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NOACHUTEJ/IBHAS 3AIMNCKA

IIporpamma no ydedbHomy npenmery "buonorus” (nanee - Ouosiorusi) Ha ypoBHe cpenHero obiiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
DenepanbHoro 3akoHa or 29.12.2012 Ne 273-P3 «O06 obpazosanuu B Poccuiickoii @enepaunn», PI'OC COO, Konuenuuu npenoaapanus yuedHOro
npeameTa «bUoIOrus» U OCHOBHBIX MONOXKEHUI (heaepanbHOi paboueit mporpaMMbl BOCITUTAHHUS.

Yuebusbiii npeamer «buonorusy yrinyonénnoro yposHs usydenus (10-11 kmaccel) siBiseTcss OQHUM U3 KOMIIOHEHTOB MpPEAMETHOH obmactu
«EcrecTBenHo-HayuHbie npeamerby. CornacHo nonoxkeHusm @I'OC COO npodunbHbie yueOHbIe NMpeaMeThl, u3ydyaeMbie Ha yriyOJIEeHHOM YpOBHeE,
SABJISIOTCS criocoboM nuddeperimaimu odydyeHuss Ha ypoBHe cpeaHero odiiero oOpa3oBaHHsl M MPU3BaHbI OOECNEYUTh NMPEeMCTBEHHOCTb MEKIY
OCHOBHBIM 00IMM, CpeAHUM OOLINM, CpeIHUM NPOECCHOHANBHBIM U BLICIINM 0Opa3oBaHneM. B TO ke BpeMsi kaxaplil U3 3TUX yueOHBIX MPEeIMETOB
NOJDKeH ObITh OPUEHTUPOBAH HA MPHOPUTETHOE pelieHne 00pa30BaTeIbHbIX, BOCIIUTATENbHBIX H PA3BUBAIOIINX 3a/1a4, CBA3aHHBIX ¢ IpodopueHTauueit
0o0y4arImuxcsi ¥ CTHMYJMPOBAaHMEM MHTEpeca K KOHKPETHOH OoOJNacTH Hay4yHOro 3HaHHs, CBS3aHHOrO C OHOJIOrHed, MeNULMHON, 3KOJIOrHei,
MCUXOJIOrUEl, CIIOPTOM UJIH BOEHHBIM JIEJIOM.

[Tporpamma no yuebnomy mnpeamery "buosorns" maér npencrasneHue o Lenau W 3amadax usydeHus yueOnoro mpeamera «buonorus» Ha
yrinyOnéHHOM ypoOBHe, ompenensier o0s3aTenbHOe (MHBAPHAHTHOE) TPEOMETHOe CONepiKaHHe, ero CTPYKTYPHUPOBAHME MO pasdenaM U TeMawm,
pacnpenienieHle o KjaccaMm, peKOMEHAYET IMOC/Ie0BaTebHOCTh U3yYeHUsl Y4eOHOro MaTepHasia ¢ y4€ToOM MEKIPEAMETHbIX U BHYTPHUIIPEAMETHBIX
cBsi3eid, JIOrMKH y4eOHOro npoliecca, BO3pacTHbIX ocobeHHocTeil oOyqarouuxcs. B nporpamme no 6uosorun peanusoBaH NPUHLKI MPEEMCTBEHHOCTH C
u3ydeHrueM OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero odOpa3oBanus, Onarogaps uemMy MpOCMATPUBAETCS HAMPABJICHHOCTb HA MOCIEAYIOIIee Pa3BUTHE
OMOIOrHYeCKUX 3HAHUI, OPUEHTUPOBAHHBIX HA (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, IKOJOTHYECKOTO MBILIJICHUS, IPEACTaBICHH
0 3/10poBOM 00pa3e KM3HHU, Ha BOCIIUTaHUE OEepPeKHOro OTHOLIEHHs K OKpYJKaroLiel MpuposHoii cpene. B nporpamme 1o OHOIOrUM Takke rnokasaHbl
BO3MOJKHOCTH yueOHoro npenmera «buonorus» B peamusauuu tpedoanuit ®I'OC COO k muaHUpyeMbIM JMYHOCTHBIM, METANpeIMETHbIM H
MPEeIMETHBIM pe3yabTaTaM OO0y4eHus U B (JOPMHUPOBAHHM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEJBHON NEATEIBHOCTH OOYHaIOIMXCHA MO OCBOEHHIO
copeprkanus OMOIOrH4eckoro 00pa3oBaHUs Ha YPOBHE CpeiHero o01mero 00pasoBaHus.

YueOnblii npeamer «buonorus» Ha ypoBHe cpeaHero odluero odpasopanus 3asepiuaer Ouonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH
Ha paciuupeHue u yriyoseHne 3HaHuii 00yqaroluxcsi 0 JKMBOH MPHUPOJIe, OCHOBAX MOJEKYJISIPHON U KieTouHoil Guosoruu, smOpuonoruu u Guoaoruu
pa3BUTHA, FTEHETUKH, CeNeKLIH, OHOTEXHOIOTHH, BOIIOLMOHHOTO Y4EHHS U DKOJIOTHH.

H3zyuenune yveOHOro mnpeamera «buosorusi» Ha yriyOJeHHOM YPOBHE OPHMEHTHPOBAHO HA IOJArOTOBKY OOYYAarOIMXCS K MOCIENYIOLIEMY
nosiydeHuto Ouosornueckoro o0pasoBaHus B By3axX M OpraHU3aLMsiX CpeiHero npodeccronaibHoro odpasosanus. OCHOBY €ro conepskaHHs COCTaBIsIeT
cucreMa OMONIOTMYECKUX 3HAHUH, MOJYYEHHBIX MPH U3Y4EHHH OOYHaKIIMMHCS COOTBETCTBYIOLIMX CHCTEMATHYECKHUX pa3fesioB OHOJIOrHH Ha YPOBHE
OCHOBHOrO o0mero obpasosanus, B 10-11 kmaccax 3Tu 3HaHMS MONYHAIOT pa3BuTHE. Tak, pacmMpeHbl W yrayOneHb! OMOJIOrMYeCKHe 3HAHUS O
pacTeHusIX, JKUBOTHBIX, rpudax, OakTepusix, OpraHu3Me yesioBeka, OOLIMX 3aKOHOMEPHOCTSX JKM3HH, JOMOJIHUTENbHO BKJIKOYEHbI OHOJIOrHYecKue
CBEJIEHUS! MPHUKJIAHOIO U NMTOUCKOBOIO XapaKkTepa, KOTOPbIe MOYKHO MCIIONIb30BaTh KAK OPUEHTHPBI LIS Moceayroiero spidopa npodeccun. BoamorkHa



TaKke MHTerpauusi OMOJOrMYecKuX 3HAHWN C COOTBETCTBYIOLIMMU 3HAHUSMH, TMOJYYEHHbIMU OOYYarOLIMMHUCS TNPU H3YYEHUH (GU3MKH, XUMUH,
reorpaguu ¥ MaTEeMaTHKU.

CtpyxTypa nporpaMmmel o yaedbHomy npeamety "buonorus” oTpaxaer CHCTEMHO-YPOBHEBBIH 1 3BOTIOLIMOHHBIH MOAXO/bI K H3YHEHHIO OMOIOrHN.
CoriacHO UM, M3y4arOTCs CBOICTBA U 3aKOHOMEPHOCTHU, XapaKTEPHbIE /IS JKUBBIX CUCTEM PAa3HOIo YPOBHS OPraHU3alliH, 3BOJIOLMHU OPraHUYeCcKOro
MUpa Ha 3emiie, COXpaHeHHs OMoIornyeckoro pazHoodpasus miuanersl. Tak, B 10 knacce M3y4aroTCsi OCHOBbI MOJIEKYJIIPHOM M K€ TOUHOM Ouosnoruu,
yMOpHoorun 1 OHONOrMy Pa3BUTHSL, TEHETUKH U CeNEeKIUU, OMOTEXHONIOTMY U CUHTETUYECKOH OMOJIOTHH, AKTYAJIU3UPYIOTCS 3HAHUS 00YyHa0 X Cs 1O
OoTaHuKe, 300/10THH, aHATOMHH, (pusHoNOrnN Yenoseka. B 11 knacce n3ydaroTcs 9BOMOLIMOHHOE YHE€HHEe, OCHOBBI 9KOJIOTHH H y4eHHe o Onocdepe.

YueOuplii npeamer «buonorus» npuzpaH o0ecrnedyuTh 0OCBOEHNE 00yYaroIUMICs OMOIOrHYECKUX TEOPHIi M 3aKOHOB, Uiel, MPUHLIMIIOB U MPaBUJI,
Jie’KalluX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAy4YHOI KapTHHbI MUPA, 3HAHUI O CTPOEHUH, MHOrooOpasuu U 0COOEHHOCTSX KJIETKH, OpraHu3ma,
nonyJisALuH, OHOLEHO3a, YIKOCHCTEMBI, O BBIJAIOLINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIENOBAHMAX B OMONOTHMH, MPHUKIAAHBIX ACMEKTaX
Ouosnorndyeckux 3HaHuil. [{na pa3ssuTtus u noamep:kaHust MHTEpeca odydaomumxcs K OHONOruM HapsAAy CO 3HAYUTENbHBIM 00BEMOM TEOPETHUYECKOrO
MaTepuala B COIEP’AHWU MPOrpaMMbl 1Mo OMOJNOrMU MPEAyCMOTPEHO 3HAKOMCTBO C MCTOPMEH CTAHOBIIGHMS M PasBUTHs TOW MM WHOH oOnacTu
Ouosorum, BKJIaZ0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHHE Ba)KHEHIINX OMOIOrHYeCKUX U 3KOJOrMUYECKUX podieM.

Llens wm3yuenus yueOHoro mnpeamera «buonorus» Ha yrayOaéHHOM YpPOBHE — OBJafeHHe OOYYAIOLIMMHUCS 3HAHUSIMH O CTPYKTYPHO-
(yHKLIMOHAIBHOI OpraHM3alMK JKMBBIX CHCTEM PAa3HOTO paHra ¥ NMpuoOpeTeHHe yMEHHil HCMOMb30BaTh 3TH 3HAHMA B (OPMUPOBAHUHN MHTEpeca K
ornpeeni€éHHoN obnactu NMpopecCHOHaNbHONW AESTEeNbHOCTH, CBA3aHHOW ¢ Ouonoruei, wiu K BpIOOpPY yueOHOro 3aBeleHMs Ul MPOJOJIKEHUS
Ouosiornveckoro odpaszoBaHusl.

JlocTixkenue nenn usyueHust yuedHoro npeamera «buonorusi» Ha yrinyOnéHHOM ypoBHE 00€CTIeIMBAETCS PeLIeHIEeM CIeayOIHX 3a0a4:

OCBOeHHE OOYYaIOIMMHCS CHCTEMbl OHOJOTHYECKHX 3HAHMH: 00 OCHOBHBIX OMONIOTHYECKMX TEOPHSX, KOHLEMLMAX, THIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX M TPaBUIIaX, COCTABJSIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYH KapTUHY MHpPA; O CTPOEHHH, MHOroodpasuu 1 OCOOEHHOCTSIX
Ouosoruyeckux cucrem (KJeTka, OpraHu3Mm, Monysius, Buj, OuoreoneHos, Ouocdepa); 0 BbIAAOLUIMXCS OTKPBITHSAX U COBPEMEHHBIX HCCIIEIOBAaHUSX B
OnoJtoruum;

O3HAKOMJICHUE OOYHaIOLUINXCsl C METOAAMH MO3HAHUS JKUBOI MPUPOBL: UCCIEA0BATEIbCKUMH METOAAMU OMONOrHYECKUX HAYK (MONEKYJISPHOIT U
KJIETOYHOW Ouosiornu, SMOpUONOruM U OMOJIOTMM Pa3BUTUS, TEHETUKU U CENIeKLMHU, OMOTEXHONOrMH U CUHTETUYECKOH OMOJIOruH, MajeoHTOJIOTHH,
3KOJIOTMH); METOJIaMHM CaMOCTOSITENIbHOrO TMpOBe/eHHUss OMOJOrMYecKUX HcciezoBaHuii B jabopaTtopuu ¥ B npupoje (HabnroneHue, U3MepeHHe,
9KCMNEPHUMEHT, MOACINPOBAHHE),

oBJiaJieHue OOYHAaIOLMMUCH YMEHHMSMHU: CAMOCTOSTENIbHO HaXOAWTh, AHAJW3UPOBATH M WCIOJNB30BaTh OMOJIOrMYECKYI0 WH(POPMALNIO,
M0JIb30BaTHCS OMONOrMYECKOH TEPMUHOJIOIHMEI 1 CUMBOJIMKOI, YCTaHABIMBATb CBSI3b MEKJly pa3BUTHEM OMOJIOrMH U COLIMAIbHO-3KOHOMUYECKUMH U
9KOJIOTHYECKUMH MPOOIeMaMH 4eIOBEYeCTBA; OLEHHUBATh TMOCIEACTBHS CBOEH AEATENbHOCTH MO OTHOLIGHHIO K OKPY)KAoLIeH MPUPOAHOI cpene,
COOCTBEHHOMY 310POBBIO M 3I0POBBIO OKPYIKAIOLIHX JII0AEH; 000CHOBBIBATE U COOMIONATH MepPbI PO MIAKTHKH HH(PEKIIMOHHBIX 3a00/1eBaHUH, TPaBUIIA
MoBeJIeHUsl B Tpupose u odecneueHust 6€30MaCHOCTH COOCTBEHHOM JKM3HENEATENIbHOCTH B YPE3BbIYANHbIX CHTYALMSIX MPUPOIHOrO U TEXHOI€HHOIrO
XapaKTepa, XapakTepu30BaTh COBPEMEHHbIE Hay4Hble OTKPbITUS B 00nacTn Ouonoruu;



pazBuTHe Yy OOYYarOLIMXCSl MHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIMOCOOHOCTEN B MpolLecce 3HAKOMCTBA C BbIIAMOIIMMHCSH OTKPBITUSIMU U
COBPEMEHHBIMH HCCJICZIOBAHHAMU B OHOJIOTHM, pEIaeMbIMH €10 MpodJeMaMH, METOAOJOrHeH OHOMOrHYEeCKOrO MCCIEN0BAaHHUs, TMPOBENCHHS
HKCTIEPUMEHTAIBHBIX UCCIEIOBAHMIH, peleHns OMOJOrHYeCKUX 3a1a4, MOAETHPOBaHUs OHONMOrNuecKHX 00BEKTOB U MPOLIECCOB;

BOCIUTAHUE y O0YYarOLIMXCsl LIEHHOCTHOIO OTHOIIEHHs K JKHBOI MPUPOJIE B LIEJIOM U K OTAEIbHBIM €€ 00beKTaM U siBJIeHUsIM; (opMHUpOBaHHe
3KOJIOrMYECKOM, N’eHETHUYECKOI rpaMOTHOCTH, 001Iell KyJIbTYPbI MOBEEHUs B IPUPOIE; HHTErPallii €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuobpereHne 00y4aOUIMMACT KOMIETEHTHOCTH B PALIMOHAIBHOM MPHPOIONOAL30BaHUH (COOIIOIeHHNE NPABIIT OBEIEHHS B TPUPOE, OXPAHBI
BHIOB, 9KOCHCTEM, Oruocdepsr), COXpaHEHHH COOCTBEHHOrO 310POBbs H 310POBbs OKPYKAIOLIHNX o Ael (codmoaenns Mep npodunaktiku 3abonesaHuii,
obecnieueHne O6€30MaCHOCTH KU3HEAEATENBbHOCTU B UPE3BbIYAMHBIX CUTYALMUsAX MPUPOJAHOIO M TEXHOIEHHOIO XapakTepa) Ha OCHOBE WCIOJIb30BaHUs
OMOJIOrHYeCKUX 3HAHUI 1 YMEHUI B MOBCEHEBHOMN JKU3HU,

CO3aHUe YCJIOBHII i OCO3HAHHOTO BbIOOpa OOY4AIOLIMMHCS WHIMBUAYATbHOH OOpa30BaTENbHON TPAEKTOPHUH, CIOCOOCTBYIOIIEH
nocneayomeMy npodeccnoHasbHOMy CaMOONPEAETIEeHHIO, B COOTBETCTBHU C MHIMBUIYAIbHBIMH MHTEPECAMU U MOTPEOHOCTSIMH PEruoHa.

. OOGuiee 4KCIO YacoB, OTBENEHHBIX HA M3y4eHHe OHONOrMH Ha yriyOleHHOM YpOBHE cpeiHero odiero obpasosanus, cocrapiser 204 yaca: B 10
knacce — 102 vaca (3 1aca B Heemo), B 11 kimacce — 102 waca (3 1aca B Heneno).

Ot6op opranuzauMoHHbIX (OPM, METOAOB H CPEACTB OOy4deHHs] OMOJIOTMH OCYIIECTBJIAETCS C Y4YETOM Creuu(uKd ero COAep:KaHus U
HAIMpPaBIEHHOCTH HA MPOAOIKEHHE OMOIOrHIecKoro oOpa3oBaHus B OPraHU3aLUAX CpeaHero npoeCCHOHAIBHOTO U BhICLIEro 00pa3oBaHHs.

OGsi3aTesbHBIM yCIIOBUEM NpH 00yueHun Ouonorun Ha yriyOJI€HHOM ypOBHE sIBJISieTCsi IPOBeAeHNe 1abopaTOpHBIX U MPpakTHYeCKuX padboT. Takxke
y4acTtue OOy4aroLIMXCsi B BBINOJHEHHU MMPOEKTHBIX M y4eOHO-MCCNeI0BaTeNbCKUX PaboT, TeMaTHKa KOTOPbIX OMpEAeNsercs YYUTeJIeM Ha OCHOBE
MMEIOIINXCS MaTePHATbHO-TEXHUUECKHX PECypPCOB U MECTHBIX MPUPOAHBIX YCIOBHIL.

COAEP)KAHHUE OBYUYEHUA

10 KJIACC
CopneprkaHue nMporpaMmbl, BbIIENIEHHOE KYPC60M, HE BXOAUT B MIPOBEPKY rocy1apcTBeHHOI urorosoii arrecrauun (I'HMA).

Tema 1. Buosorust Kak HayKa

CoBpemenHast Ouonorus — KOMIIeKcHas Hayka. Kparkas ucropusi pazsurusi buonoruu. buonornyeckue Hayku W u3yyaemble UMH NPOOIEMBI.
dyHaaMeHTaabHbIe, MPHKJIAAHBIE H TOUCKOBbIE HAYYHBIE HCCIIEA0BAHUS B OHOIOTHHL.

3Hauenune Ouonorun B (JOPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAayuHOMH KapTuHbl Mupa. [Ipodeccun, casannbie ¢ Ononorueii. 3Hauenue
OUONIOrvHK B NMPAKTUYECKON JeATEbHOCTH YEIOBEKA: MEAMLIMHE, CEJTbCKOM X035 HCTBE, MPOMBILIJIEHHOCTH, OXPaHe MPHPOJIbL.

JleMOHCTpALHH



[optpetsi: Apuctorens, Teodpacrt, K. Jlunneii, XK. b. Jlamapk, Y. Hapsun, V. I'apseii, I'. Mennens, B. U. Bepuanckwuii, W. I1. [TaBnos, H.
U. Meunnkos, H. U. Basunos, H. B. Tumodees-Pecosckuii, [Lx. Yorcon, ®@. Kpuk, /1. K. benses.
Tabnuuer u cxembr: «CBA3b OuonOrHU ¢ APyruMu Haykammy, «Cuctema OMOIOTHYECKHX HAYK.

Tema 2. /KuBbie CHCTEMbI H HX H3y4eHHE

JKuBble cucTeMbl Kak npeamer usydeHus Ouonorun. CBONCTBA JKUBBIX CUCTEM: €JTHHCTBO XHUMHYECKOIO COCTABa, AUCKPETHOCTb U LIETOCTHOCTD,
CIIOKHOCTb M YIOPSIZIOYEHHOCTb CTPYKTYPbl, OTKPBITOCTb, CaMOOpPraHW3allusl, CAMOBOCIPOM3BEIAEHHUE, Pa3Pa’KUMOCTh, U3MEHYHMBOCTb, POCT MU
pasButTHe.

YpoBHH OpraHM3alMM KUBBIX CHUCTEM: MOJIEKYJISIPHBIH, KJIE€TOYHBIH, TKAHEBbIH, OPraHU3MEHHbIH, MOMYJALHUOHHO-BHIOBOH, dKOCHCTEMHBIH
(buoreouenoruueckuii), Ouocdepnsniii. IIpoueccer, mpoucxopsmue B KuBbIX cuctemax. OCHOBHble mnpusHaku >kuBoro. JKusup kak ¢opma
cyliecTBOBaHMsA MaTepun. Hayku, u3y4aronue sKxuBbie CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aluy.

N3yueHue xunBbIX cucreM. Merozbl 6uonornyeckoii Hayku. HaOnroneHue, uaMepeHue, SKCrepuMeHT, cucTeMarusanus, Meraananus. [lousTue o
3aBUCUMON 1 He3aBUCUMOIT nepemenHoil. [Inanuposanue sxcnepumenta. [loctanoska u npoBepka runore3. Hynesas runoresa. [Tonstue Boibopku u eé
nocToBepHOCTh. Pasbpoc B Omonornvecknx paHHbIX. OLEHKa DOCTOBEPHOCTH MOJYYEHHBIX Pe3yJbTaTOB. [IpMUMHBI HCKaXXEHUS Pe3y/IbTaTOB
skcnepuMenTa. [IoHsTHE CTATUCTHYECKOrO TeCTA.

JemMoHCTpauHT

Tabauub u cxembl: «OCHOBHBIE PU3HAKY KU3HWY», «buonoruueckue cucremMol», «CBOHCTBA KUBOH MaTepumn», «Y pOBHH OpPraHH3aLlHU KUBO
npupoaby, «CtpoeHue KUBOTHON kiaeTkny, «TkaHu XUBOTHBIX», «CHCTEMbI OPraHOB YEIOBEUECKOro opraHuszmMay, «buoreouenos», «buochepar,
«MeTozibl U3yueHust KUBOU MPUPOIBIY.

OGopynosanue: mabopaTopHoe obopyioBaHKe s POBEAEHHs HAOIO ASHUI, U3MEPEHMIA, SKCIIEPUMEHTOB.

IMpakTuyeckasn padora «Mcnonb3oBanue pasInYHBIX METOAOB MPU H3YHEHUH JKUBBIX CHCTEMY.

Tema 3. Buosorust Kierku

Knerka — crpykrypHo-QyHkimonanbHas eqununa sxkusoro. Mcropus orkpeitust knetku. Padorer P. I'yka, A. Jlesenryka. Knerounast Teopus
(T. IlIBann, M. Ineiinen, P. Bupxos). OCHOBHBIE MOJOKEHNsI COBPEMEHHOM KJIETOYHOI TEOpPHH.

MeTo bl MOJIEKYJISIDHON M KJI€TOYHOM OMONOrHH: MUKPOCKOITHS, XpomaTorpadus, a1ekTpodopes, MeTO MEYEHbIX aTOMOB, AnddepeHLnanbHoe
LHEeHTPU(YrupoOBaHHE, KyJIbTHBUPOBAHHE KIETOK. M3yuenue hpurcuposannvix kiemox. DNEKTPOHHAsA MHUKpPockonus. Kongoxarvnas MmMurpockonus.
Bumansnoe (npusicusnennoe) uzyienue Kiemox.

JleMOHCTpALHH

Iloptpetsl: P. I'yk, A. Jlesenryk, T. [lIsann, M. Illneiinex, P. Bupxos, K. M. bap.

Tabauub! u cxembl: «CBETOBOI MUKPOCKOIMY, « QNEKTPOHHBIH MUKPOCKOM», «McTOpHs pa3BUTHS METOAOB MUKPOCKOMHIY.




OGopyioBaHye: CBETOBONH MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, JKUBOTHBIX U OaKTE€pUaIbHBIX KJIETOK.
MpakrTuuyeckass  paGora «M3ydenne meronoB — kierouHod  Ouonormu  (xpomatorpadus, snektpodopes, nuddepenunansuoe
uentpudyruposanue, [TLIP)».

Tema 4. XuMHYECKAS OPraHH3ALMSA KICTKH

XumMuueckuil coctaB KiaeTku. Makpo-, MHKpPO- M yJAbTPaMHKpPOdJeMeHTh.. Boma u e€ posp kak pacTBOpPHUTENs, pEareHTra, ydacTue B
CTPYKTYPUPOBAHUH KJIETKH, TEIrUioperynsiiui. MuHepasibHble BEIIeCTBa KJIETKH, UX Onojornyeckas pojb. Pojib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeuecTBa kjieTku. buonornyeckue nonumepsl. benku. AMUHOKHCIOTHBIN cocTta OenkoB. CTPYKTYpbl O€IKOBOM MOJIEKYJIbI.
[Tepuunas cTpykTypa Oenka, nentuaHas csizb. Bropuunas, TperuuHas, yersepruunas cTpyktypsl Jenarypauus. CsoiicTsa Oenkos. Knaccudukanms
Oenkos. buonorngeckue Gynkuun denxos. [puons.

Vraeponabl. MoHOcCaxapubl, AucCaxapuibl, oJvrocaxapuabl M nonucaxapuabl. OOwmuii nuaH crpoeHuss U (QHU3MKO-XUMHYECKHE CBOMCTBA
yrieBo0B. buonornueckue GyHKLUHH YIriIeBOIOB.

Jlunuper.  ['mppodunero-runpododusie  cpoiictBa. Knaccupukaums munugos. Tpurmuuepuner, dochomunuab, BOCKH, CTEPOHIBL
buonornyeckue Gynkumun nunuaos. OOmme cBoiicTBa OUONOrMUECKUX MEMOPaH — TEKYUYeCTh, CIIOCOOHOCTb K CaMO3aMbIKAHUIO, TTOJYTIPOHULIAEMOCTb.

Hyxkneunosbie kucnorel. JJHK u PHK. Crpoenune HyknenHoBbix kucior. Hykneorunbl. Ilpunuun komrinementapaoctu. Ilpasuno Yapradda.
Crpyxkrypa JIHK — nBoiinasi cniupanb. Mecronaxoxuenue u ouonorndeckue pynkunu JJHK. Bugst PHK. @ynkuun PHK B knetke.

Ctpoenne monekynsl AT®. Makpospruueckue cssu B monekyne AT®. buonornueckue pyukuun AT®. BoccTaHOBICHHbIE TEPEHOCUUKH, UX
byukuuu B knerke. /pyeue nykneosuompugochamer (H1®). Cexsennposanune [JHK. Memoows: cenoamuxu, mpanckpunmomuru, npomeomuxi.

CrpykrypHasi  Ouonorusi:  Ouoxumuveckue ©u  Ouodu3Mueckre  UCCIEIOBaHUS  COCTaBa M MPOCTPAHCTBEHHOW  CTPYKTYpBI
ouomonexyn. Mooenuposanue cmpykmypet i (Qyukyuit 6GuOMOIEKY1 U UX KOMIICKCO8. Komnslomepnbiilt Ousaiin it Opeanuyeckuit Cunmes OUOMONCKY U
Ux HeNPUPOOHBIX AHATO208.

JemoncTpauuu

Hoprpetst: JI. oaunr, k. Yorcon, @. Kpuk, M. Vunkunc, P. @panknun, @. Canrep, C. [Ipy3unep.

Juarpammbr: «PacripeyiesieHue XMUMUYECKUX 3JIEMEHTOB B HEJKUBOI Npupoze», «PacnpesieneHne XUMHUUYECKUX 3JIEMEHTOB B )KUBOM MPUPOLEY.

Tabauubr u cxemsr: «ITepuoanyeckas Tabnuua XUMHUECKUX 371EMEHTOBY, «CTpoeHHe MONEKyIbl BOAb, «BelecTsa B cCOCTaBe OPraHU3MOBY,
«Crpoenne monekyJbl 6enka», «CTpyKkTypbl OenkoBoit Mosekynb, «CTpoeHHe MOJIeKyYl yriieBooB», «CTpoeHne MoNIeKy 1 TUua0By», «HykienHoBbie
kucaoTb, «Ctpoenne Mosekysiel ATO»,

OBopynoBanue: xumHUeckas Mocyaa u odopyaoBaHue.

JlaboparopHas pa6ora «OOHapyxeHne OeJKOB ¢ MOMOIIBI0 KAYECTBEHHBIX PEAKLIHID).

JlaGoparopuas paGora «MccienoBaHne HyKI€UHOBBIX KMCIIOT, BbIIEJIEHHBIX U3 KJIETOK Pa3jIMYHbIX OPraHU3MOBY.




Tema 5. Crpoenne u PyHKIHH KJIETKH

Tuns! KNETOK: dyKapHOTHYECKast U NpokapuoTudeckas. CTpyKTypHO-(QYHKLHMOHAIbHBIE 00pa30BaHUs KIETKH.

Ctpoenune mpokapuornueckoit knetku. Knerounas crenka Oaxtepuii u apxeil. OcobeHHOCTH CTpoeHHs retepoTpodHOii U aBTOTPOGHOI
MPOKAPUOTUYECKHX KJIETOK. MEeCTO U poJib MPOKapHOT B OHOLIEHO3aX.

Crtpoenrie M (yHKLMOHHPOBaHUE 3yKapHoTHueckoi kierku. Ilnasmatuyeckas memOpana (rurazmanemma). CTpykTypa Iuia3MaTHy4ecKoid
memOpanbl. TpaHCropT BelwecTB vepes3 miaasMaTuydeckylo mMemOpany: maccuBHblil (auddysus, odbneruénnas nubdysus), akTUBHbIN (MEPBUYHBIH 1
BTOPUYHBINH akTUBHbIH Tpancnopt). ITonynponunaemocts memOpanbl. Pabora HaTpuii-kaJneBOro Hacoca. DHAOLUMUTO3: MHHOLMTO3, (harouuros.
Dx3ounTo3. Kneroynas crenka. CTpykrypa v GQyHKLMU KJIETOYHOM CTEHKH pacTeHH, rpudoB.

[Muronnasma. Ilutozomb. Ilutockener. Jigwkenue wmroruiasmel.  Opranouasl  knetkd. OjHOMeMOpaHHblE OPraHOMW/bl  KIETKH:
snpomnasmaruyeckas cerb (DI1C), annmapar Noabmku, nu3ocombl, UX cTpoeHne U GyHkuuH. B3auMOCBs3b OMHOMEMOPAHHBIX OPraHOWIOB KIIETKH.
CTpoenue rpanymsipHOro petukyinyma. Mexanuszm nanpaeaenus 6eaxoe ¢ II1C. Cunre3 pactBopumsblx OenkoB. CuHTe3 KieTouHbIXx MeMmOpan. I naakuii
(arpanynsipHblii) 3HAOMUIa3MaTnyeckuii perukynym. Cekperopras ¢yukums annaparta [onbmku. Moougurayus 6enxoe 6 annapame [ onvoxcu.
Copmupoeka 6e1xoe 6 annapame 1'onsoxcu. TpaHcnopT BelecTB B kieTke. Bakyosnn pacturenbHbix kietok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OPraHOWABI  KJIETKU: MHTOXOHAPHH, IIAacTHAbL [Ipoucxoxcoenue  mumoxondpuit  u  naacmuo. Cumbuozenes
(K.C. Mepeacrosckuir, JI. Mapeynuc). Ctpoenne u (yHKUMM MHUTOXOHApPMH M riacTui. [lepBuuHble, BTOPHUYHBIE M CIOXKHbIE TUIACTHBI
(DOTOCHHTE3UPYIOLIMX 3YKAPHOT. XJIOPOIUIACTbI, XPOMOIUIACTBI, JIEHKOIIACTBI BHICIIMX PACTEHHIA.

HewmemOpanHbie opranoubl knetku Ctpoenne u QyHKLIUM HEMEMOPaHHBIX OpPraHOMIOB KieTKH. Pubocomsl. [Ipomescymounsie hiamenmot.
Mukpodunamentsl. Akmunossie muxpoguiamvenmsr. MbIIEUHbIE KIETKH. AKMUHOGbIE KOMROHEHMbI  HeMbluieynslx  Kiemok. MukpoTpyOouku.
Knerounsiit uentp. CTpoeHHe M IBHIKEHHE JKTYTHKOB M pecHHuek. Muxporpyboukm uurormasmel. Llentpuons. beaku, accoyuuposannvie ¢
MUKpoguramenmami 1 Muxkpompyoouxamu. Momopuuie 6eaxu.

Anpo. OBonouka siipa, XPOMATHH, KapuoIUia3Ma, siAPBILIKH, UX cTpoeHue u QyHKUuH. SnepHblii Oenkoseiii mMaTtpukc. IIpocTpaHcTBeHHOE
pacrmonokeHne XpoMocoMm B uHTephasHOM saape. Jyxpomamin u cemepoxpomamun. benku XxpoMaTiHa — THCTOHBL /{unamura s0epHoii 060104KU 6
mumose. Hoepuwiii mpancnopm.

Knerounsie BkiiroueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT (PacTUTENbHOI, JKUBOTHOM, rpuOHOI).

JeMoHCTpaLHH

IToptpersr: K.C. Mepesxkosckuii, JI. Maprymnuc.

TaOnuupl 1 cxembl: «CTpoeHne 3ykapuoTuueckoil kierkn», «CTpoeHue )KUBOTHOMN KieTkn», «CTpoeHne pacTuTenbHoll kierkn», «CtpoeHue
MHUTOXOHIPUIY, «Aipo», «CTpoeHne NMPOKAPHOTHUECKOM KIETKIY.

ObopynoBaHue: CBETOBOH MUKPOCKOI, MUKPOMPENapaThbl PACTUTEIbHbIX, JXKHBOTHBIX KJIETOK, MUKPOMNpenapaThbl 0aKTepHaIbHbIX KJIETOK.

JlaGoparopHas paGora «M3yueHue CTpOEHUs KI€TOK PA3IHUYHBIX OPTAHH3MOB.

IpaxTuueckas padora «M3yyeHue cBOICTB KJIETOYHON MEMOpaHbI».

Jlaboparopuas pabora «Mccrnenosanue ninasmMoinsa U Aerjia3Moin3a B paCTUTENbHBIX KIETKax».

IpaxkTuyeckasn padora «M3yuenue nBHKEHUS LUTOMIA3MBI B PACTUTENBHBIX KJIETKAX).




Tema 6. O0mMeH BewecTs K NpeBpalieHHe SHEPruM B KJIeTKe

ACCUMMJISILIUA U JTMCCUMMITALIMSL — JiBe CTOPOHBI MeTabonu3ma. Turbl oOMeHa BeriecTs: aBTOTPOQHBIN U rerepoTpodHbIi. YyacTue Kuciopoja
B 0OMEHHBIX rpoleccax. JHeprerudeckoe odecrieuenue kiuerku: npespaiieHne AT® B oOMeHHBIX npoueccax. PepMeHTaTUBHBIN XapakTep peakuuii
KierouyHoro Mertabonuszma. dPepmeHThl, UX CTpOeHHe, cBoiicTBa M MexaHusM aedictsus. Kodepmentsl. Otnuuus (GepMEHTOB OT HEOPraHMYECKHX
KaTann3aTopoB. benku-akTuBaTopel 1 OeIKH-HHrHOUTOPBL. 3aBHCUMOCTB CKOPOCTH (DEPMEHTATHBHBIX PEAKLINIl OT Pa3IHUYHbIX (haKTOPOB.

[lepBuuHblii  CHHTE3  OpraHMYecKUX  BewlecTB B  kierke. DoTocuHTE3. AHOKCUeeHHblll U OKCueeHnviii  pomocunmes y
oaxmepuit. Ceemocoduparowie numMenmsl U NUZMEHMsl Pearyuonno2o yenmpada. Poib XnoporiactoB B rpouecce GorocunTesa. CeToBast U TEMHOBaS
dazer. Pomoovixanue, Cs, C+ u CAM-munvr  ghomocunmesa. IlpopyxtuBHOCTE (oTOCHHTE3a. Bnmsanme pazauusbpix (HaKTOPOB HAa CKOPOCTH
¢orocunresa. 3nauenne GOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUULMpYromue Oakrepuu, >xene3o0akrepuu, cepodakTepuu, BOILOPOJHbIE
OakTepru. 3HaYeHHUE XEMOCHHTE3a.

AmnaspoOuele opranusmbl. Buasl Opoxenus. [Ipoayktsr OpokeHHs M MX HMCHOJb30BAHHE 4EIOBEKOM. AHaIPOOHBIE MHKPOOPTaHH3MBI Kak
00BeKTb OHOTEXHONIOTHHU U BO30yaAuTEH DONe3HEN,

AspoOHble OpraHi3Mbl. JTarbl 3Hepreruyeckoro oomena. IlogroroBuresnbHbiit 31amn. ['ukoaus — 6€CKUCIOPOJHOE pacilenIeHHe IIIFKO3bI.

