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HOSACHUTEJBHASA 3AIINCKA

[IporpamMma no yueGHOMY TipeaMeTy «buonorus» Ha ypoBHE cpenHero oluiero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanpHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit Deaepamumy, DI'OC COO, Konnenmum
npenojaBanus yaeoHoro npeameta « buosorus» 1 OCHOBHBIX MOJIOXKEHUM (peepanbHOM paboueil mporpaMMbl BOCIIUTaHUS.

Cornacao mnonoxenussim OI'OC COO mnpoduiibHble ydeOHbIE MPEAMETHI, HU3ydyaeMble Ha YIIIyOJIEHHOM YpPOBHE,
SABJISIOTCS criocoOoM auddepeHimanun 00ydyeHHs Ha YpOBHE CpeaHero ooOiiero o0pa3oBaHUs M MPHU3BaHBI OOECIIEYUTH
MIPEEMCTBEHHOCTh MEKy OCHOBHBIM OOIIMM, CPETHUM OOIIHMM, CPETHUM TpOo(eCCHOHATBLHBIM U BBICIITUM 00pa3oBaHueM. B
TO JK€ BpeMS KaXAbIH W3 O3TUX YYCOHBIX MPEAMETOB JOJDKEH OBITh OPHUEHTHPOBAH HA TPHUOPHUTETHOE pEIICHUE
o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX W PAa3BUBAIOIIMX 3a/lad, CBS3aHHBIX C MpodOpHUECHTAMEH OOydalIuxcsa Hu
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHMSI, CBSI3aHHOTO ¢ OMOJOTHEH, MEIUIIMHON, YKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebHOMY mpeamery «buonorus» naéT MpeACTaBIEHHUE O e M 3aJadax H3ydeHUs y4eOHOTO
npenmMera «bronorus» Ha yriyonéHHOM ypOBHE, OmpeessieT 00s3aTenbHoe (MHBAPHAHTHOE) IPEIMETHOE COEpKAHUE, €TO
CTPYKTYpPUpPOBAHHE MO pa3zjieliaM M TemaM, paclpeleieHHue Mo KiaccaM, PEKOMEHIYeT IOCIeJOBATEIIbHOCTh H3yUYCHUS
y4eOHOTr0 MaTepuaia ¢ YYETOM MEXMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTUKHA Y4EOHOTO MpOoIlecca, BO3PAaCTHBIX
ocoOeHHOCTeN oOyuaronuxcs. B nporpamme mo 6MOJIOrMM peaan3oBaH MPUHIIUI MPEEMCTBEHHOCTH C U3yYEHUEM OHOJIOTHHU
HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Onaromapss 4eMy MPOCMATPUBAETCS HAMNpPaBIEHHOCTh Ha TOCIEAyloliee
pa3BuUTHE OWOJOTHYECKUX 3HAHWUW, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI,
HKOJIOTUYECKOTO MBIIIUICHUS, TMPEACTABICHUN O 3JI0pOBOM 00pa3e >KH3HU, HAa BOCHUTAHUE OEPEKHOTO OTHOIIEHUS K
OKpYXarole npupoaHor cpene. B mporpamme mo OHMONOTHMM TakKe MOKa3aHbl BO3MOXXHOCTH Yy4e€OHOTO MpeaMera
«buonorus» B peanuzauuu tpedoBaHuii GPI'OC COO Kk muaHUPYEeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM
pe3ynpTaTaM oOydeHHus U B (OPMHUPOBAHUM OCHOBHBIX BUIOB Y4eOHO-TIO3HABATEIHLHOW NEATEIHHOCTH OOYUYAIOIIUXCS TI0
OCBOEGHHUIO COJIEpKaHUsl OMOJIOTHUYECKOro 00pa3oBaHuUs Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHus 3aBepIIacT OMOJOTUYECKOe 00pa30BaHUE B
IKOJIC U OPUEHTUPOBAH Ha PaCHIMpPEHUE U YIIIyOJieHne 3HAaHNH 00yJaroImnXCsl O )KUBOW MPUPOJIE, OCHOBAX MOJEKYJISIPHOU U



KJIETOYHOM OMOJIOrHH, SMOPUOJIOTHHN U OMOJIOTHH Pa3BUTHS, T€HETUKH, CEICKIIMU, OMOTEXHOIOTUH, IBOIOIMOHHOTO YUEHUS
Y DKOJIOTUH.

N3yuyenue yueOHoro npeamera «bronaorus» Ha yriry0JICHHOM YPOBHE OPUEHTHPOBAHO HAa MOATOTOBKY OOy4arolIuxcs K
MOCJIEYIONIEMY TOJYyYEeHUIO OHOJIOTUYECKOrOo O0pa3oBaHUsl B By3aX M OpPraHU3AlMSIX CpeaHEro MnpogecCHuOHaIbHOIO
oOpa3zoBanusi. OCHOBY €ro coJepKaHHUsl COCTaBJIIET CHUCTeMa OHOJIOTMUYECKUX 3HAHUM, MOJYYEHHBIX MPU HU3YYCHHUH
0Oy4aroIIMMUCS COOTBETCTBYIOIIMX CUCTEMaTHYECKUX Pa3esioB OMOJIOTMU HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus, B
10-11 xmaccax 3TH 3HAHUS MOJYYalOT pa3BUTHE. TakK, pacHIMpeHbl W YIIIyOJieHbl OMONOTHYECKHE 3HAHHUS O PAaCTEHUSX,
KUBOTHBIX, I'pubax, OaKTEepHUsX, OPraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KM3HHU, JOMOJHUTEIBHO BKIIOYEHBI
OMOJIOTUYECKHUE CBEJCHUS MPUKIAJHOTO M MOUCKOBOTO XapakTepa, KOTOPbIe MOXKHO HCIIOJBb30BaTh KaK OPUEHTUPHI IS
nocieaywoero BeiOopa mnpodeccun. Bo3mokHa Takke HMHTErpanus OHOJIOTMYECKMX 3HAHUHM C COOTBETCTBYIOUIMMHU
3HAHUSAMHM, OJYYCHHBIMU 00YUYAIOIIUMUCS NPU U3yUYCHUH (QU3UKH, XUMUH, Treorpaduy U MaTEMaTHUKHU.

Crpyktypa mporpaMMbl mo ydeOHOMY mpeamety "buomorus" oTpakaeT CHUCTEMHO-YPOBHEBBIH M SBOJIOIIMOHHBIM
MOAXO0/bI K M3y4eHuto Ononoruu. CorinacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl ’KUBBIX CHCTEM
pPa3HOr0 ypOBHSI OpraHU3alliy, HBOJIIOLIMKA OPraHMYECKOTO MHpa Ha 3emile, COXpaHEHHs OMOJOTHYECKOro pa3zHooOpaszus
maHeTel. Tak, B 10 kiacce W3ydarOTCsi OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUU U OUOJIOTHH
Pa3BUTHS, TECHETUKHU U CEJIEKIINMH, OMOTEXHOJOTUHA U CUHTETUYECKOM OMOJIOTUH, aKTYaTU3UPYIOTCS 3HAHUSI O0Y4arOIINXCS 110
O0O0TaHUKe, 300JI0TUH, AHATOMUH, (pu3nosiorun yenoBeka. B 11 kinacce nzydarorcs 3BOJIOLMOHHOE YUYEHHUE, OCHOBBI IKOJIOTHH
1 ydeHue o ouocdepe.

VYyebnsiii npeamet «buosorusy npu3BaH 00ECIEYUTh OCBOCHHE OOYYAIOIIMMUCS OMOJIOTMYECKUX TEOPH U 3aKOHOB,
WJIeW, IPUHLIUIOB U IIPABUII, JICKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, 3HAHUN O CTPOCHUH,
MHOT000pa3u W OCOOEHHOCTSX KJIETKH, OpPraHu3Ma, MOMYJALHMH, OMOLIEHO3a, 3KOCUCTEMBI, O BBIJIAIOMIMXCA HAYYHBIX
JOCTHXKEHHUSIX, COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH, TPUKIAAHBIX acleKTaXx OMOJOrnYecKux 3HaHui. s pa3Butus u
MoIep KaHusl MHTepeca OO0ydaroImmXxcs K OMOJOTUU Hapsy CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO MaTepuaja B
CoJiepKaHUM MPOTrpaMMBbl TI0 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHSI UM Pa3BUTHS TOW WU HWHOU
o0nacTu OHMOJIOTMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyO€KHbIX YYEHBIX B PpEIICHHE BAXKHEHIIMX OHOJIOTMYECKUX H
AKOJIOTHYECKUX MTPOOJIEM.



Lenps u3ydenus: yueOHoro npenmera «buonorus» Ha yriyOiaEéHHOM ypOBHE — OBJIaJIEHUE OOYYAIOIIMMUCS 3HAHUSAMHU O
CTPYKTYPHO-(DYHKITMOHAIEHON OpraHW3alMy >KUBBIX CHCTEM PA3HOTO paHTa M MPHOOPETCHHE YMEHHM HCIOJIb30BaTh J3TH
3HaHWUSA B (JOPMHUPOBAHUU MHTEpPEca K ONpeneneéHHON 00acTu mpoecCHOHAbHON NeITeTbHOCTH, CBI3aHHON C OMOJIOTHEMH,
WIH K BEIOOPY yueOHOTO 3aBeACHHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYEeCKOro 00pa3oBaHusl.

JlocTikeHue 1enu u3ydeHusi yueOHoro npeamera «buosnorus» Ha yriiy0JIEHHOM YpOBHE 00€CIeuHBaeTCsl PEIICHUEM
CJIEIYIOLIUX 3a/a4:

OCBOEHHE OOYYArOUIMMUCS CUCTEMbl OMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHUAX, KOHIICIIIHUSX,
TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBUJIaX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHHHU, MHOTOOOPa3uu M OCOOEHHOCTSX OMOJIOTMYECKHX CHUCTeM (KJIeTKa, OpraHu3M, MOIYJISIus, BUA, OMOr€OIeHO3,
ouocdepa); 0 BHIIAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHUE OOYYaloImMXCsl C METOJaMH TO3HAaHMS JKUBOW MPHUPOJBI: HUCCIAEAOBATEILCKUMU METOJAMU
OMOJIOTHYECKUX HAYK (MOJICKYJISIPHOW U KJIETOYHOU OMOJIOTHUHU, SMOPUOJIOTUM U OMOJIOTUHU Pa3BUTHUSI, TEHETUKHU U CEJICKIIUH,
OMOTEXHOJIOTUM W CHUHTETUYECKOW OMOJIOTHM, MAJICOHTOJOTMH, HKOJOTHUH); METOJaMH CaMOCTOSITEILHOTO MPOBEACHUS
OMOJIOTUYECKUX UCCIIEIOBAHUN B TAOOPATOPUU U B MIpUPO/Ie (HAOII0/IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHUE OOYYAIOIMMUCS YMEHUSIMHU: CAMOCTOSTENIbHO HAXOUTh, aHATU3UPOBATh U UCIOJIb30BaTh OMOJOTUYECKYIO
nH(pOpMaIINIO; MOJb30BATHCSI OUOJOTMUYECKON TEPMHUHOJIOTHEH W CHMBOJIUKOM; yCTaHABIMBAaTh CBS3b MEXKY pPa3BUTHEM
OMOJIOTUU U COLMAIBHO-KOHOMUYECKUMH U JKOJIOTMYECKUMH TTPoOJIeMaMH YeJI0BEUYECTBA; OLICHUBATH MOCJIEICTBUSL CBOEH
JESTEIPHOCTH MO OTHOIIECHUIO K OKPY)KAIoIIeH MPUPOTHON cpenie, COOCTBEHHOMY 370POBBIO U 3JI0POBBIO OKPYKAFOIIMX
Joj1ei; 000CHOBBIBATh U COOJTIOAATH MEPhl MPOMUIAKTUKN UHPEKIIMOHHBIX 3a00JIEBaHUA, TIPAaBUIIa TIOBEICHHS B IPUPOJIC U
obecrieueHns 0€30MaCHOCTH COOCTBEHHOM >KM3HENEATEILHOCTH B UPE3BBIYANHBIX CUTYyAIUSX MPUPOIHOTO M TEXHOTEHHOTO
XapakTepa; XxapakTepu30BaTh COBPEMEHHbIC HAyUYHbIE OTKPHITUS B 00JaCTH OMOJIOTHY;

pa3BUTHE Yy O0YYAIOMMNXCSI MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE 3HAKOMCTBA C BBIIAIOITUMUCS
OTKPBITUSIMA ¥ COBPEMEHHBIMH HCCJICIOBAHUSAMH B OHOJIOTHH, peIIaeMbIMU €I TMpoOJieMaMH, METOAO0JOoTHEH
OMOJIOTUYECKOTO UCCIIEIOBAHUS, TPOBENCHUS SKCIEPUMEHTAIBHBIX WCCIICIOBAHUM, PEIICHUS OWOJOTUYECKHX 3ajad,
MOJEJIUPOBAHUS OMOJIOTUYECKUX 0OBEKTOB U MPOIECCOB;



BOCIIMTAHUE Y OOYyYaroIMXCsl LIEHHOCTHOI'O OTHOILIEHUS K UBOW IPUPOJE B LEIOM U K OTAENIBHBIM €€ 00bEeKTaM U
ABIEHUSAM; (DOpPMHpOBAHHE DSKOJOTHYECKOW, T€HETUYECKOM TIpaMOTHOCTH, OOIIeH KyIbTyphl TOBEACHHUS B MPUPO/IE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuodpeTeHre O00YyYaIOIUMUCA KOMIIETEHTHOCTH B PALlMOHAJIBHOM IPUPOAOIOJIB30BAHUU (COOJIIO/IEHNE TPaBUII
IOBEJICHUSI B MPUPOJE, OXpaHbl BUIOB, DKOCUCTEM, OHOC(EpBI), COXPAaHEHHMH COOCTBEHHOTO 3/0pPOBbSI U 370POBbS
OKpY>KaIOIIUX JroAel (CoOMoaeHUsT Mep NMPOPMIAKTUKN 3a00JeBaHuM, o0ecrieueHne 0e30acCHOCTH KU3HEIESITEIbHOCTH B
YpEe3BBIYANHBIX CUTYAIMSIX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUSI OMOJOTHYECKUX 3HAHUN U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3/IaHHE€ YCJIOBUM JUIsI OCO3HAHHOIO BBIOOpa OOYyYarOIIMMMCS HHAWBHUIYaJTbHOM 0OOpa30BaTENbHOM TpPAEKTOPUH,
CHOCOOCTBYIOLIEH MOCIEAYIOMEMY NPOPECCHOHATBHOMY CaMOOIPEACIEHUIO, B COOTBETCTBUM C WHAWBUYaJIbHBIMU
MHTEpEeCcaM U MOTPEOHOCTSIMH PETHOHA.

OO01iee 4yncIO0 4acoB, OTBEJECHHBIX HA U3y4YeHHE OMOJIOTMU Ha YIriyOJEHHOM YpPOBHE CPEIHEro O0ILIero o0pa3zoBaHus,
cocraBisieT 136 yacoB: B 10 kiacce — 68 "acoB (2 4aca B Hezieno), B 11 kimacce — 68 yacoB (2 yaca B HEJIGIIO).

OT160p opraHn3alMOHHBIX (JOPM, METOJOB U CPEACTB OOYUEHHsI OMOJIOTUU OCYLIECTBISIETCS ¢ YUYETOM CHEIU(PUKU €ro
COJEp)KaHUsI U HANpaBICHHOCTH Ha MPOJODKEHHE OWOJIOrMYECKOro 00pa3oBaHUSI B OpraHM3alMsIX CpPEAHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30oBaHuUs.

O0s13aTeNbHBIM YCIOBUEM MTPU O0YyUYEHUH OMOJIOTHH HA YTITyOJIEHHOM YPOBHE SIBJISIETCA MPOBEACHUE JTa00PATOPHBIX U
MPaKTUYECKUX PaboT.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi Kak Hayka

CoBpemenHass OMOJOTHS — KOMILJIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHsA OWOJOTHH. buojornueckue Hayku H
n3ydaeMble UMM Mpo0eMbl. DyH1aMeHTaIbHbIE, MPUKJIAIHBIC U TOMCKOBBIC HAYyYHBIC UCCIICAOBAaHUS B OMOJIOTHH.

3HadeHne 6Woaoruy B OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTuHbBI Mupa. [Ipodeccun, cBsi3aHHBIC C
Ouwomnorueli. 3Ha4YeHWE OWOJOTMM B TPAKTUYECKON JEATEIHPHOCTH YEJIOBEKA: MEAWIIMHE, CEJIBCKOM XO3SHCTBE,
IIPOMBIILIJIEHHOCTH, OXPAaHE IPUPOBI.

Tema 2. 7)KuBble cuCTeMbI U UX U3yYeHHUE

KuBbie cucTeMbl Kak MpeaMeT u3ydeHus Ouosioruu. CBOWMCTBA KMBBIX CHUCTEM: €IUHCTBO XMMHMUYECKOTO COCTaBa,
JIUACKPETHOCTh M  LEIOCTHOCTh, CJOXHOCTb W  YHNOPAJOYECHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpraHU3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aluy >KUBBIX CUCTEM: MOJEKYJIAPHBIM, KJICTOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOIYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OroreorieHoTuueckuii), ouochepusiil. Ilporecchl, mpoucxoasimue B KUBbIX cucreMax. OCHOBHbIE
npu3HaKku kuBoro. Ku3Hb kKak (opma cymiecTBoBaHus Matepuu. Hayku, n3ydaroniue >KMBble CUCTEMbI Ha Pa3HbIX YPOBHIX
OpraHu3alyu.

N3ydenue xuBBIX cucteM. MeTosl Onosiorndeckoi Hayku. Habmonenue, naMepeHue, S3KCIepUMEeHT, CHCTeMaTH3aIlus,
MeTtaaHain3. [IoHsTHE O 3aBUCMMON U HE3aBUCUMOM NepeMeHHoOU. [InannpoBanue skcniepumenta. [loctaHoBka u mpoBepka
runore3. HyneBas rumote3a. [lonsitue BbIOOpKM M €€ JIOCTOBEpHOCTh. Pa3dpoc B Oumosornmueckux naHHbIX. OlleHKa
JOCTOBEPHOCTH TOJIYUYECHHBIX Pe3yJIbTaTOB. [[pUUMHBI HCKAXKEHUS PE3yJIbTATOB AKCIepruMeHTa. [[OHSATHE CTaTUCTUYECKOTO
TECTa.

Tema 3. buoJsiorust KJIeTKku



Knetka — cTpykTypHO-(QyHKIIMOHATbHAS eIuHuIa kuBoro. Mctopus otkpeitus kinetku. Paboter P. I'yka, A. JleBenryka.
Kinerounas reopus (T. LlIBann, M. Illneiinen, P. Bupxo). OcHOBHBIE NOJ0KEHHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoabl MOJIEKYJISIPHOM W KJIETOYHOM OMOJIOTHMHU: MUKPOCKOMNUs, XpomaTtorpadus, 371eKTpodope3, METOJ MEUEHbIX
aToMoB, auddepeHuaIbHoe UEHTPUGYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue QUKCUPOBAHHBIX KIEMOK.
DnexTpoHHas MUKpockonus. Kongoranvuas mukpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

Tema 4. Xumudeckasi OpraHu3anus KJIeTKH

XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTBL. Boaa 1 €€ posib Kak pacTBOPUTENS, pEareHTa,
y4acTHhe B CTPYKTYPUPOBAHHMM KJIETKHU, TEIJIOPEryJsiiud. MuHepanbHble BEllecTBa KIETKHU, UX Ouosiornueckas poib. Poib
KaTUOHOB U aHUOHOB B KIIETKE.

Oprannueckue BenlecTBa KJIETKU. buonorndeckue nonumepsl. benkn. AMUHOKUCIOTHBIN cocTaB 0enKkoB. CTPYKTYpHI
0eskoBOM MoJieKyJsbl. [lepBuuHast CTpykTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTUYHAs, YETBEPTUYHAS CTPYKTYPHI.
Henatypanus. CoiictBa 6enkoB. Knaccudukanus 6enkoB. buonorudeckue hyHkuuu 6eiakoB. [Ipuonsi.

VYrneBoabl. MoHocaxapu/ibl, Iucaxapuabl, OJUrocaxapuabl M mnojucaxapuipl. OOIMH IUIaH CTPOEHUs U (hU3MKO-
XUMHUYECKHE CBOICTBA yIieBo10B. buonornyeckue GyHKIMHN YIIIEBOAOB.

Jlumuasl. 'mapodunsHO-TUApOPOOHBIE cBOMcTBA. Kinaccupukauus nunuaos. Tpuriuuepuasl, Gocoaunuasl, BOCKH,
crepousibl. buonornueckue Qynkuuu nunuaoB. OOMe CBOWCTBA OMOJOTMYECKUX MEMOpAaH — TEKy4eCTh, CIIOCOOHOCThH K
CaM03aMbIKaHHIO, TOTYIIPOHUIIAEMOCTb.

Hyxknennossie kucnotel. JIHK u PHK. Ctpoenne nHyknenHoBbix kuciotT. Hykneoruasl. [IpuHIMT KOMILIEMEHTAPHOCTH.
[TpaBuno Yapradda. Crpykrypa JJHK — nBoitHas cnupans. Mectonaxoxaenue u Ouosnornueckue ¢ynkiuu JIHK. Bugs
PHK. ®ynkuuun PHK B knerke.

Crpoenue wMonekyiasl AT®. Makpospruueckue cBsizu B Mosekyide AT®. buonornueckue ¢ynkuun ATO.
BoccranoBneHHbIe TEPEHOCUNKH, UX (PYHKIIUU B KIIETKE.

JlabopaTropHnasi pa6ora «O0Hapy)eHHE OCIKOB C MOMOIIIbIO KAY€CTBEHHBIX PEAKIIHIN.

JlabopaTopHas padora «/ccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIAEIECHHBIX U3 KIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue u QyHKIHMH KICTKH



Tumnbl KJI€TOK: SyKaproTHUecKas U mpokapuotnyeckas. CTpyKTypHO-(yHKIIMOHATbHbIE 00pa30BaHUs KIETKH.

Crtpoenue npokapuoTnueckoil kinetku. Kinerounas crenka Oakrepuil u apxeil. OcOOEHHOCTH CTPOCHUS TeTepOTPODHOI
1 aBTOTPO(HOI NMPOKAPUOTHUECKUX KIETOK. MECTO U poJib IPOKAPUOT B OMOLIEHO3aX.

CrpoeHue n (pyHKUMOHUPOBAHUE dYKapuoTHUecKOi kieTku. [lnazmaTuueckas memOpana (miasmanemma). CTpyKkTypa
MJ1a3MaTHdeckor MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 TIa3MaTHIeCKyr0 MeMOpaHy: acCuBHbIN (auddy3us, oonerdéHHas
auddysus), akTUBHBIN (TIEpBUYHBIA U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponnniaemocts MmemOpansl. PaboTta HaTpwii-
KaJIUEBOT0 Hacoca. DHAOIMUTO3: MUHOLUTO3, (haronuTo3. Dk301uTo3. Kierounas crenka. CTpykTypa U (yHKIIUU KJIETOUHOM
CTEHKH pacTeHUil, rpuOoB.

[uronna3zma. Lluto3zomns. [utockener. JBukenue nuroruiasmsl. OpraHonasl kieTku. OnHOMEMOpaHHbIE OPraHOUIbI
KJIeTKH: sHAomnasmarudeckas cerb (JIIC), anmapar ['onpmku, JH30COMBI, UX CTpoeHHE M (yHKIMM. B3auMocssa3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJeTKH. CTpOoeHHE TpaHyJSIPHOTO peTukyiayma. Mexanusm nanpasnenus oeakos ¢ IIIC.
CuHre3 pacTBopuMbIX 0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nagkuil (arpanysipHbIN) 3HIOMIIA3MATUYECKUN PETUKYIIYM.
CexpetopHas pyukius annapara ['onsmxu. Moouguxkayus 6enxos 6 annapame I onvoorcu. Copmuposxa 6eikos 6 annapame
T'onvooxrcu. Tpancnopt BelecTB B KieTke. Bakyonun pactutenbHbIX kieTok. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE OPTraHOW[bI KJIETKWA: MHMTOXOHJIPUM, IUIACTUIBL. [Ipoucxooicoenue mumoxouopui u naacmuo.
Cumbuocenez (K.C. Mepeosckosckui, JI. Mapeynuc). Ctpoenne u (yHKIMM MUTOXOHIpUN UM Iwiactui. llepBuuHsle,
BTOPUYHBIEC U CIIOKHBIE MIACTH]II (POTOCUHTEZUPYIOLUIUX IYKAPUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIIACThI BBICHIMX
pacTeHUN.

