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MNOSCHUTEJBbHASA 3AIINCKA

[Iporpamma mo yue6HOMYy mpeamery "buomorus" (mamee - Ouosioruwsi) Ha ypOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha ocHoBe DenepanbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit ®enepauuny, ®I'OC COO,
Konnenuuu npenojgaBaHusi y4eOHOro mnpeaMera «buosiorus» M OCHOBHBIX TOJIOKEHHIM
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

YuebHbiii npenMer «buonorus» yrinyonénHoro ypoBHs wu3ydenus (10 kmacc)
0a30BbIi ypoBeHb (11 kiacc)sBisieTcs OJHUM M3 KOMIIOHEHTOB MpPEAMETHOW 001acTH
«EcrectBeHHO-HayuHble TMpeaMeTbl». CormacHo nosoxenusMm @I'OC COO npodunbHbIe
yueOHbIE TPEAMEThI, H3ydyaeMble Ha yIrayOJIEHHOM YpOBHE, SBISIOTCA CIOCOOOM
muddepennnaniuy OOy4YeHHS Ha YPOBHE CpEIHETO OO0IIero oOpa3oBaHWS W TPHU3BAHBI
00ecreynuTh MPEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEAHUM OOIIMM, CPEIHUM
npodeccoHaIbHBIM M BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaKIbIil U3 ATUX Y4eOHBIX
MPEMETOB JIOJDKEH ObITh OPUEHTHUPOBAH HAa MPUOPUTETHOE pEIlIeHHE 00pa3oBaTE/IbHBIX,
BOCIIUTATEIBHBIX U Pa3BUBAIOIIUX 33]1a4, CBA3AHHBIX ¢ MPOGOpUEHTALIUECH 00yUYaronuxcs u
CTUMYJINPOBAaHUEM HHTEpEca K KOHKPETHOM O0O0JIACTM HAy4YHOrO 3HAHUS, CBA3AHHOIO C
Ouooruen, MEJUIIMHOM, SKOJIOTUEN, TICUXO0JIOTHEN, CHIOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpenacraBieHHWE O LETU U
3a/layax U3ydeHusi yuyeOHoro npenmMera «buonorus» Ha yriayOia€HHOM YpOBHE, ONPENEISIET
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHE, €ro CTPYKTypUpPOBAaHUE IIO
pazzielnaM W TeMaM, pacHpeiciieHHE MO KiaccaMm, PEKOMEHAYET IOCIEeI0BaTENbHOCTh
M3Yy4YeHUsl Y4eOHOro mMaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKK Y4eOHOTro Ipoliecca, BO3pacTHBIX ocoOeHHocTel oOydwaromuxcs. B mporpamMme mno
OMOJIOTUM pPEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
MOCJIEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHUM, OPUEHTUPOBAHHBIX Ha (POpMUpOBAHUE
€CTECTBEHHO-HAYYHOI0 MHUPOBO33PEHUS, HKOJOTMYECKOTO MBIIIJIEHUS, IMPEICTABICHUN O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
NpuUpoAHON cpene. B mporpamMme mo OMOJIOrMM TaKkXe MOKa3aHbl BO3MOKHOCTH y4€OHOTO
npeamera «buosorus» B peanmuzauuu  TpedoBaHuit ®I'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3ybTaTaM 00yueHus U B GOpMHUPOBAHUU
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHON EATEILHOCTH OOYYAIOIIMXCS IO OCBOCHHIO
COJIep>KaHMsl OMOJIOTMYECKOr0 00pa30BaHUs Ha YPOBHE CPEAHETO 00I1Iero 00pa3oBaHUsl.

VYyeoOnslii npeamer «bruonaorus» Ha ypoBHE CpeIHEro oO1ero oopa3oBaHus 3aBepuIacT
Ouonornyeckoe oOpa3oBaHME B INKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YTIIyOJICHHE
3HAHWN 00yJaronuxcsi 0 )KUBOW MPUPOJIC, OCHOBAX MOJIEKYJISIPHOW M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUM W OHWOJIOTMM  Pa3BHTHS, TCHETUKH, CEJCKIMH, OHOTEXHOJIOTHH,
ABOJIIOLIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yuebHoro npenmera «bruonorus» Ha yriiy0JIeHHOM YpOBHE OpPUEHTHPOBAHO
Ha MOJITOTOBKY O0YYaIOIIUXCS K MOCIEAYIOMEMY TOJTYISHUIO OMOJIOTUYECKOT0 00pa3oBaHuUs
B By3aXx U OpraHu3anusx cpeaHero mnpodeccuoHaabHOro oOpazoBaHusi. OCHOBY €ro
COJICp’)KaHMSI COCTABJISIET CHCTEMa OMOJIOTMYECKUX 3HAHMM, TMOJYyYCHHBIX MPU H3YUYECHUU



OOy4aroIMMHUCS COOTBETCTBYIOLIMX CHUCTEMATHUECKUX pa3[eloB OHOJOTMM Ha YpPOBHE
OCHOBHOTO o0miero oopazosanusi, B 10—11 kiaccax 3Tu 3HaHMs MOJy4aroT pa3Butue. Tak,
pacHIMpeHbl W YriayOJieHbl OMOJIOTMYECKHE 3HAHUS O pPACTeHUSX, >KMBOTHBIX, Tpubax,
OaKTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIHHO
BKJIIOUEHBI OMOJIOTMUYECKHE CBEACHHUS MPUKIAIHOTO M TIOMCKOBOTO XapakTepa, KOTOphIe
MOKHO HCITOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEAYIONmeEero Bpioopa mpodeccun. Bozmoxxaa
TakkKe MHTerpauus OHMOJOTMYECKUX 3HAHUM C  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJIYYCHHBIMU 00YYaIOUUMUCA MIPU U3YYCHUH (PU3UKH, XUMUU, TeOorpapuu 1 MaTeMaTHKU.

Crpyktypa mnporpamMmbl o ydeOHOMYy mpeaMery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIONHUOHHBIN MOIXOIbI K U3ydeHUI0 Onosioruu. COTIacHO UM, U3Y4aroTCs
CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEepPHBIC I JKUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHu3alliM, SBOJIOUUUA OPTaHUYECKOro MHUpa Ha 3emiie, COXpaHEHHUs OMOJIOTHYECKOro
pazHooOpasus miuaHeThl. Tak, B 10 ki1acce U3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOM
Ouosorun, SMOPUOJIOTHH M OMOJIOTHH Pa3BUTHS, TCHETUKH U CEJIEKINH, OMOTEXHOJOTHH |
CUHTETUYECKON OWONIOTHH, aKTyaIM3UPYIOTCS 3HAHHUA OOYyYarommMxcs 10 OOTaHUKE,
300JI0TUM, aHATOMUHM, (puznonmoruu yenoBeka. B 11 kiacce M3ydaroTCs SBOJIOIMOHHOE
Y4EeHHUE, OCHOBBI SKOJIOTHUHU U yUeHHE 0 Onocdepe.

VYyebuniii mpenmer «buonorus» mpuszBaH 00ECIEUUTh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJICH, NMPUHIIUIOB W TPABUJ, JICKAIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHHH, MHOIO0Opa3uu u
OCOOEHHOCTSIX KJIETKH, OpTaHu3Ma, MOIYJISIUN, OUOIIEHO3a, SKOCUCTEMbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCIIEKTax
Ouonornyeckux 3HaHUW. [l pa3BUTHS W TOJJEpKaHUS HWHTEpeca OOydaromuxcs K
OHMONIOTHH HapsALy CO 3HAYUTEIHHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COACPKaHUU
MporpaMMbl  TI0 OMOJIOTHUHM TIPEITyCMOTPEHO 3HAKOMCTBO C HCTOpHEH CTAaHOBICHUS U
pa3BUTHS TOW WM MHOW OOJACTH OMOJIOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyOEeKHBIX
YVUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUUECKHUX MTPOOIIEM.

enp wu3yuyeHuss ydeOHOoro mnpenmera «buomorus» Ha yriayOn€éHHOM ypOBHE —
OBJIAJICHUE OOYYAIOIUMKCS B3HAHWSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU3aIluu
KUBBIX CHCTEM pAa3HOTO paHra W MPHOOPETEHHUE YMEHHH WCIIOJB30BaTh 3TH 3HAHWS B
dbopMHUpOBaHUM HHTEpeca K ONpeAcIEHHOM o0macTu mnpodeccroHaIbHON JeSTEIBbHOCTH,
CBSA3aHHOW C OHWOJIOTHEW, WM K BBIOOPY Yy4eOHOTO 3aBeJeHUs I MPOJIOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTmkenne 1end u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyon€HHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIOIIUX 3a/1ay:

OCBOCHHE OOYyYaIOIMMUMHCS CHUCTEMBI OWOJIOTMYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUjiax,
COCTaBIISIIONINX COBPEMEHHYIO E€CTECTBEHHO-HAYyYHYI) KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIETKAa, OpraHu3M, MOMyJsUus,
BUJI, OMOTEOIIeH03, Onocdepa); O BHIIAIOIMUXCA OTKPHITUSIX U COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOJIOTHH;



O3HaKOMJIEHHE  OOy4aloluXcsi C METOJAaMM  T[O3HAHUS  JKMBOW  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMH METOJIaMU  OMOJIOTHUECKUX HayK (MOJEKYJISIpHOM M KIETOYHOU
Ononoruu, SMOPUOJIOTUM U OUOJIOTMM PA3BUTHS, T€HETUKU U CENEKIMH, OMOTEXHOJIOTUH U
CUHTETUYECKON OMOJOruu, MNaJICOHTOJIOTHH, SKOJOTHH); METOJaMH CaMOCTOSITEIBHOTO
MPOBEJCHUST OMOJIOTUYECKUX HCCIEAOBAaHUNA B JabOpaTopu U B MpHpone (HaOIIoneHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHUE O0YYAIOIMMUCA YMEHUSIMH: CAaMOCTOSATEILHO HaXOAUTh, AHAIU3UPOBATh U
UCIIOJIb30BaTh  OHMOJIOTMYECKYI0  MH(OpMaIIUIo; MOJIb30BaThCS  OMOJIOTMYECKOM
TEPMUHOJIOTHEH M CHUMBOJIMKOW; YCTaHABIUBATh CBS3b MEXKIY pPa3BUTHUEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU U IKOJIOTUYECKUMHU TMpoOJIeMaMH YeI0OBEYECTBA; OLIEHHWBATH
MOCNIEACTBHSI CBOCH JESITENbHOCTH MO OTHOIICHUIO K OKPY’KaIolel MPHPOAHON cpere,
COOCTBEHHOMY 3/I0OPOBBIO M 3/I0POBBIO OKPY’KAIOIIMX JIFO/IeH; 0OOCHOBBIBaTh U COOJIIONATH
Mepbl NPOoQUIAKTUKY HH(PEKIMOHHBIX 3a00JieBaHUM, MpaBuja IMOBEICHUS B TPHUPOAEC U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSIX
OPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaThb COBPEMEHHBIC HAyYHbBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOYy4YalOIIUXCSl HHTEUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH B
IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIIEJIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBIMHU €10 MPOoOJIeMaMU, METOJ0JIOTHENH OMOJIOTHYECKOTO UCCIEI0BAHUS,
MPOBEJCHUS OSKCIEPUMEHTAIBHBIX HCCICNOBAaHUM, pEIIeHUS OHOJOTHYECKUX 3ajad,
MOJIETTUPOBAHUS OMOJIOTMYECKUX OOBEKTOB U MPOLIECCOB;

BOCIHMTAHUE y 00yYarOUIMXCs LIEHHOCTHOTO OTHOIICHUS K )KMBOW MPHUPOJIE B LIEJIOM U K
OTJCNbHBIM €€ OOBEKTaM U SABJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOM, T€HETHUECKOH
IPaMOTHOCTH, OOIIEH KyJIbTyphl MMOBEJACHHS B PUPOJIE; MHTETPALlMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4aroIUMUCs KOMIIETEHTHOCTH B paloHaIbHOM
IPUPOIONIONIB30BaHUN  (COOIOACHUE TpaBUJ TOBEACHUS B NPUPOJE, OXpaHbl BUIOB,
’KOcucTeM, OUoc(heprl), COXpaHEHUH COOCTBEHHOTO 370pPOBbS U 3J0POBbS OKPYKAIOIIHUX
mone (cobmomeHuss Mep NporIakTUKU 3aboJieBaHUM, oOecreueHue O€30MacHOCTH
KHU3HEACSITEIFHOCTHA B UPE3BbIUAWHBIX CUTYaIMsIX TMPUPOTHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUW U YMEHHI B OBCETHEBHOM JKU3HH;

CO3/IaHHE€ YCIIOBUM Ul OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHUCA WHIUBUIAYaTbHOM
00pa3oBaTeNbHON TPAEKTOPUM, CIOCOOCTBYIOLIEH NOCIEAYIOIIEMY TPOPECCHOHATLHOMY
CaMOOTIPEICIICHNI0, B COOTBETCTBUHU C WHIANBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTIMU
pervoHa.

OO11ee 4nCcI0 4acoB, OTBEJACHHBIX HAa M3ydyeHHE OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpeaHero obiero oopaszoBanus, cocrabisgeT 136 gacos: B 10 kimacce — 102 gaca (3 yaca B
HeJento),0a30Bb1i ypoBeHb B 11 knacce — 34 yaca (1 yac B Hezelnto).

OT6op opranu3alMoHHBIX (OpPM, METOJAOB M CPEIACTB OOy4YeHHsT OHOJIOTHHU
OCYIIECTBIISIETCS C Yy4€TOM cCheuu(pUKH €ero CcoJepKaHusi M HalpaBIeHHOCTH Ha
POAOKEHUE OMOJIOrMYECKOTO oOpa3oBaHUs B OpraHMU3aIUsIX CpEeIHero
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.



OO0s13aTeNbHBIM YCIOBHEM MPU 00Y4YeHUU OMOJIOTUHU HA YIIIyOJIEHHOM YPOBHE SIBISIETCS
MpOBEJCHUE J1Ia0OpPaTOPHBIX M MpakThdeckux pador. Taxke ydactue oOydarOmIMXCS B
BBIIIOJIHEHUM TPOEKTHBIX M  y4eOHO-MCCIEe0BAaTeNbCKUX paboT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCsl yYUTEeNIeM Ha OCHOBE HMMEIOUIMXCS MaTepHalIbHO-TEXHUYECKHX PECYpCOB H
MECTHBIX MPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue MpOrpaMMmbl, BBIACICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJIOTHsI — KOMIUIEKCHAs HayKa. KpaTkas uctopust pa3BuTHs OMOJIOTHH.
buonorunyeckre Hayku M u3ydaemble UMU IpoOsieMbl. DyHIaMEHTaIbHbIE, TPUKIAIHBIC U
MOMCKOBBIE HAYYHBIEC UCCIEAOBAHUS B OMOJIOTHH.

3HaueHue OMoOTUU B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU KAapTHUHBI
mupa. IIpodeccun, cBszaHHble c OHoJOrueil. 3HaueHHWE OHMOJOTUM B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SMCTBE, IPOMBIIUICHHOCTH, OXpaHe
MIPUPOABI.

JdemoHcTpanuu

[ToptpeTsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseii,
I'. Mennens, B. . Bepuaackuui, 1. II. [1aBnos, 1. 1. Meunukos, H. 1. Basunos, H. B.
Tumodeen-Pecorckuit, /. Yorcon, @. Kpuk, J1. K. benses.

Tabmuubr u  cxembl: «CBsi3b OWOJIOTMM C  JpYyrMMHU  Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE

XKuBble cucTeMbl Kak OpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA MKUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh MW  ULEJIOCTHOCTh, CIOXHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3alus, CaMOBOCIPOMU3BEICHHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOoBHM OpraHu3anu >KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KIJIETOYHbIM, TKAHEBBIM,
OpTraHU3MEHHBIM,  TOMYJSIIMOHHO-BUJIOBOM, DKOCUCTEMHBIM  (OMOTE€OLIEHOTHUYECKUA),
ouocdepunrit. [lporeccrl, mpoucxomsmme B >KUBBIX cucreMax. OCHOBHBIC TPHU3HAKH
*uBOT0. JKH3HBb Kak popMa cyiiecTBOBaHus MaTepun. Hayku, nsydaromniue >KuBble CUCTEMbI
Ha Pa3HbIX YPOBHSIX OpraHU3alUU.

N3yuenue xxuBbIX cucteM. Merosl Ouosiorndeckoi Hayku. HaGmronenue, usmepenue,
AKCIIEPUMEHT, CHUCTEMaTH3alMsi, MeTaaHanu3. lIoHATME O 3aBUCHMMON M HE3aBUCHUMOUN
nepemeHHol. [lmanupoBanne skcnepumenrta. [locranoBka u nposepka rumnore3. Hynesas
runore3a. [lonarue BbIOOpKM M €€ JOCTOBEpHOCTh. Pa3zdopoc B OMOJOTUYECKHX JaHHBIX.
OueHka JOCTOBEPHOCTH TMOJIYYEHHBIX pe3yabTaTtoB. [IpUUMHBI MCKa)K€HUs pPE3yJIbTaTOB
skcriepuMmenTa. [IoHsITHE CTaTUCTUYECKOTO TECTa.

JdemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIC TIPU3HAKU KU3HW», «DBHOJIOTMYECKUE CHUCTEMBI»,
«CBoiiCTBa JKHBOW Marepum», «YPOBHU OPraHU3ALMM KUBOW MOpUPOAbD, «CTpoeHue
KUBOTHOM KJIETKN», « TKaHHW KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreorienos3y», «buochepa», «MeToabl U3yUEHUS )KUBOW TTPUPOJIBD.



O6opynoBanme: nabopaTopHOe 00OpyIOBaHWE I TPOBEICHUS HAOJIOJACHHM,
U3MEPEHNN, IKCIIEPUMEHTOB.

IpakTnueckas padora «/crnonp30BaHne pa3anyHbIX METOAOB MPU U3YUYECHHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorus KieTKku

Krnetka — cTpykTypHO-(yHKIIMOHATBHAS €IUHUIIA )KUBOTO. VICTOPHUS OTKPBHITHUS KIETKH.
Pa6oter P. I'yka, A. Jlerenryka. Knerounas teopus (T. [lIBann, M. llnetinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPUHU.

Meroabpl MOJEKYJISIpHOH W KIETOYHOW OWOJIOTMH: MHUKPOCKOIHUS, Xpomartorpadus,
aNeKTpodope3, METOJ MEUeHbIX aToMOB, auddepeHmanbHoe MEHTPUDYTHPOBAHNE,
KyJbTUBHPOBAHUE KJICTOK. M3yuenue uxcuposanuvix Kiemox. INEKTPOHHAS MUKPOCKOTIHSL.
Konghokanvnaa mukpocronus. Bumanvroe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID», «DIEKTPOHHBIM MUKPOCKOI», «HcTopus
Pa3BUTHS METOJIOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIPENapaTbl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHabHBIX KIETOK.

IpakTnueckas padora «l3yueHue MeTO/IOB KJIETOUHOU Ouosioruu (Xxpomarorpadus,
anektpodopes, nuddepenmansuoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnuyeckasi Opranu3anus KJIeTKU

XVWMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAaMUKPOIEMEHTHI. Bona u eé
pOJIb KaK pacTBOPUTEIISL, pE€areHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYIISIUN.
MuHepanbHble BEIIECTBA KJIETKH, UX OMOJIOrMYeckas poJib. Poib KaTMOHOB M aHMOHOB B
KJIETKE.

Oprannueckue  BemiecTBa  KIETKH.  buosornmueckwe — moinumepsl.  benkw.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€TKOBOIM MoJieKyibl. [lepBudHas cTpykrypa
Oesika, MeNTUIHAs CBA3b. BTOpHUYHas, TpeTuyHasi, YeTBEpTUYHAS CTPYKTYphl. JleHarypanus.
CgoiictBa OenkoB. Knaccudukanus 6enkoB. buonorndyeckue gyHkuuu 0enkoB. [Ipuonsi.

VYraeBoasl. MoHOCaxapu/ibl, AUcCaxapuabl, OJUTOCaxapuibl U mojrcaxapuansl. O0nmi
IUIaH CTPOEHMSI M (PU3MKO-XMMHUYECKHE CBOMICTBa yrieBoJoB. buonornueckue QyHKIUU
YTJIEBOJOB.

Jlumuasl.  T'mapodunsHo-TuapOoPOOHBIE  cBoMcTBa. Knaccudukanus — IUnuaos.
Tpurnunepunsl, pocomunuabl, BOCKU, CTEpouibl. buonormyeckue (GyHKUMH JTUMUIOB.
OO6mme cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTbh, CIIOCOOHOCTh K CaMO3aMbBIKAHHIO,
MTOJIYITPOHHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK n PHK. Ctpoenne HykineMHOBBIX KUCIOT. HykieoTuasl.
[Tpunuun xkommiementapuoctu. [IpaBuno Yapradgda. Ctpykrypa JJHK — nBoiinas cnimpaiis.
Mecronaxoxaenue u ouonornueckue pynkunn JJHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkumn AT®. BoccraHoBieHHbIE TEPEHOCYUKU, MX (QYHKIIUHA B KIIETKE.



Ipyeue wnyxneoszuompugpocghamer (HT®@). CexBenmpoBanue JIHK. Memoowt eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast Ouoyiorusi: OMOXUMUYECKHE U OMOPU3NYECKHe UCCIEOBAaHUSI COCTaBa U
IIPOCTPAHCTBEHHOU CTPYKTYphl OUOMOJEKYJN. Moodenuposanue cmpykmypol u @QYHKYUlL
ouomonekyn u ux Komniekcos. Komnviomepuoui oOuzatin u opeamuueckuini cummes
OUOMONEKYT U UX HENPUPOOHBIX AHATI0208.

JdeMoHCcTpanuu

[Toptpertsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, @. Caurep,
C. Ilpy3unep.

Juarpammel:  «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B HEXHUBOW IPUPOACY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuupl u cxembl: «llepuonnueckast Tabiuiia XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BO/B», «BemiectBa B cocTraBe Opranu3sMoBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYyphl OEITKOBOW MOJIEKYNIb», « CTpOEHHE MOJIEKYJT YIIIEeBOI0BY», «CTPOCHHE MOJIEKY
TUIAI0BY, «HykinenHoBbIe KUCHOTB, «CTpoeHue MOJIEKYJIbl ATO.

O0opynoBaHue: XUMUYECKAsI TOCYAa U 000PYI0BAHHUE.

JlabopaTtopnas paGora «OOHapyxeHHe O€IKOB C TIIOMOIIbIO KayeCTBEHHBIX
peaKIui».

JlabopaTopHasi pabora «lccnemoBanue HYKIEHHOBBIX KHCJOT, BBIJCICHHBIX W3
KJIETOK Pa3JIU4YHbIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KIETOK: dyKapHOTHYECKas U MpokapuoTuieckas. CTpyKTypHO-()YHKIITMOHAIbHbBIE
o0Opa30BaHUs KIETKH.

CrpoeHnue mpokapuoTudyeckoid kieTku. Kierounas creHka OakTepuili U apxem.
Oco0eHHOCTH CTPOEHHUS reTepoTPOPHOI U aBTOTPOPHOM MPOKAPUOTUUECKHUX KIIETOK. MecTo
Y POJIb IPOKAPUOT B OMOIIEHO3AaX.

