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HHOACHUTEJ/IBHAS 3AIINCKA

IIporpamma o yae6HOMY mipeamMeTy "bronorus” (manee - OMOJIOTHS) HA YPOBHE CPEIHETr0 OOIIETO
oOpa3oBanus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit ®eaepannn», ®I'OC COO, Konuenuuu npenoaasanus yaeOHoOro npeamera «buomorns
Y OCHOBHBIX ITOJIOKEHUH (eaepanbHOi padodeii mporpaMMBbl BOCITUTAHHS.

YueOnsrii npeamer «buonorus» yriryon€éHHoro ypoBHs u3ydeHus (10—11 xmaccer) siBisercs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble mpeAMeTs». CoriacHo
nonoxkeHusiM ®I'OC COO mpodunpHBIe ydeOHBIE TPEIMETHI, H3y4aeMble Ha YTIIyOJIEHHOM YpPOBHE,
ABISAIOTCA crocobom nuddepeHnmanuu oOydeHHWsT Ha ypPOBHE CpemHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIWM, CPEAHHM OOIINM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHUEM. B To e BpeMsl KaKAbIH M3 3THX YYeOHBIX MPEIMETOB
JOJDKEH OBITh OPHEHTHPOBAaH Ha INPHOPUTETHOE pELICHHE 00pa3oBaTEeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3afay, CBA3aHHBIX C MPOQOpHEHTaLUeH 00yJYaroInXcs U CTUMYJIMPOBaHHEM MHTEpeca K
KOHKPETHOH 0O0NacTH HayyHOTO 3HaHUs, CBSI3aHHOTO C OWOJOTHeH, MEIUIMHOW, SKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM W BOCHHBIM JICJIOM.

[Iporpamma o yueOHomy npeamery "bruonorus" maér mpencraBieHre O MENH U 3a/1a4aX U3yUeHUs
yuebHoro npenmera «buonorusi» Ha yriyOJaEHHOM ypoBHE, OmpeesseT 00s3aTenbHOe (MHBApUAHTHOR)
NpeIMETHOE COAep)KaHUe, ero CTPYKTYpUpPOBAaHUE MO pa3feiaM M TeMaM, paclpelesieHHue MO KJlaccaM,
PEKOMEHIyeT MOCIEA0BAaTENbHOCTh HM3Y4YEeHHUs] y4yeOHOro Marepuana ¢ y4€TOM MEKIPEAMETHBIX H
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nmporpaMmme 1o 6I/IOJ'IOFI/II/I peaIn30BaH NPUHIUII NPEECMCTBECHHOCTU C U3YUCHHUEM 6I/IOJ'IOI‘I/II/I Ha YpOBHEC
OCHOBHOTO 00111er0 00pa3oBaHus, Oarozaps yeMmy IpoCMaTpUBAETCsl HAPaBJIEHHOCTh Ha MOCJIEAYIOIIEe
pasBUTHE OWOJOTMYECKHX 3HAaHUH, OPHEHTHPOBAHHBIX Ha (POPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, OKOJOTHYECKOTO MBIIUICHHS, MPEACTABICHUH O 3I0pOBOM 00pase KH3HH, Ha
BOCTIHTaHWE OEpEeXHOTO OTHOIICHHWS K OKpY’Karolledl mpupogHod cpene. B mporpamme mo Owmomorun
TaKk)Ke TMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpemmera «buwomorwms» B peamuzamum tpeboanmii GI'OC
COO x mIaHupyeMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM WU TNPEAMETHBIM pe3yjbTaTaM OOy4YeHHsS U B
(OopMHPOBaHNH OCHOBHBIX BHJIOB yueOHO-TIO3HABATENBFHON JEATENFHOCTH OOYYAIOMIUXCS 10 OCBOSHHIO
coJep:kaHusi OMOJIOrHYECKOro 00pa30BaHMs Ha YPOBHE CPEAHEro o01iero oopa3oBaHusl.

YueOnblii npenmer «buonorus» Ha ypoBHE cpemHero oOmero o0Opa3oBaHMs 3aBepIlacT
Omostornveckoe oOpa3oBaHHE B IIKOJE M OPHUEHTUPOBAH HA pacIlIUpeHHe W YIIyOlieHHE 3HaHUi
00yyaromuxcsi 0 >KUBOH MPUPOJAE, OCHOBAX MOJIEKYJSIPHOW M KIETOYHOW OHOJNOTrMH, SMOPHOIOTUU H
OMOJIOTMH Pa3BUTHUS, TEHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, 3BOJIFOLMOHHOTO YUEHUS U 3KOJIOTHH.