HememOpanubie opranouasl kiaeTtku CrpoeHue W (QYHKIMM HEMEMOpPAHHBIX OpPraHOMJIOB KIETKH. PuOOCOMBI.
IIpomesxcymounvie ¢unamenmol. MukpopunameHTol. Axkmunogvle Mukpoguiamenmsi. MbIIIEUHbIE KIETKU. AKMuUHOBbIE
KOMNoHeHmbl Hembluleynvlx kiemox. MukpoTpyoouku. Knetounsiil nieHTp. CTpoeHue U IBHKEHHE )KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku 1utorniasmel. Llentpuons. benku, accoyuupoeanmvie ¢ Mukpoguiamenmamu u MUKPOMPYOOUKAMU.
MomopHhvie benxu.

SAnpo. Obonouka siapa, XpoOMaTUH, KapuoIUia3Ma, SIAPBIILIKH, UX CTpOeHHE U PYHKIUU. AnepHblid OEITKOBBIA MaTpPHUKC.
[IpocTpaHcTBEHHOE PacoOIOKEHHE XPOMOCOM B UHTEp(a3zHOM sipe. yxpomamun u eemepoxpomamun. beaku XpoMaTuHa —
TUCTOHBL. JJuHamMuKa s10epHotl 00010uKu 8 Mumo3se. Hoepuwviti mparcnopm.



Knerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapuOT (PaCTUTENbHOMU, )KUBOTHOM, TPUOHOM ).

JlaGopaTopHnas padora «/3yueHne CTpOeHUsI KIETOK Pa3IMYHbIX OPraHU3MOBY.

IpakTnueckasi padora «/3yueHue CBONCTB KICTOUHOM MEMOpaHbBD».

JlaGopaTopHnasi padora «VccrnenoBanue miasMoian3a U JIEMIa3MoIn3a B PACTUTEIIbHBIX KIIETKaX».

IIpakTHyeckas padora «/3yueHne IBHKEHHS LIUTOILIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccumMuisiliusT ¥ AUCCUMUISIUS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOOMEHa BeHIeCTB: aBTOTPO(PHBIA U
reTepoTpodHbINA. YdacTue KUCIopoa B 0OOMEHHBIX Mpolieccax. JHepreTuyeckoe odecreueHue kietku: npespamieHue ATO B
0oOMeHHBIX Tporeccax. @epMEeHTaTUBHBINA XapaKTep peakuil KIeTOYHOro Merabonusma. epMeHThI, UX CTpOEHHUE, CBOMCTBA
n MexaHusM JaeictBus. Kopepmentsl. OTianuns (EepMEHTOB OT HEOPraHMYECKUX KaTalaU3aToOpoB. belKku-akTuBaTtopsl U
OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKUUN OT pa3IMYHBIX (PaKTOPOB.

[lepBuuHBI CUHTE3 OpraHMYECKHX BeLIECTB B KieTke. DoTocuHTe3. AHOKCUCeHHbIU U OKCU2eHMbll homocunmes y
oaxkmeputi. Ceemocobupaiowjue nueMeHmsvl U NUSMEHMbl pPeaKyuoHHo2o yeHmpa. Poib XJIOpOIUIACTOB B Ipoliecce
dotocunre3a. CBeroBas u TemMHOBasi ¢aszpl. Pomoowvixanue, Cz, C, u CAM-muner pomocunmesa. IIpoayKTUBHOCTH
(doTocuHTe3a. BausHue pazauuHbX PakTOpPOB Ha CKOPOCTh (POTOCUHTE3A. 3HAUEHHE (POTOCUHTE3A.

XeMocuHTe3. Pa3HoOOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUUUPYIOIIHE OaKkTepuu, Kelne300aKTepuu,
cepobaKkTepuu, BOJOPOAHbIE OaKTepuH. 3HAaU€HHE XEMOCUHTE3a.

AHaspoOHble opranu3mbl. Bunbl Oposkenus. [IpoaykTel OpoXeHUS M HUX HCIOJIH30BAHHME YEIOBEKOM. AHA’pPOOHBIC
MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YIUTENN OOJIE3HE.

AspoOHbIE OpraHu3Mbl. JTarbl 3HepreTuyeckoro ooOmena. IloaroToButenbHbIN 3Tamn. ['IMKONIN3 — OECKUCIOPOAHOE
pacuIenIEHUE TIIFOKO3bI.

buonoruueckoe okucieHUe, U KIETOYHOE JIbIXaHue. Pojib MUTOXOHJpUI B mpoleccax OMOJOTHYECKOTO OKUCIICHHUS.
Huknnyeckue peakuuu. OkucnuTensHoe dhochopunupoBanue. Iuepeus memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmaszvl. llpeumyiiecTBa a’poOHOro TMyTH OOMEHA BEIIECTB TNEped aHa’POOHBIM.
D¢ DHeKTUBHOCTH IHEPTeTUUECKOTO OOMEHA.

JlabopaTropHasi pa6ora «/3ydeHue KaTaauTHIECKON aKTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMIIIa3bl UITU KaTajasbl)y.



JlabopaTopnass padora «/3yueHue QepMEHTATUBHOTO pACHICTUICHUS TEPOKCHAAa BOJAOPOJA B PACTUTENBHBIX H
KUBOTHBIX KJIETKAX).

Jlaboparopnasi pa6ora «CpaBHeHHE MPOIECCOB (POTOCUHTE3a U XEMOCUHTE3A.

JlaboparopHnasi pa6otra «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacaeacrBenHass uHGopManus U peajin3anus eé B KIeTKe

Peakumn matpudHoro cunresa. [IpyHIMI KOMIUIEMEHTApHOCTH B PEAKLIMSIX MATPUYHOIO CHHTe3a. Peanmsanus
HacyeacTBeHHOW nHpopmanuu. ['eneTndyeckuil koa, ero cBoictBa. Tpaunckpunius — marpuunbiii cuate3 PHK. [Tpunimmns
TPAHCKPUNLMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAIIIENBHOCTh, ACUMMETPUYHOCTh. Co3spesanue mampuynvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancmauuss u e€ »tanbl. Ywactue TpaHcnopTHeix PHK B OunocuHTte3e Oenka. YcioBus OuocuHTe3a Oelika.
KoaupoBanue amuHOKUCHOT. Posib pubocoM B OMocHHTE3€ OeliKa.

Bupycbl — HekneTouHble (QOpMBbI KHM3HM M OOJMraTHele mapa3uTbl. CTpo€HHE NPOCTBIX U CJIOKHBIX BHPYCOB,
petpoBupycoB, OaktepuodaroB. Kuszneuwnwiti yuxn JHK-codepowcawux eupycos, PHK-codepacawux eupycos,
baxmepuogacos. Obpammuas mpancKpunyus, pegepmasa, UHmezpasd.

Bupycurpie 3aboneBanusi d4enoBeka, KUBOTHBIX, pactenuil. CIINI, COVID-19, comumanbHble W MEIUIMHCKHE
pOOJIEMBI.

IpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Knerounsiit nukn, ero mepuoabl u perymnsius. Mutepdaza u muto3. OCoOOEHHOCTH MPOIECCOB, MPOTEKAIOIMIMX B
untepdaze. IlogroroBka kierku K jAeneHuto. llpecuHrermyeckuid  (MOCTMUTOTUYECKHUM), CHUHTETHYECKUH U
MOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) IEpUOIbl UHTEP(]a3bI.

Marpuunsiin cunre3 JIHK — permukanus. [Ipunuune perumkanuu [JHK: koMIieMeHTapHOCTD, MOJIYKOHCEPBATUBHBIN
CUHTE3, aHTHunapauieabHocTh. Mexanusm pemmkanuu JTHK. Xpomocombl. Ctpoenne xpoMocoM. Tenomepsl U TetoMmepasa.
XPpOMOCOMHBIN HAOOP KJIETKU — KApUOTHM. JMIMIOUIHBIN U TalNIOMAHBIA HA0Ophl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITomoBbIE XPOMOCOMBI.



Henenne kietkn — muTo3. CTaauM MHUTO3a W NPOUCXOIAIIME B HUX mpouecchl. Tumbl muto3a. Kapuokunes u
LIUTOKMHE3. bruosiornueckoe 3HaueHUEe MUTO3A.

Perymnsamus mutoTnueckoro nukia kiaeTku. [Iporpammupyemast KinerodyHas ruOespb — aronTos.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAJIbHASI TEHOMUKA.

JlaboparopHasi pabora «/3ydeHue XxpoMocoM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHasi pab6ora «HabnrogeHne MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyka (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruueckoe pasHooOpasue opranu3mMoB. OJHOKIIETOUHBIE, KOJIOHUAIbHBIE, MHOIOKJIETOUHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUSI U JKU3HEIEATENBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOUHBIE
rpuOBbl, OJHOKJIETOYHBIE BOJOPOCIH, IPYrUe NpOTUCThI. KosloHMaNbHbIE OpTaHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak €JMHOE LIEJIOE.
I'omeocras.

Txanu pacrenuil. Tunbl pacTUTENbHBIX TKaHEH: 0Opa3oBaTeabHasi, HOKPOBHAs, IPOBOAAIIAS, OCHOBHAS, MEXaHUYECKasI.
OcoOeHHoCTH CTpOEeHMS], PYHKINN U pacloiOKEHUs TKaHE! B OpraHax pacTEeHU.

TkaHM KUBOTHBIX M 4elOBEeKa. THINbI >KUBOTHBIX TKAaHEH: SMHTENIMAIbHAsl, COCAWHUTEIbHAS, MbIIIECYHAs, HEPBHAS.
Oco0eHHOCTH CTPOEHU, (PYHKIMI U pacloIOKEHUSI TKAHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHbIE W IeHEpaTHBHBIE OpraHbl pacTeHUM. OpraHbl U CHCTEMBl OPraHOB JKMBOTHBIX M YEJIOBEKA.
@YyHKIMU OPraHOB U CHCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactennit. CkeneTsl OJJHOKIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapyXHbIN 1
BHYTpPEHHHMU cKkeneT. CTpOECHHE U TUIIbI COEIUHEHUS KOCTEM.

JIBueHue opranu3MoB. J[BUKeHUE OAHOKIETOYHBIX OPraHu3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. J[BuxkeHue
MHOTOKJIETOYHBIX PACTEHMI: TPONM3MBI W HACTHM. J[BH)KEHHE MHOTIOKJIETOYHBIX MXUBOTHBIX W YEJIOBEKA: MBIIICYHAS
cuctema. Pednexc. CkeneTHbIE MBITIIBI U UX padoTa.

[Iutanue opranusmoB. IlornonieHue BOABI, YIJIIEKUCIOTO Ta3a M MHUHEPAIbHBIX BEIIECTB pacTeHUsMU. llutanue
KUBOTHBIX. BHYTpUIIOIIOCTHOE U BHYTPHUKJIETOYHOE mulIeBapeHue. IluraHue MO3BOHOYHBIX JKMBOTHBIX. OTAeIbI
MULIEBAPUTENBHOIO TpakTa. [InmeBapurenbHbie xkenes3sl. [InmeBapuTenbHas cucTeMa 4esioBeKa.



Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBOTHBIX. Juddy3us razoB uepe3 MOBEPXHOCTh KIETKH.
Koxnoe npixanue. JlpixarenbHas moBepXHOCTh. JKabepHoe u n€royHoe npixaHue. J[pIxaHue MO3BOHOYHBIX YKUBOTHBIX H
YeJIOBEKA. DBOJIOLHMOHHOE YCIOKHEHHME CTPOCHUS JETKUX IMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTeiabHas CHUCTEMa 4YEJIOBEKa.
MexaHu3M BEHTUISIIUY JIETKUX Y IITULL 1 MIIEKOTIUTAIOIMX. Perymsiuus npixanus. JpixatenbHble 00bEMBI.

TpaHncopT BEHIECTB y OPraHUW3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHHW. TpPaHCIOPT BEIIECTB Y KUBOTHBIX.
KpoBeHocHast cucrema u €€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX KMBOTHBIX M 4esoBeka. Cepaue, KpOBEHOCHBIE
cocyasl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLHOHHBIE YCIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TO3BOHOYHBIX
KUBOTHBIX. PaboTa cep/ua u eé perynsuusi.

Beinenenue y opranu3MoB. Beiienenue y pacreHunid. Beijenenne y skuMBOTHbIX. COKpaTuTenbHblE Bakyonu. Oprassl
BbIIeNIeHHs. DPUIIbTpalus, CEKpeusi 1 00paTHOE BCACBIBAHUE KaK MEXaHU3Mbl pabOThl OPraHoOB BblAeseHNs. CBSI3b MOJOCTH
TeJIa C KPOBEHOCHOM U BBIIEIUTENBHOM CHCTEMAaMHU. BbIeeHne y TO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. CtpoeHue
U QyHKIMOHHUpOoBaHUEe HeppoHa. OOpazoBaHUE MOYH Y UEIOBEKa.

3amuTa y OpraHu3MoB. 3allMTa Yy OAHOKIETOYHBIX OopraHu3MoB. Cropbl OakTepuil M IUCTHI MPOCTEHIIMX. 3alluTa y
MHOT'OKJIETOYHBIX pacTeHnid. KyTukyna. CpencrBa NaCCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABL.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX NPOW3BOJAHBIE. 3alllUTa OpraHu3Ma ot Oone3Hel. IMmyHHas
cucreMa yesnoBeka. KiaeTouHblil 1 TyMOpaJibHbI UMMYHUTET. BpoKIE€HHBIN 1 IpUOOPETEHHBIN clienn(PUUECKIIT UMMYHHUTET.
Teopus ionanpHO-cenektuBHoro ummynurera (II. Opnux, ®@. M. bepuer, C. ToneraBa). BocmanurenbHble OTBETHI
Oopranu3moB. Posib BposkIEHHOTO NMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€eBaHUM.

PazgpaxxumocTte W perynsuus y OpraHu3MoOB. Pa3gpakuMocTh y OJHOKJIETOYHBIX OpPraHW3MOB. TaKCHUCHI.
PaznpaxumMocCTh M perynsuus y pacTeHuil. POCTOBbIE BENIECTBA U UX 3HAUYCHHUE.

HepBHas cucrema u pedaekropHas peryysauus y >KUBOTHbIX. HepBHas cuctema u €€ OTAenbl. DBOJIOLHUOHHOE
YCIIO)KHEHHUE CTPOEHMSI HEPBHOW CUCTEMBI y >KUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Peduekc u
pednextopHas ayra. bezycinoBHbie U yCIIOBHBIE pe(IICKCHI.

['ymopanbHast peryisinus M 3HAOKPUHHAsA CHCTEMA >KUBOTHBIX M 4YeJOBeKa. JKenme3bl SHAOKPMHHOW CUCTEMBI M MX
ropMoHsl. JleiicTBue ropMOHOB. B3auMOCBsI3b HEPBHOI U 3HIOKpUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUIN.



JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazMHoOKeHHEe ¥ pa3BUTHE OPTAaHU3MOB

@®opMbI pa3MHOKEHHUSI OpTraHU3MOB: Oecrofioe (BKJItoUas BEreTaTUBHOE) U MoJjoBoe. Buabl 0ecronoro pa3MHOXKEHHUS:
MOYKOBaHUE, CIIOPYJISIM, (PparMeHTanus, KIOHHPOBAHHUE.

[TonoBoe pazmuoxenue. IlonoBeie KieTkn, wim rametsl. Meito3. Ctagun meiosza. IloBeneHne xpoMocom B MeHo3e.
Kpoccunrosep. buonornueckuii CMbICI M€M03a W MOJOBOro mporecca. Melno3 W ero Mecto B JKM3HEHHOM LHKIIE
OpraHU3MOB.

[IpeazaponpiieBoe pazButue. ['ameroreHe3 y KUBOTHBIX. [losoBbie xene3pl. OOpa3oBaHHE U pPa3BUTUE MOJIOBBIX
kieTok. Criepmarorenes u ooreHes3. CTpoeHUE NMOJNOBBIX KIIETOK.

Onio0TBOpEHHE M AMOPHOHAIBHOE PAa3BUTHE >KUBOTHBIX. (CIOCOOBI OIJIOJOTBOPEHHUS: HAPYKHOE, BHYTPEHHEE.
[Taprenorenes.

NunuButyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa O Pa3BUTHH OpPraHu3MoB. Mopgozenes —
00Ha U3 2nasHvix npobaem smopuonocuu. Konyenyus mopgocenos u moodenu mopghocenesa. Cramuu >3MOpUOTEHE3a
KUBOTHBIX (Ha npuMepe Jaryimku). [pobnenue. Tunsl npodneHust. /Jemepmunuposannoe u HeOepMuHuposantoe opooaeHue.
bracmyna, munvr 6aacmyn. OcoO€HHOCTU APOOJICHUS MIICKOMUTAIOMIUX. 3apOABIIIEBLIC JUCTKU (TacTpyisius). 3akiaaka
OpraHOB M TKaHEW M3 3apOJBIIIEBLIX JUCTKOB. B3auMHOE BIMSHUE YacTel pa3BHBAIOLIETOCS 3apojbiiia (3MOpHOHAIbHAS
MHIYKIMS). 3akiiajgka IJlaHa CTPOEHUS >KMBOTHOTO KakK pe3ysbTaT MEePApXUUYECKUX B3aMMOJCWCTBUN T€HOB. BiusHue Ha
AMOPHOHATILHOE PAa3BUTHUE PA3NMUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEb.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHblii mnepuox. Ilpsimoe u Hempsmoe pas3Butue. PasButue c
MeTaMop(o30M y 0E€CIIO3BOHOYHBIX U MTO3BOHOYHBIX )KMBOTHBIX. BUOJIOrHYecKkoe 3Ha4YeHue MpsIMOTO U HETIPSIMOT'O Pa3BUTHS,
UX paclpocTpaHeHue B mpupone. Tumbel pocta XKUBOTHBIX. PAKTOPBI PEryJsiIMM POCTa XKUBOTHBIX M yeloBeka. Crtaauu
MOCTAMOPUOHAJIBHOTO Pa3BUTUSL Yy JKMBOTHBIX M yenoBeka. llepuoabl oHTOreHe3a uyenoBeka. CTapeHHMe U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.



Pasmuoxenne u paspurue pacteHuil. 'amerodut u cnopodput. Meiio3 B )KU3HEHHOM LuKIEe pacTeHuid. ObpazoBaHue
crop B mpoiecce Meiiosza. ['amerorenes y pacteHuid. OniaoI0TBOPEHUE W Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. [[BoliHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlaboparopHasi pabora «/3ydeHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEnaparaxy.

IpakTnueckas padora «BbIsBICHUE TPU3HAKOB CXOJACTBA 3apO/IbIIICH TO3BOHOYHBIX JKUBOTHBIX ).

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIINX PACTEHUI.

Tema 11. 'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hctopus craHOBIICHHS M pa3BUTHS TCHETHMKH Kak Hayku. PabGotel I'. Mennens, I'. ne dpwusa, T. Moprana. Poib
OTEYECTBEHHBIX YUYEHBIX B pa3Butuu renetuku. Padorel H. K. Konwsnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. ]I.
Kapnieuenko, 0. A. ®umunuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE TMOHSTUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJICJIbHBIE TE€HBI, aJbTEPHATUBHBIC
MPU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MpPU3HAK, TOMO3UIOTa, TE€TEPO3UTOTa, YUCTas JIMHUS, THOPUIBI, TEHOTHII,
¢enoturn. OCHOBHbBIE METO/bI TEHETUKU: THOPUA0TIOTMUECKUMA, ITUTOJIOTMUECKHA, MOJIEKYJISIPHO-TE€HETUYECKHIA.

JlaGopaTopHnas padora «/Ipo3oduina kak 00bEKT TEHETUYECKUX UCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJTEACTBEHHOCTH

Monorubpunnoe ckperniuBanue. I[lepBoiii 3akoH MeHzenss — 3aKOH €AMHOO0Opas3usi THOPUIOB MEPBOTO IMOKOJICHUS.
IIpaBuno nomuHupoBanusa. Bropon 3akoH MeHzaens — 3aKOH paclICIUIEHUs IPU3HAKOB. LluTOosOormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBaHus. [ unore3a 4ucTOThl raMer.

AHanmsupyoniee ckpemybanue. [ IpomMeKyToOuHbIN XapaKkTep HacleTOBaHUs. Pacmiennenue npu3HakoB IIPU HEMOJIHOM
JTOMHHUPOBAHUHU.

HuruOpuaHoe ckpemmBaHue. Tpetuit 3akoH MeHnmenss — 3aKOH HE3aBHUCHUMOTO HACIEAOBAHHS TPU3HAKOB.
[{uTonmornyecknue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMSL.

CuemienHoe HacnenoBanue mnpusHakoB. Pabotel T. Moprana. CiemieHHOE HacjaelIOBaHHE TE€HOB, HapyIIECHUE
CUEIUICHUS] MEXAY Fr'eHaMH. XpOMOCOMHAsI TEOPHUS HACIIEICTBEHHOCTH.



I'eneTnka nosia. XpOMOCOMHBIM MEXaHU3M OIPEAEIICHUS 0J1a. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U
reTEPOraMeTHBIN MOJI. I 'eHeTnYeCcKast CTpyKTypa MOJOBBIX XpoMocoM. HacenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

I'enoTnn kak nenoctHas cucrema. llneoTporuss — MHOXKECTBEHHOE ACHCTBHE TeHa. MHOXKECTBEHHBIN aJUICIIU3M.
B3anmoneiicTBrue HeayenbHbIX reHoB. KommeMenTapHocTs. Onucras. [lonmumepust.

['eHeTnYyecKuil KOHTPOJIb PAa3BUTHS PACTCHUM, XUBOTHBIX M YEIOBEKa, a TakkKe (PU3MOJOTHUYECKHX IPOIIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX (QYHKIMH. ['eHeTHUEeCKne MEXaHU3Mbl CHMOHOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBHSI «XO3SUH —
MapasuT» U «XO3IMH — MHUKpoOMOM». ['eHeTHueckue acmeKThl KOHTPOJISI M M3MEHEHUS HACIEICTBEHHOW WH(OpMaIuu B
NOKOJIEHUAX KJIETOK U OPraHU3MOB.

IIpakTuyeckas padora «3ydyeHue pe3yabTaToB MOHOTHOPUIHOTO CKPEUTUBAHUSA Y APO30(DUITBD.

IIpakTuyeckas padora «/3yuenue pe3yapbTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBI.

Tema 13. 3aKoOHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue renotuna u cpenasl npu popmupoBanuu (enotuna. M3meHunBoCcTh npuszHakoB. KadecTBeHHBIE U
KOJIMYECTBEHHBIE ITPU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBECHHAS.

MoaudukanonHas HM3MEHYMBOCTh. Ponb cpeapl B dopMupoBaHuuM MOAUGUKAIMOHHON u3MeHunBocTU. Hopma
peakiuu mnpu3Haka. BapuanumonHwli psg u BapuanuonHHas Kpubas (B. Horanncen). CpolictBa MoaudUKallMOHHON
W3MEHYMBOCTH.

I'enoTnuyeckass N3MeHYUBOCTh. CBOWMCTBA T'€HOTUIIMYECKON M3MEHUYMBOCTH. BUIbI T€HOTUNIMYECKON M3MEHUYUBOCTHU:
KOMOWHATHUBHAsI, MyTallMOHHASI.

KomOnHaTtuBHAasT M3MEHYMBOCTh. Mei03 M MOJOBOW MpoOLlECC — OCHOBA KOMOMHATHBHOW W3MEHYMBOCTH. Poib
KOMOMHATUBHOW U3MEHUYMBOCTH B CO3/IaHUH F€HETUYECKOTO pazHOoOO0pa3us B Mpeenax 0OJHOrO BUIA.

MyTanmoHHass U3MEHUYMBOCTh. BUIbl MyTaluii: TEHHbIE, XPOMOCOMHBIEC, TeHOMHBIE. CITIOHTAHHBIE U UHAYLIUPOBAHHBIC
MyTauuu. SaepHble U UHUTOILIa3MaThyeckue Myrtanud. CoMaTHYeCKHEe W MOJIOBble MyTaluu. [IpUYMHBI BO3HUKHOBEHUS
MyTauuii. MyTareHbl U WX BIIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psAn0B B HacieacTBeHHoM n3menunBoctu (H.M. BaBuiioB). BuesnepHas n3MeHUUBOCTh U HACJIEACTBEHHOCTb.

JlaGopaTtopnasi padora «lccrnenoBaHne 3aKOHOMEPHOCTEW MoaudUKaIMOHHONW u3MeHYuBOCTU. IlocTpoeHue
BApPUALMOHHOTO PsJIa U BAPUALIMOHHON KPUBOW.



