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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o yueOHOMY TipeameTty "buonorus" (manee - OMONOTHs) HA YPOBHE CpEeIHEro o0Iero oopasoBanus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®denepanuny, @I'OC COO, Konnenuuu npernogaBaHus
yueOHOTro npenMeTa «bHoorus» 1 OCHOBHBIX MOJIOKEHUH (enepanbHoii paboyei mporpaMMbl BOCITUTAHUS.

VYuebnslii npeamet «buonorus» yrmyonénnoro yposHs uzyuenus (10—11 kmaccer) siBasieTcs OHUM U3 KOMIIOHEHTOB MTPEIMETHOM 00acTu
«EcrectBenHo-HayuHble mpeaMeThl». CoriacHo mnonoxeHusm PI'OC COO npodunbHble yd4eOHBIC MPEAMETH, M3ydaeMble Ha YIIIYOJIEHHOM
YPOBHE, ABJISIIOTCA clI0coO0M quddepeHanny o0y4eHus: Ha ypOBHE CpeIHEro o01ero oopa3oBaHus U NPU3BaHbl 00ECIIEUUTh IPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIIKM, CPETHUM OOIIUM, CPETHUM MPO(PECCHOHATBHBIM U BBICIIMM 00pa3zoBaHueM. B To jxe BpeMs KaXIblid U3 3TUX YYeOHBIX
MPEMETOB JIOJDKEH ObITh OPUEHTHPOBAH HA MPUOPHUTETHOE pelIeHUe 00pa30BaTENbHBIX, BOCIIUTATENFHBIX U PAa3BUBAIONINX 33/1a4, CBA3AHHBIX C
npodopueHTaneil o0yyaromuxcsl U CTUMYJIMPOBAaHHUEM HHTEpeca K KOHKPETHOH 00JacTH Hay4yHOTO 3HaHMSA, CBSI3aHHOIO C OHOJOrHeH,
MEIULMHOMN, KOJIOTHeH, ICUXO0JIOTUEH, CHOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebHOMy mpeamery "buonorns" na€r mpencraBieHHe O IETU U 3a/a4ax M3ydeHHs yueOHoro mpenmera «buomorus» Ha
yrIyOn€HHOM YpOBHE, OMpereNnsieT o0si3aTeIbHOe (MHBapHaHTHOE) MPEAMETHOE COJIEpIKaHWE, ero CTPYKTYPHPOBAaHUE IO pa3lelaM U TeMaw,
pacripesielieHde 10  KJlaccaM, PEKOMEHJYyeT I0CJel0BaTeIbHOCTh H3Y4EHHUs Y4eOHOro marepuaiga ¢ Y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€i, JIOTUKK y4eOHOro mpoliecca, BO3PAaCTHBIX O0COOeHHOCTel oOyuaromuxcs. B mporpamme mo Guosoruu peain3oBaH
NPUHIUI TPEEMCTBEHHOCTH C HM3y4YCHHEM OHOJOTMHM Ha YPOBHE OCHOBHOTO O0IIero ooOpa3oBaHus, Omarogapsi 4emy IpOCMaTpUBAacTCs
HANpaBICHHOCTh HA TMOCJIEAYIONIee pa3BUTHE OHMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTMYECKOIO MBIIIJICHUs, MPEACTaBICHUN O 370poBOM o0Opa3e »U3HU, HAa BOCHUTAHUWE OEpeXHOro OTHOLICHHS K
OKpy>Karolel mpupoHoi cpeze. B mporpaMme mo OMojoruM Takke MOKa3aHbl BO3MOXKHOCTH yyeOHOro mpeamera «buosorus» B peanuszanuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MpPEIMETHBIM pe3yjibTaTaM OOydeHHsS U B (HOpPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4€OHO-ITI03HABATEIbHON JIEATEIHHOCTH OOYUYaAIOLIUXCSl TI0 OCBOCHUIO COJIEPKaHMsI OMOJIOIMUECKOro 00pa3oBaHUsl HAa YpPOBHE
CpeAHero o01ero oopazoBaHusl.

VYuebublii npenMer «buonorus» Ha ypoBHE cpelHEro oomiero oOpa3oBaHMs 3aBeplIaeT OHMOJIOrMYeckoe OoOpa3oBaHHME B IIKOJIE U
OPUEHTHPOBAH Ha pacIIMpeHHe U yriiyOJieHWe 3HaHWM oOydarouuxcs O JKUBOM IMPHUPOJAE, OCHOBAX MOJEKYJISPHOM M KJIETOYHOM OuoJoruw,
SMOPHOJIOTUH U OUOJIOTUU Pa3BUTHUS, TEHETUKHU, CENIEKIINH, OMOTEXHOJIOTUH, IBOJIOLMOHHOIO YUEHUS U KOJIOTUH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHUEHTHMPOBAHO Ha IMOATOTOBKY OOYYArOIIMXCS K MOCIEAYIOLIEMY
MOJTy4eHHI0 OMOJIOTMYECKOro oOpa3oBaHUs B By3aX M OPraHU3ALMUAX CpeJHEro MpodeccHoHanbHOTro oOpazoBaHHs. OCHOBY €ro CoJepKaHHs
COCTaBIISIET CUCTEMa OMOJIOTMYECKMX 3HAHUMU, MOJYYEHHBIX NPU H3YyYEHHHM OOYYarOIIMMHCS COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pPa3J/IeloB
OMOJIOTMM Ha YpOBHE OCHOBHOIO oOmiero obpaszoBanusi, B 10—11 kiaccax 3Ty 3HaHMS MONYy4arOoT pa3BuUTHE. Tak, pacHIMpeHbl U YriyOJaeHb
OMOJIOrMYECKHe 3HAHUS O PACTEHUSX, KUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me 4YesIoBeKa, OOUIMX 3aKOHOMEPHOCTSX KU3HHU, JAOMOJIHUTEIHHO



BKJIIOYEHbl OMOJIOTMYECKHE CBEIEHHUS MPUKIAJAHOTO U IIOMCKOBOTO XapakTepa, KOTOPbIE MOYKHO HCIOJNb30BaTh Kak OPHUEHTHPBI IS
nocjenyomero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTHYECKUX 3HAHMM C COOTBETCTBYIOIIUMH 3HAHUSMH, TOTY4EHHBIMU
00y4aroIUMUCS MPH U3Y4EeHUH (PU3HKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CtpykTypa mporpamMmsl 1o yueOHoMy mnpeameTy "buonorusa" oTpakaeT CHCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIN MOJIXObI K U3YYCHHUIO
ouosioruu. CorjaacHo UM, U3y4aroTcs CBONMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC IS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3alMM, SBOJIIOLUU
OpPraHUYeCcKOro MHpa Ha 3emiie, COXpaHeHHs OMOJIOTHYECKOro pasHooOpasus miaHeTsl. Tak, B 10 kiacce M3ydaroTcst OCHOBBI MOJICKYJISIPHOHN U
KJIETOYHOM Ouojoruu, 3MOpPHONOTMM W OWONOTHH pa3BUTHS, TCHETUKA U CENCKIUH, OHOTEXHOJOTHH W CHUHTETHYECKOH OMoIorud,
aKTYaIM3UPYIOTCS 3HAHUS 00ydaroluxcs 1Mo OOTaHUKE, 300JI0TUH, AaHATOMUH, (pU3HOIOrUN uyenoBeka. B 11 kiacce u3yyaroTcst 3BOJIIOLIMOHHOE
yueHHe, OCHOBBI 3KOJIOTHH U Y4eHue o duocdepe.

VYuebnblii npenmer «buonorus» npusBaH 00€CIEYNTh OCBOCHHE 00YJAIOIIUMUCS OMOJIOTUYECKUX TEOPHH U 3aKOHOB, UEH, IPHHLIUIIOB U
MIPaBUJI, JIKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KaPTHHBI MUPA, 3HAHUK O CTPOCHUH, MHOT000pa3HH U OCOOCHHOCTSX KIIETKH,
OpraHusMa, IMONYJISLIKK, OHOLIEHO3a, SKOCHCTEMBbI, O BBIJIAIOUIMXCS HAYYHBIX JOCTHXKEHMSIX, COBPEMEHHBIX MCCIIEJJOBAHUSAX B OHOJIOIHH,
IPUKIIAJHBIX acleKTaX OMOJOrMuecKuX 3HaHWM. [id pa3BUTUA U MOAJIep)KaHUs HHTepeca o0ydaromuxcs K OMOJIOrMM HapsAy CO 3HaUUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepHajia B COACPKAHWU HPOTPaMMBI 1O OMOJIOTHH IPEITyCMOTPEHO 3HAKOMCTBO C WCTOPHEW CTAaHOBJICHUS M
pasBUTH TOW WM WHON 00JacTh OMOJOTHH, BKJIAZOM OTEUECTBEHHBIX W 3apyOCKHBIX YYEHBIX B pEIICHHE BaKHEHIINX OHMOJIOTHYECKHUX U
HKOJIOTUYECKUX MTPOOIIEM.

Lenp u3yuenust yuebHnoro mnpeamera «buosiorus» Ha yriayOJ€HHOM YpPOBHE — OBJIJICHHE OOYYaIOUIMMHCSA 3HAHMSIMU O CTPYKTYpPHO-
(YHKLIMOHAIBLHON OPraHU3aIMM KUBBIX CUCTEM Pa3HOrO paHra M NpuoOpeTeHrne yMEHUH UCT0Ib30BaTh 3TU 3HaHUS B (POPMUPOBAHUN UHTEpeEca K
ornpeaenéHHol o0raacTu MpodeccCuoHaNbHOM NEesTENIbHOCTH, CBA3aHHOM C OMOJOrMel, Wik K BbIOOPY y4yeOHOIro 3aBeleHUs IJs MPOAOJIKEHUS
O1oI0rM4YecKoro o0pa3zoBaHusl.

JlocTiKeHue 1eNn u3ydeHus yueObHoro npeamera «bronorus» Ha yriyoaéHHOM ypoBHE 00eCreunBaeTCs pelIeHUEeM CIISAYIOUINX 3a/1a4:

OCBOEGHHE O00YYalOMIMMUCS CHCTEMbl OMOJOIMYECKUX 3HAaHUI: 00 OCHOBHBIX OMOJIOIMYECKHX TEOPHSAX, KOHLEMNIMAX, TUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TMpaBWIIaX, COCTABJIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYIO KAapTUHY MHUpPA; O CTPOEHUH, MHOrooOpasuu H
OCOOCHHOCTSIX OHMOJIOTMYECKMX CHCTEM (KJIETKAa, OpPraHu3M, MOMYJSIIUs, BHUJ, OHMOreoleHo3, Ouocdepa); O BBIJAIOLIIUXCS OTKPBITUSIX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

O3HAKOMJIEHHE OOY4YaloUIMXCS C METOJaMHU [I03HAHMs JKMBOW TNPUPOJBI: HCCIEJOBATEIbCKUMU METOJaMH OHOJOrMYECKMX HayK
(MONEeKynspHOH M KIIETOUYHOM OHMONOrHH, SMOPHUONOrMM W OWOJIOIMM Pa3BUTHUS, T€HETHKU U CEJIEKIMH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, NAJEOHTOJIOTUH, SKOJIOTHH); METOJJaMU CAMOCTOSATEIHHOTO MPOBEAEHUS OMOJIOTMYECKUX UCCIeIOBAHUN B J1aOOpAaTOPUU U B MIPUPOJIE
(HabiroieHNe, U3MEepEeHHe, SKCIIEPUMEHT, MOJIETMPOBAHNUE);



OBJIaJIcHHE OOYyYaIOUIMMUCS YMEHUSMH: CAMOCTOSTEIbHO HAXOAWUTh, AHAIU3UPOBATh U HCIOJB30BaTh OMOJOTHYECKYIO HH(POpPMAIUIO;
MOJIb30BaTbCsl  OMOJIOTMUECKOW TEPMHHOJIOTUEH W CHMBOJMKOW; YCTAaHABIMBaTh CBS3b MEXIY pa3BUTHEM OWOJIIOTUM U  COIMAIBHO-
HSKOHOMHYECKUMH U HKOJIOTHUYECKUMH MPOOIEMaMH YeJIOBEUECTBA; OIICHUBATH TOCIECTBUS CBOCH JESITEIBHOCTH M0 OTHOIICHHUIO K OKPYKArOIIei
MPUPOAHON cpelle, COOCTBEHHOMY 3JI0pPOBBIO M 3J0POBBIO OKPYXAIOMIMX JIIOJei; OOOCHOBBIBATH M COOJIIONATh Mepbl MPOQHIAKTUKH
MH(EKIMOHHBIX 3a00JIeBaHMil, IpaBUIIa MOBEACHUS B IPUPO/IE U o0ecrieueHrs 6€30MacHOCTH COOCTBEHHOM JKU3HEIEATEIbHOCTH B Upe3BbIUaiHbIX
CUTYyalUsAX MPUPOTHOTO U TEXHOI'CHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE HAYUYHbIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BuTHE y 00yYarOMIMXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEW B MPOILIECCe 3HAKOMCTBA C BBLAAIOIIUMHUCS OTKPBITUSMHU U
COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OMOJIOTHH, PEIIaeMbIMH €10 MpoOJIeMaMM, METOJO0JIOTHEH OHOJOTHYECKOr0 HCCIEIOBAaHMs, MPOBEICHUS
AKCIIEPUMEHTAJILHBIX UCCIEA0BaHUMN, pelIeH s OMOIOTUYECKUX 3a/1a4, MOACITUPOBAaHUS OMOJIOTHYECKIX 00BEKTOB U MPOLIECCOB;

BOCIIUTAaHME y OOYYaroIIMXCS IIEHHOCTHOTO OTHOLIEHMSI K JKMBOH INpPHUPOAE B LEIOM M K OTHEIbHBIM €€ OOBEKTaM M SIBJICHUSM;
(dbopMHpOBaHKE SKOJIOTMYECKOM, T€HETUYECKOW TI'PaMOTHOCTH, OOLIeH KyJabTYphl MOBEICHUS B MPHUPOJE; WHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHne O0yJaroIIMMUCS KOMIIETEHTHOCTH B pPAl[MOHAJILHOM IPHUPOJIONOIB30BAaHUU (COOIOCHNE MPaBWJI MOBEICHUS B MPUPO/IE,
OXpaHBl BHJIOB, JKOCHUCTEM, OHOCQEphI), COXpPaHEHHH COOCTBEHHOTO 3IO0POBbS M 3J0POBBS OKPYKAIOUIMX JIOACH (COOMIONEHHsT Mep
npodMIaKTUKN 3a00JeBaHui, oOecrieueHrue Oe30MaCHOCTH J>KU3HEICSITEIBHOCTH B YPE3BBIYAHHBIX CUTYAIUSX MPUPOJHOTO M TEXHOT€HHOTO
XapakTepa) Ha OCHOBE MCIOIb30BaHUSI OMOIOTMUECKUX 3HAHUHM U YMEHH B MOBCEHEBHON KU3HU;

CO3/IaHHE€ YCJIOBUW I OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCA WHIWBUIYaTbHOM 0Opa30oBaTENbHOM TPAGKTOPUU, CIIOCOOCTBYIOIIEH
MoCIeAyIoEMY MpodeccuoHaIbHOMY CaMOOIPEICTICHHIO, B COOTBETCTBUU C MHAWBUIYaTbHBIMU HHTEPECAMHU U OTPEOHOCTSIMHU PErHOHa.

Pabouas nporpamma cocrtaBieHa ¢ yuetom ®eepanbHON IporpaMMbl BOCITUTaHHUS.

O6m1ee ynciio YacoB, OTBEJACHHBIX HAa M3yUYe€HHUE OMOJIOTUN Ha YIIIYOJICHHOM ypOBHE CpefHero ooimiero oopasoBanusi, cocraniseT 204 yaca:
B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HE/IeTO).

OT00p OpraHm3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4EHHUS OMOJIOTMU OCYLIECTBISETCA C Y4€TOM CHelM(UKH ero ColepkaHusi U
HaIpPaBJIEHHOCTH Ha MPOI0JKEHUE OUOIOrMUecKOTro 00pa30oBaHMsl B OpraHU3alUsAX CPEAHETO MPo(hecCnOHaTbHOTO U BBICIIETO 00pa30BaHus.

OO0s13aTeNIbHBIM YCIOBUEM ITPU 00Y4EHUH OMOJIOTUY Ha YTITyOJIEHHOM YpOBHE SIBIISIETCS TPOBEEHHUE JTAOOPATOPHBIX U MPAKTUYECKUX PaloT.
Taxoke yuacTre 00y4arolnXcsi B BBIITOJHEHUN MTPOEKTHBIX M y4eOHO-HUCCIIE0BATENILCKUX PA0OT, TEMAaTHKA KOTOPBIX OINpEeNseTcs YIUTeNeM Ha
OCHOBE UMEIOIINXCSI MATEPUAIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUI.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Copep:xaHue MporpaMMel, BbIICIIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY rocyaapcTBeHHON ntoropoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OMONOTHS — KOMIUICKCHash Hayka. KpaTkas uctopusi pa3BuTHsi OuoNorMH. buonormueckne HAyKd M W3y4aeMble HUMU
npoGyiembl. OyHIaMEHTAIBHBIE, PUKJIAIHBIC U TOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Ouosorud B (HOPMHPOBAHMH COBPEMEHHOH €CTeCTBEHHO-HAy4yHOW KapTuHbl mupa. [Ipodeccuu, cBsizanHbie ¢ OuOJIOTHEH.
3HaueHue OUOJIOTHH B IPAKTUYECKON AESITETbHOCTH YeJIOBEKa: MEIUIIMHE, CEIbCKOM X035 CTBE, TPOMBIIIIIEHHOCTH, OXpaHE MPUPOIBL.

JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, . Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, U.
N. Meunukos, H. 1. BaBuiios, H. B. Tumodees-PecoBckuid, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiet u cxeMbl: «CBsI3b OMOJOTHH C APYTUMHU HayKamuy, «CrcreMa OMOJOTHYECKIX HAYK).

Tema 2. ’KuBble cucTeMbl U UX U3Y4YEeHUE

JKuBble cuUCTeMBl Kak mpeaMmer u3ydeHus Owuonormu. CBONCTBA KHBBIX CHCTEM: €JUHCTBO XHMHUYECKOTO COCTaBa, TUCKPETHOCTh H
LEJOCTHOCTh, CJIO)KHOCTh M YINOPSJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIPOU3BEIECHUE, pPa3IpakKUMOCTbh,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YPpOoBHU OpraHu3anuu KUBBIX CUCTEM: MOJIEKYJIIPHBIN, KJIIETOYHBINA, TKAHEBbIN, OPraHU3MEHHBIN, TOMYISIIUOHHO-BUI0BOM, IKOCUCTEMHBII
(buoreonenoruueckmii), 6uochepusrii. Ilpoueccel, mpoucxoasnye B KUBBIX cucTeMax. OCHOBHBIC NMpU3HAKHU >KHBOro. JKu3HB Kak Qopma
cyiiectBoBaHus MaTepun. Hayku, u3ydaromine »KMBbIe CHCTEMBI Ha pa3HBIX YPOBHSIX OpraHU3aIiH.

N3ydenne >xuBbIX cucteM. MeToasl Ouonornyeckoi Hayku. HaOmroneHue, m3MepeHHe, SKCIEPUMEHT, CHCTEMaTH3allvs, METaaHallu3.
[lonsiTe o 3aBHUCHMMON M He3aBUCHMOW nepeMeHHOW. [lnmanupoBanue skcnepumenta. [loctaHoBka M mpoBepka rumnore3. HyneBas rumotesa.
[Tonstue BpIOOpKM M €€ nocToBepHOCTh. Pa3Opoc B Ouonornueckux AaHHbIX. OllEHKa JOCTOBEPHOCTH IOITYYEHHBIX pe3ysbTaToB. lIpuunHbI
UCKaKEHUS pe3yNbTaToOB IKCIEpUMEHTA. [[OHATHE CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuier 1 cxembl: «OCHOBHBIC TPU3HAKU KU3HMY», «buonorndyeckue cucrteMbl», «CBONCTBA KMBOM Marepum», «YpOBHU OpraHU3alUd
KUBOU MpUpOAbI», «CTPOEHUE KUBOTHOW KIETKW», «TKaHW XKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3zMa», «buoreoreHos»,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOUW MPUPOIBI».

Ob6opynoBanue: naboparopHoe 000pyI0BaHUE [Tl TPOBECHNS HAOIIOACHUH, H3MEPEHUH, SKCIIEPUMEHTOB.

IpakTuyeckasi padora «l/cronb3oBaHKue pa3IUYHBIX METOAOB MPU U3YUEHUU KUBBIX CUCTEM).



Tema 3. bruosnorus Kierku

Kretka — cTpykTypHO-(ODYHKIIMOHATIbHAS €MHUIIA )KUBOTO. MicTopust oTkpeiTus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas Teopust
(T. lIBanu, M. lIneitnen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHOMN KJIETOUHOW TEOPUH.

MeToapl  MOJEKYJISAPHOM U KIETOYHOM OWMOJOTMHM: MHUKPOCKOINHUSA, Xpomarorpadus, 3JIeKTpopope3, MEeTOJ MEUEHBIX aTOMOB,
muddepeHanbHoe UEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue ¢hurcuposanuvix Kiemox. DIEKTPOHHAs MHUKPOCKOIUSI.
Kongoxanvnasn muxkpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuis! u cxeMbl: «CBETOBOI MUKPOCKOMY, «DIEKTPOHHBIN MUKPOCKON», «McTopus pa3BUTUS METO0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl pACTUTEIbHBIX, )KUBOTHBIX M 0aKT€pPHAIbHBIX KJIIETOK.

IIpakTuyeckass padora «l3ydeHne MeETOMOB KIETOYHOH Ouwosoruu (Xpomarorpadus, diekrpodopes, muddepeHmanbHoe
uentpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anus KJIeTKH

XHWMHMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- M YJIBTPAMHUKpPO3JIEMEHTH. Boma m €€ ponb Kak pacTBOpUTENs, pearcHTa, y4acTue B
CTPYKTYPUPOBAHUU KIIETKHU, TEIUIOPEryisiiii. MuHepaabHble BEIIECTBA KJIETKU, UX Ouojiorudeckas poiib. Pojib KATHOHOB U aHMOHOB B KJIETKE.

Opranudeckue BellecTBa KIeTKU. buonorunyeckue noaumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0eiaKkoB. CTPYKTYpbl OIKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka, TENTUAHAs CBA3b. BTOpu4YHas, TpeTW4Has, 4YeTBEpTUYHAs CTPYKTypbl. [leHarypamwus. CBoiicTBa Oe€NKOB.
Knaccudukanus 6enkoB. buonornueckue pyHkiuu 6eakoB. [lpuonsi.

