0OMEHA BEIIECTB Mepe]l aHaPOOHBIM. DPHEKTHBHOCTH
HHEPreTUUECKOro oOMeHa.

JdemMoHcTpanuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar, 11. Mutuenn, I'. A. 3aBap3us.

Tabmuupr u cxembl: «DoTOCHHTE3», «IDHepreTuyeckuid obmen», «buocunres Oenkay, «CrtpoeHue GdepMeHTay,
«XEMOCHUHTE3.

OOopynoBaHMe: CBETOBOW MHKPOCKON, OOOpYAOBaHHWE [JJsi TNPUTOTOBJICHUS TOCTOSIHHBIX M BPEMEHHBIX
MUKpOIIPENapaToB.

JlaGopaTopHasi padora «/3yueHne KaTaTuTUUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopaTtopnass pabora «M3yuyeHue (QepMEHTATUBHOTO pACIICIUICHHS MEPOKCHAA BOJOPOJa B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padora «CpaBHeHHE MMPOIECCOB POTOCUHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JbIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpManus U peajin3anus eé B KIeTKe

Peaknuu matpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B pEAKLUMSIX MaTPUYHOIO CUHTEe3a. Peanmmzanus
HacJeACTBeHHOW mHpopManmu. [ eHeTnyeckuii Ko, ero cBoiicTBa. Tpanckpunius — matpuunbiii cuate3 PHK. Tlpunammmns:
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTh, aCUMMETPUUYHOCTb. Cospeganue mampuunvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnauus u e€ atansl. Yuactue tpancnoptbix PHK B Onocunrese 0enka. ¥YcnoBus Ouocuntesa 6enka. Konguposanue
aMUHOKHCIIOT. Ponb prbocoM B GrocuHTe3e Oenka.



Cospemennvie npedcmaenenuss o cmpoenuu 2eros. OpraHusalus T'€HOMa y MPOKAapUOT M 3YKapuoT. Perymsuus
AKTUBHOCTHU I'€HOB y npokapuort. ['unoreza onepona (®@. XKakoo, XK. Mano). Morexkynapusie mexanusmvl 9KCHpeccuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomel 2enos. Perynsiys o0OMeHHBIX MpoleccoB B kieTke. Kietounsiii roMmeocTas.

Bupycel — HeksieTouHble (QOpPMBI KU3HM U OONMraTtHele mnapasutbl. CTpoeHHE MPOCTBHIX U CIO0XHBIX BHUPYCOB,
petpoBupycoB, OaktepuodaroB. Kuszneuwnviti yuxn JHK-cooepoicawux eupycos, PHK-codepocawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasda, uHmezpasda.

Bupycurie 3ab6oneBanus yenoBeka, xkuBoTHbIX, pacteHuil. CITN/, COVID-19, conuansHbie 1 MEAULIMHCKHAE TPOOIEMBI.

Buoungopmamuxa: unmespayusi u anaiuz b6oavuiux maccueoé («bigdatay) cmpyxkmypuvix 6uonocuueckux OamnHIX.
Hanomexnonocuu 6 buonoeuu u meouyune. llpoepammupyemole pynxyuu 6eikos. Cnocobvi 00cmasku ieKapcme.

JlemoHCcTpauumn

[Toptpetsr: H. K. Konsuos, . Y. IBanoBcKui.

Tabnuupl u cxeMbl: «buocunTes 6enkay, «I'eHeTnueckuit Koy, «Bupycen», «bakrepuodarmy.

IpakTnueckas padora «Co3nanue MOIEIA BUPYCA.

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Knerounsiét nuki, ero mepuoabl u perynsuus. Muatepdaza u muto3. OCoOEHHOCTH MPOIECCOB, MPOTEKAIOIIUX B
untepdaze. IloaroroBka kierku K jaeneHuto. IlpecuHrermyeckuid  (MOCTMUTOTUYECKHM), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunsiin cunre3 JIHK — permukanus. [Ipunuune perumkanuu JJHK: koMIieMeHTapHOCTD, MOJIYKOHCEPBATUBHBIN
CUHTE3, aHTUnapauienbHocTh. MexanusMm perukanun [JHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u Temomepasa.
XPpOMOCOMHBIN HA0Op KJIETKH — KapUOTHUIM. JIMIIOUIHBIA U TaryIoOuAHBIN HAOOphl XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
ITomoBbIE XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTaguu MUTO3a U MPOUCXOISIINE B HUX Mpouecchl. Tunbel MuTo3a. KapruoknHes U IUTOKUHES.
buonornueckoe 3HaueHUE MUTO3A.

Perynsauust MUTOTHUYECKOTO LIUKIIA KiIeTKH. [[porpaMmMmupyemas kiieTrouHasi TuOesb — aromnTo3.

Kinerounoe siapo, xpomocomsl, GyHKITMOHATBHAS TeHOMUKA. Mexanuzmbl nponugepayuu, oughghepenyuposku, cmapenust
u eubenu knemox. «L{ugpposas knemxay — buoungopmamuueckue Mooenu GyHKYUOHUPOBAHUSA KIEMKU.



JemoHcTpauumn

Tabmuupl 1 cxeMbl: «KU3HEHHBIN UK KIETKW», «Muto3», «CtpoeHue xpomocom», «Perumkanus JJTHK.

ObopynoBaHHe: CBETOBOM MUKPOCKOII, MUKpoIpenapathl: « MUTO3 B KJIETKaX KOPELIKA JIyKay.

JlaboparopHasi pabora «/3ydeHne XpoMoCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaboparopHasi padora «HabnrogeHne MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIHMH OPraHU3MOB

buonornyeckoe pazHooOpazre opranu3MoB. OJHOKJIETOUHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0eHHOCTH CTPOEHUS 1 )KU3HENEATEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu, apxen, 0THOKIECTOYHbIE TPUOBI,
OJIHOKJIETOYHBIE BOJOPOCIIH, IPYTHE MPOTUCTHI. KONOHNAIbHbBIE OPTaHU3MBI.

B3anmocBs3p yacTell MHOTOKJIETOYHOTO OpraHn3Ma. TKaHU, OpTraHbl M CUCTEMBI OpraHoB. OpraHu3M Kak €AUHOE LEN0E.
I'omeocras.

Txanu pacrenuil. Tunsl pacTUTENbHBIX TKaHEH: oOpa3oBaTelibHas, TOKPOBHAs, TPOBOAAIIAs, OCHOBHAs, MEXaHUUYECKAs.
OcoOeHHOCTH CTpOEHMS, PYHKINN U pacloiOKEHNs TKaHE! B OpraHax pacTeHUI.

TKaHW JKMBOTHBIX M 4YEJIOBEKA. THIIBI KMBOTHBIX TKAaHEW: JIIUTEJIMAJIbHAS, COCIMHMTENIbHASA, MBIIICYHAsA, HEPBHAs.
Oco0eHHOCTH CTpOEHHUS, (PYHKIMI 1 pacloyIoKEHUsI TKaHEW B OpraHax >KMBOTHBIX M YEJIOBEKa.

Opransl. BereratuBHble W TeHEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX M YEJIOBEKA.
@OyHKIIMY OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbBIN U
BHYTpPEHHHMU cKeneT. CTpOECHHE U TUIIbI COEIUHEHUS KOCTEM.

JIBi>keHNE OpraHu3MOB. JIBMIKEHHE OJHOKJIETOUYHBIX OPTaHU3MOB: aMEOOUIHOE, KTYTUKOBOE, peCHUYHOE. JIBMXKEeHME
MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MbI U HACTUH. [[BMKEHNE MHOTOKJIETOYHBIX dKMBOTHBIX U YEJIOBEKA: MBIIIIEYHASI CUCTEMA.
Pednexc. CkeneTHble MBIIIIBI K UX padoOTa.

IIntanne opranmsmos. [lornomenue BOABI, YIVIEKHCIOIO ra3a M MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lluTanue
KUBOTHBIX. BHYTpPHUIOJIOCTHOE W BHYTPUKJIETOYHOE mNUUIeBapeHHe. [InTaHue TMO3BOHOYHBIX KUBOTHBIX. OTHemsl
MUILEBAPUTENBHOTO TpakTa. [InimeBapuTenbHble xkene3bl. [ lumeBapurenpHas cucteMa 4eoBeKa.



Jlpixanue opranu3moB. [[pixanue pacrenuit. Jlprxanue ;kuBoTHBIX. Jnd@y3ust ra3os uepes moBepXHOCTH KiIeTku. KoxkHoe
apixanue. JlprxarenpHasi moBepxHOCTh. XKabepHoe u n€rouyHoe AbixaHue. J[pIXaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE YCJIOKHEHHUE CTPOEHHUs JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelIbHAsI CHCTEMa 4YesloBeKa. MexaHusm
BEHTWJISALIMY JETKUX Y NTUI] U MIeKonuTaomux. Perynsanus apixanud. JpixareabHble 00BEMBI.

TpaHcnopT BewIeCTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTEHNN. TpaHCIOPT BENIECTB Y JKMBOTHBIX. KpoBeHOCHAs
cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KUBOTHBIX U yesoBeka. Cepale, KpOBEHOCHBIE COCYIbl H KPOBb.
Kpyru kpoBooOparieHus. DBONIOIMOHHBIEC YCIOKHEHHUS CTPOCHUS KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX )KMBOTHBIX. PaboTa
cepaua u €€ peryssums.

Beinenenue y opranu3MoB. Beiienenne y pacreHnid. Beigenenue y kxuBOTHbIX. COKpaTuTenbHble BakyoJd. Oprassl
BbIIeNIeHHs. PUIIbTpalys, CEKpelusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI padOThl OPraHOB BblAeNeHUS. CBSA3b MOJIOCTU
TeJIa ¢ KPOBEHOCHOM U BBIJICIUTEIBHOM CUCTEMaMu. BeIieeHre y MO3BOHOYHBIX KUBOTHBIX U UesloBeka. [louku. Ctpoenue u
¢yHkuonupoBanue HeppoHna. OOpa3oBaHHE MOUYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allMTa Yy OJAHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuid U LUCTHl MPOCTEUIINX. 3aIIuTa y
MHOTOKJIETOYHBIX pacTeHuid. Kytukyna. CpeacTsa macCUBHOW M XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M MX MpPOM3BOJIHBIE. 3alllUTa Opranu3Ma ot OosiesHell. UMMyHHas
cucremMa yesnoBeka. KiIeTouHblil 1 TyMOpalibHbI UMMYHUTET. BpoXk1EHHBIN U TPUOOPETEHHBIN CIeUPUIECKUN UMMYHUTET.
Teopus kionanpHO-cenektuBHoro ummynurera (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocmamuTtenbHble OTBETHI
Oopranu3moB. Posib BposkIEHHOTO NMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€eBaHUM.

PaznpaxumMocCTh 1 perynsinus y Opranu3mMoB. PazaqpakuMocCTh y OJHOKIIETOYHBIX OPraHU3MOB. Takcucel. Pa3npaxkumocTtsb
U PETYJSLMS Yy pacTeHH. POCTOBBIE BENIECTBA U MX 3HAUEHUE.

HepBHas cucrema u pedrekropHas peryjsiuus y >KMBOTHBIX. HepBHasi cuctema u e€ OTAeNbl. DBOJIIOLHUOHHOE
YCIIO)KHEHHUE CTPOCHMSI HEPBHOW CHUCTEMBI Y >KMBOTHBIX. OTAENbl TOJOBHOIO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Peduiekc u
pednexropHas ayra. bezycinoBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHast peryisius ¥ 3HAOKPUHHAsA CHCTEMa JKMBOTHBIX M 4YesoBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U MX
ropMoHsl. JleiicTBue ropMOHOB. B3auMOCBsI3b HEPBHOM U HIOKPUHHOI cucTeM. [ unotaiamo-runodusapHasi CucTeMa.

JemMmoHCcTpanumn



IToptpert: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOUHbIE Bomopociany, «bakrepum», «IIpocreiimmey,
«Oprasbl IIBETKOBBIX pacTeHUiD», «CUCTEMBbl OPraHOB MO3BOHOYHBIX KUBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX),
«Tkanu pactenuitn, «KopHeBbie cuctembl», «CTpoeHue credis», «CTpoeHue JUCTOBOM MIACTUHKWY, « TKaHU dKUBOTHBIXY,
«Ckener yenoBekay, «llumeBaputensHas cuctema», «KpoBeHocHas cucrema», «/lpixarenpHas cucrema», «HepBHas
cuctema», «Koxay», «Mplmednas cucrema», «BpiaenurenpHas cucteMa», « JHIOKpUHHAs cucteMayn, « CTpOEHHE MBIIIIBDY,
«mmynurer», «KumednonosnoctHeie», «Cxema MUTaHUs pacTeHui», « KpOBEHOCHBIE CHCTEMBI O3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue rufpb», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHue 10K AeBOro uepssi», «HepBHas cucreMa pbioy, «HepBHast
cucrema JArymkm», «HepBHas cucrema mnpecmbikaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cucrtema
MJIeKonuTamux», «HepBHas cucteMa yenoBekay, «Pediaekcy.

OOopynoBaHue: CBETOBOM MHUKPOCKOII, MHKpPOIIpPENapaThl OJHOKJIETOYHBIX OPraHMU3MOB, MHUKpPOIIpENaparbl TKaHEM,
PaKOBHUHBI MOJLTIOCKOB, KOJUIEKIIMUA HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUISIPbl KOMHATHBIX PACTEHUM, TepOapuu pacTeHUN
pa3HBIX OTJIEJIOB, BIaXXHbIE IPENaparhl )KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKIIMA O€CIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET
4esioBeKa, 00opyIoBaHUE ISl JEMOHCTpAIMM MMOYBEHHOTO M BO3IYLIHOTO NMUTAaHUS PAaCTEHUH, pacllelUIeHHs Kpaxmala U
O€JIKOB MO/ IeCTBUEM (PEPMEHTOB, 00OPYIOBAHUE SISl IEMOHCTPAIIMH OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX,
MEXaHU3Ma JIbIXaTeJbHbIX JBUKEHUN, MOJIENI TOJJOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEel pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlabopaTopHas padora «/3ydeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMmHoOkeHUe M pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOKEHHUSI OpPTraHU3MOB: Oecrofioe (BKJItoUas BEreTaTMBHOE) U MOJoBoe. Buabl 0ecrnonoro pa3MHOXKEHHUS:
MOYKOBaHUE, CIOPYJIALMS, pparMeHTalus, KJIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBeie kieTku, win rameTtsl. Meiio3. Ctanguu Meiio3a. [loBeneHne xpomocoMm B MeHoO3e€.
Kpoccunrosep. buonorudeckuii cMbICII MeH03a U TIOJIOBOTO Ipoliecca. Meio3 U ero MeCTo B dKHW3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapossiiieBoe pa3Butue. ['ameTorenes y >kuBOTHBIX. [1osi0BBIE 3kee3bl. OOpa3oBaHuE U Pa3BUTHE MOJOBBIX KJIETOK.
CnepMmarorenes u oorete3. CTpoeHHe MOJOBBIX KIETOK.



OmnoAoTBOpEeHHE W 3MOPHUOHAIIBHOE pPa3BUTHE >KUBOTHBIX. CHOCOOBI OMIOJOTBOPEHUS: HAPY>KHOE, BHYTPEHHEE.
[TapTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU OpraHu3mMoB. Mopgozenes —
00HA U3 21a8HbIX NPobaem smbpuonocuu. Konyenyus mopghozenos u mooenu mopghozenesa. Ctaauu SMOpHUOTeHe3a KUBOTHBIX
(ra mpumepe nsarymkn). [[pobaerue. Tunsl npobneHus. [Jemepmuruposantoe u Hedepmunuposanuoe opooaenue. bnacmyna,
munsl 61acmyn. OCOOEHHOCTU APOOJEHUS MIICKONMUTAIOMIMX. 3apOJIbIIIEBbIC JUCTKUA (TacTpyJisiius). 3aKiajgka OpraHOB U
TKaHEl W3 3apoAbILIEBBIX JIMUCTKOB. B3auMHOE BIIMSAHHME YacTel pa3BHBAIOLIErocs 3apojbllia (3MOpHOHANbHAS WHIIYKLIHS).
3aknazika rjiaHa CTPOCHHUS >KMBOTHOTO KakK pe3yJbTaT HepapXUUECKUX B3aUMOJICHCTBUN reHOB. BiiusHue Ha sMOpHOHATIBLHOE
Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKPY>KAIOIIEH CPEJIb.

