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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yuebHomy mpenmery "buomorus" (mamee - OmoJorusi) Ha ypoBHE cpeaHero oOmero obpa3zoBaHus pazpaboTaHa HAa OCHOBE
@enepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit @eneparm», PI'OC COO, Konnenuun npenogaBanus ya4eOHOTO
npeamera «bronorus» U OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

Yueonsiii npeamer «buonorus» yriyonénHoro ypoBHs u3ydeHus (10—11 kiaccel) sIBASETCS OOHUM M3 KOMIIOHEHTOB IMPEAMETHON 00JacTu
«EcrectBenHo-HayuHbie TipeaMeTb». CornacHo nojoxeHusiM @I'OC COO npodriibHbIe YdeOHBIC MPEIMEThI, U3y4aeMble Ha YIIIYOJIEHHOM YpPOBHE,
ABIIAIOTCA criocoOoM AuddepeHnnannn o0y4eHus Ha YpOBHE CpeqHero oOiiero oOpa3oBaHUS U MPU3BAHBI 00ECIEUUTHh MPEEMCTBEHHOCTb MEXIY
OCHOBHBIM OOIIUM, CPETHUM OOILKM, CPETHUM MPOPECCHOHANBHBIM U BBICHIUM 00pazoBaHueM. B TO jxe BpeMs KaxAbli U3 ATHUX Y4eOHBIX MPEIMETOB
JOJIKEeH ObITh OPUEHTUPOBAH HA MMPUOPUTETHOE PellIeHHE 00pa30BaTeIbHbIX, BOCIUTATEIBHBIX U PA3BUBAIOIINX 3a]1a4, CBA3AHHBIX C MpodopueHTalnel
00yJaromuxcsi U CTUMYJMPOBAHMEM HHTEpeca K KOHKPETHOH 00JacTH HaydyHOTO 3HAHHS, CBSA3aHHOTO C OWOJOTHEH, MEIMIIMHOW, 3KOJOTHEH,
IICUXOJIOTMEH, CHOPTOM WJIM BOEHHBIM JIETIOM.

[Iporpamma mo yueOGHOMy mpeamery "buosorua" maér nmpencraBieHue O ILENM W 3aJadax H3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIIIyONE€HHOM YpOBHE, OIpeneNseT o0s3aTeibHoe (MHBapUAHTHOE) MPEIMETHOE COJIEp)KaHHWE, €ro CTPYKTYPUpPOBAaHUE IO pa3/ieiaM U TeMaM,
pacmpeziefieHue Mo KjiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh U3yUeHUsl Y4eOHOTO MarepHuaia ¢ yu4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€i, TOTUKU yueOHOTO mpoliecca, BO3pacTHBIX 0co0eHHOocTel oOyuatomuxcs. B mporpamme o 6uonoruu peaan3oBaH MPUHLUI TPEEMCTBEHHOCTH C
U3y4YeHHeM OMOJIOTMU Ha YPOBHE OCHOBHOI'O 001Iero oOpa3zoBaHus, Oimarogaps 4yemy MpOCMaTpPHUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOLIEe Pa3BUTHE
OMOJIOTMYECKUX 3HAHUH, OPUEHTUPOBAHHBIX Ha ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMSI, 3KOJIOTMYECKOTO MBIIIICHHUS, TPeICTaBIeHUN
0 3/10pOBOM 00pase *HU3HU, Ha BOCIIUTaHHE OEpEeKHOr0 OTHOIICHUS K OKpYXKarolled MpupoaHoil cpene. B mporpamme mo OMOSIOTHMH TakkKe MMOKa3aHbI
BO3MOXKHOCTH y4eOHoro mpemmera «buonorusi» B peanuzanuu TpedoBanuit ®I'OC COO k miaHUPyeMbIM JHUYHOCTHBIM, METANpPEIMETHBIM U
IpEeIMETHBIM pe3yibTaTaM OO0ydeHUs U B (OPMHPOBAHMH OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM AESITENBHOCTH OOYYarOIIMXCS MO OCBOCHHIO
coJiepKaHusl OMOJIOrMYECKOTr0 00pa30BaHMs Ha YPOBHE CpEIHEro 001Iero oopa3oBaHus.

VYuebnblit npenmer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3zoBaHus 3aBepiiaeT OMOJOrHYecKoe 00pa3oBaHKe B IIKOJIE U OPUEHTUPOBAH
Ha pacIIMpeHue U YriayOsieHue 3HaHUM 00yJaromuxcs 0 )KUBOM MPUPO/Ie, OCHOBAX MOJIEKYJIIPHON U KJIETOYHON OMOJIOruu, SMOPHUOJIOTHH U OHOJIOTUN
pa3BUTHSL, TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOTHH, IBOJTIOIIMOHHOTO YYEHHUS ¥ SKOJIOTHH.

N3yuenne yweOHoro mnpeamera «buonorus» Ha yriayOJleHHOM YpOBHE OPHEHTHPOBAHO Ha TMOATOTOBKY OOYYAIOHIMXCS K MOCIEIYIOUIEMY
MOJIyYEHUI0 OMOJOTHYEeCKOro 00pa3oBaHus B By3aX U OpraHMU3aIMsIX CpeHero npodeccruonaibHoro oopazoBanusi. OCHOBY €ro cofepKaHMsI COCTABISET
cucTemMa OMOJIOTUYECKUX 3HAHHM, MOJYYEHHBIX MPHU U3YyYEHUH 00YYarolIMMUCS COOTBETCTBYIOIIMX CHUCTEMATUUYECKUX pa3zesioB OMOJIOTMH Ha YPOBHE
OCHOBHOTO o0mero oopasosanus, B 10—11 kiaccax 3Tu 3HaHMS MOJIy4aloT pa3BuTHE. Tak, paciIdpeHbl M YriIyOJieHbl OMOJIOTMYECKHE 3HAHUS O
pacTeHMsIX, >KMBOTHBIX, Irpubax, OakTepusx, OpraHM3Me 4eJoBeKa, OOLIUX 3aKOHOMEPHOCTSX XU3HHU, OMOJHUTEIbHO BKJIIOYEHBI OHOJIOrMYEcKHe
CBEJIEHUS MPUKJIIAJHOTO U MTOUCKOBOT'O XapaKTepa, KOTOPhle MOKHO MCIOJIb30BaTh KaK OPUEHTHUPHI I MOCIeyIoIero Beioopa npodeccun. BozmoxxHa
TaKXKe HMHTerpanus OMOJIOTMYECKUX 3HAaHUM C COOTBETCTBYIOIIUMH 3HAHUSAMHM, MOJYYEHHBIMH OOYYalOIIMMUCS MpPHU H3y4eHUH (U3HUKHU, XUMMHHU,
reorpauu U MaTeMaTHKH.



CrpykTypa mporpamMmbl 1o y4yeOHoMmy mpenmery "buomoruss" oTpaxaeT CHCTEMHO-YPOBHEBBIM M HBOJIOLHOHHBIA MOIXOABl K H3YUYEHHIO
ouonorun. CorjmacHO MM, M3y4darOTCSd CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIsl KMBBIX CHUCTEM Pa3HOIO YPOBHS OpIraHMU3AlMM, 3BOJIOLUU
OpPraHMYecKoro Mupa Ha 3emie, COXpaHeHHsS OMOJIOTMYECKOro pa3sHooOpas3us ruraHeTsl. Tak, B 10 kilacce M3ydalOTCs OCHOBBI MOJIEKYJISIPHOW M
KJIETOYHOW OMONOTHH, SMOPHOIOTUY U OMOJIOTUM PAa3BUTHSA, TCHETHUKU U CEJCKIHH, OMOTEXHOJIOTHH M CUHTETUYECKONH OMOJIOTHH, aKTyaJU3UPYIOTCS
3HaHUs 00yJaromuxcs 1Mo 00TaHUKE, 300J10I'MH, aHATOMMH, (hrU3K0JIOruy YenoBeka. B 11 kiacce n3ydaroTcst H3BOIIOLMOHHOE YYEHHE, OCHOBBI 3K OJIOTHH
U yueHue o ouocdepe.

VYuebublil npeamer «buosiorus» npuszBaH 0O0ECIEUUTh OCBOCHHE OOYYarOIUMMMCA OMOJIOTMYECKHX TEOpPUH M 3aKOHOB, WJEH, MPUHLMIIOB U
IPaBUJI, JIEKALIMX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAy4YHOM KapTHHBI MHpA, 3HaHUH O CTPOEHUH, MHOrOOOpa3sMM M OCOOEHHOCTSAX KJIETKH,
OpraHu3Ma, MOmyJsluU, OMOLIEHO3a, IKOCUCTEMBI, O BBIAAIOIIUXCSA HAYUYHBIX JOCTHKEHHSIX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIMH, MPUKIIAIHBIX
acmeKkTax OuoJormuyeckux 3HaHui. Jlig pasBUTHS U NOJJEpXKaHUS HMHTEpeca OOydyaroluxcs K OHOJOTMH HapsiAy CO 3HAUYUTEIbHBIM O0BEMOM
TEOPETUUECKOI0 MaTepHaja B COJIEpPKaHUU IIPOrpaMMBbI 110 OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJICHUS U Pa3BUTHUS TOW WM MHOMN
o0acTi OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEHICHUE BAKHEHIINX OMOIOTUYECKUX M SKOJIOTHIECKUX MTPOOIIEM.

Llenp wusydyenust yueOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpPOBHE — OBJIQJIEHHME OOYyYaroIIMMUCA 3HAHUSIMH O CTPYKTYpPHO-
(YHKLIMOHAIBHON OpraHM3alliy >KUBBIX CHCTEM Pa3HOI'0 paHra U NMpHOOpETeHHEe YMEHHMH HCIOJIb30BaTh 3TH 3HAHUSA B (POPMHUPOBAHUHU HMHTEpeca K
ornpenenéHHOW 00sacTH NpodecCHOHATIBHON JIeATEIbHOCTH, CBSI3aHHOM ¢ OWOJIOTMel, WM K BbIOOpY y4yeOHOro 3aBelNeHMs IJI MPOJIOJDKEHMS
OuoJ0ruYeckoro oopazoBaHusl.

JocTixkenue 1enu u3ydeHus yueoHoro npenmera «buonorus» Ha yriry0ia€HHOM ypoBHE 00eCieuBaeTCs PEeLIeHHEM CIeIYIOIINX 3a/1a4:

OCBOEHHE OO0YYarOUIMMHCSI CHUCTEMBbl OHMOJIOIMYECKHUX 3HaHHM: 00 OCHOBHBIX OHOJIOTMYECKHX TEOPHUSAX, KOHIEMIMSX, THIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U TPaBUJIaX, COCTABISAIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPA; O CTPOEHHUH, MHOrooOpa3uu M OCOOEHHOCTAX
OMOJIOTHYECKHUX CUCTEM (KJIEeTKa, OpraHu3M, MONyJsus, Buj, OMOreoneHo3, Onocdepa); o BbIJAIOUINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIET0BAaHUAX B
OuoJIoruy;

O3HaKOMJIEHHE 00yJaroIuXcs ¢ METOJaMU MTO3HAHUS KUBOW MPUPOBI: UCCIEI0BATEIbCKUMH METOJaMH OMOJIOTHUECKUX HAyK (MOJIEKYJISIPHOM U
KJIETOYHOM OMONOoruu, SMOPHOIOrMM U OMOJIOTHM PAa3BUTHS, T€HETUKHU M CEJIEKIMM, OMOTEXHOJIOTUU M CHHTETHYECKOH OMOJIOTMH, MaJeOHTOJIOTHH,
9KOJIOTUH); METOJaMH CaMOCTOSITEJIbHOIO MPOBEACHUS OMOJIOTMYECKUX HCCIeIOBaHUKA B JabopaTopuu M B mIpupoze (HabaroaeHue, HU3MepeHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHEe OOYy4YalOUIMMHUCS YMEHUSIMH: CAMOCTOATEIbHO HAaxOJUTh, AaHAJU3UPOBAThb M MCIOIB30BaTh OHOJOTHYECKYI0 HH(POPMAIIHIO;
M0JIb30BATHCS OMOJIOTMYECKON TEPMUHOJIOTHENH U CUMBOJHMKON; yCTaHABIMBATh CBSI3b MEXJYy pPa3BUTHEM OHOJIOTUU M COLMAIIbBHO-3KOHOMHUYECKUMHU U
9KOJIOTHUECKUMH TpoOJieMaMH 4eIOBEYEeCTBa; OLEHUBATh IMOCIEJACTBUS CBOEH NEATEIbHOCTH IO OTHOLIEHUIO K OKpY)XKarolled MpUpOIHON cpene,
COOCTBEHHOMY 3/JI0POBBIO M 3J0POBBIO OKPYXKAIOIIUX JIOJEH; OOOCHOBBIBATH U COONIOAATH MEphl MPOPUIAKTUKH WHOEKIIMOHHBIX 3a00J€BaHUH,
npaBuia TMOBEACHUS B NpUpPoAe U obecredyeHUs: OE30MaCHOCTH COOCTBEHHOW >KU3HEAEATENILHOCTH B UPE3BBIYAWHBIX CUTYaLUAX HPUPOAHOTO H
TEXHOTEHHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;



pPa3BUTHC Y 06yqa101m/1xcsl HUHTCJUICKTYAJIbHBIX W TBOPYCCKHUX CHOCO6HOCT€I>'I B IpOoHECCC 3HAKOMCTBA C BBIAAOIIUMUCA OTKPBITUAMH U
COBpPCMCHHBIMH HCCIICAOBAHUSIMU B 6I/IOJIOI‘I/II/I, pemiacMbIMH  CHO Hp06HeMaMI/I, MCTOI[OJIOFHGP'I 6I/IOJIOI‘I/I‘-IGCKOI‘O HUCCIICAO0BAaHHA, IMPOBCIACHUA
SKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ, peicHu-d 6I/IOJIOI‘I/I‘-IGCKI/IX 3aaa4, MOACINPOBAHUA 6I/IOJIOI‘I/I‘ICCKI/IX 06’b€KTOB " IpOUECCCOB,

BOCIIUTaHHE y O0YYAIOMIMUXCs LIEHHOCTHOTO OTHOIICHUS K JKUBOM MPHUPOJE B LIEJIOM M K OTIEIbHBIM €€ 00BbeKTaM U SBJICHUSAM; (OPMHUPOBAHUE
9KOJIOTHYECKOM, TeHETHYECKON TpaMOTHOCTH, OOIIIel KyIbTyphl OBEICHUS B IPUPO/IC; NHTErPAIIUN €CTECTBEHHO-HAYYHbBIX 3HAHMUIA;

npuodpeTeHre 00y4arIUMUCI KOMIIETEHTHOCTH B PallMOHAIBLHOM MPUPOIOIIOIb30BaHUU (COOIOICHHE MTPABUII TOBEACHUS B IPUPOE, OXPAHBI
BUJIOB, SKOCUCTEM, Ouocdepnl), COXpaHEHHH COOCTBEHHOTO 3I0POBbsl M 3J0POBbSl OKPYXKAIOUMX JHoAei (coOmofeHuss mep NpodUIaKTUKU
3a0onieBaHui, o0OecrieueHrne O€30MacHOCTH KU3HENEATEIbHOCTH B UPE3BBIUANMHBIX CUTYallMSX MPUPOJHOTO U TEXHOICHHOIO XapaKTepa) Ha OCHOBE
UCIOJIb30BaHUsl OMOJIOTHUECKUX 3HAHUIN M YMEHHI B MOBCEHEBHOMN KH3HMU;

CO3/laHME YCIIOBHHM ISl OCO3HAHHOTO BBIOOpPAa OOYYAIONIMMHUCS WHAMBHIYAIBHON 00pa30BaTeIbHON TPACKTOPHH, CHOCOOCTBYIOMICH
nocieaymemMy npodeccnoHaIbHOMY CaMOOIIPEICICHUI0, B COOTBETCTBHH C HHIMBUIYaJIbHBIMI HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO11ee 9yuCIIO YacoB, OTBEJCHHBIX HA M3YYCHHE OMOJIOTHH Ha yIIyOJICHHOM YPOBHE CpelHero odmero oopasoBanus, coctaiser 204 gaca: B 10
kiacce — 102 yaca (3 gaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

Ot6op oOpraHu3zalMOHHBIX (OPM, METOAOB U CPEACTB OOYy4YeHHs] OWOJIOTUM OCYIIECTBISAETCS C Y4ETOM CHeUu(UKH €ro COACpKaHHS U
HAIPaBIEHHOCTU HA MPOJIOJKEHUE OMOIIOTMYECKOT0 00pa30BaHUs B OpraHU3aIUsaX CpeIHero MpohecCHOHaIBLHOTO U BHICIIEr0 00pa30BaHus.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOY4YEHHH OWOJIOTMM Ha YIIyOJEHHOM YpOBHE SIBISIETCA MPOBEJEHHUE JTa0OPATOPHBIX M MPAKTUYECKUX PadoT.
Taxke ydacThe OOydaroIUMXcs B BBIOJHEHMH MPOEKTHBIX M y4eOHO-HCCIE0BATENbCKUX PA0OT, TEMAaTHKa KOTOPBIX OIpENeNseTcsl y4UTelIeM Ha
OCHOBE MMEIOIIUXCSI MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOAHBIX YCIOBUM.

COJEPKXAHUE OBYYEHUSA
10 KJIACC
CopneprkaHue MporpamMMbl, BBIIETIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY rocyiapcTBeHHON uroropoit arrectauuu (I'MA).
Tema 1. Bnonorus kak Hayka
CoBpemeHHas Oumoyorusi — KOMIUIEKCHasi Hayka. KpaTkas ucrtopusi pa3Butus Ouojoruu. buonorndeckne Hayku U M3yd4aeMble UMHU MPOOIEMBI.
@dyH1aMeHTaIbHbIE, TPUKIIAHBIE U TOUCKOBBIE HAYYHBIE UCCIIEIOBaHHS B OMOJIOTHH.
3HaueHue 6uosoruu B (HOPMHUPOBAHUHM COBPEMEHHOM €CTeCTBEHHO-HayyHOM KapTuHbl Mupa. [Ipodeccuu, cBsizanHble ¢ Ononorueil. 3HaueHue
OHMOJIOTUH B MPAKTUYECKOU JEATEILHOCTH YeJIOBEKa: MEUIIMHE, CEIbCKOM X03SIICTBE, IPOMBIIIJIEHHOCTH, OXPaHe IPUPOIBL.
JleMoOHCTpaLun
[Toptpertsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apBun, Y. I'apseit, I'. Mengens, B. U. Bepnaackuii, W. I1. [1aBnos, U. .
Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, [x. Yorcon, @. Kpuk, /. K. benses.
Tabnuubl 1 cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMny, «CrcreMa OMOJIOTHUECKUX HAYK».
Tema 2. /KuBble cucTeMbI H X H3y4YeHHE



JKuBble cucTeMbl Kak IpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA KHUBBIX CHCTEM: €AMHCTBO XMMUYECKOTO COCTaBa, AUCKPETHOCTD U I[EIOCTHOCTH,
CJIIO)KHOCTb M YIOPSZAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3alMs, CaMOBOCIPOU3BEICHHUE, Pa3Ipa)kKMMOCTh, WU3MEHYHMBOCTb, POCT H
pa3BuTHE.

YpOBHM OpraHu3anuu >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOUYHBIA, TKAHEBbIN, OPraHU3MEHHBINA, MOMYJSALMOHHO-BUIOBOW, SKOCHCTEMHBIN
(OuoreoneHotnueckuit), O6uocdepnsiid. I[Iponeccel, npoucxoismue B KUBbIX cucremMax. OCHOBHbIE IpH3HaKu >kuBoro. JKu3Hp kak ¢(opma
cylecTBoBaHMs Marepuu. Hayku, usydaroniye )KuBble CHCTEMBI HA Pa3HBIX YPOBHAX OPraHU3ALMH.

N3yuenue xuBbIX cucteM. Meroipl Onosorndeckoil Hayku. Habmonenue, naMepenue, SKCepUMeHT, cucTeMaTi3anus, Metaananus. [lonsatue o
3aBUCUMOH M He3aBUcUMOU nepemeHHoi. [InannpoBanue sxcnepumenta. IloctanoBka u nposepka runore3. Hynesas runoresa. [Tonarue BeiOOpku u e€
JOCTOBEPHOCTb. Pa3bpoc B Ouonornyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH IOIYYEHHBIX pPE3yabTaToB. [IpMUMHBI HCKa)KEHUS pe3yJIbTaTOB
JKcrepuMeHTa. [IoHsATHE CTAaTUCTUYECKOTO TECTA.

JleMoOHCTpaL Ul

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH JKU3HUY, «bromorndeckne cucreMbl», «CBOWCTBA JKUBOW MaTepun», «YPOBHH OPTaHU3ALNU SKUBOU
npupoas», «CTpoeHue >KUBOTHOM KJIeTKn», «TkaHW >KUBOTHBIX», «CHUCTEMBI OpPraHOB YeJIOBEUECKOro opranm3may, «buoreoneHos», «buocdepar,
«MeTozbl U3y4eHUs )KUBOU IPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHUE JUIsl TPOBECHUS HAOII0AEHU N, H3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «cnonb3oBaHue pa3aIMYHbIX METOIOB IIPU N3YYEHHUH KUBBIX CUCTEM).

Tema 3. buonorns KjieTrku

Knetka — cTpykTypHO-(pyHKIIMOHAIbHASA eAuHMLIA kuBoro. Mcropus oTkpeiTus kinerku. Padotsr P. I'yka, A. JleBenryka. Kiierounas teopus (T.
[lBann, M. llneiinen, P. BupxoB). OcHOBHBIE NIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOpHUH.

MeTo/1bI MOJIEKYIISIPHOM U KJIETOYHON OMOJIOTMH: MUKPOCKOIHUS, XpoMaTorpadus, 31ekTpodopes, METO] MEYEHBIX aTOMOB, AU(pepeHInanbHoe
HeHTpudyrupoBanue, KyJlbTUBUPOBAHUE KIETOK. M3yueHnue QukcuposamHulx Kiemok. DIEKTPOHHas MUKpockomnus. KougokanbHas MUKPOCKONUSL.
Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.

JleMoHCTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabnuubl 1 cxembl: «CBETOBOW MHUKPOCKOI», «DIIEKTPOHHBIA MUKPOCKOI, «VICTOpHS pa3BUTHS METOAOB MUKPOCKOIIUNY.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OAKTEpUANIbHBIX KJIETOK.

IIpakTuyeckas padora «3ydeHne MeTOI0B KJIETOUHOM Onosoruu (Xpomartorpadus, snekrpodopes, muddepeHimaibHoe IeHTpUuPpyrupoBaHue,
[TLIP)».

Tema 4. XumMHnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YyIbTPaMUKPOIEMEHTH.. Boma u €€ poiap Kak pacTBOPUTEIN, PEareHra, ydacTue B
CTPYKTYPUPOBAHUH KJIETKH, TEIUIOPEryJIsiiui. MuHepallbHbIe BEIECTBA KJIETKH, UX OHoJoruyeckas poib. Posib KaTHOHOB M aHHOHOB B KJIETKE.



Opranuyeckue BellecTBa KJIETKU. buonorndeckue mnonumepsl. benku. AMHUHOKHUCIOTHBIN cocTaB OeiakoB. CTPYKTYpbl OETKOBOW MOJICKYIIBL.
[lepBuunas cTpykTypa Oenka, menTuaHas CBsA3b. Bropuunas, TpeTHuHas, YeTBepTHYHAs CTPYKTYphI. Jlenarypamus. CoiictBa 6enkoB. Kinaccudukarus
OenkoB. bruonornueckue GyHKIMN O0enKOB. /Ipuonsl.

VYrneBoasl. MoHOcaxapuabl, JUCaxapuabl, OJWATOcCaxapuibl W moiucaxapuabl. OOmME TUIaH CTPOEHUS M (PU3MKO-XMMHYECKHE CBOMCTBa
yriaeBo10B. buonornyeckue GyHKIMH YTIEBOIOB.

Jlununel. I'mapodumisHo-ruapodobubie cBoicTBa. Kinaccudukanus munuaos. Tpuriaunepusl, Gocoaunuabl, BOCKH, cTepouibl. buonornueckue
byskun munuaoB. O6me cBoiicTBa OMOJOTHYECKMX MEMOpaH — TeKY4eCTh, CHIOCOOHOCTh K CaMO3aMbIKaHHIO, TOTYIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Crpoenue nykienHoBbix kuciaor. Hykneorunpl. Ilpunnmun komruiementapuoctu. [IpaBuno Yapradda.
Crtpykrypa JHK — nBoiinas cnupans. Mectonaxoxaenue u 6nonornueckue Gpynkuunu JHK. Buast PHK. @ynkuuu PHK B kinetke.

Crpoenune momnekynbl AT®. Makpospruueckue cBsizu B Mojekysie AT®. buonornueckue pynkuun AT®. BoccraHoBiIeHHbIE IEPEHOCUNKH, UX
byHKIMY B KIIeTKe. Jpyeue nykneozuompugocgamol (HT®). CexkenupoBanue JJHK. Memoowr eenomuku, mpanckpunmomuxu, npomeomMuKu.

CtpykrypHast Ouonorus: OMOXMMHYECKHE W OMO(DH3MYECKHE WCCICIOBAaHUS COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYPBI OHOMOJICKYIIL.
Mooenuposanue cmpykmypol u @QYHKYuil OUOMONEKYT U UX KOMHIeKco8. Komnviomepvlill OU3QUH U OpeAHUYEeCKUll CUHme3 OUOMONEKYI U UX
HenpupoOHbuLX AHAI0208.

JdeMoHcTpannn

[Hoptpertsr: JI. [lonunr, . Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Juarpammsl: «PacnpezneieHne XUMAYECKUX 2JIEMEHTOB B HEXXUBOU ITPUpOIe», «Pacnpeneenne XUMUYECKUX 2JIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmune!l u cxembl: «llepuoanueckas Tabnuia XUMHUYECKUX JIEMEHTOB», «CTpoeHHe MOJIEKYNbl BOJbI», «BeliecTBa B cOCTaBe OPraHu3MOBY,
«CTtpoeHne MoJeKysbl 0enka», «CTpYKTypbl 0€TKOBON MOJEKYIbD», «CTpOCHHE MOJIEKYN YIieBOA0B», «CTpOeHHE MOJEKY JIUIHA0BY, «HykienHoBbie
KUCTOThIY, «CTpoeHune Mosekyisl ATO».

O6opynoBaHue: XuMUYecKasi 1ocyia 1 000py10BaHHeE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAUE€CTBEHHBIX PEaKIuil».

JlabopaTopnasi padora «liccienoBanne HyKIE€MHOBBIX KHCIIOT, BBIIEIECHHBIX U3 KIIETOK Pa3IMYHBIX OPIaHU3MOB).

Tema 5. Ctpoenue u GyHKIMH KIETKH

TuMbI KJIETOK: yKaprHOTHYECKasi M MpokapruoThuueckas. CTpyKTypHO-(pyHKIIMOHATbHBIE 00pa30BaHUs KIETKU.

Crpoenue mnpokapuotuyeckoil kieTku. Knetounass crenka Oaktepuil u apxeil. OCOOEHHOCTH CTPOEHHSI TeTepOTPOpHON U aBTOTPOPHOI
POKAPUOTUYECKUX KJIETOK. MecTO U pojb MPOKapHOT B OMOIIEHO3aX.

CtpoeHrve u (QyHKUMOHMpPOBAHUE OHYyKapuoTHyeckol kieTku. Ilmazmaruueckas MemOpana (rutazmasiemMma). CTpykTypa IUTa3MaTHYecKOM
MeMOpaHbl. TpaHCIIOPT BEIIECTB yepe3 IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obOnery€Hnas nud@ysus), akTUBHBIN (HEPBUYHBIA U
BTOPUYHBIA aKTUBHBINA TpaHcnopT). I[lomymponumaemocts MemOpanbl. PaboTa HaTpuii-KaaMeBOro Hacoca. DHJIOLMTO3: MHHOIMTO3, (PAarouuTos.
Ok3ouuTo3. Knerounas crenka. CTpykTypa U pyHKIMHU KJIETOYHON CTEHKU pacTeHUM, rprOoB.



[Mutorasma.  Lluro3ons. Ilurockenmer. JIBwkeHue nurtomiasmbl. Opranounasl  kiIeTKH. OgHOMEMOpaHHBIE  OpPraHOMJABI  KIJICTKU:
srnomnazmaruyeckas cetb (JIIC), ammapart ['onabmku, TU30COMBI, UX CTpoeHHE M (PyHKIHH. B3aMMOCBS3b 0JHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CtpoeHue rpaHyJIsSIpHOTO PeTUKyiIyMa. Mexanuzm nanpaegnenus 6eixog ¢ IIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ mankwuii
(arpanyssipHBINA) SHAOMIA3MaTHYeCKU peTtukynyMm. CekperopHas ¢yHkuusa ammapara [ombmxu. Moouguxayus 6enkos 6 annapame I onvodxcu.
Copmuposxa 6enkos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB B KieTKe. Bakyonu pactutenbHbIX KiieTok. Kierounsii cok. Typrop.

[ToyaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPUM, IIacTuibl. Illpoucxodcoenue mumoxondpuu u niaacmuod. Cumobuozenez (K.C.
Mepeoickosckuii, JI. Mapeynuc). CTpoeHre u GyHKIUU MUTOXOHIpUH U maactua. [lepBudHble, BTOpUYHBIE U CIIOKHBIE IIACTU/IBI (POTOCUHTE3UPYIOIINX
9yKapuoT. XJIOPOILIACTBI, XPOMOILIACTHI, JIEHKOIUIACTBI BBICIIUX PACTCHUM.

HememOpanHnble opranoubl kiaetku CTpoeHHe U (YHKLUMU HeMEMOpaHHBIX OpPraHOMAOB KIETKH. Pubocomsl. [Ipomesicymounvie gunamenmoi.
MuxkpodunaMeHTbl. AKmuHogvle Muxkpoguiamenmsi. MBpIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUUEYHbIX KiemoK. MHKpOTpyOOUKH.
Knerounsiii nenrp. CrpoeHue W JBHKEHHE >KTYTHUKOB M pecHUYEK. Mukporpybouku mutoriasmel. Llentpuons. benku, accoyuuposannvie c
Mukpogunamenmamu u mukpompybouxkamu. MomopHvie benxu.

SAnpo. OGomouka sipa, XpOMaTHH, KapuoIUia3Ma, SAPBIIIKH, WX CTpoeHue W (yHKIHMH. SnepHblil OenkoBblid MaTtpukc. [IpocTpaHcTBeHHOE
pacIoyioKeHHe XpoMOcOM B UHTephazHOM sijipe. Jyxpomamun u cemepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. Junamuka s0epHoi 000104KU 68
mumo3se. HoepHuvlii mpancnopm.

Knerounsle BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT (pacTUTENIbHOM, )KUBOTHOM, TpUOHOIT).

JleMoHCTpan Ul

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprysmuc.

Tabmunpl u cxembl: «CTpoeHHE SYyKapUOTHUECKON KiIeTKH», «CTpoeHue KUBOTHOW KIETKH», «CTpOoeHHe pacTUTENbHOM KiIeTKu», «CTpoeHue
MUTOXOHJIPUMY, «S11po», «CTpoeHrEe MPOKApUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0akTepHalbHbIX KJIETOK.

JlabopaTopnasi padora «l/3y4ueHne cCTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopnasi padora «liccienoBanue niaazMoinsa U JEMIa3MOJIN3a B PACTUTENBHBIX KIETKAX».

IIpakTnyeckas padora «13yueHue IBUKEHUS IUTOIIIA3Mbl B pACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U NPpeBpallleHHe JHEPIMHU B KJIeTKe

AcCCUMIISIINS U TUCCUMIUISIIINS — JIBE CTOPOHBI MeTabomm3Ma. Tumsl oOMeHa BEmecTB: aBTOTPOHBIN U reTepoTpodHBIN. YdacTue KUcaopojaa B
0OMEHHBIX Mpoleccax. JHepreTuuyeckoe odecrieueHue kiaeTku: npeppaiieHne AT® B oOMeHHbIX mpoueccax. DepMeHTaTUBHBIA XapakTep peakuui
KJIeTOYHOro MeTtabonu3ma. DepMEeHThI, UX CTpPOEHHUE, CBOMCTBA U MexaHu3M JeicTBus. KopepmenTtrl. OTnnuus (pepMEHTOB OT HEOPraHMYECKUX
KaTaJIn3aTopoB. benku-akTuBaTopsl U OEIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3InYHbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpraHUYECKMX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbI U OKCU2EHHbILl Gomocunmes y bakmepuil.
Csemocoduparowue nuemeHmsl U nuUeMeHmsl peakyuoHHo2o yewmpa. Ponb xjoporuiactoB B mpouecce (potocuHTe3a. CBeTroBas W TeMHOBas (hasbl.



@omoovixanue, Cs., Cs. u CAM-munvt pomocunmesa. IIpogykTuBHOCTh (oTOCHHTE3a. BiusiHue pazauyHbIX (HaKTOPOB HAa CKOPOCTH (DOTOCHHTE3A.
3HavyeHue poToCcuHTE3A.

XemocuHTte3. Pa3HooOpazue OpraHu3MOB-XEMOCHHTETUKOB: HHUTpH(HUUUpYIOImKE OaKTepuH, XKelne300aKTepuu, cepoOaKTepHH, BOJOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCUHTE3A.

AHaspobHble opraHu3Mbl. Bunbl Oposkenus. [IpoaykTsl OpoxeHHS M UX HCIOJNb30BAHHE YEIOBEKOM. AHA’POOHBIE MUKPOOPTraHU3MBI Kak
00BEKThI OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHu3Mbl. JTambl SHEpreTudeckoro ooMena. [loaroroBurensHslii 3Tan. ['MuKoIN3 — 6ECKUCIOPOHOE PACIIEIUIEHHUE TIIIOKO3BI.

buonoruueckoe okucieHHe, WIH KIETOYHOE JAbIXxaHue. Poib MUTOXOHIpUN B Mpolleccax OMOJOTHYecKOoro okuciaeHus. Lluknnueckue peakiuu.
OxucnutensHoe ¢dochopunupoBanue. IHepeus Mmembpannozo 2paduenma npomonos. Cumnmes ATD: paboma npomounnou ATD-cunmasol.
[IpenmytmiecTBa a3poOHOTO IMyTH 0OMEHA BEHIECTB Tepes] aHadPOOHBIM. D(HPEKTUBHOCTD IHEPTETHIESCKOTO OOMEHA.

JleMoOHCTpaL Ul

[Toptpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuie! U cxeMbl: «POTOCHHTE3Y, «DHEPreTHUSCKHU 00MeHY, «brnocunTe3 Oenka», «CtpoeHue GpepMeHTa, «XeMOCHHTES.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000PYAOBaHUE I IPUTOTOBICHUS MIOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPEIapaToB.

JlabopaTopnasi pa6ora «l3yueHne kaTaaIuTHUECKON aKTUBHOCTU (DEPMEHTOB (Ha MPUMEPE aMUIIa3bl WITU KaTallas3bl)».

JlabopaTopnasi pa6ora «l3yueHue (hepMEHTaTUBHOTO PACHIETUICHUS IEPOKCHU/IA BOJIOPOIA B PACTUTEIbHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHuUE NpoLeccoB (POTOCUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEeHHUE TTPOILIECCOB OPOXKEHUS U JTBIXAHUSI.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu marpuyHoro cunTesa. [IpyHIMI KOMIJIEMEHTAPHOCTH B peaKLMSIX MaTPUYHOrO CHHTE3a. Peannzanus HacieACTBEHHON MHGpOpMaIuu.
I'eneTnyeckuii ko, ero cBoiicra. Tpanckpunuus — MatpuuHblid cuHTe3 PHK. IIpuHIAINBI TpaHCKpUIIIMK: KOMIUIEMEHTAPHOCTD, aHTUIIAPAJLIEIbHOCTD,
acuMMeTpudHoCTb. Cospesanue mampuunvix PHK 6 asykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B Guocunrese Oenka. YcmoBusi 6mocunte3a 6enka. KonupoBanue aMuHOKHUCIOT. Porb
pubocoMm B OMocuHTE3€e OelnKa.

Cospemennbie npedcmasnenus o cmpoeHuu cenog. OpraHu3aiysi TeHOMa Y MPOKapHOT U 3YKapHOT. Perynsuus akTHBHOCTU F€HOB Y MPOKAPHOT.
['unoresa onepona (®@. XKako0, XK. Mano). Monexynsapuvle mexanusmuvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi 2enos.
Perynsuus oOMeHHBIX npolieccoB B kieTke. Kierounslii romeocras.

Bupycbl — HeksieTouHble (GOpMBI KU3HU M OOJIUraTHele mapa3utbl. CTpO€HHE MPOCTHIX U CIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTeprodaros.
HKuznennwiti yuxn J{HK-codeporcawux supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpammuas mpancKkpunyus, pesepmasa, uHmezpasd.

BupycHhrie 3a001eBaHus yenoBeka, KUBOTHBIX, pactenuid. CIIN], COVID-19, counansHbie 1 MEAUIIUHCKHIE TPOOIEMEI.

buoungpopmamuxa: unmezpayusa u ananrusz oonvuux maccueos («bigdata») cmpykmypheix 6uonozuveckux oanuvix. Hanomexnonozuu 6 buonozuu
u meouyune. Ilpoepammupyemvie pynkyuu 6enxkos. Cnocobwbi 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmuuel u cxemsl: «buocunres 6enkay, «I'eneTnueckuit koay, «Bupyce», «bakrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KM3HeHHBIH LUK KICTKH

Knerounslii nuki, ero nepuoas! u perymauus. Marepdaza u muto3. Oco6eHHOCTH MPOLIeccoB, IpoTeKaromux B nuTepdase. [lonroroska kietku
K nenenuto. [Ipecunrerndeckuii (MOCTMUTOTHUECKUI ), CHHTETUYECKHI U MOCTCUHTETHYECKUM (TPEeMUTOTHUECKUI) IEpUOAbl HHTEP(a3bI.

Marpuunbii  cunte3 JHK — pemmkanus. Ilpunuuner  perukanuu  JJHK:  koMIieMeHTapHOCTh, TMOJYKOHCEPBATUBHBIA  CHUHTE3,
anTunapamienbHocts. Mexanusm pervtukanun JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u Tenomepasza. XpOMOCOMHBIA HA0Op KIETKU —
KapHOTHIL. J{MTUTOMIHBINA U TalIONTHBIA HA00pBI XpoMocoM. ['omosoruuHbie XpoMocoMbl. [10J10BBIE XPOMOCOMBI.

Jenenue kierku — muro3. CTaiuu MHUTO3a U NMPOMCXOMAIIME B HUX Ipouecchl. Tumbel muto3a. Kapuokunes u nurokuHes. buonormueckoe
3HA4YECHUE MUTO3A.

Perymsauus mutoTHueckoro mukia kiaetku. [IporpamMupyemast kKiieTogHas THOeIb — aromnTos.

Knerounoe sapo, XxpoMocombl, (yHKIIMOHANbHAS TeHOMHKA. Mexanuzmvl nporugepayuu, oughgepenyuposku, cmapenus u 2udeiu Kiemox.
«L{ugpposas knemkay» — buoungpopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHcTpannn

Tabmuiel 1 cxeMbl: «OKU3HEHHBIN HUKIT KIETKNY, «MuTto3y», «Ctpoenue xpomocom», «Permmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparsl: «MuTo3 B KJIeTKaxX KOpelKa JyKay.

JlabopaTopnasi pabora «l3ydyeHrne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JladopaTropnasi padora «HaGnronenne MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonorunueckoe pasHooOpasue oprann3mMoB. OJJHOKJIETOUHbIE, KOJIOHUATbHbIE, MHOTOKJICTOUHbIE OPIaHU3MBI.

OCOOEHHOCTH CTPOCHMSI M JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu, apxeu, OJHOKIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIH, APYTHUE NPOTUCTBI. KOJIOHHAIBHBIE OpraHU3MBI.

B3aumocBs13p yacTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHH, OpraHbl M CUCTEMBI opraHoB. OpraHusMm Kak einHoe nenoe. ['omeocras.

Tkanu pactenuid. Tunbl pacTUTENBHBIX TKaHEW: 00pa3oBaTeIbHasi, HOKPOBHAs, TPOBOAINIAs, OCHOBHAs, MexaHn4ecKas. OCOOEHHOCTH CTPOEHU S,
(GYHKIMI 1 pacroioXeHHs TKaHel B opraHax pacTeHHUH.

TkaHu KUBOTHBIX M YeNOBEKa. THUIBI KUBOTHBIX TKaHEW: SMUTENHATIbHAsl, COCAUHHUTENbHAs, MbIlIeYHas, HepBHas1. OCOOCHHOCTH CTPOEHMS,
(GYHKIHMHI 1 pacroioXeHus TKaHel B opraHax *KMBOTHBIX U YEJIOBEKa.

Opranel. BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHUi. OpraHbl U CUCTEMBI OPTaHOB JKUBOTHBIX U 4yelloBeka. DYHKIIMKM OPraHOB U CUCTEM
OpraHoB.



Onopa Ttena opranusmoB. Kapkac pacrenuil. CkeneTsl OJHOKJIETOUYHBIX M MHOTOKJIETOUHBIX JKUBOTHBIX. HapyKHBI M BHYTPEHHUI CKEJET.
CtpoeHue U TUIIBI COEUHEHUS KOCTEN.

JIBikeHue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpTraHU3MOB: aMEOOMAHOE, JKTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIETOYHBIX
pacTeHuil: TPOU3MBI U HACTHH. J{BI)KEHHE MHOTOKJICTOYHBIX )KMUBOTHBIX M YellOBeKa: MblledHas cucrema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

ITutanue opranusmos. Iloriomenne BoAbl, YIIEKACIOTO ra3a U MUHEPAJIbHBIX BEILECTB pacTeHUsMHU. [IuTanne )xuBoTHBIX. BHyTpUnonocTuoe u
BHYTPUKIICTOYHOE THILeBapeHue. lIuTaHue NO3BOHOYHBIX KMBOTHBIX. OTHENbl NUIICBAPUTENBHOIO Tpakra. [IMmeBapuTenbHBIE IKEJIE3BI.
[TnmeBapuTenbHas cUCTEMA YEIOBEKa.

Jbixanue opraHu3moB. JlpixaHue pacTeHui. /[Ipixanue XkuBOTHBIX. Juddy3us ra3oB dyepe3 NOBEpXHOCTh KiIeTKH. KokHOe bIxaHME.
JbixarenbHas noBepxHocTh. JKaGepHoe U N€rouHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KHBOTHBIX U YeJIOBEKa. DBOJIIOIMOHHOE YCIOXKHEHUE CTPOCH UsI
JETKUX ITO3BOHOYHBIX KMBOTHBIX. JIpIXaTesbHAsI CUCTEMA YeloBeKa. MeXaHU3M BEHTUIIALNH JIETKUX Y IITHL] ¥ MIICKONUTAOMMX. Perymsus npixanus.
JlpixaTenbHble 0OBEMBI.

TpancnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TPaHCIOPT BEIIECTB y KUBOTHBIX. KpOBEHOCHAs1 cucTtemMa U €€ OpraHsl.
KpoBeHocHas cucrema mO3BOHOYHBIX >KMBOTHBIX M 4eslioBeka. Cepiie, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyru kpoBooOpaleHus. DBOJIOLUOHHbIE
YCIIOXKHEHHUSI CTPOCHUSI KPOBEHOCHON CHCTEMbI II03BOHOYHBIX KHUBOTHBIX. PaboTa cepiia u e€ perymsius.