IIpakTnyeckas padora «Myranuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eneTuka yesioBeka

Kapuotnn uenoBeka. MexayHapoaHas MporpaMma HCCIEAOBaHUS I'€HOMa 4YesoBeKka. MeTOoIbl M3y4eHUsl T€HETUKHU
YeJIOBeKa: TEeHEAJIOrMuecKui, OJM3HENOBbIA, IUTOTCHETUYECKUM, MOMYyJIAIMOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-
reHeTnueckuii. CoBpeMEeHHOE ONpeAeICHUE TeHOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomonisto [1I[P-ananu3a. HacnenactBeHHble 3a00sieBaHus YelioBeKa. [ eHHbIE U XpOMOCOMHBIE 00JIe3HU ueioBeKa. bone3nu ¢
HACJIEJICTBEHHOU NPEAPaCON0KEHHOCTHIO. 3HAUCHUE MEUIIMHCKON T€HETUKH B MPEJOTBPAIICHUN U JICUEHUHU T€HETHYECKUX
3a0o0eBaHui YenoBeka. MeauKko-TeHeTHUeCKoe KOHCYIbTHpoBaHue. CTBOJIOBbIE KIETKU. [IOHATHE «T€HEeTHUECKOTO Ipy3ay.
DTHUYECKHE ACTIEKThI UCCIEA0BaHUI B 00JaCTH peJaKTUPOBAHUS I€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (pakTophbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (DPU3UUECKOMY M XUMHUUYECKOMY 3arps3HEHUIO
OKpyXarouien cpenpl. ['eHeTnueckast mpeapacnoioKEeHHOCTh YEJIOBEKA K MATOJIOTHSM.

IpakTnueckast padora «CocTaBieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3zMoB

JlomecTuKanus H CeJNEeKLUMs. 3apOoXIEHUE celleKuuu U jnoMectukaunu. Yuenue H. WM. BaBunoBa o ILleHTpax
MIPOUCXOKICHUSI 1 MHOT000pa3usi KyJIbTypHBIX pacTeHUui. PoJib cenekiuu B Co3JaHuu COPTOB PAaCTEHUIN U MOPOJI ) KUBOTHBIX.
Copr, nopoja, mramm. 3aKOH TOMOJIOTHYECKUX PS0B B HACJIeACTBEHHOM n3MeHunBocTy H. M. BaBuiioBa, ero 3naueHue ajis
CEJICKIIMOHHOM paboTHI.

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

HckyccTBeHHBIM MyTareHe3 KaK METOJ CEJICKIMOHHOW paloThl. PaaMaliMOHHBIA M XMMHUYECKHH MyTareHe3 Kak
UCTOYHUK MYTalMil y KyJIbTypHbIX (GOpM opranu3MoB. lcmonb3oBaHuE TEHOMHOTO pEJAKTUPOBAHUS U METOOB
pexkoMOuHanTHBIX JIHK 115 momydeHust iCX0AHOTO MaTepuaa Jijisi CEeIeKIUU.

[Tonyuenne mnonumionoB. BHyTpuBHIOBas ruOpuauszanus. bIU3KOPOACTBEHHOE CKpEUIMBaHUE, WU WHOPHUIWHT.
HepoacTBenHoe ckpemuBaHue, Wi ayTOpuauHr. I'erepo3uc u ero mpuuuHbl. Vcmosib30BaHHME reTepo3uca B CEJICKIUU.



Otnanénnas rubpuausanus. [Ipeomonenne Oecruiogus MEXKBHIOBBIX THOPUIOB. JIOCTMIKEHWS CENEKIMU PACTEHUU W
KUBOTHBIX. « 3€1E€HAS PEBONIOYULY.

JlaGopaTopHasi padora «/3yueHne COpTOB KYJbTYPHBIX PACTEHHUI U OPOJ JOMAIIHUX )KUBOTHBIXY.

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIINU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHuD».

Tema 16. buorexHo10rust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJOTHH, — KICTOYHBIC W TKAHEBBIC KYyJIbTYPhl, MHUKPOOPTAHWU3MBI, UX
XapakTepucTuka. TpaauiMoHHass OMOTEXHOJOTHA: XJIeOOMeUeHue, MOTYyYEeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJIEIIHE.
Mukpob6uonoruyeckuii cuHTe3. OOBEKTHI MUKPOOMOJOTMYECKHX TeXHoJorui. Ilpom3BoncTBo Oenka, aMUHOKUCIOT U
BUTAMHUHOB.

Co3maHne TEXHOJIOTMA W WHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHECHHSI M KOHCTPYUPOBAHUS T€HOMOB C IIEJBIO
MOJIyYeHUS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEYAIONTUECs B TPUPOe OMOCUHTETUUECKUE Ty TH.

Knerounass unxkeHepus. MeToabl KyJIbTypbl KJIETOK M TKaHEW pPACTEHUW M JKMBOTHBIX. XPOMOCOMHAasi M T€HHas
uHx)eHepus. MICKyCCTBEHHBIN CUHTE3 TeHa U KOHCTpyHpoBaHue pekoMOnHaHTHbIX JTHK.

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKHUCIBIX POLYKTOBY.
11 KITACC

Tema 1. 3apo:kaeHue u pasBuTHE IBOJTIOLUOHHBIX NPEACTABJICHUH B OMOJIOT MU

OBomtonmonHas teopus Y. Jlapsuna. [Ipeanoceuikn BO3HUKHOBEHHUS HapBUHKU3MA. JKU3Hb U Hay4YHas IeITEIbHOCTh Y.
JapBuHa.

JBvokymue cwibl »Bomoiuu BuaoB 1o Y. JlapBuHy (BbICOKAass WHTEHCHBHOCTH PAa3MHOXKEHHUS OPraHU3MOB,
HaCJIeICTBEHHAs! U3BMEHUYMBOCTh, O0ph0a 3a CyIlIeCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunrernueckoit teopun dBomonuu (CTD). HeiitpanbHas Teopus »3Bomonud. CoBpeMeHHas
HBOJIIOLIMOHHAs OMoJIoTHA. 3HaYE€HUE 3BOJIOIMOHHON TeopuH B (HOPMHUPOBAHUH €CTECTBEHHO-HAYUHOM KapTUHBI MUpA.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl



[omynsiiust Kak sMeMeHTapHasi eAuHuIa 3BoMond. COBpeMEHHBIE METObI OLEHKH T€HETHUYECKOrO Pa3Hoo0pas3us u
CTPYKTYpbl nomyisiuuid. I3MeHeHHe TeHO(OHJa MOMYJSIIUU KakK »3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBICHHE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (HaKTOphl (ABUKYIIME CHIIBI) SBOJIONMU. MyTalndoHHBIN mpoiecc. KoMOMHAaTUBHAS W3MEHYMBOCTD.
Hpeiid reHoB — ciyyaiiHple HEHANpPaBICHHBIC U3MEHEHHSI YacTOT ajuiesie B momyssiiusax. I dekT ocHoBaTenss. Murparmu.
W3omsiiust monynsinuii: reorpadudeckas (IpoCTpaHCTBEHHAA), Ouoornueckas (pernpo yKTUBHAS).

EcrecTBeHHBIlT 0TOOp — HampaBistomuid (GakTop IBOMONUH. DOpPMBI  €CTECTBEHHOTO OTOOpa: JBIKYIIUH,
CTaOWJIM3UPYIOIIUK, pa3pbiBatomuii  (Au3pynTuBHbIA). [lomoBoit oTOOpP. BO3HUKHOBEHHE W SBOJIOLMS COLMAIBLHOTO
NOBEJICHUS JKUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPO3BOIIOLMU. BO3HUKHOBEHNE MPUCTIOCOOTIEHUI Y OPraHU3MOB.
Apomopdo3sl 1 mamoanantauuu. llpumepsl npucnocoOIeHud y OpraHu3MoB: Mopdoiorudyeckue, (pU3NOIOTHYECKUE,
OMoXxMMHUECKUE, ToBeIeHYecKre. OTHOCUTEIbHOCTD IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u crpykrypa. BunoobpasoBanue kak pe3ysibTaT MUKPO3BOMIOIMU. M3omsiuus — kimtoueBoi (akTop
BugooOpazoBanus. Ilytm u cmocoObl  BU00Opa3oBaHus: ajulonaTpuueckoe (reorpaduueckoe), CHUMIIATPUUECKOE
(?KOOTUYECKOE), «MTHOBEHHOE» (TIOJIUIUIOMU3AIs, THOpUan3aius). [ muTeIsHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl ((OpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp 3BosmoIMoHHON Ouosiornu B pa3paboTKe HAYYHBIX METOJOB COXpaHEHUs Omopa3zHooOpaszusi. MUKpOIBOONHS U
KODBOJIIOIUS Mapa3uTOB U UX X031€B. MexaHu3Mbl (POPMUPOBAHMS YCTOMYMBOCTH K aHTUOMOTHKAM M CIOCOOBI OOPBHOBI C
HEM.

JlaGopaTopHasi padora «BbIsBIeHHUE U3MEHYUBOCTU Y 0COOCH OTHOTO BHUIAY.

JlaGopaTopHas padora «IIpucrnocobieHus OpraHu3MOB U UX OTHOCUTEIbHAS 11€JIECO00Pa3HOCTD.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIOB 110 MOP(OIOTUIECKOMY KPUTEPUION.

Tema 3. Makpo3BoIIOIMS U €€ pe3yJIbTaThl

Meroabl u3zydueHuss makposBoJironuu. [laneoHTonornyeckue Meroabl M3ydeHUs 3Botonuu. Ilepexonnbie GpopMbl U
(unoreHeTuYeCKue psabl OPraHu3MOB.



buoreorpaduyeckue meroabl uszydeHus osBomouuu. CpaBHeHue ¢GJaopsl U (ayHbl MaTepUKOB U OCTPOBOB.
buoreorpaduyeckue obmactu 3emnn. BUabl-osHAEMUKA U PEITUKTHI.

OMOpPHOJIOTHUECKHE W CPAaBHUTEIbHO-MOP(OJIOTHYECKUE METOAbl M3YUYEHUS HBONIONUU. ['€HEeTHUEeCKHME MEXaHH3MBI
ABOJIIOLIMM OHTOTE€HE3a U MOSIBJICHUS 3BOJIIOIMOHHBIX HOBIIECTB. | 'OMOJOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyanMMeHTapHbIE
OpraHbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHYECKHE, OMOXMMUYECKHE M MaTeMAaTUYECKHUE METOJbl HM3Y4YEHHS 3BOJIOLHUU.
I"'omonoruunsie reHsl. COBpEMEHHbBIE METO/IbI TOCTPOEHUS (PUITIOTEHETUYECKUX JCPEBBEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLUS TEHOMOB.

OO6mue 3akOHOMEpHOCTH (TpaBuiia) ABOMOIUU. [Ipunyun cmensvt ¢hynkyuti. HeoOpaTUMOCTh 3BONIONUU. AJJaNTUBHAS
panuanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIFOIUU.

Tema 4. IIpoucxoxaenue U pa3BUTHe *KU3HU Ha 3emuie

Hayunble rumote3bl NMPOMCXOXKICHUS KM3HU Ha 3emiie. AOuOreHe3 W maHcrepmus. JloHaydHbIe MPEICTABICHUS O
3apOKJICHUM KU3HMU (KpealuoHU3M). ['MmoTe3a mOCTOSSHHOTO CaMO3apOXKACHUS JKU3HU U €€ ompoBepkeHue omnbitamu .
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxxaeHue sxM3HU U aCTPOOUOIIOTHS.

OcHoOBHBIE 3Tambl HEOpraHW4eckoi sBoironuu. [lmanerapHas (reosiormueckasi) HBOMIONUS. XUMHYECKas BOJIOLUS.
AOHOTreHHBI CUHTE3 OPTaHMYECKUX BellecTB u3 Heopranmyeckux. OnbiT C. Mumiepa u I'. FOpu. O6pazoBaHue noamMepoB
n3 MoHomepoB. KoanepBatnas runore3a A. M. Onapuna, runote3a nepBudHoro OynboHa J[k. XomaeiHa, reHeTUYecKas
runore3a . Ménnepa. PuGosumer (T. Uek) u runoresa «vupa PHK» V. T'mnbGepra. dopmupoBanne memOpaH u
BO3HMKHOBEHHUE IPOTOKJIETKH.

Uctopusa 3emim n metonbl €€ m3ydeHMs. lIckomaeMble OpPraHMYECKHE OCTAaTKU. ['€OXpPOHOJIOTHS M €€ METOJBI.
OTtHOcUTENbHAS U a0COIIOTHAS TE€OXPOHOJIOTHS. [ '€0XpOHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUObI, FSTOXH.

HavanbHble 3Tambel opraHuyeckod 3Bositoluu. [losiBIEHHME M SBOJIOLMS MEPBBIX KIETOK. DBOJIOLUS MeTa0oJM3Ma.
Bo3nukHOBeHHEe nepBbix 3kocucteM. CoBpeMEHHblEe MUKpPOOHBIE OMOIUIEHKM KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[IpoucxoxneHnne 3ykapuoT (CMMOMOTeHe3). OBOJIOLUMOHHOE MPOUCXOXKJEHHE BUPYCOB. [IpoucxoxaeHue
MHOTOKJIETOYHBIX OpraH3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOUYHBIX OPTraHU3MOB.



OcHOBHBIE 3Tambl ABOJIOIUHU BhICIIMX pacTeHuil. OCHOBHBIE apoMopd03bl pacTeHuid. BwIxom pacTeHWil Ha Cymry.
[losiBIEeHME COPOBBIX paCTEHUH U 3aBOeBaHKME UMH cyld. CeMeHHble pacTeHus. [IporcxoxneHne IBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Talbl BOJIIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMop(d03bl )KUBOTHBIX. Benjackas dayna. KemOpuiickuii
B3pbIB — TOSIBJICHUE COBPEMEHHBIX THUIOB. llepBble XOpAoBble KMBOTHbIC. JKW3HBP B BOAE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuodbuii u pentuauii. [IpoucxoxaeHne miuekonuTarommx U nrui. [IpuHIun kiodeBoro apomopdosa.
OcBoeHune 0ecrio3BOHOYHBIMU U IO3BOHOYHBIMU )KUBOTHBIMU CYIIIH.

PazBuTtne xu3HM Ha 3emiie MO 3paM M MEpUOJIaM: apXeld, MPOTEpO30i, Maneo3ou, Me3030H, KaiiHo30ul. OOias
XapakTepUCTHKAa KIMMara W TEOJIOTMYEeCKUX mnpoueccoB. [losgBiaeHne ©W  pacuBET XapaKTEPHbIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHUS — SKOJOTMYECKHE KPHU3UCHI Mpouuioro. IIpuumHBI M CIEACTBUS MacCOBBIX BBIMUPaHUM.
CoBpeMeHHBIHN HKOJIOTUUECKUN KpU3HUC, ero ocooeHHocTH. [Ipobiema coxpanenust OnopasHooOpasus Ha 3emIIe.

CoBpemeHHas cuctema opranuyeckoro mupa. Ilpunnunel knaccudukanuu oprann3MoB. OCHOBHBIE CHCTEMAaTUUYECKUE
IpyIIIbl OPTaHU3MOB.

JlaboparopHasi pabora «/3ydeHue 1 ONucaHue UCKOMAEMBIX OCTAaTKOB IPEBHUX OPIaHU3MOB).

IIpakTuyeckas padora «/3yueHrne ocoOEHHOCTENW CTPOCHHS PACTEHUI Pa3HBIX OTAEIOBY.

IpakTnueckas padora «3yueHue 0cCOOEHHOCTEN CTPOCHUS MO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paspnens! v 3a1aun aHTponoaorun. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIIEHUE NIPEICTABIICHUN O IPOUCXOKIEHUH YesloBeKa. Pennrno3neie Bo33peHus. COBpeMEHHbIE HAyUHbIE TEOPUU.

CxoncTBo yenoBeka C KMBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHHE 4YesloBeKa. CBHUIETENbCTBA CXOJCTBA YEIOBEKA C
KUBOTHBIMHU:  CPaBHUTEIBbHO-MOP(OJIOrHYECKUEe, SMOPHOJOrUYecKne, (PU3HOIOr0-OMOXMMHUYECKUE, TOBEICHYECKHUE.
OTnnuns yeaoBeKa OT KUBOTHBIX. [IpAMOXO0XKIEHNE U KOMIUIEKC CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U
BTOPOW CUTHAJIbLHOW CHUCTEMBI.

JBrkymue cuibl ((pakTopbl) aHTpONOreHe3a: OHOoJorhyYeckue, couuanbHble. COOTHOIIEHHE OHOJOTMYECKHX H
COLIMAIBHBIX (PAKTOPOB B AHTPOIIOTE€HE3E.



OcHoBHbIE cTauK aHTpornoreHe3a. Pannue yenoBexooOpa3Hbie 00€3bsiHbI (MPOKOHCYIBI) U paHHUE TMOHTUJIBI — O0IIHe
MIPEAKU YEIIOBEKOOOPa3HBIX 00€3bsH W JIOACH. ABCTPAIONUTEKH — ABYHOTHE TIPEAKHU Jrofci. UemoBek yMmenblil, mepBbie
U3TOTOBJICHUS OpyaAui Tpyaa. YeloBeKk MNpSAMOXOASAIIMNA W TIepBBIA BBIXOA JroAeH 3a mpenenbl Adpuxu. YenoBek
reiiienb0eprekuil — o0l MpeJoK HEeaHIepTAIbCKOTO YeJIOBeKa M YeJIOBeKa pasyMHOro. YeaoBek HeaHACPTaIbCKUM Kak
BH/JI JIFOAEN XOJIOAHOTO KiIMMara. YenoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTUHEHTOB
3a npeaenamu Adpuku. [laneoreHeTrka u majaeoreHOMHKA.

OBOJIIOLMSI COBPEMEHHOTO 4enoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSLMSIX 4esoBeKa. MyTallMOHHBIA MNpPOLECC H
nosuMopdusm. IlomynsuoHHbie BOJNHBI, Apeild reHoB, Murpanus U «3G(exT ocHoOBaTENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pachl. l[lonsitue o pace. bombiiuve pacel: eBpomneouaHasi (€Bpasuiickas), aBCTpalO-HETPOUIHAsS
(’xBaTOpUANIbHAS ), MOHTOJIOMAHAs (a3MaTCKO-aMepUKaHCKast). Bpemsi u myTu pacceieHus: yeiaoBeka Mo miaHeTe. EAMHCTBO
yenoBeyeckux pac. Hayunass HecocTosTeNbHOCTH pacu3Ma. [IpucnocoOJeHHOCTh uelIoBEKa K pa3HbIM  YCIOBUSIM
OKpy>Karolen cpenbl. BnusiHue reorpaduueckoii cpenpl U Apelida reHoB Ha MOp(OJIOTHIO U (PU3HOIOTHIO YETIOBEKA.

JlabopaTopHas padora «/3yueHne ocOOEHHOCTEN CTPOCHHUS CKEJIETa YEI0BEKa, CBA3AHHBIX C MIPSIMOXOKICHUEM).

IpakTnyeckas padora «/3yyeHne 3KOJIOrMYECKUX aTaNTallui YEIOBEKA.

Tema 6. JkoJiorusi — HayKa 0 B3aMMOOTHOLICHUAIX OPraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kalouien
cpenou

3apokaeHue U pa3BUTHE dKoJoruu B Tpynax A. ['ymbonbara, K. @. Pynse, H. A. CeBepriona, 3. I'ekkens, A. TeHcnu,
B. H. CykauéBa. Pa3neinsl u 3am1aun 3kos1oruu. CBs3b DKOJOTUU C APYTUMHU HAYKAMH.

Meroasl skonoruu. [loneBble HaOmOAEHUS. ODKCHEPUMEHTHI B OKOJOTHUHU: MPUPOJIHBIE U  JTAOOpPATOPHBIE.
MopenvupoBaHue B SKOJIOTMU. MOHUTOPUHT OKPYKAIOIIEH CPEebl: JTOKAIbHBIA, PETHOHATBHBIA U I100ATbHBIN.

3HAUYEHHE SKOJOTUYECKUX 3HAHUM IS YEIOBEKA. DKOJOTMYECKOE MUPOBO33PEHUE KAK OCHOBA CBS3EM UEIOBEYECTBA C
npuponoi. PopMHUPOBAHUE IKOJIOTHUECKOU KYJIBTYPhI U IKOJIOTHYECKON IPAMOTHOCTH HACEIICHHUS.

JlabopaTopHas padora «/3ydueHrne METoq0B SKOJIOTUUECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA



DKojorudeckre pakTopbl U 3aKOHOMEPHOCTH UX AercTBus. Knaccudukamus sxonorndeckux GpakTopoB: abMOTUYECKUE,
onoTtudeckue, aHTpornoreHHsle. OOIIMEe 3aKOHOMEPHOCTH ACUCTBUS dKonornueckux (akrtopos. IlpaBuno munumyma (K.
Hnpenrens, FO. JInOux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunornyeckue (akrtopbl. CBET Kak 3Koyiorndeckuil (axtop. JlelicTBHe pa3HBIX Y4YacTKOB COJIHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. OJKOJIOTMYECKHE TpPyNIbl PAaCTEHHH M >KMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHrHaiabHas poJib CBETA.
doToneproan3M.

Temmepatypa kak »dKojorumueckuii ¢akrop. JleiicTBue Temmeparypbl Ha OpraHu3Mbl. [loMKuiIOTepMHBIE U
TOMOMOTEPMHBIEC OpPraHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BnaxHocTte kak 3kosornyeckui ¢akrop. IIpucnocoOneHuss pacreHudl K MOAJEPKaHUIO BOJHOrO OanaHca.
Krnaccudukanusa pacteHuil o OTHOLIEHUIO K Boje. [IpucrnocobnaeHus )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl  oOWTaHMS  OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3JyIIHAs, I[IOYBEHHAasA, TJIyOMHHas MOJIMOYBEHHA,
BHyTpUOpranu3zMeHHas. OU3NKO-XUMHUYECKHE OCOOEHHOCTU cpejl oOuTaHusi opraHu3MoB. [IpucrocobieHuss opraHu3MoB K
’KU3HH B Pa3HBIX CPElax.

buonoruueckue putmpl. BHemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOAMYHBIE PUTMBI. [IprcnocoOIeHHOCTD
OpraHU3MOB K CE30HHBIM U3MEHEHUSIM yCIOBUM KU3HH.

XKusznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOW ¢(opme. JKusHeHHblE (QOpPMBI pacTEHUM: JAEpEBbs,
KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBbIE (QOPMBI >KMBOTHBIX: TUAPOOUOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTHU CTpOEHUs U 00pa3a KU3HH.

buotnueckue gakropsl. Buibl OMOTHYECKUX B3aUMOAECMCTBUI: KOHKYPEHUHUS, XUIIHUYECTBO, CUMOMO3 U €ro (POpMBI.
[lapazutusm, Koomepamusi, MyTyalu3M, KOMMEHCAJIM3M (KBapTUPAaHTCTBO, HaxjeOHHU4YecTBO). Herpoduueckue
B3aUMO/IeHCTBUS (Tonndeckue, popuueckue, padpudeckue). 3HadeHHEe OMOTUYECKUX B3aUMOJEHCTBUI /JI CYIIECTBOBaHUS
OpPraHu3MOB B cpesie oOuTanus. [[puHIUN KOHKYPEHTHOTO UCKITIOUEHMS.

JlaGopaTopHasi padoTa «BpIsgBiIeHNE IPUCITOCOOICHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlaboparopHasi padota «BplsiBIieHHE TPUCTIOCOOIEHUI OPTraHU3MOB K BIMSHHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTra « AHATOMHYECKHE OCOOCHHOCTH PACTEHUMN M3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Iko10rus BUA0B U MOMYJIANH



DKOJIOTHUECKHE XapaKTePUCTUKH MOy sy, [lomyssiiust kak 6uosornyeckasi cucrema. Poiib HEOTHOPOAHOCTH CpEIbl,
¢bu3mdecKkux O0apbepoB M OCOOCHHOCTEHW OHMOJOTMH BHAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI TTOIYJISIIHI.
OCHOBHBIC TOKA3aTEJIM MOMYJISLNU: YUCICHHOCTD, IIJIOTHOCTh, BO3PACTHAS M MOJIOBAasl CTPYKTYpa, POKIAEMOCThb, MPUPOCT,
TEMII POCTa, CMEPTHOCTb, MUTPAITUA.