Poct u pa3zButue xxuBoTHbIX. [locTaMOproHansHbIN iepuo. Ilpsmoe u Henpsimoe pazButue. Pazputue ¢ Metamopdo3om
y O€CIO3BOHOYHBIX W TO3BOHOYHBIX >KMBOTHBIX. bHOJIOrMyeckoe 3HA4YeHHE MPSAMOTO M HENpsIMOrO pa3BUTHS, HX
pacrpocTpaHeHue B Ipupoje. Tumbl pocTta KUBOTHBIX. DaKTOpPbl PEryJAlMU POCTAa KUBOTHBIX M uenoBeka. Cranun
MOCTAMOPHUOHAIBHOTO PAa3BUTUSI Yy KUBOTHBIX M 4YenoBeka. [lepuoabl oHTOoreHe3a uenoBeka. CTapeHHEe W CMEpPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pa3smHuoxxenue u passutue pacreHuid. ['ametodut u cnopodur. Meiio3 B )Ku3HEHHOM IHMKJE pacTeHuil. OOpa3oBaHue
CIop B mpolecce menosa. ['amerorene3 y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BOMHOE
OILJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. O0pa3oBaHUe U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISALAA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanumn

[Toptpetst: C. I'. Haamun, X. [lInemas.

Tabmuupr u  cxembl: «BeretaTuBHOe pa3MHOXeHHE», «Tumbl Oecnosioro pa3MHOXKEHUs», «Pa3MHOXeHHe
XJaMUJIOMOHAb», «Pa3MHOXKeHUE 3BIJIEHb», «Pa3MHOXeHHE THIPbDY, «Menosy», «XpoMocombl», «l'aMeToreHesy,
«CtpoeHue SIMIEKIETKN U criepMaTo3ouia», «OCHOBHbIE CTaJiMM OHTOTreHe3a», «IIpsiMoe u HenpsiMoe pa3Butue», «Pazputue
Maiickoro xykay, «Pa3utue capaHum», «Pa3BuTue nArymku», «J[BoliHOE OIIOAOTBOPEHUE Y LIBETKOBBIX PACTEHHI,
«CTpoeHue ceMsiH OAHOJIONbHBIX U JIBYAOJbHBIX pacTeHUi», « KU3HEHHBIH UK MOPCKOM KamycTbl», « KU3HEHHBIA UK
MXa», «JKM3HEHHBIN LIUKJI TAIOPOTHUKAY, «/KU3HEHHBIN IUKII COCHBD.



O6opynoBaHHe: CBETOBOM MHMKPOCKON, MHUKpPOIpENapaThl SHIEKICTOK U CIEepMaTo30MA0B, Mojeib «L{ukim pasButus
JATYIIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenaparTax».

IIpakTnueckasi padora «BbIsIBICHUE TPU3HAKOB CXOACTBA 3apO/IBIIIEN TO3BOHOYHBIX JKUBOTHBIX Y.

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eneTuKa — HayKa 0 HACIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS U pa3BUTUSL T€HETHKM Kak Haykh. Pabotel I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUECTBEHHBIX yu€HbIX B paszButuu renetuku. Paborsr H. K. Kombrosa, H. 1. Basunosa, A. H. benozepckoro, I'. .
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TMOHATUS W CUMBOJBI. ['OMOJIOrMYHBIE XPOMOCOMBI, AJUIEIBHBIE TEHBI, AIbTEPHATUBHBIC
MPU3HAKH, IOMUHAHTHBIN U PEECCUBHBIN IPU3HAK, TOMO3UT0Ta, F€TEPO3UTOTa, YUCTAsl JIMHUSA, THOPUIbI, TEHOTHUII, (DEHOTHII.
OcHOBHBIE METO/bl TEHETUKH: THOPUAO0IOTMUECKUM, TUTOJIOTUUECKHI, MOJIEKYISIPHO-TE€HETUUECKUIA.

JdeMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H. benozepckuit, I'. JI. Kapneuenko,
0. A. ®ununuenxo, H. B. Tumodees-PecoBckuii.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKWY, «CXEeMbl CKPELIUBAHUSD.

JlaGopaTopHnasi padora «JIpo3oduia kak 00bEKT TeHETUUSCKUX HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuiBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €AMHO0Opa3usi TMOPUAOB MEPBOrO IMOKOJIEHUS.
[IpaBuno nomuuHupoBanus. Bropor 3akoH MeHaens — 3aKOH paclICIUIEHWsT IPU3HAKOB. llATONOrHMYecKre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4ucTOThl raMer.

AHnanuzupyroniee ckpemrBanue. [I[pomMexxyTouHbIN XapakTep HaclieqoBaHUs. PaciienieHne Npu3HakoB MPU HETOJIHOM
JOMUHHPOBAHNH.

HuruOpuaHoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHUCHUMOTO HACJEAOBAHHUS IPU3HAKOB.
[uTonornyeckue OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUS.



CueruieHHoe HacnenoBanue npusHakoB. Pa6oter T. Moprana. CuernsieHHOe HacieIoBaHHE T€HOB, HApYIIICHHE CICTUICHUS
MEXK]ly TeHaMU. XpOMOCOMHAasl TEOPHUS HACIEICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXaHU3M OINPEIEIICHUS M0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U
reTepOraMeTHbIN MoJl. I'eHeTn4yeckas: CTpyKTypa MOJ0BbIX XpoMocoM. HacenoBanue npu3HakoB, CHETIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. llnenoTponuss — MHOXKECTBEHHOE ACHCTBHE TeHAa. MHOXKECTBEHHBIM aAJUICIIA3M.
B3aumoneiicTBrue HearenbHbIX reHoB. KommieMentapuocts. Onucras. [lonmumepus.

['eHeTnYeCcKuil KOHTPOJIb PA3BUTHS PACTEHUI, 5)KUBOTHBIX U YEJIOBEKA, a TAK)KE (PU3UOIOTHUECKHX MTPOLIECCOB, TOBEICHUS
U KOTHUTUBHBIX (QyHKIMMA. ['eHeTHUecKne MeXxaHu3Mbl CUMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U
«XO3SIMH — MHKpPOOHOMY». ['eéHeTHYeCcKHue acmeKThl KOHTPOJIS UM W3MEHEHUS HacleACTBEHHOW WMHGOpMAIMU B MOKOJICHUSIX
KJIETOK U OPraHU3MOB.

JemoHCcTpauumn

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

Tabmuupr u cxembl: «llepBwiii u BTOpod 3akoHbl Menpaens», «Tperuir 3akoH MeHnens», «AHAIU3UPYIOIIEE
ckpeniuBanuey», «Hemonnoe noMmunupoBanuey, «CleIIeHHOE HaclieJOBaHUE PU3HAKOB Y Ip030puibl», «[ €HeTHKa T0JIay,
«Kapuotun ugenosekay, «Kapuorun apozodunsiy, «Kapuotun ntuis», « MHOKECTBEHHBIN ajienu3m», «B3auMoaencTeue
TEHOBY.

ObopynoBanue: MoJedb JUIsl JEMOHCTPALMA 3aKOHOB €IMHO00pa3us rMOpHUIOB MEPBOTO MOKOJICHUS U PacCIIETICHUs
MIPU3HAKOB, MOJENb ISl JEMOHCTpPAalMM 3aKOHA HE3aBMCUMOI'O HACIIENOBAHUS IMPU3HAKOB, MOJECIb JJs JAEMOHCTpPALUU
CLEIUIEHHOTO HACJIEA0OBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3zodunay.

IIpakTuyeckas padora «/3ydyeHue pe3yapbTaToB MOHOTHOPUIHOTO CKPEUIUBAHUSA Y IPO30(DUIIBI».

IIpakTuyeckas padora «3yueHue pe3yabTaToB AUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(PUIBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue renotuna u cpenasl npu popmupoBannu (enotuna. M3meHYMBOCTH npu3HakoB. KadecTBeHHBIE U
KOJINYECTBEHHBIE MPU3HAKU. BUIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanronHas n3MeHYUBOCTb. Posib cpenbl B popMupoBaHUU MOIM(DUKATMOHHON n3MeHYrBOCTH. Hopma peakiyu
npu3Haka. Bapuannonusiii psin u BapuanunoHHas kpusas (B. Moranncen). CoiicTBa MoaU(pUKAIIMOHHOM U3MEHUNBOCTH.



I'enoTunuyeckass U3MeHUUBOCTh. CBOMCTBA T€HOTUIIUYECKON M3MEHUUBOCTH. BUBI Tr€HOTUTIMYECKON M3MEHUYUBOCTH:
KOMOWHATUBHAs, MyTaI[MOHHAS.

KomOunHaTtuBHas W3MEHYMBOCTh. Meio3 M MOJOBOW IMpollecC — OCHOBAa KOMOMHATHBHOM HW3MEHYMBOCTH. Poib
KOMOMHATUBHON M3MEHUYMBOCTHU B CO3JJaHUU T€HETUUECKOT0 Pa3HOOOpa3us B peiesiax OJHOro BUAA.

MyTaluoHHasi U3BMEHYUBOCTh. Bupl MyTaruii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U UHAYIIUPOBAHHBIC
MyTaluu. SaepHble U UMUTOILIa3MaTHyeckue MyTtanuu. CoMaTHYeCKHe W TMOJOBble MyTaluu. [IpuyuHbI BO3ZHMKHOBEHUS
MyTaluii. MyTareHsl 1 UX BIMSIHUE HA OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX PSIIOB
B HacneAcTBeHHOM n3MeHnunBocTu (H.M. BaBumnoB). BHesiiepHas ©13MEHYMBOCTh M HACIIEICTBEHHOCTb.

Dnuecenemura u dNUSEHOMUKA, POJIb dNUSEHEMUYECKUX (aKmopos 8 HACIeO08aAHUU U USMEHYUBOCMU (DeHOMUNUYECKUX
NPUHAKOB Y OP2aAHU3IMOB.

JemoHCcTpauun

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

Tabnuubl u cxeMbl: «Buabl ”3BMEHUUBOCTIY, «MoauduKaIMoHHass U3MEHUYUBOCTHY, «KOMOMHATUBHAS N3MEHUYHUBOCTHY,
«Meiio3y, «OmnomoTBopeHney, «I 'eHeTHYecKue 3a00JIeBaHUs YeIoBeKay, « Buasl MyTammii.

OOopynoBaHue: KMBbIE U TrepOapHble 3K3eMIUIAPbl KOMHATHBIX pPAacTeHUW, pUCYHKH ((oTorpaduu) >KUBOTHBIX C
Pa3IMYHBIMU BUJAMH U3MEHUUBOCTH.

Jlaboparopnasi pabGora «JVccnenoBanue 3aKOHOMEpPHOCTEH MoOaU(MUKAIMOHHONW u3MeHuYnBOCTH. [locTpoeHue
BapPUALMOHHOTO PsAJIa U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Mytauuu y 1po30(uisl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeka

Kapuotun uenmoBexka. MexayHapoaHas MporpaMma HMCCIEIOBaHUA T€HOMa 4YejoBeKa. MeToIbl M3YyYeHUsI T€HETUKH
YeJIOBEKA: TCHEAIOTHMYECKUH, OJNW3HEIOBBIA, IMUTOTCHETUYECKUH, MOMYJSIIITUOHHO-CTATUCTUICCKUNA, MOJICKYJISIPHO-
reHeTnueckuii. CoBpeMEHHOE OMpPEAEICHUE T'eHOTHUIIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomorsto [1I[P-ananuza. HacneactBennsie 3a00eBaHus yesioBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HU uesioBeka. bose3Hu ¢
HACJICJICTBEHHOM MPEIPacloIOKEHHOCThIO. 3HAYCHUE MEIMIIMHCKON T€HETUKHU B MPEAOTBPALICHUH U JICUCHUN T€HETUYECKUX



3a00eBaHUH YeoBeKka. MeanKko-TeHeTHIeCKoe KOHCYIbThupoBanue. CTBOJOBBIC KIIETKH. [[OHATHE «T€HETUYECKOTO TPy3ay.
DTUYECKUE ACTIEKTHI UCCIEAOBAHUM B 00JIACTU PEJAKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (pakTOphbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UUECKOMY M XUMHUUYECKOMY 3arps3HEHUIO
OKpyXarouien cpenpl. ['eHeTndeckast npeapacnoyio)KEeHHOCTh YEJIOBEKA K MAaTOJIOTHSM.

JdemoHcTpanumn

Tabnumpl 1 cxembl: «Kapuotun uenoBekay, «MeToAbl U3yUEHHs] TEHETUKU 4YelioBeKa», «['eHeTnueckue 3a0oseBaHus
YEJIOBEKAY.

IpakTnueckasi padora «CocTaBieHUE U aHATIU3 POJOCIOBHOW.

Tema 15. Cesnrekuiusi opraHu3zMoB

JloMecTukanuss W CeJeKIMs. 3apoXIACHHUE celeKunn u goMectukauumu. Ydyenue H. WM. BasumioBa o IleHtpax
MIPOUCXOKICHUSI U MHOT000pa3usi KyJIbTypHBIX pacTeHu. PoJib cenekiuu B co3JaHuu COPTOB paCTEHUMN U MOPOJI )KUBOTHBIX.
Copr, nopojia, mTaMM. 3aKOH TOMOJIOTHYECKUX PSAIOB B HacleACTBEHHOW n3MeHunBocTy H. Y. BaBuiioBa, ero 3HaueHue st
CEJICKIIMOHHOM padoTHhI.

Meronapl CeneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOp: MAacCOBBIM M MHAMBUAYAJIbHBIN. DTambl KOMOWHAIIMOHHOM
cenekiuu. McnpiTanue mpou3BoguTeNaed mo moToMcTBy. OTOOp MO T€HOTUNY C MOMOIIIBIO OLIEHKH (PEHOTHIA MOTOMCTBA U
0oTOOp 1O reHOTHUITy ¢ ToMoIIbio anam3a JIHK.

HckyccTBeHHBIN MyTareHes3 Kak METO]1 CEJIEKITMOHHOM paboThl. PaguanimoHHbI U1 XUMAYECKUM MyTareHe3 Kak MCTOUHUK
MyTallu# Y KyJIbTYPHBIX ()OPM OpraHu3MoB. Vcrioap30BaHe TEHOMHOTO PEAAKTUPOBAHUS U METOI0B pekoMOnHaHTHBIX JTHK
IUIS1 TIOJTYYEHUSI ICXOJAHOTO MaTepuana JJjisl CEJICKIINH.

[Tonyuenune nonumiaonoB. BHyTpuBHmoBas ruOpuan3anus. BIW3KOPOACTBEHHOE CKpEIIMBAHUE, WIM WHOPHUIUHT.
HepoacTBenHoe ckpemuBaHue, Wi ayTOpuauHr. ['erepo3uc u ero npuyuHbl. Vcmosib30BaHHE reTepo3uca B CEJICKIUU.
Otnanénnas rubpuausamus. [lpeomonenne Oecruiognsi MEXKBHIOBBIX THOPUIOB. JIOCTMDKEHHS CEJEKIMM PACTCHUA U
KUBOTHBIX. « 3€1E€HASL PEBOTIOYUSY.

CoxpaHeHre U U3y4YeHUE T'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN M UX JUKUX POAUYEH JIsI CO3JaHMSI HOBBIX
COPTOB U TUOPHUIOB CEIIbCKOXO3SUCTBEHHBIX KYJIBTYp. M3yueHue, coxpaHeHue u ynpasieHue 2eHemuyecKuMu pecypcami
CeNbCKOXO3AUCMBEHHBIX U NPOMBLCA0BBIX HCUBOMHBIX 8 YEJISAX VIVYULCHUS CYULeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U



KpOCcos8, 8 moM 4ucie ¢ NPUMEHEeHUEeM COBPEMEHHBIX MEeMO008 HAYYHBIX UCCIe008AHUL, NePeoo0s8blX Uoeli U NePCneKmuUeHbIX
MexXHOI02UU.

JdeMoHcTpanuu

[Toptpetsl: H. 1. BaBunos, U. B. Muuypum, I'. [. Kapnieuenko, I1. I1. JIykesinenko, b. JI. Actaypos, H. bopnoyr, . K.
benses.