Buonoruyeckoe OKUCIeHHe, WK KIeTOYHOe Jipixanne. Posib MUTOXOHAPHI B mpoueccax Ouosnornyeckoro okuciaenus. Lukinudeckue peakiuu.
OxucnurensHoe  ¢ochopunuposanue. Juepaus  memopannozo  epaouenma  npomonos. Cunmesz  AT®:  paboma  npomounnois  ATO-
cunmasver. [Ipenmymectsa aapobHOro nytu oOMeHa BelecTs nepea aHadpoOHbIM. DHHEKTHBHOCTL YIHEPreTHUECKOro odOMeHa.

JdemoHCTpaLHHu

optpetsl: k. [puctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, IT. Mutuenn, I'. A. 3aBap3un.

Tabauubt u cxemer: «DoTtocunTesy, «IHepreTndeckuii odmen», «buocunres Henka», «Ctpoenune pepmentay, « XeMOCHHTESY.

O6opyaoBanue: CBETOBOH MUKPOCKOI, 000PYAOBaHHE [AJIs MPUrOTOBJICHHS OCTOSTHHBIX U BPEMEHHBIX MHKPOIPENnapaTos.

JlaGoparopuas padora «M3ydyeHne KaTaJIuTUYECKOI akTUBHOCTH (PepMEHTOB (Ha MpuMepe aMuJIa3bl HIIM KaTaiasbl)y.

JlaGoparopuas padora «M3yyeHue GepMeHTaTUBHOIO pacuLlerieHus ePOKCHUA BOJJOPO/A B PACTUTEBHBIX U KUBOTHBIX KJIETKAX).

Jlaboparopuas padora «CpaBHeHHE NPOLECCOB (POTOCHHTE3A U XEMOCHHTE3A».

JlaGopaTopuas padora «CpaBHeHHe NPOLIECCOB OPOKEHHsI U JIBIXAHUS.

Tema 7. Hacaieacreennasi HHpopMauHs v peaau3auus eé B KiieTke

Peakuuu MaTpuyHOro cuHTesa. [IpUHLUI KOMIUIEMEHTAPHOCTH B pEaKLMsIX MaTPUYHOrO CHMHTe3a. Peannsauus HacleACTBEHHON HHPOPMALIUH.
I'enernyeckuii kox, ero csoiictea. Tpanckpunumsi — matpuuHblil cuaTe3 PHK. IIpuHLmnel TpaHCKPUNIUMU: KOMITJIEMEHTAPHOCTb, AHTUIIAPAJIENIBHOCTD,
acummerpuaHoCTh. Cospesanue mampuynvix PHK 6 aykapuomuueckoit knemxe. Hexooupyougue PHK.



Tpancnsiumsi ¥ €€ sTanbl. Yyactue TpancnoptHbix PHK B OnocunTese Genka. Ycnosus OnocunrTesa 6enka. Koguposanue amuHokucior. Posb
pudocom B brocunTese denxa.

Cospemennvie npeocmasienis o cmpoenuu 2enoe. OpraHuszalys reHoMa y MPOKapHOT M 9YKapUOT. Perymsauus akTHBHOCTH T€HOB Y TMPOKApPHOT.
['unoresa onepona (P. KakoO, XK. Mano). Morexyisapusie mexanuzmusl sxcnpeccuu 2eHoé y sykapuom. Pors xpomamuna 6 pe2yisayuu pabonivl 2eHO6.
Perynsinust oOMeHHBIX nporieccoB B kieTke. KierouHblii romeocTas.

Bupycer — Heknerounsie (opmbl ku3HHM W oOnauratHble mnapasutel. CTpoeHHE TMPOCTBIX W CHOXKHBIX BHPYCOB, PETPOBHUPYCOB,
Gaktepuodaros. JKusznennwiit yuri /[HK-cooepocawyux supycos, PHK-cooepoicawux supycos, baxmepuoazos. Qopamuas mpanckpunyus, pesepmasd,
unmespasa.

BupycHblie 3a0oneBaHus venopeka, kuBoTHbIX, pacrenuii. CITUJ], COVID-19, counanbHbie 1 MEAULIMHCKHE MPOOJIeMbl.

Buoungpopmamura: unmezpayus u ananus 6oavuiux maccueos («bigdatayr) cmpyxmypuvix 6uonozuveckux oannvix. Hanomexnonoeuu 6 ouono2uu
u meouyune. Ilpoepammupyemvie hynkyun 6eaxo6. Cnocoder 00Ccmasku JeKapceme.

JemoHCTpAUHHT

[Hoptpetsl: H. K. Konbuos, /. M. UBaHOBCKUIA.

Tabauub u cxemel: «buocuntes Oenkay, «I'enernyeckuii koay», «Bupycs», «bakrepuodarny.

IMpakruyeckasn padora «Co3nanne MOIEIH BUPYCAY.

Tema 8. JKuzHeHHbIH HHKJ KJIETKH

Knerounstit nuk, ero nepuoas! u perysinus. Uarepdasa u mutoz. OcobenHoctu npoueccos, nporexkaomux B uutepdase. Iloaroroka kinetkn
Kk fenenuro. Ilpecurrernueckuil (MOCTMUTOTHYECKHIT), CHHTETHYECKHUI U MOCTCUHTETHYECKHIT (IPEMUTOTHYECKUIT) neprobl HHTEpda3bl.

Matpuunbiii  cuntes JIHK — penmuxauus. Ilpunuunsr  perumkauum  JIHK:  koMnuieMeHTapHOCTb, IMOJYKOHCEPBATMBHBIN CHHTES,
anTunapamienbHoctb. Mexanusm perunkauuu JJHK. Xpomocomer. Ctpoenne xpomocom. Tenomeps u tenomepasa. XpoMOCOMHbINH HaOOp KJIETKH —
kapuotur. JlunnongHelii 1 rarmnouaHbiit HAOOPB! XpoMOcoM. I"'omonoruyHbIe XpOMOCOMBL. [1010BBIE XPOMOCOMBL.

Henenue kinerku — Muto3. CTajuu MUTO3a M NMPOUCXOAsAIIME B HUX mpouecchl. Tunbl muto3a. Kapuokunes v uutokuses. buonoruueckoe
3Ha4YeHUe MUTO3a.

Perynauus mutoTHueckoro uukia kaerku. [Iporpammupyemas kierounas rudenb — anonros.

Knero4yHoe sapo, XpoMocombl, GyHKLHOHAIbHAS reHOMUKa. Mexanusmor nponugepayuu, ougdepenyuposku, cmapenus u 2udeiu Kiemox.
«l{upposas kremra» — ououngpopmamuyeckue mMooeau GYHKYUOHUPOBAHUS KIeMKU.

JemoHcTpauMu

Tabauubt u cxembr: «Ku3HeHHBINH HUKI KIeTK», «Muto3y», «Ctpoenue xpomocomy, «Permmuxauns JTHK».

O6opy/ioBaHNe: CBETOBON MUKPOCKOI, MUKpOMpenapaThl: «MUTO3 B KJI€TKaX KOpEIIKa JIyKay.

Jlaboparopuas padora «M3yueHne XpoMOCOM Ha rOTOBBIX MUKPOITpernaparaxy.

JlaboparopHas padora «Habmonenne MuTo3a B Kj1eTKaX KOHYMKA KOPEIIKA JTyKa (Ha FOTOBBIX MHKPOMPEnapaTax)y.




Tema 9. Crpoenue n GpyHKUHH OPraHH3MOB

buonoruyeckoe paznoodpasue opraHu3mMoB. OIHOKJIETOUHbBIE, KOJIOHHAIbHbBIE, MHOTOKJIETOUHbIE OPIraHU3Mbl.

OcCo0EeHHOCTH CTPOEHUS] M JKU3HEAEATEbHOCTH OIHOKJIETOYHbIX OpraHu3MoB. bakTepuu, apxeH, OJHOKIETOYHblE IPUOBI, OJHOKJIETOUHBIE
BOZOPOCIH, Apyrue npoTucTsl. KonoHuaabHble OpraHu3Mbl.

B3auMocBsi3b yacTeil MHOrOKJIETOYHOrO Opranusma. TkaHu, opraHbl U cCUCTeMbI opraHoB. Opranusm kak eauHoe uenoe. ['omeoctas.

Txkanu pacteHuii. Tunel pacTUTENBHBIX TKaHE: 0Opa3oBaTenbHas, MOKPOBHAsI, TPOBOASILIAs, OCHOBHAs, MexaHuveckas. OCOOEHHOCTH CTPOSHHS,
(yHKILMIT 1 pacroNoKeHUs TKaHel B OpraHax pacTeHHil.

TkaHU KMBOTHBIX M 4€JOBEKA. THMbI JKUBOTHBIX TKAHEH: MUTENHANbHAS, COCAMHHUTENbHASA, MbllIe4Has, HepBHasA. OCOOEHHOCTH CTPOEHUS,
(yHKLMI 1 paCONOKEHUs! TKAHEH B OPraHax JKHBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl ¥ CUCTEMbI OPraHOB KHBOTHBIX U YesioBeka. DyHKLUN OPraHOB U CHCTEM
OpraHoB.

Omnopa Tena opranu3mos. Kapkac pacrenuii. Ckenerel OAHOKIETOUHBIX W MHOTOKJIETOMHBIX JKMBOTHBIX. Hapy:kHbIH M BHYTPEHHUH CKEJeT.
Ctpoenue u TUIMbI COEAMHEHUS KOCTEHH.

JlBu>keHue OpraHu3MoB. JIBHJKEHHE OJHOKIJIETOYHBIX OPraHU3MOB. aMEQOUIHOE, KIYTUKOBOE, peCHU4HOe. JIBMJKEHHE MHOIOKJIETOYHBIX
pacTeHMIil: TPOMU3Mbl U HAaCTUU. JIBHKEHNE MHOIOKJIETOUHBIX JKMBOTHBIX M YeJloBeKa: MbliieyHasi cucreMa. Peduiexc. CkenerHble MBILILBI U UX padoTa.

[Turanne opranusmos. llornomenue Boabl, yraekUcaoro raza ¥ MUHEpPalIbHbIX BEIIECTB pacTeHusAMH. [Iutanue xuBOTHBIX. BHYTpUNOIOCTHOE
U BHYTPUKJIETOHYHOE mnuuieBapeHue. IIuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAENbl NHINEBAPUTENBLHOrO TpakTa. llumesBapuTenbHbIE >KENE3bl.
ITuesapuTenpHas CUCTEMA YeJIOBEKa.

HbixaHue opraHusmoB. [lpixanue pactenuil. JlpixaHue xuBOTHbIX. Jluddys3us ra3os uyepes noBepxHOCTb kieTkd. KokHOe jbIXxaHue.
JlpixarenbHas noBepxHOCTh. XKabepHoe u nérouHoe abixanue. J{pIxaHue No3BOHOUHBIX JKHBOTHBIX U 4EJOBEKA. DBOIIOLIMOHHOE YCIOKHEHNUE CTPOCHUS
JETKHUX MMO3BOHOYHBIX )KMBOTHBIX. JIbIXaTenbHas cUCTeMa YenoBeka. MexaHu3M BeHTIWIALNUH IETKUX Y NTHIL U MIEKOMUTAOMUX. Perynsauus qpxaHus.
JlpIxaTesibHble 00bEMBI.

TpaHcrnopt BewecTs y opraHu3MoB. TpaHCIOpPTHbBIE cUcTeMbI pacTeHuil. TpaHCcnopT BewecTs y )KUBOTHBIX. KpoBeHoCHas cuctema 1 e€ oprasbl.
KposenocHast cucrema NMo3BOHOYHBIX JKHBOTHBIX U uenoBeka. Cepaue, KPOBEHOCHBIE cOCyabl U KpoBb. Kpyru kposooOpainenus. DBOMOLHOHHbIE
YCJIO)KHEHUsI CTPOEHMSI KPOBEHOCHOM CHCTEMBbI ITO3BOHOYHBIX KMBOTHBIX. PaboTa cepaia u e€ peryisius.

Beienenue y opranusmoB. Beinenenue y pacrenuii. Beinenenue y skuotHbix. CokpatutenbHbie Bakyosnn. Opranbl Belaenenus. unbrpariysl,
cekpenus u 00paTHOE BCAaChIBAHHE KaK MEXaHH3Mbl pabOThl OPraHoB BbiAeaeHUs. CBsi3b MONOCTH TeAa ¢ KPOBEHOCHOH M BbIICIUTENIBHON CHCTEMaMH.
Brinenenne y no3BOHOUYHBIX KUBOTHBIX U uenoBeka. [Touku. Ctpoenne n Gpynkumnonuposanme neppona. OOpa3oBaHue MOUH Y YEIOBEKA.

3amuTa y opraHu3MoB. 3aiiuTa y OHOKIETOYHbBIX OpraHiu3mMoB. Criopbl GakTepuil U UCThI MPOCTENIINX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHHIA.
Kytukyna. Cpencrsa nacCUBHONW M XMMHYECKON 3a1iUThl. DUTOHLUABI.



3amuTa y MHOIOKJIETOYHbIX >KUBOTHBIX. TIOKPOBBI M MX TNMpPOM3BOJAHBIE. 3aluTa opraHu3sma or Oosesneil. MMMyHHas cucrema 4elloBeka.
Knerounelit u rymopanbHeiii UMMyHHTET. Bpoxaéuueiii u npuoOperénsbii cneuupuueckuii ummyHuteT. Teopus KIOHAIbHO-CENEKTHBHOIO
ummynureta (I1. Dpnux, @. M. Bepuer, C. Tonerasa). BocnanutenpHeie OTBETH! Oprann3MoB. Posib BpOXKAEHHOTO HMMYHHTETA B PA3BUTUU CUCTEMHBIX
3a00J1eBaHMIA.

Pa3zapaskumMoCTh M perysisiiusi y OpraHusmoB. PasapakuMOCTb y OAHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasapakumMocTe W perynsiuus y
pacteHuii. PocToBbIe BelecTBa U UX 3HAUEHHE.

Hepsnas cucrema u pednexropHas perynsuus y >kuBOTHbIX. HepBHasi cucrema u €€ OTaesbl. DBOMOLUOHHOE YCIOKHEHHE CTPOEHUST HEPBHOMH
CHCTEMBI Y KMBOTHBIX. OT/1€]1bI FOJIOBHOIO MO3I'a [N0O3BOHOUHBIX JKUBOTHBIX. Pedniekc u pednexropHas ayra. besycnoBHbie 1 ycioBHbIE pedieKChl.

I'yMopaJibHas peryJisiiiis 1 3HIOKPUHHAs CUCTEMA JKUBOTHBIX U uesioBeka. JKese3bl 3HIOKPHUHHOI CUCTEMBI M UX FOPMOHBI. JleficTBUe rOpMOHOB.
B3aumocBs3b HEPBHOI U Y9HAOKPUHHON cucTeM. I 'unoranamo-runodusapHas cucrema.

JeMoHCTpaUHH

Ioprpet: U. I1. I1asos.

Tabnuubl u_cxembl: «OQHOKIETOUHbIE BOAOpOCHW», «MHOroknero4nbie Bopopocan», «bakrepum», «IIpocreiimme», «OpraHbl LBETKOBBIX
pacrenuii», «CucTeMbl OpPraHOB MO3BOHOYHBIX JKUBOTHBIXY», «BHyTpeHHee cTpoeHue HacekoMmbix», «Tkauu pacrenuit», «KopHeBbie cucTeMbI»,
«Ctpoenue crednsa», «CtpoeHne auCTOBOM muacTuHkn», «Tkanu xuBoTHBIX», «Ckener uenoseka», «[IumesapurensHas cuctema», «KposeHochas
cucremar, «JlpixarenpHasi cucremay», «HepsHas cucrema», «Koxkay, «MbllieuHas cucremMay, «BbiienurenbHas cucrema», « JHIOKPUHHAS CUCTEMA,
«Crpoenne Mmbiuup», <Mmvynurer», «KuuedHononoctHeie», «Cxema nutaHus pacteHuin», «KpoBEHOCHbIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIXY,
«Ctpoenune ruape», «Ctpoenue rutaHapumy, «BHyTpennee crpoenue noxnaesoro uepss», «HepsHas cucrema poid», «HepBHas cucrema JArymikmy,
«HepsHas cucrema npecmeikatomuxcsay, «HepsHas cucrema nruiy, «Hepsras cucrema maekonurarommxy, «HepsHas cucrema yenosexa», «Peduexcy.

O0opysioBaHue: cBETOBOH MUKPOCKOI, MHUKpPONpenaparbl OJHOKJIETOYHBIX OPraHW3MOB, MMKPOIpErnapaThl TKaHei, pakOBUHbI MOJLIIOCKOB,
KOJUIEKLIMM HACEKOMbIX, HWIJIOKOJKMX, JKUBbI€ SK3E€MIUISIPbl KOMHATHBIX pacTeHWii, repOapuu pacTeHHil pasHbIX OT/ENOB, BIAXKHbIE MpernapaThl
JKMBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKLIMH OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4eloBeKa, 00OpyAOBaHHE AU AEMOHCTPALMH MOYBEHHOIO H
BO3AYIIHOTO TMUTAHUs PACTEHMH, paclUeryeHus Kpaxmana u OenkoB moa neiictBueM (epMeHTOB, 00OpPyAOBaHME AJISI AEMOHCTPALIUH OMBITOB MO
M3MEPEHMIO KU3HEHHOH EMKOCTH JIErKMX, MEXaHU3Ma AbIXaTEeNbHbIX JBH)KEHUH, MO/IEIH MOJJOBHOIO MO3I'a Pa3JIMYHbIX JKUBOTHBIX.

JlaGoparopuast padora «M3yyeHue TkaHel pacTeHUI».

JlaboparopHas padora «M3yuenune TkaHel JKHBOTHBIX.

JlaGoparopuas padora «M3y4yeHue OpraHoB LIBETKOBOIO PaACTEHMsI».

Tema 10. PasmHoxkeHHe H pa3sBHTHE OPraHU3MOB
DopMbl pa3MHOKEHUsI OpraHU3MoB: Oecrosioe (BKIJIKOYasi BereTaTHBHOE) U 1osioBoe. Bubl 6€cnonoro pa3MHOKeHHs: TOYKOBAHUE, CIIOPYJISILIMS,
(bparmeHTays, KIOHUPOBAHHE.



[Tonosoe pasmuHokeHue. [lonoBble KiaeTku, WM ramerel. Meio3. Craguu meiio3a. IloBeneHue xpomocoMm B Meiiose. KpoccuHrosep.
buonornuecknii cMpICI Mei03a 1 MOJOBOTO nmpouecca. Meio3 u ero MecTo B ;KU3HEHHOM LIMKJI€ OPTaHH3MOB.

ITpenzaponsiuesoe pazsurue. ["amerorenes y xuBoTHbIX. [lonosbie xene3b. OOpazoBaHue U pa3BuTHE MOJIOBBIX kieTok. CnepmaroreHes u
ooreHe3. CTpoeHue MoJIOBbIX KJIETOK.

Onnonoreopenne 1 3MOpHOHANIBHOE Pa3BUTHE KUBOTHBIX. CriocoOb! OMIIOIOTBOPEHUS: HApYy KHOe, BHyTpeHHee. [lapTreHorenes.

WunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). IMOPHONIOrHs — HayKa O Pa3BUTHU OPraHu3MOB. Mopghoeenes — 0ona u3 eaasuvix npodaem
ambpuonozuu. Konyenyus mophozenos u mooenu mopghoeenesa. Cranuu sMOpHOreHesa jKUBOTHBIX (Ha mpumepe msarymku). [poOnenne. Tumsr
npobnenus. /lemepmunuposannoe u neoepmunuposéannoe opooénenue. baacmyna, munet oaacmyn. OcoOEHHOCTH JPOONEHHS] MIJIEKONUTAIOLINX.
3apozbliieBble JIUCTKHU (racTpyisiius). 3aKiaaKka OpraHoB U TKaHe! U3 3apoJibILIEBbIX JTUCTKOB. B3auMHoe BinsiHME yacTel pa3BUBaIOLLErocs 3apobliia
(omOpuoHanbHass WHAYKLMS). 3aKiIagka IUlaHa CTPOEHHMsA JKMBOTHOTO KAaK pe3yJbTaT HEPApXU4EeCKUX B3aHMMOACHCTBHI reHoB. BiausHue Ha
YMOPHOHATBHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYIKAIOLIEH Cpebl.

Poct u pa3eutue xuBoTHbIX. [TocTamOpuoHaneHbiil nepuon. Ilpsimoe u Henpsimoe paszsutue. Pa3surue ¢ meramopdo3zom y Gecrio3BOHOUHBIX U
MO3BOHOYHbIX JKUBOTHBIX. buonoruyeckoe 3Hau€HUE MPSMOro U HENpsIMOro pa3BUTHS, MX pacnpocTpaHeHue B rnpupoae. Tumbl pocTa KUBOTHBIX.
DakTOpbI peryJsiuy pOCTa JKUBOTHBIX U yeaoBeka. CTaauu nocTaMOpPHOHAIBHOTO PA3BUTHS Y XKUBOTHBIX U uesoBeka. [lepuonasl oHTOreHes3a yenosexa.
Crapenune u cmepThb kKak OMOIOTHUECKHE MPOLIECCHI.

PasmHoxeHue u passutue pacteHuil. ['amerodut u cnopodur. Meito3 B su3HEHHOM LiuKIe pacTenuit. OGpa3oBaHue crop B npoiecce Meiiosa.
I'ameTorenes y pacrenuii. OniiooTBOpeHHE U Pa3BUTHE PACTUTENIbHBIX OPraHu3MOB. [IBOIHOE OIMJIONOTBOPEHHE Y LIBETKOBBIX pacTeHuii. O0pazoBaHue
1 pa3BUTHE CEMEHH.

Mexanusmel peryisiLiii OHTOT€HE3a Y PACTEHHH H KHBOTHBIX.

JdemMmoHCTpauHu

Hoptpetsl: C. I'. Haamun, X. [IIneman.

Tabnuuer u cxembr: «BereratuBHoe pasmHoxenue», « Tunbl Oecrnonoro pasmHokeHus», «PasMHOKeHHE XJIaMHIOMOHAAbD, «Pa3MHOKeHne
9BrieHbl», «PazMuoxenue ruzapbny, «Meiio3y», «Xpomocomsl», «['amerorenes», «CTpoeHue sHLEKNETKH U crepmatosouaa», «OCHOBHBIE CTaauu
oHTOreHesa», «IIpsmoe u Henpsimoe pazsutHe», «Pazputie maiickoro xyka», «Pa3surue capanumn», «Pa3ssurue jasrymkn», «BoliHoe orio10TBoOpeHue
y LBETKOBBIX pacTeHuit», «CTpoeHne CeMsiH OJIHOJIOJIbHBIX M ABYHOJbHBIX pacTeHHi», « KU3HEHHBIH LMK MOPCKOM KanycTbl», «KU3HEHHBIH LUK
Mxa», « KU3HEHHBIN LUK NAaNOPOTHUKAY, « KU3HEHHbIH LUK COCHBI.

OGopy/ioBaHNe: CBETOBOH MUKPOCKOIT, MUKPOMpEnapaThl iHLEKJIeTOK U CriepMaTo30ua0B, Mozeb «LIUKI pa3BUTHS JIATYIIKIY.

Jlaboparopuasi padora «M3yueHne cTpoeHHsl MMOJIOBBIX KJIETOK Ha FOTOBBIX MUKPOIpEnaparax».

IpakTnueckas padora «BbsiBIeHHE MPU3HAKOB CXOACTBA 3aPOABILICH MO3BOHOYHBIX KHBOTHBIX).

Jla6oparopHas padora «CTpoeHHEe OPraHOB PA3MHOKEHHSI BBICIIMX PACTEHUID.

Tewma 11. I'enernka — HAYKa 0 HACJAECACTBEHHOCTH H H3MEHYHBOCTH OPraHu3MoB



Hcropusi CTaHOBNIEHUSI M pa3BUTHs reHeTHKH kak Hayku. Paborbl I'. Mennens, I'. ne ®@pusa, T. MopraHa. Pojib OTe4eCcTBEHHbIX YYEHBIX B
passutun reseruku. Padorsr H. K. Konsuosa, H. W. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B. Tumodeesa-
Pecosckoro.

OCHOBHbIE 'eHEeTHYECKHE MOHITHA U CUMBOJIbL. [ 'OMOJIOrHYHbIE XPOMOCOMBI, aJlIeNIbHbIE MeHbl, aJbTePHATUBHBIE MPU3HAKHU, JOMUHAHTHBINA U
peLecCHBHBIN MPU3HAK, TOMO3UIOTA, T€TEPO3UT0Ta, YUCTAsH JIMHUSA, THOPU/BI, TeHOTHTI, (peHOTHUTT. OCHOBHBIE METObI TeHETUKU: ITMOPUI0JIOTHYECKU,
LUTOJIOTHYECKHUH, MOJIEKYISIPHO-T€HETUUECKHUI.

JlemoHCTpaUMH

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbuos, H. M. Basunos, A. H. benozepckuii, I'. /1. Kapneuenko, 0. A. @unumnyeHko,
H. B. Tumodees-Pecosckuii.

Tabauuet u cxembl: «MeToabl reHeTHKNY, «CXeMbl CKPELIUBAHUST.

Jlaboparopuas padora «/lpozoduna kax 0ObEKT reHeTHUECKNX UCCAEIOBAHHID.

Tema 12. 3aK0HOMEPHOCTH HAC/IEACTBEHHOCTH

Monorubpuanoe cxkpemusanue. [lepsoiii 3axon Mennens — 3akoH eanHO0Opa3usi ruOpUAOB nepBoro nokojeHus. [lpasuno foMuHUPOBaHUS.
Bropoii 3akon MeHzens — 3akoH paclieruienus rnpusHakos. LluTronoruueckue 0CHOBbI MOHOTMOPHUAHOIO cKpelrBaHus. [ Mnoresa 41ucToThl ramer.

Ananuzupyrouiee ckpemBanue. [IpomekyTouHbIi XapakTep HaciaenoBaHus. Pacuienyene npu3HakoB NPy HEMOJHOM JOMUHUPOBAHHH.

JNuruOpunnoe ckpewnBanue. Tperuil 3akoH Mennaens — 3aKOH HE3aBHCHMOIO HACIEIOBAaHMs MPU3HAKOB. Llutonoruueckue OCHOBBI
IUrHOPUIHOIO CKPELUBaAHUS.

CuennenHoe HacnenopaHue npusHakoB. Paborel T. Moprana. CueruieHHOe HaciieZloBaHHE I'€HOB, HapylLIEHHE CLEMJIEHHs MEXIy TIeHaMH.
XpPOMOCOMHasi TEOPHs HACJAEACTBEHHOCTH.

['enetuka nmona. XpoOMOCOMHBIN MEXaHH3M ONpeneNeHus rnojua. AyTOCOMbI U MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHbIil U reTeporaMeTHbIH MoJL.
['enernueckas CTpyKTypa NoJOBBIX XpOMOCOM. Hacnenosanue npu3HakoB, CLIETIEHHBIX C MOJIOM.

I'enorun kak enocTHas cucreMa. IlnefioTponus — MHOKECTBEHHOE JielicTBHE reHa. MHOKeCTBEeHHbIH anienu3M. BzaumoneicTeue HealneabHbIX
reHoB. Kommnemenrapuocts. Dnucras. [onumepus.

['eneTnyeckuil KOHTPOJIb PA3BUTHsI PACTEHMH, )KMBOTHBIX M YEJIOBEKA, a Takke (PU3MOJOTrHUECKHUX MPOLIECCOB, MOBENEHUS U KOMHUTHBHBIX
byukumii. I'eHeTnyeckine MeXaHU3Mbl CUMOMOTeHe3a, MeXaHH3Mbl B3aUMOJEHCTBHS «XO35SMH — MapasuT» U «X03sMH — MHUKpoOuom». ['eHeTHyeckue
aCreKThl KOHTPOJIS M M3MEHEHHs HACJIEACTBEHHOM HHPOPMALIMK B MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JemoHcTpauMu

Ioptpeter: I'. Mennens, T. Mopran.

Tabmuubt 1 cxembl: «IlepBbiii 1 BTOpOil 3akoHbl Menzens», «Tperuil 3akoH Menzaens», «AHanuzupyroulee ckpeuiuBaHue», «HemnomHoe
noMuHupoBaHue», «CleruieHHOe HacleJoBaHue MPU3HAKOB y apo3oduiby, «IeHernka nona», «Kapuorun uenoseka», «Kapuorun apozopuiibn,
«Kapuorun nruusn, « MHOKeCTBEHHBIH amnenusm», «BzaumoneiicTsre reHoB».




OGopyioBaHe: MOZIeNb Uil AEMOHCTPALIMK 3aKOHOB €IMHOO0pa3usi rHOpUIOB MEePBOro MOKOJIEHUs U pacLIeneHns NMPU3HAKOB, MOAENb IS
JEMOHCTPALH 3aKOHA HE3aBUCHMOTO HACIEIOBAHHUS MPU3HAKOB, MOAEb Ul JEMOHCTPALMH CLETJIEHHOTO HACIeJOBAaHUs TPH3HAKOB, CBETOBOII
MHKPOCKOTI, MUKpornpenapart: «/{pozodumay.

IpakTuueckas padora «M3yyeHne pe3ysibTaTOB MOHOTHOPUAHOIO CKPELMBAHUS Y APO30(HIIbD).

Ipaxruueckas padora «M3yueHue pe3ysbTaTOB JUIHOPUIHOTO CKPEIMBAHKS Y JIPO30(HIbIY.

Tema 13. 3aK0HOMEPHOCTH H3MEHYHBOCTH

B3aumoneiicTBre reHoTHna 1 cpesbl npu Gopmuposannu Gperoruna. M3MeHYHBOCTh NpU3HAaKoB. KayecTBeHHbIE M KOJIMYECTBEHHbBIE IPU3HAKH.
Bunpr u3MeHYMBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHAS.

Moaudukaunonsass u3MeHUUBOCTb. Posb cpensl B ¢opmupoBaHMH MOAU(PUKAMOHHON HM3MEHUYMBOCTH. Hopma peakumm mnpusHaKa.
BapuauuonHblii psaja u BapuanmonHas kpusas (B. Moranscen). CroiicTBa MOAM(DHKALIMOHHON H3MEHYHBOCTH.

['eHoTHNIMYeCcKasi M3MEHYMBOCTb. (CBOICTBA T€HOTHIMYECKONH HM3MEHUMBOCTH. BHIbI TeHOTHMMHYECKOW HM3MEHYMBOCTH: KOMOWHATHBHAs,
MYTaLIMOHHAS.

KomOunaTiuBHas M3MEeHYUBOCTb. Meii03 1 MOJIOBOH MPOLECC — OCHOBA KOMOMHATUBHONH H3MEHYHUBOCTH. POJib KOMOMHATHBHOM M3MEHYMBOCTH B
CO3/IaHMH FeHETUYECKOro pasHooOpas3us B rpejesax 0HOro BUAA.

MyTauuoHHasi W3MEHYMBOCTb. BUbl MyTaluii: reHHble, XPOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHbIE U WHAYLHPOBAHHbIE MyTaLUH. SnepHbie U
uuroruiasmaruieckue myrauuu, Comatudeckue U nojosblie MyTauuu, [IprunHbl BOZHUKHOBEHHST MyTaluil. MyTareHs! 1 UX BIMSHHE HA OPraHU3MbIL.
3aKOHOMEPHOCTH MYTALMOHHOTO MpoLecca. 3aKOH TOMOJIOTHUECKHMX psfoB B HacnenactBeHHoH wusMenunsoctd (H.UM. Basunos). Buesnepnas
U3MEHUYUBOCTb U HACJIEACTBEHHOCTD.

Onueenemura 1 SNULCHOMUKA, POJIb SNUCHEMUYECKUX PAKMOPOS 68 HACICOOBAHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOE.

JemoHcTpauMH

[Moptpetst: I'. ne ®pus, B. Uoranncen, H. U. BaBunos.

Tabnuubl W cxembl: «Buabl u3MeHYMBOCTHY, «MoaudukalMoHHas M3MEHYMBOCTHY, «KoMOMHAaTHBHAs W3MEHUMBOCTHY, «Melo3»,
«OnnonoreopeHue», «I eHeTudeckue 3adoieBaHMs YeJoBeKa», «Buabl MyTaLuii».

OOopynosanue: xuBble U repOapHble K3EMIUIAPbI KOMHATHBIX pacTeHHi, pucyHku ((ororpaduu) >KHBOTHBIX C Pa3JIUYHBIMH BHAAMHU
U3MEHYUBOCTH.

JlaGopaTopuass pabora «MccrenoBaHue 3aKOHOMEpHOCTEH MOIM(pUKALMOHHON u3MeH4YHBOCTH. [locTpoeHMe BapUaLMOHHOIO psiia |
BAPUALIMOHHON KPUBOI».

IMpakTuyeckas padora «MyTtauuu y 1po3oduib! (Ha FOTOBBIX MHKPOIIPENapaTax)y.

Tema 14. I'eneTnka yeioBexa



Kapuorun yenoseka. MexxayHapoaHas nmporpaMma MCCeIoBaHHUs reHoMa yesioBeka. MeToibl M3yuYeHHsl PTEHETUKH YEeJIOBEeKa: TeHealorn4ecKui,
ONMM3HENOBBIH, LMTOr€HETUYECKHi, MOMYNALHOHHO-CTATUCTUYECKHH, MONEKyJIsipHO-reHeTudeckuil. COBpEeMEHHOE OnpeneeHHe TIeHOTHA:
MOJHOT€HOMHOE CeKBEHHPOBAaHHE, T€HOTUIMHPOBaHKUE, B TOM uucie ¢ nomoubio [11[P-ananuza. Hacnencreennsie 3adoneBanus yenoseka. ['eHHble
XPOMOCOMHbIE 0OJIe3HH uesnoBeka. bosie3Hu ¢ Hac/eACTBEHHON MPeAPacoNOKEHHOCThIO. 3HaUeHe MEIULIMHCKON IeHeTHKH B NMpPeNOTBPALEHUNU U
JeYeHUH reHeTnyeckux 3abosieBaHunii yenoBeka. Meauko-reHeTudeckoe KoHCyJbTHpoBaHue. CTBoNOBbIE KiIeTKU. [TOHATHE «reHeTHYECKOro rpysay.
DTHU4eCKUe aCeKThbl UCCIEAOBAHUI B 00JaCTH PeIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOPbl MOBBIMIEHHOH YYBCTBHUTEIBHOCTH HE€JIOBEKA K (DU3MYECKOMY H XHMHUYECKOMY 3arps3HEHHIO OKPYIKAIOMIEH Cpebl.
['eHeTnyeckasi MpeApacnoNoKEHHOCTh YeIOBeKa K NaTOJIOr UsiM.

JemoHCTpauHu

Tabauubt u cxembr: «Kapuorumn uenosekay, «MeTOmbl U3yHeHNs TeHETHKH YeoBeka», «I eHeTnueckue 3a00neBaHMsI YETOBEKAY.

IMpaxkTuyeckasn padora «CocTaBiaeHne U aHAIN3 POAOCIOBHONY.

Tema 15. Cenekuusi opranuzmMon

JlomecTukauus U cenexkuus. 3apoxkaeHue cenekunu u goMectuxatmu. Yuenue H. M. Basunosa o LlenTpax npoucxoskaeHuss 1 MHOrooopasus
KYJbTYPHBIX pacTeHuil. Posib cenekiun B CO3AaHUM COPTOB pacTeHUil U nmopoa *kuBoTHbIX. CopT, nopoaa, mraMM. 3aKOH FOMOJIOMMUYECKUX PSI/IOB B
HaceacTBeHHOM n3menynBocTy H. M. BaBuiioBa, ero 3HaueHue JUisl CeNIEKLIMOHHOM padoThl.

Mertoab! cenekunoHHOI padorel. MckyccTBeHHBINH OTOOpP: MAacCOBBIN M MHAMBUAYAJbHbIH. DTanbl KOMOMHALMOHHON cenekuuu. Mcnbiranue
npousBoauTese no moroMcTsy. OTOOp MO reHOTHIY ¢ MOMOLIBIO OLIEHKH (PEeHOTHIA MOTOMCTBA U OTOOP MO reHoTHNY ¢ noMouibio aHanusza JJHK.

HcKycCTBEHHbII MyTareHes Kak MEeTOJ1 CeJIeKLIMOHHOM paboThl. PanualioHHbIi M XUMUYECKUIT MyTareHe3 Kak UCTOYHUK MyTalMi Y KYJIbTYPHBIX
¢dopm opranusmoB. HMcrnosnb3oBaHHe MEHOMHOIO pelakTHpPOBaHHWs W MeTonoB pexkomOMHaHTHBIX JIHK s monyueHuss MCXOAHOro marepuana s
CENIEKLIHH.

[Tonyuenne nonumuionnos. Buyrpusuposas rubpuamsauus. bauskopoacTtsenHoe ckpemuBanue, unu  uHOpuaunr. Hepoacreennoe
CKpelMBaHue, win ayropuauHr. I'ereposuc u ero npuyuHbl. Mcnonb3oBanue rereposuca B cenekuuu. Otnanénnas rudpuauszauus. ITpeononenue
Oecrionust MEKBUAOBBIX THOPUIOB. JlOCTHIKEHMS CeNIeKLIMU PACTEHUI U KMBOTHBIX. «31EHAS PEONIOU).