Dxoyioruyeckas CTpykTypa nonyisanuu. OleHKa YUCICHHOCTH MOMyssinuu. /[nHaMmuKa momymisiiud U €€ perysisius.
buotnuecknii noreHUUA NOMyAMUUA. MOJenTMpoBaHuEe ITWUHAMUKU MOMYJsAuu. KpuBble pOCTa YMCICHHOCTH TOIMYJISLIHH.
Kpusble BeDKHBaHUSA. Perymsius 4rcCIICHHOCTH TOIMYJSIUN: poib (PaKTOpOB, 3aBUCAIINX W HE 3aBUCAIIUX OT IUIOTHOCTH.
DkoJsoruueckue crpateruu BuaoB (- u K-crparerun).

[Tonsatue 00 3KojOrMyYecko Huile Buaa. MectooOuTaHue. MHoOromepHass Mojelb dKojiormdeckod Humu Jhx.M.
XaTunHCcOHA. PazMepsbl 3KoJI0rnueckor HUIIM. [loTeHInanbHas u peain30BaHHas HUIIY.

Bun kak cucrema nonyssinuii. Apeansl BUIOB. BUIbI U NX )KM3HEHHBIE CTPATETUU. DKOJIOTHUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPAIIUi )KUBOTHBIX. BHOJIOTHYeCKHe NHBA3UU YY>KEPOIHBIX BUJIOB.

JlaboparopHnasi pabora «IIpucnocoOieHus ceMsiH paCTeHHUI K pacCEeICHUION.

Tema 9. Iko0rUs CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiecTBa opranu3MoB. brorieHos u ero cTpykrypa. CBA3u MEXy OpraHu3MaMH B OMOIICHO3E.

Oxocucrtema kak oTkpbiTag cucrema (A. Jkx. TeHcnu). DyHKUMOHAIbHBIE OJOKHM OpPraHU3MOB B 3KOCHUCTEME:
MPOAYILICHTBI, KOHCYMEHTBI, PEAYyHeHTHI. Tpoduueckue ypoBHH. Tpoduueckue Ienmu U ceTh. AOHOTHYECKHe OJIOKH
skocucrteM. [1ouBbI 1 Wikl B 3k0cucTEMaxX. KpyroBopoT BEIECTB U ITOTOK S3HEPTUHU B SKOCUCTEME.

OCHOBHBIE MMOKA3aTeJIM YKOCUCTEMBI. bruoMacca 1 mpoyKius. IKOJIOTHYECKUE MTUPAMUIbI YUCEI, OMOMACCHI U DHEPTHH.

AHTPONOTEHHBIE 3KOCUCTEMBI. ATpO’KOocUCTeMa. ArpoueHo3. Pazmnunsi mMexay aHTpONOT€HHBIMH U MPUPOIHBIMU
AKOCUCTEMaMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas ¢mopa u ¢dayna. CuHaHTpomM3aIms
ropojickoit payHsl. buonorudeckoe u x03sMCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

IpakTnueckasi padora «3ydenue u onvcanue ypoodIKOCUCTEMbD».

JlaGopaTopHasi padora «/3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

Tema 10. buocdepa — riodanbHas 3IKOCHUCTEMA



buocpepa — oOmemnnanerapras o0onouka 3emid, TA€ CYIIECTBYeT WJIH CYIIECTBOBajla KW3Hb. Pa3BuTHe
npeacTaBieHnit o ouochepe B Tpynax . 3rocca. Yuenue B. U. Bepranckoro o 6mochepe. O6mactu 6uocdeps! u e€ cocras.
Kupoe BermiectBo 6nochepsl u ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHOCTH Orochephl Kak rinodanbHONU SKOCUCTEMBI. JInHaMHuueckoe
paBHOBecue B 6nochepe. KpyroBopoTsl BemiecTB U OMOTCOXMMHUYECKUE IUKIBI (yriaeposa, a3oTa). PUTMHUYHOCT SBICHUHN B
ounocdepe.

3oHaneHOCTh OHOcheprl. Ilonarne o Oumome. OCHOBHBIE OMOMBI CYIIM: TYHJpa, XBOWHBIE JIECA, CMEIIAHHBIE U
IIMPOKOJINCTBEHHBIC JIECA, CTENH, CAaBaHHBI, ITYCTBIHHA, TPOIHYECKUE Ji€ca, BBICOKOTOphsA. KiMMar, pacTUTENbHBIA U
KUBOTHBIM MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIMANIA U OMOCPEPHBIX PYHKIIUH.

Tema 11. YestoBek M OKpyxka0OLIAs Cpeaa

DKOJIOTHYECKHE KPU3UChl U UX NpUYMHBL. BozneiicTBue yenoBeka Ha Ouochepy. 3arps3HeHHE BO3AYLIHOW Cperbl.
OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienune moussl. OXpaHa IOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3JEUCTBUE HA PACTUTEIBHBIA M >KMBOTHBIM MHp. OXpaHa pPACTUTENBHOTO WU JKMBOTHOTO MHpA.
OcHoBHbIE NpUHLUIBI OXpaHbl Npupoasl. KpacHele kHuru. OcoOo oxpassembie npupognbsie tepputopun (OOIIT).
borannueckue cajpl U 300J0TUYECKHE TTAPKH.

OCHOBHBIE TPUHLMIBI YCTOMYHMBOIO Pa3BUTHUS YEJIOBEYECTBA M NPHUPOABI. PalMoHampHOE NPHUPOAOIIONIB30BAHUE U
COXpaHEHHE OHMOJIOTMYECKOro pa3zHooOpazusi 3emiu. OOIMe 3aKOHOMEPHOCTH TJIOOANbHBIX JKOJOTUUECKUX KPU3HUCOB.
Oco0EeHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHUSL.

JlemoHcTpanumn

TaOmumpsl u cxeMbl: «3arpsizHeHue aTMochepsl», «3arpsi3HeHue rugpocdepbl», «3arpsa3HeHne nouBb, «llapHUKOBBIM
apdexT», «Ocod0 oxpaHsieMble IPUPOAHBIE TEPPUTOPUNY», «MoenH yrpaBasieMoro MUpay.

O6opynoBanue: (ororpaduu oxpaHIeMbIX pacTeHUM M KUBOTHBIX KpacHol kuuru Poccuiickoit ®enepauun, KpacHoi
KHUTU PETHOHA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOT'UN HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYAIONIMMUCS IMPOrpamMM CpPeIHEro OOIIero
o0pa3oBaHusl: IMYHOCTHBIC, METANIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHHUSI MPOTPaMMbl MO OHOJIOTHH BBIJEICHBI CIAEAYIONIUE COCTABIISIIONINE:
OCO3HAaHHE 00YYAIOIIUMUCS POCCUUCKON rpaXAaHCKOW MIEHTUYHOCTA — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPEICICHUIO, Haluyue Momusayuy K 00y4eHu0 OUOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSXKICHUN
JUYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEW U MCTOPUUYECKUX TPAIULIUNA Pa3BUTH OUOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobonocms  O0YYalOIIUXCS PYKOBOJACTBOBAThCS B CBOEH JIEATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMH yCTAHOBKAaMHU,
MPUCYIIUMU CUCTEME OHOJOTMYECKOrOo OOpa3OBAHMS, HAIUYUe NPABOCO3HAHUA DKOJIOTUYECKON KYJIbTYpbl, cnOCOOHOCMU
cmasums UEIIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE YUeOHOW M BOCIUTATEIHHOM
JNEATEIBHOCTU B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMHU, HCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMHU, MPUHSTHIMU B OOIIECTBE MPaBWJIAMU U HOPMaMU IMOBEACHHUS U CIOCOOCTBYIOT IpoOIleccaM
CaMOMO3HAHUS, CAMOBOCIIMTAHUSI U CAMOPA3BUTHSA, PA3BUTUSI BHYTPEHHEW MO3UIMU JUYHOCTH, MATPUOTU3MA U YBAXKEHHUS K
3aKOHY U TPABOMOPAJNIKY, YEJOBEKYy TpyJa M CTAPIIEMY IOKOJEHHUIO, B3aMMHOTO YBAXEHHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJEOUI0 U TPAAULUSIM MHOTOHAIlMOHAJIBbHOrO Hapoaa Poccuiickon @enepanuu, Tpupoae U OKPYKArOLIEH
cpene.

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS YueOHOro npenMera «buonaorus» IOHKHBI OTpa)kaThb TOTOBHOCTh M CITIOCOOHOCTH
0o0y4Jarommxcsi PyKOBOACTBOBATHCS CHPOPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllUW, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
oOIecTBa, paciupeHrue XU3HEHHOTO OTbITa W OMbITA JACATEIBHOCTH B MPOIECCE peaanu3allid OCHOBHBIX HAIPaBJICHHMA
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKOW TO3WIIMK OO0YYAIONMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO WJIEHAa POCCHHCKOTO
00IIIeCTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIBHOCTA TPH CO3JAHUU YYEOHBIX MPOEKTOB, PEHICHUU YYCOHBIX H
MMO3HABATEbHBIX 3a]1a4, BBIIIOJIHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEESATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

YMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHUBHOTO B3aMMOJEHUCTBUS JIOJEH C pa3sHbIMU
yOeXKIeHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TMPOIECCE COBMECTHOIO BBIMOJHEHHUS Yy4e€OHBIX, TI03HABATEIBHBIX W
HCCIICIOBATENIbCKUX 3a/1ad, YBAXKHUTEIHHOTO OTHOIICHUS K MHEHHUIO OINIMOHEHTOB MPHU OOCYXKJIECHUHM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAKTAHCKON HIACHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY HapoAdy, UyBCTBa
OTBETCTBEHHOCTHU niepesa PoauHONM, ropaocTy 3a CBOM Kpail, CBOKO Po/IMHY, CBOM A3BIK M KYJIbTYPY, IPOLUIOE U HACTOSIIEE
MHOTOHAIlMOHAaJIbHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEIUI0O U TNaMITHUKAM MPUPOABI, JOCTHKEHUSIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE W PAa3BUTHE OWOJIOTHMU, TTOHUMAHUS 3HAYCHUS
OMOJIOTHU B MTO3HAHUHU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uzeitHas yoexAEHHOCTh, TOTOBHOCTD K CITY>KeHMIO U 3amnuTte OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh OLIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POAMUTENSAM, CO3JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATHS IIEHHOCTEU
CEMEWHOMW JKU3HU B COOTBETCTBUHU C TPAaIuLUAMHU HaponoB Poccuu;

4) 3¢TETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPY.a,
OOIIIECTBEHHBIX OTHOIIICHHI;

MOHUMAaHUE YMOLIMOHATBLHOTO BO3JACHCTBUS dKUBOK IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTBH K CAMOBBIPQXEHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMIICHUE MPOSBIIATH KA4eCTBAa TBOPUYECKOM TUIHOCTH;

5) puznyeckoro BocnuTaHusi, POPMUPOBAHUS KYJIHTYPbI 310POBbSI H IMOLMOHAIBHOI0 0JIArONOJTYYHsI:

NOHMMaHUE U peajn3anus 310pOBOro U 0e3omacHoro odpasza >KU3HH (340POBOE NMUTAHUE, COOTIOACHUE TUTMEHUUECKUX
MpaBuJ U HOPM, COANaHCHPOBAHHBIM PEXUM 3aHATHUM U OT/AbIXA, peryisipHas (u3uueckas aKTHUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/10POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJ WHIUBUAYATbHOTO M KOJUJICKTUBHOTO O€30MAcCHOTO TMOBEACHUS B CHUTYalMsX,
YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HaHME MOCTEJACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPeOICHUS aJTKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MAacTePCTBA, TPYIOIIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATETHbHOCTH TEXHOJOTHYECKOW ¥ COIMAIbHOM HAMpaBIEHHOCTH, CIIOCOOHOCTH
WHUIIMAPOBATH, TUTAHUPOBATh U CAMOCTOSATEILHO BBIMOTHATH TAKYIO IEATCILHOCTD;

UHTEPEC K pa3audHbIM chepam npodecCHOHANBHON NIEATeTbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOp OymyIieit
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTHYe€CKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 1EIecCO000pa3HOe OTHOLICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;



MOBBILICHUE YPOBHS SKOJOTHYECKONW KyJNbTYpbl: MPUOOPETEHHE OIbITa IIAHUPOBAHUS IOCTYIKOB M OLIEHKH HX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEW CPEJIbI;

OCO3HaHUe TI00aIbHOI0 XapaKTepa dKOJIOrMUECKUX IPoOJIeM U IyTel UX pelIeHMs;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpETaeMble NMPU HW3YYEHHHM OWMOJIOTMM 3HAaHUS M YMEHHUS IpU pPEUIeHHH NpodiieMm,
CBSI3aHHBIX C paIlMOHAJBHBIM MPHUPOAONOIB30BaHNEM (COOMIOICHHE TMpaBWJI MOBEIACHHUS B MPHUPOJIE, HANpPaBICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, OnoC(ephl);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIUX BPEH OKPYXKAIOIIEH IPUPOAHOW Cpene, YMEHHME IPOrHO3UPOBATH
HEOJAarONpUSITHBIE KOJIOTHUYECKHE MTOCIIEACTBUS NPEAIPUHUMAEMBIX AEUCTBUN U NPEJOTBPAIIATh UX;

HaJu4yue Pa3BUTOrO SKOJIOTUYECKOTO MBIIUICHMS, DKOJIOTMYECKOU KYJBTYpPBI, OIbITA NEATEIBHOCTH 3KOJIOTHYECKOU
HAaIlpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS MMH B IIO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAIBHOM ITPAKTHUKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN AECSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUA:

c(OPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLIEHCTBOBAHUE A3BIKOBOW M YUTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJCHCTBUS MEXKIY JIIOIBMU U IMO3HAHUSA
MHpA;

NOHMMaHue creuu(@uky OMOJOTMM KaK HayKH, OCO3HaHUs €€ poiid B (HOPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBIIUICHHS], CO3JaHUH 1IETIOCTHOTO NPECTABICHUs 00 OKpY’KaIOIEeM MUPE KaK O €IMHCTBE NMPUPOAbI, UEJIOBEKa U OOIIECTBA,
B [TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U pELIEHUHU IPOOJIEM COXPAHEHHSI PUPOIHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JIsI COBPEMEHHOW LMBHIM3AIMHU: OOECHEYeHUs] HOBOI'O YpPOBHS Pa3BUTHS
MEJUIMHBI, CO3aH1E EPCIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMBI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTeH BbIXOAA U3 TJI00ANbHBIX IKOJOTMYECKUX MpoOJieM U oOecreyeHHs Mepexona K YCTOMUMBOMY pPa3BUTHIO,
paloHaIbHOMY MCTIOJIb30BAHUIO PUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMW B LENSX MOBBIIMICHHUS OOIIEH KyIbTYphl, €CTECTBEHHO-
Hay4YHOW IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAIBLHON IPaMOTHOCTH oOy4aroniuxcs, GopMUpyeMoi Ipu U3y4EHUH
OMOJIOTHH;



MOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIOJBb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIB30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHAIU3a U OOBSCHEHHUS SIBJICHUI OKPYXKAIOIIEro MUpPa U MPOUCXOISAIINX B HEM U3MEHEHUHN, YMEHHE
JeJ1aTh 00OCHOBaHHbBIE 3aKIOYEHHsI HA OCHOBE HaY4YHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C LEJIbIO MOJyYEHU s JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh OMOJOTHYECKHIE 3HAHUSA ISl PEUICHHs TPOOJIEM B pEalbHbBIX KU3HEHHBIX
CUTYaLMSIX;

OCO3HAaHUE ILCHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBJIATh IIPOCKTHYIO M MCCIEI0BATEIbCKYIO
NEeATENbHOCTh HHINBHUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPA30BaHMIO U CaMOOOpPA30BAaHUIO, K aKTUBHOMY IOJIyYEHHIO HOBBIX
3HAHUI 0 OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTO mpeameTa «bruoorus» BKIIOYAIOT: 3HAUUMBIE 111 (POPMUPOBAHUS
MHUPOBO33pEHUsI  OOydaroIUXCsl MEXKIUCHUIUIMHAPHbIE (MEXIpPEIMETHbIE) OOIIeHay4YHble TOHSATHUS, OTPAKAIOILIUE
LEJIOCTHOCTh HAyYHOU KapTHUHBI MUpa U CIIEUU(PUKY METO/I0B IO3HAHMSI, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, IBJICHHE, MPOIIECC, CUCTEMA, HAYIHBINA (PAKT, MPUHIU, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIEAOBaHNUE,
HaOJIOJICHUE, W3MEpPEHUe, JKCIEPUMEHT U JpYyrue); yHUBEpCalibHble yueOHble JeHcTBUsS  (ITO3HABaTEJIbHbIC,
KOMMYHHMKaTUBHbIE, PEryJSITUBHBIE), oOecneunBaromye (opMUpoBaHHE (YHKIMOHAIBHOM T'PAaMOTHOCTH W COLMAIbHOMN
KOMIIETEHIIMM  OOy4YaloIUXCs;  CIIOCOOHOCTh ~ OOYYaroIUXCSl  HCIOJIb30BaTh  OCBOEHHBIE  MEXKJIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS B TO3HABATEIBHON U COL[MAJIBHOM MPaKTUKE.

B pe3ynbrare nu3yueHus OMOJIOTMU Ha YPOBHE CpPEeIHEro o01Iero oopasoBanus y odyyaromerocs OyayT cqpopMUpOBaHBI
MO3HABATENbHBIE YHUBEpPCAJIbHbIE y4eOHBIE JCHCTBHs, KOMMYHHKATHUBHBIE YyHHBEpCajbHbIE Yy4YeOHbBIE JEHUCTBUS,
pEryJIATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

MeTtanpeameTHbIe pe3yabTaTbl OCBOSHHS MPOTPaMMbl CPETHETO OOIIET0 00pa30BaHusl JOKHBI OTPaXKaTh:

OByaieHHe YHUBEPCAJIBLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:



1) 6azoBble JJOrHYecKHe JAeiCTBUS:

CaMOCTOSTEIIbHO (hOPMYITHPOBATh U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHWM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINIJIEHUS (aHajau3a, CHHTE3a, CpaBHEHUS,
Kiaccudukanuy, o0OOIIeHHS), PACKphIBaTh CMBICI OHOJOTMYECKUX TOHATHH (BBIICIATh WX XapaKTepHbIC NPHU3HAKH,
YCTaHABJIMBATD CBSI3U C IPYTUMU MOHSATUSIMU);

ONpEeNeNATh LEeNU MACSITEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS, COOTHOCUTH PpPE3YyJIbTaThl
JESTEILHOCTH C TIOCTABIICHHBIMU LICIISIMU;

HCIIO0JIb30BaTh OMOJIOTMYECKHUE TOHATHUS ISl OObSICHEHUS (PAKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTUUECKHE pacCyXXIeHUsl (MHIYKTUBHBIC, ACAYKTHUBHBIC, 1O AHAJOTMH), BBISBISTH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKJIIOUCHUS,

MIPUMEHSATh CXEMHO-MOJICJIbHBIC CPEACTBA ISl MPEICTABICHUSI CYIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMBbIX
OMOJIOTHYECKNX OOBEKTaX, a TaKkKe MPOTUBOPEUYMM pa3HOrO poJia, BBIABICHHBIX B PA3IUYHBIX HH(YOPMAITMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIAH pEIICHUS TpoOJeMbl C Y4ETOM aHalIM3a HMCIONIUMXCS MaTepHaIbHBIX W HeMaTepUaJIbHBIX
PEeCypcoB;

BHOCHUThH KOPPEKTUBHI B JACSATEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEJISAM, OLICHUBATh PUCKU MOCIEICTBUI
JESATEILHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSIX PEaJbHOI0, BUPTYATbHOTO H KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE eHCTBHS:

BJIAJIETh HaBBIKAMU Yy4e€OHO-HCCIIEIOBATEIbCKON M TMPOEKTHOM JEATEIbHOCTH, HaBBbIKAMHU pa3pelieHus MpoodiieM,
CITIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITCIbBHOMY ITOMCKY METOJIOB peIIeHUS MPAKTUYECKUX 3a7ad, MPUMEHESHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

HCIIOJB30BaTh PA3IUYHbIE BUIBI JEATEIBHOCTH O MOJYYEHUI0 HOBOTO 3HAHMS, €r0 MHTEpPIpETAIlMU, TPEoOpa30BaHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYAIIUSAX, B TOM YKCJIE MPU CO3IaHUU YUEOHBIX U COIIMATBHBIX MPOEKTOB;

(dbopMHUpPOBATH HAYYHBIN THUI MBIIJICHUS, BIAaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHA U METOJaMHU;



CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaTEILHON NEATEILHOCTH M )KU3HEHHBIX CUTYyaIlUsX;

BBISIBIIATh NTPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3a7ady, BBIIIBUTATh THIOTE3Y €€ peIieHUs, HaXOAUTh
apTyYMEHTHI VIS JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a71aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHaJIM3UPOBATh TIOJYYEHHBIC B XOJI€ PEIICHUs] 3aJlaud pe3yJbTaThl, KPUTHYECKU OIICHUBATh HMX JIOCTOBEPHOCTD,
MIPOTHO3WPOBATh N3MECHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBJIATH IEICHANPABICHHBIN TTOMCK TIEPEHOCA CPEACTB M CIIOCOOOB JIEHCTBHS B MPO(ECCUOHATBHYIO CPEY;

yMETb MEPEHOCUTh 3HAHMS B TTIO3HABATEIILHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEICATECIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC WJCH, TMpeIaraTb OPUTHHAIBHBIE TOAXOABl W PEIICHUS, CTAaBUTh MPOOJIEMBI W 3a/auH,
JIOTTYCKAFOIINE AIbTCPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHUKAX HHPOpMaUK (TEKCTe YYeOHOro TMOCOOUS, Hay4YHO-TIOMYJISPHON
TuTEpaType, OMOJOTUYECKUX CJIOBApSIX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B IHTEpHETE), aHaIu3UpOBaThH
nHQOpPMAITMIO Pa3MYHBIX BHIOB W (OpPM TIPEACTaBIICHHs, KPUTHYCCKH OICHWBaTh €€ JOCTOBEPHOCTh W
HEMIPOTHBOPEUNBOCTH;

dbopMyIHpOBaTh 3alPOChl U MPHUMEHATH Pa3IMYHbIE METOABI IPH TMOUCKE W OTOOpEe OHMOJIOTrHYecKor HH(pOpPMAIIHH,
HEOOXOIMMOM JIJIs1 BBITIOTHEHHUS YICOHBIX 3a/1a4;

MpUOOpETaTh OIBIT MCIOJIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaNIbHYIO (OpMY MpeacTaBieHusi Ouojornyeckord uHPopmauuu (cxemsbl, rpaduxw,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KadeCcTBE CpeAcTBa TpH paboTe ¢ Ouosiormdeckorl wuHpoOpMaImeil: MpUMEHSTh
XUMHUYECKUE, (PU3nIecKre U MaTeMaTHIECKUE 3HAKW U CHMBOJIBI, (hOpPMYJIbI, a00OpeBUaTypy, HOMEHKIIATYPY, UCITOIH30BATh U
peoOpa30BhIBATH 3HAKOBO-CHMBOJIMYECKHIE CPECTBA HATJISTHOCTH;

BJIA/ICTh HABBIKAMU PACTIO3HABAHUSA U 3aIUTHI HHGOpMAIHH, WHPOPMAITMOHHOM 0€30MTaCHOCTH JIMYHOCTH.