Tabnuipl U cxembl: «lIeHTpBl TPOUCXOKACHUS U MHOTO00pa3us KyJIbTYPHBIX PacTEHUI», «3aKOH TOMOJIOTHYECKHUX
PSAZIOB B HACJIEICTBEHHOM MU3MEHUYUBOCTIY, «MeToabl cenekiuny, «OTnanéHnas ruopuanzanus», «MyTareHes».

JlaGopaTopHasi padora «/3yueHre COPTOB KYJbTYPHBIX PACTEHHUI U OPOJ JOMAIIHUX KUBOTHBIXY.

JlaGopaTopHas padora «/3ydueHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHUI.

Ircekypeusi «OCHOBHBIE METOAbI M JIOCTMIXKEHMSI CEJICKIIMM PACTEHUN M >KMBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO,
MJIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO35SHCTBO, B JaOOpPaTOpPHIO arpoOyHUBEPCUTETA WIIH
HAy4HOTO LIEHTPA)».

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAs OMOJI0TUS

OOBEKThI, HCMOJB3yeMble B OUOTEXHOJOTHHM, — KJIETOUYHBbIE W TKAHEBbIC KYJIbTYPhl, MHUKPOOPTAaHU3MBI, HX
XapakTepucTuka. TpaauliMOHHAs OWOTEXHOJIOTHS: XJIeOONeUYeHue, MOJyYeHUE KUCIOMOJIOYHBIX NPOJIYKTOB, BUHOJIEIHE.
Muxkpobuonoruyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHMYECKUX TexHojorui. I[IpomsBoacTBo Oelika, aMUHOKHUCIOT U
BUTaMHUHOB.

Co3maHne TEXHOJIOTMA W WHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHEHHUSI M KOHCTPYUPOBAHUSI T€HOMOB C IIEJBIO
MOJTYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB, COJIEPKAIUX HE BCTPEUAIOIIUECS B IIPUPOJIe OMOCHHTETUUECKUE My TH.

Knerounast umkenepusi. MeToasl KylabTypbl KJIETOK M TKaHEH pacTeHHil U >XKMBOTHBIX. KpuoOGanku. ComaTuueckas
rudopuau3anmsi W CcOMaTUYecKuid sMmOpuoreHe3. Mcmonp3oBaHWE TaruIOWJOB B CENEKIMU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX aHmumein. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX aHmumen 6 meouyute. VIckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SIMUEKIETOK M KJIOHHUPOBAaHHME >KUBOTHBIX. METOJ TpaHCIUIAaHTAUMM SJI€p KIETOK.
Texnonoeuu 0300po6nenus, KyabmusUpo8aHus U MUKPOKIOHATbHO20 PASMHONCEHUSL CEbCKOXO03AUCTNEEHHBIX KVIbMYD .



XpoMOCOMHAass M TeHHas HHKEeHepus. VICKyCCTBEHHBIA CHHTE3 T'€Ha M KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK.
Co30aHue mpanceeHHbIX op2anHu3mos. JIoCTUKEHUS U MEePCIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUU. DKOJOTUUECKUE U
ATUYECKHE TPOOIeMbl FTEHHOW MH)KEHEPUH.

MenunmHckue OuorexHonoruu. Iloctrenomuas mudgpoas menunuHa. ITIP-auarnoctrka. MeTtaGonOMHBIM aHAIN3,
T€HOLICHTPUYECKUN aHAIN3 MMPOTEOMa YEJIOBEKA JJIsl OLIEHKU COCTOSHUS €r0 310pOBbs. MCcnoyib30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas tepanusi paka. 3D-OmommxeHepus s pa3pabOTKu (YyHAAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH,
CO37aHMsI KOMIUICKCHBIX TKaHEW COYETAaHNEM TEXHOJIOTHI TPEXMEPHOTO OMOTIPUHTHUHTA U cKadPomauHTa 11 pereHus 3a1aq
[IEPCOHATU3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IIeJbI0 OOecredeHus: KOMOMHHPOBAHHOW 3amuThl oT Bo30Oyautenedn OPBU,
YCTAaHOBJICHHE MOJICKYJISIPHBIX MeXaHu3MOB (pyHkunonupoBanusi PHK-conepxkamiux BUpycoB, BBI3BIBAIOIIUX 0CO0O0 OMACcCHBIC
3a0071€BaHuUs YEIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabnuup! u cxemsl: «Vcnoip30BaHe MUKPOOPTAaHU3MOB B ITPOMBIIINIEHHOM MTPOU3BOICTBEY, «KileTOuHAas HHKEHEPUS»,
«I'eHHast THKEHEPU».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTUM.

IIpakTnuyeckas padora «llonmyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKckypeusi «BUOTEXHOJOTUS — Ba)KHEWINAsh MPOU3BOJAUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)».

11 KUIACC

Tema 1. 3apo:kneHue u pasBuTHE IBOJTIOLUOHHBIX NPEACTABJICHUH B OMOJIOTMH

OpomonronHas Teopus Y. [lapBuna. [Ipennocsiiku BO3HUKHOBEHUS AapBUHM3MA. JKU3Hb U Hay4YHas 1eATeIbHOCTh Y.
JlapBuHa.

JBroxymue cwibl 3Bomonuu BuaoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTb Pa3MHOXEHUS OPraHW3MOB,
HaCJIeICTBEHHAs! U3BMEHUMBOCTb, O0ph0a 3a CyIlleCTBOBAHUE, €CTECTBEHHBIA U UCKYCCTBEHHBINA OTOOD).



Odopmierne cuaTeTaeckoi Teopuu 3omonnu (CTI). HelitpansHas Teopust sBororiuu. CoBpeMeHHast YBOJTIOIIMOHHAS
Ouonorus. 3HaueHue BOJIOLMOHHON TEOPHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, K. Kroswe, U. lapsun, C. C. UerBepukos, 1. U.
[[Imaneraysen, Ix. Xonnenn, /. K. benses.

Tabmuupr u cxemsl: «Cucrema xuBod npuponbl (o K. Jlunuew)», «JlectHuna xuBbiX cymectB (no Jlamapky)y,
«MexaHu3M (GOpMHUpPOBaHUSI MPUCIOCOONEHUN y pacTeHHil W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapmipyra
nyremectsuss Y. [apsuna», «Haxomku Y. [JlapBuna», «®opmbl 00prObI 3a cyiiecTtBoBanue», «llopoasl romybei,
«MHoroo6pasue KyJIbTypHBIX (GOopM KarmycThl», «I1opoibl ToMaNIHUX KUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BUOB (110 Y.
HapBuny)», «Cxema COOTHOWIEHUS IBHKYIINX CHII 3BOJIIOLMIY, « OCHOBHBIE MTOJOXKEHUS CHHTETHYECKOW TEOPUU IBOTIOLIUN.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsauust kKak saeMeHTapHas equHuna dBoonud. CoBpeMeHHbIE METOJIBI OIIEHKA T€HETHUYECKOro pa3HoOoOpasus U
CTPYKTYpbl Tomyisinuid. VI3MeHeHue TeHO(OHJa TMOMYNSIUU KaK JJIEMEHTApPHOE SBOJIOIMOHHOE SBJIICHHE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (DaKTOphl (ABMKYIIME CHIIBI) 3BOMIOUMU. MyTauuoHHBIN mpouecc. KoMOMHATUBHAS W3MEHYHMBOCTD.
Hpeiid reHoB — ciydaiiHble HEHANpPAaBJICHHbIE U3MEHEHUsl YacTOT ajulesield B momyssauusax. Oddext ocHoBarens. Iggexm
boymoLi0uHo20 copaviuuka. CHUdMCEHUe 2eHemUYecKo2o pa3Hoodpasus: npudunsl u cieocmeus. Ilposenenue sghgpexma opetigha
2eH08 8 Ooabwiux u manvlx nonyaayusx. Murpamuu. M3zomsmus nomynsiiuid: reorpaduyeckas (IIPOCTPAHCTBEHHAs ),
Oounonoruyeckast (penpoyKTUBHAS).

EcrectBennbiii oT00p — Hampapisomui (aktop dBogonud. DOpMBI  €CTECTBEHHOTO OTOOpa: JBUKYIIUH,
CTAOMIM3HUPYIOMNKM, paspbiBatonuil (Au3pynTuBHbINA). [lonoBoit oTOOp. BO3HUMKHOBEHHWE U DBOJIOLUS COLMAIBHOTO
MOBEJICHUS 'KUBOTHBIX.

[IprcnocoO0aeHHOCTh OPraHU3MOB KakK pe3yJbTaT MUKPOAIBOJIIOLNU. BO3ZHUKHOBEHHE PUCIIOCOOICHUN Y OPTaHU3MOB.
Apomopdo3bl U uanoanantauuu. llpuMepbl NpUCIOCOOJIEHUN y OpPraHu3MoB: Mopdoiorudyeckue, (QU3n0IOrHYecKue,
OnoxumMuyeckue, nopegeHueckne. OTHOCUTENbHOCTh TPUCTIOCOOIEHHOCTH OPraHU3MOB.



Bun, ero kputepuu u cTpykTypa. Bunoo6pasoBanue kak pe3ynbTaT MUKPOIBOMIONMH. M30msimst — Kimo4eBoid (akTop
BunooOpazoBanus. Ilytm m cmocoObl  BHIO0Opa3oBaHMs: ajiomarpudeckoe (reorpaduyeckoe), CHUMITATPUIECKOE
(9KOJIOTMYECKOE), KMTHOBEHHOE» (MOMILIONAN3as, THOpUu3aius). IUTeTbHOCTh 3BOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usi.

Ponb sBOMIOIIMOHHOM Ononoruu B pa3paboTke HAyYHBIX METOJOB COXpaHEHHUs OHMopa3zHooOpa3us. MUKpPOIBOIIONUS U
KODBOJIIOLINA MTAPA3UTOB U UX X0351eB. MexaHn3Mbl (POPMHUPOBAHHS YCTOWYMBOCTU K AHTHOMOTHUKAM U CIOCOOBI O0pHOBI C HEl.

JdemoHcTpauun

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

TaOmups! u cxembl: «MyTallmoHHasE U3BMEHYMBOCTHY, «[lomyssIIMOHHas CTPYKTypa BUAa», «Cxema MposIBICHUS 3aKOHA
Xapau—BaiinOepra», «BHKylmue CHIIBI 3BOJIOLHW», «DKOJIOTMYECKas H3OJSLUS TOMYJSAIUI CeBaHCKON Qopenny,
«I"eorpaduueckast U301 JIMCTBEHHUIIBI CHOUPCKON U JINCTBEHHUIIBI 1aypcKoi», «IlomysiiiMOHHbIE BOJHBI YHCIEHHOCTH
XUILHUKOB U KepTB», «Cxema AeMCTBUs €CTECTBEHHOr0 0TO0pa», «PopMbl 60pHOBI 3a CylecTBOBaHUE», «HyCcTpuabHbIi
MenaHu3Mm», «KuBble wuckonaemeie», «IIOKpOBHTENBCTBEHHAsI OKpacka KUBOTHBIX», «lIpemympexnaromas oxpacka
KUBOTHBIX», «Du3nonornyeckue ananrtanun», «[IpucrnocobieHHOCTs OPraHU3MOB M €€ OTHOCHUTEIBHOCTHY, «Kpurepuu
BUaa», «Bunbi-aBoliHuku», «CTpykTypa Buaa B mnpupoae», «CmnocoObl BumgooOpazoBanus», «leorpaduyeckoe
BHUJ1000pa30BaHue TPEX BUIOB JIAHJBIIICH», « DKOJIOTMUYECKOE BUI000pa30BaHKNE BUIOB CUHUILD, «[loaumuionasl pacTeHuii»,
«KamycTHO-peieuHbIil THOPHUIY.

ObopynoBanue: repbdapuu pacTeHM, KOJUIEKIMM HACEKOMBIX, Uydesia NTHULl M 3Beped ¢ MNpUMepamMH pPa3IUYHBIX
MPUCIIOCOOJICHH, YyUesa NTHILl U 3BEPEeU pa3HbIX BUAOB, repOapuu pacTeHU OJM3KUX BUOB, 00PA30BABIIUXCS Pa3TUYHBIMU
croco0amu.

JlaGopaTopHasi padora «BbIsBIeHHE U3MEHYUBOCTU Y 0COOCH OHOTO BHUIAY.

JlabopaTopnas pabdora «IIpucnoco0ieHnst opraHu3MOB U UX OTHOCUTEJIbHAS 11eJIeCO00Pa3HOCThY.

JlaboparopHnasi pa6ora «CpaBHEHHE BHIOB 110 MOP()OTOTHUIECKOMY KPUTEPUION.

Tema 3. Makpo3Boouus U eé pe3yabTaThbl

Meroabl u3zydueHus makposBoJitonuu. [laneoHTonornyeckue MeroAbl u3ydeHus 3Bostonuu. llepexonnbie GopMbl U
bunoreHeTUYECKUE PAII OPTaHU3MOB.



buoreorpaduyeckue Meroabl wuszydeHus osBomouuu. CpaBHeHue ¢GIOpsl W (ayHbl MaTepUKOB U OCTPOBOB.
buoreorpaduyeckue obmactu 3emnn. Buapl-oHAEMUKA U PEITUKTHI.

OMOpPHOJIOTMYECKHE W CPAaBHUTEIbHO-MOP(OIOTUYECKUE METOJbl HM3YUYEHHUs SBOIIONWU. ['€HeTHuecKrue MEXaHU3MBI
ABOJIIOLIMM OHTOTE€HE3a U MOSIBJICHUS 3BOJIIOIMOHHBIX HOBIIECTB. | 'OMOJOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyanMMeHTapHbIE
OpraHbl ¥ aTaBU3Mbl. MOJEKYJISPHO-TEHETHYECKHE, OMOXMMUYECKHE M MATeMAaTUYECKHUE METOJbl M3Y4YEHHS 3BOJIOLHUU.
["omonoruynsie renbl. CoOBpeMeHHbIE METO/IbI TOCTPOCHHS (PHIIOTEHETHUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLUS TEHOMOB.

OO6mre 3akOHOMEpHOCTH (MpaBuiia) ABOMOIUU. [Ipunyun cmenwvt @ynkyuti. HeoOpaTUMOCTh 3BOMIONUU. AN TUBHAS
panuanys. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUU.

JlemoHCcTpauumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosmep, 3. ['ekkensb.

TaGmumpsl 1 cxembl: «PUIOTEHETUYECKUI P Jomaan», «ApXeonTepuKc», «3Bepo3yonlie amepby, «Cterouedanby,
«Punnodpute», «CeMeHHbIE ManoOpoTHUKH», «buoreorpaduueckue 3oHbl 3emiun», «llpelid KOHTUHEHTOBY», «PemuKTh,
«HauanpHble cTaauy 3MOPUOHATBHOTO PA3BUTUS MO3BOHOYHBIX >KUBOTHBIXY», «I OMOJIOTMUHBIE W aHAJOTUYHBIE OPTraHbI»,
«PynuMeHThb», «ATaBU3MBD», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa W IIUMIIaH3€», «lJaBHbIE HANpaBJICHUS 3BOJIOLUN,
«O0111e 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHMe: KOJUIEKIIMM, TrepOapuu, MYJISKM HCKONAeMbIX OCTAaTKOB OPraHU3MOB, MYJSDKM TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U aTABU3MOB, KOJUICKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hayunble TUmore3sl NpOUCXOXKIEHUS >KM3HUM Ha 3emie. AOuoreHe3 W mnaHcrepMmus. JloHaydHble MPEICTaBICHUS O
3apOXKIECHUN KU3HU (KpearlMoHU3M). [ MmoTe3a moCTOSITHHOTO caM03apoKACHUS )KU3HU U €€ onpoBepkeHue onbitamu @. Penu,
JI. Cnannannanu, JI. [Tactepa. [Iporcxoxaenne ®U3HA U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tanbel HEOpraHu4eckoi sBomrouuu. [lmanerapHas (reojiormyeckasl) BOIOLUSA. XHUMHYECKask 3BOJIIOLIHS.
AOUOTeHHBIN CUHTE3 OPTaHUYECKUX BellecTB U3 Heopranndeckux. OneiT C. Mumiepa u I'. FOpu. O6pazoBaHue nojJuMepoB 13
MoHoMmepoB. KoarepBaTtHas runore3a A. 1. Onapuna, runores3a nepsuuHoro OynboHa J[xx. XomjaeiiHa, reHeThuecKasi TunoTes3a



I'. Ménnepa. Pubo3umsr (T. Uek) u rumote3za «mupa PHK» V. I'mnbepra. ®opmupoBanne meMOpaH M BO3HUKHOBEHHE
IIPOTOKJIETKH.

