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MNOSACHUTEJBHAS 3AIINCKA

[Iporpamma no yueoHomy npeamety "buonorus” (nanee - Onomnorus) Ha ypoBHE CpeiHEro o0OIero o0pazoBaHus pazpadorana Ha ocHoBe DeepaabHOTo
3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit @enepauumn», PI'OC COO, Konnenuun npenogaBanus yyeOHoro npeamera «buonorus» u
OCHOBHBIX IOJIOKEHHUH (esiepanbHoii pabodell mporpaMMbl BOCTIUTAHHS.

VYueOnplii npenmer «buonorusi» yriyonénHoro ypoHs wm3yueHus (10—11 kmaccel) sgBnsieTcss OJHUM M3 KOMIIOHEHTOB MPEIMETHOW 001acTu
«EctectBeHHO-HayuHbIe npeaMeThly. CornacHo nonoxerusM @I'OC COO npoduibHbIe Yy4eOHBIC MPEAMEThI, U3y4aeMbIe Ha YTIIyOJIEHHOM YPOBHE, SIBISIFOTCS
crocoboM nuddepeHmaluu 00ydeHHs Ha YPOBHE CpeaHEero oOIiero oOpa3oBaHUs M IPU3BAHBI 00CCIICYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeAHMM OOLIMM, CpeTHHM TNpodecCHOHATBHBIM W BBICIIUM OOpa3oBaHMeM. B TO ke Bpemsl KaXIblli M3 3THX YUYEOHBIX MPEIMETOB JOJDKEH OBITH
OpPHEHTHPOBAaH Ha MPHOPUTETHOE pellleHHe 00pa3oBaTeNbHBIX, BOCIIMTATEIbHBIX U PAa3BUBAIOMIMX 3334, CBSI3aHHBIX ¢ MpodopHeHTanueil o0yJyaromuxcs u
CTUMYJHMPOBAaHUEM MHTEpeca K KOHKPETHOW 00JacTH HAay4HOIO 3HAHMS, CBSI3aHHOTO C OMOJIOTrHeHd, MEAMLUHOHM, SKOJIOTHMEH, NMCHXOJOTHeH, CIOPTOM WX
BOCHHBIM JICJIOM.

[Iporpamma o yueOHOMY Tipeamery "buonorus" maér mpeacTaBiIeHne O IETH U 3a/1a4ax u3ydeHus yuyeOHoro npenmMera «buonorus» Ha yriryOnéHHOM
YPOBHE, OIIpenesieT 00s3aTeNnbHOe (MHBAPHAHTHOE) MIPEAMETHOE COJEPKAHUE, €0 CTPYKTYpUPOBAHKE IO pa3lienaM M TeMaM, paclpelesieHHe Io Kilaccam,
PEKOMEHIyeT MOCIIe0BATEIbHOCTh 3YUEHHs YUeOHOTO Marepuasia ¢ Y4ETOM MEXIIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOIro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 0Oyuaromuxcs. B nporpamme no Onosorum peann3oBaH NPUHIKI IPEEMCTBEHHOCTH C U3yYeHHEM OMOJIOTMH Ha YPOBHE OCHOBHOTO
obmero obpasoBaHus, Ojarojmaps 4eMy NPOCMAaTPUBAETCSl HAIPABICHHOCTb Ha IOCIENYIOLIee Pa3BUTHE OMOJIOTMYECKUX 3HAHWH, OpPUEHTUPOBAHHBIX HA
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, 3KOJIOTHYECKOT0 MBILUICHHS], IPEICTaBICHUI O 310POBOM 00pa3e >KU3HHU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOLICHUS K OKpY’Kalollel NpupoJHoH cpene. B mporpamme mo 6nonoruu Taxke Moka3aHbl BOBMOXKHOCTH ydeOHOro npeameta «buonorus» B peanusaunu

tpe6oanmit ®I'OC COO K MIaHAPyeMBIM JTHTHOCTHBIM, METANIPEIMETHBIM | TIPEIMETHEIM PE3YJIbTaTaM 00y4eHHS U B (DOPMUPOBAHUH OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEILHOM JEATENLHOCTH OOYYaromIMXCs MO OCBOEHHUIO COZEpKaHMsi OMOJIOrMYECKOro 0Opa3oBaHMS HA YPOBHE CPEJHEro oOIIero
o0pa3oBaHUsI.

Vuebneblit npeameT «buonorus» Ha ypoBHE CpenHero obmero oOpa3oBaHHs 3aBepIIaeT OMONOrHYeckoe oOpa3oBaHME B IIKOJE M OPHEHTHUPOBAH Ha
pacIIMpeHue 1 yriryOjaeHne 3HaHUi 00ydarolmXcs 0 )KUBOH MPUPOE, OCHOBAX MOJIEKYJIIPHOM 1 KJI€TOUHON OHOoIorun, SMOPHOIOrHH U OMOJIOTHH Pa3BUTHS,
TEHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, SBOIIOMOHHOTO YYE€HHs H SKOJIOTHH.

H3ydenne yuebHOro mpeamera «buonorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO HA IOATOTOBKY OOYYarOIIMXCS K IOCIETYIOLIEMY IOJyYEHHUIO
Ouonorudyeckoro oOpa3oBaHHA B By3aX M OPraHU3alMAX CpPeIHEro mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro CoOAepKaHHs COCTaBIsIeT CUCTEMa
OMONIOrMYeCKUX 3HAHMH, MOTYyYEHHBIX IPH HM3ydeHHH OOYHYarOUIMMHCS COOTBETCTBYIOHMIMX CHCTEMAaTHYECKHX Pa3flesioB OMOJIOTMM Ha YPOBHE OCHOBHOTO
obmiero oopasosanusi, B 10—11 kmaccax 3T 3HaHUSI MMOJNY4arOT pa3BUTHE. Tak, pacIIUPEeHbl W YriIyOJeHbl OMOIOTHYECKHUE 3HAHHS O PACTEHHSAX, KUBOTHBIX,
rpubax, OaKkTepusx, OpraHu3Me 4YeloBeKa, OOLIMX 3aKOHOMEPHOCTSAX >KU3HHU, IOMOJHUTENbHO BKIIOYEHBI OHONOIMYECKHE CBEICHHS NPHKIAAHOTO H



MOKUCKOBOTO XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPHI Ui TOCIEAylolero BbiOOpa mpodeccuu. Bo3MokHa Takke HWHTETparus
OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIINMH 3HAHUSAMH, IOJTyYCHHBIMHA 00YYaIOLIMMUCS PH U3yYeHUN PU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CtpykTypa mporpammbl mo yueOHoMy mpeamery "Buomorus” oTpaxaeT CHCTEMHO-YPOBHEBBIH M 3BOJIOLMOHHBIA MOAXOIBl K M3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX CCTEM Pa3HOTO YPOBHS OpraHU3alllH, 3BOIIOINHM OPraHU4YeCKOro MUpa Ha
3emJie, coxpaHeHHsI OMOIOTHYECKOr0 pa3HooOpasus mianeTsl. Tak, B 10 kiacce HM3y4aroTcsl OCHOBBI MOJIEKYJISIPHOM U KIIETOYHOW OHMOJIOTMH, SIMOPHOJIOTHU U
OMOJIOTUH Pa3BUTHSI, TEHETUKU M CEJIEKIMH, OMOTEXHOIOTUN U CHHTETUYECKON OMONIOTHH, aKTyaJH3UpPYIOTCSl 3HAHUS 00y4aroImuXxcs Mo OOTaHHKE, 300JI0THH,
aHaToMuu, (pu3HoNoruy yenoseka. B 11 kiacce u3ydaroTcs 3BOIOIMOHHOE YUCHUE, OCHOBBI 3KOJIOTUHU U YueHHe 0 Ouocdepe.

VYueOublii peaMeT «bUOTOTHS» MPHU3BaH O0ECIEYUTh OCBOCHHE O0yYaroIUMHCS OWOJOTHUYECKMX TEOPHH M 3aKOHOB, WACH, MPUHIMIIOB U TPaBUIL,
JIeKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHUpa, 3HaHUH O CTPOCGHUHM, MHOTOOOpa3uM M OCOOCHHOCTSX KIETKH, OpraHW3Ma,
MOMYJISIIUK, OHMOIICHO3a, SKOCHCTEMbI, O BBIJAIOIINXCA HAYYHBIX IOCTI)KEHHSX, COBPEMEHHBIX HCCIENOBAHMSAX B OHMOJIOTHH, NPUKIAAHBIX AacleKTax
Ouonornueckux 3HaHud. [ pa3BUTHA U oAAep KaHUsI HHTepeca 00yJaromuxcsl K OMOIOTHH Hapsoy CO 3HAUYUTEIIbHBIM 00BEMOM TEOPETHYECKOTO MaTepraa
B COAEP)KaHUM NMPOrpaMMbl MO0 OHMOJOTMH MPEeIyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHSA TOM WM MHOW 00JacTH OMOJIOTWH, BKIAIOM
OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PELICHUE BAKHEHIINX OMOJIOTHYECKUX U SKOJIOTMUYECKHUX MPOOIIeM.

Henp n3ydyenus yue6Horo npeameta «buosorus» Ha yriyOJaEHHOM ypOBHE — OBNaIeHHUE OOyYarOIMMHUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIHMOHATBEHON
OpTaHU3allly >KUBBIX CHCTEM Pa3sHOI0 paHra M NMPHOOpPETEHHE YMEHHWI HMCIOJIb30BaTh 3TH 3HAHUSA B (OPMHPOBAHMM HHTEpeca K ONpelesEHHON olnacTtu
npodecCHOHANBHON AEATENBHOCTH, CBSI3aHHOM ¢ OMOJI0THEH, MIIK K BBIOOPY y4eOHOro 3aBeACHUS IS MPOJOIDKEHUS] OMOIOTHYeCKOro 00pa3oBaHHsI.

JocTiwxeHre uenu u3ydeHus yueoHoro npenmera «bronorus» Ha yriyOi€HHOM ypoBHE 00€CTI€MBAETCS PELICHUEM CIEAYIOMINX 3a1ay:

OCBOCHHE OOYYaIOLUIMMHUCS CHCTEMBbl OHOJOTMYECKMX 3HAHWNA: 00 OCHOBHBIX OHOJOIMYECKMX TEOPHUSX, KOHLENIHMAX, THIIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX W MPaBUIAaX, COCTABJSIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpPa; O CTPOCHHHM, MHOT000pa3sHMH U OCOOEHHOCTSIX
OMOJIOTHUECKUX CUCTEM (KJIEeTKa, OpTaHu3M, MOMMyJSALus, BHI, OMOTeoueHo3, Ouocdepa); O BBLAAIOIIMXCA OTKPBITHUSAX M COBPEMEHHBIX HCCIICAOBAHMAX B
OHOJIOTUH;

O3HAKOMJIEHHE OOYYaIOLIMXCS C METOJaMHU MO3HaHUs >KMBOH HPUPOMBI: HCCIEIOBATEILCKUMH METOJAaMH OHMOJIOTHUECKMX HayK (MOJIEKYISIPHOH H
KJIETOUYHOW OMOJIOTMH, SMOPHOIOTUU U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTUU M CHHTETUYECKOH OMOJIOrHuH, MaJIe€OHTOJIOTHH, SKOJIOTHH);
METOAaMH CaMOCTOSTENIFHOTO TIPOBEICHUSI OMOJOrMYEeCKUX HCCIeOBaHUNH B Jaboparopud W B mpupode (HaOmogeHue, H3MEpEeHUe, HKCIEPHUMEHT,
MOJICJINPOBAHKE );

OBJIaJieHHE O0YyYaroIUMHCA YMEHHSMHU: CAMOCTOSITEIbHO HAXOAWTh, aHAIM3UPOBATH M MCIOJIB30BaTh OMOJOTMYECKYI0 MH(OPMAIHIO; MOJIB30BATHCS
OMOJIOTUUECKON TEPMHUHOJIOTHEH M CHMBOJIMKOW; yCTAHABIMBATH CBSA3b MEXKIY pPa3BUTHEM OHOJIOTMU M COLHMAJIbHO-SKOHOMHYECKUMU U SKOJIOTHUYECKUMHU
npobjeMaMy YeIOBEUECTBa; OLICHUBATh MOCIEICTBHS CBOEH NESATEIBHOCTU MO OTHOILICHMIO K OKPY)KaloLed MPUPOAHOM cpelie, COOCTBEHHOMY 340POBBIO U
3JI0POBBIO0 OKPYIKAIOIIUX JIIOJICH; 0OOCHOBBIBATh M COOJIONATh Mepbl MPOMWIAKTUKK HH(MEKIIMOHHBIX 3a00JIeBaHUM, TpaBWJIa TOBEICHUS B TPHUPOJE U



obecnieyeHUs] 0E30MaCHOCTH COOCTBEHHOM J>KHU3HENCSTSIBHOCTH B UYPE3BBIYAHHBIX CUTYalMsSX MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepH30BaTh
COBPEMECHHBIC HayYHbIC OTKPBITUS B 00J1aCTH OHOJIOTHY;

pa3BHUTHE y 00YYaIOIIUXCS HHTEIUICKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B MpoOLiecCce 3HAKOMCTBA C BBLIAIOIIUMUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMA B OHWOJIOTMH, pEIIACMBIMH €I TPOOJIeMaMH, METOJOJIOTHEeH OWOJIOTMYECKOr0 HWCCIICIOBAHUS, IPOBEACHUS HSKCIIEPUMEHTABHBIX
UCCJICIOBaHU, pelieHns] OMOJIOTHYECKUX 3a/1a4, MOJICITUPOBAHMUS OHOJIOTHYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHUE y OOYYarOIIUXCsl LIEHHOCTHOTO OTHOIICHHSI K >KUBOW TMPHPOJE B LIEJIOM M K OTACIBbHBIM €€ OObEKTaM M SIBICHUSM; (HOpMHpPOBaHHE
HKOJIOTHUECKOH, TeHETHUECKON IPaMOTHOCTH, OOILEH KyJIbTYpHI MOBEJICHHS B TIPUPOJIC; HHTETPALlUH €CTECTBEHHO-HAYYHBIX 3HAHUH;

HpI/IO6pCTeHI/IC O6y‘-IaIOHlI/IMI/ICSI KOMIICTCHTHOCTH B pallMOHAJIbHOM IIPHUPOJO0IIOJIB30BaAHNN (CO6J'IIOI[CHI/I€ IIpaBuJI MMOBECACHUA B MIPUPOJAC, OXPAaHbl BUA OB,
9KOCUCTEM, Onocepsl), COXpaHEHHH COOCTBEHHOTO 3I0POBbS U 3A0POBbsI OKPYKAIOMINX JI0/IeH (COOM0JeHNsT Mep NMPOQUIAKTHKY 3a00JIeBaHMi, oOecrieueHne
0€30MacCHOCTH KU3HEACATEIHHOCTH B YPE3BBIYANHBIX CUTYalUSIX IPUPOIHOTO U TEXHOTECHHOTO XapaKkTepa) Ha OCHOBE MCHOJIB30BAHMS OMOJIOTHYSCKUX 3HAHHUI
Y YMEHUI B IOBCETHEBHOU XKU3HU;

CO3aHNE YCIOBHH JUIS OCO3HAHHOTO BBIOOpA OOyYaroNIMMHCS WHIMBHAYaJbHOW 00pa30oBaTEIbHON TPAEKTOPHH, CIIOCOOCTBYIOMIEH MOCIEIYIOMEMY
npodeccrnoHaIbHOMY CaMOOTPEIENICHNI0, B COOTBETCTBUY C HHAWBHUIYAIbHBIMA HHTEPECAMH U MTOTPEOHOCTSAMH PETHOHA.

OO1ee ymciIo0 YacoB, OTBEICHHBIX HAa N3y4YeHHe OMOJIOrHU Ha yriTyOJICHHOM YpOBHE cpeHero o0mero oOpasoBanus, coctasiser 204 gaca: B 10 kiacce
— 102 gaca (3 yaca B Henmenmo), B 11 xmacce — 102 vaca (3 gaca B Heiemo).

OT160p opraHU3aMOHHBIX (OPM, METOJIOB M CPEJICTB 00yUYEHHUSI OMOJIOTUH OCYIIECTBISIETCS ¢ YUETOM CIIeU(UKH €T0 COJACP)KaHUs U HAIIPaBICHHOCTH
Ha NPOJIOJDKEHUE OMOJIOrYECKOro 00pa3oBaHMs B OPraHU3aLUsIX CPEJHEr0 MPOo(eCCHOHAIBHOTO U BBICIIEro 00pa30BaHMUs.

OOs3aTeNbHBIM YCIIOBHEM TIPH OOyYeHUH OWOJIOTHUH Ha yriTyOJIEHHOM YpPOBHE SIBIISICTCS NPOBEICHUE JITAOOPATOPHBIX M MPaKTHYECKHX padot. Tarke
ydactie 00yJaromumXxcsi B BHIIIOJIHEHNH IPOSKTHBIX U Y4eOHO-MCCIIEA0BATEILCKIX paboT, TeMAaTHKa KOTOPBIX ONPEEIISIeTCS YUUTEIeM Ha OCHOBE HMEFOLITHXCS
MaTepuaTbHO-TEXHUIECKHX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHH.



COJAEP)KAHUE OBYYEHMU
10 KJIACC

ConepxaHue MporpamMMBl, BBIICICHHOE KYPCU80M, HE BXOAUT B MMPOBEPKY rOCyIapCTBEHHOM nToroBoit arrecranuu (I'MA).

Tema 1. buosornst kak Hayka

CoBpemeHHasi OWONIOTHSI — KOMIUIEKCHass Hayka. Kparkas uctopust pa3BuTHs Ouojorud. buojorndyeckne Haykd W H3ydaeMble MU MPOOJIEMEI.
dyHnamMeHTanbHbIE, IPUKJIAIHBIC U IOUCKOBBIE HAYYHBIE UCCIIEI0BaHUs B OMOJIOTHH.

3navyeHue Ouonoruu B GOPMUPOBAHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTuHBI Mupa. [Ipodeccun, csizanHbie ¢ Ononorueid. 3HaueHre OHOIOTUU
B MIPAKTHUECKOM JeATENbHOCTH YeJI0BEKa: MEIUIIMHE, CETbCKOM XO03sIICTBE, IPOMBIIINIEHHOCTH, OXpaHe PUPO/IbI.

JdemMoHcTpanun

[optpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, [. Mengens, B. U. Bepuanckuii, U. I1. [laBnos, 1. .
Meunukos, H. . Basunos, H. B. Tumodeen-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuer 1 cxembl: «CBS3b OMOJIOTHH C IPYTUME HayKami», «CrcTteMa OHOIOTHIECKUX HAYKY.

Tema 2. ZKusble cucTeMbl U UX U3yUeHHE

JKuBbie cucTembl Kak mpenaMeT m3ydeHus Owosnormu. CBOMCTBA KHMBBIX CHUCTEM: €IHHCTBO XMMHUYECKOTO COCTaBa, MUCKPETHOCTh W IIEIOCTHOCTH,
CJIO)KHOCTD U YTIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIl|sl, CAMOBOCITPOU3BEICHIE, PA3APAKUMOCTh, U3MEHIHBOCTH, POCT M Pa3BUTHE.

VYpoBHM OpraHuM3aldd >KUBBIX CHCTEM: MOJICKYJISIPHBIN, KJIETOYHbIM, TKaHEBBIH, OPraHU3MEHHBIH, MOMYJISALNOHHO-BUAOBOH, HSKOCHCTEMHBIN
(Ouoreonenornyeckuit), Ouochepusiid. IIponeccrl, npoucxonsdmue B KHUBbIX cucTeMax. OCHOBHbIE NMpPHU3HAKU KUBOTro. JKU3HBb Kak (opma CyIIeCTBOBAHUS
Matepun. Hayku, u3ydaromiye XKuBble CHCTEMBI Ha Pa3HBIX YPOBHSIX OpPTaHU3aIlNN.

Nzydenune xuBbIX cucreM. Meronbl Ouonormveckodl Hayku. Habmonenwe, m3MepeHHe, SKCIEPUMEHT, chcTeMarh3anus, MeTaananu3. llonstue o
3aBHCHMOM ¥ He3aBUCHMOHN mnepeMeHHoW. [lmanupoBanume sxcnepumenTa. [locranoBka u mpoBepka rumorte3. Hynesas rumotes3a. llonsTie BBIOOpKH H €€
nocToBepHOCTh. Pa3dpoc B Gnonornyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJbTaToB. [IpHUMHBI HCKaXEHUS pe3yJbTaTOB SKCIEPUMEHTA.
[lonsITHE CTaTUCTUYECKOTO TECTa.

JdeMoHcTpanuu

Tabmuuel n cxembl: «OCHOBHBIE NMpPU3HAKW KH3HW», «buonormueckue cuctembl», «CBOMCTBA JKUBOW MaTepUH», «YPOBHH OPraHU3alMH >KUBOU
npupoab», «CTpoeHue KUBOTHOM KIETKH», « TKaHU >KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUYECKOro opraHusMay, «buoreouenos», «buocdepa», «Meroast
W3y4EHUs )KMBON TPUPOIBD).

Ob6opynoBanue: 1abopaTopHoe 000pyIOBaHKE I TPOBEACHUS HAOMIOICHUH, N3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckast padora «lcnonp3oBaHUEe PA3IMYHBIX METOJOB IIPH U3YUEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Kretka — cTpykTypHO-(pyHKIIMOHATBHAS enquHUIIA )KUBOTO. McTtopus otkphiTus kietku. Padoter P. 'yka, A. Jleenryka. Knerounas teopus (T. LlIBaHH,
M. llInetinen, P. BupxoB). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOH KIIETOYHOM TEOPUH.



MeTtoabl MOJIEKYJISIPHOW W KJIETOYHOW OHOJNOTMU: MHKPOCKONHMA, XpoMaTorpadus, sJeKTpodope3, METOA MEUYEHBIX aToMOB, anudepeHIHnaIbHoe
ueHTpu]pyrupoBanue, KyJIbTHUBUPOBAHHE KIETOK. M3yuenue ghuxcuposannvix Kiemok. DIEKTPOHHAS MUKpocKkonust. Kongoxanvuas mukpockonus. Bumanvhoe
(npuodicuznennoe) uzyueHue Kiemox.

JdemMoHcTpanun

[oprpertsr: P. I'yk, A. Jlesenryk, T. IlIBann, M. lneiinen, P. Bupxos, K. M. bap.

Tabnuiet u cxembl: «CBETOBOH MUKPOCKOID», «DIEKTPOHHBIA MHUKPOCKOI, «VIcTOpHs pa3BUTHSI METOJJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PaCTUTEIbHBIX, dKUBOTHBIX M OaKTePHAIbHBIX KICTOK.

IpakTnyeckas padora «/3yueHue MeTONOB KIETOYHOH Ouonormu (XpomaTtorpadus, snmekrpodopes, muddepeHInanbHoe HEHTPUPYTHPOBaHHE,
[ILIP)».

Tema 4. XuMnueckasi opraHnuzanus KJIeTKH

XHUMHYECKUM COCTAB KIETKH. MaKpo-, MUKpPO- U YIbTPAMUKPOIIEMEHTHI. Bona u €€ poib Kak pacTBOPUTENS, pearcHTa, y4acTHE B CTPYKTYpPHUPOBAHUU
KIIETKH, TeTUIOPEryJIsiui. MUHepanbHbIe BEIIECTBA KIETKU, HX OHOJIOrH4ecKas pojib. PoJb KATHOHOB M aHUOHOB B KJIETKE.