OBJiaeHne YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IECTBUSIMU:

1) ob1enne:

OCYIIECTBJISATh KOMMYHHMKAIIUK BO BCEX cpepax >KU3HU, aKTUBHO y4aCTBOBATH B IUAJIOTE WU JUCKYCCHH IO CYIIECTBY
oOcyxmaemMoil Tembl (YMEHHME 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCUTEIHHO BBIMIOJHEHUS MpeasiaracMou
3a/1a4M, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIINI APYTUX YYACTHUKOB JIMAJIOTa WA TUCKYCCUN);

pacrio3HaBaTh HeBepOalibHbIE CpEACTBA OOLIEHUS, IOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HHKHOBEHUS KOH(PJIUKTHBIX CUTYaIMi, YMETh CMSATYATh KOH(QIUKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMM OOIEHUS W B3aUMOJICHCTBHS, MOHUMATh HAMEPEHUS APYTUX JIIOJEH, MPOSBIATH
YBaXKUTEJIBHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOM hopme PopMyIUpOBATH CBOM BO3PAKECHMUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl IesiTeJIbHOCTh:

NOHUMAaTh U MCMOJB30BATh MPEUMYIECTBA KOMAHIHOW M WHIUBUIYAIbHOW pabOTHI MPHU PEHICHUH OMOJIOTHYECKOU
po0JIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MIPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUSI MPHU PEIICHUU YIeOHOH 3a1a4H;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C yU4ETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH Ka)J0ro ujeHa
KOJIJIEKTHUBA;

MPUHUMATh 1[€JIM COBMECTHOM JI€ATEeIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JEUCTBUS MO €€ JOCTHXKECHUIO:
COCTABJISITh TUIAH JIEUCTBUM, paclpeiessiTh POiad C y4€TOM MHEHUU YYaCTHUKOB, OOCYX IaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIaJla U KaXXJOTO yYaCTHHKA KOMaHIbl B OOLIMKA pe3yJbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UJICU C MO3UIIMH HOBU3HBI, OPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIUYHBIX CHUTYyalUsX, MPOSBIATH TBOPYECTBO H
BOOOpaXKeHUE, OBITh MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJILHBIMU PEryJsiITUBHBIMU €HCTBUSAMMN:

1) camoopranu3anusi:

HCIIOJIH30BaTh OMOJIOTUUECKHE 3HAHUS TSI BBISIBJIICHHS TIPOOJIEM U UX PEIIECHUS B )KU3HCHHBIX M YICOHBIX CUTYaIIUSX;



BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWI IIEJICBBIC M CMBICJIOBBIC YCTAHOBKU B CBOMX JIEHCTBHSIX M TMOCTYIKAX IO
OTHOIIICHUIO K JKUBOUW IPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH MPOOJIEMBbl, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHBIE 3a1a4M B 00pa30BaTEILHOMN ACATEILHOCTH 1 KU3HEHHBIX CUTYaITUsIX;

CaMOCTOSITEIIEHO COCTABJISITH TIJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIONTUXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOXKHOCTEH
Y MPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEATOUTCHUM;

JieaaTh OCO3HAHHBIA BBIOOD, ApTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOW HJPYIUIIMM B Pa3HbIX O00JACTIX 3HAHUW, MOCTOSHHO
MIOBBIIIIATh CBOM 00Pa30BaTENIbHBIM U KYJIBTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIlMsM, BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
HEIISIM;

BJIaJICTh HABBIKAMU MO3HABATEILHON pedIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX IEUCTBUNA U MBICIIUTEIIBHBIX MTPOIIECCOB,
HX Pe3yJNbTaTOB U OCHOBAHMM, HCTIOJIb30BATh MPUEMBI peIICKCHH SIS OIICHKH CUTYaIluHi, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATH PEIICHHUS 0 UX CHUKECHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ PE3yJIbTaTOB ACATEILHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU aHATIU3E PE3YIbTATOB JAEATEILHOCTH;

IPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONITHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATHI



[IpeameTHBIE pE3yNbTAaTHl OCBOSHHUS CoJAepkaHUs ydeOHoro mpeamera «buonorus» Ha yraoyOn€HHOM ypOBHE
OpUEHTHPOBAHBI HA oOecreueHue nNpoPuiIbHOr0 00ydeHus: ooydaromumxcst Ononorud. OHU BKIIOYAIOT: CIICHU(PUIECKUE TS
OMOJIOTUM HAYYHBIEC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUMN 110 OCBOCHUIO, MHTEPIPETALNUA U PEOOpa30BaHUIO 3HAHUH, BUIbI
JESTEABHOCTU IO MOJTYYEHUIO HOBBIX 3HAHUHM M UX MPUMEHEHMIO B PA3IMUHBIX YUYEOHBIX, a TAKKE B peajbHBIX KU3HEHHBIX
cutyauusx. [IpeameTHbie pe3ynbTaTsl IPEACTABICHBI IO TO1aM U3yYEHHUS.

[IpenmeTHbIe pe3yapTaThl OCBOCHUS yueOHOro npenmMera «buonorus» B 10 knacce NOKHBI OTpaxaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B (POPMUPOBAHUU €CTECTBEHHO-
HAy4YHOU KAapTHUHBI MHUpPA, B MO3HAHUU 3aKOHOB MPHUPOJBI U PEHICHUH MPOOJIEM pallMOHAIBHOTO MPUPOOIOJIB30BAHUS, O
BKJIaJIe POCCUMCKHUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OMOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOINOJATaroIIe OMOJOTHUYECKHE TEPMHHBI U
MOHATUSL (’KU3Hb, KJIETKA, OPraHu3M, METa00JIN3M, TOMEOCTa3, CAMOPErYJISLHUs, CAaMOBOCIIPOU3BEAEHUE, HACIIEICTBEHHOCTD,
M3MEHYMBOCTh, POCT U pa3BUTHE), Ouosornueckue Teopuu (kiaetounas teopus T. IlIBanna, M. llneitnena, P. Bupxoga,
XpOMOCOMHasi Teopusi HaciencrBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o 1meHTpax MHOrooOpasus u
MIPOUCXOXKJICHUS KYJIbTYPHBIX PACTEHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOr0 MOKOJICHUS, PACHICTUICHHS, YUCTOTHI
raMeT, He3aBUCMMOro HaciueaoBanus [. Menpaens, roMOJIOTMYECKHX PSAOB B HACIEACTBEHHOM wu3MeHuumBoctn H. H.
Basusosa), npuHIUIbI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO TMO3HAHUSA, HCMIOJIb3YEMbIX B OMOJOTHYECKUX HCCICIOBAHUSIX MKUBBIX
00BEKTOB (OmHMCaHue, U3MEpPEHNe, HaOI0ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIIECHATh CYIIECTBEHHBbIE MPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT M HYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HuCJie OakTepuil, rpuOOB, pacTeHUM, )KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB U
CUCTEM OPTaHOB PACTEHHM, )KUBOTHBIX, YEJIIOBEKA, ITPOLIECCOB KU3HEAEATEIbHOCTH, IPOTEKAOIINX B OPraHU3Max pacTeHUi,
KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKHX MPOIIECCOB: OOMEHa BEHIECTB (METaboIM3M), PEBpAIlCHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO M TEeTepOTPO(PHOrO0 THUMOB TMHUTaHUA, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MeiHo3a, ramMeToreHesa,
AMOpHOTreHe3a, MOCTIMOPUOHANIBHOTO PA3BUTHUS, PA3MHOXKEHUS, WHAMBUAYAJBHOTO DPAa3BUTHUS OpraHu3sMa (OHTOreHesa),
B3aUMOJICUCTBHS TE€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;



YMEHHE yCTaHABIMBATh B3aWMOCBS3M MEXIYy OpraHOMJAMHU KIETKM UM HMX (PYHKIHMSIMH, CTPOECHHEM KIETOK pa3HbIX
TKaHeW W uX (PyHKIHUAMH, MEXKAY OpraHaMy U CUCTEMaMH OPTaHOB Y PACTEHWH, )KUBOTHBIX M YEJIOBEKa U UX (PYHKIMIMH,
MEXIYy CUCTEMaMH OPraHOB M UX (QYHKIUSAMH, MEXK]Yy dTaraMu oOMEeHa BEIIECTB, ATalaMu KJIETOYHOIO IIMKJIAa U KU3HEHHBIX
[IUKJIOB OPraHu3MOB, dTanaMu SMOPHUOHAIBLHOTO Pa3BUTHS, T€HOTUIIOM U (EHOTUNOM, (PEHOTHIOM M (haKTOpaMu Cpeibl
0o0uTaHUS;

YMEHHE BBISBIISATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM UMCJI€ PACTCHUM, )KMBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIME APTyMEHTHI, OWOJIOTMYECKYI0 TEPMHUHOJOTHUI0O U CHUMBOJMKY IS
JI0Ka3aTeNbCTBA POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIT,

yMEHHUE pellaTh OHOJIOTMUECKUE 3aJauM, BBIABISTh MNPUYUHHO-CICJCTBEHHBIE CBS3M MEXKIY HCCIeayeMbIMU
OMOJIOTHYECKUMH MTPOLIECCAaMU U SIBICHUSMU, I€TIaTh BBIBOABI M POTHO3bI HA OCHOBAHWU TIOJYYCHHBIX PE3yIbTATOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MPAKTUYECKUE padoOThl, COOJIOAATh HpaBWiIa OpU paboTe ¢ y4deOHbIM U
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh TMIOTE3bI, IPOBEPATh MX 3KCIEPUMEHTAIBHBIMHU CPEICTBaMU, GOPMYIUpPYS LEJb HCCIEA0BaHNUS,
aHAJIM3UPOBATh MOTYUYECHHBIE PE3YJIbTAThl U J€NaTh BHIBOJIBI,

YMEHHUE y4acTBOBAaTh B yU€OHO-UCCIEI0BATEILCKON padboTe 10 OMOJIOrMH, SKOJIOTUU U MEULIMHE, TPOBOJUMOM Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYUCHHBIC PE3YyIbTaThl HA YACHUYECKUX KOH(DEPEHITHIX;

YMEHHUE OILICHMBAaThb JTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIIEJOBaHUM B 00JaCTM OHOJOTMM U  METUIMHBI
(KIIOHUpPOBAaHUE, HUCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HANpaBiICHHOE W3MEHEHHE T€HOMa M CO3JlaHuEe TPAaHCTEHHbIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccroHaTIbHON ACSTEIRHOCTH B 00JacTH OHOJIOTHH,
MEIUIMHBI, ONOTEXHOJIOTUH, BETEPUHAPHUH, CEIBCKOTO X035HCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YTITYOJIATh MO3HABATEIHHBIN
MHTEPEC, HAIPAaBJIICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U NPOAOHKEHHE OUOJIOTHYECKOTO
o0pa3oBaHUs B OPraHU3AIUAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS YueOHOTO npeamMeTta «buosorus» B 11 Kaacce 1OKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJI OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPa, B TO3HAHUH 3aKOHOB MPUPOJIBI U PEUICHUH 3KOJOTHYECKHUX MPOOJIeM UeI0BEeYeCTBa, a



TaKkK€ B PEIICHWH BOMPOCOB PAIMOHAIBHOTO MPHUPOIOINOIL30BaHUS, U B (DOPMUPOBAHWH I[EHHOCTHOTO OTHOIIEHUS K
MIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUNUCKHX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH,

yMEHHUE BJIAJACTh CUCTEMOW OWOJIOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET OMNpPENETCHUS W TMOHUMAHUE CYIIHOCTH
OCHOBOIIOJIATAIOIIUX OUOJIOTMYECKMX TEPMUHOB M MOHATHMA (BHJA, 3KocHucTeMa, Ouocdepa), OMOJIOTHYECKUE TEOPHUH
(aBomonionHas teopust Y. JlapBuHa, cuHTeTHMYecKkas Teopus s3Bomronuu), ydyenus (A. H. CesepuoBa — o myTax u
HampaBlieHUsAX sBoitonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (reHermdyeckoro paBHoBecus JIx. Xapau u B.
Baiin6epra, 3apozsieBoro cxojctsa K. M. bapa), npasuna (Munumyma FO. JInbOnxa, 3K010ruuecKoil nmupaMuabl IJHEPTUH ),
runoressl (runore3a «mupa PHK» V. ['unbepra);

yMEHHUE BIAJETh OCHOBHBIMU METOJAMU HAy4YHOrO MO3HAHUS, UCIOJIb3yeMbIMH B OHMOJIOTMUYECKHX HCCIEIOBAHUSX
KUBBIX OOBEKTOB M SKOCHCTEM (OMHCaHUE, U3MEPEHHUE, HAOIIOJCHUE, IKCIEPUMEHT), CIIOCOOAMU BBISIBICHUS U OIEHKHU
AHTPOTOTECHHBIX U3MEHEHUN B IPUPOJIE;

yYMEHHUE BBIICTSATh CYIIECTBEHHBIC MPU3HAKHU: BUIOB, OMOTEOIEHO30B, SKOCUCTEM U OMOC(ephl, CTAOUIN3UPYIONIETO,
JIBMKYIIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa, AJNIONATPUYECKOTO U CUMIIATPUUECKOTO BUI000pa30BAHMS, BIUSHHUS
JBYDKYIIUX CHJI HBOJIIOIIMM HA T€HO(OH]I MOIMYJISAIUU, MPUCIIOCOOIEHHOCTH OPTraHU3MOB K Cpejie OOUTaHUsI, YepelOBaHuUs
HaIlpaBJIECHUH 3BOJIIOLIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXAYy MPOLECCAMU HBOJIIOIMUH, JBIKYIIMMH CHJIAMHA aHTPOIIOTEHE3a,
KOMITOHEHTaMH Pa3IUYHBIX SKOCUCTEM U MPUCIIOCOOJIECHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBISATh OTIWYUTENbHBIE TPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOJICHHOCTh BHUJIOB K Cpele OOWTaHws,
a0MOTMYECKUX M OMOTHYECKMX KOMIIOHEHTOB ASKOCHUCTEM, B3aWMOCBSI3€Hl OpPraHM3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX
W3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTbI, OHOJIOTMYECKYI0 TEPMUHOJOTHMI0O W CHUMBOJMKY IS
JI0Ka3aTelIbCTBA POJICTBA OPTaHM3MOB PAa3HBIX CHCTEMATUYECKHX TPYII, B3aHMMOCBSI3U OPraHW3MOB M CpPEIbl OOUTaHUS,
€AMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHUS MHOTrooOpa3usi BHUJOB U JIKOCHUCTEM KaK YCJIOBHS
COCYULIECTBOBAHUS MPUPOJIbI U YETOBEUECTBA;

yMEHUE peliath OWOJOTHMYECKHE 3a7adyH, BBISIBISThH MPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY HCCIEAYEMbIMU
OMOJIOTUYECKUMH TPOIIECCAMU U SIBIEHUSIMU, JI€JIaTh BHIBOJIBI U POTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX PE3YyJIbTATOB;



YMEHHE BBINMOIHITH JIa0OpAaTOPHBIE M MpaKTUYECKue paboThl, COOMOAaTh MpaBWia Mpu paboTe C y4yeOHBIM U
71a00paTOPHBIM 000PYI0OBAaHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, MIPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEICTBAMH, POPMYIHUPYS LIETb HUCCIEIOBAHUS,
aHaTM3UPOBATH MOJTyYECHHBIE PE3yJIbTaThl U JEJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B yU€OHO-UCCIIEI0BATEILCKOM paboTe 10 OMOJIOTUH, SKOJIOTUU U MEAUIIMHE, IPOBOAUMOI Ha 0a3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYUYCHHbIC PE3YyIbTaThl HA YUCHUYECKUX KOH(DEPEHITHIX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUU O MPOUCXOKICHUHU >KU3HM, YENOBEKAa M YEJIOBEYECKUX pac, O MPHUUMHAX,
MOCJEACTBHSIX M CIIOCO0ax MpeoTBpalleH s rI100aabHbIX H3MEHEHH B buocdepe;

YMEHHUE OCYILECTBIATh OCO3HAaHHBIA BbIOOp Oyaymie mnpodeccnoHaIbHON AEATENbHOCTH B O0JIACTH OHOJIOTHH,
AKOJIOTHH, TIPUPOOTIONH30BAHMSI, MEAUIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPHHAPUH, CEIHCKOTO X03sIICTBa, MHUIIEBOI
MPOMBINIJICHHOCTH, YIIyOJNATh TO3HABATENIbHBI WHTEpEC, HAMpaBICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccun U MpOJOIDKEHUE OMOJOTHYECKOro OOpa30BaHMs B OpPraHU3allUsAX CPEIHEro MPOPECCHOHAIBHOIO M BBICILErO
o0pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 buonorus kak Hayka 1
2 JKvBbIE cHCTEMBI U UX U3YYCHHE 1
3 buonorus knetku 1 0.5
4 XuMHYecKasi Oprauu3anus KIeTKHA 7
5 Ctpoenue u GyHKINH KIETKU 5 1
5 OOMeH BelleCcTB U NpeBpallieHue S3HEPTUU B 5 1
KIIETKE
7 HaCJIGIlCTBeH}faﬂ uHpOpManus U 6 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKA 4 1
9 Crpoenvnie U GyHKIUU OPraHU3MOB 14
10 Pa3smHOXkeHue U pa3zBUTHE OPraHU3MOB 6
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U 1 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH )
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 4
14 I'enernka yenoBeka 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 brorexHomorus u CHHTETHYECKast OMOJIOTHS 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 11




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 5
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 9 2
MaxkposBomtous U €€ pe3yabTaThl 4 1
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 5 1
3emuie
5 IIpoucxoxneHue yeaoBeKa — aHTPOIIOTEHES 5 1 1
DKOJIoTUsl — HayKa O B3aMMOOTHOIIICHUSIX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollen cpeaoun
7 Opranu3Msl U cpesia 0OuTaHMs 15
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
9 DKos0rus cood1IecTB. DKOJIOTHYECKHE 12 1 05
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyxkaromas cpeaa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 7







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi oOpa3oBaTeJIbHBbIC
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, nexrpodopes, '
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepalibHbI€ BEIlECTBa KJIETKH, UX 1
Ouosoruyeckas poib
OpraHuyeckue BellecTBa KIETKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, Knaccupukanys u GyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Oprannyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
Ctpoenune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuyeckas padora «M3ydyeHue cBOMCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHue 05
JBYDKEHUS [IUTOIJIa3Mbl B PACTUTENbHBIX
KJIETKax»

[TomryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOH/IPHH, TUIacTH IBL. JIabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HemeMOpanHble opraHOU bl KJIIETKH

22 Crpoenue u GyHKIUH s71pa




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yvyeHune KaTaTuTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOPHI M OCIKH-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBII THII OOMEHa BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busisl 6posxeHus.

JlaGopatopHas pabota «CpaBHeHHE
IPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTUUECKOro ooMeHa. DHeprus
MeMOPaHHOTO I'PaJMEHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonHoit AT®-

0.5




CHHTAa3bl

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
Teme "OOMEH BEIIEeCTB U PEeBpaIICHHE

32 sHepruu B kietke" / KonrponbsHas pabora 1
o TeMe "OOMeH BEIIEeCTB U MPEBPAICHIE
SHEpPruM B KieTke"

33 Peakiiun MaTpu4HOTO CHHTE3a 1

34 Tpanckpunius — marpuuabiii cuaTe3 PHK 1

35 TpaHcasus u e€ Tarbl

36 KonupoBanue aMuHOKUCIIOT. Poib 1
pubocoM B OMOCHHTE3€e OenKa

37 Opranuzanus TeHOMa y TPOKapHOT U 1
IYKapHOT

38 MonekyasipHbIe MEXaHU3MbI YKCIIPECCHU 1
TCHOB Y DYKapHOT
Bupycel — HeksieTouHbIe HOPMBI KU3HU U

39 oOnuratHele napasutel. [lpakTuyeckas 1 0.5
pabota «Co3aHne MOJIeNTd BUPYyCca»

40 BupycHsie 3a001eBaHNS YelOBEKa, 1
YKUBOTHBIX, PACTCHUN

41 HanotexHonoruu B OMOJIOTHH U MEUIIIHE

42 JKU3HEeHHBIN UK KIETKU 1

43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora

44 «M3yueHne XpoMoCOM Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax»

45 JleneHne KJISTKM — MHTO3 1




Tunel kneTok. KapuokuHes U IUTOKUHES.
Perymnsnus ;xM3HEHHOT O IIUKJIA KJIETOK.

46 JlaGopaTtopHnas pabora «Habmronenue 0.5
MUTO3a B KJIETKaX KOHYMKA KOpeIllKa JIyKa
(Ha TOTOBBIX MUKpOIIpernapaTax)»
O060011eHNe U cUCTeMAaTH3aIMs 3HAHUH 110
temaMm "HacrencrBennas nadopmanus u

47 peanu3anus ee B kietke", "Ku3HeHHBIH
ki kietkn" / KontposbHas padota mo
teme "Peakiiun MaTpudHOro cuHTE3a"

48 OpranusM Kak euHOE 11eJI0e

49 Tkanu pacrenuii. JJaboparopnas pabota 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3ydyenue TkaHei 0.5
YKUBOTHBIX)
Opransbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 0.5
pacTeHus»

52 Ormopa Tenia OpraHu3MoB

53 JIBuKeHMe OpraHu3MoB

54 [Iutanue opranu3mMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cUCTEMA YETOBEKa

56 JlpIxaHne opraHmu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB




KpoBeHocHas cucteMa mo3BOHOYHBIX

>9 YKUBOTHBIX U YeJIOBEKa

60 Briienenune y opranuzMoB

61 3ammura y OpraHu3MoB

62 NMMmyHHas cucrema yenoBeka

63 Pa3znpaxxuMocTh 1 perynsuus y
OpraHU3MOB

64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS
CHCTeMa KUBOTHBIX M YeJIOBEKa

65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TomoBoe pa3MHOKEHHUE

67 Meiio3
["amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 05
«M3yueHue cTpoCHUS MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 WHauBHyabHOE pa3BUTHE OPraHU3MOB —
OHTOTEHEe3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHE JKUBOTHBIX.

7 JlaGopartopHas pabota «BrisBieHHe 05
NIPU3HAKOB CXOJICTBA 3apOIbIIICH
MIO3BOHOYHBIX JKABOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.

72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3sMHOKEHUS BBICIIMX PAaCTEHUI»

73 O0001eHne 1 cucTEMaTU3AINS 3HAHUHN 110




teme "Ctpoenne u pyHKIH Opranu3MoB" /
KoHnTtponbnas padora mo teme "CtpoeHue u
GyHKIIMA OpaHU3MOB"

I/ICTOpI/ISI CTAHOBJICHUSA U Pa3BUTHA
TCHCTUKHU KaK HAYKH. OCHOBHBIE ITIOHATHUSA U

74 CUMBOJIBI TeHeTHKH. JlaboparopHas paboTa 1 0.5
«/Ipo3oduna kak 00BEKT FreHETUIECKUX
HUCCIIENOBAHUN)
3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHOrnOpuaHOE

75 ckpemuBanue. [IpakTuueckas pabora 1 0.5
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

76 [uTonornueckne OCHOBBI MOHOTHOPHIHOTO 1
CKpEIBaHHS

77 AHanuzupyroliee ckpenuBanue. Hermomnnoe 1
JOMHHHUPOBAHHE
JlurubpuiHoe CKperuBaHue.

78 [TpakTnyeckas pabora «M3yuenue 1 05
pe3yabTaTOB TUTHOPUIHOTO CKpPEIIUBAHUS '
y Ip030(QHIIBDY

79 [uTonornueckre OCHOBBI AUTHOPHIHOTO 1
CKpEeLBaHUS

80 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eneTnka mosna 1

83 T'eHoTHn Kak 11eJIOCTHAS CUCTEMA 1

84 I'eneTH4ECKUI KOHTPOJIb PA3BUTHS 1




paCTeHI/If/'I, JKHBOTHBIX U 4YCJIIOBCKA

85

86

N3MeHunBOCTh NTpU3HAKOB. Buib
U3MEHYUBOCTUA

MoaudukanroHHass K3MEHIYMBOCTh

87

BapuauvoHHbIN psia U BApUaLlMOHHAS
KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHUNUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

I"enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unarusHast U3MEHYHBOCTD

89

90

91

MyTanuoHHast U3MEHYUBOCTb.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH MYTAI[MOHHOTO IPOILECCa.
ONUreHeTHKa U SIIUT€HOMHUKA

O00011eHNe U cCUCTEMATU3ALMS 10 TEME
"I'eHeTHKa - HAyKa O HACIEACTBEHHOCTH U
U3MEHYMNBOCTH OPraHU3MOB" /
Konrtponbnas padora no teme "I'enernka"

0.5

0.5

92

I'enernka uenoseka. [IpakTuueckas pabora
"CocraBiieHHE U aHAJIN3 POJIOCIOBHON"

93

94

MeTtoabl METUIIMHCKON I'e€HETUKH

3HauecHUE MEIUIIMHCKOM T'€HETUKU B
npeaoTBpaAllICHUH U JICUCHUU I'CHCTUYCCKUX
3a00JIeBaHUM YeJIOBEKa

0.5




OCHOBHBIE TIOHSTHS CEJICKIUU.
JlaGopaTtopHnas pabora "M3yueHue copToB

% KYJBTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX 1 05
KUBOTHBIX"
MeToap! ceaeKIIMOHHON paboTHI.

