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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no ydyebHOMy mnpenmery "buomorus" (manee - OWOJIOTHS) Ha YPOBHE CpPEIHEr0 OOIIEro oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepanmny,
OI'OC COO, Konuenuuu npenojaBanus yueOHoro npeamera «buonorus» U 0CHOBHBIX MOJIOKEHUH (enepanbHON paboueit
IpOrpaMMbl BOCITUTAHUS.

VYyeOubiii peamet «buonorus» yrinyonéuHoro ypoBHs uzyudenus (10—11 kmacchl) siBAsieTCss OAHUM U3 KOMIIOHEHTOB
npenMeTHol obnactu «EctectBeHHO-HayuHble npenmMeTb». CormacHo mnonoxkenusM GI'OC COO npodunbHbie yueOHBIE
IpeIMEThI, U3ydyaeMble Ha yriyOJE€HHOM YPOBHE, SIBISIOTCS crocoOoMm auddepeHpani o0yyeHus: Ha YPOBHE CPEHEro
oOmiero o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM OOIIUM, CPEIHUM
npodeccuoHaIbHBIM M BBICHIMM OOpa3oBaHueM. B TO ke BpeMms KaXIblii M3 3TUX Y4YEOHBIX MPEAMETOB JOJKEH OBIThH
OPUEHTUPOBAH Ha MPUOPHUTETHOE pEUICHHUE 00pa30BaTENIbHBIX, BOCHUTATEIbHBIX M PA3BUBAIOMIMX 3a7a4, CBSA3aHHBIX C
npodopueHTaleil 00y4armmuxcs U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOM 00JacTH HAyYHOTO 3HaHUS, CBS3aHHOTO C
Ouonoruen, MEUIIMHOM, SKOJIOTHUEHN, TICUXOJIOTHEN, CHIOPTOM HIIM BOEHHBIM JICJIOM.

[Iporpamma no yue6HoMy nipenmMery "buonorus" naér npeacraBieHne O LEIU U 3a7ja4ax U3yYeHHs yueOHOro mpeaMera
«buonorus» Ha yrayOnEHHOM YpOBHE, OIpeenseT o0s3arenbHoe (MHBAPHUAHTHOE) NPEIMETHOE COJIepKaHHe, €ro
CTPYKTYpUpPOBAaHHME IO pa3ieiaM U TeMaM, pacOpelie]ieHHe MO KiaccaMm, PEKOMEHIYET IOCIEA0BATEIbHOCTh U3YUYEHUS
y4eOHOro Marepuaia ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKHA Y4EeOHOTO MPOIECcCa, BO3PACTHBIX
ocoOeHHOCTeH oOyuaromuxcs. B mporpaMmme mo 6MoJ0OTuM peaanu30BaH MPUHIIKAI TPEEMCTBEHHOCTH C U3yUYCHHEM OHUOJIOTHH
Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHMs, Ojarojmapsi 4eMy MpPOCMATpPUBACTCS HANpPaBICHHOCTh Ha TOCJERyIoIlee
pa3BuTHE OWOJIOTUYECKUX 3HAHWN, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIECHUS, MPEACTaBICHUN O 310pOBOM 00pa3e JKU3HM, Ha BOCIUTAaHHE OEpPEeKHOTO OTHOLIEHUS K
OKpyXarolel npupoaHod cpene. B mporpamme 1o OHONOrMM TakKe IOKa3aHbl BO3MOXKHOCTM Y4E€OHOro mnpeaMera
«buonorus» B peanuzanuu tpedoBannii PI'OC COO k miaHUpPyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3ynpTaTaM OOy4deHHUS U B (POPMHUPOBAHUM OCHOBHBIX BUIOB Y4eOHO-TIO3HABATENBHOM NEATEIBHOCTH OOYYaIOLIUXCS IO
OCBOEHHIO COJIEpKaHUsI OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO OOIIET0 00pa3oBaHUs.
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VY4eOubiii npeameT «buonorus» Ha ypoBHE cpeHEero o0Iero oopa3oBaHus 3aBeplIaeT OMOJIOrHYecKkoe 00pa3oBaHNE B
IIKOJIE U OPUEHTUPOBAH HA pACUIUPEHHUE U YriIyOlIeHHe 3HaHUi 00yJYaroluXcsl 0 KUBOUM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHOM OMOJIOTMH, SMOPHUOIOTUU U OUOJIOTUHU Pa3BUTHSI, TEHETUKH, CEJIEKLINU, OMOTEXHOJIOTUH, SBOITIOLMOHHOTO YUEHHUS
1 DKOJIOTHH.

N3yuenue ydueOHoro npeamera «buonorus» Ha yriyOJeHHOM YPOBHE OPMEHTHUPOBAHO HAa MOJATOTOBKY OOyYarOIIMUXCA K
NOCHEAYIONIEMY MOJIyYeHUI0 OMOJOrMYecKoro oOpa3oBaHUS B By3aX M OpraHu3alusx CpelHero mnpodeccHOHaIbLHOro
oOpa3zoBaHusa. OCHOBY €ro cojJepKaHHUsl COCTaBIII€T CHUCTEMa OHOJIOTMYECKMX 3HAHWM, MOIYYEHHBIX NPHU H3yYEHUU
00y4YaroMMHCS COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3/IeJIOB OMOJOTHM HAa YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHUs, B
10-11 xmaccax 3TH 3HAHHS MOJYYAlOT pa3BUTHE. Tak, pacliMpeHbl M yriayOJeHbl OMOJOTMYECKHWE 3HAHUS O PACTEHUSAX,
KUBOTHBIX, Tpubax, OaKTEpHsiX, OpPraHU3ME 4YeJOBEKa, OOIIMUX 3aKOHOMEPHOCTSX >KM3HHU, JOTMOJHUTENIBHO BKIIOYECHBI
OMOJIOTUYECKHE CBEACHUS MPUKIATHOTO M MOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO HCIIOJB30BaTh KaK OPUEHTUPHI IS
nocneaymoomero Bbibopa mnpodeccun. Bo3mokHa Takke HMHTErpanusi OHMOJIOTMYECKMX 3HAHUM C COOTBETCTBYIOLIUMU
3HAHUSIMU, TIOJTYYEHHBIMHU 00 YyYarOIIMMUCS IPU U3yYeHUU (HU3UKU, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpaMmMmbl 1o ydeOHoMY mnpenMery "buonorus" oTpaxaeT CHUCTEMHO-YPOBHEBBIM U 3BOJIOIMOHHBIN
MOJIXO/IbI K M3y4eHuto Ouosiorun. CoriacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC JJI )KUBBIX CUCTEM
Pa3HOTO YPOBHSI OpPraHHM3aIlMH, BOJIOLNUH OPTraHUYECKOTO MHUpa Ha 3eMJjie, COXpaHEHUS OMOJIIOTMYECKOro pa3zHooOpasus
rranetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, SMOPHUOJIOTHU U OHOJIOTHUU
Pa3BUTHSI, TCHETUKHU U CEJICKIIMH, OMOTEXHOJOTUN U CUHTETUYECKOW OUOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS 00yJaronuxcst mo
OoTaHMKE, 300JI0TUH, aHATOMUH, (PU3HONOrUU yenoBeka. B 11 kiacce nzydarorcsi 3BOTIOIMOHHOE YUYEHHE, OCHOBBI SKOJIOTHH
1 ydeHue o ouocdepe.

VYyeOnbiii peameT «buonorus» npusBaH 00ECTIEYUTh OCBOCHHE O0YUYaIOMIUMHUC OMOJIOTUYECKUX TEOPHM M 3aKOHOB,
WJIeH, MPUHIUIIOB U MPAaBHII, JIEKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O CTPOCHUH,
MHOT000pa3uy M OCOOEHHOCTAX KJIETKH, OPraHM3Ma, MOMYJSALHH, OMOLEH03a, 3KOCUCTEMBI, O BBIIAIOIIMXCS HAyYHBIX
JTOCTIKEHUSX, COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH, MPUKIIATHBIX aCTIEKTaX OMOJIOTHYeCKUX 3HaHUH. /(s pazButus u
NOJIZIEpKaHUsT MHTEpeca O0yJarommxcs K OMONOrMM HapsAay CO 3HAUMTEIbHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B
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CoJIep KaHUM MPOTPaMMBbI TI0 OMOJIOTHHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPWEH CTAHOBJICHUS W PA3BUTHUS TOW WIM WHOM
o0jacTH OWOJIOTHH, BKJIQJOM OTCUECTBEHHBIX M 3apyOC)KHBIX YUYEHBIX B PEIICHWE BAXKHEHIINX OHOJIOTMUECKHX W
AKOJIOTUYECKUX TTPOOIIEM.

Lens m3ydeHnus ydeOHOTO TpenMera «buosiorus» Ha yriIryOJIEHHOM ypOBHE — OBJIaJiIeHUE O0yUYarOIIUMHUCS 3HAHUSMU O
CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHW3allMH JKUBBIX CHUCTEM Pa3HOTO paHTa W NMPUOOPETCHUE YMEHHM HCIOJb30BaTh ITH
3HaHMS B (POPMUPOBAHUU MHTEpEca K OMpeneaEHHON 001acTH PodheCCHOHATBHON EATeIbHOCTH, CBI3aHHON ¢ OMOJIOTHEH,
WIN K BEIOOPY yueOHOTO 3aBeICHUS ISl IPOAOIKEHUST OMOJIOTHYECKOT0 00pa3oBaHMs.

JlocTH)KEeHHE 1enu M3y4eHus ydeOHoro mpeamera «buonorus» Ha yrimyOnEHHOM ypOBHE OOECTICUMBACTCS PEIICHUEM
CJICYIOIIUX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHCS CUCTEMbI OMOJOTHYCCKUX 3HAHHWH: 00 OCHOBHBIX OHOJIOTHUECKHX TEOPHSIX, KOHIICIIIIHSIX,
TUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MPaBHUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa; O
CTPOCHHH, MHOTO00pa3uyd M OCOOCHHOCTSIX OHMOJIOTMYECKHUX CHUCTeM (KJIETKa, OpTaHW3M, MOMYJSAIHS, BUA, OMOTCOIEHO3,
ounocdepa); 0 BEIAAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

O3HaKOMJICHHE OOydYaroImuXcsl C METOJAaMH TIO3HAHUS JKUBOW TIPHPOIBI: HCCIENOBATEILCKUMU METOAAMHU
OHMOJIOrHUYECKUX HAyK (MOJICKYJISIPHOW M KJIETOYHOUW OMOJIOTHUH, YMOPHUOJIOTUU U OUOJIOTHH Pa3BUTHSI, TCHETUKU M CEJICKIIVH,
OMOTEXHOJIOTUH W CHUHTCTHUYECKOH OWOJOTHH, IaJCOHTOJOTHH, JKOJOTHH); METOJaMHU CaMOCTOSITEILHOTO IPOBEICHUS
OHMOJIOTMUECKUX HCCIICIOBAaHUH B JIAOOpATOPUH | B MpHUpoIe (HaOII0ACHIEe, N3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIJICHHE OOYYArOIIUMHUCS YMEHHSIMH: CAMOCTOSITEIILHO HAaXOJUTh, AaHAJIM3UPOBATh U HCIIOJE30BaTh OMOJOTHYECKYIO
nH(OPMAITNIO; TOJH30BATHCS OMOJOTUYECKONW TEPMHUHOJIOTHEH W CHMBOJHMKOHN; YCTaHABIMUBATH CBSI3b MEXKIY Pa3BUTHEM
OMOJIOTUY U COIMATBHO-KOHOMUYECKUMH M IKOJIOTHYECKUMU MPOOJIEeMaMy YEJIOBEUECTBA; OLIEHUBAThH MOCIECTBUS CBOCH
JESTEIHPHOCTH IO OTHOIIEHUIO K OKPYXKAIOMIEH MPHUPOAHON cpejie, COOCTBEHHOMY 3JI0POBBIO M 3J0POBBIO OKPYKAIOIIHX
Tojiei; 000CHOBBIBATh U COOTIOIATh MEPHI MPOGUIAKTUKA WH(MEKITMOHHBIX 3a001eBaHUM, MPaBUJIa TIOBEJICHUS B IPUPOJIE U
oOecrieueHus1 0€30MaCHOCTH COOCTBEHHOW JKM3HEACATEIPHOCTH B YPE3BBIUAWHBIX CUTYAIUAX MPUPOTHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepPU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITUS B 001aCTH OHMOJIOTHH;



pa3BHUTHE y OOYYAIOIIMXCS MHTSIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IIPOIIECCe 3HAKOMCTBA C BBIAAIOIITUMUCS
OTKPBITUSIMA W COBPEMCHHBIMHU HCCICIOBAaHUSIMH B OHWOJIOTHH, pENIacMbIMH €I TMPOOJIeMaMH, METOI0JIOTHEH
OMOJIOTUYECKOTO HCCIICIOBAHUS, IPOBEICHHS OSKCICPUMEHTAIBHBIX HWCCICAOBAHUM, PEIICHUS OWOJIOTHYECKUX 3aj1ad,
MOJICIUPOBAHUS OMOJOTHICCKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAaHUE Yy OOYYaIOMIUXCS [EHHOCTHOT'O OTHOIICHHUS K JKMBOW NPHPOJE B IEJIOM M K OTACIBHBIM €€ 00BbEeKTaM H
SBJICHUSM; (OPMHPOBAHUE DSKOJOTHUYECKOW, TEHETUYCCKOW TPaMOTHOCTH, OOIICH KyJbTYpbl IOBEJICHUS B TPHUPOJC;
MHTETPAIUU €CTCCTBEHHO-HAYYHBIX 3HAHHIA;

NpPHOOPETCHHE OOYYaIOUUMHUCS KOMIICTCHTHOCTH B PaIlMOHAIBHOM TPHPOJIOIOIB30BAaHUN (COOIOACHUE IPABHII
NOBEJICHWSI B TIPHPOJIC, OXpaHbl BHJOB, SKOCHCTEM, Owocdepbl), coXpaHEHWH COOCTBEHHOTO 3JIOPOBBbS W 370POBbS
OKpYXKaIOIIUX JIFoACH (coOmoaeHus Mep nmpoduaakTUKH 3a0osieBaHui, obecrieueHne 0e30MacHOCTH KHU3HEACATCIBHOCTA B
Ype3BbIYAWHBIX CUTYAIUSIX MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HMCIIOJb30BaHMS OMOJOTHYCCKUX 3HAHHHA U
YMEHHH B [IOBCEIHEBHOU KU3HH;

CO37aHMe YCIOBUW JJii OCO3HAHHOTO BBHIOOpa OOYYAIONIMMUCS WMHIMBHUAYAJIbHOM 00pa3oBaTEIbHON TPACKTOPHUU,
CIIOCOOCTBYIOIIEH TOCHeAyoImeMy MpodecCHOHAIBHOMY CaMOOMPENENeHNI0, B COOTBETCTBUU C WHIUBUIYAIbHBIMU
MHTEPEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OO61iee 4ncno 4acoB, OTBEJEHHBIX HAa M3ydeHHE OMOJIOTHHU Ha YTriyOJEHHOM ypOBHE CpeaHEro oo0Imero oOpa3oBaHUs,
coctabiisieT 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Hezento), B 11 kitacce — 102 ygaca (3 yaca B Hezenio).

Ot60p opraHu3anMoOHHBIX (GOPM, METOJOB U CPEACTB 00yUEHUS] OMOJIOTUU OCYIIECTBISETCS C YUETOM ClielU(PHUKU ero
CoIepKaHWsl W HAIMpPaBICHHOCTH Ha TMPOJIOJDKEHHE OWOJOTUYECKOTO O0pa3oBaHWs B OpPraHU3alMsaX CPEIHETO
po(ecCHOHaTBLHOTO U BBICIIIETO0 00pa30BaHUSI.

OO0s13aTenbHBIM YCIOBUEM TIPU 00y4YEHUU OMOJIOTUM Ha yriayOJIEHHOM YPOBHE SIBJISIETCS MPOBENICHUE JaOOpPaTOPHBIX U
MpakTUYecKux pabot. Takke ydacthe oOydaronIuxcsi B BBIMOJTHEHUW TPOEKTHBIX M Yy4eOHO-MCCIEAOBATEIBLCKUX PaldoT,
TEMaTUKa KOTOPBIX OMPEACNSICTCS] YYUTEIeM Ha OCHOBE HMEIOIIHMXCS MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX
MPUPOIHBIX YCIOBUMU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue nporpaMmbl, BBIJICIEHHOE KYpPCUBOM, HE BXOJUT B MPOBEPKY T'OCYIAPCTBEHHOM WTOTOBOM aTTeCTallUU
(T'UA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi Ouojorus — KOMIUIEKCHass Hayka. KpaTkas ucropusi pa3BuTusi Ouosioruu. buosorudeckue Hayku u
u3ydaeMble UMH MpoosiemMbl. DyHIaMeHTaIbHBIC, PUKIIAHBIC U IIOUCKOBBIE HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaveHue Ouosoruu B (GOPMUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-HAYyYHOU KapTUHBI Mupa. [Ipodeccun, cBsizaHHBIC €
Ouwosioruei. 3HaueHWe OWOJOTMM B TIPAKTUYECKOW JEATEbHOCTH YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SHCTBE,
IPOMBILIJIEHHOCTH, OXPaHEe MPUPOJIBIL.

JdeMoHCTpamumn

[Toptpersl: Apuctorens, Teodpact, K. Jlunnueit, XK. b. Jlamapk, Y. Hapsun, Y. lapseii, I'. Mennens, B. U.
Bepnanckuii, U. I1. TlaBnos, . . Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecosckuit, [x. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuel u cxembl: «CBs3b OMOJIOTUHU C APYTUMH HayKammuy, «CructeMa OMOIOTHYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U MX U3Yy4YeHHE

JXKuBble cuctembl Kak mpeameT u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHCTEM: €IWHCTBO XMMHYECKOTO COCTaBa,
JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTh M  YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLHs,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHM OpraHHU3alMM >KUBBIX CUCTEM: MOJEKYJSPHBIA, KIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBINA, IOIMYISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OroTreoneHoTndeckuii), onocdepusiid. [Iporeccel, mpoucxoasamme B )KuUBbIX cucteMax. OCHOBHBIE
nmpu3HaKku KUBOTo. JXU3Hb Kak ¢opMa CymiecTBOBaHUS MaTepun. Hayku, u3ydaromniye )KUBbIE CHCTEMbl Ha PAa3HBIX YPOBHIX
OpraHu3alyu.



N3yuenne xuBbIx cucteM. Metoasl 6nosornueckoil Hayku. Habmronenue, naMepeHue, SKCIIEPUMEHT, CUCTeMaTU3aIlus,
MeTaaHanus. IloHATHE 0 3aBUCUMOM M HE3aBUCUMOM nepeMeHHoM. [lmanupoBanue sxcnepumenTa. [loctaHoBKa U IpoBepka
runore3. HyneBas rumotes3a. Ilonstue BbIOOpKM M €€ nocTOBEpHOCTh. PazOpoc B Ouonornyeckux AaHHbIX. OneHka
JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJAbTaTOB. [IpUUMHBI UCKaXKEHUSI PE3YJIbTATOB 3KCIEpUMEHTA. [[OHSATHE CTaTUCTUYECKOTO
TecTa.

JdemoHncTpanuun

Tabmunpl 1 cxeMbl: «OCHOBHBIC TPU3HAKH JKU3HWY», «buonornueckue cucrteMbl», «CBOWCTBA >XKMBOW MaTepumy,
«YPOBHU OpraHu3allii >KUBOM MpUPOAb», «CTpOoeHUE >KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBbI OpPraHoOB
YeJIOBEYECKOro opranuzmay, «buoreonenosy, «buochepar, «MeToabl u3ydeHus )KMBOM MPUPOJIBI».

O6opynoBaHue: 1adbopaTopHOe 000pyHOBaHUE JJIsl TPOBEACHUS HAOMIOCHUH, N3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnoab30BaHUE PA3IMUYHBIX METOIOB MIPU U3YUEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Krnerka — cTpykTypHO-(pyHKIIMOHANbHAS eIMHULIA ®KUBOTO. MicTopus oTkpeiTus kieTku. Pabotsl P. ['yka, A. JleBenryka.
Knerounas teopus (T. lIBanu, M. Ilnetinen, P. BupxoB). OCHOBHBIEC MOJIOXEHUS COBPEMEHHOM KJIETOYHOW TEOPHHU.

MeTonbl MOJIEKYJISIPHOW W KJIETOYHON OMOJOTHMHU: MHUKPOCKOMMS, Xpomatorpadus, saeKTpodopes, METOJ MEUEHBIX
aToMoOB, auddepeHanbHOe IEeHTPUPYTrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @HuUKCUPOBAHHBIX KIEeMOK.
DnexTpoHHast MUKpockonus. Kongokanvhas mukpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue Kiemox.

JdeMoHCcTpamumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuuet u  cxembl: «CBETOBOW MHKPOCKOM», «IIEKTPOHHBIA MHUKPOCKOM», «VIcTOpus pa3BUTUS METOJIOB
MHKPOCKOITUI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

IlpakTuyeckass padora «l3ydyeHme MeETOMOB  KIETOYHOM  Owosjormm  (xpomarorpadus, diekTpodopes,
muddepennmansHoe neaTpudyruposanue, [11P)».

Tema 4. Xumnueckasi OpraHu3anms KJIETKU



XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTBI. Bosa u €€ posp Kak paCTBOPUTEIIs, pEareHTa,
y4acTue€ B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYyJsuuU. MuHepanbHble BEIeCTBa KJIETKU, UX Ouosiornyeckasi pojib. Ponb
KaTUOHOB U aHUOHOB B KIIETKE.

Opranunyeckue BemiecTBa KJIeTKU. buonoruueckue nonuMepsl. benku. AMUHOKUCIOTHBIN cocTaB 6enkoB. CTPYKTYpHI
O0enkoBoil Mosekynbl. [lepBuunas cTpykrypa Oenka, MenTUHAsS CBS3b. BTopuuHas, TpeTU4YHas, YETBEPTUUHAS CTPYKTYPHI.
Henatypanus. CoiictBa 0enkoB. Knaccuduxanus 6enkoB. buonornueckue QyHkimu 6enkoB. [IpuoHul.

VYrneBoasl. MoHOcCaxapupl, aUcaxapujibl, OJIMrocaxapuibl W mnonucaxapuabl. OOUMI TIaH CTpOeHUs U (PU3MKO-
XUMHYECKUE CBOMCTBA yrieBoa0B. buonornyeckue GpyHKIMH YTriIeBOIOB.

Jlununel. 'mapodunsHO-rUApPOdOOHBIE cBoMicTBa. Kiaccudukanusa nmununos. Tpurnuuepuast, Gocoaunuabl, BOCKH,
crepousibl. buonornveckue ¢ynkuuu aunugaoB. OOmme cBocTBa OMONIOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxkneunossie kucinotsl. JJHK u PHK. Ctpoenue HykiaenHoOBbIX KUCi0T. Hykneotuapl. [TpuHIMN KOMIIIIEMEHTAPHOCTH.
[TpaBunio Yapradda. Ctpykrypa JJHK — nBoitHas cnupanb. MectoHaxoxaenue u ouonorudeckue pynkuun JJHK. Bumbr
PHK. ®yukuuu PHK B kietke.