CoxpaHeHue M U3y4eHHE MEHETHHECKHX PECYPCOB KYJIbTYPHBIX PACTEHHMH M MX AUKUX POAWYEH [ CO3[aHUS HOBBIX COPTOB M rMOPHIOB
CeNIbCKOXO3SHCTBEHHbIX KYNBTYD. M3yuenue, coxpanenie i YNPAGICHUE 2eHEMUYECKUMU PECYPCaMll CeNbCKOXO3AUCMBEHHBIX U  NPOMbICIOBbIX
HCUBOMHBIX 6 YENSAX VAVHULCHUSA CYUCCMBYIOWUX U CO30AHUSA HOBLIX NOPOO, JUHUTE U KPOCCOB, 8 MOM YUCAe C NPUMEHEHUEM COBPEMEHHbIX MEMoO08
HAYYHBIX UCCIO06ANUIL, NePEeO0BbIX UORT U NEPCHEKMUBHBIX MEXHOI02UI.

JdemoncTpauuu

Hoprperst: H. Y. Basunos, Y. B. Muuypus, I'. /1. Kapneuenko, I1. I1. Jlykesinenko, b. JI. Acraypos, H. bopnoyr, J1. K. besnsies.

TaOnuupl u cxembl: «I{eHTPBI NPOUCXOKAEHHST 1 MHOro0Opa3usi KyJbTYPHBIX PACTeHUI», «3aKOH rOMOJIOTMYECKUX PSIIOB B HAC/EICTBEHHOMN
U3MEHUUBOCTHY, «Mertoabl cenexkuumny, «Otnanénnas rudbpuansamus», «MyTareHesy.




JlaGopaTopuas pa6ora «M3yueHne copToB KyJIbTYpHBIX PACTEHHH U MOPOJ] JOMAIIHUX SKUBOTHBIX ).

JlaGoparopnas padora «V3ydeHne METONOB CENEKLIUH PACTCHUID.

IMpaxkruueckan padora «[IpusuBka pacrenuin».

Ixkckypens «OCHOBHbBIE METO/bI M JIOCTHIKEHMs CEeJNIEKLUM PACTeHWH M JKMBOTHBIX (HAa CENEKLMOHHYIO CTaHLMIO, UIEMEHHYI (epmy,
COPTOMCIIBITATENbHBIN YYaCTOK, B TEIUIMYHOE X035ICTBO, B J1a0OpaTOPHIO arpOyHUBEPCUTETA MJTH HAYYHOIO LIEHTPA)».

Tema 16. BuoTexH010rHsl H CHHTETHYECKAS OHOIOTHSI

OObeKThI, UCMOJb3yeMble B OMOTEXHOJIOTUHU, — KJIETOYHbIE U TKAHEBbIE KYJIbTYPbl, MUKPOOPraHM3Mbl, MX XapakTtepuctuka. TpaauluoHHas
OuoTexHoNOrHs: Xae0oneyeHue, MoJy4eHne KHCIOMOIIOUHBIX MPOAYKTOB, BUHOAeaue. MukpoOuonoruueckuii cuate3. OO0beKThl MHKPOOHOIOTHUECKNX
texHonoruii. [Iponssoacreo Oenka, aMHUHOKHCIOT 1 BUTAMHHOB.

Co3znaHue TEXHONOTUI 1 MHCTPYMEHTOB LIEJIEHANPAaBJIEHHOrO N3MEHEHHS U KOHCTPYUPOBAHHUS FTEHOMOB C LIEJIBIO MOJNyYEHHs] OPraHM3MOB U UX
KOMITOHEHTOB, COZIEp KALIX HE BCTPEYAOLIUECs B IPHPO/e OMOCHHTETUYECKUE Ty TH.

Knerounas wmxenepus. Meronbl KyJbTypbl KJIETOK M TKaHeHd pacteHuil u sxuBoTHbIX. Kpuobanku. Comarmveckas rubpuausauus u
comatuueckuit amOpuoreHe3. Mcnonb3oBaHue ramjaouaOB B CeNeKUMH pacTeHuil. [loayyenue monoKOHIbHBIYX anmume.. Hcnonvsosanue
MOHOKJIOHANBHBIX U NOAUKNOHAIbHbIX anmumen 6 meoduyune. VICKyCCTBEHHOE Oro0TBOpeHue. PEeKOHCTpyKUMs SANHLEKIETOK W KJIOHUPOBaHUE
JKMBOTHBIX. MeTol TpaHCIUIAHTAUMU sAep KIETOK. exwonoeuu  0300po6aenus, KyIbmusUposanus i  MUKPOKIOHAAGHO2O — PAZMHONCEHUS
CeNIbCKOXO3ANCMBEHHBIX KYAbMYP.

XpomocomHasi U reHHas umHxkeHepus. MckyccTBeHHbIit cuHTe3 reHa u KoHcTpyuposBanue pexomOunautueix JIHK. Cosoanue mpanceennvix
op2anu3mo6. JIOCTHKeHUs! 1 ePCIeKTHBBI XPOMOCOMHOI M N'€HHOM WHIKEHEPUU. DKOJIOrHYeCcKre U STUYeCcKHe NpodsieMbl FeHHOM HHKEHEPUH.

Menuuunckue 6uorexnonoruu. [Tocrrenomuas uudposas meanuuza. IIP-auarnoctuka. MerabonoMHblii aHaIN3, NrEHOLEHTPUYECKUI aHATH3
MPOTEOMa 4eNOBeKa Ul OLEHKH COCTOSHMA ero 340poBbia. Mcnonb3oBaHue CTBONMOBLIX KieTOK. TaprerHas Tepanus paka. 3D-Ouommkenepus s
pa3paboTkn (pyHOAMEHTAJbHBIX OCHOB MEIMLMHCKMX TEXHOJOTHH, CO3[JaHMA KOMIUIEKCHBIX TKAaHEH COYeTaHHEM TEXHOJIOTHI TPEXMEPHOro
OuonpuHTHHIra U ckaddoaanHra Ui PelieHus 3a1a4 NepCOHaIN3UPOBAHHON MEIMLIMHBI.

Co3naHne BEKTOPHBIX BaKLMH C LeJbio obecrieyeHnss KOMOMHUPOBAaHHOM 3aiuThl oT Bo3Oynuteneii OPBU, ycraHoBieHHE MOJIEKYJISPHBIX
mexaHusmMoB QyHkunonuposanus PHK-coneprkaiux BupycoB, BbI3bIBAIOLHX 0CO00 OonacHble 3a001€BaHHs Y€JI0BEKA U JKHMBOTHBIX.

JdemoHCcTpauun

Tabnuuel 1 cxembl: «Hcrnonp30BaHne MUKPOOPraHU3MOB B MPOMBILIJIEHHOM MPOU3BOJCTBEY, «KiieTouHast nHkeHepus», «I eHHasi HHKeHEepUsy.

JlaGoparopuas padora «M3yuenne 00beKTOB OMOTEXHOJIOTHIY.

IMpakTnyeckasn padora «Ilonyuenne MOTOYHOKUCIBIX TTPOIYKTOBY.

Ixekypens «bHOTEXHONIOrNs — BayKHENIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOrHYeCcKoe MPOU3BOJICTBO)Y.




11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOLHOHHBIX NPEICTABJICHUI B O0HOJIOTHH

DBosrounonHas reopust Y. Jlapsuna. [Ipeanocbuiki BOSHUKHOBEHUSI fapBruHU3Ma. JK13Hb U HayuHas aestensHocTh Y. JlapBuHa.

HBwkymue cunbl dBomouun Buaos no Y. Jlapsuny (BbICOKasi MHTEHCHBHOCTb PAa3MHOJKEHHUS OPraHU3MOB, HACJEACTBEHHAss M3MEHYHBOCTD,
Oopba 3a CylecTBOBaHHE, €CTECTBEHHBIN M HCKYCCTBEHHbII 0TOOp).

Odopmnenne cunTeTnyeckoit Teopuu 3somounu (CTI). HelitpanbHas Teopus ssomonnu. CoBpeMeHHasi 3BOIOLMOHHAsT Ouonorusi. 3HayeHne
3BOJIKOLIMOHHOI T€OpHU B POPMUPOBAHUMN €CTECTBEHHO-HAYYHOI KapTUHBI MHUPA.

JlemMoHCTpAUMH

[Toptpetnl: Apuctrorens, K. Jlunneii, XK. b. Jlamapk, 3. XK. Cenur-Unep, XK. Kiosbe, Y. Japsun, C. C. Uersepukos, 1. U. llImanbrayses,
JUx. Xonpeiin, /1. K. bensies.

Tabnuubt u cxembl: «Cucrema sxuBoid npupons (o K. JIunHero)y, «JlecrHuua suBbix cyiiects (o Jlamapky)», «Mexanusm GopMHPOBaHUS
npucnocodnenuit y pactenuii u xxuBoTHbIX (o Jlamapky)», «Kapra-cxema mapupyta nytewecrsust Y. Japsuna», «Haxoaku Y. lapsuna», «@opmel
Ooprbb1 3a cymecTBoBanue», «Ilopomer romybeit», «MuorooOpasue kynbTypHbIX (Gopm kamyctbny, «llopombl nomMamHuX >KUBOTHBIXY, «Cxema
oOpa3oBaHus HOBbIX BUAOB (1o Y. [lapBuHy)», «CxeMa COOTHOLUEHHS JABUXKYLIUX CHUJI 3BOMIOLHI», «OCHOBHbBIE MOJOKEHUs CUHTETUYECKOH TeopUn
IBOJIFOLIUMY.

Tema 2. MUKPOIBOTIONHS H €€ Pe3yJIbTATbI

[Monynsiuust KaK 3J1€MeHTapHasi eMH1LA YBOMOLMU. COBpPEMEHHbIE METO/Ibl OLEHKH MeHEeTUYEeCKOro pa3Hoo0pasus U CTPYKTYPbI MOMYJISILMHA.
W3menenne renooHma momyJssiliuy Kak 3J1€MEHTapHOE YBOMOLHOHHOE ABJIeHHe. 3aKOH reHeTndeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DnemeHTapHble GakTOpbl (ABHKYLIME CUIIbI) dBOMIOLMU. MyTaunonHslii npouecc. KombnnarusHas usmMeHunBocTs. Jlpeii) reHoB — ciyvaiinble
HEHarpaBJeHHbIe U3MEHEHHs 4acToT ayvienell B nonyssiuusx. Dbdext ocHoarens. Ipdexm Gymoriounoco copaviuikd. CHUNCEHUE 2eHEMUYECKO2O
pasnoodpazusn: npuynnst u creocmeun. lposenenue spghexma opeiigha 2enoe 6 dGonvuiux u mansix nonyaayusx. Murpauun. M3onsus nomyJisiiuid:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onosornyueckas (PenpoayKTHBHAs).

EcrecrBeHHblit 0oTOOp — Hanpasusitomuii haktop 3somounn. Popmbl €CTECTBEHHOr0 0TOOpa: ABWKYILUI, CTAOMIM3UPYIOIIUIA, pa3pbIBatOLLHi
(nu3pynTuBHbIii). [TonoBoit or6op. BO3HUKHOBEHKE M 5BOJIFOLIMS COLMAILHOTO MOBEASHMs! JKUBOTHbIX.

IIprucnocoOneHHOCTE OPraHU3MOB KaK pPe3yjabTaT MHKPOIBOMOLMU. BosHukHOBeHHe npucnocodbnsenuii y opraHusmoB. Apomopdosel u
uanoanantaunu. Ilpumeper npucnocobnenunit y opraHusmoB: Mopdonoruueckue, (U3HONOrH4eckHe, OHOXMMHYECKHE, TOBEICHYECKHE.
OTHOCUTENIBHOCTD MPHUCIIOCOONIEHHOCTH OPraHU3MOB.



Bupa, ero kpurepuu 1 cTpyktypa. Bunoobpasosanue kak pesynbrar MUKposBosroLu. M3omnsuus — kiarouesoii Gakrop supoodpazosanus. [lytu
u cnocodbpl BUAOOOpa3OBaHMsA: ajuonatpudeckoe (reorpaduyeckoe), CHMMATPHUECKOE (DKOJIOTHYECKOE), «MTHOBEHHOE» (TMOJMIUIONAM3ALNS,
rubpuanzauus). JmuTenbHOCT 9BOMIOLMOHHBIX TPOLIECCOB.

MexaHu3Mbl (POpMHUPOBaHUS OUOJIOrMYECKOro pasHooOpa3usi.

Ponb 3BOMOLIMOHHOI OHostoruu B pa3paboTke Hay4YHbIX METO/I0B COXpaHeHus: OnopazHooOpaszus. MUKPO3BOIOLMS H KO3BOJIKOLUS MApa3suTOB U
uX X035eB. MexaHuzMbl (POPMUPOBAHHS YCTOHYNBOCTH K aHTUOMOTHKAM K COCOOBI OOpLOBI € HEH.

JlemoHCTpaUMH

[Moptpetsl: C. C. Yersepukos, D. Maiip.

Tabnuupel u cxembl: «MyTaloHHas u3MeHUUBOCTbY, «IlonynsunonHas cTpykTypa Buaa», «Cxema nposiieHus 3akoHa Xapau—BaiitnOepray,
«JIBIKyIIME CHITBI HBOTIOLIUNY, « DKOJIOTHYECKas U30ISALHSI MOMyJIALUil CeBaHCKOM (openny, «I eorpaduueckast H30JsILMs JIUCTBEHHHUIBI CHOMPCKOIT 1
JUCTBEHHULIBI JlaypCcKoiy, «[lonynsauuoHHbIE BOTHBI YMCIEHHOCTH XHITHUKOB H JKepTBY, «Cxema neiicTBUs eCTeCTBEHHOro 0tbopay, «Popmbl 60pbOB!
3a cyuiectsoBanue», «MuaycrpuaneHelii Menanusmy», «Kusble uckonaemsiey, «IIoKpoBUTENBCTBEHHAs! OKpacka >KUBOTHBIX», «lIpenynpexnaroinas
oKpacka >KMBOTHbIX», «®Pusuonornyeckue ajnantauumy», «IIpucrocobneHHOCTE OpraHu3MOB U €€ oTHocuTenbHOCThY, «Kputepum Buna», «Bumibi-
neoitnukmy, «CTpykTtypa BHma B mnpupome», «Cnocobwer BumooOpaszosanus», «['eorpaduyeckoe BHAOOOpA30BaHME TPEX BHUIOB JIAHIBILIEH,
«xojoruueckoe Bunoodpasosanue Buaos cunuily, «llomunnonas: pacrenuniny, «KanycTHo-penedHblii ruOpumy.

O0opysioBanue: repbapuu pacTeHuit, KOJUIEKIMH HACEKOMBIX, Yydesia NTHLL U 3Bepeii C MpUMepaMH pasJIMYHbIX NPUCIIOCOOIEHUH, yydesa MTUly
1 3Bepeil pasHbIX BUJIOB, repOapiu pacTeHuii OM3KuX BUIOB, 00pa30BaBLIMXCS PA3IMYHBIMU CIIOCOOAMM.

JlaGoparopHas padora «BriABIeHHE H3MEHUHBOCTH Y 0CO0€i OTHOTO BUAAY.

JlaGoparopuas padora «IIpucnocodnenus oprann3MoB U HX OTHOCHUTEJNIbHAS LIETeCO00Pa3HOCTDY.

Jlaboparopuasi padora «CpaBHeHHE BUIOB 110 MOP(OIOrHYECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo110LHs H €€ pe3y/IbTaThl

Meroael u3ydenust MakposBostolmu. [laneoHTonornyeckue MeToabl U3ydeHus 3posouun. IlepexonHbie GopMbl U GUIOreHETUYECKUE PSIibI
OpPraHu3MOB.

buoreorpaduueckue meronb! usyuenus ssomounn. Cpasuenue Gaopel n GayHb MaTEPUKOB 1 OCTPOBOB. buoreorpaduueckue obnactu 3emin.
Buapi-sHIeMHUKH U PEJTUKTHI.

DMOpHONIOrnyecKe U CpaBHUTEIbHO-MOPdONOrnyeckie MeTo/bl 3yueHHsl IBOMIOLMH. ['eHeTnyeckue MeXxaHn3Mbl 3BOJIOLIMM OHTOIeHe3a u
MOSIBJICHHs YBOJIOLIMOHHBIX HOBIIECTB. | OMONIOrHYHbIE U aHATOTUYHbIE OpraHbl. Py1nMeHTapHbie Opranbl n ataBu3Mbl. MONEKyIapHO-TeHETHYECKHE,
OMOXMMHUYECKHE M MAaTeMaTHYeCKHe METOMbl M3ydeHus 3BOMOLHMU. ['omonornunbie renbl. COBpeMEHHbIE METOMbI MOCTPOEHHS (DUIOreHeTHIeCKHX
JIepEeBbEB.

XPOMOCOMHBIE MyTallMH U 3BOJIOLIMS FEHOMOB.



OO6wmue 3akoHOMepHOCcTH (TpaBuia) 3BoarOLMH. [Ipunyun cmensvt  ynxyuii. HeoOpaTMMOCTb 3BONKOLUMHM. AJAnTHBHAS paanaLiys.
HepaBHOMEPHOCTL TEMMNOB BOMKOLIUU.

JdemoHcTpauuu

Hoprpersl: K. M. Bap, A. O. Kosanesckuii, ®. Mrosuiep, D. I'ekkelb.

Tabnuubl n cxewmbl: «DusoreHeTHyeckuii psii Jowanmy», «Apxeontepuke», «3BeposyObie suepb», «Crerouedanvm», «PuHMOGUTHIY,
«Cemennble manopotHukny, «buoreorpaduueckne 30ubr 3emmu», «/peiidp xoutuHentos», «PemukTery, «HauanbHbie cragnu 3MOPHOHATBHOTO
Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIXY, «I OMOJIOrHYHBIE U aHAJTOTUYHbIE OpraHby, «PyauMeHTe, « ATaBU3MBD, «XPOMOCOMHBIE HAOOPHI HeIOBeKa U
luumIianse», «I aBHble HarnpaBiIeHuUs 3BOMO LMK, «O01IHe 3aKOHOMEPHOCTH 3BOJIFOLIUNY.

OOopy/1oBaHKE: KOJJIEKLUH, repOapuu, MyJISDKM UCKOMTAeMbIX OCTaTKOB OPraHW3MOB, MYJISIKM INOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYIMMEHTapPHbIX
OpPraHOB M aTABU3MOB, KOJUIEKLIMH HACEKOMBIX.

Tema 4. Ilpoucxoxkaenue U pa3sBUTHE JKH3HH HA 3eme

Hayunble runore3sl nmpoMCXOXAEHUs >kM3HM Ha 3emne. AOuoreHes u maHcnepmus. JloHayuHbIe NPEACTABIEHUS O 3apPOXKACHUH JKU3HU
(xpearmonn3M). I'mnore3a MNOCTOSIHHOTO CcamMO3apOXKaeHus ku3HH U €€ omnposepskenue onbitamu @D. Penu, JI Cmannannanu, JI. [Tacrepa.
ITpoucxoxkaeHue )KU3HU U acTpPOOUOIOrHsl.

OcHOBHbIE 3Tarnbl HeopraHuueckoi sposrouuu. [lnaHerapHas (reojoruyeckas) 3BOJIOLMS. XUMHYecKas 3BOMrOLMS. AOHOreHHbI CHHTE3
opraHuyeckux seuectB n3 Heopranuueckux. Omeitr C. Munnepa u I'. FOpu. OOpaszosanue nonumepos u3z monomepos. Koauepsarnast runoresa A.
U. Onapuna, runoreza nepsuunoro Oynvona JIk. Xonneitna, reneruueckas runoresa I'. Mémnepa. PuGoszumsbr (T. Yek) u runoresa «mupa PHK»
V. I'mnbepra. @opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKH.

Hctopust 3emnn u metozsl e€ usydeHus. Mckonaemble opranudeckue octatku. I'eoxpoHonorus 1 €€ Merosbl. OTHOCUTENbHAsI U aDCONIOTHAS
reoxpoHosorus. I'eoxpoHoaoruyeckas UKana: S0Hbl, 3pbl, TEPUOAbLL, IMOXH.

Hauanbuble 3Tanbl opraHundeckoil ssomouuu. [lossnenne u 3BOMIOLMS NMEPBLIX KIETOK. DBOMOLUsA MeTabonu3Ma. Bo3HuKHOBEHHE MEpBLIX
skocucrem. CoBpemMeHHbie MUKPOOHbIE OHOMIEHKH Kak aHaJor repBbix Ha 3emie coodiects. CtpomaTonuTel. [IpokapuoThl M 5YKapHOTHI.

ITpoucxokaeHue 3ykapuor (cuMOHOreHes). DBOJIOLMOHHOE MNMPOUCXOJKAEeHUe BHUPYCOB. [IpoMcXoskeHHe MHOIOKJIETOYHbIX OPraHHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBbIE 3Tarnbl 3BONO LMK BbICIIMX pacTeHHid. OcHOBHBIE apoMopdo3bl pacTeHHil. Beixoa pactenuii Ha cyury. [TosiBieHHe CrIOPOBBIX pacTeHUiH
1 3aBoeBaHue UMK cyin. CemeHHbie pacTeHus. [IpoucxoskieHHe LIBETKOBBIX PaCTEHHIA.

OCHOBHBIE 3Tamnbl BOJIOLUUH KUBOTHOrO Mupa. OcHoBHBIE apoMopdo3bl kUBOTHBIX. Bennckas dayna. KemOpwuiickuii B3pbIB — MosiBIeHUE
coBpeMeHHbIX TuMOB. IlepBbie xopaoBbie >kuBOTHBIC. JKM3HB B BOme. DBOMOLMA NO3BOHOUHBIX. [Ipomcxoxaenue ampuOuii M penTHIMIL
[Tpoucxoskaenue miuekonuraromux 1 nruil. IpuHuun kiroyesoro apomopdosza. OcoeHne 6eCrio3BOHOYHBIMHU U [TO3BOHOYHBIMU KUBOTHBIMU CYILH.



PazBuTHe XM3HM Ha 3emiie MO 3pam M TNepuoaaM: apxeil, nMpoTepo3oi, rnajaeo3oi, Me3030i, kaitHo30i. OO0wIas xapakTepucTuka Kjiumarta U
reosoruueckux mnpoueccos. IlosBneHne U pacuBeT XapakTePHBIX OPraHU3MOB. YTrieoOpa3oBaHHE: €ro yCIOBHsS M BJIMAHHE HA Ta30BBIH COCTaB
arMocdepsl.

MaccoBbie BBIMHUPAHUS — HKOJIOrMYECKUe KPU3UCh! rpouuioro. [IpuuuHbl U CaeicTBUS MAacCOBBIX BbIMUpaHuii. COBpeMEHHBIH 3K0IOrH4ecKuii
KpH3uc, ero ocodenHoctu. [Ipobnema coxpanenust OuopasHooOpasus Ha 3emuie.

CoBpemenHas cucrema opranudeckoro mupa. Ilpunnune: knaccuduxauun opranuzMon. OCHOBHBIE CHCTEMATHYECKUE MPYIINbI OPraHU3MOB.

JlemoHCTpaUMH

[Toprpetbl: @. Penn, JI. Crnannanuanwu, JI. IMacrep, Y. U. Meunukos, A. M. Onapun, Ixx. Xonaeiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabuuuel u cxembl: «Cxema onbita @. Penu», «Cxema onbira JI. ITacTepa no u3yueHuro camo3apokaeHus skusHm», «Cxema onbita C. Musiepa,
I'. FOpu», «Jtanel Heopranuueckoit ssomouun», «l'eoxpononormueckas mkanay, «Hauanbubie dTanbl opraHuueckoi sBomouuny, «Cxema
obpasoBanust dykapuoT nyTém cumOuorenesa», «Cucrema xuBoil mpuponb», «CtpoeHne Bupyca», «Apomopdhossl pactenunii», «PuHnoduts,
«OnHOKNEeTOYHbIE BOAOpPOCAW», «MHOrokJeToyHbsle Bopopocin», «Mxwu», «llanoporHukmn», «l'onoceMeHHbie pacTeHusi», «OpraHbl LBETKOBbBIX
pacreHuii», «Cxema pa3BUTHUS JKMBOTHOro Mupa», «Apomopdossl kuBoTHbIX», «lIpocreiimuey», «KumeuHononoctHeie», «Ilinockue dvepBuy,
«Unenucronoruey, «Puidbmy, «3emuoBonHbIe», «IIpecmbikatouiuecsy, «IItuupy, «Mnekonuraromuey, «Pazsutue xu3Hu B apxeiickoii spe», «Passurue
JKU3HU B MPOTEPO30HCKOI dpey», «Pazputue u3HU B Maneo30ickoii ope», «PazBurue u3HU B ME30301CKOi 3pey», «PazButue xu3Hu B KaHHO30HCKON
spe», «CoBpeMeHHasi CUCTEMa OPraHU4YeCKOro MUPay.

O0opynioBanue: repbapuu pacTeHUIl Pa3IMYHBIX OTAENOB, KOJJIEKIMN HACEKOMBIX, BJIa)KHBIE MPENapaThbl )KUBOTHBIX, PAKOBUHBI MOJIIFOCKOB,
KOJUIEKLIMU MIVIOKOXKUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, dydeNa NMTHII ¥ 3BEePei, KOIEKLUN OKAMEHEJIOCTEH, MONE3HbIX UCKOMAEMbBIX, MYJISIKI
OpPraHUYeCKHX OCTATKOB OPraHU3MOB.

Bupryanbnas maGoparopuas padora «Mozenuposanue onbitoB Muuiepa—tOpu 1o usyueHuo abMONeHHOro CHHTE3a OpraHUYecKHuX
COeIMHEeHUH B epBUYHON aTMochepey.

JladoparopHas pabora «/M3yuyeHne u onucaHne UCKOMAEMBIX OCTATKOB APEBHUX OPTraHU3MOBY.

IMpakruyeckasn padora «M3yuenue ocoOEHHOCTEH CTPOSHUS PACTEHHH PAa3HBIX OTACIOBY.

IpakTuueckas padora «M3yueHne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX KMBOTHBIXY.

Tema 5. Ilponcxoxaenue yeJ0BeKa — AHTPONOreHes3

Pasnensl v 3a1a4u aHTPONOIOrMU. MeTOobl aHTPOIOIOTHH.

CraHOBJIeHHE TIPEACTABACHUIH O MPOUCXOXKICHUH YenoBeka. Penurnosusie Bozspenns. COBpeMEHHbIE HAYYHbIC TEOPHH.

CxoncTBo yenoseka ¢ ;)kUBOTHbIMH. CUCTEMaTHYECKOE MOOKeHHEe uenoBeka. CBUAETENbCTBA CXOACTBA HEIOBEKA C )KUBOTHBIMH: CPABHUTEIBHO-
mopdosornyeckue, smOpuonoruyeckue, pusrnonoro-duoxummudeckue, nopeaeHyeckue. OTinyus yenoseka or )KUBOTHBIX. [IpsIMOX0sK/1€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra M BTOPOH CUTHAJIBHOM CUCTEMBI.



JABwkyine cunbl (akTopbl) aHTpororeHesa: Ouosnoruyeckue, couuanbHbie. COOTHOIIEHHE OHOJOrMYEeCKMX W COLMAJIbHBIX (DaKTOPOB B
aHTPOIOTEHE3e.

OcHoBHbIE CcTaguu aHTpororeHesa. Panuue uenoBexkooOpasHble 00€3bsHbI (NMPOKOHCYNBI) M PAHHUE TOHIHABI — OOLME NpPeaKu
yesoBeKooOpa3HbIX 00e3bsiH U JIF0/IeH. ABCTPAJIONUTEKH — JABYHOI'HE MpeaKu Jiroaeil. UenoBek yMelblii, nepBbie M3roTOBIEHUS OpyAuil Tpyaa. YenoBek
NPsSIMOXOJSILIMIA M NePBBIA BBIXOJ Jroiel 3a npenensl Abpuku. Yenosek reinenboeprekuii — oOuuii npeiok HeaHAepTaIbCKOro YeJIOBeKa U YeJIOBeKa
pasymHoro. Yenosek HeaHaepTaNbCKUI KaK BUJ JIFOAEH XON0aHOro kinumara. HYenoBek pa3yMHbIil COBDEMEHHOrO TUTA, I€HUCOBCKUH YeJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenaMu Adpuku. [laneorenernka u najseoreHOMHKA.

DBoMOLMS COBpPEMEHHOro 4enopeka. EcrecTBeHHbi oTOOpP B momymisiuusx 4ejgoBeka. MyTallMOHHBIA mpoliecc W nOaUMOpdu3M.
[TonynsiinoHHbIE BOJIHEL Jipeiid reHoB, Murpauus U «3QQexT OCHOBATENs» B MOMYJISLUAX COBPEMEHHOIO YeJIOBEKA.

Yenoseueckue pacel [Tonstue o pace. bonbiuine pacel: eBponeonanas (eBpa3uiickas), aBcTpano-HErponaHas (3KBaTOPHAIbHASA ), MOHIOJIOUIHAS
(asuarcko-amepukanckas). Bpems u mytu paccenenus yenoseka no riaanere. EquHcTBO uenoBedeckux pac. HayuHash HECOCTOSATENBHOCTL pacH3Ma.
ITpucnocobneHHOCTh YeNoBeKa K PasHbIM YCJIOBUSM OKpysKarollei cpenbl. BiausiHue reorpaduueckoii cpensl u apeiida reHoB Ha mopdonoruo u
(hH3UOJIOTHIO YesIOBEKa.

MexaucuunauHapabie MeToabl B (usnueckoi (OHONOru4YecKkoi) aHTPOMONOrHU. DBOMIOLMOHHAS AHTPOMONOrUS M MAJICOAHTPOMNOIOTHs
YEJOBEUECKUX MOMyssuui. buocoumanenele uccnenosanus npupoabl denoseka. MccnenoBanue KOIBOMOLMH OMONOTMHECKOTO M COLMANBLHOTO B
4eJIOBEKe.

JemMoHCTpauHT

[loptpetsr: Y. Mapsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuuer u cxemel: «Metoasl anTponojorun», «I'onoBHOI Mo3r uenoseka», «HenosexooOpasubie 00e3bsHbl), «CKeNeT 4enoBeka U CKeleT
uMmanse», «PyauMeHTbl U aTaBu3MbDy, «JIBHXKyLIMe CUIIbI aHTPOMOreHe3a», «DBOJFOLMOHHOE JPEBO 4HejloBeka», «ABcTpanonurek», «Yenosek
ymenblit», «Henosek npsmoxopsiumiiy, «JleHucosckuii yenosek» «Heannepranbup», «KpomanboHub», «IIpenku uenoBeka», «ITambl 3BOIIOLUH
yeaoBekay, «Pachl yeIoBeKay.

O0opynoBanue: MyJIskM OKAMEHEJIOCTeH, MPEeaMEeTOB MaTepHalbHOH KyJbTYpbl MPEAKOB uenoBeka, penpoaykuuu (¢pororpaduu) kapTun ¢
MuGOIOrHYecKuMm 1 OGUOIEHCKUMI CIOJKeTaMK NMPOUCX OKIACHHUS YesioBeka, poTorpaduu HaXOM0K MCKOMAaeMbIX OCTATKOB Y€JIOBEKa, CKEeJIET YesloBeKa,
MOJIellb Yepena YesioBeKa U 4eperna UIMMITaH3€e, MOJelb KUCTH YeJIOBeKa M KMCTH LIHMMITaH3€e, MO TOpca MPE/IKOB YeIoBeKa.

JlaboparopHas padora «M3yuenne 0COOEHHOCTEH CTPOCHUS CKENIETA YeNIOBEeKA, CBA3AHHBIX C MPAMOXOKACHHEM).

IMpakTnyeckas padora «M3yueHue 3K0NIOrHYECKUX alaNTaLUi YETOBEKay.

Tema 6. IK0OIOrHs — HAYKA 0 B3AUMOOTHOILIEHHSIX OPraHU3MOB H HAIOPraHHW3MEHHbIX CHCTEM € OKPY’Kalolei cpenoii
3aposkenune u pazsutue sxkonoruu B Tpynax A. I'ymbonbara, K. ®@. Pynbe, H. A. Cepepuosa, 2. I'ekkeunsi, A. Tencnu, B. H. Cykauésa. Pa3zuensl
¥ 3371244 3KoJioruu. CBsi3b SKOJIOTUH € APYTUMU HAyKaMH.



Mertoabl skosnorun. Ilonesble HaOmoneHus. DKCNEPUMEHTHI B 3KOJIOTMH: TNpUpoaHble W JabopartopHble. MopenupoBaHue B 3KOJIOTHH.
MOHHUTOPHUHT OKpYIKarOIIeil Cpeabl: JOKAIbHBIH, PErHOHAIbHbIH U TI00AIbHBII.

3HaYeHHe OHKOJOTHYECKHUX 3HAHMN I YeJOBEeKa. JKOJIOTMYeCKOe MHPOBO33PEHHE KAk OCHOBA CBfA3€H 4YeloBeHecTBa C TNPUPOIOH.
DopMUPOBaHUE 3KOJOTMYECKON KyIbTYPbl H 3KOJOTrMYECKONH rPaMOTHOCTH HACENIEHUS.

JemMoHCcTpaUHH

IMoptpeter: A. I'ymbonbaT, K. @. Pynwve, H. A. Cesepuos, 2. I'ekkens, A. Tencau, B. H. Cyxaués.

Tabauubt u cxembl: «Pasgensr axogorumny», «MeToasl skonorun», «CxemMa MOHUTOPHHTA OKPY KAIOILEH Cpebly.

JlaGopaTopuas padora «/M3y4yeHre METOI0B SKOJIOMMYECKUX UCCIE0BAHUID.

Tema 7. Opranusmbl 1 cpeaa oOHTAHHS

Dkonoruueckne (GakTopbl U 3aKOHOMepHOCTH HX JeiictBus. Kiaccubukanms skonorndeckux (akropos: abuoruueckue, OuoTHUECKHE,
anTponoreHHble. O01ne 3akoHoMepHOCTH AelicTBust skonorndeckux (pakropos. Ilpasuno murumyma (K. IInpenrens, 0. JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIC U CTEHOOMOHTHBIC OPraHU3MBI.

Abuornueckue pakropul. CBeT kak skonoruueckuii paxtop. JleficTBHe pasHbIX YHaCTKOB COJHEYHOTO CEKTPa Ha OPTraHU3MbL. DKOJIOTHYECKHE
rpyIIibl PACTEHMI M JKUBOTHBIX 110 OTHOLIEHHIO K cBeTy. CUrHasibHas posib ceera. PoTonepuoansm.

Temneparypa kak skonoruueckuil (akrtop. JeiicTBue Temrneparypbl Ha opraHusmbl. [lOMKHMIOTEPMHbIE W TOMOHOTEPMHbIE OpPraHW3MBbI.
OBPUTEPMHBIE U CTEHOTEPMHbIE OPTraHHU3MBL.

Brnaxknocts xak skojoruueckuii (akrop. Ilpucnocobnenns pactenuii x moaaep:kaHur0 BogHoro Oanmanca. Knaccudukauus pacteHuin nmo
OTHOLIEHHIO K Bojie. [TpucrnocobieHns JKUBOTHBIX K M3MEHEHUIO BOAHOIO PEKHMA.

Cpenbl oburtaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILUHAsl, MOYBEHHAs, rNyOMHHAs MOANOYBEHHAs, BHYTpUOpraHusmeHHas. Pusuko-
XUMHUYeCKHe 0COOeHHOCTH cpen oOuTtanus oprann3mMoB. [Ipucnocobnenns opraHu3MoB K JKM3HH B Pa3HbIX Cpemax.

Bbuonoruueckne purmbl. BremHue n BHyTpeHHue putMmbl. CyTouHble M roaudHblie putMbl. [IprcnocobneHHOCTs OPraHu3MOB K CE30HHBIM
M3MEHEHUSIM YCIIOBUI JKU3HU.

XusHenneie (opmel opranusmoB. ITonsitue o sku3HeHHOM Qopme. XKusHeHHble (BOpMBI pacTeHWil: aepeBbs, KYCTapHUKM, KYCTAPHHYKH,
MHOTOJIETHUE TPaBbl, OAHONETHHE TPaBbl. JKu3HeHHbIE ()OPMBI JKUBOTHBIX: THAPOOUOHTHI, Te0OHOHTHI, a9poduonTel. OcobeHHocTH cTpoeHus u 00pasa
KUZHM.

buotuueckue paxropbl. Bunbl OMoTHYECKHMX B3aMMOCHCTBUI: KOHKYPEHLIUS, XUIIHUYECTBO, cuMON03 1 ero Gopmel. [Tapasutusm, koomneparus,
MyTyaau3M, KOMMEHCANIu3M (KBapTHPAHTCTBO, HaxyeOHmuecTBo). Herpoduueckue B3aumoperictBusi (tonmmueckue, (opudieckue, (abpuueckue).
3HaueHne OMOTUYECKNX B3aMMOJEIHCTBHIT U1 CYIIECTBOBAHUS OPraHU3MOB B cpene oOutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHHUS.