Brinenenue y opranuzMoB. Beinenenue y pacrenuid. Boienenue y xuBoTHbIX. CokparturenbHble Bakyonu. Oprassl BeieneHus. Ounprpanus,
CeKpeLusl U 00paTHOE BCachblBaHUE KAK MEXaHU3Mbl pabOThl OpraHoB BbljeneHus. CBA3b MOJIOCTH Tejla ¢ KPOBEHOCHOM U BBIJECTUTEIbHON CUCTEMaMH.
Brienenne y mo3BOHOYHBIX KHUBOTHBIX U uenoBeka. [Touku. CtpoeHue u pyHKIMOHUpOoBaHUe HeppoHa. OOpazoBaHHe MOYH Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OAHOKJIETOYHBIX opraHiu3MoB. Criopbl OaKTepuil ¥ HUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpenctsa nacCuBHOM U XMMHUECKOH 3a1UThl. DUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX >XMBOTHBIX. IIOKpOBBI M HMX Mpou3BOJHBIE. 3aluTa opraHusma ot OojesHell. MIMMyHHas cuctema 4eloBeKa.
Knerounslif ¥ rymopaibHbII UMMYHUTET. Bpoxka€HHBIH W NpHOOpeTEHHBIH crenupuyeckuii HUMMYHUTET. Teopus KIOHaJIbHO-CEEKTHBHOIO
ummynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBEThI OpraHU3MOB. Pojib BpOXKAEHHOTO HNMMYHUTETA B Pa3BUTUH CUCTEMHBIX
3a00seBaHUN.

PasgpaxxuMocTe M peryisiliis y OpraHu3MoB. Pa3ipaXuMOCThb y OJHOKJIETOYHBIX OPraHU3MOB. Takcuchl. Pa3ipaXuMoCTb U PETyJALus y
pacTeHuil. PocTOBBIE BELIECTBA U UX 3HAYCHUE.

Hepsnas cucrema u pednexropHas perynasuus y KUBOTHbIX. HepBHas cuctema u e€ oTaesbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOSHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX. OT/I€IIbI TOJIOBHOI'O MO3Ta MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHast 1yra. bezycinoBHbie U ycaoBHbIE pedIeKChI.

I'ymMopasibHast peryJisius 1 SHAOKPUHHAS CUCTEMA JKUBOTHBIX M 4esloBeKa. JKene3bl 9HTOKPUHHON CUCTEMBI M UX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBs3b HEpBHOM U 3HIOKPUHHOM cucTeM. [ nnoTtanamo-runogu3apHas cuctema.

JleMoHCTpanun

IToprper: U. I1. I1aBnoB.



Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIEeTOUHBIE Bopopociny, «baktepum», «lIpocreitmmey», «Opranbl IBETKOBBIX
pactenmit», «CucteMbpl OpraHOB IIO3BOHOYHBIX XHUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHuil», «KopHeBble CUCTEMBD,
«Ctpoenue credns», «CTpoeHUE TUCTOBOW IUIACTHHKHN», «TkaHM >KUBOTHBIX», «CkeneT yenoBekay, «llumeBapurenbHas cucremay, «KpoBeHocHas
cucrema», «/lpixarenbHas cucreMay, «HepBHas cuctema», «Koxa», «MpleuHas cuctema», «BplnenurenpHas cuctema», « OHAOKPUHHAS CUCTEMA,
«Ctpoenne Mblunb», «MMMmyHuTeT», «KumedHononoctHeie», «Cxema NUTaHUS pacTeHU», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX),
«Ctpoenue ruzipsl», «CTpoeHHe IUIaHapun», «BHyTpeHHee cTpoeHHe A0XKAEBOro uepBs», «HepBHas cucrema poid», «HepBHas cuctema JSATYIIKH,
«HepBHas cuctema npecmbikaromuxcs», «HepBHas cuctema ntuny, «HepBHas cuctema miiekonuTaronuxy», «HepBHas cuctema uenoBeka», «Peduexcey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIIpEnapaThl OJHOKJIETOYHBIX OPraHW3MOB, MUKpOMpENnaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB,
KOJUICKIIUA HACEKOMBIX, WITIOKOXHUX, KHMBBIE AIK3EMIUIIPhl KOMHATHBIX PACTeHH, repOapuu pacTeHHil pa3HBIX OTHAEJIOB, BIAXXKHBIE Mpernapartbl
KUBOTHBIX, CKEJIEThl [M0O3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOUYHBIX XUBOTHBIX, CKEJET 4Ye€lIOBEKa, 00OPYJOBaHMUE JUIsl IEMOHCTPALMU MOYBEHHOIO U
BO3AYIIHOTO THUTAHUS PACTEHHH, pacIIEIUIeHUs] Kpaxmana M OeIKOB Mo JeicTBHeM (epMEeHTOB, 00OpyIOBaHHME [Js JEMOHCTPAIMU OIBITOB MO
U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX JBHKEHUHN, MOJIENIN TOJIOBHOI'O MO3Ta PAa3JIMYHBIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHel pacTeHHI.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe M Pa3BUTHE OPraHNU3MOB

@DopMbI Pa3MHOXKEHUSI OPraHU3MOB: Oecrioyioe (BKIJItoYasi BEreTaTUBHOE) M M0J0BO€E. Buibl 6ecrosoro pa3MHOXKEHH: TTOYKOBAHUE, CIIOPYJIALUS,
(dparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pasmuHoxkenue. [lonoBwie kieTku, wiam ramersl. Meios. Craaum wmeio3a. [loBenenue xpomocom B Meioze. Kpoccunrosep.
buonornuecknii cMbICa MEH03a U TIOJIOBOTO ITporecca. Meno3 U ero MeCToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe pa3sutue. ['amerorenes y xuBOTHBIX. [lonoBbie skene3pl. OOpa3oBaHKE W Pa3BUTHE MOJOBBIX KieTOK. Criepmarorenes u
ooreHe3. CTpOEHHE MOJIOBBIX KIETOK.

Om1010TBOpEHNE U YMOPHOHAIBHOE PAa3BUTHE )KUBOTHBIX. CIIOCOOBI OMJIOA0TBOPEHMS: HAapyKHOE, BHyTpeHHee. [lapTreHorenes.

WNunuBrayabHOE pa3BUTHE OPraHU3MOB (OHTOreHEe3). OMOPHOJIOrHs — HayKa O Pa3BUTHH OPraHU3MOB. Mopgozenez — o0Ha uz 2nagnvix npoonem
ambpuonozuu. Konyenyus mopghocenos u moodenu mopgozeneza. Ctanuum sMOpuoreHe3a XUBOTHBIX (Ha mpumepe nsarymku). JIpobnenue. Tursbl
npoOneHus. /[lemepmunuposannoe u HedepMuHuposanHoe opoobaenue. bracmyna, munet Onacmyn. OCOOEHHOCTH IPOOICHHUS MIIEKOMUTAIOIINX.
3apoppiieBbie JIMCTKU (TacTpyssiius). 3akjiaJka OpPraHOB M TKAHEW M3 3apOJIbIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHHUE YacTel pa3BUBAIOIIETOCS
3apojplia (3MOpHOHATbHAS UHAYKLHKA). 3aKiIaJKa MJIaHa CTPOCHUS KMUBOTHOTO KaK pe3yJbTaT MepapXUUYECKUX B3auMOJIEHCTBUIN reHOB. BiusHue Ha
SMOpPHOHAJIBHOE Pa3BUTHE PA3IUYHBIX (AKTOPOB OKPYIKAIOLIEH Cpebl.

Poct u passurue xuBoTHBIX. [locTamOpronansuelid nepuon. IIpsimoe u HenpsMoe pasButHe. PazButie ¢ MmeraMop(o30M y GECIIO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. brosiornyeckoe 3Haue€HUE NPSIMOIO U HEMPSMOIO Pa3BUTHSA, UX PACHpOCTPAHEHHE B NPUPOAE. TUIBI pocTa KUBOTHBIX.



@DaKTOpPbI pEryJIsALUN POCTa )KUBOTHBIX U uesnoBeka. CTaguu MocTaMOPHOHAIBEHOTO Pa3BUTHA Y )KUBOTHBIX M yelloBeka. [leprnoibl OHTOTeHe3a yenoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMUECKHUE TPOLECCHI.

PasmHoxeHue u pazButue pacteHui. 'amerodut u cnopodur. Meio3 B KU3HEHHOM LuKJe pacTeHnid. OOpa3oBaHue crop B Mpolecce Meiosa.
I'amerorenes y pacternii. OTIIONOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. [IBOHHOE OIUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. O6pa3oBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JemMoHCcTpauMu

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

Tabmunpl U cxembl: «BereraTuBHOE pa3sMHOXKeHUE», «THMBI OECMONOro pa3MHOKEHHs», «Pa3sMHOMKEHUE XJIaMHUIOMOHAAb», «Pa3MHOXKeHue
IBIVICHBY, «Pa3MHOkeHue Tuipe», «Meios3y, «Xpomocombly, «I'amerorenes», «CTpoeHue SULEKIETKH W crepmaro3onya», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsmoe u Henpsimoe pa3Butue», «PazButrne Maiickoro xxyka», «Pa3zpurue capanun», «Pa3Burue Jarymku», «[BOMHOE OIJI0I0TBOPEHHE
y LIBETKOBBIX pacTeHMiD», «CTpOEHHE CEMSIH OJHOJOJIbHBIX U JIBYAOJbHBIX pacTeHUi», «KU3HEHHBIM LMK MOPCKOM KamycThbl», «KU3HEHHBIH LUK
MXa», «JKM3HEHHBIN LUK TAaTOPOTHUKAY, «<KU3HEHHBIA LIMKII COCHBIY.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIEPMaTO30U10B, MOAENb «LIMKIT pa3BUTHS JISATYILIKID.

JlaboparopHasi padora «/3yueHue cTpOeHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

IIpakTHyeckas padora «BpIsiBlieHHE TPU3HAKOB CXOJCTBA 3apOAbIIIEH TO3BOHOUYHBIX )KUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHMU3MOB

HcTopusi cTaHOBIEHUS M pa3BUTHUs FeHETHKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX yUEHBIX B
pasButuu renetuku. Paboter H. K. Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIE I€HETHUYECKHE MOHITHSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIBHBIE I'€HBI, AJIbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U
peLleCCUBHBIN NMPU3HAK, TOMO3UI0Ta, FE€TEPO3UT0Ta, YUCTAsl JIUHUSA, THOPHUIBI, TeHOTHUI, (peHOTHN. OCHOBHBIE METO/Ibl T€HETUKH: THOPUI0I0TMUECKUH,
LUTOJIOTUYECKUI, MOJIEKYIIIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsi: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Kossuos, H. M. Basunos, A. H. benozepckuii, I'. /I. Kapnieuenko, 0. A. ®unumnueHko,
H. B. TumocdeeB-PecoBckuii.

Tabmune! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU».

JladopaTopnasi padora «/Ipo3odria kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. [lepBblit 3akoH MeHaens — 3aKOH €AnHO00pa3usi THOPUIOB MEPBOro nokojeHus. IIpaBuino TOMUHUPOBaHMSL.
Bropoii 3akon Menens — 3aKOH paclieIuieHus MPU3HaKoB. [luTonornueckre 0CHOBEI MOHOTHOPUTHOTO CKpenuBaHus. [ MmoTe3a YucTOTh TaMeT.



Ananusupytoiee ckpeuupanue. [I[pomexxyTouHblid xapakTep HaclieqoBaHus. PacienieHue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemmBanue. Tpetudt 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO HACJIECIOBAaHHUS IPU3HAKOB. [lUTONOrMYeckne OCHOBBI
TUTHOPHIHOTO CKPEIUBAHUSI.

CuernneHHoe HacienoBanue npusHakoB. Padorer T. Moprana. CuenjieHHOE HAacJIeJOBAaHHE T'€HOB, HApYIICHHE CLECIUJICHHS MEXKIy TCHAMH.
XpOMOCOMHasi TEOpHS HACIEICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M ONPENEICHUS Tojia. AYTOCOMBI M TOJOBBIE XPOMOCOMBI. ['OMOraMeTHbId U reTeporaMeTHBIN MOJI.
['eneTnueckas CTpyKTypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLHETUICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucteMa. [neloTponusi — MHOXKECTBEHHOE JICUCTBUE reHa. MHOXECTBEHHBIN ajuiesn3M. BzauMoaelcTBue HeallsieIbHbIX
renoB. KomminementapHocts. Onuctas. [lonumepusi.

['eneTndeckuii KOHTPOJIb Pa3BUTHUS PACTCHHM, KMBOTHBIX M YEJIOBEKAa, a Takke (M3MOJOTMUECKHX MPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX
¢byakuumii. ['eHeTHUECKE MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJCHCTBUSA «XO3SIMH — MApas3uT» U «XO3SIMH — MUKpoOHom». ['eHeTnyeckue
aCMeKThl KOHTPOJIA Y U3MEHEHUS HACIICACTBEHHON MH(POPMAIINK B TTOKOJICHUAX KJIETOK U OPTaHU3MOB.

JleMoHCTpaL U

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

Tabmuer u cxembl: «llepBbiii U BTOpol 3akoHBl Mennens», «Tpetuil 3akoH MeHnens», «AHanu3upymollee ckpeuiuBaHue», «HemomaHoe
JoMHUHHUpOBaHHE», «CIEIUICHHOe HacjelIOBaHUE MPHU3HAKOB Yy Jpo3oduisly, «'eHeTnka moma», «Kapuotun uenoBeka», «Kapuotumn Ipo3oduisny,
«Kapuotun ntuis», «MHOXKECTBEHHBIN allienn3M», «B3anMoaeicTBre reHoB.

OOGopynoBaHue: MOJIETb JJis AEMOHCTPALlUM 3aKOHOB €IMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJICHHS M PACHICTUICHUS MPU3HAKOB, MOJEb JIJIs
JIEMOHCTpPAIIMM 3aKOHA HE3aBUCHMOTO HACIIEIOBAHWS IMPU3HAKOB, MOJENb JJIs JEMOHCTpAIlMM CLEIJIEHHOTO HACJIEJIOBAHHUS IPHU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpompenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTMOPUAHOTO CKPEIIUBAHUS Y IPO30(UIIBD.

IIpakTuyeckas padora «/3yuenue pe3yiabTaToB JUTUOPUTHOTO CKPEUTUBAHUS Y APO3OQHIBI.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiicTBue renotumna u cpensl npu GopmupoBannu GpeHoTuna. I3MeHUYMBOCTh MpU3HAKoB. KauecTBeHHbIE M KOMMYECTBEHHBIE MPU3HAKH.
Buapl n3MEHYNBOCTH: HEHACICACTBCHHAS W HACICICTBCHHAS.

MopaudukanmonHas W3MEHYHBOCTh. Ponb cpensl B (opmupoBaHuM MOIM(PHUKAIIMOHHOW W3MEHYMBOCTH. Hopma peakmuu mnpu3Haka.
Bapuanmonnslii psan u Bapuanmonsas kpusas (B. Moranacen). CBoiicTBa MoauuKallMoOHHOW H3MEHYMBOCTH.

I'eHoTHnMUeckas W3MEHYMBOCTHE. (CBOMCTBA TEHOTHINYECKOM W3MEHYMBOCTH. BHIBI T€HOTUNMMYECKOH W3MEHUYMBOCTH: KOMOWHATHBHAS,
MyTaIMOHHAS.

KomOunaTuBHAst ©3MEHYHUBOCTh. Mei03 1 MOJOBOM MpoIiecc — OCHOBa KOMOMHATUBHON M3MEHUYUBOCTH. Poih KOMOMHATHBHOW M3MEHYHBOCTH B
CO3/IaHUH TeHETUYECKOTO pa3HOOOpa3us B Mpe/esiax OJJHOTO BUIA.



MyTtanuonHasi U3MEHYMBOCTb. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHbBIC, TeHOMHbIe. CIIOHTaHHBIE U MHAYLUUPOBaHHbIE MyTaluH. SnepHble U
nuTOIUIa3MaTuyeckue Mmyranuu. CoMaTuueckue M moJjioBble MyTauu. [[puunHbl BOSHUKHOBEHUS MyTanuid. MyTareHsl U uxX BJIMSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIlecca. 3aKOH T'OMOJOTHYECKUX PsIoB B HachencTtBeHHoM wusmenunBoctu (H.M. BaBuioB). Buesnepnas
M3MEHYMBOCTh U HACJIEJICTBEHHOCTb.

Onueenemuxa u dNUSeHOMUKA, POlb FINULEHEMUYeCKUX (aKkmopos 6 Hacied08aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUMOS.

JemMoHCcTpauMu

[Toptpertsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuuplt u  cxembl: «Buasl u3MeHYMBOCTHY», «MoaudukanuoHHas W3MEHUUBOCTHY, «KoMOMHATHBHAsT W3MEHUMBOCTH», «Meio3y,
«OmnonoTtBopeHuey, «I'eHerTnueckue 3a00neBaHus YeI0BeKay, «BUabl MyTanuiiy.

O6opynoBaHue: >XKMBbIE M TrepOapHbIe SK3EMIUIIPI KOMHATHBIX PACTeHUH, pUCYHKH ((oTorpaduu) >XMUBOTHBIX C DPA3IUYHBIMH BHJIAMH
W3MEHYUBOCTH.

Jladoparopnasi padora «lccienoBanue 3aKOHOMEpPHOCTEM MoOIU(PUKANIMOHHON U3MEHUMBOCTU. [locTpoeHne BapHAIlMOHHOTO psAla U
BApUALIMOHHON KPUBOM.

IIpakTuyeckas padora «MyTtaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)m».

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuortun uenoBeka. MexayHapoiHas mporpamma HCClIeJOBaHUs T€HOMa 4YeJloBeKa. MeTo bl M3yUeHUsl TeHETUKU YEJIOBEKA: FeHEallOrH4eCKui,
ONIM3HELIOBBIM, IUTOTCHETUUYECKUN, TMOMYyISIUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTuYeckuii. CoOBpeMEHHOe OIpeleleHHe TeHOTHUNa:
MOJIHOTEHOMHOE CEKBEHHPOBAHME, TEHOTUIIMPOBaHUE, B TOM uuciie ¢ nomoineto [1[P-anammu3a. HacneacTBennrsie 3aboneBanus denoBeka. [ 'eHHbIE U
XpPOMOCOMHBIE 00JIe3HU 4YeNloBeKa. boJjie3HW ¢ HacleACTBEHHON MPEnpacioyioKEHHOCThIO. 3HAUCHUE MEIUIIMHCKOM T€HETHKH B MPEIOTBPAICHUH U
JICYCHUHN TeHETUYECKHX 3a00JieBaHUM dYesoBeKa. MeauKOo-reHeTHYeCKoe KOHCYJIbTUupoBaHue. CTBONOBBIE KIETKU. [IOHATHE «TE€HETHYECKOTO TPy3ay.
DTHUYECKHUE aCTIeKThI HCCIIEIOBAaHUN B 00JIACTU PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (aKTOpHl TOBBIIIEHHONW YYBCTBUTEIHHOCTH 4YeNOBEKa K (PU3NYECKOMY M XUMHYECKOMY 3arps3HEHHUIO OKPYKAIOIIEH CpeIbl.
['eneTnyeckast mpeapacoNOKEHHOCTh YEIOBEKA K MaTOJIOTHUSIM.

JleMoHCTpanun

Tabmuie! u cxeMbl: «Kapuortur yenoBekay, «MeToabl U3ydeHUsl TeHETUKU YelloBeKay, «[ eHeTrndeckre 3a00IeBaHUS YEIIOBEKaY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJAOCIOBHOI.

Tema 15. Cenexuusi opraHusMoB

JomecTukanusi U cenekmus. 3apoxacHue celekuuu U qomectukanun. Yuenue H. M. BaBunoBa o LleHTpax mpoucXo0XIeHHUsI 1 MHOTOOOpa3us
KYJIbTYpHBIX pacTeHHi. PoJiib ceNmeKkuu B CO3IaHUM COPTOB PACTEHHUU W MOPOJ KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacyencTBeHHOW n3MeHnunBoctu H. 1. BaBuiioBa, ero 3HaueHue AJsl CENEKIIMOHHON pabOTHI.

MeTtonbl ceneKIMOHHOW paboThl. MICKyCCTBEHHBIH OTOOP: MAcCOBBIA M MHAMBHIYaNbHBIM. JTambl KOMOWHAIMOHHON cenekiuu. VMcnbitanue
MPOU3BOUTENEH TI0 TOTOMCTBY. OTOOP MO TEHOTHITY C TOMOIIBIO OIeHKU ()EHOTHIIa TOTOMCTBA M OTOOP M0 TEHOTHITY ¢ momoIisio aHanmm3a JJHK.



HckyccTBEHHBIN MyTareHe3 Kak METOJ CeIeKIIMOHHOM paboThl. PaguannoHHbIi 1 XUMUYECKUH MyTareHe3 Kak HCTOYHUK MYTalui y KyJIbTypHBIX
¢opm opranuzMoB. lcronb30BaHHE T€HOMHOTO PEAAKTUPOBAHUS U MeToJ0B pekomOuHaHTHBIX JIHK s momydeHuss McXomHOro marepuaia s
CEJICKLIUH.

[Tony4yenue nonaumion0B. BHyTpuBHoBas rubpuanzanus. Bin3kopocTBEeHHOE CKpelBaHue, Wid HHOpuIMHT. HepoicTBeHHOE CKpelrBaHue,
win ayrOpuauHr. I'erepo3uc U ero npuuuHbsl. Mcnonbp3oBaHue rereposuca B cenekuuu. OtmanéHHas ruOpuausanus. [Ipeoponenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIUN PACTEHUI U )KUBOTHBIX. «3e1éHas pesonoyusy.