Crpoenne wmonekynsl AT®. Makposprudeckue cBs3u B Mosekyne AT®. buonormueckue ¢y ATO.
BoccranoBnenHbie epeHOCUMKH, UX GYHKIMH B KIeTKe. /pyeue Hyxkneozuompugpocghamer (HT®D). CexBenupoBanue JIHK.
Memoowbl cenomuxu, mpancKpunmoMuKu, NPOmMeoMuUKU.

CrpykrypHasi Ouojorus: OMOXUMHUECKHE B OMO(PU3HUECKHE UCCIICIOBAHMS COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPHI
ouomonexkyn. Modenupogsanue cmpykmypvl U @QYHKYul OUOMONEKYT U ux Komniekcos. Kommnviomepuwii ousaiin u
OpeanudecKuil CuHme3 OUOMOJIEKY U UX HeNPUPOOHbLIX AHATO208.

JdemoHcTpanuun

IToptpetsr: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Juarpammbel: «PacnpeneneHne XUMHUYECKMX 3JIEMEHTOB B HEXHBOM Ipupoae», «PacmpeneneHne XUMHUYECKUX
3JIEMEHTOB B JKMBOUW MPUPOJIEN.



Tabmuipt u cxemsl: «Ilepuognyeckas Tabauia XUMUUYECKUX dJIEMEHTOBY, «CTpoeHue MOJIEKYJbl BOAbDY, «BelecTBa B
coctaBe oOpraHuzMoB», «CTpoeHue MoJieKylabl Oenkay, «CTpyKTypbl O€nKOBOM MOJIEKYJbl», «CTpoeHHE MOJIEKYI
yraeBoJ10By», «CTpoeHue MOJIEKy JIUMUA0BY, « HykiienHoBbie KUCTOTHDY, «CTpoeHue Mosiekyiabl ATDy.

O6opynoBaHue: XuMudeckas 1ocyia u 000pyJ10BaHue.

JlabopaTopHasi padora «OO0HapyXeHHE OCIKOB C MTOMOIILI0 KAYECTBEHHBIX PEAKIIUI».

JlabopaTopHas padora «lccienoBaHne HYKJIEMHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KIETOK Pa3JIUYHbIX OPTraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: dykaproTHueckas u npokapuotrudeckas. CTpykTypHO-(YHKIIMOHATBHBIE 00pa30BaHUS KICTKHU.

Crtpoenue nmpokapuoTudeckoil kietku. Kinerounas crenka O0akrepuii u apxeil. OCOOEHHOCTH CTPOEHUS reTepOTPOPHOi
U aBTOTPOHOM MPOKAPUOTHUECKUX KIIETOK. MecTo U poJib MPOKApHOT B OHMOIIEHO3aX.

Crtpoenne U (GyHKIIMOHUPOBAHUE dyKapuoTHUecKou kieTku. [lnazmarnueckas memOpana (miasmanemma). CTpykTypa
TUIa3MaTUYeCcKoi MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHIeCKyr0 MeMOpaHy: maccuBHbIN (Iuddy3usi, odnerda€Hnas
nuddy3us), akTUBHBIN (TTIEPBUYHBIA M BTOPUYHBIA aKTUBHBINA TpaHcnopT). [lonynponuiiaemocts MeMOpanbl. PaboTta Hatpuii-
KaJUEBOTO Hacoca. DHAOLUTO3: MUHOIUTO3, (haroruTos. Dx3o1uTo3. Kierounas crenka. CTpykTypa u QYHKIIUK KIECTOYHON
CTEHKH pacTCHHH, TpUOOB.

Huromnasma. I{utozons. [{utockener. JpmwkeHue 1uroruiazMel. OpraHouasl kiaeTku. OJTHOMEMOpaHHBIE OPTaHOMIBI
KIeTku: sHporazMaruyeckas cetb (OIIC), ammapar [onbmxu, Tu30CcOMBI, HX cTpoeHHEe W (GYHKIUU. B3anMocBssb
OJIHOMEMOpPAHHBIX OPraHOUAOB KieTkH. CTpoeHHe TpaHyJSIPHOrO peTukyinyma. Mexanuzm Hanpaenenus oenxos 6 JIIIC.
Cunre3 pacTBOpuMbIX 0enkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['magkuii (arpaHyisipHBIN) 3HIOIUIA3MATUIECKUN PETUKYITYM.
Cexperopras ¢hyHkuus anmnaparta ['onbmxu. Moouguxayus denxos 6 annapame I 'onvoarcu. Copmuposka b6enkog 8 annapame
Tonb0orcu. TpaHCTIOPT BEMIECTB B KJIE€TKe. Bakyonu pactutenbHbiX KieTok. Kiierounsliil cok. Typrop.

[lonyaBTOHOMHBIE OpPraHOWIbI KIETKU: MHUTOXOHAPHUH, MIACTUAbL. [Ipoucxooicoenue MUmoxoHOpuu u naiacmuo.
Cumbuocenes (K.C. Mepeocrkosckuui, JI. Mapeynuc). Ctpoenre W (PYHKIIUM MUTOXOHApHA W 1wiactui. [lepBuuHbie,
BTOPHYHBIC U CIOXHBIC TIACTHABI (POTOCHHTE3UPYIONINX DYKAPHOT. XJIOPOILIACTHI, XPOMOIUIACTHI, JEHKOTUIACTHI BBICIITUX
pacTeHUMN.



HememOpannbie opranounbl kinetku Crpoenne U (YyHKUUM HEMEMOpaHHBIX OPraHOMIOB KIETKU. PuOOCOMBI.
IIpomeosrcymounvie gunamenmol. MukpodunameHTsl. Axmunogvlemukpopuiamernmosl. MbIIIEUHbIE KIETKH. AKmMuHo8bvie
KOMNoHeHmbl HeMbluleuHvlx Kiemok. MukporpyOouku. Kinerounsiii nentp. CTpoeHue U JIBUKEHUE JKTYTUKOB U PECHUYEK.
MukpoTpybouku uurtoruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpouiameHmamu u MUKpompyOOUKamu.
Momopnule benxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapuoIIa3Ma, SIPBIIKH, UX CTPOCHHE U (PYHKIUU. SepHbIil OEIKOBBIM MaTpUKC.
[IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM B UHTEP(DA3ZHOM SiApe. Dyxpomamun u eemepoxpomamun. beaku XxpoMaTuHa —
TUCTOHBI. /[unamuka sdepHou 060104KU 8 Mumo3se. Hoepubviii mpancnopm.

Krnerounsie Bkitouenus. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK SYKapUOT (PaCTUTENIbHOM, Y)KUBOTHOU, TPUOHOI).

JemoHcTpanuun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuuel 1 cxembl: «CTpoeHUE FYKAPUOTUUECKON KIIETKNY, «CTpoeHUE )KUBOTHOU KIETKN», «CTpOEHUE PaCTUTEIHHON
KIEeTKN», «CTpOoeHHEe MUTOXOHIAPUNY, «Aapo», «CTpoeHNE MPOKAPUOTUUECKON KIICTKM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl pPacTUTEIbHBIX, >KMBOTHBIX KJIETOK, MHUKpPOIpenapaThl
OakTepuaIbHBIX KJIETOK.

JlabopaTopHasi padora «/3yueHue cTpOEHHUs KIETOK Pa3INYHbIX OPTraHU3MOBY.

IIpakTuyeckas padora «l3yueHne CBOWCTB KIETOYHON MEMOPaHBI».

JlabopaTopHas padora «VccinegoBaHue miasMoin3a U JEmia3MoIn3a B PACTUTEIbHBIX KIETKAX).

IIpakTuyeckas padora «/3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTENIBHBIX KIIETKAX.

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIeTKe

AccuMUIISTIMA W JTUCCUMUIISIIMA — JBE CTOPOHBI MeTabomm3ma. Tumbl oOMeHa BemecTB: aBTOTPOMHBIA WU
reTepoTpodHBIA. YdyacTue KHCIopoaa B 0OOMEHHBIX IMpoIeccax. DHEpPreTHIeckoe odecneueHue KieTku: nmpespamnieane ATD B
oOMeHHBIX Tporeccax. DepMeHTaTUBHBIN XapaKTep peakIuil KIETOYHOTO MeTabonmm3Ma. DepMeHThI, UX CTPOSHUE, CBOMCTBA
u Mmexanm3M gneinctBusa. Kodepmentol. OTimmuns (epMEHTOB OT HEOPraHWUYECKHX KaTaIM3aTOPOB. bemKku-aKTUBATOPHI U
OCNKN-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKITUHN OT Pa3TUIHBIX (PaKTOPOB.
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[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHMblU (omocunmes y
oaxkmepuii. Ceemocobuparowjue nueMeHmsvl U HUSMEHMbl PeakyuoHHo2o yewmpa. Ponb XJIOpOIIacToB B Ipoliecce
dotocunte3za. CBeroBass u TemHoOBas (aspl. Domoodwvixanue, Ci., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTH
¢dotocunTesa. BnusHue pa3nuyHbix (akTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HaUeHue (HOTOCUHTE3A.

XeMocuHTe3. Pa3HooOpasue OpraHu3MOB-XEeMOCHHTETHKOB: HUTpUPHUIMpYIOLIMEe OakTepuu, Keae300aKkTepud,
cepobakTepuu, BOJIOPOJHbIE OaKTepuu. 3HAUEHUE XeMOCHHTE3a.

AHaspoOHbIe opraHu3Mbl. Bunbl Opoxenus. [IpoaykTel OpoKeHHS M HX HCIOJIb30BaHUE 4YEJIOBEKOM. AHa’pOOHBIE
MHUKPOOPTaHU3MbI KaK 00BEKTHI OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTuyeckoro ooMena. IlomroroBurenbHbI dTan. ['nukonus3 — OECKUCIOPOIHOE
pacuIeTIeHHE TIIFOKO3bI.

buonoruyeckoe okHUCIeHHE, WU KIETOYHOE JAbIxaHue. Pojab MUTOXOHApPUIA B mpolieccax OMOJIOrMYEeCKOT0 OKUCICHHUS.
Huxnmumaeckue peakuun. OkucnutenbHoe dhochopunupoBanue. Inepeus memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomonnoti AT®-cunmaser. llpeumyiecTBa a’poOHOTO TyTH OOMEHAa BEIIECTB TMepel aHadPOOHBIM.
D} heKTUBHOCTH SHEPreTHUECKOro oOMeHa.

JdeMoHCcTpamumn

[optperst: Jx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I[1. Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «DoTocuHTE3», «DHepreTHueckuii obmen», «buocunres Oenkay, «CtpoeHue GdepmeHTay,
«XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHWE JUIsi TMPUTOTOBICHUS TOCTOSHHBIX W BPEMEHHBIX
MUKPOTIPETIapaToB.

JlabopatopHas pa6ora «/3ydeHne KaTaTUTHUYECKOW aKTUBHOCTH (PePMEHTOB (Ha MIPUMEPE aMIJIAa3bl UIIU KaTaaa3bl).

JlabopaTtopHas padora «/3ydeHue (epMEHTATUBHOTO pACHICIUICHUS TEPOKCHIA BOJOPOJA B PACTUTEIBHBIX H
KUBOTHBIX KICTKAX.

JlaGopaTopHasi pabota «CpaBHeHHE TTPOIECCOB (DOTOCUHTE3A M XEMOCHUHTE3a.

JlaGopaTopHasi pabota «CpaBHEHHE MTPOIECCOB OPOKECHUS U JTBIXAHUS».
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Tema 7. HacnencrBennasi uHGopManusa U peajan3anus e€ B KJIeTKe

Peakiiuu matpuuHoro cunTe3a. [IpUHIMI KOMILJIEMEHTApPHOCTH B pEaKIUsAX MAaTpUYHOTO CHUHTe3a. Peanmuzarus
HacjeAcTBeHHOW nHpopMauuu. ['eneTnueckuil koj, ero cBoiictBa. Tpanckpumnuus — Matpuunblii cunte3 PHK. Tlpunuumns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTb, AaCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6
aykapuomuyeckot kiemxe. Hexooupyrowue PHK.

Tpancnsums u e€ ostanbl. Yyactue TpancnopTHeix PHK B OuocunTeze Oenka. YcnoBusi OuocuHTe3a Oelnka.
Konuposanne amuHokuciot. Posb pubocom B GuocunTtese Oenka.

Cogpemennvie npeocmaenenus o cmpoenuu eerog. OpraHuzalusi T€éHOMa Yy MPOKapHOT M 3yKapuoT. Perymsius
aKTUBHOCTHU IreHOB y mpokapuoT. ['unoresa onepona (®. XKakob, XK. Mano). Mozrexynsapusie mexanuzmvl 9KCApeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enos. Perynsiuus OOMEHHBIX NTpOLIECCOB B kieTke. KieTouHbli
rOMEOCTa3.

Bupycsl — HeksierouHble (QOpMBI KU3HM U OONMraTtHeie mnapa3utbl. CTpOEHHE MPOCTBIX U CIOXHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. JKuswennoui yuxn JHK-codepocawux eupycos, PHK-coodepocawux eupycos,
baxmepuogazos. Obpamunas mpancKpunyus, pegepmasd, UHmezpasd.

Bupychpie 3aboneBanus uenoBeka, XUBOTHBIX, pactenuit. CIIAJ[, COVID-19, couuanbHble W MEIUIIMHCKUEC
POOJIEMBI.

Buoungopmamuka: unmeepayus u anamusz 6oavuux maccusos («bigdatay) cmpyxmypuvix 6uonocuueckux Oanmvix.
Hanomexuonoeuu 6 obuonoeuu u meouyune. Ilpoepammupyemvie pynxyuu 6eaxos. Cnocobwvl 00cmasku 1ekapcme.

JdemoHcTpanuun

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKHIA.

Tabnunel u cxemsl: «bruocuntes 6enkay, «'enerndyeckuit koay, «Bupyce», «baktepuodarmy.

IIpakTuueckas padora «Co3anne MOJIEIA BUPYCay.

Tema 8. 7JKusHeHHBbII HUKJI KJICTKH
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Knerounsrii nuki, ero mepuoasl u perynsuus. Matepdaza u muto3. OCoOEHHOCTH MPOLIECCOB, MPOTEKAIOUIUX B
untepdaze. IloaroroBka kmeTtkun K jAeneHuto. IIpecuHTeTndeckuit  (MOCTMUTOTHYECKUI), CHHTETHYECKUH U
MMOCTCUHTETUUYECKUH (TPEMUTOTUUYECKU ) IEPHOIbI HUHTEP(DA3BI.

Martpuunsiit cunte3 JJHK — permukanus. [Hpunnuns! permkanuu JJHK: koMmieMeHTapHOCTh, MOJIYKOHCEPBATUBHBIN
CUHTE3, aHTUnapaienbHocTh. Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. TeromMepsl U Tenomepasa.
XPpOMOCOMHBIN HA0Op KJIETKU — KapuoTUM. JIUTIJIONAHBIA U TalIOWIHBIA HAa0Ophl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

Jenenne kieTku — MuTO3. CTaguu MHUTO3a U MNPOUCXOJAIIME B HHMX Mpolecchl. Tumbl murto3za. Kapuokunes u
HUTOKHHE3. brosornyeckoe 3Ha4YeHUE MUTO3A.

Perynsiius MuTOTHUECKOTO ITMKIIA KIETKH. [IporpammMupyemas kieTouHast ru0eiib — armornTo3.

Knerounoe sapo, Xxpomocombl, (GYHKIIMOHAIBHAS TEHOMHKA. Mexanuzmol npoaughepayuu, ouggepenyuposxu,
cmapeHus u eubenu kiemok. «L{ugpposas knemkay — obuoungpopmamuueckue mooenu QYHKYUOHUPOBAHUS KIeMKU.

JdeMoHCTpamumn

Tabmuip! u cxeMbl: « KU3HEHHBIN UK KIETKW», «MuTto3y, «CtpoeHue xpoMmocomy, «Permmukamus JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOTpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JladopaTopHasi padoTa «HabmoneHne MuTo3a B KIIETKaX KOHYHMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKpOIIpEIraparTax).

Tema 9. CTpoenne u pyHKIIUN OPraHU3MOB

buonoruyeckoe pasHooOpaszue oprann3MoB. OTHOKIETOYHBIC, KOJOHHABHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS M >KU3HEAESITEIBHOCTH OJIHOKJIECTOUYHBIX OpraHuU3MOB. baktepum, apxeu, OJHOKIECTOYHBIC
rpulBbl, OJHOKJIETOYHBIE BOJAOPOCIIH, APYTHE MPOTUCTHI. KOTOHUambHBIE OPTaHU3MBI.

B3anMocBsi3b yacTeil MHOTOKJIETOYHOT'O OpraHnu3Ma. TKaHu, Opranbl U CUCTEMbI OpraHoB. OpraHu3M Kak €IMHOE 1IeJI0E.
I'omeocras.

Tkanu pacteHuid. TUrbl pacTUTENbHBIX TKaHEW: 00Opa3oBaTesbHasl, MOKPOBHAS, MPOBOASIIAs, OCHOBHAS, MEXaHUYECKAsl.
OcobGennocTtu cTpoeHus1, QYHKIUNA U PACTIONOKEHHS TKAaHEH B opraHax pacTeHUH.
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TkaHu >KMBOTHBIX M 4eJOBEeKa. THIbl KMBOTHBIX TKaHEH: 3MUTeNuaibHasi, COCIUHUTEIbHAs, MbIILIEYHAs, HEPBHAs.
Oco0OeHHoCcTH CTpoeHUs!, GYHKUUN U PACIIONIOKEHHS TKAaHEH B opraHax »KMBOTHBIX U YEJIOBEKaA.

Opranbl. BereraTuBHble U T'e€HEpaTUBHbIE OpPraHbl pacTeHUil. OpraHbl U CUCTEMbl OPraHOB XMUBOTHBIX U Y€JIOBEKa.
@yHKIMU OPraHOB U CUCTEM OpPraHoOB.

Omnopa tena opranuzmoB. Kapkac pacteHuid. CkeneTbl OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHbIil 1
BHYTpEHHUN cKeneT. CTpOEHUE U TUIIBI COEUHEHNS KOCTEM.

JIBuKeHre opraHu3moB. J[BH)KeHHE OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOMIHOE, KTYTUKOBOE, pecCHUYHOe. JIBUXKeHue
MHOTOKJIETOUHBIX PACTEHUW: TPOMHU3MbI W HACTUU. JIBMKEHUE MHOTOKJIETOYHBIX XUBOTHBIX M YEJIOBEKAa: MBbIIICYHas
cuctema. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IloriomeHne BOABI, YIJIEKMCIONO ra3a M MUHEpaJbHBIX BELIECTB pacTeHUsMU. [lutanue
KUBOTHBIX. BHYTpPUIIONIOCTHOE U BHYTPHUKJIETOUHOE muieBapeHue. [luTtaHne mNO3BOHOYHBIX JKUBOTHBIX. OTaebI
NUIIEBAPUTENBHOTO TpakTa. [IumeBapurenbHbie xkene3bl. [IuieBapuTenbHas cuctemMa 4enoBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHuil. [pixanue x*uBOTHBIX. [{uddys3us ra3oB depe3 MOBEPXHOCTh KIETKH.
Koxnoe npixanue. [pixaTenbHas moBepxHocTh. JKabepHoe W nérouHoe AbixaHue. JIpIxaHUE MO3BOHOYHBIX JKUBOTHBIX H
YeJIOBEKa. JBOIIOLMOHHOE YCIOXKHEHUE CTPOEHHUS JIETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas CUCTEMa YelOBEKa.
MexaHu3M BeHTWISALUY JETKUX Y TITUI U MIIEKONUTatomuX. Perynsamus neixanus. J{prxatenbHble 00BEMBI.

TpaHcOpT BEWIECTB Yy OpPraHu3MOB. TpPaHCHOPTHBIE CHCTEMBbI PACTEHUW. TpaHCIOPT BEWIECTB Y JKUBOTHBIX.
KpoBenocnas cucrema u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX )KMBOTHBIX M 4enoBeka. Cepaile, KpOBEHOCHbIE
cocynbl U KpoBb. Kpyru kpoBooOparieHus. JBOMIOLUOHHBIE YCIOXHEHHUS CTPOCHHUS KPOBEHOCHON CHCTEMBI MO3BOHOYHBIX
’KUBOTHBIX. PaboTa cepaua u e€ peryssmus.

Beigenenne y opranu3MoB. Beinenenue y pacrteHuil. BeineneHnue y xuBOTHBIX. CokpaTuTenbHble Bakyoiau. Oprassl
BbIieNieHHsI. DuIbTpanus, cekpenns 1 o0paTHOE BcachlBaHME KaK MEXaHU3Mbl paOOThl OpraHoB BbiAeneHUsA. CBsA3b MOJOCTH
TEeJIa ¢ KPOBEHOCHOM M BBIIEIUTEIBHON CUCTEMaMU. BrljieeHue y MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHune
1 GyHKIHOHUpOBaHKe HePpoHa. OOpa3oBaHNE MOYH Y YETIOBEKA.
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3ammuTa y OpraHu3MoB. 3aliuTa Y OJHOKIETOYHBIX opraHu3MoB. Cropsl OakTepuil U IUCTHI MPOCTEHUIIUX. 3aluTa y
MHOT'OKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHOM M XMMUYECKOM 3aIAThl. DUTOHIUIBI.

3ammuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI U UX MPOU3BOJAHBIC. 3aluTa Opranu3zMa oT Oosie3Heil. MimmyHHas
cuctema yesioBeka. KieTouHslil 1 rymopaibHblii HUMMYHHUTET. Bpoxka€HHBINA U TPpUoOpETEHHBIN crieupuyecKuii HUMMYHUTET.
Teopust knoHanbHO-cenekTuBHOrOo uMMyHuTeTa (I1. Opnux, ®. M. bepuer, C. ToneraBa). BocnamutenbHble OTBETHI
opranu3mMoB. Posib BpoXkIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUA.

PaznpaxkumocTte © peryisiiusi 'y OpraHu3MoB. Pa3gpaXxuMocTh y OJHOKJIETOYHBIX OpPraHu3MoOB. TaKCHCHI.
PaznpaxumMocTh U peryssiius y pacTeHuil. POCTOBBIE BElIECTBA U X 3HAYEHHUE.

HepBHas cucrema u pediekTopHas peryisius y XUBOTHbIX. HepBHas cuctemMa u €€ OTHeNbl. DBOJIOIHUOHHOE
YCIIO)KHCHHE CTPOEHUS HEPBHOW CHUCTEMBI Y >KMBOTHBIX. OTIENIbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pednekTopHas ayra. be3yciioBHbIC U YCIOBHBIE PE(IICKCHI.

I'ymopanibHasg perynsiuus U SHAOKPUHHAs CUCTEMa >KMBOTHBIX M 4ejoBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U HUX
ropMoHbl. JleiicTBue TOpMOHOB. B3auMoCBsA3b HEPBHOMW U SHAOKPUHHOU cucTeM. ['unorasamo-runoduszapHas cucrema.

JdeMoHCTpamuun

[Toptper: U. I1. I1aBmnos.