JleMOHCTpALHH

Tabnuupl u_cxembl: «Ikonorndeckue (axkrope», «CBeTOBO ChekTp», «IKOJOTMYECKHe TPYIIbl JKMBOTHBIX IO OTHOLIEHUIO K CBETYY,
«TennokpoBHBIE JKUBOTHBIE», «XOJOAHOKPOBHBIE >KMBOTHBIEY», «DPH3MOJOTHYECKHE amanTaluuu KXUBOTHBIX», «Cpempl oOWTaHHS OPraHHU3MOBY,




«buonoruyeckue putmbly, «KusHeHHble ¢GopMbl pacTeHuit», «KuzHeHHble (QOPMbI JKMBOTHBIX», «DKOCHCTEMa IIMPOKOJIMCTBEHHOIO Jiecay,
«xocucrema XBOHHOro jecay, «Llenu nutanusy», «XumuuuectBoy, «Ilapasurusmy», «Konkypenunsy, «Cumonos», «Kommencannzmy.

O6opynosanue: repbapuu  pacTeHHil M JKMBOTHBIX, TPUCTIOCOOJEHHBIX K BIMSHUIO PA3NUYHBIX JKOIorudeckux (aktopos, repbapum
CBETOIOOUBBIX, TEHETHOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUI, CBETOMIOOMBbIE, TEHENIOONBbIE 1 TEHEBBIHOCINBbIE KOMHATHbIE pacTeHus), repbapuu u
KOJUIEKLIMU TEIUIONOOMBBIX, 3MMOCTOMKNX, MOPO30YCTOMYMBBIX PACTEHMIA, Yyuena NTUL ¥ 3Bepeil, repOdapiu pacTeHui, OTHOCSIIUXCs K rurpod uram,
kcepouram, mesopuTamM, KOMHATHbIC PACTEHUS AAHHBIX TPYII, KOJUIEKLMH JKUBOTHBIX, OOMTAIOLINX B pasHBIX Cpenax, repOapum M KOJUIEKLUH
pacTeHHil M XKHBOTHBIX, OOJAAIOLINX YePTAMH MPUCTOCOOIEHHOCTH K CE30HHBIM W3MEHEHUAM YCJIOBHH JKU3HH, repOapuu U KOJUIEKLIMU PACTEHHI U
JKUBOTHBIX Pa3JIMUHBIX KU3HEHHBIX (POPM, KOJUIEKLIMM KUBOTHBIX, YHAaCTBYIOIIMX B Pa3JIMYHBIX OMOTHYECKUX B3aUMOJIEHCTBUSIX.

JlaGoparopuas padora «BbisiBieHUe NPUCIOCOOIEHII OPraHU3MOB K BJIUSIHUIO CBETAY.

JlaGoparopuas padora «BbuiBieHne npucnocodeHni OpraHu3MOoB K BIUSHHIO TEMIIEPATYPbI».

JlaboparopHas pa6ora « AHATOMHYECKHE OCOOEHHOCTH PACTEHHIT U3 PA3HBIX MECT OOUTAHUAY.

Tema 8. JxoJ10rusi BUAOB U NONMYJISALHMH

DKonoruueckue xapakrepuctuku nonyssauuu. [onynsiuns kak Ouonoruueckas cucrema. Ponb HeogHOpOOHOCTH cpenbl, (hu3nyuecknx Oapbepos
1 ocobeHHOCTell OMONOruM BUAOB B OPMUPOBAHUU MPOCTPAHCTBEHHOI CTPYKTYpPbI monysisiiuii. OCHOBHbIE MOKa3aTeNH MOMYJISILUN: YHCIEHHOCTb,
MUIOTHOCTB, BO3PACTHAs H MOJIOBAsi CTPYKTYPa, POKAAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIMSL.

Dxonoruueckas CTpykTypa nonyasuun. OLeHka YUCIeHHOCTH nonyasunu. JluHaMuka nomynsauuu u e€ perynauus. buortnueckuil noreHuman
nonyasuuu. Mozaenuposanue auHamMuky nonyssiuuu. Kpusble pocta uucineHHocTH nonynsuud. Kpusbie BbDKHBaHHA. Peryisuus 4HCIEHHOCTH
MONYJISLMIA: posib (GAaKTOPOB, 3aBUCSLIMX U HE 3aBUCSLIUX OT TJIOTHOCTH. DKOJOrMYeCKre cTpaTterun BuaoB (r- u K-crpareruu).

[Tonsitue 00 3kosnoruueckol Huuie Buaa. MecrooOuraHue. MHoromepHas Mmojenb skosoruueckod Humm Jix M. XarunHcona. Pasmepsi
sKonorndeckoi Huum, Ilorenunanbuas u peann3oBaHHas HULIN.

Bun xak cucrema nonyasiuuid. Apeanbl BUAOB. Buabl U UX )KU3HEHHBIE CTPATErHH. DKOJIOTHYEeCKUE YKBUBAJIECHTDI.

3aKOHOMEPHOCTH MOBEIEHHsI U MUI'PALIMil )KUBOTHBIX. bronoruyeckue HHBa3UK 4y KEPOHBIX BHJIOB.

JemMoHCTpaLHH

Ioptpet: [Ixx. K. XatuuHcoH.

TaOnuipl ¥ cxembl: «IKOJIOTMYECKHE XapaKTePUCTHKH nonysinuny, «IIpocTpaHCTBEHHAs CTPYKTYpa Monyasiuumny, «Bo3pacTHble nmupamMubl
nonyssiun», «CKOpOoCTh 3aceNieHns MOBEPXHOCTH 3eMIIN Pa3IMYHbIMU OpraHu3MamMmuy, «Mogaenb skonorudeckoit Huwu [k, M. XaruuHcoHay.

Obopynosanue: repbapuu pacTeHUH, KOJUIEKLIUH KHBOTHBIX.

Jladoparopuas padora «IIpucnocobnenns cemsiH paCTeHHUI K PACCETEHHION.

Tema 9. Dko0orus c0001mecTB. JKOJIOrHYEeCKHE CHCTEMbI.



Coobuiecrsa opranusmoB. buorienos u ero crpykrypa. Cssizu Mekay opraHu3mMaMu B OUOLIEHO3E.

Dxocuctema kak otkpbrtas cucrema (A. JDx. Tencnu). @yHkuuoHanbHble OJOKH OPraHM3MOB B 3KOCHCTEME: MPOOYLEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue yposuu. Tpoduueckue uenu u cetn. Abuotuueckue 6goku sxocucrem. [Tousel 1 uiel B sxocuctemax. Kpyrosopor Bemects
U TIOTOK 3HEPIiH B 3KOCHCTEME.

OcHoBHble NokazaTenu 3kocucTeMbl. bromacca n nmpoayKkuusi. JKONOruueckue nupaMubl Yuces, OHoMaccel U SHEPTUH.

Hunavura sxocucmen. Kamacmpoguueckue nepecmpoiiku. Paykmyayuu. HanpasneHHble 3aKOHOMEPHbBIE CMEHBI COOOIIECTB — CYKLECCHH.
[TepBuuHbIe ¥ BTOPHUYHBIE CYKLUECCHH M MX NMPUYHHBL. AHTPOMOreHHbIE BO3AEHCTBUA Ha cykueccuu. KnumakcHoe coodmectBo. buopasnoobpasue n
MOJIHOTA KPYrOBOPOTA BELIECTB — OCHOBA YCTONYMBOCTH COOOLIECTB.

[TpupoiHbIe 3KOCUCTEMbL. JKOCUCMEeMbl 03ED U PeK. DKOCUCEMbI MOPETl U OKEAHOB. DKOCUCIEMbl MYHOP, 1€CO6, CMenetl, NyCmblHb.

AHTPOMOTreHHBIE YKOCUCTEMBL. ArpOIKOCHCTEMA. ArpoLeHo3. Paznuuus Mexkay aHTPONIOr€HHBIMHU U MPHPOSHBIMH 3KOCHCTEMAMHU.

VYpboskocucremsl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTem. I'oponckas dnopa u payna. Cunantponusanus ropoackoit ¢paynst. buongoruueckoe
M XO351IICTBEHHOE 3Ha4Y€HHE arpoO3IKOCUCTEM H ypOO3KOCHCTEM.

3aKkOoHOMEpPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aUMOZEHCTBUI OPraHU3MOB B 9KOCUCTEMAX. P01 KACKAOH020 s¢hhexma it 611006-20uhukamopos
(karoyeswix 61006) 6 hynkyuonuposanuu sxocucment. IlepeHoc IHEPruK U BELIECTB MEXKAY CMEKHBIMH dKOCHCTEMaMH. Y CTOHYMBOCTH OPTaHU3MOB,
MOMYJISALMHA U 9KOCHCTEM B YCJIOBHUAX €CTECTBEHHBIX U AHTPOMOTEHHBIX BO3IEHCTBHIA.

Mexanusmer 6030eiicmeus 3aepszHeHuil PasHvlX MUNOE HA CYOOPLAHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHIEMHOM YPOGHSIX,
OCHOBbI IKONO2UYECKO2O HOPMUPOBAHUA AHMPONO2EHHO20 6030€iicmeus. MeTon0norus MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIONEHHBIX 3KOCUCTEM.

JemoHcTpauuu

[Toptpet: A. JIx. Tencan.

Tabnuuel u cxembl: «CTpykTypa OMOLIEHO3a», « IKOCUCTEMA LIUPOKOIUCTBEHHOrO Jiecay, «DKOCHCTeMa XBOMHOIO jiecay, «DyHKUMOHAJIbHbIE
rpyMibl OpraHu3MoB B 3kocucTeMe», «KpyroBopor BelecTs B 3kocucTemey, «Llenu nuranus (mactOuilHas, 1eTpUTHas)», « IKOIOrHyecKkas nupamMmuaa
yucem», «IKOJOrn4eckass nupamMmuaa OHOMaccel», «JKojorndeckas mnupammpa sHeprum», «OOpasoBanue Oomora», «llepBuunas cykueccusy,
«BoccTranoBneHue neca nocie noxapa», «KOCUCTEMa 03epay, «ArpoueHos», «KpyroBopoT BeIecTs u MOTOK SHEPruu B arpoueHosey», «IIpumepsr
ypbo3kocucrem».

ObopynoBanue: repbapuu pacTeHUil, KOJIEKIIMH HACeKOMbIX, uydesia MTHI U 3Bepeil, repOapuu KyJbTYPHBIX U JMKOPACTYLIMX PAaCTEHWH,
aKBApPUyM KaK MOZEb YKOCHCTEMBIL.

IpakTuyeckas padora «M3yuenue n onucaHue ypooIKOCUCTEMBD).

JlaGopaTopuas pa6ora «M3yuyeHne pa3sHooOpasusi MEJIKHX MOYBEHHBIX YJIEHHCTOHOIMX B PA3HBIX SKOCHCTEMAX.

IKCeKypeus «IDKCKYpCHsl B THIHYHBIH OnoreoueHos (B ayOpaBy, Oepe3Hsk, ebHUK, Ha CYyXOMOIbHbIN WM MOHMEHHBIH JIyT, 03ep0o, 0010TO)».

DKCKypeHsi «IKCKYypCHUsi B arpOIKOCUCTEMY (Ha MOJIe WK B TEITMYHOE XO35HCTBO)Y.

Tema 10. buocdepa — raodanbHas 3KocucTeMa



buocdepa — obiensianerapHas obosnouka 3emi, rie CyllecTBYeT WK CYIIeCTBOBala Ku3Hb. PazBuTue npejacrasieHuit o Ouocdepe B Tpyaax
3. 3rocca. Yuenne B. . Bepuanckoro o duochepe. Obnactu 6uocdepst u e€ cocras. Kusoe Berectso 6nocdeps! u ero GpyHkIum.

3akoHoMepHOCTH cyuecTBoBaHus duocdepsr. Ocobennoctu duochepr! kak riaodanbHOl 3KocHcTeMBL. J{MHaMUUeckoe paBHOBecHEe B Ouochepe.
Kpyrosopots! BelecTs 1 OMoreoXxuMuuecKkue LUKIbl (yriaepoaa, a3ora). PUTMUYHOCTD siBJIeHHIi B Ouochepe.

3onanbHOCTh Onocheprl. IToHsTre o Guome. OcHOBHBIE OMOMBI CYLIH: TYH/PA, XBOHHBIE Jieca, CMELIaHHbIE M [IMPOKOJMCTBEHHbIE JIeca, CTEIH,
CaBaHHBI, MyCTBIHY, TPOMTMHYECKHE JI€Ca, BBICOKOrOpbs. KimiMar, pacTuTenbHbIil U JKUBOTHBII MHP OHOMOB CyIIH.

CtpyxTypa 1 pyHKLHS XKHBBIX CHCTEM, OLIEHKA HX PeCypCHOro noreHuuana u onochepHsix GyHKuuii.

JemMoHCTpauHH

[oprpersl: B. M. Bepranckuii, 3. 3rocc.

Tabauusr u cxemel: «I'eocdepsr 3emnny, «Kpyrosopor azora B npupone», «Kpyrosopor yraepoaa B npupozae», «KpyroBopor kuciopona B
npupoae», «KpyroBopot Boas! B mpupoze», «OcHoBHbie Ouombl cymmny, «Knumatnueckne nosica 3emmny», « Tynapay», «Talira», «CmemanHblil gecy,
«IIIupoxonucTeeHHbli nec», «Crenby, «CaBanHa», «IlycTbiHsy, « Tponuyeckuii jecy.

OOopynoBanue: repdapru pacCTeHHid pa3HbIX OMOMOB, KOJUIEKIIH KUBOTHBIX.

Tema 11. Yest0BeK u OKpY:KAOMAS Cpeaa

DKONOrHYecKre KpU3KChl M X Npu4KHbl. Bo3jeiicTre yenoseka Ha Onocdepy. 3arpsizHeHre Bo31y1HOM cpeibl. OXpaHa BO3yXa. 3arps3HeHue
BOAHOI cpenbl. OXxpaHa BOAHBIX pecypcoB. Paspyienue noussl. OxpaHa NoYBEeHHbIX pecypcos. M3MmeHnenue knumara.

AHTpPONOreHHOe BO3ACHCTBHE HA PACTUTEbHbII U )KUBOTHBIN Mup. OXpaHa paCTHTENBHOTO U JKUBOTHOTO MUpa. OCHOBHBIE MPUHLHIIBI OXPAHbI
npuposbl. Kpachbie kHuru. Ocodo oxpansiemsie npupojiHeie Teppuropuu (OOIIT). boranuyeckue cajbl 1 300JI0rMUECKUE MapKH.

OCHOBHbIE NPUHLIMITBI YCTONYHUBOIO Pa3BUTHS YEJIOBEYECTBA U NMPUPOLL. PalioHabHOE NPUPO/IONOIb30BAHIE H COXPaHeHHe OHOIOrMYecKoro
pasnooOpaszus 3emnu. OOmue 3aKOHOMEPHOCTH TIOOAIBHBIX JKOJOTHMYECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOrO KPHM3HCAa M €r0 BEPOSTHBIE
MOCNEACTBHS.

Pa3BuTHEe METOZI0B MOHUTOPHHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX NMPOLECCOB. (Cucmemubie UCCIe006aHIs NEPexXood K pecypcocoepezaronyeit i
KOHKYPEeHmMOCHOCOOHOM snepeenmike. buonozuveckoe paznoobpasie u ouopecypest. Hayuonansnore ungopmayuonnsie cucmemsl, obecnevusanuyie
oocmyn K ungopmayuu no COCMOSHUI0 OmMOeabHbIX 61006 U sKkocucmem. (OCHo8bl SKOpeaduIUmMayuy SKOcCUcmemM u cnocobos 00pbosl ¢
ouonoepescoenuamu. Pexoncmpykiun MOPCKUX 1 HA3eMHbIX SKOCUCTIEM.

JemoHcTpauuu

Tabauubt 1 cxemsbl «3arpssHenne atmocheps», «3arpssHenue runpochepoi», «3arpsznenne nousby, «llapuukoseiii 3ddext», «Ocodo
OXpaHsieMble TIPUPOAHBIE TEPPUTOPUINY, «MOoaenu ynpasasieMoro MUpay.

OGopynoBanue: hororpaduu oxpaHseMblx pacTeHuit u xuBoTHbIX KpacHoii kauru Poccuiickoit @enepaunu, KpacHoil KHUIrd peruoxa.
IVIAHUPYEMBIE PE3YJ/JbBTATBI OCBOEHUS ITPOI'PAMMBI ITO BUOJIOI'MU HA YPOBHE CPEJJTHEI'O OBLLIET'O
OBPA30OBAHUSA




JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranasnuaer TpeOOBaHNS K pe3yjbTaTaM OCBOEHHs O0YHaIOIIMMUCS MPOrpamMM cpeaHero odumero oO0pa3oBaHus: JHYHOCTHBIE,
MEeTanpeaMETHBIE U MPEIMETHbIE.

B cTpyKType IMYHOCTHBIX PE3YJIbTaATOB OCBOEHHSI POrPaMMBI 110 OMOJIOrUH BbIIEJIEHbI CIIEIYIOLIHE COCTABJISIOLINE; OCO3HAHNE 00yYarOLIUMHUCS
POCCUIICKOM rpask1aHCKON NAEHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOTIPEACICHUEO, HAIUY e MOMU6ayit K 00y4eHuo
Ouonorun, yerenanpaesieHnoe pazeumue BHYTPEHHUX yOKIEeHUI TUYHOCTH HAa OCHOBE KIJIIOYEBBIX LIEHHOCTEH M MCTOPUHYECKUX TPAAMLMI pa3BUTHsA
OMOJIOrHYECKOTO  3HAHUSA, 2OMOBHOCHL U CROCOOHOCHb OOYYAIOINXCS PYKOBOJACTBOBATBCS B CBOCH OEATENbHOCTH LEHHOCTHO-CMBICTOBBIMH
YCTAaHOBKAMM, MPUCYLIUMH CUCTEME OHOIOruYeckoro o0pa3oBaHus, Haauyie NPAGOCO3HANSA IKOIOTMYECKON KYJIBTYPbI, CHOCOOHOCHIU CIMAGHUMb 11ENTN
U CTPOUTH KU3HEHHbIE IJIaHBI.

JInuHOCTHBIE pPe3y/abTaTbl OCBOEHHS MPOrpaMMbl MO OMOJIOTMH JOCTUrAlOTCS B €JUHCTBE y4eOHOH U BOCIHTATENIBHOH [EATENBHOCTH B
COOTBETCTBUH C TPAJULMOHHBIMH POCCHUICKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHMMH W AyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPHHATHIMH B
o0uecTse npaBuiaMu ¥ HOPMaMHU MOBEAECHHUS! U CIIOCOOCTBYIOT NMPOLIECCaM CaMOMNO3HAHMs, CAMOBOCIIMTAHHs M CAMOPA3BUTHs, Pa3BUTUSI BHYTPEHHEI
MO3ULMH JIMYHOCTH, MATPUOTH3MA U YBA)KEHHS K 3aKOHY M IMPABONOPAIKY, YEJIOBEKY TPY/1a U CTapLIeMy IMOKOJIEHHIO, B3aUMHOIO yBa)kKeHUs!, OepekHOro
OTHOLUEHMS K KYJbTYPHOMY HACJIEAHIO U TPAAULIMAM MHOTOHALIMOHAIBHOrO Hapoaa Poccuiickoit @enepaumu, npupoae 1 OKpyskaroLiei cpene.

JIN4HOCTHBIE pe3yabTaThl OCBOEHHUs yueOHOro mnpeamera «bHOJOTHS» OOIKHBI OTPAXKaTh TOTOBHOCTH M CIIOCOOHOCTH OOYHAIOIIMXCS
PYKOBOJICTBOBATbCsl CHOPMUPOBAHHOM BHYTPEHHEH NMO3ULMEH JIMYHOCTH, CUCTEMOI LIEHHOCTHBIX OPUEHTALINI, MO3UTHBHBIX BHYTPEHHUX yOeKIAeHH I,
COOTBETCTBYIOLIMX TPATULMOHHBIM LIEHHOCTSIM POCCHMICKOro 0oOIIecTBa, paclIMpPeHUe >KU3HEHHOrO OIbiTa M OMbITa JAEATeNbHOCTH B IpoLecce
peanu3auMyu OCHOBHBIX HAMpPaBIEHUIT BOCMIUTATEIbHON AEATENbHOCTH, B TOM YHCIIE B HaCTH!

1) rpaaaHCKOro BOCIHTAHUS:

c(hOPMHUPOBAHHOCTB I'PAKIAHCKOM MO3ULIMKM 00Y4aOLIEerocst Kak aKTUBHOIO M OTBETCTBEHHOIO YJIeHa POCCHICKOro 00IIecTBa,

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX NMPaB 1 00si3aHHOCTE, yBakeHNe 3aKOHA 1 NPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOH NEATEIbHOCTH NPH CO3MAHUM Y4YEOHBIX MPOEKTOB, PELICHWH Y4eOHBIX M MO3HABATENbHBIX 3a/ady,
BBITIOJIHEHUH OMOJIOrHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH OTpeeNsiTh COOCTBEHHYIO MO3ULIMIO MO OTHOLIEHHIO K SIBJIEHUSIM COBPEMEHHOM JKU3HU M OOBSCHSTD €€;

YMEHHE YYHUTBIBATh B CBOUX AEHCTBHUIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO B3aUMOAEHCTBUSA JIIOACH C Pa3HBIMU YOKIEHUSIMH, KYJIbTYPHBIMU
LEHHOCTAMH U COLIMATIbHBIM MOJIOKEHHUEM,

rOTOBHOCTB K COTPYAHUYECTBY B [POLIECCE COBMECTHOI'O BBIMOIHEHHs YUeOHBIX, MO3HABATENbHBIX M HCCIIEN0BATEIbCKUX 327134, YBAKUTEIbHOIO
OTHOLIEHHsI K MHEHHIO OMIMOHEHTOB MpH 00CYKASHUHN CIIOPHBIX BONPOCOB OMOJIOrMYECKOro ColepsKaHus,

FOTOBHOCTb K 'YMaHUTAPHOH U BOJOHTEPCKON AESITETbHOCTH,



2) NaTpHOTHYECKOI0 BOCTIHTAHHS:

c(OPMHUPOBAHHOCTb POCCHHCKON IPa’kAaHCKOH MAEHTHYHOCTH, MATPUOTU3MA, YBAXKEHHs K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH MeEpen
Ponunoii, ropaocTu 3a cBOi Kpaii, cBor0 Ponuny, CBOI A3bIK U KyIbTYpPY, MPOILIJIOE U HACTOsLIEE MHOrOHALMOHAIbHOrO Hapoaa Pocenn,

LIEeHHOCTHOE OTHOLUEHHE K MPUPOAHOMY HACIE/MIO U MAMATHUKAM MPUPOJIbL, 10CTHKEHUIM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOIUsIX,
Tpyae,

CNOCOOHOCTH OLIEHNBATD BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOIOTHH, TOHUMAaHKs 3HaUeHNst OMOIOruY B MO3HAHUH 3aKOHOB
MPHPOLL, B JKU3HU YEIOBEKA U COBPEMEHHOTO 00ILECTBa,;

nneiHas yoex1€HHOCTh, FOTOBHOCTb K CIY/KEHUIO  3amuTe OTeyecTBa, OTBETCTBEHHOCT 3a €ro cyas0y;

3) AyX0BHO-HPABCTBEHHOI0 BOCTIUTAHHUSI:

OCO3HAHHME AYXOBHBIX LICHHOCTEH POCCHICKOrO HAPOAa;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, ITUYECKOrO MOBEACHHUS,

CrocoOHOCTh OLIEHUBATH CUTYALIMIO U IPUHUMATh OCO3HAHHbIE PELIEHHs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH,;

OCO3HAHUE JIMYHOIO BKJIAJ1a B IOCTPOEHUE YCTOHYMBOIo Oy AyLIero;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POAMTEIAM, CO3JAHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEHHON >KH3HHU B
COOTBETCTBUH C TpaauLMAMHU Haponos Poccun,

4) 3¢TeTH4eCKOr0 BOCIHUTAHMS:

3CTETUYECKOE OTHOLIEHHE K MUPY, BKJIFOYAs 3CTETUKY ObITa, HAYYHOr0 U TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLIEHMUIA;

MOHUMAHKUE YMOLIMOHAIBHOTO BO3AEHCTBHS JKUBOI MPUPOALI U €€ LIEHHOCTH;

FOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJIEHHE NPOSIBIATh KA4€CTBAa TBOPUYECKOH JIMYHOCTH,

5) pusuyeckoro BocnuTaHusi, (POPMUPOBAHHS KYJIbTYPBI 3A0POBbsSI H IMOUHOHAJIBLHOr0 6,1aronoJIy4us:

MOHMMaHWE U peanu3alusi 370poBoro u OeszomacHoro odpasa KM3HM (310POBOE IMHUTAHUE, COONMIO/ICHUE TMIMEHHYECKHUX [MPaBHJ U HOPM,
cOalaHCHPOBAHHBIN PEKUM 3aHATHH M OTJBIXA, PeryjsapHas (pusHyeckas aKTUBHOCTb), OEPEeIKHOT0, OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOIIEHHS K
cOOCTBEHHOMY (PU3NUECKOMY U MCHUXUYECKOMY 370POBBIO;

MOHMMaHHe LIEHHOCTH MPaBWJI MHAMBUIYAJIBHOIO U KOJUIEKTUBHOIO GE€30MacHOro MoBEASHMs! B CUTYALMX, YIPOKAIOIIMX 3/I0POBbIO0 M JKU3HH
JIrOJ1ei;

OCO3HAHHE MOCAEACTBUI U HEMPUATHSA BPEAHBIX NMPUBbIYEK (YIOTPeOIeHU aNKOroysa, HAPKOTHKOB, KYPEHUS),

6) TPyA0BOro BOCIIUTAHHS:

rOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCcTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTHUBHOH NEATENbHOCTH TEXHOJOrMYECKOH M COLMAIbHONH HANpaBlI€HHOCTH, CMOCOOHOCTh MHULIMHUPOBATH, IMIAHHPOBATbH H
CaMOCTOSITENTbHO BBIMOJIHATD TAKYIO AEATEbHOCTD,

MHTEpeC K pasiuyHbiM chepam MpodecCHOHANbHON AESTeNIbHOCTH, YMEHHE COBEepLIaTh OCO3HaHHbI BbIOOp Oyayuiei npodeccun u
peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBbI,

FOTOBHOCTb M CMOCOOHOCTH K 00pa30BaHUIO H CaMOOOPA30BaHUIO HA MPOTAKEHUU BCEH KU3HH;



7) 3K0JIOrHYeCKOro BOCIIUTAHUS:

HKOJIOTHYECKH LeIecO00Pa3sHOe OTHOLIEHHE K MPUPOJIE KAK HCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHHS,

MOBBILIEHNE YPOBHS SKOJOrMYECKON KyJbTYphl: MPUOOPETEeHNE OMbITA MNIAHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOXKHBIX TOCIENCTBHIH IS
OKpY:KaroLel cpebl;

OcO3HaHue riodaabHOro XapakTepa 3KOJNOrHYECKUX MpodaeM U MyTel UX peLueHus;

CNOCOOHOCTH MCTIONBL30BATh MPHOOPETaeMble NP U3Y4eHNH OUOIOTHH 3HAHUS U YMEHUS MPH PeLIeHHH MPo0JeM, CBA3aHHBIX C PALlMOHAIbHBIM
MPUPOAONOIL30BaHUEM (COOMOAeHNE TPaBUI NOBEACHNUS B MPUPONE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B DKOCHUCTEMAX, OXPaHy BH/OB,
sKocucTem, buochepsr);

aKTUBHOE HENpusiTue JAEeUCTBUI, NPUHOCALIMX BpPEA OKpPY/Kalolleld NPUPOAHON cpejle, YMEHHe [POrHO3MpOoBaTh HeONaronpusTHole
IKOIOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX AEHCTBUI U MPEIOTBPAILATh HX,

HAJIM4YHE PA3BUTOrO HKOJOTHYECKOTO MBILIICHHS, YKOJOTHYECKOH KYJbTYPBI, ONBITA AEATEIbHOCTH KOJOTHYECKOW HANMpPaBACHHOCTH, YMEHUs
PYKOBOJCTBOBATHCSI MU B [03HABATENbHONW, KOMMYHUKATHBHON M COLMAJbHON NMPAaKTHKE, FOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH AESTEIbHOCTH
9KOJIOrM4€CKOIl HarpaBJIEeHHOCTH;

8) HEHHOCTH HAYYHOI0 NMO3HAHUS:

¢(hOpMHUPOBAHHOCTb MHUPOBO33PEHUS], COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M OOIIECTBEHHOI MPAaKTHKH, OCHOBAHHOTO
Ha JIMaJIore KyJIbTYp, ClIOCOOCTBYIOIIEro OCO3HAHUIO CBOEIO MECTa B MOJHKYJIBTYPHOM MUPE,

COBEpIIEHCTBOBAHHUE SI3bIKOBOI M YUTATENbCKON KYJIBTYPbI KaK CPE/ICTBA B3aUMOJEHCTBUS MEKAY JIFOIBMH U MO3HAHUS MUPA,

noHuManue creuuduku OHONOrMM KaK HAyKW, OCO3HAHUS €€ poiau B (OPMHUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBILLIEHUS, CO3JaHUH
LIEJIOCTHOTO MPEACTaBICHUs: 00 OKPY’KaIOLIEM MUPE KaK O €MHCTBE MPHUPOLI, HeJI0BeKa U O0IIeCTBa, B MO3HAHUN MPHPOAHBIX 3aKOHOMEPHOCTEH U
peliennn npobiemM CoXpaHeHUsl MPUPOIHOrO PABHOBECHS,

yOeKNEHHOCTb B 3HAYMMOCTH OWOJIOrMM Uil COBPEMEHHOH LMBMIM3aLMKM: ODeCreyeHuss HOBOrO YPOBHs PA3BUTHs MEIMLIMHBI, CO3JaHUe
MEPCMeKTHBHBIX OMOTEXHONOTHH, CMOCOOHBIX pellaTh pecypecHble MpoOaeMbl pa3sBUTHs YENOBEYECTBA, MOMCKA MyTeil BBIXOZA M3 TNIOOAIBHBIX
9KOJIOTHYECKUX Mpobsem u obecrnedeHus nepexona K YCTOHYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCMONB30BAHUIO MPUPOAHBIX PECYpCOB H
(OPMHMPOBaHUIO HOBBIX CTAHAAPTOB JKU3HH;

3aUHTEPECOBAHHOCTh B NMOJy4YeHHH OMOJOrMYECKUX 3HAHUIT B LIeJIsIX MOBbILIEHUsI O0LIel KyJIbTYpbl, €CTECTBEHHO-HayYHOH rPaMOTHOCTH, Kak
COCTaBHOMN 4acTH (PyHKLHOHAIBHOMH rpaMOTHOCTH 00yHaromuxcs, GopMUpyeMOii npu u3y4eHuH OHOIOTHH,;

MOHUMaHHE CYLIHOCTH METOOB O3HAHUS, UCIMOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTM MCIIOJIb30BAaTh MOJIy4aeMble 3HAHHSA JIs
aHaM3a U OOBSCHEHUs SIBJIEHUI OKPY’KArOLIEro MUpa M MPOMCXOASLIMX B HEM M3MEHEHMUIl, yMeHHe enaTh 0OOCHOBaHHbIE 3aK/IIOYEHHS] HA OCHOBE
Hay4YHbIX (PAKTOB M HMEIOLIUXCSA JAHHBIX C LGB0 TOIYYEHHS] JOCTOBEPHBIX BHIBOZOB,

CMOCOOHOCTb CAMOCTOSATENIbHO MCIOIb30BaTh OMOMOTHYECKHE 3HAHUS [T PeIleHHst MPoOeM B peabHbIX KH3HEHHBIX CUTYALHSIX,

OCO3HaHMEe LIEHHOCTH Hay4HOIl 1€ TeIbHOCTH, TOTOBHOCTb OCYIUECTBIISATh MPOSKTHYIO U UCCIIEN0BATENLCKYIO JI€STEIbHOCTD MHAMBUAYAIBHO U

B rpynrie;



rOTOBHOCTb M CIOCOOHOCTH K HENMPEPLIBHOMY o6pa30133nmo H caM006pa3<>BaHm0, K aKTUBHOMY IIOJIYUYCHHK) HOBBIX 3HaHUI 1o OMOJIOruK B
COOTBETCTBHH C JKU3HCHHBIMH HOTpe6HOCTﬂMI/I.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJbTaTbl OCBOGHUsi y4deOHOro rmnpeamera «bBuojorus» BKIOYAKOT: 3HAYMMbIe Uit (POPMUPOBAHUST MHUPOBO33PEHUS
00y4aroLIMXCsl MEKIANCLUTUIMHAPHBIE (MEKIpeIMETHbIE) O0IIeHay YHbIe MOHATHS, OTPAKAKLIMEe LEeJOCTHOCTh HayYHOH KapTHHbBI MUpa U crietuduky
METOJIOB MO3HAHUsI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs, SIBJICHHE, MPOLECC, CUCTeMa, Hay4HbIi (PaKT, MPUHIKI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEeOpHs, HCCIeNOBaHHe, HAOMIOAeHHe, M3MEPEeHHe, HJKCIEPUMEHT W ApYyrue), yHHUBEpCaibHble y4eOHbIE AeHCTBUS
(no3HaBaTeNbHbIE, KOMMYHHUKATHBHbBIE, pPeryJsiTHBHbI), olecrieunBaroiune QGopMHpoBaHHE (DYHKUMOHAJIBHOM TIPaAaMOTHOCTH M COLMAJIBHOM
KOMIeTeHLIMM O0y4aroIuXcsi, CrOCOOHOCTh O0Yy4YaroLIMXCsl HMCIOJIb30BaTh OCBOEHHbIE MEXIMCLMIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HaHWUs U
YHHBEpCaIbHbIE yueOHbIe AeiiCTBUS B MO3HABATEIbHON H COLIMATBLHOMN MPAKTHKE.

B pesynbrare msyuenuss OHONOrMM Ha ypOBHE cpemHero oduiero obpasoBanus y oOyuaromerocs OyayT chopMHpPOBaHbI MO3HABATENILHBIE
YHUBEpCaJbHble y4yeOHble NEHCTBHS, KOMMYHHKATHBHbIE YHHBEpCaJibHble y4eOHbIe AEWCTBUS, PEryJissTHBHbIE YHUBEpCaJbHble yueOHble NeiCcTBus,
COBMECTHasl AeATeNIbHOCTb.

MeranpenmeTHbie pe3yabTaThl OCBOEHHSI POTrPAMMbI CPEAHEro 001mero oopa3oBaHust JOMKHbBI OTPAKATH:

OBnanenue yHHBePCATbHBIMH Y4eOHBIMH NMO3HABATE/IbHBIMH JeHCTBHAMU:

1) 0a3oBbie JIOrHYECKHE 1eHCTBHA:

CaMOCTOSATENBHO (DOPMYJIUPOBATH U AKTYATU3UPOBATH MPOOJIEMyY, paCCMATPUBATh €€ BCECTOPOHHE,

UCMOJIb30BaTh TPH OCBOGHUH 3HAHWI TPUEMBI JIOPMYECKOrO MbIlJIeHHs (aHann3a, CUHTe3a, CpaBHEHMs, Kiaccupukaumu, oOoOmeHus),
PacKphIBaTh CMbIC] OMOJIOrHYECKUX MOHATHI (BBIIEISATh UX XapaKTepHbIe NPU3HAKH, YCTAHABIMBATD CBSA3U C APYTUMH MOHSITHIMMU),

OMpenessiTh Uelu AeATeNbHOCTH, 3a]aBasi mapaMeTpbl U KPUTEPUU UX AOCTHIKEHHSI, COOTHOCHTDb PE3YJIbTAThI AE€ATEIbHOCTH C MOCTABIEHHBIMU
LEJSIMHU,

MCIIOJIb30BaTh OMOJIOrMYECKHE MOHATHS ISl 00bsCHEHUs! (PaKTOB U sIBJICHUH KUBOI MPUPOBI;

CTPOUTH JIOTHYECKHE pacCykaeHus (MHAYKTUBHbIC, NENYKTUBHBIC, IO aHAJOTHH), BBIIBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEUHS B
paccMaTpUBaEeMBIX SBIEHUSX, (JOPMYIHPOBATH BBIBOABI H 3aKIIKOYEHHUS,

MPUMEHSITb CXEMHO-MOJE/IbHbIE CPEJICTBA JUIsl MPECTABIIEHUs] CYLECTBEHHBIX CBS3EH 1 OTHOLIEHHH B M3yYaeMbIX OMOJIOrMYeCKuX 00beKTax, a
Tak)Ke NMPOTHBOPEUYHIT Pa3HOI0O POAA, BBISIBJIEHHBIX B Pa3IMYHbIX HHPOPMALMOHHBIX UCTOYHMKAX

paspabaThIBaTh MIIAH perieHns npodIeMbl ¢ YHETOM aHAIN3a UMEIOLHXCA MATEPHAIBHBIX U HEMAaTePUAIbHBIX PECYPCOB,;



BHOCHTB KOPPEKTUBbI B IESTEIbHOCTh, OLIEHHBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISIM, OLIEHUBATH PUCKHU TOCIIE/ICTBHI J1esITeIbHOCTH;
KOOPAMHHUPOBATH U BBIMOIHATE PabOTY B YCIOBUSIX PeaTbHOr0, BUPTYAJbHOIO H KOMOMHHPOBAHHOTO B3aUMOCHCTBHS,
pa3BHBATh KPEATHBHOE MBILIJIEHHE MTPH PEIICHNH JKH3HEHHBIX MPodem.