CoxpaHeHue U U3ydyeHHE I€HETHYECKMX PECYpCOB KYJIbTYPHBIX PACT€HUH M UX IUKUX POAMYEH JUIs CO3JaHMsS HOBBIX COPTOB M T'MOpHUIOB
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. H3yuenue, coxpanenue u ynpasieHue 2eHemuyecKuUMu pecypcamiu CenbCKOXO3AUCEEHHbIX U NPOMbICIO6bIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHUL U KPOCCOB, 8 MOM YUCNe C NPUMEHEHUEeM COBPEMEHHBIX MEemo008
HAYYHbIX UCCTIe008aHUL, NEPed08blX UOel U NePCHEeKMUBHBIX MEXHOI02ULL.

JleMoOHCTpaL Ul

[Toptpets: H. . BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, I1. I1. Jlykesnenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabmuubl 1 cxeMbl: «LIeHTPBI MPOUCXOXKICHUS M MHOTO00Opa3usl KyJbTYPHBIX PAaCTCHUI», «3aKOH TOMOJOTHUECKUX PAZOB B HACIEICTBEHHOMN
U3MEHYUBOCTIY, «MeTopl cenekiumn», «Otnanénnas rudbpuauzanusy, «MyrareHes».

JlabopaTopnasi padora «l3ydueHne cOpTOB KyJIbTYypHBIX PACTEHUH U NTOPOJ JOMAIIHUX )KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «lIpuBruBKa pacTeHUIN».

Ikekypeusi «OCHOBHbIE METOABI M JOCTHIKEHMSI CEJEKLUMU pPACTeHUN W KUBOTHBIX (HA CEJNEKIMOHHYIO CTaHIUIO, IUIEMEHHYI (depMmy,
COpPTOUCIIBITATENbHBIA YUaCTOK, B TEIUIMYHOE XO35HCTBO, B 1a00paTOPHUIO arpOyHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHoJiorusi U CHHTeTH4YecKasi 6M0J10T U

OOBeKTHl, UCIONb3yeMble B OMOTEXHOJOTHMHM, — KJIETOUHbIE M TKaHEBBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, UX XapakTepucTuka. TpaaunroHHas
OMOTEXHOJIOTHS: XJIeOoeueHue, MoJyuYeHHe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpobuonorndeckuii cuates. O0beKTbl MUKPOOHOIOTHUECKUX
texHosoruil. [Ipon3BoacTBO 6€1Ka, aMUHOKHMCIIOT U BUTAMHHOB.

Cozianue TeXHOJOTMH U MHCTPYMEHTOB LIEJIEHAIIPABIEHHOTO U3MEHEHUS U KOHCTPYUPOBAHUS T€HOMOB C IIEJIBIO MOIYYEHHs] OPraHU3MOB U MX
KOMITOHEHTOB, COJIEp>KallliX HE BCTPEUaroIInecs B MPUpPoie ONOCUHTETUYECKHE MTyTH.

Knerounas wumxenepus. MeToapl KylbTypbl KJIETOK M TKaHeH pacTeHUH u >KUBOTHbIX. KpuoOanku. ComaTtnueckas ruOpuauzanus H
coMmatuyeckuit smOpuorenes. lcmonb3oBaHue TramioWOB B CeJIEKUUU pacTeHuil. [lonyuenue moHoknOHanbHLIX aumumen. HMcnonv3osanue
MOHOKJIOHANbHBIX U NONUKIOHANLHLIX anmumen 6 meouyure. VICKycCTBEHHOE OIIONOTBOpeHHE. PEeKOHCTpyKuMs SIMIEKIETOK W KIOHMpPOBaHHE
KUBOTHBIX. MeETOJ TpaHCIUIAHTAlUUU SA€p KIETOK. [exHonoz2uu 0300posileHus, KYIbMUBUPOBAHUs U MUKPOKIOHANbHO20 —PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOcOMHasi M TeHHash MHXKeHepHs. MckyccTBeHHbI cuHTe3 reHa u KoHcTpyupoBanue pekomOunHaHTHbIX JHK. Coszdanue mpanceennwvix
opzanu3mos. JI0OCTHKEeHUs U IEPCIEKTUBBI XPOMOCOMHOM U T€HHOW MH)KEHEPUH. DKOJOTMYECKUE U AITHYECKUE MTPOOIEMBbl TeHHON HHXKEHEPHUH.



Menuuunckue ouorexnonoruu. [locrrenomuas nudposas meauuuHa. [1IP-auarnoctuka. MeTaboIOMHBIN aHAIN3, TEHOLICHTPUYECKUN aHAIIN3
npoTeoMa 4eloBeKa Ui OLIEHKHU COCTOSIHUSL €ro 3/10poBbs. VCmonb30BaHME CTBOJIOBBIX KIETOK. TaprerHas Tepamus paka. 3D-OuommxkeHepus Iuist
pa3paboTku (PyHAAMEHTATbHBIX OCHOB MEIWIMHCKUX TEXHOJIOTUH, CO3JaHHUs KOMIUICKCHBIX TKaHEW COYETaHHEM TEXHOJIOTUH TPEXMEPHOTrO
OuonpuHTHHTA U cKapOIAUHTA IS PELICHUS 33124 IePCOHATU3NPOBAHHON MEUIIMHEI.

Co3naHue BEKTOPHBIX BAaKIMH C LI€JbI0 OOecreueHus: KOMOMHUPOBAHHOM 3amuThl oT Bo3Oyaureneit OPBU, ycraHOBIeHHE MOJEKYISAPHBIX
MexaHu3MoB (pyHkronupoanus PHK-conepaxamux BUpycoB, BbI3bIBAIOIIUX 0CO00 OnacHble 3a00JIeBaHMs YeJIOBEKa U KUBOTHBIX.

JemMoHCcTpauMu

Tabnuupl u cxemsl: «Vcnoap30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIITIEHHOM NIPOU3BOACTBEY, «KiieTouHas nHxeHepus», «I'eHHas HHKEHEPUs».

JlaGopaTopHas padora «/3yyeHre 00bEKTOB OMOTEXHOIOTUN».

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikekypeust «bHOTEXHOJIOTUS — BayKHEHIIas IPOU3BOAUTENIbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHHA B OMOJIOTHH

OpomonuonHas teopus Y. Jlapsuna. [Ipennocsinky BO3HUKHOBEHUs AapBUHU3MA. JKu3Hb 1 Hay4Has neatenbHocTh Y. JlapBuHa.

JBwxyume cuibl 3Bosmonuu BUIoB o Y. /lapBuHy (BbICOKash MHTEHCHBHOCTb Pa3MHOXEHMs OPraHM3MOB, HAclleACTBEHHas M3MEHUMBOCTD,
60pb0a 3a CcyIIeCTBOBaHUE, ECTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunternyueckoit teopun 3Bosonuu (CTD). Heitrpanshas teopust sBomtonnu. CoBpeMeHHasi SBOJIIOIIMOHHAS OMOJIOTHsI. 3HaYEHUE
SBOJIIOIIMOHHON Teopuu B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krore, U. lapsun, C. C. Yersepuxos, 1. U. lImansraysen, Jx.
Xonpeiin, /. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoil pupoas! (o K. Jlunuero)y, «JlectHuna »xxuBbix cymiects (rmo Jlamapky)», «MexaHuszM (HopMUpOBaHHS
npucnocoOIeHnit y pacteHuil u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmipyra nyremectsust U. apsuna», «Haxonaku Y. apBunay, «Popmbl
60pb0BI 3a cymiecTBoBaHUe», «lloponsl ronydeit», «MHOroobpasue KyabTYpHBIX (GopM KamycTbl», «Ilopojpl TOMaIIHMX >XHUBOTHBIX», «Cxema
oOpa3oBanus HOBbIX BUAOB (1o Y. /lapBuny)», «Cxema COOTHOUIEHMS ABMKYILIUX CHJI 3BOMIONNN», «OCHOBHBIE MOJIOKEHHUSI CHHTETUYECKOW Teopuun
3BOJIOLAN.

Tema 2. MuKpo3BoIIOLUsA U eé pe3yJibTaThl

[Tomynsiiust kak >JaeMeHTapHas eIuHuIa 3BOMIONUH. COBpEMEHHbBIE METO/IbI OLIEHKM N€HETHYECKOro pa3Hoo0pa3us M CTPYKTYpPbI MOMYJISIU.
W3menenne reHooHIa MOMYISAIUHN KaK 3JIeMEHTapHOE 3BOJIIOIIMOHHOE sIBIEHUE. 3aKOH reHeThuyeckoro paBHoBecus [x. Xapau, B. BaitnGepra.

OneMeHTapHble (aKTOPHI (ABMXKYILME CHUJIbI) 3BONIIOLMU. MyTanMoHHbIN npouecc. KomOuHaTHBHAA M3MeHUNBOCTh. Jlpeiid reHoB — ciydaiinble
HEHAIPaBJICHHBIE W3MEHEHMs YacTOT ajuleed B momymsnusax. DPQexT ocHoBarems. dpgexm 6ymuLiounoeo eopaviwika. CHUdxdCEHUe 2eHemuyecKo2o



pasnoobpasus. npudunsl u creocmeus. Ilpoaenenue s¢pgpexma Opeiigpa 2enoe 6 donvuiux u manvix nonyaayusx. Murpanuu. M3omsuus nomymsiuuit:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMOIOoruYecKas (PempoOayKTUBHAS).

EcrecTBenHbIil 0TOOp — HampaBisitonuii pakTop 3BoIronuH. DopMbI €CTeCTBEHHOTO 0TOOpa: ABIKYLIHHA, CTAOMIM3UPYIOIINH, Pa3phIBAIOLIHI
(mu3pyntuBHbIi). [TonoBoi 0T60p. BO3HMKHOBEHNE M SBOJIOLUS COILIMATBHOTO TTOBEACHNUS )KUBOTHBIX.

[TprcnocoOaeHHOCTh OpPraHU3MOB KaK pe3yJabTaT MHUKPOIBOJIOLMHM. BO3HMKHOBEHME MNpHUCIIOCOOIEHUH y oOpraHu3moB. Apomopdo3bl u
uavoanantauuu. I[lpumepsl npucnocoOiaeHuit y OpraHu3MoB: MopdoJoruueckue, (Qusnonorndeckue, OMOXHMHUYECKUE, I1OBEAECHUYECKUE.
OTHOCHUTENBHOCTH MTPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepuu u ctpyktypa. BunooOpa3oBanue kak pe3ynbTaT MUKpo3Bomonuu. M3zonanus — kitoueBoit ¢pakTop BugoodpazoBanus. [lytu u
crocoObl  BUJ000pa3oBaHus: ajjionaTpuyeckoe (reorpaduueckoe), CHUMIATPUYECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE» (TOJIMILIOUIU3aLus,
ruOpuau3anys). JmuTenbHOCTh ABOIIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl (POPMUPOBAHHS OHOIOTUIECKOTO pa3HOOOpa3usl.

Poub 3BOMIOIIMOHHOM OHMONIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUs: OMopa3zHooOpa3us. MUKpPOIBOIIONHUS U KOIBOJIOLUS MAPAa3UTOB U
UX X035€B. MexaHu3Mbl (POpMUPOBaHUS YCTOHUMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPBOBI C HEH.

JdeMoHcTpannn

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

TabGnuupl u cxembl: «MyTalMoOHHAs U3MEHUYMBOCTBY, «llomynsanuonHas cTpykrypa Buaa», «Cxema MposiBIeHHs 3akoHa Xapau—BaiinOepray,
«/IBMKyILIME CUITBI 3BOJIIOLIUNY, «DKOJOTHUECKas U0 MOy ceBaHCKON (openn», «I'eorpaduyeckast M30s1Ms TUCTBEHH HIIbI CHOUPCKOM U
JUCTBEHHMIIBI Jaypckoit», «IlonmynsnoHHbIE BOIHBI YMCIEHHOCTH XUIIHUKOB U KepTB», «Cxema JAelCcTBUS €CTeCTBEHHOro 0Toopay, «@opmbl 00pbObI
3a CymecTBoBaHue», «MHIyCcTpuanbHbI MenaHu3M», «KuBble nckomaemsble», «IIOKpOBUTENBCTBEHHAs OKpacka XUBOTHBIX», «llpenymnpexnaromas
OKpacKa >KUBOTHBIX», «®Pusnonorunueckue aganrauun», «lIpucrnocobieHHOCTh OpraHM3MOB M €€ OTHOCHTENbHOCTH», «Kputepunm Buma», «Buubl-
nBoitHuKM», «CTpykTypa Buaa B mnpupone», «CrocoOwl BumooOpazoBaHus», «leorpadguueckoe BHI000pa3oBaHHE TPEX BHUJIOB JaHJBIIIEH»,
«DKOJIOTHUECKOe BUA000pa30BaHUE BUIOB CUHUI, «[lonumiaonas! pactenuity, «KamycTHo-peieqHblil THOpHI».

Ob6opynoBanue: repbapuu pacTeHU, KOJJIEKIIMH HACEKOMBIX, Uydelia NTHIL U 3Bepel ¢ mpUMepaMu pazIMyuHbIX MPUCIIOCOOICHHH, dYydena NTUIL] U
3Bepeil pa3HbIX BUJOB, TepOapun pacTeHU OJIU3KUX BUJOB, 00Pa30BaBIIMXCS pa3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BrIsgBIeHIEe H3MEHUYNBOCTU y 0COOEH OJHOTO BHIa».

JladopaTropnasi padora «IIpucrnocoOaeHus OpraHu3MOB U UX OTHOCHTEIIbHAS 11eJ1eCO00Pa3HOCThY.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl

MeTtoapl u3ydeHus: MakpolsBosonuu. [laneoHTonornyeckue MeToabl M3y4deHHUs 3Bostouuu. [lepexonnbie GopMbl U (UIOT€HETUUYECKHE PSIbI
OpraHU3MOB.

Buoreorpaduyeckue meroap! nzyueHus sposonnu. CpaBHeHHEe GuIophl U (GpayHBl MaTEpHKOB U OCTPOBOB. buoreorpaguueckue obmactu 3eMiu.
Bunbl-asHIEMUKY U PEIUKTHI.



OMOPHOTIOTHYECKUE M CPAaBHUTEIBHO-MOP(OIOTUYECKHE METOJbl M3YUYEHHUS IBOJIONMU. | eHEeTHMYecKHe MEXaHW3MbI BOJIOIMU OHTOTEHE3a U
IIOSIBJICHUS YBOJIFOLIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE U aHAJIOTUYHBIEC OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYIJIIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MATeMaTHYECKHE METOJbl M3y4YEeHHs SBOMOLUUHU. ['omMonmoruunbpie reHpl. COBpPEMEHHBIE METOJbI MOCTPOSHUS (PHIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TMpaBuia) HBomouUud. [lpunyun cmenvr ¢ynxyui. HeoOpaTUMOCTh SBOMIONMH. AJAaNTUBHAS —paaualus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIFOLINH.

JemMoHCcTpauMu

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

Tabmuubl u cxembl: «OUIOTEHETHIYECKUHN PSJI JIOMAANY», «APXEONTEPUKCY, «3Bepo3yOsIe seps», «Crerouedansy, «Punnodurer», «CemeHHbIE
narnopoTHUKW», «buoreorpaduyeckne 30HBI 3emum», «llpeitd koHTHHEHTOBY, «PenukTh», «HavampHBle CTaguK SMOPUOHATBHOTO PAa3BUTHUS
MO3BOHOYHBIX JKUBOTHBIX», «| OMOJIOTHYHBIE M AHAJIOTUYHBIE OPTaHbD», «PyTUMEHTHI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YEIOBEKA M ITMMITaH3E»,
«['naBHbIE HaNpaBIEHUS 3BOTIOLUNY, «OO0IIME 3aKOHOMEPHOCTH 3BOJIIOLUN.

O6opynoBaHue: KOJJICKIIUU, repOapiu, MyJISHKM MCKOMAEMBbIX OCTATKOB OPraHM3MOB, MYJISDKM TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYAUMEHTAPHbBIX
OpPraHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3eMie

HayuHble rumoTe3sl NPOMCXOXKACHUS JKU3HM Ha 3emie. AOHoreHes u maHcnepMus. JloHaydyHble NpEACTaBIECHUS O 3apOXKJIECHUHM KU3HU
(kpeaunonusM). ['mmoreza MOCTOSTHHOrO camo3apoXkIeHus >XU3HU U e€ omnposepxkeHue onbitamu @O. Peau, JI. Cnammanuanu, JI. Ilacrepa.
[IpoucxoxaeHue U3HU U aCTPOOUOIIOTUS.

OcHoBHBIE 3Tanbl HEOpraHM4eckod sBostouuu. [lnanerapHas (Teosiornyeckas) 3BOTIOLUSA. XMMHUYECKas HBOJOLMS. AOMOTeHHBIH CHHTE3
OopraHMyeckux BemecTB u3 Heopranmdyeckux. Oneir C. Muinepa u I'. FOpu. OGpa3zoBanue nonumepoB u3 MonoMepoB. KoanepBatHas runotesa A. U.
Omnapuna, runote3a nepsuyHoro OynboHa JIk. XomnpeiHa, reHeTnyeckas rumote3a I'. Mémnepa. Pubosumer (T. Yek) u rumoresa «vupa PHK» V.
I'mnbepra. DopmupoBaHre MeMOPaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Hcropus 3emnu u Metoabl e€ u3ydenus. Vckomaemble oprannyeckre ocTatku. ['eoxpononorust u e€ Meroasl. OTHOCUTENbHAs M aOCOIIOTHAS
reoXpoHoJorus. ['eoXpoHoaornyeckas mKkaa: 30Hbl, 3pbl, IEPUOIBI, SIIOXH.

HauanpHble 3Tanbl opranuuyeckoil sBosonud. [losiBIeHHE M 3BOMIONMS MEPBBIX KIETOK. DBOMIONMS MeTabonu3ma. Bo3HMKHOBEHUE MEpBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKU KaK aHaJor NMepBbIX Ha 3emiie coobmiecTB. Ctpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[TpoucxoxaeHue sykapuoT (cUMOHOreHe3). DBOJIOLMOHHOE MPOUCXOXKJIEHUE BHUPYCOB. IIpomcxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo0O3HUMKHOBEHME OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIlbl HBOJIOIUH BhICIIUX pacTeHHd. OCHOBHBIE apoMop(o3bl pacTeHU. Brixo pactenuit Ha cyury. [losiBieHne ciopoBbIX pacTeHUit
¥ 3aBoeBaHue UMHU cyln. CeMeHHbIe pacTeHus. [IponcxoxaeHrne NBETKOBBIX PACTEHUM.



OcCHOBHBIE 3Tanbl IBOJIOLUUHN KUBOTHOrO Mupa. OcHOBHbIE apoMop(o3bl >KMBOTHBIX. Benickas ¢ayna. KemOpuiickuii B3pbIB — THOSIBICHHE
COBPEMEHHBIX THIMOB. llepBeie XopmoBble >XHMBOTHBIE. JKHM3HBb B BOAE. DBONIONMA IO3BOHOYHBIX. llpomcxoxiaenune ampuOuit W penTHIHIA.
[Ipoucxoxaenne miekonuTaomux 1 nTui. [puHnun kiarodyeBoro apomopdosa. OcBoeHue 0€CII03BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie MO 3paM M NEpPHOJaM: apXxeH, MPOTEepo30H, Majaeo30i, Me3030i, KaitHO30il. OO0mas XapakTepUCTUKa KIMMara H
reoJlornyeckux mnpoueccoB. [losiBieHHMe M paclBeT XapaKTEpHBIX OPraHU3MOB. YTIJeoOpa3oBaHME: €ro ycJIOBUsS W BIMSHME Ha Ta30BbIH COCTaB
aTMocQepBhl.

MaccoBble BEIMHpPaHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOouuIoro. IIpuunHbI U cinencTBUsS MacCOBBIX BbIMUpaHUW. COBPEMEHHBIM HKOJIOTMYECKUN
KpHU3HC, ero ocooeHHoctu. [Ipobiema coxpanenust OnopaznoodOpasus Ha 3emiie.

CoBpeMeHHas cucteMa opranuyeckoro Mupa. Ilpunnuns! kiaccudukannu opranuzMoB. OCHOBHBIE CHCTEMATUYECKHUE IPYIIIbl OPraHU3MOB.

JleMoOHCTpaL Ul

[Toptpetsr: @. Penu, JI. Cnamnanmanu, JI. Ilactep, U. . Meunukos, A. 1. Onapun, Ix. Xonzaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. Ilactepa mo m3ydeHno caMo3apokaeHUs KU3HN», «Cxema omnbita C. Muepa,
I'. IOpu», «Otambl HeopraHuyeckoil sBosouun», «l'eoxpoHosoruyeckas Imkana», «HaganbHble 3Tanbl oOpraHuyeckoil sBosrouum», «Cxema
o0pa3oBaHUs SYKapHOT IMyTéM cumbOuoreHesa», «Cucrema >xuBoi mpupoab», «CTpoeHue Bupyca», «ApomMopdosbl pacTeHHiD», «PuHuoduth,
«OIIHOKJIETOYHbIE BOAOPOCIN», «MHOIOKIETOUHBIE Boxopocin», «Mxu», «llanopotHukm», «l'onocemenHsle pacTeHMs», «OpraHbsl LBETKOBBIX
pacrenmit», «Cxema pa3BUTHsS >KUBOTHOTO Mupa», «Apomopdosbl KUBOTHBIX», «lIpocteimme», «KumeuHononoctHsle», «llmockue dvepBu»,
«Ynenucronoruey, «PuiOb1», «3eMHOBOAHBIEY, «lIpecMmbikaronmecs», «IItuipl», «Mnexkonuraronmey, «Pa3BuTue )Ku3HU B apxeickoii spey», «Pa3Butue
J)KA3HU B TIPOTEPO30MCKON 3pe», «Pa3BUTHE )KU3HU B MATIEO30MCKON 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOMN 3pe», «Pa3zBuThe KU3HU B KaWHO30MCKOM
ape», «CoBpeMeHHasl cUCTeMa OPraHuYeCKOro MUPa.