Tabmumpl 1 cxembl: «OTHOKIETOYHBIC BOJAOPOCIN», «MHOTOKIETOUHBIE BOJOpociny, «baktepumn», «lIpocreiimme,
«OpraHbl IIBETKOBBIX pacTeHUN», «CHCTEMBI OPraHOB IMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHEE CTpOEHUE HACEKOMBIX)»,
«Tkanu pacrenuit», «KopHeBbie cuctembl», «Ctpoenue ctediss», «CTpoeHue JUCTOBOM TUTACTUHKHY, « TKaHU KUBOTHBIX,
«Ckenetr uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHocHas cucremay», «JlpixatenbHass cucremay», «HepBHad
cucrteMa», «Koxa», «Mpliieunas cucrema», «BoiaenurenpHas cucteMa», « QHIOKpUHHAsE cucTeMay, «CTPOCHUE MBIIIIBD,
«Mmmynurery, «KumeynonosnocTHeie», «Cxema NMUTaHUs pacTeHui», «KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue ruaps», «CtpoeHue miaHapun», «BHyTpeHHee cTpoeHHe IT0XAEeBOro uepBs», «HepBHas cucrema pbiO»,
«HepBHas cucrema jsrymkun», «HepBHas cucrtema mnpecMmblkarommxcs», «HepBHas cucrema ntuny, «HepBHas cuctema
MIekonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.
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O6opyaoBaHUEe: CBETOBOM MHUKPOCKOIN, MHKPOIMpENapaThl OJHOKIETOYHBIX OPraHW3MOB, MUKpOIpenapaThl TKaHEH,
PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMM HACEKOMBIX, WIJIOKOXHUX, >KUBBIE HK3EMIUIAPbl KOMHATHBIX pacTeHH, repOapuu
pacTeHU pa3HBIX OTACJIOB, BIIAXKHBIC IMperaparbl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIUU OECIO3BOHOYHBIX
KUBOTHBIX, CKEJET 4YeJOBeKa, O00OpyJOBaHUE JIsI JEMOHCTpPAllMd TOYBEHHOTO W BO3JYIIHOIO IHUTAHUS PACTCHUH,
pacuieryieHus Kpaxmana U OeJKOB Mo JAeiicTBueM (HEepMEHTOB, 000PYyAOBaHUE ISl JEMOHCTPAIIMU OMBITOB MO U3MEPEHUIO
XKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIBIXaTEIbHBIX JIBH)KCHUH, MOJIEIN TOJIOBHOTO MO3Ta Pa3IMUHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEl paCTEHHII».

JlaGoparopHasi pabora «/3ydueHue TKaHEHl KUBOTHBIX).

JlaGopaTopHasi pa6ora «/3ydueHue opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U TOJIOBOE. Bubl Oecronoro pa3MHOKEHHUS:
MOYKOBAHHE, CTIOPYJIISIUS, (hparMeHTaIus, KIOHUPOBAHHUE.

[TonoBoe pa3muoxkenue. [lonoBeie kneTku, win ramersl. Meiio3. Crtagun Meiiosza. IloBegeHue xpoMocoM B Meilose.
Kpoccunrosep. buonornueckuil cMbICI Mei03a M MOJOBOTO mporecca. Melo3 W ero Mecro B JKM3HEHHOM ILIHKIIE
OpraHU3MOB.

[IpenzaposasiieBoe pa3zBuTHe. ['ameroreHe3 y >KMBOTHBIX. [lomoBbie xkene3pl. OOpa3oBaHMe W Pa3BUTHE IOJOBBIX
kieTok. Crnepmatoreses u ooree3. CTpoeHHE MOJOBBIX KIETOK.

OmnogoTBOpeHrne W 3MOpPUOHANBHOE pa3BUTHE JKUBOTHBIX. CMOCOOBI OIUIOAOTBOPEHHUS: HapyKHOE, BHYTPEHHEE.
[TapTrenorenes.

NuanBrayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa O Pa3BUTHH OpraHU3MOB. Mopgoeenes —
OOHa U3 2nasHuix npobaem smopuonocuu. Konyenyus mopgocenos u mooenu mopgoeenesa. Craaum 3MOpUOTEHE3A
KUBOTHBIX (Ha puMepe Jsarymkn). Ipoonenue. Tunsl npobnenus. [Jemepmunuposantoe u HedepMUHUpo8arnHoe OpoobieHue.
bnacmyna, munvt 6aacmyn. OcoOEHHOCTH NPOOJIEHUS MIICKOTHMTAOMINX. 3apOMABIIIEBBIC JTUCTKU (TacTpyJsnus). 3aKiaaaKa
OpraHOB W TKaHEW W3 3apOJbIIIEBBIX JIHCTKOB. B3anmHOe BIWsiHHME yYacTeil pa3BUBAIOIIETOCS 3apojiblia (3MOpHUOHATbHAS
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WHIYKIMS). 3aKiajka TulaHa CTPOCHUSI JKMBOTHOTO KakK pe3ysibTaT HMEpapXMUECKUX B3aMMOJICUCTBUN TeHOB. BiusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3Butue xuBOTHBIX. IlocTaMOpuoHaneHblii mnepuon. Ilpsmoe u  Hempsimoe pasButue. PazButne ¢
MeTamop(}o30M y OECIIO3BOHOYHBIX M TTO3BOHOUYHBIX KUBOTHBIX. bUojornueckoe 3HaueHUE MPSIMOT0 M HEMPSIMOT'O Pa3BUTHS,
WX paclnpocTpaHeHUe B mpupoje. Tumbl pocTa >KUBOTHBIX. DakTOpBI peryisiiuv pocTa >KMBOTHBIX M yenoBeka. Craauu
MOCTAIMOPHOHAJIBHOTO Pa3BUTUS Y J>KHUBOTHBIX W 4esioBeka. [lepuonbl oHTOreHe3a uenoBeka. CTapeHHME M CMEPTh Kak
OMOJOTNYECKUE MPOLIECCHI.

PasmHosxenue u pasButue pacteHuil. ['ametodur u cnopodut. Melo3 B KU3HEHHOM IHKiIe pactenuil. OOpa3oBaHue
criop B mpoiiecce Mmeiosa. ['amerorene3 y pacrenuii. OIiogoTBOPEHUE U PAa3BUTHUE PACTUTENIbHBIX OpraHu3MoB. J[BoiiHOE
OTUIOJIOTBOPEHHE y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U Pa3BUTHE CEMCHHU.

MexaHu3MBbl pEeTyJIsIIMU OHTOI€HE3a Y PACTEHUHN 1 )KUBOTHBIX.

JdeMoHCcTpamumn

IToptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuupt u  cxembl: «BeretatuBHOEe pa3MHOXeHHE», «Tumbl Oecrooro pa3MHOXeHHs», «Pa3MHOXKeHUe
XJaMUIOMOHAAbI», «Pa3MHOXKEHHE O3BIVIEHbDY, «Pa3dmMHOX)eHue ruaps», «Meio3», «XpoMocoMbl», «l'ameroreHesy,
«CTpoeHue AMIEKIETKN U ciepmaTo3ouaay, « OCHOBHBIE CTaluM OHTOreHe3ay, «lIpsmoe u HenmpsiMoe pa3Butue», «Pa3Butue
ManCKoro xyka», «Pa3Butue capanum», «Pa3zButhe Jsarymkw», «Jl|BoMHOE OIUIOJIOTBOPEHHUE Y IBETKOBBIX PACTCHUIY,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JABYIOJBHBIX pacTeHU», «KU3HEHHBIM LMK MOPCKOW KamycThbl», «KU3HEHHBIN ITUKII
Mxay, «KW3HEHHBIN UK TANOPOTHUKAY, «KM3HEHHBIN IIUKI COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIpEnapaThl SUIIEKICTOK M CHepMaTo30u0B, Monaenb «llukn pa3Butus
JATYIIKHA.

JlabopaTopHasi padora «/3yueHne cTpOeHHUsI MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOMpenapaTax».

IIpakTuyeckas pabora «BpIsiBIeHHE TPU3HAKOB CXO/ICTBA 3aPObIIIEH MO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICIIMX PACTEHUI.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB
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HcTtopus cTraHOBIEHUS M pa3BUTHS T€HETUKU Kak Hayku. PaGotel I'. Mengens, I'. ne ®puza, T. Moprana. Poinb
OTEUECTBEHHBIX yu€HbIX B pa3Butuu reHetuku. Pabotsl H. K. Konbsuosa, H. . BaBumosa, A. H. benosepckoro, I'. ]I.
Kapnieuenko, 0. A. ®unmunuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TE€HETUYECKHE MOHSATHUS M CUMBOJIbL. ['OMOJOTMYHBIE XPOMOCOMBI, aJUICJIbHBIE TE€HBI, AIBTEPHATUBHBIC
NPU3HAKK, JOMHHAHTHBIM M PELECCUBHBIA MPU3HAK, TOMO3UIOTa, TE€TEPO3UroTa, YUCTas JMHUS, THOPUJIBI, TEHOTHII,
dbenotun. OCHOBHBIC METO/IbI TEHETUKH: THOPUIOTOTUUECKUH, ITUTOJIOTHYECKU I, MOJICKYJISIPHO-TEHE TUYECKUM.

JdemoHcTpanuun

Iloptpersl: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H. benoszepckuii, I'. 1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeer-Pecopckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEITUBAHUS.

JladopaTopHasi padoTa «/Ipo3oduia kak 0ObEKT TEHETUYECKUX UCCIICTIOBAHHIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBrlii 3akoH MeHaens — 3aKOH €IWHO0Opa3us THOPHUIOB TEPBOTO IOKOJICHUS.
[IpaBmwiio nomuHHupoBaHusA. Bropon 3akoH MeHAens — 3aKOH paclICIUIEHHWs IPU3HAKOB. [luTomornueckue OCHOBBI
MOHOTHOPHIHOTO CKpeIIMBaHus. | UIToTe3a YMCTOTHI TaMeT.

AHanusupytoniee ckpeniuBanue. [[poMexxyTOUHBIN XapakTep HaclienoBaHusd. PacuiemnyieHue mpu3HakoB MPU HEMOJHOM
JTOMUHHUPOBAHUMU.

JlurnOpunHoe ckpemuBaHue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBHCHUMOIO HAcCJEOBaHUS IPU3HAKOB.
[{uTonornueckue OCHOBBI JUTHOPHUTHOTO CKPEIITUBAHMUS.

CueruteHHoe HacjieoBaHue mnpu3HakoB. PaGotrer T. Moprana. CremieHHOE HAacJICIOBaHHE T'€HOB, HapyIICHHUE
CLETUJICHUSI MEX]ly T€HaMH. XPOMOCOMHAsI TEOPHS HACIIEICTBEHHOCTH.

I'enetuka nosa. XpoMOCOMHBIM MEXaHU3M OIpeETIeHUs Moja. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHbIN U
reTeporamMeTHbIi 1moj. ['eHeTndeckast CTpyKTypa MoJ0BbIX XpoMocoM. HacnemoBanue npu3HakoB, CIEIUIEHHBIX C MOJIOM.

I'enotun kak uenoctHasg cucrema. llneloTponuss — MHOMKECTBEHHOE JIEMCTBHME T'eHAa. MHOMXKECTBEHHBIM aJlICIn3M.
B3aumopeiictBue HeamwenbHbIX TeHOB. KoMIieMenTapHoCcTh. OnucTas. [lonumepus.
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['eneTnyeckuii KOHTPOJb PA3BUTHS PACTCHUH, >KMBOTHBIX M UEJOBEKa, a Takke (PU3MOJOTUUECKUX IMPOIECCOB,
MOBEJICHUSI U KOTHUTUBHBIX (PYyHKIMHI. ['eHETHUECKUEe MEXaHU3Mbl CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHUCTBUS «XO3SIMH —
MapasuT» U «XO03IUH — MHUKpOOHOM». ['€HeTHYeCKHe acreKThl KOHTPOJS M HW3MEHEHHs HACJIeICTBEHHON HMH(pOpMaIuu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuun

IToptpetsl: I'. Menaens, T. Mopras.

Tabmumplt um cxembl: «llepBbiii U BTOpOM 3akoHBI MeHuensa», «Tpetuit 3akoH MeHaens», «AHaIU3UPYOIIEE
ckpemnuBanue», «Henomnnoe nomunupoBanuey, «ClemieHHOe Haclel0BaHue MPU3HAKOB y Apo30duibly, «['eHeTuka monay,
«Kapuotun uenosekay», «Kapuotun apozoduisny, «Kapuotun nruibl», «MHOXECTBEHHBIN alenu3my, «B3zaumoaeicTeue
TE€HOBY.

O6opynoBaHue: MOJIETb ISl IGMOHCTPAIMK 3aKOHOB €IMHOO0Opa3us TMOPUAOB MEPBOTO MOKOJCHUSI U PacCHISTIICHUS
IIPU3HAKOB, MOJENb JUIs JEMOHCTPALMM 3aKOHAa HE3aBUCHMMOIO HAcCJIEJOBaHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMU
CIEIUICHHOT'O HacleA0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompemnapat: «/po3odunay.

IIpakTnuyeckas padora «/3yuenue pe3yapTaToB MOHOTMOPUHOTO CKPEIIUBAHUS Y IPO30PUITBI».

IIpakTnuyeckas padora «/3ydyenue pe3yabTaToB TUTHOPUIIHOTO CKPEITUBAHUSA Y APO30(DUITBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aunmopelictBue reHotuna u cpenbl npu (popmupoBaHuu (peHorumna. M3MeHUMBOCTH Npu3HakoB. KadecTBeHHBIC U
KOJINYECTBECHHbBIEC IPU3HAKU. BHU/IbI N3MEHUYNBOCTHU: HEHACIICACTBEHHAS U HACJIEICTBCHHAS.

MonaudukannonHass W3MEHYMBOCTh. Ponb cpeapl B (GopMuUpoBaHUM MOAU(PUKAIMOHHOW H3MEHYMBOCTH. Hopma
peakuuu mnpuszHaka. Bapuanuonublii psa u BapuarnmonHas kpuBas (B. Horanncen). CgoiicTBa MoIU(UKAIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckass U3MeHUYUBOCTh. CBOMCTBA M'€HOTUIIMYECKON M3MEHUYMBOCTH. BBl T€HOTUMMYECKON N3MEHUYMBOCTH:
KOMOWHATHUBHAS, MyTaIl[AOHHAS.

KoMmOvHaTtnBHAss W3MEHYMBOCTh. MeW03 ¥ TMOJOBOM TMPOIECC — OCHOBA KOMOWHATUBHOW W3MEHYMBOCTH. Poib
KOMOWHATUBHON M3MEHUYMBOCTH B CO3JIJaHUU T€HETHYECKOTO Pa3HOOOpa3usl B peiesax OJHOTO BU/IA.
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MyTanmoHHas U3MEHUYUBOCTh. BUJIBI MyTalnuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTAHHBIE U MHAYLIHPOBAHHbBIC
MyTaluu. SlaepHele W OMUTOILUIa3MaTHyeckne myTtanuu. COMAaTUYECKUE W MOJOBble MyTanuu. [IpuunHBl BO3ZHUKHOBEHUS
MyTanui. MyTareHsl U UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO MpOolecca. 3aKOH TOMOJIOTUYECKHUX
psanoB B HaciencTBeHHOM n3MeHunBocTy (H.U. BaBunos). BHesinepHas "3MEHYMBOCTD U HACIIEICTBEHHOCTD.

Onucenemuxa u dNUSeHOMUKA, POJb INUSEHEeMUYECKUX PaKmopos 8 HACIe008aHUU U USMEHYUBOCU (DeHOMUNUYECKUX
NPU3HAKOB Y OP2AHUZMOB.

JdemoHcTpanuun

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuipl 1 cxembl: « Buasl uaMeHUMBOCTHY, «MoaudukamoHHas N3MEHIMBOCThY, « KOMOUHATHBHAS N3MEHYMBOCTHY,
«Meiio3y, «OmnonoTBopeHue», «I'eHernueckue 3a00JeBaHus YeloBeKay, «BUbl MmyTaiuii.

O6opynoBaHue: *UBble M repOapHble SK3EMIUISIPhl KOMHATHBIX pacTeHHi, pUCyHKU (poTorpaduu) >XKUBOTHBIX C
Pa3IMYHBIMU BUJAMU U3MEHUYHUBOCTH.

Jlabopatopnas padGora«lccienoBanre 3akOHOMEpHOCTEH MOAUGUKAIMOHHOW u3MeHuMBOCTU. [locTpoeHue
BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

IIpakTuyeckas padora «Myrtamuu y 1po30(duibl (Ha TOTOBBIX MUKpOIIpEIapaTax)y.

Tema 14. I'eneTuKka 4esioBeKa

Kapuorun uenoseka. MexayHapoaHas IporpaMMa MCCIIEIOBaHUs T€HOMa 4YesloBeKa. MeToipl M3ydeHUs T€HETUKU
YeJIOBeKa: TCHEAIOTHYECKHM, OJIM3HENOBBIM, [MTOTCHETHYECCKUN, MOMYISIMOHHO-CTATUCTUYCCKUM, MOJICKYIISPHO-
reHeTnyecknii. COBpEMEHHOE OIpeIeSICeHHEe FeHOTUIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHNUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomorpsio ITI[P-anamm3a. HaciencrBenHbie 3a0oieBaHus YelioBeKa. [ eHHbIE U XpOMOCOMHBIE 00JIe3HU uesioBeKa. bojesHu ¢
HACJIEJICTBEHHOW MPEeIpacoIoKEHHOCThIO. 3HAUEHHE MEUIIUHCKON T€HETUKH B MPEJOTBPAILICHUH U JIEYEHUU T€HETUYECKUX
3a0oneBaHnil YenoBeka. Meanko-TeHeTnueckoe KOHCyabTupoBanue. CTBOJIOBBIC KIIETKH. [[OHATHE «T€HETHYECKOTO TPy3ay.
DTUYeCcKre acreKThl UCCIIEIOBAHUM B 00JIACTH PEAAKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne (GakTOpHl MOBHIIIICHHOW YYBCTBUTEIBHOCTH YENIOBEKA K (PU3NYECKOMY M XMMHYECKOMY 3arps3HEHUIO
OKpyXarouieu cpenbl. ['eHeTnueckas npeapacnoioKEHHOCTh YEIOBEKA K ATOJIOTUSIM.
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JdemoHncTpanuun

Tabmuupl u cxembl: «Kapuotun denoBeka», «MeToJbl U3yUeHUsI TEHETUKHU 4eloBeKay, «l eHeTndeckue 3a00eBaHUs
YEJIOBEKa.

IIpakTuyeckas padora «CocTaBiIeHUE U aHAIA3 POJTOCIOBHOM.

Tema 15. Cennekuusi OpraHu3MoB

JloMecTukamuss W CelneKuus. 3apoKAeHue cenekiuu v gomectukanuu. Yuenue H. M. BaBunoBa o IleHtpax
MPOUCXOKACHUS U MHOTO0Opa3usi KyJbTYPHBIX pacTeHui. Posib cenekiuu B CO3JaHUU COPTOB PACTEHUM M MOPOJ] YKUBOTHBIX.
Copr, nopoja, mramMM. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleACTBeHHOM n3MeHunBocty H. . BaBunosa, ero 3HaueHue i
CEJICKIIMOHHON paboThI.

Metoasl ceneKimoHHON paboThl. MICKyCCTBEHHBIM OTOOp: MACCOBBIM M WHAWBHAYAJIbHBIA. DTambl KOMOWHAIIMOHHON
cenekuuu. Vcnbitanue npou3BoAUTENCH 0 MOTOMCTBY. OTOOp MO M'eHOTHUITY C IMOMOIIBIO OIEHKH (PEHOTHUIA MOTOMCTBA U
oTOOp MO reHOTHUITy ¢ TomoInbio aHanuza JIHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJl CEJICKIMOHHOW paboThl. PaawianmoHHBIN M XUMHYECKUM MyTareHe3 Kak
UCTOYHUK MYTallMi y KYyJIbTYpHBIX (opMm opranu3mMoB. Mcmonb30BaHHE€ TEHOMHOTO pPEIAaKTUPOBAHHS W METOJIOB
pekoMmOuHaHTHBIX JIHK m1s1 momydeHust nexoaHOro MaTepuania sl CEIeKIIUH.

[Tomyuenne nonumuion0B. BHyTpuBHI0Bas TuOpuamu3anus. BIW3KOpPOACTBEHHOE CKpEIIMBaHUE, WM WHOPHUJIUHT.
HeponctBenHoe ckpemniuBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mpuduHbL. Vcmonp3oBaHWE TeTepo3uca B CEJICKIIHH.
Otrnanéunas rubpuam3anus. [IpeomonieHne Oecrioauss MEKBUIOBBIX THOPUIOB. JlOCTHXKEHHMS CEJICKIIMU PACTECHUU U
KUBOTHBIX. «3€1E€Has pesooYUsLY.

CoxpaHeHHEe U U3yUYCHHE T€HETHYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHHUN W MX JUKUX POAUYEH I CO3JaHUSI HOBBIX
COPTOB M THOPHIOB CEIIbCKOXO3SHWCTBEHHBIX KYIbTYp. M3yueHnue, coxpanenue u ynpasieHue 2eHemuyecKUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBLIX HCUBOMHDBIX 8 YEJIAX VIYHUULEHUS CYWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U
KpOCCO8, 8 MOM YUC]Ie C NPUMEHEHUEM COBPEMEHHBbIX MEeMO008 HAYYHBIX UCCIe008AHU, NepedosblX UOell U NepCneKmuHbLX
MEexXHON02U.

JdemoncTpanumn
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[Toptpetsr: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI. Acraypos, H. bopnoyr, /. K.
benses.

Tabmuipl 1 cxembl: «lIeHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyJIbTYPHBIX PAacTECHUN», «3aKOH TOMOJOTHYECKUX
PSAZIOB B HACJIEICTBEHHON U3MEHYUBOCTUY, «MeTobl cenekiuny, «Otnanéunas rudbpuauzanusy», «Myrtarenes.

JlabopaTopHas padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ JIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yuyeHrne METOJIOB CEJIEKIIMU PACTEHUI.

IIpakTuuyeckas padora «lIpuBuBKa pacTeHHI.

IKckypceusi «OCHOBHBIE METOABl U JOCTMIKEHHUS CEJIEKLIMU PACTEHHM WM JKMBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO,
IUIEMEHHYI0 (epMy, COPTOMCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO34MCTBO, B JIA0OPATOPHUIO arpOyHUBEPCHUTETA HIIU
HAy4YHOTO IICHTPA)».

Tema 16. BuoTexXH0JI0THS U CHHTETHYECKAsI OUOJIOT S

OOBEeKTh, HUCIOJNb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKAHEBbIE KYJIbTYPhl, MHUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaauuumoHHass OMOTEXHOJOTHUs: XjeOoneyeHue, MONyYeHHe KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOJEIHE.
Mukpobuosnornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TexHojorui. IlpomsBoacTBo Oenka, aMUHOKHUCIOT U
BUTaMHUHOB.

Co3nanue TEXHOJOTMA M HMHCTPYMEHTOB ILIEJICHANPABICHHOIO W3MEHEHHUS U KOHCTPYHPOBAHHS T€HOMOB C LIEJIbIO
MOJIYYE€HUS OPTaHU3MOB M X KOMIIOHEHTOB, COJIEpKAINX HE BCTPEUAIOIIHUECS B MPUPOJIe OMOCUHTETUYECKUE MY TH.

Knerounas wmxenepus. MeToasl KylIbTypbl KJIETOK M TKaHEH pacTeHHWM W >KMBOTHBIX. KproOanku. ComaTudeckas
ruOpuau3anus ¢ COMaTHYeCKui dMmOpuorene3. lcmonb3oBaHuwe ramiouioB B CeJIeKUUMU pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHANbHLIX anmumen 6 meouyure. VICKyCCTBEHHOE
OIUIOOTBOpEHUE. PEKOHCTPYKIMS SMUEKIETOK W KIOHUPOBAHUE >KUBOTHBIX. MeETOA TpaHCIUIAHTAaUUU SIAEp KIETOK.
Texnonocuu 0300po6nenus, Kya1bmueUupo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYp.