CrpoeHne u (PYHKIIMOHUPOBAHHME dSyKapuoTHueckod kieTku. [lnazmaTuueckas
MeMmOpaHa (masmaniemma). CTpykTypa Tula3MaTH4ecKod mMeMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IJIa3MaTHYEeCKyl0 MeMOpaHy: mnaccuBHbIN (aud@ysus, obneruéHHas auddysus),
aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIA AaKTUBHBIM TpaHcnopT). [lomynponuiiaemocTb
MeMOpanbl. PaGoTa HaTpuii-kanueBOoro Hacoca. ODHJIOIMTO3: MHHOLUTO3, (aromuros.
Ox3omuto3. Knerounas crenka. CTpykTypa W (QYHKIHH KJICTOYHOM CTEHKHM pPacTCHH,
rpu0oB.

Huronna3sma. [uto3one. Llutockener. JIBmkeHue muroriazMbl. OpraHouabl KIETKHU.
OngHoMeMOpaHHBIE OpPraHOWIBI KJIETKU: HHAommasMmarudeckas cets (DIIC), ammapat
['onbpmku, JM30COMBI, WX CTpoeHHMe U GYHKOUU. B3auMmocBs3p 0OJHOMEMOpPaHHBIX
OpraHousioB kietku. CTpoeHHe TpaHyISIPHOTO PETUKYIyMa. Mexanuzm HanpasieHus 6e1Kos
6 OJIIC. CuHre3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [agkuii
(arpanynpHbIi) BHAOMIA3MATUYECKUN peTukyinayM. CekperopHas (yHKUMS —anmapara
Fonbmxu. Moougukayus b6enxkos ¢ annapame Ionvoxcu. Copmuposka 6enkoe 6 annapame
Tonvoorcu. TpaHcTIOPT BEMIECTB B KIIeTKe. Bakyonu pacTUTENbHBIX KIETOK. KiieTouHbIN COK.

Typrop.



[TomyaBTOHOMHBIE OpPraHOMJIbI KIIETKH: MHUTOXOHJIPHUM, IIAcTUABL. [Ipoucxoodcoenue
mumoxonopuit u niacmuo. Cumouoeenes (K.C. Mepeasckosckuil, JI. Mapeynuc). Ctpoenne u
GyHKUIMM MHUTOXOHJpUM W 1uiacTuia. [lepBUyHBIE, BTOPUYHBIE W CJOXKHBIE IUIACTH]IbI
(OTOCUHTE3UPYIOIIUX DYKAPHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX
pacTeHUN.

HememOpanusie opranounsl kietkn CTpoeHue ©  (QYHKIUHM HEMEMOpaHHBIX
OpraHoOuJOB KIETKU. Pubocomsbl. [lpomescymounvie uramenmol. MukpouiaMeHTHI.
Axmunosvle  muxkpogpunamenmol.  MpllliedHble  KIETKU. AKMuHO8ble  KOMNOHEHMbI
HemblueuHvlx Kiemok. MuxkporpyOouku. Kierounsiii mentp. CTpoeHue H ABUKEHUE
KTYTUKOB W pecHHYEK. MukpoTpyOouku  nurtomasmel.  Llentpuons.  benku,
accoyuupo8antvle ¢ MUKpouIameHmamu u Mukpompyoouxamu. Momopuwie 6enxu.

SAnpo. Obosouka siapa, XpoMaTHH, KapuoIIa3Ma, SAPHIIIKYA, UX CTPOeHHE U (QYHKIIUU.
Snepubiii  OenkoBbIM  MaTpukc. [IpocTpaHCTBEHHOE  PACIHOJIOKEHHE XpPOMOCOM B
uHTEepha3zHOM sape. Jyxpomamun u cemepoxpomamut. bBeaKku XpoMaThHa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU 6 Mumo3se. HoepHuiti mpancnopm.

Knerounsle BkimtoueHusi. CpaBHUTENbHAS  XapaKTEPUCTHKA KIETOK  JYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHHE 3YKAPUOTHYECKON KIETKW», «CTpOEHHE KUBOTHOU
KIEeTKn», «CTpoeHue pacTUTENIbHOW KIETKN», «CTpOoeHHUE MHUTOXOHAPHUN», «SAapoy,
«CTpoeHHE MPOKAPUOTHUECKON KIIETKH.

O0opynoBaHHe: CBETOBOW MHKPOCKON, MUKpONpENaparbl PacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOIpenapaTbl 0aKTEpHAIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUs KIETOK Pa3INYHbIX OPTaHU3MOBY.

IpakTuyeckas padora «l3yueHue CBOMCTB KIECTOUHON MEMOPAHBD».

JlabopaTopnas paGora «JMccinemoBanue IIa3MoiM3a M JIETUIA3MOJIM3a B
PACTUTENbHBIX KIETKAX.

IIpakTuyeckas padora «M3yueHue JBWKEHUA LUTOIJIA3Mbl B  PACTUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPTUH B KJIETKe

AccuMUISIIIMS U JUCCUMUIISALINSA — JIBE CTOPOHBI MeTaboau3Ma. Turbl oOMeHa BeIecTs:
aBTOTPO(HBIA U rerepoTpodHBIM. YdyacTHe KUCIOpOoAa B OOMEHHBIX MpOIEccax.
DHepreTuueckoe obOecneueHre KieTku: mnpeBpanieHue ATD B 0OMEHHBIX NpoOLEcCax.
DepMEHTATUBHBIM XapakTep peakiuil KIeTouyHOro MeTaboan3ma. GepMEHThI, UX CTPOEHUE,
cBoiicTBa 1 MexaHu3M jaeictBus. Kopepmentol. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX
KaTaln3aTopoB. benku-akTuBaTOpel U OCIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CMHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
okcuzenHvlll omocunme3 y oakmeputi. Ceemocoduparowue nueMeHmovl U HNUSMeHmbl
peakyuonHoz2o yeumpa. Poab xioporuiactoB B mporecce ¢otocuHTe3a. (CBeTroBas Hu
temHoBast pazpl. @omoovixanue, Cs., Cs. u CAM-muner pomocunmesa. 11poyKTUBHOCTH



dotocunTe3a. BnusHue paznauuHbIX (PaAKTOPOB HA CKOPOCTh (POTOCHMHTE3a. 3HAUYCHUE
dboTocunTe3A.

XemocuHTe3. PaszHooOpa3ue OpraHu3MOB-XEMOCHUHTETHUKOB: HUTPUDUIHUPYIOUTUE
OakTepuu, Kenezo0akTepu, CepoOAKTepuu, BOJOPOAHBIE  OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

Ana’pobnbie  opranu3mbl. Bunet  Opoxenus. Ilpoaykter OpokeHuss U uX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3POOHbBIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U
BO30yuTeN OOJIe3HEH.

AdpoOHBIE OpraHU3Mbl. JTallbl YHEpreTudeckoro oomena. IlonroroBUTenbHbIN ATarl.
['uKonm3 — OECKUCIOPOAHOE PACILEIUIEHUE TIIFOKO3bI.

buonornyeckoe OKHUCIEHHE, WM KIETOYHOE JbIXaHue. Ponb MHTOXOHApPHUN B
npoueccax Ouojorudeckoro okucieHus. [luknudeckue peakuuu. OKHUCIUTEIBHOE
dbochopunupoBanue. Iuepaus membpannozo epaouenma npomoros. Cunmesz ATD: paboma
npomounou ATD-cunmaszwvl. IlpeumyiecTBa a’poOHOr0 NyTH OOMEHa BEIIECTB IEpe
aHa’pOOHBIM. D(P(HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JlemoHCcTpauumn

IToptpetsr: JIx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DoTocuHTE3)», «DHEpreTuueckuii ooMen», «buocunrtes Oenkay,
«CtpoeHue pepMeHTa», « XEMOCUHTERY.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, OOOpYyJOBaHHME I MPUTOTOBIICHUSA
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

Jlaboparopnasi padora «/3yueHue KaTaJuTUYECKONW aKTUBHOCTU (PepMEHTOB (Ha
MpUMEpe aMUJIa3bl WIIM KaTajasbl)y.

JlaGopaTtopnasi pa6ora «M3ydenue QepMEeHTATUBHOTO paCIICIUICHUS TMEPOKCHUAA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB (OTOCHHTE3Aa U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuuu MatpuyHoro cuHTe3a. [IpUHIMI KOMIJIEMEHTApPHOCTH B  peaKIUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacieacTBeHHOW MHGOpMalyK. ['eHeTHYeCKuii Ko, ero
covictBa. Tpanckpunumss — wmarpuuHbld cuHTe3 PHK. IlpuHiunsr tpanckpunuuw:
KOMILJIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUUYHOCTh. (Co3pesanue MampuyHvlx
PHK & sykapuomuueckoti kniemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue Tpancniopteix PHK B GnocunTese Oenka. YcinoBus
ouocuntesa 6enka. Kogupoanue amuHokuciaot. Pons pubocoM B OnocuHTE3€E OeKa.

Coepemennvie npeocmasnenuss 0 cmpoenuu ceHog. Opranusanys TeHoMa y MPOKapHoT
1 9yKapuoT. Perymsuus akTHBHOCTU T€HOB y IpokapuoT. ['unoresza onepona (D. Kaxoo, XK.
Mano). Monexynapuvie mexanuszmol dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu  pabomul 2enos. Perynsuuss OOMEHHBIX TIpoleccoB B KkieTke. KieTouHsblit
rOMEOCTa3.



Bupycer — HekneTounbsie (HOpMBI KU3HA U OOJIUTaTHBIE Tapa3uThl. CTPOCHHUE MPOCTHIX
U CJIOXHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kusnennwvii yuxn JJHK-cooepocawux
supycos, PHK-cooepocawux eupycos, 6axmepuoghazos. QObpamunas mpaHcKpunyus,
pesepmasza, unmezpasda.

Bupycubie 3aboneBanus denoBeka, >KMBOTHBIX, pactenwit. CIINJl, COVID-19,
COIMAJTBHBIC M MEAUIIMHCKHE TTPOOIICMBI.

Buoungopmamuxa: ummezpayuss u anamuz 6orvuux maccusos («bigdatar)
CMPYKMYPHLIX  Ouoo2udeckux oauHvix. Hanomexnonocuu 6 Ouonocuu u meouyune.
IIpoepammupyemvie gpynxyuu 6enxos. Cnocobvt 00cmagKu 1eKapcma.

JdemoHcTpauumn

[Toptpersr: H. K. Konsuos, /. . IBaHOBCKUI.

Tabmumet u  cxemsl: «buocunTes Oenkay, «l['eHeTnueckuit koma», «Bupyce,
«bakrepuodarm.

IIpakTuueckas padora «Co3nanre MOAEIN BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsit muki, ero mepuoasl u peryisnus. Muatepdaza m muto3. OcobeHHOCTH
MpoIlecCOB,  MpoTeKalmux B  uHTepdasze. I[logroroBka KIETKM K  JICJICHHUIO.
[IpecunTeTnueckuif  (MOCTMUTOTHUYECKUIM), CHHTETUYECKUA M  MOCTCUHTETHYECKUUN
(IpeMUTOTHUYECKHIT) IEpUOIbI HUHTEP(DA3BI.

Marprunbii  cunte3 JHK —  pemmkanms. [lpuanuner  pervmkanum — JJHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBI CUHTE3, AHTUMNAPAILIEIBHOCTh. MexaHu3m
pemumkanuu  JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepbl H  TejoMepasa.
XpOMOCOMHBIM HaboOp KJIETKA — KapuoTUN. JIMTUIOMJHBIA W TaryIoUJIHBI  HaOOpbI
xpomocoM. ['omonoruunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue knetku — muTo3. CTaauu MHUTO3a U MPOUCXOJSIINE B HUX MPOLECChl. TUIIBI
Murto3a. Kapuoknnes u uutokunes. buonornueckoe 3HaueHUEe MUTO3a.

Perynsanust MUTOTHYECKOTO HUKIA KIeTKU. [IporpamMmmupyemasi KieToyHas rudens —
arorTo3.

Knerounoe  sapo, XpoMmocoMbl, (yHKIMOHANbHAsE  TeHOMUKAa.  Mexanuzmol
npoaughepayuu, ouppepenyuposxu, cmapenuss u eubenru kiemox. «L{ugpposas xknemkar —
ouounpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpanuun

Tabmuiel U cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», « CTpoeHHE XPOMOCOMY,
«Pennukamus JTHK.

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: «MUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaGopaTopHas padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENApaTax».

JlaGopaTopHas padora «HabmoneHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa Jyka (Ha
TrOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u QyHKUNHM OPraHN3MOB

buonornueckoe pasznooOpaszue opraHu3zmMoB. OAHOKJIETOYHBIC, KOJOHHAIIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHUSI W KUZHEACATEIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, OMHOKIETOUYHbIE TPHUOBI, OTHOKJIETOYHbIE BOJAOPOCIH, IPYTUE MPOTHUCTHI.
KostonnaneHble OpraHu3MBl.

B3anmocBsA3p yacTeld MHOTOKIETOYHOTO OpraHu3Ma. T[KaHW, OpraHbl U CHUCTEMBI
opraHoB. OpranusMm Kak euHoe 1eioe. ['omeocras.

Txanu pactenmii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBareibHas, MOKPOBHA,
OpoOBOJAIIASl, OCHOBHas, MexaHuueckas. (OCOOCHHOCTH CTpOeHUus, (QYHKUUH W
PACIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHU.

TkaHu KUBOTHBIX MW 4YEJNOBEKA. THMObl JKUBOTHBIX TKAHEW: HSHUTEIHATIbHASA,
COCIMHUTEIbHAS, MBITIICUHAast, HepBHAs. OCOOEHHOCTH CTPOSHUs, (DYHKIINI M PACTIOI0KCHUS
TKaHEN B OpraHax *KMWBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE W TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U YenoBeka. OyHKIMN OPraHOB U CUCTEM OPraHOB.

Omnopa Tema opranusmoB. Kapkac pacrenunii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli M BHyTpeHHMH ckeneT. CTpOeHWEe W THUIBI
COEAMHEHNS KOCTEN.

JIBkeHue OpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHHUM: TPONMU3Mbl U HACTHH.
JIBI>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YeJOBEKa: MbIlIeyHas cuctemMa. Pediekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranuszmos. I[lormomieHune BOABI, YIJIEKUCIOIO ra3a W MHUHEpaJbHbBIX
BEIIECTB pacTeHUsMU. IluTaHue KUBOTHBIX. BHYTPUIIOJIOCTHOE W BHYTPUKIETOYHOE
nuiieBapeHue. [lutanue Mo3BOHOYHBIX KUBOTHBIX. OTHENBI MUILIEBAPUTEIBHOTO TPAKTA.
[TumeBapuTenpHbIe Kele3bl. [luieBapurenbHas cucTeMa 4eJaoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuid. Jlpixanue xuBOTHBIX. uddy3us razos
gyepe3 MoBepXHOCTh KieTku. KoskHoe npixanue. J[pixarenbHash mMOBEpXHOCTh. JKaGepHoe u
JNErovyHoe JbIXaHue. J[pIXaHWe TIMO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. DBOJIIOIUOHHOE
YCII0KHEHUE CTPOECHUS JIETKUX MO3BOHOYHBIX KMBOTHBIX. J[pIXaTenbHAsI CUCTEMA YETOBEKA.
MexaHu3M BEHTWISIUAM JETKUX y MOTUI] U MICKONMUTAIOWUX. Perynsuus bIXaHus.
JIpixatenbHble 00BEMBI.

TpaHCcHOpT BEWIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCnopT
BEIIECTB y XUBOTHBIX. KpoBeHOCHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M ueyioBeka. Cepaie, KpOBEHOCHBIE COCYyAbl U KpoBb. Kpyru
KpOBOOOpalIeHUsl. OBOJIOIMOHHBIC YCIOXKHEHUS CTPOCHUSI KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perymnsus.

Brigenenne y opranusmoB. Beigenenue y pacrteHuil. BplneneHue y KMBOTHBIX.
CokparutenbHbie Bakyodu. Opranbl BeinencHus. DuibTparus, cekpenus U oOpaTHOe
BCAChIBAaHUE KaK MEXaHM3Mbl pabOThl oOpraHoB BbifeieHUs. CBs3b TMOJIOCTH Tela C
KPOBEHOCHOW W BBIJICIUTEIBHON CHUCTEMaMH. BbileneHne y MO3BOHOYHBIX >XMBOTHBIX M
yenoBeka. [louku. Ctpoenme u (QyHkimonupoBanne Hedpona. OOpazoBaHwe MOYH Y
YEJI0BEKA.



3amuTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropsl OakTepuil u
LIUCTHl MPOCTEHINMX. 3aluTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. Cpencrsa
[IACCUBHOMN U XUMHYECKOU 3alUThl. OUTOHIINIEI.

3ammTa y MHOTOKJIETOYHBIX WBOTHBIX. IIOKpOBBI M HMX MNpPOU3BOAHBIC. 3anuTa
opranuzma oT Ooisie3Hel. MMMyHHast cucremMa yenoBeka. KIleTOUHBIA M TyMOpadbHBIH
UMMYHHUTET. BpoXIEHHBIH u TpUOOpPETEHHBINH crenu(UYecKuil HUMMYHHTET. Teopus
KJIOHaJIbHO-celNeKTuBHOro umMyHutera (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanutenbHple OTBETHl OPraHU3MOB. Poib BpPOXKIAEHHOIO HMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxxumMocTh M perynsiiuss y OpraHu3MOB. Pa3apaxuMocTh y OJHOKIIETOYHBIX
oprann3MoB. Takcucel. PaznpaXxuMocTp U peryisinus y pacTeHuil. POCTOBbIE BENIECTBA U UX
3HA4YECHUE.

HepBHas cucrema u pednexktopHas peryisiuus y *KUBOTHbIX. HepBHas cucrtema u eé
OTJEJIBl. DBOJIOLMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOW CUCTEMBI Y KMBOTHBIX. OTIEmBI
rOJIOBHOTO MO3Ta MO3BOHOUYHBIX KUBOTHBIX. Peduiekc u peduekropHas nyra. besycioBHbie n
YCIOBHBIE Pe(IEKCHI.

I'ymopanbHast perynsiuus U 3HIOKPUHHAs CUCTEMA >KMBOTHBIX U uejoBeka. JKemnesbl
OHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JleHcTBME TOPMOHOB. B3auMMOCBSI3p HEPBHOU M
SHJOKPUHHOM cucteM. ' unoranamo-runoduszapHasi cucrema.

JlemoHCcTpauumn

[Toptper: W. I1. I1aBnos.

Tabmuupr u cxembl: «OJTHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKJIETOYHBIE BOJAOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl LIBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHoB
IT03BOHOYHBIX KUBOTHBIX», «BHYTpEHHEE CTpOEHHME HACEKOMBIX», «TKaHM pacTeHui»,
«KopneBbie cuctembl», «CtpoeHue credmsn», «CTpoeHHe JUCTOBOM TIUIACTUHKNY, «TkaHu
KUBOTHBIX», «CKeneT uenoBekay, «llumeBapurenbHas cucteMay, «KpoBeHOCHast cucteMay,
«/lpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MplmieuHas cucremMay,
«BproenurensHas  cucrema»,  «OHIOOKpHHHAs  cucTeMa», «CTpPOEHME  MBIIILBD,
«Ammynurtery, «KumedHononoctHeie», «Cxema mnuTaHus pacteHui», «KpoBeHOCHBbIE
CUCTEMBI IIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHne Tuape», «CTpOeHHE IUIaHaApUN,
«BHyTpeHHee cTpoeHue JOXKIeBOro uepBs», «HepBHas cucrema poidoy, «HepBHas cucrema
marymku», «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema nruiy, «HepBHas
cucTeMa MmiekonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcey.

O6opynoBaHue:  CBETOBOM  MHKPOCKOI,  MHUKpPOIpEnapatbl  OJHOKJIETOYHBIX
OPraHu3MOB, MUKPONPENApaTbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXUX, JKUBBIC HK3EMIUISIPhl KOMHATHBIX PACTCHHM, repOapuu pacTeHHl pa3HBIX
OTAEJNOB, BJAXHbIC IMpenaparbl JKUBOTHBIX, CKEJETbl IO3BOHOYHBIX, KOJUICKLIUH
0ECO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa, O0O0OpyIOoBaHUE [JIsi JIEMOHCTpALMH
MOYBEHHOTO M BO3AYLIHOTO NUTAHUS PACTEHMM, pacIIeIUIeHHUs] Kpaxmaja U OeJIKOB IOJ
neicTBueM (PEepMEHTOB, OOOpYAOBAaHHWE IS JIEMOHCTPAIMH OIBITOB 1O HW3MEPEHUIO
KA3HCHHOM EMKOCTHM JIETKMX, MEXAHW3Ma JbIXaTEIbHBIX JBWKCHUW, MOJAEIU TOJOBHOIO
MO3ra pa3JIMYHbIX )KUBOTHBIX.



JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUII.

JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTEHHUS.

Tema 10. PazMHoO:KeHHEe ¥ pa3BUTHE OPTAaHU3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecronoe (BKJIKOYash BEreTaTWBHOE) U IOJIOBOE.
Buner 6ecrionioro pa3MHOKEHUs: TOYKOBAHUE, CIIOPYJISIMS, pparMeHTanus, KIOHHPOBaHHE.

[TonoBoe pa3muoxkeHue. llonoBeie kieTku, win ramerel. Meiio3. Craguum menosa.
IToBenenne xpomMocoMm B wMmenosze. KpoccunroBep. buosiornueckuii cmbICa MeHo3a |
MOJIOBOTO Tpoliecca. Meno3 U ero MECTO B )KU3HEHHOM IIUKIIE OPTaHU3MOB.

[Ipen3zaponpimeBoe paszButue. ['amerorenes y KuBOTHBIX. lloyioBBIE JKe€mme3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaToreHnes u ooreHes3. CTpOCHHE TOJIOBBIX
KJIETOK.

OnoioTBOpeHre 1 SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOAOTBOPEHUSI:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTUE OpPraHu3MoB (OHTOreHe3). OMOpHOJIOTHST — HayKa o
Pa3BUTHH OpraHu3MOB. Mopgoeenez — oona u3 enasnvix npobaem amopuonocuu. Konyenyus
mopgozenog u mooenu mopghozeneza. Cramuum >MOpUOTreHe3a KMBOTHBIX (Ha TMpuUMepe
nsaryuiku). Jpobnenue. Tumbl npobnenus. /Jemepmunuposanuwoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvi 6Onacmys. OCOOCHHOCTH APOOJEHUS MIIEKOMUTAIOIIUX.
3apoJbIeBble JUCTKU (TacTpyssiliusl). 3akjajka OpraHoB U TKaHEW W3 3apOJIbIIIEBBIX
JUCTKOB. B3amMHOe BIMSHUE 4YacTe pa3BUBAIOIIETOCS 3apojibiimia (3MOpUOHATBHAS
MHIYKIMS). 3aKiajka IUIaHa CTPOCHHUS KUBOTHOIO KakK pe3ylbTaT HUEpPapXHUUECKUX
B3aUMOJICUCTBUI TE€HOB. BiusHue Ha >MOpUOHATBHOE pa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPYXaIOUIEH CPEIbI.