VYrneBoabl. MoHOcaxapupl, AMCAaxapuibl, OJUrocaxapuabl U nonucaxapuisl. OOIuUN miaH CTpoeHUs U (PU3UKO-XUMHUYECKHE CBOMCTBA
yraeBooB. buonornyeckue QyHKIIMHU YTIE€BOIOB.

Jlummmasl. TunpodunsHo-runpodoOHble cBolicTBa. Knaccudukaums nununoB. Tpurnunepuabsi, (ocponaunuisl, BOCKH, CTEPOHUJBI.
buonornueckne ¢yHkuuu aunuaoB. OOmme cBOHCTBa OHOJOTMUYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JIHK u PHK. Crpoenue nHyknenHoBbix kucioT. Hykneorunsl. [lpunHuun kommuiemeHnTapHocTH. I[IpaBuio
Yapradda. Crpykrypa JJHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorunueckue pynxnuun JJHK. Buast PHK. ®@yukuun PHK B knetke.

Crpoenue monekyiasl AT®. Makpospruueckue cBsizu B mosekyine AT®. buonornueckue pynkuuun AT®. BoccraHoBIEeHHBIE TIEPEHOCUUKH,
ux QYHKIIUA B KIeTKe. /[pyeue nHykneozuompugpocghamer (HT®). CexsenupoBanne JJHK. Memoowr cenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykTypHasi OWOJNIOTHS: OMOXMMHUYECKHE W OMO(DH3WYECKHE WCCIENOBAHHS COCTaBa M TMPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYIL.
Mooenuposanue cmpykmypol u @QyHKyud OUOMONEKYN U UX KomHuiekcos. Komnviomepuviti Ouzatin u opeanHuyeckuil cunmes OUOMONEKYL U UX
HeNnpupoOHbIX AHAL0208.



JdemoHcTpauuu

[Hoptpertsr: JI. [onunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Caurep, C. [Ipy3unep.

Juarpammsbl: «PacrpezneseHie XHMHYECKMX 3JIEMEHTOB B HEXUBOM IpUpOAe», «PacrpenciieHHMe XHMHYECKMX JJIEMEHTOB B KUBOH
MIPUPOIL».

Tabmuipsl u cxembl: «llepuoanueckas Tabnuna XMMHUYECKUX 3JIEMEHTOB», «CTpoeHHEe MOJIEKYJbl BOAb», «BemectBa B cocrase
opranu3zMoB», «CTpoeHne MoJeKyibl Oenkay, «CTpyKTypbsl OEIKOBOH MOJNEKYNIb», «CTpoeHHE MOJIEKYN YIieBOJIOB», «CTpoeHHE MOJEKYI
munu0By», «HykiienHoBble KUCIOTBIY, «CTpoeHne MoieKyinbsl ATO».

O6opynoBaHue: XUMUYECKasi IOcy1a 1 000pyI0BaHHeE.

JlaGopaTopHas padora «OOHapykeHHE OCITKOB C TOMOIIbIO KAYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «lccnenoBaHue HyKJIEMHOBBIX KHCIIOT, BBIIEJICHHBIX U3 KIETOK Pa3IMUHbIX OPIraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl KIETOK: yKapuoTHUecKas U pokapuoTnueckas. CTpyKTypHO-(YHKIMOHAIbHBIE 00pa30BaHuUs KJIETKH.

Ctpoenue mpokapuoTudeckor kieTku. Kierounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTpOEHHUS TeTepoTpodHON U aBTOTpOPHOU
IIPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenne n (pyHKIIMOHMpPOBaHHE SYKAPHOTHYECKOH kieTku. Ilmasmatmdeckas memOpana (rurazmanemma). CTpyKTypa IIa3MaTHudecKon
MeMOpaHbl. TpaHCIIOPT BELIECTB Yepe3 MIa3MaTHIeCKyl0 MeMOpany: naccuBHbIN (Auddy3us, odneruénnas audys3us), akTUBHbINA (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts MmemMOpanbsl. Pabota HaTpuii-kaaueBoro Hacoca. DHJOIMTO3: MTUHOLUUTO3, (HarouuTos.
Ox3ommrTo3. Kinerounas crenka. CTpyktypa U GyHKIMU KJIETOYHON CTEHKH PACTEHHI, TpUOOB.

Huromnazma. Iluto3onb. Ilutockener. JIBmxenue muTomiasmel. Opranouasl KiaeTku. OmpHOMEMOpaHHBIE OpPraHOUABI KJIETKHU:
sHaortazmaTraeckas cethb (JI1C), anmapat 'onbmpku, TM30COMBL, X CTpOeHUE U PYHKIMU. B3aMOCBsA3b 0JHOMEMOPAHHBIX OPraHOUIOB KIETKH.
CtpoeHue TpaHylIsipHOTO peTukyinyma. Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'mankuii (arpanyssipHBINA) SHAOIUIa3MaTHUeCKu peTukynyM. CekperopHas ¢yHkuus anmapara ['onbmxu. Moougukayus benkoe 6 annapame
Lonvoorcu. Copmupoexa benxos 6 annapame I onv0orcu. TpaHcIOPT BelecTB B KieTke. Bakyonu pacturenbHbIX kieTok. Kierounsii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOMIBI KJIETKU: MHUTOXOHAPWHU, TIACTHABL. [Ipoucxoocoenue mumoxonopui u niacmud. Cumoébuocenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). CtpoeHne M (YHKIMM MHUTOXOHIpUH M IutacTUA. I[lepBUuYHBIE, BTOPUYHBIE U CJIOXHbBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIIUX 3YKapHOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIGHKOIIACTHI BHICIIUX PACTEHUH.

HememOpanubie opranouasl kietkn CrpoeHne M (YHKIUHM HEMEMOpaHHBIX OpPraHOWJOB KJIETKU. PuGocombl. [lpomeocymounvie
Gunamenmol. MuxkpoduinaMeHTbl. Axkmunogvie Muxkpoguiamenmol. MBpILIEUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Knerounslii mnentp. CTpoeHHe M JBHKEHHME JXI'YTUKOB U pecHHYeK. MHKpOTpyOOUKH IuTOIUIa3Mbl. LlenTpuons. benxu,
accoyuuposanmvie ¢ MUKpOGUIaMeHmamu u Muxpompyooukamu. Momopusvie benxu.



Anpo. Obonouka sapa, XpoMaTHH, KapUOTUIa3Ma, SIPBIINIKH, UX CTpoeHHEe U GyHKIUHU. SnepHbpiii OenkoBbiid MaTpukc. [IpocTpancTBeHHOE
pacroyio’keHre XpoMoCcoOM B HHTEp(A3ZHOM siape. Jyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJuHamuKa s0epHotl 000104KU
6 mumo3e. foepuwiii mpancnopm.

Knerounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapHOT (pacTUTENIbHOM, )KUBOTHOM, I'pUOHOI).

JdemoHcTpauuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprysuc.

Tabmuupl u cxembl: «CTpOeHHME 3YKapUOTMYECKOW KiIETKM», «CTpoeHue KHUBOTHON KIeTKn», «CTpOeHHE pacTUTEIbHOW KIETKHY,
«CTpoeHrE MUTOXOHAPUNY, «Snpo», «CTpoeHHe TPOKAPUOTHYECKON KIETKHY.

O06opyoBaHMe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHbIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUalIbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHHS KIETOK PA3IMYHBIX OPraHU3MOB).

IpakTuyeckas padora «/3ydeHne CBOUCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopnasi padora «lccienoBanue mia3zMoin3a 1 JeIIa3MoiIn3a B PACTUTENIBHBIX KIETKAX».

IIpakTnyeckas padora «/3ydyeHue NBUKEHUS LUTOILIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NpeBpalLlleHNe JHEPTUH B KJIeTKe

AcCUMWISIIIASI ¥ TUCCUMIUIALAS — JBE CTOPOHBI MeTaboim3Ma. Tumbl oOMEHa BEIMIECTB: aBTOTPO(MHBIM M TeTepOoTPOHBIA. YdacTue
KHUCJIOpOAa B OOMEHHBIX Ipolieccax. DHepreTuueckoe obecrneueHue kiaetku: npeBpamieHrne AT® B oOMeHHBIX mpoueccax. depMeHTaTUBHBIN
XapakTep peakuuil KjaeTouHoro Meradonuszma. GepMeHThl, X CTPOCHUE, CBOMCTBA U MexaHu3M aencTBus. KodepmenTsl. Otnuuns pepMeHTOB OT
HEOPraHMYEeCKUX KaTalau3aTopoB. benku-akTUBaTOpbl U OENIKM-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEaKIUil OT pa3aHMyYHbIX
(hakTOpOB.

[lepBUuHBIil CHUHTE3 OpPraHWYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUSEeHHbIN U OKCUSEHHbIU @omocunme3 Yy Oaxkmepuil.
Csemocobuparowue nuemenmul U NUSMEHMbL peakyuoHHo2o yenmpa. Pob xmoporiactos B npouecce potocunte3a. CBeToBast U TEMHOBas (a3bl.
@omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IlpopykTUBHOCTH (QoTocHHTe3a. BiusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCUHTETUKOB: HUTPUPUIUPYIOLIHE OaKTEpUH, kKele300aKTepun, cepoOaKkTepHH, BOJIOPOIHbBIE
OakTepun. 3HaUEHHUE XEMOCHHTE3A.

AmnaspobHble opranu3msl. Buabsl Opoxenus. IIpoxykTsl OpoxkeHHs: U UX UCIOJIb30BaHUE YEIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MbI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30YIUTETTN OOJIE3HEH.

AspoOHBIE OpraHU3Mbl. JTambl SHEpreTHUeckoro ooMena. [logroroBurenbHbii ATamn. ['MUKONIN3 — 6ECKUCIOPOAHOE PACLIEIUIEHNE TIIOKO3bI.



buonoruueckoe okucieHue, WM KIETOYHOE AbixaHue. Ponb MHUTOXOHApHUII B mpolieccax OMOIOrHMYecKoro okucieHus. llukmnueckue
peakiuu. OkucnutelbHOe (ochopuupoBanue. Dnepeus memobpannoz2o epaduenma npomonos. Cummes ATD: paboma npomonnoi ATD-
cunmaswl. [IpermyniecTBa a3poOHOT0o MyTH 0OMEHA BEUIECTB Mmepe aHadpoOHBIM. I(H(HEKTHBHOCTH YIHEPTETHUECKOTO OOMEHA.

JdemoHcTpaumuu

[Toptpetsr: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuer u cxembl: «POTOCUHTE3Y, «IHEPreTHUECKuil 0OMen», «buocunres 6enkay, «CtpoeHue pepmMenTay, «XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pYOBaHUE JUIsl IPUTOTOBIICHUS TOCTOSHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi pa6ora «/3yueHne KaTaJuTHUYECKONH aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMujIa3bl U KaTajla3bl)».

JlabopaTopHas pa6ora «l3yuenue hepMEeHTaTUBHOTO PACLICIUICHUS IEPOKCHUIA BOJIOPO/IA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TPOLIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlabopaTopHnasi paboTa «CpaBHEHHUE TIPOIIECCOB OPOKCHUS U JBIXAHHSI.

Tema 7. HacieacrBennasi MH(poOpMalus U peaju3anus eé B KJIeTKe

Peakuuu wmatpuuHoro cuHTe3a. [IpHUHIMI KOMIJIEMEHTapHOCTH B PEAKIMSIX MAaTPUYHOTO CHHTe3a. Peanu3aius HaclieJCTBEHHOU
uHpopmanuu. ['eHeTndyeckuil Kox, ero cBoiicta. Tpanckpunims — marpuudblii cuaTe3 PHK. TIpHHIMIIBI TPaHCKPHUIIIINU: KOMILIEMEHTapHOCTH,
AHTUTIAPAIUIEITBHOCTD, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpaucmsus u e€ stansl. Yuactue TpancnoptHeix PHK B Ouocunrtese 6enka. YcnoBus OuocunTe3a Oenka. KonupoBanue aMUHOKHUCIIOT.
Poaw pubocom B OrocuHTe3e Oemka.

Cogpemennvie npeocmasienuss 0 cmpoenuu 2erog. OpraHuzanus T'e€HOMa y IMPOKApUOT U JYKapHOT. Perynsius akTUBHOCTU TE€HOB Y
npokapuot. ['unoresza onepona (. XKakoo, XK. Mano). Morexynapusie mexanuzmvl dkcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pecynsayuu
pabomul 2enos. Perynsuys 0OMEHHBIX MpoLieccoB B KiieTke. KiieTounslil romeocras.

Bupycel — HekieTrouHble (GOpMBI KM3HM M oOOiuratHele mnapasutbl. CTpo€HHE MPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
6akrepuodaroB. Kuzunennvii yuxn JHK-coodepocawux supycos, PHK-codepocawux eupycos, baxmepuogazos. Obpamnas mpanHcKpunyus,
pesepmasa, uHmezpasd.

BupycHsie 3a00sieBaHus yenoBeka, KUBOTHBIX, pacteHuit. CITNJI, COVID-19, conmanbHble 1 MEAUITUHCKIE TPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz 6onvuux maccusos («bigdatay) cmpyxmypuvix 6uonoeuueckux oannvix. Hanomexmonocuu 6
ouonocuu u meouyune. Ilpoepammupyemoie hynxkyuu 6enxos. Cnocodvl 00cmagku 1ekapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUI.

Tabmuie! u cxeMbl: «brocuHTe3 O6emkay, « eHeTudeckuit Koy, «Bupycen», «baktepuodaruy.

IIpakTnyeckas padora «Co3gaHne MOAEIU BUPYCa.



Tema 8. 7/ Ku3zHeHHBIH HUKJ KJIETKH

Knerounsnii nuki, ero nepuoasl u perymsinus. Marepdasza u Mmuto3. OcoOEHHOCTH MPOLIECCOB, NpoTeKamux B nHTepdasze. [loaroroska
KJIIETKH K JesieHuto. [IpecunreTnyeckuii (IOCTMUTOTUYECKHIA), CHHTETUYECKHIA U TIOCTCUHTETUYECKUN (TIPEMUTOTUYECKHI) TEPHOIbI HHTEP(A3HI.

Marpuunbiii cunte3 JHK — perukanua. Ilpunnunsr permukanuu  JJHK: xoMmieMeHTapHOCTh, TMOJYKOHCEPBATUBHBIM CHHTE3,
anTunapauieabHocTh. Mexanm3m perumkanuu JIHK. Xpomocombl. Ctpoenne xpomocom. Temomepsl W Teaomepaza. XPOMOCOMHBIM HaOOp
KJIETKU — KapuOTHIL. JIUIJIONIHBIN 1 rarIonIHbIM Habopsl XxpoMocoM. ['oMonoruusbeie XpoMocoMsl. I10510BbIE XpOMOCOMBI.

Henenue knetku — muto3. CTaguu MUTO3a U MPOUCXOAIINE B HUX Iporecchl. Tunel Muto3a. Kapuokunes u nurokuses. buonornueckoe
3Ha4YE€HHE MHUTO3a.

Perynsmus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kiietouHasi TuOeNb — aromnTos.

Knerounoe siipo, XpoMOCOMBI, QYHKIIMOHAIbHAS TeHOMHKA. Mexanusmbl nponughepayuu, ougpepenyuposku, cmapenus u cubeiu Kiemox.
«ugposas knemka» — buoungopmamuueckue mooeau HyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpamun

Tabmuis! u cxeMbl: «KU3HEHHBIN HUKI KIETKHY, «MuTto3y», «CtpoeHune xpoMocomy, «Permukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparbl: «MUTO3 B KJI€TKaX KOPEILIKa JIyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpEenapaTaxy.

JlabopaTopnas pa6ora «Habmoienue MUTO3a B KJIETKaX KOHUMKA KOPEIKa JTyKa (Ha TOTOBBIX MUKPOTpEnaparax)y.

Tema 9. CTpoeHnne n pyHKIIUM OPraHU3MOB

buonoruueckoe paznoodpasue opranu3mMoB. OJHOKIETOUHbIE, KOJOHUATIbHBIEC, MHOTOKJIETOUYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHMSI U KU3HEAESITEIbHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakTepuu, apxeu, 0JTHOKIETOUYHbIE TPUOBI, OJTHOKJIETOYHbIE
BOJIOPOCIH, IpyTrue NpoTUucThl. KoloHnanbHbIE OpraHu3MBbI.

B3aumocBs3p 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak eInHoe nesoe. 'omeocras.

Txanu pacteHuil. TUNbI pacTUTENbHBIX TKaHEW: oOpa3zoBaTesibHas, MOKPOBHAs, MPOBOJMAINAS, OCHOBHas, MexaHuuyeckas. OcobeHHOCTH
CTpOeHUs, PYHKITUI U pacroNoKeHUs TKaHEH B OpraHax pacTeHH.

TkaHu KUBOTHBIX U YeJIOBEKA. TUIBI )KUBOTHBIX TKAaHEH: AMUTENUANbHAs, COEeIMHUTENbHAS, MbIIIeYHasi, HepBHasg. OCOOEHHOCTH CTPOEHHU,
(GyHKIMN M pacrioyioskeHHs TKaHEH B OpraHax >KUBOTHBIX M YeJIOBEKa.

Opransl. BereraTuBHbBIE M T€HEpPaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB JKMBOTHBIX U 4elloBeKa. DyHKIIMU OpraHoOB U
CUCTEM OpPraHOB.

Omnopa Tena opraun3MoB. Kapkac pacrennii. CKkeneTbl OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHBIN M BHYTPEHHHU CKEJIET.
CtpoeHune U TUIIBI COEAMHEHUSI KOCTEN.



JIBIKEeHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIIHOE, KTYTHKOBOE, pECHUYHOE. [IBM)KEHHE MHOIOKJIETOUYHBIX
pacTeHuil: TpPONM3Mbl U HACTUHU. /[BM)KEHHE MHOTOKJIETOYHBIX KMBOTHBIX M YellOBEeKa: MblleuHas cuctema. Peduekc. CkeneTHble MBI U UX
paborta.

IIntanue opranuzmoB. IloryomeHnue BOXBI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEILNECTB pacTeHUusAMU. [IuTaHume IKMBOTHBIX.
BHyTpunonocTHoe ¥ BHYTPUKIETOYHOE MHILEBapeHHe. IIuTaHue TO3BOHOYHBIX KMBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TPAKTA.
IInmesapurenbHble xenespl. [IunieBapurenbHas cucTemMa 4enoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuid. Jlprxanuwe *UBOTHBIX. uddy3us ra3oB uepe3 MOBEPXHOCTh KIETKU. KOXKHOE IbIXaHue.
JlbIxatenpHas MoBepxHOCTh. JKaOepHoe u s1€royHoe JpixaHue. [IpIxaHuWe MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. DBOJIIOLIMOHHOE YCIOKHEHHE
CTPOCHMSI JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas cucrema 4einoBeka. MeXaHW3M BEHTWIALMH JIETKUX y NTHIL U MIJIEKOIHTAOIIUX.
Perymsuust nprxanus. J{prxatenbHbie 00bEMBL.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTEHUM. TpaHCHOPT BEIIEeCTB y XKUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbsl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX JKMBOTHBIX M uesioBeka. Cepjle, KpOBEHOCHBbIE COCYAbl M KpoBb. Kpyrum kpoBooOpaiieHwus.
DOBOJIIOLIMOHHBIE YCIO0KHEHUS CTPOSHUSI KPOBEHOCHOM CHCTEMbI II03BOHOYHBIX XKMBOTHBIX. PaboTa cepaua u e€ peryssuus.

Boigenenue y opranusmoB. Breinenenue y pactenuil. Boinenenue y xkuBoTHbIX. CokparurenbHble Bakyosid. OpraHbl BbLIEICHUS.
OuibTpanusi, cekpeuus U oOpaTHOE BCACHIBAHUE KAaK MEXaHM3Mbl pabOThl OpraHoB BblAeneHUs. CBsA3b IOJIOCTH Tejla ¢ KPOBEHOCHOW U
BBIJICIUTENIBHOM cucTeMaMu. BblieneHne y NO3BOHOYHBIX JKMBOTHBIX W yenoBeka. [louku. CTtpoeHune u (yHKIMOHHMpOBaHUE He(poOHa.
OO0pa3oBaHue MOYHU y YEJIOBEKA.

3amMra y OpraHu3MoB. 3allMTa y OAHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil M LUCTHI MPOCTEHIIMX. 3allluTa y MHOTOKJIETOYHBIX
pactenuit. Kytukyna. CpencrBa macCUBHON M XUMHUUECKOU 3aUThl. OUTOHIIHIBI.

3amuTa y MHOTOKJIETOUHBIX >KUBOTHBIX. [[OKpOBBI M MX IPOU3BOJHBIE. 3aluTa opraHu3mMa ot Oosie3Held. IMMyHHas cucTeMa uyenoBeka.
Knerounslif 1 rymopaiabHblii UMMYHUTET. Bpoxa€HHbBIN M mpuoOpeTéHHBIN creruduueckuii UMMyHHUTET. Teopus KIOHAJIbHO-CEJIEeKTUBHOIO
ummynutera (I1. Opaux, @. M. bepner, C. Tonerasa). BocnanurenbHple OTBEThl OpraHU3MOB. Poiib BpOXKIEHHOTO MMMYHUTETA B Pa3BUTHUH
CHCTEMHBIX 3a00JI€BaHUM.

PazgpaxkumocTs 1 perynsauus y opraHu3MoB. Pa3znpa)kxuMocTh y OJTHOKIIETOYHBIX OpraHu3moB. Takcucel. PaznpaxumocTs M peryisnus y
pacteHuil. PocToBble BelllecTBa U UX 3HAUYCHHUE.

HepBHas cucrema u peduieKTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u e€ OoTAenbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
HEPBHOW CHUCTEMBI Y KUBOTHBIX. OTJENbI TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexropHas nyra. besycioBHble U ycloBHBIE
pedaekchl.

I'ymopanbHas perymsiuyst U SHIOKPUHHAs CHCTEMA >KMBOTHBIX M uelnoBeKa. JKene3bl SHAOKPUHHOW CHUCTEMBI M MX TOpPMOHBIL. JlelicTBre
rOPMOHOB. B3auMocBs3b HEPBHOM U SHJIOKpUHHOHN cucTeM. [ unoranamo-runodusapHas cuctema.



JdemoHcTpauuu

IToptper: U. I1. I1aBnoB.