XpoMocoMHasi U TeHHash WHXeHepus. VICKyCCTBEHHBI CHMHTE3 TeéHa W KOHCTpyHpoBaHue pekomOumHaHTHBIX JIHK.
Coszoanue mpanczenHvlx opeanuzmos. JJoOCTHKEeHNs U NEPCIEKTUBBI XPOMOCOMHOM M T€HHOW MH)KEHEPUH. DKOJIOTMYECKUE U
ATUYECKHE NPOOIEMbl TCHHOW HHKEHEPUH.
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Menununckue O6uorexnonoruu. Iloctrenomuas mudposas meaununa. [IIP-nuarnoctrka. MeTtaGonoMHbBIN aHau3,
TEHOLICHTPUYECKUIN aHAJIN3 IIPOTEOMa YEJIOBEKA IS OLIEHKU COCTOSHUSA €r0 310pOBbs. VCIIOIb30BaHUE CTBOJIOBBIX KIIETOK.
TapretHas Tepanust paxa. 3D-OuounxkeHepus g pa3pabOTKu (yHAAMEHTAIBHBIX OCHOB MEIULMHCKUX TEXHOJIOTHUH,
CO37aHUsl KOMIUIEKCHBIX TKAaHEH COYETAaHHWEM TEXHOJOTMH TPEXMEPHOro OMONMpPUHTHHra M ckaddonauHra ajis pelieHus
3a71a4 NIEPCOHAIIM3UPOBAHHON MEIULIMHBI.

CoznaHre BEKTOPHBIX BakKUMH C IENbl0 OOecrnedeHus: KOMOMHHpPOBAHHOM 3ammuThl OoT Bo30ynuteneit OPBU,
YCTaHOBJIEHHUE MOJIEKYJIIPHBIX MeXaHU3MOB (pyHKImoHupoBanus PHK-conepskamux BUpycoB, BBI3bIBAIOIIUX 0CO00 OMACHbIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JemoHncTpanuun

Tabnuue! u cxemsbl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B IPOMBIIILIEHHOM MPOU3BOJICTBEY, «KileTouHast HHKEHEPUSI»,
«I'eHHas UHXKEHEPUS».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «lloaydyeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

JKCcKypeusi «bHOTeXHOJOrusT — BaKHEHIIas HPOM3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha OHOTEXHOJOTHYECKOE
MIPOU3BOJICTBO )».

11 KIJACC

Tema 1.3apo:kneHue u pa3BuTHE IBOJTIONUOHHBIX NPeJICTABJICHUA B 000Ul

OpomonmonHas teopust Y. J[apsuna. [Ipeanockuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4yHast A€STEIbHOCTh Y.
JlapBuHa.

JIBrkymue cuiibl 3BoionuMu  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTb PAa3MHOXKEHHS OPTraHU3MOB,
HACJIeJICTBEHHAs N3MEHYNBOCTh, O0OpH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntetnueckoir Teopuu dBomtonuu  (CTD). Heditpanbaas Teopus sBomtonmu. CoBpeMeHHas
HBOJTIOITMOHHASI OMOIOTHS. 3HAUYEHNE YBOIOIMOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.
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JdemoHncTpanuun

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. 7K. Cent-Unep, K. Krosse, Y. lapsun, C. C. YerBepukos, .
. llImansraysen, k. Xonaeitn, /1. K. bensies.

Tabmuuel u cxemsl: «Cucrema xuBoil npupoasl (nmo K. Jlunnero)», «JlectHuna xuBbix cyuiectB (mo Jlamapky)y,
«MexanusMm (QopmMupoBaHusi TPUCIIOCOOJIEHUI y pacTeHud M KUBOTHBIX (mo Jlamapky)», «Kapra-cxema mapuipyra
nytemectBus Y. [lapunay», «Haxonku Y. [apBuna», «Dopmbl O0prOBI 3a cymiecTBoBaHue», «llopoasl romyOei»,
«MHoroo6pasue KyIbTypHbIX (GOpM KanmycTb», «[lopoabl JoMallHUX )KUBOTHBIX», «Cxema o0pa3oBaHUsl HOBBIX BUJOB (11O
Y. JapBuny)», «Cxema COOTHOILIEHHUS JBIXKYIIMX CHUJ 3BOJIONUNY», «OCHOBHBIE TMOJOXKEHUS CHHTETHUYECKOW TEOpHUH
SBOTIOLIMM.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Momynsuusa kak sneMeHTapHas eAuHuia 3Boonud. CoBpeMeHHbIE METOJIbI OIEHKA T'€HETHMYECKOro pazHooOpasus M
CTPYKTYpbl TOmyisiiui. V3meHeHune rTeHO(MOHIA TMOMyIANMH KaK D3JIEMEHTApHOE SBOJIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

DOnemeHTapHble (AKTOPhl (ABMXKYIIUE CHIIBI) 3BONIOUMU. MyTannoHHbI nporecc. KoMOWHaTHBHAS W3MEHYUBOCTb.
Hpeiid reHOB — cinydyaliHble HEHAIpPaBICHHbIE M3MEHEHHUS YacTOT ajuieneil B momyssuuax. DPdekT ocHoBarens. Ippexm
bymoL10yHo20 copaviuika. CHUdICeHUe ceHemUu4ecKko2o pasHooobpasus: npuduHsl u cieocmeus. llposenenue s¢pgpexma opeiigha
2€HO8 8 Oonvbwux u marpix nonyaayuax. Murpamuu. M3omauus nomymsiuii: reorpadguyeckas (IpOCTpaHCTBEHHAs),
Oouostoruueckas (pernpoayKTUBHAS).

EctectBennbiii oTOOp — HampaBistomuii  Qgakrtop 3Bodtonuu. DOpPMBI  €CTECTBEHHOTO OTOOpa: JBIDKYIIHM,
cTabunu3upyrommi, paspeiBatomuii (au3pyntuBHbii). [lojgoBoit oTO0p. Bo3HMKHOBEHHWE U JBOJIOLUHS  COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprucnoco6IeHHOCTh OPraHU3MOB KaK Pe3ylIbTaT MUKPOIBOJIIOLWU. BO3HUKHOBEHHE MPUCIIOCOOJIEHUI Yy OpraHU3MOB.
ApoMopdo3bl U umanoamanTanuu. llpuMepsl MPUCTOCOONCHHWA y OpraHu3MoOB: Mopdojorndeckue, (GU3HOIOTHUYECKHUE,
OnoxuMuueckue, nopegeHueckre. OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.
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Bun, ero kputepun u cTpykTypa. BugoobpazoBanue Kak pe3yiabTaT MUKpO3BoIonuu. M3omsauus — KitoueBoi (akTop
BUI000pa3oBanusi. Ilytu wu cmocoObl  BUAOOOpa3oBaHUs: ajjlomaTpuueckoe (reorpauyeckoe), CUMIATPUUECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (TOJTUILTIOUAU3AIMS, THOpUan3alus). [ IuTenbsHOCTh IBOIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTUUECKOTO pa3HOOOpa3usl.

Ponb 3BONIOIIMOHHON OMONIOTHH B pa3pabOTKE HAYYHBIX METOJ0B COXpaHEHHs] OropazHooOpasus. MUKpPOIBOMIOLUS U
KOABOJIIOIMS MApa3sUTOB M UX XO035€B. MexaHu3mbl (HOPMUPOBAHUS YCTOMUYMBOCTH K aHTHOMOTHKAM U CHOCOOBI OOPHOBI C
HEW.

JdemoHcTpanumn

IToptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabnuuel u cxembl: «MyTanmoHHasi U3MEHYMBOCTHY, «[lonmyndinuronHas cTpykTypa Bujay, «CxeMa NposiBICHUs 3aKOHA
Xapau—BaitnOepray, «/[Bwxymire CHUIbl SBOMIONUNY», «IJKOJOTUYECKas W30JSAUUS TMOMYyJISUUA CceBaHCKOW (dopenny,
«["eorpaduyeckas U30SIUS TUCTBEHHUIIBI CHOMPCKOM M TMCTBEHHHUIIBI AypCKoit», «[lomynsinoHHbIe BOJHBI YUCIEHHOCTH
XMUIIHUKOB U KepTB», «Cxema JeHCTBUSI €CTECTBEHHOr0 0TOopay, «DopmMbl 60pbOKI 3a cyliecTBoBaHueY, « UHIyCTpraIbHBIM
menanu3My», <«KuBble wnckomaembie», «[lokpoBUTeNbCTBEHHAs OKpacka >KMBOTHBIX», «[Ipemymnpexnaromas okpacka
KUBOTHBIX», «Dusnonorudyeckue agantanuny, «[IprucmocoOiIeHHOCTh OpPraHu3MOB M €€ OTHOCHTEIBHOCTHY», «Kpurepuu
Buga», «Buabl-nBoitHukn», «CTpykTypa BuIa B mnpupone», «CrmocoObl BumooOpazoBaHus», «l eorpaduueckoe
BUI000pa3oBaHue TPEX BUAOB JAHABIIICH)», « IKOJOTUYECKOE BUA000Opa30BaHUE BUAOB CHUHUID, «IIOTUTUIONIABI pacTeHUII»,
«KarmycTHO-peIeUHbINA THOPHIY.

O6opynoBanue: repOapuyl pacTeHHM, KOJUICKIIMM HACEKOMBIX, 4Uydella IMTHII W 3BEped C MpUMEpamMu pa3IuIHBIX
MPUCTIOCOOJICHNIA, dYydela NTHI[ W 3Beped pa3HBIX BHJIIOB, TepOdapuu pacTeHWil OJM3KUX BHUIOB, O0Pa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi padoTa «BblsiBlIeHHE U3BMEHYUBOCTU Y 0COO€H OJTHOTO BUAAY.

JlabopaTopHas padora «[Ipucnocobennsi opraHu3MOB U UX OTHOCHTEIbHAS 11ETIECO00PA3HOCTY.

JlabopaTopHasi padora «CpaBHeHUE BUIOB O MOP(OIOTHUECKOMY KPUTEPHUION.

Tema 3. Maxkpo3BoJirouus U €€ pe3yJibTaTrhbl
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Metoasl u3ydeHus: MakpodBoJiroiuu. [lameoHTonornyeckrue MeToAbl M3ydeHHs 3Bodtouuu. llepexomnsie Gopmbl U
(bUITOTEeHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpadguueckue wmetonbl wuszyudeHus sBoionuu. CpaBHeHue Gaopsl U (ayHbl MaTEPUKOB M OCTPOBOB.
buoreorpaduueckue o61actu 3emian. BUnbl-sHAEMUKU U PETUKTHI.

OMOpHOIOTUYECKUE U CPABHUTEIHHO-MOP(OJIOTHYECKUE METOJAbl U3YUCHHS HBOIONMH. | €HETMUYECKHE MEXaHH3MBbI
ABOJIIOIMA OHTOT€HE3a W MOSIBIICHUS SBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE U aHAJIOTUYHbIE OpraHbl. PynMeHTapHbie
OpraHbl W aTaBU3MbL. MOJIEKYJISIPHO-TEHETUUECKUE, OMOXUMUYECKHEe U MAaTeMAaTHYECKHUE METOJbl M3Yy4EeHHS SBOJIOIUU.
I'omomnoruunsie reHbl. COBpEMEHHBIC METO/IBI TOCTPOCHHS (DUIIOTCHETHIECKHUX JISPEBHEB.

XpOMOCOMHBIE MYTallUM ¥ HBOJIOIMS T€HOMOB.

OO61ue 3akOHOMEpPHOCTH (TpaBwmiia) 3BostonuU. [Ipunyun cmenwvt hyukyuii. HeoOpaTUMOCTh 3BOJIOIMU. ATanTUBHAS
panuaiusa. HepaBHOMEPHOCTh TEMITOB 3BOJTIOLINH.

JdeMoHCcTpamumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuuel U cxembl: «DUTOTEHETUYECKUHM P JIOMIAAN», «APXEONTEPUKCY, «3Bepo3yoObie suiepb», «Crerouedanby,
«Punnodutsr», «CeMeHHbIE MANMOpOTHUKN», «buoreorpadguueckue 30HbI 3emum», «lperid KOHTHHEHTOBY, «PemuKTHI,
«HauanpHble cTamuu >MOPHOHATIBHOTO PA3BUTHS MO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTMYHBIE M AHAJIOTHYHBIC OPTaHbI»,
«PynuMeHThI», «ATaBU3MBD), «XpPOMOCOMHBIE HAOOpHI HYENOBEKAa W HIMMIIAH3e», «l JaBHBIC HAIpPaBICHHUS SBOJIOLUNY,
«O01IMe 3aKOHOMEPHOCTH SBOJIOIIUN.

O6opynoBaHue: KOJJIEKIIMH, TepOoapuu, MYJSDKH HCKOMAEMBIX OCTAaTKOB OPTraHU3MOB, MYJSDKH TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUJIEKIIUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HU HA 3eMJie

Hayunbie rumore3sl MPOUCXOXKICHUS XKU3HU Ha 3emie. AOuoreHe3 u maHcnepmus. [[oHaydHble TpeACTaBIEHUS O
3apOXKIACHUN KU3HU (KpealMoHu3M). ['Urore3a MOCTOSIHHOTO CamMO3apOXKICHHUS *KU3HU U €€ ompoBep:KeHHue omnbiTamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. IIpoucxoxnenue sXU3HU U aCTPOOUOJIOTUSI.
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OcHOBHBIE 2Tambl HeOpraHudeckod sBostonuu. [lnaHerapHas (TeojiorMyecKkas) IBOMIONUS. XUMHYECKAsl SBOJIOIUS.
AOUOTEeHHBIN CUHTE3 OpraHuuYeckux BemecTB u3 Heopranundeckux. Oneir C. Munnepa u I'. FOpu. OOpazoBanue noiuMepos
n3 moHomepoB. KoanepBatHas rumnoteza A. M. Omapuna, runore3a nepBudHoro OynboHa J[x. XonjaeitHa, reHeTHYecKas
runote3a [. Mémnepa. Pubosumsbl (T. Uek) um rumoresa «wmupa PHK» V. T'mnGepra. dopmupoBanue memMOpaH u
BO3HMKHOBEHUE MTPOTOKIICTKHU.

Ucropuss 3emnu u metonbl e€ wusyueHus. lckomaemble OpraHUYeCKHE OCTATKHU. [ €OXpoHOJoruss M €€ METOJbI.
OtHocuTenbHas 1 aOCOMIOTHAS TEOXPOHOJIOTHS. ['€0OXpOHOIOTHYECKas MIKaIa: Y0HbI, APbl, IEPUOIbI, STTOXH.

HauaneHbie 3Tambl opraHudeckod SBOONUU. [losiBIeHHE M SBOJIONMS TEPBBIX KJICTOK. DBOJIOIUS METa0OoIM3Ma.
BosnukHoBeHue mnepBbix skocucTeM. COBpEMEHHBIE MUKPOOHBIE OMOIIEHKM KaK aHajJor TMEepBbIX Ha 3emiie COOOIIeCTB.
CrpomaronuTthl. [IpokapuOTHI U YKapUOTHI.

[IpoucxoxaeHue HykapuoT (CUMOHMOTeHe3). OBOJIOIMOHHOE MPOUCXOXKIEHHE BHPYCOB. IIpoucxoxaeHue
MHOT'OKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOIMKM BBICIIMX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHUM. BbIxoj pacteHmii Ha cymry.
[TosiBIeHHE CIOPOBBIX PACTEHUI U 3aBOEBaHUE UMU cylil. CeMeHHbIe pacTeHus. [IporcxokaeHrne IBETKOBBIX PACTEHUM.

OcHOBHBIE ATallbl BOJIOLMH KUBOTHOTO MUpa. OCHOBHBIE apoMOp(03bl KUBOTHBIX. Benpackas dayna. KemOpuiickuii
B3pbIB — TMOSABJIEHUE COBPEMEHHBIX THUMOB. IlepBbie XOplOBble >KUBOTHbIE. JKM3Hb B BOJE. DBOJIONUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii u pentwimii. [IporcxoxaeHne MICKOTMUTAOMNUX U NTHUIl. [IpuHIUN KIIF0YeBOro apomopdo3sa.
OcBoenue 6€Cro3BOHOYHBIMH U TIO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PasButre >xm3HM Ha 3emMie MO 3paM M IEpHOJaM: apxei, MpOTepo30H, maneo30, Me3030M, KakHo30u. OOmas
XapaKTepUCTUKA KJIUMara U TeoJoruueckux nmnpoueccoB. IlosiBleHMe M pacuBET XapaKTEpPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ero yCIOBUS U BIMSHUE HA Ta30BbIM cOCTaB aTMOCHEPHI.

MaccoBble BbIMUpaHUS — SKOJOTMYECKHE KPU3UCHI Mponuioro. IIpuyuHBI M CIIEICTBUST MAacCOBBIX BBIMHUPAHUM.
CoBpeMeHHBIN KOJTOTHUUECKHUI KPHU3UC, ero ocobenHnocth. [Ipodiaema coxpanenus 6nopasHoodpas3us Ha 3emiie.

CoBpemeHnHasi cucteMa opranndeckoro mupa. [IpuHIuner knaccudukanuu oprann3MoB. OCHOBHBIE CUCTEMAaTHYCCKUE
IPYIIIBI OPTaHU3MOB.
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JdemoHncTpanuun

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, . 1. MeunukoB, A. 1. Onapun, [Ix. Xongewn, I'. Mémnep, C.
Munnep, I'. FOpn.

Tabmuuel n cxemol: «Cxema omnbita @. Pequy, «Cxema onbita JI. TlacTepa mo m3ydeHUIo camo3apOoxACHUS KU3ZHU,
«Cxema omnbita C. Muiepa, I'. FOpwn», «3Tarnbsl HEOpraHM4ecKon 3BOJIIONUNY, «I'eoXpoHoIornueckas mkanay», «HavanbHble
ATanbl OpraHuYecKoi 3Bosonuny, «Cxema 00pa3oBaHMs dYKapuUOT MyTEM cuMOuorenesay, «CucreMa »)UBOU MPHUPOABIY,
«Ctpoenue Bupycay, «ApoMopdo3bl pacTeHuit», «PUHHOPUTH, «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «Mxuy», «IlanopotHukm», «l'onocemeHHble pacTeHus», «OpraHbl HBETKOBBIX pacTeHUN», «Cxema pa3BUTHS
KUBOTHOTO  MHUpPa», «ApoMopdo3bl KHUBOTHBIX», «[Ipocreiimme», «Kumeunononoctusie», «Ilmockue uepBu»,
«Unenucronoruey», «PviObl», «3eMHOBOHBIEY, «[IpecMbikatoniuecsy», «lItuiby, «MnekonuTatomuey, «Pazpurue xu3Hu B
apXerucKkou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B MAIEO30MCKOMN 3pe», «Pa3Buthe xKHU3HU B
ME3030iCKOM 3pe», «PazBuTHe )KU3HU B KalTHO30MCKOM 3pey, «COoBpeMEHHasi CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBaHue: repOapu pacTEHUN pa3IMYHBIX OTAENIOB, KOJUJIEKIIMM HACEKOMBIX, BIIAXKHBIE Mpernaparhl KUBOTHBIX,
PAKOBUHBI MOJUIFOCKOB, KOJUICKLIUM HIJIOKOXKHMX, CKEJEThl IO3BOHOYHBIX JKMBOTHBIX, Uydesia NTUL U 3BEpEH, KOJUIEKLIMHU
OKaMEHEJIOCTEN, MOJIE3HBIX UCKOIIAEMBbIX, MYJISDKU OPTAHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas n1a6opaTopnasi padora «MojaenupoBanue onbiToB Muepa—tOpu mo n3yuennto abMOreHHOro CMHTE3a
OpraHUYeCKUX COCIMHCHUH B MIEPBUYHON aTMochepey.

JlabopaTopHas padora «/3yueHue 1 OnMcaHue UCKOMAEMBbIX OCTATKOB APEBHUX OPraHU3MOBY.

IIpakTuueckas padora «/3yuenrne ocoOOCHHOCTEH CTPOEHUS PACTEHUIN Pa3HBIX OTIETIOBY.

IIpakTnuyeckas padora «/I3ydenrne ocoOOEHHOCTEH CTPOSHUS MO3BOHOYHBIX JKHBOTHBIX).

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOINOreHe3

Paznensl u 3aga4n aHTpONIOIOrud. MeTo1bl aHTPOIIOJIOTHH.

CraHOBJIEHUE NIPE/ICTABIECHUI O MPOUCXOKIACHUH YeaoBeKka. Penurnosusie Bo33peHus. CoBpeMEHHbIE HayYHbIE TEOPUH.

CxoJl1cTBO 4esoBeKa C KMBOTHBIMU. CHCTEMAaTHYECKOE IMOJIOXKEHUE desoBeka. CBHIETENbCTBA CXOJICTBA YEIOBEKA C
KUBOTHBIMHM:  CPaBHHUTEIBHO-MOpP(OIOTHUECKHe, SMOpUOIIOTHUYECKUE, (U3HOIOrO-OMOXUMHUYECKHUE, TOBEACHUYECKHUE.
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OTnnuus yenoBeka oT KUBOTHBIX. [IpsIMOX0kKI€HHE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rolOBHOTO MO3ra u
BTOPOU CUTHAJIBHOU CUCTEMBI.

JBuxymume cuibl ((akTopbl) aHTpOIOreHe3a: OuoNorudyeckue, couuaibHble. COOTHOLIEHHME OWOJIOTMYECKUX U
COLIMATIbHBIX (DAKTOPOB B aHTPOIIOT'€HE3E.

OcHoBHBIE CTaANM aHTporioreHe3a. PaHHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYJIbI) U paHHUE MOHTUJBI — O0LIMe
NpEeIKK 4eT0BEeKOOOpa3HbIX 00€3bsiH M JIIO/IeH. ABCTPAJIONUTEKH — ABYHOTHE MPENKH Jtoaei. UenoBek yMmenblid, mepBble
U3rOTOBNIEHUST OpyAuil Tpyaa. YenoBek NpsIMOXOIAIIMNA W TEPBBIM BBIXOJ Jrojed 3a mnpenensl Adpuku. Yenoek
reienboeprckuil — o0IMil MpeoK HeaHIEePTAIbCKOr0 YeJIOBEeKa M YelloBeKa pa3yMHOTo. YenoBek HeaHIepTaIbCKUI Kak
BUJI JIIOIEH XOJIOAHOTO KiumaTa. YenoBek pa3yMHbI COBPEMEHHOTO THUIIA, JEHUCOBCKUN YEIOBEK, OCBOEHHWE KOHTUHEHTOB
3a npegenamu Adpuku. [laneoreneTrka u najeoreHOMHKA.