OpraHnveckue BellecTBa KIeTKH. bronornueckue moauMepsl. bemkn. AMUHOKHCIOTHBIH cocTaB 0enkoB. CTPYKTYpbl OelIKoBOM MOJNeKyJIbl. [lepBruuHast
CTpyKTypa Oeika, NENTHAHAs CBA3b. BTOpH4HAasA, TpeTH4HAs, 4eTBEpTHUUHAs CTPYKTypbl. [enarypaums. CsolictBa OenkoB. Kiaccudukarmus Oemnxos.
buonormueckue Gpynkunn 0emaxos. [Ipuonoi.

VYraeBoapl. MoHOcaxapupl, JUcCaxapHubl, OJIMrocaxapuabl U noiucaxapuapl. OO uIaH CTpOeHHs M (PU3HKO-XMMHUYECKHE CBOMCTBA YITIEBOIOB.
Buonornueckue GyHKUNHU yIriIeBOAOB.

Jlumuapr. 'mppodwmisHo-TuApOodoOHEIE cBoMcTBa. Knaccudukanus nununos. Tpuriauuepuapl, ¢Gocoiammuabl, BOCKH, CTEpoHabl. buojornyeckue
¢yHkumy munuaoB. O6mue cBoiicTBa OMOIOrHYECKUX MEMOPAH — TEKY4eCTh, CHOCOOHOCTh K CaMO3aMBIKaHHIO, IOJTYHIPOHULIAEMOCTb.

Hykneunossie kucnotsl. JJHK u PHK. Crpoenue HyknenHoBbix kuciot. Hykneoruapl. [Ipunnun kommnementapHocty. Ipasuno Yapradda. Ctpykrypa
JHK — nBoiinas cnupans. MectoHaxoxaenue u ononorndeckue Gpyakmuu JJHK. Bugst PHK. @yakun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBszu B Mmojekyie AT®. buonornuyeckue ¢ynkumn AT®. BoccraHoBieHHBIE NEPEHOCUMKH, HX
¢byHKUuY B Knetke. pyeue nykneosuompugocgamer (HT®). Cexksenuponanue JHK. Memoowsr ecenomuxu, mpanckpunmomuxu, npomeomuxi.

CrpykTypHas 6uosiorusi: OMOXUMHUYECKHE U OMO(U3NUECKUe HCCIEJOBaHUs COCTaBa W NMPOCTPAHCTBEHHOH CTPYKTYpBl OHoMoiekyn. Mooderuposanue
CMpPYKMYpbl U QYHKYUL OUOMONEKYN U UX KOMNIeKCco8. KomnvlomepHulil Ou3aun u OpeaHuyeckKull CUHme3 OUOMOAEKYL U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertst: JI. onuur, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ©. Caurep, C. [Ipy3unep.

Juarpammsl: «Pacnipenenenne XuMHYECKHUX 3JIEMEHTOB B HEXUBOW MpHUpoJiey, «Pacipenenenne XUMUIEeCKUX 3JIEMEHTOB B )KHUBOM MPUPOAE».

Tabmuuer u cxemsl: «lleproanyeckas TaOmUIa XUMHUYECKHX 3JI€MEHTOB», «CTpoeHHEe MOJEKylbl BOIbI», «BemiecTBa B cocTaBe OpraHu3MOBY,
«CtpoeHne Monekynsl Oenka», «CTpyKTyphl O€IKOBOW MOJEKynbl», «CTpoeHHe MOJEKYN YIieBoJoB», «CTpoeHHE MOJIEKYN JTUNHAOBY», «HykienHoBbIE
KHCIOTBI», «CTpoeHue Monekyinsl ATD».

ObopynoBaHue: XUMUYeCKas IOCyAa U 000pyI0BaHHeE.

JlabopaTopHas padora «O0HapyKeHUE OSIKOB C TIOMOIILI0 KAYECTBEHHBIX PEaKIIUN.



JlaGopaTopHas padora «lcciaenoBanue HyKICHHOBBIX KHACIIOT, BBIACICHHBIX U3 KJIETOK Pa3IUYHbIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMHN KICTKH

Tumbl KIETOK: 3yKapuOTHIECKasi 1 mpokapuoThueckas. CTpyKTypHO-()yHKIMOHATbHBIE 00pa30BaHUs KIETKH.

CtpoeHue npoKapHOTHUECKOW KieTkH. KierouHas creHka Oaktepuit um apxeil. OCOOCHHOCTHM CTpPOEHHS TeTepoTpOPHOM U  aBTOTPOQHOI
MPOKAPUOTHYECKUX KIETOK. MecTo U pojib MPOKapuoT B OHOIIEHO3aX.

Ctpoenne M (QYHKIMOHHUPOBAHUE FyKapUOTHUECKOW KieTku. [lmasmatmueckas memOpana (mmazmanemma). CTpyKTypa Miia3MaTH4ecKod MeMOpaHbI.
TpaHcropT BelecTB yepes3 Mmia3MaTuieckyro MeMOpany: naccuBHbIN (auddysus, odneruénnas quddysus), akTUBHBINA (IEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
Tpancnopt). [lomynponunaemocts mMemOpanbl. Pabora HaTpuii-kanueBOro Hacoca. DHAOLMTO3: MUHOLUTO3, (aronuro3. Dx3ounto3. Kierouynas creHka.
CtpykTypa 1 QyHKIHHU KIETOYHOH CTEHKH PacTeHUH, TPUOOB.

Hurormnasma. Llurosons. [{urockener. JBmwkenue nuromia3Mbl. Opranouasl KieTku. OaHOMeMOpaHHBIE OPraHOMIBI KIIETKU: YHIOTIA3MAaTHIECKAsl CETh
(OIIC), anmapar ['osbaKu, TH30COMBI, UX CTpOeHHE U QYHKINHU. B3anMOCBsI3b OJHOMEMOpPAaHHBIX OpraHonAoB KieTkH. CTpOeHUE TPaHySPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxkog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['mankuii (arpaHyisipHBIA) SHIOMIa3MaTHYECKUH
perukynym. CekperopHas ¢yHkuus anmapara [ombmku. Moodugukayus 6enxoé ¢ annapame Ionvoocu. Copmupogka 6Oerxos 6 annapame 1 onvodicu.
TpaHcnopT BelecTB B KJIeTKEe. Bakyonn pacTuTeNnbHbIX KiieToK. Kiertounslii cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOUIIBI KIETKH: MUTOXOHAPHUH, TUIACTUAEL. [Ipoucxodicoenue mumoxouopui u niacmud. Cumbduoecenes (K.C. Mepeockosckuii, JI.
Mapeynuc). Ctpoenue 1 GyHKIMM MUTOXOHAPHHA U miacTul. IlepBuunblie, BTOpUYHbIE U CIOXKHbIE IIACTUABI (POTOCHHTE3UPYIOIINX 3YKAPHOT. XIIOPOIUIACTBI,
XPOMOIUTACTBHI, JIEUKOIJIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranownsl kietkun CtpoeHne W (YHKUUM HEMEMOpaHHBIX OPraHOMIOB KIETKH. PuGocomsbl. [lpomesicymounvie gunamenmsoi.
MukpodunaMeHTsl. Axmunogvle MUKpoguiamenmol. MpILIEUHbIE KIETKH. AKMUHOBbie KOMNOHEHMbl HemblieyHbIX Kiemok. Muxporpybouku. Knetounsiii
ueHtp. CTpoeHue W JBIKEHHE JKTYTHKOB M pecHHYeK. MHKpoTpyOouku nutoruiasmel. LleHTpuonb. benxu, accoyuuposanmvie ¢ MUKpo@uiameHmamu u
muxpompybouxamu. Momopusie benxu.

Anpo. OOGoinouka sAnpa, XpOMAaTHH, KapuoIUlasMma, SAPBIMIKH, HX CTpoeHHMe W ¢yHKuuH. SnepHbiii OenkoBbli Marpukc. lIpocTpaHcTBeHHOE
pacroioKeHHe XpOMOCOM B HHTEpGasHOM siape. Dyxpomamun u eemepoxpomamun. benkn xpomatuHa — TUCTOHBL. Junamuka A0epHoti 00010YKU 8 MUmose.
HOoepuwiti mpancnopm.

Knerounsie BkmoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK SYKapHOT (PacTUTENLHOHN, JKUBOTHOM, TPHOHON).

JdeMoHcTpanuu

Ioptpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuuel n cxembl: «CTpoeHHE JYKAPHUOTHYECKOH KIeTKH», «CTpOoeHHe >KMBOTHOM KIEeTKW», «CTpOeHHE pPacTUTENbHOM KieTkm», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne MpoKapruOTUIECKON KIETKI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPONIpENapaThl pacTUTEIbHBIX, JKUBOTHBIX KJIETOK, MUKPOIPENapaThl 0aKTEPHAIbHBIX KIIECTOK.

JlabopaTopHas padora «/3ydyeHue cTpoeHus KIETOK Pa3InYHbIX OPTaHU3MOB).

IpakTnyeckas padora «/3yueHne CBOWCTB KIIETOYHON MEMOPaHBI».

JlaGopaTopHas padora «lcciaenoBanue ma3mMoin3a U ACTIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX».



IpakTnyeckas padora «/3yueHne ABIKCHHUS HUTOIIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB M MpeBpaNieHue JHEPTUH B KJIeTKe

AccuMWIsIIMsA W AUCCUMWISIIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BeulecTB: aBTOTPOQHBIN M reTepoTpodHbIid. YdyacThe Kuciopoja B
O0OMEHHBIX Mpoleccax. JHepreTuueckoe odecneueHue kiaetku: npespamienne AT® B oOMeHHBIX poneccax. DepMeHTaTUBHBIN XapaKTep peakiii KIETOYHOTO
MeTabonu3ma. DepMeHTHI, UX CTPOEHHE, CBOMCTBAa W MexaHu3M JercTBus. Kopepmentsl. OTnuuunst GepMeHTOB OT HEOPraHMYECKUX KaTaiau3aTtopos. benku-
AKTHBATOPHI U OENKU-UHTHOUTOPHL. 3aBUCHMOCTh CKOPOCTH (DepMEHTATHUBHBIX PEaKid OT pa3IHMYHbIX (aKTOPOB.

[lepBuuHbIi CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. DoTocuHTe3. AHOKCULeHHbIN U OKCUueeHHblll homocunmes y baxkmepuii. Ceemocobuparowue
nUSMEeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Ponb XjaoporiactoB B npouecce porocuHre3a. CBeToBas u TeMHOBas (hazel. @omoovixanue, Cs., Cq. u CAM-
munvl pomocunmesa. [IponykTuBHOCTE oTOCHHTE3a. BriusiHue paznnyHbIX (aKTOPOB Ha CKOPOCTH (hoTocuHTe3a. 3HaueHue (POTOCHHTE3A.

XemocuHTe3. PazHo0oOpa3ne opraHu3MOB-XEMOCHHTETHKOB: HUTPUGHUIHPYIOHIME OaKTepuH, jKelie300aKTepur, cepoOaKkTeprH, BOAOPOIHbIE OaKTEpUH.
3Ha4yeHUE XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buapl OpoxeHus. [IpomykThl OpOKEHUS U MX UCIOJIb30BAHHE YCIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUHU ¥ BO30YIUTENIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTarbl 3HEpreTudeckoro oomeHa. IlogrorosurensHelii 3tan. [ MKoIN3 — GECKUCIOPOAHOE PACIIEIUICHHE TIIFOKO3bI.

Bronornueckoe okucieHue, WIM KJIETOYHOE IbIXaHWE. Ponb MHUTOXOHApPHM B mporeccax OHOJOrHMYecKoro okucieHus. Lluknuyeckue peaxuuu.
OxucnurensHoe dochoprnupoBanue. Duepeus membpanuno2o epaduenma npomoros. Cunmes AT®: paboma npomounoti AT®-cunmasel. [lpenmymiecTsa
a’poOHOTO IMyTH 0OMEHA BEIIECTB Mepea aHadpoOHBIM. D(H(PEKTHBHOCT SHEPTETHUECKOTO OOMEHA.

JdemoHcTpanun

Ioprpertsr: k. IIpuctin, K. A. Tumupsazes, C. H. Bunorpazackuii, B. A. Ourensrapar, I[1. Mutgenn, I'. A. 3aBap3us.

Tabnuier u cxembl: «PoTocHHTE3, «DHEPreTHUeCKHid 00Men», «brnocnnTes 6enkay, «CtpoeHue pepmMeHTa, «XeMOCHHTES.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYOBaHHE AJIsl IPUTOTOBIICHUS TIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTopHas padora «l3ydeHne KaTaluTHUIECKOW aKTUBHOCTU ()epMEHTOB (Ha NpUMepe aMUIIa3bl WM KaTajasbl)y.

JlaGopaTopHas padora «3ydenue pepMeHTaTHBHOTO pacIleIUIEHHs IEPOKCHA BOJIOPO/IAa B PACTUTENBHBIX U )KUBOTHBIX KIIETKaX).

JlaGopaTopHas padora «CpaBHeHHE IpoueccoB (OTOCHHTE3a U XEMOCHHTE3aY.

JlabopaTopHas padora «CpaBHEHHE MTPOILIECCOB OPOXKEHUS U IBIXaHUS.

Tema 7. HacnencreenHass mHGopManus U peajin3anus eé B KIeTKe

Peakiun matpuuHOro cuHTe3a. lIpMHIMI KOMIUIEMEHTAPHOCTHM B PEaKUUSAX MaTPUYHOrO CHHTe3a. Peanuzanms HacneICTBEHHOH HHGOpMaIHU.
I'enetnueckuit ko, ero cpoiicTBa. TpaHckpunius — maTpuuHbiii cuHTe3 PHK. IIpuHIMNBI TpaHCKpHNIMU: KOMILIEMEHTAPHOCTh, AHTHIAPAJIIEIBHOCTD,
acuMMeTpuaHoCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii knemxke. Hexooupyrowue PHK.

Tpancnsnus u e€ stansl. Yuactue tpancnopTHeix PHK B 6nocunTese Oenka. YcnoBus 6nocunresa Oenka. Koguposanue amuHokuciot. Poss pubocom B
Ouocunrese OeiKa.



Cospemennvle npedcmasnenus 0 cmpoeruu 2enos. Opranuzalys reHoMa y MPOKapHOT M 3YKapuoT. Perymsius akTMBHOCTH T€HOB Y IPOKAPHOT.
I'unotesza onepona (®. XKako6, XK. MaHo). Monexynaprvle mexanusmuvl sKcnpeccuu 2eHog y sykapuom. Ponb Xxpomamuna 6 pecyisayuu pabomvl 2eHO8.
Perynsust oOMeHHBIX TipolieccoB B KieTke. KietouHslii romeocTas.

Bupycsl — HekierouHble (OpMBI KU3HH M oOnuratHele napasutbl. CTpOSHHE TMPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros.
Kusnennwvuii yuxn JJHK-cooeporcawux supycos, PHK-cooeporcawux eupycos, 6akmepuoghazos. Obpamuas mpanckpunyus, peeepmasd, UHMezpasa.

Bupycuble 3a001eBanus yenoBeka, ;kuBoTHbIX, pactennil. CIIN, COVID-19, conuanbable 1 MEAUIUHCKHE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz dorvuiux maccueos («bigdatay) cmpykmypnvix 6uonocuueckux oannvix. Hanomexmonozuu 6 ouonoeuu u
meouyure. Ilpoepammupyemvie @yukyuu 6eaxos. Cnocobvbl 00CmasKu 1ekapcms.

JdemMoHcTpanun

[Toptpetsr: H. K. Konwiios, J. W. iBaHOBCKMIA.

Tabnuuer u cxembl: «buocunTe3 Oenkay, «[ eHeTHueckuii Komy», «Bupyce», «bakrepuodarmy.

IIpakTHyeckast padora «Co3gannue MoJeIy BUpycCay.

Tema 8. JKn3HeHHBIIT UK KJIETKH

Krnerounstii muki, ero mepuoas! u peryisnus. MaTepdaza u muro3. OcoOEHHOCTH MPOIECCOB, MpoTekaromux B nHTepdase. IloarotroBka KiIeTku K
nenenuto. [IpecuareTnyeckuii (MTOCTMUTOTHYECKAN ), CHHTETHUECKUH M MMOCTCHHTETHUECKUH (PEMUTOTHYECKUH ) TIEPHOABI HHTEP(a3BbI.

Martpuunsiii cuate3 JHK — pernukanus. [Hpunnune! pervmkanuu JJHK: koMiieMeHTapHOCTh, IOMTYKOHCEPBATHUBHBIA CHHTE3, aHTUIAPAJICIbHOCTb.
Mexanmsm permmukarun JTHK. Xpomocombr. Ctpoenue xpomocoM. Temomepbl U TemoMmepasa. XPOMOCOMHBIM HAOOp KIETKH — KapUOTHIL. JATUIOWAHBIN U
rarIouAHbBIA Habopb! XpoMocoM. ['omonornyneie XxpomocoMsl. [10710BEIE XPOMOCOMBI.

Jenenne knetkn — muto3. CTaguyu MHUTO3a U MPOUCXOAAIMINE B HUX Ipouecchl. Tunbsl Mmuto3a. Kapnokunes u nuroknHes. buonorunueckoe 3HaueHue
MUTO3a.

Perynsust MUTOTHUYECKOTO IIMKIIA KIIETKH. [Iporpammupyemast kieTouHasi riOenb — aronTos.

Knerounoe sapo, xpoMocombl, GyHKIHMOHAIBHASI TeHOMUKA. Mexanuzmul nponugepayuu, oudpepenyuposku, cmapenus u cubenu kiemox. «Lugposas
Kiemxay — buoungopmamuueckue Mooenu PYHKYUOHUPOBAHUSL KNeMKU.

JdemoHcTpanun

Tabmuet U cxembl: «JKU3HEHHBIH UK KIETKNY, «MuTo3», «CtpoeHne xpoMocomy, «Perumukarus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpONpenaparbl: «MUTO3 B KJIETKaX KOPELIKa JIyKay.

JlabopaTopHas padora «/3ydeHne XxpoMOCOM Ha FOTOBBIX MUKpOIpenapaTaxy.

JlaGopaTopHas padora «HaOmonenne MuTo3a B KJI€TKaX KOHUYMKA KOpEUIKa JyKa (Ha TOTOBBIX MHUKPOIIpEnaparax)y.

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

Buonornueckoe paznooOpaszue opraHu3mMoB. OJHOKIETOYHbIE, KOJIOHUAIBHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEeHHOCTH CTPOEHUS U JKU3HEAEATENILHOCTH OJTHOKJIETOUHBIX OpraHu3MOB. bakTepuu, apxeu, OHOKIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH,
npyrue npoTucTbl. KonoHuansHbele OpraHu3MBl.

B3anmocBa3b yacTeii MHOTOKJIETOUHOTO OpraHu3Ma. TkaHu, opraHsl M CUCTEMBI opraHoB. OpraHusM Kak euHoe 1enoe. 'omeocTas.



Txanu pacteHuid. TUNBI pacTUTENBHBIX TKaHEH: 00pa3oBaTelbHAas, MOKPOBHAs, MPOBOAAIIASA, OCHOBHas, MexaHHueckas. OCOOEHHOCTH CTPOCHHUS,
(GYHKUIMHI 1 pacHONOXKEeHUs TKaHeH B OpraHax pacTeHHH.

TkaHH )KMUBOTHBIX M YeJIOBEeKa. THUIBI )KUBOTHBIX TKaHEH: SMHTENNAIbHASI, COCTUHUTENbHAS, MbIIlIeuHast, HepBHas. OcOOEHHOCTH CTpOeHUs, GYHKUUH 1
pacrooXKeH!s TKaHeH B OpraHax *KHUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHbIE 1 FeHEpaTUBHBIE OpTaHbl pacTeHuil. OpraHsl U CUCTEMBI OPraHOB )KMBOTHBIX U YenoBeka. OyHKIIMM OpraHOB U CUCTEM OPraHoB.

Omnopa Tena oprann3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblil U BHyTpeHHHH ckeneT. CTpoeHue u
THUIIBI COETMHEHMSI KOCTEH.

JIBr>KeHHe OpraHu3MoB. [IBIKEHHE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHUH:
TPONM3MBI M HACTUH. J[BIKEHNE MHOTOKJIETOUHBIX KHBOTHBIX M YeJIOBEKa: MbllIedHas cuctema. Pednexc. CkeneTHble MBIIIIIBI U UX paboTa.

[Mutanue opranu3moB. IlorsioiieHue BOABI, YTJIEKUCIOTO ra3a WU MHHEPAIbHBIX BELIECTB pacTeHHSAMH. [IuTaHue XUBOTHBIX. BHyTpumosnoctHoe u
BHYTPHUKJIETOUHOE NHIeBapeHue. [Iutanne mo3BOHOYHBIX KUBOTHBIX. OTAENBI MUIEBApUTENBHOTO TpakTa. [InimeBapurenbHble jxenessl. [lummeBaputensHas
cucTeMa 4eJloBeKa.

Hpixanue opranu3moB. Jlpixanwe pacteHuil. [pixanue x*UBOTHBIX. Jnddys3us ra3oB depe3 MoBepxXHOCTh KieTkd. KoxHoe npixanue. [IpIxarenpHas
noBepxHocTh. JKabepHoe u né€rouHoe ApixaHue. JpIxaHne mo3BOHOUHBIX KUBOTHBIX U YEIOBEKA. DBOJIIOLMOHHOE YCIOKHEHUE CTPOSHUS JETKUX MO3BOHOYHBIX
XKHUBOTHBIX. [IpIXaTesbHas cucTeMa YeloBeKa. MexaHu3M BEeHTHIILHUY JIETKUX Y ITUL U MIIEKOUTAIOIMX. Perymsiuus npixanus. [pixarenpHbie 00bEMBI.

TpaHCHOPT BELIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMblI pacTeHUH. TpaHCIOPT BELIECTB y KUBOTHBIX. KpoBeHOCHas cucteMa U €€ OpraHsl.
KpoBeHocHast cucTeMa N03BOHOYHBIX JKUBOTHBIX U deoBeka. Cepue, KpOBEHOCHBIE cocy bl U KpoBb. Kpyru kpoBooOparieHus. DBOMIOLUOHHBIE YCIOKHEHUS
CTPOEHUS KPOBEHOCHOW CHCTEMBbI TO3BOHOYHBIX *KMBOTHBIX. PaboTa cepaua u e€ perymsus.

Brigenenue y opranuzMoB. Beifenenue y pactenuil. Bernenenue y sxuBoTHbIX. CokpaTHTeNnbHbIE Bakyosd. Opransl BeieneHud. OUIbTpanus, CeKpenus
n o0paTHOE BCachIBAaHME KaK MEXaHHM3MbI pabOThI OPraHoB BblAeneHUs. CBSI3b MOJIOCTH Tela C KPOBEHOCHOM M BBIACIMTENBHOW cucreMamu. Brinenenue y
MO3BOHOYHBIX )KUBOTHBIX U uenoBeka. [louku. Ctpoenne u QpyHkunonnpoBanue Hedpona. OOpa3zoBaHue MOUYH y YEJIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepui M LMCTHl NPOCTEHINMX. 3allUTa Y MHOTOKJIETOYHBIX PACTCHHH.
Kyrtukyna. Cpencra nmacCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIIUABIL.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M MX MPOM3BOAHBIE. 3aluTa opraHu3Ma ot Oosesneil. IMMyHHas cuctema denoBeka. KietouHslil u
rYMOpPaJIbHBI UMMYHHTET. Bposka€HHBIN 1 TprOOPEeTEHHBIN crienuuyecKuii IMMYHUTET. Teopus KiIOHANbHO-ceNleKTUBHOTO nMMmyHHTeTa (I1. Dpiux, ©. M.
Bepuer, C. Tonerasa). BocnianurenbHble 0TBETH OpraHu3MoB. Poiib BpOKAEHHOTO MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JIeBaHUH.