O6opynoBanue: repOapuy pacTeHHM pazIUYHBIX OT/EIOB, KOJUIEKIIMM HACEKOMBIX, BJIaYKHBIE IperapaThl *UBOTHBIX, PAKOBHUHBI MOJUIIOCKOB,
KOJUIEKIIUY UTJIOKOYKHX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Uy4yesa MNTHUIl M 3BEpel, KOJJIEKIIUH OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAeMbIX, MYJISKU
OpPraHMYECKHUX OCTATKOB OPTaHNU3MOB.

BupryanbHas JaGopatopHasi padora «MojenupoBanue onbIToB Mwuiuiepa—tOpu no u3ydyeHHI0O aOMOTEHHOIO CHHTE3a OpraHMYecKHX
COEZIMHEHUH B MEPBUYHON aTMOchepey.

JlabopaTopnasi pabora «/3y4yeHne u onncanue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUS PACTEHUHN Pa3HBIX OTAEIOB.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOrUM. MeTo 1l aHTPOIOJIOTUH.

CraHOBJIEHHE ITPEICTABICHUN O POMCXOKAEHUH UelloBeKa. Penurnossbie Bo33peHus. COBpEMEHHbBIE HAYUHbBIE TEOPHH.



CxoncTBO 4enoBeka ¢ KUBOTHBIMU. CHCTEMATHUECKOE TOJI0KEHUE YenoBeKa. CBUIETENbCTBA CXO/ICTBA YEJIOBEKA C JKUBOTHBIMU: CPAaBHUTEIIBHO-
MopdoorHuecKue, MOpHOIOTUYecKre, (U3NOIOro-OMOXUMHUYECKUe, MoBeneHuYeckue. OTIMYus YeloBeKa OT JKMBOTHBIX. [IpsMOxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU CHUCTEMBI.

JBmwxymme cuibl ((akTopbl) aHTpororeHesa: Ouojormueckue, couuanbHble. COOTHOLIEHHE OWONOTHYECKUX W COLUAIBHBIX (PAKTOpOB B
AHTPOIIOrEHE3E.

OcHoBHBIE CTaauM aHTpororeHe3a. PaHHue dYenoBekoOOpa3Hble 00€3bsHBI (IMIPOKOHCYJBI) U paHHUE TMOHTHIBI — OONIME MPEeAKU
YeJI0BEKOOOpa3HbIX 00€3bsH U JItoJIel. ABCTPAJIONUTEKHU — JBYHOTHE MPEAKH Jtoiel. UenoBek yMenblii, IepBble U3rOTOBICHUS OpyAuil Tpyaa. Yemnosek
MIPSMOXOISAITUN U TIEPBBIA BBIXO/I JIt0/Iek 3a npenenbl Adpuku. YeaoBek relnenb0eprckuii — o0l mpeok HeaH1epTaabCKOro YejloBeKa U YeoBeKa
pazyMHOro. YenoBek HeEaHAEPTANbCKUN Kak BHJ JIFOJEW XOJOJHOTO KinMMara. YelloBeK pa3yMHBI COBPEMEHHOIO THIA, JACHUCOBCKUM YEIOBEK,
OCBOEHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najieoreHOMHKa.

OBOJIIOLMS COBPEMEHHOT0 yesioBeka. EcTecTBeHHbIN 0TOOp B MOMYJIALUAX YeaoBeka. MyTallMoHHBIH npoiecc U noaumopdusm. [lonymnsuronHsle
BOJIHBI, Jipeii(p reHoB, MUTpanust U «3p(HEKT OCHOBATEIS» B MOMYJIALHUIX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonarue o pace. bonbiime pacel: eBporieougHas (eBpa3uiickas), aBcTpajo-HerpouaHas (3KBaTOpHUAaIbHAS), MOHTOJIOU THAS
(a3marcko-amepukaHckasi). Bpems u mytu pacceneHus yenoBeka mo Iuianere. EQuMHCTBO denoBeueckux pac. HayuHas HECOCTOSTENBHOCTH pacu3Ma.
[TprcnocoO0IeHHOCTh YeTOBeKa K pa3HbIM YCIOBUSM OKpYXarollel cpeabl. BiusHue reorpaduueckoi cpeasl U Jpeiida reHoB Ha MOPQOIOTHIO U
(bU3MONOTHIO YeIoBeKa.

MexaucuuIuinHapable  MeTobl B (pu3nueckol (OMOJOTHMYECKOM) aHTPOMOJOTMH. OBOJIIOLMOHHAS aAHTPOIOJOTUS M MaJICOAHTPOMNOIOTUs
YeJIOBEYECKUX MOMmyssuil. buocomnuanbHble HcciaenoBaHUS NPUPOJIbI uyesnoBeka. MccienoBaHHEe KO3BOIIONUU OHMOJIOIMYECKOTO M COLMAIBbHOIO B
YeJI0BEKE.

JleMoOHCTpaL U

IToprpetsr: Y. lapsun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmuubl U cxembl: «MeTosbl aHTPOMOJIOrun», «I'0JOBHOM MO3r yenoBekay, «HeraoBekooOpa3Hble 00e3bsiHbI», «CKeNneT ueloBeKa M CKeleT
HIMMIIaH3e», «PyIMMEHTBI M aTaBU3Mbl», «/[BHXKyllMe CHIIBI aHTPOIIOTE€HE3a», «IJBOIIOLMOHHOE [IPEBO YEIIOBEKA», «ABCTPAIONMUTEK», «HemoBek
yMelbliiy, «HenoBek mnpaMoxonsamuin», «JleHncosckuil yenoek» «Heanpepranbupb», «KpomanboHLB», «lIpenku uenoBeka», «ITambl 3BOJIOLMH
4esioBeKay, «Pacsl yemoBekay.

OO6opynoBaHue: MyJISKA OKaMEHENOCTeH, MPEeIMETOB MaTepualbHOM KYyJIbTYphl MPEIKOB dYeloBeKa, penpoiykuuu (¢dotorpaduu) KapTUH C
MU(DOJIOTUYECKUMHU U OMOIEMCKUMU CIO’KEeTaMH MTPOUCXOXKACHUS YeloBeka, (oTorpaduu HaX0J0K UCKOMAeMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeIoBeKa,
MoJIeJIb Uepera 4esloBeKa U yeperna IuMIaH3e, MOJIeNb KUCTH YeJIOBEeKa U KUCTH IIMMIIaH3€e, MOJIENIHM Topca MPEKOB YeI0BeKa.

JladopaTopnasi padora «/3yueHrne 0oCOOCHHOCTEN CTPOCHHUSI CKEJIeTa YeJI0BEKa, CBA3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnyeckas padora «3ydyeHune 3K0JOrNYECKUX aJalTallUuid YETOBEKA».

Tema 6. Jko10rNs — HAyKa 0 B3AaHMOOTHOIICHUSIX OPTraHM3MOB M HAJOPTaHNU3MEHHBIX CHCTEM C OKPY’KaIoLIei cpenoi



3apoxIeHue 1 pa3BUTHE 3KoJoruM B Tpynax A. I'ymbonbara, K. @. Pynbe, H. A. CeBeprioBa, 3. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznernsr
U 3a71a4 PK0JIOTUU. CBsI3b 3KOJIOTUH C IPYTMMH HayKaMHu.

Metoapl skonoruu. IloneBbie HaOmOIEHHS. DKCHEPUMEHTHI B HKOJOTHH: HPUPOAHBIE M JIaboparopHble. MoIenupoBaHHE B HKOJOTHH.
MOHMTOPHHT OKpY’KaIOILEl Cpe/ibl: JOKAJIbHBIN, pETHOHAIBHBIN U IT100aIbHBIN.

3HAaYEHUE DKOJOTMYECKUX 3HAHUM I YEJIOBEKA. DKOJIOTM4YeCKOe MUPOBO33PEHNE KaK OCHOBA CBA3EH uenoBedyecTsa ¢ npuponoi. opmuposanue
9KOJIOTMYECKOH KYJIbTYphl X 9KOJIOIHYECKON TPaMOTHOCTH HACEJICHUS.

JemMoHCcTpauMu

[Toptpetsr: A. I'ymboasaT, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabnuupl u cxemsl: «Pa3nensl akonoruny», «MeTosl 3KoI0run», «CxemMa MOHUTOPUHIA OKPYKAIOILIEH Cpeabl».

JladopaTopnas padora «/3yueHrne METOI0B YKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. OpranusmMsl U cpega OOMTAHUSA

Okonornyeckne (aKToppl M 3aKOHOMEPHOCTH WX JeiictBusa. Kitaccudpukamust SKOIOTHYECKUX (HaKTOpoB: aOMOTHYECKHE, OMOTHYECKHE,
anTpororeHHsle. OOnMe 3aKOHOMEPHOCTH JIeHCTBHA dKonorndecknx (akropos. Ilpasmino muanmyma (K. Lnpenrens, FO. JIn6ux). TonepanTHOCTB.
OBpUONOHTHBIE M CTEHOOMOHTHBIE OPIaHU3MBI.

Abuotnueckue akropel. CBeT Kak 3konorudeckuit pakrop. /leiicTBue pa3HbpIX y4acTKOB COJHEUHOrO CHEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE
IPYNIbI PACTEHUH U )KUBOTHBIX 110 OTHOILIEHHUIO K cBeTy. CUrHasbpHas poiib cBeTa. GoTonepruoaus3M.

Temmneparypa kak skonorudeckuil Qaxrop. [lelictBue Temmeparypsl Ha oOpraHu3Mbl. [loMKWIOTEpMHBIE M TOMOHOTEPMHBIE OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skomormueckuit (axrop. Ilpucmocobiienus pacTeHuid K TOANEpKaHUI0 BoAHOro Oamanca. Knaccudukanus pacteHuil mo
OTHOLIEHHUIO K BoJie. [Ipucnocobienus »KMBOTHBIX K MU3BMEHEHHUIO BOAHOIO PEKUMA.

Cpenbl oOuTaHUS OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, IJIyOMHHAs MOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. Duzuko-
XMMHUYECKHE 0COOEHHOCTH cpell 00uTaHus opranu3moB. [IpucnocoOineHns opraHu3MoB K KU3HH B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAMYHBIE PUTMBI. [IpHCIIOCOOIEHHOCTH OPraHU3MOB K CE30HHBIM
WU3MEHEHUSIM yCIOBHUH KU3HHU.

XKuznennsie Qopmbl opranuzmoB. [lonarue o >xuzHeHHOM (opme. JKuzHeHHBIE (QOPMBI pacTeHHil: JepeBbsi, KYCTapHUKH, KYCTapHHYKH,
MHOTOJIETHUE TPaBbl, OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THJIPOOHMOHTHI, T€OOUOHTHI, a9pOOHOHTEL. OCOOEHHOCTH CTPOEHHS U 0Opasa
YKU3HU.

buotnueckue pakropsl. Buabl 6noTnyecknx B3aMMOACHCTBUN: KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 U ero (opmsbl. [lapasutusm, kooneparus,
MyTyaJliu3M, KOMMEHcalu3M (KBapTHPAHTCTBO, HaxyeOHMYecTBO). Herpoduueckue B3auMoaencTBus (Tonmuueckue, Qopuueckue, (padbpuueckue).
3HadyeHrne OMOTUYECKHX B3aUMOJICHCTBUH JIJIs CYILIECTBOBAHMS OPTraHU3MOB B cpesie 00uTaHus. [IpUHIMIT KOHKYPEHTHOTO UCKITIOUEHHS.

JleMoHCTpanun



Tabmuubl U cxembl: «JKoynorndeckue QGaxTopb», «CBETOBOM CIEKTP», «DKOJOTHUYECKUE TPYIMIbl XUBOTHBIX IO OTHOIIECHHIO K CBETY»,
«TenokpoBHBIE KHUBOTHBIE», «XOJOJHOKPOBHBIE >KHUBOTHBIE», «DHU3MOIOTHYECKUE AMaNTaIllMM >KUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue pur™mbly, <«OKuzHeHHbIe (GOpMBI pacTeHHi», «OKU3HEHHBIE (GOPMBI JKMBOTHBIX», «JKOCHCTEMa IIMPOKOJIHUCTBEHHOTO JIECay,
«2JKocucTeMa XBOMHOTO Jiecay, «llenu nutanusy, «XuiHuuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumomosy», «KoMMeHcanusmy.

O6opynoBanue: repbapuud pacTeHUl U JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO Pa3IMYHBIX OJKOJOTHYeCKUuX (aKTOpoB, repOapuu
CBETOJIIOOUBBIX, TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETONIOOUBBIC, TEHEIIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, TepOapuu U
KOJUIEKIIUU TETUIONOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUH, Yydesla NTHIl U 3Bepeil, Tepoapuu pacTeHH, OTHOCSIIUXCS K TUTPOUTaM,
kcepouram, mMe3ouTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYIIN, KOJUICKIIMU YKMBOTHBIX, OOWTAIONIMX B pa3HbIX cpefax, repOapuu U KOJUICKIHH
pacTeHUu U KUBOTHBIX, OOIAAIONIUX YepPTaMU MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHI KU3HHU, TepOapuu M KOJJICKIIUU PACTCHUH U
KUBOTHBIX PA3IMYHBIX KU3HEHHBIX ()OPM, KOJJICKIIMH KUBOTHBIX, YIACTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTropnasi padora «BrlisBieHHE TPUCTIOCOOICHNN OPTaHU3MOB K BIUSHUIO CBETa».

JlabopaTopnasi paGora «BpIsiBieHNE IPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHIA U3 Pa3HBIX MECT OOUTAHHS.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

DKOJOTHYECKHE XapaKTepUCTUKU nonmysiuu. [lomynanus kak Ouonoruyeckasi cuctema. Poiab HEOTHOPOAHOCTH cpefibl, (PU3HUUECKUX OapbepoB U
0COOCHHOCTE OMOJOTUM BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpHlI momynsiuii. OCHOBHbIE MOKAa3aTeNU MOMYJSALUU: YUCICHHOCTD,
IUIOTHOCTB, BO3PACTHAs U MOJIO0BAsl CTPYKTYPa, POKAAEMOCTb, IPUPOCT, TEMI pOCTA, CMEPTHOCTh, MUTPALIU.

Okosnoruyeckas cTpykTrypa nonyasunu. OlieHKa YMCIEHHOCTH Monyiasuuu. JluHamuka nomymsinuu U e€ perymsiuus. buotudeckuil moteHmuan
nonynsiuuu. MogenupoBanue IuHaMuku nonynsuud. Kpuble pocta uucieHHoctH nomynsuud. Kpusble BbDKMBaHMS. Perymsiuus 4vciIeHHOCTH
HOMYJISIIMMA: poJib (PaKTOPOB, 3aBUCALINX U HE 3aBUCSIINX OT IUIOTHOCTU. DKOJIOTMUYECKUEe CTpaTeruu BU0B (r- u K-ctparerun).

[TonsitTue 00 sKosornuyeckoil Huie BuAa. MecrtooOutanue. MHoromepHass mojenb skosnoruueckod Humm Jx.J. Xatumncona. Pasmepst
sKosornueckoi Humu. IlorennuansHas u peaan3oBaHHasi HALLIY.

Bun xak cucrema nonynsaunid. Apeass! BUOB. BUIIbI M UX JKU3HEHHBIE CTPATETMH. DKOJIOTUYECKUE SKBUBAIEHTHI.

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALlUi )KMBOTHBIX. bruosornyeckne MHBa3uM 4y>K€pOJHBIX BUIOB.

JleMoHCTpanun

IToptper: Ix. WM. XaTunHCOH.

Tabmuupl U cxembl: «IKOJIOTMUYECKHE XapaKTePUCTUKHU monmyiasuuuy, «lIpocTpaHcTBeHHas CTpyKTypa HOMynsiuuu», «Bo3pacTHble mUpaMubl
nonyJsAun», «CKOPOCTh 3aCENEHUS TOBEPXHOCTH 3€MIIN Pa3IudHbIMU OpraHu3sMaMm», «Mopeinb skosmorndeckord HAmm Jx. M. XaTuauHcoHay.

OO6opynoBanue: repbapuu paCTeHUM, KOJUICKITUN KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoGieHusi ceMsH pacTeHUI K PacCEeICHUIO.

Tema 9. Jxos10rus coodmECTB. IKOJOTHYeCKHE CHCTEMBbI.

CoobmecTBa oprann3MoB. brorienos u ero cTpykrypa. CBs31u MEXy OpraHu3MaMu B OHOLIEHO3E.



OkocucremMa Kak oTkpeTas cucrema (A. J[x. Tencnu). DyHKIMOHANIbHBIE OJIOKM OPraHU3MOB B JKOCHCTEME: IMPOIYLEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBuu. Tpodudeckue nenu u cetu. AGnoruueckue 610ku skocucteM. [1ouBbl 1 Wbl B 3kocucreMax. KpyroBopor Beriects
U TIOTOK YHEPTUHU B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeIH SKOCUCTeMbI. bruomacca 1 mpoaykius. DKOJIOTHYeCKUe IMUPaMH/Ibl YHCeNl, OMOMACChl U SHEPTHH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu. HampaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CYKIIECCHH.
[lepBuuHbIe 1 BTOPUYHBIE CYKIIECCUH U WX IMPUYUHBL. AHTPOIIOT€HHBbIE BO3/eWCTBUS Ha cykueccuu. KiimMakcHoe coobmiectBo. buopaznooOpasue u
MOJIHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCmEMbL 03D U peK. DKocucmembvl Mopell U OKearHos. IKocucmemsbl MyHOp, 1ec08, cmeneli, NyCmbliHtb.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMA. ATPOIIeHO3. Pa3nuyus Mexay aHTpONOTreHHBIMU U PUPOJHBIMU SKOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozckas ¢uopa u dayna. CuHaHTponM3anus TopoaAckoi ¢ayHsl. bruonornyeckoe
¥ XO3SHICTBEHHOE 3HAYEHUE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

3akOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB B 3KOCHCTEeMaX. Ponb kackadnozo s¢hghexma u 6u0os-30ughuxamopos
(k1t0yesvIx 8U008) 6 YHKYUOHUpOo8aHuu dxkocucmem. 1IepeHOC PHEPTUU U BEUIECTB MEXKIY CMEXKHBIMH IKOCHCTEMaMHU. Y CTOMYMBOCTH OPTaHHU3MOB,
MOMYJISIIIUKA U YKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX M aHTPOIMOT€HHBIX BO3ACHCTBHIA.

Mexanuzmsl 6030elicmeusi 3a2psA3HeHUll PA3HbLIX MUNO8 HA CYOOP2AHUBZMEHHOM, OP2AHUMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YDOBHSX,
OCHOBbL IKONI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeToI0I0TUs MOHUTOPUHTAa €CTECTBEHHBIX U AHTPOIIOT€HHBIX AKOCHCTEM.

JleMoHCTpan Ul

IToptper: A. JIx. Tencnu.

Tabmuupl 1 cxeMbl: «CTpyKTypa OMOIEH03a», «DKOCHCTEMA IHUPOKOJIUCTBEHHOTO Jieca», « IKOCHCTEMa XBOWHOTO Jiecay, «DyHKIIMOHATbHBIE
TPYIIIB OPraHU3MOB B KOCHUCTEME», «KpyroBopoT BemiecTB B aKocucTeMey, «Llenn nmutanus (macTOWIIHAs, AETPUTHAS )», « IKOJIOTHYECKasl T paMuIa
quceny, «IJKOoJoTHYecKas mnupamMuga OHoMacchl», «IDKOJOTHYECKas MupaMmuaa sHepruny, «OOpasoBanue OosoTay, «llepBuyHas cykueccHs»,
«BoccranoBnenue neca mocie noxapay, «9KocHCTEMa 03epay, «ArporeHo3», «KpyroBopor BelIeCTB M MOTOK SHEPruU B arporeHosey», «IIpumepsr
ypOOIKOCUCTEM.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydyella NTUIl U 3Bepei, repOdapuu KyJIbTYpPHBIX M JUKOPACTYLIMX PACTEHUH,
aKBapUyM KaK MOJIETb SKOCHUCTEMBI.

IMpakTnyeckas padora «/3ydeHne u onrcaHue ypoOOIKOCHCTEMBD.

JladopaTopnasi padora «/3yueHnne pazHO0Opa3usi MEIKUX TOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAX).

IKekypeust «IKCKypcHsl B TUIIMYHBIA OMOreoleHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXOA0IbHBIA WM MOMMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypeusi «IKCKYPCHSI B arpOIKOCHCTEMY (Ha TIOJIE MITH B TETUIMIHOE XO3SICTBO)Y.

Tema 10. Buocdepa — rinodanpHas IKocHcTEMA

buocdepa — obmernnanerapHast 060104ka 3eMiy, e CyIECTBYET UIIH CYIIEeCTBOBaja KU3Hb. PazBuTHe npeacrasieHuii o ouochepe B Tpyaax 3.
3rocca. Yuenue B. . Bepranckoro o 6uochepe. Ob6nactu 6mochepst u e€ coctas. JKuboe BemecTBo 6nochepsl U ero GyHKITHH.



3aKOHOMEPHOCTHU CylIecTBOBaHUs Onochepsl. OcobeHHOCTH OHOChephl Kak riI00anbHON 3KocucTeMbl. JlnHaMudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOreOXUMHUYECKHE UKITBI (Yriiepo/ia, a30Ta). PUTMHUHOCTD siBIIeHUH B Ouocdepe.

3oHanbHOCTH Onocdeprl. [Torstre o 6mome. OCHOBHBIC OMOMBI CYIITU: TYHAPA, XBOMHBIC JIeca, CMEIIAHHBIE U IIMPOKOJIUCTBEHHBIE JIeca, CTEIIH,
CaBaHHBI, MyCTHIHH, TPOMTUYECKHE JIECa, BRICOKOTOPhs. Kiumar, pacTUTeIbHBINA U )KUBOTHBIA MUP OMOMOB CYIITH.