Poct u paszButue xuBOTHBIX. [locTamMOpuoHnanbHbIM mepuod. Ilpsimoe m Hempsimoe
pazButHe. Pa3Butne ¢ meramopdo3oMm y OECHO3BOHOYHBIX W TO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3Haue€HHE NPSMOIO M HENPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHCHUE B
npupoje. Tumbl pocra >KUBOTHBIX. DAaKTOPHI pPEryJssilIUM POCTa >KUBOTHBIX W UEOBEKa.
Craauy mocTAMOPUOHANIBHOTO Pa3BUTUS Y JKMBOTHBIX M 4esoBeka. llepuoabl oHTOreHesa
yenoBeka. CTapeHue U CMEepPTh KaK OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxxenne u pasputue pacteHuil. ['ametodut u cnopodput. Meo3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue crop B TMpoiecce Menosa. ['amMeroreHe3 y pacTeHUM.
OmnogoTBOpEHHE W PA3BUTHE PACTUTENBHBIX OPraHW3MOB. /[BOWHOE OIUIOAOTBOPEHHUE Yy
LBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuiet u  cxembl: «BereratuBHOe  pasMHOXKeHUE», «Tumbl  Gecrnosjoro
pasMHOXKEHUsD»,  «Pa3MHOXkeHHe  XJaMHIOMOHanb»,  «Pa3MHOXKEHME  DBIJIEHBIY,
«Pa3MHOXeHHE TUape», «Meio3», «XpomocoMbl», «l'amerorenes», «CTpoeHue
SMIEKIIETKU U criepMaro3ona», «OCHOBHbIE cTaiuM OHTOreHeszay, «lIpsmoe u Hempsimoe
pasButhe», «Pa3Buthe MaucCKoro xyka», «Pa3sButue capaHum», «Pa3BUTHE IISATYIIKWY,



«/IBOITHOE OIJIOAOTBOPEHHE Y LBETKOBBIX pacTeHUi», «CTpOCHHE CEeMSIH OJHOJIOIbHBIX U
JIBYJIOJbHBIX PACTEHUI, « KU3HEHHBINA [IUKII MOPCKOU KamyCThbl», «  KM3HEHHBIN UK MXay,
«KM3HEHHBIN TUKII aNOPOTHUKAY, « KU3HEHHBIN LUK COCHBD».

O6opynoBaHue:  CBETOBOM  MHUKpPOCKOI,  MHUKpOIpemnaparbl  SULEKIETOK |
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JISATYIIKID.

JlaboparopHass padora «l3ydyeHne CTpOEHHS TMOJIOBBIX KIETOK HA TOTOBBIX
MUKPOIIPENapaTaxy.

IpakTnueckas padora «BbIsBIECHNE IPU3HAKOB CXOJICTBA 3aPOJIBIIIEN TO3BOHOYHBIX
KUBOTHBIX).

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTnKa — HayKa 0 HACJEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hctopus craHoBieHUsS] U pa3BUTHS I'eHETHKU Kak Hayku. PaGotel I'. Mengens, I'. ne
®puza, T. Moprana. Poib oTeuecTBEHHBIX YUYEHBIX B pa3BUTHU TeHeTukH. PabGotel H. K.
Konsosa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununueHko,
H. B. Tumodeepa-Pecosckoro.

OCHOBHBIC TE€HETUYECKHE TIOHATHUS M CHMBOJBI. ['OMOJOTrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTEPHATUBHBIC NPU3HAKHU, JOMHWHAHTHBIM U PELECCUBHBIA ITPU3HAK,
TOMO3HUT0Ta, T€TePO3UTOTa, YUCTAsl JIMHUS, THOPUJIBI, TeHOTH, PeHoTur. OCHOBHBIE METO IbI
TE€HETUKU: THOPUIOJIOTUUECKUHN, TUTOTOTUYECKUHN, MOJICKYJISIPHO-T€HETUYECKUM.

JlemoHCcTpauumn

[Toptpetst: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. Basuiios, A. H.
benozepckuit, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeen-Pecorckuii.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMBbI CKPEIIUBAHUSI.

JlaGopaTopHas padora «/lpo3oduia kak 00bEKT TCHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeniBanue. [lepBoiii 3akoH MeHzenss — 3aKOH €AMHOO0Opa3us
ruOpuI0B TIepBOro nokosieHus. [IpaBuio nomunupoBanusi. Bropoii 3akon Menens — 3akoH
paciieryiends Tpu3HakoB. [luTosiorudyeckre OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAHMUS.
['unoresa yuCTOTHI TaMeT.

AHamm3upyroniee  cKpenuBaHue.  [IpomMexyTOuHBIM  XapakTep  HACIEHOBaHUS.
Pacmeruienre nmpru3HakoB MpyU HENMOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpemmBanue. TpeTuit 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HacJieJoBaHUs MPU3HAKOB. [{uTomornueckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUS.

CuerieHHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CrenieHHoe
HACJICIOBAHUE T'€HOB, HAPYLICHUE CLEIUICHUS MEXAYy TIeHamMu. XPOMOCOMHAS TEOpHUs
HACJIEICTBEHHOCTH.

I'eneruka nosia. XpOMOCOMHBIN MEXaHU3M OIpPEAEIEHU Moaa. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHsblil U reTeporaMeTHbId MoJl. ['eHeTnyecKkas CTPYKTypa I1OJIOBBIX
xpomocoM. HacnegoBanue nmpu3HaKoB, CHETUJIEHHBIX C TTOJIOM.

I'enotnn kak nenoctHas cucreMa. lIneroTpornuss — MHOXKECTBEHHOE IEHUCTBUE TE€HA.
MHOKECTBEHHBIN ajienu3M. B3anmoaencTBue HeaUICNIbHBIX T€HOB. KOMILIEMEHTapHOCTS.
Onucras. [lonumepus.



I'eHeTHyeCKMN KOHTPOJIb DPa3BUTUS PACTEHHMM, >KMBOTHBIX M YEJIOBEKA, a TAaKKe
(M3UOIOTUYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (QYyHKIuH. ['eHernmueckue
MEXaHU3Mbl CUMOHOT€HEe3a, MEXaHU3Mbl B3AUMOJICHCTBUS «XO3SIMH — MAapa3uT» U «XO35IMH —
MUKpOOHOM». ['eHeTWyeckue acmeKTbl KOHTPOJsS M M3MEHEHUS HacIeACTBEHHOM
nH(OpMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpauumn

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

Ta6muier u cxembl: «IlepBeIit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3axkon MeHens»,
«Ananusupyromiee  ckpemmBaHue», «HemomHoe — moMuHMpoBaHuEe», — «ClemieHHOE
HAacJIeOBaHWE TMPHU3HAKOB Yy apo3odwmib», «l'eHetnka mona», «KapuoTunm denmoBekay,
«Kapuotunn  npozoduner»y, «Kapuotunm ntunb», «MHOXECTBEHHBIN — allIeNu3My,
«B3anmoaencTBIE reHOBY.

O6opynoBanue: Mojelb s JEMOHCTPAllMd 3aKOHOB €QuHOOOpa3us THOPHUIOB
IIEPBOr0 TOKOJICHWSI M PACIICIUICHHs TPU3HAKOB, MOJEIb JUIsl JIEMOHCTPALMM 3aKOHA
HE3aBHCUMOTO HACJIEAOBAaHUS MPU3HAKOB, MOJENIb [ JAEMOHCTPAlUUU CLEIUICHHOTO
HacJIeJJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «J[po3odunay.

IIpakTuyeckas padora «/I3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y
JIPO30(DHITBI.

IIpakTuyeckas padora «/I3ydyeHuwe pe3yslbTaToOB AUTMOPUIHOTO CKPEILIMBAHUS Yy
IPpO30(HITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumozgeiicTBue renHotuna u cpensl npu hopmupoBanun peHorurna. M3mMeHUHBOCTH
npu3HakoB. KauecTBEHHbIE W  KOJIMYECTBEHHBIE MPU3HAKH. BHIBI H3MEHYMBOCTHU:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoaudukanroHHas U3MEHYMBOCTh. Poib cpebl B hopMupoBanuu MoAuUKaAIIMOHHON
n3MeHUMBOCTH. Hopma peakumu rnpusHaka. BapuanvoHHBIA psAg U BapUallMOHHAs KpUBAs
(B. Horanncen). CporicTBa MOIU(MDUKAITMOHHONW U3MEHUYUBOCTH.

['eHoTunyeckass M3MEHUYMBOCTHh. CBOWCTBA TE€HOTUIMYECKOW W3MEHYMBOCTH. Bubl
F€HOTUITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KombOunaTuBHas ”3MEHYUBOCTh. Mei103 1 MOJI0BOI MPOIIeCC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. PoJIb KOMOMHATUBHON W3MEHYMBOCTH B CO3JaHUM T'€HETHYECKOTO
pa3Hoo0pasus B pejiesax OJHOTO BUA.

MyTalnmoHHass W3MEHYMBOCTh. BUAbl MyTalMili: T'€HHbIE, XPOMOCOMHBIEC, T€HOMHBIE.
CnoHTaHHBIE M WHAYLUPOBAHHBIE MyTalMU. fIEpHBIE W LUTOIIA3MATUUYECKUE MYTAllUHU.
ComaTtnueckue W nojioBble MyTauuu. [I[puunHbl BOSHUKHOBEHUSI MyTalluid. MyTareHsl U UX
BIIMUSIHUE HAa  OpPraHU3Mbl. 3aKOHOMEPHOCTHM  MYTAllMOHHOIO  Mpolecca.  3aKoH
TOMOJIOTHYECKUX PsIIOB B HacliencTBeHHOM n3MeHunBocTH (H.M. BaBunoB). Buesnepnas
W3MEHYMBOCTh M HACJICICTBEHHOCTb.

Onuecenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (DaKmopos 8 HACIeO008aAHUU U
UBMEHYUBOCNU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuinos.



Tabmuubr 1 cxembl: «Buasl nm3meHUnBOCTHY, «MoauduKanmoHHass U3MEHUYHUBOCTHY,
«KoMOuHaTHBHAsT U3MEHUUBOCTBHY, «Melo3», «OmnoaorBopeHue», «l eHeTudecKue
3a00JIeBaHUs YeIOBEKa», «BUIbI MyTalldii».

OGopynoBaHKe: XKMBbIE M TepOapHbIC SK3EMIUIIPhl KOMHATHBIX PAaCTCHHUM, PUCYHKH
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHIMBOCTH.

Jlaboparopnasi pabora «VcciemoBanne 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHOMN
n3MeHUMBOCTHU. [locTpoeHrE BapHalIMOHHOTO PsAJia U BApUAITMOHHOW KPUBOM».

IpakTnueckasi padora «MyTtaruu y a1po30duisl (Ha TOTOBBIX MUKPOIIpEnapaTax ).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uenoBeka. MexnyHapoHass mporpaMma HCCIEAOBAaHUS T'€HOMa YEJIOBEKa.

MeTtobl U3YYEHUSA T€HETUKH YeJI0BEKa: reHeaJIOTMYeCKUH, OM3HEIOBEIH,
LIUTOTCHETUYECKHUIA, MOMYJISIIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHIA.
CoBpemMeHHOE ONpeeICHUE IreHOTHIIA: MOJIHOTEHOMHOE CEKBEHUPOBAHMUE,

T€HOTUIIMPOBaHUE, B TOM yucie ¢ nomonisio [11[P-ananuza. HacneactBeHHble 3a001€BaHMs
YyeloBeKa. ['eHHble M XpPOMOCOMHBIE O0JIe3HM uesioBeKa. bojie3HM ¢ HacleICTBEHHON
MPEIPACTIOIOKECHHOCTHIO. 3HAYEHUE MEIUIIUHCKON T€HETUKH B NMPEIOTBPALICHUN U JICYEHUN
FeHETUYEeCKUX  3a00JieBaHMI  4eloBeKa. MeAMKO-TeHEeTUYECKOe KOHCYJIBTHPOBAHUE.
CrBouoBbie KIeTKU. [IOHATHE «TE€HETHYECKOTO IPy3a». ITUUECKUE aCIIEKThl UCCIEA0BAaHUN B
00J1acTH peJaKTUPOBaHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue GpakToOpbl MOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UUECKOMY U
XMMHUYECKOMY 3arps3HEHUIO OKPYXKaroLIleh cpeapl. I'eHeTnueckass ImpeapacrioioKEHHOCTh
YEJIOBEKA K ITaTOJIOTUSIM.

JdemoHcTpanuu

Tabnuiet U cxembl: «Kapuotun yenoBekay», «MeToAbl U3yUYEeHHS] TEHETUKU YEJIOBEKAY,
«"eneTnueckue 3a00JIeBaHUS YETIOBEKAY.

IpakTnueckas padora «CocTaBieHUE U aHAIIN3 POJOCIOBHOM.

Tema 15. Cenekunsi OpraHusMoB

JloMecTukanust U ceneKkuus. 3apokKIACHUE CEIICKIMU U JToMecTukanuu. Yuenue H. H.
BaBunoBa o LleHTpax NpoOMCXOXAEHUS M MHOrooOpasusi KyJbTypHbIX pacTeHuil. Poib
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHHUU M MOPOJ KUBOTHBIX. COpT, mopoaa, mramMM. 3aKOH
TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHOW m3MeHunBocTh H. M. BaBuiosa, ero 3HaueHue
JUISL CEJICKITMOHHOM pabOoThI.

Meroabl  ceneKUMOHHOM  paboTbl.  VICKycCTBEHHBI  OTOOp:  MAacCOBBIM U
WHJIUBUAYAJIbHBIA. DTambl KOMOMHAIMOHHOM cesekiuu. VcnbiTaHue mpou3BOAUTENEH IO
moToMCcTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OIEHKA (PEHOTHUITA MOTOMCTBA U OTOOpP TIO
TEHOTHUITYy ¢ nomoulpto ananusa JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJNEKIIMOHHOW paboThl. PamwanuvoHHBIN ©
XUMUYECKUN MyTareHe3 KaKk MCTOYHHMK MyTaluid y KyJbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonb3oBaHWe TEHOMHOTO pEIAKTUPOBaHUS MU METOJI0B pekomOuHaHTHbIX JIHK s
MOJYYEHHUsI UCXOJHOTO MaTepuasa sl CEJIICKINH.

[Tonyyenune mnomumionaoB. BHyTpuBuaoBas ruOpuausanus. bIu3KopoaCTBEHHOE
CKpellluBaHue, Wik UWHOpuauHr. HepoacTBeHHOE CKpelMBaHUe, WM ayTOPUIUHT.



I'etrepozuc u ero npuuuHbl. Mcrnonb3oBaHue rerepo3nca B cenekuud. OtnanéHHas
rubpuausanus. [Ipeomonenne 6ecruioans MEKBHIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKITUU
pacTEHU U )KUBOTHBIX. «3e1€HaAsl pesonoyuUsLy.

CoxpaHeHHE U U3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHN M UX JTUKUX
poaude s cO3AaHUsl HOBBIX COPTOB W THUOPUIOB CEIBCKOXO3SMCTBEHHBIX KYIBTYD.
H3yuenue, coxpanenue u ynpasienue 2eHemuiecKUMu pecypcamu CelbCKOX03AUCMEEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 8 YENAX YIYUUIeHUS CYUIeCBVIOWUX U CO30AHUSL HOBBIX NOPOO,
JUHUL U KPOCCOB8, 6 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX
uccne008anuil, nepedosulx uoeti U nepCneKmueHbIX MexHoI02UlL.

JdemoHcTpauumn

[Toprpetsr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenxko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr U cxembl: «LIeHTpbl NPOUCXOXKACHUS UM MHOTO00pa3usi KYJIbTYpPHBIX
pacTteHuin», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW U3MEHYMBOCTH», «MeTombl
cenekuumy», «Otnanéunas ruopuanzanus», «Myrtarenes».

JlaGopaTtopHass padora «l3yueHne COpPTOB KyJNbTYpHBIX PACTEHHM U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METOJ0B CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBka pacTeHUI.

IKckypeusi «OCHOBHBIE METOJIbI U TIOCTHXKEHUS CEJICKIIUM PACTEHUN U KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENIbHBIN yU4aCTOK, B TEIUIMYHOE
X035IUCTBO, B JIAOOPATOPHUIO arPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OHOJIOTHS

OOBEKThI, UCTOJb3yeMble B OHMOTEXHOJIOTHUH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaJauIlMOHHAs OHMOTEXHOJIOTHS: XJeOOINeueHue,
MOJIy4YeHUE KHUCJIOMOJIOYHBIX TPOJIYKTOB, BHUHOJENTUE. MMUKPOOHMOIOTHUECKUI CHHTE3.
OOBEeKTH MHKpOOMOJIOTHYECKUX TexHosoruil. [Ipom3BoacTBo Oenka, aMUHOKHCIOT H
BUTAMHUHOB.

Co3ganue TEXHOJOTHM W MHCTPYMEHTOB IICJICHANPABICHHOTO MW3MEHEHUA U
KOHCTPYUPOBAHUSI TE€HOMOB C IEIbI0 TMOJYYEHHUS OpPraHu3MOB M HX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTpEUaroInecs B MPUPOie OMOCUHTETHUECKHE MTyTH.

Knerounas nHxkenepusi. MeToapl KyJbTYpbl KIETOK U TKAHEH PACTEHUN U )KUBOTHBIX.
Kpuobanku. Comatnueckas ruOpuu3anus 1 coMaTuyeckuii smopuorenes. Mcnonb3zoBanue
ranjoOu/IOB B CEIIEKUMU pacTeHUM. [lonyuenue mMoHoKIOHANbHbIX anmumel. Hcnoav3oeanue
MOHOKJIOHANbHBIX U NOJMUKIOHATbHBIX — anmumen 6  meduyune.  VICKycCTBEHHOE
OIUIONOTBOPEHUE. PEKOHCTpYKLHS SUIEKIETOK M KIOHUPOBAHUE IKUBOTHBIX. Meron
TPAaHCIUIAHTALIMM  SIA€p KIETOK. Texnonozuu  0300po6ieHus,  KyIbmueuposaHus u
MUKDPOKIOHATLHO20 PASMHONCEHUS CENbCKOXO3AUCTNEEHHBIX KYAbIMYD.

XpoMOCOMHass M TIeHHasg UHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCTpyupoBanue pexkomOuHantHeix JIHK. Coszdanue mpanceennvix  opeanuzmos.
JIOCTMKEHUS W TEePCHEKTUBbI XPOMOCOMHON M TEHHOM HWH)XEHEPUU. DKOJIOTHYECKHE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPHH.



Meauuunckue OuotexHonoruu. IloctrenomHass wmdpoBas wmeaunuHa. [ILP-
IMarHocTuKa. MeTaOoJIOMHBIN aHaIN3, TCHOIEHTPUYECKUN aHAJIU3 MPOTEOMa YeJIOBEKa IS
OLICHKU COCTOSIHMS €ro 370pOBbs. VICIonb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHass Tepanws
paka. 3D-OnounxeHepuss ayig pa3pabOTKH (YHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX
TEXHOJOTHM, CO3/1aHHUS KOMIUIEKCHBIX TKAaHEH COYETAHUEM TEXHOJIOTUH TPEXMEPHOIO
OMONpUHTUHTA U cKaPOIAMHTA TS peUICHHs 33/1a4 IePCOHATTM3UPOBAHHON MEIMIIUHBI.

CoznaHne BEKTOPHBIX BaKIMH C LIEJIBI0 00ECreueHUs: KOMOMHUPOBAHHOMN 3alllUThl OT
Bo30ynuteneii OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIMX OCO0O ONAcHbIE 3a00JIeBaHUSI YEJIOBEKAa WU
KVUBOTHBIX.

JdemoHcTpauumn

Tabmusr u  cxembl: «Vcnonap3oBaHME MUKPOOPTaHM3MOB B IIPOMBIIIJIEHHOM
IPOU3BOJACTBEY, «KieTouHas nHkeHepus», «I eHHass HH)KEHEpUs».

JlaGopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «llonmyyeHrne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCKypeus «bHOTEXHOIOrU — BaKHEWIIAsl IPOU3BOAUTEIBHAS CUJIA COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 KJIACC
1.0pranusm.

Opranusm — eIMHOE LETOE.

KuznenesrenbHOCTh opranusma. Perynsiius QyHkuuii opranuszma. ['omeoctas.

Pa3MHOXkeHHne opraHu3MoB: Oecrosioe u nmojgoBoe. CrnocoObl pa3MHOKEHUS Y PaCTEHUN U
KUBOTHBIX. THIMBHIyaibHOE pa3BUTHE Opranu3Ma (oHToreHe3). [[puunHbl HapylieHuit
pa3BuTHSA. PEnpoyKTUBHOE 3I0pPOBBE YEJIOBEKA: MOCIEICTBUS BIUSIHUSA HUKOTHHA,
AJIKOTOJIsI, HAPKOTHYECKHX BEIIECTB HA YMOPHUOHAIBPHOE Pa3BUTHE YelIOBEeKa. JKU3HEHHBIC
IUKJIBl PA3HBIX TPYII OPTaHU3MOB.

['enetrrka. MeToasl reHeTUKU. ['eHeTHYEeCKasi TEPMUHOJIOTHSI M CUMBOJIMKA. 3aKOHbI
HacneacTtBeHHOCTH ['. Menaens. XpoMocoMHasi TEOpUsl HACIEICTBEHHOCTH. OnpeneneHue
nosa. CIiierjieHHOE C ITOJI0M HacJICJOBaHHUE.

I'eneruka uenoBeka. HacnencrBeHHbIe 3a001€BaHUSI UETIOBEKA U UX TIPEAYNPEIKICHUE.

DTHYECKHE aCTIeKTHI B 00JIACTH MEAUITMHCKOM reHeTuku. ['enotun u cpeaa. Hacinencreennas
W3MEHYUBOCTh. MyTanuu. MyTareHsl U UX BIUSHUE HA 3JJ0POBbE YEIIOBEKA.
Jlomectukanus u cenekius. Metoasl cenekiuuu. buorexnosorus, €€ HarpaBJICHUS U
NepCcreKTuBbl. b0OE30NmacHOCTb.

2. Teopusi IBOJTIOIHMN.

Pa3BuTHe 3BONMIOLMOHHBIX UAEH, d3BOIIOLIMOHHAsA Teopust U. [JapBuna. CuHTeTHUECKAs
Teopust 3BOTOIMU. CBUAETEIHCTBA ABOJIIOIUN KMBOW MPUPOJIbI. MUKPOIBOIIOIUA U
MakposBoJonus. Bun, ero kpurepuu. [lonyssanusa — sjieMeHTapHast €IMHULA SBOJIFOLINH.
JIBMOKyTIIME CUITBI SBOJIONNN, UX BIMSIHUE Ha reHodoH 1 nonysannn. Hanpasnenus
ABOJIFOIUH.



MHuoroo6pasue opraHu3MOB Kak pe3yabTaT 3BoJtonun. [I[puHIUIEI KIaccudukamy,
CHCTEMAaTHKA.

3.Pa3Burue ;ku3Hmu Ha 3emuie.

['unoTe3bl MpoUCXOKASHUS )KU3HU Ha 3emiie. OCHOBHBIE 3TAIlbl SBOJIOIUU OPTaHUYECKOTO
mupa. CoBpeMeHHBbIE TIPEACTABICHUS O MIPOUCXOXKICHUH YeJIOBEeKa. DBOJIIOIUS YeIOBEKa,
aHTpOITOTeHe3. J[BIDKYIIIME CHIIBI aHTPOITOTeHe3a. Packl UeoBeKa, X MPOUCXOXKICHUE H
€IUHCTBO.



IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA  TTPOI'PAMMBI o
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS O0YYaIOIIUMHUCS
IPOrpaMM CpeTHEro 0011Iero 00pa3oBaHus: TMYHOCTHBIE, METANIPEAMETHBIEC U MTPEAMETHBIE.