Tabmuup! u cxeMbl: «OQHOKIETOYHBIE BOAOPOCIN», «MHOroKIeTouHble Bogopocany, «bakrepumn», «lIpocreitmmey», «Opranbl IBETKOBBIX
pacteHui», «CucTteMbl OpraHoB MO3BOHOUYHBIX >KMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cuCTEMBI»,
«Ctpoenne ctebOns», «CTpoeHHE JIMCTOBOM IUTACTUHKM», «TKaHM KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas cucremay,
«KpoBeHocHas cucremayn, «/lpixarenpbHas cucremay», «HepBHag cucreman, «Koxay, «MpbleyHas cucrteMa», «BblaenurenbHas CHCTEMAy,
«OHIOKpUHHAs cucTeMa», «CTpoeHue MbIIbD, «IMMyHUTETY, «KHlIeuHOMOI0CTHBIEY), «CXeMa MUTaHus pacTeHuil», «KpoBEeHOCHBIE CUCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHnapumn», « BHyTpeHHee cTpoeHue 10kKIeBOro uepBsi», «HepBHas cuctema poioy,
«HepBHas cucrema sarymkn», «HepBHas cucrema npecMmbikarommxcs», «HepBaass cuctema ntuny», «HepBHas cucreMa MIIEKONUTAROIIMX»,
«HepsHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MHUKPOIIpENapaThl OJTHOKJIETOYHBIX OPraHU3MOB, MUKPOIIpENnapaTsl TKaHEe!, paKOBUHBI MOJIITIOCKOB,
KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHX, JKUBBIE SK3EMIUIAPhl KOMHATHBIX PAaCTeHH, repOapuu pacTeHUM pa3HBIX OTIENOB, BIAXKHBIC MperapaTsl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIUU OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YellOBeKa, 000pyI0BaHUE TSl IEMOHCTPAIIUU TOYBEHHOTO U
BO3/yITHOTO MMUATAHUsl PACTECHHH, PACIISIUICHUS Kpaxmalia u OCJIKOB IMOoJ JeHCTBUEM (pepMeHTOB, 000pyAOBaHUE /ISl IEMOHCTPAIIUU OIBITOB TI0
M3MEPECHHIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX JIBMKCHHH, MOJIEIN TOJIOBHOTO MO3Ta Pa3IUYHbIX KHUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHue TKaHEH paCcTEHUII.

JlabopaTopHas padora «/3yueHue TKaHel KUBOTHBIX».

JlaGopaTopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3mHokeHHe U pa3BUTHE OPTAaHU3MOB

@®opMBI pa3MHOKEHHSI OPTaHM3MOB: Oecroyioe (BKJIIOYasi BEreTaTUBHOE) M TOJIOBOE. BHIbI 0ecrosioro pa3MHOXKEHHUS: IMOYKOBAHUE,
cropymsius, pparMeHTalus, KIOHHPOBAHHE.

[TonoBoe pa3muoxkenue. [lonoBele kierku, mnu rametsl. Meio3. Cragun meiio3a. IloBenenne xpomocoMm B Mmeio3e. Kpoccunrosep.
buonornueckuii cMpIca Meli03a ¥ TOJIOBOTO Tporecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3Butue. ['ametorenes y uBoTHbIX. [losoBsie xkene3bl. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX KIIETOK. CriepMaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.

OmnogoTBopeHre U HSMOpPHOHATBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OTIOOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPHOJOTHS — HayKa O Pa3BUTHH OPraHU3MOB. Mopgoecene3 — 00OHa u3 2nagHbulx
npobnem smopuonocuu. Konyenyus mopghozcernos u mooenu mopgocenesa. Ctagum sMOpUOTeHE3a KUBOTHBIX (HA IpUMEpE JIATYIIKH). J[poOneHue.
Tunsl apobnenus. /JemepmunuposanHoe u HedepmMunupoganuoe opoonenue. bnacmyna, munvt 6Oaracmyn. OCOOEHHOCTH IPOOJICHUS
MJIEKOIUTAIOIIMNX. 3apO/IbIIIEBbIe JIUCTKU (racTpyJisiiusi). 3akiajKka OpraHOB W TKAaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3auMHOe BIUsHHE YacTel



pa3BUBaIOIIErocs 3apojbllia (AMOpUOHANbHAS MHAYKIUS). 3akiajka I[JIaHa CTPOEHUS JKUBOTHOTO Kak pe3yiabTaT HEepapXUUeCKUxX
B3aMMO/ICHCTBUI reHOB. BrusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX ()AaKTOPOB OKPYKAIOIICH CPEIIBI.

Poct um pasBurue xuBOTHBIX. IlocToMOpuoHanbHbIl mepuon. Ilpsmoe u Hempsimoe pasutume. PasButre ¢ Meramopdo3oMm y
0€CI03BOHOYHBIX U TMO3BOHOYHBIX JKMBOTHBIX. buonoruueckoe 3HaueHHE MPSIMOTO W HEMPSAMOIO Pa3BUTHUS, X PACIPOCTPAHEHHUE B MPHUPOJIE.
Tunsl pocta KUBOTHBIX. DAKTOPHI PErYISAIMN POCTA KUBOTHBIX U 4enoBeka. CTaluu MOCTAIMOPHOHAIBHOTO Pa3BUTHUS Y )KUBOTHBIX U YEJIOBEKa.
Ilepuoas! oHTOreHe3a uenoBeka. CTapeHue U CMEPTh Kak OMOJIOrMYECKHUE TPOLIECCHI.

PasmHoxenue u passutHe pactenuil. ['amerodut u cnopodpur. Meiio3 B )KU3HEHHOM IHMKJIEe pacTeHuil. OOpa3oBaHue CIIOp B mpoliecce
Meno3a. ['amerorenes y pacrenuil. OmiogoTBOPEHUE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIUN OHTOTEHE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuie! u cxembl: «BeretaTuBHOE pa3MHOXKeHUE», « TUIIBbI 6ecronoro pa3MHOXKEeHUD», «Pa3MHOXKeHNe XIaMHI0OMOHA by, «PasMHOXKeHHEe
3BIJICHBDY, «Pa3sMHOXKEeHHE THAPEIY, «Meho3», «XpomMocoMbly, «I'amerorene3y», «CTpoeHHe SUIEKIETKH U criepMaTo30uaa», «OCHOBHBIE CTaIuU
oHTOreHesa», «lIpsmoe u Hemnpsimoe pasButue», «Pa3BuTme Mmaiickoro xyka», «PaszButue capanum», «PasBurme marymkm», «JlBoiHOE
OILUIOAOTBOPEHHUE Y BETKOBBIX pacTeHU», «CTpOECHHE CEMSH OJAHOJIOJIbHBIX U JIBYAOJbHBIX PACTEHUI», « ) KU3HEHHBIN IIUKI MOPCKOM KaIyCThI»,
«Ku3HeHHbIN TUKI MXay, « KU3HEHHBIA LUK NAOPOTHUKAY, «KM3HEHHBIA LIUKJI COCHBI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOMPENapaThl sIMIIEKIETOK U CIIEpMaTO30U10B, Mo «L{UKII pa3BUTHUS JIATYLIKIY.

JlabopaTopHasi paGora «/3y4ueHne cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOMpENnapaTaxy.

IIpakTnueckas padora «BpisBIeHNE TPU3HAKOB CXO/CTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHNE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Wcropusi craHoBiIeHUs U pa3BUTHA T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T. Moprana. Ponb oTe4ecTBEHHBIX YUEHBIX B
pa3sutuu reietuxu. Padotsl H. K. Konbsrosa, H. U. Basunosa, A. H. benozepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATHSI U CUMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI, AJUIEIbHBIE T€HBI, AIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIN
U PELECCUBHBII MNpU3HAK, TOMO3UIOTa, TE€TEPO3UT0Ta, 4YHUCTasl JUHUS, TUOpUIbl, TeHOTUN, (eHoTun. OCHOBHBIE METO/bl TE€HETHKHU:
rUOPUA0TOTHUECKUN, IUTOJIOTMUECKHM, MOJIEKYIISIPHO-T€HEeTHUYECKHH.



JdemoHcTpauuu

IToprpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benosepckuii, I'. JI. Kapneuenxo, 0. A.
Ounmumyenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYCCKUX UCCICIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeunuBanue. [lepBeiii 3akoH MeHaenss — 3akoH eauHOOOpasusi THOPHUIIOB TIEPBOTO MOKOJCHUs. [IpaBmiio
JOMUHUpOBaHUsS. BTopoil 3akoH MeHnenss — 3aKOH pacUlerUieHus MpU3HaKoB. LluTonormueckue OCHOBBI MOHOTMOPHIHOTO CKpEHIMBaHUS.
['unoresa 4uCcTOTHI raMer.

AHanuzupyroiee ckpenmanue. [I[poMexxyTouHbli XapakTep HaciaeqoBaHus. Pacuernienrne npu3HaKkoB NPy HEMOJHOM JIOMUHUPOBAHUU.

Jurubpugnoe ckpeumBanue. Tperuilt 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO HAacle[OoBaHUsl MpU3HAKOB. [luTomornueckue OCHOBBI
TUTUOPUTHOTO CKPELIUBAHUSI.

Cueriennoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuersieHHOE HacleI0BaHUE TeHOB, HAPYIIEHUE CLETIJICHUS MEXIY Te€HaMU.
XpOMOCOMHasi TEOPHS HACIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIN MEXaHU3M OIIPENEICHUs 10J1a. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U rereporaMeTHbII
noi1. ['eHeTnyeckas cTpykTypa noJIoBbIX XpoMocoM. HacnenoBanue npus3HakoB, CUEIJIEHHBIX € TIOJIOM.

l'enotun kak menoctHas cuctema. [lnmeloTponuss — MHOKECTBEHHOE AEHCTBHE TeHa. MHOXKeCTBEHHbIN amuienus3Mm. B3aumopneiicTtBue
HeaJuleNbHbIX TeHoB. KoMiieMentapHocTs. Onucras. [loaumepus.

['eHeT4ecKuit KOHTPOJIb PA3BUTHUSL PACTCHUM, KUBOTHBIX M YEJIOBEKA, a TaAKXKE (PU3HOJOTUUECKUX MPOIECCOB, MOBEICHUS U KOTHUTHUBHBIX

¢yHKIui. ['eHeTMUecKHe MEXaHU3Mbl CHUMOMOIEHEe3a, MEXaHU3Mbl B3aWMOJEWUCTBUSA «XO3SIMH — TMapa3uT» M «XO35SUH — MHKPOOHOM).
['eHeTHuUeCcKUe aCEKThl KOHTPOJIS U U3MEHEHHUs HaceICTBEHHON HH(OpMaIK B TOKOJIEHUAX KIETOK U OPraHU3MOB.
JdemoncTpanuu

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

Tabmuipr u cxembl: «llepBblil U BTOpoi 3aKkoHBl Menzens», «Tpetuil 3akoH Mennens», «AHanu3upyrollee ckpemuBanue», «Hemnonnoe
JOMUHHpOBaHUE», «CIEeTJICHHOE HACIeJOBaHUE TIPU3HAKOB y Npo30uiibel», «I eHeTrka nonay, «Kapuorun yenoBekayn, «Kapuotun apo3oduis»,
«Kapnotun nrunen», « MHOKECTBEHHBIN alIenu3mM», «B3anMonelicTBue TEHOBY.

OO6opynoBaHue: MOJENb Ul IEMOHCTPAIMK 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOrO MOKOJIEHUS U PACIICIUIEHUs] IPU3HAKOB, MOJEIb
IUI JIEMOHCTpPALlMU 3aKOHA HE3aBHCHMOIO HAcCJI€OBaHMs IMPHU3HAKOB, MOJENb JUIsl JEMOHCTpAlMM CLEIJICHHOTO HACJIEOBAaHUS INPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3odpunay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHIIBI.



IIpakTuyeckasi padora «l/3yueHue pe3ynbTaToB TUTHOPUIHOTO CKPEITUBAHUS Y APO30(UITBI.

Tema 13. 3akoHOMepHOCTH M3MEHYMBOCTH

B3aumopeiictBue reHotumna u cpenbl npu GopmupoBanuu (GeHoTHna. M3MEHUYMBOCTH NpU3HAKOB. KadecTBEHHBIE M KOJIWYCCTBCHHBIE
MpU3HAKU. BUIbl K3MEHUYMBOCTH: HEHACIICICTBEHHAsI M HACJIEACTBEHHAS.

MoaudukamonHass U3MEHYUBOCTh. Ponb cpensl B ¢GopMHpOBaHMM MOIU(MUKAIMOHHOW HM3MEHYMBOCTH. HopMma peakumm npu3HAKa.
Bapuarmonnslii psii u Bapuarmonnast kpusasi (B. Moranncen). CBoiicTBa MOIU(PUKAIIMOHHONW N3MEHYHBOCTH.

['enoTunuueckas M3MEHUMBOCTh. CBOMCTBA TN€HOTUIMYECKOW HM3MEHUMBOCTH. BHIBI T€HOTHUIHNYECKOM H3MEHYMBOCTH: KOMOHMHATHBHAS,
MYTallMOHHAs.

KomOunaTtuBHasi W3MEHYMBOCTh. Me03 M TOJOBOM MpOIECC — OCHOBA KOMOWHATHUBHOM W3MEHYHMBOCTH. Poib KOMOMHATHBHOM
W3MEHYMBOCTH B CO3JaHUU T€HETUUECKOT0 pa3HOOOpa3usi B Mpeesiax 0JHOTO BUIA.

MyTarmonHasi ”3MEHYMBOCTh. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CTIOHTaHHBIE U MHAYIIUPOBAHHBIC MyTalluu. SInepHbie
U [uToIUIa3MaTuiyeckue myranuu. CoMaThuyeckue M IOoJIOoBble MyTauuH. [IpuuvHBI BOZHMKHOBEHUs MyTauuil. MyTareHsl M HUX BIMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpollecca. 3aKOH TOMOJIOTHYECKHX PAIOB B HacleAcTBeHHON u3meHuunBoctH (H.M. BaBuinos).
BresnepHast ”3BMEHUMBOCTD M HACJIEACTBEHHOCTb.

Dnucenemurxa u NUCCHOMUKA, POJb INUSCHEMUYECKUX (DAKMOpo8 6 HACAeO08AHUU U UBMEHYUBOCMU QEHOMUNUYECKUX NPUSHAKOS )
Op2aHU3MOS.

JdeMoHcTpamun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuubr u cxembl: «Buabpl usmeHunBOCTHY, «MoaudukanvoHHass W3MEHUYMBOCTHY, «KOMOMHATHBHAs W3MEHUYHMBOCTHY, «Meio3n,
«OmnogotrBopenuey, «I eneTndeckue 3a001eBaHUs YEIOBEKay, «BUIIbI MyTaIHii.

O6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPhl KOMHATHBIX pPacTeHUU, pUCYHKH ((poTorpaduu) >KMUBOTHBIX C Pa3IMYHBIMH BUAAMU
W3MCHUYMBOCTH.

JlabopaTopuasi padora «lccienoBanne 3aKOHOMEPHOCTEH MOAMQPUKANMOHHONW W3MEHUYMBOCTH. [loCcTpoeHHE BapHAIlMOHHOTO psija H
BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTHKa Ye/l0BEeKA

Kapunotun denoBexka. MexayHapogHas MporpaMma HUCCIEIOBAHUS T€HOMa 4YeloBeKa. MeToabl HW3YyYEeHHS! TEHETUKH YeJIOBEKa:
TeHEATOTUYECKUN,  OJIM3HEIOBBIM, IUTOTCHETHYECKUH, TMOMYJSIITHOHHO-CTATUCTHUECKUH,  MOJEKYJsIpHO-TeHeTH4Yeckuii. CoBpeMeHHOoe
ONpPEACIICHUE TeHOTUIA: IOJHOINEHOMHOE CEKBEHHPOBAHUE, IN€HOTUIIMPOBAHWE, B TOM uucie ¢ nomouipto [II[P-anamusza. HacnenctBenHsbie
3a0oneBaHusl 4eJoBeKa. ['@HHbIE W XPOMOCOMHBEIE OOJIE3HM uYeloBeKa. bOoNe3HM C HAaCIEICTBEHHOW MPEapacloNioKEHHOCThIO. 3HAuYeHUe



MEIULUHCKOW TE€HETHKH B NPEAOTBPALICHUU M JICYEHHHM T€HETHUYECKMX 3a0oyieBaHUIl uenoBeka. MeIuKo-TeHEeTHYeCKoe KOHCYJIbTHPOBAHUE.
CrBonoBble KieTKU. [IoHATHE «T€HETHYECKOro Ipy3a». DTUYECKUE aCHEKThl UCCIIEI0BAaHUI B 00JacTH PEeJaKTHPOBAHMSI T€HOMA U CTBOJIOBBIX
KJIETOK.

I'eneTnueckue (GpakTopbl MOBBIIIEHHONW YyBCTBUTEIBHOCTH Y€IOBEKa K (PU3NUECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKPYXKAIOLIEH cpeabl.
I'eneTnyeckas mpeapacoIoKEHHOCTh YEI0BEKa K IATOJIOTHSIM.

JdemMoHcTpanuu

Tabmuuer u cxemsl: «Kapuotun yenoBeka», «MeToIbl H3y4eHUs] TEHETUKU YeoBeKay, «I eHeTnueckue 3a00IeBaHus YCIOBEKaY.

IIpakTnyeckas padora «CocTaBlICHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cejieknusi OpranHu3mMoB

JloMecTukauus M celeKUMs. 3apoXKIAEHHME celeKuuu U jaoMectukauuu. Yuenue H. . BaBuinoBa o lleHTpax mnpoucxoxIeHus u
MHOT000pa3usi KyJIbTYpHBIX pacTeHuil. Poib celekmum B CO3JaHMM COPTOB PACTEHUH M TOPOA KUBOTHBIX. CoOpT, mopoja, mrTaMM. 3aKOH
TOMOJIOTHUYECKHUX PsIIOB B HacleAcTBeHHOU n3meHunBocty H. M. BaBuiosa, ero 3HadeHue 17151 CelNeKIIMOHHON paboThl.

Mertoab! cenekMoHHON paboThl. McKkyccTBEHHBII 0TOOP: MAacCOBBIM M MHAWBUAYAJIbHBIA. JTanbl KOMOMHAIMOHHOM cenekiuu. Mcnbitanue
pou3BoAUTENEH 10 MOTOMCTBY. OTOOp MO T€HOTHUITY C IMOMOIMIBIO OLIEHKH (PEHOTHIIA MOTOMCTBA M OTOOP IO T'€HOTHITY C MOMOIIBIO aHAIH3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEIEKIMOHHOM paloThl. PanualMOHHBIM M XMMHUYECKMH MyTareHe3 Kak HCTOYHUK MyTauud y
KYJIBTYpHBIX (hOpM OpraHu3MoB. Mcronb30BaHNEe T€HOMHOTO PeJakTUpPOBaHUS M MeToa0B pekoMOMHaHTHBIX JIHK 11 momydeHus ncxomHoro
MaTepuaa JUisl CEJIEKIHH.

[Tonyuyenne nonumuonoB. BHyTpuBuoBas rulOpuauszanus. BiIM3KOpOACTBEHHOE CKpellMBaHWe, WM HHOpumuHr. HeponctBeHHOe
CKpelllMBaHKe, WK ayTOpUAMHT. ['eTeposuc u ero npuuuHsl. Vcnonb3oBanue rereposuca B cenekiuu. Otnanénnas rudpuausanus. [lpeononenue
Oecruions MEXBUIOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIIMN PACTEHUH U )KUBOTHBIX. «3e1éHasn pesontoyusy.

CoxpaHeHue U M3y4eHHE TeHETUYECKHX PEeCypCcOB KYJIbTYPHBIX PACTEHUN M UX AMKHX POJMYEH ISl CO3/aHUS HOBBIX COPTOB M I'MOPHJIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemuyecKuMu pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbICIO08bIX
JHCUBOMHBIX 8 YENAX YIVUUEHUS CYWEeCmBYIoOWUx U CO30aHus HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM YUCLE C NPUMEHEHUeM COBPEeMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUL, NEPeO08bIX UOel U NePCNEeKMUBHBIX MEXHOI02UI.

JdemoncTpanuu

[Toptpetsr: H. U. BaBusnios, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsinenko, b. JI. Actaypos, H. bopinoyr, /I. K. bensies.

Tabmuipl u cxembl: «lleHTpBI NPOUCXOXKIEHUS U MHOrooOpa3usi KyJIbTYpPHBIX pacTeHUil», «3aKOH TOMOJOTHYECKHX pSIOB B
HACJIeICTBEHHON U3MEHUMBOCTHY, «MeTobl cenekiumny», «OtaanéHHas rubpuausanus», «MyTtareHes.

JlabopaTopHasi padora «l3yueHne copToOB KyJbTYpHBIX PACTEHUI U NTOPOJ JOMAIIHUX )KUBOTHBIX).



JlaGoparopHas pabdora «/3yueHne METOA0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

JIkckypeusi «OCHOBHBIE METOIBI M JOCTHXKCHHS CEJIEKIIMU PACTeHUH M JKMBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epmy,
COPTOMCIIBITATENIbHBIN Y4acTOK, B TEIUIMYHOE XO035ICTBO, B 1a00paTOPHIO arpOyYHUBEPCUTETA UIIM HAYUHOTO LIEHTPA)».

Tema 16. bUOTeXHOJIOTUSI U CHHTETHYECKast OMOJIOTHA

OOBEKTHI, UCIIOTB3yEMbIE B OMOTEXHOJIOTHH, — KJIIETOYHBIC U TKAaHEBBIE KYJIbTYpPbl, MUKPOOPTAaHU3MBI, UX XapaKTepUCTUKA. TpaaunnoHHas
OuoTexHoJOTHsA: XJeOomeyeHne, IMOMyYeHHE KHUCIOMOJOYHBIX TPOAYKTOB, BUHOJenue. Mukpobuonorndeckuii cunte3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TexHOonoruil. [Ipon3BoacTBo Geska, aMUHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTUI U NHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHHSI 1 KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO ITOJIYYE€HHs] OPTaHU3MOB U
UX KOMIIOHEHTOB, COJIEPKaIlMX HE BCTPEYAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Knerounas uHxeHepus. MeTolbl KyJlbTYpbl KJIETOK M TKaHeW pacTeHul U KUBOTHbIX. KpmoOanku. Comaruueckas ruOpuauszanus u
coMaTH4yecKuil smOpuorenes. lcronp3oBaHME TalUIOMIOB B CENIEKUMU pacTeHuil. [lonyuenue MOHOKNOHANbHBIX awmumen. HMcnonv3zosanue
MOHOKIOHANbHLIX U NONUKIOHANbHLIX aHmumen 6 meouyune. VICKycCTBEHHOE OIUIONOTBOpEHUE. PEKOHCTPYKIUS AWLEKIETOK U KIOHUPOBaHHE
KUBOTHBIX. MeTo/ TpaHCIUIAHTALMKU SAEp KIETOK. Texnonocuu 0300poeieHus, KYIbMUBUPOSAHUS U MUKPOKIOHATLHO2O PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHasi U reHHast HHxeHepus. VIcKkyccTBeHHBIN CHHTE3 reHa U KoHcTpyupoBaHue pekoMOnHanTHbIX JAHK. Cozoanue mpanceennvix
opzanusmos. JIoCTHXKEeHUs U epCHeKTUBBI XPOMOCOMHOM M FT€HHOM MH)KEHEpUHU. DKOJIOTMYECKUE U ITHUECKUE ITPOOJIeMbl TEHHOW MH)KEHEPUH.