PaznpaxxuMocTh U peryssust y opraHu3MoB. PazapakuMocTh y OJHOKIETOYHBIX OpraHu3MoB. Takcuchbl. Pa3apaXuUMOCTh W PeTyssalus y pacTeHHM.
PocToBBIE BeniecTBa 1 MX 3HAYEHHUE.

HepBHas cucrema u peduiekropHast peryssiuns y KUBOTHBIX. HepBHast cucrema u €€ oTaessl. DBOJIIOLUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHON CHCTEMBI
Y )KUBOTHBIX. OT/EIBI TOJIOBHOTO MO3ra IIO3BOHOYHBIX KHUBOTHBIX. Pediekc u peduiekropHas ayra. besycioBHble U ycnoBHbIE pedIeKChI.

I'ymopanbHasg perynsuus UM 3HIOKPUHHAs CUCTEMA KUBOTHBIX M 4YenoBeka. JKese3bl SHAOKPMHHOM CHCTEMBI M MX TOPMOHBI. J[eHiCTBHE TOPMOHOB.
B3anMocBs3bp HEpBHOW M SHIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdeMoHcTpanuu



[oprper: U. I1. ITaBnoB.

Tabmuuer n cxembl: «OTHOKIETOUHBIE BOAOPOCIN», « MHOTOKIeTOYHbIe Bogopociny, «bakrepumn», «l[Ipocreiimmey, «OpraHbl HBETKOBBIX PACTEHUI,
«CucTeMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMbix», «Tkanum pactenuit», «KopHeBble cuctemsr», «CTpoeHne cTebisy»,
«CTpoeHHEe JIMCTOBOW TIACTUHKW», «TKaHW >KUBOTHBIX», «CkeneT yenoBekay, «llumeBaputenvHas cuctema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBnas cucrema», «Koxa», «Mplmednas cucremay, «BbloenutenbHas cucTeMa», «JHIOKPHHHas cucteMa», «CTpOEHHE MBIIIIbD»,
«Ummynurery, «KumnieqynononoctHeie», «CxemMa MUTaHUST pacTeHuil», « KpoBEeHOCHBIE CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHne
iaHapumn», «BHyTpeHHee cTpoeHue A0XKACBOTO uepBs», «HepBHas cuctema pwid», «HepBHas cuctema Jsrymku», «HepBHasi cucTeMa MpecMBIKAIOIIMXCSD»,
«HepBHas cuctema ntuny, «HepBHast cuctema mMiekonuTaromux», «HepBHas cucrema yenoBekay, «Pedmekcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOTIPENapaTsl 0JHOKICTOYHBIX OPraHM3MOB, MUKpOIpenaparbl TKaHel, paKOBUHBI MOJUTIOCKOB, KOJUICKIIUH
HACEKOMBIX, WITIOKOKHX, JKUBBIE JK3eMIUISIPhl KOMHATHBIX PACTEHUH, repOapuil pacTeHUH pa3HBIX OT/AEIOB, BIAXKHBIE TpENaparhl YKUBOTHBIX, CKEIETHI
MO3BOHOYHBIX, KOJUIEKIIMU OECTIO3BOHOYHBIX JKHBOTHBIX, CKEJIET YeJI0BeKa, 000pyI0BaHUE TSl IEMOHCTPAIMK OYBEHHOTO U BO3AYIIHOTO MUTAHUSI PACTCHUH,
paciienyieHus Kpaxmaia U OCNKOB MOA AeWCTBHEM (epMEHTOB, 000pYyJIOBaHHE JIsi IEMOHCTPAIMU OMBITOB MO M3MEPEHHIO KM3HEHHONW EMKOCTH JIETKHX,
MeXaHU3Ma JbIXaTebHBIX ABHKEHNUH, MOJIEIIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/I3yueHue TKaHel pacTeHUII».

JlaGopaTopHasi paGora «/3ydyeHre TKaHEH JKUBOTHBIX».

JlaGopaTopHasi paGora «/I3ydyeHue opraHoB [IBETKOBOTO PACTCHUSD.

Tema 10. PazmHOeHHe U pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOKEHHS OPraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTHBHOE) M MOJoBoe. Buipl Oecronoro pa3MHOKEHHS: MOYKOBAaHHUE, CIOPYJISALHSL,
¢parmeHTanys, KJIOHUPOBAHUE.

ITonmoBoe pazmuokeHue. [lonmoBele kieTku, wiM ramersl. Meno3. Ctagun Mmenosa. [loBenenue xpomocom B Mero3e. Kpoccunrosep. buonmorndeckuii
CMBICJI MeH03a 1 TI0JIOBOT'O Ipolecca. MeHo3 U ero MecTo B )KU3HEHHOM LIMKIIE OPraHU3MOB.

[IpenzaponsimeBoe pazsutue. I'amerorenes y >kuBoTHBIX. [lonoBeie xene3sl. OOpa3oBaHKe M pa3BUTHE IHOJIOBBIX KJIETOK. CrepMaTroreHe3 U OOTreHes.
CtpoeHue MoyIoBbIX KIETOK.

OmnogoTBopeHre 1 YMOpPHOHATIBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTUSl — HayKa O Pa3BUTUH OPraHu3MOB. Mopghoecene3 — oona u3 enagmvlx npoodiem
ambpuonozuu. Konyenyus mopghoeenos u mooenu mopgoeeneza. Ctaguu sMOpHOTEHe3a KUBOTHBIX (Ha mpuMepe JsrymkH). JApodnerne. Tunsl apoGieHus.
Jlemepmunuposannoe u mnedepmunuposanuoe opoonenue. bnacmyna, munwvr 6nacmyn. OcodeHHOCTH APOOIEHUS MIEKONUTAIOIINX. 3apOIBIIIEBBIE JINCTKH
(racTpymsanus). 3akiazKka OpraHOB U TKaHEW U3 3apOJBILIEBBIX JIUCTKOB. B3anMHOe BIMsHIE YacTell pa3BUBAIOILETOCS 3apoblia (SMOPHOHAIBHAS HHIYKLHS).
3akiajika TiaHa CTPOEHHS )KMBOTHOT'O KaK pe3yJbTaT HEePapXUUECKUX B3aMMOJCHCTBUHN reHOB. BinsHue Ha sMOpHOHAIbHOE Pa3BUTHE PAa3IMUHBIX (DaKTOPOB
OKpY>Karollen cpebl.

Poct u pasBurne xuBoTHBIX. [locTamMOpuonaneHbi mepuon. IIpsmoe m Hempsimoe pasBuThe. PasButue ¢ metamopdo3oM y OEcrio3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. bronorniyeckoe 3HaueHHE MPSIMOTO M HETPSIMOTO Pa3BUTHSL, UX PaclpoCTpaHeHHe B Mpupoae. THIbl pocTa KUBOTHBIX. DaKkTOpHI



pEryJsiMM POCTa KUBOTHBIX M 4enoBeka. CTaainu MOCTIMOPHOHAIBFHOTO Pa3BUTHS Y KHBOTHBIX M yenoBeka. [lepuonsl oHTorenesa yenoseka. CrapeHue u
CMEPTh KaK OMOJIOTHYECKHUE MTPOLIECCHI.

PasmHoxenne u passutue pacteHuid. ['ametoduT m cnopodur. Meio3 B KU3HEHHOM LUKJe pacTeHnid. OOpa3oBaHHMe cIOp B Mpolecce Meio3a.
I'ameTorene3 y pacrenuii. OmIog0TBOPEHHE W pa3BUTHE PACTHTENBHBIX OPraHU3MOB. /[BoliHOE OIUIOAOTBOpEHHE Y IBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHn3MBI peryisiiiid OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanun

[optpetsr: C. I'. HaBammn, X. [llneman.

Tabnuier 1 cxembl: «BereTatuBHOE pasMHOXKEHUE», « TUMBI Oecronoro pa3MHOKEHUs», «Pa3MHOKEHHE XIIaMUAOMOHAIb», «Pa3MHOXKeHNE IBIIICHED,
«Pa3mHOXKeHME TUAPBIY, «Meio3», «XpoMocoMel», «I"ameTorenes», «CTpoeHue SHIEKIETKH U cliepMaTo3onay, «OCHOBHBIE CTaluU OHTOTeHe3a», «lIpsmoe
U HempsiMoe pasBuTHe», «Pa3BuThe Malickoro xykay», «Pa3Butue capaHun», «Pa3zBurue nsarymkn», «J[BOMHOE OIUIOAOTBOPEHHUE Y L[BETKOBBIX PACTEHUI»,
«CTpoeHHEe ceMsSH OJHOAONBHBIX M JBYAOJIBHBIX pacTeHHUN», «KU3HEHHBIH LUK MOPCKON KamycTbl», «KW3HEHHBIH HMKI MxXay, «KU3HEHHBIN ITUKI
ManopoTHUKa», «KU3HEHHBIHN LUK COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIPENapaThl SHLEKIETOK U CIIEPMAaTO30U 0B, MOAEb «LIMKI pa3BUTHS JIATYIIKIY.

JlaGopaTopHasi pabora «/I3ydyeHue CTPOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOMpEnapaTaxy.

IIpakTHyeckas padora «BrlsABlIeHNHE MPU3HAKOB CXOJICTBA 3apOAbILICH MO3BOHOYHBIX >KMBOTHBIX).

JlaGopaTopHasi pabora «CTpOeHHE OpraHOB Pa3MHOXKEHUS BBICIIMX PACTCHUID.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropus craHoBieHUs W pa3BUTHA TeHETHKH Kak Hayku. PabGoter I'. Mengens, I'. ne ®puza, T. Moprana. Pons oTedecTBEeHHBIX YUYEHBIX B Pa3BUTHHU
rederukn. Pabotsl H. K. Koneriosa, H. Y. Basunosa, A. H. benozepckoro, I'. 1. Kapneuenko, 10. A. ®unnmuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHUYECKHE IOHATUS W CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICJBHBIE TEHBI, AJIbTCPHATHBHBIC NPU3HAKH, JOMHUHAHTHBIA U
PELECCUBHBIN NPHU3HAK, TOMO3MIOTa, E€TEPO3UTrOTa, YHUCTasl JUHHA, TMOpUAbI, reHoTHr, (eHoTurn. OCHOBHBIE METOIbl TC€HETHUKH: THOpPHI0JOTHYECKUH,
LUTOJIOTUYECKHN, MOJEKYIISIPHO-TEHETUIECKHIA.

JdemoHcTpanun

[Moptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H. benozepckuii, I'. 1. Kapneuenko, FO0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuid.

Tabnuiel u cxembl: «MeToAbl FTeHEeTUKNY, «CXeMBI CKPELIUBAHUS.

JlabopaTopHas padora «Jpo3oduia kak 00BEKT reHETHUECKUX UCCIICIOBAHUID).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpugnoe ckpemuBanue. [lepsbiii 3akoH MeHzaemnst — 3aK0H eAnHO00pa3ust THOPUAOB mepBoro nokoneHus. [lpaBuno nomunupoBanus. Bropoit
3akOH MeHiens — 3aK0H paciieuieH sl MPU3HaKoB. L{uTonornueckue 0CHOBBI MOHOTHOPUAHOTO CKPEIIMBaHM. | MIIOTe3a YUCTOTHI TaMeT.

AHanusupyroiiee ckpemuBanue. [IpoMexyTounslil XapakTep HacienoBaHus. Paciienyienne npu3HakoB MPH HEMTOJIHOM JOMUHUPOBAHUM.



JurnOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBHCUMOIO HAcjieJOBaHUS MPH3HAKOB. LluTonorndeckne OCHOBBI JUTHOPHIHOTO
CKpEeILMBaHusl.

CuenneHHoe HacnenoBanue npu3HakoB. Padotsl T. Moprana. CueruieHHOe HaclieIoBaHHE TeHOB, HAPYIICHHUE CICTIICHUS! MEeXLy TeHaMH. XPpOMOCOMHasI
TEOpHs HacleACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHM3M OIPEENICHUsI Tojia. AYTOCOMBI M TOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIf M TeTeporaMeTHBIM IO
I'enernyeckast cTpykTypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIVIEHHBIX C TTOJIOM.

I'enoTun kak nienoctHas cucreMa. [lnefoTponus — MHOKECTBEHHOE AeHCTBUE TeHa. MHOKECTBEHHBIN ajienu3M. B3anMonelicTBue HeaIenbHbBIX TE€HOB.
Kommnnementaprnocts. Onuctas. [lonumepust.

I'eneTnyeckuii KOHTPOJb PAa3BUTHUS PACTCHHUH, KUBOTHBIX U YEJIOBEKA, a Takke (U3UOIOTUYECKUX MPOLECCOB, MOBEJACHNS U KOTHUTHUBHBIX (DYHKIIHH.
I'eneTnyeckre MexaHM3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aMMOJICHCTBHUS «XO3MH — MapasuT» U «X03UH — MUKPOOHOM». [ eHeTHUEeCKHe aclieKThl KOHTPOJIS U
W3MEHEHUS HACIeCTBEHHON HH(POPMAILIMHU B MOKOJIECHHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanun

IToptpersr: I'. Mennens, T. Mopras.

Tabmumer m cxemsl: «llepBerit m BTopoil 3akoHB Menmems», «Tpetmit 3akoH MeHaenss», «AHaTH3UpYIOIIee CKpemuBaHue», «HemomHoe
JOMHUHHMpOBaHHE», «CLEMICHHOe HacleJOBaHNe NPU3HAKOB Y apo3oduiby, «I'enetuka nona», «Kapuorun yenosekay, «Kapuorun apozoduisn», «Kapuotumn
NTULED, «MHOKECTBEHHBIN aJlJIeIN3My, «B3anMoaecTBIEe TEHOBY.

OOopynoBaHue: MOIENb IS JEMOHCTPALMH 3aKOHOB €IWHOOOpa3us T'MOpPHAOB IEPBOTO IOKOJCHUS M PACLICIUICHUS IMPHU3HAKOB, MOJIENb I
JeMOHCTPALMK 3aKOHA HE3aBUCHUMOI'O HACJIEOBaHUS MIPU3HAKOB, MOJIEIb IS AEMOHCTPAIMU CLEIUIEHHOTO HAcJIeI0BaHUs IIPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKponpenapar: «po3opuiay.

IIpakTnyeckas padora «l3yueHue pe3ybTaTOB MOHOTHOPUAHOTO CKPELIMBAHUS Y JPO30(UIBIY.

IIpakTnyeckas padora «/3yueHue pe3ybTaToB TUTHOPUAHOTO CKPEIIMBAHUS Y JPO30(UIbI».

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

B3anmoneiicTBue renoruna u cpeasl npu popmMupoBanuu Gerotumna. VzMeHUUBOCTh MpHU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE IPU3HAKH. BUabl
W3MEHYMBOCTH: HEHACJICICTBEHHAsI U HACJIECTBEHHAS.

MoaudukanmonHas ©3MEHINBOCTE. Ponb cpenpl B hopMupoBaHuy MoaupUKaIIMOHHONW n3MeHUYUBOCTH. Hopma peaknuu npusHaka. BapuaunoHnHbii psag
u BapuannonHas kpusas (B. Moranncen). CBoiicTBa MOIM(UKAIIMOHHOW H3MEHYNBOCTH.

I'enoTnnueckast ©3MEeHUYUBOCTH. CBOMCTBA FTEHOTUNUYECKON N3MEHUYMBOCTH. BU/IBI TEeHOTUIIMUECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIllHOHHAS.

KomOunatuBHast n3MeHUMBOCTh. Mei03 M TMOJIOBOH mporecc — OCHOBa KOMOMHATMBHOM HM3MEHYMBOCTH. PoJib KOMOMHATHUBHON HM3MEHYMBOCTH B
CO3JIJaHUY TEHETUYECKOro Pa3Ho00pa3us B Mpeesax OAHOro BUAA.

MyTanmoHHas W3MEHYMBOCTb. Buapl MyTanuil: TeHHbIE, XpPOMOCOMHBIE, TeéHOMHbIE. CIIOHTaHHBIE M WHAYLUPOBAHHBIE MYyTalWU. SnepHbIE U
nuToIIasMaTuueckue Myrtanuu. ComaTHyeckue M TOJOBbIE MyTanuu. lIpudMHBI BO3HMKHOBEHHS MyTanMid. MyTareHsl M UX BIHSHUE HA OpPTaHHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO HpoLecca. 3aKOH TOMOJIOTHYECKHX PsIIOB B HaclieAcTBeHHOM m3MenunBocTy (H.M. BaBunos). BHesaepHas u3sMeHUMBOCTh U
HaCJIEICTBEHHOCTb.



Onueenemuxa u dnuUeeHOMUKA, POb INULCHEMUUECKUX PAKMOPO8 8 HACACO08ANUL U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOS.

JdemMoHcTpanun

[Toptpetsi: I'. ne @pus, B. Uoranucen, H. 1. BaBuios.

Tabmunet u cxembr: «Busl n13MeHUnBOCTHY, «MonudUKaMOHHAsT U3MEHYUBOCTHY, « KOMOWHATHBHAS N3MEHUMBOCTBY, «Melo3», «OIiog0TBOpEHUEY,
«"eneTnyeckue 3a00JIeBaHUS YeIOBEKa», « BUABI MyTaIuiiy.

O0opynoBaHue: )KUBBIE U TepOapHBIC IK3EMIUISIPhI KOMHATHBIX PacTEHUH, pUCYHKH ((poTorpadum) >KMBOTHBIX C Pa3IMYHBIMU BHJIAMU H3MCHUHUBOCTH.

JlaGopaTopHas padora «lccienoBanue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHON M3MEHYMBOCTH. [locTpoeHne BapHalMOHHOTO psifa M BapHallMOHHON
KPUBOW».

[pakTHyeckast padora «MyTtaryu y 1po30¢h bl (Ha TOTOBBIX MUKPOIIPEIIapaTax)y.

Tema 14. I'eneTuka yesoBeKa

Kapuotun dvenoseka. MexayHapoaHas NporpaMMa HCCIIEJIOBaHHS IeHOMa dYejloBeKa. MeToabl M3y4yeHHUs T€HETHKM YelOBeKa: TI'eHeaJOrMuecKui,
ONMU3HENIOBBIN, UTOTCHETHYCCKUN, OMYJIALUOHHO-CTATUCTUICCKUH, MOJEKyIspHO-TeHeTnYeckuid. COBpeMeHHOe OIpeelieHHe TeHOTHUIA: MMOJTHOTeHOMHOE
CEeKBECHHPOBaHKE, TEHOTUIIMPOBaHKNEe, B TOM uncie ¢ nomompio [11IP-ananu3a. Hacieacreennsie 3a0oneBanus yenoBeka. [ eHHbIE U XpOMOCOMHEIE 0OJI€3HU
yenoBeka. boje3HM ¢ HacneACTBEHHOM MpeApachoioKEHHOCThIO. 3HAUYCHHE MEAMIMHCKONM TIE€HETUKH B MPEJOTBPAILCHUH U JIEYEHUH TIE€HETUYECKUX
3a0onmeBaHuil dYelmoBeka. MeTuKo-TeHeTHYecKoe KOHCYNbTHpoBaHWe. CTBOJOBBIE KIETKH. |IOHATHE «TEHETHYECKOTO Tpy3a». OITHYECKHE AacIeKThI
WCCIIEIOBAHUN B 00JIACTH PEAAKTUPOBAHHS T€HOMA H CTBOJIOBBIX KJIETOK.

I'enernyeckue (hakTOPHI MOBBHIIIEHHONW YYBCTBUTEIFHOCTH Y€JI0BEKa K (PH3MIECKOMY M XUMHUYECKOMY 3arpS3HEHHIO OKPYIKAIOIIel cpesl. | eHeTraeckas
MPEAPACIIONOKEHHOCTD YEIOBEKA K ATOJOTUsAM.

JdemoHcTpanun

Tabmuet u cxemsbl: «Kapuotum denoBeka», «MeToapl H3ydeHHs TeHETUKH YelloBeKay, «I eHeTndeckre 3a001eBaHUs YeI0BEKay.

IIpakTHyeckast padora «CocTaBieHe U aHATTU3 POAOCIOBHOW.

Tema 15. Cesiekuusi Opranu3MoB

JoMecTukamus u ceneknus. 3apokJeHue celekiuu W aoMectukarnuu. Ydyenne H. W. BaBumoa o lleHTpax mpoucXokiaeHWss W MHOT00Opa3us
KYJBTYpHBIX pacTeHuid. Poilb cenekuuu B CO3JaHUM COPTOB PACTEHHA M MHOPOJ KUBOTHbIX. CopT, mopoda, IITaMM. 3aKOH T'OMOJIOTMYECKHX PSIOB B
HacyencTBeHHON m3MeHunBoctu H. 1. BaBuioBa, ero 3HaueHUe Il CENEKIIMOHHON paOOTHI.

MeTtoapl  cenekIoHHONW paboThl. MCKyccTBEHHBIH OTOOp: MACCOBBIM M WHIWBUAYAIBHBIH. OTambl KOMOWHAIIMOHHOHN cenekiuu. Vcrbiranue
MPOU3BOAUTENEH IO TOTOMCTBY. OTOOP 1O TEHOTHITY C IIOMOIIBIO OLIEHKM (PEeHOTHIIa TOTOMCTBA U 0TOOP O TEHOTHITY ¢ ToMoIbio aHanm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM paboThl. PaquainoHHbIN 1 XUMHYECKUI MyTareHe3 Kak CTOYHUK MYTalui y KyJIbTypHBIX (GOopM
OpraHu3MoB. Vcronp30Banre TEHOMHOTO PEAaKTUPOBAHUS U METOA0B pekoMOMHaHTHBIX JIHK mis momyueHus ncxoqHoro MaTepurana Jjisi CeJIEKIIUU.

[omyuenue nonummion10B. BHyTpruBHI0Bas ruOpuan3anus. bIM3KOpOICTBEHHOE CKpelUBaHNe, Wi HHOpUIWHT. HepoacTBeHHOE CKpelMBaHUe, WIN
aytOpununr. ['etepo3uc u ero mpuuuHbl. Mcnonbs3oBanue rerepos3uca B ceiekunu. OtnanéHnas ruOpuamsauusi. llpeogonenue Oecruionusi MEXBHIOBBIX
ruOpuoB. J[oCTKEHHS CENEeKINH PACTEHUH U KUBOTHBIX. «3€1E6HAs PesoIIoYUsy.