Uctopusa 3emsin u meTtonbl €€ wu3ydeHHs. lIckomaeMble OpraHMYECKHME OCTAaTKU. ['€OXpOHONOrHUs M €€ METOIBI.
OTtHOcUTeNbHAS ¥ A0COIIOTHAS TE€OXPOHOJIOTHS. ['e0XpOoHOIOruYecKast mKaia: S0Hbl, 3Pbl, IEPUOIbI, FTTOXH.

HavanbHble 3Tambel OopraHuyeckod 3BoJirolMH. [losSiBIEHHME M 3BOIOLUSA MEPBBIX KIETOK. DBOJIOIHUS METa00IM3Ma.
BosnukHOBeHHEe mepBbix dkocucteM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHAJOr MEPBhIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxnaenue sykapuoT (cuMmOMOreHe3). OBOJIOLNUOHHOE MPOUCXOXKJIEHUE BUpYcoB. IIpoucxoxnenue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl SBOJIOIUHU BbICIIUX pacTeHui. OCHOBHBIE apoMop(do3bl pacTeHuil. Beixon pacrteHuii Ha cyiry.
IlosiBneHne CiOpOBBIX PaCTEHNH U 3aBOE€BaHUE UMHU cyliu. CemeHHbIe pacTeHus. [Iponcxox1eHre NBETKOBBIX PACTCHUM.

OcHOBHBIE 3TaIlbl BOJIIOIUH KUBOTHOTO MUpa. OcHOBHBIE apoMopd 03kl )KUBOTHBIX. Benpackas dayna. KemOpuiickuii
B3PBbIB — IOSIBJICHHE COBPEMEHHBIX THUIIOB. llepBble XOpAOBBIE KUBOTHBIE. JKHW3HBb B BOAE. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuodbuii u pentunuii. [Iporucxoxknenne miaekonutammx U nTull. [IpuHIUn kmoueBoro apomopdo3sa.
OcBoeHne 6€CrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTtne xu3HM Ha 3emiie MO 3paM M MEpUOJiaM: apxel, MPOTEepO30M, Maneo3ou, Me3030H, KaiHo30ul. OOmas
XapaKTEPUCTHUKA KIMMAaTa U T€0JOTHYECKUX nporieccoB. [losBieHNne U paclBET XapaKTEPHBIX OPraHW3MOB. YTIIe00pa3oBaHUE:
€ro yCJIOBUS U BIIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — DKOJIOTMYECKHE KPU3UCHI MpoNuioro. IIpudyuHBI W CIIEICTBUST MAacCOBBIX BBIMUPAHMM.
CoBpeMeHHBIN PKOJIOTUUECKUI KpH3uc, ero ocooeHnoctu. [Ipobiema coxpanenus bnopasnooOpasus Ha 3emiie.

CoBpeMeHHas cuctema opranuueckoro mupa. [IpuHuumnel knaccudukanuu opraHu3MoB. OCHOBHbBIE CUCTEMATUUYECKUE
IPYIIbl OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, . Y. Meunukos, A. 1. Onapun, [Ix. Xonaein, I'. Mémnep, C.
Munep, I'. FOpu.



Tabmuupl u cxembl: «Cxema onbitTa @. Penuy», «Cxema ombita JI. [lacTepa mo U3y4yeHUIO caMO3apOKIECHUS KU3HNY,
«Cxema omnbita C. Muinepa, I'. FOpu», «3tansl HeopraHnueckou 3Bomtonnmn», «I'eoxpononornyeckas mkana», «HauanbHbie
ATanbl OPraHUYECKON HBONMIOIUNY, «CxeMa 00pa3oBaHMs 3YKApUOT MyTEM cUMOMOTeHe3a», «Cucrema >KMBOM MPUPOJIBI»,
«CtpoeHue Bupyca», «Apomopdo3bl pacteHuil», «PuHnopuTh», «OIXHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
BoJIOpociny, «Mxuy», «llanoporHukn», «l ogocemMeHHbIe pacTeHus», «Opranbl BETKOBBIX pacTeHUil», «CxeMa pa3BUTHS
KUBOTHOTO MHpa», «ApoMopdosbl kuBOTHBIX», «lIpocteitmme», «Kumeunononoctueie», «llmockue uepBu»,
«Unenncronoruey», «PuiOb», «3eMHOBOMHBIEY, «[Ipecmbikatomuecsy, «IITumpn, «Miekonuraromuey, «Pa3BUTHE KU3HU B
apXeucKom apey, «Pa3Burne )KU3HU B NIPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B MAJICO30UCKOU 3pe», «Pa3BUTHE )KU3HU B
M€3030MCKOM 3pe», «Pa3BuTHE KNU3HU B KATHO30MCKOM 3pe», «CoBpeMEHHask CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN pPa3IMYHBIX OTJIEJIOB, KOJUIEKIMM HACEKOMBIX, BJIA)KHBIE IMpEnapaThl )KMBOTHBIX,
PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJIETHI IIO3BOHOYHBIX KMBOTHBIX, Yyyesa ITHUI] U 3BEPEU, KOJUIEKLIHUH
OKAMEHEJIOCTEM, NTOJIE3HBIX UCKOIMAEMBIX, MYJISIKA OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BuprtyaabHas n1abopaTtopHas padora «MonenupoBanue ornbiToB Mmmiepa—tOpu no u3yueHnnto abMOreHHOTro CUHTE3a
OpraHUYEeCKUX COCMHEHUN B IEPBUYHOM aTMocheper.

JlabopaTopHas padora «/3ydyeHre u ONMCaHNE UCKONIAEMbBIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEW CTPOCHUS PACTEHUI Pa3HbIX OTAEIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHMS TTO3BOHOUYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paznenel u 3anaun aHTPONOIOTHU. METOIBI aHTPONIOJIOTHH.

CranoBieHuE MPEACTABICHNN O MTPOUCXOKICHUH YelloBeKa. Penurno3nsie Bo33peHns. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeka C KMBOTHBIMU. CHCTEMATHYECKOE IMOJIOKEHHE 4YenoBeka. CBHIETENBCTBA CXOACTBA YEJIOBEKA C
’KUBOTHBIMH: CPABHUTEIbHO-MOP(OJIOTHUECKHE, SMOPHOTIOrHUECKHe, PU3N0IOT0-ONOXUMUYECKUE, TOBeAeHYecKue. OTiInuus
YEJIOBEKA OT JKMBOTHBIX. [IpAMOXO0XKIEHNE U KOMIUIEKC CBSI3aHHBIX C HAM NPHU3HAKOB. Pa3BuTHE roJoBHOrO MO3ra U BTOPOU
CUTHAJIbHOM CUCTEMBI.

JBrxymue cuibl (pakTopbl) aHTpoONOreHe3a: OHOJOTrHYecKHue, coluaibHble. COOTHOIIEHHE OHOJOTUYECKUX H
COLIMAJIbHBIX (PAaKTOPOB B AHTPOIIOT€HE3E.



OcHoBHbIE cTaauK aHTpornoreHe3a. Pannue yenoBexooOpa3Hbie 00€3bsHbI (MPOKOHCYIBI) U paHHUE TMOHTUJIBI — O0IIHe
MPEKH YeIOBEKOOOPa3HbIX O0E3bsIH U JIOACH. ABCTPAJONMUTEKH — JIBYHOTHE MpenKH Jrojeil. UemoBek yMenblid, epBbie
U3TOTOBJICHUS OpyAMM Tpyaa. YemoBeK NPSAMOXOMSINMK W TEpBbIM BBIXOA Jojaed 3a mnpenensl Adpuku. YemoBek
reiienboeprekuil — o01ui MpeIoK HeaHIePTAIbCKOTO YeJIOBEKA U YeJIOBeKa pa3yMHOro. YenoBek HeaHepTaIbCKUIM KaK BH/T
JIOJIEW XOJIOJHOTO KiMMaTa. YenoBeK pa3syMHbIM COBPEMEHHOIO THUIIA, JECHUCOBCKUM YEJIOBEK, OCBOCHWE KOHTHHEHTOB 32
npenenamu Adpuku. [TaneoreneTrka U NaJleOreHOMHKA.

DOBOJIIOLMST COBPEMEHHOIO 4ejoBeKa. EcTecTBEeHHBI OTOOpP B MONYJSALMSIX 4YesloBeKa. MyTallMOHHBIA MNpPOLECC H
nosmuMopusm. [lonmynsnoHHbIe BOMHBI, Ipeiid reHoB, Murpamus u «d3(PpQPexT ocHoBaTeNs» B MOIMYISIIIUIX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pachl. l[lonsitue o pace. bombiiuve pacel: eBpomneouaHasi (€Bpasuiickas), aBCTpalo-HETPOUIHAsS
(3xBaTOpHalIbHAS ), MOHTOJIONIHAS (a3MATCKO-aMEpUKaHCKas). Bpems u myTu pacceneHus 4yenoBeka Mo Iuianere. EquHCTBO
yenoBevyeckux pac. Hayunas HecocToaTenbHOCTh pacu3Ma. [Ipucnoco0aeHHOCTh YyenoBeKa K pa3HbIM YCIOBUSM OKpY Karolen
cpensl. Bnusinue reorpadguueckoit cpenpl u Apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YEIOBEKa.

MexaucIuIuiMHapHble MeToIbl B (pu3ndeckoit (OMOTOTHYECKOi) aHTPOMOJIOTHH. DBOJIIOIMOHHAS AHTPOMOJIOTHS |
[TaJICOAHTPOIOJIOTUSl YEJIOBEUECKUX TMOMYyJSIUMA. bHoconnanbHble HMCCIAEAOBaHWSA NPUPOAbl uenoBeka. McciemoBanue
KOBBOJIIOLMU OMOJIOTUYECKOr0 U COI[UATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeToIbl aHTPOMOJOTUMY, «I 0JTOBHOM MO3T YenoBekay, «HemoBekooOpa3Hbie 00e3bsiHb», « CKeleT
YEJIOBEKA M CKEJET IMMIIaH3e», «PyIuMeHThl U aTaBU3MbD», «JIBMKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOIIOLIHUOHHOE JIPEBO
YEJIOBEKa», «ABCTpajmonurtek», «YemoBek  ymensli»y, «YUenoBek mnpaAMOXOonsimiui», «Jl€eHUCOBCKMH  YEITOBEK»
«Heannepranbup», «KpoManboHIb, «IIpeaku yenoBekay, « ITambl 3BOJIIOIUU YEIOBEKA», «Packl YeIoBEKay.

O6opynoBanue: MyJsDKA OKAMEHEJIOCTEH, MPEIMETOB MaTepuajbHOM KyJNbTYPhl MPEIKOB YETOBEKA, PEMPOTYKIIUU
(boTtorpadum) kapTuH ¢ MUGPOJTOTHYESCKUMHU U OMOICHCKUMU CIOKETaMHU MPOUCXOXKICHUSI YesioBeKa, (hoTorpadguu Haxoa0K
MCKOMIAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yepela YeJIOBEKa U Yepena IUMITaH3€, MOJIENIb KUCTH YeJIOBEKA
Y KHCTH IIMMIIaH3€, MOJEJIH TOPCA MPEAKOB YEIOBEKA.



JlabopaTopnas padora «/3yueHne 0cCOOEHHOCTEH CTPOCHUS CKEJIeTa YeI0BEKa, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTHyeckas padora «/3yueHne 3K0JIOrMUECKUX aJallTallid YEIOBEKaY.

Tema 6. JkoJI0rusi — HAyKa 0 B3aUMOOTHOIICHUAX OPraHU3MOB M HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kamouieu
cpenou

3aposkaeHue U pa3BUTHE 3Kojaoruu B Tpyaax A. I'ymO6onsara, K. @. Pynee, H. A. CeBepuioBa, J. I'exkens, A. Tencnu, B.
H. Cykauépa. Pa3gensl u 3agaun s3kosorun. CBsi3b 3KOJOTUHU € APYTUMHU HAyKaMHU.

MeTonsl 3xonoruu. [loneBbie HaOMOAEHNSA. DKCIIEPUMEHTHI B 9KOJIOTUU: IPUPOAHBIE U JIabopaTopHble. MoaenupoBaHue
B OKOJIOTUU. MOHUTOPUHT OKPYKAIOMICH CPe/Ibl: IOKATbHBIN, pErHOHANBHBIN U TI100aTbHBIM.

3HAYEHHE SKOJOTUYECKUX 3HAHUM IS YENOBEKA. DKOJOTMYECKOE MUPOBO33PEHUE KaK OCHOBA CBS3EM UEIOBEYECTBA C
npuponor. PopMupoOBaHUE IKOJIOTHUECKON KYIbTYPbI M SKOJIOTHYECKON I'PAMOTHOCTH HACEJICHUS.

JemoHCcTpauun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

TaOmuips! u cxeMmsbl: «Pa3nens! sxonoruny», «MeTosl FK0JI0TUnY», «CxemMa MOHUTOPUHTA OKPYXKAIOIIEeH cpenbi».

JlaGopaTopHasi padora «/3yueHrne METO10B KOJIOTUUECKUX UCCIIEIOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKoJyiornueckue pakTopbl U 3aKOHOMEPHOCTH UX JercTBUd. Kiaccuukanus 3Kog0ruueckux (pakTopoB: aOMOTHUECKHE,
OouoTudeckue, aHTpornoreHHole. OOIIMEe 3aKOHOMEPHOCTHU JAEUCTBUS sKosornueckux (akrtopos. IlpaBuno munumyma (K.
[Mnpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3koyiormueckuil (axrop. JlelcTBHe pa3HBIX YYacCTKOB COJHEYHOTO CIEKTpa Ha
OpraHu3Mbl. DKOJIOTMUECKHE TPYNIbl PACTEHUH M >KMBOTHBIX IO OTHOIIEHWIO K cBeTy. CurHaiabHas poJib CBETa.
doTonepruoans3m.

Temneparypa kak »skonorudeckuid dakrop. JleiictBue Ttemmeparypsl Ha oOpraHu3Mbl. [loHKUIOTEpMHBIE W
TrOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormueckuil ¢akrop. IlpucnocobiieHuss pacTeHuid K MOIAEpXKaHUI0 BOJHOIO OajaHca.
Knaccudukanus pacteHuil o oTHOIIEHHIO K BoAe. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.



Cpenbl  oOWTaHUsT OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIHAs, IIOYBEHHAsl, TJIyOWMHHAs  MOJMOYBEHHAs,
BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUYECKHEe OCOOCHHOCTH CpeJl 0OuTaHusi OpraHu3MoB. [IpucnocobieHusi OpraHu3MoB K
KU3HU B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOuHbIE M TOAWYHBIE PUTMBIL. [IpuCOCOOIEHHOCTD
OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM YCJIOBUHN KU3HMU.

XKuznennsie popmbl opranuzMoB. [TousTue o xxu3HeHHoi popme. XKuznenusie GOpMbI paCTEHUIA: AEPEBbs, KYCTApPHUKH,
KYCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHBIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropsl. Bumbl 6MOTHYECKUX B3aUMOJCUCTBUIN: KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U €ro (DOPMBI.
[lapazutusm, Koomepamus, MyTyalu3M, KOMMEHCAIM3M (KBapTUpPAHTCTBO, HaxyeOHW4yecTBO). Herpoduueckue
B3aUMOJICUCTBUS (Tonmmueckue, popuueckue, padpudeckue). 3HaueHUEe OMOTUYECKUX B3aUMOJCHCTBUI /Jis CYyIIECTBOBAHUS
OpraHu3MOB B cpezie oOuTanust. [IpuHIIMT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdeMoHcTpanuu

Tabmuubr 1 cxeMbl: «IDKoNOTHYecKue (GaKkTopbl», «CBETOBOM CHEKTP», «IKOJOTHUYECKUE TPYMIbl KUBOTHBIX TIO
OTHOIIIEHUIO K CBETY», «TenJoKpOBHBIE >KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBICY», «DU3HOJOTMUYECKUE aJlanTaiiuu
AKUBOTHBIX», «Cpenbl 0OMTaHMsI OpraHu3MoBy, «bronornueckue putMmbl», «XKuzHeHHbIE (OPMBI pacTeHU», «KU3HEHHbIE
(GOpMBI KUBOTHBIX», «JKOCHCTEMa MIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOTO Jecay, «llemu mnuTaHusy,
«XunranuectBoy, «Ilapazutuzmy», «KonkypeHuus», «Cumonosy», «KoMMeHcanu3my.