Menununckue OuorexHosoruu. IlocrreHomHas nudposas menuuuza. IIIP-nmuarnoctuka. MeTtabonoMHbIN aHalN3, T€HOLEHTPUYECKUN
aHaJIM3 TPOTEOMa YeJIOBEKa JUIsl OLEHKHU COCTOSHUS €ro 370poBbs. lcmonb30BaHME CTBOJIOBBIX KiIeTOK. TaprerHas tepanusi paka. 3D-
OrouHKeHepus Ui pa3paboTKu PpyHAaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHI, CO3/TaHUS KOMIUIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTUI
TpEXMEPHOro OMONPUHTHUHTA U cKaOIAUHTA IS pEIIeHUs 3a/1a4 IepCOHATU3UPOBAHHON METULIMHBI.

Co31aHne BEKTOPHBIX BaKILMH C LENbI0 00ecreueHnss KOMOMHUPOBAaHHOM 3aluThl oT Bo3Oyaureneid OPBU, ycraHoBieHHe MOJIEKYISPHBIX
MexaHu3MoB QyHkunonupoBanusi PHK-conepkaiinx BupycoB, BbI3bIBAIOIIMX 0CO00 OMAacHbIe 3a00JI€BaHNSI YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuelr u cxemsl: «/cnonap30BaHWE MHMKPOOPraHM3MOB B IPOMBIIUICHHOM IpOU3BOACTBeY», «KierouHas uHxeHepus», «l'eHHas
UHXECHEPUS».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «llosydeHne MOJIOYHOKHUCIBIX POIYKTOBY.

Jdkckypeust «broTexHoI0rus — BaKHeHIIast MPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha OMOTEXHOJOTHUECKOE IPOU3BOJICTBO).



11 KJIACC

Tema 1. 3apo:kienue u pa3BuTHE 3BOJIONHOHHBIX NPeACTABJICHNNH B 0M0JI0THHI

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

JIBIIKyIIME CUIIbI 3BOJIIOLMH BUAOB 110 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh Pa3MHOXKEHUSI OPraHU3MOB, HACJIEICTBEHHAs N3MEHYUBOCTbD,
0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTndeckoir tTeopun 3Bomonuu (CTD). HelitpanbHas Teopus sBomroruu. CoBpeMeHHas IBOJIONHMOHHAS OHOJIOTHS.
3Ha4YeHue 3BOITIOIMOHHON TeOpuH B POPMUPOBAHIH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdemoHcTpaumuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y. dapsun, C. C. UerBepukos, 1. 1. [lImanbraysen,
Jx. Xonneiin, . K. benses.

Tabmuuper u cxembl: «Cucrema xuBoil mnpuponabl (o K. Jlunnew)», «JlectHuna »xuBbix cyumiectB (mo Jlamapky)», «MexaHusm
(dbopMHUpoBaHUs NPUCTIOCOOIEHHUH Y pacTeHui U KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. Jlapsunay, «Haxonku Y.
Hapsuna», «@opMbl 60pbOBI 3a cymiecTBoBaHue», «llopoasl romybeit», «MHoroodpasue KyiabTypHBIX (GopM KamycTbl», «Iloponbl goMaiHux
AKHUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUI0B (110 Y. J[apBuHY)», «Cxema COOTHOUIEHMSI IBUKYILUX CHJI ABOJIIOLUNY, «OCHOBHBIE TIOJIOKEHUS
CUHTETUYECKOIN TEOPUU IBOJIIOLIUM.

Tema 2. MUKPO3BOJIIOLUS U €€ pe3yJIbTaThl

[Monmynsanus Kak »jeMeHTapHas eauHuna 3Boyitolnd. COBpEeMEHHbIE METOAbI OLIEHKM TIE€HETHYECKOIo pa3HOOOpasusi U CTPYKTYpPbI
nonyasuuil. MI3meHenue reHooH1a NOMYJSAUHN KaK 3JIEMEHTApHOE 3BOJIIOIMOHHOE ABJICHHE. 3aKOH reHeThdyeckoro paBHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (HaKTOpbI (IBMIKYIIME CHUIIBI) JBOJIONUH. MyTtanuoHHbld mporiecc. KomOmHaTHBHAsS W3MeHUYMBOCTH. Jlpeld reHoB —
cllyyailHble HEHalpaBJICHHbIE U3MEHEHUS YacToT ajuieneil B momynsauusax. Dddekr ocHoBarens. Ipgpexm Oymouinounoco eopaviuka. CHudceHue
2eHeMUYecKo20 pasHoobpaszus: npudunvl u ciedcmeus. llposenenue s¢ghghexma Opetigha 2enos 6 Gonvuux u manvix nonyasayusx. MuUrpamuu.
W3omnsmus nonynsuuii: reorpagudeckas (IpocTpaHCTBEHHAs), Onooruyeckas (pernpo yKTUBHAS).

EcrtectBeHHbIll 0TOOp — HampaBistomuil Qgaktop sBoitouud. POpMBI €CTECTBEHHOIO OTOOpa: JBWXKYLIUHN, CTAOMIM3UPYIOLIHA,
paspbiBaroIuil (qu3pynTuBHEIi). [TonoBoit 0oT60p. Bo3HMKHOBEHNE U HBOJIOIMS COLMAIBHOTO MOBEIEHUS )KUBOTHBIX.

[TprcnocoOaeHHOCTh OPraHU3MOB KakK pPe3yslbTaT MHUKPOAIBOJIIONMU. BO3HMKHOBEHHE MPUCIOCOOIEHUN y OpraHu3MoB. ApomMopdo3bl u
uanoanantauuu. Ilpumepsl mnpucnocoOaeHUl y oOpraHu3smMoB: Mopdojornyeckue, (QU3NoJOornYeckue, OMOXMMHUYECKHE, IOBEICHUECKUE.
OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.



Bun, ero xputepun u ctpykrypa. BunoobpazoBanue kak pe3yabTaT MUKPOIBOMOIMH. M30msamus — kitoueBoil GpakTop BuA00Opa30BaHUS.
I[Iyru  u  cmocoObl  BHA00Opa3oBaHuWs:  ajulomarpuueckoe  (reorpaduyeckoe), CHUMIATPHUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monurmonan3anus, TtuOopuau3anus). JNUTeIbHOCTh HBOIOIMOHHBIX ITPOLIECCOB.

Mexanu3mbl HopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp »BomonnoHHONW OuONOrHMM B pa3padOTKE HAyYHBIX METOJOB COXpaHEHHUs Ouopa3zHooOpasus. MHKpPOIBOJIOLUHS M KOIBOJIIOLUS
Mapa3uTOB U UX X035€B. MexaHn3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

[ToptpeTtsr: C. C. YerBepukos, 3. Maiip.

Tabmuiel u cxembl: «MyTanmoHHass W3MEHUYMBOCTBY, «llomymnsiuoHHas cTpykTypa Bugay», «CxeMa NposBICHHUS 3aKoHa Xapau—
BaiinOepra», «/[Bmkymme CHIIBI 5BOJIONUNY», «DKOJOTHYECKAs H3OJSAIUS TONYISIIUNA ceBaHCKOW (opemmy», «leorpaduyeckas u30IAIus
JIUCTBEHHUIIBI CUOUMPCKOM W JIMCTBEHHUIIbI Jaypckoi», «llomynslnunoHHbIE BOJHBI YHUCIEHHOCTH XUIIHHUKOB U JKepTBY», «Cxema JeHCTBUs
€CTeCTBEHHOro  oTOopa», «PopMmbel OOpbObI 3a  cymiecTBoBaHHWe», «MHIycTpuanbHbId  MedaHu3M», <« OKUBbIE  HCKOIaeMbIey,
«[lokpoBUTENBCTBEHHAs!  OKpacka IKUBOTHbIX», «lIpemympexnaromasi  OKpacka  JKUBOTHBIX»,  «DU3MOJIOTHYECKHE  aJanTalun,
«[IpucnocodseHHOCTh OpraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kputepuu Buaa», «Bunael-nBoiinukn», «CTpykTypa BUIa B npupoe», «Crnocoobl
BHUI000pazoBanus», «l'eorpaduyeckoe BupooOpa3zoBaHWE TPEX BHUAOB JAHABIIICH», «DKOJIOTHYECKOE BHUA000pA30BAaHUE BHUIOB CHHHUIIY,
«[Tonumnounel pactenuit», «KamycTHo-peedHbIid THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIl U 3BEepell ¢ MpUMEpaMU Pa3IUYHBIX MPUCTOCOOICHUH, dydena
IITUI] ¥ 3BEpEU Pa3HBIX BUAOB, TepOapuu pacTeHui OJU3KUX BUOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlabGopaTopHas padora «BrisiBiIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAY.

JlaGopaTopnas padora «[IpucrnocobneHns opraHu3MOB U UX OTHOCUTENIbHAS 11€JIECO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHeHHE BUJIOB I10 MOP(OIOTHIECKOMY KPUTEPUION.

Tema 3. Makpossosonust 4 €€ pe3yJibTaThl

MeTtoael u3yueHuss MakpolBostouuu. [lameoHTonornyeckue Meronbl uM3ydeHus sBoitouuu. [lepexoansie GopMbl U QuUIIOreHETHYECKHE
PSAABI OPraHU3MOB.

buoreorpaguyeckne meronsl uzydeHus 3Boironuu. CpaBHeHHE (IIOpbl M (ayHbl MAaTEpUKOB U OCTPOBOB. buoreorpaduyeckue obmactu
3emiun. Buapl-3DHIEMUKH U PETTUKTHI.

DOMOpPHOIOTHYECKHE U CPABHUTENBbHO-MOP(POIOTHUECKIE METO/Ibl U3YUYEHHUS IBOJIOLUUU. ['eHeTuuecKne MeXaHU3Mbl SBOJIIOIIMM OHTOTEHE3a
U TIOSIBJICHMSI DBOJIOLUOHHBIX HOBIIECTB. ['OMOJIOTHMYHBIE M aHAJIOTMYHbIE OpraHbl. PyaumeHTapHbIe OpraHbl M aTaBU3Mbl. MOJIEKYISIPHO-
TeHEeTHYECKHe, OMOXMMHUYECKHEe M MaTeMaTUYeCKHe METOAbl M3Y4YEHHUs 3BOJIONHMU. ['oMonorndnbsie reHbl. COBpeMEHHBbIE METOJIbl MOCTPOCHHS
(UIIOTeHETUYECKUX JEPEBBEB.



XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBwiia) HBoMtouMU. [Ipunyun cmensvt Gynkyuti. HeoOpaTUMOCTh SBONIONMH. AJANTHBHAS pagualius.
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOIUH.

JdemoHcTpaumuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkelnb.

Tabmuuel u cxembl: «DOHUIOTEHETUYECKUN DS JIOMAAN», «APXEONTEPUKC», «3Bepo3yOsie smiepbl», «Creromnedanbr», «PHHHODUTH,
«CeMeHHBIE MANIOPOTHHUKMN», «buoreorpaduueckue 30ub1 3eMumy, «Jpeiid KOHTHUHEHTOBY», «PenukThl», «HavanbHble cTaguu 3MOPHOHATIBLHOTO
pa3BUTHS TO3BOHOYHBIX >KMBOTHBIX», «[OMOJOTMYHBIE M AaHAJIOTUYHBIC OPraHbl», «PyIHMEHTHI», «ATaBU3MBI», «XPOMOCOMHBIE HaOOPHI
YesioBeKa U MMMITaH3e», «| TaBHbIe HAIIPaBIICHUS HBOIOLUNY, «O01I1e 3aKOHOMEPHOCTH SBOJIIOLIUN.

ObopynoBanue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAEMBIX OCTaTKOB OPraHW3MOB, MYJSDKH TOMOJIOTMYHBIX, aHAJIOTUYHBIX,
PYIUMEHTapHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHe KU3HA HA 3eMuie

Hayunble runotes3sl IpOMCXOXKACHUS KU3HU Ha 3emie. AOuoreHe3 u maHcrnepMus. JoHay4yHbIe MPEICTaBICHUS O 3apOXKIACHHUH >KU3HU
(kpearmonusm). ['Mmore3a MOCTOSHHOTO CaMO3apOKIeHUs Xu3HU U €€ ompoBepxeHue omnbiTamu @D. Penu, JI. Cnammanmanm, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE ATanbl HEOpraHuueckoil 3Bomtonuu. [TnanerapHas (reomoruyeckasi) BOJIOLUSA. XUMUYECKasl IBOJIOLNA. AOGUOTEHHBIA CUHTE3
OpraHMYecKux BemecTB u3 Heopranndeckux. OnwiT C. Mumnepa u I'. FOpu. O6pazoBanue noaumepoB u3 MoHoMepoB. KoarepBatHas rumnoresa A.
. Onapuna, runoresa nepsuyHoro Oynbona JIxx. XonneitHna, renerndeckas runoresa . Mémnepa. Pu6osumst (T. Yek) u runoresza «mupa PHK»
V. T'un6epra. opmupoBaHre MeMOpaH U BOBHUKHOBEHUE TTPOTOKIIETKH.

Uctopuss 3emnn u Mmetonasl e€ usyueHus. VMckomaemble opraHuueckue ocTaTku. ['eoxpoHonoruss u e€ meroabl. OTHOCUTENbHAs U
a0CoOJIOTHAst FeOXPOHOIIOTUs. ['e0XpoHOIOrnYecKas IKaja: 0HbI, 3PbI, IEPUOJIbI, FTTOXH.

HauanbHble 3Tansl opranndeckoil spomonuu. [losiBeHre 1 3BOIOLUS NEPBhIX KIETOK. DBOJIOLUSA MeTaboau3Ma. Bo3HUKHOBEHNE MEPBHIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHAJIOT MepBBIX Ha 3emiie coobiectB. CTpoMaTonuThl. [IpokapuoThl 1 3yKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (cuMOUOTEeHE3). DBOIIOIMOHHOE MPOUCXOXKIEHNE BUPYCOB. [IporCcX0kKaeHINE MHOTOKJIETOUYHBIX OPTraHW3MOB.
BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl HBOJIOLMH BBICIINX pacTeHHi. OCHOBHBIE apoMopdo3bl pacTeHHi. Brixoa pactenuit Ha cymry. IlosBieHue criopoBbIxX
pacTeHuil 1 3aBoeBaHue MU cymnd. CemeHHble pacTeHus. [IpoucxoxkaeHne [IBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Talbl BOJIOLUHN KUBOTHOrO MUpa. OcHOBHBIE apoMop( 03kl KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIIEHUE
COBpPEMEHHBIX THIOB. [lepBble XOpnoBble >XMBOTHbIE. JKHM3HB B BOZe. DBOMIONMSA IMO3BOHOYHBIX. [IpoucxokaeHune ampuOuil M penTHIUiL.



[Ipoucxoxaenne miexonuraomux U nruil. [IpuHnoun kiarodeBoro apomopdosza. OcBoeHre 0eCro3BOHOUYHBIMU U TIO3BOHOYHBIMH KHBOTHBIMU
CYIIN.

PazButue xu3Hu Ha 3emiie IO ApaM U MEepUOJIaM: apXeu, MpoTepo30i, maneo30il, Me3030i, kaitHo30M. OO0IIas XxapakTepUCTHKA KIUMaTa 1
reoJoruueckux rnpoueccoB. [losiBieHrne U pacuBeT XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro yCIOBHUS U BIMSHUE Ha Ta3oBbli cOCTaB
aTMOCQepBHl.

MaccoBble BBIMHUpPAHHMSI — SKOJOTUYECKHE KpPHU3UCHI Mponuioro. IIpuuumHBl M CleICTBUS MAacCOBBIX BbIMUpaHuil. CoBpeMEHHBII
IKOJIOTHYECKUN KPU3HUC, ero ocodeHHocTu. [Ipobiema coxpanenus 6rnopaznooOpasus Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro Mupa. [IpuHIuns! knaccugukanuu opranu3mMoB. OCHOBHbBIE CHCTEMAaTUYECKHE IPYIIIbI OPraHU3MOB.

JdemoHcTpauuu

[Moptpetsr: @. Pean, JI. Cnammanmanu, JI. [lactep, U. . Meunukos, A. 1. Onapun, Jx. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuubsl u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. [lacTepa mo u3ydeHuro camo3apoxiaeHus >ku3Hm», «Cxema ombita C.
Munnepa, I'. FOpu», «3Tanbsl Heopranuueckoil 3Boironuny, «l'eoxpoHonornueckas mikaia», «HavyanbHble 3Tanbl OPraHU4YeCKONW HBOIIOLMN,
«CxeMa o00pa3zoBaHUs SyKapHOT MNyTéM cuMmOuoreHnesza», «Cucrema >KUBOW MpUpoAb», «CTpoeHue BHpyca», «ApoMopdo3bl pPaCTEHHII,
«Punnodpute», «OMAHOKIETOYHBIE BOIOPOCHN», «MHOTOKIETOUHBIE BOJOpOCHHY, «Mxu», «llamopoTHuku», «l 0J0CEMEHHBIE PaCTEHUS,
«Oprasbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHS KHBOTHOTO MHUPa», «ApomMopdo3bl KUBOTHEIXY», «[Ipocrelimmuey, « KHIIEUHONOMIOCTHEICY,
«[Inockue yepBu», «Unenucronorue», «PviObl», «3eMHOBOHBIEY, «IIpecMbikatonuecsy, «ITump», «Miekonurawmuey, «Pa3BuTue XKU3HU B
apxeickoil ape», «Pa3BuTHe XU3HU B IPOTEPO30HCKON 3pey», «Pa3BuTHe )XKU3HU B Male030MCKON 3pey», «Pa3BuTHe KU3HU B ME3030MCKON Ipe»,
«Pa3BuTHE XU3HH B KalTHO30MCKOI1 3pey, «CoBpeMeHHas CCTeMa OPTraHUYECKOTO MUPay.

ObopynoBanue: repbapuu pPaCTEHHM pPa3TUYHBIX OTACNIOB, KOJUICKIIMHM HACEKOMBIX, BIIQXXHBIC IIpenaparbl >KUBOTHBIX, PAKOBUHBI
MOJUTFOCKOB, KOJUIEKIIUM WTJIOKOXKHMX, CKEJIEThl TMO3BOHOYHBIX >KMBOTHBIX, Uydesia TNTHUIl U 3BEpeH, KOJJIEKIIMH OKAMEHEJIOCTEH, IOJIE3HbIX
HCKOIIAEMBIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas aa6oparopHas padora «MojenupoBanue onbiToB Mumiepa—tOpu mo m3ydeHnio aOMOT€HHOTO CHHTE3a OpPTaHHMYeCKUX
COEIMHEHU B IEPBUYHOMN aTMocdepe».

JlaGopaTopHas padora «/3yueHne u onmucaHrue UCKOMAeMbIX OCTaTKOB IPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydueHne ocoOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3ydeHne ocoOEHHOCTEN CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX.

Tema S. IlpoucxoxaeHue 4ea0BeKa — aHTPONOTreHe3

Pazgensl u 3amaun anTponosioru. MeTo sl aHTPOIIOTIOTHH.

CraHoBieHHE NTPEACTABICHUIN O MPOUCXOXKACHUH YyeoBeka. Penurnosnbie Bo33peHus. COBpeMEHHbIE HAYUYHbIE TEOPUH.



CxoncTBO 4enoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IOJOKEHHE uenoBeka. CBHAETENbCTBA CXOJCTBA YEJIOBEKA C YKUBOTHBIMU:
CPaBHUTEIHHO-MOP(OIOTHYECKHE, 3MOPUOIOTHYECKUE, (U3NOIOT0-OMOXUMUYECKHEe, MoBeneHuYecKkne. OTINYMS 4YelIOBeKa OT IKHUBOTHBIX.
[IpsAamMoXOkKaeHHE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOM CUCTEMBI.

JIBuxymue cuibl ((hakTopbl) aHTpOIOreHe3a: Ouonoruueckue, conuanbHble. COOTHOIIEHHE OMONOTMYECKUX M COLMAIbHBIX (PAKTOPOB B
aAHTPOIIOT€HE3E.

OcHOBHBIE cTaguu aHTpororeHe3a. PanHue yenmoBekooOpasHbIE 00€3bsIHBI (IMIPOKOHCYNBI) M paHHME MOHTHIABI — OOIIUE MpeIKu
YeIIOBEKOOOPA3HBIX 00€3bsIH U JIIOJIeH. ABCTPAIONMUTEKH — JBYHOTHE TPEIKH Jtofel. YenoBek yMenblid, IepBble U3TOTOBICHUS OPYIUN TpyAa.
UYenoBek mpsMOXOISIIMA M TIEPBBIA BBIXOJ Jtojel 3a mpenensl Adpuku. YenmoBek reiaenbOeprckuii — OOmMMNA MPEAoK HEaHIePTaTbCKOTO
YEJIOBEKa M YEJIOBEKa pa3yMHOro. YeaoBeK HEaHJAEPTAIbCKUM KaK BHJI JIFOAECH XOJIOAHOTO KJIMMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI YeJIOBEK, OCBOSHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKa.

DBOIIOLIMSL COBPEMEHHOTO dYenoBeKa. EcTecTBEHHBIH OTOOp B MONYISIIMAX 4YesloBeKa. MyYTAIllMOHHBIA MPOLECC W MOJIUMOP(PHU3M.
[TonmynsiiOHHBIE BOJHBL, Apeiid reHoB, Murpanus u «3p(eKkT ocHoBaTeN s » B MOMYIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeouaHas (eBpas3uiickas), aBCTpallo-HErpoujHas (PKBaTOpUAIbHAs),
MOHTroJIONHAsl (a3MaTrcKo-aMepuKaHcKas). Bpems u myTtu pacceneHusi uenoBeka Mo IulaHere. EnuHCTBO uenoBedeckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Mma. [IpucrnocoOIeHHOCTh YeIoBeKa K pasHbIM YCIOBHSAM OKpY’Kalomen cpeapl. BiusHue reorpaduueckoi cpeabl u
npetiha reHoB Ha MOPGOIOTHIO U (PU3HOIOTHIO YeTOBEKa.