Ctpykrypa v QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTr0 MOTeHIMaa U OuochepHbIX QyHKIUH.

JemMoHCcTpauMu

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

Tabmuuel u cxemel: «l'eocdepsr 3emnn», «KpyroBopoT azora B mpupoje», «KpyroBopot yriepona B mpupoae», «KpyroBopor kuciopoga B
npupone», «KpyroBopot Bojsl B npupoze», «OcHoBHbIE OMOMBI cymmy, «KinnMatudeckue nosca 3emnny», « Tynapa», «Taiiray, «CMelanHbIi J1ecy,
«IupokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «IlycTbiHsmy, « Tpornuueckuii iecy.

O6opynoBanue: repbapuu paCTCHHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYyKalouias cpeaa

DKOJIOTHYECKUE KPU3UCHI U UX TPUUUHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arps3Henue Bo3ayniHou cpeabl. OxpaHa Bo3ayXa. 3arps3HeHHE
BOJIHOM cpefbl. OXpaHa BOJHBIX pecypcoB. Pa3pymienne nmoussl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHune Kaumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIN U )KMBOTHBIM Mup. OXpaHa paCTUTENBLHOTO U )KMBOTHOTO MUpa. OCHOBHBIC MPUHIUIIBI OXPAHbI
npupoabl. Kpacusie kauru. Oco6o oxpansiembie npupoausie Tepputopuu (OOIIT). boranuueckue cajapl U 300J0THYECKUE TAPKU.

OcHOBHBIE MPUHIUIIBI YCTONYMBOTO PA3BUTHUS YEIOBEUECTBA M MPHUPOABI. PalroHanbHOE MPUPOOIOIb30BaHUE U COXPaHEHUE OMOIOTUYECKOTO
pazHooOpaszust 3emin. OOmKe 3aKOHOMEPHOCTH TIJI00AJbHBIX 3KOJOTMYECKHX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HMCAa U €ro BEpOSITHbIE
MOCJIC/ICTBHSI.

Pa3Butre MeTO10B MOHUTOPHUHTA PA3BUTHSI OMACHBIX TEXHOTEHHBIX TMpoieccoB. CucmemHuvle ucciedo8anus nepexooa K pecypcocoepezaroujeli u
KOHKYPEeHMOCNnocobHotl sHepeemuke. buonocuueckoe paznoobpasue u buopecypcwl. Hayuonanvuvie ungopmayuonusie cucmemvl, obecneuusaroujue
docmyn K uH@opmMayuu no COCMOSHUIO OMOeNbHblX 6ud08 U sKkocucmem. OCHO8bI 3dKOpeaburumayuu s3Kocucmem u cnocobos 6O0pvobLL ¢
buonogpexcoeHuamuy. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTHEM.

JleMoHCTpanun

Tabmuiel U cxembl: «3arps3HeHne aTMmochepsl», «3arpssHeHue ruapochepsr», «3arps3HeHue MouBb», «l[lapHUKOBBIA ddekT», «Ocodo
OXpaHseMbIe TPUPOTHBIC TEPPUTOPUNY», «MOIeNTH yIIPaBIIEMOTO MUPAY.

O6GopynoBanue: ¢hoTtorpadun OXpaHIeMbIX pacTeHU U )KUBOTHBIX KpacHol kauru Poccutickoii ®enepanmu, KpacHoit KHUTH perruoHa.



IJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOTI'PAMMBI 110 BUOJIOTN HA YPOBHE CPEJHET'O OBLIET'O
OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COQO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHUS OOYYAIOIIMMHKCS MPOTpaMM CPEIHEro o0IIero oOpa3oBaHMs: JTHYHOCTHEIE,
METaIpeAMETHBIE U MTPEAMETHBIE.

B cTpykType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOTPaMMbl IO OMOJIOTHH BBIJENIEHBI CIEAYIOUINE COCTABISAIONINE: OCO3HAHUE 00yYaIOUUMUCS
POCCHICKOM Tpa’KJAHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOOIPEICICHUIO, HAluyue MOmusayuu K
00y4eHHI0 OMOJIOTUH, YeleHanpagieHHoe pa3eumiue BHYTPEHHUX YOKJIEHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH U MCTOPUYECKHUX TpPaIuIIHii
pa3BUTHS OUOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YUAIOLIUXCS PYKOBOJICTBOBATHCS B CBOEH NIEATEIBHOCTH 1IEHHOCTHO-CMBICIOBBIMU
yYCTaHOBKAaMH, MPHUCYIIUMHU CHCTEME OMOJIOTUYECKOTO 00pa30BaHuUs, HaluYUe NPA8OCO3HAHUS SKOIOTUIECKON KYIbTYPBI, CHOCOOHOCIU CMAasUms EIH
Y CTPOUTD KU3HCHHBIC TIJIAHBL.

JlugHOCTHBIE PE3YNbTaThl OCBOEHHUS MPOTPAMMBI 10 OHOJIOTMHM JOCTUTAIOTCA B E€AMHCTBE Y4YEOHOW M BOCIHMTATEIIBHOM JEATEIbHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCHUMUCKUMU COIMOKYJIbTYPHBIMH, HCTOPHUYECKUMU M JIYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMU, MPHUHSATHIMH B
oOmiecTBe MpaBUJIaMU U HOPMaMU MOBEIEHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUA, Pa3BUTHUS BHYTPEHHEH
MO3UIUH JINYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MIPABOMOPSAKY, YETIOBEKY TPY/a U CTapIlieMy MOKOJICHHIO, B3AUMHOTO YBa)KEHHUS, OEPEKHOTO
OTHOLLIEHHUS K KYJIbTYPHOMY HAacCJEAMIO U TPAJAULUSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoe U OKpyKarollieu cpese.

JIndHOCTHBIE pe3ynbTaThl OCBOCHMSI y4eOHOro mnpeamera «bUONOTHA» TOMKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYaromIMXCs
PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UITMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIlUN, TTO3UTUBHBIX BHYTPEHHUX YOSKICHU U,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIUPEHHE >KU3HEHHOTO OMBITa W OIbITA JACSITEIBHOCTH B IPOIECCE
peann3ainuy OCHOBHBIX HalpaBJIEHUN BOCIIUTATEIBHOM JIESITEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHcKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIECTBa;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH MPH CO3AaHUM YYEOHBIX IMPOEKTOB, PEHICHMHM Y4eOHBIX M TIO3HABaTENbHBIX 3a/ad,
BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTH OTPEIEATh COOCTBEHHYIO IMMO3HUITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHUE YYUTHIBAaTh B CBOUX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBHS JIIOJIEH C pa3HBIMH yOKIECHUSAMH, KYJIbTYPHBIMHU
[IEHHOCTSIMU U COITUATBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE COBMECTHOTO BBITTOTHEHUST YIEOHBIX, TO3HABATEIBHBIX U UCCIEAOBATEIILCKUX 3a/1au, YBAKUTEIHLHOT O
OTHONICHUSI K MHCHHUIO OTIIIOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO CONEPIKAHNUS,

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM ESITENIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(OpPMUPOBAHHOCTh POCCHICKON TPa)KTaHCKOW WACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEPE]
Ponunoii, ropaoctu 3a cBoii Kpai, CBOXO PouHy, CBOM S3bIK U KYJIBTYPY, IPOILIOE U HACTOAIIEE MHOIOHAIMOHAJIBbHOr0 Hapoa Poccuu;

LIEHHOCTHOE OTHOULIEHHME K IPUPOJIHOMY HACIEANIO U NAMSATHUKAM IPUPObI, TOCTHKEHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TPYyAe;

CIOCOOHOCTH OLIEHMBATH BKJIAJ POCCUMCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOJIOrMH, TOHUMAaHHUs 3HAY€HUs OMOJIOTHH B IO3HAHUU 3aKOHOB
MPUPOJIBbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIIEeCTBA;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTte OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUIMCKOTO HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO IOBEJCHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOTO OYyIyIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM pPOJUTENISM, CO3JAHMIO CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH CEMEHHOH JXHU3HM B
COOTBETCTBUU C TPAIULUIMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE MPOSBIATH KAU€CTBAa TBOPUECKOM JTMUHOCTH;

5) puznueckoro BocnuTaHus, GopMHPOBAHMSA KYJIbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIarONOJIyYHUs:

NOHMMAaHHWE U peanu3alys 30poBOro M 0Oe30macHOro oOpa3a U3HU (30pOBOE MHUTAHUE, COOJIOJEHHE TUTMEHHYECKHUX MpPaBHI U HOPM,
cOamaHCUPOBAaHHBIM PEXXUM 3aHATHI M OTAbIXA, peryyspHas (u3nueckas aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOI'O U KOMIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNEe [IEHHOCTH MPaBUJ WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO OE30MACHOTO MOBEACHUS B CUTYALUSX, YTPOXKAIOMIMX 370POBBIO U JKU3HU
JIIOIEH;

OCO3HaHUE TIOCIEACTBHIA U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

FOTOBHOCTh K AKTUBHOM JEATENbHOCTH TEXHOJOIMUYECKON M COLMaibHOW HAampaBiIE€HHOCTH, CHOCOOHOCTh WHUIMHPOBATh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBITIOJIHATH TAaKYIO A€ATEIbHOCTD;

UHTEpEC K Ppa3IuuHbIM cdepaM npodecCHOHATBHON AEATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedl mnpodeccun u
pean30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUU BCEH KHU3HH;



7) 3K0JIOTMYECKOTO BOCTIUTAHUS:

HKOJIOTHYECKH 11eTIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOUHUKY KU3HH Ha 3eMiie, OCHOBE €€ CyIIECTBOBAHMS,

MOBBIIIICHUE YPOBHS HKOJOTHYECKON KyJIbTYPhl: IPUOOpPETEHHE OMBITA TUIAHWPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXHBIX IOCIEACTBUHN IS
OKpYKaroLleu Cpeibl;

OCO3HaHUeE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

CIOCOOHOCTH HCIIONB30BaTh MPUOOPETaeMble IPU U3YUCHUU OMOJIOTHH 3HAHUSI U YMEHUS IPU PELICHUH MpoOieM, CBA3aHHBIX C palliOHATbHBIM
MPUPOIONOIL30BaHUEM (COOJIIO/IEHNE TIPaBWII MOBEACHUSI B MPHUPOJE, HAIPABICHHBIX HA COXPAHEHHE PABHOBECHS B HKOCHCTEMax, OXPaHy BHUJOB,
JKOCHUCTEM, Onocdepsl);

AKTUBHOE HEMpUATUE JEHUCTBUH, NPUHOCSIIIMX Bpel OKpYKalIIel NPUPOIHON cpele, yMEHHE MPOrHO3HPOBATH HEOIArONPHUITHBIE
9KOJIOTMYECKUE TIOCIIEACTBUS TPEANPUHUMAEMbIX JEHCTBUI U IPENOTBPALLATh UX;

HaJIMYME Pa3BUTOIO 3KOJOTMYECKOTO MBIIIIEHMS], SKOJIOIMUECKON KYJIbTYpPBI, OIbITA JAESITEIbHOCTH 3KOJIOIMUECKON HANpaBIEHHOCTH, YMEHMUS
PYKOBOJCTBOBATbCSI UMM B I103HABAaTEIbHOW, KOMMYHUKAaTUBHOW M COLIMAJIbHOW IMPAKTHKE, TOTOBHOCTH K y4YacTHIO B IPAaKTUYECKOH NeATEIbHOCTU
HKOJIOTMYECKOM HAIpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SA3bIKOBOM M UNTATEILCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOJAEHCTBUS MEX Y JIFOJIbMU U MIO3HAHUS MUDA,

NOHMMAaHUE CcHelU(pUKH OHOJIOTMM KaK HayKH, OCO3HaHMs €€ poiu B (OPMUPOBAHUM PAllMOHAIBHOIO HAyYHOTO MBIIUIEHUS, CO3JaHUU
LEJIOCTHOrO MpeACTaBiIeHUsI 00 OKpYXarolleM MHUpEe KaK O €JUHCTBE MPUPOJIbl, YeJIOBEKa U OOIIECTBA, B O3HAHUM NMPUPOIHBIX 3aKOHOMEPHOCTENH U
pelIeHny mpodsieM COXpaHEeHUsI TPUPOAHOIO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTU OWOJIOTMM JJIsi COBPEMEHHOH LMBUIM3ALMU: OOECIEYeHUs] HOBOTO YpPOBHS Pa3BUTUS MEIULIMHBI, CO3JIaHUE
HNEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pEeLIaTh PECypCHbIE MPOOJIEMbl PAa3BUTHS 4YEJIOBEYECTBA, MOMCKa IMyTeH BBIXOJAa M3 TIOOATBbHBIX
JKOJIOTUYECKUX TMpolseM U obecredeHus IMepexoja K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY MWCIOJIb30BaHUIO TPHPOJHBIX PECYypcoB U
(OpMHPOBAHNIO HOBBIX CTaHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKMX 3HAHUM B LIEJSIX IMOBBIIICHUS OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (yHKIIMOHAIBHON I'PaMOTHOCTH 00yJaromuxcs, GopMUpyeMoil IpH U3y4eHUH OHMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TO3HAHMS, UCHOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IMOTy4YaeMble 3HAHHS JUIs
aHaJIM3a U OOBSCHEHUS SABJICHUN OKPYXAIOIIEro MUpa M MPOUCXOIAUIMX B HEM M3MEHEHUH, YMEHHE JejaTh 00OCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIINXCSI TAHHBIX C LIE€JIbI0 MOJyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS [Tl peLIeHHs TPOOJIeM B peaIbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTH HaY4YHOU NIE€ATENbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh MHANBUYaJIbHO U B
rpymre;



TOTOBHOCTh U CIOCOOHOCTH K HETPEPHIBHOMY OOPAa30BAHHMIO M CaMOOOPa30BAHMIO, K aKTHBHOMY IOJYYCHHUIO HOBBIX 3HAHUN MO OHOJOTHH B

COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMHU.
METAINPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaThl OCBOCHHS ydeOHOro mnpenMera «buosorws» BKIIOYAOT: 3HAYMMBIE JUISI (POPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaronmxcsi MEeXAUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIE TTOHATHS, OTPAXKAOIINE IIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa M CHEIU(UKY
METOJ/IOB TIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, SBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIH (paKT, MPUHIIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBaHKHE, HAOIOJICHWe, HW3MEPEHHE, SKCIEPHUMEHT W JIpyrue); yHHBEpCAIbHBbIC Y4eOHBIE JCHCTBUSA
(mo3HaBareabHbIE, KOMMYHUKATHUBHBIE, PETYISATHBHBIC), oOecrneunBarome ¢GopMupoBaHue (YHKIIMOHAIBHON TPaMOTHOCTH U COLMAIBLHOMN
KOMIETCHIIMH O00y4YaroluXxcs; CIOCOOHOCTh OOYyYalolIUXCs HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUA U
YHHUBEpCaIbHbIEC yUeOHbIE IEHCTBUS B TO3HABATEIBHON U COL[UAJIBHOM NMPAKTUKE.

B pesynbprare m3ydeHus OMOJOTMHM Ha YPOBHE CpEAHEro oOmiero oOpa3oBaHus y oOydaromierocst OyayT chOpMHpPOBAHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC y4e€OHBIC NEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC YUYCOHBIC ACHCTBUS, PETYJIATHUBHBICE YHUBEpCAJIbHBIC yueOHBIC IEHCTBUS,
COBMECTHAS JICSITCIHbHOCTb.

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS POTPaMMBbl CPETHET0 00IIeT0 00pa3oBaHusl JOKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH N03HABATEIbHBIMY 1€ CTBUSIMU:

1) 0a3oBbIe JJOrNYecKHue JeHCTBHSA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJIEHUs (aHaju3a, CHUHTE3a, CPaBHEHUs, KiacCHU(UKAIUU, 000O0IIeHUs),
pacKpbIBaTh CMBICT OUOJIOTHYECKUX TOHATHH (BBIIEIATh UX XapaKTepPHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C APYTUMH MOHSITHIMU);

OTIPENIETISATh 1IeNN JIeATebHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH UX JOCTHUIKEHHUS, COOTHOCUTh PE3YJbTAThl JAEATEIHLHOCTH C MOCTaBICHHBIMHU
HEIISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHITHS ISl O0bsICHEHUS (DAKTOB U SIBJICHUI KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIYKTHUBHBIC, IO AaHAJOTUH), BBIABISATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHX, (DOPMYIUPOBATH BHIBOJIBI U 3aKTFOUCHUS;

MPUMEHSTh CXEMHO-MO/IENbHBIE CPEACTBA IS MPEACTABICHHS CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a
TaK)ke MPOTUBOPEUN PA3HOTO POJIA, BBISIBIIEHHBIX B PA3JIMYHBIX WH()POPMAITMOHHBIX HCTOYHHUKAX;

pa3zpabaThIBaTh TUTAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHATN3a UMEIOIINXCSI MAaTEPUATIbHBIX M HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B EATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIIEHUBATH PUCKHU TIOCIIECTBUN IEATETLHOCTH;

KOOPJMHHUPOBATH U BHITIONHATH padOTy B YCIOBUAX PEATHHOTO, BUPTYAITHHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 0a30BBI€ HCCJIEN0BATEIbCKHE JEHCTBHSA:



BJIaJICTh HaBbIKAMH Y4E€OHO-HCCIIEI0BATEIBCKON U MPOSKTHOM AESTEIbHOCTH, HAaBBIKAMU Pa3pelieHus Mpo0iieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITIOMCKY METOJI0B PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIM4YHbIX METOJI0B [IO3HAHMS;

UCITIOJIb30BaTh PA3UYHBIC BUIBI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETAlH, MPeoOpa3OBaHUI0 W MPUMEHEHHIO B
y4eOHBIX CHUTYallUsX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

(GopMHpOBATh HAYYHBIM TUI MBIIUIEHUS, BIQJETh HAYYHOH TEPMUHOJIOIMEN, KITFOUE€BbIMU IOHATHAMU U METOJIaMH;

CTaBUTh U (POPMYJIUPOBATh COOCTBEHHbIE 3a/1a4l B 00pa30BaTEIbHON AEATEIIBHOCTH U KM3HEHHBIX CUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyalM3UpOBaTh 3ajady, BBIIBUIATh THUIOTE3y €€ pelleHHs, HaXOAUTb apryMEHThl s
JI0Ka3aTeIbCTBA CBOUX YTBEP)KJICHHM, 3a1aBaTh IIapaMeTpbl U KPUTEPUH PELLICHMS;

aHaAJM3UPOBATh MOJTYYEHHbIE B XOJI€ PELICHUs 33aJaud pe3yibTaThl, KpUTUUECKH OLIEHHBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B
HOBBIX YCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIISITH IIEJICHANIPABIICHHBII ITOMCK MEPEHOCA CPEJCTB U CIIOCOOO0B JCHCTBUS B TPO(PECCHOHATBHYIO CPENY;

YMETb [IEPEHOCUTH 3HAaHUS B IO3HABATEJIbHYIO U MIPAKTUYECKYIO 00JIACTH JKU3HENESITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE MJIEH, MpeAjaraTh OpUTMHAJbHbIE MOJXOJbl M PELICHMs, CTaBUTh MPOOJEMBbl U 33JayM, JOMYCKAIOUIME albTepHATHBHbIC
peLIeHMS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHHMKAX HHPOpMAIUHU (TEKCTe y4eOHOro MOCOOMSs, HAyYHO-MOMYJISPHON JuTepaType, OHMOIOTMYECKUX
CJIOBapsiX U CHPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIU3UpOBaTh MH(GOPMALIMIO Pa3IMUHBIX BUAOB U (GOPM IpECTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dbopMyIUpOBaTh 3ampoOChl W TPUMEHSTh Pa3IUYHBIE METOABl MPU TOUCKE M OTOOpe OUOIOTrHYEecCKON HH(pOpManuu, HEOOXOAUMOW s
BBITOJIHEHUS YUEOHBIX 3a7ay;

nproOpeTaTh OMBIT UCIOIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAaNbHYIO (OpMY NpeACTaBiIeHUs OHONOrHYeckol HHpopMaruu (cXembl, rpaduku, AUarpaMMbl, TAOIUIBL,
PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAay4YHBIM $3bIK B KauecTBE Cpe/icTBa Mpu padbore ¢ Ouonoruyeckoil mHpopManuen: NMpUMEHSATh XUMHUYECKHe, (PU3udecKue u
MaTeMaTU4eCcKHe 3HaKU U CUMBOJIBI, (POpMyJibl, a0OpeBHaTypy, HOMEHKIATYpPY, UCIIOJIb30BaTh U NMPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA
HaTJIsTHOCTH;

BJIaJICTh HaBbIKAMU PACMO3HABAHUSA U 3aILUTHl HH(POpMaIuy, nH(HOPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH.

OgiaeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH A€l CTBHAIMM:

1) oOmenue:



OCYILECTBIISATh KOMMYHHKALIMU BO BCEeX cdepax >KU3HM, aKTMBHO YYaCTBOBATH B JUAJIOTE HJIM TUCKYCCHH IO CYIIECTBY OOCYXIA€MON TEMBI
(YMGHI/IG 3aaaBaTb BOIIPOCHI, BBICKA3bIBATH CYKACHUA OTHOCHUTCIIBHO BBIITOJHCHUA Hpe,uﬂaraeMof/'I 3aaa4yu, Y4YUTbIBATb MHTCPEChI U COTJIACOBAHHOCTD
MO3ULIMNA IPYTUX YYACTHUKOB JIMAJIOTa UM TUCKYCCHH);

paciio3HaBaThb HCBGPGEUIBHBIC cpeacrBa O6H.[CHI/ISI, NOHUMATh 3HAYCHHUC COLUAIbHBIX 3HAKOB, NPCAINOCBIIOK BO3HHUKHOBCHUS KOH(bJII/IKTHLIX
CUTYallui, YMETh CMTr4aTh KOH(QJIUKTHI U BECTHU MIEPETOBOPHL;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMU OOUICHHS U B3aUMOJCHCTBUSI, TOHUMATh HAMEPEHUs APYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOM Gopme popMyIrpoBaTh CBOU BO3PAKEHHUS,

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) cOBMECTHAs JesATEeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHOW W WHAMBHIYaTbHOH PaOOTHI MPH PEUICHUH OMOJIOrHMYecKOd MpoOJeMbl, 000CHOBHIBATH
HE00X0IMMOCTh IPUMEHEHUS TPYIIIOBBIX ()OPM B3aMMOICHCTBHS IIPH PEIICHUH y4eOHOW 3a1auu;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUM ¢ y4ETOM OOLINX HHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 WieHA KOJIJIEKTUBA;

MPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATh U KOOPIAMHUPOBATH IECUCTBUS IO €€ JOCTHKEHHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpeaensiTh Poiau ¢ yuéTOM MHEHUH YYaCTHUKOB, 00CYK/IaTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OILICHMBATh KAUECTBO CBOETO BKJIAJa U KaXKIOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

mpeiaraTh HOBbIE MPOEKTHI, OLICHUBATH UJICH C MTO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATH TO3UTHBHOE CTPATETMUECKOE MOBEICHUE B PA3TUYHBIX CUTYAIIUSX, POSIBISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

ORiiaieHHe YHHUBEPCAJbHBIMHU PEryJITHBHBIMH € CTBUSIMU:

1) camoopranusanus:

HCIIO/Ib30BAaTh OMOJIOTMYECKUE 3SHAHUS JJIs1 BBISIBJICHUA HpO6HeM " X pCUICHUA B ) KU3SHCHHBIX U y‘Ie6HI)IX CUTyaluAX,

BI)I6I/IpaTB Ha OCHOBE OHMOJIOTMYECKHUX 3HAHUI OCJIICBBIC U CMBICJIOBBIC YCTAHOBKU B CBOUX HCfICTBHHX M TIOCTyNKax IO OTHOIICHHIO K JKUBOH
pPUPOJIe, CBOEMY 37I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO NESTENBHOCTD, BBISBIATH MPOOJIEMBbI, CTaBUTh W (OPMYIUPOBAaTH COOCTBEHHBIE 3a/laydl B
00pa30BaTeNbHON 1eATEeTPHOCTH U JKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENILHO COCTABJISITH IJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTCHU;

JaBaTh OICHKY HOBBIM CUTYyAIlUAM,

paciupsTh paMK1 yueOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco6cTBOBATH (HOPMUPOBAHHIO U MPOSIBICHUIO ITUPOKOH dPYIUIIUU B Pa3HBIX 00JIACTSIX 3HAHMIA, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIH
U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:



JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJICTh HABBIKAMHU IO3HABATEIBbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX JIEHCTBHI M MBICIUTEIBHBIX MPOIECCOB, X PE3YIbTaTOB M
OCHOBAHHUH, HCIIOIB30BaTh MPUEMBI Pe(DICKCHH Il OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPH aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsiTHe ceOsl U APYrux:

IPUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro YeIoBeKa.

NNPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ybTaThl OCBOSHHS COAEpKaHUS yueOHOro mpeamera «buonorus» Ha yriiyOn€HHOM ypOBHE OpHMEHTHPOBAHBI Ha OOECIIEYCHHE
npodmibHOro 00yueHus 00yJatommxcst 6nonornu. OHU BKITIOYAIOT: crienn(uiIecKue A1t OMOJIOTUN HaydHbIe 3HAHUS, YMEHHUS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, MHTEPIPETALUU U IPEoOpa30BaHUIO 3HAHUHN, BUJIbI AE€SATEIbHOCTU IO MOJYYCHUIO HOBBIX 3HAHUH U UX IMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX,
a TAK)KE B PEAJIbHBIX KU3HEHHBIX cUTyauusx. [IpenmeTHsie pe3yabTaTsl IPEICTABICHBI 110 TOAAM U3Y4YECHHUS.

[TpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 knacce 10IKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTb 3HAHUHN O MECTE U POJIM OMOJIOTUM B CUCTEME €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOM KapTUHBI MUDA,
B II03HAHUHU 3aKOHOB MPUPOJIBbI U PELICHUH IPOOJIEM pallMOHaIbHOTO MPUPOOTIOIb30BaHMs, O BKJIa/le POCCUMCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
OuoJIoruu;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKUX 3HAHMN, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroIlue OMOJIOrMYECKUe TEPMUHBI U MOHATUS (KU3Hb, KJETKa,
OpraHu3M, MeTaboIM3M, TOMEOCTa3, CaMOPEryJIsIIHs, CaMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOIOr HUECKUE
teopuH (kierounas treopus T. llIBanna, M. lIneiinena, P. BupxoBa, xpomocomHast Teopust HacinenacTBeHHoctd T. Moprana), yuenus (H. 1. BaBunosa —
0 LIEHTPax MHOrooOpa3us U MPOUCXOXKJCHHS KYJIbTYPHBIX pacTeHHi), 3aKOHBI (€IMHO0Opa3usi MOTOMKOB IEPBOTO MOKOJIEHUS, PACUIETIICHUs, YU CTOTHI
raMeT, He3aBHUCHMOro HacienoBaHus [. MeHzens, TOMOJOrMYECKHMX psJA0B B HacieACTBeHHOW wu3MmeHunBoctd H. M. BaBuiosa), mpuHIMITEI
(KOMIUIEMEHTApHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJIaMU HAy4YHOTO IO3HAHMS, HCIOIb3YEMbIX B OHOJOTHYECKHX HCCIEOBAHUSAX >KUBBIX OOBEKTOB (OINHCAHUE,
U3MepeHue, HabltoIeHne, SKCIIEPUMEHT);

YMEHHE BBIJICIATH CYLIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPHOT U DYKapHOT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM
ymcie OakTepuil, TpUOOB, PaCTeHMI, KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB M CHCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKa, MPOLIECCOB
KHU3HEIEATEIbHOCTH, MPOTEKAIONINX B OpraHU3MaxX pacTeHUH, )KMBOTHBIX M YEJIOBEKa, OMOJIOIMYECKHX IMPOLECCOB: 0OMEHa BeIIecTB (METaboIn3M),
IpeBpalleHUs YHEPruu, OpOKEeHHUs, aBTOTPOPHOTO U TeTepOTPOPHOro TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a, raMeToreHesa,



aMOpHOreHe3a, MOCTIMOPHOHAIBHOTO pa3BUTHS, PAa3MHOXKEHUS, WHIMBHIYaJbHOTO DPAa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aWMOJICHCTBHUS T'€HOB,
reTepo3uca, UCKyCCTBEHHOI0 0TO0Da;

YMEHHUE YCTAHABJIMBATH B3aUMOCBSA3H MEXIY OPTaHOMIAMH KJIETKH W MX (DYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBbIX TKaHEH M MX (QYHKIUSMH,
MEXJy OpraHaMyd M CHCTEMaM{ OPraHOB Y PacTE€HUH, )KUBOTHBIX U YEJIOBEKA U UX (QYHKIMAMHU, MEXKY CUCTEMaMU OPTraHOB M MX (DYHKIMSAMH, MEXKITY
JTarnlaMu OOMEHa BEIIECTB, dTallaMU KJIETOYHOI'O LMKJIA U JKU3HEHHBIX IMKJIOB OPraHU3MOB, 3TalaMM 3MOPHOHAIBLHOIO Pa3BUTHUS, T€HOTUIIOM U
dbenotunom, peHoTHIIOM U (haKTOpaMu Cpeabl OOUTAHMS;

YMEHUE BBIABIIATH OTIMYUTENIbHbIE IIPU3HAKHU J)KUBBIX CUCTEM, B TOM YHCIIE€ PACTEHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHUE UCHOJIb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOIrMUYECKYI0 TEPMUHOJIOIHIO U CUMBOJIMKY JUISl JOKA3aTEJIbCTBA POACTBA OPraHU3MOB
pa3HbIX CUCTEMATHUECKUX IPYIII;

YMEHHUE peliaTh OWOJIOTUYECKUE 33a/1a4H, BBISBISATH MPUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXKIY HCCIEIyeMbIMH OHOJOTMYECKHMMH IpPOIECCaMH U
SBJICHUSIMU, JI€JIaTh BbIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIOTHATH Ja00paTOpHBIE U MPaKTHUECKUe paboThl, COOII0AATh MpaBMiia Mpu padboTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000PYIOBAaHHEM;

YMEHHUE BBIIBHTaTh THIIOTE3bl, IMPOBEPSITh HMX OSKCIEPHUMEHTAILHBIMU CPEICTBAMH, (GOPMYIHPYs IIelb HCCIEJOBAaHUS, aHAIM3UPOBAThH
HOJIy4EeHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI;

yYMEHHUE y4acTBOBaTh B y4e€OHO-HCCIIEI0BATEIbCKONW paboTe Mo OMOJOruM, SKOJIOTUM U MEIUIUHE, TPOBOAMMON Ha 0a3ze LIKOJbHBIX Hay4HBIX
00111eCTB, U MyOJIMYHO MPEICTABIATH MOJTYYEHHBIE PE3YJIbTAThl HA YUEHHUUECKUX KOH(PEPEHIMSIX;

YMEHHUE OLEHMBATh ATUYECKHE AaCIEKThl COBPEMEHHBIX HCCIIEOBAaHMM B 001acTH OMOJOTHMM W MEIUIMHBI (KJIOHUPOBaHHE, MCKYCCTBEHHOE
OILJIO/IOTBOPEHUE, HAIIPABICHHOE U3MEHEHNE F'€HOMa U CO3/1aHNE TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BHIOOP Oyayiiel mpodecCHOHANbHON IeATEIPHOCTH B 00JIacTU OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO35AWCTBA, MUILIEBON NPOMBIIUIEHHOCTH, YINIyOJsATh MO3HABaTENbHbIM MHTEpEC, HAlpaBJIE€HHBIM Ha OCO3HAHHBIM BHIOOD
COOTBETCTBYIOILIEH TMpodeccun U MPOJOJKEHHE OHOJIOTHYECKOro OOpa30BaHMS B OpPraHU3alUsSX CpPEAHEr0 NPOPECCHOHAIBHOIO U  BBICIIETO
o0Opa3oBaHusl.

[TpenmeTtHble pe3ynbTaThl OCBOEHHUs yueOHoro npeamera «buonorus» B 11 knacce 10IKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHU B CHCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa, B TIO3HAHUH 3aKOHOB MPUPOBI U PEUICHUH SKOJIOTHYECKUX MpOoOJIeM YelOoBEeYeCTBa, a TAKXKE B PELICHUH BOMPOCOB PALMOHAIBHOTO
PUPOIONOIB30BaHUs, U B (POPMUPOBAHUY LIEHHOCTHOT'O OTHOLIEHUS K MPUPOJE, OOIIECTBY, YEOBEKY, O BKJIa/le POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH,

YMEHHME BIAJeTh CHUCTEMOM OMOJOTMYECKUX 3HAHMW, KOTOpas BKJIIOYAET OIpeleieHHs] U IMOHUMaHHE CYIIHOCTH OCHOBOIOJIAraroIIuX
OMOJIOTUYECKNX TEPMUHOB U MOHATUHM (BUI, SKOCHCTeMa, Ouocdepa), Ouosornyeckue teopuu (dBomtouroHHas teopus Y. JlapBuHa, cUHTeTHYECKas
Teopus Boironuu), ydenus (A. H. CeseprioBa — o myTsx U HampasieHusix ssomouuu, B.M. BepHaackoro — o 6uocdepe), 3akoHbI (FeHETHYECKOTO
paBHoBecust Jlx. Xapau u B. BaiinGepra, 3apoasimeBoro cxozacrtsa K. M. bopa), mpasuna (Mmunumyma FO. JInOuxa, 5KOJIOTHYECKON HHpaMHIIbI
3HEprum), runotessl (runore3a «mupa PHK» V. I'nnbepra);



YMCHUC BJIaICTh OCHOBHBIMH MCTOJaMH HAYYHOI'O ITO3HAHUA, UCITIOJIb3YyCMbIMHU B 61/IO.IIOI‘I/I‘ICCKI/IX HCCIICAO0OBAHUAX KUBBIX 06’beKTOB 1 DKOCUCTEM
(omucanue, U3MepeHUe, HAOIIICHNE, SKCIIEPUMEHT), CITIOCOOAMH BBISIBIICHUS M OIIEHKH aHTPOTIOTCHHBIX U3MEHEHHI B IPHPOJIC;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPHU3HAKUA: BHJIOB, OWOTEOIICHO30B, JKOCHCTEM U OHOC(hEphl, CTaOWIM3UPYIONIET0, JBIKYIIETO U
Pa3pBIBAIOIIETO €CTECTBEHHOTO 0TOOPA, AJJIONATPUYECKOTO M CUMIATPUIECKOTO BHI000PA30BAHMS, BIMSIHHS JBUKYIIIMX CHJI SBOIOIUN HA T€HO(OH,T
HOMYJISIIIUH, TPUCTIOCOOJIGHHOCTH OPTaHU3MOB K cpejie OOMTaHWMsI, YepeJOBaHUs HAIIPABICHHUI 3BOJIOIMH, KPYTOBOPOTa BEIIECTB M MIOTOKA YHEPTUU B
IKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3M MEXIy IPOLECCAMU SBOJIIOLUM, JBUXKYIIMMU CHIAMH aHTPOIOTEHE3a, KOMIIOHEHTAMHU Pa3JIMYHBIX
9KOCHCTEM U TIPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIIATH OTIIMYUTEIbHBIC NMPH3HAKH KHUBBIX CHCTEM, MPHUCIOCOOJICHHOCTh BUJIOB K cpele oOMTaHMsl, a0MOTUYECKUX U OMOTHYECKHUX
KOMITIOHECHTOB 3KOCUCTEM, B3alMOCBSI3eH OpTraHru3MOB B COO6HICCTB3.X, AHTPOIIOTCHHBIX W3MEHEHUH B DKOCHUCTEMAaX CBOEH MCECTHOCTH,

YMCHHEC UCIOJB30BATh COOTBECTCTBYIOIINEC APTYMCHTHI, 6I/IOHOFI/I‘-IGCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY IOJId JOKAa3aTCJIbCTBA POACTBA OPraHN3MOB
Pa3HbIX CHUCTCMATHYCCKUX TIPYIIl, B3aUMOCBA3HM OpPraHU3MOB U CPCIbl 06I/ITaHI/I$I, CAWHCTBA 4YCJIOBCUCCKUX pac, H€06XOI[I/IMOCTI/I COXpPAaHCHUA
MHOFOO6pa3I/I$[ BUJ0B 1 OKOCUCTEM KaK YCJIIOBHA COCYIICCTBOBAHUWSA ITPUPOALI KU YCJIIOBCUCCTBA,

YMEHHUE pellaTh OWOJIOTHYECKUE 3a/1a4M, BBISBISATH MPUYMHHO-CIICACTBEHHBIC CBSI3U MEXIY HCCICIyeMbIMH OHOJIOTMYCCKHMMHU TPOIIECCAMH U
SIBIICHUSIMU, JIEJIaTh BBIBOJIBI M IPOTHO3bI HA OCHOBAHHH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBITIOJIHATH Ja00paTOPHBIC U MPAKTHYECKUE pabOThI, COOII0IATH MPaBUIIa MPU padboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh HUX OKCIEPUMEHTAIbHBIMU CpPEACTBaAMH, (DOpPMYIUpPYS Ielb UCCIEIOBAHMS, aHAIU3UPOBATH
IMMOJIYYCHHBIC PC3YJIbTAaThl U JACJIaTh BBIBOABI,

YMEHHE y4acTBOBAaTh B Y4COHO-HCCIIEIOBATEIBCKOW paboTe 1Mo OWMOJIOTHHM, SKOJIOTHH U MEIUIMHE, MPOBOJIUMON Ha 0a3e MIKOJBHBIX HAYIHBIX
o0u1ecTB, ¥ MyOJIMYHO MPEACTABIATH NOJYyUYEHHBIE PE3YIbTaThl HA YYEHUUECKUX KOH(PEPEHUHUSX;

YMCHHUEC OLCHHUBATH TMIIOTE3bI U TCOPUU O MHPOHUCXOKIACHUH KU3HU, YCIIOBCKA W YCIOBCYCCKUX pacC, O IMpHUYMHAX, IMOCICACTBUAX U crioco0ax
MpeIOTBpaIeHH s T100aIbHBIX U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymayieil mpodhecCuoHambHOM NEeATENHbHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHH, TPUPOIONOIB30BaHUS,
MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUHU, CETTLCKOTO XO3SICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOJIsITh MMO3HABATEIBHBIA HHTEpPEC,
HANPaBIICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu W MpOAOIKEHHE OMOIOTHYECKOTO0 OOpa3oBaHHs B OPTraHU3AIMSIX CPEIHETO
Mpo(eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl Kourpoabn  IIpakTuHueck

n Bcero o0pa3oBaTe/bHbIe Pecypchl
/ ble padoTel | He padoThI
n

1 buonorusa kak Hayka

2 JKuBble cuCTEMBI M UX HU3y4YEHUE 2

3 buonorus knerku 0.5

4 XHUMHYECKash OpraHu3alus KIETKU 10

5 CrtpoeHue u GyHKIMU KIETKU 2

6 OOMeH BemecTB U NPEeBpaIeHHE YHEPTUHU B KIIETKE

7 Hacnencreennas ungopmarus u peanusaius e€ B KJIETKe 9 0.5

8 JKW3HEHHBIN [IUKIT KJIETKA 6 1

9 Crtpoenue u GyHKIIUNA OPraHU3MOB 17 1.5

10 = Pa3MHOXXEHHE U pa3BUTHE OPraHU3MOB 8 1.5

1 I'enernka — Hayka 0 HacJI€ICTBEHHOCTH U U3MEHYMBOCTHU ) 0.5

OpPraHHU3MOB

12 3aKOHOMEpPHOCTH HACJIECTBEHHOCTHU 10 1

13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1

14 = T'eneruka uenoBeka 3 0.5

15 Cenekiusi OpraHU3MOB 4 1

16 buortexHonorust u cuHTETUYECKAsE OMOJIOTHS 4

17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoanuyecTBo 4acos

Ne JaekTpoHHbIe (HU(pPOBbHIE)
/i HaumeHoBaHue pa3/esioB M TeM IPOrpaMMBbl Beero Kontponbn = IlpakTnueck o6 pAIOBATEILHbIE PECYPChE
ble padoTel | He padoThI
| 3apokJIeHUE U pa3BUTHE IBOJIOLUOHHBIX MPEACTaBICHUIN 4
B Omonoruu
2 MuKpo3BOIIOLMS U €€ PE3YyIbTaThl 14 2
3 Makpo3BOIOLHS U €€ PE3YIbTAThI 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMIie 15 1.5
5 [IpoucxoxaeHre yenoBeKa — aHTPOIOTeHE3 10 1
6 DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX OPTaHU3MOB U 3 0.5
HAJOPTaHU3MEHHBIX CUCTEM C OKpYXKalollel cpenoi
OpranusMmel U cpesa OOUTaHUs 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKoJI0TUs COOOIIECTB. DKOJIOTUYECKUE CUCTEMBI 12 0.5
10 buocdepa — rinobanbHast skocucTema 6
11 UYenosek U OKpyxkarolas cpeaa 6
12 PesepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
MOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC
N KonuyectBo yacos DJIeKTPOHHbBIE
n/  Tema ypoka Kourpoas Ilpakruuec  UUppoBbIE
Bcero HbIEe KHe o0pa3oBarTejibHbIE
! padoTbI padoThbI pecypcnl

bronorns kak KOMIJIeKCHas HayKa M KaK 4aCTb




COBPEMEHHOT0 00IIIecTBa

2 JKuBble cucTeMbl U UX CBOWCTBA

3 YpoBHeBas OpraHu3anus >KUBbIX CUCTEM

4 Hcropus oTkpeITHA U U3ydeHUs KIIeTKU. KnetouHas
Teopus
MeTo1pl MOJICKYJISIPHOM M KJICTOYHOW OMOJIOTHH.

5 [TpakTruueckas padora «M3yueHrne MeTo0B KICTOYHOM 0.5
ouosorun (xpomarorpadusi, snekrpodopes, '
muddepennmanbaoe nenTpudyrupoanue, [11P)»

XUMUYECKUI COCTaB KIETKU
MuHepanbpHble BELIECTBA KIETKH, UX OMOJIOrHYecKas poiib
Opranuyeckue BellecTBa KiIeTku — Oenku. JlabopaTopHas

8 pabota «O6HapyxeHne OETKOB C MOMOIIBIO KaUeCTBEHHBIX 0.5
peaKiuii»

9 CaoiicTBa, Ki1accuukanus 1 GyHKIUN OETKOB

10 Opranuyeckue BelecTBa KJIETKH — YIJIEBObI

11 Oprannyeckue BenIeCTBa KIETKU — JIUIHUIbI
Hyxnennoseie kucnotsl. JIHK u PHK. JIaGoparopnas

12 paborta «VccnenoBanue HyKJI€MHOBBIX KUCIIOT, 0.5
BBIJIEJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB»

13 Crpoenue u pynkuuu ATO. [lpyrue
Hykneosuarpugpocdarer (HTD)

14 CexsennpoBanue [JHK. Meroasl reHomuku,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

16 Tune! knetok. [IpokapuoTnueckas kieTka

17 Ctpoenune sykapruoTHYecKon KieTku. [IpakTiudeckas 0.5
pabota «/3ydeHue CBONCTB KIETOYHOW MEMOpaHBI» '

18 [loBepXHOCTHBIN anmapaT KJIETKH




OnHomMeMOpaHHbIE OpraHOU B! KIeTKU. [IpakTiHueckas

19 pabora «3yyeHue ABMKEHUS IUTOILIa3MbI B 0.5
pPaCTUTEIBHBIX KIETKaX»
[ToyaBTOHOMHBIE OPraHOUIbI KJIETKUA: MUTOXOHJIPHUH,