DBONIOLMSA COBPEMEHHOr0 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSAIUSAX YeloBeKa. MyTalMOHHBIM Mpolecc U
nosumopdusM. [lomymnsimonHsie BOJHBI, Apeiid reHoB, Murpamus U «3pGEeKT OCHOBATENs» B MOMYJSALHUAX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckue pacel. llonatue o pace. bonbiive pacel: eBporeougHas (eBpasuiickas), aBCTpao-HErpOUIHAs
(?KxBaTOpHAIbHAS), MOHTOJIOMAHASA (a3MaTCKO-aMEpUKaHCKasi). BpeMms U myTu pacceseHus 4esoBeka 1o mjianete. EMUHCTBO
yenoBeueckux pac. HaydHas HecocTosiTenbHOCTh pacu3Ma. [IprcmocoOIEeHHOCTh YeNOBEKa K Pa3HbIM  YCIOBUSM
OKpYy>Karolei cpepl. Biusaue reorpaduaeckoit cpeasl u nperida reHoB Ha Mop(doorHio U (GU3NOIOTHIO YeTTOBeKa.

MexauciuIuinHapHble METOJbl B (U3HUYECKOr (OMOIOTMYECKOW) aHTPOIOJIOTHU. DBOJIONMOHHAS AHTPOIIOJIOTUS U
[IAJIEOAHTPOIIOJIOTUSL YEJIOBEUYECKUX MMOMYyJsAUMA. broconuaibHble MCCIEIOBaHUSA NPHUPOABI ueoBeka. lccimenoBaHue
KOABOJIIOLUHU OMOJIOTMYECKOTO M COLMAIIBHOTO B UEJIOBEKE.

JdemoHcTpanuun

IToptpetsr: Y. lapBumn, JI. Jluku, f. 5. Poruackuii, M. M. I'epacumos.

Tabmauibl U cXeMbl: «MeTo bl aHTPOIOIOTHIY, «I 0JT0OBHOM MO3T YenoBekay, «HemoBekooOpa3Hbie 00€3bsiHbI», «CKeneT
YeJIOBeKa M CKeJIeT IIUMIIaH3e», «PyAUMEHThl U aTaBU3Mbl», «J{BUKYILIME CHUJIbI aHTPOIOTE€HE3a», «IBOJIIOIMOHHOE IPEBO
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YeJIoBeKa», «ABCTpajonuTek», «YUemoBek  yMenbli», «YenoBek  OpAMOXOASAIIMK», «Jl€HUCOBCKMH  YEITOBEK)»
«Heangepranbiisly, «KpomaHboHIIBY, «IIpeakn yenoBekay, «ITarbl IBOTIONMH YelIOBeKay, «Packl uemoBeka.

O6opynoBaHue: MYJSDKM OKAaMEHEJIOCTEH, MPeIMETOB MaTepUabHOM KYJIbTYphl MPEAKOB UYEIOBEKa, PEMPOIYKIINMU
(boTorpadun) xkapTuH ¢ MUPOIOTUIECKUMU U OUOIEHCKUMU CIOKETaMU MPOUCXOKICHUS YesioBeka, (hoTorpaduu HaX0I0K
MCKOTIA€MbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEb Ueperna YeJI0BeKa U uepena muMIIan3e, MOAEeIb KUCTH YEI0BeKa
Y KMCTHU IIUMIAH3€, MOJIEJIA TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopHasi padoTa «/3yueHrne 0cOOEHHOCTEN CTPOCHUS CKEJIeTa YeJI0BEeKa, CBI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTuyeckas padora «3yueHne FKOJOTHYECKUX aJaNTallui YETOBEKay.

Tema 6. IK0J0rusl — HAYyKA 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M HAJOPTraHU3MEHHBIX CHCTEM C OKPY:Kalluei
cpenoi

3apoxaeHue u pa3BuTue skojorun B Tpynax A. I'ymbonbara, K. @. Pynawse, H. A. CeBepriora, 3. I'ekkens, A. Tencnu,
B. H. Cykauésa. Paznensl u 3aaun 5k0j0run. CBA3b S3KOJOTHH C IPYTUMHU HAyKaMHU.

Metonbr skonoruu. IloneBsie HaOmOAeHHS. ODKCHEPUMEHTHI B OKOJOTHMHU: TPUPOJIHBIE U  JTAOOpATOPHBIE.
MopenupoBaHue B 3KOJIOTHH. MOHUTOPUHT OKPY KaIOIEH Cpeibl: TOKAIbHBIN, PETUOHAIBHBIN U TJI00ATbHBIN.

3HaueHUE HKOJOTUUYECKUX 3HAHUM JIJIs YeIOBEKA. DKOJIOTMUYECKOE MUPOBO33PEHHE KaK OCHOBA CBA3EH YEJIOBEUECTBA C
npupoioi. @PopMUPOBAHUE FKOJIOTUYECKON KYJIbTYPbl M SKOJIOTHYECKON TPaMOTHOCTH HACEIICHUA.

JdeMoHCcTpamumn

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmump! 1 cxeMbl: «Pa3aensl skomorumn», «MeToabl 3KoJIoTun», «CXeMa MOHUTOPHHTA OKPYIKAFOIICH CpeIbly.

JlaGopaTopHasi padora «/3ydeHue METO10B FKOJOTHUYECKUX UCCIICTIOBAaHUIN.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyeckne paxTopbl M 3aKOHOMEpPHOCTH X AecTBus. Kinaccudukarus sxonorndeckux GakTopoB: aOMOTHUYECKHE,
Oouotnyeckue, aHTponoreHHpie. OOmuMe 3aKOHOMEPHOCTH ACUCTBUS dKoiormueckux ¢aktopoB. [IpaBuno muanmyma (K.
Impenrens, FO. JInbux). TonepaHTHOCTh. DBpHOMOHTHBIC U CTEHOOMOHTHBIE OPTAaHU3MBI.
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Abuotnyeckue (akropsl. CBeT Kak sKojiorudeckuit (axrop. JlelcTBHE pa3HBIX yYacTKOB COJIHEYHOI'O CIIEKTpa Ha
OpraHu3Mbl. ODKOJOTMYECKUE TPYIIbl PACTCHUH M >KUBOTHBIX [0 OTHOIIECHHIO K cBeTy. CHUrHalbHas poJib CBETa.
doTonepruoan3M.

Temneparypa kak »skosnoruueckuii Qakrop. JleiictBue TemmepaTypbl Ha oOpraHu3mbl. [loWikunoTepmMHble U
TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC OPTaHU3MBI.

BnaxHocth kak oskonorudeckui (Qaxrop. IlpucnocoOnenHuss pacteHuidi K MNOJAEp>KaHUIO BOJHOro OajaHca.
Knaccuduxanus pacteHuii mo oTHOIIEHUIO K Bojie. [Ipucrnocobienns 5)KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKHUMA.

Cpenpl  oOWTaHUST  OpPraHU3MOB: BOJAHAs, HAa3eMHO-BO3JAYIIHAs, TOYBCHHAs, TJIyOWHHAs  TOATIOYBEHHAs,
BHyTpHOpraHu3MeHHas. Ou3nko-xuMudeckue 0COOCHHOCTH cpejl oOuTaHusi opraHu3MoB. [IpucmocoOieHus: opraHu3MoOB K
YKU3HU B pa3HbIX Cpeax.

buonornueckue putmbl. BHemnHune u BHyTpeHHHUE pUTMBI. CyTOUHBIE W TOJIUYHBIE PUTMBI. [IpHcmocoOIeHHOCTD
OpPraHMU3MOB K CE30HHBIM M3MEHEHHUSIM YCIOBHUI KU3HHU.

XKuznennsle ¢opmbl opraHuzmoB. [lonsitue o xuzHeHHou ¢opme. KuzHeHHBIE (OPMBI pacTeHHl: J1epeBbs,
KyCTapHUKH, KYyCTapHUYKW, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI >KUBOTHBIX: THIPOOUOHTHI,
reoOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue daktopel. Bunbl OMOTHYECKUX B3aMMOJICHCTBUM: KOHKYPEHIIUS, XUITHUYECTBO, CUMOHMO3 U €ro (hOPMBI.
[lapazutus3m, Koomepamus, MyTyadu3M, KOMMEHCaNu3M (KBapTUPAHTCTBO, HaxieOHu4ecTBO). HeTrpoduueckue
B3auMoJielicTBUS (Tomrueckue, popudeckue, padpuueckre). 3HaueHNEe OMOTUYECKUX B3aMMOJCHCTBUI NJIsi CYIIECTBOBAHUS
OpraHu3MoOB B cpejie oouTanus. [[puHIMT KOHKYPEHTHOTO NCKITIOUCHHS.

JdemoHcTpanuun

Tabnmutel 1 cxembl: «DKoIOTHYECKHE (PaKTOPb», «CBETOBOM CIEKTPY», «IKOJOTHYECKHUE TPYMIBl KUBOTHBIX IIO
OTHOILIEHUIO K CBETY», «TemnoKpoBHBIE >KUBOTHBIEY», «XOJOJHOKPOBHBIE >KUBOTHBIEY», «DU3HOJIOrMYECKHUE aJanTaluu
KUBOTHBIX», «Cpenbl 0OuTaHus OpraHu3MoBy, «buonorndeckne puTMbly, «Ku3HeHHBIE (POPMBI pacTeHHI», « KU3HEHHBIE
(GOpMBI KUBOTHBIX», «IKOCHUCTEMa IMHUPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro seca», «llemu mnuranmsy,
«XunraudectBoy, «llapazutuzmy, «Korkypennus», «Cumomosy, «KomMeHcam3my.
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O6GopynoBaHue: repbapuu pacTeHUM W KUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHHUIO PA3IUYHBIX SKOJOTHYECKUX
¢dbakTOpoB, repbapuu CBETOIMIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUMN, CBETOJNIOOUBBLIC, TEHEIIOOWBBIC H
TEHEBBIHOCIMBbBIE KOMHATHBIC PACTEHHUSA, TepOapuyd M KOJUIEKIIMU TEIUIONMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHuid, uyyena MTUIl U 3Bepei, repOapuu pacTeHU, OTHOCSIIIUXCS K TUurpoduram, kcepoduraMm, me3zopuram, KOMHATHBIE
pacTeHUsl JaHHBIX TPYII, KOJJIEKIIMU >KUBOTHBIX, OOMUTAIOIIMX B Pa3HBIX Cpeaax, repdapul M KOJUICKIIUU PACTEHUU H
YKUBOTHBIX, 00JIaIAIOIIUX YEPTAMU MPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHHUSM YCJIOBHUH JKU3HU, TepOapuu U KOJIISKIIUU
pacTeHUM W JKUBOTHBIX PA3TUYHBIX KM3HEHHBIX (DOPM, KOJIJIEKIIMU >KUBOTHBIX, YUYACTBYIOIIUX B PA3IUYHBIX OMOTHUYECKHU X
B3aUMOJICHICTBHUSX.

JlabopaTopHasi paboTa «BpIsBIeHHE TPUCITOCOOJICHUI OPraHU3MOB K BIIMSIHUIO CBETaY.

JlabopaTopHasi padoTa «BbIsiBIeHHE TPUCTTOCOOJICHUI OPraHU3MOB K BIIMSIHUIO TEMIIEPATyPhD».

JlabopaTopHasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHUM U3 Pa3HBIX MECT OOUTaAHUS.

Tema 8. Dxosi0orust BUA0B U NMOMYJISIIIMH

DKOJIOTUYECKUE XapaKTepUCTUKU nonyisiuun. [lonynsanus kak Ouonorudeckas cucreMa. Poiab HEOTHOPOIHOCTH CpPEIbI,
¢usznueckux OapprepoB M OCOOEHHOCTEH OMONIOTMH BHUIOB B (DOPMHUPOBAHMM MPOCTPAHCTBEHHON CTPYKTYphI MOMYJISIIHMA.
OcCHOBHBIE MOKAa3aTeNH MOMYJIALMU: YACIEHHOCTh, IIIOTHOCTh, BO3PACTHASI U MOJIOBasl CTPYKTYpa, POKAAEMOCTh, MPUPOCT,
TEMII pOCTa, CMEPTHOCTh, MUTPALIUSI.

DKoJyioruyeckasi CTpykTypa nomyiasiund. OUeHKa YHCIEHHOCTH NOMyJAluM. J[MHAMUKa MOMyJSSUUU U €€ peryJisiusl.
buotnueckuii moTeHUMaN nonyssuuyd. MoaenupoBaHUE AMHAMUKU NONyJsanuu. KpuBble pocTa YHUCIEHHOCTH MOMYJISIIUU.
KpuBbie BeDKHBaHUS. Perymsiius 4ucIeHHOCTH MOMYJSLMA: Poiib (DaKTOPOB, 3aBUCAIIUX W HE 3aBUCAIINX OT TUIOTHOCTH.
Dkosoruyeckue crpareruu BuaoB (I- u K-ctparerun).

[Tonsitue 00 sKonmoruyeckod Humie Bujpa. MectooOutanume. MHoOroMepHass Mojzenb dKojormdeckord Humm JIx.U.
XarunHCcoHa. Pa3zmepsl skonornueckor Humu. [loreHmaneHas u peaqn3oBaHHas HULIU.

Bun xak cuctema nonynsiuid. Apeasibl BUA0OB. BUIIBI U UX )KM3HEHHbBIE CTPATETUU. DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS U MUTPALIM )KUBOTHBIX. Brosiornyeckre MHBa3Uu 4yKEpOAHBIX BUIOB.

JemoncTpanumn
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IToptpert: Ix. 1. XaTynHCOH.

Tabmuibl U CXeMbl: «IKOJOTHYECKUE XapaKTEPUCTUKHU MOMyisiuun», «lIpocTpaHCTBEHHAss CTPYKTypa MOMYJISIIANY,
«Bo3pacTHble TUpaMuibl TOMYISIITUNY, «CKOPOCTh 3aceIeHUsI MOBEPXHOCTH 3eMJIU Pa3IMYHBIMU OpraHu3zMammu», «Mojenb
skonornueckor Humu J>x. . XaTtunHcoHay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTopHasi pabota «IIpucrnocobyieHns: ceMsiH paCTeHUHN K PaCCEIICHUION.

Tema 9. Jkos0orust co001ECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiecTBa oprann3MoB. buorieHos u ero ctpykrypa. CBs3u MEXy OpraHu3MaMu B OMOIICHO3E.

OkocuctemMa Kak OTKpbITas cucrema (A. Jkx. Tencnu). DyHKIMOHAIBHBIE OJIOKM OpPraHW3MOB B DKOCHCTEME:
MPOJYIEHTHI, KOHCYMEHTBI, pPEeAyleHThl. Tpodudeckue ypoBHH. Tpoduueckue 1enu U ceTu. AOUOTHYECKHE OJIOKU
skocucteM. [1ouBbl U Uikl B SKOCcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE MMOKa3aTENH SKOCUCTEMbI. bruomacca 1 mpoyKIus. DKOJIOTUYECKUE MUPAMUJIbI Yhcell, 0MOMacChl U SHEPTHH.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI
coobmiecTB — cykueccud. llepBUYHbIE M BTOPUYHBIE CYKIECCUM M WX MPUYMHBL. AHTPONOrEHHBIE BO3JIEUCTBHS Ha
cykneccuu. KnumakcHoe cooOmiectBo. buopasHooOpasue M MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTHU
COOOIIIECTB.

[Ipupognbie 3KOCUCTEMBL. JKOcucmemsl 03Ep U peK. IKocucmemvl MOpel U OKeaHOo8. IKOCUCmeMbl MYHOp, 1ecCO8,
cmeneii, nyCmbiHb.

AHTpPONIOTEHHBIE IKOCUCTEMBL. ATpo3dKocHcTeMa. ArpoueHo3. Paznuuusi Mexay aHTPOINOI€HHBIMU W MPUPOIHBIMU
AKOCHUCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opozackas ¢mopa u dayna. CuHAHTpomH3aIus
ropojickoii payHbl. buomornueckoe n X03sIUCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 3KOCUcTEMaX. Posb kackaonozo aghghexma
U 8U008-30uhukamopos (Kuouesvlx 6u008) 6 yHKyuoHuposanuu dsxocucmem. llepeHOC SHEPTrUM M BEIICCTB MEXIY
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CMEXHBIMU JKOCHUCTEMaMH. Y CTOWYHMBOCTh OPraHU3MOB, TOMYJSIIUA W HSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3/IEHCTBUM.

Mexanuszmuvl 6030eticmeust 3a2psA3HeHUll PA3HbIX MUNo08 Ha cyOOpeaHU3MEeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM  VYPOBHAX, OCHOBbL IKOJIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmeus. Meroaonorus
MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHncTpanuun

IToptper: A. JIxk. Tencnn.

Tabnuupsl u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCHCTEMa IIMPOKOJIMCTBEHHOIO Jieca», «IKOCHCTEMa XBOWHOTO
necay, «DyHKIMOHAJIbHBIE TPYIIBI OPraHU3MOB B 3KOocucTeMey», «KpyroBopor BemiecTB B skocucreMey, «llenu nmurtanus
(mactOumHAas, 1eTPUTHAS)», «DKOJIOTHUYECKAs MUPAMUJIA YUCEID», « DKOJOTHYECcKasi mupamuga 0nomMacchl», « IKOJIorudecKas
nupamuaa sHeprum», «OOpazoBanue Oonorta», «llepBuunas cykueccus», «BoccraHoBieHue Jieca Tmocle MOXKapay,
«IKrocucTema o3epa», «ArpoueHos», «KpyroBopoT BemiecTB U NOTOK SHEPTUU B arpolieHo3e», «lIpumepsl ypOosKocucTemM».

O6opynoBanue: repOapul pacTeHUM, KOJJIEKIIMA HACEKOMBIX, 4Yydesa NTHI[ U 3Bepeil, repOapuu KyJIbTYpHBIX U
JTUKOPACTYIINX PACTEHUHN, aKBApUYM KaK MOJIETTh IKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0IKOCUCTEMBI».

JlabopaTopHas padora «/3ydyeHue pasHOOOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX 9KOCUCTEMAX).

IKCKypeHsl «IKCKypcUs B TUIIMYHBIN OMOreorieHo3 (B 1yOpaBy, Oepe3HsiK, eIbHHUK, Ha CYXOOJIbHBINA U TIOWMEHHBIN
JyT, 03€p0, O0JI0TO)».

IKCKYPCUAKIKCKYPCHS B arpO3KOCUCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KocUCTEMA

buochepa — oOmennanerapras o0Oonouyka 3eMiu, T/A€ CYIIECTBYeT WJIM CyIIECTBOBaia JKH3Hb. Pa3Burtue
npeacraBieHuii o ouocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnanckoro o 6uochepe. O6mactu 6uocdeps! u e€ cocras.
JKupoe BerecTBo 6Mochephl U €ro (PyHKITUH.
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3aKOHOMEPHOCTH cyiiecTBoBaHUs 6uocdepnl. OcobeHHocTH Oruocdephl Kak T100anbHON dKOCHUCTeMbl. JlnHaMudeckoe
paBHOBecue B 6uocdepe. KpyroBoporsl BelecTB 1 OMOr€OXUMHUYECKUE IIUKIIBI (YIIepo/ia, a30Ta). PUTMUYHOCTD SIBICHUM B
o6uocdepe.

3oHanbHOCTh Ouochepnl. Ilonsitue o Ouome. OCHOBHbIE OMOMBI CYIIM: TYHApPA, XBOMHBIE Jieca, CMEUIaHHbIE U
IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, IMYCThIHU, TPOMUYECKHE Jieca, BBICOKOTOPhsA. Kimmar, pacTUTenbHBIA U
YKUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa u (yHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIa U OUOC(EpHBIX (YyHKIIHMA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepuanckuii, J. 3rocc.

Tabmuupsr u cxembl: «l'eocdepsl 3emuu», «KpyroBopor azora B mpupozae», «KpyroBopor yriepojga B MNpUPOJE»,
«KpyroBopoT kucimopojia B mpupojie», «KpyroBopoT BojsI B ipupoae», «OCHOBHBIC OMOMBI cyliny, «Kinumaruueckue nosica
3emnn», «Tynapa», «Tamiray, «Cmemanusiii nec», «lllupoxomuctBeHHsii jnec», «Crenby, «CaBanHay, «IlycThIH:»,
«Tponnueckuut Jecy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3HUCHl M MX MpUYUHBI. Bo3xaeiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue BO3AYIIHON Cpeibl.
Oxpana Bo3ayxa. 3arps3HeHHe BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3pymienune mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. l3MeHeHue kinmara.

AHTpPONIOTE€HHOE BO3/IEMCTBUE HA PACTUTEIbHBIA U >KMBOTHBIM Mup. OXpaHa pacTUTEIBHOrO W >KUBOTHOTO MHpA.
OcHOBHBIE TNPUHIUIBI OXpaHbl Npupoabl. KpacHele kHuru. Oco0o oxpansemble mpupognbie Tepputropun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TAPKHU.

OCHOBHbBIE MPUHIUIIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA M NPUPOJbI. PalroHanbHOE NPUPOIONOJIB30BAHUE U
COXpaHEHHE OHMOJOTHYECKOTO paszHooOpasus 3emiu. OOmMe 3aKOHOMEPHOCTH TIO0ANBHBIX HJKOJIOTHYECKUX KPH3UCOB.
Oco0eHHOCTH COBPEMEHHOTI'0 KPU3KCa U €r0 BEPOSTHHIC MOCIICICTBHUS.
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Pa3BuTue METO0B MOHUTOPUHIA PAa3BUTHUS OMACHBIX TEXHOT€HHBIX MpoleccoB. Cucmemmubie uccied08anus nepexooa K
pecypcocbepezaroweti U KOHKYPeHmocnocoonou snepeemuxe. buonocuueckoe paznoobpasue u o6uopecypcol. Hayuonanvnvie
ungopmayuonnsvle cucmemvl, obecneyugaouue 00OCMyn K UHGOPMAYUU NO COCMOAHUIO OMOENbHBIX U008 U IKOCUCHIEM.

OcHogbl 9KOpeaburumayuu IKOCUcCmem U cnocob6o8 6opvowvl ¢ buonospeddcoeHusMU. PeKkoHCmpyKyus MOPCKUX U HA3EMHbBIX
9KOCUCmeM.

JdemoHncTpanuun
Tabnuupl 1 cxeMbl: «3arpsi3HeHue atMochepbd», «3arps3HeHue ruapochepb», «3arps3HeHue mousb», «[lapHUKOBBIN
appexr», «Ocobo oxpaHsieMble IPUPOIHBIE TEPPUTOPUNY, «MOAENN yIIPaBIsIEMOI0 MUPaY.

O6opynoBanue: ¢ororpadguu oxpaHseMbIX pacTeHHi U XUBOTHBIX KpacHoili kuuru Poccuiickoit deneparnuu, Kpachoi
KHUTH PETHOHA.
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IHIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 BUOJIOTUN HA YPOBHE CPEJHEI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIMMUCS TMPOrpaMM CpEJHEro OOIIero
o0pa3oBaHus: IUYHOCTHBIE, METAIIPEMETHBIC U MPEIMETHBIC.