CoxpaHeHHEe W HM3YYCHHE TCHETHYCCKUX PECYPCOB KYJIBTYPHBIX PAacTCHHH W WX JUKUX POJAUYEH IS CO3JaHHWsS HOBBIX COPTOB M THOPHIIOB
CEJIBCKOXO3SIICTBEHHBIX KYNBTYp. M3yuenue, coxpanenue u ynpasienue 2eHemuyecKum pecypcamy CenbCKOX03AUCMBEHHbIX U NPOMBICTIOBbIX JHCUBOMHBIX 8
Yensax YIyUueHus Cywecmeyiouux i CO30aHUsi HO8bIX NOPO0, JUHULL U KPOCCO8, 8 MOM YUCTe C NPUMEHEHUEM COBPEMEHHBIX MemMO0008 HAYYHbIX UCCIe008AHUL,
nepeoosvix uoell U NePCneKmUEHbIX MeXHOA0SUL.

JdemMoHcTpanun

Hoprpetsr: H. Y. Basunos, U. B. Muuypus, I'. 1. Kapneuenxo, I1. I1. Jlykpauenko, b. JI. Actaypos, H. bopnoyr, . K. benses.

Tabmuier u cxembl: «L[eHTpBI MPOUCXOXKIEHUS M MHOTO000pa3us KYJbTYpHBIX PACTCHHUN», «3aKOH TOMOJIOTMYECKUX PSJIOB B HACJICICTBCHHOMN
M3MEHYUBOCTUY, «MeTOoIbI cenekimmny, «OTaanéHHas ruopuausanus», «Myrareses».

JlaGopaTopHasi padora «/I3yueHue cCOpToB KyJIbTYPHBIX PACTCHUN U TOPOJ JOMAIIIHUX KUBOTHBIX.

JlaGopaTopHasi padora «/I3yueHrne METO/I0B CEJIEKIIUN PACTCHHID.

IIpakTHyeckas padora «lIpuBuBKa pacTeHU.

Ikckypenss «OCHOBHBIC METOIBI M JOCTMDKCHHUS CEJICKIIMM PAcTCHMHA W JKUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIUIO, IUICMEHHYI (depMmy,
COPTOUCIIBITATEINILHBIN YYACTOK, B TEIUNIMYHOE XO35HCTBO, B JJAOOPATOPHIO arpPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo/J0rHs U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE WM TKAaHEBBIE KYyIbTYPHl, MHUKPOOPTaHHM3MBI, WX XapaKTePUCTHUKA. | paguIlrioHHas
OomoTexHOIOTHsA: XJeOomnedeHne, MOMyYeHHe KHUCIOMOIOYHBIX IPOIYKTOB, BUHOAenne. MukpoOuonorndeckuid cuHTe3. OOBEKTHI MUKPOOHOIOTHIECKHIX
texHozorui. [Ipon3BoacTBo Oenka, aMHHOKHCIOT U BATAMUHOB.

Co3aHue TEXHOJIOTMA M HHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHMSI M KOHCTPYHMPOBAHMSI T'€HOMOB C LIEJbIO MOJYYEHUS OPraHu3MOB M HX
KOMITOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIINECS B IPUPOJe OMOCHHTETHUECKUE ITYTH.

Krnerounas nmxenepus. MeTonsl KynbTyphl KIETOK M TKaHEW pacTeHWH W >KMBOTHBIX. KpmoOGanku. ComaTwueckas THOpHIM3AIUS U COMaTUYECKHUN
amOpuoreHe3. lcromb30BaHuEe TalUIONIOB B CENEKIUM pacTeHUH. [lonyueHue MOHOKIOHANbHBIX anmumen. Mcnonv3o8anue MOHOKIOHAIbHLIX U
NOJUKIIOHAILHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOAOTBOpeHUE. PEKOHCTPYKITHS SHIIEKIETOK U KIOHUPOBaHHUE KUBOTHBIX. MeTo TpaHCIIaHTaIlu!
siIep KIIETOK. TexHono2uu 0300posieHus, KyIbmMugUpOBaHUs U MUKPOKIOHANbHO20 PASMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYIbMyp.

XpoMocoMHasi ¥ TeHHast HHKeHepusl. VICKyCCTBEHHBIM CHHTE3 reHa U KoHCTpynpoBaHue pekoMOuHaHTHBIX JIHK. Cozdanue mparnceennvix opeanuzmos.
JlocTrKeHUs ¥ TePCIEKTUBBI XPOMOCOMHOM 1 TEHHOW WHXKEHEPHH. DKOJIOTHYECKUE U ATHUECKUE TPOOIEMBI TeHHOW WHIKCHEPHH.

Menunuackue OuotexHonoruu. I[loctreHomHass nudposas memunmHa. [IIP-muarnocTrka. MeTtaOONOMHBINM aHANW3, TCHOIECHTPUYECKHN aHaH3
MPOTEOMa YEIIOBEKa IS OIEHKU COCTOSHHUSI €T0 370pOBbs. Vcronb30BaHNe CTBOJIOBEIX KJIeTOK. TaprerHas Tepamnus paka. 3D-Onoumxenepus Ui pa3paOd0TKU
(yHIaMEHTAFHBIX OCHOB MEIUIIMHCKMX TEXHOJIOTHH, CO3JaHMs KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJOTHH TPEXMEPHOro OWONpPHHTHUHTA U
ckaddonuHTa AN perieHns 3aa49 ePCOHATM3UPOBAHHON MEAUIIUHBL.

Co3anre BEKTOPHBIX BAKIMH C II€TbI0 00ecrieueHns KOMOMHUPOBaHHOM 3amuThl 0T Bo3OyauTeneli OPBU, ycTraHOBIEHHE MOJIEKYIISIPHBIX MEXaHU3MOB
¢dyskronupoBanus PHK-cogepxaimux BUpYCOB, BEI3BIBAIOIIMX 0CO00 OMACHEIE 3a00JIeBaHUS YEJI0BEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuret u cxembl: «croiib30BaHuE MEKPOOPTaHU3MOB B IIPOMEIIIIJICHHOM IPOHM3BOJICTBEY, «KieTounas nHxkeHepus», «[ eHHas WHXXCHEPHSI.



JlabopaTopHas padora «/3ydeHnue 00bEKTOB OMOTEXHOIOTHI.
IMpakTuyeckas padora «l[lonydueHre MOJIOUYHOKUCIBIX TPOAYKTOBY.
Irckypens «bUOTEXHOIOTHS — BaXKHEUIIIAs MPOU3BOUTEIbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE IPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. Bapomeﬂne H Pa3BUTHUE IBOJIOINOHHBIX HpeIlCTaBJIEHI/Iﬁ B OHOJIOTHH

Oodmononnas reopust Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHU3MA. JKu3Hb 1 Hay4yHas AestenbHocTh Y. JapBuHa.

JIBmokymire cuiibl 3Boonry BUIOB 1o Y. JlapBuHY (BBICOKAs MHTEHCUBHOCTh PA3MHOKEHHSI OPTaHU3MOB, HACJIEeICTBEHHAs! N3MEHYMBOCTb,
60opn0a 3a cylecTBOBaHNE, €CTECTBEHHBIN U HCKYCCTBEHHBIM 0TOOD).

Odopmnenne cuaTeTHYeckoi Teopum 3Bomtonuu (CTD). HelitpansHas Teopus sBomornuu. CoBpeMeHHash SBOJIIOIMOHHAS OWOJIOTHS.
3HaueHue 3BOJIIOLMOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdeMoHcTpamun

[Toptpetsr: Apucrorens, K. JIunneit, K. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, U. JlapBun, C. C. UerBepukos, U. U. IlImansrayses,
Jx. Xonneitn, . K. benses.

Tabmuuel u cxembl: «Cucrema xuBoil npupoasl (o K. Jlunner)», «JlectHuna sxuBbix cymectB (o Jlamapky)», «MexaHusm
(dbopMUpOBaHUS IPUCTIOCOOJICHUH Y pacTeHuid U KUBOTHBIX (1o Jlamapky)», «KapTa-cxema mapmipyta myremectsus Y. lapsunay, «Haxonku Y.
Hapsunay», «®opmbl 60pbObI 3a cymiecTBoBaHUEY, «l[lopoabl romybeii», «MHoroobpasue KylnbTypHbIX (opMm KamycTb», «Ilopoasl gJoMamHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBBIX BUIOB (110 Y. JlapBuny)», «CxeMa COOTHOLIEHUS BIKYIIUX CHII SBOTIONUNY, «OCHOBHBIC MOJTOKEHUS
CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MukposBosaonust 4 €€ pe3yabTaTbl

[Tonmynsanuss Kak »jIeMeHTapHas eauHuna s3Boytolrd. COBpeMEHHbIE METOJbl OIEHKH T'€HETHUYECKOro pa3HooOpa3us U CTPYKTYpHI
nonyisiiuil. Mi3Menenue reHooHa MOMYISIIMK KaK 3JI€MEHTapHOEe 3BOJIIOLMOHHOE sSBJIEHUE. 3aKOH TeHeThdyeckoro pasHosecus JIx. Xapau, B.
Baitn6epra.

DnemMeHTapHbIe (PAKTOPHI (IBIKYIIHME CUJIBI) SBONIONUH. MyTanmoHHbI mporecc. KoMOuHaTHBHAsS W3MEHUYUBOCTH. Jlpeild reHoB —
cllyyailHble HEHaANpaBJICHHbIE U3MEHEHUS 4acTOT ajuienei B momymsauusax. Jpdekt ocHoBarens. Ipgdexm Oymovinounozo 2opaviwka. CHudceHue
2EHEMUYEeCKo20 pa3zHooopasus. npudunsl u cieocmeus. llpossenenue sghgpexma Opetigha 2enos 6 OOILUWUX U MATLIX NOnyaAyuax. Murpanumn.
W3omnsmus nonynsiuuit: reorpadudeckas (IpocTpaHCTBEHHAs), Ouosoruueckas (pernpo yKTUBHAS).

EcrecTBenHbIii 0TOOp — Hampapisomuid  ¢axTop sBomouud. DOpMBI €CTECTBEHHOTO OTOOpa: JABIKYUIMH, CTaOWIM3UPYIOIINM,
paspbiBaroIuit (qu3pynTuBHbIi). [TonoBoii 0T60p. Bo3HMKHOBEHKE U 3BOJIIOIUS COLIMATIBLHOTO MTOBEACHNUS )KUBOTHBIX.



[Tpucrnoco0aeHHOCTh OPTraHU3MOB KakK pPe3yJbTaT MHUKPOIBOJIONMH. BO3HUKHOBEHHE NPHUCIOCOOJICHHH y OpraHu3MoB. ApoMopdo3bl U
uanoanantanuu. IIlpumepsl mNpuCHOCOONEeHUE y OpraHu3MoB: MOpQOJOTHYEcKue, (HU3MOIIOTUYECKHe, OMOXMMHUYECKHE, IOBEICHUYECKHUE.
OTHOCUTENBHOCTH NPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u ctpykrypa. BugoobpazoBanue kak pe3yabTaT MUKpOdBotonuu. M3omsauus — kioueBoit Gpaktop Bua00Opa3oBaHus.
I[lytm  m  cmocoObl  BUAOOOpa3oBaHUsA:  aionarpuyeckoe  (reorpaduyueckoe), CHMIIATPUYECKOE  (IPKOJOTHYECKOE), «MTHOBEHHOEC)»
(monurmonan3anus, TtuOpuau3anus). JUTenbHOCTh HBOIOIMOHHBIX ITPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BomonMoOHHONW OuONOrMH B pa3padOTKE HAyYHBIX METOJOB COXpaHEHUs OuopaszHooOpaszus. MUKPOIBOIIONHUS U KOIBOJIIOLUSL
Mapa3uToOB U UX X035ieB. MexaHu3Mbl (POPMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI ¢ HEl.

JdeMoHcTpauuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuiel u cxembl: «MyTalmoHHass W3MEHUYMBOCTHY, «[lomynsimoHHas CTpykTypa Buua», «Cxema MpOSBICHUS 3aKOoHa Xapau—
BaiinGepra», «JIBrKyIine CHUIIBI SBONIONUNY, «DKOJOTHUYECKas H30JSALUs TMOMYJSIuil ceBaHCKOM dopenn», «l['eorpaduueckas wuzomsAus
JUCTBEHHUIIbI CUOUPCKOM M JIMCTBEHHUIIbI JAaypckoi», «llomynslnoHHBIE BOJHBI YHUCICHHOCTH XHUIIHUKOB U KEpTB», «Cxema IeicTBUS
€CTeCTBEHHOTO  oTOOpa», «®Dopmbl OOppOBI  3a  cymecTBoBaHHWe», «UHIycTpuanpHbi  MenmaHm3m», <«OKHBBIE — HCKOIIAeMBIEY,
«IlokpoBuTENbCTBEHHAs  OKpacka KUBOTHbIX», «llpemympexnaromiass  Okpacka  KMBOTHBIX»,  «®DU3HMOIOIMYECKHE  aJanTaluuny,
«ITpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENbHOCThY, «Kpurepun Buaa», «Bunbl-nBoitHukn», «CTpykTypa Buaa B npupoze», «CrnocoOsl
Bua000pa3oBanusy, «l'eorpadguueckoe BHA000pa3oBaHUE TPEX BUIOB JAHIBIIIEH», «IKOJOTHYECKOE BHMI000pa30BaHUE BUAOB CHHHUILD),
«[Tonunnounel pactennit», «KamycTHo-peiedHbIil THOPHUIY.

ObopynoBanue: repdapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydesia MTULl U 3BEpel ¢ MpUMEpaMU Pa3IMYHBIX NMPUCIOCOOICHUH, dydena
NTHIL U 3Bepell pa3HbIX BUI0B, repOapuy pacTeHUH OJIM3KHX BUI0B, 00pa30BaBIINXCS PA3IUUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pabora «BpIsiBIIeHHE H3MEHYMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopHas padora «[IpucrnocobneHns OpraHu3MOB U UX OTHOCUTEIIbHAS TI€JIECO00Pa3HOCTHY.

JlabopaTopnas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpoasosonust 4 €€ pe3y/JabTaThl

Mertoabl u3zyueHuss MakposBomonuu. Ilaneonronornyeckne MeToabl M3ydeHUs sBoitonuu. Ilepexonusie GopMbl M (QHIOTEHETHYECKHE
PSAABI OPraHU3MOB.

buoreorpaguueckue mMeroasl usydenus spomonuu. CpaBHeHue (iopsl U (ayHbl MaTepukoB M OocTpoBOB. buoreorpaduueckue obnactu
3emun. Buapl-30HIEMUKH U PETTUKTHI.



DOMOpPHUOIOTHYECKHE U CPABHUTEIBbHO-MOP(POIOTHUECKIE METOIbI M3yUEHHU 3BOTIOLMHU. ['eHeTHUecKne MexaHM3Mbl HBOJIIOLIMA OHTOTEHEe3a
U TOSIBJICHMS 3BOJIOLMOHHBIX HOBILIECTB. ['OMOJIOrMYHBIE M AHAJIOTWYHBbIE OpraHbl. PyauMeHTapHble opraHbl W aTaBU3Mbl. MoJekysspHO-
reHeTUYECKUEe, OMOXMMUYECKUE U MAaTEMaTU4YECKUE METO/bl M3yYeHHUs 3BOJIOLMU. ['omMonornusbie reHpl. COBpEMEHHbBIE METOABI IOCTPOEHUS
(UIOreHEeTUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TIpaBWiia) 3BONOUUU. [Ipunyun cmensvt ¢Gynxyuti. HeoOpaTUMOCTh HBONIONMH. AJANTHBHAS paguarfus.
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLUH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmuuper u cxembl: «DHUIOTEHETUYCCKAN DS JIOMAAN», «APXEONTEPUKCY, «3Bepo3yOnie smiepbl», «Cterouedansr», «PUHHOPHTHIY,
«CeMeHHBIE MTANIOPOTHHUKMN», «broreorpaduueckue 30ub1 3emumy, «Jpeiid kKoHTHHEHTOBY», «PenukThi», «HadanpHble cTaguu SMOPHOHATIBLHOTO
pa3BUTHSA TO3BOHOYHBIX >KMBOTHBIX», «[OMOJIOTMYHBIE M aHAJNOTUYHBIE OpraHb», «PymuMeHThD», «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
YeNoBeKa U IMKUMIIaH3e», «I TaBHbIe HAMPaBJICHUS YBOIOLHUNY, «O01I1e 3aKOHOMEPHOCTH SBOJTIOIIHN.

OOopynoBanue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAEMBIX OCTAaTKOB OPraHW3MOB, MYJSDKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX,
PYIUMEHTApHBIX OPraHOB U aTaBU3MOB, KOJUIEKI[UM HACEKOMBIX.

Tema 4. IIponcxoxkneHnne U pa3BuTHE JKM3HH HA 3emJie

HayuHble rUmoTe3sl MPOMCXOKICHUS KM3HM Ha 3emuie. AGMOreHe3 M maHcrepMmus. JloHayuHble NPEACTaBICHUS O 3apOXKAECHUU KU3HU
(kpeaoHu3M). I'nnore3a MOCTOSHHOTO caMO3apOXkKJeHHs *XU3HU U e€ omposepkeHue ombiTamu @. Peam, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE dTanbl HEOPraHUYECKOM HBoMtoIMU. [ImanerapHas (Teosorudyeckas) SBOJIONMS. XUMUAYECKast BOJIOIUSA. AOUOTEHHBI CUHTE3
OpraHu4eckux BeuecTB u3 Heoprannueckux. OnsiT C. Munnepa u I'. FOpu. O6pazoBanue noaumepos n3 MoHomepoB. KoarepsarHas runoresa A.
. Onapuna, runoresa nepsuyHoro OynboHa JIxx. Xonneitna, renerndeckas runoresa . Ménnepa. Pu6osumsi (T. Yek) u runoresza «mupa PHK»
V. T'un6epra. ®opmupoBanre MeMOpaH ¥ BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emumn u meronsl €€ u3ydyeHud. Vckomaemble opraHuydeckue ocTatku. ['eoxpononorus u e€ meroabl. OTHOCUTENbHAs H
a0CoIIOTHAst TeOXpOHOIIOTHUs. [ e0XpOHOIOTHYecKast IKajia: 0HbI, IPbI, IEPUOJIBI, FTTOXH.

HauanbHble 3Tansl opranndeckoil spomonuu. [losBiaeHne u 3BOIONMS MEPBBIX KIETOK. DBOIONM MeTaboin3Ma. Bo3HMKHOBEHHE MEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOTUIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmiecTB. Ctpomatonuthl. [IpokapruoTsl M 3yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOTeHEe3). DBOMIOIMOHHOE MPOUCXOXKAEHHE BUPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.



OcHOBHBIE ATaIbl YBOMIONUN BhICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHuil. Brixon pacrennii Ha cymry. [losBieHHe CIIOPOBBIX
pacTteHuii u 3aBoeBaHue UMM cyiid. CeMeHHble pacTeHus. [IponcxoxkaeHne NBETKOBbIX PACTEHU.

OCHOBHBIE 3Tarbl YBOJIOIUH KUBOTHOrO MUpa. OcHOBHBIE apoMop(} o3kl )KUBOTHBIX. Benyckas ¢ayna. KemOpuiickuil B3ppIB — MOSBICHHE
COBpeMEeHHBIX TUMOB. [lepBbie XOpnaoBbie XKUBOTHBIE. JKu3Hb B Boze. DBOJIOLMS MO3BOHOUHBIX. [IpoucxoxkiaeHue ampuOUili U penTHUIIUMN.
[Ipoucxoxaenue miekonurarommx U nrul. [Ipunnun kiarodeBoro apomopdoza. OcBoeHre 0eCrO3BOHOUHBIMH U TTO3BOHOYHBIMH >KHBOTHBIMU
CyLIH.

PazButue xu3Hu Ha 3emiie MO IpaM U MEepUoJIaM: apXeu, MpoTepo30ii, Maneo30il, Me3030i, KaitHo30M. OO0IIas XapakTepucTUKa KIUMara u
reoJoruueckux rnpoieccoB. [losiBieHne u pacuBeT XapakTepHBIX OpPraHuU3MOB. YTieoOpa3oBaHHeE: €ro yCJIOBHUSI U BIMSHHUE Ha Ta3oBbli cOCTaB
aTMOCQEpBHI.

MaccoBble BBIMUpaHHMSI — 3KOJOTMYECKHE Kpu3Hchbl mnpouuioro. IlpuumHbl M ciencTtBus MaccoBbIX BbIMUpaHUNA. COBpPEMEHHBIH
IKOJIOTHYECKUN KPU3HUC, ero ocodeHHocTr. [Ipobiiema coxpanenus OnopazHooOpas3us Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro Mupa. [IpuHIuns! knaccuukanuu oprann3mMoB. OCHOBHbBIE CHCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

JdeMoHcTpamun

[Moptpersr: @. Penn, JI. Cnamnanmanu, JI. Ilactep, U. . Meunukos, A. W. Onapun, [Ix. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubt u cxembl: «Cxema omnbita @. Penny», «Cxema ombita JI. [lacTepa mo u3ydeHuro camo3apoxiacHus >ku3Hm», «Cxema ombita C.
Munnepa, I'. FOpu», «ITanbl HEOpraHUYECKON 3BOIOIUNY, «l'€oXpoHonornyeckas mkana», «HauanpHble 3Tanbl OpraHUYECKOM SBOIOLUNY,
«CxeMa o00pa3zoBaHUs DJyKapHOT MyTéM cuMmOuoreHnesza», «Cucrema >KUBOW MpUpoAb», «CTpoeHue BHpyca», «ApoMopdo3bl paCTEHHII,
«Punnopute», «OTHOKIETOYHBIE BOAOPOCHHNY, «MHOTOKIETOYHBIE BoAopocin», «Mxmuy», «l[lamopotHukuy, «l0J0CceMeHHBIE pacTEHUSY,
«Oprasbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO MHUpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimuey, «KuieqHomnonocTHbIe,
«Ilmockue yepBm», «HUnenucronoruey, «Poiobl», «3emHOBOAHBIEY, «IIpecmbikatomuecs», «lItutby, «Mnekonurawmme», «Pa3Burue xu3Hu B
apXeucKkou spe», «Pa3BuTHe KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B NAICO30UCKOMN dpey», «Pa3BUTHE KU3HU B ME3030MCKOU dpen,
«Pa3BuTHE )XU3HU B KailHO30MCKOI 3pe», «COBpeMEHHas cCTeMa OPTaHUYECKOTO MUPay.

Ob6opynoBanue: TepOapuu pacTeHUW pazIUYHBIX OTJENIOB, KOJUIEKIIMM HACEKOMBIX, BIIaXKHbIE TIpenaparbl >XUBOTHBIX, PAKOBHUHBI
MOJITIOCKOB, KOJUIEKI[UM HUIJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX >KMBOTHBIX, 4ydella NTHUIl U 3Beped, KOJUIEKIUM OKaMEHEJOCTeH, MOJEe3HbIX
HCKOIIAEMBbIX, MYJISI’KU OPTaHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnas aa6oparopHas padora «MojenupoBanue onbiToB Mumiepa—tOpu mo u3ydeHHro aOMOT€HHOTO CHHTE3a OPraHHYeCKUX
COCIMHEHHH B TIEPBUYHON aTMOCheEpe».

JlaGoparopHas padora «/3yueHne u onrcaHue HCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS PACTEHUI Pa3HBIX OTAETIOBY.

IIpakTuyeckas padora «3yueHne ocoOeHHOCTEN CTPOCHUS TO3BOHOUYHBIX dKUBOTHBIX .



Tema S. IlpoucxoxkaeHue 4eji0BeKa — AHTPOINOIeHe3

Paznensl u 3anaun aHTPONOIOTHHU. METOIBI aHTPONOJIOTHH.