2) 6a30BbIe HCCJIEA0BATEIBCKHE JEHCTBHSA:

BJIaZ€Th HABBIKAMH yueOHO-NCCIeI0BATENbCKON 1 MPOEKTHOMN EITeNbHOCTH, HABBIKAMHU pa3peLeHns npodieM, CrmocOOHOCTBIO U TOTOBHOCTBIO
K CAMOCTOSITEIbHOMY MOMCKY METOIOB PEIIeHHs MPAKTHYECKNX 3a1a4, MPUMEHEHHIO Pa3HYHbIX METOAOB MO3HAHNUS,

MCIIOJIb30BaTh Pa3/IMYHbIe BHUIbI JESTEJHbHOCTH 0 TMOJyYEHHI) HOBOIO 3HAHMs, €ro MHTeprperauyy, npeodpa3oBaHUI0 M NPUMEHEHHIO B
y4eOHBIX CHUTYaLMsX, B TOM YHCJIE NMPU CO3JjaHIK Y4eOHBIX U COLIMAJIBHBIX MPOEKTOB;

dbopMupoBaTh HAyYHbBIIT TUIT MBILIIEHNS, BJaAETh HAYYHON TEPMUHOIOTHEH, KIIFOYEBbIMH MOHATUAMH U METOAAMHU,

CTaBHUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/Ja4U B 00PA30BATENbHOMN AEITEIbHOCTH U JKU3HEHHBIX CHUTYALIHsX,

BBISIBJISIT TPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajadvy, BbIABHIaTh TUIOTE3y €€ pelIeHMs, HaXOAUTh apryMeHTbl s
JIOKa3aTebCTBAa CBOMX YTBEP K/IEHHI1, 3a/1aBaTh NapaMeTpbl U KPUTEPUH PELIEHHS,

AQHAJIN3UPOBATH MONYYEHHBIE B XOA€ PELICHHs 3a/1a4H Pe3yJIbTaThl, KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MIPOTHO3HMPOBATH U3MEHEHHE B
HOBBIX YCITOBHSIX,

J1aBaTh OLIEHKY HOBbIM CUTYaLMsIM, OLEHHBATb PUOOPETEHHBIN OIBIT,

OCYILECTBJISATD LieNIeHaNpaB/IEHHbIN MOMCK MEePeHOca CPEICTB U CrOCO0O0B AeHCTBUS B MPO(EeCCHOHANBHYIO Cpeay,

YMETb NIEPEHOCUTH 3HAHUS B MIO3HABATENIbHYIO U MPAKTHUECKYIO 00aCTH )KU3HENEATETbHOCTH;

YMEeTb UHTETPUPOBATh 3HAHUS H3 PA3HBIX MPEIMETHbIX 001acTeit;

BBIIBUIaTh HOBbIE WJIEH, IpesiaraTb OPUTMHAJIbHBIC MOAXO/bl U PELIeHHUs, CTAaBUTh MPOOJIEeMbl U 3ajauM, JOMyCKaKLI1e ajibTePHATHBHBIE
peLeHHMs.

3) pa6ora ¢ undopmanmeii:

OPMEHTHPOBATBLCSI B Pa3JIMYHbIX MCTOYHHUKAX HMHoOpManuu (Tekcre yuyeOHOro rnocoOusi, Hay4dHO-TONMYJSIPHON JuTeparype, OHOIOrnYecKux
CIIOBapsAX M CMPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax maHHbIX, B UHTEpHETE), aHAIH3HUPOBaTh MHPOPMALIHIO PA3IUYHBIX BUAOB H (JOPM MpeACTaBIeHHS,
KPUTHYECKH OLIEHUBATH €€ I0CTOBEPHOCTh U HENIPOTHBOPEUNBOCTD;

(dbopmMyIMpoBaTh 3arnpockl U MPUMEHSATh Pa3JIMuHbIe METOJbl MpHU Tmoucke U ordope Ouonoruyeckoil mHbopmaumn, HeoOXOAUMOI s
BBIMOJTHEHHs y4eOHBIX 3a/a4;

npuodpeTaTb OMBIT MCMONb30BaHMA HH(OPMALMOHHO-KOMMYHHKATUBHBIX ~TEXHOJOTHil, COBEPLICHCTBOBATH KYJIBTYPY AKTHBHOIO
HCIIOJIb30BaHMsI PA3JIMYHbIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMAasbHYIO (Gopmy npexacrapieHusi Ouonoruveckoin nHGopmauum (cxembl, rpa@uku, AuarpamMmbl, TaOIULbI,
PUCYHKH U IPYTOe);



MCIIOJIb30BaTh Hay4HbIi sI3bIK B KayecTBe CpeacTBa rnpu pabore ¢ Ouonoruyeckoil uHpOpMaLMed: NPUMEHATh XUMHUYECKUe, PU3nyYeckue u
MaTeMaTH4YeCKHe 3HaKH U CUMBOJIBbI, (hopmyIbl, abOpeBuaTypy, HOMEHKIATYPY, HCMOIB30BaTh U TPEOOPa30BbIBATh 3HAKOBO-CHMBOIMYECKHE CPENCTBA
HATJISTHOCTH,

BJIAZIETh HABbIKAMU PACIO3HABAHUS M 3aLUThI HHPOPMALIMU, HHPOPMALIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBaageHne yHHBepPCAIbHBIMH KOMMYHHKATHBHBIMH A1€HCTBHSIMH:

1) obmenue:

OCYILIECTBJIATh KOMMYHUKALIMK BO BCeX cdepax >KM3HM, aKTUBHO Y4acTBOBATh B MAJIONe WJIM AMCKYCCHM IO CYILECTBY 00CY’KAaeMoil TeMbl
(yMeHue 3anaBaTh BOMPOCHI, BHICKA3bIBAThL CYKIEHUS OTHOCHUTEJIBHO BBIMOJHEHMS MPeajaraéMoil 3aayul, YIUTbIBATE HHTEPECH] H COMVIACOBAHHOCTD
MO3ULIMI APYrUX YHACTHUKOB JAMAJIOra UJIH JUCKYCCHU),

pacrio3HaBaTh HeBepOasibHble cpeacTBa OOLIEHMsI, MOHMMATh 3HAY€HHE COLMANIbHBIX 3HAKOB, NPEANOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX
CUTYaLMi, YMETb CMAr4yaTh KOHQJIMKTBI U BECTH NEPEroBOphI;

BJIQJIETh PA3IMYHBIMU Crioco0amu OOIIeHHs U B3aUMOIEICTBYS, TOHUMATh HAMEPEHHS APYTUX JIKOACH, NPOSBIATh YBAKUTEIbHOE OTHOLIEHUE K
cobecenHUKy U B KOPPeKTHOH (hopme GopmyanpoBaTe CBOH BO3PAKEHHS,

Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHS C UCIOJIb30BAHUEM SI3bIKOBbIX CPEJICTB.

2) coBMeCTHAas! 1eSTeIbHOCTh:

MOHUMATh M UCIOJIb30BaTh NMPEUMYLIECTBA KOMAaHAHON M MHAMBHUIAYaIbHOH padoThl Npu perneHn O1osiornyeckoii mpodiembl, 000CHOBBIBATH
HEOOXOMMOCTb NMPUMEHEHHs IPYNIOBbIX (GOPM B3aUMOIEHCTBUS MPU peLIeHUH yueOHOH 3a1a4H;

BBIOHUPATH TEMATHKY U METOJbI COBMECTHBIX JEHCTBUI C yUETOM OOINX HHTEPECOB U BO3MOKHOCTEH KayKAOTO 4IeHA KOJUIEKTHBA,

MPUHUMATh LIEJIH COBMECTHOHN AEATEIbHOCTH, OPraHU30BbIBATH U KOOPAUHHPOBATH ACHCTBUS MO €€ NOCTUIKEHUIO: COCTABIATD IJIaH JEHCTBUIA,
pacnpenensTh poiu C yu€TOM MHEHHI YYaCTHUKOB, 00CYKAaTh Pe3yJbTaThl COBMECTHOI padoThl;

OLIEHHMBATh KaY€CTBO CBOEIO BKJIa/a M KayKA0I0 Y4aCTHHKA KOMaH1bl B OOLIMIT pe3y/ibTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeaiaraTb HOBbIE MPOEKTHI, OLIEHUBATDL UACH C MO3ULIMK HOBU3HbI, OPUTHHAJIBHOCTH, NPAKTUYECKON 3HAYUMOCTH,

OCYIECTBJISATD MO3UTHBHOE CTPATErMYECKOE MOBEIEHUE B PA3JIMUHBIX CUTYALMSIX, MPOSBIISTL TBOPUECTBO U BOOOpakeHHe, ObITh MHULIMATUBHbIM.

OBJiiajieHHe YHHBEPCAJIBbHBIMH PeryJsiTHBHbIMH AeHCTBHSIMM:
1) camoopranusanus:
MCIIONIB30BATh OMOJIOrMUeCKHe 3HAHUS JUTS BBISIBJIGHUS POOJIEM M UX PELIEHUs! B JKM3HEHHBIX M YYEOHBIX CHTYaLHSIX,



BBIOMpATh Ha OCHOBE OMOJIOrMYECKHX 3HAHMH LIEJIEBbIE U CMbICJIOBbIE YCTAHOBKH B CBOUX AEHCTBMSX M MOCTYINKAX MO OTHOIIEHHIO K JKMBOW
NPUPOJE, CBOEMY 370POBBIO H 3[10POBbIO OKPYIKAOLINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH MMO3HABATENbHYIO HEATENIbHOCTb, BBISBIATH MPOOJSEMbI, CTaBUThL U (HOPMYIHPOBATH COOCTBEHHbIE 3ala4l B
00pa3oBaTeNIbHOMN AESTENbHOCTH U )KU3HEHHBIX CUTYaLIUsIX;

CaMOCTOSITENIBHO COCTABJIATh TUIAH PELIeHHs! MPOOJIEMBI C YUETOM UMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN M MPENOYTEHHIA;

JaBaTb OLIEHKY HOBBIM CUTYaLUsM,

pacLIMPSATH PaMKH y4eOHOro npeameTa Ha OCHOBE JINYHBIX MPEANOYTEHHIT,

Zles1aTh OCO3HAHHBIN BBIOOD, apryMEeHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD 32 PELIEHHE;

OLIEHUBATb MPHUOOPETEHHBII OIBIT;

cnocobcTBOBaTE  (HOPMUPOBAHMIO M MPOSBICHUIO LIMPOKOH OHPYAMLMH B pPasHbIX OOJACTSIX 3HAHUI, MOCTOSHHO MOBBILIATH CBOM
0o0pa3oBaTeNnbHbIN U KYJIbTYpPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTh OLEHKY HOBBIM CHUTYALUsIM, BHOCUTb KOPPEKTHBBI B 1€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YILTATOB LIEJISAM,

BJIaJI€Th HABBIKAMM TO3HABATE/ILHOH peIeKCui KaKk OCO3HAHUS COBEPIIAEMBIX AEHCTBUH M MBICIHUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMH, MCTIONIB30BaTh NMPUEMBI pedIEKCHH Il OLIEHKU CHUTYaLMH, BbIOOPa BEPHOIO PELLEHHUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PELICHUS 1O UX CHUKEHUIO,

MPUHUMATh MOTUBbI H APTYMEHTBI APYTUX MPU aHATN3€ PE3YIbTATOB AEATEIbHOCTH,

3) npunsiTHE Ce0sl M APYTrHX:

NMPUHUMATD ceOsl, MOHMMasi CBOM HEIOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTUBBI U APTYMEHTbI APYTUX MPH aHATU3€ PE3YIbTATOB ACATEIbHOCTH,
MPU3HABATh CBOE MPABO U MPABO APYTrUX HA OMIHOKH,

pa3BUBaTh CIIOCOOHOCTH MOHMMATh MUP C MO3ULUH JPYroro YeloBeKa.

INPEJMETHBIE PE3VJ/IbTATbI

[IpenmerHbIie pe3ynbTaThl OCBOEHHS comepskanus yueOHoro npenmera «buonorus» Ha yriyOa€HHOM ypOBHE OPHEHTHPOBAHBI HA ODecrevyeHne
npoduibHoro ody4enus: odyuaroruxcst Ouonorun. OHM BKIIOYAOT: crielpuyueckue st OMOIOruM Hay4dHble 3HAHUS, YMEHHsI U CriocoObl 1eicTBHiI 1o
OCBOEHHIO, HHTEPIPETALMH 1 MPe00pa30BaHUIO 3HAHHIA, BUIbI A€ATENBHOCTH 110 NMOJYYEHHIO HOBBIX 3HAHUN M X MPUMEHEHHIO B Pa3JINYHBIX YYeOHBIX,
a TAaK)Ke B PEabHbIX )KU3HEHHBIX cuTyauusx. [IpeamerHbie pe3ynbTaThl MPEACTaBISHBI N0 FOAaM H3YHeHHUS.



[IpenmertHble pe3yabTaThl OCBOeHHs yueOHOro npeamera «buonorusi» B 10 kiacce nOMKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTb 3HAHUI O MeCTEe U POJIM OMOJIOrUU B CUCTEME €CTECTBEHHBIX HayK, B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHOI KapTUHBI MHUpa,
B TIO3HAHMH 3aKOHOB MPUPOJIbI U PELIEHHH MTPOOJIEM PALIHOHATILHOIO MPUPOOINONB30BAHMS, O BKJIAZAE POCCUICKUX U 3apyOekHbIX YUEHBIX B pa3BUTHE
OMoJIoruu;

BJIaI€HHE CHCTEMOI OMONIOrHYEeCKHX 3HAHMH, KOTOPask BKIKYAET: OCHOBOMOJAraoimue OHOMOrnyeckue TePMUHBI U TIOHATHA (JKU3Hb, KIIETKA,
OpraHusM, MeraboIH3M, FOMEOCTa3, CaMOperyJisiliusi, CAMOBOCIIPOU3BE/IEHUE, HACIIEACTBEHHOCTb, H3MEHUYMBOCTb, POCT M pa3BUTHE), OHOIOrnyecKue
teopuu (knerounast reopusi T. [lIBanna, M. Illneiinena, P. Bupxosa, xpomocomHasi Teopusi HaciencrseHnoctu T. Moprana), yuenust (H. Y. Basuiosa
— O LIGHTPaxX MHOroo0pas3us 1 MPOUCXOKIACHHS KYJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AMHO0Opa3Hs MOTOMKOB MEPBOT0 MOKOIEHHS, PACILEIICHUS, YHCTOTEI
ramMeT, He3aBUCUMOro HacnenoBanus [. Menpens, romMonoruyeckux psigoB B HacneacTBeHHod wusmenHuuBoctu H. W, BaBunosa), nmpuHLMMBL
(KOMIIEMEHTAPHOCTH);

BJIaZIeHHe€ OCHOBHBIMH METOAAMM HAy4YHOIrO MO3HAHWS, HCMOJb3yeMbIX B OMOJIOrMYECKMX HCCIIEIOBAHUSIX JKHUBBIX OOBEKTOB (OINHCaHUE,
u3MepeHue, HabMoAeHne, YIKCIIEPUMEHT),

YMEHHE BbIIEIATh CYLIECTBEHHBIC MPH3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U YKAPHUOT, OAHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM
yucne Oaktepuii, rpuOOB, pacTeHMM, KUBOTHBIX M YEJIOBEKa, CTPOEHHUsI OPraHOB M CHCTEM OPraHOB PACTEHHii, JKMBOTHBIX, YEJOBEKa, MPOLIECCOB
JKU3HENEATebHOCTH, MPOTEKAOIINX B OPraHM3Max PacTeHMi, JKUBOTHBIX M yYesioBeKka, OMOJIOrHYECKUX MpoLeccoB: oOMeHa BelecTB (MeTabonn3m),
npeBpaLlieHus dJHepruu, OpoxKeHHs, aBTOTPO(HOrO U reTepoTpOPHOro TUMOB NMUTaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Me03a, raMeTOreHes3a,
sMOpHOreHesa, MOCTIMOPHUOHANBHOINO Pa3BUTUS, PA3MHOXKEHHUS, WHIUBUAYAJIbHOTO PAa3BUTHSI OpraHu3Ma (OHTOreHes3a), B3aUMOICHCTBUS T'EHOB,
reTepo3nca, HCKyCCTBEHHOro 0Thopa;

yMeHHEe YCTaHaBIMBaTh B3aMMOCBS3U MEXKIY OPraHOMIAMU KJIETKM M UX (PYHKUMSIMH, CTPOGHMEM KJIETOK Pa3HbIX TKaHEeH M MX QYHKUHMSIMH,
MEJKJTy OpPraHaMH U CHCTEMaMH OPTaHOB Yy PACTEHHUI, JKUBOTHBIX M Y€JIOBEKA U UX (PYHKLMAMH, MEXKIY CUCTEMaMH OPTaHOB H MX (DYHKLUAMH, MEXKAY
sTanaMu OOMEeHa BeLIECTB, TanmaMH KJIETOYHOrO LHMKJIA W KU3HEHHBIX LUKJIOB OPraHM3MOB, TanamMu 3MOPHOHANBLHOIO Pa3BUTHUs, T€HOTUIIOM U
denorurnom, penorunom u Gaxkropamu cpesibl OOUTaAHMS,

YMEHHE BBISBISATH OTIMYUTENbHBIE MPU3HAKU )KUBBIX CUCTEM, B TOM YHCJI€ PACTEHHIL, ’KMBOTHBIX U YEJIOBEKA,

YMEHHUE HCTIOIb30BATh COOTBETCTBYIOLIME APIYMEHTbI, OMONOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY TSl IOKA3aTeIbCTBA POCTBA OPraHH3MOB
Pa3HBIX CUCTEMATHUYECKUX IPYIIIL;

yMeHHe periaTh OMOJOrnyecKue 3ajayuu, BbISABISATh NPUYUHHO-CJIEICTBEHHbBIE CBSA3U MEXKY MCCleyeMbIMH OMOJIOrHYecKUMU NpOoLeccaMi 1
SIBICHUSIMH, JIEJIaTh BBIBOJBI U MIPOTHO3BI HA OCHOBAHUH TIOJTYYEHHBIX PE3YJILTATOB;

YMEHHE BBIMOJIHATH Ja0OpaTOpHbIe U MpakTUYecKue padoTel, coOmoaaTs npasuna npu padore ¢ yueOHbIM 1 1a0OPaTOPHBIM O0OPYHOBAHUEM;

YMEHHUE BbIIBUraTh THUIOTE3bl, MPOBEPSITh HX 3KCMEPUMEHTAJIbHBIMU CpeacTBamMH, (OPMYJIHPYs Lelb HCCIAeIOBaHUs, aHAJIM3UPOBATH
MOJy4EHHBIE PE3YJILTAThl U JIEJIaTh BbIBO/IBI;



yMEHHEe Yy4acTBOBaTh B y4eOHO-HUCCIIeIoBaTENLCKON padoTe 1o OMONOrHK, SKOJOTHH M MEeIULIMHE, TIPOBOJIUMOI Ha 0asze IKOJBHBIX Hay4YHbIX
o0wecTs, 1 MyOIUYHO MPEACTABIIATD MOJTYUEHHBIE Pe3YJIbTaThl HA YHEHHUECKUX KOH(PEePeHLHX;

YMEHHE OLIEHMBATh JTHUECKHE ACMEKThl COBPEMEHHBIX HMCCIEAOBaHMI B 00jgacTH OMONOrMH M MEOUUMHBI (KIOHHPOBAHHE, UCKYCCTBEHHOE
OIJIONOTBOPEHHE, HANPABJIEHHOE H3MEHEHHE N'€HOMA U CO3/1aHUE TPAHCTEHHBIX OPraHU3MOB);

yMeHHE OCYILIECTBIISITh OCO3HAHHbII BbIOOP Oyayuieit nmpodeccHoHanbHOM esTeNbHOCTH B 001acTH OMOJNIOTHHU, MEIULIMHBI, OMOTEXHOIOTHH,
BETEPUHAPHH, CENBCKOTO XO35ICTBA, MUIIEBOH MPOMBIIIIEHHOCTH, yriyOnsaTh MO3HABATENbHBIH HHTEPEC, HAMPaBJICHHBII Ha OCO3HAHHBIN BBIOOP
COOTBETCTBYIOLIEH mpodeccun M MNPONOKEeHHE OHOJIOrH4Yeckoro oOpazoBaHMs B OPraHM3ALMAX CPeAHEro mnpo(ecCHOHANBHOTO U BBICIIErO
oOpa3oBaHMsl.

[TpenmertHble pe3yabTaThl OCBOEHUs yuedHOro npeamera «buonorus» B 11 Kiacce NOMKHBI OTPAKATh!

c(hOpMHUPOBAHHOCTH 3HAHUH O MeCTe M POJIM OHOJIOrMN B CUCTEME €CTECTBEHHBIX HaykK, B (JOPMHPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAY4YHOM
KapTUHbI MHpA, B NO3HAHWM 3aKOHOB MPHUPOJAbI M PELIEHUH 3KOJOrMYeCKUX npobieM yenoBeyecTBa, a Takke B PELIeHHH BONPOCOB PaLlMOHAIBHOIO
NPUPOAONOIBL30BAHUS, U B HOPMHUPOBAHUY LIEHHOCTHOTO OTHOLIEHHS K PUPOJe, OOIIECTBY, YEIOBEKY, O BKJIAA€ POCCHHCKUX U 3apYDEIKHBIX Y4 EHBIX-
OHOIOTOB B pa3BUTHE OHOOTHH;

yMEHHE BJaJeTh CHCTEMOI OHMOJOrHYeCKMX 3HAHHMI, KOTOpasl BKJIOUYAET ONpeJesieHHss UM TMOHMMaHMe CYLIHOCTH OCHOBOIOJIAraroIux
OMOJIOrHYecKUX TEPMUHOB M MOHATHI (BUA, 5KocucTema, Orocdepa), Ouonoruueckue Teopun (3BosmooHHas Teopusi Y. JlapBuHa, CHHTETHYECKast
teopus dBomonun), yuenus (A. H. Ceseprosa — o nytsx u Hanpasienusix ssomouuu, B. M. Bepuanckoro — o duocdepe), 3akoHbI (reHETUUECKOTO
pasHoBecus Jlk. Xapnu u B. BaiinGepra, 3apoasnuesoro cxoxacrsa K. M. bapa), mpasuna (Munumyma HO. JIubuxa, sxonorndeckoil nmupamuzsl
sHeprum), runoressl (runoresa «mupa PHK» V. I'unbepra);

yMEHHE BJIa/IeTh OCHOBHBIMH METOAMU HAYYHOI'O MO3HAHMS, HCIIOJIb3yeMbIMH B OHOJIOrMUYECKMX MCCIEA0BAHUSX JKUBBIX OOBEKTOB H 3KOCUCTEM
(onucanue, u3mMepeHue, HaOMIOAEHHEe, IKCIEPUMEHT), Crioco0aMH BbISBIEHUS U OLEHKH aHTPOMOT€HHBIX U3MEHEHHIT B MPUPOE;

YMEHHE BBIIENATbH CYIIECTBEHHBbIC MPU3HAKH. BHUIOB, OHOreOLIEHO30B, 3KOCHUCTEM U Ouocdepsl, CTaOMIU3UPYIOLIEro, IBIXKYLIEro U
Pa3phIBAKOLIETO €CTECTBEHHOro 0TOOpPA, A/UIONATPUYECKOro U CUMIIATPUYECKOr0 BUA000Pa30BaHMs, BIUSHHS JABUKYIIMX CUJI SBOJIOLMU Ha reHO( OHL
MONYJISILMK, TPUCIIOCOONEHHOCTH OPraHU3MOB K cpefie 0OMTaHHsl, YepeaOBaHUs HalpaBJIeHUIt SBOJIIOLIMH, KPYrOBOPOTA BELECTB U MOTOKA SHEPIUH B
9KOCUCTEMAX;

yMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXKAY TMPOLECCAMU 3BOJIOLMH, ABWKYLIMMHU CHJIAMHU AHTPOIOreHe3a, KOMIIOHEHTaMH Ppa3IMYHbIX
5KOCHCTEM M NPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBIABJATH OTJIMYUTENIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHCIOCOONIEHHOCTh BHAOB K cpene obutaHus, abHOTHYECKUX W OMOTHUECKUX
KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBsI3€i OPraHu3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX H3MEHEHUH B 9KOCHCTEMAX CBOEH MECTHOCTH,

YMEHHUE UCTIOJIb30BaTh COOTBETCTBYIOLIME apIyMEHTbI, OMOJIOrHYECKYHO TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTebCTBA POJICTBA OPraHU3MOB
pPa3HBIX CHUCTEMATHYECKMX TIpYIIN, B3aMMOCBS3M OPraHM3MOB M Cpelbl OOMTAaHUs, €IMHCTBA 4YEJIOBEYECKMX pac, HEOOXOAMMOCTH COXpPaHEeHMs
MHOTr000pa3ust BUAOB U 9KOCHCTEM KaK YCIOBUS COCYLIECTBOBAHUS PUPO/IbI U YEJIOBEUECTBA,;



yMEHHUe periath OMoJIornyeckue 3aadyu, BbISBJIATh MPUYMHHO-CIEACTBEHHbIE CBA3H MEXKIY MUCCIeAyeMbIMU OMOJIOrMYeCKUMHU MPOLIECCaMH U
ABJICHHUAMHU, OCJIATb BBIBOABI U MPOTHO3bl HA OCHOBAHHWH TTIOJTYHYECHHBIX PE3YJIbLTATOB,

YMEHHE BBIMOJHATL JadopaTopHbIe U mpakTuieckue padboTel, codmoaate npasunia npu padbore ¢ yueOusiM 1 1abopaTopHbIM 000pYI0BaHHEM,;

YMEHHUE BbIIBUraTb THUIOTE3bl, MPOBEPSTh HX 3KCMEPUMEHTAJIbHBIMU CpeacTBamMH, (OPMYJIHpYs Lelb HCCIelOBaHUs, aHaJIU3UpPOBATh
MOJIyYEHHbIE PE3YJIbTaThl U AEJaTh BbIBOJBI;

YMEHHE y4aCTBOBATh B y4eOHO-MCCIEIOBATENbCKOM padoTe mo OMOMOruy, HKOJIOTHH U MEIULIMHE, MPOBOANUMOI Ha 0a3e HIKOJBHBIX HAYYHBIX
o01mecTs, U MyOJINYHO NMPEACTABIATD MOTYHYEHHBIC PE3YJIbTAThl HA YYEHHUECKUX KOH(EepeHIHsX;

YMEHHUE OLIEHUBATb I'MIOTE3bl U TEOPUH O NMPOMCXOKIACHUU KU3HM, YeNIOBeKa M YEJOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBUAX U criocobax
MpenoTBpallieHus rinodanbHbIX U3MeHeHHii B Ouocdepe;

YMEHHE OCYILIECTBIIATh OCO3HAHHbIHN BbIOOpP Oynyiuei npodeccnoHanbHO NeATeNbHOCTH B 001aCTH OHOIOTHH, YKOJOTHH, MPUPOAOTONL30BAHMNS,
MEULIHBI, OHOTEXHOJIOTHH, NMCUXOJNIOTHH, BETEPHHAPUH, CEIbCKOTO XO35HCTBA, MUILEBOH MPOMBILIEHHOCTH, YIyOasaTh MO3HABATENbHbIN UHTEpEC,
HarpaBJIECHHbIII Ha OCO3HAHHBII BBHIOOP COOTBETCTBYIOLIEH NMpodeccun U NpojpoNkeHue Ouoslornyeckoro odpa3oBaHMsi B OPraHU3aLUsIX CPEAHEro
npoeccCHOHaNBHOrO U BbICLIEr0o 00pa3oBaHusl.

TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne HanmeHoOBaHHe pa3/ie/ioB U TeM MPOrpaMMBbl KosnuyecTBO YacoB dneKTpoHHbIe (LUdpoBbIe)
n/m Bcero| KoHTposibHbIe [pakTHYecKHe obpasoBaTe/bHble pecypchl
paboThl paboThl
1 Buosiorusa kak Hayka 1
2 JKHBbIe CUCTeMbl U UX U3YyYeHHe
3 Buosiorus kneTku 2 0.5
4 XUMHUYecKasi opraHusal s KJIeTKH 10 1
5 CtpoeHHe U QYHKILUU KIETKH 8
6 O6MeH BelleCTB Y NpeBpalleHue 3HEPT Uy B 9 1
KJIeTKe
v, HacnexncrBenHas uHGopmaLys U peanusanus eé 9 0.5
B KJIeTKe
8 HKH3HeHHbIH LUK KJIeTKH 6 1
9 CtpoeHure U YHKLMH OPraHU3MOB 17 1.5
10 |PasmMHOXKeHHe U pa3sBUTHE OPraHM3MOB 8 1.5




Ne HanmMeHoBaHue pa3/iesioB U TeM NPOrpaMMbl KosinyecTBO 4acoB JneKkTpoHHbIe (LU pOBbIE)
n/m Bcero| KoHTpo/bHBIE MpaKTHYeCKHe obpasoBaTe/bHbIE peCypChl
paboTHI paboThl
11 |T'eneTHKa - HayKa O Hac/leCTBEHHOCTH U 2 0.5
H3MeHYHBOCTH OPTaHU3MOB
12 |3aKOHOMepHOCTH HacAeACTBEHHOCTH 10
13 |3aKOHOMepHOCTH U3MEeHYHUBOCTH 6
14 |TeHeTHKa YeloBeKa 3 0.5
15 |CeneKLMs OpraHM3MoOB 4 1
16 |buoTexHO/0TUASA U CUHTETHYeCKas OHOJOTH 4
17 | Pe3epBHOe BpeM4 1
OBIIEE KO/IMYECTBO YACOB 10 IIPO'PAMME 102 0 13
11 KJIACC
Ne HanMeHoBaHHe pa3AesioB U TeM NporpaMMBbl Kosin4yecTBO YacoB JNeKTpoHHBIe (LU $poBLIe)
n/m Bcero| KoHTposbHble | IIpakTHYeckue obpasoBaTe/bHble pecypchl
paboThI paBoTHI
1 3apokAeHHe U pa3BUTHe 3BOJIOLHOHHBIX NIpe/iCTaB/leHull | 4
B 6HOJIOTHH
2 MuKpo3BOJAOLHSA U €€ pe3ybTaThbl 14 2
3 MaKpo3BoAKUHA U e€ pe3yAbTaTh 6
4 [TporcxokaeHHe U pa3BUTHE KU3HHU Ha 3eMJie 15 1.5
5 [TporcxokaeHHe Ye10BeKa — aHTPOIOreHes 10 1
6 JKOJIOTUSA — HayKa 0 B3aUMOOTHOLEHUAX OPpraHU3MOB U 3 0.5
HaJJOpraHHU3MeHHbIX CHCTEM C OKpyXatollel cpeoi
7 OpraHu3MBbl U cpejia 06U TaHUS 9 1.5
8 JKO0JIOrusl BUAOB U NONY AL U 9 0.5
9 JKOJIOTHA COOBLLECTB. IKOAOTHYECKHE CHCTEMbI 12 0.5




Ne HanMeHOBaHUe pa3fie/ioB U TeM NMPOTPaMMbl Kosn4yecTBO YyacoB 3/nekTpoHHbIe (LU {pOBbIE)
n/m Bcero| KoHTposbHble | IlpakTHyeckue 06pasoBaTeJbHble peCypChl
paboThI paboTHI
10 |Buocdepa - raobasbHasi 3KOCHCTEMa 6
11 |YesoBek ¥ oKpyxarolas cpeja 6
12 |PesepBHOe BpeMs 8
OBINEE KOJIHYECTBO YACOB I10 TPOT'PAMME 102 0 7.5
MOYPOUYHOE INTAHHPOBAHUE
10 KJTACC
Ne Tema ypoka Kosin4yecTBO YacoB Jata [2/MeKTpOHHBIe UH)pPOBLIE
n/n Bcero| KonTtposbHsie | MpakThyeckue | H3YIeHHs | obpasoBaresbHble
pa6oTHI pa6oTHI pecypcnl
1 |Buosiorusa Kak KOMILJIeKCHAsA HayKa U KaK 4acTb 1 1-7.09
COBpeMeHHOTro 0b11ecTBa
2 |?uBble cUCTeMBI H UX CBOHCTBA 1 1-7.09
3 |YpoBHeBas opraHu3alus >KUBBIX CHCTEM 1 1-7.09
4 |HcTopus OTKPBITHA U U3y4YeHUA KAeTKHU. KneToyHas Teopusa| 1 8-14.09
5 |MeToabl MOJIEKYAAPHOH U KAeTOYHOH OUOIOTHH. 1 0.5 8-14.09
[pakTHyeckas patorta «U3yyeHHe MeTO OB K€ TOYHON
6uosorum (xpomarorpadus, snekrpopopes,
AuddepeHunanbHoe LeHTpHyrupoanue, [1LP)»
6 |XUMHYeCKUI COCTaB KJAETKH 8-14.09
7 |MuHepaibHBEIe BellleCTBA KIeTKH, UX OMoJIorHyecKas posb 15-21.09
8 |Opranuyeckue BellecTBa KJieTKH — HeJkU. /labopaTopHas 1 0.5 15-21.09
paboTa «O6HapyxeHHe 6e/IKOB C TOMOLUBI0 Ka4eCTBEHHbIX
peaKLumn»
9  |CBOHCTBA, KAaccuUKaL A U YHKIUY 6e/KOB 15-21.09
10 |OpraHu4YecKHe BelleCTBA KIETKH — YTJeBOAbI 22-28.09




Ne Tema ypoka Kosm4ecTBO 4acoB JaTta |3sekTpoHHBbIe HUPPOBLIE
n/m Bcero| KonTpoabHbie | MpakTHueckue | 13YIEHUA ofpasoBare/bHbIE
paboThl paboThl pecypChl
11 |OpraHu4yeckue BelecTBa KJAETKU — JUIIH b 22-28.09
12 |HyknaeuHossle kucaoThl. JJHK u PHK. /labopaTopnas pa6ora 0.5 22-28.09
«HUccnefoBaHye HYK/JIeHHOBBIX KHC/IOT, Bl Ae/IeHHBIX U3
KJeTOK PasJHYHbIX OPraHH3MOB»
13 |Ctpoenue u pynkuuu ATO. [pyrue nykaeosuarpudochars | 1 29.09-5.10
(HT®)
14 |CexBennpoBanue /IHK. MeToabl reHOMHKY, 1 29.09-5.10
TPaHCKPUIMTOMHKH, MPOTEOMHKH
15 |MeToAbl CTPYKTYPHOH GHOJIOTUH 1 29.09-5.10
16 |Tunsl kaetok. [IlpokapuoTuyeckas KJaeTKa 6-12.10
17 |CTpoeHne syKapuoTH4YecKOH KAeTKHU. [IpakTuyeckas paborta| 1 0.5 6-12.10
«HM3yyeHne CBOUCTB KJ1eTOYHOH MeMOpaHbl»
18 |[loBepXHOCTHHIH annapaT KJAeTKH 6-12.10
19 |OaHoMeMOGpaHHbBIe OpraHoUAb KaeTKHU. [IpakTHYecKas 0.5 13-19.10
paboTta «3yueHue JBHKeHH 1 IUTON/Ia3Mbl B paCTHTe/IbHbIX
KJIeTKax»
20 |llonyaBTOHOMHbBIE OpraHOUAbI KJ€TKA: MUHTOXOH/PHH, 1 0.5 13-19.10
naactTugel. JlabopatopHad patota «MccaeaopaHue
1J1a3M0JIM3a U [iellJIa3MOJIM3a B PACTUTENbHbBIX KJeTKax»
21 |HemembBpaHHble OpraHOU/bI KJ1€TKH 13-19.10
22 |CtpoeHue U QyHKIMH si/pa 20-26.10
23 |CpaBHHMTe/IbHaAs XapaKTepPUCTHKA KJEeTOK 3YKapHUoT. 0.5 20-26.10

JlabopaTopHaa padoTa «U3y4YyeHHe CTpOoeHUS KAETOK
pasJInYHbIX OPraHH3MOB»