B cTpykType NIHMYHOCTHBIX pE3yJbTaTOB OCBOCHHS MPOTPAMMBI MO OHOJIOTUU BBIJCICHBI CIEAYIONIME COCTABIISIONINE:
OCO3HAHHE OOYYAIOIIUMUCS POCCUHCKON TPa)KJaHCKOM HACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO, CAMOCTOSITEIILHOCTH U
CaMOOTIPEICIICHUIO, Haiuyue Mmomugayuu K 00y4eHuIo OUOJIOTUH, YeleHanpasieHHoe pas3eumue BHYTPEHHUX YOSKICHUN JIMYHOCTH
HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH M HCTOPUUYECKUX TPAAMIIUN Pa3BUTUS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCHb
oOydJaromuxcs PYKOBOACTBOBAThCS B CBOCH JEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAIUyUe NPABOCO3HAHUS DKOJIOTHYECKON KYIBTYPBl, CHOCOOHOCMU CMAasums 1TETu U CTPOUTH
YKU3HCHHBIC TIJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPAMMbl IO OHWOJIOTMHM JOCTUTAIOTCS B €IMHCTBE Y4YeOHOW M BOCHIHMTATENbHOMN
NEATEIbHOCTU B COOTBETCTBUM C TPAJAULUOHHBIMH POCCUMCKUMH COLUMOKYIbTYPHBIMH, HCTOPUYECKUMH U TyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSAMH, TPHUHATHIMA B OOIIECTBE TMpaBWJIaMU W HOPMaMHu TIOBEJEHUS M CIIOCOOCTBYIOT TpOIEccCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHMS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULIMY JIMYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY U IIPABONOPSAKY,
YeJIOBEKY TpyJAa U CTapliieMy MOKOJICHUIO, B3AMMHOIO YBaXEHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACICAUIO M TPAJAHUIIHIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, MpUpOJI€ U OKPYKAIOIIEH Cpee.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHUSI y4deOHOro mpeamera «buonorus» MAOMDKHBI OTpakaThb TOTOBHOCTh U CIOCOOHOCTH
00ydJaromuxcss PyKOBOACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH MO3WIKMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUCHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOUIUX TPAAUIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, pPACIIUPEHHE
YKA3HEHHOT'O OIBITA U OIBITA IEATEIBHOCTH B MPOLIECCE PEATN3alMU OCHOBHBIX HANPABICHUN BOCIIUTATEIIBHON AEATEIIBHOCTH, B TOM
YUCJIE B YACTH:

1)rpaskaIaHCcKOro BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOM TO3UITMU 00YUAFOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaKEHHE 3aKOHA M MIPABOIIOPSIIKA;
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FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TMPHU CO3JaHUU Y4E€OHBIX TMPOEKTOB, PEIICHUH YYEOHBIX H
MMO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUN OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTD OMpPEAEIATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOCHCTBHUSI JIIOJIEH ¢ pa3sHBIMU YOCKICHUSIMU,
KYJIbTYPHBIMU HIEHHOCTSIMU M COLUAJIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBHITIOJIHEHUS YYEOHBIX, MO3HABATEIBHBIX U HCCIIEIOBATEIBCKUX
3a/1a4, YBaXXUTEILHOTO OTHOIIEHUS K MHCHUIO ONMIOHEHTOB MPU 00CYKJICHUHU CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COACPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETBHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHCKOM TpakAaHCKOW HWIEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH mnepes PoauHo#, ropaocTu 3a CBOM Kpai, cBOIO PojnHy, CBOM fA3bIK W KYJbTYpYy, HPOILIOEC M HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACICAMIO W MaMSITHUKaAM MPUPOIbI, NTOCTHKEHUAM Poccum B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTD OIICHUBATH BKJIQJl POCCHUHCKUX YUEHBIX B CTAHOBJICHUE M Pa3BUTHE OWOJIOTHH, TOHMMAaHUs 3HaUYCHUsI OMOJIOTUH B
MO3HAHWH 3aKOHOB MPHUPO/IbI, B )KU3HH YeJIOBEKa U COBPEMEHHOI'O OOIIECTBA;

ujenHas yoex1EHHOCTh, TOTOBHOCTD K CITY>KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CYAh0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHMUE TYXOBHBIX [IEHHOCTEN POCCHICKOTO HApPO/a;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TTOBEICHNS,

CITOCOOHOCTD OIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIIEHUsI, OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI
LICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIa/Ja B MTOCTPOCHHUE YCTOWYHNBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTENSIM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMEHHOU
YKU3HU B COOTBETCTBUH C TPAIUIMIMU HApOoa0B Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETHUYECKOE OTHOIIECHHE K MHPY, BKIIOYas ACTETUKY ObITa, HAYYHOIO W TEXHHYECKOTO TBOPYECTBa, CIOpTa, TPyja,

OOIIECTBEHHBIX OTHOIICHHIA;
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IMIOHUMAHUE YMOLMOHAJIBHOTO BO3JAEUCTBUSA )KUBOU IIPUPOIBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATh KAUECTBA TBOPUECKOU JIMYHOCTH;

5) pusnveckoro BocnuTaHus, GopMHUPOBaAHUS KYJIbTYPbI 310POBbS U SMOLUOHAJIBHOI0 0JIarOMOJIYyYHs:

MMOHMMAaHKE W peau3alus 3J0pOBOro U 0e30macHoro oopasa >ku3HM (3[0pOBOE MUTAHUE, COOJIIOICHIUE TUTUEHUYECKUX MPABUIT
U HOpM, cOalaHCHUPOBAHHBIM PEKHUM 3aHATUNA M OTAbIXA, peryispHas (uanyeckass aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHHUE IEHHOCTH MPaBUJI HHIAUBUAYAIHHOTO M KOJJIEKTUBHOI'O OE€30MAaCHOr0 TOBEACHUS B CUTYAIUSX, YTPOXKAIOIIUX
310POBBIO U )KU3HU JIFOJIE;

OCO3HAHUE MOCECTBUN U HEMPUATHUS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPY/ly, OCO3HAHHUE IICHHOCTH MaCTepPCTBa, TPY10It00H¢E;

TOTOBHOCTh K QKTHBHOHW JEATEIIbHOCTH TEXHOJIOTHYECKOW M COIMAIBHON HAMpaBICHHOCTH, CIIOCOOHOCTh WHMIIMHUPOBATH,
MJIAHUPOBATH U CAMOCTOSITEJIBHO BBITIOJTHATH TAKYIO JE€SITEIbHOCTD;

UHTEpPEC K pasn4HbIM chepaMm MpodecCHOHATBHONW ACSATENbHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymylei
npodeccun U peann3oBbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIAHBI;

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO0 U CaMOOOPA30BAHUIO HA MPOTSKEHUHN BCEH KU3HU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH IEIeCO00pa3HOe OTHOIIIEHUE K MPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3eMIle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KYJNbTYPHI: TPHOOPETEHHE OMNbITA TUIAHUPOBAHUS MOCTYIKOB U OLIEHKH WX BO3MOKHBIX
MOCJICACTBUH JIJISI OKPYKAIOIIEH CPEBI;

OCO3HaHHE II00aJIHLHOTO XapaKkTepa IKOJIOTHUYECKUX MPoOJIeM U MyTel UX pPelIeHus;

CIIOCOOHOCTH MCTIOIB30BATh MPUOOpETaeMble MPU N3YYCHUH OMOJIOTUHU 3HAHUS M YMEHHUS TIPU PEIICHUH TIPOOJIeM, CBSI3aHHBIX C
paIMOHAIILHBIM MPUPOIOTIOIB30BaHUEM (COOIOIEHUE TTPaBUII TOBEJCHUS B IPUPO/IC, HAIPABICHHBIX HA COXpaHEHUE PAaBHOBECHUS B
HKOCUCTEMAX, OXpaHy BUOB, SKOCUCTEM, OMOChephl);

AKTUBHOE HENPUATHE JEWCTBHUM, MPHUHOCAIIUX BPEJ OKPYXKAIOIIEH NOPUPOJHOW Cpele, YMEHHE NPOTHO3UPOBATH
HEeOJIaronpuaTHbIE SKOJIOTUYECKUE MOCIEACTBUS NPEANPUHUMAEMbIX JACHUCTBUN U MPEIOTBPAlaTh UX;
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HaJW4Yue Pa3BUTOTO HKOJOTMUECKOTO MBIIIJICHUS, DJKOJOTHYECKOM KYJIbTYPhl, OIbITA JEATCIBHOCTH 3KOJIOTHYECKOU
HaIpPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMU B MMO3HABATEIbHONU, KOMMYHUKATUBHOW M COIMAILHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOU JIESITEIbHOCTH KOJIOTHYECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTUS HAayKH U OOIIECTBEHHOMN
MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTE KYJIbTYp, CHOCOOCTBYIOUIErO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM U YMTATEIHLCKOM KYJIBTYPhI KaK CPEJACTBA B3aUMOJICHCTBUS MEXKTY JIFOABMU U MMO3HAHUS MUPA;

NOHUMaHUE crienuPuKr OMOJIOTUU KaK HAyKHU, OCO3HAHUA €€ poJin B (POPMHUPOBAHUU PALMOHATBLHOTO HAYYHOTO MBIIUICHHUS,
CO37IaHUM LIEJIOCTHOTO MPEJICTABIEHUsI 00 OKpPY)KAlOUIeM MHUpPE KaK O €IMHCTBE IMPUPOJbI, YeJIOBEKa W OOIIeCTBa, B MO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTh B 3HAUMMOCTH OUOJIOTHHU JJII COBPEMEHHON ITUBUIIM3AIIMN: 00CCTIEYCHUS HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI,
CO3/IJaHHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX peIlaTh PECypCHbIC MPOOJEeMBbl Pa3BUTHS UYEIOBEUECTBA, MOWCKA MYyTEH
BbIXOJIa M3 TJIOOAJIBHBIX DKOJOTHYECKHX MpoOIeM U oOecreueHus Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY
UCITOJIb30BAHUIO MPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TMOJIYYEHHH OMOJOTWYECKUX 3HAHUW B IIENIAX MOBBIMICHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIMOHATHHOW IPaMOTHOCTH O0y4YaroMmuXcs, GopMUpyeMoil Ipy U3y4yeHUN OMOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOIyYaeMble
3HaHMS JUIsI aHaiu3a W OOBSCHEHHUS SBJICHUN OKPYXKAIOIIETO MHUpa W MPOUCXOIANIMX B HEM HM3MEHEHUI, YMEHHE JeNaTh
000CHOBaHHbBIC 3aKITIOYEHUSI HA OCHOBE HaYYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IIEJIbIO MOTYyUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIONIB30BaTh OMOJIOTMUECKHE 3HAHUA [UJIS PelIeHHs MpoOJeM B PEalbHBIX >KHU3HEHHBIX
CUTYaIUSIX;

OCO3HAHUE LIEHHOCTH HAYYHOH AESATEIbHOCTH, TOTOBHOCTH OCYIIECTBJISATH MPOEKTHYIO M UCCIEAOBATEIbCKYIO JIESITEIbHOCTh
WHJVMBHUAYaJIbHO U B TPYMIIE;

TOTOBHOCTH ¥ CITIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO M CaMOOOPa30BaHUI0, K aKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUH 110
OMOJIOrMHU B COOTBETCTBUHU C )KM3HEHHBIMHU OTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIBTATBI

40



MertanpenMeTHbie pe3ysibTaThl OCBOEHHS Yy4eOHOro mnpeaMera «buojorus» BKIIOYAIOT: 3HAYUMBbIE 17 (GOPMUPOBAHUS
MUPOBO33PEHUSI O0YUYAIOMINXCS MEXIUCHUIUIMHAPHBIE (MEXIPEAMETHbBIE) OOIEHAYYHbIE TMOHATHS, OTPAXKAIOIIHE IIEJIOCTHOCTD
HAay4YHOW KapTUHBI MUpA U CHENU(PUKY METOJIOB MTO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBICHHUE,
MpOIIeCC, CUCTEMA, HayYHbIN (DAKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOII0OICHUE, U3MEPEHHE,
OKCIEPUMEHT U JIpyrue); yHUBEpCcajdbHble YyueOHble JeUCTBUS (TO3HABATEbHBIE, KOMMYHUKATHUBHBIE, PETYJISTHUBHbIE),
obOecneunBatomue (GpopMmupoBaHue (YHKIIMOHAIBHOM TPaMOTHOCTH U COIMAIBLHON KOMIIETCHIIMU OOYYAIOUIUXCS; CIIOCOOHOCTh
00y4Jaromuxcs UCIOoJIb30BaTh OCBOCHHBIC MEXKIUCIUIIIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIC ICUCTBUS
B [103HABATEJILHOW U COLIMAJIBHOM MPAKTHUKE.

B pesynbraTe m3yueHuss OMOJIOTMM Ha YpPOBHE cpeaHero oOiero oOpa3oBaHus y oOyuarorierocst OyayT chopMUpOBaHbI
MO3HABATEIbHbIE YHUBEPCAIbHBIC y4YEOHBIC JCHCTBUSI, KOMMYHHKATUBHBIC YHUBEpCAJIbHbIC y4eOHBIC ICHCTBUS, PETYJISTUBHBIC
yYHUBEpCaJbHbIC YUCOHBIC ICUCTBUS, COBMECTHAS JICATCIIBHOCTD.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI CPEIHETO 00111eT0 00pa30BaHus JOJKHBI OTPaXKaTh:

OBJaieHNe YHUBEPCAJbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY JI€HCTBUSIMU:

1)0a30Bble JJOrHYecKue JAeicTBHSI:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaTH3UPOBAThH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NMPU OCBOCHHM 3HAHWUW MPUEMBI JIOTUYECKOTO MBINIJICHUS (aHanW3a, CUHTE3a, CpaBHEHUS, KiacCU(UKAIIHH,
0000111eHHs ), PACKPBIBATH CMBICI OMOJIOTMYECKUX MOHATHH (BBIIETATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBA3U C APYTHUMHU
TIOHSTHUSIMHU );

OTIPEICIIATh 1EeNN JACSATEIBHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX JIOCTHIKEHHS, COOTHOCUTh PE3YJIbTaThl JEATEIBHOCTH C
MOCTABJICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS 11 00bsICHEHUS (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTDH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIE, IEYKTUBHBIE, 10 AHAJIIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B pPacCMaTPUBAEMBIX SIBICHUAX, (DOPMYITHPOBATH BHIBOBI U 3AKITIOUCHHUS;

MIPUMEHSTh CXEMHO-MOJENbHBIE CpPEICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€ W OTHOIICHUH B H3y4aeMbIX
OMONOTHYECKUX 00BEKTAX, a TAKKE IPOTUBOPEUNI PA3HOTO PO, BRISIBICHHBIX B PA3TMYHBIX HH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMbI C YIETOM aHaTN3a UMEIOIINXCS MaTePUATbHBIX M HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB I€JISIM, OLEHHUBATh PHUCKH MOCIEIACTBUMA
NEeATENbHOCTH;
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KOOPJAUHUPOBATH U BHITIOIHATH pa0OTy B YCIOBUSIX PEaTbHOT0, BAPTYATbHOIO U KOMOMHUPOBAHHOI'O B3aMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOIIEM.

2)0a30BbIe HCCIIe0BATEIbLCKUE IEHCTBUS:

BIIQJIETh HAaBBIKAMHM Y4EOHO-UCCJIEAOBATEIBCKOM M TMPOEKTHOM JIESITEIHHOCTH, HAaBBIKAMHU pa3pelieHus MnpooJiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY TMOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IuyHbIX
METOJIOB TTO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBbIC BHUABI JIEITCIBHOCTH MO TMOJYYCHHUIO HOBOT'O 3HAHMS, €r0 HMHTEPIIpPETalluH, MPeoOpa3oBaHUIO U
MIPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM YHCJIC MPU CO3/IaHUM YUYEOHBIX U COLUATIBHBIX TPOCKTOB;

dbopMupOBaTh HAYYHBIM TUIT MBIIIJICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTUEH, KITFOUEBBIMHU MOHATUSMHU M METOJIaAMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIbHON EITEIIbHOCTH U )KU3HEHHBIX CUTYAIUX;

BBISIBJIATh MPUYHMHHO-CIICICTBEHHBIE CBS3M M aKTyaJW3WpPOBAaTh 3a/iady, BBIABUTATH THUIIOTE3y €€ pEIICHHS, HaXOJHUTh
apryMEHTHI JUIs JOKA3aTeJIbCTBA CBOUX YTBEPXKIACHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPHUH PEIICHHUS;

aHAJM3UPOBATh TMIOJYYCHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTUUYECKH OIICHUBATh WX JIOCTOBEPHOCTD,
POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IeJICHAIIPaBICHHBIN IMOUCK TIEPEHOCa CPEACTB U CITOCOOOB NIEUCTBHUS B MPO(hECCHOHANTBHYIO CPEY;

YMETh MEPEHOCUTDh 3HAHUS B TIO3HABATEIBLHYIO U MPAKTUYECKYIO 00JACTH KU3HEACATETbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJCH, MpejaraTh OPUTHHAIBHBIE IMOAXOJbI M PEIIEHUs, CTaBUTh IMPOOJEMBI M 3aJadyH, JIOIYCKAIOIIUe
aJbTCPHATUBHBIC PEIICHUS.

3) pa6oTa ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NIMYHBIX HMCTOUYHHMKAX HH(oOpMmaiuu (TeKcTe yuyeOHOro mocoOus, HayYHO-TIOMYJISIPHOW JHUTEpaType,
OMOJIOTUYECKUX CIIOBApPSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETE), aHAIM3UPOBaTh HH(POPMAIIHIO
Pa3TUYHBIX BUAOB B (OPM MPEACTABICHUS, KPUTUYECKH OIEHUBATh €€ TOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTD;

dbopMynHpoBaTH 3ampockl W TMPUMEHATHh pa3TUYHBIE METOJBI MPU TIOMCKE H O0TOOpe Oumomormueckod WHGOPMAIIHH,
HEO0OXOIMMOM IS BHITTOJTHEHHS YU4EeOHBIX 3a/1a4;

MpUOOpEeTaTh OMBIT WCIOIB30BaHUS WH()POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJIBTYpPY

AKTHBHOI'O MCIIOJIb30BaHUA PA3JIMIHBIX IIOMCKOBBIX CUCTCM,
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CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMANbHYIO (OpMY TpeacTaBleHUs OuoJorudyeckol uHpopmanuu (cxembl, TIpadukwy,
auarpaMMbl, TaOJUIbL, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBIA S3bIK B KAU€CTBE CPEICTBA MpPH padoTe ¢ OMOJIOrMYecKOM MHGPOpMALMEH: MPUMEHATh XUMHUYECKHE,
¢bu3nYecKre U MaTeMaTUYeCKHe 3HAKU U CUMBOJIBI, OpMyJibl, aOOpeBHATYPY, HOMEHKIATYPY, UCIOIb30BATh U MPEOOPa30BhIBAThH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIaJIETh HABBIKAMU PACMO3HABAHUS U 3aILUTHI HHPOpMaLUU, HHHOPMAIIMOHHON 0€301aCHOCTH JIMYHOCTH.

OBiageHne yHMBePCATbLHBIMH KOMMYHUKATHBHBIMY J1€CTBUSIMH

1)o6menne:

OCYHIECTBIISITh KOMMYHHUKAIIMM BO BCEX cdepax KU3HMU, aKTMBHO Y4YacTBOBaTh B JIMAJIOTe WJIM JUCKYCCHM IO CYIIECTBY
oOcyxJ1laeMoi Tembl (yMEHHE 3aJaBaTh BOMIPOCHI, BBHICKA3bIBATh CY>KJIEHUS OTHOCUTEIBHO BBIMIOJHEHMS MpeJiaraeéMo 3ajaud,
YUUTHIBATh HHTEPECHI U COTJIACOBAHHOCTD MO3UIIMM IPYTUX YYACTHUKOB IMAJIOTA WU JIUCKYCCHH );

pacno3HaBaTh HeBepOalbHBIE CPEeACTBA OOIICHHS, MOHUMATh 3HAUYEHHE COIMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS
KOH(QIUKTHBIX CUTyallui, yMETh CMSIT4aTh KOH(MIUKTH U BECTH NIEPETOBOPHI;

BIAJIETh PA3IMYHBIMM CHOocOoOaMu OOIIEHUS U B3aUMOJACHCTBHUS, IOHMMATh HAaMEpPEHHUs JPYTuX IO/, TMPOSBIAThH
YBa)KUTEIbHOE OTHOILIEHUE K COOECEHUKY U B KOPPEKTHON hopme (popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMecTHAsA AesITeJIbHOCTD:

IOHUMATh U KCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHON U HHAMBUAYAIbHON paOOTHI IPH PEIICHUH OMOIOrMYECKOM IpobiieMbl,
000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIIOBBIX (HOPM B3aUMOCHCTBHS IIPH PEIICHUU yUeOHOW 3a/1a4H;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHM C y4€TOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH Ka)KIOro djeHa
KOJUIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH ACHCTBUS MO €€ JOCTUKEHHUIO: COCTABIIATh
TUIaH ICWCTBUMA, paCIIpPeeNsATh POJIU C YYETOM MHEHUH YIaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA/1a M KaX/JI0r0 yYaCTHUKA KOMAaH[bl B 00U pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UAEH C MO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISTh MO3UTUBHOE CTPATErMUECKOE IMOBEACHHUE B PA3IMYHBIX CUTYallUAX, MPOSIBISATH TBOPUYECTBO M BOOOpaKEHHE,
OBITh MHULIUATUBHBIM.