CraHoBieHUE MIPEACTABICHUN O MTPOUCXOKICHUH YelloBeKa. Penurno3nsie Bo33peHnsa. COBPEMEHHbBIE HAYYHBIE TEOPHUHU.

CxoncTBO yenoBeKka C KMBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE 4YesioBeKa. CBUIIETENbCTBA CXOJCTBA YEJIOBEKA C
’KUBOTHBIMH:  CPaBHHUTEIbHO-MOp(OIOrHUecKre, dSMOpUoNornueckue, (HU3HOIOro-OMOXUMHUYECKHE, TOBEICHUECKHE.
OTnuuus yeaoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM MTPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U
BTOPOM CUTHAJILHOM CUCTEMBI.

JBukymue cuibl ((pakTopbl) aHTPONOreHe3a: Ouojormueckue, couuanbHble. COOTHOIIEHHE OWOJIOTHUYECKUX U
COLIMAJIbHBIX (PAaKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE cTauu aHTponoreHesa. PanHue 4enoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI) U PAaHHUE TOHTUBI — O0LIUE
MPEJKU YeJIOBEKOOOpa3HbIX 00€3bsH M JNIOAEH. ABCTPAJIONUTEKH — JBYHOTME Mpeaku jroAeil. UenoBek ymelnblil, nepBble
U3TOTOBJICHUSI OpyIui Tpyna. YenoBexk NpsSMOXOASIIMA M TEpBBIA BBIXOJ JroAed 3a mpenenst Adpuxu. Yenosek
reiienp0epreckuii — oOLMil MpeloK HeaHAepTaIbCKOTrO YeJIOBEKa M YelIOBEKa pa3yMHOro. YenoBeK HeaHAEepTalbCKUM Kak
BUJI JIFOJIEW XOJIOAHOIO KiIMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THUIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHUE KOHTUHEHTOB
3a npenenamu Adpuku. [laneoreneTrka u najeoreHoMHUKa.

DOBOJIIOLMST COBPEMEHHOTO uesoBeka. EcrecTBeHHBIM OTOOp B MOMYJSAUMAX 4eloBeka. MyTallMOHHBIN Mpolecc U
nonumMopdusm. IlonynsaunonHsle BOJaHBI, Apeid reHoB, Murpanus U «3((EKT OCHOBATEN» B MOMYJSALUAX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacwl. llonstue o pace. bonbiine pacel: eBporneoujHas (eBpa3uiickas), aBCTpajio-HETpOUIHAs
(’KxBaTOpHUAIbHAS ), MOHTOJIOMAHAs (a3MaTCKO-aMepUKaHCKas). Bpemsi u myTu pacceyieHusl yejaoBeka mo ruiaHeTe. EAuHCTBO
yeynoBeueckux pac. Hayunas HecocTosiTenbHOCTh pacus3ma. [IpucrnocoOiaeHHOCTh 4YenoBeKa K Pa3HbIM  YCIOBUSIM
OKpYyXaroien cpeapl. Bnusinue reorpadudeckoit cpeasl u apeiida reHoB Ha MOPGOJIOTHIO M (PU3HOJIOTHIO YeIOBEKa.

MexaucuuIuiMHapHble METOJbl B (PU3NYEeCcKOl (OMOJOrMYecKON) aHTPOIOJOTHMH. DBOJIOLNUOHHAS aHTPOIOJIOTUS U
MTaJICOAHTPOIOJIOTUSl YEJIOBEUECKUX TMOMyJsiUuid. buoconuanbHble HMCCIAEAOBaHWs IPUPOABI uenoBeka. lccnemoBanue
KOSBOJIIOIUU OMOJIOTUYECKOTO U COI[UATIBHOTO B YEJIOBEKE.

JlemoHCcTpanumn



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

Tabmuie! U cxembl: «MeToabl aHTPONOJIOTUNY, «I 0JIOBHOM MO3T YeloBeKay, «enmoBekooOpa3Hbie 00e3bsIHbI, «CKeJeT YeoBeKa 1 CKEJIeT
HIMMIaH3e», «PyINMEHThI U aTaBU3MbI», «/IBUXKYIIIME CUIIBI aHTPOIIOTE€HE3a», «IBOJIIOLIMOHHOE IPEBO YEJIOBEKA», «ABCTPAIONUTEK», «HenoBek
ymenblity, «HenoBek npaMoxoasimui», «/lenncosckuii uenoek» «Heanaepraneub», «KpomanboHIBY, «lIpenku yenoBekay, «Tamnbl 3BOJOLUU
YyeJoBeKay, «Pachl yemoBekay.

ObopynoBanue: MyJIsSKH OKAMEHEJIOCTEH, IMPEIMETOB MaTepUaIbHON KyJIbTYpHI IIPEIKOB YeJI0BEKa, penpoaykuuu (dpororpadun) KapTuH ¢
MHU(POJIOTHUECKUMH U OMONIEHCKUMHU CIOKETaMU NPOMCXOXKACHUS YeloBeKa, (GoTorpaduu HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKAa, CKEJeT
YeJI0BEKa, MOJIEJIb YEepeIa YEIOBEKa U Yeperia NIMMITaH3€, MOJIEIb KUCTH YE€JIOBEKa U KUCTH IIMMIIAH3€, MOJEIH TOpCa NPEIKOB YEI0BEKA.

JlabopaTopnasi padora «3yueHne ocoOEHHOCTEH CTPOCHHSI CKelleTa YeI0BeKa, CBA3aHHBIX C MPSMOXO0KICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JIOTHYECKUX aJalTallui YEIOBEKay.

Tema 6. Ixko10rus — HAYyKa 0 B3aMMOOTHOIICHUSIX OPTAaHM3MOB M HAJJOPTraHNU3MEHHBIX CHCTEM € OKpYsKalouiei cpeaoi

3apoxkaeHue u pazButue dkonoruu B Tpyaax A. 'ymOoneara, K. @. Pynbe, H. A. CeBepuosa, 3. I'ekkens, A. Tencnu, B. H. Cykauépa.
Paspnenbl u 3agaun 3xos1orun. CBA3b SKOJIOTUU C IPYTUMU HAYKAMM.

Meroast sxonorun. IloneBbie HaOMOAEHNA. DKCIIEPUMEHTHl B AKOJOTHHU: MPUPOJAHBIE U JiabopaTtopHbie. MoJennpoBaHue B IKOJIOTHH.
MOHUTOPHHT OKPY)KAIOIIEH CpPeJIbl: JTOKAIbHBIN, PETHOHAIBHBINA U TII00aIbHBIIH.

3HaueHUE DSKOJOTMYECKUX 3HAHMU U1 4YeNIOBEKa. OKOJIOIMYECKOE MHMPOBO33PEHHE KaK OCHOBA CBS3E€H 4YEJIOBEYECTBA C IPUPOJIOM.
DopMHUpPOBaHUE IKOJOTUUECKON KYJIBTYPbI M 9KOJIOTHYECKON I'PaAMOTHOCTH HACETICHMUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ym6onbaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuip! u cxemsl: «Pa3zaens axonoruny, «MeTo bl SK0JIoTHNY, «CXxeMa MOHUTOPUHTA OKPYKAIOIIEH CPEeIbI».

JlabopaTopnasi padora «/3ydeHne METOI0B YKOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpesa o0UTAHUSA

Dkosoruueckre (akTopbl U 3aKOHOMEPHOCTH uX aedcTBuda. Kiaccudukanus sKogorndeckux (QaxTopoB: aOHMOTHYECKHE, OMOTHYECKHE,
anTporioreHHeie. OOmMe 3aKOHOMEPHOCTH JeHCTBUsA dkojornueckux (akropos. IIpaBmmo wmunumyma (K. Hnpenrens, 1O. JInbwux).
TonepantHOCTh. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue Qakropbl. CBeT Kak skojoruyeckuil akrop. JleiicTBue pa3HBIX YYacTKOB COJIHEYHOTO CIHEKTpa Ha OpPraHU3MBI.
DKOJIOTMYECKHUE TPYIIBI PACTEHUM U )KMBOTHBIX 110 OTHOLIECHHIO K ¢BeTy. CHrHanIbpHas poiib cBeTa. POTONEPHOAN3M.

TemnepaTtypa kak skonoruueckuil axrtop. JleifictBue temmeparypsl Ha opraHu3mbl. [loHMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



BrnaxxnocTs kak sxosiorumueckuii gaxrop. Ilpucnmocobiennst pacTeHuil K moaepKaHnui0 BogHoro Oamanca. Knaccudukarus pacteHuid 1o
OTHOIICHHIO K Boje. [Ipucroco6ieHus >KUBOTHBIX K H3MEHEHHUIO BOJTHOTO PEXKHMA.

Cpenpl oOuTaHHMs OPraHW3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHAs, TIyOMHHAs IOJIOYBEHHAs, BHYTpHOpPTraHU3MeHHas. PU3UKO-
XUMHYECKHE 0COOEHHOCTH cpell 00uTaHus opraHu3moB. [lpucnocoOnenns opraHu3MoB K dKHU3HH B Pa3HbIX Cpelax.

buonornyeckue putmbl. Buemnue u BHyTpeHHHE pUTMbL. CyTOUYHBIE M T'OJUYHBIE PUTMBL. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
U3MEHEHHUSM YCIOBUH KU3HMU.

Kuznennsie popmer opranuszmoB. IlonsTie o >xusHeHHou ¢opme. KusHeHHbIe POPMBI PACTEHHA: JAEpPEBbs, KYCTAPHUKH, KyCTApHUYKH,
MHOT'OJIETHUE TPaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (DOPMBI KUBOTHBIX: TUAPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTPOEHUS U
o0Opa3a KU3HH.

buotnueckue ¢axTopsl. Buapl OHOTHUECKMX B3aMMOICWCTBUI: KOHKYPEHIIWS, XHITHHYECTBO, CMMOMO03 U ero ¢(opmsel. [lapasutusm,
KOOIIepanus, MyTyaln3M, KOMMEHCATu3M (KBapTUPAHTCTBO, HaxjeOHW4ecTBO). Herpoduyeckne B3amMomencTBUs (TomHmueckue, (GpopuyecKue,
¢dabpuueckue). 3HaueHHEe OMOTHYECKMX B3aMMOJEHCTBHM JJIs1 CYIIECTBOBAaHMS OPraHU3MOB B cpeae oOuTaHus. IIpuHIMI KOHKYpEHTHOIo
UCKJIIOUECHHUS.

JdeMoHcTpanuu

Tabmuuer U cxembl: «OKoorndeckue GaxTopb», «CBETOBOU CIEKTP», «IKOJIOTUYECKHE TPYIIBI KUBOTHBIX 10 OTHOLICHHIO K CBETYY,
«TennoKpoBHBIE KUBOTHBIE», «XOJOJTHOKPOBHbBIE KHUBOTHBIEY», «DU3HONIOrHYeCKre afanTalllii KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornueckue putmb», «OKu3HeHHblE (HOpMBI pacTeHUi», «OKu3HEHHbIE (OPMBI JKUBOTHBIX», «IKOCHUCTEMA IIMPOKOJIMCTBEHHOTO JIEeCay,
«xocucrteMa XBOHHOro Jieca», «Llenu nutanusy», «XuuHuyectsoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy, «KommeHcaansmy».

O6opynoBanue: repObapuu pacTeHUN U KUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIUSHUIO Pa3IMYHBIX SKOJIOTMUYECKHUX (HaKTOpoB, repdapuu
CBETOJIIOOMBBIX, TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHMUS,
repbapuM M KOJJICKIMM TEIUIOIIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX pacTeHHUIl, uydena NTHULl W 3Bepei, repOapuu pacTeHHi,
OTHOCALIMXCS K TUrpoduram, kcepopuraM, Me30pUTaM, KOMHATHbIE PACTEHUS JaHHBIX TPYMI, KOJUIEKLIUHU XMBOTHBIX, OOMTAIOIIUX B pPa3sHbIX
cpenax, repOapuu ¥ KOJUIEKIIMU PaCTEHUI U KUBOTHBIX, 00JIaJalONINX YepTaMU MPUCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBHUI KU3HHU,
repOapuu 1 KOJUIEKIIUU PACTEHUN U AKUBOTHBIX Pa3IMUHBIX KU3HEHHBIX (GOPM, KOJIJIEKIUHU KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX OMOTHUYECKUX
B3aMMOJECHCTBUAX.

JlaGopaTopHas padora «BpisiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHasi padora «BrisBieHNEe MPUCTIOCOOICHN OPTaHU3MOB K BIIUSHHUIO TEMIIEPATYPHIY.

JlabopaTopHas padoTa «AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Jko/10rusi BUAOB M NOMYJIAIMI



DKOJIOTHYEeCKHE XapaKTepUCTUKH momyiasiuuu. [lomynsanus kak Ouonoruyeckas cucrema. Poiab HEOIHOPOIHOCTH cpenibl, (PU3NUYECKHX
06apbepoB U 0COOEHHOCTEH OMOJOTHM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpHI MOMmyIsituii. OCHOBHBIE MMOKA3aTeNH MOMYIISINN:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U MOJI0BAasl CTPYKTYPA, POXKAAEMOCTb, IPUPOCT, TEMI pOCTA, CMEPTHOCTb, MUTPALUS.

OKkosorudeckas CTpykrypa nonyiainuu. OneHka 4YMCIEHHOCTH NOMyJsiuuMu. JnHamMuka nomyssinuu U e€ peryisinud. buotmdeckuit
MOTEHLMA MOoIyaauuu. MoaennpoBaHue JUHAMHUKU NOMyssauud. Kpuble pocTa yuciIeHHOCTH nonyinsuuu. Kpussle BbpkMBaHMs. Perymsanus
YHCIICHHOCTH TOMYJISIIMA: POJIb (DAaKTOPOB, 3aBUCAIINX U HE 3aBUCALINX OT INIOTHOCTU. DKOJIOTHUECKUE cTpaTteruu BuaoB (I- u K-crparerun).

[Tonarue 00 skonoruyeckor Humie Buaa. Mecroobutanue. MHoromepHas Monenb 3kojorunueckord Humm Jlx.M. Xarunncona. Pazmepsr
sKosIornueckor Humu. IlorennuansHas u peann3oBaHHAasi HALLIY.

Bun xak cucrema nomnyinsauuid. Apeasnsl BUJOB. BUIbI M UX J)KH3HEHHBIE CTpaTEruu. JKOJIOTMUECKNUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS 1 MUTPALIUN )KUBOTHBIX. bruosiornueckue MHBa3uu 4yKE€pPOIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptpet: dx. N. XaTunHCOH.

Tabmuupel u cxembl: «OKOJOTMUECKHE XapaKTEPUCTHKU Momynauuu», «lIpocTpaHCTBeHHas CTpyKTypa mnomyisuun», «Bo3pacTHble
NUpaMHibl TOMyJIAuun», «CKOPOCTh 3aCEleHHs] MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU OpraHuzMaMm», «Monenb skonoruueckoil Humm JDx. U.
XaT4ynHCOHAY.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUHU )KUBOTHBIX.

JlaGopatopHas padora «IIpucnocoOneHus ceMsH pacTeHHI K pacCeNeHuIo».

Tema 9. Jkon0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBa opranu3MoB. bruorienos u ero crpykrypa. CBsizu MEXy OpraHU3MaMH B OMOIIEHO3E.

Okocuctema kak oTkpbitas cuctema (A. Jlx. Tencnn). @yHKIMOHAIbHBIE OJOKM OPraHM3MOB B 3KOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue nenu u cetu. AGuoruueckue 010ku sxkocucteM. [1ouBbl U mibl B 3kocucreMax. Kpyrosopor
BEIIECTB U ITOTOK HEPTUU B DKOCUCTEME.

OcHoBHbIE MOKa3aTeNn IKocucTeMbl. bruomacca u npoxykius. DKoIoruueckrue NupamuIbl yuces, 6MoMacchl U JHEPTHUH.

Junamuka sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpapieHHbIe 3aKOHOMEPHbIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBrUYHbBIE 1 BTOPUYHBIE CYKIIECCUU U UX MPUYMHBI. AHTPOIOT€HHBIE BO3ACUCTBUS Ha cykieccuu. KimmmakcHoe coobiectBo. buopaznoobpasue
Y TIOJIHOTA KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCHEMbL 03D U peK. DKocucmembvl MOpell U OKeaHos. IKocucmembl MyHOp, 1ec08, Cmeneti, NyCmbitb.

AHTpOINOreHHbIE SKOCUCTEMBI. ATrposKocrcTeMa. ATpolieH03. Pa3nnyus Mexxay aHTpONOTreHHBIMU U PUPOJTHBIMU SKOCHCTEMaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. l'opoxackas ¢mopa u ¢dayna. CuHaHTponmHM3anus TOPOJCKOW (hayHBI.
buonoruueckoe n X03HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBHUH OPraHU3MOB B JKOCHUCTEMax. Ponb KackadHoeo >¢gexma u 6udos-
90UPuUKamopos (Kuouegvix 6u0o8) 6 OYHKYuoHuposanuu 3xkocucmem. llepeHOC SHEPrUM M BEIIECTB MEXKAY CMEXHBIMH JKOCHCTEMaMH.
Y CTOWYUBOCTh OPraHU3MOB, MOMYJISILUI U SKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3/ICVCTBHIA.

Mexanuzmvl  8030eticmeus 3a2pA3HeHUll PASHbLIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM
VPDOBHSX, OCHOBbL IKOJLO2UHLECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo0I0TUsl MOHUTOPUHTa €CTECTBEHHBIX U aHTPOIOTCeHHBIX
9KOCHCTEM.

JdeMoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmumer u  cxembl: «CTpykTypa OHOLIEHO3a», «JKOCHCTEMa MIMPOKOIMCTBEHHOTO Jieca», «JKOCHCTEMa XBOMHOIO Jiecay,
«DYHKIMOHATIBHBIE TPYIIIBI OPraHU3MOB B dKOCHCTEME», «KpyroBopoT BemecTB B 3KocucteMme», «llemn nuranus (macTOUIIHAsS, IETPUTHAS)Y,
«DKOJIOTHYECKasl MUpaMUAA Yucen», «IKOJIOrHuecKkas nupaMuaa Ouomaccel», «JKOJIOruueckas nupaMmuja sHeprun», «Oo6pazoBanue 0oyoTay,
«[lepBuunas cykueccus», «BoccTaHoBineHue Jieca Mocie moxapa», « IKOCUCTEMA 03epay, KATPOIeH03», «KpyroBopoT BEIECTB U MOTOK SHEPTUU
B arpoiieHose», «IIpumepsl ypOoskocucTem».

Ob6opynoBanue: repdapun pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Yydela MTUI] U 3Bepel, repOapiu KyJbTypHBIX U JUKOPACTYIIUX PACTCHHH,
aKBapUyM KaK MOJIETb SKOCHCTEMBI.

IIpakTnueckas padora «3ydeHue u onrcanue ypooIKOCHCTEMBD».

JlaGopatopHas padora «/3yueHue pa3sHooOpa3Hst MEIKHX MOYBEHHBIX YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX ).

JKcKypeust «IKCKypcHs B THIHWYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €lbHHK, HAa CyXOJOJIbHBIM WM TOHNMEHHBIH JIyT, 03epo,
00JI0TO)».

IKCKYypcHus «IKCKYPCUSI B arpOIKOCUCTEMY (Ha MOJI€ UM B TETTUYHOE XO3SHUCTBO)».

Tema 10. buocdepa — rnodanbHas IkocucTemMa

buocdepa — obmierianerapHas 06osouka 3eMid, Iie CYIIECTBYET WMJIM CyIIecTBOBaja »KU3Hb. PazButue mpenacrasieHuil o Ouochepe B
Tpynax 3. 3tocca. Yuenne B. 1. Bepnaackoro o 6uochepe. Obmactu 6uocdeps! u e€ cocta. XKuBoe BemecTBo 0nochepsl U ero PyHKIUH.

3akoHOMEPHOCTH cymiecTBOBaHUsS Ounochepbl. OcobenHocTn Ouochepbl Kak TIIOOATBHOW 3KOCHCTEMBbI. [[nHaMuueckoe paBHOBECHE B
6uocdepe. KpyroBopoTsl BelecTB 1 OMOre0OXUMHUECKUE LUKIIBI (YIepo/ia, a30Ta). PATMUYHOCTD siBJIeHU B Ouocdepe.

3oHanbHOCTh OuoCchepsl. [lonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYH/pa, XBOWHBIE Jeca, CMEIIAHHbIE U IIMPOKOIUCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, ITyCTHIHH, TPOIIMYECKHE JIECa, BRICOKOTOPbs. KiMMar, pacTUTENbHBINA U )KHBOTHBIA MUP OMOMOB CYIIIH.

CrtpykTypa 1 (yHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEeHIMAaNa U OMoCPepHbIX QyHKIUI.

JdemMoHcTpanuu

IToptpetsr: B. U. Bepnazackuii, 3. 3rocc.



Tabmuupl u cxemsr: «I'eocdepst 3eman», «kKpyroBopot azota B mpupojie», «Kpyrosopot yriaepoaa B mpupoae», «KpyroBopoT Kucioposa B
npupoje», «KpyroBopot Bojbl B mpupoje», «OcHoBHbIE OMoMbI cymmy, «Kiaumarudeckue nosca 3emun», «Tynapay, «Taiira», «CMermanHbii
necy, «llupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycTbinsy, « Tponudeckuii Jecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kamomas cpeaa

DKoJIOTUYeCKHe KPH3MChl U MX NpUYMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy. 3arps3HeHue BO3AYyHMIHON cpensl. OxpaHa Bo3ayxa.
3arpsi3HeHue BoiHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pyimienne noussl. OXxpaHa NOUBEHHBIX pecypcoB. M3MeHenue knumara.

AHTpPONIOT€HHOE BO3/CHCTBUE HA PACTUTENBHBIM M KUBOTHBIA MUp. OXpaHa pacTUTEIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIIBI
oxpanbl puposl. Kpacusie kauru. Ocobo oxpansemsie npupoansie Teppuropun (OOIIT). boranuueckue caapl U 300J0THYECKHE MAPKU.

OcCHOBHbIE TPHUHLHUIIBI YCTOWYMBOTO pa3BUTHsI YEJIOBEUECTBA M NpUPOJbl. PannoHanbHOE NPUPOOINOIB30BAHUE U COXPaHEHUE
Ouosiornyeckoro paznoodpaszus 3emin. O0mMe 3aKOHOMEPHOCTH TI00ATBHBIX SKOJIOTUHIECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U
€ro BEpPOSITHBIE MTOCIIE/ICTBUSL.

Pa3BuTHe METOZOB MOHUTOPHMHIA pa3BUTHUA ONACHBIX TEXHOTEHHBIX TpoueccoB. CucmemHvle ucciedosauus nepexooa K
pecypcocbepezaroujeli U KOHKYPeHmMOCnocobHou suepeemuxe. buonoeuueckoe pasnoodpaszue u duopecypcvl. Hayuonanvnvie ungopmayuonuvie
cucmembsl, obecneuusaroujue 00CmMyn K UHGopmayuu no COCMOAHUIO OMOENbHbIX U008 U IKocucmem. OCHOBbI IKOpeadbuIUMayuy IKOCUCmem u
cnoco608 60pbOBI ¢ buonospedcoeHuAMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JlemoHCcTpanumn

Tabnuuel u cxemsl: «3arpsizHeHHe aTMochepbly, «3arps3HeHune ruapochepb», «3arps3HeHne nouBb», «llapHukoBelii 3¢ dexT», «Ocobo
OXpaHsieMbl€ IPUPOJHBIE TEPPUTOPUMY, «MOIEIHN yIIPaBIIEMOTro MUPa».