O6opynoBanue: repObapun paCTeHUMN U ) KUBOTHBIX, MPUCTIOCOOIEHHBIX K BIMSHUIO PA3TUYHBIX IKOJIOTHYECKUX (PaKTOPOB,
repbapun CBETOMIOOUBBIX, TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOUBBIC, TEHETIOOUBBIC U TEHEBBIHOCIUBLIC
KOMHAaTHBIE pacTeHUsI, TepOapuu 1 KOJUICKIIMH TETUION0OOUBBIX, 3MMOCTONKIX, MOPO30yCTOMUHUBBIX PACTEHUM, Yydesia IITHI] U
3Bepeil, Tepdapur PacTeHHM, OTHOCAIUXCS K TUTpoduTaM, kcepoduram, Mme3oduram, KOMHATHBIE PACTEHUS TAHHBIX TPy,
KOJUTIEKITUH )KUBOTHBIX, OOUTAIOIINX B PA3HBIX Cpelax, rep0apuu U KOJUICKIIUU PACTEHUH U dKUBOTHBIX, 00JIaIal0IINX YepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM XKU3HU, TepOapuu M KOJUIEKIIMU PACTEHUM U )KUBOTHBIX Pa3IMUHBIX
KU3HEHHBIX (POPM, KOJUICKIIUU KUBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi pabora «BrisiBneHue npucnocoOaeH! OpraHu3MOB K BIUSHUIO CBETa.



JlabopaTopnasi pabora «BrisiBneHue npucnoco0aeHui OpraHu3MoB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paboTra « AHATOMHYECKHE OCOOCHHOCTH PACTEHUMN U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Ixos10rMsi BUAOB M NOMYJISA U

DKOJIOTUUECKHE XapaKTepUCTUKU momysiiuu. [lomysiius kak 6uonoruyeckasi cucrema. Pojib HEOAHOPOIHOCTH Cpeibl,
bu3udecKkux O0apbepoB M OCOOCHHOCTEHW OHWOJOTMH BHAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI TTOIYJISIIHI.
OcHOBHbBIEC TIOKA3aTENM MOMYJISIIIUU: YUCICHHOCTh, IIJIOTHOCTh, BO3PACTHASI U TOJIOBas CTPYKTYpa, POKIAeMOCThb, IPUPOCT,
TEMII POCTa, CMEPTHOCTh, MUTPALUA.

DKoyioruyeckas CTpykrypa nonyisanuu. OUeHKa YUCIEHHOCTH MOMyJsinuu. /[nHaMuKa MOmyisiuud U €€ perysinus.
buoTtndeckuii nmoTeHUHaN MOMyJSIUUA. MoaennpoBaHUe NUHAMUKHU nomyisiuud. KpuBble pocTa YMCIEHHOCTH MOM YJISLIHM.
Kpusbie BopKMBaHUs. Perymsius 4MCICHHOCTH MOMYJISIIUNA: poJib (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIUX OT MIOTHOCTH.
Dxosioruyeckue crpareruu BuaoB (- u K-ctparerun).

[Tonsitue 00 skoyornueckod Humie Bujaa. MectooOuTtanue. MHoroMepHass Mojieiab dkojornueckor Humm Jx.U.
XarunHcoHa. Pa3mepsl skosorndeckoil Huu. [loTeHnnanbHas u pealTn30BaHHAas HULIU.

Bup xak cucrtema nomnynsiuuid. Apeainbsl BUI0B. BUAbl U UX )KU3HEHHBIE CTPATETUH. DKOJIOTHUYECKUE SKBUBAIICHTHI.

3aKOHOMEPHOCTH MOBEJACHUS Y MUTPALIUI )KUBOTHBIX. bBHOJIOTHYECKE NHBA3UH YYKEPOIHBIX BUIOB.

JlemoHcTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cxembl: «IKOJOTUYECKUE XAPAKTEPUCTUKH Momynsnun», «[IpocTpaHcTBeHHass CTPYKTypa MOMYJISIIUNY,
«Bo3pacTHbie mUpaMuIbl MOMYIAMUN», «CKOPOCTh 3aCEIICHUSI MOBEPXHOCTU 3E€MIIM PA3JMYHBIMU OpraHu3MaMmn», «Mojielb
skoJiorndeckor Hum Jx. M. XatauHcoHay.

O6GopynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlaboparopHnasi padora «[IpucnocoOneHus ceMsH PaCTCHHI K pacCeICHUION.

Tema 9. Ikon0rust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBa opranu3MoB. broiieHos u ero cTpykrypa. CBsi3u MEXa1y OpraHU3MaMu B OUOIIEHO3E.



Oxocuctema Kak oOTkpbiTas cuctema (A. Jk. Tencnu). DyHKIHOHAIBHBIE OJIOKHM OPraHU3MOB B OJKOCHCTEME:
MIPOTYIICHTHI, KOHCYMEHTHI, peaylleHThl. Tpoduueckue ypoBHU. Tpodudeckue nemnu u ceTu. AGHOTHIECKUE OJIOKH YKOCUCTEM.
[TouBsI U WJIBI B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B 9KOCUCTEME.

OcHoOBHBIE MOKa3aTeIN 3KOCUCTeMbl. buoMacca u mpoayKius. DKOJIOTHUEeCKUE MUPaMUJIbl Yhcell, 0MOMacChl U SHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HampaBieHHBIE 3aKOHOMEPHBIE CMEHBI
coo011ecTB — cyKileccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU U UX NPUYUHBI. AHTPOMOTCHHBIE BO3/ICHCTBUS HAa CYKIIECCHUHU.
KimmakcHoe coobiiectBo. bruopazHooOpa3ue 1 noJIHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmembl 03Ep U pek. IKocucmemvl Mopel U OKeamos. IKocucmemvl myHOp, J1ecos,
cmeneli, nyCmbiHtb.

AHTpOIIOT€HHBIE AKOCUCTEMBI. ATposKocucTeMa. ArporeHo3. Paznuuus Mexay aHTPOINOT€HHBIMU W MPUPOJIHBIMU
HKOCHUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucteM. ['opojckas ¢uiopa u payna. CuHaHTpONU3ALMS TOPOJICKOMN
daynbl. bruonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aHMMOJICHCTBUIM OPTaHU3MOB B IKOCUCTEMaX. Posib kackaonozo 3¢gpgexma
U BUO08-20UPUKAMOPO8 (KIHUesblX 6Uud08) 6 QYHKYuoHuposanuu skocucmem. llepeHOC PHEPrUM W BEUIECTB MEXKIY
CMEXHBIMU HKOCHUCTEMaMHU. YCTOWYMBOCTh OPraHU3MOB, MOMYJSIIAA M HSKOCUCTEM B YCJIOBUSX €CTECTBEHHBIX U
AHTPOIIOTCHHBIX BO3JCUCTBUM.

Mexanuzmbl 8030eticmeusi 3aepA3HeHUli PA3HbIX MUNO08 HA CYOOP2AHUBSMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U
IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6o30eticmsusi. Meroaonorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTE€HHBIX SKOCUCTEM.

JdemoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabnubl 1 cxembl: «CTpyKTypa OHOIIEHO03a», « IKOCHCTEMA MTUPOKOJIUCTBEHHOTO JIecay, « IKOCHCTEMAa XBOMHOTO JIECay,
«DyHKIIMOHANIbHBIC TPYMIbl OPraHU3MOB B JKOcHCTeMe», «KpyroBopoT BemiecTB B 3Kocuctemey, «llemu mnuranus
(macTOuILHAsA, TETPUTHAS)», «DKOJOTHUECKasi MUPAMUJIA YUCE», « DKOJIOTHYecKasi MupaMuia OMOMacchly, « IKOJIOTHYeCKas



nupamuga sHeprum», «O0pa3zoBanue Oonota», «llepBuunas cykneccus», «BoccTaHOBIEHHE Jeca MOCIE IOXKapay,
«3JKocucTeMa 03epay, «ATporeH03», « KpyroBopoT BEIIECTB U TOTOK SHEPTUU B arpolieHo3ey, «[I[pumepsl ypOoskocucTem.

O6opynoBanue: repOapuu pacTeHUM, KOJJICKIIMM HACEKOMBIX, yyuyeja MTHUIl W 3Beped, repdapuu KyJbTYpPHBIX H
JUKOPACTYIIUX PACTEHUMN, aKBapUYM KaK MOJIETTb SKOCUCTEMBI.

IIpakTuyeckas padora «l3ydeHue u onucanue ypO03IKOCUCTEMBDY.

JlaGopaTopHas padora «3yueHne pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHus «IKCKYpCHUSl B TUIIMYHBINA OMOTe0I1eHO3 (B 1yOpaBy, O€pe3HsK, ebHUK, Ha CYXOJOIbHBIA MU MTOMMEHHBIHI
JyT, 03€p0, OOJIOTO)».

IKcKypeust «IKCKYpCHUs B arpodKOCUCTEMY (Ha MOJIE I B TETUTUYHOE XO03KCTBO).

Tema 10. buocdepa — riiodanbHasg IKOCHCTEMA

buocdepa — obmemanerapHas 000049Ka 3eMIIH, TI€ CYLIECTBYET WM CYLIECTBOBAJA )KU3Hb. Pa3BUTHE NpeacTaBIeHUI
o ouocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuanckoro o 6uochepe. Obmactu 6uochepsl u e€ cocra. JKuBoe BeIIecTBO
o6uocdepsl u ero GyHKIUU.

3aKOHOMEPHOCTH CyIiecTBOBaHMUS Ouochepnl. OcodbeHHOCTH Onochepsl Kak IIo0aabHON PKOCHCTEMBI. J[MHaMudeckoe
paBHOBecue B 6uochepe. KpyroBopoTsl BelecTB U OMOT€OXUMUYECKHUE HUKIBI (Yyriiepoaa, a30Ta). PUTMUYHOCTH SIBJICHUN B
o6uocdepe.

3onansHOCTh Ouocheprl. Tlonarue o Omome. OCHOBHBIE OMOMBI CYIIM: TYHIpPa, XBOWHBIE Jieca, CMEIIAaHHBIC U
IMPOKOJIMCTBEHHBIE JIECA, CTEINH, CABAHHBI, IyCTHIHU, TPOITMUYECKHUE JIECa, BRICOKOTOpbsl. KilnMaT, pacTUTENbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 MOTEeHIHANa U OMochepHbIX QyHKIIHIA.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «['eochepsr 3emmm», «KpyroBopoT azora B mpupoze», «KpyroBopor yriepona B MpUpOE»,
«KpyroBopot kucnopozaa B mpupoze», «KpyroBopot Bojibl B ipupoze», «OcHOBHbIE OMOMBI cylny, «KnnmaTudeckue nosica
3emumm», «Tynapa», «Taira», «Cmemanubeii Jjecy, «lllupokomuctBenHsll jec», «Crenb», «CaBanHa», «IlycTbiHSY,
«Tpornnueckunt necy.



OO6opynoBanue: repdbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. HestoBek M OKpyka0OLIAs Cpeaa

DKOJIOTUYECKHE KPU3UCHI U UX MTPUYHMHBL. Bo3eiicTBue yenoBeka Ha Onocdepy. 3arpsizHeHre BO3AyIHOM cpenbl. OxpaHa
BO3/yXa. 3arpsizHEHuEe BOAHOUN cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymienue mouBbpl. OXpaHa NMOYBEHHBIX PECYPCOB.
N3meHnenne knmuMmara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIM M >KUBOTHBIA MHp. OXpaHa paCTUTEIBHOTO W YKUBOTHOTO MHpA.
OcHoBHble TpUHIUNBI OXxpaHbl mpupoasl. Kpacubie kuHuru. Oco0o oxpansemble mnpuponnsie Tepputopuu (OOIIT).
borannueckue cajpl U 300J10TUYECKUE MTAPKHU.

OCHOBHBIE TPUHLMIBI YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA M INPHUPOAbL. PalMoHambHOE NPUPOIOINOIB30BAHUE H
COXpaHEHHE OHMOJIOTMYECKOro paszHooOpazusi 3emiu. OOIMe 3aKOHOMEPHOCTH TJIOOANBbHBIX JKOJOTHUUECKUX KPU3HUCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METO0B MOHUTOPUHIA PAa3BUTHS ONACHBIX TEXHOT'€HHBIX MpoleccoB. Cucmemmuvie Uccie008anus nepexooa K
pecypcocbepezaroujeli U KOHKYPeHmMOCnocooHou sHepeemuke. buonocuueckoe paznoobpasue u o6uopecypcwi. Hayuonanvnoie
uHgopmayuonHvle cucmemsl, obecneuusaioujue 00CmMyn K UH@opmayuu no cOCMOSIHUIO OMOENIbHbIX U008 U IKOCUCEM.
OcHosbl 2KOpeaburumayuyu IKocucmem U cnocovoos 6opvdvl ¢ buonogpexcoeHusmu. PekoncmpyKyus MopcKux u HA3eMHbIX
9KOCUCmeM.

JdemoHcTpanuu

TaOmuipl u cxeMbl: «3arpsizHeHue atMochepbl», «3arpsizHeHue rugpocepb», «3arpsa3HeHue nouBb», «[lapHUKOBBIN
addexT», «Ocod0 oxpaHsieMble TPUPOIHBIE TEPPUTOPUNY, «MOAENH yIpaBiIsieMOro MUPay.

O6opynoBanue: pororpadun oxXpaHsaeMbIX pacTeHUH 1 )KkUBOTHBIX KpacHol kauru Poccutickoit @eneparuu, KpacHoit kKHuru
pervoHa.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'YN HA YPOBHE CPEJHEI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHSI OOYYArOIIMMHCSA TMPOTPAMM CPEIHEro OoOIIero
00pa3oBaHUs: JIMYHOCTHBIE, METANPEIMETHBIC U MMPEIMETHBIC.