B cTpyKType TUYHOCTHBIX pe3yIbTaTOB OCBOCHMSI MPOTPAMMBI 110 OMOJIOTUH BbIJCICHbI
CJIEIYIOLIME COCTaBIIAIONIME: OCO3HAHWE OOYYAIOMIMMHUCS POCCUHCKON TIpakIaHCKOM
HUJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIHHOCTA M CaMOOTIPEIEIICHHIO,
Hanuyue momusayuu K OOyYEHHIO OWOJIOTHH, yeleHanpasileHHoe pazeumue BHYTPEHHUX
yOeXJEeHU JMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPaTUIUI
pa3BUTUS  OHOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb  O0YYarOITUXCS
PYKOBOJICTBOBAThCSI B CBOCH JICSITEIILHOCTH IIEHHOCTHO-CMBICIIOBBIMUA  yYCTaHOBKAMH,
MPUCYIIUMU  CUCTEME  OHMOJIOTMYECKOro  oOpa3oBaHUsA, Haiuuyue  NpaBoCO3IHAHUSI
AKOJIOTHICCKOMN KYIBTYPBI, CHOCOOHOCMU CMA8UMb TISTTU U CTPOUTH )KH3HEHHBIC TUIAHEI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl 1O OWOJIOTHM JOCTUTAIOTCA B
€AMHCTBE y4eOHOM M BOCIUTATENILHOW JEATEILHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU
POCCHMCKAMH  COIMOKYJIBTYPHBIMH, HCTOPHYECKUMH H  JTyXOBHO-HPaBCTBCHHBIMU
IIEHHOCTSIMH, TIPUHATHIMA B OOIIECTBE MPABMJIAMH U HOPMaMH TTOBEJCHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIO3HAHUs, CAMOBOCIHUTAHMUS W CAMOPA3BUTHS, Pa3BUTHUS BHYTpPEHHEH
MO3UIIUU JJMYHOCTH, MATPUOTU3MA U YBOXKECHHS K 3aKOHY M MPABOIOPSAKY, YEJIOBEKY Tpy/a
U CTaplieMy IOKOJEHUIO, B3aUMHOTO YBa)KE€HUs, OEPEKHOTO OTHOIICHUSI K KYJIbTYpPHOMY
HACJICWIO ¥ TPAAULMAM MHOTOHAIIMOHANIBHOTO Hapoaa Poccuiickon Penepannu, npupoae u
OKpYXarouien cpee.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS YydeOHOTO mpeamera «buosorus» mOHKHBI
OTpa)XaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEN TO3WLMEN JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHUEHTAUUN, ITO3UTHUBHBIX
BHYTPCHHUX YOEXKICHHH, COOTBETCTBYIONIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUCKOTO
o0I11ecTBa, pacIUPEeHNe KU3ZHEHHOTO OMbITA U OMBITA JEATEILHOCTH B MPOIECCE peaTU3aINH
OCHOBHBIX HaMpaBJICHUN BOCIIUTATEIHLHOM IEATETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKMTAHCKOW TMO3UIHUKM OOYYArOMIETOCSs KaK aKTHBHOTO H
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEW, yBa)KCHUE 3aKOHA WU
MIPaBOTIOPSAIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MACATCIBHOCTH TIPH CO3JaHUHM YYCOHBIX
MIPOCKTOB, PENICHUU Y4YEOHBIX M TIO3HABATEIBHBIX 3aJ1ay, BBIMOJHECHUU OHMOJOTHYCCKUX
AKCIIEPUMCHTOB;

CIIOCOOHOCTH OTNPENENsATh COOCTBEHHYIO TO3WIIMI0O 1O OTHOIICHUIO K SIBIICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;



YMEHHE YYUTHIBAaTh B CBOUX JICUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUSL JIIOJIEH C pa3HBIMU YOEKICHUAMH, KYyJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATENIbHBIX U HCCIEI0BATEIbCKUX 3aJlad, YBaXXUTEJIHHOTO OTHOIICHHS K MHEHUIO
OTIMIOHEHTOB TIPH OOCYKICHUN CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCUUCKOM  TIPAKJAHCKOW  HWIACHTUYHOCTH, MaTPUOTU3MA,
YBaKEHUSI K CBOEMY HapoOAdy, YyBCTBA OTBETCTBEHHOCTHU Tepes PoauHoi, ropaoctu 3a cBoit
Kpaii, cBOIO PoauHy, CBOM S3bIK M KyJbTYpPY, IPOLLIOE U HACTOALIEE MHOIOHALTMOHAIBHOTO
Hapoaa Poccuu;

LHEHHOCTHOE OTHOIICHUWE K MPUPOJHOMY HACIEAUI0 M MAMSATHUKAM [PUPOIBL,
NOCTUXKEeHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCUHCKUX YUYEHBIX B CTAaHOBJICHHUE W Pa3BUTHE
OMOJIOTHHU, TIOHUMAHUS 3HAYCHUsT OWOJOTUM B TO3HAHUU 3aKOHOB MPHUPOJABI, B >KU3HU
YeJIOBEKa M COBPEMEHHOI0 00I1IeCTBa;

uaeiiHas  yOekIEHHOCTb, TOTOBHOCTh K CHOyKeHHo u 3amure OTtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEH POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYyallMi0 W TOPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO Oy AYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JAaHUI0O CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C TPAJULHSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIFOUAsl CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHUIA;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKHUBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHUIO B Pa3HbIX BUJAX MCKYCCTBa, CTPEMJICHUE MPOSIBISATH
KaueCTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocuMTAaHHMs, (OPMHUPOBAHMS KYJIbTYPHI 3A0POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

MMOHUMAaHUE MW pealM3alys 3J0pPOBOro M Oe3omacHoro obpasza KU3HHM (370pOBOC
MUTAHUE, COOJIIOICHIE TUTUEHUYECKUX MPABWII U HOPM, COaTaHCUPOBAHHBIM PEKUM 3aHITHI
W OTIbIXa, peryispHas (u3anyeckas aKTUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE IIEHHOCTH TMpPaBWJ WMHIWBUAYATHHOTO M KOJUIGKTUBHOTO 0O€30mMacHOro
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIFO/ICH;



OCO3HAaHHWE MOCJIECACTBUN U HENPUATHSA BPEIHBIX NPUBBIYEK (YHOTPEOJICHHS aJIKOTOJIA,
HapKOTUKOB, KYpPEHHUS);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAaCTEPCTBA, TPYIAOJII00HE;

TOTOBHOCTh K aKTHBHOM  JESATENBHOCTH TEXHOJOTMYECKOM W COLUMAIbHOU
HAIPAaBJIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATh, IUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATD
TaKylo JEATEIbHOCTB;

MHTEPEC K pa3InyHbIM chepaM MmpodeccnoHalIbHOM AESITEIbHOCTH, YMEHHE COBEPIIATH
OCO3HaHHBIM BbIOOp Oynymiell mpodeccuu M peain30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE
IUJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSKEHUN BCEU
KU3HY;

7) 3K0JIOrM4€CKOr0 BOCIIUTAHMSA

AKOJIOTMYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K NPUPOJAE KaK HMCTOYHHMKY KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYpbl: MPUOOPETEHUE OMbITA MJIAHUPOBAHMS
IIOCTYIIKOB M OLIEHKH X BO3MOKHBIX ITOCJIEICTBHUM JIJIs1 OKPYKAIOLEH CPEIbI;

OCO3HaHUE TI100aIbHOI0 XapaKTepa 3KOJIOrMUECKUX Ipo0JieM U IyTel UX pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MNPUOOpPETAEMble MNPU HU3YYEHUM OHOJIOTMHM 3HAHUS U
YMEHUS TNpPU PEIICHHH MpPOOJIEM, CBSI3AHHBIX C PALMOHAIBHBIM MPUPOIOINOIH30BAHUEM
(cobunroieHne npaBuil MOBEACHUS B IIPUPOJIE, HAPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, OMOCPepsI);

AKTHBHOE HENPUSITHE ACHCTBUM, MPUHOCIIIMX BPEJ OKpYXKaroUlEd MPUPOJHOM cpene,
yMEHUe MIPOTHO3UPOBATh HeOJIaronpusTHHIE AKOJIOTUYECKHE MOCJIE/ICTBHUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKAE PA3ZBUTOTO 3KOJIOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKON KYJIbTYpbI, ONBITA
NEATENBbHOCTH JKOJIOTMYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCA HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON AEATEIBHOCTH SKOJIOTUUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAyKM U OOIIECTBEHHOM TMpPaKTUKU, OCHOBAHHOIO Ha JHalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpILICHCTBOBAHME  SI3bIKOBOM M YMTATENbCKOW  KYJIbTYpbl KaK CpEeJCTBa
B3aUMOJICUCTBUS MEXIY JIFOAbMU U IO3HAHUS MUPA;

MOHUMaHue crnerupuKr OMOJIOTUM KaK HAayKH, OCO3HAHUS €€ poiid B (POPMUPOBAHUU
paloOHaIbHOIO HAYYHOTO MBIIIJICHUS,, CO3JaHUM LEJIOCTHOTO MpEeICTaBiIeHUs 00
OKPYXaIOllleM MHpE Kak O €IUHCTBE NPHUPOJAbI, YEJIOBEKa W OOIIECTBA, B IMO3HAHHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHNH Npo0JIeM COXpaHEeHUs PUPOITHOTO PABHOBECHS;

yOeXKAEHHOCT, B  3HAYMMOCTH OWOJIOTMM Uil COBPEMEHHOM  ITMBHJIM3ALIMU:
o0ecrieueHrdss HOBOTO YpPOBHS  Pa3BUTHUS  MEIUIMHBI, CO3JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHMOCOOHBIX pEIIaTh PEeCypcHble MPOOJEMbl Pa3BUTHSL UEIOBEYECTBA,



MOMCKA IMyTEH BBIXO0JIa U3 TJIOOAIBHBIX IKOJIOTHYECKUX MPOOIeM U 00ecTieueHUs Iepexo1a K
YCTOMYMBOMY Ppa3BUTHIO, PAIMOHAIIBHOMY HWCIIOJIB30BAHUIO TPUPOJIHBIX PECYpCOB U
(hOpMHUPOBAHNIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OMOJOTHYECKUX 3HAHMM B LENAX MOBBIIMICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOM  4YacTH
(YHKIIMOHATLHOW TPAMOTHOCTH 00yJaronuxcsi, popMupyeMoi mpu u3ydeHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTHM HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS [JIsl aHalu3a U OOBSICHEHHS SBJICHHM
OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHM, YMEHHE JeNaTh 000CHOBAaHHBIC
3aKJTIOYCHUST Ha OCHOBE HAyYHBIX (DAKTOB W HMMEIONIMXCSI JAHHBIX C IICJIBIO TOYYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETILHO MCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS Il PEIICHUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHMWE IEHHOCTH HAYyYHOH JEATEITHHOCTH, TOTOBHOCTH OCYIIECTBIISITH IIPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATEIbHOCTh HHANBUYATEHO U B TPYTIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN MO OHWOJOTUM B COOTBETCTBHHM C >KHU3HEHHBIMU
MTOTPEOHOCTIIMU.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS yU4eOHOTO mpeaMeTa « buosorusy BKIIOYAIOT:
3HaUYUMBbIE [T (POPMHUPOBAHUS MHPOBO33PEHUSI OOYYAIOUIUXCS MEXIUCITUTUTMHAPHBIE
(MexxTpenMeTHbIe) 00IeHayYHbIE MMOHATHS, OTPAXKAIONIUE IMETOCTHOCTh HAyYHON KapTHHBI
MHpa U CcrienuPuKy METOI0B MO3HAHUS, UCITOIB3YEMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
DHEPTUs, SBJIEHUE, TMPOIeCC, CHUCTEeMa, HAay4dHbI (AKT, TPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHs, UCCIIEIOBAHNE, HAOIIOCHUE, U3MEPEHUE, DKCIIEPUMEHT U
JpyTHE); YHHUBEpCAIbHbIE YyueOHbIE NEWCTBUS (TO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
peryisTuBHbIe), oOecneunBaromye (opMupoBaHue (YHKUIMOHATBHOM TPAaMOTHOCTH U
COIIMAJILHOM KOMIIETCHIIMM OO0yYarolIuXcsl; CIMOCOOHOCTh OOYYaroIIUXCsl HCIO0JIb30BaTh
OCBOCHHBIE MEXKIUCIUILIMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCAJIbHBIC YUeOHBIC
JIEVUCTBUS B IMIO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

B pesynbraTe u3ydeHuss OMOJIOTMM HA YPOBHE CpPEIHETO OOIIEro oOpa3oBaHUs Yy
oOyuatomierocss OyayT copMmupoBaHbl TO3HABATEIbHbIE YHUBEPCAJIbHBIE Y4COHBIC
JEUCTBUS, KOMMYHHMKATHUBHBIC yHHBEPCAIbHBIC YYCOHBIE JCHCTBUSA, pPETYJISATHBHBIC
YHUBEpCaIbHbIC YI€OHbIE ICUCTBUS, COBMECTHAS JCSTEIBHOCTb.

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUS MPOTPAMMBI CPETHETO O0IIero o0pa3oBaHUS
JTOJKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU TeHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITENIbHO (POPMYIHMPOBATh U aKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;



MCIIOJIh30BaTh TPHU OCBOCHHWHM 3HAHWUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHaAN3a,
CUHTE3a, CpaBHEHHUs, Kiaccudukanuu, oO0OIIEHHs), PACKPbIBATh CMBICT OMOIOTHYECKUX
NOHATUM (BBIACNATh WX XapaKTEepHbIE TMPU3HAKHW, YCTAHABIUBATH CBSI3U C JAPYTUMHU
MOHSATUSIMHU );

OTIpENEeNATh LETU NeATeTLHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPHUH WX IOCTIKEHUS,
COOTHOCHTH Pe3yJIbTaThl IEITEILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATUS JIsI 0O0bsICHEHUS (aKTOB U SIBIICHUM >KHBOM
IPUPO/IBI;

CTPOHTH JIOTHYECKHE paCCYyXJeHUs (MHIYKTHBHBIC, JCAYKTHUBHBIC, IO aHAJIOTHH),
BBISIBIIATh ~ 3aKOHOMEPHOCTH W TNPOTUBOPEYHMS B pPacCMaTPUBAEMBIX  SIBJICHUSX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSITh CXEMHO-MOJIEIbHBIE CPEJICTBA IS TIPEACTABICHUs CYIIIECTBEHHBIX CBSI3CH
U OTHOIIECHUN B HM3y4aeMbIX OMOJIOTHYECKMX OOBEKTaxX, a TaK)Ke MPOTUBOPEUHN Pa3HOIO
pOJia, BEISIBJICHHBIX B Pa3IUIHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIaH pEIICHUS TMPOOJEeMBI ¢ YyYETOM aHaIW3a HMMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JICSATEILHOCT, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB IICIISIM,
OIICHUBATh PUCKHU IMOCTIEACTBUM IEITEIHHOCTH;

KOOPJIWHHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSIX PEaTbHOTO, BHPTYaJIBHOTO H
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBHUS:

BJIQJIETh HAaBBIKAMH  Y4COHO-MCCIICAOBATEILCKOM UM  MPOEKTHOW JeATEIbHOCTH,
HaBBIKAMH pa3pemieHus] MPoOIeM, CIOCOOHOCThIO M TOTOBHOCTBHIO K CaMOCTOSITEIEHOMY
MMOMCKY METOJOB PEIICHUS MPAKTHYECCKUX 3a/ad, MPUMEHEHUIO pPa3IUYHBIX METOOB
MTO3HAHUS;

UCIIOJIb30BaTh Pa3JIUYHBIC BBl JACATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHHS, €TI0
WHTEPIpPETAINH, TPEOOPa30BaAHUIO U IPUMEHEHHIO B YUCOHBIX CUTYAIUAX, B TOM YHCJIC TIPH
CO37IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

GopMHpOBaTh HAYYHBIM THUI MBIIUICHUSA, BIAJETh HAYYHOM TEPMHUHOJOTHUEH,
KJIFOYEBBIMU MTOHATHAMU U METOJIaMU;

CTaBUTh U (HOPMYJIIMPOBATH COOCTBEHHBIE 33/1aud B 0Opa30BaTEIbHOMN JEATEILHOCTH U
KU3HCHHBIX CHTYAIUsX;

BBISIBIISATh TIPUYMHHO-CJICICTBCHHBIC CBS3M M aKTyaJM3WPOBaTh 3aJlady, BBIABUTATH
runoTe3y €€ pemieHusl, HaXOJUTh apryMEHTHI I JOKA3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh IMapaMeTPhl U KPUTCPHUH PCIICHHUS;

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJC PCIICHUS 3aJadd pe3ybTaThl, KPUTHUECKH
OIICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh M3MCHEHHUE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBJIATH IIeJICHANIPABICHHBINA MOUCK TIEPEHOCA CPEJCTB U CIIOCOOOB JICUCTBUS B
MpO(ECCUOHATIBHYIO CPENY;



YMETb TEPEHOCUTh 3HAHUS B T[IO3HABATEIbHYIO M TMPAKTHUUYECKYI0 00JacTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJCH, NpeajiaraTb OPUTMHAIBHBIE TOJIXOJbl W PEUICHUS, CTaBUThH
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIC PEIICHUS.

3) paGora ¢ uHpopManHe:

OpPUEHTHUPOBATHCS B PA3TMYHBIX UCTOUHUKAX MHGOpMALIMH (TEKCTE yueOHOTo nmocoous,
HAy4YHO-TIOMYJISIPHOW ~ JIUTEpaType, OWOJIOTMYECKUX  CJIOBapsX H  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHaIu3upoBaTh MHPOPMALMIO PA3THUYHBIX
BUIOB W (GOpM TMPEACTaBICHUS, KPUTUYECKH OICHUBATh €€ JIOCTOBEPHOCTh H
HEMPOTUBOPEUUBOCTD;

GbopMyIMpOBaTh 3aMpPOChl U MPUMEHATHh Pa3IM4YHbIE METOJbI MPHU IMOUCKE U OTOOope
Oounonornyeckoi nHpopmaIi, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YUeOHbIX 3a/1a4;

MpPHOOpPETaTh OMBIT UCMOJIB30BaHNS HH(POPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEpPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3INYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MpPEACTaBICHUS OMOJIOTHYECKOU
uHdopmaruu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJb30BaTh HAy4YHBIH SI3bIK B KAaueCTBE CPEIACTBA NIpuU paboTe ¢ OMOJIIOTHYECKOM
uH(pOpMaIMel: IPUMEHATh XUMHYECKHe, (PU3HMIecKre 1 MaTeMaTHUeCKUe 3HAKU ¥ CUMBOJIBI,
dbopmyiibl, ab0peBUATYPY, HOMEHKIIATYPY, MCIOJI30BaTh M MPEOOpPa30OBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJIQJICTh HAaBBIKAMHU pACIIO3HABAHUS M 3allUThl WHOOpMAIUK, HHPOPMAIMOHHOM
0€30MacCHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHHKAllMd BO Bcex cdepax >KHU3HU, aKTUBHO YYacTBOBAaTh B
AUaliore WM AUCKYCCHUU IO CYIIECTBY OOCyKIAaeMol TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBAaTh CY)KJIEHUS OTHOCHUTEIHHO BBITIOJIHEHUS MpeasiaraeMol 3aiaddl, yYUTHIBATb
WHTEPECHI U COTIACOBAHHOCTh MO3UIUH IPYTUX YUaCTHUKOB AUATIOTA WIN JUCKYCCHN);

pacrno3HaBaTh HeBepOajbHBIE CpeACcTBa OOIICHHS, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyallud, yMeTh CMAr4aTh
KOH(JIUKTBI U BECTU TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CTIOCOOAMU OOIIEHUS M B3aMMOJICHCTBHS, TOHUMATh HaMEPEHUs
APYTUX JIIOJIEH, TMPOSIBISITh YBAXKHUTEILHOE OTHOIIECHHE K COOECeIHHWKY M B KOPPEKTHOU
dbopMme hopMyIIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs eI TeJIbHOCTh:

MOHUMAaTh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAWBHIYyaJTbHOW pPabOTHI
MpU perieHuN OUOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHUS
TPYNIOBBIX (HOPM B3aMMOICHCTBHS TIPU PEIICHUH YIeOHOM 3a/1a4H;



BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBHUI C YYETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEHN Ka)J0ro YieHa KOJIJIEKTHBA,

NPUHUMATh LIEJIM COBMECTHOM NESITEIbHOCTH, OPraHU30BBIBATh U KOOPIAUHHUPOBATH
NEUCTBUS N0 €€ JOCTHKEHUIO: COCTABJIAThH IUIAH JECUCTBUM, PAaCHpPEAENSTh POJIU C YUYETOM
MHEHUI YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHMBAaTh Ka4eCTBO CBOETO BKJIaJa W KaXKJIOT0 yYaCTHUKAa KOMAaHIbl B OOIIMA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeayIaratb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIIMU HOBU3HBI, OPUTHHAIBLHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IOBEJCHUE B PA3IUYHBIX CUTYALMSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJISTUBHBIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUSA MPOOJEM M UX PEIICHUs B
KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWM LEJIEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JEUCTBUAX M IOCTYINKaxX MO OTHOLICHWIO K >KMBOW IPUPOJE, CBOEMY 3J0POBBIO U
3I0POBBI0 OKPYKAIOILNX;

CaMOCTOSTENIbHO OCYLIECTBIISATH MO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (HOPMYJIHpPOBaTh COOCTBEHHBIC 3aJaull B 0Opa30BATEIbHOW JEATEIIBHOCTH H
AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBIJISATh IUIAH PEHICHHs MpoOJeMbl € YYETOM HUMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIN BBIOOP, apPryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pELICHMUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CocOOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHHUIO IIMPOKOM HJPYAULMU B Pa3HbIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTEIbHbIM U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAEATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJQJI€Th HABbIKAMHM T03HABATEIbHON pEQIEKCUU KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEUCTBUI W MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJbTATOB W OCHOBAHWM, HUCIOJIb30BATh
puEMBI pedIeKCUH 71l OIEHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUSI IO UX CHUKEHHUIO;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIN3€ PE3yJIbTaTOB JCSITEILHOCTH;

3) npuHsiTHE Ce0sl U APYIUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MPU aHAIIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

IpU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;



pPa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIMU JPYTOr0 YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS COJAEpKaHMs yueOHoro mpeameta «buonorus» Ha
yrayOJnEéHHOM YpPOBHE OpPUEHTHPOBaHbI Ha oOecrniedeHre MNpoGUILHOTO OOydeHHs
oOyuvaroruxcst Ouonorud. OHM BKIIOYAIOT: creuuduueckue uisi OHOJOTUU Hay4YHBIE
3HAHMS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETAIMU U MPeoOpa30BaHUIO
3HAHUW, BUIBI ACATEILHOCTA IO TOJYYEHHUIO HOBBIX 3HAHMM W HMX NPUMEHEHHUIO B
pa3IMUHBIX YYEOHBIX, a TaKkKe B pEaIbHbIX MXKU3HEHHBIX cuTyanusx. lIpeameTrHbie
pEe3yaAbTaThl MPEACTABICHBI IO TOAAM U3yUYCHHS.