OBJaanenue YHUBEPCAJIBbHBIMHA PEryJdATUBHBIMUA AeMCTBUSIMM:
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1)camoopranusanus:

MCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBISIBJICHUS MPOOJIEM U UX PEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUU LIEJEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBHUAX M MOCTyHKax IO
OTHOLLIEHHUIO K JKMUBOU MPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JI€ATEIBbHOCTb, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
cOOCTBEHHBIE 3a]]Ja4l B 00pa30BaTEIbHOM IEATETbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEJILHO COCTABJISITh IJIAH PEIICHUS MPOOJeMbl ¢ YYETOM HMEIOUIUXCS PECYypcOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEATIOYTEHN I,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

paclIMpATh paMKH Y4eOHOT 0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JIeaTh OCO3HAHHBIN BBIOOD, apIryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (DOPMUPOBAHUIO U MIPOSBICHUIO IMPOKOHN IPYAUIIMU B PA3HBIX 007AaCTIX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeIbHBINA U KYJIBTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTHh KOPPEKTUBHI B 1€ TEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HABBIKAMH IMO3HABATENIbHON pe(IIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JAEHCTBUN M MBICIMTEIBHBIX MPOIECCOB, HX
PE3YJIBTaTOB U OCHOBAHMH, UCTIOIB30BATh MPUEMBI peIIeKCHH NIl OIICHKU CUTYalluH, BHIOOpa BEPHOTO PEIICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€E PE3YJIbTATOB €S TEIbHOCTH;

3)npunsiTue ceds1 M APyrux:

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATECIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JIPYTUX HA OLINOKY;

pa3BHBaTh CIOCOOHOCTH IOHUMATh MHUP C MO3ULUU JPYroro 4eJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI
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[IpeameTrHble pe3ynbTaThl OCBOCHHUS COJiepKaHus yuyeOHoro npeameta «buonorus» Ha yriyOa€HHOM ypOBHE OPUEHTUPOBAHBI
Ha oOecnedyeHue NpouibHOro o0yuyeHus oOydarommxcs Ouonorud. OHU BKIIOYAIOT: CreUU(PUUYECKUe JJsi OMOJOTHH Hay4YHBIE
3HaHUS, YMEHUS U CHOCOOBI JEUCTBUN IO OCBOCHUIO, MHTEPIPETAIMU M MPEeOOpa30BAHUIO 3HAHWM, BUABI JEATEIBHOCTH IIO
MOJIYYEHUIO HOBBIX 3HAaHUN U WX MPUMEHEHUIO B PA3JIMUHBIX YUYCOHBIX, a TAKXKE B peabHBIX )KU3HEHHBIX cUTyanusax. [IpeameTHbie
pe3yJbTaThl IPEACTABICHBI IO TOIAM U3yYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 10 knacce NOMKHBI OTpakKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ W POJU OMOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHWUU €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa, B MO3HAHUHM 3aKOHOB MPHUPOJLI M PEIICHUM MPOOJIEM PAIMOHAIBHOTO MPHUPOIOINOJIH30BAHMS, O BKJIAJC
POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHY;

BJIAJICHUE CUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIFOYACT: OCHOBOIIOJATaronue OMOJOTUUECKUE TEPMUHBI U TIOHSTHUS
(>ku3Hb, KJIETKA, OPTaHU3M, METa0O0JIM3M, TOMEOCTa3, CAaMOPETYJISAIHS, CaMOBOCITPOU3BEICHUE, HACIIECICTBEHHOCTh, U3MEHUNBOCT,
pPOCT M pa3BuTHE), Ouosiorudeckue Teopum (kinetounas teopus T. IllBamna, M. IIneiinena, P. BupxoBa, XxpoMocomHas Teopus
HacieacTBeHHocTu T. Moprana), yuenust (H. Y. BaBunoBa — o 1ieHTpax MHOrooOpasusi U MPOUCXOXKICHUS KYJbTYPHBIX PAaCTEHUN),
3aKOHBI (€IMHOO0OpAa3usl MOTOMKOB MEPBOT0 MOKOJICHUSI, paCIICIUICHHsI, YUCTOTHI TaMeT, HE3aBUCUMOT0 HacyenoBanus I'. Mennens,
TOMOJIOTHYECKHUX PSIAOB B HAaciHeACTBeHHOM n3mMeHunBocty H. . BaBunosa), npuHUUIBI (KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJAMU HAyYHOT'O IMO3HAHHUS, WCIOJIb3YEeMbIX B OMOJOTUYECKUX HCCIEIOBAHUAX KUBBIX OOBEKTOB
(omucaHue, u3MepeHue, HaOIIIeHHEe, SKCIIEPUMEHT);

YMEHUE BBIIEIATHh CYIIECTBEHHBIE MIPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4YHcClie OaKTepuid, TpuOOB, paCTEHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB M CHUCTEM OpPraHOB PAaCTEHUH,
KUBOTHBIX, YEJIOBEKa, IMPOLECCOB >KU3HEACATEIbHOCTH, MPOTEKAIOIIUX B OpraHU3Max pacTeHUM, MXUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX MPOIECCOB: 0OMEHa BeIIecTB (MeTa00JIM3M), MPEBPAIICHHUS SHEPTHUH, OPOKEHHUS, aBTOTPO(DHOTO U TETEPOTPOPHOTO
TUTIOB NMUTaHUs, POTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, MeH03a, raMeTOTreHe3a, AYMOpPHUOTEeHE3a, MOCTIMOPHOHAIBEHOTO Pa3BUTHS,
Pa3MHOXKEHUS, MHAUBUIYAJIbHOTO pPa3BUTUS OpraHu3Ma (OHTOr€He3a), B3aUMOJICUCTBUS T€HOB, IE€TEPO3HCa, HCKYCCTBEHHOTO
orbopa;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3U MEK]Iy OPTraHOUIAMHU KJIETKU U UX (PYHKIIUSIMH, CTPOSHUEM KIIETOK Pa3HBIX TKAHEH U WX
GYyHKIUAME, MEXIY OpTaHaMH W CHUCTEMaMH OPTaHOB y PACTCHHH, KUBOTHBIX U YETOBEKa M WX (QYHKIHUSIMH, MEXKIY CHCTEMaMu
OpraHoB W WX (YHKIUSMH, MEXAY ATanamMu oOMeHa BEUIECTB, dTalaMHu KJIETOYHOTO IUKIA U KU3HEHHBIX I[UKIOB OPraHU3MOB,

sTanamu dMOPHUOHAIBHOTO PA3BUTHS, TCHOTUTIOM B (PEHOTUTIOM, (EHOTHIIOM U (PaKTOpaMH CPEIbl OOUTAHMUS;
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YMEHUE BBISBISATH OTJIUYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE PACTEHUMN, )KUBOTHBIX U YEJIOBEKA;

YMEHHE MCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTUIO U CUMBOJIMKY JJIS JOKa3aTeJIbCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX PYIIIT,

yMEHHUE peliaTh OMOJOTUYECKUE 3a/1a4M, BBISIBISTh TPUYMHHO-CIIEICTBEHHbBIC CBSI3H MEXY UCCIEAYEMbIMU OMOJOTUUECKUMHU
MPOIIECCAaMU U SIBJICHUSIMH, JI€JIaTh BHIBOJIbI U TPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3YyJIbTATOB;

yYMEHHUE BBIMOJHATH JIAOOpATOPHBIE U MPAKTUYECKHUE pabOThl, COOII0IAaTh MpaBuia Mpu padoTe ¢ yueOHBIM U J1aOOPATOPHBIM
000Opy10BaHUEM;

YMEHUE BBIIBUTATh TUIOTE3bI, MPOBEPSATh HUX OKCIEPUMEHTAIBHBIMH CpEACTBaMH, (GopMynupys Ieidb HCCIEeI0BaHU,
aHAJIM3UPOBATH MOJYYCHHBIC PE3YJIHTAThI U JICJIaTh BHIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-UCCIIEIOBATEIbCKOM padoTe MO OMOJOTHMM, SKOJOTMU M MEAMIMHE, MPOBOJMMON Ha Oasze
IIKOJIBHBIX HAYYHBIX OOIIECTB, U IMMyOJIMYHO MPECTABIAThH MOJYYSHHBIE PE3YJIbTaThl HA YUEHUUECKUX KOH(DEPECHITUX;

yMEHHE OIICHMUBATh JTUYECKHE ACIEKThl COBPEMEHHBIX HCCJICJIOBAHUN B 00JIACTH OMOJOTMM W MEIUIMHBI (KJIOHUPOBAHMHE,
HCKYCCTBEHHOE OTUIOJIOTBOPEHUE, HAIIPABICHHOE N3MEHEHUE TeHOMAa U CO3/JaHUE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp OyayIiedt mpodeccroHaabHON AEATEILHOCTH B 00JIACTH OMOJIOTHH, MEIUIIMHBI,
OMOTEXHOJIOTUH, BETEPUHAPHUM, CEIBCKOTO XO3SICTBA, MNHINEBOM MPOMBIILIEHHOCTH, YTIyONsATh MO3HABAaTEIbHBIN HHTEpEC,
HAIpaBJICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOWIEH Tpodeccur U TMPOJOIKEHHE OHOJIOrMYecKOoro oOpa3oBaHUs B
OpraHu3aluax CpeaHero npodhecCuoHaANIbHOTO U BHICIIET0 00pa30BaHMUS.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npeameTa «buomnorus» B 11 knacce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OHMOJOTMU B CHCTEME €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpPA, B MO3HAHUH 3aKOHOB MPHUPOABI U PEIICHUHN SKOJOTHYECKUX MPOOJIEM YeI0BEUECTBA, a TAKKe
B PEIIIEHUHU BOMPOCOB PAIMOHAIBHOTO MPUPOAOIIONB30BaHUS, U B (POPMHUPOBAHUYU IIEHHOCTHOTO OTHOIICHHS K MPUPOJIE, OOIIECTRY,
YeJIOBEKY, O BKJIQ/I€ POCCHUICKUX U 3apyO0eKHBIX YUEHBIX-OMOIOTOB B pPa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMOW OWMOJOTHYECKUX 3HAHWMA, KOTOpas BKJIIOYACT OMNpPENETCHUS ¢ TIOHMMAaHHE CYIIHOCTH
OCHOBOTIOJIATAIONUX OMOJIOTUYECKUX TEPMUHOB M TIOHATHH (BUI, SKOocucTeMa, Ouocdepa), Onoaorndeckue Teopuu (IBOIIOIIMOHHAS
teopust U. JlapBuHa, cuHTeTH4ecKast Teopus sBoitounn), yuenus (A. H. CeBepuoBa — o myTsX W HampaBleHHsIX 3Bostouuu, B.U.
Bepnazackoro — o 6uocdepe), 3akonsl (reHetndeckoro paBHoBecus JIx. Xapau u B. BaitaOepra, 3aponpimieBoro cxoactsa K. M.
bapa), npaBuna (muanMyma 0. JInOnuxa, 5KOJIOTUYECKON TUPAMUIBI YHEPTUN ), TUTIOTE3bI (TUroTe3a «mupa PHK» V. ['unGepra);
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YMEHHUE BJIAJICTh OCHOBHBIMH METOJIAMH HAyYHOTO TO3HAHUS, WCIOJB3yeMBbIMH B OHMOJOTHYECKUX HCCICIOBAHUSAX JKHUBBIX
00BEKTOB M IKOCUCTEM (OINMHCaHUE, U3MEPECHHE, HAOIIOJACHUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS W OIICHKH aHTPOIIOTCHHBIX
W3MEHECHUH B IIPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TNPHU3HAKU: BHUIOB, OHOrEOIEHO30B, AKOCHUCTEM U Ouochepbl, CTaOWIU3UPYIOIIETO,
JIBUKYIIETO0 W Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa, auIONaTPUYEeCKOro W CHUMIATPUYECKOTO BHI000pa30BaHUS, BIHSHUS
JIBUOKYIIAX CHJI JBOJIIONMHM Ha TEHO(DOHI MOMYJISAIMH, TPHUCIIOCOOJEHHOCTH OPTaHW3MOB K Cpele OOWTaHWs, YepelIOBaHUs
HaIPaBJICHUH 3BOJIIOIMH, KPYTOBOPOTA BEIIESCTB U MOTOKA SHEPTHH B DKOCHCTEMAX;

YMCHHE YCTaHABIWBATh B3aMMOCBSI3H MEXIY MPOIECCAMU IBOJIIOIMH, IBIKYIIUMH CHUJIAMH aHTPOINOTeHE3a, KOMIOHCHTAMHU
Pa3TUYHBIX 3KOCUCTEM M MPUCITOCOOICHUSIMU K HUIM OPTaHU3MOB;

YMCHHE BBISBIIATH OTIIMYUTEIBHBIC TPU3HAKH KUBBIX CHCTEM, IPHCIIOCOOJICHHOCTh BHJIOB K Cpejic OOUTaHUs, aDMOTUYECKUX H
OMOTHYCCKUX KOMIIOHCHTOB DKOCHCTEM, B3aMMOCBS3CH OPraHM3MOB B COOOIIECTBAX, aHTPOIOTEHHBIX U3MEHCHHH B DKOCHCTEMaXx
CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTBI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO W CHMBOJIMKY JIJIS JIOKa3aTelIbCTBA
POJICTBAa OPTAHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U CpeJibl OOUTaHUs, CIMHCTBA YEJIOBCUYCCKUX pac,
HEOOXOIMMOCTH COXpaHEHUs] MHOT000pa3usi BUAOB U SKOCHUCTEM KaK yCIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUECTBA;

yMEHHE periaTh OMOJIOTMYECKUE 3a]a4M, BBISBISATh IPUUUHHO-CIEACTBEHHBIE CBI3U MEXAY MCCIENYEMbIMU OMOJIOTMYECKUMU
NPOLIECCAMU U SIBJICHUSMH, JI€JaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHHH MOJTYUYEHHBIX PE3YJIbTATOB;

yYMEHHUE BBIMOJHATH JJAOOpPATOPHBIC M MPAKTUYECKUE PadOThI, COOMI0IATh MpaBmiia Mpu paboTe ¢ yu4eOHBIM U J1a00paTOPHBIM
000py1I0BaHUEM;

YMEHHE BBIABUTATh THUIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIBHBIMU CpEACTBAMHU, (QOPMYyIUPYsS UEIb HCCICI0BaHUA,
aHAIM3UPOBAThH MOTYUYEHHBIE PE3YyIbTAThI U JI€TIATh BHIBOIBI;

YMEHHE Y4YacTBOBAaTh B Y4eOHO-HCCIIENOBATEILCKONW paboTe MO OMOJOTHUM, DKOJIOTUM W MEAHIMHE, MPOBOIMMON Ha Oasze
IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH MOJTYyUYEHHBIE Pe3yIbTaThl HA YICHHUYECKUX KOH(EP CHITUAX;

YMEHHUE OIIEHUBATH TUTIOTE3bI M TEOPUHU O TIPOUCXOXKICHUH KU3HU, YEIOBEKA U YEJIOBEUECKHUX pac, O MPUYNHAX, MTOCIEICTBUIX
U crioco0ax MpeAoTBpaIeHus TII00AbHBIX H3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOP Oyaymiel MpodecCHOHATBHOW ACSTENIBHOCTH B 00JacTH OMOJOTHH, DKOJIOTHH,
MPUPOAOIIONB30BAHUS,  MEAUIMHBI, OWOTEXHOJOTHUU, TICUXOJIOTHH, BETCPUHAPUH, CEIBCKOTO  XO3MiCTBA,  MHUIIECBON
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MIPOMBITINICHHOCTH, YTITyOJIATh MTO3HABATECIIBHBIN MHTEPEC, HANIPABJICHHBI HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIONICH Mpodeccuu u
MPOIOHKEHUE OMOJIOTHYECKOTO 00pa30BaHuUs B OpraHU3AIUsAX CPEAHETO MPOGECCUOHAIBHOTO U BBICIIETO 00pa30BaHUs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uudgposbie)
n/m | TeMIporpammbl Bcero | Kountposbubiepadorsl | [IpakTuuecknepadoTsl
o0pa3oBaTebHbIepecypchl
1 buonorusikakHayka 1
2 JKuBble cucTeMbl U UX U3Y4EHUE 2
3 BuonorusikneTkn 2 0.5
4 XHAMHUYECKassOPraHu3aUusAKIECTKH 10
5 Crpoenue U GyHKIHUUKIETKA 8
6 OOmeH BelecTB U MpeBpalicHue 9 1
SHEPrUu B KIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
Ku3HEHHBINITUKIKIETKH 6 1
Crpoenue u GyHKITMHOPTaHU3MOB 17 15
10 PasMHoxkeHue n 8 15
Pa3BUTHEOPTraHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 2 0.5
OpraHU3MOB
12 3aKOHOMEPHOCTUHACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTUM3MEHYUBOCTH 6
14 I'eneTukauenoBeka 0.5
15 CenexuusiopraHusMoB 4 1
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buorexnonorus u

16 4
CHUHTETUYECKAIONOJIOT U
17 PesepBHOEBpEMs 1
OBUIEE KOJIMYECTBO YACOB I10 102 0 13

[TPOTPAMME
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11 KVIACC

KonuyecrBouacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMepa3aeo0B U
(uu¢pposrIe)
n/n TEMIIPOrpaMMbl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl
o0pa3oBaTe/bHbIEpeCyPChI
3apoK/IeHUE U pa3BUTHE
1 9BOJIIOIIMOHHBIX MPEICTABICHUN 4
B Ouosoruu
Mukpo3BOIIIONHUS U
2 P 14 2
e€pe3ynbTaThl
3 Makpo3Botonus u 6
€€pe3ynbTaThl
[IpoucxoxneHue u pa3BuTue
4 15 1.5
JKU3HU Ha 3emMie
IIpoucxoxaeHueueaoBeKa —
5 P 10 1
aHTPOIOTeHe3
DKOJIOTUSI — HayKa O
5 B3aMMOOTHOUICHHUSIX OPraHU3MOB 3 05
Y HAJIOPraHU3MEHHBIX CHCTEM C '
OKpYyKarolen cpeon
Opranusmsl U cperaoduTanus 15
DKOJIOTUSBUJIOB U HOITYJISILIUI 0.5
DKOJOTUsCO0OIIECTB.
9 12 0.5
DKOJIOTUYECKHECUCTEMBI
10 buocdepa — 6
ro6anpHasIKOCHCTEMA
11 YenoBek u OKpyKaromascpeaa 6
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12

PesepBHOEBpEeMs

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME

102

7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne KoauuecTtBouacoB
aram3 DJieKTpoHHbIeNHPOBLIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
YyeHHust aTeJIbHBIEPeCYPCHI
/ ero | epadornl epadoThl
n
bronorus kak KOMIUICKCHAsI HAyKa U
1 vE 1 05.09.202
KaK 9acTh COBPEMEHHOTO 00IIecTBa 3
2 JKuBBIe cCHCTEMBI B UX CBOMCTBA 1 06.09.202
3
YpoBHEBasSOpPraHU3AIUSKUBBIXCUCT
3 P P t 1 07.09.202
eM
3
HcTopust OTKPBITHS M U3YUCHHUSI
4 DU OTKD 7 1 12.09.202
kietku. Knerounasreopus 3
MeToabl MOJIEKYJISIPHOH |
KJICTOYHO! OMOJIOTHH.
[IpakTueckas pabota «3ydyenue
5 METOJIOB KJIETOYHON OMOJIOTHHA 1 0.5 13.09.202
(xpomarorpadusi, anekrpodopes, 3
middepenunanbHoe
ueHtpudyruponanue, [1L[P)»
6 XHUMHUYECKUNCOCTABKIETKI 1
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14.09.202
3

MI/IHepaJII)HI)IC BCIICCTBA KIICTKU, UX

7 19.09.202
Onosorn4ecKas poib 3
Oprannueckue BenecTBa KIeTKH —

3 oenku. JlaboparopHas paboTa 05 90.09.202
«O0HapyxeHne 0eJIKOB ¢ IOMOIIBIO 3
Ka4eCTBEHHBIX PEAKIIUI»

CpoiicTBa, KIaccu@UKaIus u

9 21.09.202
byHKIIMN OETKOB 3

10 OpraanyecKreBenIeCTBAKICTKH — 96.09.202
YTIIEBOAbBI

3

1 OpraHn4ecKreBeecTBAKIETKA — 97 09.202

JTUTUIBI

3
Hyxneunosbie kucnotsl. JJHK u
PHK. JIabopaTtopHas pabora

12 «MccnenoBanne HYKJICHHOBBIX 0.5 28.09.202
KHCIIOT, BBIIETICHHBIX U3 KIETOK 3
Pa3IMYHBIX OPraHU3MOBY

13 Crpoenue u ¢pynkuuu ATO. [Ipyrue 03.10.202
Hykneosuarpudocdars (HTD) 3
CexBenupoBanue [IHK. Meroapt

14
T€HOMHUKH, TPAHCKPUIITOMUKH, 04.10.202
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MIPOTEOMHUKH 3
15 MeToapICTpyKTYpHOHOHOIOTHH 05.10.202
3
T .

16 | PICIETOK 10.10.202
[IpoxapuoTnueckaskieTka 3
CrtpoeHnune sykapuoTHUYECKON KIIETKH.

17 | TIlpaktuueckas pabota «3yueHue 0.5 11.10.202
CBOWCTB KJIETOYHOW MEMOPaHbI» 3

18 [ToBepxHOCTHBIAAIIAPATKICTKH 12.10.202

3
OnHOMEMOpaHHbBIE OPraHOU B

19 kietku. [IpakTudeckas pabora 05 17.10.202
«3y4yeHne IBIKEHHS [IUTOTIIIa3MBbI 3
B PACTHUTEIIFHBIX KIETKaX»

[TomyaBTOHOMHBIE OPTaHOMIBI
KJIETKU: MUTOXOH/IPHH, ITACTHIBL.

20 JlaGopaTopHas pabota 05 18.10.202
«HccnenoBanue ma3Mommsa u 3
JETUIa3MOJIN3a B PACTHTEIBHBIX
KJIETKaX»

21 | HemeMOpaHHBIEOPraHOUIBIKIETKH 19.10.202

3

22

Ctpoenue U GyHKIMHIPA 94.10.202
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CpaBHHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JJabopaTopHast

23 0.5 25.10.202
pabota «M3ydyeHue cTpoeHus KIETOK 3
Pa3IUYHBIX OPTaHU3MOBY
ACCUMWISAIHAS U TUCCUMPISIUS —

JIBE€ CTOPOHBI MeTaboau3Ma. THUIIbI

24 obmena BeriecTB. JlaboparopHas ) 96.10.202
paborta «M3yyeHune KaTaTuTHIECKOM 3
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMuIa3bl WIK KaTajaasbl)»

@epMEeHTAaTUBHBIN XapakTep
peaKmuii KJIETOYHOTo MeTaboIM3Ma.
JlabopaTtopHas pabota «3yuenne
25 (hepMEeHTATUBHOTO PACIICTUICHHS 0.5 07.11.202
MepOKCH/Ia BOJAOPOIA B 3
PaCTUTETBHBIX U )KUBOTHBIX
KIIETKaX»
26 benku-aktuBaTtopsl u OenKu- 08.11.202
MHTUOUTOPBI 3
27 ABTOTPOGHBINTUIIOOMEHABEIIECTB 09.11.202
3

28 doTocuHTE3 14.11.202
3

29 | Xemocunres. JlaboparopHas paboTa 0.5
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«CpaBHEHHE MIPOLIECCOB
(doTocuHTE3a U XEMOCHHTE3a

15.11.202
3

AHa’poOHBIC OpraHu3Mbl. Bup
oposxenus. JlabopaTopHas pabora

30 16.11.202
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U 3
TIBIXAHHS

31 AnpoOHBIE OpraHU3Mbl. JTaIb 91.11.202
SHEPTreTUYECKOro oOMeHa 3
DHeprus MeMOpPaHHOTO IpaiieHTa

32 | mnpotonoB. Cunte3 AT®: paboTa 22.11.202
npotoHHOU AT®-cruHTa3bI 3

33 Peakiiun MmatpuyHOrOCHMHTE3a 23.11.202

3

g4 | [panCKpUILI — 28.11.202
MatpuuHbliicuaTe3 PHK 3

35 Tpancsmus u e€aranbl 29.11.202

3

36 KoaupoBanue aMuHOKHCIOT. Postb 30.11.202
pubocoM B OnocuHTE3€e OenKa 3

37 Opranuzanuys reHoma y IpokapuoT u 05.12.202
yKapuoT

3

38 | MonekynspHble MEXaHU3MbI
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9KCIIPECCUU T'€HOB Y 3YKapHUOT

06.12.202
3

Bupycsl — BHeKIIETOUHBIE (OPMEI
KU3HU U 00JINTaTHbIE Tapa3UThI.

39 0.5 07.12.202
[Ipaktuyeckas padora «Co3nanue 3
MOJICITH BUPYCa»

40 Bupychsie 3’(16OJ'I€BaIv{I/I$I YeJI0BEKa, 12.12.202
KUBOTHBIX, PACTCHUN 3
Hanortexnosoruu B 6uonoruu u

a1 13.12.202
MEIUIIHHE

3
42 JKN3HEHHBIAITUKITKIIETKA 14.12.202
3
43 Martpuunstiicuate3 JITHK 19.12.202
3
Xpomocomsl. JlaboparopHas padoTa

44 «/3ydeHne XpoMOCOM Ha TOTOBBIX 0.5 20.12.202
MUKpOTpenaparax» 3

45 JleICHUEKICTKH — MHTO3 21.12.202

3
Tunst knetok. Kapuokunes u

46 | WTOKHHES. JlaGopatopHas paboTa 05 96.12.202

«HaOmnronenrne MuTo3a B KJIETKax 3

KOHYHMKa KOPCIIKa JIYKa (Ha TOTOBBIX
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MUKpOIpenaparax)»

47 Perynsauuskn3HEHHOTOIIMKITAKICTOK 27.12.202
3
48 | OpraHu3MKaKeIMHOCIEI0e 28.12.202
3
Txanu pacrenuii. JlaboparopHas

49 | pabora «/3yueHue TKaHeH 0.5 09.01.202
pacTeHuin» 4
TkaHU )KHBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHnas pabota «3ydyenue 0.5 10.01.202
TKaHEH KUBOTHBIX)» 4
Opranbl. CHCTEMBI OpPraHOB.