96 JlaboparopHas pabota "M3ydeHue MeTo10B 1
CEeJIeKIMU pacTeHuit"
JloCcTH>KEeHMS CeJIEKIMU PACTECHUM U

97 *KHUBOTHBIX. [IpakTHueckas pabora 1
"[IpuBuBKa pacteHuit"

08 CoxpaHeHue, n3yueHHe 1 UCIOJIb30BaHHUE 1 05
IFeHETUYECKUX PECYPCOB
buorexHonorus kak Hayka 1 OTpaciib

99 npou3BojCTBa. [IpakTuyeckas padora 1
"N3y4yenne 00beKTOB OMOTEXHOIOTHH"

100 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKHUH 1
Ouonorumn

101 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS

102 MeaunuHckue OMOTEXHOJIOTUU 1

OBUIEE KOJIMYECTBO YACOB I1O 102 135

[NPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBHoKyIHME CHIIBI SBOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHS
6 [Tomymsius — sneMeHTapHas €IMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BblsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPHI 3BOIIOLUU 1
9 Oddext ocHoBarens. Dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHUECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas padota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUJa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

21

22

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOLUH

24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU

o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HU Ha 3emiie

26 JloHay4HBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU

97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.

29 Jlaboparopunas pabota «3yueHue u 05
OIMCaHNE UCKOMAEMbIX OCTaTKOB JIPEeBHUX '
OpPTaHHU3MOBY

30 HavanpHbie sTansl opraHnyeckoi
HBOJTIOIINH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3y4yenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHH Pa3HBIX OTIIEIIOB)»

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas

34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 1
KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO 1
0COOEHHOCTH
CoBpeMeHHast CUCTEMa OPTaHUYECKOTO

38 Mupa. OCHOBHBIEC CHCTEMATUICCKUE 1
TPYIIIBI OPTraHU3MOB
O06o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3ynbratel”, "MaKkpoIBOIIOIUS U €€ 1
pe3ynbratel”/ KonTposbHas paboTa mo
TeMme "DBoironua”

40 AHTpOIIOJIOTHSI — HayKa O YEJIOBEKe 1

41 PazButue npeacrapinenuii o 1
MIPOMCXOXKICHUH YeIOBEKA
MecTto yenoBeka B CUCTEME
opraHmdeckoro mupa. JlabopatopHas

42 pabota «/3ydenne ocoOeHHOCTEH 1 0.5
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKYIIIME CUITBI AaHTPOTIOTEHE3a 1
44 CooTHo1IeHrne OHOIOTHYECKUX U 1
COLIMAJILHBIX (PaKTOPOB B AHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [Taneorenerrka 1 majeoreHOMHUKa 1
47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKa 1

48 Yenosedeckue pachl. [IpakTrdaeckas 1 0.5




pabota «M3y4eHHE FKOJIOTHUECKUX
aanTaIyii YemoBeKa»

MG)K[[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHN

50 3apoxaeHUE U Pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3ydyeHre METOI0B IKOJIOTMYECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3Ha4YeHNe YKOJOTHUECKUX 3HAHUH JUIs 1
YeJI0BeKa

53 Dkosorudeckue GhakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHHIA '
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHNI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypbi»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMUYECKHE OCOOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTaHUS»

57 Cpenbl oOuTaHus OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM

61 JUIsl CYIIECTBOBAHHS OPIaHU3MOB B Cpelie
obuTanus

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEJIH MO YJISIIHH:

64 POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKast CTPYKTYpPa MOMYJISIIIH

66 JluHaMuKa TONYJISIIAN U €€ PeryJsus

67 KpuBbIie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BBDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «I[IpucmocobneHus 0.5
CEMSIH PACTCHHH K PaCCEIICHUIO)

69 Bun kak cucrema nomysnsiuit

20 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopoT BemecTB 1 MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI




76

W3meHeHns coo011ecTB — CYKLECCHH

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

" 03ep U peK. DKOCUCTEMbI MOpPEil U OKEaHOB

78 [TpuponHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTENEH, ITyCThIHb

79 AHTPONOT€HHBIE IKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padora 05
«M3yuyenne u onucanue ypoo3KOCUCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapaast 00071049Ka
3emnn

84 Yuenne B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh OHocheps

89 DKOJIOTUYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BoszeiicTBue uenoBeka Ha bnocdepy




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

o1 pacCTUTENIbHBIN U KUBOTHBIA MUP L
92 Oxpana npupoab 1
03 OCHOBHBIE IPUHITUIIBI YCTOMYHUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
PanronansHoe npupoa0onb»30BaHue U
9 COXpaHEHHE OMOIOTHIECKOTO 1
pazHo0Opa3zus 3emin
O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIIEHUSAX OPTAaHU3MOB JIPYT C
JIPYTOM U HAaJIOPTaHU3MEHHBIX CUCTEM C
95 oKpy»aroien cpeaon”, "Opranuszmsl u 1
cpena ooutanus", "IKOJOTHSI BUIOB U
nonysius”, "IKoI0orus coo0IIecTs.
Dkonoruueckue cuctemsr", "buocdepa -
riobanpHas skocuctema / KonTpoiapHas
pabora o Teme "Dkonorus"
96 PesepBHBIil ypok 1
97 PesepBHEIiT ypok 1
98 PesepBHBIil ypok 1
99 PesepBHEIiT ypok 1
100 PesepBHbIil ypok 1
101 PesepBHBIi ypok 1
102 PesepBHBbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







MMPOBEPSIEMBIE HA EI'3 IO BUOJIOTMY TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOIT'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Kon

NMpPoB- . .
IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero

ro

Tpeo-

U

o0pa3oBaHus

ChopMupoBaHHOCTH 3HAHHMI O MECTE€ M POJIM OMOJIOTMM B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHUPOBaHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOH
KapTUHBI MHpPA, B TIO3HAHUH 3aKOHOB MTPUPOJIBI U PEIICHUH KU3HEHHO BAXXHBIX COIMATBHO-ITHYECKIX, IKOHOMHUECKUX, SIKOJOTHIECKUX MPOOIeM
YeJI0BEYECTBA, a TAK)KE B PEIEHHH BOMPOCOB PALMOHAIBHOTO IPUPOAONOIb30BaHUSA, B (DOPMUPOBAHUM LIEHHOCTHOIO OTHOIIEHUS K MPHPOJE,

06H_IGCTBy, YCJIOBEKY,; O BKJIaJC pOCCHﬁCKHX n Sapy6e)KHBIX y‘IéHBIX — OMOJIOrOB B Pa3BUTHUC ouoaoruu

Brnanenue cucreMoii 3HaHUI 00 OCHOBHBIX METOJ[aX HAY4YHOT'O MO3HAHMS, HCIIOJIb3YeMbIX B OMOJIOTMYECKUX MCCIEJOBAHUAX KHUBBIX OOBEKTOB U
HKOCHCTEM (ONKCaHuE, U3MEPEHNE, POBEACHNE HAOII0IeHU T ); cIocOOaMU BBISIBJIEHUS U OLIEHKHU aHTPOIIOTEHHBIX U3MEHEHU B IPUPOJIE.

YMeHue BbIIBUTaTh TUIIOTE3bI, IPOBEPATH UX 3KCIEPUMEHTAILHBIMU CPEICTBAMU, POPMYIUPYS LENb UCCIAEA0BaHUs, aHAIU3UPOBATh NOJyYECHHbIE
pe3ynbTaThl U J€IaTh BBIBOIBI.

BeisiBIeHHE 3aBUCUMOCTH MEXJy HCCIEIyeMbIMU BEJIWYMHAMHU, OOBSCHEHHE IOJYyYEHHBIX pe3yJbTaTOB U (OPMYIHPOBAHUE BBIBOJOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOH?[TI/II\/’I, TGOpI/II\/’I 1 3aKOHOB

YMeHue BlaJieTh CUCTEMOM OMOJIOTMYECKUX 3HAHUHM, KOTOpasi BKIIOYAET: OCHOBOIOJIArarome OMOJ0rnueckKie TEepMUHbI M TOHATUS (KM3Hb, KIIETKA,
TKaHb, OpraH, OpraHW3M, BUJ, TOIMYJSAIMA, SKOCUCTeMa, OWoleHO3, Onocdepa; mMeraboim3M, TOMEOCTa3, KJICTOYHBbI MMMYHUTET, OMOCHHTE3 OeKka,
OUOIOIMMEpBI, JUCKPETHOCTh, CAMOPETYIISLIUS, CAMOBOCIIPOM3BEIEHUE, HACIIECTBEHHOCTh, U3MEHUYMBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHUE);

3 O6uonornyeckue Teopuu: kierouHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa; kioHambHO-cenekTuBHOro umMMmyHnurera I1. Dpmux, WM.
MeuHnKOBa, XpOMOCOMHas TeOpus HaciencTBeHHocTH T. MopraHna, 3akoH 3apoasimesoro cxoacrsa K. bapa, spomonmonnas teopus Y. Jlapsuna,
CHHTETHUYECKAasi TEOPHs IBOJIOIHH, Teopus anTpornoreneza Y. [lapsuna; teopust 6uoreorenoza B.H. Cykauépa; yuenne H.I. BaBunosa o nenTpax

MHOTOO0pa3usi U TPOUCXOXKACHHUS KYIbTYpHBIX pacTeHuid, yduenue A.H. CeBepmoBa o MyTsAX W HaMpaBiICHUSAX HBOJIOINUH, ydeHue B.U.




Bepnaackoro — o 6uocdepe);

3aKOHB! (€AMHOOOpa3us MOTOMKOB IIE€PBOIO IOKOJICHMsI, PACILEIUIEHUs] MPHU3HAKOB, HE3aBHCHUMOIO HACleJOBaHUs Npu3HakoB I'. Menaens;
CLIEMIJICHHOTO HaclleZI0BaHUs IPU3HAKOB U HAPYIIEHHUs cleruieHus reHoB T. Moprana; roMoJIorn4eckux psiioB B HACIEICTBEHHON M3MEHUYHMBOCTU
H.U. BaBunosa; renerudeckoro pasHoBecus J[x. Xapau u B. Baiin6epra; 3apoasieBoro cxoncta K. bapa; Ouorenernueckuit 3akoH J. ['exkerns,
@®. Mrosuiepa);

HNPUHIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npasuia (MuHuMyMa FO. JInbuxa, sxosoruueckoil mupaMuibl yuces, 6MoMacchl U SHEPTUN);

runoTe3sbl (koarepsarHoil A.M. Omapuna, nepBudanoro OynboHa [Ix. Xomnneitna, mukpocdep C. @okca, pubdosuma T. Uek)

YMeHue peuiaTb ITOHMCKOBBIC OMOJIOrHYEeCKUe 3ala4uu; BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3UM MCKAY HCCICAYCMbIMU OHOJIOrMYECKUMHU
06’I)CKTaMI/I, mpoueccaMu U ABJICHUAMM, A€J1aThb BBIBOABI X ITPOTrHO3bI HA OCHOBAHUH IOJTYYCHHBIX PC3YJIbTATOB,
COCTaBJIATh F'CHOTUIIMYCCKUE CXEMbI CKPCIIMBAHUSA JId PAa3HBIX THIIOB HACICAOBAHUA IIPU3HAKOB Y OPraHu3MOB, COCTABJIAATh CXEMBI IICPCHOCA BCIICCTB

H SHCPI'ur B SKOCUCTEMAX (I_Iel'H/I IIUTaHyA, ITUIICBBIC CGTI/I)

YMeHHe yCTaHaBIMBATh B3aMMOCBSI3U MEXIY CTPOSHHEM U (PYHKIIUSMH: OPTaHOUIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu U CHCTEMaMH OPTaHOB y
pacTeHMi, )UBOTHBIX U YEJIOBEKA; MEXAY 3TallaMl OOMEHa BEILIECTB; TalaMu KJIETOYHOrO IUKJIA U JKU3HEHHBIX LIMKJIOB OPraHU3MOB; 3TalaMu
AMOPHOHAILHOTO PA3BUTHS; TEHOTHIIOM B (peHOTUTIOM, (DEHOTHUIIOM M (haKTOpPaMH Cpeabl OOMTAHUS; IPOIIECCAMH SBOJIIOLINH; ABIKYIIMMH CHIIAMH

AHTPOIIOTCHE3a; KOMIIOHCHTAMU Pa3JIMYHbIX 9KOCUCTEM U HpI/ICHOC06JI€HI/15[MI/I K HUM OpPraHu3MoB

YMeHune BBIICIATE CYHICCTBCHHBIC ITPU3HAKU

CTPOCHUA BUPYCOB, KJIICTOK IMPOKAPUOT W OSYKAPHUOT, OAHOKJICTOYHBIX M MHOI'OKJICTOYHBIX OpraHW3MOB, BHUIO0B, 6I/IOF€0HCHO3OB, 9KOCHUCTEM H
Oonochepsl; CTPOCHUS OPraHOB M CHCTEM OPraHOB PACTEHUH, )KMBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEIEATEIHbHOCTH, MPOTEKAIOIINX B OPTaHU3Max
pacTeHuii, >XKMBOTHBIX M 4YEJIOBEKa; OMONOTMYECKMX IMPOILIeCCOB: OOMEHa BellecTB (MeTradonusMm), MHGOpMAIMU M MPEBPALICHUS JHEPTUH,
OpoxeHus, aBTOTPO(HOTO W TETepOTPO(PHOro THUMOB NMUTAHMS, (HOTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a, raMeToreHe3a, SMOpHoreHesa,
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS, Pa3MHOXKEHMsSI, WHIUBUAYAIbHOIO Pa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHCTBUS TI'€HOB, I'€TEpPO3UCa;
JNENCTBUI HMCKYCCTBEHHOTO OTOOpa, CTaOMIU3UPYIOLIETrOo, JBIDKYIIETO U Pa3phIBAIONIETO €CTECTBEHHOrOo OTOOpa; allonmaTpuyeckoro u
CUMMATPUYECKOTO BUA000pa30BaHUS; BIUSHUS ABIKYIIUX CHJI SBOJNIOIUHA HA TeHO(OH] MOMYISAINUN; MPUCTOCOOIEHHOCTH OPTaHU3MOB K Cpefie

06I/ITaHI/I$I, qepeaoBaHuA HanpaBneHnﬁ 9BOJIIOLOWH, KPYTrOBOpOTa BEHICCTB U IMTOTOKA SHEPTHUH B OKOCUCTEMAX




C(pOpMI/IpOBaHHOCTB YMCHHS BBIACIIATE CYHICCTBCHHBIC IPU3HAKU BUPYCOB, KJIICTOK IIPOKAPUOT U 3YKApPUOT, OAHOKJICTOYHLIX U MHOT'OKJICTOYHBIX
OpPraHu3MOB, BHJIOB, OMOTEOIIEHO30B U 3KOCUCTEM; 0OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIESCTB M MPEBpAIICHUS SHEPTUH B KIETKE, (DOTOCHHTE3a,
TUTACTHYECKOTO M YHEPreTHYECKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeW03a, OIUIOAOTBOPCHHUS, PA3BUTHS M PA3MHOXKCHHS, WHIMBHYaTbHOTO
pa3BHUTHUS OpraHu3Ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOIO 0TOOpa, BUI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB K
cpeac OGI/ITaHI/ISI, BJIMAHUSA KOMIIOHCHTOB 3KOCHUCTCM, aHTPOIOTI'CHHBIX U3MEHEHUH B DKOCUCTEMAaX CBOEU MCCTHOCTH, KPyroBopoTa BCHICCTB U

MIpEBpaIlCHHs YPHEPTUHU B Orocdepe

YMeHne UCcnoab30BaTh COOTBCTCTBYIOIIHMEC apTYMCHTHI, 6I/IOJIOI‘I/I‘-IGCKYIO TCPMHUHOJIOTHIO U CUMBOJIMKY JJId AOKA3aTCJIbCTBA pOACTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYCCKUX I'PYIII; B3AUMOCBA3HU OPraHN3MOB U CPEABI O6I/ITaHI/I5[; CANHCTBA YCJIOBCYCCKUX Pac; HGO6XOI[I/IMOCTI/I 3A0POBOI0O o6pa3a
JKU3HH, COXPAHCHUA pa3H006pa31/I;1 BUJOB U SKOCHUCTEM KaK YCJIOBHA COCYHICCTBOBAHUA MIPUPOABLI K YCJIOBECUCCTBA

YMeHue KpUTHYCCKH OLCHHBATDH I/IH(I)OpMaLII/IIO OHOJIOrUYECKOI0 COACPIKAaHUA; HHTCPIHPETUPOBATEL OTUYCCKHUEC ACIICKTbI COBPCMCHHBIX
I/ICCJ'IG,I[OBaHI/Iﬁ B 6I/IOHOFI/II/I, MCAUIINHE, 6I/IOTCXHOHOFI/II/I; pacCMaTpuBaTh ria00ajJbHbIE DKOJIOTHYECKUE HpO6J’I€MbI COBPEMCHHOCTH, Q)OpMHpOBaTB

1O OTHOLICHUIO K HUM CO6CTBCHHYIO ITO3UIIHIO




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOTUHN

IIpoBepsieMbIii 3JIEMEHT COACPKAHMS
Kona
1 buoinorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYECHHUE
CoBpeMeHHasi OMOJIOTHS — KOMIUICKCHAs Hayka. buosornmueckue Hayku W H3ydaeMble UMM TpoOjieMbl. DyHIaMEHTAIbHBIC, MPUKIAIHBIE U
11 MMOMCKOBBIE HAyYHBIE CCIICIOBAHUS B OMOJIOTHH.
' 3nauenue Ouonoruu B (OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-Hay4yHOU KapTuHbl Mupa. [Ipodeccuu, cBs3aHHble ¢ OWonoruei. 3HadueHHE
OMOJIOTHH B MIPAKTHYECKOM JIEITEIILHOCTH YEJIOBEKA: MEAMITUHE, CEIbCKOM XO3SIMCTBE, IMPOMBIIIICHHOCTH, OXPAaHE MPUPOIbI
JKuBble cucTeMBbl Kak mpeaMeT u3ydeHus Omonoruu. CBOHCTBA KHUBBIX CHCTEM: €AMHCTBO XHMHUYECKOT'O COCTaBa, MUCKPETHOCTh M ICIIOCTHOCTD,
CJIOKHOCTh M YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alUs, CAMOBOCIIPOM3BENCHHE, Pa3apakMMOCThb, U3MEHUYMBOCTb, POCT U
12 pa3BUTHE.
YpOBHM OpraHu3alydyd KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbBIA, MONYJISLHMOHHO-BUAOBOM, 3KOCHCTEMHBIN
(buoreonieHoTHYECKHit), OmochepHbid. [Iporeccsl, NMpoucxoasime B JKUBBIX cucTteMax. OCHOBHBIC TpH3HAKK XUBoro. JKu3eb kak (opma
CYILIECTBOBaHUS MaTEPUU
Metoasl Ouonorudyeckoit Hayku. HaOmionenue, usmMepeHue, SKCIepUMEHT, CUCTeMaTr3alus, Metaanaiu3. [loHsTHe 0 3aBUCUMON U HE3aBUCUMOM
13 nepemenHoil. [InanupoBanue skcriepumenta. [loctaHoBka U mpoBepka rumnote3. HyneBas rumote3a. [loHsTHE BBHIOOPKHM M €€ TOCTOBEPHOCTH.
' Pa3bpoc B Oumomormyeckux maHHbIX. OllEHKa JOCTOBEPHOCTH MOJYYEHHBIX pPE3yiabTaToB. [IpUUMHBI HMCKaXEHHUS pPE3YyIbTaTOB JKCIEPUMEHTA.
IlonsaTHe CTAaTUCTUYECKOTO TECTA
2 Knerka xak 6mosorudyeckasi cucremMa
Krnerka — cTpykTypHO-(yHKIIMOHANBHAS equHULa kuBoro. VMcropust oTkpbiTus kietku. Padotsr P. I'yka, A. JleBenryka. Kierounas teopus (T.
51 [lBann, M. llneiinen, P. BupxoB). OcHOBHBIE NIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOpHUH.
' MeToibI MONIEKYISIPHOM U KJIETOYHOW OMOJIOTHH: MUKPOCKOMHUS, Xpomarorpadus, 31eKTpodopes3, METOJ MEUEHBIX aToMOB, Au(depeHinaIbrHoe
neHTpudyrupoBanue, KyIbTHBHPOBAHUE KIETOK
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XHMMHAYECKUN COCTaB KIETKA. Makpo-, MHUKpO- U YIbTPAMHUKPOIEMEHTHl. Boma u €€ poib Kak pacTBOPUTENs, pearcHra, ydacTue B
CTPYKTYPUPOBAHUHU KIIETKHU, TETUIOPETYIsii. MuHepaabHbIe BELIeCTBa KJIETKH, UX Ouosorndyeckas posib. Posib KaTHOHOB Y aHMOHOB B KJIETKE.
buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, nenTuaHas
CBsI3b. BTOpHuuHas, TpeTuyHasi, yeTBepTUYHas CTPYKTyphl. [enarypanus. CBoiictBa GenkoB. Knmaccudukaius OenxoB. buonorudeckune (yHKIIUN
OEIKOoB.

YrneBoabl. MoHOCaxapubl, AUcaxapubl, OJIUrocaxapuasl U noiaucaxapuabl. OOmmil mian cTpoeHus U GU3NKO-XUMHUECKHE CBOWCTBA YIJIEBOIOB.
buonornueckue GyHKIIUU YTIIEBOAOB.

Jlumuasl. I'uapodunbsHO-TUApOoPOOHBIE cBOMcTBa. Kinaccudukanusa munuaos. Tpuriunepuas!, Gochonunuabl, BOCKH, CTepouabl. buomgorunueckue
¢ynkuuu mununoB. O0muMe cBoicTBa OMOIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHHIO, TOTYITPOHUIIAEMOCTb.
Hyxneunossie kucnotel. [IHK u PHK. Crpoenne nykienHoBbix kucinoT. Hykneotuasl. [lpunimun komriementapHoctu. [lpasuno Yapradda.
Crpykrypa JJHK — nBoiinas cnupans. Mectonaxoxaenue u o6nonornueckue Gpynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsizu B Moiiekyne AT®. buonoruueckue ¢pynkinuu AT®. BoccraHOBIIEHHBIE EPEHOCUUKH, UX
¢ynkuuu B kinerke. CexBenuponanue JJHK.

CTPYKTypHaH O1oa0rusa: OMOXUMHYECKHUE U 6I/IO(1)I/I3I/I‘IGCKI/IC HCCJIICAOBaHUA COCTaBa U HpOCTpaHCTBeHHOﬁ CTPYKTYPbI 6I/IOMOJ'I€KyJ'I

2.3

Tunsl KJIETOK: yKapuoTHUecKas U pokapuoTuyeckas. CTpyKTypHO-(yHKIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crpoenne npoxapuotrudyeckoil kineTku. Kierounas crenka Oaktepuil u apxei. OcoOE€HHOCTH CTpPOEHHUs TreTepoTpodHOW M aBTOTPO(HOMN
IPOKAapUOTUYECKHX KJIETOK. MeCTo U pojib MPOKApHOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHUECKOU KieTkH. [lnazmarnueckas memOpana (rmasmanemma). CTpykTypa mia3MaTH4ecKoil MeMOpaHBbI.
TpancnopT BemiecTB yepe3 Ma3MaTHUecKyl0 MeMOpaHy: MacCuBHbIN (Auddy3us, odneruénnas nud@ysus), akTUBHBIA (IEPBUYHBIA U BTOPUYHBIH
akTUBHBIA TpaHcrnopt). Ilomynponunaemocts MemMOpanbl. PaGora HaTpuii-kanueBoro Hacoca. DHJOLMTO3: MHUHOLMTO3, (aromuro3. DK30LHUTO3.
Knerounas crenka. CTpykTypa U pyHKLIUHU KJIETOYHON CTEHKH pacTeHUM, rpuOoB.

Huromnnasma. [{uto3ons. [{utockener. JBuxenue nuroriazmel. Opranouap! kieTkd. O1HOMeMOpaHHbIE OPTraHOWIABI KJIETKU: DHIOIIIa3MaTHIeCcKast
cetb (OIIC), anmapat [onabmku, JTU30COMBI, UX CTpPOEHHE U (QYHKIHMH. B3auMOCBA3b OJAHOMEMOpaHHBIX OpraHousioB KieTku. CTpoeHue
rpanyssipHoro perukynyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['majnkuii (arpaHyssipHBIA) SHIOIUIa3MAaTHYECKUH

petukynym. CekperopHas ¢pyHkuus anmnapara ['onsmpku. TpancnopT BeliecTB B kKieTke. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.
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IToxyaBTOHOMHBIE OPraHOUBI KJIETKA: MUTOXOHIPUH, TUTACTHU/IBL.

Crpoenvie 1 QpyHKIMM MUTOXOHAPHUH U mactui. IlepBuuHble, BTOPUYHBIE U CIIOKHBIE IUIACTHU/BI (POTOCHHTE3UPYIOIUX YKapUOT. XJIOPOIIACTHI,
XPOMOILIACTBI, JICMKOILIACTHI BBICUIMX PACTCHUN.