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

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIA OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B ()OpPMHPOBAHUN €CTECTBEHHO-HAYYHOW KapTHHBI MUpa, B TIO3HAHUW 3aKOHOB MPHUPOJIBI U
pEelICHUH TPOOJIEM PpalMOHAIBHOTO TPHUPOAOIONB30BaHUSA, O BKIAJIE POCCUMCKUX U
3apyOEKHBIX YUEHBIX B Pa3BUTHE OHMOJIOTHH;

BJIaJICHUE CUCTEMOU OMOJIOTUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJIATrarolre
OMOJIOTUYECKHE TEPMHUHBI U MOHATHUS (KU3HB, KJIETKA, OpraHu3M, MEeTaboJIM3M, TOMEOCTa3,
CaMOpEryJsilivs, CaMOBOCIPOU3BEACHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT W
pa3BuTHe), Ouosnormdyeckue teopuu (kierounas teopust T. IlIBamna, M. Illneiinena, P.
BupxoBa, xpoMmocomHasi Teopusi HacienctBeHHoctu T. Moprana), yuenust (H. Y. BaBusosa
— O IEHTpaXx MHOrooOpasusi M TMPOUCXOXKICHUSI KYJbTYpPHBIX PACTEHHUI), 3aKOHBI
(eamHOOOpa3usi TMOTOMKOB TEPBOTO  IOKOJICHHS, pACUICIJICHUS, YHCTOTHl TraMeT,
HE3aBUCUMOTO HacnenoBanus ['. Menzaens, roMOJOTMYECKUX PSJOB B HACIEICTBEHHON
u3menunBoctu H. Y. BaBuiioa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAAaMHU HAYyYHOTO T[IO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (OMUCAHHUE, U3MEpPEHUE, HaOJIoJCHUE,
AKCIIEPUMEHT);

YMEHHUE BBIACISATh CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIIETOK TPOKAPUOT U IYKAPHOT,
OJIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4ucjie OakTepuii, TPUOOB,
pacTeHuid, >KMBOTHBIX W YEJIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OpPraHOB pPACTECHUM,
KABOTHBIX, YEJIOBEKA, MPOILIECCOB JKU3HEACATEIBHOCTH, IPOTEKAOIIMX B OpraHU3Max
pacTeHu#, SJKMUBOTHBIX M 4YEJIOBEKa, OMOJOTUYECKUX TMPOIIECCOB: OOMEHa BEIIECTB
(MeTabonM3M), MpeBpaIieHus: SHEPTUH, OPOXKEHHSI, aBTOTPO(HOTO U TETEPOTPO(YHOTO TUIIOB
nuTanus, (OTOCHHTE3a W XEMOCHUHTE3a, MUTO3a, Meio3a, ramMeToreHes3a, dMOpHOTreHe3a,
MOCTAMOPUOHAIBLHOTO PAa3BUTHS, PAa3MHOXKEHUS, WHIWBUAYAJTBHOTO Pa3BUTUS OpTraHU3Ma
(oHTOTrEHe3a), B3aMMO/ICHCTBUSI T€HOB, IreTepo3nca, UICKYCCTBEHHOTO 0TOOpA;

YMEHHUE yCTaHABIMBATH B3aUMOCBS3U MEXKIY OPTraHOMIAMH KJIETKH M MX (DYHKITUSIMHU,
CTPOGHHEM KJIETOK pa3HbIX TKaHEeW M uX (YHKIHUSIMH, MEXIY OpPraHaMH U CHUCTEMaMH
OpraHOB y PacTEHUM, ’KUBOTHBIX U YEJIOBEKA U UX (QYHKIIUSIMU, MEKIY CUCTEMaMU OPTaHOB
U ux QYyHKIUSIMH, MEXIy JTanmaMu OOMEHa BEIIECTB, dTalamMu KJIETOYHOIO IMKJIAa M
KU3HEHHBIX IIMKJIOB OPTraHM3MOB, STallaMd SMOPHUOHAJIBHOTO Pa3BUTHS, TE€HOTHUIIOM U
dbenotunom, peHoTUrIoM u hakTopaMu Cpeibl OOUTAHUS;



YMEHUE BBISBIATh OTIMYUTEIHHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHUCJI€ PACTECHUH,
KUBOTHBIX U YEIIOBEKA;

yMEeHUE UCII0JIb30BATh COOTBETCTBYIOILINE apryMeHThI, OHOJIOTUYECKYIO
TEPMUHOJIOTMI0O W CHUMBOJHMKY JUIS JIOKAa3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT;

YMEHHUE peIIaTh OMOJOTHYECKHE 3aJa4Yd, BBISBISATH NMPUYUHHO-CICACTBEHHBIC CBSI3U
MEXAY HCCIEAYyEeMbIMU OHOJIOTMUYECKMMHU TPOLIECCAMH U SIBJICHUSIMU, JENIaTh BBIBOJbLI U
POrHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOIHATH Ta00OPATOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOAATH MIpaBuiIa MpH
pabote ¢ yueOHBIM H TaOOPaTOPHBIM 000PYIOBAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh WX OSKCICPUMEHTAIHLHBIMU CPEACTBAMH,
dbopMyupys 1eb HCCIEAOBAHUS, aHAJTU3UPOBATH IOJYYEHHBIE PE3ylbTaThl M JeiaTh
BBIBOJIBL;

YMEHHE Y4acTBOBaTh B yU€OHO-UCCIIEN0BATENbCKON paboTe Mo OUOJIOTUM, SKOJIOTUH U
MEUITMHE, POBOJINMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U IMMyOJIMYHO MPEACTABIAThH
MOJTYYCHHBIC PE3YIbTAThl HA YUCHUUECKNX KOH(PEPECHIHSIX;

YMEHHUE OIIEHUBATh STUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUNA B 00JacTH
OMOJIOTUM YW METUIMHBI (KJIOHUPOBaHUE, UCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAIMPABICHHOE
M3MEHEHHE TeHOMa M CO3JJaHiE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE  OCYIIECTBISAITH  OCO3HAHHBIM  BbIOOp  Oyaymiedl  mpodecCHOHATbHON
JIESITEILHOCTH B 00JIACTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEITHCKOTO
XO35MUCTBA, TMHUIIEBOM  MPOMBIIUIEHHOCTH, YIIIyOJIATh  TMO3HABaTEIbHBIM  HMHTEpEC,
HaIpaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH mpodeccud U MPOAOHKEHHUE
OMOIOTHYECKOro 00pa30BaHusl B OPraHU3ALUAX CPETHETO MPO(ECCHOHATHFHOTO M BBICHIETO
oOpa3oBaHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUs ydueOHOro mpeamera «buomnorus» B 11 Knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK,
B (OpMHUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPa, B TIO3HAHUN 3aKOHOB
OPUPOABI W PEHICHUH OHKOJOTMYECKHUX TPOOJIEeM UeIOBeUeCTBa, a TaKKe B PEIICHUU
BOIIPOCOB  PAIlMOHAILHOTO MPHUPOAOINOIb30BaHUs, W B (HOPMUPOBAHUM IIEHHOCTHOTO
OTHOUIEHUS K TMPUPOJE, OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIETh CUCTEMON OMOJOTHYECKUX 3HAHWH, KOTOpas BKIIOYACT OMpEIeICHHUS
¥ TIOHUMAaHHUE CYITHOCTH OCHOBOIIOJIATAIONMIUX OMOJIOTHYECKUX TEPMHUHOB M TIOHSTHH (BUII,
skocucTteMa, Omocdepa), Omomornueckue Teopun (dBodrOIMOHHAs Teopus Y. [lapBuHa,
CUHTeTHUYEeCKas Teopus 3Boitonuu), yueHus: (A. H. CeBepiioBa — 0 myTSX U HAMpPaBICHUSIX
sBostonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHEeTHYeCcKoro paBHoBecus J[x.
Xapau u B. BaiinOepra, 3apoasiieBoro cxojictsa K. M. bapa).

YMEHHUE BJIAJIETh OCHOBHBIMHU METOJaMU HAy4YHOTO TO3HAHUWSA, WCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M IKOCHUCTEM (OMHMCAHHE, U3MEPEHHE,



HaOIIOICHUE, DKCIIEPUMEHT), CITIOCOOAMHU BBISIBJICHUSI M OIICHKH aHTPOTIOTEHHBIX N3MECHECHHM
B IIPUPOJIE;

YMEHHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OMOTEOIEHO30B, KOCUCTEM U
ouocdepbl, CTaOUIU3UPYIONIETO, ABWXKYILIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
QJJIOTIATPUYECKOTO U CHUMIATPUYECKOrO0 BHI000pa30BaHUSA, BIUSHHUS JBIDKYIIUX CHII
HBOJIIOLIMK HA T€HO(MOH]I MOMYJISILINK, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOUTaHMs,
Yyepe/loBaHus HaNpaBJICHUN HBOIIOIMHU, KPYroBOpOTa BEIIECTB W IOTOKAa JHEPrUU B
HKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXIY MPOIECCAaMU SBOIIONUHU, JBUKYIIUMHU
CHJIaMU aHTPOTOreHe3a, KOMIIOHEHTAMH Pa3IMYHBIX 3KOCHCTEM M TMPHUCIIOCOOJICHUSIMU K
HUM OPTaHU3MOB;

YMEHHUE BBIABISATH OTIWYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, IMPHUCIIOCOOJIECHHOCTD
BUJIOB K cpene oOuTaHus, aOMOTHMYECKUX M OMOTHUYECKHMX KOMIIOHEHTOB 3JKOCHCTEM,
B3aMMOCBSI3€l OpPraHM3MOB B COOOINECTBAX, aHTPOMOTEHHBIX H3MEHEHHH B JKOCHCTEMax
CBOEM MECTHOCTH;

yMEHHE MCIIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHI0O W CHUMBOJHUKY JUISI JIOKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB M Cpelabl OOWTaHMS, €IUHCTBA
YeI0OBEYECKIX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTO000pa3usi BUIOB M HKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPOJIBI U YETTOBEUECTBA;

yMEHHUE peliaTh OMOJOTUYECKUE 3a/laud, BBISBISATH MPUUYUHHO-CIICICTBEHHBIC CBS3H
MEXy HCCIEAyeMbIMU OWOJIOTMYECKUMHU TMpoIlecCaMU M SIBICHUSIMU, JelaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TMOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATH JJA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COOIIOAATH MTpaBuia Mpu
paboTe ¢ yueOHbIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh MX HKCIEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys 1Ieb HWCCICAOBAaHMS, aHAJU3UPOBATH IIOJYYCHHBIE pE3YyJbTaThl U JeJaTh
BBIBOJIBL

YMEHHE Yy4acTBOBaTh B yUe€OHO-UCCIIEI0BATENbCKON paboTe o OUOJIOTUH, SKOJIOTHH U
MEIHIIMHE, POBOIUMON Ha 6a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIWIHO MPECTABIATh
MOJIyYeHHBIC PE3YJIbTAThl HA YUCHUUECKUX KOH(DEPEHIIUSIX;

yMEHHUE OIEHWBATh TUIOTE3bl U TEOPUU O MPOUCXOKIACHUHM KU3HU, UYEJIOBEKAa H
YeJI0OBEYECKUX pac, 0 MpUYMHAX, TOCIEACTBUAX U CHOCO0ax MpPeJOTBPAIICHUS TII00ATBHBIX
M3MEHEeHU B buocdepe;

YMEHUE  OCYIIECTBIATh OCO3HAHHBIA  BBIOOp  Oyaymiedt  mpodecCHOHATBbHON
JeSTeTPHOCTH B OOJAcCTH OWOJIOTHH, DJKOJOTHUH, TMPUPOJIONOJIb30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH,  TICUXOJIOTMHM,  BETCPUHAPHH,  CEJIbCKOTO  XO3SHCTBA,  MHUIIEBOM
MPOMBINIJICHHOCTH, YIIyOJsITh MO3HABATENbHBIM WHTEPEC, HANpPaBICHHBIA HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Tpodeccur M MPOAOKEHHE OUOJOTHMYECKOTO O0pa3oBaHUS B
OpraHM3aIMsIX CpeHEro NpodheCCUOHAIBLHOIO U BBICILIEr0 00pa30BaHMsL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Kounrpoabubie Hpaxruec  (undpossic)
Bcero KHe oOpa3oBaTeJibH
padoreI padoThI bl€ pecypchl
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKIMH KIETKH
6 OOMeH BellecTB U MPEeBpallleHue YJHEPTUH B KIIETKE
7 HacnencrBennast nndopmanus u peanusanus e€ B KJIETKe 0.5
8 JKU3HEeHHBIN UK KIETKU 1
9 CtpoeHue u GyHKINHM OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa O HACIEICTBEHHOCTH U H3MEHUYHUBOCTH ) 05
OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KVIACC

HaumeHnoBaHuUe pa3/iesioB U TEM

KoanuecTBo 4acoB

Ne ni/m Kourpoubnbie  IIpakTHyeckue
MPOrpamMmbl Bcero
padoThI padoThI

1 Opranu3MeHHbI YpOBEHb 10 1
2 [TonynsunoOHHO-BUI0BOM YPOBEHB 1
3 DKOCHCTEMHBIH YPOBEHb
4 buocdepHslit ypoBeHb

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2







HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Koaunuecrso yacos Harta DJIeKTPOHHBIE HH(PPOBLIE
Nen/m Tema ypoka
Bcero KP 1P H3yYeHHUs o0pa3oBaTe/ibHbIE pecypcChl
bub6nmoreka [IOK
buonorus kak KOMIUIEKCHAsI HAyKa ¥ KaK 9acTh COBPEMEHHOTO

1 5 1 https://m.eds00.ru/863e6122
obectsa https://m.eds00.ru/863e632a

bu6nunoreka LIOK

2 JKuBBIE CHCTEMEI U UX CBOMCTBA 1 https://m.edsoo0.ru/863e6122

https://m.edsoo.ru/863e632a
bubnunoreka LIOK

3 YpoBHEBas OpraHu3aiysi >KUBbIX CUCTEM 1 https://m.eds00.ru/863e6122

https://m.edsoo0.ru/863e632a

4 Hcropus oTKpbITUA U M3yYeHUs KieTkHU. Kietounas teopus 1 https://m.edso00.ru/863e6e88
MeTo 161 MOJIEKYIISIPHOM M KJIIETOYHOM OHMOJIOTHH.

5 [IpakTuueckas pabota «M3ydeHre MeTO10B KIETOYHOM 1 05 bubnunoreka LIOK
6uosioruu (xpomarorpadus, 3nexkTpodopes, ' https://m.eds00.ru/863e6122
middepennmanbHoe neHTpudyrupoanue, [11IP)»

bubmmoteka IIOK
6 X I 1
HMITHCCKHI COCTAB KACTKH https://m.edso0.ru/863e674e
7 MuHepaibHbBIE BEIIECTBA KIETKH, HX OMOJIOTHYECKAs POJIb 1 bubmorexa LIOK
p H ’ p https://m.eds00.ru/863e674e
Opranudeckue BelecTBa KieTku — Oenku. JlabopaTopHas

8 abora «O0HapyxeHue OEIKOB ¢ IOMOIILI0 KAYeCTBEHHBIX 1 0.5 bubnnorexa [JOK
P . Py B ' https://m.eds00.ru/863e6b72
peaxiuii

but6mmorexa [IOK

9 7 1
CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB https://m.edsoo.ru/8636b72

10 Opra"nn4ecKye BeIeCTBa KIETKH — YIIJIEBOEI 1 bubnnorexa [JOK

p i yr a https://m.eds00.ru/863e6870

11 Oprannyeckre BellecTBa KIETKU — JUMUIbI 1 bubmrorexa LIOK

p Hl a https://m.eds00.ru/863e6870
12 Hyxneunossie kucnotsl. JJHK u PHK. JIaGoparophnas paboTa 1 0.5 bubmuotexa [JOK
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«I/ICCJ'ICI[OBaHI/IC HYKJIICHUHOBBIX KUCJIOT, BBIICJICHHBIX U3 KJICTOK
PAa3JINIHBIX OPraHU3MOB»

https://m.edso0.ru/863e6d5c

13 Crpoenue u pyaknuu ATO. JIpyrue Hykineozuarpudochats bubnuorexa [JOK
(HT®D) https://m.edso00.ru/863e6d5c
CexBenupoBanue JIHK. Meroabl reHOMHKH, bubnuorexa [JOK
14
TPAHCKPUIITOMUKH, IPOTEOMUKHU https://m.eds00.ru/863e6e88
. bubnuorexa [{OK
15 Merozet ctpykTypHoit Gosorun https://m.eds00.ru/863e6e88
bubnunorexa LIOK
16 Tunsl kietok. [IpokapuoTnueckas KieTka https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
Crtpoenue sykapuotuyeckoil kinerku. [Ipaktuueckas pabora bubmorexa OK
17 Hp viap A P P 0.5 https://m.eds00.ru/863e6ff0
«3yueHne cBONCTB KJIECTOYHOU MEMOpPaHBI» https://m.eds0o.ru/863e716¢
bubmuoreka [IOK
18 [ToBepXHOCTHBIN anmnapar KIeTKU https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢c
OnnomemOpanHbIe opraHouabl KieTku. [IpakTrdeckas padbota bubmorexa [JOK
19 I/Iﬂ P P P P 0.5 https://m.eds00.ru/863e6ff0
«V3yueHne TBIKEHUS ITUTOIIa3Mbl B PACTHTEIBHBIX KICTKaX) https://m.eds00.ru/863e716¢
[TonmyaBTOHOMHBIE OPTaHOUIBI KJIETKUA: MUTOXOHJIPUH, bubmuoreka [{OK
20 miactuel. JlaboparopHas padora «MccnenoBanue Tra3mMoan3a 0.5 https://m.eds00.ru/863e6ff0
U JEIUIa3MOJIN3a B PACTUTENIBHBIX KIETKAX) https://m.edsoo.ru/863e716c
but6mmorekxa [IOK
21 HememOpaHHbIe OpraHOU bl KIETKH https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
bubnunorexa LIOK
22 CrtpoeHue u QyHKIMHU Sapa https://m.edso00.ru/863e6ff0
https://m.eds00.ru/863e716¢
CpaBHUTENIbHAS] XapaKTEPUCTUKA KIETOK YKApUOT. bubnuotexa [JOK
23 JlaGopatopHnast pabota «/3yueHne CTpoeHus KIETOK 0.5 https://m.eds00.ru/863e6ff0

PAa3JINIHBIX OPraHU3MOB»

https://m.edso0.ru/863e716¢
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AcCCUMMIISAIINS U AUCCUMUIISIIINS — JIBE CTOPOHBI MeTaboIu3Ma.
Tumnbr o6mena Benects. JlaboparopHas padora «3ydyenue

bubnunoreka LIOK

24
KaTaJIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe https://m.eds00.ru/863e766¢
amMmIIa3bl WIK KaTajaas3bl)»
DepMEHTAaTUBHBIN XapaKkTep PeaKLuid KIETOYHOIO
Metabonmu3ma. Jlaboparopras pabora «3ydeHue bubmmorexa LOK
25 o B 0.5 https://m.eds00.ru/863e6ff0
€PMEHTAaTUBHOT'O paclIEIIEHUS IEPOKCUIA BOJOPOa B https://m.eds00.ru/863e716¢
PaCTHTENBHBIX M )KUBOTHBIX KJIETKAX)
bu6nmorexa [IOK
26 benku-akTHBaTOPHI U OCIKU-UHTHOUTOPBI https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢c
. bubnuoreka [{OK
27 ABTOTpOGHBIN THIT 0OMEHA BEIIECTB https://m.eds00.ru/8637c98
bubnuoreka [IOK
28 Potocures https://m.edso00.ru/863e7c98
XemocuHtes. JJaboparopnas padota «CpaBHEHHE ITPOLIECCOB bubnnoreka [JOK
29 0.5
(hoTOCHHTE3a U XEMOCHUHTE3a) https://m.edso00.ru/863e7c98
30 AHarpobHbIe opranu3mbl. Buasl 6poskenus. JlabopaTopHas bubmuoreka [IOK
pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUS» https://m.eds00.ru/863e7c98
bu6mmoteka IIOK
31 AdpoOHBIE OPraHU3MBbl. DTalbl SHEPreTUYECKOro OOMeHa https://m.edsoo.ru/863e7aae
39 DHeprusi MeMOpaHHOTro rpaaueHTa npoToHoB. Cunte3 ATD: bubmuoreka [JOK
pabota npotoHHO AT®-cHHTa3bI https://m.edso0.ru/863e7aae
33 Peakmmu MaTpHYHOTO CHHTE32 bubmorexa [TOK
H P https://m.eds00.ru/863e796e
but6mmorekxa [IOK
34 T — i PHK
PAHCKPHITIIA — MATPUHEIM CHHTES https://m.eds00.ru/863e796e
, bubnuotexa [JOK
35 T
PAHCIBILI 1 €8 Stanbl https://m.eds00.ru/863e796e
36 KoaupoBanue amuHokuciaoT. Pons pubocom B OuocuHTE3E but6mmoreka [IOK
Oenka https://m.eds00.ru/863e796e
37 Opranu3anys reHomMa y TpoKapuoT U dyKapHuoT bubnuorexa [JOK
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38 MosnekynsipHble MEXaHU3MBbI SKCIIPECCUH F€HOB Y 3YKapHOT buomorexa LIOK
yAp p y dykap https://m.eds00.ru/863e796e
Bupycsl — BHeKs1eTOUHBIE (POPMBI )KU3HU U O0JIUTaTHbIE Bu6muotexa [JOK
39 0.5
napa3uThl. [IpakTrueckas padota «Co3naHue MOACITH BUPYCa» https://m.eds00.ru/863e7540
40 BupycHbie 3a001eBaHus YeI0BEKa, )KUBOTHBIX, PACTEHUI bubamorexa LIOK
by ’ P https://m.eds00.ru/863e7540
bubnunorexa LIOK
41 H
AQHOTEXHOJIOTUH B OMOJIOTUU U MEIUIINHE https://m.edsoo.ru/863¢7540
. bubnnorexa [JOK
42 JKHSHCHHBIH LMK KICTKA https://m.edso0.ru/863e7540
. bubnnorexa [{OK
43 Marpusneiii cnsres JIHK https://m.edsoo.ru/863e7540
44 Xpomocomsl. Jlaboparopnas pabota «3ydeHre XxpoMocoM Ha 05 bubmmorexa [JOK
TFOTOBBIX MUKpOITpEnapaTax»» ' https://m.eds00.ru/863e81b6
bubnunoreka LIOK
45 Jleneue KIETk — MHTO3 https://m.eds00.ru/863e8436
Tunst knetok. Kaprokunes u nutokunes. Jlaboparopuas
46 abota «HabmoieHne MIUTO3a B KJIETKaX KOHUMKA KOPEIKa 0.5 brbmmorexa LTOK
P A P ' https://m.eds00.ru/863e796e
nyka (Ha TOTOBBIX MUKpPOIIpEnapaTax)»
47 Perynsuus >KM3HEHHOTO HUKJIA KIIETOK brbmmorexa LTOK
v t https://m.eds00.ru/863e796e
48 Opranusm Kak eMHOE LET0e bubnuoreka LTOK
p g H https://m.eds00.ru/863e796e
Txanu pactenuii. JlJabopatopHas pabora «/3ydueHue TkaHen bubnuotexa [JOK
49 . 0.5
pacTeHuin» https://m.edso0.ru/863d115a
TkaHu )KMBOTHBIX U 4YenoBeka. Jlaboparopras padota bubnmoreka [JOK
50 . 0.5
«M3ydeHne TKaHeH KUBOTHBIX» https://m.eds00.ru/863df606
51 Opransl. Cucremsr opranos. JlaboparopHas pabota «3ydenue 05 bubmmoreka [JOK
OPraHoOB LIBETKOBOT'O PACTEHUSD) ' https://m.eds00.ru/863d12ae
52 Omnopa Tena opraHu3MoB bubnmorera LHOK

https://m.edso0.ru/863dfae8
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bubnunoreka LIOK