MeXIuCUUIUIMHAPHBIE METO/IbI B (PU3UUYECKOM (OMOIOTrHYecKoii) aHTPOMOJIOTHU. DBOJIIOIMOHHAS aHTPOMOJIOTHSA U MAJIe0aHTPOIOIOTHUS
YeN0BEUYEeCKUX MOMyNAUuid. bruoconuanbHble nccinenoBaHus NpUposl yeiaoBeka. MccienoBanre KOABOMIONUNA OMOTOTHYECKOTO U COIMAILHOTO B
YEJIOBEKE.

JdemMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

TaGnuie! 1 cxeMbl: «MeTo/1bl aHTPOMNOJIOTUNY», «I 0JIOBHOM MO3T uenoBekay, «HeaoBekooOpazHble 00€3bsIHbIY, «CKeNeT YeloBeKa U CKeleT
IMMIaH3e», «PyIUMEHTHI U aTaBU3MbI», «JIBHXKYIIIME CHIIBI aHTPOIIOTE€HE3a», «IBOJIIOLIMOHHOE JIPEBO YETIOBEKaY, «ABCTpAIONUTEK», «YernoBek
yMenblity, «HenoBek mpaMoxoasimuiiy, «/lenucockuit uenosex» «Heannepranbipy, «KpomanboHIsy, «IIpenku denoBekay, «Tarmbl SBOTIONUH
YyesnoBekay, «Packl uenoBekay.

Ob6opynoBaHue: MyJISKM OKaAMEHEJIOCTEH, MPeAMETOB MaTepUaIbHON KyJIbTYphl IIPEIKOB YEJI0BEKa, penpoayKuuu (dpororpadun) KapTuH ¢
MU(DOIOTMUECKUMU U OUOIEHCKUMU CIOKETaMH TPOUCXOXKICHUS uenoBeka, ¢ororpaduu HAXOJIOK HMCKOMAEMBIX OCTaTKOB YeNOBEKa, CKeNeT
YesoBeKa, MOJIENb Yeperia YeJIoBeKa 1 ueperna muMIan3e, MoJiellb KUCTH YeJI0OBeKa M KUCTH IIUMIIaH3€e, MOJIENIM Topca MPEAKOB YeIoBeKa.

JlaGopaTopHas pabora «/13yueHre ocobeHHOCTEl CTPOSHHSI CKeJleTa YeIOBEeKa, CBI3aHHbIX C MPSAMOX0XKICHUEM.

IpakTuyeckasi padora «3yueHue 7KOIOrHYECKUX adanTallil YeTOBEKay.



Tema 6. IKko0JI0rMsI — HAYKA 0 B3aUMOOTHOLIEHUSIX OPTaHU3MOB U HAIOPraHM3MEHHbBIX CUCTEM € OKPY:KaIolIeH cpeaoi

3apoxaeHue u pazButue skosoruu B Tpynax A. I'ymbonsara, K. @. Pynse, H. A. CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauésa.
Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.

Metoasl sxonoruu. [loneBbie HaOMIOACHMS. DKCIIEPUMEHTH B 3KOJOTHH: MPUPOJHBIE M J1abopaTropHble. MoaenupoBaHue B 3KOJIOTHU.
MOHUTOPUHT OKPYXAIOIIEH CPEebl: JOKATbHBIN, PETHOHAILHBIN U TJI00aTbHBIN.

3HaYeHUE DSKOJIOTMYECKUX 3HAHUU JUIsl 4YeNOBEKa. DKOJOTMYECKOE MHUPOBO33PEHUE KAaK OCHOBA CBS3€M YeJIOBEUeCTBa C MPUPOJIOH.
@opMHUpOBaHUE HKOJIOTUYECKON KYJIBTYPBI U DKOJIOTHYECKOW IPAMOTHOCTH HACEJICHMUS.

JdemoHcTpaumuu

[Toptpetsr: A. I'ymboasar, K. @. Pynse, H. A. CeBeprios, . ['ekkenb, A. Tenciu, B. H. Cykaués.

Tabnuubl u cxemsl: «Pa3nensl 3KkoI0run», «MeTo bl SKOJIOTUN», «CXeMa MOHUTOPUHTA OKPYXKAIOIIEH CPeIbIy.

JlaGopaTopHas padora «/3ydeHne METOJOB YKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Dkojoruveckre (akTopbl U 3aKOHOMEPHOCTH uX aercTBuda. Kiaccudukanus >KoIorndeckux (akToOpoB: aOMOTHYECKUE, OMOTHYECKHE,
anTpororeHHsie. OOIME 3aKOHOMEPHOCTH JEHCTBUA dkojornueckux ¢akropoB. Ilpasmno munummyma (K. Hlmpenrens, [O. JInbux).
TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak 3Kojnoruyeckuil ¢akrop. JlelcTBHe pa3HBIX YYAaCTKOB COJIHEYHOTO CIEKTpa Ha OpPraHU3MBI.
DKOJIOTMYECKHUE TPYIIbl PACTEHUH U )KUBOTHBIX IO OTHOLICHUIO K cBeTy. CUrHanbpHas poiib cBeTa. POTONEpUOAN3M.

TemmepaTtypa kak skonoruueckuii daxtop. JleficTBue temmeparypsl Ha opraHu3mbl. [1oWKHIOTEpMHBIE U TOMONOTEPMHBIE OPraHU3MBI.
DOBpPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTs kak sxonorudeckuit gaxrop. IIpucnocobnenus pacTeHui K mojaepx aHuto BogHoro Oananca. Kiaccudukamus pacTeHud mo
OTHOIICHHUIO K Bojie. [IpucnocobaeHus ;KMBOTHRIX K U3BMEHEHHUIO BOJHOTO PEeKUMA.

Cpenpl oOMTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, TTOYBEHHAs, TyOWHHAs MOMAMOYBEHHAs, BHYTpUOpraHU3MeHHas. PU3MKO-
XUMHUYECKHE OCOOEHHOCTH cpefl 00uTaHus opraHu3MoB. [IpucnocobieHust OpraHu3MoB K KU3HU B Pa3HBIX cpefax.

buonornueckue putmel. BHenHue u BHyTpeHHHE pUTMBbI. CyTOYHBIE U TOJAUYHBIE pUTMBIL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K C€30HHBIM
W3MEHEHUSIM YCIIOBUM KU3HHU.

XKuznennsie popmbl opranu3moB. [lonsatue o xusHeHHOU Qopme. JKuzHeHHbIe (HOPMBI paCTEHHI: NEpeBbs, KYCTAPHUKH, KYCTaApHUYKH,
MHOTOJIETHHUE TPaBbl, OJTHOJICTHHE TPaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a3p0OUOHTEI. OCOOEHHOCTH CTPOCHHUS H
o0Opa3a KU3HH.

buotnueckue ¢daktoppl. Buasl OHOTHYECKHX B3aUMOJEHCTBUIN: KOHKYPEHIIHS, XHUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm,
KooTepausi, MyTyaln3M, KOMMEHCAU3M (KBapTHUPAHTCTBO, HaxyieOHHMYecTBO). Herpoduueckue BzanmmMomaelcTBus (Tomuueckue, Gopudeckue,



(dhabpuueckue). 3HaYeHHE OWOTHYCCKHUX B3aWMOJCHCTBUN IS CYIIECTBOBAHHS OPraHU3MOB B cpene oOuTaHusa. [IpHHIMI KOHKYPEHTHOTO
HUCKJIFOUCHMUS.

JdemMoHcTpanuu

Tabmuubl U cxembl: «IKojgorudeckue (haxTopb», «CBETOBOM CIEKTP», «IKOJIOTHYECKUE TPYIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETYY,
«TermoKpoBHBIE KUBOTHBIEY», «XOJOTHOKPOBHBIE JKHBOTHBIC», «DU3MOIOTHYECKHUE aJanTallui KHBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonoruueckue puTMb), <« KHU3HEHHBIE (OPMBI pacTeHU», «Ku3HEHHBIE (OPMBI KHUBOTHBIX», «IKOCHUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«QKocucTeMa XBOMHOTO Jiecay, «llenu nutanusy, « XumuaudectBoy, «llapasutusmy, «Koukypermusy, «Cumonosy», «KommeHcamuzmy.

O6opynoBanue: repOapuy pacTEHUW M JKMBOTHBIX, MPHUCIOCOOJICHHBIX K BIMSHUIO DPA3JIMYHBIX DKOJOTHYECKUX (DakTOpoB, repbapuu
CBETOJIFOOMBBIX, TECHEIIOOWBBIX W TEHEBBIHOCIMBBIX PACTCHHH, CBETOJIOOMBBIC, TECHEIIOOMBBIC M TEHEBBIHOCIMBBICE KOMHATHBIC PACTCHHS,
repbapun M KOJUIEKIIMM TEIJIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUYMBBIX pACTEHMH, Yyuena MTULl WU 3Bepel, repdapuu pacTeHUI,
OTHOCSIIHUXCS K TUrpoduram, Kcepopurtam, Me30puTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYIII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONNX B Pa3HBIX
cpenax, repOapuu U KOJUIEKIIMU PACTEHUI U )KUBOTHBIX, 00JIAAIONINX YePTaMU MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHUI KU3HHU,
repOapuu 1 KOJUIEKIIUU PACTEHUN U KUBOTHBIX Pa3IMUHBIX KU3HEHHBIX (OPM, KOJJIEKIIUHU KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX
B3aMMO/ICCTBUSX.

JlabGopaTopHas padora «BrisiBieHne npucnoco6ieHnit OpraHu3MOB K BIIUSTHUIO CBETAY.

JlabopaTopHasi pabora «BrisiBIeHHe NPUCIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHas padoTa «KAHATOMUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHHUSI.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMA

DKOJIOTHUECKUE XapaKTepUCTUKU monyssiuuu. [lomymsius kak Ouosiormueckasi cucreMa. Poiab HEOZHOPOAHOCTH cpeibl, (pu3nyecKux
O0apbepoB U OCOOCHHOCTEN OMOJIOTHH BUIOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYpPHI Monyssiinii. OCHOBHBIE TOKA3aTeNH MOMYJISIIAN:
YUCJIEHHOCTD, IIJIOTHOCTb, BO3PACTHAS U MOJIOBASI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIUSL.

DKonoruyeckas CTpykTypa nonyiasauuu. OIEHKa YUCIAEHHOCTH nomynsuuu. JluHamuka nomynsiuuu u e€ peryisuusd. buornueckuit
MOTEHIMA TOMyJsIuyu. MoaenupoBaHue AMHAMUKH TOMyJsiiiuu. KpuBble pocTta ynciaeHHOCTH momyisiuu. Kpusbie BeDKHMBaHHS. Perymsius
YHCJIEHHOCTH MOMYJISALNNA: poiib (aKTOPOB, 3aBUCALINX U HE 3aBUCSIINX OT IUIOTHOCTU. DKOJIOTMUECKHE CTpaTeruu BUJOB (I- u K-ctparerun).

[Tonstue 06 sxomornyeckoil Huile Buaa. MecrooOutanue. MHoromepHasi Mojienb dKkonorndecko Humm Jx.M. Xatunncona. Pa3mepsr
sKoJornyeckor Humm. [loreHnnanbHas 1 peann30BaHHAs HUILIU.

Bup xak cucrema nonyisinuid. Apeaiibl BUI0B. BUIbI M UX )KM3HEHHBIE CTPATETHH. JKOJIOTHYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS U MUTPAIINl )KUBOTHBIX. brosiorndeckue nHBa3MM 9y>KePOTHBIX BUJIOB.

JdemMoHcTpanuu

IToprper: Ix. WM. XaTuynHCOH.



Tabmuipl u cxembl: «DKOJIOTHYECKHE XapaKTEPUCTUKH momyasuuu», «lIpocTpaHcTBeHHas CTpykTypa mnomynsuun», «Bo3pacTHble
UpaMHibl TOMyJIAuun», «CKOPOCTh 3aceleHHs] MOBEPXHOCTH 3€MIIM pPA3JIMYHBIMU OpraHusMamm», «Mopenb skonoruueckod Humm JDx. U.
XaT4ynHCOHAY.

Ob6opynoBanue: repOapun pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlabopaTopHas padora «lIpucrnocoOneHus CeMsH pacTEHUN K pacCeICHUIOY.

Tema 9. Jkos0rus coodmecTB. IKOJOrHYeCKHe CUCTEMBbI.

Coo0miecTBa opranu3MoB. buoiieHos u ero cTpykTypa. CBsi3u MEXIy OpraHu3MaMu B OMOIICHO3E.

Dkocuctema Kak oTkpbitas cuctema (A. JIx. Tencnu). OyHKIMOHANBHBIE OJOKH OPraHU3MOB B SKOCHUCTEME: MPOAYIIEHTbI, KOHCYMEHTHI,
peayueHTsl. Tpoduueckue ypoBau. Tpoduueckue nenu u cetu. Aduoruueckue 010ku 3kocucteM. [louBbl U Uikl B 3kocuctemax. Kpyrosopor
BELIECTB U [TOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MOKa3aTeNn IKocUcTeMbl. bruomacca u npoaykius. DK0JIOrHYecKrue TUpaMu/Ibl Yrcesl, OnoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpapieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHbIE 1 BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPONIOTeHHBIE BO3JEHCTBHS Ha cykueccuu. KinmnmakcHoe cooOmiectBo. buopasnoobpasue
Y TIOJTHOTA KPYyroBOPOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipupoanble 3KOCUCTEMBL. DKOCUCHEMbL 03ED U peK. DKocucmembl MOpell U OKeanos. IKocucmemsbl MyHOp, 1ec08, Cmeneti, NyCmbitb.

AHTpPOIOTreHHBIE SKOCUCTEMBI. ATpodKOcHCcTeMa. ATpoIieH03. Pa3nuunst Mexay aHTpPONMOTreHHBIMU M MPUPOJHBIMU SKOCHCTEMAaMH.

Ypbookocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas ¢mopa u ¢dayna. CuHaHTpomuzaius TOPOACKOW (ayHBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aMMOJEHCTBHI OpPraHW3MOB B 3KOCHUCTEMax. Poib kackaonozo s¢gexkma u 6udos-
a0upuxkamopos (Kiwouesvlx 6uU008) 8 @OYHKYuoHuposawuu sxkocucmem. llepeHOC PHEPrUM W BEHIECTB MEXIY CMEXKHBIMU JKOCHCTEMaMH.
VY CcTOINUNBOCTD OPraHU3MOB, OMYJISLUI U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U @aHTPOIOTEHHBIX BO3/1EHCTBHIMA.

Mexanuzmvl  68030eticmeus 3acpA3HeHUll PA3HbLIX MUN08 Ha CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM
VPOBHSX, OCHOBbL IKOJLO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmaus. MeTo0I0Tus MOHUTOPUHTAa €CTECTBEHHBIX U aHTPOIOT€HHbBIX
HKOCHCTEM.

JdemoncTpanuu

IToprper: A. JIx. Tencan.

Tabmuer u  cxembl: «CTpykTypa OHOLEHO3a», «DKOCHCTEMa MIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTEMa XBOMHOIO Jiecay,
«DyHKIIMOHANIbHBIE TPYIIBI OPTaHU3MOB B 3KocHucTeMey, «KpyroBopot BemecTB B skocucteMey, «Llenu nutaHus (macTOUIIHAS, TETPUTHAs)Y,
«KoJoryecKas mupaMuaa yucen», «IKoJoruueckas nupamuaa ouomaccel», «KoJoruyeckas mupamuaa sHeprum», «OopazoBaHue 00JI0Tay,



«[IepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOCIIE MOKapay, « IKOCUCTEMA 03epay, «ATpoleHo03», «KpyroBopoT BelIeCTB U MOTOK YHEPT U1
B arpoueHosey, «IIpumepsl ypoosKOoCHCTEM).

Ob6opynoBanue: repdapun pacTeHui, KOJUIEKIIMA HACEKOMBIX, Yydella MTUIl U 3Bepel, repOapuu KyJbTypHBIX U TUKOPACTYIIUX PACTCHHH,
aKBapUyM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypo0IKOCUCTEMBI».

JlaGopaTopHas padora «/3yueHne pa3sHo0Opa3ust MEIKHX MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX ).

IKCKypeust «IKCKypcus B THIWYHBIN OHoreorneHo3 (B AyOpaBy, Oepe3HSK, €IbHHK, Ha CYXOJOJbHBIA WM MOWMMEHHBIA JIyT, 03€po,
00JI0TO)».

IKCKypeust «IKCKYpCUs B arpodKOCHCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obmierutanerapaas 000yi04ka 3eMIIH, TJE CYIIECTBYET WM CYNISCTBOBAJIA JKM3HBb. Pa3BUTHE TpelcTaBieHH o Omochepe B
Tpynax 2. 3tocca. Yuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ cocran. JXKuBoe BeecTBo 6uochepst u ero GyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUsA Ouocdepbl. OcobeHHocTH Ouochepsl Kak T0OaTbHOW 3KOCHUCTeMbl. J[MHaMHUYecKOoe paBHOBECHE B
ounochepe. KpyroBopotsl BemecTs 1 OMOTe€OXMMHYSCKHE ITUKITBI (YIiiepo/ia, a30Ta). PUTMHYHOCTS siBIIeHUH B Orocdepe.

3onanbHOCTh OHOCchepsl. [lonsatue o 6mome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOWHBIC JI€Ca, CMEIIAHHBIE U MIMPOKOIUCTBEHHBIE Jieca,
CTEIH, CAaBaHHBI, TyCTHIHH, TPOITUYECKHE Jieca, BHICOKOTOphs. Kiumar, pacTuTeabHbINA U )KUBOTHBIA MUP OMOMOB CYIITH.

CtpykTypa 1 QyHKIIUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTr0 MOTeHIMAaNa 1 OnocepHbIX QYyHKIUH.

JdeMoncTpanmun

[Toptpetsi: B. U. Bepuaznckuii, 3. 3rocc.

Tabnuup! u cxemsl: «I'eocdepst 3emun», «kKpyroBopot azota B ipupoie», «KpyroBopor yriepoaa B mpupoje», «KpyroBopot kuciaopoaa B
npupoje», «KpyroBopoT BoJsl B mpupojie», «OcHOBHbIE OMOMBI cymmy, «Knumarudeckue nosca 3emiun», «Tynapay, «Taiira», «CMemanHbi
necy, «llInpokonuctBeHHsblN nec», «Crenby», «CaBanHay, «[lycTeiHsy, «Tponndyeckuil ecy.

ObopynoBanue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUN )KHBOTHBIX.

Tema 11. YesioBek U OKpy:Kaoumas cpeaa

DKoJIoTHYecKHe KpHU3MChl U MX NpUYMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy. 3arps3HeHue BO3AYyHIHON cpensl. OxpaHa Bo3ayxa.
3arpsi3HeHue BoHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymenne nousel. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kinumara.

AHTpPONIOT€HHOE BO3JCHCTBUME HA PACTUTENBHBIN M KUBOTHBIM MHp. OXpaHa pacTUTEIBHOTO M KMBOTHOTO Mupa. OCHOBHBIE NMPHUHIIMIIBI
oxpanbl puposl. Kpacusie kauru. Ocobo oxpansemsie npupoansie Teppuropun (OOIIT). boTranuueckue caapl 1 30010THUECKHE TApKH.



OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO pa3BUTHs UeJIOBEYECTBA M MPUPOAbL. PalmoHanbHOE MNPUPOAOIOIB30BAHUE U COXPAHEHHE
Ouosiornyeckoro paznoodpaszus 3emin. O0mre 3aKOHOMEPHOCTH TI00ATBHBIX IKOJIOTHYECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCa U
€ro BEpOSATHBIE IOCIIEACTBUS.

Pa3BuTHe MeETOZOB MOHUTOPUHIA pa3BUTHUA ONACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHvle uUcciedosauus nepexooa K
pecypcocbepezaroweli U KOHKYPEHMOCNOCOOHOU 3Hepeemuke. buonocuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuonHole
cucmembyl, obecneyusarouue 00CmMyn K UHGOpMayuy no COCMOAHUIO OMOEIbHBIX U008 U IKocucmem. OcHo8bl IKopeadburumayuu IKocucmem u
€cnocobos 60pboObBL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpCKUX u HA3eMHbBIX IKOCUCTEM.

JdemoHcTpaumuu

Tabnuipl u cxemsl: «3arps3HeHue atMocdepsl», «3arpssHeHue ruapocdepb», «3arps3Henue nousb», «llapaukossiit 3ddexT», «Ocobo
OXpaHsieMble PUPOHBIE TEPPUTOPULY», «MOIeIHN YIPaBIIEMOT0 MUPay.