Ob6opynoanue: ¢poTorpadun oXpaHseMbIX pacTeHU U KUBOTHBIX KpacHoit kauru Poccutickoit @enepannu, KpacHoit KHUTH pernoHa.



IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MN HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMUS K PE3yJbTaTaM OCBOCHHsI OOYYAIOIIMMHCS TPOTrpamMM CpPEIHEro oOIero oOpa3oBaHUS:
JTUYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIHMYHOCTHBIX pe€3yJIbTaTOB OCBOEHMSI IMPOrPaMMbl IO OHOJOTHMHU BBIJEIECHBI CIEIYIOIINE COCTaBJSIOLIME: OCO3HAHHUE
00yUaIOIUMUCS POCCHICKON IPpa)KAAHCKOW MIACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTA U CAMOOMPEEIICHUI0, HAIuyUe
Momusayuu K OOy4eHUIO OWMOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHHX YOEXKIEHUN JIMYHOCTU HAa OCHOBE KJIFOYEBBIX ILIEHHOCTEH U
UCTOPUYECKUX TPAAULMHA Ppa3BUTHSL OHOJIOTMYECKOrO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYdYaloLUXCsl PYKOBOJICTBOBAaTHCS B CBOEH
JESITEIbBHOCTH IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMHU, IPUCYLIUMHU CHUCTEME OHOJIOTUYECKOr0 O0O0pa30BaHUsl, Haiuuue npasoCcoO3HAHUs
AKOJIOTHUYECKOM KYIbTYPBI, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KU3HEHHbIE TIIAHBL.

JInuHOCTHBIE PE3yabTaThl OCBOEHHUS MPOTPAMMBI MO OMOJOTHUU AOCTUTAIOTCA B €IMHCTBE y4eOHOW M BOCHHUTATEIHHOW IESITENLHOCTH B
COOTBETCTBUH C TPATUIUOHHBIMU POCCUUCKUMHU COITUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSTHIMU B
oOmiecTBe NpaBUJIaMU M HOpMaMH IOBEACHMSI U CIIOCOOCTBYIOT IpOLleCCaM CaMOINO3HAHMS, CAMOBOCIHMTAHMSI M CaMOPAa3BUTHS, Pa3BUTHUS
BHYTPEHHEH TMO3UIIMH JIMYHOCTH, MATPUOTU3MA U YBOKEHUS K 3aKOHY U IMPABOIMOPSIIKY, YEJIOBEKY TPyJa U CTapiieMy MOKOJIEHUIO, B3aUMHOTO
yBa)KeHHUA, OEPEKHOTO OTHOILIEHHS K KyJIbTYPHOMY HACIEAWIO U TPAAUIIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanyu, npupoae u
OKpY>Karollen cpene.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHUS Yy4eOHOro mpeamera «bHONIOTHs» AOMKHBI OTpa)kKaTh T'OTOBHOCTh M CIIOCOOHOCTH OOydaroluXcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAIIMM, TO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUIA, COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OO0INECTBa, paclIupeHHe KHU3HEHHOTO OIbITa U OMbITA JESTEIILHOCTH B
MpoILIeCcCe peaan3alii OCHOBHBIX HAMPABIECHUN BOCIIUTATEIbHOM I€SITEIbHOCTH, B TOM UHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3UIIMU 00YUYaIOLIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TTPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH NEATEIBHOCTH MPU CO3/IaHUU YU4E€OHBIX MPOEKTOB, PEIICHUU YYeOHBIX M TMO3HABATEIBHBIX 3aj1ad,
BBITIOJTHCHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNesaTh COOCTBEHHYIO MO3UIUIO IO OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBICHATD €€;



YMEHHE YYHUTHIBaTh B CBOUX JCWCTBUAX HEOOXOJUMOCTh KOHCTPYKTMBHOI'O B3aMMOJCIHCTBHUS JIIOJEH C pa3HbIMH YOEKICHHUSIMH,
KYJIbTYPHBIMU HEHHOCTSIMU U COLIMAJIBHBIM TOJIOKEHUEM;

TFOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJIHEHUS Y4YEOHBIX, ITO3HABATEJbHBIX W MCCIEAOBATEIbCKUX 3ajad,
YBKUTEILHOTO OTHOIIECHHS K MHEHHIO ONIIOHEHTOB NP 00CYKICHUN CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKON TI'pa)XKIaHCKOW HMICHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHHsSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH
nepea PonnHoM, roprocty 3a ¢cBoM Kpai, cBOX0 PoauHy, CBOM A3BIK U KYJIBTYPY, IPOLLIOE U HACTOAILEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K IMPUPOJHOMY HACIEIUIO U TNMaMATHUKAM HOPHUPOAbI, AOCTHKEHUAM Poccuu B Hayke, MCKYCCTBE, CHOpPTE,
TEXHOJIOTHUSIX, TPYIIE;

CTIIOCOOHOCTH OIICHMBATH BKJIAJ POCCUHCKUX YyYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH, IOHUMAHUS 3HAYCHUSI OMOJIOTHH B MTO3HAHUHU
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

ujeitHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJIa B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMTEISAM, CO3IaHUI0 CEMBU HAa OCHOBE OCO3HAHHOIO NPUHATUS LIEHHOCTEH CEMEMHOW XU3HU B
COOTBETCTBHUH C TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

HCTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas 3CTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CHOPTA, TPYyHa, OOIIECTBEHHBIX
OTHOIIICHUH;

MMOHMMAaHHE YMOLIMOHAIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)XEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIATH KAUeCTBAa TBOPUYECKOM TMYHOCTH;

5) puznyeckoro BocnuTaHusi, GopMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0/1arONOJIyYHs:

MOHMMaHHE M peayn3alus 3I0pOBOr0 U 0e30macHOro obpasza *KHU3HH (3710pOBOE MUTaHHE, COONIOIEHNE TUTHEHNYECKUX MPaBUI M HOPM,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUI W OTIbIXa, peryispHas (u3udeckas aKTHUBHOCTBH), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;



MMOHMMAaHHUE LIEHHOCTU MpPaBWJI WHIUBUAYAIBHOTO W KOJUIEKTUBHOTO OE30MAaCHOTO MOBEIEHHUS B CUTYAlUAX, YIPOXKAIOIIUX 30POBBIO U
JKU3HU JIFOJIEH;

OCO3HAHUE TIOCTICICTBUIA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOIICHUS AIKOTOJIsl, HAPKOTUKOB, KypeHUs);

6) Tpy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIIO0HE;

TOTOBHOCTh K AKTUBHOH JESTEIbHOCTH TEXHOJOTMYECKON M COIMAJIbHOM HampaBlIE€HHOCTH, CHOCOOHOCTh MHUIIMHPOBATH, MIAHUPOBATH U
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO ICATEIHHOCTb;

WHTEpEC K PasIu4HBIM cdepaM MpodecCHOHAIBHON ACSITeILHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei mnpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

IKOJIOTHYECKH 1EIeCO00Pa3HOE OTHOIICHHUE K MPUPOJIC KaK HCTOYHHUKY )KU3HU Ha 3eMJIe, OCHOBE €€ CYIIIeCTBOBAHUS;

MIOBBILICHUE YPOBHS HKOJIOTMUYECKON KyIbTYphl: MPUOOPETEHUE OMbITA MJIAHUPOBAHUS TOCTYNKOB U OIICHKH MX BO3MOXHBIX IOCIEICTBUIN
TUIS OKPYXKAIOIIeH Cpeibl;

OCO3HaHUeE TII00aTHHOT0 XapaKTepa KOJOTHISCKUX TPOOJIEM U IYTeH UX PeIICHHS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble TPH W3y4eHUH OWOJOTHUU 3HAHWUS W YMEHUS IPU PEIICHUH MPoOJeM, CBSI3aHHBIX C
paIMoHaIBLHBIM IPHPOIOTIONB30BAHUEM (COOIIOICHUE PABUJI IIOBEJICHUS B TIPUPO/IC, HAIIPABJICHHBIX HA COXPAHEHUE PAaBHOBECHUS B IKOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);

aKTUBHOE HENpUATHE NEHCTBHUI, MPUHOCSIIIUX Bpel OKPYXKAIoLIell NPHUPOMHON cpelae, yMEHHE MPOTHO3UPOBATh HEOIAronpHusTHbIC
9KOJIOTHUECKHE TTOCIIEACTBHSI MPEANPUHUMACMBIX JICHCTBUH M MPEIOTBPAIIATE UX;

HAJIMYUE PA3BUTOTO JKOJOTHYCCKOTO MBIIIUICHUS, DKOJOTHUECKON KYIBTYphI, OMBITA JEATSIBHOCTH JKOJOTUYCCKOW HAMPaBICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCS UMHU B IMO3HABATEIHHOW, KOMMYHUKATUBHONW W COIIMANLHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU
JeSITeIbHOCTH SKOJIOTHUECKOM HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH W OOIIECTBEHHOH MPaKTUKH,
OCHOBaHHOTO Ha JHAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJMUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHHUE S3bIKOBOM U YUTATEIHCKOW KYIBTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MK JTIOJbMU U MMO3HAHUS MUPA;



MOHUMaHHue cnenuuKku OMOJOTUU KaK HayKH, OCO3HaHHS €€ poju B (POPMUPOBAHUHU PALMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU
L[EJIOCTHOTO MpeACTaBIeHUs 00 OKpYXKAroIIeM MUPE KaK O €UHCTBE MPUPObI, YeJIOBEKa 1 OOIIECTBA, B MO3HAHUU IMPUPOTHBIX 3aKOHOMEPHOCTEN
U pelIeHUH MPOo0JIeM COXpaHEHUs PUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOW LMBMIIM3ALMU: 00ECIIEYCHUS HOBOTO YPOBHS Pa3BUTHS MEAMLIMHBI, CO3/IaHHUE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PecypcHbIe MPOOJIeMbl Pa3BUTHS YEIOBEUYECTBA, MOKMCKA MyTEeH BBIXOJA M3 II100AIbHBIX
HKOJIOTMUECKUX MpobjieM U olecredeHus IepexoAa K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAJIBLHOMY HCIOJIb30BAHUIO MPHUPOJIHBIX PECYPCOB U
(hOpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTH B MOJTYYEHUHM OMOJIOTMYECKUX 3HAHWM B LIEJISX MOBBIIIEHUS OOLIEH KyJIbTYphl, €CTECTBEHHO-HAy4YHOI I'PaMOTHOCTH,
KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHON rpaMOTHOCTH 00Yy4aroIuXcsl, OopMUPYyeMON TP U3yUSHUH OUOJIOTUH;

MMOHMMAaHKUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTHU HCIIOJIb30BATh MOJTyYaeMble 3HAHUS AJIs
aHaJin3a U OOBSACHEHHUS SBJICHUI OKPYXKAIOILIEro MUpa M MPOUCXOAAIIMX B HEM M3MEHEHHM, yMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOYEHMS HA
OCHOBE Hay4YHbIX (PaKTOB M UMEIOLUXCSI JAHHBIX C LIEIbI0 IOJyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIHHO UCIOIB30BAaTh OMOJIOTHUECKHUE 3HAHUS I PEeLICHUs IPOoOieM B peabHbIX JKU3HEHHBIX CUTYaIlUsX;

OCO3HaHUE LEHHOCTM HAyYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH IPOEKTHYI0O M HCCIEIOBATEIbCKYI JIEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIINE; TOTOBHOCTh M CHOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTUBHOMY HOJyYE€HUIO HOBBIX
3HAHUU IO OMOJIOTHUHU B COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTAMHU.

METAINIPEIJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaTbl OCBOEHUS ydeOHOro mnpeamera «brosiorus» BKIIIOUYAIOT: 3HAUYMMBIE JUIsl (POPMUPOBAHUS MHUPOBO33PEHUS
o0yJaromuxcs MEXIUCUUIUIMHAPHBIE (MEXIpeIMETHbIe) OOILeHAY4YHbIE MOHATHS, OTPAXAIOLIME IEJIOCTHOCTh HAYYHOM KapTHMHBI MHpa H
crnieln(UKy METO/JOB MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPIHUs, SBJICHUE, NPOIECC, CHCTeMa, HayuHbId (pakT,
MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIEOBaHHE, HAONIO/IEHHE, U3MEpPEHHE, SKCIIEPUMEHT U JIpyrue); yHUBEpcalbHbIE
yueOHbIe 1eicTBUS (IT03HABaTENIbHbIE, KOMMYHUKATUBHbBIE, PETYIATUBHBIE), oOecreunBaronie GopMupoBaHue GyHKIIMOHATbHON IPAMOTHOCTHU U
COILIMAJIbHOW KOMIETEHIIMH 00YYaroIuXcs; COCOOHOCTh 0OYUYaIOMIMXCsl UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE, MUPOBO33PEHUECKUE
3HaHUS U YHUBEpCaJbHbIE YUeOHbIE IEHCTBHS B IO3HABATEIBHOM U COLMAIHON MPAKTHKE.

B pesynbrare uzydeHnus OMOJIOTMM HA YPOBHE CpeAHEro o0Iero oopazoBaHus y oOyyaromierocst 0yayT chopMUPOBAaHbI O3HABATENbHbIE
YHHUBEpCaJbHbIE YIeOHBIE ICHCTBHSI, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC yUeOHBIC JICHCTBUS, PETYIIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE IeHCTBUS,
COBMECTHAs JESITENbHOCTD.



MeTtanpeamMeTHble pe3yinbTaThl OCBOSHHS MPOTrpaMMbl CPEeTHET0 O0IIeT0 00pa3oBaHus JOHKHBI OTPAXKaTh:

OBi1aieHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBATH U aKTYaTH3UPOBAThH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHHM NMPUEMBI JOTMYECKOrO MBINUICHHs (aHaiu3a, CUHTE3a, CpaBHEHUS, Kiaccudukanuu, o0001eHus),
PacKpbIBaTh CMBICT OMOJIOIrMUYECKUX MOHATUH (BBIACIATH UX XapaKTepHbIe MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU MOHATUSMU );

OTpENEeNATh IENU JeATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HMX JOCTHIKCHHS, COOTHOCHUTb PE3YJIbTAaThl JACSITEIBHOCTU C
MOCTaBJICHHBIMU 1IEJISIMU;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl OObsICHEHUS (PAKTOB U SBJICHUI KUBOW MPUPOIBL;

CTPOUTH JIOTHYECKHE pACCYKIeHUS (MHIAYKTUBHbBIC, ICAYKTUBHBIC, 1O aHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIUPOBATH BHIBOJBI M 3aKITFOUCHHS,

MIPUMEHSITh CXEMHO-MOJICIIBHBIC CPEACTBA JJII TPEICTABICHHS CYIISCTBEHHBIX CBSI3¢H M OTHOIICHHA B HM3YyY4aeMBIX OHMOJIOTHYECKUX
00BEKTaX, a TAaKXKe MPOTUBOPEUUI Pa3HOTO POJIa, BHIIBJICHHBIX B PA3TUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH pelieHus MPoOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MaTepPUaTbHBIX U HEMaTEePHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIIEHUBATH PUCKHU TIOCIECTBUN EATEILHOCTH;

KOOPJMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX PEATHHOT0, BAPTYATHHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE eHCTBHS:

BNIQJIETh HaBBIKAMHM Y4e€OHO-HCCIIEeIOBATENbCKOW M TMPOEKTHON JesATENbHOCTH, HaBBIKAMH pa3pelieHus MpolieM, CHOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY IMTOUCKY METOJIOB PEIICHUS MPAKTHYECKUX 3aa4, MPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHNS,

WCIIOJIh30BaTh Pa3JIMUHbIE BUJBI ACITEIHHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIluU, TPEoOpa30BaHUI0 U MIPUMEHEHUIO B
y4eOHBIX CUTYAIHsIX, B TOM YHCIIE TPU CO3AaHUU YUYEOHBIX U COIIMATBHBIX IPOEKTOB;

(hopMUPOBATh HAYYHBIH TUIT MBIIUICHHS, BIAJETh HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMY MOHSATUSIMHI H METO/IaMU;

CTaBUTH U (hopMyTHUpOBaTH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON JEATETLHOCTH M )KU3HEHHBIX CUTYAIIHIX;

BBISIBIIATh MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJW3WpPOBATh 3a/1ady, BBIABUTATh THIOTE3y €€ PEIICHHS, HaXOAUTh apTyMEHTHI IS
JTI0Ka3aTeNIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 33/1a4 Pe3yJIbTaThl, KpUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;



OCYLLECTBIIATH LI€JICHAIIPABICHHBIHN [TOMCK [TEPEHOCA CPEACTB U CIIOCOO0B AEHCTBUS B IPO(YECCHOHAIBHYIO CPEY;

YMETb IIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEESITENbHOCTH;

YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX [IPEIMETHBIX 0o0acTel;

BBIJIBUTaTh HOBBIC MJIEH, IPEJIaraTh OPUTrHHAIBHBIC TOIXO/AbI U PEIICHUs, CTABUThH MPOOJIEMBI M 33[a4H, JOIYCKAIOIIUE aTbTePHATUBHBIC
peleHus.

3) paGora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B Pa3IMUHbIX UCTOYHHMKAX MH(pOpManuu (TeKcTe y4eOHOro nocoOusi, HayqYHO-MIOMYJISIPHOM JIUTepaType, OMOJIOrHYECKUX
CIIOBApsiX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UpOBaTh WHGOPMALMIO PA3IUYHBIX BHIOB M (HopMm
IPEJCTaBICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

(GbopMyIMpOBaTh 3alpoChl U MPUMEHSATh pa3IMYHbIE METO/Abl IpPU MOMCKE M OTOOpe Omojoruueckoid HMHpOpMaIMM, HEOOXOAUMOM st
BBITNIOJTHEHUS Y4€OHBIX 3aj1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HWH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTWH, COBEPUICHCTBOBATH KYIBTYPY aKTUBHOTO
MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBIeHUsI OMOIOrnYeckol nHpopManuu (cxemsl, rpaQuKy, AUarpaMMbl, TaOJIUIbL,
PUCYHKHU U JAPYTOE);

HCII0JIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MpHU padboTe ¢ Onosornueckoil nHpopmanuen: NpUMEHATh XUMUUECKHe, (pU3nUecKre u
MaTeMaTHUYecKUe 3HAKU M CUMBOJIbI, (POpMyJibl, aOOpeBUaTypy, HOMEHKJIATYpy, MCIIOJIb30BaTh M NMPEoOpa3oBbIBATH 3HAKOBO-CUMBOJIUYECKHE
CpeACTBa HAIJISTHOCTH;

BJIaJIeTh HaBbIKAaMM PACIO3HABaHMA U 3aILUThl HH(POpMaIuy, HHPOPMALIMOHHON 0€3011acCHOCTH JIMYHOCTH.

OgJaieHnne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOenmue:

OCYIIECTBIATH KOMMYHHMKAIIMK BO BCEX cepax KU3HHU, aKTUBHO YU4aCTBOBAThH B AMAJIOTE UIIH TUCKYCCHH 110 CYIIECTBY 00CYKIaeMOM TEMBI
(yMeHHMe 3a1aBaTh BONPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHTEIBHO BBIMOJHEHUS IMpeularaéMoi 3aJadyd, YYHUThIBAaTb MHTEPEChl H
COTJIACOBAHHOCTD MO3UIUI IPYrUX YUaCTHUKOB AMAJTIOTA WIIM AUCKYCCUN);

pacrno3HaBaTh HeBepOaIbHbIE CpeACTBa OOIICHMSI, TOHUMATh 3HAU€HHE COLMAIbHBIX 3HAKOB, NMPEANOCHIIIOK BOSHUKHOBEHUS KOH(QIUKTHBIX
CUTYyallUl, YMETb CMSTYaTh KOH(MIMKTHI U BECTH MEPErOBOPHI;

BJAJIeTh PA3JIMYHBIMU CIOCO0aMM OOILIEHHS M B3aUMOJEHCTBHS, MOHMMATh HAMEPEHUs APYTUX JIOJAEH, MPOSBIATH YBAXKHUTEIHHOE
OTHOIIIEHHE K cOOECeHUKY U B KOPPEKTHOH popme popMyIrpoBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.



2) coBMeCTHAasI 1eSITeIbHOCTh:

IIOHMMaThb M MCIIOJIb30BaTh IMPEUMYILECTBA KOMAHJHOM W WHAMBUIYAJIbHOM pabOThl IpPHU pelleHHUH OHOJOTHYECKOM NpoOseMsl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIOBHIX (HOPM B3aUMOICHCTBUS MPHU PEIICHNU YUeOHOH 3a/1a4H;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI C yUETOM OOIIMX MHTEPECOB U BOSMOXKHOCTEH KaXKJI0TO WICHA KOJJICKTHBA,

IPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH JAEHUCTBHS 1O €€ JOCTH)KEHHUIO: COCTABIAThH IUIAH
JeUCTBUH, paclpeslesiaTh PO C yu€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOU palboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJA M KAXKJIOTO YUYACTHUKA KOMAH/IbI B OOIINHI pe3yJbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npeJyIarath HOBBIE MTPOEKTHI, OLEHUBATH U/IEU C MMO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH, MIPAKTHYECKOW 3HAYMMOCTH;

OCYILIECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJCHME B PA3JIMYHBIX CHUTYaLUsAX, MPOSIBIATH TBOPYECTBO U BOOOpaxKeHUE, OBITh
MHUIMATUBHBIM.