53 JBIKEIHe OpraiH3MOB https://m.edso0.ru/863e1942
bubmuorexa [{OK
>4 Huratne opranusmos https://m.edSO(])_.[ru/863e2f9a
55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. [IHIIEBapuTEIbHAS bubmmoreka [JOK
CHCTEMa YeJIOBEeKa https://m.edso0.ru/863e2f9a
bubnuorexa [{OK
%6 JlbIXarHe OprarmsMOoE https://m.edsocl)_.[ ru/863e231a
57 JIpIXxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA bubmmorexa [JOK
https://m.eds00.ru/863e25fe
58 TpancmopT BemecTB y OpraHu3MoB
59 KpoBeHocHas cucreMa 03BOHOYHBIX KMBOTHBIX U YEJIOBEKA bubmmorexa LIOK
https://m.edso0.ru/863e1d70
60 Brigenenue y opranu3mMoB bubmmorexa [JOK
https://m.eds00.ru/863e4516
61 3amura y Opranu3MoB buGnuorexa [IOK
https://m.eds00.ru/863e4516
62 NMMyHHas cucTeMa 4enoBeka bubmorexa LIOK
https://m.eds00.ru/863e1942
63 PaznpaxkxuMocTh U perynsius y OpraHu3MoB bubmmorexa [JOK
https://m.edso0.ru/863e2f9a
64 I'ymopanbHas perymsiius 1 SHIOKPUHHAS CUCTeMa KUBOTHBIX U bubmuoreka [JOK
YyesoBeKa https://m.eds00.ru/863e098e
65 @DopMBbI pa3MHOKEHUSI OPTAaHU3MOB Bubmmorexa [IOK
https://m.edsoo.ru/863e7f4a
but6mmorekxa [IOK
66 Honosoe pasmmosierite https://m.edsoi.Iru/863e7f4a
. bubmuoreka [{OK
o7 Meiios https://m.edsol_.[ru/863e7f4a
I'amerorenes. O0pa3oBaHuEe U Pa3BUTHE MOJOBBIX KIETOK.
68 JlaGopatopnas pabora «/3yueHne CTpoeHUs OJIOBBIX KIETOK 0.5 bubmorexa LIOK

Ha TOTOBBIX MUKpOIIpErapaTax»»

https://m.edso0.ru/863e7f4a
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bubnunoreka LIOK

I/I -
69 HIUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB — OHTOI'€HE3 https://m.eds00.ru/863e8436
70 3akiiagKa OpraHoB U TKAHEN U3 3apOIbIIIEBbIX JIUCTKOB bubmorexa LHIOK
flka op PO https://m.eds00.ru/863e8436
Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas pabora
71 «BrpIsBIIEHYE IIPU3HAKOB CXOACTBA 3apOAbIIIEe TO3BOHOYHBIX 0.5 buGnuorexa [IOK
p a PO ' https://m.eds00.ru/863e8436
JKUBOTHBIX)
79 PasmuoxeHue u pazButue pacteHuii. JlJaboparopuas padota 05 bubnmnoreka HOK
«CTpoeHHe OpraHOB Pa3MHOXKEHUSI BHICIIIMX PACTEHUII ' https://m.edso0.ru/863e8436
73 Hcropus cTaHOBIIEHUS U PA3BUTHS T€HETUKNA KaK HAYKH bubnnorexa [IOK
p p YK https://m.eds00.ru/863e862
74 OcHOBHBIE TIOHATHS U CHMBOJIBI TeHETUKH. JlabopaTopHas 05 bubnnoreka [JOK
pabota «JIpo3oduina kak 00BEKT FreHETHICCKUX UCCIICIOBAHUI) ' https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJICIOBAHUS PHU3HAKOB. MOHOTHOPHIHOE
75 ckperuBanue. [Ipaktuueckas padora "M3ydeHue pe3yiabTaToB 0.5 Bubmiorexa OK
pett P p ya . pesy. ' https://m.eds00.ru/863e8878
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(PHIIBI
76 [uTomornyeckrue OCHOBEI MOHOTHOPHIHOTO CKpEIIUBaHUS bubmorexa HOK
pH pett https://m.edso0.ru/863e8878
177 Ananuzu ee ckpelBanue. Hermomnoe JOMUHUPOBaHHUE bubmorexa LIOK
pytom et ' A p https://m.edso0.ru/863e8878
Jurubpunnoe ckpermmubanue. [Ipaktudeckas padbota
78 «M3yyeHune pe3yIbTaTOB JUTHOPUIHOTO CKPEIIUBAHUI 0.5 bubnnorexa [JOK
i pesy a PH pett y ' https://m.eds00.ru/863e89a4
TPO30(PUITBI»
79 [{uTOoIOrnYecKre OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUS bubnnorexa [JOK
A pHA pett https://m.edso0.ru/863e89a4
80 CLeIIeHHOE HACIEA0BAHNUE IPU3HAKOB bubmorexa LIOK
H a p https://m.edso00.ru/863e8c60
81 XPpoMOCOMHAas TEOPHS HACIIEACTBEHHOCTH bubmorexa LIOK
p p a https://m.edso00.ru/863e8c60
bubnunoreka LIOK
82 I'enernka mosa
HETHKA To https://m.edso0.ru/863e8c60
83 I'eHoTun Kak MeJIOCTHAsI CUCTEMA but6mmoreka [IOK
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https://m.eds00.ru/863e8c60

I'eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUMN, )KUBOTHBIX U bubnuorexa [IOK

84
YEeJI0BEKA https://m.eds00.ru/863e8c60

85 M3MeHuYnBOCTh IPU3HAKOB. BU1bl U3BMEHUYHUBOCTHU bubmorexa LOK

P fathe https://m.edsoo.ru/863e8efe
bub6nmoreka [IOK

86 MoaubukarmoHHass K3MEHYUBOCTh

A uKan https://m.edso0o.ru/863e8efe
BapuanmonHslii psii 1 BapuannonHas kpusas. JlaboparopHas

87 pabota «/ccnemoBaHue 3aKOHOMEPHOCTEH MOTU(DUKATTMOHHON 05 bubmmoreka [JOK
W3MEHUYHUBOCTH. [locTpoeHre BapuaiMOHHOIO psijia v ' https://m.edso0.ru/863e8efe
BapHallMOHHOW KPUBOM»

I'eHOTHIIMYECKast K3BMEHUYMBOCTh. KOMOMHAaTHBHAS bubnuoreka [{OK

88
W3MEHYHUBOCTh https://m.edsoo.ru/863e8efe

89 MyrtanunonHas u3MeHYUBOCTh. [IpakTuyeckas pabora 05 bubmmorexa [JOK
«Mytauuu y 1po30¢duisl (Ha TOTOBBIX MUKpOIIpEnapaTax)» ' https://m.edsoo.ru/863e8efe

90 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. JMUTeHETHKA U bubmmorexa [JOK
SMUT€HOMUKA https://m.eds00.ru/863e8efe

01 I'eneruka yenoBeka. [IpakTuueckas padora «CocTtaBieHue u 05 bubmuoteka [IOK
aHaJIM3 POIOCIOBHOM ' https://m.eds00.ru/863e8d78

92 MeTtoibl METUIIMHCKOM T€HETUKU bubmorexa HOK

A At https://m.edsoo.ru/863e8d78

03 3HaueHue MEeIUIIMHCKON T'eHETUKU B IPEIOTBPAIICHUH U bubnnorexa [JOK
JICYCHU U TCHETHYECKUX 3a00JI€BaHNI YeIOBEKa https://m.eds00.ru/863e8d78
OcHoBHBbIE TIOHATHS cenekiuu. JlaboparopHas paboTa

94 «V3yueHne cOpTOB KYIBTYPHBIX PACTEHUH U OPO JOMAIITHUX 0.5 bubmmorexa TIOK

ya P YIRTYP P P ' https://m.edso0.ru/863e9214
KUBOTHBIX)»

95 Mertoapl ceneknnoHHo# padoTsl. JlabopaTopHas pabora 05 bubnuotexa [JOK
«M3yueHne MeTo10B CENEKIIMU PACTEHUI ' https://m.edso00.ru/863e9214
JlocTuKeHHsI CeNIeKIIUU PacTEHUH U )KUBOTHBIX. [IpakTudeckas bubmmoreka [JOK

96 .
pabora «IIpuBUBKa pacTeHHII» https://m.eds00.ru/863e9214

97 CoxpaHeHue, U3y4€HUE U UCTIOIb30BAHUE T€HETUYECKUX bubmmoreka [JOK
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pecypcoB https://m.eds00.ru/863e9214
buorexHonorus Kkak Hayka u OTpaciib IPOU3BO/ICTBA. bubnmoreka [JOK
98 1 0.5
[IpakTrueckas padota «3ydueHne 0ObEKTOB OMOTEXHOIOTHI https://m.edso0.ru/863e9336
. bubnuorexa [JOK
99 OcHOBHBIE HANPABJICHHUS] CAHTETUYECKON OMOIOTHH 1 https://m.edsoo.ru/8639214
bu6nmoreka [IOK
100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1 https://m.edsoo.ru/863e9336
bu6nmorexa [IOK
101 Memunckue buotexnosornn 1 https://m.eds00.ru/863e9336
102 PesepsHrlit ypok. [ToBTopenue, 06001ieHue, cucreMaTH3anus 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5
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Kanengapno-rematuueckoe ranupoBanue 11 kiace

Ne Tema ypoka OcHoBHOE XapakTepucTrKa OCHOBHBIX BUIOB Jara
ypoka coJlepiKaHue IIPOBEJCHUS
0 TEMaM JESTEIbHOCTH yJaluXxcs
mwiaH | ¢akr
Opranu3MeHHbIA YPOBEHD
1 OpranusMenHbii | OpraHu3MeHHbIN CamocrosTenbHOE OnpeeseHIE e YIeOHO! 1A TeIbHOCTH 1
YpOBEHb: 001Iast | ypOBEHb: 001as cocrasiieHue e€ miana. OnpeneneHue OCHOBOIIOJIATrAOIIUX TOHATUH:
XapaKTepUCTHKA. | XapaKTEPUCTHKA. 0c00b, 6ecrosI0e 1 MOJI0OBOE Pa3MHOKEHHE, TAIUIOMIHBIA U TUTUIONTHBINA
PasmuHoOXkeHue Oco0b. HaOOPBI XpPOMOCOM, TaMEThl, CEMEHHUKH, STHIHUKH, FepMappOIUTH3M.
OpPraHHU3MOB XKuznenesaTenbHOCTh
OpraHu3Ma. [TponykTrBHOE OOIICHNE U B3aMMOJICHCTBUE B IMPOIIECCE COBMECTHOM
OCHOBHEIE y4eOHO IeATeTbHOCTH ¢ YYETOM MO3ULMH JPYTrUX yH4aCTHUKOB
TPOLIECCHI, JIESITEIIBHOCTH NPU 00CYXAEHUU TPOLIECCOB KUZHEAEATEIbHOCTH
[IPOUCXOJIAIIKE B OpraHU3MOB.
OpTati3Me. CamocrosTenbHas HHPOPMALMOHHO-TI03HABATEIbHAS AEATEIBHOCTD C
Pasmnosxenne Pa3IMYHBIMHI UCTOYHUKAMU HHPOPMALIUH, €€ KPUTHIECKast OIICHKA U
OpTaHH3MOB: MHTEpIIpETALUS.
Oecrionoe M 1MojaoBoe.
I'ameTsr. dopmupoBaHre COOCTBEHHOH MO3UIMH IO OTHOILIEHHUIO K OMOJIOrMYeCKON
lanouHbli 1 uHpOpMaIKH, OJIy4aeMON U3 pa3HbIX HCTOYHHUKOB.
JUTIIOUHBIN HaOOPbI
XPOMOCOM. Pa3BuTHe no3HaBaTeabHOr0 MHTEpECa K M3y4EHUIO0 OMOJIOTHH B IpoLecce
CepMappoaUTHL. U3y4EeHHs! JOTIOJIHUTENLHOTO MaTepraia yueOHUKa
3HaueHue pazHbIX
BHUJIOB Pa3MHOXKEHHS.
Perynsnus dyHkimit
OpraHmsma,
roMeocTas
2 Pa3Burtue TlonoBEIe KIETKH. OnpeneneHrie OCHOBOMOJIATAIONIUX MOHSATHIM: TaAMETOTEHE3, OOTEHES,
MIOJIOBBIX KJIETOK. | Pa3BuTHE MONOBBIX CIIEPMATOr€HE3, HAIIPABUTEIbHBIE TENbIIA, HAPYKHOE OIJIOJIOTBOPEHHE,
OmoaoTBOpEHNE | KIIETOK. BHYTpPEHHEE OIUIOJOTBOPEHHE, aKpOCOMA, 3UTOTa.

T'ameToreues:
OOT'CHE3,

[TponykTHBHOE O0IIEHNE U B3aUMOJICHCTBHE B MPOLIECCE COBMECTHON
y4eOHOH e TeTbHOCTH ¢ YYETOM MO3ULMHA JPYTrUX YH4aCTHUKOB




CIIEpMaTOTEHE3. JEeSITeILHOCTH TP 00CYXICHUH U3Y4aeMOoro MaTepuaria.
HanpasurenbHbie Pa3BuTtue nozHaBaTeabHOro MHTEpECa K M3y4EHUIO0 OMOJIOTUH B MpoLecce
tenbla. [Tonosoii U3y4EHHsI JOTIOJIHUTENILHOTO MaTepraia yueOHUKa
poruecc.
O11010TBOpEHHUE:
Hapy»XHOe
U BHYTpPEHHEE.
Akpocoma.
3urora
WupusunyansHoe | MuauBuayansHoOe OnpezneneHre OCHOBOIIOJIATAIOIIMX MOHATHIA: OHTOTeHE3, (PUIIOTeHE3,
pa3BuTHE pa3BUTHE OpraHnu3Ma | SMOPUOHAIBHBIN MIEPUOJI, TOCTIMOPUOHATIBHBIHN MEPUOI, IpoOIeHHE,
(oHTOrEHE3). Omactomepsl, O1acTyia, racTpynia, 3KToAepMa, SHTOIepMa, Me30JiepMa,
OpPraHU3MOB. | Tlepuompl HelpyJsia, HepBHast TPYOKa, OMOTeHETHYECKHI 3aKOH.
brorenernueckuil | oyrorenesa. [IpoyKTHUBHOE OOLIEHHE U B3aMMOJIEHCTBUE B IIPOLECCE COBMECTHOM
3aKOH DMOpHOHATBHOE y4eOHOM IEATENHHOCTH C YIETOM MO3UIMI IPYTUX YIaCTHUKOB
pa3BUTHE. JeSTEIbHOCTH ITPU 00CYXKAEHUU OCOOCHHOCTEN MHIUBUAYAILHOTO
3apo/pliieBbie pa3BUTHUS y Pa3HBIX IPYIII OPraHU3MOB.
JIUCTKH. CamocrosTenbHas HHPOPMALMOHHO-TI03HABATEIbHAS AEATEIbHOCTD C
[ToctamMOproOHaEHOE | PA3IMYHBIME UCTOYHUKAMU MHPOPMALIUH O )KU3HEHHBIX IUKJIaX Pa3HbIX
pazsurue. Tumnsl IpyNI OPraHu3MOB, €€ KpUTHYECKas
OHTOT'€HE3a. OLICHKA U UHTEpIpeTaIysl.
buorenernueckuit dopmupoBaHre COOCTBEHHOH MO3UIMH IO OTHOILIEHUIO K OMOJIOrMYECKON
3aKoH. [IprunHbI uH(popMalny, NOJy4aeMol U3 pa3HbIX KCTOYHUKOB. Mcronb30Banue
HapyILIEeHUN cpeacts UKT st moucka yue6HOM nH(OpMAIK U TOATOTOBKU
pa3BUTHS. MyJbTUMEANA MTPE3ECHTALUH.
PenponyktuBHOE Pa3BuTue no3HaBaTeabHOI0 MHTEpECa K M3yUEHUIO0 OMOJIOTHH B MpoLecce
3]10pOBBE; U3y4EeHHs! JOTIOJIHUTENLHOTO MaTepraia yueOHHUKa
MIOCJIEACTBUS
BIIUSIHUS QJIKOTOJIA,
HUKOTHHA,
HapKOTUYECKUX
BELIECTB Ha
SMOpPUOHATIBHOE
pa3BUTHE YETIOBEKa
3akoHoMmepHocTH | HacnenctBeHHoCcTh M | OmnipenieieHne OCHOBOMOJIAraloIuX NOHATUI: T€H, TEHETHUKA,
HACJICIOBaHMs U3MEHUYUBOCTb. ruOpuIu3anys, YucTas JMHNsL, TeHOTUI, (PEeHOTHUII, FTeHO(DOH,
IIPU3HAKOB. I'eneTHKa Kak HayKa. | MOHOTMOPUIHOE CKpeIlMBaHUE, JOMUHAHTHOCTD, PEIIECCUBHOCTD,

MonorubpumaHoe

MeToabl reHETHKU.

pacIieTuIeHHe, 3aKOH YHCTOTHI raMeT. [IponykTuBHOE 00IIIeHNE 1




CKpEIIUBAHHE I'eHeTHnyecKast B3aMMOJIEHCTBUE B IIPOLIECCE COBMECTHON y4EOHOMU JEATENLHOCTH C
TEPMHUHOJIOTHS y4ETOM MO3MIMH APYTUX YUACTHUKOB JAEATEILHOCTH IIPH 00CYXKICHUH
3aKOHOMEPHOCTEN HACJIEI0BAHUS IPU3HAKOB.
1 CHMBOJIVKA. Pemenye OuoIoruueckux (reHETUUECKHX ) 3a0a4 Ha MOHOTHOPHIHOE
3aKoHbI CKpenuBanue. Pa3BuTie N03HABATENBHOIO HHTEPECA K M3YUCHUIO
HACJIEACTBEHHOCTH I'. | Gyonorum B IPOLECCE U3YUEHHS TOMOJIHUTENLHOIO MaTepyraia yaeOHuKa
Mennens.
XpoMocoMHast
TEOpHUs
HACJIEICTBEHHOCTH.
Onpenenenue noa.
CueruieHHOe ¢ MOJIOM
HacJIeJI0BaHHE
Henonnoe Henonnoe Omnpezenenrie OCHOBOIOIATAIOIMX MOHATHI: HEMOIHOE JOMUHUPOBAHHE,
JOMHUHHMPOBAHUE. | JOMMHUPOBAHHUE. AHAIM3HMPYIOIIEE CKPEIIUBAHHE.
[IpoyKTHBHOE OOLIEHHE U B3aUMOJIEHCTBHE B IPOLIECCE COBMECTHOM
Tenornn u Tenorun u GEHOTHIL. | yyeGroif nesTebHOCTH ¢ YIETOM HO3ULMIT IPYTHX YIACTHHKOB
eroTHIL. AHanusupyiomee JEATENLHOCTH TIPU OOCYKIEHUH 3aKOHOMEPHOCTEN HACIIEI0BAHUS
AHaIM3MpyIOIIEe | CKpEIIUBAHHE HPH3HAKOB.
CKpCIUBAHNE Pemienue OMOIOTHUECKUX (TEHETHYECKHX ) 3a1a4 Ha MOHOTHOPHIHOE
ckpemuBanue. PasBuTye Mo3HaBaTENEHOTO MHTEPECA K N3YUEHUIO
OMOJIOTUH B ITPOLIECCE M3YUYEHHS IONOIHUTEIRHOIO MaTepraia yueOHuKa
JurubpuaHoe Jurubpuaxoe Omnpenenenre OCHOBONOJATAIOIINX MMOHATUI: IUTHOPUIHOE
CKpEIIUBAHME. CKpeluBanue. 3aKoH | CKpeIMBaHue, peméTka [leHnera, He3aBUCHMOE HaClleJOBAHKE.
HE3aBHCUMOI0 [TpomyKTHBHOE OOLIEHHE U B3aMMOJEICTBHE B IPOLIECCE COBMECTHOM
3akoH HacJIeJ0BaHHS y4eOHOM NEATENHLHOCTH C YIETOM MO3HIMI IPYTUX YIaCTHUKOB
HE3aBHCUMOTO [PU3HAKOB. JEATENLHOCTH TIPU OOCYKICHUH 3aKOHOMEPHOCTEN HACIIEIOBAHUSI
HacJICeA0BaHMA OrpaHudeHust [PHU3HAKOB.
IIPU3HAKOB NEWCTBUSA 3aKOHOB Pemenne 6nogornyeckux (FeHETHUECKHX ) 3a/1a4 Ha JUTHOPHIHOE
Menpens. CKpELIUBAHMKE.
Pa3BuTHE MO3HABATENLHOIO HHTEPECA K M3YIEHHIO OMOJIOTUH B IIPOIECCE
W3YyUYEHUs JTOMOJIHUTENBHOIO MaTepuaa yueOHuKa
XpoMocoMHast 3akoH MopraHa. OnpeneneHre OCHOBOMOJIArAI0IIMX MOHATHN: CIEIJIEHHOE HAClIeI0BaHueE,
TeOpHs Kpoccunrosep. 3aKk0oH Moprana, nmepekpécT (KpOCCUHIOBED), XPOMOCOMHAsE TEOPUSI
HACJIEACTBEHHOCT | XPOMOCOMHAas HACJIEICTBEHHOCTH, ayTOCOMBI, ITOJIOBBIE XPOMOCOMEIL, T€TEPO- U
U. 3aKoH TEOpHUs rOMOTI'aMETHBIH I10JI, IPU3HAKH, CLEIUIEHHBIE C TI0JIOM, TeMODHIINS,
Moprana. HACJIEACTBEHHOCTH. nanbTOHU3M. [IpoyKTHBHOE 00IIIEHNE U B3aUMOJICHCTBHE B ITPOIIECCE




I'eneTnka mosna.
HacnegoBanme,
CLICIJIEHHOE C
IIOJIOM

I'eneTnka mosna.
KapuoTum.
Hacnenosanwue,

CLCIIICHHOC C ITOJIOM.