Hemembpannsie opranouisl kietku Ctpoenue u GyHKIUN HEMEMOpPaHHBIX OPraHOMI0B KJIeTKU. PrOocoMbl. MukpoduinameHTsl. MbIIIeUHbIE KICTKH.
Mukpotpybouku. Knerounstit neHtp. CTpoeHue U IBHKEHHE )KTYTHKOB M pecCHHUEK. MUKPOTPYOOUKH IIUTOILIa3MBbL. LleHTpHOIb.

Anpo. O6osnouka sapa, XpOMAaTUH, KapHOIUIa3Ma, SAPBIIKH, UX CTpoeHHWE W (QyHKUuH. SnepHbiii OenkoBbli Marpukc. IIpoctpancTBeHHOE
pacIoyio’KeHre XpOMOCOM B MHTep(a3HOM sizipe. benku xpomaTrrnHa — THCTOHBI.

Kiierounsie BitoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapHOT (pacTUTENIbHOM, )KUBOTHOM, TPUOHOI)

AcCUMMIIAIMS U JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPOMHBIN U reTepoTpodHbIi. YdacTue Kuciopoja B
0OMEHHBIX Tpoleccax. JHepreTudeckoe odecneueHne kiuetku: npespamenne AT® B oOMeHHBIX mporieccax. DepMEeHTAaTUBHBIA XapaKTep peakuuit
KJIETOYHOT0 MeTabonmmu3ma. DepMeHTHI, NX CTPOSHHE, CBOWCTBA W MexaHu3M JeiicTBusa. Kodepmentsl. OTinynst GepMEHTOB OT HEOPTaHHMYECKHX
KaTaJn3aTopoB. benku-akTuBaTopsl 1 OEIKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPeaklUil OT pa3Iu4HbIX (PaKTOPOB.
[TepBuyHbII cHHTE3 OpraHuYecKux BellecTB B kieTke. dorocunre3. Ponb xmnopomiactoB B mponecce ¢porocunreza. CBeToBas U TeMHOBast (pa3bl.
[IpoxyktuBHOCTE poTOCHHTE3A. Biusiare pa3nudHbIX GakTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUGUIHPYIONME OaKTepHH, >KEIe300aKTepUH, CEepoOaKTepUH, BOJOPOIHBIC
6axkTepuy. 3HaYEHHUE XEMOCHHTE3a.

AnaspoOHbIe opraHu3Mbl. Buabl 6pokenus. IIponxykTsl OpokeHUs! U UX MCHOJIb30BaHKE YEIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

AspoOHbBIE OpraHu3Mbl. JTambl SHEpreTuieckoro ooMeHa. [logroroBurenbHplil aTan. ['Mukonn3 — 6ECKUCIOPOJHOE PACIIEIUIEHHUE TIIFOKO3BI.
Buonornyeckoe okuciIeHHE, MU KJIETOYHOE AbIxaHue. Poib MUTOXOHApHUI B mpolieccax OMONIOTMYECKOro okucieHus. L{ukmumdeckue peakuuu.
OxucnurensHoe (pocopunuponanue. [IpenmyiecTBa aspoOHOro myTH oOMeHa BELIECTB Nepe] aHa3poOHBIM. D(PPEKTUBHOCTD IHEPreTUYECKOTO

oOMeHa
Peakuuu marpuuHoro cuHtesa. [IpyHIMI KOMIJIEMEHTAPHOCTH B pEaKLMSIX MAaTPUYHOTO CUHTe3a. Peannsanusi HacieICTBEHHOM HHQpOpMAaIUH.
I'enetnueckuii koa, ero cBoucTBa. TpaHckpunuus — Marpuudbli cuHTe3 PHK. IlpuHuumnel TpaHCKpUNIMHM: KOMILJIEMEHTAapHOCT,

AHTUIIApAJJICIIbBHOCTb, ACUMMCTPUYIHOCTD. TpaHCJI}II_II/IH u e€ JTambl. Y4JacTue TPAHCIIOPTHBIX PHK B Ouocunte3e Oenka. YciaoBus OMOCHUHTE3a




6enka. Koguposanue amunokucnot. Pons pudocom B OnocuHTe3e Oernka.

Opranu3anys reHoMa y IpOKapHuoT U dYKaproT. Perynsius akTHBHOCTH TeHOB Yy TipokapuoT. ['unoresa onepona (®@. XKakoo, XX. Mano). Perynsmms
00OMEHHBIX IIPOIECCOB B KiieTke. KieTouHsblil romeocTas.

Bupycel — HekseTouHble (POPMBI JKU3HH U 00JIMTaTHBIE TTapa3uThl. CTPOGHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpHO(aros.

BupycHslie 3a60eBanus uenoBeka, KUBOTHBIX, pactenuit. CIINL, COVID-19, conuanbHble 1 MEAUIIMHCKHE TPOOIEMBI

2.6

3.1

Knerounsnii ki, ero nepuoas! U perynsinus. Marepdasza u muto3. OcoOeHHOCTH MPOIECCOB, pOTeKamuX B nHTepdase. [loarotoBka KieTku K
nenenuto. [IpecunTernyeckuii (MOCTMUTOTUYECKUN ), CHHTETUYECKUN M MOCTCUHTETUYECKUH (IPEMUTOTUYECKUIN ) TePHOIbI UHTEP(Da3bI.
Marpuunbii  cunte3 JHK — permnukanus. Ilpunnuner  perumakanuu  JIHK:  koMmieMeHTapHOCTh, MOJYKOHCEPBATUBHBIA  CHHTE3,
a"HTunapamienbHocts. Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Ternomepsl U Teiomepasa. XpoOMOCOMHBIN HaOOp KIETKH —
KapHOTHIIL. J{MTUTOMIHBINA U TalsIONTHBINA HA00PHI XpoMocoM. ['oMooruyHbie XpoMOcoMBI. [10J10BBIE XPOMOCOMBI.

Jenenue kinetku — Muto3. CTaauu MUTO3a U MMPOUCXOIALIME B HUX mporecchl. Tunbl Mmuto3a. Kapuokunes u nurokunes. buonornueckoe 3HaueHue
MUTO3a. Peryisuus MUTOTHYECKOro LuKia KieTku. [IporpammupyemMas KieTouHasi ruoesb — arnonTos.

CDYHKI_[I/IOHB.J'ILHB.H I'€HOMHKA
OpF aHM3M KaK OMOJIOTHYecKas CucTeMa

OIHOKJIETOUHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3Mbl U MHOTOTKAHEBBIC OPTaHU3MBI.

®DopMBI pa3MHOKCHHSI OPTaHU3MOB: Oecriooe (BKIIOYas BETETaTHBHOE) M TOJIOBOE. BHIBI O€CIioioro pa3MHOKECHHUS: TIOYKOBAHUE, CTIOPYIISIINS,
(dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxeHnue. [lonossie kieTku, i ramersl. Meio3. Ctaaun meitosza. [loBegenue xpomocom B Meriose. Kpoccunrosep. buonornueckuit
CMBICJI M€HO03a U TTOJIOBOIo Iporecca. Melo3 1 ero MeCTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpieBoe pasButue. ['amerorenes y kuBOTHBIX. [lomoBeie kene3pl. OOpa3oBaHME M pa3BUTHE TOJIOBBIX KiIEeTOK. CrepmaToreHes H
oorene3. CtpoeHue mMOJOBBIX KJIeTOK. OIUIOAOTBOpEeHHWE M SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CMOCOOBI OIJIOJIOTBOPEHHS: HApPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Ctamuu >MOpUOreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). [Ipobnenue. Tumbl npoOneHws.
OcobeHHOCTH ApOOJIEHUS MIIEKOMUTAIOMIMX. 3apOoJbIIeBble JUCTKH (TacTpyssiiusi). 3akjajika OpraHOB M TKaHEeW W3 3apOJBIIIEBBIX JHUCTKOB.

B3aumHoe BnusHUME dYacTel pa3BUBAIOLIETOCS 3apojbllia (ASMOpHOHANBHAS WHIYKIMS). 3aKiajka IJlaHa CTPOCHHUS KUBOTHOTO KakK pe3ysbTaT
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UepapXuvecKuX B3auMOICHCTBUI reHOB. BinsHue Ha sSMOpHOHAIBbHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOILIEH CPE/IbL.

Poct u pa3Butne xuBoTHbIX. [locTamOpuonanbuelii nepuos. [Ipsmoe u Henpsimoe pasButue. Pa3Butne ¢ mMeramopdo3oM y OECrO3BOHOYHBIX U
MTO3BOHOYHBIX KMBOTHBIX. bHONIOrnYeckoe 3HauyeHue NpsIMOTO U HENPSIMOTO PAa3BUTHS, UX PACHPOCTPaHEHUE B MpHUpoAe. THUIbI pocTa KUBOTHBIX.
@DaKTOpBl Peryysluu POCTa XUBOTHBIX M 4enoBeka. CTaauu moCcTIMOPHOHATIBHOTO PAa3BUTHS y JKMBOTHBIX M 4YeioBeka. llepmoasl oHTOreHe3a
YeJI0BEKA.

Pasmuoxenune u pasButue pacrenuit. ['amerodur u cnopodput. Meiio3 B KU3HEHHOM IuKIIe pacteHuil. OOpa3oBaHuE CIIOp B IpoIecce Menosa.
['ametorene3 y pacreHuid. OIUIOAOTBOPEHUE W PA3BUTUE PACTUTENIBHBIX OpPraHu3MoOB. J[BOMHOE OIJIOJOTBOPEHHME Y LIBETKOBBIX PACTEHHM.

OO0pa3oBaHue U pa3BUTHE ceMEHU. MexaHU3MBbl PEryJIILIUA OHTOI'€HE3a Y paCTEHUI U )KUBOTHBIX
Hcropust cTaHOBIEHUS U Pa3BUTHS I€HETHKU Kak HayKd. OCHOBHbBIE '€HETHYECKHE MOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIE
TeHbl, albTEPHATUBHBIE INPU3HAKH, JOMHHAHTHBI M PELIECCUBHBIN NpPU3HAK, FOMO3UIOTA, I'€TEPO3UrOTa, YUCTasl JIMHUS, TMOPUIbI, FE€HOTHII,

(1)6HOTI/IH. OCHOBHBIC METOJBI TCHCTHUKH FI/I6PI/II[OJIOI‘H‘~I€CKI/H71, III/ITOJIOFHHGCKI/Ifl, MOJIGKy.HHpHO-FeHeTI/I‘-IeCKI/II\/JI
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Monorubpuanoe ckpeuruBanue. [lepBbiii 3akoH MeHzaenst — 3aKOH e€JUHO0Opa3wsi THOPUIOB TEPBOro MOKoyeHus. [IpaBUiIO TOMHHHUPOBaHMUSL.
Bropoii 3akon MeHienst — 3aK0H pacileryieHus MpUu3HaKoB. [[uTomornueckiue 0CHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHMs. [ MTIOTe3a YUCTOTHI TaAMET.
AHanusupyrollee ckpeupanue. [I[pomexxyTounbslii xapakTep HaclieqoBaHus. Pacuieniene npu3HakoB [Py HEMOJIHOM JOMUHUPOBAHHH.
JuruOpunHoe ckpemunBanue. Tpetnii 3akoH MeHIelns — 3aKOH He3aBHUCHMOT'O HACIICOBaHUS MPU3HAKOB. LIUTOIOrMYeCKre OCHOBBI TUTHOPHTHOTO
CKpEILMBAHMUS.

CuemnneHHoe HacienoBaHue mnpusHakoB. PabGorer T. Moprana. CrernsieHHOe HacleAOBaHWE TE€HOB, HapyIllIeHWE CIETUIEHUsS MeEXIy TeHaMHU.
XPpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosma. XpOMOCOMHBIM MEXaHHU3M OIPEACIICHUs I0Ja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTepOoraMeTHbBINA IOJI
I'eneTndeckas cTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanne npru3HakoB, CHEIVIEHHBIX C TIOJIOM.

I'enorun kak nenocrtHas cucreMa. [LeroTponus — MHOKECTBEHHOE JEUCTBUE I'eHa. MHOXKECTBEHHBIN ajuleNu3M. B3auMoaencTBue HeallleIbHbIX
reHoB. KommiementapHocts. Onucras. [lonumepus

BzaumoneiictBie renotuna u cpeasl mnpu hopmupoBanun (peHotuna. M3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE W KOMMUECTBEHHBIE MPU3HAKU. BHIbI

HN3MCHYMBOCTHU: HCHACJICACTBCHHAA M HACIICACTBCHHAsI.

MoudukanuonHas U3MeHYMBOCTh. Ponb cpenpl B popMupoBanuu MoaudrkanmonHol nameHunBoctd. HopMa peakuum npusHaka. Bapuanonssiii psa
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3.6

U BapuanmoHHas kpusas (B. Moranncen). CoiicTBa MOAM(UKALMOHHON H3MEHUYHMBOCTH.

['enoTunuyeckast n3MeH4YNBOCTh. CBOWCTBA FT€HOTUIMYECKON N3MEHYUBOCTH. Buibl FeHOTUITMUECKOM N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.
KomMOnHaTtuBHas n3MEHYHBOCTb. Meii03 1 10JI0BOM MPOLIECC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTH. Poslb KOMOMHATHBHON N3MEHUYMBOCTU B CO3[[aHUU
TEHETUYECKOr0 pa3HOOOpa3ys B IIpeiesiaX OHOIO BUJIA.

MyranyoHHas W3MEHYUMBOCTb. BuIbl MyTaluil: I'€HHbIE, XPOMOCOMHBIE, I'€HOMHBbIE. CIIOHTaHHbIE M WHIYLMPOBAHHbIE MYyTalUW. SnepHele U
UToruiazmMaruyeckue Myraiuu. ComMaTtHyeckue U MojoBble MyTaluu. [IpyurHbl BOSHUKHOBEHUS MyTalMid. MyTareHbl U UX BIMSHHE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOIO Mpolecca. 3aKOH T'OMOJOIMYECKMX psAIOB B HaciencTBeHHoW u3MmeHuuBocTH (H.M. BaBunoB). Buesnepnas

N3MCHYHMBOCTDb M HACJICACTBCHHOCTD

Kapuorun uenoBeka. MexayHapo/iHas mporpamma HCCIIEIOBaHUs F€HOMa 4eloBeKa. MeToJpl M3yYeHUs TeHETHKU YeJIOBEKA: M€HEalOrnYeCcKui,
OJIM3HEIOBBIM, ITUTOTEHETUYCCKUN, TMOMYISAIMOHHO-CTATUCTUYCCKUN, MOJICKYJIApHO-TeHeTuUeckuid. COBpEMEHHOE OmpeejieHue TEeHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBaHWE, TCHOTUITMPOBaHKE, B TOM uncie ¢ momoinbto [1[P-ananuza. Hacnencreennsie 3aboneBanus yenoBeka. [ eHHbIC U
XpPOMOCOMHBIE 00JIe3HH 4esoBeka. boje3sHu ¢ HacleACTBEHHON MPeapacnoIoKEHHOCThIO. 3HAUCHHE MEAMIIMHCKON IeHEeTUKU B MPEeIOTBpAIlEHUH U

JIEYEHNH TeHETHUYECKHUX 3a00eBaHnii yenoBeka. CTBOJIOBEIE KIIETKH

JloMecTukanusi U celeKiusa. 3apoKICHUE CeNeKUWU U JomecThkanmu. Yuenue H.M. BaBumoBa o IHEHTpax MHpPOHCXOXIEHHS U MHOTooOpa3us
KYJIbTYPHBIX pacTeHui. Poib celekiuu B CO3JaHUM COPTOB PACTEHUM W MOpOJ KUBOTHBIX. COpT, mopojia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacjencTBeHHOM n3MeHunBocty H.M. BaBuiosa, ero 3HaueHue Juist CeIEKIMOHHON paboThI.

MeTtonbl ceneKiuoHHOW padoThl. VcKycCTBEHHBIH OTOOp: MAacCOBBIH M WHAMBHAYAIbHBIM. JTambl KOMOMHAIIMOHHOW celeKkiuu. VcheiTaHue
MPOU3BOIUTENEH IO MOTOMCTBY. OTOOD MO TEHOTHITY C TOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ omotkko aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CeJIEKIIMOHHON pa0oThl. PannalimoHHbI U XUMUUECKUA MyTareHe3 Kak MCTOYHUK MYyTallui y KyJbTYPHBIX
dbopm opranuszmoB. Mcrnonb30BaHNE TEHOMHOTO PEIaKTUPOBAHUS U METOJ0B pekoMOuHaHTHBIX JIHK miis momydeHuss MCXOqHOTO Marepuana Jjis
CEJIEKLUU.

[Tonmyuenne momurmonnoB. BHyTpuBHIoBas rubpummsaiys. bian3KopoJCcTBEHHOE CKpellMBaHUe, WM WHOpuAMHT. HeponcTBeHHOE CKpelMBaHue, WITN
aytopumuHr. ['erepo3uc u ero npuunHbl. Vcnonb3oBanue rereposuca B cenekimu. Otnanénnas rudbpuamsarmst. [Ipeononenre Gecruionusi MEKBUIOBBIX

rrOpu0B. JIOCTHKEHHUS CEEKITUH PACTEHUH 1 )KHBOTHBIX

3.7

OOBbeKThl, HCHOJb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBbIE KYyJbTYpbl, MUKPOOPTaHM3MBI, MX XapaKTepucTuKa. TpaaunnoHHas




OuoTeXHONOTHA:  XJieOoleueHne, IOJlydeHHEe  KHUCJIOMOJOYHBIX  IMPOAYKTOB, BHHOAenue. MukpoOuonornueckuii  cuHte3.  OOBEKTHI
MHUKpoOHoIornueckux TexHojorui. IlpousBoacTBo Oenka, aMMHOKMCIOT M BUTaMUHOB. VICKycCTBEHHOE OIMIOAOTBOpeHHE. PexoHcTpykuus
ANLEKIETOK U KIIOHNPOBAaHUE KUBOTHBIX. METO TPaHCIUIAaHTALMH SAEP KIIETOK.

XpoMOoCcOMHasi M TeHHasi MHXKeHepHsl. VICKycCTBEHHBIN CHHTE3 TeHa M KOHCTpyupoBaHue pekomOunaHTHbIX JIHK. JlocTmkeHuss u mepcreKTHBBI

XPOMOCOMHOM ¥ TeHHON MHXEHEepHH. MeTUIIMHCKAE ONOTEXHOIOTH. Mcroab30BaHNe CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pasue OpraHuyecKoro Mupa
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4.2

buonorudeckoe pasnooOpasue oprann3moB. COBpeMEHHass CUCTeMa OpraHMYecKoro mupa. [IpuHnunel kiaccupukanuu opranu3mMoB. OCHOBHBIE
CHCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHMSI U JKU3ZHENCSATEILHOCTH OJIHOKJIETOYHBIX OpPraHU3MOB. bakTepuu, apxeu, OJHOKJIETOYHbIE TI'PHUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue mpoTUCThl. KoiloHManbHble OpraHu3Mbl. [[BUKEHHE OJHOKIETOYHBIX OPTaHM3MOB: aMEOOUTHOE, KTYTHMKOBOE, PECHUYHOE.
3amura y OJJHOKJIETOYHBIX OPraHU3MOB. Pa3ApaKuMOCTh y OJHOKJIETOYHBIX OPTraHu3MOB. TaKCUCHI

MHorokieTouHnble pacteHus. B3anMoCBA3b YacTE€dl MHOIOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl W CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranu3zma. OpraHusMm Kak eIuHoe 1enoe. Tkanu pacteHuil. TUIIBI pacTUTENBHBIX TKaHEH: o0Opa3oBaTenbHasi, MOKPOBHAs, MPOBOIAIIAs, OCHOBHAS,

Mexannueckas. OcoOeHHOCTH CTpOeHMs, (PYHKIMN U pacroioKeHUs TKaHeH B OpraHax pacTeHH

4.3

BereraruBHple M IreHepaTHBHBIE OpraHbl pacTeHHil. DYHKIMM OpPraHoB M cucTeM opraHoB. Kapkac pacreHuid. JIBMKEHUME MHOIOKJIETOYHBIX
pacTeHuii: Tponu3Mbl U HacTUU. [loriomieHue BOJbl, YIJIEKUCIOro ra3a U MHUHEpAIbHBIX BEIIeCTB pacTeHUsAMH. [[pixanue pactenuil. Anuddysus
ra3oB 4epe3 NOBEPXHOCTh KJIETKH. TpaHCIOPTHBIE CUCTEMBI pacTeHUI. Beinenenue y pacteHuil. 3amuTa y MHOTOKJIETOUYHbBIX pacTeHui. Kyrukyna.
CpencTBa MacCMBHOW U XUMUYECKOM 3aIUThl. DUTOHIUIBI.

PaBI[pa)KI/IMOCTI) " peryjsinvs y OpraHu3MoB. PaSHpa)KI/IMOCTI) U pEeryjiauusa y MHOT'OKJICTOYHBIX paCTeHHfI. PocrtoBrie BEIICCTBA U UX 3HAYCHHUC

4.5

4.6

MHOroOKJIIeTOYHBIE KMBOTHBEIC. B3amMOCBSI3h YacTeili MHOTOKJIETOYHOTO opraHusma. TKaHI/I, Oopraibl MU CHCTEMblI OpPraHOB MHOTOKJICTOYHOTO
OopraHu3ma. Opl"aHI/IBM Kak eauHoe 1enoe. I'omeoctas. TkaHU )KMBOTHBIX M 4YeJIOBEKa. THIIBI )KUBOTHBIX TKAHEH: OIUTCIIMAJIbHAaA, COCAMHUTCIIbHAA,
MBbIIICYHAA, HCPBHAs. OcoOeHHOCTH CTpOCHUA, (1)YHKI_II/II\/’I " PACIIOJIOKCHU A TKaHEe! B OopraHax >KMBOTHBIX U YCJIOBCKA

Opl"aHH U CHCTCMBI OPraHOB JKHWBOTHBIX. CDYHKI_[I/II/I OpraHoB M CHUCTEM OpTraHOB. Onopa TCJIa OPraHU3MOB. Ckenersl OJHOKJICTOYHBIX H

MHOTI'OKJICTOYHBIX )KHMBOTHBIX. Hap}I)KHHﬁ )51 BHyTpCHHI/Iﬁ CKCJICT. CTpOCHI/IC U TUIBI COSIUHEHUS KOCTE.

JIBI/I)KGHHG MHOTOKJIETOYHBIX JKUBOTHBIX. IlMTanme >KMBOTHBIX. IIMTaHme ITO3BOHOYHBIX >KWBOTHBIX. HBIX&HI/IG JKUBOTHBEIX. KoxkHOE JAbIXaHUC.




XKabepHoe u 1€royHoe bIXaHHE.

JIpIXxaHue MMO3BOHOYHBIX JKHMBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHHMs JIETKUX MO3BOHOYHBIX )KMBOTHBIX. JIpIXaTeNbHas CHCTEMa 4YeIOBEKa.
MexaHu3M BEHTWIISILMY JIETKHUX Y NTHIl 1 MICKOIUTAIOMMX. TpaHCIOPT BEIIECTB y OpraHu3MoB. TpaHCopT BeliecTB y KUBOTHBIX. KpoBeHOCHAs
cuctemMa u e€ opranbl. KpoBeHOCHas cucTeMa I03BOHOYHBIX JKMBOTHBIX. Kpyru KpoBooOpalieHHs. DBOJIIOLMOHHBIE YCIOXHEHHSI CTPOCHUS
KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHusMmoB. Breinenenune y xuBOTHbIX. CokpaTutenbHble Bakyoiau. Oprasbl
BoienieHHsl. CBs3b TIOJIOCTH Tela C KPOBEHOCHOH W BBIICIHUTENILHOW CHCTeMaMH. BbileneHne y IMO3BOHOYHBIX JKHBOTHBIX. 3allura y
MHOTOKJICTOYHBIX )KUBOTHBIX. [IOKPOBBI U MX IPOU3BO/IHEIE.

Pasgpaxxumocts M perynsauus y OpraHu3MoB. PasgpakMMOCTh y OJHOKIIETOYHBIX OpraHM3MOB. TakcHChl. Pa3ipaXuMoOCTb M peryisuus y
MHOTI'OKJICTOYHBIX paCTeHI/IfI. PocToBrie BCIICCTBA U UX 3HAUYCHUC.

HepBHast cucrema u pediekTopHas peryisius Y MHOTOKJICTOYHBIX JKMBOTHBIX. HepBHas cucrema u e€ OTAebl. DBOIIONMOHHOE YCIIOKHEHUE
CTPOCHUSI HEPBHOM CHCTEMBI Y KHUBOTHBIX.