OgJaieHne YHUBEPCAJIBLHBIMH PeryJassTHBHBIMU 1eCTBUAMU:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSI JUIs BBISIBICHUS ITPOOJIEM U UX PELICHUS B )KU3HEHHBIX U yYEOHBIX CUTYyalLlUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIC U CMBICIOBbIE YCTAHOBKU B CBOMX JICMCTBUSAX U MOCTYIKAX 110 OTHOIICHUIO K KHBOMH
IIPUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISTh TTO3HABATENBHYIO JICATEIEHOCTD, BEISIBIIATE MIPOOJIEMBI, CTABUTH B ()OPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B
00pa3oBaTeNbHON ACATEIHHOCTH M KU3HEHHBIX CHTYaIUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEeIIEHUs MPOOJIEMBbI C YIETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmmpsATh paMKH Y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX TPEATTOUTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM SPYAMLUMU B PA3HBIX OONACTSAX 3HAHWM, IOCTOSHHO TIOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIEITEIbHOCTh, OLICHUBAaTh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM

BJIaJIeTh HAaBBIKAMU MMO3HABATENbHOMN pedIeKcHH KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUI M MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHWH, HCITOJB30BAaTh PUEMBI pe(ICKCHH ISl OIIEHKH CUTYaIliH, BEIOOpA BEPHOTO PEUICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEILEHUS 10 UX CHUXKEHUIO;



IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JI€ATEIbHOCTH;

3) npuHsATHE CeOs U IPYTrUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U a@pIYMEHTBI IPYTUX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YelIoBeKa.
MHNPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yibTaThl OCBOCHMS COJEpKaHUs ydyeOHOro mnpenmera «buonorus» Ha yriyOol€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha
obecriedeHre npopmIbHOr0 00ydeHus: oOydaromuxcs Ouonoruu. OHU BKIIOYAIOT: crenuduyeckue it OMOIOTUY HAay4YHBIC 3HAHHS, YMEHUS U
CTIOCOOBI JIEHCTBHIA 1O OCBOCHHWIO, MHTEPIIPETAMH W MPEOOpPA30BAHMUIO 3HAHWMA, BUABI JESITEIBHOCTH IO TOJYYEHUIO HOBBIX 3HAHUN U HX
MPUMEHEHHUIO B Pa3jMYHbIX Y4YeOHBIX, a TaKKe B pPeaJbHBIX XU3HEHHBIX CUTyauusax. [IpenMeTHble pe3ynbTaThl MPEICTABIECHBI MO TojaM
U3YYCHHUS.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» B 10 kaacce n0MKHbBI OTPAKATh!

c(OpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, B IO3HAHUH 3aKOHOB MPUPOJIbl U PELIEHUH MPOOJIEM PALlMOHAIBHOIO MPUPOIONOIB30BaHuUs, O BKJIA/1€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX
B Pa3BUTHE OUOJIOTHH;

BJIaJIeHUE CHUCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAeT: OCHOBOIOJIAraloliue OMOJIOrMYecKHue TepMUHBI M MOHATHUS (KH3Hb,
KJIETKa, OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOpPEryJAlMs, CaMOBOCIPOU3BEIEHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE),
ounonornueckue teopun (kimerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpomocoMHasi Teopusi HacieAcTBeHHOCTH T. Moprana),
yuenus (H. V. BaBuioBa — o 1meHTpax MHOrooOpasusi U MPOUCXOXKIEHHUs KYJIbTYPHBIX pacTeHHUil), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO
IIOKOJIEHUS, PACUICIUIEHUs, YHMCTOTHl TaMeT, HE3aBUCHUMOIo HacienoBaHuss I'. MeHnzaens, TOMOJIOTMYECKHMX pAJOB B HACJIEICTBEHHOU
m3menurBocTy H. V. BaBuioa), mpuHIIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMU HAy4YHOTO IO3HAHHUSA, UCHOJb3YEMbIX B OMOJIOTMYECKUX MCCIEIOBAHUSAX >KUBBIX OOBEKTOB (OMHCaHUE,
U3MepeHue, HaboIeHNe, SKCIIEPUMEHT);

YMEHHE BBIIEIATD CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIIETOK ITPOKAPUOT U SYKapUOT, OHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHNU3MOB, B
TOM yucie OakTepuid, TpuOOB, pacTEHHH, KUBOTHBIX U UEJIOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPraHOB pPACTEHUH, JKUBOTHBIX, YENIOBEKa,
MIPOLIECCOB KU3ZHEEATEILHOCTH, TPOTEKAIOIIUX B OpraHU3MaxX PacTeHUM, )KUBOTHBIX M 4elloBeKa, OMOJIOrMYECKUX MPOIIECCOB: OOMEHa BEIECTB
(MeTabosn3M), MpeBpaIleHus] SHEPTUH, OPOXKEHHs, aBTOTPOPHOrO M reTepoTPOPHOro TUIIOB MUTaHMA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a,



Meio3a, raMeTorenesa, YMOprUoreHesa, MoCTAIMOPHOHAIILHOTO Pa3BUTHUS, PA3MHOKEHUSI, UHAUBHIYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEeHE3a),
B3aMMO/ICIICTBUS T'€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3U MEXKIy OPTaHOUAAMH KJICTKH U UX (QYHKIHSIMH, CTPOCHHUEM KIIETOK Pa3HBIX TKAHEH U UX (PYHKIIHSIMH,
MEXy OpraHaMy U CHUCTEMaMU OPTaHOB Yy PAaCTEHUH, )KUBOTHBIX M YEJIOBEKA W X (PYHKIUSAMH, MEXKIy CHCTEMaMHU OPTaHOB U UX (DYHKIUSIMU,
MEXIy JTarnaMd OOMEHa BeIECTB, 3TallaMy KIJIETOYHOrO LMKJIA W KU3HEHHBIX I[MKJIOB OPraHU3MOB, 3TallaMd SMOPUOHAIILHOTO pPa3BUTHS,
TEHOTHUIIOM U (DEHOTUIIOM, (EHOTHUIIOM M (PaKTOpaMH Cpeibl OOUTaHUS;

YMEHHE BBISBISATH OTIUYUATEIHHBIC TIPU3HAKY JKUBBIX CHCTEM, B TOM YHCJIC PACTCHHIA, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BAaTh COOTBETCTBYIOLME APIYMEHTHI, OMOJIOIMYECKYI0 TEPMHUHOJIOTHIO W CHMBOJHMKY JUIsl JOKa3aTelIbCTBA POACTBA
OpPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yYMEHHE peliaTh OMOJIOTrHUecKHe 3a7a4uu, BBISBIISATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEX]y UCCIIEyeMbIMU OMOIOTUYECKUMH MTPOLieccaMu
U SIBJICHUSIMH, JICJIaTh BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH IMOJIYUCHHBIX PE3YJIhTATOB;

YMEHHE BBINOJHATh J1a0OpaTOpHbIE M MpaKTHYECKHEe paboThl, COONMOMaTh TpaBwia mpu pabore ¢ y4eOHBIM M J1a0OpPaTOPHBIM
000pynOBaHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bl, MPOBEPATh UX IKCHEPUMEHTAIbHBIMU CPEACTBAMH, (GOPMYIUPYs 1LETb HCCIEIOBAHUS, aHATU3UPOBATH
TIOJTyYCHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE YYacTBOBaTh B YU€OHO-HCCIIEOBATENbCKONM padoTe Mo OWOJIOTHMH, 3KOJOTMHM U MEIWLMHE, MPOBOJMMOM Ha 0a3e IIKOJbHBIX
HAYYHBIX OOMIECTB, ¥ MyOIMYHO MPEACTABIATh OJTYYCHHBIC PE3YJIbTaThl HA YUCHHUECKUX KOHPEPEHIIHSIX;

YMEHHE OIIEHUBATh dTHYECKHE aCMEeKThl COBPEMEHHBIX MCCIIEOBAaHUM B 00JaCTH OMOJIOTUU U MEAHUIMHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAMIPABIIEHHOE U3MEHEHHE T€HOMA M CO3/IJaHUE TPAHCTEHHBIX OPraHN3MOB);

YMEHUE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymiedt mpodecCuOHAaTbHON JEATeThHOCTH B 00JIacTU  OHOJOTUM, MEIUIMHBI,
OMOTEXHOJIOTMH, BETEPUHAPUH, CEIBCKOTO XO3S1CTBA, MUIIEBONM MPOMBIIUIEHHOCTH, YIIyONIsTh MO3HABATEIbHBI MHTEpPEC, HANpaBICHHBIA Ha
OCO3HAHHBIM BBIOOp COOTBETCTBYIOIIEH mpodeccu U  MPOJODKEHHE OMOJIOTMYECKOro 00pa3oBaHUS B OpPraHU3alUSAX CPEIHEro
po(eCCHOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

[IpeameTHBIC pe3yabTaThl OCBOEHU yaeOHOTO NpeameTa «buomorusi» B 11 Knacce nOMKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHHI O MecTe W POJM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMHM COBPEMEHHOI €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, B MO3HAHWU 3aKOHOB MPHUPOJBI U PEUICHUH JKOJOTMUECKUX MPOOJIEeM YelOBEYECTBA, a TAKXKE B PEIICHHUU BOIPOCOB
palMoOHAIBHOTO MPHPOJIONIONIB30BAHMS, U B (POPMUPOBAHMH [IEHHOCTHOTO OTHOLLIEHMS K NMPHPOJIE, OOIIECTBY, YENOBEKY, O BKJIA/Ie POCCUHCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;



YMEHHE BJIAJIETh CHCTEMOIl OMOJIOrMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeNieHHS U TMOHMMaHUE CYIIHOCTH OCHOBOIOJArarolux
OMOJIOTMYECKMX TEPMHUHOB M TIOHATUH (BUA, JKOocucTeMa, Ouocdepa), Ouosormdeckue Teopuu (dBoonnoHHas Teopus Y. JlapBuHa,
CHHTETHYECKas Teopus sBoitorun), yuenus (A. H. CeBepuoBa — o myTsax u HampasieHusx sBosounu, B.W. Bepruaackoro — o 6uocdepe), 3aKoHbI
(renetmueckoro paBHoBecust Jlx. Xapnau u B. BaiinOepra, 3apopgsimeBoro cxoactBa K. M. bapa), npaBmna (mMunumyma HO. JIuOuxa,
AKOJIOTUYECKON MUpaMUIbl YHEPTUH ), THIIOTE3bI (THnoTe3a «mupa PHK» V. I'mnbepTa);

YMEHHE BJIaJIETh OCHOBHBIMH METOJIAMU HAyYHOTO MO3HAHMS, HCIOIb3yeMbIMH B OWMOJIOTMYECKUX HCCIEAOBAHUSAX >KUBBIX OOBEKTOB U
HKOCHCTEM (OIMCaHMe, H3MEPEHHE, HAOII0IeHIE, YKCIIEPIMEHT), CIOCOOAMH BBISIBICHUS M OIICHKH aHTPOIIOT€HHBIX N3MEHEHHU B TIPUPOJIC;

YMEHHE BBIICIATH CYIIECTBEHHBIC NPU3HAKH: BHUJIOB, OMOTEOIIEHO30B, SKOCHCTEM W OHOC(hepbl, CTa0MIM3UPYIOMIETO, IBMKYIIErO M
Pa3phIBAIOILET0 €CTECTBEHHOTO OTOOpa, aJIONMAaTPUYEeCKOro M CHMIIATPUYECKOTO BHI000PA30BaHMsI, BIUSHHUS IBUKYIIUX CHJI IBOJIOLUU Ha
reHo()OHI MOMYJSINH, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelle OOMTaHUs, YepeIOBaHUsl HAMPaBICHHUI HBOJIIOLNU, KPYTOBOPOTa BELIECTB U
[IOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3U MEX]y IPOLIECCAaMH SBOJIIOIMH, ABMXKYIIMMU CHJIAMU aHTPONOI€HE3a, KOMIIOHEHTAMHU Pa3IMYHbIX
HKOCUCTEM U MPUCIIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE BBISBIATh OTJIMYUTENbHBIC NPU3HAKU JKHUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh BHJIOB K cpele oOuTaHusd, abMOTHYECKHX U
OMOTMYECKMX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBS3€M OpraHM3MOB B COOOIIECTBAX, AHTPONOTEHHBIX H3MEHEHUN B SKOCHUCTEMax CBOEH
MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLME APIYMEHThI, OHMOJIOIMYECKYH0 TEPMHUHOJIOTHIO M CHMBOJMKY Ul JOKa3aTeabCTBa POJCTBA
OpPraHM3MOB Pa3HBIX CHCTEMATHYECKHX TPYMI, B3aUMOCBS3M OPTaHW3MOB U CpeAbl OOWMTaHUS, €IMHCTBA YEIOBEYECKHUX pac, HEOOXOIMMOCTH
COXPaHEHHUS MHOTO00PAa3us BUAOB U DKOCUCTEM KaK YCIOBUS COCYIIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA;

YMEHHE pelaTh OMOJOTHYECKUE 3a]auH, BBISBISATH IPUUUHHO-CIIEACTBEHHbBIE CBA3H MEXKY UCCIEyEeMbIMU OMOJIOTHYECKUMH MTPpoLieccaMu
U SIBJICHUSIMH, JISJIaTh BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH IOJIYUCHHBIX PE3YIIhTATOB;

YMEHHE BBINIOJHATH JIA0OpaTOpHBbIE M TpaKTUYecKkue paboThl, cOOMIOgaTh MpaBWia Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM
000pyIOBaHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, MPOBEPATh WX DIKCICPUMEHTATBHBIMU CPEICTBAMHU, (GOPMYIHUPYS IEIb HCCIICIOBAHUS, aHAJTU3HPOBATH
MOJTyYEHHBIC PE3YJIbTAThI U JIeTIaTh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEIbCKON paboTe Mo OMONIOTHHU, DKOJOTUHM M MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX
HAyYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATEH MOJTYYCHHBIE Pe3yIbTaThl HA YICHUYECKUX KOH(PEPEHITHIX;

YMEHHE OLIEHUBATh TMIOTE3bl U TEOPUH O MPOUCXOKICHUH )KU3HH, YeIOBEeKa U YeJIOBEUECKUX pac, 0 MpUYMHAX, MOCIEACTBUAX U criocobax
MPEAOTBpAIEHUS TI00ATBHBIX U3MEHEHUH B Onocdepe;



YMEHUE OCYLIECTBIATh OCO3HAaHHBIM BBIOOp Oyaymied npopecCHOHATBHOM JeATENbHOCTH B 00JacTH  OWMOJOTHM, HKOJOTHH,
IIPUPOJIOIIOIB30BAHUS, MEJUIIMHBI, OMOTEXHOIOIUH, IICUXOJIOTUH, BETEPUHAPUH, CEJICKOTO XO03sCTBa, MUIIEBON MPOMBIIUIEHHOCTH, YIIIYOIsATh
M03HABATENbHBIM UHTEPEC, HAIIPABJICHHBIM Ha 0CO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu U MPooHKeHNE ONOIOTHIECKOro 00pa3oBaHus
B OpPraHU3aIsIX CPETHETO NPO(HECCHOHANBHOTO U BBICIIEr0 00pa30BaHMUs.
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4 XUMHYecKas OpraHu3aius KISTKA 10 1 https://m.edsoo0.ru.
5 Crpoenne v HYHKIUH KIIETKH 8 2 https://m.edsoo.ru.
6 OOMEH BEIIEeCTB U MPEBpPAICHUE SHEPTHH B 9 1 https://m.edsoo.ru.
KJIETKE
7 E::}f;f;;:i:a;gggmum " 9 0.5 https://m.edsoo0.ru.
JKu3HEHHBIN LUK KIIETKU 6 1 https://m.edsoo0.ru.
CtpoeHue u GyHKIMU OpraHH3MOB 17 15 https://m.edso0.ru.
10 Pa3MHOKEHHE U pa3BUTHE OPTaHU3MOB 8 15 https://m.edso0.ru.
11 g:;:;zl;i;ciiy;(;;:::ﬁsscmeHHOCTH " 2 0.5 https://m.edsoo.ru.
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 https://m.edsoo.ru.
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://m.edso0.ru.
14 I'eHeTrKa 4yenoBeka 3 0.5 https://m.edsoo.ru.
15 CenexIyst OpraHu3MoB 4 1 https://m.edso0.ru.
16 BuorexHoorus u cMHTETUYECKAsT OUOJIOTUSA 4 1 https://m.edso0.ru.
17 PesepBHoe Bpems 1 https://m.edso0.ru.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 13



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

KonuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m Kontpoabneie  IIpakTnueckmne
NporpaMMsI Bcero o0pa3oBaTe/ibHBIE
padoThI padoThI
pecypcsl
1 3apoxIeHne U pa3BUTHE 3BOIIOLUOHHBIX 4
MPEICTaBICHUH B OMOJIOTHU
MuxkposBosoniys U €€ pe3yabTaThl 14 2
3 Makpo3Boironus U €€ pe3yJbTaThl 6
[IpoucxoxneHre U pa3BUTHE KU3HU HA
4 P A P 15 15
3emie
5 [IponcxoxneHue yenoBeka — aHTPOIIOTeHEe3 10 1
DKOJOTHs — HayKa O B3aUMOOTHOIICHUIX
6 OpPTaHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpy>Karollie cpeoi
Opranu3Msel U cpeia OOUTaHUS 15
JKoJIoTHUs BUJIOB U MOIYJISIUIHA 0.5
OKoJ0THs CO00IIECTB. DKOJOTHIYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHast SkocucTeMa
11 Yenoek U OKpysKaroias cpeaa
12 Pe3epBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoaunuyecTBo 4acoB DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero u3yueHuss  o0pa3oBaTeibHbIE
padoTsI padoThI
pecypcsl
Buonorus kak KOMIUIEKCHAS HAYKa U KaK
1 4 1 https://m.edsoo.ru.
4acTh COBPEMEHHOT0 00IIIecTBa
2 BxojHast KOHTpOJIbHAS paboTa 1 1 https://m.edso0.ru.
JKuBBIe cucTeMBI U UX CBOMCTBA. Y pOBHEBAS
3 P 1 https://m.edsoo.ru.
OpraHM3aINs KHUBBIX CUCTEM
HcTopusa OTKPBITHS U U3YUYEHHUS KIETKH.
4 p P Y 1 https://m.edsoo.ru.
Knerounas teopust
MeTo/1bl MOJIEKYJISIPHON U KJIETOUHOU
ouonoruu. Ilpaktrueckas padora Ne 1
«3ydyeHre METOL0B KIETOYHOM OUOJIOrHH
5 v A 1 0.5 https://m.edsoo.ru.
(xpomatorpadus, anekTpodopes,
muddepeHInanbHOe IEHTpU(YTUPOBaHKE,
[ILP)»
6 XUMUYECKUI COCTaB KIIETKU 1 https://m.edsoo.ru/
MunepanbHBIE BEIIECTBA KIETKH, HX
7 p B 1 https://m.edsoo.ru/
OuooruuecKas poJb
OpraHudeckre BelecTBa KISTKH — OCIKH.
8 Jlaboparopnas padora Ne 1 «ObHapyKeHMe 1 0.5 https://m.edsoo.ru/
OEJIKOB C IMOMOIIbI0 KAYECTBEHHBIX PEAKIIUi
CBolicTBa, Ki1accupukanus U GyHKIIH
9 (uican (ymxn 1 https://m.edsoo.ru/
O€JIKOB
10 OpraHuyeckre BeNecTBa KISTKH — JTUITH BT 1 https://m.edsoo.ru/
Hyxneunossie kuciotsl. JTHK u PHK.
11 Y A 1 0.5 https://m.edsoo.ru/

Jlaboparopnas pabora Ne 2 «MccnenoBanue
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HYKJICMHOBBIX KHUCJIOT, BBIACJICHHBIX M3
KJICTOK Pa3IMYHbLIX OPTaHU3MOB»

Crpoenue u ¢pynkuuu ATD. Ipyrue

12 nyKeosurpntochars (HTD) https://m.edsoo.ru/

13 CexBenupoBanue JJHK. Metoasr reHOMHKH, https://m.edsoo.ru/
TPaHCKPUIITOMHKH, IPOTCOMUKH

14 MeTo/bl CTPYKTYPHOI OMOTOTUH https://m.edsoo.ru/

15 Tumsl kineTok. [IpokapuoTnueckas KieTka https://m.edsoo.ru/

16 OpraHuveckue BelecTBa KIETKH — https://m.edsoo.ru/
YTIJIEBOIBI
CrpoeHne 3yKapuoTHIECKON KIICTKH.

17 [Tpaktuueckas padora Ne 2 «M3yuenue 0.5 https://m.edsoo.ru/
CBOWCTB KJIETOYHOW MeMOpPaHbD»

18 [ToBepXHOCTHBIN anmapar KISeTKH https://m.edsoo.ru/
OnHOMeMOpaHHbIEC OPraHOU/IbI KICTKH.

19 [Ipaktnueckas padora Ne 3 «M3yuenue 05 https://m.edsoo.ru/
JBHKEHUSI [IUTOIUIA3MBI B PACTHTEIIBHBIX
KIIETKax»
[NonmyaBTOHOMHBIE OPTaHOU/IBI KIETKH:

20 MHUTOXOHJIPHH, TuacTU bl JlabopaTopHas 05 https://m.edsoo.ru/
paborta Ne 3 «VccrnemoBanue mia3mMonm3a u
JeTUIa3MOJIM3a B PACTHTEIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOUIbI KJIETKH https://m.edsoo.ru/

22 Crpoenue u GyHKIHH spa https://m.edsoo.ru/
CpaBHUTENbHAS XaPAKTEPHUCTHKA KIIETOK

23 sykapuoT. JlaboparopHas padota Ne 4 05 https://m.edsoo.ru/
«3yuenne CTpOCHUsI KIIETOK Pa3IHIHbIX
OpraHNu3MOBY

24 ACCUMHJISIIUS U TUCCUMMIISLIUSI — JIBE https://m.edsoo.ru/

CTOPOHBI Metaboausma. Tumsl oOMeHa
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Bemiects. JlabopaTopHast padota Ne 5
«3yueHne KaTATUTHYECKOH aKTHBHOCTH
(hepMeHTOB (Ha TPUMEPE aMUJIa3HI T
KaTasas3bl)»

depMeHTATUBHEIN XapakTep peakiuit
KJIETOYHOT'O MeTabonn3ma. JlabopaTopHas

25 pabota Ne 6 «/3yueHue GpepMeHTaTHBHOTO 1 0.5 https://m.edsoo.ru/
pacuIerIeHHs HePOKCHIA BOAOPOIa B
PACTUTENBHBIX U JKUBOTHBIX KIETKAX»

26 Benku-akTHBaTOPBI U OCITKU-HHTHOHTOPBI https://m.edsoo.ru/

27 ABTOTpPOGhHBII THIT 0OMEHA BELIECTB https://m.edsoo.ru/

28 dorocunTe3 https://m.edsoo.ru/
Xemocunres. JlabopaTopHas pabota Ne 7

29 «CpaBHeHue nporieccoB HOTOCHHTE3A U 1 0.5 https://m.edsoo.ru/
XEMOCHHTE3a»
AHa’po0OHbIe OpraHu3Mbl. Buibl OpoxeHwus.

30 JlabopatopHas padora Ne 8§ «CpaBHeHHE 1 https://m.edsoo.ru/
MPOIIECCOB OPOKEHHS U JIBIXAHUS

31 A3poOHbIE OpraHU3MBbL. DTambl 1 https://m.edsoo.ru/
JHEPreTUYECKOro 0OMeHa
DHeprus MeMOPaHHOTO rPaeHTa MPOTOHOB.

32 Cunre3 AT®: pabota npotonnoit AT®D- 1 https://m.edsoo.ru/
CHHTa3bI

33 Peakiuu MaTpUYHOTO CHHTE3a https://m.edsoo.ru/

34 Tpanckpurims — Matpudblil cuate3 PHK 1 https://m.edsoo.ru/

35 TpaHcsys u e€ dTarbl 1 https://m.edsoo.ru/

36 KoaupoBanue aMUHOKHCIIOT. Posib pruGocoM B 1 https://m.edsoo.ru/
Onocunrese 6enka

37 OpraHusaliys TeHoMa y TPOKapHoT U 1 https://m.edsoo.ru/

3yKapuoT
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MOHGKYHHPHBIC MEXaHHU3MBbI 3KCIIPECCUHN

38 https://m.edsoo.ru/
T'CHOB Y 3yKapHOT
Bupycbl — BHEKIETOUYHBIC (HOPMBI )KU3HHU K

39 obnuratHele mapasutsl. [IpakTrdeckas 0.5 https://m.edsoo.ru/
pabota «Co31aHHe MOJICITH BUPYCa

40 Bupychbie 3a60J1eBaimsI 4eJIoBeKa, https://m.edsoo.ru/
’KHBOTHBIX, PACTCHUI

41 HanorexHomoriuu B GHOJIOTHH ¥ METHIIHHE https://m.edsoo.ru/

42 YKM3HEHHBIN UK KIETKA https://m.edsoo.ru/

43 Marpuunsiii cuare3 JJHK https://m.edsoo.ru/
Xpomocomel. JlabopaTopHas pabora

44 «M3ydyenre XxpoMOCOM Ha FOTOBBIX 0.5 https://m.edsoo.ru/
MHKpOIIperapaTax»

45 Jlenenue KIETKH — MUTO3 https://m.edsoo.ru/
Twurmsl kieTok. KapuoknHes U MUTOKHHES.

46 JlaGopatopnas padora Ne 9 «Habmonenue 05 https://m.edsoo.ru/
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiust >KH3HEHHOTO IMKJIA KIIETOK https://m.edsoo.ru/

48 OpraHusM Kak eIuHOE [EN0e https://m.edsoo.ru/

49 Txanm pacTeHui. Ha?opaTopHavsI paborta Ne 05 https://m.edsoo.ru/
10 «M3y4eHne TkaHEN pacTeHU»

50 TKaHU )KUBOTHBIX U YEJIOBEKA. J}a60paTopHaﬂ 05 https://m.edsoo.ru/
pabora Ne 11 «M3yuenune TKaHeH )KUBOTHBIX)
Opransbl. Cuctemsl opraoB. JlabopatopHas

51 pabota Ne 12 «/3y4eHue opraHos 0.5 https://m.edsoo.ru/
IIBETKOBOT'O PACTCHUS»

52 Onopa Tena opraHU3MOB https://m.edsoo.ru/

53 JIBm>KeHHE OpraHu3MOB https://m.edsoo.ru/

54 [MuTanue opranu3mMoB https://m.edsoo.ru/
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IIutaHue MO3BOHOYHBIX KUBOTHBIX.