HacnencrBeHHbie
3a00/1eBaHus
yeJI0BEKa U UX
MPEIyIpPEexKJICHHUE.
OTHYECKHE aCHEKTHI
B o0JracTu

COBMECTHOM Y4eOHOM AEATEIbHOCTH C YUETOM MO3ULIUN APYTUX
YYaCTHHUKOB JEATEIBHOCTU IPU 00CYXICHUH BOIIPOCOB MCCIIEJOBAHUI
HACJIEI0BAHNS IIPU3HAKOB Y YEJIOBEKA U

TUYECKHUX aCIEKTOB B 00JAaCTU MEIUIUHCKON T'€HETHUKH.
CamocrosTenpHas HHPOPMALMOHHO-TIO3HABATEIbHAS AEATEIBHOCTD C
Pa3IMYHBIMU HCTOYHUKAMU MH(POPMALIMH, B TOM YHUCJIE C UCIIOJIb30BaHUEM
cpenctB KT, e€ xputuyeckas oLeHKa U MHTEpIIpeTausl.

dopmupoBaHre cOOCTBEHHOH MO3ULMH IO OTHOLLECHHUIO K OMOJI0rMYeCcKOn
uHpOpMaLKH, OJIy4aeMO U3 pa3HbIX HCTOYHHUKOB. Pemienue
OM0JIOrn4YecKrX (FeHeTHUECKUX ) 3334 ¢ Y4ETOM CLEIUIEHHOTO

MeTMIMHCKOM HACJIE0BAHMS M KPOCCHMHIOBEPA.
I€HETUKH Pa3BuTHeE [03HABATENLHOIO HHTEPECA K M3yIEHUIO OUOJIOTHHU B IIPOLIECCE
W3Y4€EHHs JTOMOJHUTENLHOIO MaTepuaa yueOHnKa
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH Onpenenenre 0CHOBOIOJATAIOIMX TTIOHATHIH: MOIU(DHKAIIMOHHAS
M3MEHYMBOCTH M3MEHYMBOCTH. M3MEHYHUBOCTh, MOAU(UKAIIMK, HOPMA PEAKIIMH, KOMOWHAIIMOHHAS
HenaciencTBeHHass | U3MEHYMBOCTb, MyTalOHHAS U3MEHUYMBOCTh, MyTallU (TCHHBIE,
XPOMOCOMHEIE, TEHOMHBIE), IeJIENHs, AyTUTHKALMS, TOITMILIONIHS,
H3MCHYUBOCTD. MyTareHHble (PaKTOPbI, MyTAIllMOHHAS TEOPHS.
Hacnencrsennas [TpoyKTHBHOE OOIIEHHE U B3aMMOJICHCTBHE B IIPOIIECCE COBMECTHOM
M3MEHUMBOCTL.MOMM | yyeGHOif nesTenbHOCTH ¢ YUETOM MO3HIMA APYTHX yIACTHHKOB
buxammonHas JEATENBHOCTH TIPU 00CYKIEHNH 3aKOHOMEPHOCTENW M3MEHYUBOCTH
M3MEHYHBOCT. OpraHH3MOB,
Monndukammn. CamocrosTenbHas HHGOPMAIMOHHO-TI03HABATEIbHAS IEATENLHOCTD C
Hopwa peaxuun. PA3IMYHBIMH HCTOUHUKAMH .I/IH(I)OpMaLII/II/I O BJIMSIHMU MYTareHHbIX
KoMGHHAIHOHHAS (GaxTOpPOB Ha OPraHKU3MBl, o€ KPHTHUCCKas! OLCHKA M MHTEpIIpeTaIps.
AMEHTIBOCTE. dopMHUpOBaHKE COOCTBEHHON MO3UIIMH 110 OTHOIIEHUIO K OMOIOTMYECKOM
MH(OPMAIUH, TTOTy9aeMON U3 Pa3HBIX HCTOYHHKOB.
MyTauuoHHast Ucnonb3oBanue cpencts UKT B pelieHrn KOTHUTUBHBIX,
H3MEHUUBOCTD. KOMMYHHMKATHBHBIX H OPraHU3allMOHHBIX 3a/1a4, CBA3aHHBIX C

MyTanuu: reHHsle,
XPOMOCOMHBIE,
reHomuele. [lemenus.
Jymnukanus.
[Honmurutonus.

MyrareHHsle
(dhakTopHI.
MyrannonHas

M3y4YE€HUEM U3MEHYMBOCTH OPTaHU3MOB.
Pa3BuTHe mo3HaBaTeIbHOrO HHTEPECA K U3YUEHHUI0 OMOJIOTHH B TpoIiecce
W3YYEHHUS JOTOTHUTEIHHOTO MaTepraia yaieOHuKa




teopus. ['eHoTun u
cpena. MyrareHsl, ux
BIIMSAHHUEC HaA

OpraHu3MBbl
9 OcHoBHbIE Meroasl CeneKIuH. OmnpeneneHre 0OCHOBONOJIATAIOIINX ITOHATUI: CENIEKLINs, COPT, IOpoAa,
MeToasl cenekuun | Kinerounas ITaMM, OMOTEXHOJIOTHSI, MyTareHe3, KJIeTOYHasi MH)KEHEpUs, TeHHAs
pacTeHui, WH)KeHepus. [ eHHas | WHXKEeHepHs, TeTepO3UC, MHOPUANHT, OMOTYMYC, KyJIbTypa TKaHEeH,
YKUBOTHBIX U WHKEHEpUs. KJIOHUPOBAaHUE, CHHTETHUECKNE OPIaHU3MBbl, TPAHCTEHHBIE OPTaHU3MBI,
MHUKpPOOpPranusmo | buorexunosmorus, e€ 6100e301acHOCTb.
B. HaIlpaBJICHUS U [IponykTuBHOE OOLIEHNE U B3aUMOJICHCTBHE B IPOLIECCE COBMECTHOM
buorexHonorus IEPCIIEKTUBBI y4eOHOM JEATENBHOCTH C YUYETOM MO3ULIUMHI APYTUX YYaCTHUKOB
pa3BUTHSL. JESTENILHOCTH MPHU 00CYX ACHUU TPOOIIeM OMOTEXHOIOTHH, €€ TIEPCIIEKTUB
buobe3omnacHocTh Y OTUYECKUX HOPM.
CamocTtosaTenbHas ”HPOPMAIIMOHHO-TI03HABATEIbHAS IEATEIBHOCT C
Pa3IMYHBIMHU UCTOYHUKAMU MH(POPMALIMU O METOJIaX CEJIEKIIUU H O
HAIPABIICHUSAX PA3BUTHUSA OMOTEXHOJIOTHH, €€ KpUTHUECKas OIICHKA U
MHTEpIpeTaLys.
dopmupoBaHUE COOCTBEHHON MO3UIIMH 10 OTHOLIEHUIO K OMOJIOTHYeCKON
uH(pOpMalnH, OTy4aeMOn U3 pa3HbIX UICTOYHUKOB. Pa3BuTHe
MI03HABATEJIBHOIO MHTEpECca K U3yUEHHUIO OMOJIOTUH B IPOIIECCE N3YUECHHUS
JIOTIOJIHUTEIBHOI0 MaTepraa yyeOHuUKa.
10 OcHoBHbIE CaMocTosTeNbHbIN KOHTPOJIb U KOPPEKIUS YUeOHOH J1eTENbHOCTH C
METO/BI CENEKIINH HCITOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB JUIS JOCTUKEHUS
JKUBOTHBIX, IOCTABJICHHBIX LIEJIEU U peAIU3aLMH TUIAHOB AEATEIbHOCTH.
MHUKPOOPTaHU3MO JleMoHCTpa1ysi HaBBIKOB MTO3HaBaTeNIbHOU pediiekcuu. [IponykTuBHOE
B. oOIl1eHne 1 B3auMOJICHCTBIE B MPOIIECCE COBMECTHOM ydeOHOM
JIEATEIbHOCTH C YYETOM IMO3UIUH APYTUX YYACTHUKOB JESTEIBHOCTH.
YBepeHHoe N0JIb30BaHne OMOTOTHYECKOM TEPMUHOIOTHEN B peienax
M3y4YEHHOU TEMBI
[lonynssuroHHO-BUIOBOM YPOBEHD
11 | llonmynsumnonHo- | ITonsTue o Buze. CamocrosTenbHOE OnpeaeeHUe e YUeOHOM AeATeIbHOCTH 1
BHUJIOBOU Kpurepuu Buna. cocTaBlieHHe €€ maHa. OnpeesieHre OCHOBOMOJIAraloIUX MOHSATHIA: BU/I,
ypoBeHb: ob0mas | [lomynaunonnas KpUTEpUU BUJIA, apeall, MOIIYJISLUsA, POXKIAEMOCTb, CMEPTHOCTb, II0Ka3aTelIn
XapaKTEPUCTHKA. | CTPYKTypa BUJA. CTPYKTYpBbI OMYJISLUH, INIOTHOCTh, YUCIEHHOCTb. [IpoaykTHBHOE 001IIeHIE
Buaer n [Honmynsuus. Y B3aUMOJICHCTBHE B MIPOIECCE COBMECTHOM YUeOHOU e TEILHOCTH C
ITokaszarenu y4€TOM MO3ULMH IPYTUX YUACTHUKOB JEATEIBHOCTH PU 00CYKJICHUH




HOMYJIALMN HOMYJIALMHA. COBPEMEHHBIX MPEICTABIECHHI O BUJE M €0 HOMYJIALHMOHHON CTPYKTYPE.
I'eHeTHUYECKas OBnajeHue METOAaMH HAyYHOTO MO3HAHUS, HCIIOIL3YEMBIMHU TIPH
CTPYKTypa OMOJIOTHYECKUX MCCIIE0BAHMSAX, B IPOLIECCE BHITOJIHEHHS J1aO0OpaTOPHOI
HONYJIALMH. paboThl «BhIABIEHHE IPUCIIOCOOIEHHH OPraHM3MOB K BIIUSHUIO PA3IMYHbIX
CaoiicTBa SKOJIOTHYECKUX (PaKTOPOBY». PasBuTHE MIO3HABATEILHOIO HHTEPECA K
HONYJIALMN U3YYEHHIO OUOJIOTHH.
12 | Pa3zButue Pa3Butue Onpenenenre 0CHOBONOJATAIOIINX TOHATUI: 3BOJIIOLUS, TEOPHSI BOIIOLUU
9BOJIOLUOHHBIX | SBOJIIOLIUMOHHBIX JlapBuHa, JBMKYILUE CHIBI DBOIOLHUH (M3MEHUYUBOCTD, OOpL0a 3a
naen . CYIIECTBOBaHHE, €CTECTBEHHBII 0TOOP), CHHTETHYECKAs! TEOPHS IBOJIOIHH.
WJICH, SBOJIIOIIMOHHAN | TTporykTMBHOE OOLIEHHE ¥ B3aMMOIEHCTBUE B IPOLIECCE COBMECTHOM
Teopus apsuna. y4eOHOM AEATENLHOCTH ¢ YIETOM HO3UIMI IPYIHX y4aCTHUKOB
Cunrernyeckas JEATENLHOCTH TIPU OOCYKIECHUH OCHOBHBIX MOJIOKEHHH YBOJIFOLIUOHHOMN
TCOPHA SBOJIFOIHH. teopun Y. JlapBHHA U ITOJIOKEHUN CHHTETHYECKON TEOPHH IBOJIOIIHH.
Hormyssmms — CamocrosTeapHas HHPOPMALHOHHO-II03HABATEIbHAS AEITEIBHOCTD C
SJICMCHTapHas pa3IUYHBIME HCTOYHHUKAMU HH()OPMAIIUK O Pa3BUTHH SBOJIOIIMOHHBIX HJIEH,
CIMHUIA SBOIONUN. | o8 kpyTHUECKas OLIEHKA U nHTEpnpeTanys. GopMUpPOBaHUE COOCTBEHHOI
Ceuzerenbcrpa HO3HIMH 110 OTHOIIECHHIO K OMOJOrHYECKOM HH(OPMAIIHMH, TOJyIaeMOM 13
9BOIIONUH Pa3HBIX HCTOYHUKOB.
JKHUBOU IIPUPOJIBI
13 | dpmwxymiue cuiibl | JIBHIXKYILHE CHIIbI Ormpeziesnienrie OCHOBOIOJIATAIOMIMX HOHSATHUI: dJIEMEHTAPHbIE (PAKTOPEI
SBOJIOLUH, UX (haxTopsr) SBOJIIOLMHN: MYTAl[MOHHBIN TIPOLIECC, OMYJISIMOHHBIE BOJIHEI, IPeEi() FeHOB,
BIMSHHE HA 9BOJIIOIUH, UX n3ossHs. [IpoIyKTHBHOE OOIIEHHE M B3aMMOJIEHCTBHUE B IIPOLIECCE
reHo(OH T BIMSAHHE HA COBMECTHOU YUeOHOM JeATETHHOCTH C YYETOM MO3MIIHIA IPYTHX YUACTHHKOB
HOIYJISIHN redooH 1 JEATENBHOCTH TIPH 00CYKIEHUU COBPEMEHHBIX MPEICTABIEHUI O
HOIYJISLUH ABUOKYIUX cuiax ((paxropax) ssonoruu. CaMocTosATENbHAsS
UH(OPMAIMOHHO-TI03HABATENIBLHAS IEITEILHOCTD C Pa3InYHBIMU
VCTOYHHMKAMU HH(OPMaNUK 00 3BOTIOIHOHHBIX (HAKTOPaX, €€ KpUTHUECKAs
OLIEHKA M MHTEPIIPETALHS.
dopMupoBaHKe COOCTBEHHOM TTO3UIIUH 10 OTHOIIEHHIO K OHOIOMHYECKON
UH(OPMAIMH, OJTYYAEMON U3 PA3HBIX HCTOUHHKOB.
Penrenne GHOJIOrMYECKHX 3a/1a4 Ha IPMMEHEHUE 3aKOHa XapIu—
Baita6epra.
14 | EcTecTBeHHBIH EcrectBennbiii oroop | OnpeelieHne 0CHOBOIOIAraloIUX MMOHATHI: (POPMBI €CTECTBEHHOTO
oTOOp Kak — HaIPaBJISIIOIIHAN oTOOpa: ABMXKYIIUN, CTAOMIIM3UPYIOMIUNUNA, TU3PYITUBHBIN (pa3phIBAIOIIINA).
dakTop (baKTop BOIIOIHH. [IpoayKTHBHOE OOILEHUE U B3aUMOJIEHCTBHE B IIPOLIECCE COBMECTHOM
SBOJIIOIUH dopmb y4eOHOM AEATENLHOCTH ¢ YIETOM MO3UIMI JPYIHX YIaCTHUKOB
€CTECTBEHHOI'O JEATENBHOCTH TIPH 00CYKICHUHU BIMSIHHS €CTECTBEHHOIO 0TOOpa Ha

otOopa. Ananranuu
KaK pe3ybTar

reHodona nonymsnuil. Pa3BuTue no3HaBaTeaIbHOTO HHTEpECa K U3YyUEHHIO
OMOJIOTHH B MPOIIECCe N3yUSHUS JOMOIHUTEIBHOTO MaTepraia yaeOHuKa




NENUCTBUS

€CTECTBEHHOI'O
otbopa.
15 MuxkposBontonusi | MUKPO3BOJIIOIHUS U OnpeneneHre OCHOBOMOJIATAOIIUX MOHSATH: MAKPO3BOJIOIHA,

u MaKpO3BOIIOLIUS. MUKPO3BOIIOLHSA, TUBEPICHIINS, PEIPOTYKTUBHAS N30SI,

Makpo3Boronus | Hampasnenus BUJ1000pa3oBaHue (reorpaguueckoe, 3KOJIOTHYECKOe), KOHBEPIeHIIHS.
IBOJTIOLIUA [TponykTrBHOE OOIICHNE U B3aMMOJICHCTBHE B MPOIIECCE COBMECTHOM

yueOHOM NeSTENIbHOCTH € y4ETOM MO3ULIMHI APYTUX YUaCTHUKOB
JESITEIILHOCTH MPU 00CYXKJACHUH MTPOIECCOB MAKPO- U MUKPOIBOJIIOIUH.
CamocTtosaTenbHas THPOPMAIIMOHHO-TI03HABATEIbHAS IEATEIbHOCTS C
Pa3IMYHBIMHU UCTOYHUKAMHU MHPOPMALUHU 0 GopMax BHI000pa3oBaHus, €€
KpUTHYECKasl OlleHKa U uHTepnpeTanus. @opmMupoBaHre cOOCTBEHHOM
MO3UIUH 110 OTHOIIICHUIO K OMOJIOTHYECKOM WH(OPMAITUH, TIOTyIacMOi U3
pa3HbIX UCTOYHUKOB. Pa3BuTHE MO3HABATETLHOTO UHTEPECA K U3YUCHHIO
OHMOJIOTHH B MPOIIECCE N3yUSHUS JOMOIHUTEIBHOTO MaTepraia yaeOHKa
16 | HanpaBnenus Hanpasnenus Omnpenenenre OCHOBOMOIATAIOIINX MOHATUI: HAPABICHHSI SBOIOIUH:

IBOJTIOLIUA MaKpOA3BOJIOIIUHU: OHMOJIOTHMYECKHIA TIpOrpecc, OMOIOTHYECKUI perpecc, apoMopdo3,
OHMOJIOTHYECKHe uanoagantanus, gerenepanus. [IpogykruBHoe oOleHre U B3aUMOJICCTBHE
MIPOTPECC U perpecc. | B MPOIECCE COBMECTHON YUEOHOM IEATETbHOCTH C YIETOM MO3UIUHN APYTUX

YYaCTHUKOB JESITENLHOCTU MIPH 00CYKIEHUU HANPaBICHUI SBOITIOIIH.
CamocrosiTenbHas HHPOPMaAIMOHHO-TIO3HABATEbHAS JIEATEILHOCTh C
pa3IMYHBIME UCTOYHUKAMU WH(OPMAIIMU O OKA3aTeIbCTBAX IBOJIOINH, €€
KpUTHYECKasl OlleHKa U uHTepnperanus. @opmupoBaHre cOOCTBEHHOM
MO3UIUH 110 OTHOIIICHUIO K OMOIOTHYeCcKoi HH(pOpMAIIH, OTydaeMon U3
pa3HbIX UCTOYHUKOB.

17 | HanpaBnenus [TyTn noctmxenus OrnpezesieHre OCHOBOTIOJIATAIONIUX MOHSITHI: CHCTEMaTHKa,

IBOJTIOIIUA OMOJIOTUIECKOTO OMHOMUHAIIbLHOE Ha3BaHUE, CUCTEMATHUECKHE KATEeTOPUU: THII, OT/IEN,
nporpecca: KJIacc, OTPsI, IOPAIOK, CEMENUCTBO, po, BuA. IIpoaykTuBHOE 00IIIeH e U
apomopho3, B3aMMOJICHCTBHE B MPOIIECCE COBMECTHOM YUeOHOU NEATEIBHOCTH C YUETOM
WMo aanTarms, MTO3UIIMHA IPYTUX YIYACTHUKOB JIEATEIILHOCTH TIPH OOCYKICHUW TTPUHITUTIOB
JIeTeHepaIns KIacCU(UKAIMU OPraHu3MOB. Pa3BuTHE M03HABATENBHOTO HHTEpECa K

M3Yy4YEHUI0 OMOJIOTHH B TIPOIIECCE N3YUYEHUS JOTIOTHUTEILHOTO MaTepraa
18 | Ipuaummsl MHoroo6pasue yuebHrKa CaMOCTOSITEIbHBII KOHTPOJIb M KOPPEKIUS YIeOHOM

KIIACCH(UKAIMA. | OPraHM3MOB KaK JESITEIIBHOCTH C MCIIOJIBb30BAaHUEM BCEX

Cucremaruka pe3yabTaT BO3MOYKHBIX PECYPCOB IS JOCTHKEHUS MTOCTABJICHHBIX IISJICH U peann3ainun
9BOJIIOLMH. IUTAHOB JICATEIBHOCTH. JIeMOHCTpAIMs HABBIKOB IMO3HABATEIBHOMN

peduexcun.




[TpuHIUIIBL
KJ1accu(PuKammm.
CucreMaTnka

[IpoxykTuBHOE OOIIEHUE U B3aUMOJICHCTBHE B MPOLIECCE COBMECTHOM
y4eOHOI IeATETbHOCTH € Y4ETOM MO3ULMHA APYTrUX yHYaCTHUKOB
JACATCIIbHOCTH.

JleMoHcTpanys BiIaJeHUs A3bIKOBBIMU CPEACTBAMH. Y BEPEHHOE

H0JIb30BaHKE OMOJIOTUYECKON TEPMUHOJIOIHEN B Mpe/ieax U3y4eHHOM TeMbl

DKOCHUCTEMHBIN ypOBEHB (8 1)

19 | DkocucTemHbIN DKOCUCTEMHBIN CamocTosATeIbHOE ONpee/ICHUE 11eJIU YUeOHO! 1eATeNbHOCTH U
YPOBEHbB: 00IIast | ypOBEHb: cocrasiienue eé mwiana. OnpeseneHne OCHOBONOJIATAIOIMX TIOHATHIA: cpesa
XapaKTepUCTHKA. | oOmas oOuTaHus, KoIornyeckure hakropsl (adnotnveckue, ONOTUIECKHE,
Cpena oOuTaHus | XapaKTEPUCTHKA. AHTPOIIOT€HHBIE,
OPTraHU3MOB. Cpena obuTanus JIMMUTHUPYIOIKE), TOJIEPAHTHOCTD, 3aKOH MUHUMYMa, TIPABHIIO
OpraHU3MOB. TOJIEPAHTHOCTH, afantaius. [[poIyKTUBHOE OOIIECHUE U B3aUMOJIEHCTBHE B
OKOJOTHYECKHE | Dy onornyeckue IPOILIECCE COBMECTHOM y4€OHOM NEATENLHOCTH C YIETOM IO3HIMI JPYTUX
(akroppi 1 ux (baxkTops! U MX YYaCTHUKOB JEATEIBHOCTH IIPU 00CYKIEHUH BIMSHUSA DKOJIOIHYECKHUX
BIIMAHAC Ha BIIMSIHUE Ha (aKTOpOB HA OPTaHU3MBI.
OpraHH3MBI. OpraHHU3MBbI. CamocrosiTenbHas HHPOPMAIIMOHHO-TIO3HABATEIbHAS ICITEIBHOCTD C
TonepantHOCTL M | TopepantHOCTH Pa3IMYHBIMU HCTOYHUKAMU HH(OPMAIIMK O IIPUCITOCOOIEHUAX OPTaHU3MOB
ananranus W aJanranus. K JIGHCTBHUIO PA3IMYHBIX SKOJOTHUECKHUX (DAKTOPOB, €€ KpUTHUYECKas OI[CHKA
[Ipucnocobnenus u
OPraHU3MOB K unTeprnperanus. PopMUpOBaHUE COOCTBEHHOM TTO3UIUH 110 OTHOIIEHHIO K
JENUCTBHIO OMoI0rMYecKol HHPOPMAINH, [TOJIy4aeMOM U3 pa3HbIX HCTOUHUKOB.
9KOJIOTHIECKUX Pa3BuTHE [03HABATENILHOIO HHTEPECA K M3yUEHUIO OUOJIOTHHU B TIPOLECCE
dakxTopoB W3y4EHHs TOMOJHUTENLHOTO MaTepraa yueOHuKa
20 | Dkosoruueckue | buorenos. OnpeiesnieHre OCHOBOTOJIATAOIMX TIOHATHI: OHOTHYECKOE COOOIIECTBO
coo01ecTBa Dkocucrema. (6buoreHo3), FIKOCUCTEMA, OMOTEOIIEHO3, OMOTOT, UCKYCCTBEHHBIC
(aHTPOTIOrEHHBIE) DIKOCUCTEMBI: arpOOHOIIEH03, IKOCHCTEMA TOPO/IA,
Knaccudurarms ropozackoi nanamad. IIpoayKTuBHOE OOIEHUE U B3aUMOIEHCTBUE B
OKOCHCTCM. IPOIIECCE COBMECTHOM y4eOHOM NeATENLHOCTH
buoreorenos. C y4ETOM MO3MIMI APYIHX YYACTHUKOB JEATENLHOCTU PH CPABHUBAHUH
VckyccTenHble €CTECTBEHHBIX U HCKYCCTBEHHBIX 3KOCHCTEM, TIPOOIIEM 3arps3HEHHsT
3KOCHCTEMBI. atmochepsr.
DKOCUCTEMBI

ropooB. [IuiieBsie

CBs3U B OKOCHUCTCMC.