Ne Tema ypoka Kosm4ecTBO 4acoB JaTta |3sekTpoHHBbIe HUPPOBLIE
n/n Bcero| KonTpoabHbie | MpakTHyeckue | A3YIeHAsd | obpasoBaTebHble
paboThl paboThl pecypChl
24 |AccMMUAALMA U JUCCHMUAALNSA — JB€ CTOPOHbI 1 20-26.10
MeTabosn3ma. Tunsl o6MeHa BellecTB. /labopaTopHas
pa6oTa «H3yyeHue KaTaIUTHYECKOH aKTUBHOCTH
$epMeHTOB (Ha IpHMepe aMUJia3bl HJIH KaTajlasbl)»
25 |®depMeHTAaTUBHBINA XapaKTep peakL Uil KJeTOUHOTO 1 0.5 5.10-9.11
MeTaboau3Ma,. J/laGopaTopHas paGoTa «M3y4eHue
$epMeHTATHBHOIO paclienieHus NepoKcyuja BOAOpoJa B
pacTHTEJbHbIX H XKUBOTHBIX KJeTKaxX»
26 |besku-akTUBaTOpPbI U 6JKH-UHTHOUTOPHI 1 5.10-9.11
27 |ABTOoTpodHbIH THI O6MeHa BeleCTB 1 5.10-9.11
28 |DoTocHHTe3 1 10-16.11
29 |XeMocHHTe3, JlabopaTopHas patoTa «CpaBHeHHUe Mpoleccop | 1 0.5 10-16.11
$OTOCHHTE3a U XeMOCHHTEe3a»
30 |Anaspo6Hble opraHusMbl. Busbl 6poxenus. JlabopaTopHas 1 10-16.11
paboTta «CpaBHeHHe NPoIeCcCOB 6POXKeHH S H IbIXaHUsI»
31 |A3spoOHEIe OpraHM3Mbl, ITANbl 3HEPreTHYeCKOro o6MeHa 1 17-23.11
32 |3Heprusa MeMOpaHHOTO rpagueHTa NpoToHOB. CUHTe3 AT®: 1 17-23.11
patoTa npoToHHOH AT®-CcHHTa3kI
33 |Peakuuu MaTpU4YHOI'O CHHTE3a 1 17-23.11
34 |TpaHckpunuus — MaTpuyHbli cuHTe3 PHK 1 24-30.11
35 |TpaHcasuus H eé 3Tanbl 1 24-30.11
36 |KoaupoBanue aMUHOKHCAOT. Posib pubocom B GUocuHTE3E 1 24-30.11
feska
37 |OpraHusanus reHoMa y NpoKapuoT U 3yKapUoOT 1 1-7.12
38 |MosekyasapHBIe MeXaHU3Mbl IKCIIPECCHH MeHOB ¥ 3YKapHUOT 1 1-7.12




Ne Tema ypoka Kosm4ecTBO 4acoB JaTta |3sekTpoHHBbIe HUPPOBLIE
n/n Bcero| KonTpoabHbie | MpakTHyeckue | A3YIeHAsd | obpasoBaTebHble
paboThl paboThl pecypChl
39 |Bupycbl — Hek/eTOYHbIE GPOPMBI XKM3HH H 0BJIMraTHbIE 1 0.5 1-7.12
napasuThl. [IpakTHyeckas pabora «Co3anue Mojgean
BHpyca»
40 |BupycHble 3a601eBaHUA YeA0BeKa, "KHBOTHBIX, pacTeHUH 1 8-14.12
41 |HaHoTexHOJOrHH B 6HOJIOTUU H MeJHIIHHE 1 8-14.12
42 |Ku3HeHHBIA HUKA KJAeTKH 1 8-14.12
43 |Matpuynbiii cunrtes JHK 1 15-21.12
44 |Xpomocomsl. /labopaTopHas pa6oTa «H3yuyeHne xpoMocom 1 0.5 15-21.12
Ha rOTOBBIX MHKpOIpenaparax»
45 |/JeneHue KJAeTKH — MHTO3 1 15-21.12
46 |Tunel kneToK. KapuokvHes U UUTOKUHe3, /lTabopaTopHas 1 0.5 22-30.12
paboTta «HabnweHne MHTO3a B KJeTKax KOHYHKa KopellKa
JIyKa (Ha roTOBbIX MUKpoNpernapaTax)»
47 |Peryadumsa )KH3HEHHOro LIMK/Ia KJeTOK 22-30.12
48 |OpraHu3M Kak eJHHOe Leso0e 22-30.12
49 |TkaHu pactenuil. /laGopaTopHas paboTa «HM3y4yeHHe TKaHei 0.5 12.01-18.01
pacTeHHi»
50 |TxauHu KUBOTHBIX U YesioBeKa. /laBopaTopHas paboTa 1 0.5 12.01-18.01
«HayyeHHe TKaHeH KHBOTHBIX»
51 |Opranbl. CucTeMbl opraHoB. /laGopaTopHas patoTa 1 0.5 12.01-18.01
«H3yyeHHe OpraHoOB 1IBETKOBOT'O paCTEHHSI»
52 |Onopa Tesa opraHu3MoB 19.01-25.01
53 |/IBmkeHHe OpraHu3MoOB 19.01-25.01
54 |lluTaHue opraHU3MoOB 19.01-25.01




Ne Tema ypoka Kosm4ecTBO 4acoB JaTta |3sekTpoHHBbIe HUPPOBLIE
n/n Bcero| KonTpoabHbie | MpakTHyeckue | A3YIeHAsd | obpasoBaTebHble
paboThl paboThl pecypChl
55 |lluTanue no3BOHOYHBIX XKHBOTHBIX. [IHlleBapHTebHAsA 1 26-1.02.
CUCTeMa YesloBeKa
56 |JbixaHKe opraHvM3MoB 1 26-1.02.
57 |/bixaHHe MO3BOHOYHBIX }KHBOTHBIX H Ye/J0BeKa 1 26-1.02.
58 |TpaHCcnopT BelecTB Y OpraHU3MOB 1 2.02-8.02
59 |KpoBeHoCHas cHCTeMa O3BOHOYHBIX "KHBOTHBIX H YesioBeka| 1 2.02-8.02
60 |BbigeseHue y opraHu3MoB 1 2.02-8.02
61 |3awuTay opraHusmMoB 1 9-15.02
62 |WUMMyHHasd cucTeMa YesioBeKa 1 9-15.02
63 |PaspaXuMOCTb M peryasainus y OpraHu3sMoB 1 9-15.02
64 |I'yMopa/nbHad peryadluKs H 3HAOKPHHHAA CUCTeMa 1 16-22.02
YKHBOTHBIX H YeJIOBeKa
65 |®PopMbl pa3MHOXeHHs1 OPraHH3MOB 1 16-22.02
66 |Ilos0BOE pasMHOXKeHUe 1 16-22.02
67 |Meiio3 1 23-1.03
68 |lameToreHes. O6pasoBaHHe U pa3BUTHE M10JIOBBIX KJETOK. 1 0.5 23-1.03
JlabopaTopHas patoTa «M3y4yeHHe CTpOeHUA NOA0BBIX
KJIeTOK Ha F'OTOBBIX MUKpoOIpernapaTax»
69 |UHaMBHya/JbHOE pa3BUTHE OPraHH3MOB — OHTOreHe3 23-1.03
70 |3akaaaka opraHoB M TKaHel U3 3apOoAbILIeBbIX JUCTKOB 2.03-8.03
71 |PocT u pa3BuTHe XKUBOTHBIX. JlabopaTopHas paboTa 0.5 2.03-8.03

«BrisgBAeHHE NpHU3HAKOB CX0ACTBaA BapOﬂ,bIl.Lleﬁ
NMO3BOHOYHBIX YKHBOTHBIX»




Ne Tema ypoka Kosm4ecTBO 4acoB JaTta |3sekTpoHHBbIe HUPPOBLIE
n/n Bcero| KonTpoabHbie | MpakTHyeckue | A3YIeHAsd | obpasoBaTebHble
paboThl paboThl pecypChl
72 |PasMHOXeHHUe M pa3BUTHe pacTeHUH. /labopaTopHada patora| 1 0.5 2.03-8.03
«CTpoeHUe OPraHOB pa3MHOX€eHHS BbICIUHX pacTeHUkH»
73 |HcTopud cTaHOB/IE€HHA H pa3BUTHA reHeTHKH KaK HayKH 9-15.03
74 |OcHOBHBIE NOHATHA H CHMBO/IbI FéHeTHKH. JlaGopaTopHas 0.5 9-15.03
pabora «/|[po3odusa Kak 06beKT reHeTHYECKUX
Hccae 0BaHUI»
75 |3aKOHOMepHOCTH Hac/Je 0BaHH s IPH3HAKOB. 1 0.5 9-15.03
MoHoru6pugHoe ckpewrpanue. [IpakTH4yeckasa pa6oTa
"U3y4yeHue pe3y/ibTaTOB MOHOTUBPHHOTO CKpellHBaHHSA Y
Jposoduin”
76 |LUuTos0rHyecKre 0CHOBEI MOHOTHOPHAHOr O CKpellMBaHHUA 16-22.03
77 |AHanusupymwllee cKkpellrBaHue, Hemo/iHoe JOMUHHpOBaHHe 16-22.03
78 |AurudpugHoe ckpelurBaHue, [IpakTuyeckas padoTa 0.5 16-22.03
«H3yueHHe pe3yAbTaTOB AUTHOPHAHOrO CKpeLIUBaHHSA Y
Apo30¢uabi»
79 |lHuTONOrMYeCKHe OCHOBBI AUTHOPHAHOIO CKpeLHBaHU A 1 23-29.03
80 |CuenseHHOe HacleAOBaHHe MPU3HAKOB 1 23-29.03
81 |XpoMocOMHaA Teopus HacAeACTBEHHOCTH 1 23-29.03
82 |leHeTuka nosa 1 6-12.04
83 |leHOTHUN KaK LeJOCTHAA CHCTeMa 1 6-12.04
84 |l'eHeTHYecKHH KOHTpPO/b pa3BUTUSA pacTeHUH, )KUBOTHBIX H 1 6-12.04
yeJioBeKa
85 |HW3MeHYHMBOCTL NPHU3HAKOB. BUAB H3MEHYHUBOCTH 1 13-19.04
86 |MoaudurKauHuoHHada H3MEHYUBOCThb 13-19.04




Ne Tema ypoka Kosm4ecTBO 4acoB JaTta |3sekTpoHHBbIe HUPPOBLIE
n/n Bcero| KonTpoabHbie | MpakTHyeckue | A3YIeHAsd | obpasoBaTebHble
paboThl paboThl pecypCel
87 |BapuanHoHHbIN psaj W BapUallMOHHAA KpUBas. 1 0.5 13-19.04
JlabopaTopHas pa6oTta «HMccneoBaHue 3aKOHOMEPHOCTeEH
Moau$pHKauHOHHOH H3MeHYHBOCTH. [locTpoeHKe
BapUallMOHHOTO psijla U BapuallHOHHONW KPUBOH»
88 |leHoTUNHYeckas H3MeHUYUBOCTb. KoM6UHaTHBHaA 1 20-26.04
H3MeH4YHUBOCTh
89 |MyTaLHOHHasA U3MeHYHUBOCTD. [IpakTHYecKad paboTa 1 0.5 20-26.04
«MyTauuu y Apo3odubl (Ha roTOBBIX MUKpOIpenaparTax)»
90 |[3akoHOMepHOCTH MYTaLMOHHOIO Npolecca. JNUreHeTHKA U 1 20-26.04
3MHTeHOMHKa
91 |leHeTuka 4Yesiopeka. [IpakTH4Yeckas padoTa «CoctaBaeHHe | 1 0.5 27-3.05
aHaJU3 poJOCJOBHONY
92 |MeToabl MeJHLIHHCKOH reHeTHKH 27-3.05
93 |3HayeHHe MeAULUHCKON reHeTHKH B IPeA0TBPallleHUH U 27-3.05
Jle4YeHUH reHeTHYeCcKuX 3abojieBaHUil Yes0BeKa
94 |OcHOBHBIE MOHATHA cesekUUU. /TaGopaTopHad paboTa 1 0.5 4.05-10.05
«HayyeHHe COPTOB Ky/IBTYPHBIX pacTeHHH U NOPOJ,
JOMallHUX dKUBOTHBIX»
95 |MeToab! cenekMoHHOl paboThl. /labopaTopHas paboTa 1 0.5 4.05-10.05
«HW3y4yeHHe MeTOOB ce/leKLUH pacTeHUM»
96 |JocTHKeHHUA celeKIHH pacTeHUH U )XKUBOTHBIX. 1 4.05-10.05
[TpakTHYeckaa patota «[IpuBHUBKa pacTeHUH»
97 |CoxpaHeHue, H3yUyeHHE U UCTO/Nb30BaHUe FreHeTHYECKUX 1 11-17.05

pecypcoB




Ne Tema ypoka Kosm4ecTBO 4acoB JaTta |3sekTpoHHBbIe HUPPOBLIE
n/m Bcero| KonTpoabHbie | MpakTHueckue | 13YIEHUA ofpasoBare/bHbIE
paboThl paboThl pecypChl
98 |buoTexHOJ0rMA KaK HayKa U OTpacab IPOH3BOACTBA. 1 0.5 11-17.05
[IpakTHyeckas pabora «U3yyeHue 06'beKTOB
OHOTEXHOJOTHH»
99 |OCHOBHEIE HalpaBJeHUA CHHTeTHYeCKOH GHOIOrHH 1 11-17.05
100 | XpoMocoMHas U reHHasi HHXKeHepH 1 18-24.05
101 |MeguuuHcKHe BHOTEXHOJOTHH 1 18-24.05
102 |PesepBHbIi1 ypok. [loBTOpeHue, 060611eHHe, 1 18-24.05
CUCTeMaTH3al U 3HaHUH
OBILIEE KOJIHMYECTBO YACOB I10 [TPOTPAMME 102 0 13.5
11 KJIACC
Ne Tema ypoka KosnyecTBO yacos Jara 31eKTpOHHbIe
n/n Bcero| KonTposbHble | MpakTHyeckue | H3Y9eHHA urdpostie
pa6oTEl pa6oThI o6pa3oBaTe/NbHbIe
pecypchl
1 |3BoawnuonHas Teopud Y. lapeuna 1-7.09
JBmKyuine cuibl 3BOAKOIKMY BUAOB 110 Y. lapBuHY 1-7.09
3 |Bbopbba 3a cyllecTBOBaHUe, eCTeCTBeHHBIH U UCKYCCTBEHHBIH 1-7.09
oTOop
4 |®PopMHpoBaHHE CHHTeTHYECKON TeOpHH 3BOALHH 8-14.09
5 |3Tanbl 3BOAWLMOHHOTO NpOLecca: MUKPO3BOAIOIHS U 8-14.09
MaKpO3BOJIOL U]
6 |[onyaauua — 3neMeHTapHas eJMHULA 3BOJKIUU 8-14.09
7 |3akoH reHeTH4Yeckoro paBHoBecud K. Xapau, B. BaliH6epra. 0.5 15-21.09

JlabopaTopHas padoTa «BeiAB/eHHe H3MeHYHBOCTH Y

ocobell oJHOTO BHJA»




MeTOAbl U3YIEHUS IBOJKOIUH

Ne TeMa ypoka KosnyecTBO 4acoB Hara 3/1eKTpOHHbIe
n/n Bcero| KonTposbHble | MpakTHyeckue | H3YIEHNA uudposble
pa6oTEl pa6oThI o6pazoBaTe/JbHbIe
pecypchl
8 |3semeHTapHBIe paKTOPbI 3BOJIOLIHH 15-21.09
9 |3ddekT ocHoBaTens1. I eKT Oy ThIIOYHOrO ropJbllIKa 15-21.09
10 |Murpauuu. Usonsanuu nonyasinuii: reorpapuyeckas, 22-28.09
OHoJsiornyeckas
11 |EcTecTBeHHBIH 0TOOP — HanpaBAARWHNA dakTop 3BoJIOLMK| 1 22-28.09
12 [lloaoBo¥ oTGop 22-28.09
13 |Ilpucrnoco6/eHHOCTb OpraHUu3MOB KaK pe3y/bTaT 1 0.5 29.09-5.10
MHKpo3BoaOLHHU. /laBopaTopHas paboTa «H3ydyenue
apoMopdo030B U HAHOAAANTALMH Y pacTeHHH H )KHBOTHBIX»
14 |[IpuMepEl NpUCNOCOOIEHHI Y OpraHU3MOB: 1 0.5 29.09-5.10
Mop¢osorndeckre, GU3HN0J0OTHYECKHE, BHOXHMHUYECKHE,
noBefieH4eckHe. JlabopaTopHas paboTa «[IpucnocobeHus
OpraHU3MOB H HX OTHOCHTe/IbHa L1e/1eCO06PasHOCTE»
15 |Bupa, ero KpUTepHH U CTpYyKTypa. JlabopaTopHasa padoTa 1 0.5 29.09-5.10
«CpaBHeHHUe BHJI0B 10 MOp$OIOrHYeCKOMY KPUTEPHIO»
16 |CTpykTypa BHAA 1 6-12.10
17 |Bupoo6pasoBaHue Kak pe3yJbTaT MHKPO3BOJIOLNH 1 6-12.10
18 |CBA3b MHKPO3BOJIIHH H SNIUJEMHOJOTUH 1 6-12.10
19 |Makpospoarwuus. [laneoHTONOrHYeCKHe MeTOAbl H3Y4YeHHA 1 13-19.10
3BOJIIOLUH
20 |Buoreorpaduyeckne MeTOAbI U3y4eHUs IBOJIIOIUU 1 13-19.10
21 |3mbpuosornyeckre U CpaBHUTENbHO-MOPPOIOTHUECKH e 13-19.10




Ne TeMa ypoka KosnyecTBO 4acoB Hara 3/1eKTpOHHbIe
n/n Bcero| KonTposbHble | MpakTHyeckue | H3YIEHNA uudposble
pa6oTEl pa6oThI o6pazoBaTe/JbHbIe
pecypchl
22 |MonekyadapHo-reHeTHYeCKUe, OUOXUMHYECKHEe U 1 20-26.10
MaTeMaTHYeCKHe MeTOAbl U3yYeHHsl 3BOJIIOIUH
23 |O61Ke 3aKOHOMEPHOCTH 3BOJIIOLHH 20-26.10
24 |ApanTvBHaA paguauua. HepaBHOMepHOCTb TeMIOB 1 20-26.10
3BOJIOUUH
25 |HayuyHble rHIIOTe3bl NPOHCX0XK/eHUS XKH3HH Ha JeMJe 1 5.10-9.11
26 |/loHay4Hble nIpe/iCTaB/IeHHS O 3apPOX/,eHHU XXU3HU 1 5.10-9.11
27 |OcHOBHBIE 3Tallbl HEOpPraHHYeCKOH 3BO0IHHU 1 5.10-9.11
28 |I'mnoTessl 3apoX/AeHN S XKU3HH 1 10-16.11
29 |Hcropuda 3eMau v MeToAH eé usy4yeHus. JlabopaTopHasd 1 0.5 10-16.11
patoTa «H3y4eHHe H onHcaHHe HCKONaeMbIX OCTATKOB
JIpeBHHX OpraHH3MOB»
30 |HayanbHble 3Tansl opraHUyecKO 3BONOLHH 1 10-16.11
31 |3BosrOLMA 3YKapUOT 17-23.11
32 |OcHOBHBI€ 3Talkbl IBOJLHH PaCTUTEABHOTO MUpa. 0.5 17-23.11
[IpakTHYeckas patoTa «U3ydyeHue 0COGEHHOCTEH CTPOEHHUA
pacTeHHI pasHbIX OT/Ee/J0B»
33 |OcHOBHBIE 3Tallbl 3BOJIIOL UM JKHBOTHOTO MUpa 17-23.11
34 |3BosaronKA KUBOTHBIX. [IpakTHYecKasa paboTa «U3ydenHne 0.5 24-30.11
0COGEeHHOCTeH CTPOeHHUs MO3BOHOYHBIX }KHBOTHBIX»
35 |Pa3BHTHe )KM3HH Ha 3eM.Je MO 3paM U Neprojam 24-30.11
36 |MaccoBble BBIMHPaHHUA — 3KO/I0rHYeCKHe KPU3HCHI 24-30.11
NpOoLIJIOTO
37 |CoBpeMeHHBIH 3KOJOTHYECKUI KPU3UC, €ro 0COBEHHOCTH 1 1-7.12




Ne TeMa ypoka KosnyecTBO 4acoB Hara 3/1eKTpOHHbIe
n/n Bcero| KonTposbHble | MpakTHyeckue | H3YIEHNA uudposble
pa6oTEl pa6oThI o6pa3oBaTe/bHEIE
pecypcHl
38 |CoBpeMeHHas CHCTeMa OpraHH4ecKoro Mupa 1 1-7.12
39 |OcHOBHBIE cCHCTeMaTH4YeCKH e I'PyINbl OpraHu3MOB 1 1-7.12
40 |AHTpONONOrUa — HaykKa O 4yeJIOBeKe 1 8-14.12
41 |PasBuTHe NpeAcTaB/AeHHI O IPOUCXOX/IEHHH YeJOBeKa 1 8-14.12
42 |MecTo YesioBeKa B CHCTeMe OpraHu4eCKoro Mupa. 1 0.5 8-14.12
Jla6opaTopHas paboTa «<M3ydyeHHe 0cOGeHHOCTeH CTpoeHUsA
CKeJleTa 4eJ/I0BeKa, CBSI3aHHbIX C MPSIMOX0XKJeHUeM»
43 | /IBMXyuiye CHABI aHTPONIOreHe3a 15-21.12
44 |CooTHOLIeHHe 6UOAOTHYECKUX U COLHANBHBIX paKTOPOB B 1 15-21.12
aHTponoreHese
45 |OcHOBHBIE CTQAUH AHTPOINOreHesa 1 15-21.12
46 |IlaneoreHeTnka ¥ najeoreHOMHKa 1 22-30.12
47 |3BosONIHSA COBpEMEHHOr0 YeJJ0BeKa 1 22-30.12
48 |Yenoseudeckue pacol [IpakTnyeckas pa6ora «H3yyenue 1 0.5 22-30.12
9K0JIOTHYECKHUX aAanTaluil yeJoBeKa»
49 |MexaucuunInHapHble MeTO bl AHTPONOJIOT UK 1 12.01-18.01
50 |3apokgeHHe U pa3BUTHE 3KOJIOTHH 12.01-18.01
51 |MeToasl akoa0ruu. JlabopaTopHas pabdoTta «M3y4yeHue 0.5 12.01-18.01
MEeTO/0B 3KO/JIOTHYECKUX HCClelOBaHHH»
52 |3HauyeHHe 3K0J0IrHYeCKHX 3HAHUI /19 YeJ0oBeKa 19.01-25.01
53 |3kosorudeckue dakTophl 19.01-25.01
54 |AbuoTHYeckue paKkTophl. CBeT KaK 3KOJOTHYeCKUH daKTop. 0.5 19.01-25.01

JlabopaTopHas padoTa «BriABAeHHe MPUCTOCO0AeHHH
OpraHU3MOB K BJUSIHHIO CBETa»




Ne TeMa ypoka KosnyecTBO 4acoB Hara 3/1eKTpOHHbIe
n/n Bcero| KonTposbHble | MpakTHyeckue | H3YIEHNA uudposble
pa6oThl paGoThl o6pa3oBaTe/bHbEIe
pecypcHl
55 |Abuotnyeckue pakTopsl. TeMnepaTypa Kak 3Kosorudeckui | 1 0.5 26-1.02.
¢$akTop. /labopaTopHas paboTa «BrisiBieHue
npUCnocobAeHUH opraHu3MOB K BJWAHHUIO TeMIlepaTypbl»
56 |A6uoTHYeckue paKTOpPHl. BAaXKHOCTE KaK 3KO/MOTHYeCKUH 1 0.5 26-1.02.
¢dakTop. /labopaTopHas paboTa «KAHAaTOMUYECKHE
0CcoBeHHOCTH pacTeHHI U3 pa3HbIX MeCT OOUTaHHSI»
57 |CpeAbl 00UTaHUA OPraHU3MOB 1 26-1.02.
58 |Buoaoruveckue puTMHI 1 2.02-8.02
59 |YKusHeHHBIe GOPMBI OPraHU3MOB 1 2.02-8.02
60 |BbuoTHYeckHe paKTOpPHI 1 2.02-8.02
61 |3HaueHHe DHOTHYECKHUX B3aUMOJeHCTBHIA A1 1 9-15.02
CYLLleCTBOBaHHS OPraHH3MOB B Cpejie 06HTaHUs
62 |IKoJA0THYeCKHEe XapaKTePUCTHKH MONYAALUU 1 9-15.02
63 |OcHOBHBIE NTOKa3aTeaH MONYAALUHN: YHCAEHHOCTD, 9-15.02
NJIOTHOCTh, BO3PACTHAA U M0JI0BAasA CTPYKTYpa
64 |OcHoBHBIe TOKa3aTead NONYJAAIUH: POX/AaeMOCTh, IpupocT, | 1 16-22.02
TeMIl POCTa, CMEPTHOCTh, MUTpalliy
65 |3kosorudeckas CTpyKTypa MONyASI{HA 16-22.02
66 |/JUHaMHKa NONYJAALMHU U €é peryasaunus 16-22.02
67 |KpuBbie pocTa YUCAHHOCTH NonyAAuuH. Kpupeie 23-1.03
BbDXKHBaHMS
68 |3xosorudeckas HulIa Buja. /labopaTopHas pa6oTa 1 0.5 23-1.03
«[IpucnocofieHusi ceMsiH pacTeHHI K pacceJeHHIO»
69 |Bujg kak cuctemMa nonyadauui 1 23-1.03




Ne TeMa ypoka KosnyecTBO 4acoB Hara 3/1eKTpOHHbIe
n/n Bcero| KonTposbHble | MpakTHyeckue | H3YIEHNA uudposble
pa6oThl pa6oThI o6pa3oBaTe/bHEIE
pecypcHl
70 |3aKOHOMEePHOCTH MOBEeJeHUs] H MUTpal i dKHBOTHbBIX 1 2.03-8.03
71 |CoobuiecTBO OpraHu3sMoB — OUOLEHO3 1 2.03-8.03
72 |3JkocucTreMa Kak OTKpbITas CHCTeMa 1 2.03-8.03
73 |KpyroBopoT BellecTB U IOTOK 3HEPTUHU B IKOCUCTEME 1 9-15.03
74 |OcHOBHBIE NTOKa3aTeNH 3KOCHCTEMBI 1 9-15.03
75 |3Kkosornyeckue nupaMuabl 1 9-15.03
76 |W3MeHeHHUs cO0BLLECTB — CYKLUECCHH 1 16-22.03
77 |llpupoAHbIe 3KOCUCTEeMBL. JKOCHCTEMEI 03P H peK. 1 16-22.03
JKOCUCTEMBI MOpell U OKeaHOB
78 |llpupojHbie 3KOCUCTEMBbL. IKOCUCTEMbI TYH/P, J1€COB, 1 16-22.03
cTenei, MyCThIHb
79 |AHTpONOreHHbIe 3KOCHCTEMEI 1 23-29.03
80 |Yp6oakocucrtemsl. [IpakTuyeckasa patorta «U3ydyeHue u 0.5 23-29.03
onucaHue ypBosaKoCUCTEMBI»
81 |3akoHoMepHOCTH POPMHPOBAHUS OCHOBHBIX 1 23-29.03
B3aMMOJeHCTBUN OpraHM3MOB B 3KOCHCTEMaX
82 |MexaHH3MBI BO34EeUCTBUA 3arPA3HeHUH pa3HbIX TUMOB Ha 1 6-12.04
cy6opraHu3MeHHOM, OpraHU3MeHHOM, MONYJASIUOHHOM U
3KOCHCTEMHOM YPOBHSIX
83 |buocdepa — obluenaaHeTapHas 000a04YKa 3eMAU 1 6-12.04
84 |Yd4enue B. U. BepHaackoro o 6rocdepe 1 6-12.04
85 |3aKOHOMepHOCTH CylleCTBOBaHUA OHoChephl 1 13-19.04
86 |KpyroBopoThl BellecTB U OUOreOXMMHUYeCKHEe LUK 1 13-19.04
87 |3oHanbHOCTb 6UOCcepbl. OCHOBHBIE GUOMBI CYLLUH 1 13-19.04




Ne TeMa ypoka KosnyecTBO 4acoB Hara 3/1eKTpOHHbIe
n/n Bcero| KonTposbHble | MpakTHyeckue | H3YIEHNA uudposble
pa6oTEl pa6oThI o6pazoBaTe/JbHbIe
pecypchl
88 |YcroliuuBocTh 6HoChephl 1 20-26.04
89 |3kosoruyecKue KpU3HcChl U UX NPHYHHbI 1 20-26.04
90 |BosgelicTBHe YesioBeKa Ha 6Uochepy 1 20-26.04
91 |AHTponoreHHoe BO3AeHCTBHE Ha paCTHTE/bHbIH U 1 27-3.05
KUBOTHBIK MUP
92 |OxpaHa npupoALI 1 27-3.05
93 |OcHOBHBIe IPHHIMIIBEI YCTONYHBOrO pasBUTUA YeoBedecTBa| 1 27-3.05
U IPUPOJBI
94 |PauunoHa/bHOe IPUPOACIIO/BL30BaHHE H COXpaHeHHe 1 4.05-10.05
OHOJI0rMYeCcKoro pasHoobpasusa 3eMau
95 |06061eHne o TeMe « MUKPO3BONOLUA H €€ pe3yabTaThl» 1 4.05-10.05
96 |060611eHUe O TeMe «MaKpO3BOJIOIHS U €€ pe3yJbTaThl» 1 4.05-10.05
97 |O6o61enue no Teme «IIponcxoxaeHne U pasBUTHE XXKH3HH 1 11-17.05
Ha 3eMmJie»
98 |06o61eHue no TeMe «[IporcxoskaeHue YeoBeka — 1 11-17.05
AHTPONOreHe3»
99 |O60o6LeHHe MO TeMe «IKOJNOTHUA — HAyKa 0 1 11-17.05
B3aHMOOTHOIIEHUSX OPraHU3MOB»
100 |O60611eHHe o TeMe «OpraHu3Mbl U cpejia 0GUTaHHUS» 1 18-24.05
101 |O6061UeHHe O TeMe «IKOJIOTUsl BUAOB U MOMYAALUK» 1 18-24.05
102 |06061eHue no TeMe «bruocdepa - raobanbHas akocucTtema» | 1 18-24.05
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IMPOBEPSIEMBIE HA EI'3 IO BUOJIOTUU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOU TPOTPAMMBI
CPEJHET'O OBLIEI'O OBPA30BAHNA

Kon
NPOBEPsieMOro
TpeboBaHHA

IIpoBepsiembie TPeOOBAHHS K NPEAMETHBIM Pe3yJbTATAM OCBOCHHSI
OCHOBHO# 00pa30BaTe/IbHOH NPOrpaMMbI CpexHero 00mero o0pa3oBaHust

C(hopMHUPOBAHHOCTH 3HAHMM O MECTE M PONM OMONIOTHMH B CHCTEME CCTCCTBEHHBIX HAVK, B
(opMHpOBaHMH COBPEMEHHOM CCTCCTBCHHOHAYYHOW KapTHHBI MHPA, B MO3HAHWKA 3aKOHOB
MPUPOABI M PCIICHUM JKM3HCHHO BAKHBIX COLMATBHO-ITHUECKHMX, OKOHOMMYCCKHX,
HKOJIOTHYECKUX TMPOO/IEM HCIIOBCUCCTBA, @ TAKKC B PEIICHUU BOIPOCOB PALMOHATBHOIO
MPHPOAOTIONB30BAHKA, B (DOPMHUPOBAHMM LIEHHOCTHOTO OTHOLUCHHS K MPUPOAE, OOIIECTBY,
YEIOBEKY, O BKIAAE POCCHMCKMX M 3apyOeiKHBIX YUEHBIX — OHOIOTOB B Pa3BUTHE OMOIOTHH

Brnagenue cucteMoi 3HaHMI 00 OCHOBHBIX METOAAX HAYMHOTO TIO3HAHMS, MCIIONb3YEMbIX B
OMOMOTHYECKMX HMCCIEAOBAHMAX JKMBBIX OOBEKTOB M DKOCHMCTEM (OMMCAHHME, M3MEPEHHE,
MPOBEACHUE HAO/ IO ACHMI ), CIIOCO0AMHU BBISBIICHHUS M OLICHKH QHTPOTIOTCHHBIX U3MCHCHUM B
MPHUPOJIE.

YMCHME BBIABUTATH THIIOTE3BL, IPOBEPATh MX OKCICPUMCHTAIBHBIMH CPCACTBAMH,
(popmynupys LEnb WCCIEAOBaHM, AHATM3MPOBATH IOJIYYEHHBIE PE3YIBTAThI W AENaTh
BBIBO/bI.

BbIﬂBJ'ICHPIC 3aBUCHMOCTH MCIKIY HMCCIACAYCMBIMH BCIMYMHAMMU, OG'bﬂCHeHHe TIOTYHYCHHBIX
pe3yabTaTOB U (DOPMYIUPOBAHKE BHIBOJOB C UCIOIB30BAHMCM HAYYHBIX IMOHATHHI, TCOPUM U
3aKOHOB

YMeHue BnageTh CUCTEMOM OHOTOTHUECKHMX 3HAHMM, KOTOPas BKIFOYAST: OCHOBOTIONATAFOILIHE
OMONIOrMYCCKUE TCPMUHBI U TMOHSTHA (JKU3Hb, KJICTKA, TKAHb, OPTaH, OPraHU3M, BHJ, TIOTTVIISLIMS,
sKOCHCTEMA, OHOLIEHO3, Orocdepa; MeTaboMM3M, rOMEOCTa3, KIETOUHbI MMMYHHTET, OHOCHHTES
OcrmKka, OHOTIOIMMEPBL, TUCKPETHOCTD, CAMOPETVILILIMSL, CAMOBOCITPOU3BE/ICHHUC, HACIICACTBCHHOCTD,
HM3MEHYMBOCTD, SHEPrO3aBUCHMOCTb, POCT M PA3BUTHE).