Oo6opynoBanwue: pororpaduu oXpaHsIEeMbIX pacTeHUH 1 )KUBOTHBIX KpacHoii kauru Poccuiickoit @enepamnnu, KpacHol KHUTH peruoHa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOI'MHW HA YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMSI K PE3yJbTaTaM OCBOCHHsI OOYYAIOIIMMHCS MPOrpamMM CpPEIHEro oO0IIero oOpa3oBaHUS:
JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpyKkType IHMYHOCTHBIX pE3YyJIBTaTOB OCBOCHHS MPOTPAMMEI IO OWOJIOTUU BBIACICHBI CICIYIOIIME COCTaBISIONINE: OCO3HAHHE
00y4aroImUMUCs POCCHUICKON TPayKAaHCKON MISHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH M CaMOOIIPEICICHUIO, Haluuue
Momusayuu K OOy4EHUIO OMOJIOTHH, yeleHanpasieHHoe paszsumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTU HA OCHOBE KJIFOYEBBIX ILIEHHOCTEH U
UCTOPUYECKUX TPAAMIIMNA Pa3BUTHsI OMOJIOTHMYECKOTO 3HAHMS, 20MOBHOCMb U CNnocoOHOocmb O0ydYalolIUXCsl PYKOBOJACTBOBATHCS B CBOEH
JESITEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMHU, IPUCYLIUMHU CHCTEME OHOJIOTMYECKOTO O00pa3oBaHUs, Haiuuue npasoCco3HaAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE PE3YyNbTAThl OCBOEHUS MPOrPaMMBbI MO OHOJOTHH JOCTHTAIOTCS B €IUHCTBE Y4eOHON M BOCIMTATENBHON JAEATEIHbHOCTU B
COOTBETCTBUH C TPAJAULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, MPUHATHIMU B
o0IIecTBe TpaBWJIAMU M HOPMaMH IOBEACHHS W CIIOCOOCTBYIOT MpPOIlECCaM CaMOIIO3HAHMS, CAMOBOCIIHTAHHMS W CaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEH TMO3UIIMH JIMYHOCTH, NMAaTPUOTH3MA U YBAKECHMS K 3aKOHY W MPABOIOPSAKY, YETOBEKY TPy/Aa M CTaplieMy MOKOJEHHUI0, B3AMMHOTO
yBa)KeHHUA, OEPEKHOTO OTHOLICHHS K KyJIbTYPHOMY HACIEAWIO U TPAAULIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY’Karollen cpeae.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS y4dyeOHOro mpenmera «buojorus» AOMKHBI OTpakaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAIIMM, TO3WTHUBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHICKOTO O0IIEeCTBa, pacIIUPEHUE KU3HEHHOTO OIbITa U ONbITA JESTEILHOCTH B
MpoILIeCcCe pealn3alii OCHOBHBIX HANPABIEHNUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM UUCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTH IPAKJAHCKOM MO3UIIMK 00YYaIOLIErocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O YJIeHa POCCUNCKOIo OOIIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH NEATEIBHOCTH MPU CO3/IaHUU YUYE€OHBIX MPOEKTOB, PEIICHUH YYeOHBIX M TMO3HABATEIBHBIX 3a]ad,
BBITIOJTHCHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO IMO3HITUIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSCHSTH €€,

YMEHHE YYHUTHIBAaTh B CBOUX JCUCTBUAX HEOOXOJUMOCTh KOHCTPYKTMBHOTO B3aMMOJCHCTBHS JIOJEH C pa3HBIMH YOEKICHHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;



TOTOBHOCTh K COTPYJHUYECTBY B IPOILIECCE COBMECTHOTO BBINIOJIHEHUS Y4YeOHBIX, IMO3HABATENIbHBIX U HCCIEAOBATEIbCKUX 3aad,
YBOXXHUTEIHLHOTO OTHOMIECHUSI K MHEHHIO OIIIOHEHTOB TP 00CYKICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJICPIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKOMN T'pa)KTaHCKOW MJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY HAapoJly, UyBCTBa OTBETCTBEHHOCTHU
nepen PoauHol, ropnoctu 3a CBOM Kpail, CBOX PouHy, CBOH S3BIK U KYJbTYPY, OPOIIJIOE U HACTOSAIIEE MHOTOHALIMOHAIIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IPUPOJAHOMY HACIEAMI0 W MAMSATHHUKAM MPUPOABL, JOCTHXKEHHSAM Poccun B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH, TIOHUMAHUS 3HAUEHUS OMOJIOTUU B MO3HAHUU
3aKOHOB IIPUPOJIBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yOe:KIEHHOCTh, TOTOBHOCTb K CITY’KeHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOr0 HApOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

CIIOCOOHOCTH OIIEHUBAThH CUTYAIUIO ¥ IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYyIIero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOMM POJUTENISAM, CO3JAaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO NPHUHATHUS LIEHHOCTEH CEMEWHOW YKU3HHU B
COOTBETCTBHUHM C TpaauLUAMH HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETHKY OBITa, HAYyYHOTO M TEXHUYECKOTO TBOPUECTBA, CIOPTA, TPyAa, OOIIECTBEHHBIX
OTHOIIICHUH;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTBH K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSBIISTH KAYECTBA TBOPUECKON JTUYHOCTH;

5) puznyeckoro BoCNUTAHUA, (POPMUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIMOHAJIBHOI0 0J1Ar0NOJy U :

MOHMMAaHKUE W peaau3alus 3J0pOBOro u Oe3omacHoro odpas3a KU3HU (30pOBOE MUTAHHUE, COONIOJICHNE TUTHEHUYECKUX TPABHI U HOPM,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHSATUH M OTIbIXa, pEryispHas (Qu3WdecKas aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MMOHUMAaHUE IIEHHOCTU TMPaBUJI WHIWBHUIYAIHPHOTO M KOJUICKTHBHOTO OE€30TMaCHOTO TMOBEICHUS B CUTYAIHMSIX, YIPOXKAIOUIUX 370POBBIO U
JKU3HU JIIOACH;

OCO3HaHUE TIOCTIEICTBUI U HEMPHUSATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS alKOT OIS, HAPKOTHUKOB, KYPEHHSI);



6) Tpy10BOr0 BOCIMTAHMSA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MAacTE€pPCTBa, TPYAOIO0HE;

TOTOBHOCTHh K aKTHBHOM ACATCIIbHOCTH TEXHOJOTHYSCKONH M COHHaHLHOﬁ HaIpaBJICHHOCTH, CHOCO6HOCTL HHULIMUPOBATh, IIJIAHUPOBATL U
CaMOCTOSITENIFHO BBIMIOJIHATH TaAKYIO 1€ATEIbHOCTb;

UHTEpEC K paziuyHbIM cdepaM MNpodeccuOHANbHON AEsTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiei npodeccuu u
pPCaIN30BbIBATH C06CTBCHHBIC KU3HCHHBIC IIJIaHBbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0ru4ecKoro BOCIMTAHMS:

HKOJIOTMUYECKH 1eIecO00pa3HOe OTHOUICHHE K MPUPOIE KaK HICTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

IOBBIICHUEC YPOBHA IKOJIOTHYECKOM KYJIbTYPBI: HpI/IO6p€T€HI/Ie OIIbITa INIAHUPOBAHHA IMOCTYIIKOB U OLUCHKH MX BO3MOXKXHBIX HOCJIGI[CTBI/Iﬁ
JUISL OKPY>KArOIEe CpeJibl;

OCO3HaHUeE T00aTbHOI0 XapaKkTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble NpU HM3yYECHUH OHOJOTHMH 3HAHHMS U YMEHHS NpU pEHIeHUH NpoOJeM, CBS3aHHBIX C
palrOHAJIBHBIM IIPUPOAOIIOJIB30BAHUCM (CO6HIOZI€HI/IG IMpaBUJI IMTOBCACHUA B IPUPOAC, HAITPABJIICHHBIX Ha COXPAaHCHHUEC PABHOBCCHA B 9KOCUCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);

aKTUBHOE HENpUATHE [EHCTBHUI, MPUHOCIIIMUX Bpel OKpY)KaloIled MNPUPOAHON cpelne, YMEHHE MPOTHO3UPOBATh HEOJIAronpusTHBIC
9KOJIOTMUYECKUE TTOCTEACTBUS MPEANPUHIMAEMbIX EHCTBUI U IPEIOTBPALLATh UX;

HaJIM4YMEe Pa3BUTOTO AKOJOTUYECKOTO MBIIUICHUS, HKOJIOTMYECKON KYyIbTYphlI, OMBITa JEATEIBHOCTH JKOJIOTUYECKOM HANpaBICHHOCTH,
YMCHUA PYKOBOJACTBOBATHCA MMH B HOSH&B&TCJ’IBHOﬁ, KOMMyHHKaTHBHOﬁ n COIII/Ia.TII)HOI‘/’I IMPAKTHUKE, TOTOBHOCTU K YYAaCTHUIO B HpaKTH‘IGCKOﬁ
JEeSITEIbHOCTH SKOJIOIMUYECKOI HAalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMHPOBAHHOCTE MMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKH M OOIIECTBEHHOH MpPAaKTHUKH,
OCHOBaHHOTO Ha JHaJIOre KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJUKYJIBTYPHOM MHPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M UM TATEIIHLCKOM KYJBbTYPBI KaK CpEaACTBa BSaHMOHeﬁCTBHﬂ MCXKAY JIOAbMU U ITIO3HAHUA MHPA,

MOHMMaHHe creuu(uku OMONIOTHU KaK HayKH, OCO3HaHUS €€ posid B (OPMHUPOBAHUH PAMOHAIBLHOIO HAYYHOTO MBILIUIEHUS, CO3AaHUU
LIEJIOCTHOTO MPEJICTaBIEHU 00 OKPYKAIOIEM MUPE KaK O €JMHCTBE MPUPO/IbI, YeJIOBEKa U OOIIEeCTBa, B O3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEN
U peleHnH Mpo0IeM cOXpaHEeHHs MPUPOJTHOTO PaBHOBECHS,

Y6G)K}1éHHOCTI) B 3HAYMMOCTH OHOJIOTHMHA JJIsA COBpeMeHHOﬁ OUBUIIN3AIlNN: oOecrieueHnst HOBOI'O YPOBHA pa3dBUTUA MECIHULWHBI, CO3JJaHUC
NEPCHEKTUBHBIX OMOTEXHOJOIHH, CIIOCOOHBIX pellaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUYECTBA, MMOMCKA MyTeH BBIXOAA U3 TJI00ANBHBIX



HKOJIOTMUECKUX MpobiieM U olecredeHus IMepexoAa K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHATIBHOMY HMCIIONb30BAaHUIO HPUPOJHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOTMYECKMX 3HAHHWH B LENAX MOBBIIICHUS OOIIEH KyIbTYPHI, €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH,
KaK COCTaBHOM yacTH (pyHKIIMOHAIBHOM rpaMOTHOCTH oOydaromuxcsi, GopMUpyeMoil py U3y4eHUU OHOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB [MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTHU HCIIOJIb30BATh MOJIydaeMble 3HAHUS AJIs
aHaIM3a M OOBSCHEHMs SIBJICHUN OKPYKAIOIIET0 MUpPAa W MPOMCXOJAIIMX B HEM M3MEHEHUH, YMEHHE AeiaTb OOOCHOBAaHHBIC 3aKIIOUEHHS Ha
OCHOBE HayYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C HEJIBIO MOTYyYeHUS JOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTH CAMOCTOSATEIBHO HUCIOJIb30BaTh OMOIOTHUECKHUE 3HAHUSA I PEelICHUs TPOOJIeM B pealibHbIX KU3HEHHBIX CUTYAIHIX;

OCO3HaHUE LEHHOCTM HAyYHOM JEATEIbHOCTH, TOTOBHOCTb OCYHIECTBJIATh MPOEKTHYHD U HCCIEHOBATEIbCKYIO JEATEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTB U CLIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHIO, K AKTHBHOMY ITOJIyYE€HHIO HOBBIX 3HAHHIA 1O OMOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertarnpeqMeTHbIe pe3yabTaThl OCBOCHHUS y4eOHOro mpeamera «bHonorus» BKIIOYAIOT: 3HAYMMBIC Ui (DOPMUPOBAHHUS MHUPOBO33PECHUS
o0yJaroImuxcs MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIeHay4YHbIE IOHATHS, OTPaXKaroIlUe LEJIOCTHOCTh HAyYHON KapTHUHBI MHpa U
cnenn(puUKy METO/J0B MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPIHUs, SBJIEHHE, NPOIEcC, CUCTeMa, HayuHbId (akT,
MPUHLIMII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEIOBaHHE, HAaOIIOJCHHE, U3MEPEHHE, SKCIIEPUMEHT M JIpyrHe); YHUBEpcajbHbIE
yueOHbIe 1elicTBUS (IT03HABaTENbHbIE, KOMMYHUKATUBHbBIE, PETYIATUBHBIE), oOecrieunBarone (GopMupoBaHue QyHKIIMOHATbHON IPAMOTHOCTHU U
COLIMAJIbHOW KOMIIETEHIIMU OOY4YarolUXCsl; CHOCOOHOCTh 0OY4YaroIIMXCsl UCIOJIb30BATh OCBOCHHBIE MEXAUCLUUIIIIMHAPHBIE, MUPOBO33PEHUECKHE
3HaHUS U YHUBEpCaJIbHbIC YUeOHbIE ICHCTBUS B IO3HABATEILHOM U COLMAIbHON MPAKTHKE.

B pe3syinbrare u3yyeHus OMOJIOrMM Ha YpOBHE CpelHEero ooiero odpazoBaHus y oOydaromierocst OynyT chopMUpOBaHbI O3HABATENbHBIE
YHHUBEpCcaJbHbIe yueOHbIE AEHCTBUSI, KOMMYHUKAaTUBHBIE YHUBEpCaIbHbIE yUeOHbIE IEHCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE yUeOHbIE AeMCTBYS,
COBMECTHas JESITENbHOCTD.

MertarnpeaMeTHbIE pe3yIbTaThl OCBOCHUS IPOrPaMMBbI CPETHET0 00IIEro 00pa30oBaHUs JOIKHBI OTPAXKAaTh:

OByageHne YHMBEPCAJIBHBIMH YU4eOHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIU3UPOBaTh MIPOOIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;



WCIIOIb30BaTh MPU OCBOCHUW 3HAHWK MPHEMBI JJIOTUUECKOTO MBINUICHHS (aHaiM3a, CHHTE3a, CPaBHEHMs, Kiaccudukamuu, o000IeHus),
PacKpbIBaTh CMBICII OMOJIOTUYECKHUX MOHATHI (BBIACTATH UX XapaKTEepHbIE IPU3HAKH, YCTAHABIMBATD CBSA3U C IPYTUMU MOHATHIMH);

OIPCACIIATh LEJIMU ACATCIBHOCTU, 3a/aBasd IMapaMCTPbl W KPUTCPUHU HUX JOCTUIKCHHA, COOTHOCUTL PEC3YJIbTAThl ACATCILBHOCTU C
MOCTaBJICHHBIMU TICIISIMU;

WCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB U SIBIICHHI KHBOH IPUPOJIBI;

CTPOUTL JIOTUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHbIe, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBIABJIATHE 3aKOHOMCPHOCTU U IPOTHBOPCUYHA B
paccMaTpruBACMBbIX SABJICHUAX, (bOpMy.HI/IpOBaTB BBIBOABI U 3aKJIFOUYCHU A,

MPUMEHSTh CXEMHO-MOJICIIEHBIC CPEJICTBA JUIS TPEACTABICHUS CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B HM3y4aeMbIX OHOJOTHYECKHX
00BEKTAaX, a TAK)KE MPOTUBOPEUHI PA3HOTO POJIA, BBISIBICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUYHHKAX;

pa3pabarbIBaTh IUIaH PEHICHHS MPOOIEMBI C YIETOM aHATM3a UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAILHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBBI B ACATCIbHOCTL, OLICHUBATL COOTBCTCTBUEC PE3YJILTATOB LC/IAM, OLICHUBATL PUCKU HOCJIG[[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHUPOBATh U BBITOIHATH Pa0OTy B YCIOBHSX PEATbHOT0, BUPTYAJIbHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH XU3HCHHBIX TPOOIIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBbIKAMU Y4E€OHO-UCCIICIOBATEIBLCKOW W TPOEKTHOW JESTENbHOCTH, HABBIKAMM pa3pelieHus MpoOsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOIOB PEIICHHUS MPAKTUYCCKUX 3a/1a4, IPUMEHECHHUIO Pa3IMYHbIX METOJIOB ITO3HAHHUS;

WCIIOJIb30BATh PA3JIMYHBIC BHIIbI JICSITEIBHOCTH IO TMOJIYYCHUIO HOBOTO 3HAHMSI, €0 WHTEPIPETAINH, MPEOOPa30BaHUIO M PUMECHEHUIO B
y4EOHBIX CHTYallUsX, B TOM YHCIIC TIPU CO3JIaHMH YYEOHBIX U COIIMATIbHBIX IIPOCKTOB;

(1)0pMI/IpOBaTI> HaytlHI)II\/’I THUII MBIIIIJICHUS, BIIaJACTH HaquOﬁ TepMHHOHOFHCﬁ, KIIIOYE€BBIMU ITOHATHUAMU U METOAAMMU,

CTaBUTH U (PopMyIHUpOBaTH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON JEATEILHOCTH M )KU3HEHHBIX CUTYAIIHX;

BBISIBJISITH NPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyalIM3UpPOBATh 3a7ady, BBIIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI Ui
JI0Ka3aTeNIbCTBA CBOMX YTBEPkKACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

AHAJIIM3UPOBATD MOJTYYCHHBIC B XOAC€ PCHICHUA 3aJJa4r PE3YJIbTAaThl, KDUTHUYCCKHU OLUCHUBATHL UX JOCTOBCPHOCTD, IPOTHO3UPOBATH HU3MCHCHUEC
B HOBBIX YCJIOBUAX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIATH IIeNIEHANTPABICHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOO0B AEHCTBHS B MPOPECCHOHATBHYIO CPELLY;

YMETHh NIEPEHOCUTH 3HAHHS B IMTO3HABATCIIbHYIO U IIPAKTUYCCKYIO oOmactu KHU3HEACATCIIbHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIE UJIEH, MIpejiaraTh OpUTUHAIbHBIC MOAXOABI U PEIISHUs, CTABUTh MPOOIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTepPHATUBHBIC
pelIeHus.



3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpMaLUU (TEKCTe y4eOHOro mocoOus, HayYHO-MOMYJIIPHOM JUTEpaType, OMOIOrHYECKIX
CIIOBapsiX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh WHGOPMALMIO PA3IUYHBIX BHUIOB M (HopMm
IIPEJCTABICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(GbopMyIMpOBaTH 3alpoChl U MPUMEHSTh pa3jIMYHbIE METOABI IPU MOMCKE M OTOOpe Omosornueckoi MHGoOpManuu, HEOOXOAUMOHN A
BBITIOJIHEHUS YUE€OHBIX 3a71ay;

npuoOpeTaTh OMNBIT HCIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH, COBEPUICHCTBOBATH KYJIBTYPY aKTUBHOIO
UCIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (hOpPMY MpeAcTaBIEeHUsI OMOIOrnYeckol nHpopManuu (cxemsl, rpaQuKy, AUarpaMMbl, TaOJIUIBL,
PUCYHKHU U APYTOE);

WCIIOJIh30BaTh HAyYHBIN S3BIK B KAUECTBE CPEICTBA MPH padoTe ¢ OMOJIOrHUecKor HH(pOpMAIMel: MPUMEHITh XUMHUECKUE, PU3NIECKUE U
MaTeMaTHUYeCKue 3HAaKM M CHUMBOJIBI, (OpMyIbl, aOOpeBUaTypy, HOMEHKJIATYpy, MCIIOJIb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKUE
CpeZACTBa HAIJISTHOCTH;

BJIQJICTh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI HH(POpMaIui, HHPOPMAIMOHHOMN 6€301MacCHOCTH JTMYHOCTH.

OgBiajeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) oomenne:

OCYILLIECTBIATh KOMMYHHMKAIIMK BO BCEX cepax KU3HHU, aKTUBHO Yy4aCTBOBAThH B AMAJIOTe UJIHM JTUCKYCCUH 110 CYLIECTBY 00CYKIaeMOM TeMbl
(yMeHME 3ajaBaThb BOINPOCHI, BBICKA3bIBATh CY)KJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHMs MpeajgaraeModl 3agaud, Yy4YUTbIBaTh HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI IPYrUX YYaCTHUKOB AMAJTIOTA WIIN AUCKYCCUN);

pacrno3HaBaTh HeBepOaIbHbIE CpEACTBA OOIIEHMSI, TOHUMAaTh 3HAUE€HNE COLUAIbHBIX 3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHSI KOH(IMKTHBIX
CUTYyallUl, yMETb CMSTYaTh KOH(QIMKTHI U BECTH IEPErOBOPHI;

BJAJIeTh PA3JIMYHBIMU CIOCO0aMM OOLIEHMS M B3aMMOJEHCTBHS, MOHMMATh HAMEPEHUs APYTUX JHOAEH, MPOSBIATh YBAXKHUTEIHHOE
OTHOIIIEHHE K COOECEeHUKY U B KOPPEKTHOH popme popMyTupoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JJIOTUYHO U3JaraTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAaHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAHJHOW W WHAMBHUIYaJIbHOM paboOThl MpH pelIeHHUH OHOJIOTHYECKOM MpoOieMsl,
000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX (OPM B3aUMOJECHCTBYS IPU pelIeHNH yueOHOM 3a/1auH;

BBIOMpATh TEMATHUKY M METOJbI COBMECTHBIX JEHCTBHIM ¢ yu€TOM OOLINX HHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WieHa KOJIJIEKTUBA;

IIPUHUMATh L€ COBMECTHOHM JAESITEIbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH JEHCTBUS IO €€ JOCTHKEHUIO: COCTABIIATH IIJIaH
JeWCTBUH, paclpeesiaTh Pojiu ¢ yU€TOM MHEHUH Y9aCTHHKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;



OIICHUBAThH KAYE€CTBO CBOETO BKJIA/Ia M KXKIOTO YYaCTHHKA KOMaHIbI B OOLIHI pe3yJIbTaT M0 Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC IPOCKTHI, OICHUBATHL UACU C ITO3UIUHA HOBHU3HbI, OpPUTMHAJIBHOCTH, HpaKTH‘-IeCKOfI 3HaAa4YUMOCTH,

OCYHICCTBJIATL IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMUHBIX CHUTyallUdaX, HOPOABIIATHL TBOPUCCTBO U BOOGpa)KeHI/Ie, OBITE
UHULMATHBHBIM.

OBi1ajieHNe YHUBEPCATBLHBIMH PEryJISITHBHBIMY J€iiCTBHSIMH:

1) camoopranu3amnus:

HCIIOIB30BATh OMOIOTMYECKUE 3HAHUS JJIs1 BBIABJIICHUS HpO6JIeM 1 UX PCIICHHA B )KU3HCHHBIX U y‘-Ie6HBIX CUTyaluidX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHH LIEJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOHMX JICHCTBUSX M IOCTYIKAX 110 OTHOLICHUIO K KUBOU
HPUPOJIC, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYIKAFOLIHX;

CaMOCTOATCIIbHO OCYHICCTBJIATH ITO3HABATCIIbHYIO JCATCIbHOCTD, BBIABIIATH HpO6JIeMI)I, CTaBUTh U @OpMYJII/IpOBaTI) COOCTBEHHEIE 3aJa4u B
O6pa30BaTeJIBHOﬁ ACATCIIbHOCTU M )KU3HCHHBIX CUTYAalHAX;

CaMOCTOSITENIHO COCTABJIATH IUIaH PELICHHs IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHH;

JaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

paciupsaTh paMKHM y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MTPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO IIUPOKOW SPYIMLIUH B pa3sHbIX OOJACTSAX 3HAHUI, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTebHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTHUBEI B ACATCIIbHOCTb, OHCHUBATE COOTBETCTBUC PC3YJILTATOB LECJISAM;

BJIAJICTh HAaBBIKAMH TTO3HABATEILHON pe(IeKCHH KaK OCO3HAHUS COBEPLIAEMBIX JICHCTBUI M MBICIHTEIBHBIX IPOIECCOB, UX PE3yIbTaTOB U
OCHOBaHHI, HCIIOJIb30BaTh PUEMBI peIeKCUU ISl OLICHKH CHTYaIl|H, BBIOOpA BEPHOTO PEIICHNUS;

YMETb OLICHUBATDb PUCKHU Y CBOCBPEMCHHO IMPUHUMATDL PCUHICHUA 110 UX CHHIKCHUIO,

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIbTAaTOB JIECITEIbHOCTH;

3) npuHsITHE CeOsI U APYTUX:

NPUHUMATH ce0s1, TOHNMast CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTATOB JIEITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BHBATh CIIOCOOHOCTH TOHUMATh MUP C MO3HUILIUH JIPYroTo YeloBeKa.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHS COJAEp)KaHUS ydeOHOro mpeamera «buojorus» Ha yriryONEHHOM YypOBHE OpPUEHTHPOBAHBI Ha
obecriedeHre npopmIbHOr0 00ydeHus: o0ydaromuxcs Ouojorud. OHM BKITIOYAIOT: crienuduveckue sl OMONOTUN HAay4YHbIC 3HAHWS, YMEHUS U
CHOCOObI JIEHCTBUN MO OCBOEHUIO, MHTEPHpPETAlMU U IMPEeoO0pa30BaHUI0 3HAHUU, BUABI JEATEIBHOCTH IO IMOJYYEHHIO HOBBIX 3HAHHM U HX
MPUMEHEHHUIO B Pa3jMYHbIX Y4eOHBIX, @ TaKKe€ B peajbHbIX XU3HEHHBIX cuUTyauusx. IIpenmeTHble pe3ynbTaThl MPEICTABIEHBI MO ToJaM
U3Y4YEHHUS.