55 1 https://m.edsoo.ru/
[TumieBapuTenbHAs CUCTEMa YSIIOBEKA
56 JIpIxaHue OpraHu3MoOB 1 https://m.edsoo.ru/
57 JIpIxaHue MO3BOHOYHBIX KHBOTHBIX U 1 https://m.edsoo.ru/
JeoBeKa
58 TpaHCHOPT BEIIECTB Y OPraHU3MOB 1 https://m.edsoo.ru/
59 KpoBeHocHast cicTeMa Mo3BOHOYHBIX 1 https://m.edsoo.ru/
’KMBOTHBIX M Y€JIOBEKa
60 Beigenenue y opraHu3MoB 1 https://m.edsoo.ru/
61 3amuTa y Opranu3mMoB 1 https://m.edsoo.ru/
62 HiMMyHHas cucTeMa 4eloBeKa 1 https://m.edsoo.ru/
63 Pa3apakuMoCTh ¥ PEryIISInsA Y OPraHUu3MOB 1 https://m.edsoo.ru/
64 ['yMopainbHas perysisiys U SHIOKPHHHAS 1 https://m.edsoo.ru/
CHCTEMA XMBOTHBIX U YEJIOBEKA
65 ®opMbI pa3MHOKEHHSI OPraHU3MOB 1 https://m.edsoo.ru/
66 ITonmoBo€E pasMHOKEHHE https://m.edsoo.ru/
67 Meiio3 https://m.edsoo.ru/
I'amerorene3. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTtopHast pabota Ne 1 05 https://m.edsoo.ru/
13 «M3y4eHue cTpoeHHs MOJOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpErapaTax»
69 WHauBHIyaIbHOE Pa3BUTHE OPTaHU3MOB — 1 https://m.edsoo.ru/
OHTOTEHE3
70 SaKIaia Oprarion H TKAHCH i3 1 https://m.edsoo.ru/
3apO/IBIIIEBBIX JINCTKOB
Poct u pasButue xxuBoTHBIX. JlabopaTopHas
71 pabora Ne 14 «BBISIBJ;IGHI/IC IIPU3HAKOB 1 05 htts://m.edso0.ru/
CXOJICTBA 3apOJIBIIICH MO3BOHOYHBIX
KHUBOTHBIX)
72 PasMHOXeHME ¥ Pa3sBUTHE PACTCHHMIA. 1 0.5 https://m.edsoo.ru/
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JlaGoparophas padora Ne 15 «CtpoeHue
OpPraHOB Pa3MHOMKEHHS BBICIINX PACTCHHIY

I/ICTOpI/IH CTAaHOBJICHHUA U PA3BUTUA TCHETUKU

73 1 https://m.edsoo.ru/
KaK HayK{
OcHOBHBIC ITOHATHS H CHMBOJIBI TCHETHKH.

74 JlabopatopHas padota Ne 16 «/Ipo3oduna 1 0.5 https://m.edsoo.ru/
KaK OOBEKT T€HETUUECKHUX UCCIIEOBAHUID
3aKOHOMEPHOCTH HACJII0BAHHS IPU3HAKOB.
MoHoruOpuIHOE CKpEIUBaHHE.

75 [MpakTudeckas padora Ne 4 "M3yuenue 1 0.5 https://m.edsoo.ru/
PE3yJIbTaTOB MOHOTHOPHIHOTO CKPETIIBAHHS
y npo3o¢ b

76 LluTonornveckre OCHOBBI MOHOTHOPHUIHOTO 1 https://m.edsoo.ru/
CKpCIUBAHUSI

77 AHanusupyroriee ckpenuanue. Hemoimnoe 1 httos://m.edso0.ru/
JTOMHHHUPOBAHHE
JurubpuaHoe ckpemuBanue. [Ipakruaeckas

78 pabota Ne 5 «/3y4eHne pe3ynbTaToB 1 0.5 https://m.edsoo.ru/
JUTHOPUTHOTO CKPEIIMBAHUS Y APO30(PHITBDY

79 LluTonornveckre OCHOBBI TUTHOPUIHOTO 1 https://m.edsoo.ru/
CKpeIBAHUS

80 CueruieHHOE HacJieJOBaHUE TIPU3HAKOB 1 https://m.edsoo.ru/

81 XpOoMOCOMHas TEOpHsI HACIEICTBEHHOCTH 1 https://m.edsoo.ru/

82 I'eneruka moia 1 https://m.edsoo.ru/

83 I'eHoTHn Kak 1ieJI0CTHAS CUCTEMA 1 https://m.edsoo.ru/

84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHA PACTEHUII, 1 https://m.edso0.ru/
’KMBOTHBIX M Y€JIOBEKa

85 N3meHunBOCTh pU3HAKOB. Bubl 1 htts://m.edsoo.ru/
U3MECHYHUBOCTH

86 MonupukannoHHass U3MEHYHUBOCTh 1 https://m.edsoo.ru/
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87

88

89

90

BapI/IaLII/IOHHI:Jﬁ pAa U BapuallMOHHAs KpuBas.

Jlaboparophas padora Ne 17 «Mccrnenoanue
3aKOHOMEPHOCTEH MOIUGMUKAITMOHHOM
n3MeH4YnBoCTH. [locTpoeHne BapralioOHHOTO
psa v BapualMoOHHON KPUBOM»
I'enoTHIIMUEeCKast N3MEHIHBOCTD.
KoMOuHaTHBHAS N3MEHUYNBOCTh
MyTtanuonHas u3MeHYMBOCTb. [IpakTrueckas
pabota Ne 6 «MyTtanuu y aApo30oQuisl (Ha
TOTOBBIX MHKPOTIpENapaTax)»

3aKOHOMEPHOCTH MYTALIOHHOTO TIpOIIecca.
ONUTeHETHKA U SITUT€HOMUKA

0.5

0.5

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

91

I'enetnka yenoseka. [Ipaktuueckas pabota
«CocTaBJieHUE B aHATTN3 POJOCIOBHON

05

https://m.edsoo.ru/

92

MeTtoabl METUITMHCKOU I'e€HETUKH

https://m.edsoo.ru/

93

3HaueHne MeIUIIMHCKOI T€HETUKH B
MPEIOTBPAIICHUH U JICYSHUH TeHETHUECKIX
3a00JIEBaHNN YeI0OBEKA

https://m.edsoo.ru/

94

OCHOBHBIE TTOHSATUS CENEKIINH.
JlaGopartophas padora Ne 18 «M3yuenue
COPTOB KYJIBTYPHBIX PACTEHHI M IOPOJT
JIOMAIITHUX JKUBOTHBIX)»

0.5

https://m.edsoo.ru/

95

96

97

MeToibl CeNeKIIMOHHON paboTHI.
JlaGopartopnas pabora Nel9 «M3yuenue
METOJIOB CEJIEKIIUH PACTEHUI»
JlocTrKeHNs CeNeKIUN PACTEHUN U
KUBOTHBIX. [IpakTdeckas pabota Ne 7
«IIpuBuBKa pacTeHuI»

CoxpaHeHue, H3yUeHUE U HCIIOJIb30BaHUE
IeHETHUYECKUX PECYPCOB

05

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

98

BuoTtexHomorus Kak HayKa U OTpacib

0.5

https://m.edsoo.ru/
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npousBoAcTBa. [IpakTuueckas padota Ne 8
«UzyueHne 00bEKTOB OMOTEXHOIOTUI

99 [TpomMexyTOYHas ATTECTALHSL. 1 https://m.edsoo.ru/
OcCHOBHBIE HAIPaBJICHUS CHHTETHYECKON

100 onomorun. XpoOMOCOMHAs M T€HHAs 1 https://m.edsoo.ru/
HHKEHEPHUS

101 Menumnuackue OMOTEXHOIOTUN 1 https://m.edsoo.ru/

102 PesepBHbIii ypoK. HOBTE)peHI/Ie, 00o0IIeHHE, 1 https://m.edsoo.ru/
CHCTEMAaTH3aIMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Jlara nudpoBLIe
Nen/m | Tema ypoka Kontpoabnbie IIpakTunyeckue bp
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 OpomononHas teopust Y. Jlapsuna 1 https://m.edsoo.ru/
2 BxoaHast kOHTpoJIbHAs padorTa. 1 hitps://m.eds00.ru/
JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. https://m.edsoo.ru/
3 Hapsuny. bopr0a 3a cymiecTBoBaHue, 1
€CTECTBEHHBII U HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1 https://m.edsoo.ru/
3BOJIIOLIMU
5 DTanbl H3BOIIOIMOHHOTrO MpoLecca: 1 https://m.edsoo.ru/
MHUKPOIBOJIONHUS U MAKPOIBOIOLIHS
6 [Tonmynsiuus — 3neMeHTapHasi eIMHHLA 1 https://m.edsoo.ru/
3BOJIIOLIMU
3aKOH reHETUYECKOro paBHOBecus JIk. https://m.edsoo.ru/
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHHE U3MEHUYUBOCTH Y '
0co0el OHOT'O BHA)
8 DneMeHTapHbIe GaKTOPHI IBOITIOIUN 1 hitps://m.eds00.ru/
9 OS¢ ekt ocnoBarens. dpdexr 1 https://m.edsoo.ru/
OYTBLIIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30aumuu nomyssimii: 1 https://m.edsoo.ru/

reorpaduyeckas, OnoJIorundecKas
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EcrecTBeHHBII 0TOOp — HANPaBISAIOMINN

https://m.edsoo.ru/

11
(bakTop IBOIIOLNH
12 Tonogoii 0T60p https://m.edsoo.ru/
[Ipucrnoco0aeHHOCTh OPraHU3MOB KaK https://m.edsoo.ru/
13 pe3ynbTaT MUKposBoonuy. JlabopaTtopHas 05
pabota «M3yuenue apoMop(ho30B u '
WJINO0AIANTAUI Y PACTEHUN U JKUBOTHBIX)
[Tpumepsl npucnocodIeHU Y OpraHu3MoB: https://m.edsoo.ru/
Mopdonoruueckue, GU3NOIOTHYECKUE,
14 OMOXMMHYECKHE, TOBEIEHYECKUE. 05
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHU3MOB U UX OTHOCUTENIbHAS
11eTIECO00PA3ZHOCTH
Bun, ero Kpurepuu U CTpyKTypa. https://m.edsoo.ru/
15 JlaGopatopnas pabora «CpaBHEHHE BUI0B 0.5
10 MOP(OJOTUIECKOMY KPUTEPHIO»
16 CTpykTypa Bia https://m.edsoo.ru/
17 Bunoo6pa3oBanue kak pe3ynbTar https://m.edsoo.ru/
MHUKPO3BOJIOLUU
18 CBs13b MUKPOIBOJIIOIMH U SITUAEMUOJIOTHH hitps://m.edsoo.ru/
19 Makpossomonus. [laneonronornyeckue https://m.edso0.ru/
METO/Ibl U3yUYEHHS 3BOTIOLUN
20 buoreorpaduueckre MeTOIbI H3yUCHUS https://m.edsoo.ru/
ABOJIIOLIMU
21 OMOPHOJIOTHUECKUE U CPABHUTEIBHO- https://m.edsoo.ru/

Mopdonoruueckre MeTo1bl U3y4eHHs
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9BOJJIOINH

MounekynsipHO-TeHETHUECKHE,

https://m.edsoo.ru/

22 OMOXMMHUYECKHE U MAaTeMaTHUECKUe
METO/]Ibl U3yUYEHHS 3BOIIOLUU

23 OO61re 3aKOHOMEPHOCTH BOJIOIUA https://m.edsoo.ru/

24 AnantuBHas paguanus. HepaBHOMEpHOCTD https://m.edsoo.ru/
TEMIIOB HBOJIOLUH

o5 HayuHble runoressl NporucxXoxKACHUS https://m.edsoo.ru/
KU3HU Ha 3emiie

26 JloHay4yHble PEACTaBICHUS O 3aPOKIACHUN https://m.edsoo.ru/
KHU3HU

97 OcHOBHBIE 3Tallbl HEOPraHN4YECKON https://m.edso0.ru/
IBOJIIOLIMH

28 ['umoTe3sl 3apoKACHNUS )KU3HA https://m.edsoo.ru/
HcTopus 3eMiau 1 METOMIBI €€ N3YUECHHUS. https://m.edsoo.ru/

29 JlaGopatopHnas pabora «3yuenue u 05
OINHMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHble dTalbl OpraHn4eckoin https://m.edso0.ru/
IBOJIIOLIMH

31 DBOJIONHS SYKAPHOT https://m.edsoo.ru/
OCHOBHBIE ATAIIbI YBOJIIOUHU https://m.edsoo.ru/

39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «3ydeHue ocobeHHOCTEM '
CTPOEHUS PaCTEHUH Pa3HBIX OTAEIOBY»

33 OCHOBHBIE 3TaIbl HBOJIOIIH KUBOTHOTO hitps://m.edsoo.ru/
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Mupa

9BOJ’IIOI_[I/15[ JKNBOTHBIX. HpaKTI/ILIeCKaH

https://m.edsoo.ru/

34 paborta «3ydenne ocoOeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX )KUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMie Mo 3pam 1 https://m.edsoo.ru/
nepuoam

36 MaccoBble BBIMUPAHHS — DKOJIOTHYECKUE https://m.edsoo0.ru/
KPHU3HCHI MPOILIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KPU3HC, €r0 https://m.edsoo0.ru/
0COOEHHOCTH

38 CoBpeMeHHas cucteMa OpraHu4ecKoro https://m.edsoo.ru/
MPOLILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI https://m.edsoo0.ru/
OpPraHHU3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe https://m.eds00.ru/

a1 PazButue npencrasnenuii o https://m.edsoo.ru/
IIPOUCXOXKACHUN YEIIOBEKA
Mecro denoBeka B CHCTEME OPraHUYECKOTO https://m.edsoo0.ru/

42 mupa. Jlaboparopnas padora «M3ydenue 05
0CcOOEHHOCTEH CTPOECHHUS CKelleTa YelloBeKa, '
CBSI3aHHBIX C TMPSIMOXOXKIACHUEM

43 JIBM>KyIIMe CUJIbl aHTPOTIOTeHe3a https://m.edsoo.ru/

44 CooTHolleHrne OUOIOTHYECKUX U https://m.edsoo.ru/
COLIMAJIbHBIX ()aKTOPOB B AHTPOIIOT€HE3E

45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3A hitps://m.edsoo.ru/
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https://m.edsoo.ru/

46 [TaneoreHeTrka u mMaaeoreHOMHUKA
47 DBOJIIOLMS COBPEMEHHOT'O YEJIOBEKA hitps://m.edsoo.ru/
UYenoseueckue packl. [IpakTudeckas padbora https://m.edsoo.ru/
48 «M3y4eHne 3KOJIOTHYECKUX alarTalni 0.5
YeJI0BEKa»
49 MexIUCIUTIITMHAPHBIE METOIbI https://m.edsoo.ru/
aHTPOIIOJIOTUI
50 3apoxIeHue U pa3BUTHE KOJIOTHU hitps://m.eds00.ru/
Metonsl skonorun. JlabopaTtopHast paborta https://m.edsoo.ru/
ol «M3y4eHne METOI0B IKOJIOTMYECKUX 0.5
HCCIIE0OBAHUI»
59 3HaueHne SKOIOTMUESCKUX 3HAHUH I https://m.edsoo.ru/
4eJIoBeKa
53 Okonorndyeckue GaKTopsl https://m.edsoo.ru/
Abunornueckue pakropbl. CBEeT Kak https://m.edsoo0.ru/
54 sKosornueckuit ¢pakrop. JlaboparopHas 05
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI '
OpPraHU3MOB K BJIMSIHUIO CBETa»
Abuortnueckue Gaxktopsl. Temneparypa Kak https://m.edso0.ru/
55 sKosornueckuii paxrop. JlaboparopHas 05
pabota «BpIsiBIEeHNE TPUCTIOCOOIEHUI '
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPhI»
Abunornueckue GpakTopsl. BiaxkHocTh Kak https://m.edso0.ru/
56 sKosioruueckuit gpaxrop. JlaboparopHas 05

pabota «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»
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o7 Cpenpl 0OuTaHUs OPraHU3MOB
58 Bbuonornveckue puTMbl https://m.eds00.ru/
59 JKuznennbie GopMbl OpraHU3MOB https://m.eds00.ru/
60 buotnueckue GpakTops https://m.eds00.ru/

3HaueHre OMOTUYECKUX B3aHMMOICHCTBHI https://m.edso0.ru/
61 JUIS CYILIECTBOBAHUSI OPIaHU3MOB B CpeJie

oOuTaHus
62 DKOJIOTMYECKUE XAPAKTEPUCTUKHI https://m.edsoo.ru/

OIS H

OcCHOBHBIE IOKA3aTENN MOMYJISALNHN: https://m.edsoo.ru/
63 YHUCIEHHOCTD, INIOTHOCTh, BO3PAcTHAs U

MOJIOBAsi CTPYKTYpa

OcHOBHBbIE TIOKa3aTeNIN MOMYJISALIHNN: https://m.edsoo.ru/
64 POKIAEMOCTB, IPUPOCT, TEMII POCTA,

CMEPTHOCTb, MUTPALIUN
65 DKonorudeckas CTpyKTypa HOMyJIAIHH https://m.edsoo.ru/
66 JluHaMuKa TOMYISIUN U €€ PeryIIsius https://m.edso0.ru/
67 KpuBsle pocTa YUCIEHHOCTH MOMYJIALNN. https://m.edsoo.ru/

KpuBbie BBDKUBaHUS

Dkonoruyeckas HuIa Bujaa. JlabopaTopHas https://m.edsoo.ru/
68 pabota «IIpucmocoOaeHus CeMsH pacTeHUN 0.5

K pacceieHuIo»
69 Bun kak cucrema nomynsiui https://m.edsoo.ru/
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3aKOHOMEPHOCTHU MOBEJICHUS U MUTPALINI

https://m.edsoo.ru/

70
KUBOTHBIX
71 Coo011ecTBO OpraHu3MoB — OUOIICHO3 https://m.edsoo.ru/
72 DKocucTemMa Kak OTKpbITasi cucTeMa https://m.edsoo.ru/
73 KpyroBopor BelecTB 1 NOTOK SHEPTUH B https://m.edsoo0.ru/
IKOCHCTEME
74 OcHOBHBIE TOKA3aTENN IKOCUCTEMBI https://m.edsoo.ru/
75 DKOJIOTUYECKUE MUPAMUIBI https://m.edsoo.ru/
76 N3menenus coob11ecTB — CyKIIECCUU https://m.edsoo.ru/
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI https://m.edso0.ru/
03ep M peK. DKOCUCTEMBI MOpEil 1 OKEaHOB
78 IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI https://m.edsoo.ru/
TYHJp, JIECOB, CTETEH, MyCThIHb
79 AHTPONIOT€HHBIE 3KOCUCTEMBI https://m.edsoo.ru/
80 Ypb6oskocucremsl. [IpakTuueckas pabora 05 https://m.edsoo.ru/
«M3ydenue u onrcaHue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS https://m.edsoo.ru/
81 OCHOBHBIX B3aUMOJICHCTBHUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpPsI3HEHUN https://m.edso0.ru/
82 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
HKOCUCTEMHOM YPOBHSIX
83 buocdepa — obmierutanerapaast 0601049Ka hitps://m.edsoo.ru/
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3emin

https://m.edsoo.ru/

84 Yuenne B. . Bepraackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS https://m.edsoo.ru/
ouocdepsl

86 KpyroBopotsl BemecTs u https://m.edsoo.ru/
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OuOochepsl. OCHOBHBIE https://m.edsoo.ru/
OMOMBI CyIIN

88 YcToiiuuBoCcTh OMochepsl https://m.eds00.ru/

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI https://m.eds00.ru/

90 BoszeiicTBue yenoseka Ha Guochepy https://m.edsoo.ru/

01 AHTpPONIOT€HHOE BO3JEHCTBUE Ha https://m.edsoo.ru/
pPaCTUTENbHBIN U )KUBOTHBIM MU

92 OxXpaHa PUPO/IBL https://m.edsoo.ru/

93 OcCHOBHbIE PUHIUIIBI YCTOHYUBOTO https://m.edsoo0.ru/
pa3BUTHSA YEJIOBEUYECTBA U PUPOIBI
PanyoHansHOE IPUPOAOIIONIB30BaHUE U https://m.edso0.ru/

94 COXpaHEHHE OMOJIOTUYECKOTO
pasHooOpa3us 3emMiu

95 O6061meHne o TeMe «MUKpPOIBOIIOLUS U https://m.edsoo.ru/
€€ pe3yabTaThD)

96 O6061eHne o Teme «MaKkpo3BOIIOIUS U https://m.edsoo.ru/
€€ pe3ynbTaThl»

97 O606mmenue o Teme «I[IpoucxoxaeHue u https://m.edsoo.ru/

pa3BUTHE )XKU3HU Ha 3eMiie)
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98 O606menue o teme «l[IpoucxoxaeHue 1 https://m.edsoo.ru/
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o006menne o Teme «IKOJIOTHs — HayKa O 1 https://m.edsoo.ru/
B3aMMOOTHOUICHUSAX OPTaHU3MOB

100 [IpomexxyTounas pabora. 1 https://m.edsoo.ru/

101 O6o6menne o Teme «OpraHu3mMbl ¥ cpena 1 https://m.edsoo.ru/
oOUTaHUS»

102 O6o06menne no Teme «brocdepa — 1 https://m.edsoo.ru/
rJ100a7IbHask IKOCUCTEMA

OBLIEE KOJIMYECTBO YACOB I1O0
. 102 7.5

[MTPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

buonorus. 11 knacc. Yrnyonéuusriii yposens. [laceunuk B.B., Kamenckuii A.A., PyoroB A.M. u np. /Tlox pen. [laceunuka B.B.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Taceunuk B.B. lIIsenos I'. I'. O6masg 6uonorus. 10-11 kimaccel. Meroanyeckoe mocoOue.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru

https://m.edsoo.ru.