Ouonoruucckue Teopuu: KictouHas Tteopus 1. [llsanna, M. llneiinena, P. Bupxosa;
KIOHanbHO-cenekTuBHOro mvmynurteta [1. Dpnux, U.HU. Meunukosa, XxpoMOCOMHast TEOpHs
HacneacrseHHocTH T. Moprana, sakoH 3apoabimesoro cxoicrsa K. Bapa, asomormoHHas




Kon
NpoBepPsieMoro
TpeboBaHus

IlpoBepsiembie TPeOOBAHHS K NPEJAMETHBIM Pe3yJIbTATAM OCBOCHHSI
OCHOBHOI 00pa30BaTE/IbHOMN NPOrpaMMbl CpeIHero odmero oopazoBaHus

teopust Y. JlapsuHa, CHHTETUYCCKAsE TCOPUS IBOIIOLIMH, Teopus anTporiorexesa Y. Jlapsuna;
Teopus OuoreoueHosa B.H. Cykauésa; yuenme H.M. BaBunosa o uentpax mHoroo0paszus u
MPOMCXOKACHHUS KYIBTYPHBIX pacTeHuid, yueHue A H. CeseproBa 0 myTsX U HarPaBICHUIX
ssomoLmu, yuenue B.U. Bepraaackoro — o 6uocdepe);

3aKkoHbl (eaMHOOOpasus IOTOMKOB IICPBOTO IOKOJICHUWS, pACIUCIUICHHUS IPU3HAKOB,
HE3aBUCHMOTO HACIeAOBaHMs MPU3HAKOB | . MeHAems1; CUEIIEHHOrO HACICAOBAHMS TPH-
3HAKOB M HApYLICHMs CLCIUICHMA TICHOB 1. MopraHa: TrOMOJIOrHYCCKHX pPsiIOB B
HacneacTeeHHoM m3menunBocTr H.M. BaBunosa; renetuueckoro pasHosecws Jbk. Xapau u
B. BaiinbGepra; 3apoasiuesoro cxoactsa K. Bapa; Guorenetuueckuii 3akon 3. Nexkkemst, ©.
Miosiepa);

TPMHLIMITBI (MHCTOTHI TAMET, KOMIUICMEHTAPHOCTH);

npaswia (MuarMyMa FO, JInOrxa, 9K010ruuecKoM MUpaMuIb! YUCET, OUOMACCHI M SHCPIUH);
runotessl (koauepsatHor A.U. Onmapuna, nepuuHoro Oynasona [k, Xomaerina, mukpocdep
C. ®oxca, pudosuma T. Yek)

YMQHHC peuarb MOMCKOBBIC OHomornIecKue 3a1a4vM; BBIIBIIATE MPHYHUHHO-CIICICTBCHHBIC
CBSI3U MEIKIY MCCIICAYCMBIMU OHOIOTHYCCKUMH 00bCKTaAMHK, NMPOLECCCAMU M SIBJICHUSIMU, JCTIaTh
BBIBOIbI M IPOTHO3bI HA OCHOBAHHH MOy YCHHBIX PE3YIbTATOB;

COCTABIIATH ICHOTHUITMYCCKHE CXCMBI CKPCILMBAHUS /TSI PA3HBIX TUIIOB HACIICJOBAHUS IPU3HAKOB
¥V OPraHU3MOB, COCTaBJIATH CXCMBI MCPEHOCA BEILECTB M YHCPTUM B SKOCUCTEMAX (LICTU ITUTAHMUA,
TTMILEBBIC CETH)

n

Y MEHHE YCTaHABIIMBATDH B3AUMOCBSI3H MCK Ty CTPOCHHUCM U (DYHKLIMSIMU: OPTraHOU/IOB, KIIETOK
PAa3HBIX TKAHEH, OPraHaMH M CUCTEMAMM OPTraHOB V PACTEHHH, JKMBOTHBIX M YE€TIOBEKA; MEKIY
sTanaMy OOMCHa BELIECTB, dTaraMH KJICTOYHOTO LMK/IA U KU3HCHHBIX LIUKJIOB OPraHU3MOB;
sTanamMu dMOPHOHAIBHOTO Pa3BMTHA, TeHOTHIOM M (peHOTHIOM, (peHOTHIOM M (pakTOpaMm
cpeabl OOUTaHMS, MPOLICCCAMMU IBOJTIOLIMK; IBWKY UMK CHJIAMH aHTPOTIONCHE3a; KOMITOHCH-
TaMM Pa3ITUYHBIX YKOCHCTEM M MPUCIIOCOOIEHMAMHU K HUM OPTaHM3MOB

VY MEHUE BbIICIATH CYLICCTBCHHBIC MPU3HAKHY;
CTPOCHHS BUPYCOB, KICTOK TMPOKAPHOT M 3YKAPHUOT, OJHOKICTOYHBIX M MHOTOKJIETOMHBIX
OPraHM3MOB, BUAOB, OMOr€OLICHO30B, YKOCUCTEM U OMOC(EpbI. CTPOCHHs OPraHOB M CHCTEM




Kon
NpoBepPsieMoro
TpeboBaHus

IlpoBepsiembie TPeOOBAHHS K NPEJAMETHBIM Pe3yJIbTATAM OCBOCHHSI
OCHOBHOI 00pa30BaTE/IbHOMN NPOrpaMMbl CpeIHero odmero oopazoBaHus

OpPraHoOB PACTCHUM, )KUBOTHBIX, YC/IOBEKA; MTPOLICCCOB JKU3HEACATESIBHOCTH, MPOTEKAOIUX B
OpraHM3Max PaCTCHHH, JKUBOTHBIX M YEIIOBEKA: OMOOTMHMECKMX TPOLIECCOB; 0OMEHA BEIECTB
(MeTabou3M), MH(POPMALMK U MPCBPALLCHUS YHCPTUM, OPOIKCHUS, aBTOTPO(PHOTO U reTe-
POTPO(hHOTO THUMOB MHUTAHKMs, (POTOCHHTE3a M XEMOCHMHTE3a, MUTO3a, MCHO3a, raMETOreHE3a,
IMOpPHUOreHe3a, MOCTIMOPUOHATLHOTO Pa3BUTHSL, PA3MHOKCHHS, HHAUBUIYATBHOTO Pa3BUTHSA
opraru3Ma (OHTOreHe3a), B3aMMOICHCTBHS TCHOB, IETEPO3KCA. ACHCTBHM KMCKYCCTBEHHOTO
otOopa. CTa0MIM3UPYIOWICTO, ABWKYILEIO MW PaspbiBAIOLICTO CCTCCTBCHHOTO OTOOpA;
AMIOMaTpUICCKOTO M CHMMITATPHUUCCKOrO Bm006pa30531-mx; BIIHWAHHUA JABWKYIIUX CHII
HBOMIOLIMKA Ha FEHO(OHI MOMYILALMH, IPUCTIOCOOICHHOCTH OPraHU3MOB K Cpeac 0OMTaHwmsL,
YCPEAOBAHMS HAIPABICHUM HBOIIOLMH, KPYTOBOPOTAa BCLICCTB M IOTOKA HSHCPrUU B
HKOCHCTEMAX

CopMHPOBAHHOCTD YMCHMSL BBIACIATH CYILGCTBCHHBIC IPU3HAKH BHUPYCOB, KIICTOK
MPOKApPHOT H 3VKAPHUOT., OJHOKICTOYHBIX W MHOTOKJICTOYHBIX OpPraHu3MOB, BHIOB.
OHOrcOLICHO30B u DKOCHCTEM;
0COOEHHOCTH TPOLECCOB 0OMEHA BEILECTB M MPEBPAILCHUA YHEPTHH B KICTKE, (hoTOCHHTE3a,
IUTACTHUCCKOTO W DHEPreTHYCCKOro  OOMCHA, XCMOCHHTE3a, MHTO3a,  Mcio3a,
OIUIOAOTBOPCHMSI, PA3BUTHSI M PA3MHOKCHHS, MHAMBHIYATbHOTO PAa3BUTHA OpPraHU3Ma
(oHTOrCeHe3a), OOpbOBI 3a CYLIECTBOBAHUE, GCTECTBCHHOro OTOOpa, BHIO0OpAa30BaHMS,
MPUCIIOCOOICHHOCTH OPTaHU3MOB K CPCAC OOMTAHMsL, BIMSAHHS KOMIIOHCHTOB JKOCHCTEM,
AHTPOTMOTCHHBIX M3MECHEHHH B JKOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOPOTa BELIECTB M
TNPCBpALICHKsI SHEPTUu B Ouocdepe

VYMeHMe MCTonb30BaTh COOTBETCTBYIOIUME APTYMEHTHI, OHMOIOTMYECKYI0 TEPMHHOIOTHIO M
CHUMBOJIMKY [UIsi JOKa3aTelIbCTBA POACTBA OPraHM3MOB PA3HBIX CHUCTCMATHYCCKUX TPYIIL,
B3aMMOCBS3HM OPTaHU3MOB M CPEbl OOMTaHMs, CAMHCTBA YSIOBEUCCKUX PAC; HCOOXOAUMOCTH
3J0POBOr0 00pasa JKU3HH, COXPAHCHUS PasHOOOpasHs BHIOB M SKOCHCTEM KaK VCJIOBHS
COCVIICCTBOBAHW: MPHUPOALI M HCIIOBCUCCTBA

VMEHME  KPUTHYCCKM  OLCHUBATh  HMH(MOpPMALMIO  OHONIOTHMYCCKOrO  COACPIKAHMS,
MHTCPIPETHPOBATh  3THYCCKME ACTICKTHI COBPEMCHHBIX HWCCICAOBAHMM B OHOIOTHH




Kon
NpoBepPsieMoro
TpeboBaHus

IlpoBepsiembie TPeOOBAHHS K NPEJAMETHBIM Pe3yJIbTATAM OCBOCHHSI
OCHOBHOHM 00pa30oBaTe/IbHOH NPOrpaMMbl CpeiHero oomero oopa3oBaHus

MCIULMHE, OWOTCXHOJOTHM, PacCMaTpHUBATh INIOOAIBHBIC HKOJOTHYCCKUC IPOOICMBI
COBPEMCHHOCTH, (JOPMHUPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO TTO3HLIVIO

IMNEPEYEHb 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA EI' IO BUOJIOTI'HH

Kon IIpoBepsieMblii 31eMeHT coaepPRAHHUS
I Buonorms kak Hayka. JKMBBIC CHCTEMBI M MX U3YHCHHC
CospemeHHast Ouoorust - KOMIUICKCHAsI HayKa. Buonoruueckue

OHOJIOrHH.

1.1

XO034UCTBE, MPOMBIIIIGHHOCTH, OXPAHE MPHPO IbI

U U3YVYACMBIC WMH npoG.Hebe. (D_\_"H,E[aMeHTaJ’IbeIe, TNMPHUKIAIHBIC M TMOMCKOBBLIC HAYYHBIC MCCICIOBAHUA B

3naucHue Ovonoruy B (hOPMHPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI Mupa. [Ipodeccum,
CBSI3aHHBIC C OHONOrHUeH. 3HaYCHUE OMOIOTHU B NPAKTUUCCKOM ACATCIILHOCTH YE/IOBCKA: MCIULIMHE, CCIILCKOM

12 3aLMs1, CAMOBOCTIPOM3BEACHHE, PA3APAKUMOCTh, M3MCHYMBOCTD, POCT M Pa3BUTHE.

cuctemax. OCHOBHBIC MPU3HAKY JKHBOTO. JKH3Hb Kak (hopMa CYICCTBOBAHMS MATCPUH

JKuBbie CHCTEMBI Kak MpeaMeT m3yueHus Ouonoruy. CBOWCTBA JKMBBIX CHCTEM: CAMHCTBO XMMHUYECKOTO CO-
CTaBa, JUCKPETHOCTb U LIGJIOCTHOCTD, CIIOKHOCTD U YIOPSAOUCHHOCTb CTPYKTYPBI, OTKPBITOCTH, CAMOOPraHHU-

YpoBHM OpraHU3aLMH KUBBIX CHCTCM: MOJICKYJISIPHBIM, KICTOYHBIM, TKAHCBbIM, OPraHU3MCHHbIM, MOITYIISLU-
OHHO-BHIOBOM, YKOCUCTEMHBIH (OroreoneHoTHYCCKHM), OrocdepHbiit. [Tporecesl, mpoucxoasmume B KUBBIX

PE3YILTATOB SKCIICPUMCHTA. [ToHsTHE CTATUCTUICCKOIO TECTA

Meroasr  Omonormueckor  Haykn.  HaOmomenwe, w3MepeHHe,  OKCIIEPUMEHT,  CHCTEMAaTH3aLHsL,
meraaHaus. [ToHATHE 0 3aBUCHMOM U HE3aBUCUMOM riepemeHHOM. [Inanuposanue sxcriepumenTa. [locraHoska
1.3 u mpoBepka rumote3d. Hymesas runotesa. [lomste BoiGOpkm u €€ gocToBepHOCTh. Paszbpoc
B Ouonormveckux maHHbiX. OLEHKA AOCTOBEPHOCTH TONVYCHHBIX Pe3yIbTaToB. [IpHYMHBI HCKaKEHM:

2 KneTka kak Ouooruueckas cucteMa




Kon

2.1

IIpoBepsiemMblii 3J1IEMEHT COIePIKAHHUS

Knerka — crpykrypHO-(h)yHKUMOHAIBHAS eauHMLA skuBoro. Mcropust otkpertus wietku. Paborer P. I'yka,
A. Jlesenryxka. Knerounas reopwms (T. [lsann, M. [lneitaen, P. Bupxos). OcHOBHBIE MOI0KEHHMs COBPEMEHHOM
KJICTOMHOM TCOPHH.

MeToasl MOJICKYISIPHOM M KJICTOYHOM OMOJIOTHMM: MHKPOCKOIHs, Xpomarorpadus, sjiekrpodopes, mMeros
MEYEHBIX aTOMOB, au(epeHumanbHoe LeHTPH(YrHpOBaHKE, KYIBTHBUPOBAHUE KICTOK

22

XHUMHYCCKHUM COCTaB KICTKH. MakKpo-, MUKPO- U VIBTPAMHUKPOIICMEHThL. Boaa u ¢€ posib Kak pacTBOpPHUTEIIA,
pearcHTa, y4aCTHe B CTPYKTYPHPOBAHMHM KICTKH, TCIUIOPEry UMM, MHHEpambHbIC BEIIECTBA KICTKH, MX
Ouosoruucckas posib. Poiib KATHOHOB U aHHOHOB B KJICTKC.

Buonornueckue nonmvuvepst. benku. AMuHOKKMCTOTHBIN cocTas OenkoB. CTpykTypsl OenkoBo#t monekysl. [lep-
BUYHAs CTPYKTYpa Oclika, NenTuIHas CBsi3b, BTopuuHas, TpeTHUHAs, YCTBEPTUUHASA CTPYKTYPHL JleHaTyparwst.
Cgoiictea 6enkoB. Knaccuukaums 6enkoB. bruonornieckue yHKLmm 6€mKOB.

VYrnesoapt. MoHocaxapuabl, Aucaxapuabl, OMUrocaxapuabl ¥ nonucaxapuabl. O0mmii mian ctpoeHust U (Gu-
3MKO-XUMUYCCKHME CBOMCTBA YIJICBOA0B. brooruyeckue ()yHKLWH YIICBOIOB,

JTvrnu st [MaapodmnbHo-riapododHbe CBOMCTBA. Knaccudmxaups
nunuaos. Tpurnuuepuast, ocdomurmuael, Bocky, ctepouast buonoruueckue ¢ynkumm nurmmaos.  OOnme
CBOMCTBA OMOMOTHMECKMX MEMOPAH — TeKY4eCTh, CTIOCOOHOCTD K CaAMO3aMBIKAHMIO, TIOMYITPOHULAEMOCTS.
Hyxneunossie kuciotel. JIHK u PHK. Ctpocnue nyxneunoBbix kuciaoT. Hykneotwast [Ipuximn komruie-
menTapocTh. [Ipasuno Yapradda. Crpykrypa JIHK — asoitras crimpans. MecToHaxox acHHE ¥ OHOTOTHYECKHE
¢yukimm THK. Buasr PHK. Oyukuuu PHK B kietke.

Crpocnue monekyast AT®. Makpoapruueckue csssu B Mojckyiie AT®. Buonormueckue (pynkumu ATO.
Boccranosnentbie neperocumks, ux (pyrxumu B knetke. Cexsenuponanue [JTHK.

CrpykrypHas OuONOrHs: OHOXMMHYCCKHC U OHO(DU3HYCCKHUE WCCIICIOBAHMS COCTABAa M MPOCTPAHCTBCHHOM
CTPYKTYPbI OHOMOICKY.T
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Tuns! KJIETOK: IVKapHOTHICCKas U NMpokapuoTHueckast. CTpyKTYpHO-()YHKLIMOHAIBHBIC 00pa30BaHUs KIICTKH.
Crtpoenue mpokapuoThyueckor kneTkd. Knerounas crenka Oakrepuit um apxeil. OcoOeHHOCTH CTpOCHWMs
reTepoTpo(pHOM U aBTOTPO(PHOM MPOKAPHUOTUUCCKUX KICTOK, MECTO U poiib NMPOKAPUOT B OHOLICHO3aX.
CrpoeHre ¥ (D)YHKLUMOHHPOBAHWE SYKAPHOTHYECKOW KieTkW. [lmasmarmueckas memOpana (rurasmamemma).
Crpykrypa miasMaTH4eckor MeMOpaHsl. TpaHCIIOPT BEMICCTB YEpe3 IU1a3MaTHYCCKYI0 MEMOpaHy: MacCUBHBIN
(madpysus, obneruénnas audysus), axkTUBHBIN (NMCPBUMHBIA KM BTOPUYHBIM AKTUBHBIM TPAHCIIOPT).
[MTonympouuaemocts MemOpanbl. PaboTa HaTpMii-KanueBOro Hacoca. JDHIOLMTO3. MHHOLMTO3, (harouwmros.
Dx3oumtos. Knerounas crenka. CTpykTypa v ()YHKLIMU KJICTOUHOM CTCHKH PaCTCHHIA, FPHOOB.
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urormasma. Llurosons. Llurockener. [lpmwxenne uprommasmer. OpraHonas knetkun. O aHomeMOpaHHbIE opra-
HOMJBI KICTKH: 3Hpomtasmaruyeckas cerb (II1C), armapar [onbmky, TU30COMBL, MX CTPOCHHE U (DYHKLMH,
Bszaumocssze  oxHOMeMOpaHHbIx opraHonaoB kinetkd. CrTpoeHue rpaHymsapHoro perukyayma. CuHTes
pactBopumbix OenkoB. CuHTe3 KiIeTOUHBIX MeMOpaH. [1aakuii (arpaHyIspHBIN) YHIOIIIA3MATHYCCKUM PETH-
kynym. CexperopHas (yHkiwms ammapara ['onbmxu. Tpancnopt Bemects B kinetke. Bakyonu pacTuTenbHbIX
knetok. Knerousnsiit cok. Typrop.

[NomyaBTOHOMHBIC OPraHOMAbI KIETKH: MUTOXOHAPHH, TUIACTH/BL

CrpoeHue U (pYHKLMU MUTOXOHIPUM U rutacTui. [IepBUYHBIC, BTOPUUHBIC U CIOKHBIC TLUIACTHIB! (DOTOCUHTE-
3UPYIOLIMX 3YKAPHOT. XJIOPOILIACTbI, XPOMOIUIACTHL, JICMKOIUIACThI BBICIIUX PACTCHUM,

HememOpannsie opraHonast knetku CTpoeHre M (DYHKLIMM HEMEMOPAHHBIX OPraHOMAOB KIETKH. PrOOCOMBL.
Muxkpounamenrsr. Mprmeunsie kietkr. Mukpotpyoouxu. Knerounsiii nentp. CTpoCHUE U IBUIKCHHUC KTy THKOB
u pecHruek. MuxpoTpyOotku umrornaszmsl. LleHTprorns.

SAnpo. O6omouka siipa, XpOMaTHH, KapUOIUIa3Ma, SIAPBINIKKA, UX CTPOCHHE U (DyHKumH. SIacpHbiil OeIKOBBIN
marpuke. [IpocTpaHcTBEHHOE PacTONOKEHHE XPOMOCOM B HHTEP(azHOM siape. benku xpomaTiHa — rHCTOHBL
Knerounsie BmoucHus. CpaBHUTCIbHAS XAapPaKTCPUCTUKA KICTOK OYKAPUOT (PaCTUTCIIBHOM, JKHUBOTHOM,
rpUOHOM)
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AcouMUISAILMST M AMCCUMWISALIMS — ABE CTOpPOHBI Merabonmmsma. Turmbl oOMEHa BCLICCTB: aBTOTPO(HBIN
M reTepoTpo(HBIN. YyacThe KHuCIopoaa B OOMEHHBIX MPOLIECCAX. JHEPreTHYECKOS OOCCITCUCHME KICTKH:
npespanicHre AT® B 06MeHHbIX mpoueccax. PepMEHTATUBHBIN XapaKTep PEaKLMi KICTOMHOTO METab0IH3Ma.
OcpMeHTBI, WX CTPOCGHHUE, CBOMCTBA M MexaHusM ackcteus. Kodepmentsr. OTawums (JepMEHTOB OT He-
OPraHMYECKUX KaTaau3aToOpOB. Benku-akTMBATOPBI M OCIKM-MHTHOMTOPBI. 3aBUCHMMOCTh CKOPOCTH (hepmeH-
TATUBHBIX PEAKLUH OT Pa3IMYHBIX (JAKTOPOB.

[TepBuuHbhi cuHTE3 OpraHMveckux BemecTs B Kiaetke. Porocuures. Poms xmoporactoB B mpouecce (hoto-
cunresa. CseroBas u TemuoBas (pasel. [IpoaykruBHOCTH (poTocMHTE3a. BrmsiHue pasnuusbix (hakTopoB Ha
ckopocTh (poTocuuTe3a. 3HaueHKE (POTOCHHTESA.

Xemocunres. PasnooOpazue opraHu3sMOB-XCMOCHHTCTHKOB: HUTPU(DULIUPYIOMKC GaKTepUK, HKeIe300aKTepHH,
cepobaKTepHH, BOJIOPOHBIC OaKTCpUH. 3HAUYCHHUC XCMOCUHTE3A.

AnaspoOHbie opranmusmbl. Buasr Oposkenus. [TpoaykTsr OpoxkeHMs M X UCTIONB30BAHKE YETOBEKOM. AHA3PO0-
HbIC MUKPOOPIaHU3MbI KAK O0BEKTBI OMOTEXHOJIOTMU U BO30Y AUTCIH OONIC3HEH.

AspoOHbie OpraHu3Mbl. JTambl 3Hepretuueckoro obmena. [loaroToBurensHeid sTam. [ nukonms —
OCCKHMCIIOPOJHOC PACLICIUICHHUE IIFOKO3BL.
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Buonormieckoe OKHCICHHE, WM KICTOYHOE AbIXaHue. POap MHMTOXOHApDME B MpoLIECCaX OMOIOrHYECKOro
oxucneHust. uwmmueckue peakumu. OxucnurensHoe (ocoprnuposanue. [Ipeumymectsa a3poOHOro myTH
0OMEHa BELECTB nepe aHapOOHBIM. D(P(PEKTUBHOCTD IHEPTETUUECKOTO OOMEHA

Peakimm matpunoro cuHTesa. [IpHHLIMIT KOMITIEMEHTAPHOCTH B PEAKLIMSAX MAaTPUYHOTO CHMHTE3a. Peanmsarms
HacleACTBeHHOM uH(popmarwu. ['eHeTHUCCKHMIA KO, ero cBocTsa. TpaHckpurims — MatpuuHbii cuntes PHK.
[TpHHLMITBI TPAHCKPHUIILIMK: KOMILIEMEHTAPHOCTh, aHTUMAPALICIBHOCTh, ACHMMETPHUYHOCTD. T paHCISLMS U €6
srarbl.  Yuactue TpaHcroptaeix PHK B Omocumrese Ocnka. Ycnosusi Omocmuresa Oenka. Koauposanue
aMuHOKHKCTOT. Poms pubocom B GnocunTese Oenka.

OpraHusanys reHOMa y POKAPHOT U SYKApUOT. Peryisims akTHBHOCTH 'eHOB Y npokapuoT. [ urnoTtesa oneposa
(®. Kaxob, XK. Mano). Perymsaumst oOMeHHBIX TpoLieccoB B kaeTke. KimeTouHbIi romeocTas.

Bupycor — HekneTouHbie (hOpMbI KU3HKA M 0OnuraTHbie mapasutbl. CTPOSHHE MPOCTHIX M CIOKHBIX BHPYCOB,
peTpoBHUPYCOB, DakTepuodaros.

Bupychbie 3aboneBanus uenoseka, kuBoTHbIX, pactenuid. CITUI, COVID-19, coumanbHbie ¥ MEAMLIMHCKHME
rpooICMBI

2.6

Knetounsiit upk, ero neproast u perysiums. Mutepdasa u muro3s. Oco0eHHOCTH NMPOLIECCOB, MPOTEKAKIKX B
untepdase. [logroroBka kiaerku k aencHuro. [IpecuHTETHYCCKUM (MTOCTMUTOTHYCCKUM), CHHTCTHUCCKUN U
MOCTCUHTCTHYCCKHUH (TIPEMUTOTHUYCCKUI) NEPUOILI HHTEP(asbL.

Marpuunbiii cunrres JIHK — permukatms. [pusimns: permukaumu JJHK: komMmmemeHTrapHoCTh, omykoHcep-
BaTUBHbIM CHHTE3, aHTUrapawienbHocTh. Mexanmsm pervmkapm  JIHK.  Xpomocomsr.  Crpoenue
xpomocom. Temomepsr u Tenomepasa. XpOMOCOMHBINH HAOOP KIETKH — KAPUOTHIL J{MITIOMAHBIN M rariiOMaHbINA
Habopsl xpomocoM. ['omostoruusbie XpomMocoMsl. [10710BBIC XPOMOCOMBL

Jenenue knetku — muto3. CTagum MUTO3a M MPOMCXOMIINME B HUX Mpouecchl. Tumbl muto3a. Kapuokunes
U LuTokuHe3. bronoruueckoe sHaueHUE MUTO3a. Peryrsimst MUTOTHYCCKOTO LIMKITA KIeTKU. [IporpaMmupyemas
KJIeTO4Has rrdeb — anonros.

OyHKLUMOHATBHAS TCHOMHKA

Oprasusm Kak OHOIOrHYECKast CUCTEMA

3.1

OaHOKICTOUHBIC, KOTOHUATBHBIC, MHOTOKJICTOYHBIC OPTaHU3MbI ¥ MHOTOTKAHCBBIC OPTAHU3MBL.
@QopMBI Pa3MHOKCHHS OPraHU3MOB: OECIIONOE (BKIIIOYAsi BErETAaTUBHOC) M MMOioBoe. Buawl Oecrionoro pas-
MHO)KCHHMSI; TIOYKOBAHHUE, CTIOPY AL, (hparMEeHTALWS, KTOHUPOBAHHUE.
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INonosoe pasmuokenue. [Tonossie kneTku, vnm rametsl. Metios. Ctaguu metiosa. [ToBeaeHue XxpoMocom B ME-
ose. Kpoccunrosep. buonoruueckuii cmbic Meiio3a U rosioBoro npouecca. Meros 1 ero MECTO B JKU3HCHHOM
LIMKIIC OPTaHU3MOB.

[Ipeasapoasiucsoe passutue. [amertorcHes v KuBOTHBIX. [lojoBeic skenessl. OOpasoBaHUE M Pa3sBUTHE
nonoBbix KieTok. CriepmatoreHes u oorenes. Ctpoerwne monoBbix KieTok. OmioaoTBOpEHHE M 3MOPHOHATBHOE
passuTHe KUBOTHBIX. CriocOObI OIUIOI0TBOPCHUSL: HAPYIKHOE, BHyTpeHHEe. [TapTeHOreHes.

WuauBuayansHoe pasBuTre opranu3MoB (oHToreHe3). CTaamu sMOpHOTeHE3a JKMBOTHBIX (Ha MPHUMEDPE JISTYILKH).
Jpotnenue. Turmsr apodieHus. OcoOCHHOCTH APOOICHHS MJICKONMTAIOLIMX. 3apOJbIICBLIC JIMCTKH (racTpy-
nsiumst). 3aKiiaKa OpraHoB M TKAHCU M3 3apOBILCBBIX JIMCTKOB, B3auMHOC BIMSHMC 4acTCH Pa3BUBAOILCTOCS
3apoapima (3MOpHOHATBHAN MHAYKLIA). 3aKIaaKa TUIaHa CTPOCHHMS KMBOTHOTO KaK PE3yJIbTAaT HEPApXHUYCCKHUX
B3aMMOJCUCTBHM I'eHOB. BriustHye Ha SMOPHOHAIBHOE Pa3BUTHC PA3TUYHBIX (DAKTOPOB OKPYIKAIOLICH CPE/IBL.
Poct u passurue sxuBoTHBIX. [locToMOpronaneHend nepuoa. [Ipsvoe u Henpsmoe passutue. Passutue ¢ mera-
MOp(I)O30M ¥y 6601'!03BOH0‘IHB!X U MO3BOHOYHbLIX KHUBOTHBIX. BHO.TIOI' HUUCCKOC 3HAYUCHHUC MPAMOIro U HCIIPSAMOIO
PAa3BUTHA, MX PACTIPOCTPAHEHHE B TIPHPOIC. THIbl pocTa ;KMBOTHBIX. PaKTOPBI PEryIsALHHM POCTA JKUBOTHBIX M
yesoBeka. CTaauu nocTIMOPHUOHATILHOTO PA3BUTHS Y JKUBOTHBIX U Ye/I0BEKa. [Ieproasl OHTOrCHE3a YEI0BCKa.
Pasmuokenne m paseutme pactenuwid. [amerodur ucnopodur. Meio3 B JKM3HEHHOM LIMKIC PACTCHHM.
O6pasoBanwe criop B mporecce Merosa. [ameTorenes y pactenuit. Omioa0TBOPEHHE U Pa3BUTHE PACTHTEIIBHBIX
opraHusMoB. J[BOMHOEC OIUIONOTBOPCHHE V LBCTKOBBIX pacTeHud. (OOpazoBaHME M pa3BUTHUC CEMCHH.
MexaHH3MBI PEryIBSILIMKA OHTOTCHE3a Y PACTCHHUH W JKHBOTHBIX
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WcTopust CTAHOBIICHUS M PA3BUTHSI TCHCTUKY Kak HayKH. OCHOBHBIC TCHETUUYCCKUE TOHATHS U CUMBOJIBL [ OMO-
JJOTMMHBIC XPOMOCOMBI, A/IJICIIBbHBIC ITCHbBI, ATbTCPHATUBHBIC TIPU3HAKH, nomm-xax—m—mﬁ Hu peueccymelﬁ TMPH3HAK,
rOMO3MIOTa, TCTCPO3UrOTa, YMCTas JIMHWSA, THOpuabl, reHOTHIL, (peHOTHI. OCHOBHBIC METOABI T'CHCTHKH:
TUOPHAOTOrHYCCKUN, LIMTOIOTHUSCKHI, MOICKY ISIPHO-TCHETHYCC KU
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MosorubpuaHoe ckpemmsanue. [lepsbiii 3akoH MeHaens — 3aK0OH €JUHOO0Opasus rHOPUIOB MEPBOTO MOKO-
nenwsi. [IpaBuno aomunrmupoBanms. Bropo# 3akon Mewnmens — 3akoH pacueruieHus npusHakos. Lluronoru-
YECKUC OCHOBBI MOHOTMOPHUIHOTO CKPCIIMBAHUS. [ MIIOTE3a YUCTOTHI TaMET.

AHanuzupyromee ckpeimBanue. [IpoMexyTouHbI XapakTep HacleAoBaHMs. PaciueruieHue NpU3HAKOB MPH
HCTIOJTHOM JOMMHHMPOBAHHH.

JuruOpunHoe ckpemumsanue. Tperuii 3akoH MeHaemns — 3aKk0H He3aBUCUMOTO HAClIC10BaHus NpU3HakoB. Luro-
JOTHYECKHE OCHOBBI AMTHOPHIAHOTO CKPEILIMBAHML.
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Cuennennoe Hacneaosanue npusHakoB. Paboter T. Moprana. CuerniieHHOe HaclIea0BaHUE TEHOB, HAPYILEHHWE
CLCTUICHMS MEIKY FeHaMu, XPOMOCOMHAS TCOPHSI HACIICACTBCHHOCTH.

I'enetuka roJa. XPpOMOCOMHBIH MEXAHH3M OTIPEACTICHUSA rona. AyTOCOMBI
M TOJIOBBIC XPOMOCOMBI ['OMOraMETHBIA U TIETCPOraMCTHBIM IO, ['CHETHYECKas CTPYKTYPA IOJIOBBIX
xpomocom. HacrenoBanue mpruaHAKOB, CLIETUICHHBIX C TIOIOM.

lenotun xak uenoctHas cuctema. [1IeHOTpOrHsS — MHOKECTBCHHOC ACHCTBUC reHa. MHOKCCTBCHHBIN ajuie-
au3m. Baammoaericteue Heannenbhbix reHoB. Kommiementapraocts. Jmmcras. [Tonvmvepws
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BsaumopeiicTere reHoTHIa U cpeapl npu (hopmuposaruu (eHoTumna. M3menuusocts npusHakoB. KauecTBeHHbIC U
KOJTMMECTBEHHBIC TIPH3HAKK. BH/IbI MBMEHUMBOCTH: HEHACICACTBEHHAS M HACTICACTBCHHASL.

Momuduxarmonsas m3meHuMBOCTh. Pomb cpeast B opMmupoBaHuy MOIU(HUKAIMOHHON M3MeHUrBOCTH. Hopma
peakimm rpusHaka. BapuaumoHHsi psia v BapuauponHas kpusas (B. oranxcen). CeoiicTa MOAM(PUKALMOHHOM
HM3MCHYMBOCTH.

leHoturmyeckass W3MEHYMBOCTH,  (CBOMCTBA ICHOTMITMYCCKOM M3MCHYMBOCTH. BHIBI  FCHOTHUITHYCCKOM
M3MEHUYMBOCTH. KOMOMHATUBHASL, My TALIAOHHASL.

KomOunarvsHass usMeHYMBOCT. MEHO3 M MMOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOM M3MCHUYMBOCTH. Pob
KOMOMHATHBHOM M3MCHYMBOCTH B CO3JAHHM TCHETHHMECKOTO PA3HOOOPasHst B PEACIAX OAHOrO BHAA.

My TaLyoHHAs U3MCHYMBOCT. BHIbI MyTaLMIA: MCHHBIC, XPOMOCOMHBIC, FeHOMHBIC. CIIOHTAHHBIC M HHIYLIAPO-
BAHHBIC MYTALMH. SIICpHBIC M LMTOTUIa3MaTHYCCKUEe MyTalmi. COMAaTHYCCKME M TIONOBBIC MYTALMK. [IpuimHbI
BO3HMKHOBEHHsI MyTaLMi. MyTareHbl ¥ WX BIMSHWE HA OPTaHM3MbL. 3aKOHOMEPHOCTH MYTALIMOHHOTO TPOLIECCA.
3aKkoH rOMOJIOrMUYCCKHX PsIIOB B HaciacacTBeHHOM mameHuuBocTu (H.W. Basuios). BuesaepHas M3MCHUHMBOCTD
M HACIIEACTBCHHOCTD

Kapuoturm yenoeka. MexayHapoaHast porpaMMa HCCIICI0BaHKs FCHOMA 4YeioBeka, MeToqbl U3yUCHHUs I'CHE-
THKM Y€JI0BEKA: TCHEATOTMYECKHM, ONM3HELOBBIA, LMTOTCHETHYECKHMA, TOMY BILIMOHHO-CTATHCTHYECKHMM,
MOJICKYIsApHO-reHeTHYeCKuH, COBPEMECHHOE OMPCACICHHUEC T'CHOTHIIA: TOJHOINCHOMHOC CCKBCHHPOBAHUC,
TEHOTHUIMUPOBAHKE, B TOM ymcie ¢ momoibio [1L[P-ananusa. Hacneacteennsie 3aboneBanms yenoseka. [ eHHbIe
Y XPOMOCOMHBIC 00JIC3HM 4CIOBEKa. DONC3HU ¢ HACICACTBEHHOM IMPCAPACIIONIOKCHHOCTBIO. 3HAUCHUEC MCIH-
LIMHCKOW TEHETHKH B MPCAOTBPAILICHHUH H JICUCHUM FCHETHUYECKHX 3a0oeBanui yenoBeka. CTBOIOBBIC KIETKH

3.6

JloMecTUKaLMs U CENEKLMs. 3apOKACHUC CeleKumuM U qomecTrkamm. Yucuue H.U. Basuiosa o uenTpax mpo-
HCXOJKICHUMS M MHOTOOOpasHsi KYJIBTYPHBIX pacTcHuit. Pojb CEneKkipmu B CO3AaHHM COPTOB PACTCHHM W MOPO.I
#uBOTHbIX. COpT, mopoaa, mwTamMM. 3aKOH TOMOIOTMYECKMX PSIOB B HACICACTBEHHOM HW3MEHYMBOCTH
H.W. Basmiiosa, 6ro 3HaUCHHUC 115 CEIICKLIMOHHOM PaboThI.
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Metoas! cenexunonHo# padoTel. MckyccTBeHHBIN 0TOOP: MACCOBBIM M MHAMBHMIYAIbHBIM. JTarbl KOMOWHA-
LMOHHOU cenekimu. Vcrbitanue npoussoaureckt no noroMctsy. OTOOp MO FEHOTHITY C MOMOLIBIO OLICHKH
(peHoTHma moTomMcTBa M OTOOP MO reHOTHUITY ¢ momombio aHanusa JJHK.

HckyccTBEHHBIN MyTarcHe3 Kak METO CEJICKLIMOHHOM padoThl. PaaualiMOHHBINA M XUMHUUCCKUIM MYTarcHe3 Kak
MCTOYMHHMK MYTALMK Y KYJIBTYPHBIX (hopm opranuzmoB. Mcnonb3oBaHue reHOMHOTO PEIaKTHPOBAHKMS U METOAOB
pexomOunanTHbx JJHK 11s1 nomyueHys MCXoHOTO MaTepuana /ist CEICKLUK.

[Nonyuenue nonummonaos. BHyTpuBHoBas rudpuamsaimsi. BIM3KOPOICTBEHHOE CKPEILMBAHKC, WITH WHOPHIHHT.
Hepoactsennoe ckpermmBanwe, wiu aytopuausr. ['eteposuc u ero npuuuss!. Mernons3o0BaHue reTepo3uca B CEIICKLIMK.
Ornanéunas rudpuamsawwst. [IpeosorneHue 6eCIuioaus MEKBUIOBBIX TMOPUIOB. JIOCTHIKCHHS CCIICKLMM PACTCHHM U
MKMBOTHBIX

3.7

OOBEKTBI, UCTIONB3YCMBIC B OHMOTCXHOIOTMH, — KICTOYHBIC M TKAHEBLIC KYJIBTYPBL, MHKPOOPraHM3MBL, HX
XapakTepucTHKa. |pagviupioHHas OHOTCXHOMOrHs: XIeOOoreueHHe, MOMYYCHHE KHMCIOMOIOYHBIX IMPOAYVKTOB,
BuHOaeue. Mukpobuosoruueckuii curtes. OOBEKTH MUKPOOHOIOIMYECKUX TEXHOIOrHM. [Ipor3soacTBo Ocnka,
AMMHOKHMCIIOT M BHTAMHHOB. MICKyCCTBEHHOE OMionoTBOpeHre. PEKOHCTPYKUMS SHLIEKICTOK M KIOHHPOBAHKE
KUBOTHBIX. METOA TPaHCITIAHTALMH SACP KIICTOK.