[IpenmMeTHbIe pe3ynpTaThl OCBOEHUS yueOHOro npenmMera «buosnorus» B 10 knacce n0MKHbBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa, B TO3HAHUH 3aKOHOB MPUPOJIBI U PEHICHUH MPOOIEM PAllMOHAIBHOTO MPUPOJIONOIB30BaHUs, O BKJIA/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHUE OMOJIOTHUH;

BJIQJICHHE CHCTEMOW OMOJIOTMYECKHX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONINE OMOJIOrMYECKHEe TEPMUHBI M TOHATHS (KHU3HBD,
KJIETKa, OpPraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPEryJAlus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U DPa3BUTHE),
ouosornueckre teopuu (kimerounas teopus 1. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHass Teopusi HaciaeACTBEeHHOCTH T. MopraHa),
yuenus (H. . BaBunoBa — o neHTpax MHOrooOpasusi U NPOMCXO0XKJIEHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€AMHOOOpa3us MOTOMKOB IIEPBOTO
[IOKOJICHUS, pACUICIUIEHUsl, YMCTOTHl TaMeT, HE3aBUCUMOIo HacienoBaHuss [. MeHzaens, TOMOJIOTUYECKUX pAJOB B HACJEICTBEHHOU
n3menuuBoctu H. Y. BaBuiosa), npuHIUIBI (KOMILLIEMEHTAPHOCTH);

BJI/ICHHE OCHOBHBIMH METOJAaMU HAyYHOTO MO3HAHHWA, UCTHOJb3YEeMbIX B OHMOJIIOTMYECKUX MCCIENOBAHUSX >KUBBIX OOBEKTOB (OMHCaHUE,
U3MepeHue, HaOJIoIeHNE, SKCIIEPUMEHT);

YMEHHE BBIJCNATH CYILIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKApHUOT, OJHOKIETOUHBIX U MHOTOKJIETOUYHBIX OPIraHU3MOB, B
TOM 4ucie OakTepuil, rpuOOB, pPaCTEeHUH, KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OpPraHOB PACTEHUHM, KUBOTHBIX, YEJIOBEKa,
MIPOILIECCOB KU3HEAEATEIBHOCTH, IPOTEKAIOIINX B OPraHU3MaxX PacTeHUH, )KUBOTHBIX U YeJIOBEKa, OMOJOrMUECKUX MPOLecCOB: 0OMEHA BEIIEeCTB
(MeTabonM3M), TIpeBpaIleHUs] YHEPTUU, OpOKEHUS, aBTOTPO(HOTO U TeTEPOTPO(PHOr0 TUMOB MUTAHMS, (POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a,
Melo3a, raMeTorenesa, YMOpUOreHe3a, NoCTAIMOPHOHAIILHOTO Pa3BUTHUS, PA3MHOKEHUSI, UHAUBUYAJIbHOTO pa3BUTHS OpraHu3Ma (OHTOTE€HE3a),
B3aMMOJICHCTBHS T'€HOB, FeTEPO3HCca, UCKYCCTBEHHOTO 0TOO0Pa;

YMEHHUE YCTaHaBIMBATh B3aMMOCBSI3U MEKIY OPraHOMIaMH KJIETKU M X (GYHKLUUSAMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH U uX QyHKIUAMH,
MEX/y OpraHaMy U CHUCTEMaMH{ OPTaHOB y pacTEHUH, )KUBOTHBIX M YeJIOBEKa W UX (PYHKUHAMU, MEXK]Yy CHCTEMaMHU OPraHOB U UX (PYHKUUAMH,
MEXIy JTarnaMd OOMEHa BEIECTB, 3TallaMu KJIETOYHOrO LHKJIa U JKU3HEHHBIX IUKJIOB OPTaHM3MOB, dTalaMH SMOPHOHAIBHOTO Pa3BUTHS,
TEHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOPaMU Cpe/ibl OOUTaAHMS;

YMEHHE BBIABIIATH OTIIMUUTENBHbIE IPU3HAKH KUBBIX CUCTEM, B TOM UUCJIE PACTEHUH, )KMBOTHBIX U UEJIOBEKA;



YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME apryMEHThI, OMOJIOIMYECKYI0 TEPMHMHOJIOTMIO M CHUMBOJIMKY JUIS J0Ka3aTesbCTBA POACTBA
OpPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOrMYeCKHEe 3a7auu, BbIBISATh IPUUNHHO-CIIEACTBEHHBIE CBA3M MEX/y UCCIIETyEMbIMU OMOJIOTHYECKUMH MTPOLIECCaMU
U SIBJICHUSIMM, [1€J1aTh BBIBOJIBI M IIPOTrHO3bI HA OCHOBAHMM ITOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATh J1a0OpaToOpHble M MpakTHYeCKHe paboThl, cOOMOJaTh MpaBwia HpU paboTe ¢ ydyeOHbIM M JIAOOPATOPHBIM
00opyIOBaHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSITh HUX SKCIEPUMEHTAIBHBIMU CpEACTBaMH, (POpPMYNIHMpys LENb HCCIEIOBAaHUS, AHATM3HPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U A€JIaTh BBIBOBL;

YMEHHE YYacTBOBaTh B y4eOHO-HCCIIEOBATENbCKOM padoTe 1Mo OMOJIOTMH, SKOJIOTMM U MEAULUHE, NPOBOJUMON Ha 0a3e MIKOJIbHBIX
HAYYHBIX OOMIECTB, ¥ MyOJIMYHO MPEACTABIATH OJTYYSHHBIC PE3YIbTAaThl HA YICHUYECKUX KOH(EPEHIHIX;

YMEHHE OICHMBATh 3TUYECKHUE aCTEeKThl COBPEMEHHBIX MCCIIECIOBAHUN B 00JaCTH OWOJIOTUN W METUIMHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE
OIJIOZIOTBOPEHME, HANIPaBJIEHHOE U3MEHEHUE I'eHOMa U CO3/IaHUe TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BbIOOp Oyaymied npodecCHOHATbHON JESITEeNbHOCTH B 00JIACTM OMOJIOTMM, MEIULIMHBL,
OMOTEXHOJIOTHH, BETEPHHAPHH, CEIBCKOTO XO3SICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIIYONsTh IMO3HABATEIbHBIA MHTEPEC, HAINPABICHHBIN Ha
OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH mpodecchr U  MPOJOHKEHHE OHOJIOTMYecKOro o0pa3oBaHMS B OpPraHMU3ALMUSAX  CPEIHETO
po¢heCCHOHATILHOIO U BBICILIET0 00pa30BaHUs.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce 10IKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTe€ M POJM OMOJOIMHM B CHCTEME €CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAayYHOM KapTHUHBI MHUpa, B MMO3HAHUU 3aKOHOB MPHUPOJBI U PELICHUH SKOJIOTMUYECKUX MPOOJIEM YeOBEYECTBA, a TAaKXKE B PEIIEHUU BOIPOCOB
paloOHaIBLHOIO IPUPOIONOIb30BaHMS, U B ((OPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIa/1€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIIQJIETh CHCTEMOW OMOJIOTMYECKMX 3HaHMH, KOTOpas BKJIIOYAET OMNpEeAETeHHMS W TMOHUMAaHHE CYIIHOCTH OCHOBOIIOJIATarolINX
OMOJIOrMYEeCKMX TEPMHHOB U TMOHATHH (BUA, 3Kocucrema, Ouocdepa), Ouonormueckue Teopuu (dBoitonuoHHas Teopuss Y. JlapBuna,
CHUHTETHYECKas Teopus sBotonun), yueHus (A. H. CeBeprioBa — o myTsx U HanmpasieHusx 3Bostoruu, B.W. Bepnanackoro — o 6uocdepe), 3akoHbI
(renetnyeckoro pasHoBecus JIx. Xapau u B. BaiinGepra, 3apogsimeBoro cxoactsa K. M. Bbopa), mpasBuna (Munumyma lO. JIubGuxa,
HKOJIOTMUECKOI MUpaMUAbl SJHEPTUH ), TUNoTe3bl (TunoTe3a «mupa PHK» V. 'unbepta);

yYMEHHE BJIaJIeTh OCHOBHBIMH METOJIaMU HAyYHOTO MO3HAHMS, HCMOJIb3yeMbIMU B OMOJIOTMYECKUX HCCIIEOBAHUSIX >KUBBIX OOBEKTOB U
AKOCHCTEM (ONHcaHue, U3MepeHre, HaOI0JeHe, IKCIIEPUMEHT), CIIOCO0aMU BBISIBIIEHUS U OLIEHKH aHTPOMOTEHHBIX U3MEHEHHH B IPUPOJIE;

YMEHHUE BBIIENATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OMOT€OLEHO30B, YKOCUCTEM U OHOCHEpbl, CTaOMIN3UPYIOIIEro, IBMKYLIETO MU
pa3phIBAIOIIEr0 €CTECTBEHHOr0 OTOOpa, aUIONaTPHUECKOro M CHUMIATPUYECKOrO BHI000pA30BaHMs, BJIMSHUS IBMXKYLIUX CHJ SBOJIIOLUH Ha



reHO(OH/] MOMYJISALUH, IPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpeie OOMTaHus, YepeoBaHMs HalpaBJIEHUI HBOJIOLUH, KPYTOBOPOTa BELIECTB U
IIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAaHABJIMBATh B3aMMOCBSI3H MEXKIY IIPOLIECCAMM 3BOJIIOLMM, ABMKYIIMMH CUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMM Pa3jIMYHBIX
HKOCHUCTEM U MPUCTIOCOOIEHUSIMHU K HUM OpPraHU3MOB;

YMEHUE BBIABIATh OTJIUYUTENIbHBIE IPU3HAKU JKUBBIX CHCTEM, IPHUCIOCOOJEHHOCTh BUIOB K cpele oOuTaHus, aOMOTHYECKUX H
OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBSA3€H OpPraHU3MOB B COOOIIECTBAX, AHTPONOICHHBIX H3MEHEHHH B HKOCHCTEMAax CBOEH
MECTHOCTH;

YMEHHUE HCHOJIb30BaTh COOTBETCTBYIOLIME apryMEHTbI, OMOJIOTMYECKYH0 TEPMUHOJOTHMI0 M CHMBOJIMKY Ul JIOKa3aTelbCTBA POJCTBA
OpPraHU3MOB Pa3HBIX CHUCTEMAaTHYECKHX IpYII, B3aUMOCBA3M OPraHU3MOB U Cpelbl OOMTaHMSA, €IMHCTBA UYEJIOBEUYECKUX pac, He0OXOAMMOCTU
COXPAaHEHHS MHOT000pa3Hs BUA0B U SKOCUCTEM KaK YCJIOBUS COCYILIECTBOBAHUS IPUPO/IbI U YEIOBEUECTBA;

YMEHHE pelaTh OMOJOTUYECKHUE 3a]]aul, BBISBIATH IPUUUHHO-CIICACTBEHHbBIE CBA3U MEXK/1Y UCCIEyEeMbIMU OMOJIOTHYECKUMH MTPOLIecCaMu
U SIBJICHUSIMM, J€J1aTh BBIBOJIbI ¥ IPOrHO3bI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATh J1a0OpPAaTOpHBIE U IpaKTHUYecKHe paboThl, cOOMOJaTh MpaBwia HOpu paboTe € y4yeOHbIM M JIAOOPATOPHBIM
o0opynoBaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh HMX HIKCIEPUMEHTAIBHBIMUA CPEICTBAMHU, (OPMYIHPYS LENb HCCIEIOBAaHUS, AHATH3HPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThl U A€IaTh BBIBOBL;

YMEHHE Y4acTBOBATh B Yy4eOHO-HCCIIEA0BATEIbCKOM padoTe MO OWOJIOTHH, HKOJOTUM W MEIUIMHE, MPOBOAMMOI Ha 0a3e NIKOJbHBIX
Hay4HbIX OOIIECTB, U MyOINYHO NPEACTABIATh OTYYEHHBIE PE3YJIbTaThl HA YUEHHUUECKUX KOH(PEPEHIIUSAX;

YMEHHE OLIEHUBATh FMIIOTE3bl U TEOPUH O MPOUCXOKICHUH )KM3HH, YEIOBEKa U YEJIOBEUECKUX pac, O MPUYMHAX, TOCIEACTBHUAX U CrIoco0ax
MIPeIOTBPALEHUS II100aNIbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYUIECTBIATh OCO3HAHHBIM BBIOOp Oyaymield npodeccHOoHaIbHOM JeATeNbHOCTH B 007acTH  OWMOJOTHH, HKOJOTHH,
MPUPOJIOIONB30BAHNS, MEUIIMHBI, OMOTEXHOIOTUH, IICUXOJIOTUH, BETEPUHAPUH, CEJIbCKOTO XO3sCTBA, MUIIEBOM MPOMBIIIIICHHOCTH, YIIyOIaTh
M03HABATENIbHBIN MHTEPEC, HANIPABJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH podeccuu U MPOAOIKEHNE OMOJIOTHYECKOr0 00pa3oBaHus
B OpraHU3alUsAX CPEJIHEro NPOo(hecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJJACC

Koaun4yecTBO 4acoB

Kontpo JeKkTpoHHbIe (IN(POBLIE
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Bce- P IIpakTuye- P (ungpp )
JbHEIE o0pa3oBaTejibHbIE
ro cKHe padoThl
padoThbI pecypcbl
Tpenaxép «O0mako
1 buosorus xak Hayka 1 P . P
3HAHWID)
DNEeKTPOHHBIA YUEOHHUK.
2 JKuBble cucTeMBI U UX U3YYCHHE 2 p }iq
WNurtepaktuBHbIii ypok POIII
DNEeKTPOHHBIA yUEOHUK.
3 buonorus xkieTkn 2 0.5 P 3:11
WNurtepaktuBnsbiil ypok POII
Tpenaxép «Ob6maxo
4 XuMu4ecKasi Oprauu3anus KIeTKH 10 1 p . p
3HAHUID)
Tpenaxép «O0maxo
5 CrpoeHue u GyHKIUHN KIETKU 8 2 P . P
3HAHWI
DJIEKTPOHHBIN VUEOHUK.
6 OOMeH BelecTB U MPEeBpalleHUE YHEPTHHU B KIIETKE 9 1 P Siq
WuTepaxktuBHbIi ypok POII
. Tpenaxép «O6maxo
7 Hacnencrennas nHbopMaIus 1 peann3anms e€ B KIIETKe 9 0.5 P . P
3HAHWID)
Tpenaxép «O6maxo
8 JKU3HEeHHBIN UK KIETKU 6 1 p . p
3HAHWI
DJIEKTPOHHBIN YUEOHUK.
9 Ctpoenue u GyHKIMH OpraHU3MOB 17 1.5 P }iq
NHuTtepaktuBHEbIi ypok POIII
Tpeuaxép «O0maxo
10 Pa3smHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 P . P
3HAHUID)
1 I'eneTnka — Hayka O HACIEICTBEHHOCTH U U3MEHYMBOCTU 5 05 Tpenaxep «Obnako

OpTraHHu3MOB

3HAHUIT»




DNEeKTPOHHBIN y4eOHUK.

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 Hirepacrnamtt soox PLL
Tpenaxep «Obnako

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 .
3HAHUI
T ép «O0

14 ['eHeTHKA YelloBEKa 3 05 PeHaiKep «O0bmako
3HAHUI»
T ép «O0

15 Cenekiysi OpraHu3MoB 4 1 penaxep «Obnaxo
3HAHUI»
C) i y4eOHHK.

16 BHOTEeXHOJIOrHs U CHHTETHYECKast OMOJIOTHS 4 JICKTPOHHBIN }:‘le HUK
Hurepaktusnblii ypok POII
T &p «O06

17 Pe3epBHOE Bpems 1 peHaiKep «O01ako
3HAHUI»

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13 Tpenaxép «O0maKko 3HAHMID»




11 KUIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM dieKkTpoHHBbIE (LM (POBbLIE)
Ne i/m Konrposbnusie  IIpakrnyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4 ONEKTPOHHBIN yUEOHUK.
NpeCTaBICHNUN B OMOIOTHH WNuTepaxkTuBHbiil ypok POILII
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2 Tpenaxép «O0mako 3HAHUID
N DNEeKTPOHHBIN YICOHHUK.
3 Makpo3Bostonus U €€ pe3yabTaThl 6 P }iq
WNuTepaxkTuBHblil ypok POILII
4 [TpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 DNEeKTPOHHBIN yUeOHUK.
3emue ' NurepaxtuHblii ypox POIIT
DNEeKTPOHHBIN yUeOHUK.
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTECHE3 10 1 p }:q
NuTepakTuBHbli ypok POILII
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPTaHW3MOB M HAJJOPTAHU3MECHHBIX CHCTEM 3 0.5 Tpenaxép «O0IaKo 3HAHUIT
C OKpY2Karolleu cpeaou
DNEeKTPOHHBIN YICOHUK.
7 Opranusmsl 1 cpeia 0OOUTaHus 9 1.5 P }iq
WNuTepaxkTuBHbiil ypok POILII
DJEeKTPOHHBINA y4eOHUK.
8 DKOJIOTUS BUJIOB U TOIMYJISUN 9 0.5 p }iq
NuTepakTuBHbli ypok POIII
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHAE . .
9 12 0.5 Tpenaxép «O01aKo 3HAHHID
CHCTEMBI
DNEeKTPOHHBIN YICOHUK.
10 bruocdepa — rimobaibHas SKOCUCTEMA 6 p }:q
NuTepaxktuBHbit ypok POILII
DNEeKTPOHHBINH y4eOHUK.
11 YenoBek U OKpyXkarouas cpeia 6 p }iq
WHuTepaxkTuBHbli ypok POIII




DNIEKTPOHHBIN YICOHUK.

12 P 8
C3CPBIHOE BpEMA HNutepaktrBHbIi ypok PO

OBILEE KOJIMYECTBO YACOB 10 TTPOT'PAMME 102 0 75 Tpenanép «O0nako sHaHUID



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
0 o -
Ne MsyuacMeIii pasaer, Tema ypoka Komnue Kanennapueie | IIpumeua
-CTBO CPOKH HUE
4acoB [Inanun ®daktu
pyeMble | 4eckue
CPOKH CPOKH
1 buonorus kak KOMIUIEKCHAsI HayKa U KaK 4acTb COBPEMEHHOT'O 00I11eCcTBa 1 02.09
2 JKuBble cucTeMbl U UX CBOMCTBA 1 05.09
3 YpoBHEBast OpraHU3aIUs )KUBBIX CHCTEM 1 07.09
4 HcTtopust oTKpbITHS U M3yueHus KieTku. Kinetounas teopus 1 09.09
MeTto/1bI MONIEKYIISIPHOM U Ki1€eTO4UHOM Ononoruu. Ilpaktuueckas padora «M3yueHrne MeTo10B 1 12.09
5 KJIETOYHOM OmoJoruu (xpomatorpadusi, anekrpodopes, auddepeHnnaib-Hoe HeHTPpUyrupoBaHue,
[1LIP)»
6 XUMHYECKUH COCTaB KIETKU. 1 14.09
7 MuHepanbHble BELIECTBA KIETKH, UX OMOJIOTHYECKas pOJib. 1 16.09
8 Oprannydeckue BeiecTBa KieTku — Oenku. JlaboparopHas padota «O0HapykeHHne OEIKOB C 1 19.09
MOMOIIBIO KaYECTBEHHBIX PEAKIIUI»
9 CaoiicTBa, kinaccudukanus u GyHKIuH 0eaKoB. [Ipuonsi. 1 21.09
10 | Opranuueckue BemecTBa KIETKU — YIIIEBOIbI 1 23.09
11 | Opraaundeckue BeNIeCTBA KICTKH — JIATTHIBI 1 26.09
1 28.09
12 Hyxneunossie kucnotsl. JIHK u PHK. JIabopatopnas padota «VccrnenoBanme HyKJI€HMHOBBIX
KHCJIOT, BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY
1 30.09
13 | Crpoenue u pynkuuun AT®. [Ipyrue nykineosunrpudocdarsr (HTD)




03.10

14 | CexBenupoBanue [JHK. Metoapl reHOMUKH, TPAHCKPUIITOMUKH, TPOTCOMUKHU
. 05.10
15 | Metoabl CTPYKTYpHO#H OMOOTHH
07.10
16 | Tumns! kietok. [Ipokapuornyeckas kieTka
o . . 10.10
17 Crpoenue sykapuoTrueckoii kinetku. [Ipaktuueckas padora «/3yueHne cBOMCTB KIETOUHOM
MeMOpaHb»
. 12.10
18 | IToBepXHOCTHBIN anmapar KJIeTKH
14.10
19 OnHomeMOpaHHbIe OpraHou/b! KieTkd. [Ipaktudeckas padora «/3yueHne ABMKEHUS IUTOILIa3Mbl B
PACTUTENBHBIX KJIETKAX»
) 17.10
20 [TomryaBTOHOMHBIE OpPTraHOUABI KJIIETKU: MHTOXOHJIpUH, Iactuabl. JlabopaTopnas padora
«HccnenoBanue niaasMoin3a U JAerniasMoin3a B paCTUTEIbHBIX KIETKaX»
19.10
21 | HememOpaHHBIE OPTaHOUIBI KICTKH
21.10
22 | Crpoenue u QyHKUIHU sipa
24.10
23 CpaBHuTeNbHAs XapaKTePUCTHKA KJIETOK dykapuoT. JlabopaTopHas pabora «3yueHue ctpoeHus
KJIETOK Pa3JIMYHBIX OPraHU3MOB)»
26.10
ACCUMMIISINS U AUCCUMUIISIIIAS. — J[BE CTOPOHBI MeTabomu3Ma. TUIsl 0OMeHa BEIIeCcTB.
24 | JIaGopatopHas pabota «/3yueHne KaTaTuTHUECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMHII1a3bl
WJTH KaTajasbl)»
. . 07.11
o5 depMeHTaTUBHBIN XapakTep peakluuil kieToyHoro Mmetabonusma. Jlaboparopuas padota «3yduenue
(epMEHTaTUBHOTO PACIICTUICHUS IEPOKCHJIA BOJOPOAA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX»
09.11
26 | Bbenku-akTHBAaTOPHI U OCITKU-HHTHOUTOPHI
. 11.11
27 | ABTOTpO(HBINA THII 0OMEHA BEIIECTB