20 rtactuel. JlabopatopHas pabora «MccnenoBanue 0.5
MJ1a3MOJIN32a U JETUIa3MOJIN3a B PACTUTEIIbHBIX KIETKAX

21 HememOpanHbie OpraHou/ b KJICTKH

22 Crtpoenue u GyHKIHHA sIpa
CpaBHHTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT.

23 JlaGopaTtopHast pabora «M3yueHue cTpoeHus KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMUIISIIIAS ¥ TUCCUMUIISALINS — JBE CTOPOHBI

24 MeTtabonu3ma. Tunsl oOMeHa BemiecTB. JlaboparopHas
pabora «3yueHnne KaTaJIuTUYECKOW aKTUBHOCTH
(dbepMEeHTOB (Ha IpUMEpe aMIJIa3bl WIIA KaTajaa3bl)»
DepMEHTaTUBHBIN XapaKTEP PEAKLIHUMN KIETOYHOTO

)5 metabonu3ma. JlaboparopHas pabota «/3yueHue 0.5
(bepMEHTATUBHOTO pacHICTIICHUS EPOKCUAA BOAOPOIA B '
pPacCTUTENBHBIX U KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpPBI U OENKU-UHTUOUTOPHI

27 ABTOTpOGHBII THIT OOMEHa BEIIECTB

28 DoTocuHTE3

79 XemocuHtes. Jlaboparopras padota «CpaBHeHHE 0.5
MPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3a) '

30 AHa’poOHbIe opraHnu3Mbl. Buasl 6posxkenus. JlabopaTopHas
pabota «CpaBHEHHE MPOIECCOB OPOKCHUS U ABIXaAHUS»

31 AdpoOHBIE OpraHU3MBbL. JTaIbl SHEPTETUIECKOT0 0OMeHa

1 DHeprusi MeMOpPaHHOTO TpajueHTa NpoToHOB. CHHTE3

AT®: pabora nporonHoit AT®-cuHTa3bI




33 Peakuuu MaTpuuHOro CUHTE3a 1

34 Tpanckpunuus — Matpuunbiid cuate3 PHK 1

35 Tpancnsauus u e€ srarnbl 1

36 Koauposanue amunokucnot. Ponb pubocom B GnocunTese !
Oenka

37 Opranuzanus reHomMa y NpoKapuoT U 3YKapruoT 1

38 MoutekynsipHble MEXaHU3MBbI SKCIIPECCUU T'€HOB Y 3YKapUOT 1
Bupycol — BHekIeTOUHBIE ()OPMBI )KU3HH U OOJIUTaTHBIC

39 napa3utsl. [Ipaktuueckas padora «Co3ganue MoaeIu 1 0.5
BHUpYCa»

40 BupycHnble 3a001eBaHus Yel0BeKa, KUBOTHBIX, PACTEHUN 1

41 Hanorexuosioruu B OMOJI0TUN U METUIIUHE 1

42 JKU3HEHHBIN UK KIETKA 1

43 Marpuunsiii cuares JJTHK 1

44 Xpomocomsl. Jlaboparopnast pabota «M3ydeHre xpoMocoM | 0.5
Ha TOTOBBIX MHUKpOIIpEnaparax»

45 Jlenenue KJIETKA — MHUTO3 1
Tuns! knetok. Kapuokunes u nurokunes. Jlaboparopuas

46 paborta «HabmroneHue MuTo3a B KJIeTKaX KOHUMKA 1 0.5
KOpEIIKa JIykKa (Ha TOTOBBIX MUKPOTpEenapaTax)»

47 Perynsiius »KU3HEHHOTO LIUKJIA KJIETOK 1

48 OpraHusM Kak eIMHOE 11eJI0€ 1

49 Txanu pacrenuii. Jlaboparopnas padota «M3y4yenue | 0.5
TKaHel pacTeHui»

50 Tkanu )KUBOTHBIX U yesnoBeka. JlaboparopHas padota 1 0.5
«3y4yeHne TKaHe! KUBOTHBIX» '

51 Opransl. Cuctemsl opranoB. JlaboparopHas pabora 1 0.5
«M3yueHue opraHoB IIBETKOBOTO PACTEHHSI» '

52 Ornopa Tena opraHu3MoB 1




53 JIBuKeHMEe OpraHu3MoOB 1
54 [Iutanue opraHu3mMoB 1
55 [TuTanue MO3BOHOYHBIX )KMUBOTHBIX. [IuiieBapuTensHas |
CUCTEeMa YeJIoBeKa
56 JIpIxaHue opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1
58 TpaHcnopT BeUIECTB y OPraHU3MOB 1
59 KpoBeHocHas cucrema mo3BOHOYHBIX )KMBOTHBIX U |
YyeloBeKa
60 Brinenenue y opranusmMoB 1
61 3amura y OpraHu3MOB 1
62 NMMyHHas cucTeMa yenoBeKa 1
63 PaznpaxxumocTs 1 perynsiuus y OpraHu3MoB 1
64 ['ymopanbHast perynsiusi 1 SHAOKPUHHAS cUCcTeMa |
JKUBOTHBIX U YEIIOBEKa
65 @®opMBbl pa3MHOKEHUSI OPraHU3MOB 1
66 [TonoBoe pazMHOKEHUE 1
67 Meiio3 1
["amerorenes. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK.
68 JlaboparopHas paboTa «3ydeHne CTpOeHHs MOTOBBIX 1 0.5
KJIETOK Ha TOTOBBIX MHKpOIIpEnapaTax»
69 NunuBuayanbHOE pa3BUTHUE OPraHU3MOB — OHTOTEHE3 1
70 3akiagKka OpraHoB U TKaHEH U3 3apO/IbIIIEBbIX JIUCTKOB 1
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas pabora
71 «BbIsBIIEHNE IPU3HAKOB CXOJICTBA 3apOBIIIEHN 1 0.5
MO3BOHOYHBIX JKUBOTHBIX)
PasmHOxeHue U pa3BuTHe pacTeHuil. JlaboparopHas
72 pabota «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIIUX 1 0.5

pacTeHun»




73 Hcropus cTaHOBIICHMS U pa3BUTUS FEHETUKH KaK HAyKU 1
OcHoOBHBIE IOHATHSA U CUMBOJIBI TeHeTUKH. JlabopaTopHas

74 pabota «J/Ipo3odmia kak 00bEKT FreHETHUECKUX 1 0.5
UCCIIEIOBAHUI
3aKOHOMEPHOCTU HACIEAOBAHUS IPU3HAKOB.

75 Monorubpunnoe ckpeuBanue. [Ipaktnueckas pabora | 0.5
"H3yueHne pe3ynbTaToB MOHOTHOPUHOTO CKPEIIMBAHUS Y '
npo3ohuis”

76 [{uTonmornyeckue OCHOBBI MOHOTHOPUAHOTO CKPEIIMBAHUS 1

77 AHnanusupyroiiee ckpeuiuBanue. Hernomnnoe |
JOMUHHUPOBaHUE
Jurubpunnoe ckpenuBanue. [Ipaktuueckas pabora

78 «M3yueHune pe3ynbTaToB AUTUOPUIHOTO CKPEIIUBAHUS Y 1 0.5
TPO30(HITBI»

79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO CKPEUTUBAHUS 1

80 ClieruieHHOe HaCJeI0BaHHE MPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka mona 1

83 ['eHoTHI KaK LETTOCTHAS cCUCTEMA 1

24 ['eneTndecknii KOHTPOJIb PaA3BUTHS PACTEHUM, )KUBOTHBIX U |
YyeJioBeKa

85 M3MeHYnBOCTh IPU3HAKOB. BUAbI N3MEHUMBOCTH 1

86 MonudukamonHas U3MEHYHBOCTh 1
BapuanvoHHbIN psa U BapHALIMOHHAS KPUBAs.

g7 JlaGopaTtopHas pabota «MccnenoBanre 3aKOHOMEPHOCTEH 1 0.5
MoauuKaIMoOHHON n3MeHuUnBocTU. [locTpoeHue '
BApHALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW»

28 I'enotunuyeckas n3meHunBocTh. KoMOMHAaTHBHAS 1

NU3MCEHYNBOCTH




MyTranuoHHast U3MeHYMBOCTb. [IpakTnyeckas padora

89 1 0.5
«Mytanuu y 1po30Quiibl (Ha TOTOBBIX MUKpOIMpEnaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIecca. DNMUTCHETHKA |
Y SIIUTCHOMMKA

01 I'enetuka yenoBeka. [IpakTuyeckas pabora «CocraBieHue | 0.5
U aHaJIu3 POJIOCIOBHOM»

92 MeTo1bl METUIIMHCKOM T€HETUKHU 1

93 3HaueHUe MEIUIIMHCKON T'eHETUKHU B MPEJOTBPAIICHUN U |

JICYCHUH TEeHETUYECKUX 3a00I€BaHU YeIOBEKa
OcHoBHble oHATUA cenekiun. JlaboparopHas padota

94 «3y4yeHune copToB KyJIbTYpPHBIX PACTEHUN U IOPOL 1 0.5
JIOMAIITHUX KUBOTHBIX)

MeTtobl ceneKImoHHOM paboThl. JlaboparopHas pabora

95 . 1 0.5
«V3y4yeHne MeTo/10B CeNeKIMH PacTeHHUI»
96 JloCTIOKEHMSI CeNEeKIIMN PACTCHUN M JKUBOTHBIX. |
[IpakTuueckas pabora «IIpuBruBKa pacTeHHI»
97 CoxpaHeHue, n3yueHHe U UCIOJIb30BaHNE FeHETHUYECKUX |
pecypcoB
BbrotexHonorus Kak Hayka ¥ OTpacyib MPOM3BOJICTBA.
98 [IpakTuueckas pabora «M3yueHre oObeKTOB 1 0.5
OMOTEXHOJIOTHM»
99 OcHoOBHbIE HaNpaBJIEHUS] CHHTETUYECKOW OMOJI0TUI 1
100 XpOMOCOMHas U TE€HHasl NHKXEHEPUs 1
101 MenuuuHckre OMOTEXHOJIOTHHI 1
102 PesepBHbIi ypOK. HOBT(jpeHI/Ie, 00o0meHme, |
cucTeMaTH3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13.5
11 KJIACC

Ne Tema ypoka KounyecTBo yacoB DJIeKTPOHHbIE




n/ Kontpoas IIpakTtuyec  nmdpposbie
1| Bcero HbIe KHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
OpommonnonHas teopus Y. Jlapsuna 1
2 JBrokyiue cuiibl 3BOIIOIMK BUAOB 110 Y. JlapBuny 1
3 Bops0a 3a cymecTBoBaHNEe, ECTECTBEHHBIHN U !
HCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU 1
5 OTanbl 3BOJIIOLMOHHOTO MPOLEcca: MUKPOIBOIIOLHUS U |
MaKpO3BOJIIOLUSA
6 [Honynsus — sneMeHTapHas €AMHULIA YBOJIIOLIUN 1
3akoH reHernueckoro papHosecus J[x. Xapau, B.
7 Baitn6epra. Jlaboparopnas padora «BwisiBiaecHHE 1 0.5
M3MEHYUBOCTH y 0COOEH OJTHOTO BUIa»
8 OneMeHTapHble (aKTOPBI IBOTIOIMU 1
DddexT ocHoBaremns. DPdekT OyTHIIIOUHOTO TOPIIBIIIKA 1
10 Murpauuu. M3osmmn nonyssiuii: reorpaguueckas, |
Ouonoruveckas
1 EctecTBeHHbII 0TOOP — HanpasisoIMi GpakTop |
HBOJIIOLIUN
12 [TonoBoit oT60p 1
[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3ysibTaT
13 MHUKposBostonu. JlaboparopHas pabota «M3ydyenue 1 0.5
apoMop(O30B ¥ UINO0AAANTAIMNA Yy PACTEHUN U )KUBOTHBIX»
[Tpumeps! npucnocoOaeHN Y OpraHu3MOB:
14 Mophonoruueckue, Gu3noIoruyecKkue, OnOXUMHUYECKHE, 1 0.5

noseneHueckue. Jlaboparopras padota «lIpucnocodnenus

OpTraHnu3MOB U UX OTHOCHUTCJIbHAA I_ICJICCOO6pa3HOCTL»




Bupn, ero kpurepuu u crpykrypa. Jlaboparopnas pabota

15 1 0.5
«CpaBHEHME BUAOB 110 MOP(POIOrHUECKOMY KPUTEPUIO»

16 Crpykrypa Buza 1

17 BunoobpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIIUN 1

18 CBs13b MUKPO3BOJIIOLUH U SIIUAEMHOIOT MU 1

19 Makposposmtonust. [laneonTonornueckue MeTo bl |
U3y4EHHsI SBOJIIOLIUU

20 Bbuoreorpadudeckne MeTOIbl H3y4E€HUS IBOTIOIHN 1

)1 OMOPHOJIOTHUECKUE U CPABHUTEIIbHO-MOP(HOIOTHUECKUE |
METO/Ibl U3YUYEHHSI IBOTIOLUN

” MonekynsipHO-reHeTHYeCKH1e, OMOXUMHUYECKUE U |
MaTeMaTHYECKUE METO/Ibl U3YUEHHsI SBOJIIOLIUU

23 OO0m1re 3aKOHOMEPHOCTH 3BOJTIOLIHI 1

24 AnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB |
IBOJIIOLINH

25 HayuHble runoressl IpoUCX0XkKICHUS KU3HU Ha 3emiie 1

26 JloHay4yHbI€ NIPEICTABICHUS O 3apOKICHUH KU3HU 1

27 OCHOBHBIE 3Tanbl HEOPraHUYECKOW FBOTIOLUN 1

28 ['unoressl 3apoxaeHNs KUZHU 1
Hcropus 3emin u Metonsl e€ uzydenus. JlaboparopHas

29 pabota «/3ydyeHue u onvcaHue UCKOMAeMbIX OCTaTKOB 1 0.5
JPEBHUX OPraHU3MOB)

30 HavanbHble 3Tanbl OpraHM4ecKou 3BOIOLHNH 1

31 OBOIIOLUS DYKAPUOT 1
OcCHOBHBIE 3TaIlbl 3BOJIOLUU PACTUTEIILHOTO MUDA.

32 [IpakTuueckas padora «M3yuenue ocooeHHOCTEN 1 0.5
CTPOEHUS paCTEHUI Pa3HbIX OTAEIOB)

33 OCHOBHBIE 3TaIlbl 3BOJIIOLUH )KUBOTHOTO MHUpa 1

34 OBoumonus )XUBOTHBIX. [IpakTiueckas pabota «3ydenue 1 0.5




O0COOCHHOCTEH CTPOCHUS TO3BOHOYHBIX )KUBOTHBIX)

35 PazButue xu3HU Ha 3eMJie IO 3paM U epuogam 1

36 MaccoBble BBIMUPAHUS — 3KOJIOTHYECKHE KPU3UCHI |
HPOILLIOTro

37 CoBpeMeHHBIH 9KOIOTUYECKHI KPU3HUC, €r0 OCOOCHHOCTH 1

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro npouuioro 1

39 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB 1

40 AHTpONOJIOTUSI — HayKa O YEJIOBEKE 1

41 PazButne npeacraBiaeHui 0 MPOUCXOKICHUH YEIIOBEKA 1
MecTo yenoBeka B CUCTEME OPTaHUYECKOro MUPA.

4 JlaboparopHnas pabota «3ydueHue ocobeHHOCTEM | 0.5
CTPOCHHUS CKEJIeTa YEJIOBEKA, CBSI3aHHBIX C
PSIMOXOKICHUEM)

43 JIBrKyI1IME CUITBI aHTPOIIOTEHE3a 1

44 CooTHo1ieHre OMOJOTUYECKUX U COLMAIBbHBIX (DPAKTOPOB B |
aHTpPOIIOTEHE3e

45 OcHOBHBIE CTaIUN aHTPOIIOT€HE3A 1

46 ITaneoreHeTrka v najJeoreHOMMKa 1

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 1

43 Yenoseueckue pacskl. [Ipaktudeckas padora «3yuenue | 0.5
9KOJIOTMYECKHX aJlallTalliil YeI0BEeKay

49 MexaucuuInImHapHble METOAbI aHTPOIIOJIOTUN 1

50 3apoKAEHUE U Pa3BUTUE DKOJIOTUU 1

51 Mertoast skonoruu. JlabopatopHas pabora «M3yueHue 1 0.5
METO/IOB 3KOJIOTUYECKHX HCCIIEJOBAHUI»

52 3HauEHUE SKOJOTNYECKUX 3HAHUMN JJIs YeJIOBEKA 1

53 Oxonorudeckue GpakTopsl 1

54 Abuotnueckue ¢pakTopbl. CBET KaK HKOJIOTMUECKUN 1 0.5




dakrop. JlabopaTopHas pabora «BrisBieHue
HPUCIIOCOOJICHUIT OPraHU3MOB K BIUSIHUIO CBETa»

AbGuotnueckue dakropsl. Temmneparypa Kak
sKkosiornueckuii ¢pakrop. JlaboparopHas padora

55 - 1 0.5
«BrIsBIIeHHE TIPUCTTOCOOJICHN OPTaHU3MOB K BITHSTHHEO
TEMIIEPATYPHI»
AbGuotnueckue GpakTopbl. BIaXHOCTh KaK KOJIOTHICCKHIA
56 daxrop. JlabopaTopHas pabota « AHATOMHUYECKHE 1 0.5
0COOEHHOCTH PACTEHHI U3 PA3HBIX MECT OOUTAHHSI
57 Cpenpl oOuTaHUs OPraHU3MOB 1
58 buonoruueckue puTMbl 1
59 Kvznennsle popmMbl OPraHU3MOB 1
60 buotnyeckue pakTops 1
61 3HaueHne OMOTHUYECKUX B3aUMOIECHCTBUI ISt |
CyIIIECTBOBaHUSI OPraHU3MOB B Cpejie OOUTaHUs
62 DKONOTUYECKHE XapaKTePUCTUKHU TOMYIISALNUN 1
63 OCHOBHBIE TIOKA3aTeNN MOMYJISIUN; YUCICHHOCTD, |
MJIOTHOCTh, BO3PACTHAS U TIOJIOBAsI CTPYKTYypa
64 OcHOBHBIE TTOKA3aTENN MOMYJISIIIHK: POKIAEMOCTb, |
MPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAIIUU
65 DKkojoruyeckasi CTpyKTypa MOnyJsuu 1
66 JlnHaMuKa NOMYISAUU U €€ peryiisanus 1
67 KpuBsie pocta yricnenHocTH nomynsiiinu. Kpusbie |
BBDKUBAHUS
68 Dxoyioruueckast Huma Buaa. Jlaboparopuas padota 1 0.5
«IIpucnocobseHust ceMsiH pacTeHHI K pacCeIeHNI0» '
69 Bun xak cucrema nonysiuuii 1
70 3aKOHOMEPHOCTH TTOBEJCHUS U MUTPAINI JKHBOTHBIX 1
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1




72 OKxocucrema Kak OTKpbITasi cUcTeMa 1
73 KpyroBopot BeniecTs 1 NOTOK SHEPTUHU B SKOCUCTEME 1
74 OCHOBHBIE TIOKA3aTeNIN SKOCUCTEMBI 1
75 DKOJIOTMYECKUE MUPAMUJIbI 1
76 N3meHeHus cooOIeCTB — CYKIIECCUH 1
77 [Ipupoanble 3x0cHCcTEMBL. DKOCUCTEMBI 03€P U PEK. |
DKocHCTEMBI MOPEN U OKEAHOB
73 [TpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI TYHP, JIECOB, |
CTere, MyCThIHb
79 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1
20 Ypboskocucremsl. [Ipaktudeckas padora «3yueHue u | 0.5
ONHCaHUEe YPOOIKOCUCTEMBI '
g1 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX |
B3aMMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAX
MexaHn3MBbl BO3IEUCTBUSA 3arpsI3HEHUM pa3HbIX TUIIOB Ha
82 cyOOpraHM3MEHHOM, OPTraHU3MEHHOM, TIOMYJIILIUOHHOM U 1
9KOCHCTEMHOM YPOBHSX
83 buocdepa — oOuiennianerapHas 00004ka 3eMiIu 1
84 VYuenne B. U. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1
86 KpyroBopoThI BeliecTB U OMOre€OXUMHUECKUE ITUKIIBI 1
87 3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH 1
88 YcroitunBocTs 61ochepsl 1
89 DKOJIOTMYECKUE KPU3HCHI U UX IPUYUHBI 1
90 BosneiictBue uenoBeka Ha 6nochepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN 1 1
KUBOTHBIA MHP
92 OxpanHa npupoab! 1




93 OCHOBHBIE IPUHIIUTIBI YCTOWYUBOTO PA3BUTHUS 1
YeJI0BEYEeCTBA U MIPUPOJIbI

94 PanmonanbHOE PUPO/IOIONIE30BAaHUE U COXPAHEHUE !
OMOJIOTHYECKOT0 pa3Ho0Opasus 3emMiin

95 O6061enue o TeMe «MUKPOIBOIIOLUS U €€ Pe3yTbTaThD» 1

96 O606menne o Teme «MaKpOIBOJIOIUS U €€ Pe3yabTaThl» 1

97 O606mmenue o teme «IIpoucxoxaeHue u pa3BUTUE KU3HU |
Ha 3emiie»

08 O606mmenue o teme «IIpoucxoxaeHne yenoBeka — |
AHTPOIIOTEHE3)»

99 O06o6mIeHne o TeMe «IKOJIOTHS — HayKa O |
B3aMMOOTHOIICHHSIX OPTAHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U Cpesia OOUTAHKS 1

101 O6006mieHne 10 TeMe «DKOJIOTHS BHIOB U OIS 1

102 O6o061enne o Teme «buocdepa — rmodanbHas !
HKOCHCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O IPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHE
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