XpOMOCOMHAsI M T€HHAasi MHKCHEPHWs. VMICKYCCTBCHHBIM CHHTE3 MeHAa M KOHCTPYHMPOBAHHE PEKOMOMHAHTHBIX
JHK. JIoCTHKCHUS U MEPCTICKTUBBI XPOMOCOMHOM M ICHHOW WHKCHCPUMHM. MeIuMipHCKHE OHOTCXHOJIOTHH.
Hcnonp3oBaHMe CTBOTOBBIX KJIETOK

Cuctema ¥ MHOroo0Opasue OpraHuICCKOro MHUpa

4.1

Buonoruyeckoe pasHooOpasue opranusmoB. CoBpeMeHHasi CMCTeMa OpraHudeckoro mMupa. [Ipurumms knac-
cuukarmu opraHuzMoB. OCHOBHBIC CUCTEMATUYCCKHUE MPYIIITbI OPraHU3MOB,

OCoOCHHOCTH CTPOCHHMA M JKM3HEACATSIBHOCTH OJHOKICTOMHBIX OpraHm3mMoB. bakrepum, apxew, oaHOKIC-
TOYHBIC TPHOBI, OJHOK/ICTOUYHBIC BOJOPOCIH, APYIUC MPOTHCTHI. KOJOHUaIbHBIC OpraHu3Mbl J{BIKCHHC
OJHOKJICTOYHBIX OPTaHU3MOB. aMEOOMIHOE, KIYTHKOBOC, PECHUYHOC. 3aLIUTa ¥ O JHOKICTOYHBIX OPTaHU3MOB.
PazapakumocTh v O AHOKIETOUMHBIX OPraHU3MOB. T akCHCHI

4.2

MHOroK/IeTOYHbIC PacTCHUs. B3auMOCBsI3b 4acTCl MHOTOK/ICTOYHOTO OpraHm3Ma. TKaHU, OpraHs! ¥ CHCTEMbI
OPraHoB MHOTOKJIETOYHOTO opranusMa. Opranusm kak eamHoe uenoe. Tkanu pacteHuid. Tumnbl pacTHTEIbHBIX
TKaHEH: 00pa3oBaTe/IbHAS, MOKPOBHAsS, MPOBOJSAIIAS, OCHOBHAs, MexaHuucckas. OCOBEHHOCTH CTPOCHMS,
()YHKLMI 1 PACTIONOKEHHMsI TKAHEH B OPraHax PacTCHUMA

43

BereraTuBHBIC ¥ ICHCPAaTUBHBIC OpraHbl pacTcHui. OYHKIMYU OPraHoB M cucTeM opraHoB, Kapkac pacTeHuid.
JIBWKCHHE MHOTOKICTOYHBIX PACTCHHMM: TPOmM3Mbl M HacTuu. IlormomeHue BOApI, YITICKMCIOrO rasa u
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MMHEPATBHBIX BEINECTB pacTeHmsivu. Jpixanme pactenwit. Juddysmsa razos uepes MoBEPXHOCTh KIETKH.
TpancniopTHbie CUCTEMBI pacTeHUM. BeiiencHue v pacTeHuit. 3amura Y MHOroOKJISTOMHBIX pacteHuit. Kytukyna.
CpeacTsa MacCHMBHON M XUMHUYECKOM 3auThl. OUTOHLIMABL

PazapaxumocTs 1 pervisinus y opraHusMoB. PazapakuMOCTh M PEryiisaips ¥ MHOTOKICTOMHBIX PACTCHUM.
PocToBbie BEmECTBA M MX 3HAYCHHE

MHOroKJICTOYHBIC JKUBOTHBIC. B3anMOCBsI3b 4acTe MHOTOK/ICTOMHOTO OpraHu3Ma. TKaHU, OPraHbl U CUCTEMBI
OPraHOB MHOTOKIETOYHOro opranmsma. Opranusm kak eamHoe uenoe. ['omeocras. TkaHM JKMBOTHBIX |
4eI0BeKa. THITBI KUBOTHBIX TKAHCH: STMMTCIMANbHAS, COCAMHUTEIbHAA, MblcYHas, HepBHAs. OcoOCHHOCTH
CTpoeHHsI, (DYHKLIMI 1M pACTIONOKCHHMS TKaHCH B OPraHax ;KMBOTHBIX M MCTOBEKA

4.6

Opradsl ¥ CUCTEMBI OPraHOB XKMBOTHHIX. @YHKUMM OpPraHoB M cucTeM opraHoB. Oriopa Teia OpraHu3MOB.
CKeneTsl 0AHOKIETOMHBIX M MHOTOK/IETOMHBIX JKUBOTHBIX. HapyikHbiit v BHyTpeHHui ckeneT. CTpoeHWe U THIIbI
COCIMHCHHMS KOCTCH.

JIBIKCHHE MHOTOKJICTOYHBIX KUBOTHBIX. [TuTanue xuBOTHBIX. [THTaHME NMO3BOHOYHBIX JKUBOTHBIX. JlbIxaHue
#uBOTHBIX. KoskHoe aprxanue. XKabepHoe v IErouHoOe AbIXaHueE.

JIbIXxaHUE MMO3BOHOYHBIX JKUBOTHBIX. DBOIOLIMOHHOC YCIIOKHECHHE CTPOCHHUS JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHas CucTeMa 4enoBeKa. MeXaHM3M BEHTHIILMM IETKUX V NITHL] M MICKOMMMTAOINMX. TpaHCropT
BCIICCTB

v opraHu3MoB. TpaHCTIOpT BemecTB v )KMBOTHBIX. KpoBeHocHas cuctema u e opranbl. KpoBeHocHas cuctema
MO3BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOpameHus. DBOMIOLMOHHBIC YCIOKHCHHUS CTPOCHUS KPOBEHOCHOM
CHCTCMBI TO3BOHOYHBIX JKUBOTHBIX. BbiacicHue v opraHu3moB. Beiaencrnue y skuBOTHBIX. COKpaTUTEIBHBIC
Bakyonu. Oprasbl Beiaenenust. CBsa3pb MOTOCTH Tea ¢ KPOBEHOCHOM M BBIACIMTENIBLHOM CUcTeMaMu. Briaenenue
V IMO3BOHOYHBIX JKUBOTHBIX. 3AIUTA Y MHOTOK/ICTOYHBIX JKMBOTHBIX. [IOKPOBBI U MX MPOU3BOIHBIC.
PazapaskumocTs M perymsiumsi ¥y OpraHm3MOB. PasapakuMOCTh yV OJZHOKICTOYHBIX OPraHM3MOB. TaKCHCHI.
PazapaskumoCTb U peryisiims Y MHOTOKIICTOUHBIX PaCTCHUH. POCTOBBIC BEIECTBA U UX 3HAYCHHUC.

Hepsnas cuctema u pedpriektopHas perysiuys Y MHOTOKJIETOMHBIX JKUBOTHBIX. HepBHas cuctema m eé oTaensL.
DBOJTIOLIMOHHOE YCII0KHEHUE CTPOCHUS HEPBHOM CHCTEMBI Y JKHMBOTHBIX,

Pazpaborka anroputmoB u mporpamm  amst  3(dexTHBHON (DYHKLMOHATBHOM AHHOTALMKM TE€HOMOB,
TPAHCKPMITTOMOB, MPOTEOMOB, META00IOMOB MUKPOOPTaHM3MOB, PACTCHMH, JKMBOTHBIX M YCIOBEKA

OprasusM YEIOBEKA M €r0 3A0POBLE

n
[

Opranbl ¥ cucTeMbl OpraHoB uenoBeka. OTAe/ibl FOJOBHONO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropras ayra. besycnoBabie u venoBHbie pedinekcsl. ['yMopanbHas peryisiims 1 SHIOKPHHHASI CHCTEMA
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JKUBOTHBIX W 4YelOBeKa. JKeme3bl SHAOKPUHHOW CUCTEMBI M MX ropMoHbIL. [leticTBre ropmoHoB. B3anmocssise
HCPBHOM Y 3HIOKpUHHOM cucTeM. ['unoranamo-runodusapHas cucrema. Pediieke u pedpiexropnas ayra. besye-
JIOBHBIC M YCIIOBHBIC Pe()ICKCHI

3amura opranusma ot OonesHe. MmmyHHas cuctema ueyioBeka. KIICTOUHBIM M TYMOPAIBHBIA UMMYHHTCT.
Bpoxaéuubii, mpruoOpeTéHHBIN crieLM(pUIeCKriA IMMYHHATET. Te0pHs KIOHATBHO-CEICKTHBHOTO UMMYHHUTETA
(T1.2pnux, @.M.Bepser, C.Tonerasa). BocnianurenbHbie 0TBETHI OpraHusMoB. Pojib BpOK IEHHOTO HMMYHUTETA
B PAa3BUTHM CUCTEMHBIX 3a00ICBaHHHA

KposeHocHas cucteMa u ¢€ opranst. Cepaie, KpOBCHOCHBIC COCYAbL U KpoBb. Kpyru kpoBooOpamenust. Pabora
cepAaua U € perysims

Jeixanue uwenoseka. Jduddysuss razos uepes MOBEPXHOCTh KICTKU. JlbIXaTenbHAs CHCTEMa YCIIOBCKA.
JlpixaTenbHas noBepXHOCTh. Peryimsiiwst apixanus. JlpxatenbHbie 00bEMbI

[MuniesapurensHas cucteMa uemoBeka, OTacis! MUILEBAPUTEIBHOTO TpakTa. [IHIICBAPUTECIIBHBIC JKEIIC3BL.
BHYTPHIIOIIOCTHOE ¥ BHY TPHUKICTOYHOE TTHILECBAPCHIE

Iokposbl u ux npousBogubic. Opraust BeyacicHust. [louku. CrpocHue u (PYVHKUHMOHHUPOBAHHE HE(poHa.
OunsTpaums, cekpems u 00paTHOE BCAChIBAHME KaK MEXaHM3MbI padoThl opraHoB BulaeneHwss. OOpasoBanue
MOYH Y YEIOBEKA

}_-IBH)KCHHG YCIOBCKA. MBIILICYHAA CHUCTEMA. CKene'mbxe MBIIILIBI U UX pa60Ta. Cmoex—me WU THUIIbI COCIHUHCHUAA
KOCTEU

Teopwust 3pomormn. Paseutre »xusHu Ha 3emie

6.1

DpomoumonHas Teopusi Y. Jlapsuna. [Tpeanockiiky BO3HUKHOBEHM:A JapBUHM3MA. JKHU3HL M HAYYHAs JSATEb-
HocTh Y. JlapsuHa.

JBrwxynue cuibl dBomorpy Byuaos o Y. Jlapsury (BBICOKass MHTCHCHBHOCTb Pa3MHOMKCHHS OPTaHHU3MOB,
HACIICACTBEHHAsI M3MEHYHMBOCTb, O0pB0a 3a CYIECTBOBAHKE, CCTECTBCHHBIN M MCKYCCTBCHHBIN 0TOOD).
OdopmincHue cunreTrueckou Teopuu dsomouuu (CTD). HeitrpansHas teopust ssomoumu. CoBpeMcHHAs
HBOTIOLIMOHHAA OHOTIOrHsl. 3HAYSHHUE IBOTFOLIMOHHON TEOPHH B (JOPMHUPOBAHMUHM €CTECTBEHHO-HAYYHOM KAPTHHBI
MUpa

6.2

HOl’l}"ﬂﬂLﬂ/Iﬂ Kak ?mememapﬂaﬂ CIHUHHMLIA 3BOTHOLIMH. COBpeMeHHbIe METOAbI OLICHKHU IN'CHCTHYUCCKOIO pa3Ho-
oOpasus U CTPYKTYpsI nonysitmid. M3meHeHre reHo)oHaa MONYJISALMKM KaK SJICMCHTAPHOE JBOJIFOLIHOHHOC
SIBIICHUE. 3aKOH reHeTr4yeckoro pasHosecus Jx. Xapau, B. Baiinbepra.
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DneMenTapHbie (DakTOpHI (ABMKYLIME CHIbI) BOMHOLMHM. MyTaumoHHbli nipouece. KomOuHaTuBHAA M3MEH-
4yuBOCTb. JIpeil() reHoB — ClTyualHBIC HCHATIPAB/ICHHBIC U3MCHCHUS 4acTOT a/UIC/ACH B nomy/simsx. Ddhdexr
ocHoBatemsi. Murpawmmn. Msomsams monymsiumit:.  reorpadudeckas  (TMPOCTPAHCTBEHHAsM), OHOIOrHYESCKast
(perpoayKTUBHAs).

EctecTBennsiii 0oT60p — Hampapsromui (paxTop 3Bomormn. PopMbl €CTECTBEHHOTO 0TOOpA: ABMKYILHH, CTa-
OwM3upyIOmui, paspesaronuii (auspyrnusHeiid). [Tonosoit otoop.

[TpucrmocobIeHHOCTh OPraHU3MOB KAk PE3yIbTaT MHKPOIBOIIOLMH. BO3HHMKHOBEHHME TNPHUCTIOCOOICHHIA
v opranu3MoB. Apomopo3s! u uaroaarrrauuu. [Ipumvepst npucnocodieHuit y opranu3mMos. OTHOCHUTEIBHOCTD
MPUCIIOCOOICHHOCTH OPTraHU3MOB.

Buaz, ero kputepum u ctpykTypa. BuaooOpasoBaHue kak pe3yasTaT MUKPO3BOIHOLMK. M3omsiims — KaroueBom
(paxrop BuaooOpaszosanms. I[lytu u crocoObl BuIOOOpasoBaHus: ajonarpuyeckoe (reorpaduuecckoe).
CHMIIATPHUYECKOE (IKOIOTHYECKOE), «MTHOBSHHOS» (MOMMIUIOMAM3ALMsA, ruOpummsaiwms). JlnurensHocTh
HBOIFOLIMOHHBIX MPOLCCCOB.

Mexanu3mbl ()OPMHPOBAHMSA OHOTOTHYECKOTO Pa3HOOOpasmsL.

Ponb 3BOTIOLIMOHHOM OHOIOrHMY B pa3pabOTKEe Hay4YHBIX MCTOJOB COXPaHCHUs OHOpasHOOOpasus. MukposBo-
JFOLMSA ¥ KO3BOMIOLIMS MTAPA3UTOB M MX X03s¢B. Mexauu3Mbl (JOPMHUPOBAHMS YCTOHYMBOCTH K AHTHOHOTHKAM U
cnocoOb1 60pbOBI ¢ HEH

6.3

MeToapl M3yuCHHMs MAakKpOIBOMIOLMH. [lamcoHTONOrHMECKHE METOABI HM3YHCHMS HBOMOLMH. [lepexoaHsie
(hopmbI 1 (pUTOTEHETHUECKHE PSIABI OPraHU3MOB.

Buorcorpaduueckue Metoasl usyucHus 3Booumu. CpasHeHuME ()iopbl U (hayHbI MAaTCPUKOB U OCTPOBOB.
Buoreorpadmueckue odnactu 3emnn. Buapi-sHIEMHUKH ¥ PETHKTBL

MOPHOIOrHYECKHUE U CPABHUTEIBHO-MOP(OIOTHYECKHUE METOAbI M3YVUCHUS IBO/IOLMHU. | CHETHYECKHE MeXa-
HH3MBI 3BOTIOLMA OHTOTCHE3a W TIOSBICHHS 3BOIFOLIMOHHBIX HOBIICCTB. | OMOJOrMMHBIC W AQHATOTHMHBIC
oprasbl. PyauMeHTapHbIC OpraHsl W aTaBU3MbL MOJICKY/SIPHO-TCHETHUCCKUE, OHOXUMMYCCKUC M MaTeMa-
THYECKHE METOABI HM3YUCHHMs SBOMOLMH. [ omomoruusbie reHbl. COBPEMEHHBIE METOAbI TOCTPOCHHSI
(punoreHeTHUECKUX ACPCBLCB.

XPOMOCOMHBIE My TALMU U IBOJTFOLIUS FCHOMOB,

Ob0mwme 3akoHOMEpHOCTH (mpaBuma) sBomroumu. HeoOpatumocTs 3BOmMIOLMM. AJanTHBHAs —PaIHALIASL
HepaBHOMEPHOCTB TCMITOB 3BOJTFOLIMH
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HayuHbic rurnoTesbl MPOMCXOKACHUS KU3HU Ha 3emiie. AGuoreHes u naHcriepmust. JJoHayuHBIC MpeacTaBlic-
HHS O 3apOKICHHH JKM3HM (KpeauroHH3M). [ MmoTes3a MOCTOSIHHOTO CaMO3apOsKACHHS JKHU3HH M €€ Ompo-
sepaenne onbitamu ©. Peau, JI. Cnannmanuanmy, JI. [lactepa. [IpoucxosxaeHue sKu3HA M aCTPOOHOIOTHS.
OcCHOBHBIC ATarbl HEOPraHWYCCKOM HBoymoLmu. [lnaHerapHas (reoaoruucckas) IBOTIOLMS. XUMHUYCCKAs
3BOMIOLMsL. AOHOTEHHBIM CUHTE3 OPraHM4eCKMX BemecTs m3 Heopranuueckux. Omwir C. Mumnepa u I, KOpu.
Obpasosanue mnommepos w3 MoHomepos. KoauepsarHas ruroreza A M. Onapuna, ruroresa rnepBUYHOTO
oyneoHa [x. Xonaewna, reHetryeckas runotesa I'. Ménnepa. PuGosumbr (T. Yek) u runortesa «mupa PHK»
V. l'unbepra. @opmuposanue MEMOPaH U BOSHUKHOBCHUC MPOTOKICTKH,

Heropus 3emnu u MeToanl €€ m3yueHus. Mckonaemblie OpraHMueckue OCTaTKK. | COXPOHONIOTHs M €& METOBL.
OtHocuTeTbHAs U a0COIFOTHASL TCOXPOHOIOrUst. [ €OXPOHONIOrHYCCKast NIKAJIA: JOHBL, PBI, MIEPHOIBI, FTOXH.
HauanbHeie 3Tarsl OpraHuyeckou 3BomoLmy. [1osBICHUE M IBOOLHMS NIEPBBIX KJICTOK. JBOIIOLMS MCTa0o-
nu3Ma. BosHukHOBeHME mepBbix 3kocucTeM. CoBpeMeHHBIC MUKPOOHBIC OHOTIEHKM KAK aHAIIOr TMEPBBIX Ha
3emie coodmects. CtpomaronutsL [IpoKapUOTEI U SYKapHUOTHL.

[MpowcxokaeHne 3yKapHOT (CHMOMOreHe3). IBOMOLMOHHOE TMPOMCXOKACHHE BHUPYCOB. [Ipowmcxokaernue
MHOT'OK/ICTOYHBIX OPraHU3MOB. BOSHHKHOBCHMC OCHOBHBIX I'DYTIIT MHOTOKJICTOYHBIX OPraHU3MOB.

OCHOBHBIE Tarbl BOIHOLMH BbICIIMX pacTeHui. OcHOBHBIE apoMOp(o3bI pacTeHuit. Bbixoa pacTenuii Ha cymy.
[NosBeHue CriopoBLIX PacTeHU U 3aBoeBaHue UMy oy, CemeHHbIC pacTeHus. [IPOMCX0KICHHE LIBETKOBBIX
PAaCTEHUH.

OCHOBHBIE 3Tarbl 3BOIKOLMH KUBOTHOrO Mupa. OcHoBHbIE apomop(ossl KMBOTHBIX. Benackas (ayha.
KeMmOpuiickuif B3pbIB — MOSIBJICHUC COBPEMCHHBIX THUIOB. [lepBbic XOpaoBbic kMBOTHBIC. JKU3HB B BOJIC.
DpomoLws o3BoHOUHBIX. [IpoucxokaeHue ampubuii u perrrnuid. [Tporcxok ACHHE MICKOTIMTAKOIIMX | TITHIL,
[MpuHimn kiroueBoro apomopdosa. OcBocHuE OCCIIO3BOHOMHBIMU U IMO3BOHOYHBIMU KUBOTHBIMHE CYILIH.
Passutre xu3HM Ha 3eMIIe 10 3paM M TIEPHOAaM: apXei, MPOTEPO30H, MANC030M, ME3030M, KarHo30u. O0mwast
XapaKTCPUCTHKA KIMMAaTa W IEOJOTMYCCKMX IpoLeccoB. [IosBICHUE M pacLBET XapaKTCPHLIX OPraHU3MOB.
VYrneobpazoBaHue: ero yCIOBHS U BIMAHUE HA Fa30BbIi cOCTaB aTMOC(hepsl.

MaccoBbie BEIMUPAHUS — IKOJIOTHMCCKUC KPU3UCHI MPOLIoro. [IpryuHbL U CIICACTBHS MaCCOBBIX BHIMUPAHUM,
COBPEMECHHBIHM YKOTOTHICCKMIA KPU3HC, €r0 OCOOCHHOCTH

Pazzenst u 3agaum antpononorun. Meroasr antpononorui. CTaHOBIEHHE NMPEICTABICHUH O TPOMUCXOK ICHHHA
yenoBeka. COBPEMEHHBIC HAYYHBIC TCOPHH.

Cx0acTBO yenoBeka ¢ UBOTHBIMUA. CUCTeMAaTHUECKOE MOIOKEHME YyenoBeka. CBHAECTENBCTBA CXOACTBA YEIO-
BCKA C JKHUBOTHBIMH. CPaBHHTCILHO-MOP(OIOrHICCKUC, IMOPHUOIOrHICCKHC, (U3HOIOr0-OHOXUMHUUYCCKHLC,
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TMOBCACHYCCKHE. OT.I'IH"!PU{ YCITOBCKA OT JKMBOTHBIX. Hpm\ioxome}me W KOMIUICKC CBA3AHHBIX C HUM IMPHU3HAKOB.
PasBuTHE roI0BHOrO MO3ra ¥ BTOPOM CUrHAIbHOM CHCTCMBIL.

Jswkynme cunst (pakropsr) antponoreHesa: dnomoruyueckue, coumanbHbie. COOTHOIEHHE OMOTOTHYECKUX U
COLIMATIBHBIX (DAKTOPOB B AHTPOTIOICHESE.

OCHOBHBIE CTaAMM AHTPOIOreHe3a. ABCTPATONMTEKH — ABYHOTHE TMPEAKH MoAcH. UemoBeK yMenbIi, MepBhie
U3rOTOBJICHUSI OPY,Auid TPy .Aa. UenoBek MpsAMOXO AU U NICPBbINA BBIXO JIF0ACH 3a rpeaeist Adpuxu. Uenosek
reraenb0eprekui — 00K MPeIoK HEAHACPTATBCKOTO YSIOBEKa M YEIOBEKa pasyMHOro. Yemosek HeaHzep-
TAIBCKMM KaK BHJ JIOJCH XOJIOJHOrO KiuMara. YUenoBEK pasyMHBIM COBPEMECHHOIO THIIA, ACHHUCOBCKHM
YCJIOBCK, OCBOCHUC KOHTHHCHTOB 3a npeaciaMu A (puku.

DBOMOLIMsA COBPEMEHHOTO 4Y€I0BeKa. EcTecTBeHHbIM 0TOOP B MOMYIBSILMAX Y€I0BeKa. MyTauMOHHBIN MPOLECe
u nonumopdusm. [NonmymsipmonHsle BOMHLL, apei() reHoB, Murpaums U «3(EKT OCHOBATEIIS» B MOY/IALMAX
COBPEMEHHOTO YEIIOBCKA.

Yenoseueckue pacel. [Tonstue o pace. Bonbimue pacsl: eBporicouaHas (CBpasuiiCKast), aBCTPaIO-HETPOUTHAS
(3KBaTOpHATBbHASM), MOHTOJIOMAHAA (A3KMAaTCKO-aMEPHUKAHCKas ). Bpemst v rmyTH pacceneHus 4enoBeKa ro ruiaHeTe.
EnuncTso uenoseueckux pac. HayuHas HECOCTOSITEIBHOCTB pacu3Ma. [1pucroco01eHHOCTh YeI0BeKa K Pa3HbIM
VCIOBHSIM OKpY’Karomen cpeabl. Bnwmsinme reorpadmueckoit cpeapt u aperida reHoB Ha MOPQOIOTHIO |
(U3HONOTHIO YETIOBEKA

DKOCHUCTEMBI M TPUCYILMEC UM 3aKOHOMECPHOCTH

7.1

Pazzensr u 3agauum sxonoruu. CBs3b 3KOJOTHMHM C APYTHUMH HAyKAMH.
Meroasr skonorum. [lonesbie HaOmIOAEHWs. DKCIIEPUMEHTHI B KOJIOTMH. TMPHUPOAHBIE W 1a00paTOpHBIC.
MozemupoBaHue B 3KOJIOTHU. MOHUTOPUHT OKPYIKAIOLICH CPE/Ibl: IOKAIbHBIA, PErMOHATBHBIN U INI00AIbHBIN
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Okonoruueckue (PakTopsl U 3aKOHOMEPHOCTH WX jacvcTBust. Kiaccuuxauwms 3komoruyeckux (haxTopos:
abuoTryeckue, OHoTHYeCKMe, aHTpororeHHbie. OOuHe 3aKOHOMEPHOCTH ACHCTBHUA IKOTOTHYCCKHX (DAaKTOPOB.
Ipasuio murumyma (K. Hnpenrens, HO). JIubux). TonepaHTtHOCTs. DBPUOHOHTHBIE U CTCHOOMOHTHBIC
OPraHM3MBbI.

Abuotnieckue pakropsl. CBeT Kak 3Komoruyieckuit (pakrop. JleHcTBre pasHbIX Y4aCTKOB COMHEYHOTO CIIEKTPa
HA OPraHu3Mbl. JKOJIOrHYCCKHUE PYIIIGI PACTCHUM U KUBOTHBIX IO OTHOLICHHIO K cBeTY. CHUrHambHas polib
ceeta. DoTomeproOaM3M.
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Temmeparypa kak »Kkomormueckui (paktop. [eidctBue TemmepaTypsl Ha opranu3Mbl. [lOWKMIOTEpMHBIC
Y TOMOMOTEPMHBIC OPTaHU3MbL. DBPUTCPMHBIC U CTCHOTCPMHBIC OPraHU3MBIL.

BnaxuocTs kak sxonornueckui (paxrop. [Ipucriocobnenms pacTenmii K oaaep:kaHuio BoaHoro 6ananca. Knac-
cupHKaLsl PpaCTCHUI 10 OTHOIICHUIO K BoJC. [IprcriocoOneHus sKUBOTHBIX K M3MCHCHHIO BOJIHOTO PEKMMA.
Cpeapl 0OMTAHMS OPraHM3MOB. BOJHAs, HA3EMHO-BO3AYIUHAsA, TOYBCHHAS, TIIYOMHHAs TOANOYBEHHA,
BHYTpUOpraHuzMcHHas. OU3HKO-XMMUUYCCKHUE OCOOCHHOCTH Cpea oOuTaHusi opraHu3MoB. [IpucriocobncHus
OPraHM3MOB K )KM3HH B Pa3HbIX CPEaax.

Buonoruueckue purmbl. Baeninue u BHyTpeHHME puTMbl. CyTOYHBIC U roau4HbIC pUTMBL [IprcrnocobieHHOCT
OPraHusMOB K CC30HHBIM H3MCHCHUAM '\_-’CHOBHl‘;[ KHU3HUA.

Kusnenusie (opmbl opraHmmoB. [lomsTre 0 xusHeHHOM (opme. KusHeHHbIe (JOPMBI paCTEHHMI: ACPEBb,
KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHMC TpPaBbl, OJHONICTHHUC TpPaBbl. JKU3HCHHBIC (DOPMBI KUBOTHBIX:
rUAPOOHOHTHI, re0OHOHTSBI, a3poOHoHTHL. OCOOSHHOCTH CTPOCHMS M 00Pa3a KU3HH.

Buotuueckue axropsr. Buabl OHOTHUECKHMX B3aMMOACHCTBUM, KOHKYPCHLIMS, XHITHUICCTBO, CUMOHO3 U €ro
(opmer. [lapasuTusm, Koomepaiwsa, MyTyanu3M, KOMMEHCATH3M (KBapTHPAHTCTBO, HaxieOHmuecTBo). He-
Tpo(hUUCCKUE B3aUMOJCHCTBHs (Tormucckue, (opuueckue, (abpuucckue). 3HaUCHUC OHOTHYCCKHMX B3aUMO-
JCHWCTBUH [UTsl CYILECTBOBAHMSA OPraHM3MOB B cpeae oOuTanmsi. [I[pHHLIMI KOHKYPEHTHOTO MCKIFOUYCSHHMS

7.3

DKO/IOrMYCCKUE  XapAaKTCPUCTHKKM  nomy/usiumu.,  [lonyisiuust  kak — OWonormueckas — cuctema. Ponb
HEOAHOPOIHOCTH Cpeapl, (prznueckux 6apbepoB ¥ 0COOCHHOCTEH OHOIOrHK BUAOB B (JOPMHUPOBAHHH MPOCTPaH-
CTBEHHOM CTPYKTYPHI momysimii. OCHOBHBIC MOKA3aTEIX MOMY/ BN, YMCICHHOCTb, INIOTHOCTh, BO3PACTHA 1
T0JIOBAsE CTPYKTYPA, POKIACMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALMSL.

Dkonoruueckas CTpykTypa monymiimu. OUeHKa YMCICHHOCTH MOy imH. JuHaMuKka momysiuuu U €8
peryisiips. buotuueckuii noreHiman nonyisiimy. Moaenuposanue auHaMuku rnory/sinud. Kpussie pocra
YUCICHHOCTH momysaumi. KpuBbie BbUKHBaHMS. Perymsiuus 4MCICHHOCTH TNOMYJULME. pOib (DaKTOPOB,
3aBUCSLIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJIOTHYECKHUE cTpaTteruu BuioB (r- u K-crparerun).

[Monsitwe 06 3xomormveckod Hume Buaa. MecrooOuranue. MHOroMepHas MOACTh SKOMOTMHYCCKOW HHILK
Jx. U, Xaruuncona. Pasmepst sxonnoruyeckout vy, [loTeHIMaTbHAS U peaTu30BaHHAS HUIIH,

Buz kak cuctema nornyiisiupid, Apeansl BUI0oB, BUIbI ¥ UX JKM3HCHHBIC CTPATECIUK. 3aKOHOMEPHOCTH MOBEACHUS
¥ MHUTPALMH KUBOTHBIX. BHOIOrmieckre HHBa3MK Yy/KePOIHBIX BHIOB

7.4

Coobuiectsa opranuzmos. bruoueros u ero crpykrypa. CBsasu MeKIy OpraHu3MaMu B OUOLICHO3E. DKOCHCTEMA
kak oTkpbiTas cuctema (A.Jk. Tencon). OyHkupMoOHATBHBIE OTOKHM OPraHU3MOB B DKOCHCTEME: TPOIYLICHTHI,




Kon

IIpoBepsiemMblii 3J1IEMEHT COIePIKAHHUS

KOHCYMEHTBI, peayueHThl. Tpoduueckue ypoBHH. Tpodmyeckue wernu W ceTd. AOHOTHHUECKHME OI0KM
skocucteM. [1ouBkl ¥ Witel B 9K0cHCTEMax. KpyroBOpoT BEIECTB U MOTOK SHEPIHU B IKOCUCTEME.

OcCHOBHBIE TIOKA3aTEIM 3KOCUCTEMBL. brHomacca 1 mpoayKims. DKOMOTHYECKHE TMpaMHUAbI YHMcen, OMoMaccsl U
SHCPTUU.

HampasrnieHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKLCCCHM. [lepBHMHBIC M BTOPHMHBIC CYKLIECCHM M HX
MPUMHHBL. A HTPOTIOICHHBIC BO3ACUCTBUS Ha cykueccuu. KitnvakcHoe coodmectso. bropasHooOpasue u noHoTa
KPYTOBOPOTA BELIECTB — OCHOBA YCTOMMMBOCTH COOOIICCTB.

[pupoausie KocHUCTEMBI. AHTPONOrGHHBIC dKOCHCTEMbI. Arposkocuctema. ArpoueHos. Pazmuuus mexay
AHTPOTIOrCHHBIMU U MIPUPOIHBIMH IKOCUCTEMAMHM.

VYpboskocuctemsr. OcHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas (mopa u dayna. CuHanTponmsaLms
ropoackoi (payHbL Buonoruueckoe U XO3sAUCTBEHHOE 3HAYCHMC arpO3KOCHCTEM U YPOOIKOCHCTEM. 3aKOHO-
MEPHOCTH (JOPMHUPOBAHM OCHOBHBIX B3aMMOACHCTBHIA OPraHM3MOB B 3KOCHCTEMAaX.

[NepeHoc HEprUM U BELICCTB MEKIY CMCIKHBIMM HKOCHCTCMaMH. Y CTOMMHUBOCTH OPraHU3MOB, MOTTY/ISLIME
1 9KOCHCTEM B VCIOBHAX €CTECTBCHHBIX M AHTPOMIOTCHHBIX BO3ICHCTBHUMA

Buocepa — obmervianerapuas 00004ka 3eMIM, CAC CYINECTBYET WIM CYILCCTBOBAIA JKM3Hb. Y UCHHC
B.WU. Bepuazackoro o 6uocepe. Obmactu duochepst u e€ coctas. )Kusoe BemecTso Ouocepsl v ero (hyHKLMH.
3akoHomMepHOCTH cyuiecTBoBaHus Ouocdepsl. OcobeHHocTH OHOC(Eepbl Kak [NIOOATBHOM 3KOCHCTCMBL.
Junammieckoe paBoBecue B Orocepe. KpyroBopoTsi BemecTe M OMOr€OXMMHYECKHME LIMKIBI (YIIIepoaa,

7.5 asora). PutmuHoCTS siBRIeHME B Onocdepe.
3oHanbHOCTH Ouoc(epst. [lonsTue o 6uome. OcHOBHBIC OMOMBI CYIIUW: TYHAPA, XBOMHBIC JICCA, CMCILIAHHBIC
M IIMPOKOIMCTBCHHBIC JIeCa, CTEIH, CaBAHHBI, MyCTBIHHM, TPOTMHECKHE JIeca, BBHICOKOTOpbsa. Kmumar, pactu-
TCIBHBIA U JKUBOTHBIH MUP OHOMOB CYILIH.
CTpyKTypa ¥ ()YHKLMS KMBBIX CHCTEM, OLICHKA MX PECYPCHOTO MOTCHLMana 1 OHochepHbIX (hVHKLIMHI
DKOJIOrHuECKHe KPU3UCHI U MX NpUuMHbL, BosackcTeue uenoseka Ha Guocdepy. 3arpsasHeHHe BO3AYILHOM cpe-
b1, Oxpana Bozayxa. 3arpssHeHre BoaHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Paspyviuenue moussl. Oxpana
TOYBCHHBIX pecypcoB. M3MeHeHue knvara.

76 AHTPOMOreHHOE BO3ACHCTBHE HA PACTUTEIbHBIN M )KMBOTHBIM MUP. OXpaHa pacTUTEIBHOTO W JKMBOTHOTO MHPA.

OcHoBHBIE TIPHUHLMITBI OXpaHbl mpupoabl. Kpacubie kuuru. Ocoo oXpaHseMbie TIPUPOAHBIE TEPPHUTOPHUH
(OOIIT). boranuuecKkue cabl M 300/I0THUCCKUE MAPKHL.

OCHOBHBIE PMHLUMITBI YCTOMYKMBOTO Pa3BUTHsI YETOBEYECTBA M IMPUPOAbL. PauMoHanbHOE MPHPO A0TIOAB30BAHHE
M COXPAHCHHE OUOIOMHYECKOTO pasHOOOpasust 3eMitn




YYEBHO-METO/IUYECKOE OBECHHEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUISA YYEHUKA

1. VYyeObuuk "Buonorus” nns 10 knacca. Yrnybnenusiii yposenb (o pea. B. B. ITaceunuka)

2. YueOnuxk "buonorus" nns 11 knacca. Yrnyonenusiii yposens (nox pea. B. B. [Taceunuka)

METOINYECKHUE MATEPHAJIBI UIA YYUTEJIA

1. Buonorus. A 1O. Monuesa. — M.: Dkemo. — 320 ¢. — (Bech MIKOMbHBIN KYpPC B CXeMax u Tabnuiax)

2. Cyxopyxosa JIL.H. buonorus. Terpane — npaxtukym. 10 — 11 knaccsr: yued. nocodue mns odmeodpasosar. opranusauunii/ JI.H. Cyxopykosa, B.C.
Kyumenko, E.®@. YepHusikosckas. — 2-e uza. — M.: Ilpocseienue. — 47 c.

Cyxopykosa JL.H. buonorusi. Terpanb — tpeHaxep. 10 — 11 knaccor: yue6. nocobue juist obueodbpasosar. opranusauuii/ JLH. Cyxopykosa, B.C.

Kyumenko, E.A. Bnacosa. — 2-e uza. — M.: Ilpocseuienue, 2019. — 111 c.

(O8]

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.  Enunas xosuexkuys nudposbix obpa3oBarenbHbIX pecypcos: http://school-collection.edu.ru

2. Pewmy BIIP https://4vpr.ru/

3. Poccuiickas snextponHas mkona https://resh edu.ru/subject




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 527227426247742686294735902159890388589213147291
Bnageney Benoea CeeTnaHa AHaToNbeBHA

OeicTevTened C 16.09.2025 no 16.09.2026



http://www.tcpdf.org

		2026-02-09T11:46:17+0500