Pa3zpaborka asroputMoB M mporpamMm Uil 3PQGEKTUBHON (DYHKIIMOHAIBLHOW AHHOTAIMH T'€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, METab0OJIOMOB

MUKPOOPTraHU3MOB, PACTEHUM, ’KUBOTHBIX U YEJIOBEKA

S OpraHu3m 4enoBeKa U ero 3710pOBbe
Opraabl ¥ CUCTEMBI OpraHOB uenoBeka. OTAENbl TOJIOBHOTO MO3Ta IMO3BOHOYHBIX KHBOTHBIX. Peduiekc u peduekropnas nyra. besycnoBHbie U
51 ycioBHbIe pediexcsl. ['yMopanbHas peryisuus U 3HJIOKpUHHAsE CUCTEMA JKUBOTHBIX M 4esoBeka. JKene3bl S3HIOKPUHHON CUCTEMbI U MX TOPMOHBI.
' JeiictBue ropmMoHOB. B3aumocBs3b HEpBHOM M SHAOKpUHHOW cucreM. I'mmoranamo-runodusapHas cucrema. Pednekc u peduiekropHas ayra.
be3ycioBHbIE U yCIIOBHBIE pEQIIEKCHI
3ammra opraHu3Ma oT Oonie3Hedl. MIMMyHHas cuctema yenoBeka. KieTouHbIi M TyMOpaibHBI UMMYHUTET. BpoxnéHHbI, mproOpeTEéHHBIN
5.2 cnenupuyeckuii UMMyHHUTET. Teopusi KioHanbHO-cesnekTuBHOro ummyHurera (I1.0pnux, @.M.bepner, C.Tonerasa). BocnanuTenbHble OTBETHI
opranu3mMoB. Poib BpokIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN
5.3 KposenocHas cucrema u e€ opransl. Cepale, KpOBEHOCHBIE cOCYbI M KpoBb. Kpyru kpoBooOpaienus. Pabora cepaua u e€ perynsnus
5.4 pixanue yenoBeka. /(uddy3us razoB depe3 MOBEPXHOCTh KIETKU. JlpIxarenbHas cucTema 4denoBeKa. JlpixaTenbHas MOBEPXHOCTh. Perynsnus

JIbIxaHus. JpIxaTenbHble 00bEMBI




HI/II_L[eBapI/ITeJH:HaSI CHUCTEMa 4YCJIOBCKA. OTILCJII:I MUIICBAPUTCIBHOI'O TPAKTa. HI/IH_IeBapI/ITeJIBHBIe KCJIC3BbI. BHYTpI/IHOHOCTHOC U BHYTPUKIICTOYHOC

5.5
MUIIeBapeHue
56 [TokpoBel 1 ux mpousBogHbie. Opranbl BoiAeneHus. [louku. Crpoenune u (yHKIMOHMpOBaHHE HedpoHa. DuibTpaius, cekperus u oOpaTHoe
' BCACBIBAaHHME KaK MEXaHU3MbI pabOThI OpraHoB BbleneHus. OOpa3oBaHNe MO y YEJIOBEKa
5.7 JIBmkeHue yenoBeka: MplieyHas cucrema. CkeJeTHbIe MBI U uX paboTta. CTpoeHHe U TUIBI COSTUHEHUS KOCTel
6 Teopus sBomtoIMK. PazBuTue xu3HM HA 3emiie
OpomonronHas Teopust Y. apsuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4Has faesreabHocTh Y. JlapBuHa.
JBuxymiue cuiibl sBotonny BuAoB no Y. JlapBuny (BbICOKass HHTEHCUBHOCTh Pa3MHOKEHHUSI OPraHU3MOB, HACJIEICTBEHHAs! H3MEHUHNBOCTh, O0ph0a
6.1 3a CyIECTBOBAHKE, ECTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).
Odopmnenne cuaTeTHdeckoir Teopun 3Bonronuu (CTD). HelitpanbHas teopus 3Bomroruu. CoBpeMeHHas IBOJIIOIMOHHAS OMOJOTHs. 3HAYCHHE
SBOJIIOIIMOHHOM Teopur B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA
[Monynsmust kak 3MeMeHTapHas eauHuIa SBOMONHH. COBPEMEHHBIC METOJIBI OICHKH T'€HETHYECKOTO Pa3HOOOpa3us U CTPYKTYPHI TOIYIISIIHM.
N3menenue reHooH1a MOMYISIIIMK KaK 3JIEMEHTapHOE SBOTIOIIMOHHOE SIBIICHUE. 3aKOH reHeTndeckoro pasHoBecus [x. Xapau, B. BaitnOepra.
DOnemeHTapHbIe (HAKTOPHI (IABMXKYIIME CHIIBI) dBOMOLMUA. MyTalmoHHbli npouecc. KomOunatuBHas m3aMeH4YMBOCTh. Jlpeiid reHoB — cimyuaiiHbie
HEHANpaBJieHHbIC W3MEHEHUs YacTOT auieneid B mnomymsnusx. O(dext ocHoBarens. Mwurpanuu. M3omsmnus mnomymsinwii: reorpaduueckas
(mpocTpaHCTBEHHAs ), Oronornyeckast (penpoayKTUBHAS).
EctecTtBeHHbI 0TOOp — HampaBisomuil GakTop SBOMIONUH. POPMBI €CTECTBEHHOTO OTOOpA: ABMKYIIMM, CTaOWIM3UPYIOUINH, pa3pbIBAIOLIUIl
6.2 (nm3pynrtuBHbIN). [TonoBoit oTOOD.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3yslbTaT MHUKPO3BOIIONUU. BO3HMKHOBEHHE MNPUCHOCOOJEHUH Yy OpraHusmMoB. ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocodiieHuit y opranu3mMoB. OTHOCHTENIBHOCTh PUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u ctpykTypa. BugooOpa3oBanue kak pe3yabTaT MUKPO3BOMIONMHU. M30msmuus — kinroueBoi ¢aktop BuroodpazoBanud. Ilytu n
crocoObl  BUI000pa3oBaHus: ajjonarpuyeckoe (reorpaduueckoe), CUMMATPUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE» (TIOJIUTUIOUAN3AIINS,
rudpuansanys). JJinTenbHOCTh 3BOIIOUOHHBIX ITPOLIECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponab sBomronoHHOM Ouosoruu B paspa60TKe HAayYHBbIX METOJOB COXPAaHCHUSA 6H0pa3H006pa3I/I}I. MI/IKpOE)BOJ'IIOI_II/ISI 1 KO3BOJIIOIMS ITapasUTOB U UX




x03s1eB. MexaHU3Mbl (POPMHUPOBAHUS YCTOMYUBOCTH K AaHTUOMOTHKAM U CLIOCOOBI OOPHOBI ¢ HEH

6.3

MeTtoapl M3y4eHHs MakpodsBoJoLuH. [laneoHTonornyeckue MeToAbl M3ydeHHs sBostouuu. Ilepexomnbie GopMbl M (QUIOrEeHETHYECKUE DPSJIBI
OpraHU3MOB.

buoreorpaduyeckue Meronsl usydenus spomoonuu. CpaBHeHue (iaopsl U GayHbl MATEPUKOB U OCTpPOBOB. buoreorpaduyeckue obmactu 3emiiu.
BunbI-3HIEMUKH U PEJIUKTHI.

OMOpHOJIOTHYECKUE M CPABHUTEIHHO-MOP(OJIOrHYECKHE METOJbl M3Y4YCHHS SBOJIIOLMHU. | €HEeTHYeCKHe MEXaHW3MbI SBOJIIOIHMH OHTOTEHE3a U
NOSIBJICHHS 3BOJIOLMOHHBIX HOBHIECTB. ['OMOJIOTMUYHBIE M AaHAJOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISPHO-
reHeTUYeCKrue, OMOXMMUYECKHE U MaTeMaTHYeCKHe METOJbl M3Y4eHHs HBOJOUMU. ['oMosiornynbie reHbl. COBpeMEHHbIE METOIbl MOCTPOCHUS
(bUIOreHeTUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTaIlM1 U IBOJIIOLIMSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TTpaBuIia) spostonnu. HeoOparumocts sBoIONMK. AlanTUBHAS paguaiivsi. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIIUU

6.4

HayuHple TrUMOTE3bI NPOMCXOKACHUS JKM3HM Ha 3emie. AOuoreHe3 W maHcrepMus. JOHaydHBIE MPENCTaBICHUS O 3apOXKACHUU >KU3HU
(kpearmmonn3M). ['Umore3a MOCTOSHHOTO CaMO3apOXKAeHUs >XKU3HU U e€ ompoBepkeHue omnbitamMu @O. Penu, JI. Cnammannanu, JI. Tlactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHSI.

OcHoBHbBIE JTanbl HeOpraHumdeckoi nsBosonMu. [lnanerapHas (reojorumueckasl) 3BOJIOLMS. XHUMHUYECKas 3BOJIOLUA. AOHOr€HHBI CHHTE3
OpraHuveckux BemiectB u3 Heopranmdeckux. OnbiT C. Mmmiepa u I'. FOpu. O6pa3oBanue nonumepoB n3 MoHoMepoB. Koaneparnas runoresa A 1.
OmnapuHa, runote3a nepsuyHoro OynsoHa /. Xonneitna, renernueckas runoresza I'. Ménnepa. Pu6osumsl (T. Uek) u runoreza «mupa PHK» V.
['un6epra. DopMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKH.

Uctopust 3emnn u meroapl e€ usydeHus. Vckomaemble opranuueckue octaTku. ['eoxpoHonorus u e€ meronpl. OTHOCUTENbHass W aOCOIIOTHAS
reoxpoHosiorusi. ['eoxpoHonoruueckas 1mKasa: 30Hbl, Ipbl, HEPUOJIBL, FTTOXH.

Havanenbie sTambl opranuueckoil sBomtonmu. [losiBIeHHE W 3BONIOLHMS TMEPBBIX KIETOK. DBOIIONUS MeTaboianm3Ma. BO3HHKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHaJIOT MepBbIX Ha 3emie coodmiecTB. CTpoMaTonuThl. [[pokaproThl U 9YKapUOTHI.
[IpoucxoxaeHue >ykapuoT (CHMOMOTEHE3). OBOJIOIMOHHOE TMPOUCXOXKICHUE BHUPYCOB. [IpomcCXokIeHWEe MHOTOKJIETOUYHBIX OpPTraHW3MOB.
Bo3HUKHOBEHME OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATaITbl SBOJIIOLIUY BBICHIUX pacTeHuil. OcHOoBHBIE apoMop(o3bl pacTeHHid. Bbixon pactenuii Ha cymry. IlosiBieHre cCiOpoOBbIX pacTeHUN U




3aBoeBaHue MU cymu. CemeHHble pacTeHUs. [Iporcxok1eHNe IBETKOBBIX PACTEHHM.

OcHoBHBIE STamnbl 3BOJIONUU KUBOTHOro Mupa. OcHOBHbIE apoMop(do3bl *KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSIBICHUE
coBpeMeHHbIX TUNOB. [lepBeie xopaoBble >XMBOTHbIE. JKW3Hb B BoJe. DBOMIOLMS MO3BOHOYHBIX. [Ipoucxoxaenue ampuOuil ¥ penTHIUM.
[Ipoucxoxxaenne MICKONUTAIOMMX W OTHH. [IpuHImn ximouyeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMH M MMO3BOHOYHBIMU >KUBOTHBIMU
CYILN.

PazButne xu3HM Ha 3emiie MO 3paM M TEpUOJaM: apXei, MpOTEepO30i, IMaje030l, Me3030M, KaiiHo30i. OOmas XapakTEepUCTHKa KJIMMaTa H
reojloruueckux mpoueccoB. [losBreHNe U pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJIeoO0pa3oBaHME: €ro YCIOBUS W BIUSHHE Ha ra3oBblil cOCTaB
aTMoc(hepsl.

MaccoBble BBIMUPAHUS — 3KOJOTMYECKHE KPU3UCHI Npouuioro. [IpuunHbBl M CleaCTBUS MaccOBBIX BbIMUpaHUN. COBpEMEHHBIH 3KOJOTMYECKHN

KpHU3HucC, €ro 0COOEHHOCTH

6.5

Pa3znensl u 3amaun antpononorur. Meronpl antponoiorui. CTaHOBIEHUE NPEACTABICHUN O MPOUCXO0XKJIEHUH deraoBeka. COBpeMEHHbIE HayuHbIE
TEOPUHU.

CxoncTBO 4enoBeka C )KMBOTHBIMHM. CHUCTEMAaTHYECKOE IOJIOKEHHE 4yesoBeKa. CBUAETENbCTBA CXOACTBA UEIOBEKA C )KMBOTHBIMU: CPAaBHUTEIIBHO-
MOpP(OJIOTHUECKUE, IMOPUOTIOTHUECKHE, (PU3HOIOTr0-OMOXUMHUYEeCKHe, MoBeaeHuecKrue. OTINYHs YeloBeKa OT KHUBOTHBIX. [IpsmMoxoxneHue u
KOMIIJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJI0BHOIO MO3ra U BTOPO CUTHAJIBHOM CUCTEMBI.

JBwxynme cuibl ((akTopbl) aHTporioreHesa: Ouojoruueckue, couuanbHble. COOTHOLIEHHE OWOJOTMYECKUX U COLHUAIBHBIX (PAKTOPOB B
aHTPOIIOrEHE3E.

OCHOBHBIE CTaIMM AaHTPOIIOT€HE3a. ABCTPAIIONUTEKHU — JIBYHOTHE MPEIIKH JItoAei. UenoBek yMmenbli, epBble M3TrOTOBIECHUS OpYyaui Tpyaa. Yemosek
IOPSIMOXOJALINIM M MEepBBIA BBIXOJ JroAei 3a mpeaensl Adpuxu. YenoBek reienbOeprckuii — o0 MpeloK HeaHJepTalbCKOro YelloBeKa U
YeJIoBEeKa pasyMHOro. YelloBek HEaHAEpTaabCKUM KaK BHJ JIFOACH XOJIOAHOrO Kiumara. YelloBeK pa3syMHBIH COBPEMEHHOIO THIIA, ACHUCOBCKHUU
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a MpeaenamMu AQpUKH.

OBOJIOIUS COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBI 0TOOp B monmyasinusax yesnoBeka. MyranmoHHbsli nponecc U noaumopdusm. IomynsunonHsle
BOJIHBI, Ipeii] reHoB, MUrpanus u «3¢Qp(GeKkT oCHOBATEN» B MOMYJISIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [lonsitue o pace. bonbine pacel: eBporneonHas (eBpasuiickas), aBCTpalo-HErpoHIHas (IKBATOpPHAJIbHAsI), MOHTOJIOUTHAS

(aBI/IaTCKO-aMCpI/IKaHCKaSI). BpeM;[ U IIYTU PpaCCCIICHUA YCIIOBCKA I10 IJIAHCTC. EnuHCTBO YelmoBeUYeCKUX pac. Haqua;I HECOCTOATCIIBHOCTL pacu3ma.




[IpucnocobaeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM OKpYXarolei cpenbl. Biausiaue reorpaduueckoi cpeasl U aperida reHoB Ha MOP(OIOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YECJIOBCKA

7 DKOCHCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTH

Pa3nensl u 3anaun sxonoruu. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.

7.1 Mertonpl 3xosnoruu. Ilonessie HaOmOIeHUS. DKCIEPUMEHTBI B KOJIOTUU: IPUPOAHbIE U JJabopaTopHble. MoienupoBaHUe B 3KOJIOIMU. MOHUTOPUHT
OKPY’KAIOIIECH CPeIbl: TIOKATbHBIN, pETHOHAIBHBINA U TJI00TBHBIN
Okonoruyeckue (akToppl M 3aKOHOMEpHOCcTHM uX aAedcTBus. Knaccudukanums skoioruyeckux (akTopoB: aOMOTHUECKHE, OHOTHYECKHE,
aHTpornoreHHsie. O0IuMe 3aKOHOMEPHOCTH JIeiicTBUA SKoorndeckux (pakropos. [IpaBuno muaumyma (K. npenrens, 0. JIn6ux). TonepanTHOCTB.
OBpHONOHTHBIC 1 CTEHOOMOHTHBIE OPTaHU3MBI.
Abuotnueckue (akropel. CBeT Kak 3Kkojoruueckuil (akrop. /leiicTBue pa3HbIX y4yacTKOB COJIHEYHOI'O CIEKTPa Ha OPraHU3Mbl. DKOJOTHYECKUE
IPYIIBI PACTEHUH U )KUBOTHBIX 110 OTHOILEHUIO K cBeTy. CUrHanbHas posb ceera. GoTonepuoausm.
Temmeparypa kak 3Konorudyeckwii Qaxrop. JleiictBue Temrmeparypsl Ha OpraHu3Mbl. [IOHKWIOTEpMHBIE M TOMOHOTEPMHBIE OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPIraHU3MBI.
BrnaxxHoctb kak skonoruueckuit pakrop. Ilpucnocodnenus pactenuit k noaaep:xkaHuto BojgHoro Oananca. Knaccudukanus pacTeHid 10 OTHOIIEHHIO K
BoJie. [Ipucrnoco0aeHus )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

7.2 Cpenpl 0OWMTaHHS OPTraHU3MOB: BOJHASI, HA3EMHO-BO3/AYIIIHAS, [IOYBEHHAs, TITyOWHHAs TOANIOYBEHHAs!, BHyTpHOpraHu3MeHHas. U3uKo-XuMHU4IecKue

0COOEHHOCTH cpefi oouTanus opranu3MoB. [IpucrnocoOaeHnst OpraHu3MoB K KU3HU B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOuHBIE M TOAMYHBIE PUTMBL. IIpHCHOCOGIEHHOCTH OPraHU3MOB K CE30HHBIM
WU3MEHEHUSIM yCIIOBHUH KU3HH.

Kuzuennole ¢opmbl opranusmon. [lonstue o xu3HeHHON @opme. XKuzHeHHble (QOpMBl pacTeHHMl: NepeBbsi, KYCTapHHKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJNIETHUE TpaBbl. KU3HEHHbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U
o0pasa KHU3HH.

buotnueckue gaxtopsl. Buabl OnoTHYeCKMX B3aUMOJEHCTBHM: KOHKYPEHIHUS, XUIIHUYECTBO, CUMONO03 U ero ¢opmsl. [lapazutusm, kooneparus,
MyTyaJIu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO, HaxyieOHMYecTBO). Herpoduueckue B3ammonencTBus (Tomuueckue, popuueckue, padpuueckue).

3HaueHue OMOTHYECKUX B3aUMOJIECUCTBUMN JJIs CYIIECTBOBAHUS OPTaHU3MOB B cpejie oOuTaHus. [I[puHIMN KOHKYPEHTHOTO UCKITIOYEHHUSI




7.3

DKONOTUYECKUE XapaKTEPUCTUKU Monysaiuu. [lomynsius kak Ouojorudeckasi cucreMa. Poiab HEOTHOPOMHOCTH cpeibl, GU3HUECKUX O0aphepoB U
0COOEHHOCTEH OMOJIOTUM BHIOB B ()OPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpHI Momy/siiinii. OCHOBHBIC MTOKA3aTENIH MOMYJIAINHN: YHCICHHOCTb,
IJIOTHOCTh, BO3PACTHAS U MOJI0Bas CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTD, MUTPALIHSL.

DKoJioruueckasl CTpykrypa nonyisuuu. OneHka YUCICHHOCTH MOMyIsSiuu. JlMHaMuKa MONyNsiiuu U e€ peryisuus. buotudeckuil moreHuuan
nonyiasiuuu. MojenupoBaHue JTUHAMUKU Tonyisiiuuu. Kpusbie pocta 4nciaeHHOCTH momyisiiuu. KpuBble BbDKUBaHUA. Perynsius 4vcIIeHHOCTH
MONYJISAIIUNA: POJIb GAaKTOPOB, 3aBUCAIIUX M HE 3aBUCAIINX OT IJIOTHOCTH. JKOJOTUUYECKHE cTpaTeruu BUIoB (I- u K-ctparerun).

[Tonsitue 00 »sKoJOrMYecKOW HuIIe BuAa. MecrooOutanue. MHoromepHas Mojaenb dkojorndeckod Humm Jxk.M. XatumHcona. Pasmepsl
AKOJIOrMYeCKOW HUIIM. [loTeHunanbHas U peantu3oBaHHas HUILIH.

Bun xak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M UX KU3HEHHBIE CTPATErMU. 3aKOHOMEPHOCTH MOBEJACHUS M MUTPALMI KUBOTHBIX.

buonornueckue naBazuu JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u Mexay OpraHM3MamMH B OMOIIEHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.Jlx.
Tencnu). yHKIMOHATBHBIE OJOKH OPTaHU3MOB B 9KOCHUCTEME: MPOAYILIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpoduyeckue nenu
u cetu. Abrotudeckue 010ku SKocucTeM. [10uBbI 1 UITBI B SKOCUCTeMax. KpyroBopoT BeIecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKA3aTeIH YKOCUCTEMBI. briomacca v mpoayKius. DKOJIOTHIECKUE ITMPAMUIBI YHCEN, OMOMACChl M SHEPTHH.

HanpagnenHble 3aKkOHOMEpPHBIE CMEHBI COOOILECTB — CyKLecCHU. [lepBUYHbIE U BTOPUYHBIE CYKLECCUH U UX NPUYUHBI. AHTPOIIOT€HHbIE BO3/1EHUCTBHS
Ha cykneccuu. KimmmakcHoe cooOrectBo. bruopaznoobpasue u moaHOTa KpyroBOpOTa BEIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[TpupoaHble 3KOCHUCTEMBI. AHTPONOI€HHBIE JKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pa3nuuus MexXJy aHTPONOI€HHBIMH U MPUPOAHBIMU
9KOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas duiopa u payna. CuHanTponuzanus ropoackoil ¢paynsl. buongoruueckoe u
XO35ICTBEHHOE 3HAYE€HUE arpo’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHMPOBAHUS OCHOBHBIX B3aUMOJECHCTBUH OpraHU3MOB B
9KOCUCTEMAX.

HepeHOC OHCPIrUr U BCIICCTB MCKAY CMCKHBIMU 3KOCUCTEMaMMU. Y cTOHUINBOCTD OpraHmu3mMoB, l'IOl'Iy.]'ISIIIPIfI H 3KOCUCTEM B YCIIOBUAX C€CTCCTBCHHBIX

Y @HTPOITOTE€HHBIX BO3JICUCTBUM

7.5

bruocdepa — obmennanerapHas 06o10uka 3eMid, T/I€ CYIIECTBYET WIH CyllecTBoBasa ku3Hb. Yuenue B.U. Bepuanckoro o 6uochepe. O6mactu

6uocdeps! u e€ coctan. JKnuBoe BeriecTBo OMochepsl U ero GyHKIUH.




3aKOHOMEPHOCTH CyliecTBoBaHUsI Ouochepsl. OcodeHHOCTH OHOChephl Kak TI00anbHON 3KOCHCTeMBbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsI BemecTB u OMoreoXxuMu4yeckre NUKIbI (yriepoaa, a3ota). PUTMHYHOCTE siBIeHMIA B Onocdepe.

3onanbpHOCTh Onochepsl. [TonsTe 0o Guome. OcHOBHBIE OMOMBI CYIIM: TYHIPa, XBOMHBIE J€ca, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, TyCTBIHU, TPOITUYECKHUE JIeca, BRICOKOTOpbs. KimnmMart, pacTUTeNbHBIN 1 )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMaNa U OHOCHEepHBIX (PYHKIHI

7.6

DKoJIOTHYecKre KPU3UCHl M UX NMpHUMHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHne BO3AYIIHOM cpenapl. OXpaHa Bo3Iyxa. 3arpsa3HEHUE
BOJIHOM cpefbl. OXpaHa BOJHBIX pecypcoB. Paszpymienue noussl. OXpaHa IOYBEHHBIX pecypcoB. Mi3MeHeHne kiaumara.

AHTpPOIIOT€HHOE BO3/ICICTBHE HA PACTUTEIBHBIA M KMBOTHBIM MHUp. OXpaHa pacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHbIE NMPUHIIHUIIBI OXPaHbI
npupobl. Kpacusie kauru. Oco6o oxpansiembie mpupoausie Tepputopuu (OOIIT). boranudeckue caapl U 300J10THYECKUE TAPKU.

OCHOBHBIC TPUHIIMITBI YCTOMYMBOTO PAa3BHTHS YEIOBEUECTBA W MPHUPOABL. PanmoHanbHOE MPUPOIONONIB30BaHUE U COXPAHEHHE OMOJOTHYECKOTO

pazHooOpazus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