51 JlabopaTtopHnas pabora «M3ydeHue 0.5 11.01.202
OpraHoOB IIBETKOBOTO PACTCHHSDY 4

52 Omnopareraopranu3mMoB 16.01.202

4
53 JIBI>KEHHEOPraHU3MOB 17.01.202
4
54 | IlutraHmeopraHU3MOB 18.01.202
4
[TuTanne MO3BOHOYHBIX )KHBOTHBIX.

55 [IumeBapurenpHas cucremMa 23.01.202

YenoBeKa 4
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56 JIpIXaHueoprannu3MoB 24.01.202
4
57 JIpIXaHHUEe MO3BOHOYHBIX JKHBOTHBIX 25 01.202
1 YeIIOBEeKa
4
58 | TpaHCHOpPTBEIIECTB Y OPraHU3MOB 30.01.202
4
KpoBenocHas cucrema
59 IMO3BOHOYHBIX JKHBOTHBIX H 31.01.202
JeroBeKa 4
60 Brinenenue y opranusmMon 01.02.202
4
61 3ammTa y oOpraHu3MOB 06.02.202
4
62 NmMmyHHascucTemMauesoBeka 07.02.202
4
63 PaznpaxxuMocTh U peryisnus y 08.02.202
OpraHu3MoOB
4
I'ymopanbHas perymsmus u
64 SHIOKPUHHAsI CUCTEMA KUBOTHBIX U 13.02.202
YenoBeKa 4
65 | dopmbIpa3MHOKEHUSOPTAaHHU3MOB
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14.02.202
4

66 | IlonmoBoepa3mMHOKEHHUE 15.02.202
4
67 | Meiio3 20.02.202
4
I'ameTorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KIETOK.

68 | JlaGopatopHas pabora «M3yueHue 0.5 21.02.202
CTPOCHUS TIOJIOBBIX KJIIETOK Ha 4
TOTOBBIX MHKpOTIpEapaTaxy

69 WNnauBuayanbHOEpa3BUTHEOPTaHU3M 99 02.202
OB — OHTOTEHE3 4

70 3akyaJKa OpraHoB U TKaHEU u3 97 02.202
3apO/IbIIIEBBIX JTUCTKOB 4
PocTt u pa3ButTHe )KUBOTHBIX.

71 JlaGopaTopHas pabota «BI:IHBJ'ICEII/IC 05 98.02.202
MPU3HAKOB CXOJCTBA 3apOIbIIIeH 4
MTO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXKeHne U pa3BUTHE PACTECHUI.
Jlab 0 C

79 aboparopnas pabota «CtpoeHue 0.5 99.02.202
OpPraHoOB Pa3MHOKEHUS BBICIIUX 4
pacTeHun»

73 | Hcropus CTaHOBJIEHUS U PA3BUTHUS
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TCHCTUKHN KaK HAYKH

05.03.202
4

OCHOBHBIE ITIOHSITUA U CUMBOJIBI
rederuku. Jlaboparopuas pabora

74 0.5 06.03.202
«Apo3oduna kak 00BEKT 4
TFEHETUYECKUX UCCIIEI0OBAHUI
3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HaKoB. MOHOTHOpUIHOE

75 | ckpemuBanue. [Ipaktnueckaspabora 0.5 07.03.202
"N3y4ueHnepe3ybTaTOBMOHOTHOPHL 4
HOTOCKpPEIIMBAaHUA Y Jp030(uis"

76 [{uTosI0rNYECKNEOCHOBBIMOHOTHOPY 12.03.202
JTHOTOCKPELUBAHUS A

77 AHaAIM3UPYIOIIEECKPEITMBAHUE. 13.03.202
HenonnoenoMuHupoBanue 4
JluruGpuiHoe CKperBaHue.

78 [IpakTuueckas padota «M3yueHue 05 14.03.202
Pe3yIbTaTOB AUTHOPUIHOTO 4
CKPEILMBAHUS Y IPO30(DUITBI»

79 [{uTOJIOTHYECKUEOCHOBBIIUTHOPHUIH 10.03.202
OTOCKpEIMBaHUS 4

80 CuernieHHOEHacIe10BaHUENIPU3HAKO 90.03.202
B

4

81 | XpoMOCOMHasTEOPHUSIHACIEICTBEHHO
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CTH 21.03.202
4
82 I'enernkarona 02.04.202
4
83 I'eHOTHIIKAKIIEIOCTHAICUCTEMA 03.04.202
4
84 FeHeTHqi:CKHﬁ KOHTPOJIb pPa3BUTHUSA 04.04.202
pacTeHHMIA, )KUBOTHBIX U YeJIOBEKa 4
85 N3MeHYMBOCTBIIPU3HAKOB. 11.04.202
BunesmmsmMeHUYnBOCTH 4
16.04.202
86 Mo aubukanmoHHAsIU3MEHINBOCTD 4
Bapuanuonsslii psa u
BapUallMOHHAS KpUBasl.
JlaGopaTtopHas pabota
87 «MccnenoBanne 3aKOHOMEPHOCTEH 0.5 17.04.202
MOTU(DUKAITMOHHON U3MEHYHBOCTH. 4
[TocTpoeHneBapraiiOHHOTOPs A U
BapHaIlMOHHOUKPUBO»
88 ['eHOTUITHMYECKASM3MEHYNBOCTb. 18.04.202
KoMOuHaTHBHASM3MEHYHBOCTD 4
89 MyrainmoHHas '3MEHYUBOCTb. 05
IIpakTuyeckas padora «MyTtanuu y ' 23.04.202
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Ipo30¢ bl (Ha TOTOBBIX 4
MUKpOIpenaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO

90 | mporecca. DNHUTCHETHKA H 24.04.202
SMUTCHOMUKA 4
I'eneruxa yenoseka. [IpakTuueckas

91 | pab6ora «CocraBieHUE U aHATH3 0.5 25.04.202
POIOCIOBHOM» 4

92 MeTtoapIMe IUITHHCKONT € HETHKH 30.04.202

4
3HaueHNEe MEUIIMHCKON TCHETHKH B

g3 | TPEAOTBPAIIEHNN 1 nequI/iH 02.05.202
reHeTUYEeCKUX 3a00J1eBaHH 4
YeloBeKa
OCHOBHBIE TIOHATHUS CEJIEKIINH.

94 JlaGopaTopHnast pabota «I/ISy‘IfHI/Ie 05 07.05.202
COPTOB KYJIbTYPHBIX PACTCHUN U 4
MOPOJ TOMAITHUX KUBOTHBIX)»

MeTopl CeeKIIMOHHON pabOTHI.

95 JlabGopaTtopHas pabota «3ydenue 0.5 08.05.202
METO/IOB CEJIEKIIUU PACTCHUIN 4
JlocTrKeHHs CeNeKIUU pacTeHUN U

96 )UBOTHBIX. [IpakTHueckaspaboTa 14.05.202
«IIpuBUBKapacTeHUID» 4
CoxpaHenue, u3ydeHue u

97 HCIIOJIb30BAHNE T€HETUYECKUX 15.05.202
pecypcoB 4
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buoTexHonorus kak Hayka u
08 OTpacJib MPOU3BOJICTBA. 1 05 16.05.202
[TpakTudeckas pabora «3ydeHne 4
00BEKTOB OMOTEXHOIIOT UM
99 OfHOBHI)IeHaHpaBHeHHﬂCHHTCTquCK 1 91.05.202
OMOHOJIOrUH
4
10
0 XpOMOCOMHAsl U TeHHAAUHKEHEPUSI 1 22.05.202
4
10
1 MeauInHCKNEONOTEXHOJIOTHI 1 23.05.202
4
10 PezepBHnbiit ypok. [loBTOpeHue,
5 000011IeHNEe, CHCTEMATH3alHs 1 28.05.202
3HAHUH 4
OBIIEE KOJIMYECTBO YACOB I10 10 135
ITPOI'PAMME 2 '
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11 KVIACC

Ne KonuuecTBouacos
araus DJleKTPpOHHBbIeN(PPOBHIEOOPA30BA
n Temaypoka Bce | KoHTpoJubHBbIE IIpakTUyeckue A y P bp P
YyeHHust TeJIbHbIEPECYPChI
/ ro | pa6orsl paGoThI
n
1 OpouorMoHHasTeopus Y. 1 06.09.202
JlapBuHa
3
9 JIBHKYyIIIHE CHJITBI 3BOJIIOLIMU 1 07.09.202
BU10B 110 Y. JlapBuny 3
Bopr6a 3a cymecrtBoBanmue,
3 €CTECTBEHHBIN M UCKYCCTBEHHBIIN 1 08.09.202
oTOOD 3
4 DopMUPOBAHUECUHTETUYECKONTE 1 13.09.202
OPHUHUABOJIIOLUU 3
DTansl 3BOTIOIMOHHOTO
5 rporiecca: MUKPOIBOJIIOIHUS U 1 14.09.202
MaKpO3BOJIOIHUS 3
[Monmynsauus —
6 aMIeMEHTapHAsICAMHUIAIBOJTIOIN 1 20.09.202
u 3
3aKOH reHETHYECKOTo
7 paBHoBecus Jx. Xapau, B. 1 0.5 21.09.202
Baiin6epra. JIaboparopHas 3
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pabota «BrisiBneHue
W3MEHYMBOCTH Y 0cO0O€el 0JIHOTO
BHIA»

DneMeHTapHBIe(HAKTOPHIIBOIIIOL

8 22.09.202
17071 3

9 Dddext ocnoBarens. Ipdexr 97 09.202
OYTBIJIOUHOTO TOPJIBILIKA 3
Murpauvu. U3onammn

10 MOMYJISALNNA: Teorpaduueckas, 28.09.202
OuoJIoOTHYECKast 3
EcrectBennslit oT60p —

11 HaIpaBJISIOMKN GaKTop 29.09.202
SBOJIIOIIUA 3

12 [TonoBoiioT60p 04.10.202

3

[IpucnocobaeHHOCTH
OpraHU3MOB KaK pe3yibTar

13 MUKpo3BoJtonuu. Jlaboparopuast 05 05.10.202
pabota «3yyenue apoMopdo30B 3
Y UAMOAJANTalui y pacTeHUN U
KUBOTHBIX»
[Tpumeps! mpucnocobaeHut y

14 OpraHu3MOB: MOP(OIOTHYECKHE, 05 06.10.202
¢buznoIornuecKue, 3
OMOXMMHUYECKUE,
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MOBEICHYECKHE.
JlaboparoprasipaboTa
«[IpucrocoOIeHUSIOPraHu3MOB U
UXOTHOCHTEIBHASIIEIeCO00Pa3HO
CTBb»

Bup, ero kpurepuu u CTpyKTypa.
JlaGoparopnas pabota

15 0.5 11.10.202
«CpaBHEHUE BUOB I10 3
MOP(OJIOrHIECKOMY KPUTEPUIO»

16 CtpykTypaBuaa 12.10.202

3

17 Bunoo6pazoBanuekakpe3yabTart 13.10.202
MHUKPO3BOJIIOLUU 3

18 CBA3bMUKPOIBOIIOLIMH U 18.10.202
AMUAEMHUOIOT U 3
Makpo3BotOLHS.

19 [TaieoHTOJIOTHUECKHE METOIbI 19.10.202
W3Y4EHHUS SBOIOIUH 3

20 buoreorpaduuecknemeToapn3yq 20.10.202
EHUSIIBOJIIOLNU 3
DOMOpPHOTIOTHYECKHE U

21 CpaBHHUTEIHHO- 95.10.202
MOP(OJIOTHIECKHE METOIBI 3

HU3YUCHUA 5BOJIFOIIHUU
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MonekynsipHO-r€HETUUECKUE,
OMOXMMHYECKUE U

22 26.10.202
MaTEeMaTHIEeCKHE METO,IbI 3
W3YYCHUS IBOIOIUH

93 OO01Me3aK0HOMEPHO CTHIBOJTIOI] 97 10.202
17071 3
AnanTuBHas paguanus.

24 HepaBHOMepHOCTH TEMIIOB 27.10.202
IBOJTFOITIH 3
Hayunsbie runoressl

25 MIPOMCXOXKACHHS )KU3HU Ha 08.11.202
3emie 3

26 JloHay4yHbI€ MIPEACTABICHUS O 09.11.202
3apOKICHUH KU3HU 3

97 ?CHOBHBICBTaHBIHeOpFaHI/I‘IeCKO 10.11.202
HaIBOTIONIMN

3
28 ['unoTe3bI3apoK e HUSIKU3HI 15.11.202
3
Uctopus 3emin u meToapl €€
uszyuenus. Jlaboparopnas pabota

29 «M3yueHue u onucanue 0.5 16.11.202
HCKOIAEMBIX OCTATKOB APEBHUX 3
OpPraHU3MOB»

30 HavanpHbleaTanblopraHn4ecKon?
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BOJIIOLIUU 17.11.202
3
31 DBOIOIUAIYKAPUOT 22.11.202
3
OCHOBHBIE ATAITBI 3BOJTIOIIUU
PacTHTEITHLHOTO MHpA.
IT

32 pakThueckas padboTa ) 05 93.11.202
«M3ydeHne ocoOeHHOCTEH 3
CTPOEHUSI pAaCTEHUHN Pa3HBIX
OTJIETIOB»

33 OCHOBHBIE ATAITBI BOJTIOITUU 94.11.202
YKUBOTHOTO MHUPa 3
DBOJIIOLHS )KUBOTHBIX.

[IpakTuueckas padota

34 «M3ydeHne ocoOeHHOCTEH 0.5 29.11.202
CTPOEHUS MO3BOHOYHBIX 3
KUBOTHBIX»

35 PasBurtue xu3Hu Ha 3emie no 30.11.202
3paM U mepuoaam 3
MaccoBble BBIMUpaHUS —

36 AKOJIOTUYECKHE KPU3UCHI 01.12.202
MPOIILJIOTO 3

37 CoBpeMEHHBIH 3KOJOTNYECKUM 06.12.202
KPHU3HUC, €ro0 0COOEHHOCTH 3
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CoBpemeHHascucTeMaopraHuyiec

38 07.12.202
KOTOIIPOIIIIOTO 3

39 OCHOBHBICCUCTEMATHYECKUETPYIT 08.12.202
MIEIOPTAaHU3MOB 3
A _

40 HTPOIIOJIOTHSI — HayKa O 13.12.202
YeII0OBEKe

3

41 PasBurtne npencrasiaeHuit o 14.12.202
MIPOUCXOXKICHUH YeJIOBEKA 3
MecTto uenoBeka B CUCTEME
OpPraHMYECcKOTo MHpA.

42 JlaGopaTopHnast pabota ) 05 15.12.202
«M3ydeHne ocoOeHHOCTEH 3
CTpOEHUS CKeJIeTa YeJI0BeKa,

CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBIKYIIUECHITBIAHTPOIIOT€HE3a 20.12.202
3
CooTHolieHne OHOJIOTMYECKUX U

44 COIMATBHBIX (PaKTOPOB B 21.12.202
aHTpPOIIOTeHe3e 3

45 OCHOBHBIECTAMMAHTPOIIOTEHE3A 22.12.202

3

46 [Taneorenernka u
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IaJJCOr€cHOMUKA

27.12.202
3

3BOJIIOHH?ICOBPGMCHHOFOLICJIOBG

47 28.12.202

Ka
3
Yenoseueckue pacel.

48 [IpakTnueckas pabota 05 99.12.202
«M3yueHne 3K0I0THYECKUX 3
aZanTanui 4eI0BeKay

49 MeXIuCIUTUIMHAPHBIEMETOTbIaH 10.01.202
TPOTIOJIOTHHI 4

5o | apOXCHHC H 11.01.202
Pa3BUTHUEIKOJIOTHH 4
MeTo bl DKOJIOTHH.

51 JlaGopaTopHnast pabota 05 12.01.202
«3yuenue MeTo0B 4
9KOJIOTMYECKUX HCCIIET0BAHUI»

59 3HaLIteI/Ie HKOJIOTHYECKUX 17.01.202
3HAHUM I YelloBeKa 4

53 DKOJIOTHYeCKHEPAKTOPHI 18.01.202

4
AbuoTtnueckue (pakropsl. Cer

54 KaK 9KOJIOTHYECKUH (aKTop. 0.5 19.01.202

JlaGopaTopHas pabora 4
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«BpblsiBIEHUE TpUCIIOCOOIEHNI
OpraHru3MoOB K BJIMSHHIO CBCTa»

AbGunotnyeckue paKTopsl.
Temmeparypa kax
IKOJIOTHYECKUN (HaKTOP.

55 JlaGoparopnast pabota 0.5 24.01.202
«BbIsiBIIEHUE TTPUCTIOCOOICHHIT 4
OPraHU3MOB K BIIHSTHHIO
TEMITEPATypPhI»

AlGuoTtudeckue (HakTopsl.
BrnaxxHOCTB Kak 3KOJIOTUYECKHIT
56 (dakrtop. JlabopaTtopHas pabora 05 95 01.202
«AHaTOMHUYECKHE 0COOECHHOCTH 4
pacTeHui U3 pa3HbIX MECT
oOuTaHuM»
57 CpenploOuTaHusIOpPraHu3MOB 26.01.202
4

58 buonornaeckuepuTmpl 31.01.202
4

59 KuznenHbsiehopMBIOPTraHU3MOB 01.02.202
4

60 buotnueckuedakropsl 02.02.202
4

61 3HaueHne OMOTHYECKHUX
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B3aUMOJCUCTBHUI I
CYILECTBOBaHUS OPraHU3MOB B
cpene oOuTaHus

07.02.202
4

DKOJOTUYECKUEXapaKTEPUCTUKU

62 08.02.202

MO YJISITTAH
4
OCHOBHBIE [TI0Ka3aTEIN

63 TOMYJISIIIAN: YACIICHHOCTD, 09.02.202
IJIOTHOCTh, BO3pAcTHAS U 4
MOJIOBasi CTPYKTYpa
OCHOBHBIE TTI0Ka3aTeINn

64 MTOMYJISIIIAK: POYKIAEMOCTb, 14.02.202
MIPUPOCT, TEMIT POCTA, 4
CMEPTHOCTh, MUTPALIAN

65 DKOJIOTUYECKASICTPYKTYPAIIOIyJT 15.02.202
SIIIAN

4

66 JliHaMuKa TOIYJISAIIN U e€ 16.02.202
peryJsus 4

67 KpuBbie pocTa YHCIIEHHOCTH 91.02.202
nomyssiuu. KpuBbie BBKUBaHUS 4
DKoornuecKast HUIIIa BUA.

68 JlaGopaTopHas pabora 05 99 02.202
«[Ipucnocobnenus ceMsH 4
pacTeHHIii K pacceeHUuI0o»

69 Bunkakcucremanonynsiuui
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28.02.202
4

3aKOHOMEPHOCTH MOBEJCHUS U

70 ) 29.02.202
MUTPALNN )KHBOTHBIX 4
CooO11ecTBOOPraHM3MOB —

& 01.03.202
OuoLEeH03

4

7 DKOCHCTEMAKaKOTKPBITAICUCTEM 06.03.202

a
4

73 KpyroBoporT BemecTB 1 NOTOK 07.03.202
SHEPTHUU B IKOCHUCTEME 4

74 OCHOBHBIETIOKA3aTEITNIKOCUCTEM 13.03.202
bl

4
75 DKOJIOTHYECKUETTUPAMHUIBI 14.03.202
4

76 N3menenuscooOriecTs — 15.03.202

CYyKIIeCCUU
4
[IpupoaHbIe 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK. 20.03.202
DKOCHCTEMBIMOPEN U OKEAHOB 4

78 ITpupoHBIE SKOCHCTEMBI.

DKOCHUCTEMBI TYHJIP, JIECOB, 21.03.202
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CTeneH, IyCThIHb

79 AHTPOTIOT€HHBIEAIKOCUCTEMBI 21.03.202
4
YpO03KOCHCTEMEL.

80 [TpakTuyeckas pabora 05 99 03.202
«M3yuyeHue u onucaHue 4
ypOOIKOCHUCTEMBI
3akoHOMepHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI 22.03.202
OPraHu3MOB B SKOCHCTEMAX 4
MexaHn3MBI BO3JEHCTBUS
3arpsS3HEHUH Pa3HBIX TUIIOB HA

82 CcyOOpTraHN3MEHHOM, 03.04.202
OpraHU3MEHHOM, 4
MOMYJISITUOHHOM U
KOCUCTEMHOM YPOBHSIX
buocdepa —

83 oOmerianeTapHaso60109ka3emMi 04.04.202
u 4

84 Yuenue B. 1. Bepnaackoro o 05.04.202
ounocdepe

4

85 3aKOHOMEPHOCTHUCYIIECTBOBAHHUS 11.04.202

o6uocdepsl
4

86 KpyroBopoTs! BeriecTs u

OMOTCOXMMHUYECKHUE [TUKITBI 12.04.202
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30HaNBHOCTH OHOChEPHI.

87 17.04.202
OcHOBHBIE OMOMBI CYIITH 4
88 YcToiunBoCTHOMOCHEPHI 18.04.202
4
89 DKOJIOTHYECKHE KPU3HUCHI U UX 10.04.202
MIPUYHHBI
4
90 Bo3zgeiicTBueuenoBexkanadbmoche 94.04.202
py 4
01 AHTponoreHHf)e BO3,I[CI/ICTBE/I€ Ha 95 04.202
PaCTUTENbHBINA U )KHBOTHBIA MU 4
92 OxpaHarnpupo bl 26.04.202
4
OCHOBHBIE TIPUHITHITHI
93 YCTOWYHBOTO Pa3BUTHUSA 02.05.202
YeJIOBEUECTBA U TIPUPOIBI 4
PanmonanbHOE
gq | TPMPONONION3OBAHME 1 03.05.202
COXpaHeHHEe OMOJIOTUYECKOTO 4
paszHooOpa3us 3eMiu
95 O06o00611eHne 1o Teme
«MUKpO3BOJIIOLMS U €€ 08.05.202
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pe3yabTaThD»

O0006111EHNE IO TEME

96 «Makpo3BOJIOLIUS U €€ 1 10.05.202
PEe3yIbTAThDY 4
O06o06mIeHue o Teme

97 «IIpoucxoxaeHue u pa3BUTHE 1 15.05.202
KU3HU Ha 3eMIie» 4
O06001enue mo Teme

98 «[IpoucxoxIeHNE YeToBeKa — 1 16.05.202
AHTPOTIOTEHES» 4
O06001menue Mo Teme «IKOJIOTHUs

99 — HayKa O B3aHMOOTHOIIICHUSIX 1 17.05.202
OpPTaHU3MOB» 4

10 O600611eHue o Teme 1 99 05.202

0 «Opranu3msl 1 cpefia OOUTaHUS» 4

10 O06001meHue mo Telvfe «IKoorus 1 93.05.202

1 BUJIOB U TIOMYJISIIIAY 4

10 O6006menue o teme «buocdepa 1 94.05.202

2 — TJI00AJIbHAS DKOCUCTEMAY) 4

OBUIEE KOJIMYECTBO YACOB 102 75

I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

81



82