B cTpykType JNMUHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOTpPaMMbl MO OMOJIOTHU BBIJCICHBI CIAEAYIOIINE COCTABIISAIONINE:
OCO3HaHUE 00YYaIOIUMHUCS POCCUICKOM rpaXkIaHCKOM MIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOMPEENICHUIO, Haluyue momugayuy K oOy4eHUIO OWOJIOTUH, yeleHanpasieHHoe pazeumue BHYTPEHHHUX YOeKIeHUN
JUYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH W MCTOPUUYECKHUX TPATUIMNA Pa3BUTH OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms  OOYYAIOIINUXCS PYKOBOJACTBOBATHCS B CBOEH JIEATEIHHOCTH IIEHHOCTHO-CMBICJIOBBIMH yCTaHOBKAMH,
MPUCYIIUMU CUCTEME OHOJIOTUYECKOro 00pa3OBaHMs, HaAluuue NpasoCO3HAHUS SKOJIOTUYECKON KYIbTYpbl, cHOCOOHOCMU
cmasums UENIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHUS MPOrPAMMBI IO OMOJIOTHU JOCTUTAIOTCS B €IMHCTBE YUEOHOM M BOCHUTATEIIHHOM
NEATEIbBHOCTY B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, HUCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpPAaBWJIAMH M HOPMaMHU MOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HaHUs1, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, PA3BUTHSI BHYTPEHHEN MO3UIMU JTUYHOCTH, NATPHOTU3MA U YBAKECHUS K
3aKOHY U TPABOMOPAJNIKY, YEJOBEKY TpyJa M CTApPIIEMYy IOKOJEHHUIO, B3aMMHOTO YBAXEHHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAMIMAM MHOTOHAIMOHAIBHOIO Hapoja Poccuiickont denepannu, OpuUpOJIE€ U OKPYKAIOLIEH
cpene.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTo mpenMera «buonorus» AoMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4JaromuXxcsi PyKOBOACTBOBATHLCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UITUEH JIMYHOCTH, CUCTEMOMN IICHHOCTHBIX OPUCHTAITUH,
MMO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTAM POCCUMCKOTO OOIIECTBA, pacIIupEHUE
YKU3HEHHOT'O OTIBITA 1 OTIBITA ACATEILHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HalPaBICHUN BOCIIUTATEIIBHOM JAEATEIbHOCTH,
B TOM YHCJIE B YACTHU:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK OOYYaIONMIETOCs KaK aKTMBHOTO W OTBETCTBEHHOTO YJI€HA POCCHICKOTO
00IIIeCTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPAB M 00SI3aHHOCTEH, YBOXKCHHUE 3aKOHA U TTPABOIOPSIAKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESITENBHOCTH MPU CO3JAHUU YYE€OHBIX MPOEKTOB, PEUICHHH Y4YEOHBIX U
MMO3HABATEJIbHBIX 33/a4, BBIIIOJIHEHUH OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNIATh COOCTBEHHYIO MO3UIIMIO M0 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOTO B3aMMOJICUCTBUS JIOJIEH C pa3HBIMU
yOXKACHUSAMHU, KYyJIbTYPHBIMU LIEHHOCTSIMU U COLUATIBHBIM MOJIOKEHUEM;

TOTOBHOCTB K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX, TO3HABATEBHBIX U UCCIEA0BATEIbCKUX
3a/a4, YBAKUTEJIBHOTO OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB MPH OOCYXIEHUU CIOPHBIX BOIMPOCOB OHOJIIOTUYECKOTO
COIEPKAHUS;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPaKJaHCKOW MIAEHTUYHOCTH, NATPHUOTU3MA, YBAXKEHUSA K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTH Iiepesa POauMHON, ropaoCcTH 3a CBOM Kpaul, CBOK PonuHy, CBOU SI3BIK U KYJIBTYPY, IPOLLJIOE U HACTOSILEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAUIO U MaMSITHUKAM IPUPO/IbI, JOCTUXKEHUSIM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTMM, MOHMMAaHUS 3HAUYCHHS
OMOJIOTHY B TMO3HAHUU 3aKOHOB TIPUPOJIbI, B )KM3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

ujeliHas yoexaEHHOCTh, TOTOBHOCTD K CITY>KE€HUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTD 32 €0 CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIHHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTHY,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYLIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POIUTENSM, CO3aHHI0 CEMBH HAa OCHOBE OCO3HAHHOIO MPUHSATHS LEHHOCTEU
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaguuusaMu HaponoB Poccun;



4) 3¢TETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHNWE K MHPY, BKIIIOYAsl ACTETUKY OBbITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYIa,
OOIIIECTBEHHBIX OTHOIIICHHI;

MOHUMAaHUE IMOIIMOHATILHOTO BO3JIEHCTBUSA KUBOU IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPOKCHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE TIPOSBIISTH KAYECTBA TBOPUCCKOU TUIHOCTH;

5) puzuyeckoro BocnuTaHus, GopMUpPOBaHUS KYJILTYPHI 310POBbSI H IMOIHOHAJIBHOI0 0J1IAr0ONOJIYYHSI:

MOHUMAaHUE W pPeayin3aIus 3J0pOBOTO U Oe30macHOro 0bpasa KU3HU (370pOBOE MUTAHUE, COOIOACHIE TUTHCHHYECKIX
MpaBuJ U HOPM, COANaHCHPOBAHHBIM PEXKUM 3aHITHN M OTAbIXa, peryiisipHas (U3MYecKas aKTHUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3710POBBIO;

MOHUMAaHHWE IICHHOCTH MPaBUJI MHIUBUTYTBHOTO M KOJUIGKTUBHOTO 0€3011aCHOTO IMTOBEICHUS B CUTYAITHIX, YTPOKAFOIIIIX
3JI0POBBIO U )KU3HU JIOJIEH;

OCO3HaHUE MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTH K aKTUBHOH JIEATEIILHOCTH TEXHOJIOTHYECKOM U CONMATLHOM HAMPaBJICHHOCTH, CITIOCOOHOCTh MHUIIMUPOBATH,
MJIAHUPOBATHh M CAMOCTOSITEIHHO BBITIOJHSTH TAKYIO ACSATEIHHOCTD;

UHTEPEC K pa3audHbiM chepam npodecCuoHaNIbHON NesTEIbHOCTH, YMEHNUE COBEPIIATh OCO3HAHHBIN BBHIOOP Oyyiien
podecCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HH,

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIICHHE K MPUPOJI€ KaK HICTOUHUKY KM3HU Ha 3eMJie, OCHOBE €€ CyIIIeCTBOBAHUS,

MOBBIIICHUE YPOBHS ASKOJOTHYECKON KYJIbTYpPBHI: NPHOOPETEHHE OMbITa IUIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOYKHBIX IOCIIEICTBUN [T OKPYKAIOIIEH CPEBI;

OCO3HaHME TI100aTLHOTO XapaKTepa SKOJIOTHICCKUX MPOOJIeM U ITyTeH MX PEIICHHS,



CIIOCOOHOCTh HCIIOJB30BaTh MPHOOPETaEMble NMPU U3YYEHUH OWOJIOTMHM 3HAHUS M YMEHUS NPH PELICHHH IpoOieM,
CBSI3aHHBIX C paIlMOHAJIBHBIM MPHUPOAOINOIB30BaHNEM (COOMIOICHNE TMpaBWJI MOBEIACHHUS B MPHUPOJE, HANpPaBICHHBIX Ha
COXpaHEHUE PaBHOBECHS B AKOCUCTEMAX, OXPaHy BUOB, IKOCUCTEM, OMOChEphl);

AKTUBHOE HENpPUATHE ACHUCTBHI, MPUHOCAIIUX BPEA OKPYKAOUIEH NPUPOJHOM Ccpele, YMEHUE NPOTHO3UPOBATH
HEOIaronpusITHbIE SIKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJU4KMe Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJIbTYPBI, ONbITa ACATEIBHOCTH HKOJOTHYECKOM
HaIlPaBJIECHHOCTH, YMEHHUSA PYKOBOJACTBOBATbCS HMMH B IO3HABAaTEIbHOM, KOMMYHMKATHBHOW W COLMAIBHOW IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN JEATEIBHOCTH IKOJIOITMYECKON HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKd U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHME SI3bIKOBOM M YUTATENBCKOM KYJIbTYPBI KaK CPEJICTBA B3aUMOAECHCTBUS MEXKY JIFOABMU U ITO3HAHUS
MHUpA;

NOHMMaHue crneun@uKky OMOJOrMM KaK HayKH, OCO3HaHus €€ poid B (HOPMHPOBAHHM PALKUOHAIBHOTO HAyYHOTO
MBIIUIEHUS, CO3/IAHUU LETTOCTHOTO MPEACTaBICHUS 00 OKpYKarOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YEIOBEKA U OOIIECTBa,
B [TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN M PELICHUU IPOOJIEM COXpaHEHUsI IPUPOAHOTO PABHOBECHS,

yOex1EHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALMK: OOECHeYeHHsT HOBOI'O YPOBHSI pa3BUTHUS
MEIUILMHBI, CO3/1aHNE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh pecypcHble MpoOJIeMbl pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTEeW BBIXOJA M3 TJIOOATBHBIX AKOJIOTMYECKUX MPOOJEeM U OOecnedyeHHs Mepexojia K YCTOMYMBOMY Pa3BHUTHIO,
palMOHAIBHOMY MCIIOJIb30BaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTUYECKMX 3HAHWWA B LENSAX MOBBIIMICHUS OOIIEH KyIbTYphl, €CTECTBEHHO-
Hay4YHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAIBLHON TPaMOTHOCTH 00yJaronuxcsi, GOpMHUPYyEeMON TIPU U3YICHHUH
OHOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJIOB TMO3HAHMS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh
MoJly4aeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHHUS SIBJICHUI OKPYXKAIOIIEro MUpPa U MPOUCXOASIINX B HEM U3MEHEHUHN, yMEHHE



nenath 000CHOBAHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINUXCS TAHHBIX C MEJIBI0 MOTYYEHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCThH CaMOCTOSITEJILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJI PEIICHUs MPoOJieM B pealbHbIX KU3HEHHbIX
CUTYaIUSIX;

OCO3HAHHME IIEHHOCTU HAYYHOM [E€ATEIIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH MPOCKTHYIO M HCCIEI0BATEIbCKYIO
NEATEIbHOCTh UHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY IMOJYYECHUIO HOBBIX
3HAHUH MO0 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBbTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeamera «buonorusy» BKIIIOYAIOT: 3HAaUMMbIE 111 (DOPMUPOBAHUS
MHUPOBO33pEHUSI  OOYYAIOIIUXCS MEXKIUCUUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOILIEHAYyYHbIE TMOHSITHS, OTPAXKAIOLIUE
[[EJIOCTHOCTh HAYYHOUW KapTUHBI MUpA U CTIEU(PHUKY METO/I0B TTO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHHE, MPOLIECC, CUCTEMA, HAYUHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIEIOBAHHE,
HaOJIOICHWEe, M3MEpEeHHe, OHKCIEpUMEHT W JApYyrue); yHHUBEpCalbHble Yy4yeOHble JeicTBUs  (TIO3HABaTENIBHBIE,
KOMMYHHKaTHUBHBIC, PETYISITUBHBIC), obOecreunBaronme ¢GopMupoBaHue (yHKIIMOHAIBHOW TPAMOTHOCTH M COIMAJIBHOM
KOMIIETEHIIMM ~ OOYYalolMXCsl;  CHOCOOHOCTh  OOy4arlolIMXCs  MCIOJIb30BaTh  OCBOEHHBIE  MEKIUCUMUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS B TO3HABATEIBHON U COL[MAJIBHOM MPaKTUKE.

B pesynbrare n3yuenus OMOJI0THN HAa YPOBHE CPEeIHETO 00Iero oopa3oBanus y ooyqaromerocst OyayT copMUpPOBAHBI
MO3HABATENIbHbIE YHUBEpCAJbHbIE Yy4eOHBIE JCHCTBHS, KOMMYHHKAaTHUBHBIE YHHBEpCajbHble Yy4yeOHbIE JEWUCTBUS,
PETYJIATUBHBIE YHUBEPCAIbHbIC YIeOHBIC TCHCTBHUS, COBMECTHAS I€ATEIHHOCTb.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMS IPOrPaMMBbl CPEITHETO O0IIEro 00pa30BaHus JOJIKHBI OTPAKATh:

OBJajieHue YHHBEPCAJbLHBIMH Y4€OHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSTENbHO (POPMYIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMyY, pacCMaTpUBATh €€ BCECTOPOHHE;



MCII0JIb30BaTh PU OCBOCHUH 3HAHUI TPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAIM3a, CHHTE3a, CPABHEHMSI, KJIacCU(HUKaLUH,
00001IeHHs), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATHH (BBIAETATh UX XapaKTEepHbIC MPU3HAKH, YCTAHABINUBATH CBSA3H C
JAPYTUMHU NOHITHUSIMHU);

ONPENCIIATh LEIU JACATEIbHOCTH, 3aZaBas IlapaMeTpbl U KPUTEPUU HX JIOCTHKEHHUSA, COOTHOCUTH pE3YyJIbTAThI
NEATEIIBHOCTH C IIOCTABICHHBIMU LETISIMU;

MCIIOJIb30BaTh OMOIOTHUECKHUE MOHIATHS ISl 00bSICHEHUs (DaKTOB U SIBJICHUI KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHUBHBIE, JEIYKTUBHBIC, 110 aHAJOTHUH), BBISABIATH 3aKOHOMEPHOCTH H
IPOTUBOPEYHS B pAaCCMaTPUBAEMBIX SBJICHUSX, (DOPMYIMPOBAThH BBIBOJBI U 3aKJIFOUEHUS;

IIPUMEHATb CXEMHO-MOJIECIIBHBIE CPEACTBA I IIPEACTABIICHHs CYLIECTBEHHBIX CBSA3€M M OTHOLICHUN B HM3y4aeMbIX
OMOJIOTUYECKUX 00BEKTAX, & TAKKE MPOTUBOPEYUH PA3HOTO POJIA, BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIaH PELIEHU TPOOJIEMbI C YUIETOM aHaIN3a UMEIOIUXCS MAaTEPUATIbHBIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM, OLIEHUBATH PUCKHU IIOCIIECACTBUN
NEATEIIbHOCTH;

KOOPAMHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSX pPeajbHOr0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJa/IeTh HAaBBIKAMU Y4YEOHO-HCCIIEAOBATEIbCKOM M MPOEKTHOM JEsTeNIbHOCTH, HaBBIKAMU pa3pelieHust MIpodiieMm,
CHOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSTEIBHOMY IIOMCKY METOJOB pEIICHUS MNPaKTHUYECKUX 3a/ay, MPUMEHEHHIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

UCIOJIb30BaTh PA3JIMYHbIE BUbI ACSITEIBHOCTHU MO MOTYUYEHUIO HOBOTO 3HAHUS, €0 MHTEPIPETALNN, TPEOOPa30BaHUIO U
MPUMEHEHUIO B YYEOHBIX CUTYalLIUSIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATIbHBIX IPOEKTOB;

(opMuUpPOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEHN, KITIOUEBBIMU MOHATUSMHU U METOJAMH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 337]aul B 00pa30BaTEeNIbHOM 1EATEIHHOCTH U dKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IIPUYMHHO-CJICICTBEHHBIE CBA3M M AKTYyaJIM3UPOBATH 3a7ady, BBIABUIAaTh TMIIOTE3Y €€ pEIICHUS, HAXOIUTh
apryMEHTBI JJIs1 JOKA3aTENbCTBA CBOMX YTBEPKICHUM, 3aaBaTh IAPAMETPBI U KPUTEPHUU PEILICHHUS;



aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE PEIICHUS 3a/adll pe3ysbTaThl, KPUTUUYECKH OIICHUBATh WX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIECTBJISATH 1eJIeHANPABICHHBIN TOUCK NIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B MPOGECCUOHANBHYIO CPENY;

YMETbh NEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0IbI U PEIICHUs, CTABUTH MPOOJIEMBI U 3a/1a4H, JOMYyCKAOIIHe
aIbTEPHATUBHBIC PEIICHMUS.

3) pa6ora ¢ nanpopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHUKAX HMHPOpMaMK (TEKCTe YYEeOHOro MOCOOHUs, Hay4YHO-TIOMYJIPHON
JIuTepaType, OMONIOrMUECKUX CIIOBapsX U CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax MAaHHBIX, B VMHTepHETE), aHATM3UPOBATH
MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (hOPM IPEICTaBICHUSI, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(opMynupOBaTh 3aIpPOCHl M MPUMEHITHh PA3JIUYHBbIE METOABI NPU MOUCKE U OTOOpE OMOJOrMYecKol HH(pOpMaIuH,
HEOOXOIMMOM JIJIs1 BBITIOJTHEHUS YICOHBIX 3a/1a4;

MpHOOpETaTh OMBIT MCMOJIB30BaHUs WHPOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJIBTYPY
aKTUBHOTO HMCTIOIH30BAHMSI PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHUMANbHYIO (hOpPMY MpeacTaBiieHuss Ouonorudeckoil mHdopmaiuu (cxemsl, rpadukH,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);

MCIIOJIb30BaTh HAYUYHBIM S3BIK B KadecTBE CpeACTBAa Ipu padboTe ¢ Ouojormveckoi HH(pOpMammen: MPUMEHSITh
XUMHYECKUE, (PU3NUECKUe U MaTeMaTUIeCKHe 3HAKU U CUMBOJIBI, (hOpMyIIbl, aO0OpeBHaTypy, HOMEHKIIATYpy, HCIIOIH30BATh
peoOpa3oBEIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISAHOCTH;

BJIA/ICTh HABBIKAMU PACTIO3HABAHUSA U 3aIUTHI HHGOpMAIK, WHPOPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH.

OBJajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY JI€CTBUSIMU:

1) o6menne:



OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cpepax KU3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE WJIM AUCKYCCUU IO CYIIECTBY
o0cyx1aemMoi TeMbl (YMEHHE 33]1aBaTh BOIPOCHI, BEICKA3bIBATh CY>K/ICHHSI OTHOCUTEIILHO BBIITOJIHEHHMS ITPEAJIaraeMoil 3a/1a4u,
YUUTBIBaTh UHTEPECHI U COTTIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHUH);

pacrno3HaBaThb HEBEpOAJbHbIE CpEJACTBA OOUICHMs, IMOHMMAaThb 3HAYEHHME COLUAIbHBIX 3HAKOB, IPENNOCHUIOK
BO3HUKHOBEHUSI KOHQIUKTHBIX CUTYaIlHi, yMETh CMATYAaTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BIIQ/IETh PA3NIUYHBIMU CcIOcO0aMu OOIICHHS M B3aUMOJICHCTBUS, MOHUMAaTh HAMEPEHHs APYTUX IIOJCH, MPOSBISATH
YBOXUTEIHbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopMe (OpMyIIMpOBATh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOXO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) cOBMeCTHasl 1eATeIbHOCTD:

MMOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM W HMHIMBHIYyalbHOW paOOTHl MPU PELIEHUU OMOJIOTHYECKOU
po0JIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHUS IPYIIIOBBIX (DOPM B3aMMOJIEUCTBHS MPU PEIICHUH Y4eOHOM 3a/1au;

BbIOMpaTh TEMAaTUKy M METOJ/Ibl COBMECTHBIX JACUCTBUN C YUETOM OOLIMX MHTEPECOB M BO3ZMOXKHOCTEH KaXK/I0TO 4djieHa
KOJUIEKTHUBA;

OPUHUMATh LEJIM COBMECTHOM JESITEIIbHOCTH, OPraHU30BBIBaTH U KOOPAWHUPOBATh JIEUCTBUS MO €€ JOCTHIKEHUIO:
COCTABJISITH IIJIaH IEUCTBUM, paCTIPEAENSITh POJIM C yUETOM MHEHUI YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYE€CTBO CBOETO BKJIA/1a M KaXAOT0 yYaCTHUKA KOMaH/Ibl B OOIINI pe3yIbTaT M0 pa3padO0TaHHBIM KPUTEPUSIM;

peagaraTb HOBbIE IIPOEKTHI, OLICHUBATh UEH C IMIO3ULIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE ITOBEACHUE B PpA3JIMUHBIX CHUTYalHUsAX, IPOSIBIATH TBOPYECTBO H
BOOOpaxxeHue, ObITh MHULIUATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBISIBJICHUS MPOOJIEM U UX PEIICHUS B dKU3HEHHBIX M YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IIEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOUX JIEHCTBUSAX U MOCTYIKAX IO
OTHOUIEHUIO K KUBOW MPUPOIE, CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOUIUX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTAaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33a]]a4M B 00Pa30BaTEIbHOMN I€ATEIHLHOCTH U )KU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEIIEHO COCTABJISITH TUIAH PEIMICHUS MPOOJIEMBI ¢ YIETOM UMEIONTUXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH
Y MPEANOYTEHUN;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JienaTh OCO3HAHHBIN BBIOOD, aprYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CII0COOCTBOBATH (POPMUPOBAHUIO M TIPOSIBIICHHUIO ITUPOKOU IPYAUIINH B Pa3HBIX 00JIACTAX 3HAHUH, TOCTOSIHHO MTOBHITIIATH
CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LEIISIM;

BJIaJICTh HABBIKAMU MTO3HABATEILHON pehIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHUCTBUM U MBICIIUTEIIBHBIX MPOIIECCOB,
WX pe3yJbTaTOB U OCHOBAHUA, UCIIOJIH30BATh MPUEMBI pedICKCHUU TS OLIEHKH CUTYallUH, BHIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELIEHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX [IPU AHATU3E PE3YIbTATOB ACATEIBLHOCTH,

3) npuHsiTHE CeOsl U APYTIUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX [PU AHATIU3E PE3YIbTATOB ACATEIbHOCTH,

IpU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYToro YeIOBeEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pE3yNbTaThl OCBOEHUS colepkaHUs ydeOHoro mnpeamera «buonorus» ©Ha yriayOon€HHOM YpoBHE
OpUEHTHUPOBaHBI Ha obOecreueHre npoduIbHOro 00y4YeHus: oOydarommxcs ounosorun. OHU BKIIIOYAIOT: CHEIUMUUECKUE IS
OWOJIOTUY HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI 10 OCBOCHHIO, MHTEPIPETAIMN U MPEOOPa30BaHUIO 3HAHUH, BUIBI
JESATETBLHOCTH TI0 MOJTYYEHUI0 HOBBIX 3HAHUH M UX MPUMCHCHHIO B Pa3JIMUHBIX YUYEOHBIX, a TAKXKE B PEaTbHBIX KU3HCHHBIX
cutyanusx. [IpeamMeTHbIe pe3ynbTaThl IPEACTABICHBI TI0 TO/IaM U3YYCHUSI.



[IpenmeTHbIe pe3yapTaThl OCBOCHUA yueOHOTO npenamera «buonorus» B 10 kracce nOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B (POPMUPOBAHUU €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB IMPUPOJIbI U PEIICHUH TPOOJIEM PALIMOHATILHOTO MTPUPOIOTIOIB30BAHMS, O BKIIAE
POCCUICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQ/ICHUE CHUCTEMOW OMOJIOTMYECKHUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAlOIINe OMOJIOTHUYECKUE TEPMHUHBI U
NOHATHUS (KU3HB, KJIETKa, OPraHu3M, MeTaboIM3M, TOMEOCTa3, CaMOPETYIIALNS, CaMOBOCIIPOU3BEACHNE, HACIECTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHUE), Omosnornueckue teopuu (kiaerounas teopus T. IlIBanna, M. Illneitnena, P. Bupxoga,
XpoMocoMHasi Teopusi HacienctBeHHoctd T. Moprana), yuenus (H. M. BaBmwioBa — o0 wneHtpax MHOrooopasus u
IIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PaCUICIUICHUS, YUCTOTHI
raMeT, HEe3aBUCMMOro HaciueaoBanus [. Menpaens, roMOJIOTMYECKHX PSAOB B HACIEACTBEHHOM wu3MeHunMBoctn H. H.
Basusnosa), mpuHIUIbI (KOMIUIEMEHTAPHOCTH);

BJa/ICHUE OCHOBHBIMH METOJIaMU HAy4HOIO IIO3HAHUS, HCIOJb3YEMBIX B OHMOJOTMYECKHX HCCIEIOBAHUSX >KUBBIX
00BEKTOB (OMHMCAHUE, U3MEPEHHE, HAOIIIOIEHUE, SKCTIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHBIC IPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT M 3YKAPHUOT, OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX OPraHU3MOB, B TOM 4uCJe OaKkTepuid, TpuOOB, paCTEHUN, KUBOTHBIX M UYEJIOBEKA, CTPOEHUS OPraHOB U
CUCTEM OPTaHOB PACTEHHM, )KUBOTHBIX, YEJIIOBEKA, MTPOLIECCOB KU3HEAEATEIbHOCTH, IPOTEKAOIINX B OPraHU3Max pacTeHU,
KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKHX MPOIIECCOB: OOMEHa BEMIECTB (METab0IM3M), MPEBpAIEHUsI YHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U TreTepoTPO(HOTO THUINOB NHUTaHMS, (POTOCHMHTE3a U XEMOCHHTE3a, MHUTO3a, Meil03a, rameToreHesa,
AMOpHOreHe3a, MOCTIMOPUOHANIBHOTO PA3BUTHUS, PA3MHOXKEHHS, MHAMBUAYAJbHOTO pPa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
B3aUMOJICHCTBUS T€HOB, TE€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

yMEHHUE YCTAaHABIMBATH B3aMMOCBSI3H MEXKy OpPraHOMIaMH KJIETKH U UX PYHKIUSAMH, CTPOSHUEM KJIETOK Pa3HbIX TKaHEH
U UX QYHKIUSIMH, MEXIY OpraHaMy U CUCTEMaMH OPTaHOB Y PACTEHUM, KUBOTHBIX W YEJIOBEKA U WX (QYHKIUSIMH, MEXKITY
CHUCTEMaMH OPTaHOB U UX (PYHKIMSIMH, MEXIY 3TallaMi 0OMEHa BELIECTB, dTallaMH KJIETOYHOTO LIUKJIA U )KU3HEHHBIX LIUKJIOB
OpraHU3MOB, ATallaMU YMOPUOHATBHOTO PA3BUTHUS, TEHOTUIIOM U (PEHOTUIOM, (DEHOTUIIOM U (PaKTOpaMH Cpebl OOUTAHMUS;

YMEHUE BBISBISTH OTJIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YUCJIE PACTEHUM, )KUBOTHBIX U YEJIOBEKA;



YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTMYECKYI0 TEPMHUHOJOTHUI0O U CHUMBOJHKY JJIs
JI0Ka3aTeNbCTBA POJCTBA OPTAaHU3MOB Pa3HBIX CHCTEMAaTUYECKUX TPYIIIT;

yMEHHUE pellaTh OHOJIOTMYECKHE 3a7aud, BBIABIATh NPUUYUHHO-CICJCTBEHHBIE CBS3M MEXKIY HCCIeAyeMbIMU
OMOJIOTUYECKUMH MPOIIECCAMU U SIBICHUSIMHU, JIEJIaTh BBIBOJIbI U MMPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOIHATH JIa0OpAaTOPHBIE M MpaKTUYECKue paboThl, COOMOAaTh MpaBWia Mpu paboTe C y4yeOHBIM U
71a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPATh MX IKCIEPUMEHTATbHBIMU CpPEJCTBAMH, (HOPMYIHUPYS LEIb MCCIEeIOBaHUS,
aHAJIM3UPOBATh MOJYyUYCHHBIE PE3YJbTAThI U JIETIaTh BHIBOJIBI;

YMEHHE y4acTBOBATh B yUeOHO-HUCCIIEI0BATENbCKON paboTe M0 OMOJIOTHH, SKOJIOTUN U METUIIMHE, IPOBOIUMON Ha 6aze
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTABIATh MOTYUYCHHBIC PE3yabTaThl HA YICHHUECKUX KOH(PEPEHITUsX;

YMEHHE OLIEHNBATh 3TUYECKHIE aCTIEKThI COBPEMEHHBIX UCCIICIOBAHUN B 0071aCTH OMOJIOTUN U METUITUHBI (KIIOHHPOBAHHE,
HCKYCCTBEHHOE OILIOJIOTBOPEHHE, HAIIPABIEHHOE U3MEHEHNE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPIaHU3MOB);

YMEHHE OCYILECTBISATh OCO3HAHHBIM BbIOOp Oyaymiedl NpodecCHOHAIbHOW NEATENbHOCTH B 00MacTu OMOJIOTHUH,
MEUITMHBI, ONOTEXHOJIOTUH, BETEPUHAPUHU, CETHCKOTO X0351UCTBA, MUIIEBON MTPOMBIIINIEHHOCTH, YIIIYOJISITh TO3HABATEIBHBIH
WHTEPEC, HAIPaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOWIEH Mpodeccud W MPOJOIDKEHHE OHOIOTHYeCKOTro
00pa3oBaHus B OpraHU3aIUgax cpeaHero npodhecCUOHAIBHOTO U BBICIIEr0o 00pa3oBaHuUsl.

[IpenmeTHbIe pe3yabTaThl OCBOECHHUS yueOHOro npenmMera «buonorus» B 11 knacce NOIKHBI OTpaXxaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOJIBI M PEIICHUH YKOJOTHIYECKUX MPOOJIeM UeI0BEeYeCTBa, a
TaK)Ke B PEIICHUH BOIIPOCOB PAIIMOHAILHOTO MTPUPOIOTIONB30BaHUS, U B DOPMUPOBAHUN IICHHOCTHOTO OTHOIIIEHUS K TPUPOJIE,
0OIIECTBY, YETIOBEKY, O BKJIA/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHUE OMOJIOTUY;

YMEHHE BIIAJIETh CHCTEMOM OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT ONpPENEICHHS WU MOHMMAHUE CYIIHOCTU
OCHOBOIIOJIATAIOIINUX OMOJIOTMYECKMX TEPMUHOB M TOHATHHA (B, JKocHcTeMma, Ouocdepa), OMOIOTUUECKHE TEOPUU
(oBomrormonHass teopusi Y. JlapBuHa, cuHTEeTMYecKash Teopus sBomtonuu), yaeHus (A. H. CeBepuoBa — o myTsix u
HamnpapyieHusx sBoitonnu, B.M. BepHanckoro — o Ouocdepe), 3akoHbl (reHeruueckoro paBHoBecus J[k. Xapau u B.



BaiinGepra, 3aponpimeBoro cxonactsa K. M. bapa), npaBuna (muaumyma 1O. JInbuxa, 3K0I0THYeCKO TUPAMUIBI SHEPTHUH),
runote3bl (runore3a «mupa PHK» V. I'unbepTa);

YMEHHE BJIaJIETh OCHOBHBIMH METOJaMHU HAYYHOTO TIO3HAHMUSI, UCTIOJIb3yEMbBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX HKUBBIX
OOBEKTOB M HKOCUCTEM (ONUCAHHE, W3MEpPEHHE, HAOJIOJIEHUE, OSKCIEPHUMEHT), CIOCOOaMU BBISBICHUS U OLICHKH
AHTPOTIOTCHHBIX U3MEHEHUN B IPUPO/IE;

YMEHHE BBIICIATH CYIIECTBEHHbIC NMPU3HAKH: BHUJIOB, OMOTEOLIEHO30B, SKOCUCTEM U OHOchepsl, CTa0MIN3HPYIOIIETO,
JABUKYIIETO U Pa3phIBAIOLIETO €CTECTBEHHOTO 0TOOPA, AIIONAaTPHUECKOTO M CUMITATPUUECKOTO BHI000pa30BaHUs, BIUSHUS
JABMOKYIIMX CHJI 3BOJIOLMHU Ha T€HO(OH] MOMYJSALUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHusl, YyepeJoBaHMsI
HaIpPAaBJIEHUH 3BOJIOLUH, KPYTOBOPOTA BEILIECTB U MIOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXAY MPOLECCAMU HBOJIOLUH, JBIXKYIIMMH CHJIAMHU aHTPOIIOT€HE3a,
KOMITOHEHTaMU Pa3IM4HbIX 3KOCUCTEM M MPUCIOCOOIEHUSIMU K HUM OPraHru3MOB;

YMEHHUE BBIABIATH OTJIMYUTEIbHBIE NPU3HAKM JKHUBBIX CHUCTEM, HPHUCIIOCOOJIEHHOCTh BHJIOB K Cpele OOuTaHus,
aOMOTHYECKNX U OMOTUYECKUX KOMIIOHEHTOB AIKOCHCTEM, B3aMMOCBSI3€il OpraHM3MOB B COOOIIECTBAX, AHTPONOTCHHBIX
W3MEHEHMH B YKOCUCTEMaX CBOCH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTMYECKYI0 TEPMHUHOJIOTHI0O W CHUMBOJIMKY IS
JI0Ka3aTeNIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CHUCTEMATHMUYECKHX TPYII, B3aUMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUS,
€IMHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXPAaHEHHUSI MHOTOOOpa3us BUI0OB M IKOCUCTEM KaK YCJIOBHUS COCYLIECTBOBAHMS
IPUPOJIbI U YEIIOBEUECTBA,

YMEHUE pellaTb OWOJIOrMYECKUEe 3aJadyM, BBISBISATh NPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY HCCIEAyEeMbIMU
OMOJIOTUYECKUMHU MPOLECCAMU U SIBIICHUSIMU, J€J1aTh BHIBOJbI U MPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBINONHATh JA0OPATOPHBIE W MpPaKTHUYECKUE padoThl, cOOM0NaTh MpaBwia Hpu paboTe ¢ Y4YEOHBIM H
1ab0opaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh TMIIOTE3bI, MPOBEPATh MX IKCHEPUMEHTAIbHBIMU CpEACTBaMH, (GOPMYIUPYS 1I€NIb HCCIIETOBAHMS,
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJbTAThI U JI€TaTh BHIBOJIbI;

yMEHHUE y4acTBOBATh B yUeOHO-HCCIIEIOBATENBCKON paboTe o OUOIOTHH, SKOJIOTMH U MEAUIIMHE, TPOBOIUMOI Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYYCHHbIE PE3YyIbTaThl HA YICHUYECKUX KOH(DEPEHITHIX;