CaMocTosTenbHast I/IH(bOpMaI_II/IOHHO-HO3HaBaTeHLHaﬂ ACATCIIBHOCTD C
Pa3IMYHBIMU UCTOYHUKAMH HHGOPMAIIH 00 SKOJIOTHYECKUX COOOIIECTBAX,




[IpocTpancTBEeHHAs
CTpyKTypa
9KOCUCTEMBI.
PaznooOpaszue
9KOCHCTEM.
B3aumooTtHOomeHus
MONYJIALIMM pa3sHbIX
BHJIOB B DKOCUCTEME.
Kpyrosopor Bemects
U TIOTOK DHEPIUH B

€€ KpUTHUYECKas OLIEHKA U MHTEPIIPETALIMSL.

dopMupoBaHre COOCTBEHHOM MO3HUITUHU IO OTHOIICHUIO K OMOJIOTHYECKOM
uHpOpMaLKH, TOJIy4aeMO U3 pa3HbIX UCTOYHUKOB. Pa3zBuTHe
MO03HABATEILHOTO MHTEpEca K U3yUEHUIO0 OMOJIOTUH B MPOIIECCe N3YUCHHUS
JOTIOTHUTEILHOTO MaTepuasna yueOHuKa

9KOCHCTEME.
21 | Bunsl DKoJI0ru4ecKue OnpezneneHyre 0CHOBOIOIATAIOUIMX MOHATHIA: HEUTpaau3M, cuMOHO03
B3alMOOTHOUIEHH | B3aUMOJECHCTBUS (MyTyanu3M, IpOTOKOONepalus, KOMMEHCAIN3M, HaXJI€OHUYECTBO,
11 OpraHu3MOB B OpPraHHU3MOB B KBAPTUPAHTCTBO, NAPa3UTU3M), XMITHUYECTBO, aHTUONO03 (aMEHCAIH3M,
9KOCHUCTEME. JKOCHUCTEME. aJyIeNIonaThsl, KOHKYPEHIIMS ), TEpPUTOPHAILHOCTD, SIKOJIOTMUECKast
OKosoruyeckas OKosoruyeckast HUILA, 3aKOH KOHKYPEHTHOro uckimoueHus. [IpoaykTiuBHOe obuieHne u
HUIIA Hulia. 3aKoH B3aMMO/ICHCTBHE B TIPOIIECCE COBMECTHOW y4eOHOM NEeSITEILHOCTH C yIETOM
KOHKYPEHTHOT'O HO3ULMHN APYTUX YYaCTHUKOB JESATEIbHOCTH IIPU OOCYX/IE€HUH TUIIOB
UCKITIOYCHHUS B3alMOOTHOUIEHUI OpraHU3MOB B 3KOocHcTeMax. Pa3BuTHe o3HaBaTeIbHOIO
MHTEpeca K U3y4eHHI0 OMOJIOTHH B IIpOIlecce U3yUEeHUs JOIOIHUTEIBHOTO
MaTepuasa yueOHUKa
22 | BunoBas u Bunosas u OnpeneneHre OCHOBONOJIATAIOIINX ITOHATUI: BUAOBas CTPYKTYPa,
MIPOCTPAHCTBEHHA | IPOCTPAHCTBEHHAs IIPOCTPAHCTBEHHAs CTPYKTypa CO0OIECTBa, TpOPHUUECKasi CTPYKTYpa,
s CTPYKTYPBI CTPYKTYpBI NUILEeBas 1eMb, MUIIEBast CeTh, SPYCHOCTh, aBTOTPO(bI, TeTEPOTPOPHI,
9KOCHCTEMBI 9KOCUCTEMBI. MPOJYLEHThI, KOHCYMEHTBI, peylieHThl. [IpoyKTHBHOE 0011IeHNE U
B3aMMO/IEIICTBHE B MPOLIECCE COBMECTHON y4eOHOM NesITeIbHOCTH €
Tpoduueckas YIETOM MO3HITHIA IPYTHX YIACTHUKOB JAEATEIBHOCTH TIPHU 00CYKICHUH
CTPYKTYypa Pa3INYHBIX CTPYKTYP IKOCHUCTEM.
IKOCHCTCMBI OBJajieHHE METOIAMU HAYYHOTO TTIO3HAHUS, HCIIOIb3YEMBIMH MIPH
OMOJIOTUYECKUX UCCIIEIOBAHUSX, B MIPOLIECCE BHIMOIHEHUS JIAOOpaTOpHOH
paboThl «OnrcaHne YKOCUCTEM CBOCH MeCTHOCTHY. PazButune
MO3HABATEIBHOTO HHTEpECca K N3YUYEHUIO OMOJIOTUH B MPOLIECCE U3YUCHHUS
JIOTIOJTHUTEIILHOTO MaTepuasna yueOHuKa
23 | [Iumessle cBsi3u B | OOMeH BemiecTBOM U | OnpeziesieHre OCHOBOIOIATAIONINX MOHATHIA: MUILEBas 1IeTb: AeTPUTHA,

OKOCHUCTEME

SHEpTUe B
3KOCHUCTEME.
IInmessie cBsA3M B
aKocucTeMe. THUIIbI

nacTOMIHAS; TUpaMuUa: Yucesl, OMoMacc, SHEpPruu; MpaBuiIo
9KOJIOTHYECcKOM mupamuabl. [IpoaykTHBHOE O0IIEHHE U B3aUMOICiiCTBHE B
MPOIIECCE COBMECTHOW YUEOHOM ACATEIHPHOCTH C yUETOM MO3UIIUNA IPYTHX
YYaCTHHUKOB JEATEIbHOCTH IPU 00CYKICHUH MUILEBBIX CBsI3€H B pa3NUYHbIX




MHUIEBLIX IEIIEH.

IIpaBuno
SKOJIOTHUECKON
MUPAMUIBI

HKOCHCTEMAX.

CamocrosTenbHas HUHPOPMALMOHHO-TI03HABATEIbHAS AEATEIBHOCTD C
Pa3IMYHBIMHU UCTOYHUKAMU MHPOPMALUU 00 0COOEHHOCTSX MUIIEBBIX
CBsi3el B pa3IMUYHBIX SKOCHCTEMaX, €€ KpUTUYECKas OLIEHKA U
uHTepnperanus. DopMupoBaHre COOCTBEHHOM MO3UIMU IO OTHOLICHHUIO K
Ouosiorn4eckoil uHpopMaluHy, MOITy4aeMOi U3 Pa3HbIX HICTOUHUKOB.
Ncnons3oBanue cpencts KT B pemieHnn KOTHUTUBHBIX,
KOMMYHHMKATHBHBIX U OpraHM3allMOHHBIX 3a1a4. Perenne Onosornueckux
3a]1a4 Ha IPUMEHEHNE YKOJOTHYECKUX 3aKOHOMEPHOCTEN (IIpaBuiI).
Pa3BuTtue no3HaBaTeabHOr0 MHTEpECA K U3yYEHHUIO OMOJIOIHHU B IpoLiecce
M3YYEHHUs JONOJIHUTEIBHOIO MaTepraia yueOHuKa

24 | KpyroBopor [ToToku sHEprUY U Omnpenenenrie OCHOBOMOJATAIOIINX MOHATUI: TIOTOK: BEIIECTBA, YHEPTHUH;
BEIIECTB BELIECTBA B OMOTEeHHBIE 3JIEMEHTHI, MAKPOTPO(HBIE BEIIECTBA, MUKPOTPO(hHBIE
IKOCHCTEMAX. BEIIIECTBA.
1 HPCBPAIICHNC Ocobennoctu
SHEPIruu B TIepeHOca SHEPIUH B [TponykTrBHOE OOIICHNE U B3aMMOJICHCTBHE B IMPOIIECCE COBMECTHOM
HKOCUCTEME SKOCHCTEME. yueOHOM NeSTEILHOCTH C y4ETOM MO3ULIUN APYTUX YIaCTHUKOB
KpyroBopor Betiects | ACATEIBHOCTH P 00CYXJIEHUH KPyroBOpOTa BELIECTB M MPEBPAIICHUS
1 TpeBpaIlIeHIe SHEPIUU B 3KOCUCTEMax. Pa3BUTHE MMO3HABATEIIFHOTO HHTEPECA K H3YUCHUIO
SHEpruy B OMOJIOTHH B MPOIIECCE U3YUCHHS JOMOTHUTEIHHOIO MaTepraia yueOHnKa
KOCUCTEME
25 | Dkonoruueckas DKosiornyeckas OnpezneneHre 0CHOBOIONATAIOIIMX MOHATHIA: CyKIleccusi, oOliee AbIXaHue
CYKILIECCHSL. CyKIIecCHs U e€ cooOmiecTBa, MepBUYHAS M BTOPUYHAsS CyKlleccHd. [IponyKTHBHOE 00IIeHHE
3HavyeHue. Craguu U B3aUMOJICHCTBHUE B MTPOLIECCE COBMECTHON YUeOHOU AEATENbHOCTH C
CYKIIECCHH. y4€TOM TO3HUIUH IPYTUX YIaCTHUKOB JesiTeIbHOCTH. OBlIaZIcHNE METOIaMHU
[TocnencTBus HAYYHOT'O NO3HAHUSI, UCTIOJIb3YEMBIMU MPH OMOJIOTHUECKUX UCCIIETOBaHMSIX,
BIIASTHUS B MPOIIECCE BBIMOJIHEHUS JabopaTopHOH paboThel «MoaenupoBaHue
JeSATeIbHOCTH CTPYKTYP U MPOILIECCOB, MPOUCXOAIINX B YKOCUCTEMAX (Ha pUMepe
9eJoBeKa Ha aKBapuyMma)y.
KOCHUCTEMBI
Pa3Butue ymeHus oObsCHATH Pe3yJIbTaThl OMOJOTHYECKUX IKCIEPUMEHTOB.
26 | [locmenctBust
BITHSHIS Pa3BuTHe Mo3HaBaTeIbHOTO HHTEPECA K H3YYCHUIO OMOJIOTHUH B TPOIIECCE
eSTeIbHOCTH M3yUYEHHsI TOTIOJIHUTEITFHOTO MaTepraia yaeOHnKa

YCJIO0BCKa Ha
9KOCHCTEMbI




buocdepnslii ypoBeHb

27 | buochepnsrii buocdepnprii CamocTosiTeTbHOE OTIPEICIICHHE eI YIeOHOM TSI TEIbHOCTH U
YpOBEHb: 00IIast | ypOBEHb: cocrasiieHue e€ miana. OnpezeneHre 0CHOBOIOIATAIONINX TOHATHIA:
XapaKTEPUCTHKA. ounocdepa, Hoocdepa, KUBOE BEIIECTBO, OMOTCHHOE BEIIECTBO, OMOKOCHOE
buocdepa — obuas BeliecTBo. [IpoaykTuBHOE OOIICHNHE U B3aUMO/ICHCTBUE B TIPOIECCE
rino0anbHas XapaKTCPUCTHKA. COBMECTHOMU yUeOHOM JeATENBHOCTH C Y4ETOM MO3MIHH IPYTHX YUYACTHUKOB
9KOCUCTEMA. Crpykrypa JEeSITeTLHOCTH MTPHU 00CYKIEHUHU CTPYKTYPBI U TPAHUIIBI OMOC(EPHI.
Yuenue B. U. (KOMIIOHEHTH) H CamocrosiTenbHas HHPOPMAIIMOHHO-TTI03HABATEIIbHAS JACITEIBHOCTD C
BepHnanckoro o IpAHHLIBI GHOCHEPSL. Pa3IMYHBIMHU UCTOYHUKaMU HHpopManuu o6 yuenuu B. 1. Bepraackoro o
ouocdepe Vyerne B. . ouocdepe, poiau yenoBeka B U3MEHEeHUH Onocdepsl, e€ KpUTHYecKas OlleHKa
BepHAICKOTO 0 U MHTEPIPCTALIS. dopmupoBaHue c06CTBev:HH01/I MO3HIIMY TI0 OTHOILICHHUIO K
Grocdepe. Kusoe OuoJIornvecKoit nHpopMaIHH, TTOTY4aeMON U3 Pa3HBIX UCTOYHUKOB.
BEIECTEO H €r0 POllb Pa3BuTHe mo3HaBaTeIbHOTO HHTEPECA K M3YYCHUIO OMOJIOTHUH B TIPOLIECCE
B GHOCHEDE. U3YUYEHHSI TOTIOJIHUTEIILHOTO MaTepraia yueOHUKa
Hoocdepa.
Kpyrosopots!
BelIecTB B Onocdepe
28 | KpyroBopot I'moGanbHbIN OnpezeneHre OCHOBOIOATAIOIIMX MOHATHIA: OMOr€0OXUMHUYECKUH LUKJ,
BEIIECTB B OMOTEOXUMHUECKUI | 3aKOH III00aJTFHOTO 3aMBIKaHUSI OMOTEOXHMMHUYIECKOTO KPYTOBOPOTA
ouocdepe KpPYroBOpOT B Onocdepe. [IpoaykTiBHOE 00IIIEHUE 1 B3aUMO/JICHCTBHUE B MpoIlecce
(OroreoXMMHUYECKUN | COBMECTHOM y4eOHOH NEATEIbHOCTH C YUETOM MO3UIMH JPYTUX YHYACTHUKOB
IIUKIT). 3aKOH JeSITeIbHOCTH ITPU 00CYXIEHUU KPYrOBOPOTOB BEIIECTB B Onocdepe.
CamocrosiTenpHas HPOPMALMOHHO-TIO3HABATEIIbHAS A TEITHHOCTD C
r106aTbHOTO pa3INYHBIMU HCTOYHUKAMU HHPOPMAIIUH O GHOTCOX IMHYECKOM
3aMbIKaHM KPYroBOPOTE BELIECTB B OHOChEpE, €€ KPUTHUECKAS OLIEHKA U
6HOreOXMMIYECKOro | o CPHPCTAIlI. . .
KpYTOBODOTA B dopmupoBanme CO6CTB€HI§OI/I TIO3HIIAH TI0 OTHOIICHHUIO K OMOJIOTHIECKOM
Guocdepe. uHpOpMalKH, IT0JIy4aeMOH U3 pa3HbIX HCTOYHUKOB. Pa3zBuTHe
MO3HABATEILHOTO WHTEPECA K N3YUECHHUIO OMOJIOTHH B MTPOIecce H3yUeHHS
JIOTIOJTHUTETIFHOTO MaTeprana yaeOHuKa
29 | DBomronus OCHOBHBIE 3TaIbl OnpezeneHre 0CHOBOIOATAIOIIMX MOHATHIA: IEPBUYHBIN OYyJIbOH,
o6uochepsl pa3BuTHs OMOC(heEphbl. | METAaHOTCHHBIE apXeH.

3apoxaeHUE )KU3HU.
Posnb nponeccon
dboTocuHTE3a U

[TponykTHBHOE O0IIEHNE U B3aUMOJICHCTBHE B MPOLIECCE COBMECTHON
y4eOHOH eATETBHOCTH ¢ YIETOM MO3UINN IPYTUX YIACTHUKOB
JIeSITeTILHOCTH ITPU 00CYXIEHUH MTPOoOIIeM 3BOIIOLIMN Onocdeps! u posu




IBIXaHUS B
DBOJIOLHUU

ouocdepsl. Bnusiaue

YCJI0BCKa Ha

yejtoBeka B Hell. CaMocTosTeNbHast HHPOPMAIIMOHHO-TI03HABATEIbHAS
JeATeIBHOCTD C PA3IMYHBIMI UCTOYHUKAMU HH(POPMALIUH 00 IBOIOLHN
ouocdepsl, €€ KpuTHYECKast OIICHKAa U HHTEPIIPETaIus.

dopmupoBaHie COOCTBEHHOM MO3ULUH 10 OTHOLICHHIO K OHOJIOTHYECKON

3BOJIIOLUIO uHOpMaLKH, IOJIy4aeMOH U3 pa3HbIX HCTOYHUKOB. Pa3BuTHe
o6uochepsl. MO03HABATEIBHOIO MHTEpECca K U3yUEHUIO0 OMOJIOTUU B MPOIIECCE N3YUCHHUS
I'moGanbHbIC JIOTIOJTHUTEIIFHOTO MaTepraia yueOHnKa
aHTPOIOTECHHbIE
W3MEHEHUS B
ounocdepe
30 | Ilpoucxoxnenue | ['mmote3bl OrnpezenieHrie OCHOBOMOJIArAOIUX MOHITHI: KpeallmOHU3M, TUII0Te3a
KU3HHU Ha 3eMJIe | IPOUCXOXKICHUS CTaI[MIOHAPHOT'O COCTOSHUS, TUIIOTE3a CAMOIIPOU3BOIBHOTO 3aPOKIACHUS
KU3HH Ha 3eMIie. YKU3HU, THIIOTE3a TTAHCTIEPMHH, TUTIOTE3a OMOXUMHUYECKON YBOIIOIHH,
CoBpeMeHHbIE abuorenes, runore3a PHK-mupa. [IpoayktuBHoe obmieHue u
MPEJICTABICHUS O B3aMIMOJICHCTBHE B IPOIIECCE COBMECTHON YUEOHOU IEATEIBHOCTH ¢ YUETOM
BO3HUKHOBEHUU MO3UIUI IPYTUX YYACTHUKOB AESITEIbHOCTU IIPU 00CYKIECHUU TUIIOTE3
KU3HU. MIPOMCXO0KICHUS )KU3HU Ha 3eMIIe.
OcHOBHBIE 3Tarbl
3BOJIOLUA
OpPraHUYECKOTO MHUpa
Ha 3emuie. ['unoressl
MIPOUCX 0K ACHUS
JYKapHOT
31 | OcHoBHble 3Tanbl | OCHOBHBIE ATAIBI Ornpenenenre 0OCHOBOMOJIAralOMX MOHATHI: 30H, 3pa, IEPUO/I, M0Xa,
3BOJIIOIUA 3BOJIIOIUA KaTtapxeu, apxeH, mpoTepo3oit, paHepo3oi, maneo30ii, Me3030H,
OpraHuYeCcKOro OpPraHMYECKOTO MHpa | KaiiHO30i, KeMOpHii, OpJIOBUK, CHITYp, I€BOH, KapOOH, IepMb, TpHAc, I0pa,
MHUpa Ha 3emiie Ha 3eMie. MeJI, TaJIeOTeH, HEOT'eH, aHTPOIOTeH, ToJioreH. [IpoaykTiuBHOE OOIIIeHHE 1
I'eonoruueckas B3aMMOJICHCTBHE B MPOIIECCE COBMECTHOM YUEOHOU NEATEIBHOCTH C YUETOM
ucTopus 3eMiu MTO3UIIMHA IPYTUX YYACTHUKOB JIEATEIHHOCTH TIPU 0OCYXKIECHUHN TTPoOIeM
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha 3eMUie.
32 OBOJIIONUS Pa3Butue B3rI910B Onpenenenrie OCHOBOMOJIATaIONIUX MOHSATHN: aHTPOIIOTEHE3, YEIOBEK
YeJIoBeKa Ha MPOUCXO0XKJICHHE pasymubIii (HOMO sapiens), aBcTpaionuTEKOBbIE, JTIOAM (ApXaHTPOIIHI,

YeJI0BeKa.
CoBpeMeHHbIE

MPEJICTABICHHS O
MIPOUCXOXKACHUN

MaJI€0aHTPOIbI, HEOAHTPOIIBI), COLUATbHBIE (PaKTOPHI AHTPOIIOT€HE3a
(TpynoBasi 1eATENIbHOCTh, OOIIECTBEHHBIN 00pa3 KU3HU, peub, MBIIIJICHHE),
pachbl (€BponeouIHasl, MOHT0JIOHIHAsI, aMEpUKAHOUTHAsSI, HETPOUAHA,
aBCTpasioniHas ), pacu3M. [IpoyKTHBHOE OOIIIEHNE U B3aUMO/ICHCTBHE B




YeJIoBEKa. DBOIOIUS
YyeJIoBeEKa
(aHTpOMOTreHe3).
JIBIOKyIIIME CHUITBI
aHTponoreHesa. Pacel
YyeJIoBeKa, UX
MIPOUCXOXKICHHUE U
eauHCTBO. KpuTHka
pacuszma

npolecce COBMECTHOM yU4eOHO eI TENbHOCTH ¢ YYETOM MO3UIHIA JPyrux
YYaCTHHUKOB AEATEIBHOCTU IpU 00CYXIeHUH pacoreHesa. Passurue
MO3HABATEIBHOTO HHTEpECca K N3YUYEHUIO OMOJIOTUH B MPOIECCE U3YUCHHS
JIOTIOJIHUTEIIBHOIO MaTepraia yueOHuKa

33 | Ponb yenoBeka B | Ponb yenoBeka B Omnpenenenre OCHOBONOIATAIONINX MMOHSATHI: YCTOMYHUBOE Pa3BUTHE.
ouocdepe 6uocdepe. Yenosek u | [IpogykTiBHOE 00IIEHIE U B3aUMOJICHCTBHE B MPOLIECCE COBMECTHON
9KOJIOTHYECKUN yueOHOM JeATENBHOCTH € yYETOM MO3UIIUI APYTUX YUaCTHUKOB
kpusuc. [lytu JeATeTLHOCTH TIPU 00CYXKJCHUHU POJIU YelloBeKa B orocdepe.
BBIXOJIa U3 CamocTtosaTenbHas ”HPOPMAIIMOHHO-TI03HABATEIbHAS IEATEIBHOCTh C
HKOJIOTUIECKOTO pa3TMYHBIME HCTOYHUKAMH WH(OPMAIUK O MTPOOIeMax YCTOWIHUBOTO
kpusuca. [Ipobnemsr | pa3Butus, e€ KpUTUYECKas OLICHKA U HHTeprpeTanus. Pa3Butue
YCTOHUMBOTO MO3HABATEIBHOTO WHTEPECA K N3YUYEHHIO OMOJIOTHH B MTPOIECCe H3yUCHHS
pa3BUTHSA. JOTIOTHUTETILHOTO MaTepuasna yueOHuKa
[TepcniexkTrBBI
pa3BUTHUS
OMOJIOrMYECKUX HayK
34 | O6o0maromuuii [TonBenenue utoroB | JleMoHcTpaiysi HABBIKOB TTO3HaBaTeNbHOM pedexcun. [IpoxykTHBHOE
YPOK- W3YyYEHUS Kypca 0011IeHHEe U B3aUMOJICHCTBHUE B MIPOIIECCE COBMECTHON yueOHOM
KOH(epeHIUs «OO0rmast OMoJIOTHSI». | AESITENBHOCTH C YYETOM MO3UIUHN APYTUX YUACTHUKOB ACSITENEHOCTH.

JleMoHCTpanys BiIaJeHUs SI3bIKOBBIMU CPEACTBAMU. Y BEPEHHOE
MOJIb30BaHKE OMOJIOTUYECKOM TepMUHOJIOTHEN. JleMOHCTpalus BlIageHus
npuéMaMy yueOHO-UCCIIEI0OBATENbCKON U MPOEKTHON JesITeIbHOCTH




YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Briconkas JI.B.,PyBunckuit A.O.,J{prmmmmn .M. YaeOnuk "buonorus. 10 kmace» YrimyOn€éHHbBIN YPOBEHB.

[Taceunuk B.B., Kamenckuii A.A., [lIBenos I'.I'.: YueOnuk «buonorus 11 kmaccy» ba3oBbliil ypoBeHb.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Taceunuk B.B., llIenos I'.I'., E¢pumona T.M. buonorus. [Toypounsie pazpadotku. 10-11 k1. YrinyOneHHbI ypOBEHb
[Taceunuk B.B., Kamenckuii A.A., [loypounsie pa3zpabotku, 11 knacc, ba3oBblil ypoBeHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

EnnHoe okHO mocTyma k oOpa3oBateabHBIM pecypcam http://window.edu.ru/

Enunas xomteknus udpoBbix 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/

Oomiepoccuiickuit mpoekt "llkoa mudposoro Beka" http://digital. 1september.ru/

denepanbHbIi IEHTP HHPOPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB http://fcior.edu.ru/

denepanbublil mopran "Poccuiickoe oopazoBanue” http://www.edu.ru/

Yuu.py - HHTepaKkTHBHas oHJIalH-Tu1aTdopMma - https://uchi.ru/

becrutatHas nudposas miathopma st 00ydeHHsl OCHOBHBIM IIKOJIBHBIM mpenMeTam - https://education.yandex.ru/main/



http://window.edu.ru/library?p_rubr=2.1
http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/