14.11

28 | dorocuntes’
29 | Xemocunrtes. JlabopaTopHas pabora «CpaBHEHHE ITPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3a» 16.11
30 AHaspobHbIe opranu3mbl. Buzasl 6posxenus. JlabopaTopHas pabora «CpaBHEHHE MTPOLIECCOB 18.11
OpOXKEHUS U JBIXaHUSD
31 | AbspoOHble OpraHu3Mbl. DTarbl JHEPTEeTUYECKOTO OOMEHa 2111
32 | Dueprus memOpanHoro rpaguenTa npotoHoB. Cunre3 AT®: pabota nporoHHol ATd-cHHTa3bI 23.11
33 | Peakuuu MaTpUYHOTO CHHTE3a 25.11
. 28.11
34 | Tpauckpurus — maTpuuHbiii cuaTe3 PHK
35 | Tpaucusiuus u e€ 3Tarbl 30.11
36 | Koamupopanue amuHokucaoT. Ponb pubocom B GrocuHTe3e Oenka 02.12
05.12
37 | Opranuzanus reHomMa y MpoKapuoT U DYKapHOT
07.12
38 | MonekynspHble MEXaHU3MbI IKCIIPECCUU TEHOB Y AYKapuoT
B 09.12
39 UPYCHI — BHEKJIETOUHBIE (DOPMBI )KU3HU U 0OIUTaTHBIe Mapa3uThl. [IpakTrueckas paboTa
«Co3znanre MoJIeNId BUPyCa
. 12.12
40 | BupycHble 3a001€BaHMsI YEIOBEKA, )KUBOTHBIX, PACTEHUN
14.12
41 | HaHOTEXHOJOIMH B OMOJIOTMHU U MEIUIINHE
42 | JKusHEHHBIN MUK KIETKA 16.12
43 | Matpwuunsnii cuates3 JJHK 19.12




21.12

44 | Xpomocomsl. JlabopaTopHas pabora «/3ydeHrue XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax»»
23.12
45 | JeneHue KICTKH — MHUTO3
26.12
16 Tumer knerok. Kapuoknnes n nurokunes. Jlaboparopnas padora «HaOmonenne MuTo3a B KJIETKax
KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX MUKPOIIpENapaTax)»
28.12
47 | Perynsums >KW3HEHHOTO ITHKJIA KJIETOK
09.01
48 | OpranusMm Kak eIMHOE IIeI0e
o N o 11.01
49 | Tkanu pactenuil. JlJabopaTopnas pabora «/3yuenune Tkaneit pacTreHuii»
N 13.01
50 | Txanu >KMBOTHBIX U 4eioBeka. JlaboparopHas padora «/3ydyeHue TkaHel >KUBOTHBIX»
16.01
51 | Opransl. Cuctemsl opranos. JlabopaTopHas paborta «/3ydeHue opraHoB IIBETKOBOTO PACTEHUS»
18.01
52 | Omnopa Tena opraHu3MoB
20.01
53 | [IBmwxeHHe OpraHU3MOB
23.01
54 | Ilutanue opraHu3zMoB
25.01
55 | IluTanue no3BOHOYHBIX KHUBOTHBIX. [IUIleBapuTeNbHAS cCcTEMa YeoBeKa
27.01
56 | [pIxaHue opraHH3MOB
30.01
57 | [pIxaHue MO3BOHOYHBIX )KMBOTHBIX U UEJIOBEKA
01.02
58 | TpaHcmopT BemiecTB y OpraHu3MOB
03.02
59 | KpoeHocHas cucTeMa M03BOHOYHBIX KMBOTHBIX U YEIOBEKA
06.02
60 | Beienenue y opraHu3MoB




08.02

61 | 3ammTa y opraHu3MOB
10.02
62 | VmmyHHas cuctema 4emoBeka 0.0
13.02
63 | Pa3zgpakuMoCTb U peryisiius y OpraHu3MoB
15.02
64 | I'ymopanbHas perynasuus 1 SHIOKPUHHAsS CUCTEMa )KMBOTHBIX U YEJIOBEKa
17.02
65 | Popmbl pa3MHOKEHHS OPTaHU3MOB 0
20.02
66 | IlonoBoe pa3MHOXKEHUE
. 22.02
67 | Meiio3
24.02
68 ["amerorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. JIabopaTopHas pabora «3yueHue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPETIapaTax»
27.02
69 | MuauBuayanbHOE pa3BUTHE OPTaHHU3MOB — OHTOTEHE3
. 29.02
70 | 3axmagka opraHOB M TKaHEH M3 3apO/BIIIEBBIX JIUCTKOB
. 02.03
71 Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas paboTta «BbIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOIbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX)
. 05.03
79 Pasmuoxxenue u passurue pacrenuii. JlJaboparopnas padora «CTpoeHHE OpraHOB pa3MHOKECHHS
BBICIIIUX PACTEHHII»
07.03
73 | Uctopwus cTaHOBJIECHUS M Pa3BUTHS TCHETUKU KaK HAYKH
09.03
74 OcHOBHBIE TIOHATHS U CUMBOJIBI reHeTUKU. JlabopaTopHas padota «Jlpo3oduia kak 0ObeKT
TeHETUYECKUX HCCIIENOBAaHUI
12.03
75 3aKOHOMEPHOCTH HaclieIoBaHUs TPU3HAKOB. MoHOruOpuHoe ckpemuBanue. [Ipaktuyeckas padora

"N3y4yeHue pe3yapTaToB MOHOTUOPUTHOTO CKPEIIUBaHUS Y APO30HIIbI"




14.03

76 | LuTonornueckue OCHOBbI MOHOTUOPUAHOTO CKPEIMBAHUS
16.03
77 | Ananusupyrouee ckpemyanue. HemoiaHoe oMuHUpOBaHKE
19.03
78 Jurubpunnoe ckpeuBanue. [Ipaktuueckas padora «3yueHue pe3ynbTaToB JUTHOPUAHOTO
CKPELIMBAHUA Y APO30(PUIIBI»
21.03
79 | LuTonorunueckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMS
02.04
80 | CueruieHHOE Hace10BaHUE IIPU3HAKOB
04.04
81 | XpomocomHasi TeOpusl HACIEACTBEHHOCTH
06.04
82 | I'eneruka nona
09.04
83 | I'eHOTHI Kak LEIOCTHAs CHCTEMA
. . 11.04
84 | I'enermueckuit KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YeJIOBEKa
13.04
85 | M3meH4YMBOCTH MpHU3HAKOB. BUIBI H3MEHYHBOCTH
86 16.04
MoudukaoHHas H3MEHUYNBOCTh
. 18.04
Bapuanunonsslif psii u BapuannonHas kpusas. JlaboparopHas pabota «MccnenoBanue
87 | 3akoHOMEpHOCTEW MOTUPHUKAIIMOHHON H3MEHYMBOCTH. [locTpoeHre BapralimoHHOTO psijia |
BapUALlMOHHON KPUBOII»
20.04
88 | I'enormmuyeckas n3MeHUYNBOCTH. KOMOMHATHBHAS H3MEHUYMBOCTh
23.04
89 MyranuoHHast ©3MeHYMBOCTb. [IpakTudeckas padora «MyTaruu y qpo30Qpuiisl (Ha TOTOBBIX
MUKpOIIpenaparax )»
25.04
90 | 3aKOHOMEPHOCTH MYTAlMOHHOTO IpoIecca. DMUIeHETHKA U SITUT€HOMHUKA




27.04

91 | TI'eneruka uenoBeka. [IpakTrueckas padora «CocTaBiieHUE U aHATTU3 POJIOCIOBHOIN
. 30.04
92 | Meroapl METUIIMHCKON TeHETUKH
. . 02.05
93 3HaYeHHE METUIIMHCKON TeHETUKU B TIPEIOTBPAIICHUH H JICUCHUH TeHETHUECKUX 3a00ICBaHUI
YeloBeKa
. 04.05
94 OcHoBHble oHATUSA cenekiun. JlaboparopHas padota «/3ydyeHue cOpToB KyIbTYPHBIX PACTCHHUH U
MOPOJT JJIOMAITHUX KUBOTHBIX)
. . 07.05
95 | Meroapl ceneKOHHOM padboThl. JlabopaTopHas padora «M3ydeHre METOI0B CEJICKITNH PACTCHHIDY
. . 11.05
96 | HdocTrokeHUs CENeKIMU PacTeHUN U )KUBOTHBIX. [IpakTndeckas padora «[IpuBuBKa pacTeHUIT»
14.05
97 | CoxpaHeHue, U3YYCHHE U UCTIOIh30BAHUE TEHETHYCCKUX PECYPCOB
16.05
98 buoTexHoorus kak Hayka u OTpacib mpou3BojacTBa. [Ipaktuyeckas padora «M3ydyeHne 0ObEeKTOB
OMOTEXHOJIOTHI
. 18.05
99 | OcHOBHbIE HANPaBICHUS] CHHTETUYECKONH OMOIOTHH
10 21.05
0 [TpomexxyTounas artectamus (TecToBas padboTa)
10 23.05
1 XpOMOCOMHAsI U TeHHASI HHKCHEPUS
10 25.05

MGI[I/IHI/IHCKI/IG OMOTEXHOJIOTUH




11 KJIACC

Ne

N3ydaemblit pa3nen, TeMa ypoka

Komnue
-CTBO
JaCcoB

Kanennapueie
CPOKHU

IIpumeya-
HUE

ITmanu daxktn
pyembie | yeckue
CPOKH CPOKH

OpomonnonHas teopus Y. Jlapsuna

JBrKyiue cuiisl 3BOOLMH BUIOB 110 Y. [lapBuny

Boprba 3a cymiecTBoBaHME, €CTECTBEHHBIH U UICKYCCTBEHHBIH O0TOOD

DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU

OTaIbl 9BOJIIOLIMOHHOI'O IMpouecca: MUKPO3IBOJIOIHA U MAaKPO3BOJIIOIHA

HOHy.]'IHI_[I/IH — JJICMCHTAapHaA CAWHUIA 9BOJIOLIUA

3akoH reneruyeckoro pasHoBecus Jx. Xapau, B. BaiinGepra. Jlaboparopnast pabota «BrisiBieHue
M3MEHUYUBOCTH Yy 0COOEH OJTHOTO BHIa»

L

DneMeHTapHbIe PaKTOPHI IBOTIOIUN

O 00 N [O0 B W NP

D¢ dexT ocHoBarenst. DPekT OyTHIIIOUHOTO TOPIIBIIIKA

=
o

Murpauuu. U3omsaunu nonynsauuii: reorpaduyeckas, Ouonorndyeckas

-
-

EcrecTBeHHbI 0TOOp — HampaBIAOMUN (HAKTOP IBOIIOLUU

=
N

[TomoBoii oTO0p

A

[EY
w

[Tprcrioco0IeHHOCTh OPTaHU3MOB KaK pe3ynbTaT MUKpo3BoItonuu. JlaboparopHas padbota
«M3ydyenne apoMop(o30B ¥ UANOATANITAIUNA Y PACTEHUN U KUBOTHBIX)»

14

[Tpumeps! prcrnocobaeHn y OpraHu3MoB: Mopdosorndeckue, GU3n0I0rHyecKue,
OouoxuMuueckue, nopeaeHueckue. Jlaboparopnas padora «lIpucrnocodbieHns OpraHu3MoB U UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCTh)

15

Bun, ero kpurepuu u crpykrypa. Jlaboparopnas pabota «CpaBHeHHE BUJOB 10 MOP(HOIOTHIECKOMY
KPUTEPUIO»

16

CrtpykTrypa B

17

Bunoo6pa3oBaHue kak pe3ynbTaT MUKPOIBOIIOLUN




18 CBs13b MUKPO?BOJIIOIIUH U STTHIEMHOJIOTUN 1
19 Makpossomtonus. [1aneoHToI0rnuecKkue METO bl U3y4E€HHUSI 3BOJIIOLIUU 1
20 buoreorpaduueckne METOIbI U3y4CHHUS SBOJTIOINH 1
21 DOMOPHOIIOTHYECKHE U CPABHUTEITHHO-MOP(HOIOTHIECKNE METO/Ibl U3YUCHUS IBOTFOIIAN 1
22 | MonexkynsipHO-TeHETUYECKHE, ONOXUMHUECKUE U MATEMAaTHUECKUE METO/IbI U3YUEHHSI SBOJIIOINN 1
23 OO01mre 3aKOHOMEPHOCTH SBOJTFOIHH 1
24 | ApantuBHas paauanusi. HepaBHOMEpHOCTH TEMIIOB SBOJIIOLIUT 1
25 HayuHble runoTessl NpoOUCX0KISHUS KU3HH Ha 3emiie 1
26 JloHayuHbIe IPEACTABICHUS O 3aPOKICHUH KU3HU 1
27 OcHOBHBIE 3TaIbl HEOPraHUYECKON IBOJIIOLIMU 1
28 ['unoTe3sl 3apoKIeHUS KU3HU 1
29 Ucropus 3emiu u metonbl e€ uzydenus. Jlaboparopnas padota «/3yueHnue u onucanue 1
MCKOMAeMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOB)
30 HavanpHbIe 3Tanbl OpraHMYeCcKO SBOJTIOIHH 1
31 OBOIIOLUSA DYKapHOT 1
32 OcHOBHBIE 3TaIlbl 3BOJIIOLUYU pacTUTENBbHOTO Mupa. [IpakTnueckas padora «3yuenue 1
0COOEHHOCTEHN CTPOEHHUS PACTEHUHN Pa3HBIX OTACIOB)»
33 | OcHOBHBIE ATAIbI SBOJIIOLUH JKHBOTHOTO MUPa 1
34 OBouonius )KUBOTHBIX. [IpakTiueckas pabota «M3ydeHne ocoOeHHOCTEH CTPOSHHSI MO3BOHOUHBIX 1
YKUBOTHBIX)
35 Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U epuoiaM 1
36 | MaccoBbie BEIMUPaHHUS — YKOJOTHUECKUE KPU3UCHI TIPOIILIOTO 1
37 CoBpeMEeHHBIN IKOJIOTUYECKUN KPU3UC, €T0 OCOOCHHOCTH 1
38 CoBpeMeHHas cUCTeMa OPraHMYeCKOTro MPOILIOro 1
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIBI OPraHU3MOB 1
40 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKE 1
41 Pa3BuTre nmpeacTaBieHuil O MPOUCXO0XKICHUH YETI0BEKa 1
42 Mecto uenoBeka B cuctemMe opranndeckoro mupa. Jlaboparopuas padora «M3yuenue ocoOeHHOCTEH 1




CTPOCHUSA CKCJICTA YCJIOBCKA, CBA3AHHBIX C IPAMOXOKIACHUCM»

43 JBH>KyIllME CHIIBI aHTPOIIOrEHE3a 1
44 CoOoTHOIIICHHE OMOJIOTHYECKUX B COIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E 1
45 OCHOBHBIE CTa/IMM AaHTPOIIOTEHE3a 1
46 | IlaneoreHeTHka U MajJeOreHOMHKA 1
47 DBOJIIOIUSL COBPEMEHHOTO YeJIOBEKA 1
48 UYenoeueckue packl. [IpakTtuyeckas padora «3yueHue 3K0I0rH4ecKrx aanTaiuil 4eI0BeKay 1
49 MexauCIUIUIMHAPHBIC METOIBI aHTPOIIOJIOTHH 1
50 3apoXkKACHUE U PA3BUTUE IKOJIOTUU 1
o1 Mertoasi skonoruu. JlabopaTopnas padbora «3yueHue MeTo10B IKOJOTUYECKUX UCCIICTOBAHHIN 1
52 3HaueHUE 3KOJOTUYECKUX 3HAHUMN JJIs YesloBeKa 1
53 | Dxonoruueckue GpakTopsl 1
54 Abuotnueckue pakropsl. CBEeT Kak 3Konoruyeckuit pakrop. JlabopatopHas pabora «BoisiBneHue 1
MPUCTIOCOOICHH OPraHU3MOB K BIHSHHUIO CBETA»
55 Abuotnueckue axropsl. Temneparypa kak skojgoruueckuil paxrop. JlaboparopHas padora 1
«BrIsIBICHNE TIPUCTIOCOOIEHUI OPraHU3MOB K BIMSHUIO TEMITEPATYPBD»
56 Aobuotnyeckue aktopsl. BraxxHocTs kak skonorudeckuii pakrop. Jlabopartopuas padora 1
«AHaTOMHYECKHE OCOOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTAHUS»
57 Cpenbl 00MTaHUS OPraHU3MOB 1
58 bronoruueckne puTMbl 1
59 | JKuznennsle pOpMBI OPraHU3MOB 1
60 | buormueckue pakTopsl 1
61 3HaueHue OMOTHYECKUX B3aUMOACUCTBUMN I CYILIECTBOBAHMS OPraHU3MOB B Cpejie OOUTaHUs 1
62 OKOJIOTUYECKUE XapaAKTEPUCTUKHU TOMYJIALNN 1
63 | OcHOBHBbIE MTOKa3aTeIH MOMYIALUHU: YUCIEHHOCTD, JIOTHOCTh, BO3pACTHAs U TIOJI0Basi CTPYKTypa 1
64 | OcHOBHBIC ITOKA3aTEIH MOMYISIIUN: POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUN 1
65 | Dxomjormueckas CTpyKTypa IOMYIISIIAN 1
66 | [dwuHaMuKa IOMYJISIAA U €€ PeryIsius 1




67 | Kpussie pocta uncieHHOCTH Oy siuy. KpuBble BEDKUBaHUS 1
68 Dkonoruyeckas Huia Bujaa. JlaboparopHas padora «IIpucrnocobieHust ceMsiH pacTeHU# K 1
pacceneHuIo»
69 Bun kak cucreMa momyssiui 1
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPAIMI JKHBOTHBIX 1
71 Coo011ecTBO OpraHu3MoB — OHOIICHO3 1
72 DKocucrema Kak OTKpbITasi cucTema 1
73 | KpyroBopoT BeuiecTB U MOTOK SHEPTHH B IKOCUCTEME 1
74 OCHOBHBIE TIOKA3aTeNN SKOCUCTEMBI 1
75 DKOJOTUYECKUE MUPAMUJIBI 1
76 V3MeHeHus coo0IIecTB — CYKIICCCHH 1
7 [TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMbI MOPEHN U OKEAHOB 1
78 | IlpupoaHble 3KOCUCTEMBI. DKOCHCTEMBI TYH/P, JIECOB, CTEEH, IyCThIHb 1
79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
80 | VYpOoskocucremsl. [Ipaktuueckas pabora «/3yueHue u onucanue ypoosKOCHCTEMBbI» 1
81 3aKOHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aUMOJICHCTBUM OPTaHU3MOB B YKOCHCTEMAX 1
82 MexaHu3MBbI BO3ACHUCTBUS 3arpsiI3HEHUH Pa3HBIX THIIOB Ha CyOOPTraHM3MEHHOM, OPraHU3MEHHOM, 1
TIOITYJISIITIOHHOM M 9KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmernnanerapHas 06004ka 3eMiIu 1
84 | VYwuenue B. 1. Bepnanckoro o 6nochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1
86 KpyroBopoThI BeIIecTB U OMOTC€OXUMHUSCKUAEC ITUKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH 1
88 | ¥YcroitunBocTh 6Hocheps 1
89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYUHBI 1
90 BosneiicTeue uenoBeka Ha onochepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN 1 )KUBOTHBIN MUP 1
92 OxpaHa npuposl 1




93 | OcHOBHBIE MPUHIUIIBI YCTOWYHBOTO PA3BUTHS YEIIOBEUECTBA U MPUPOIBI 1
94 PannonanbHOE PUPOOIIOIE30BAHNE U COXPAaHEHUE OMOJIOTHYECKOTO pasHooOpa3us 3emiu 1
95 O6006menue 1Mo Teme «MHUKPOIBOIIONHUS U €€ Pe3yJIbTaTh» 1
96 O6o06meHue 1mo Teme «MaKpOodIBOIIONHUS U €€ Pe3yIbTaThD» 1
97 | OO6o6menue mo teme «IIporcxoxneHNe U pa3BUTUE KU3HU HA 3eMIIe» 1
98 O606mienue o Teme «IIporcxoxkaeHe YeIoBeKa — AaHTPOIIOTCHE3) 1
99 | OO6o6menue Mo Teme «IKOJIOTUS — HayKa O B3aMMOOTHOIICHHUSX OPTaHU3MOBY 1
10
0 O6o006menue mo Teme «OpraHu3Mbl U Cpesia OOUTAHHS 1
10 .
1 O6006meHne o TeMe «DKOJIOTHS BHIOB U TIOYJISIIHID) 1
10

O606mmenne o Teme «buochepa — rmodaapHAs IKOCHCTEMAY) 1




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus. O6mias 6uomnorus, 10 knace/ 3axapos B.b., MamontoB C.I'., Connn H.U., 3axapora E.T.; mox pegakiueii 3axaposa B.b., O6miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; AxkumonepHoe obmecTBo «M3natensctBo «IIpocBemenue»

buonorus. O6mas 6uonorus, 11 knacce/ 3axapos B.b., MamonTor C.I'., Connn H.H., 3axaposa E.T.; mox penakmueit 3axaposa B.b., O6mectBo ¢
OTpaHUYCHHOM OTBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe oodmectBo «M3narenscTBo «IIpocBemnieHne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

O6was buonorus. 10-11 xnacc. Metoauueckoe nocodue (yriyoaeHHblH ypoBeHb) 3axapoB B.b.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

« cpam EI'D. Cpennee olriee oOpazoBaHue. YUeOHbIM MOy 110 PEIICHUIO TPYIHBIX 3alaHuii o yueOHoMy npenmety «buonorusy», 10-11 knaccsl,
AO UzparensctBo «IIpocBenienue»

Tpenaxep «Obnako 3nanui» bromorust 10-11 kmaccsr

«Jlomamnue 3ananus. Cpennee oOuiee oopazoBanue.buonorus»10-11 knacest AO M3znarensctBo «lIpocBemienne»