YMEHHUE OLICHUBATh THUIIOTE3bl U TEOPUU O MPOUCXOXKJICHUU >KU3HH, YEJIOBEKAa M YEJIOBEYECKHX pac, O MpPHUYMHAX,
MOCJIEJICTBUSIX U ClIOCO0AaX MPENOTBPAILEHUS II100aJbHBIX U3MEHEHUH B OHochepe;

YMEHHE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyaymied NpodecCHOHAIbHOW NEATENbHOCTH B o0iacTu OuoJoruw,
HKOJIOTUH, PUPOOIIOIB30BAHNS, MEIULIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO X03HMCTBA, MUILEBON
MPOMBINIJICHHOCTH, YIIyOJATh TO3HABATENIbHBIM HWHTEpEC, HAMpaBICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccuu U MPOJOIDKEHUE OMOJOTHYECKOrOo OO0pa30BaHMUS B OPraHU3aLMAX CPEIHEro Mpo(ecCHOHANIBHOTO U BBICHIETO
oOpa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KounyecTBO 4acoB DJIeKTPOHHbIE
n/ HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI IIpakTHyeckue (mudponere)
Bcero oOpa3oBaTe/ibHbIE
1 TecTbl padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHUE 2
3 buonorus kinerku 0.5
4 XuUMHYecKash OpraHu3aIus KICTKH 10
5) Crpoenne U QyHKIIUH KICTKH
6 OOMeH BellecTB U NPEeBpallleHHe YSHEPTUH B KJIETKE
7 Hacnencreennas nundopmanius u peanu3anus e€ B KIETKE 0.5
8 JKU3HEHHBIN UK KIETKH 1
9 CrpoeHune 1 pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH M M3MEHYHBOCTH 9 05
OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'eneTrka yenmoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buortexHonorust u cuHTeTUYECKAsk OHOIOTHUS 4
17 PesepsHOEe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




KpuTtepuu 1 HOpMbI OLIeHUBAHMSI 110 OMOJIOTHU
Ouenuganue ycmnoz2o omeema

WNuauBuayanbHbI KOHTPOJb PE3yIbTaTOB MOKET IPOBOAUTHCS HA YPOKe Kak B (hopMe KPaTKOTO OIpoca C MECTa, TaK U B BUJIE
00CTOSITENIHOM MPOBEPKU 3HAHUN U YMEHUH y JOCKHU. BOIpockl yuuTtens aist KpaTKoro onpoca JI0JKHbI ObITh TAKOHUYHBI, IOHATHBI
Y4EHUKY. 1JIs1 53KOHOMUH BPEMEHU MOKHO MCIIOJIB30BATh KAPTOUKHU C BOIIPOCAMHU, Ha KOTOPBIE YYEHHUKHU TOTOBSTCS OTBETUTH Y JOCKH.
[Tpu 3aTpyiHEHUHN YUEHHKA C OTBETOM JOIYCKAETCs 3aJaBaTh ydallleMycsl HABOJSAIIME BOIIPOCHI JUIsl TOTO, YTOOBI IOMOYb IIKOJIbHUKY
chopMyJIMpOBaTh CBOU MbICIH. OTBEYAIOIIEMY MOTYT OBITh 33JJaHbl JOMOJHUTENbHBIE BOIIPOCHI IMarHOCTUYECKOIO XapaKkTepa, KOTOphIe
OMOTyT 00Jiee 0OBEKTUBHO BBISIBUTH COCTOSIHUE €0 3HAaHUI U YMEHUH. BO3MOXHO peleH3upoBaHre OTBETA YYEHUKA CO CTOPOHBI
JOPYTUX y4allluXcsl, UCIIPaBICHUE JOIMYIIEHHBIX OIIUOOK, JOMOJIHEHNE OTBETA. YUUTENb 00s13aH MPOKOMMEHTUPOBATh OTBET YUCHHKA,
yKa3aB Ha OLIMOKHA U OTMETUB NPaBUiIbHYIO HH(popMaruio. Kax bl 0OTBET AOKEH ObITh OOBEKTUBHO OLIEHEH YUHUTEIIEM.

He o0s13aTenbHO cTaBUTh OTMETKY 3a KaX/Ibli HETIOIHbIN OTBET. EciM yueHHK HEOJHOKPATHO JOTIOIHSIT OTBETHI IPYTHX
OJIHOKJIACCHUKOB, TO MOKHO TIOCTaBUTh €MY OOIILYI0 OTMETKY 32 YPOK (MJIH 3a pabOTy Ha HECKOJIBKMX YPOKaXx).

O1meTKka «5»:

* JIaH MOJIHBIN ¥ TIPaBUJILHBIA OTBET HA OCHOBAHUH TOJTYYEHHBIX 3HAHUH, C PABUILHBIM HCIIOJIB30BaHUEM OMOJOTHUECKUX TEPMHUHOB,
* MaTepUaJ U3JIOKEH B ONPEAECIEHHON JIOTUYECKOM MOCIEI0BATENLHOCTH, HAYYHBIM SI3bIKOM,

* B OTBETE OTCYTCTBYIOT OITMOKA U HETOUYHOCTH,

* OTBET CaMOCTOSITCIIbHBIMN.

O1meTka «4»:

* JIaH TOJIHBIN U MIPABUJILHBIM OTBET HA OCHOBAHUM TTOJTYYEHHBIX 3HAHUM,

* MaTEpPUAI U3JIOKEH B ONPEIACIICHHON MOCIIEI0BATEIBHOCTH,

* TOTMYIIEHBI 2-3 HECYIIECTBEHHBIE OIUOKHU, UCITPABICHHBIC IO TPEOOBAHUIO YUUTEIIS.

OrMeTKa «3»:



* JIaH TIOJIHBIN OTBET, HO MPU STOM JIOMYILEHBI CYIIECTBEHHbIE OMIMOKN HETOYHOCTH

B UCIMOJIb30BAHUH HAYYHBIX TEPMUHOB UJIM OTBET HEIIOIHBIN, HAPYIIEHA JIOTUKA OTBETA.

* JIaH HETOJIHBIM OTBET, COMPOBOXKIAIOIIUKACS HABOASIIUMH BOIPOCAMU CO CTOPOHBI YUUTENS

OTmMeTKa «2»:

* OTBET OOHAPYKMBAET HEMOHMMAaHUE OCHOBHOT'O COJIEpKaHusl yueOHOTro MaTepuania,

* TOMYIIEHBI CYIIECTBEHHbIE OIMOKU, KOTOPIE YUAITUICS HE MOKET UCIIPABUTh MIPU HABOJSIIMUX BOMPOCAX YUUTEIS.
OrmeTka «1»:

* OTCYTCTBHE OTBETA.

Ouenusanue nucoMeHHOU padbomul

MPOU3BOJIUTCS IO AHAJIIOTUU C YCTHBIM OTBETOM. [lepen paboTolt yuutesib HAMOMUHAET YYaIIUMCSI O IPABHJIBHOM U

aKKypaTHoM ee oopmiieHnH. [IucbMeHHbIe paboThl MOPA3ACIAIOT Ha TeKYIUe (MMPOBEPOUYHBIC) U UTOTOBBIE pab0Thl. KOHTpOJIbHBIE
paboThHI MPOJOIIKUTEIBHOCTHIO HA BECh YPOK MporpamMma 1o OMOJIOTHH HE MPEeyCMaTpUBAeT.

[To mpoI0HKUTEILHOCTH TEKYIIME MPOBEPOUYHBIE padOTHI B 5-7 Kjlaccax MOTYT 3aHUMaTh 5-15 MunyT, B 8-11 kinaccax — 10 20 MUHYT.
HToroBbie mucChbMEHHbIE pa0OTHI B CTAPIIUX KIIACCAX MOTYT MPOBOAUTHCS B TeueHue 30 MUHYT.

Ecnu nucbmenHast paboTa NpaBUIIbHO BBITIOJIHEHA yueHUKOM OT 86 10 100% oO6bema paboThl, TO CIEAYET CTABUTh OLEHKY «5»;
oT 66% 110 85% — «4»;

oT 51 1o 65% — «3»;

10 50% — «2».

[Ipu noJHOM OTCYTCTBMU MPaBUIIBLHBIX OTBETOB MJIM BBITIOJIHEHUH Pa0b0Thl MeHee ueM Ha 20% cTaBuTCs olleHKa «1».

Ouenusanue 6bIN0JIHEHUA 3A0AHUIL 8 MECM 06801l (hopme



HpI/I OOCHHUBAHHU ITPOCTOTO TCCTA U3 IIXITH BOIIPOCOB HanoOoee HCJ’IGCOO6p33HO HCIIOJIB30BAHHNC CIICAYIOMICTO IKAJIUPOBAHUAL

* HET OIIHMOOK - OIIEHKA «5»,
* OJIHA OIITMOKA - OIICHKA «4»,
* IBE OIIMOKM - OIICHKA «3%»,

¢ Tpu OIINOKY - OLICHKa «2»



KpuTtepuu 1 HOpMbI OLIeHUBAHMSI 110 OMOJIOTHU
Ouenueanue ycmHuozo omeema

WuauBuyanbHbIA KOHTPOIb PE3yIbTaTOB MOXKET IPOBOJUTHCS Ha YPOKE Kak B JOpME KPaTKOro OIpoca ¢ MeCTa, Tak U B BHJI€ OOCTOSTENLHOM MTPOBEPKH
3HAHUW U yMEHUH y OcKu. Borpock! yuurtens A KpaTKOro Olpoca JOJKHBI ObITh JaAKOHUYHBI, TOHSATHBI YYEHUKY. J1J11 5KOHOMUU BPEMEHU MOXKHO
UCII0JIb30BaTh KAPTOUYKHU C BOIIPOCAMH, HA KOTOPbIE YUEHUKH F'OTOBATCSA OTBETUTH y NOCKH. [Ipu 3aTpyAHEHUH yUYE€HUKA C OTBETOM JIOIIyCKAETCs 3a7aBaTh
yJaiieMycs HaBOJSIINE BOMIPOCHI ISl TOTO, YTOOBI TOMOYB IIKOJIBHUKY C(HOPMYIHUPOBATH CBOU MBICIH. OTBEUaroeMy MOTYT OBITh 3a/1aHbl JTOTIOJIHUTEIIbHBIC
BOIIPOCHI TUATHOCTHYECKOTO XapaKTepa, KOTOPbIe IOMOTYT Oosiee 00bEKTUBHO BBISIBUTH COCTOSIHHE €r0 3HAHUN M yMEeHUH. BO3MOXXKHO perieH3upoBaHue OTBETa
YYEHHKA CO CTOPOHBI IPYTUX YYAIIUXCsl, UCIPABICHUE IOMYIIEHHBIX OMMOOK, JOTIOTHEHUE OTBETA. Y YUTEh 00s13aH MPOKOMMEHTHPOBATh OTBET YUYCHHUKA,
yKa3aB Ha OIIMOKHK U OTMETHB NPaBUIbHYIO HHpOopManuio. Kaxaplii OTBET 10JKEH ObITh OOBEKTUBHO OLIEHEH YUUTEEM.

He 00s13aTenbHO CTaBUTh OTMETKY 32 KXX/IbIi HEMOIHBINA OTBET. Eciin yueHHK HEOJHOKPATHO JIOMOJIHSII OTBETHI APYTUX OJHOKIACCHUKOB, TO MOXKHO
IIOCTaBUTh €My OOIIYI0 OTMETKY 32 YPOK (MJIH 32 padOTy Ha HECKOJIBKUX YPOKax).

O1MeTKAa «5»:

* JIaH TIOJTHBIN U TIPAaBUIIBLHBIA OTBET HA OCHOBAHUU TIOJTYICHHBIX 3HAHUH, C IPABMIILHBIM HCIIOJIb30BAHUEM OMOJIOTHYCCKIX TEPMUHOB,
* MaTepUall U3JI0KEH B ONPECICHHON JTIOTUYECKON TTOCIIEI0BATEILHOCTH, HAYYHBIM SI3BIKOM,
* B OTBETE OTCYTCTBYIOT OIIMOKH U HETOYHOCTH,

* OTBET CaMOCTOSATEIIHLHBIMN.

OtMeTKAa «4»:

* J1aH MOJHBINA U MPABUJIBbHBIN OTBET HA OCHOBAHUH MOJIYYEHHBIX 3HAHUM,

* MaTepHUal U3JIOKEH B ONMPEICTICHHON MOCIIeI0BATENbHOCTH,

* TOMYIICHBI 2-3 HEeCYIeCTBEHHBIE OMMUOKH, UCTIPABIICHHBIE IO TPEOOBAHUIO YUUTEIIS.
OTMeTKa «3»:

* JIaH TIOJTHBINA OTBET, HO MIPH 3TOM JIOMYIIECHBI CYIIIECTBEHHBIE OITMOKN HETOUHOCTH

B HCIIOJIb30BAHUH HAYYHBIX TEPMUHOB WJIM OTBET HEIMOJIHBIN, HApYIIEHa JIOTUKA OTBETA.

¢ 1aH HETIOJIHBIHN OTBCET, COHpOBO}K)IaIOHII/IfICSI HaBOOAIIMMHU BOIIPOCAMH CO CTOPOHBI YUUTCIIA



OTMeTKAa «2»:

* OTBET OOHAPYKUBAET HEIIOHWMMAaHHE OCHOBHOTO COJIepKaHUs yueOHOTO MaTepHaa,

* IOMYIICHBI CYIIECTBEHHBIC OIMMOKH, KOTOPHIE YUAIIUKCS HE MOXKET UCIIPABUTH MPU HABOISAIIUX BOIPOCAX YUUTEIS.

OtmeTKa «1»:

* OTCYTCTBUE OTBETA.

Ouyenusanue nucbMeHHOU padomupl IPOU3BOIUTCS IO AHAJIOTUH C YCTHBIM O0TBETOM. [lepen paboTol yunTeab HamOMUHAET YYalIUMCS O PABUIIBHOM U

aKKypaTHOM ee opopmieHnH. [TncbMeHHbIe pabOTHI OAPA3ILISIOT Ha TEKyIHe (IPOBEPOUHBIE) U UTOTOBBIE paboThl. KOHTpOIbHBIE pabOTHI
IPOI0JKUTEIBHOCTBIO HA BECHh YPOK Iporpamma 1o OMoJIOTHH He NpelycMaTpUBaeT.

[To mpo0IIKUTENBHOCTH TEKYIIME IPOBEPOUHBIE PAa0OTHI B 5-7 KJlaccax MOT'YT 3aHMMaTh 5-15 MuHyT, B 8-11 knaccax — 10 20 MmunyT. ITOroBbIE MUCHMEHHBIE
paboTHI B CTAapILIMX KJIacCaX MOTYT IPOBOJUTHLCS B TeueHue 30 MUHYT.

Ecnu nucemenHas paboTta mpaBUIBHO BBITIONHEHA Y4eHUKOM OT 86 10 100% o0bema paboThl, TO CIEAYET CTABUTDH OIICHKY «5»;
oT 66% 10 85% — «4»;

oT 51 10 65% — «3»;

10 50% — «2».

[Ipy MOMHOM OTCYTCTBUM MPaBUIIBHBIX OTBETOB MJIM BBIIIOJIHEHUHU pabOThl MeHee ueM Ha 20% cTaBUTCS OLeHKa «1».
Ouyenusanue blnoHEeHUA 3A0AHUTL 8 MECM O8Ol (hopme

[Tpu orleHMBaHUM MPOCTOTO TE€CTa U3 MATH BOMPOCOB Hanbosiee 1enecoo0pa3Ho UCTOIb30BAHKE CISIYIONIETO KATUPOBAHUS:
* HET OIIMOOK - OIIEHKA «5»,

* ofHa OIIMOKa - OLIeHKA «4»,

* JIBE OIIMOKU - OLIEHKA «3»,

* TPU OLIMOKH - OLIEHKA «2»



B nannom noxyMcH—-ﬂg nPOHYMEPOBaHO,
1P}

POBaHO n CKPEILIEND MTeyaThio |
LEtKLTEL a7 (s

Jmer(a,o8)
«luueii  Nol86 -

k3 AT3 0 )
v ? AMAJIIHHOB

l