Nzydyenne ydeOHoro mnpeamera «buomorusi» Ha YIIyOJICHHOM YpPOBHE OpPHEHTHPOBAHO Ha
MOATrOTOBKY OOYYaroLIMXCsl K IOCJIEAYIOIIEMY IOJIyYCHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3aX H
OpraHu3alMAXx CpeAaHero mnpodeccnoHanbHOro obpasoBaHus. OCHOBY €ro COIACPXaHUSI COCTaBIISET
cucremMa OWOJOTMYECKMX 3HAHWH, IMONYYCHHBIX MPH HM3YYEHHH OOYUYAIOIIMMHCS COOTBETCTBYIOIIMX
CHUCTEMATHYECKUX pa3/ieioB OMOJIOrHY Ha ypPOBHE OCHOBHOIO o01ero oopasosanusi, B 10—11 kinaccax atu
3HaHUs TOJIy4aroT pa3BUTHE. Tak, paclIMpeHbl W yriIyOleHbl OMOJIOTHYECKHE 3HAHUS O PacTEHUSIX,
JKUBOTHBIX, Tprbax, OakTepusx, OpraHu3Me YesioBeKa, OOIINX 3aKOHOMEPHOCTSIX KU3HH, JOTIOJTHUTEIHEHO
BKJIFOYEHBI OMOJIOTHYECKHUE CBCIACHHUA TIPUKIAJHOIO W IIOMCKOBOI'0 XapaKTepa, KOTOPLIEC MOXKXHO
MCIIOJIb30BaTh KaK OPHEHTHPHI JJIS TOCIEAYIOEro Beioopa npodeccun. Bo3amoxHa Takke MHTErpaus
OMOJIOTMYECKUX 3HAHUK C COOTBETCTBYIOLIMMH 3HAHUSAMH, OTYYEHHBIMU 00YUYaIOIUMUCS [IPH U3yYEHUN
(bU3NKHU, XUMUY, Teorpaduu 1 MAaTEMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy mpeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIOLMOHHBIA MOAXOABl K M3ydeHHIo Owuonormu. CormacHo UM, H3y4YarOTCd CBOWMCTBA H
3aKOHOMEPHOCTH, XapaKTCPHLIC [JIA JXHUBBIX CHCTEM pPAa3HOTO YPOBHA OpraHu3aliyd, I3BOJIOIHU
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHUs] OMOJIOTHYECKOro pa3HooOpa3us maHetsl. Tak, B 10 kimacce
U3y4yaroTCsd OCHOBBI MOJIEKYJISIDHOH M KIJIETOYHOW OWONOrvH, SMOPHOJIOTMU U OHOJNOTUM DPa3BUTHUS,
TCHCTUKU H CCICKIHH, OMOTEXHOJIOTHN W CHHTETHYECKOH 6I/IO.]'IOI'I/II/I, AKTYAIIM3UPYIOTCA 3HAHUA
oOyJaronuxcs 10 OOTaHMKEe, 300JIOTMH, aHAaTOMuHU, (Gu3HoNoruu uenoBeka. B 11 kiacce u3ydarorcs
SBOJIIOLIMOHHOE YYE€HHE, OCHOBHI 3KOJIOTHH U yueHHe 0 Ouocdepe.

VYuebnslii npenmet «buonorus» npusBaH o0ecreYnTh OCBOEHHE O0YJaIOIIMMUCS OHOJIOTHYECKUX
TEOpUH U 3aKOHOB, UJIEY, NPUHITUIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHHBI MUpA, 3HAHUH O CTPOEHHM, MHOI000pa3uu U OCOOCHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIMY,



OMOIICHO3a, DYKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JIOCTHKCHUSX, COBPEMEHHBIX HCCIICOBAHHAX B
OMOJIOTHH, MPHKIAJHBIX acMeKTaX OMOJIOTUYECKUX 3HaHWH. [IJisi pa3BHTHS W TOAJCPKAHUS WHTEpeca
oOydaromuxcss K OWOJIOTMM Hapsy CO 3HAYUTEIBHBIM OOBEMOM TCOPETHUYSCKOTO MaTepuana B
COJICP)KaHUU TPOTpaMMbl IO OHOJOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HWCTOpPHEH CTaHOBIICHUS W
PasBUTHUS TOH WM UHOM 00IacTH OUOJIOTHH, BKIIQJIOM OTEUECTBEHHBIX M 3apYOCKHBIX YIEHBIX B PCIICHHE
BRKHEHIIINX OMOJIOTHYECKUX H YKOJIOTHYECKHUX MPOOIIEM.

Ienp w3ydyenus ydeOHoro mnpenvera «buonorus» Ha yriayOJIEHHOM YpPOBHE — OBJIAJCHHC
00yYarOIMUMHUCS 3HAHUSIMHU O CTPYKTYPHO-(OYHKIIMOHAIEHOW OPTaHU3aIMHU )KUBBIX CHCTEM Pa3HOTO paHra
U mpuoOpeTeHHEe YMEHWH WCIOJIb30BaTh 3TH 3HAHHWA B (OPMHPOBAHMH HMHTEpeca K ONpelnesIEHHOMN
obnactu TMpo(eCcCUOHANIBHON JNEATEIBHOCTH, CBSI3aHHONH C OWoJoOTHEH, WIM K BBIOOPY y4eOHOro
3aBeNICHUS JIIS POJIOJKCHUST OMOIOTHUECKOTr0 00pa30BaHMS.

JlocTiokeHne 1enu u3y4eHus ydeOHoro mpenMera «buonorus» Ha yrIyOJIEHHOM YpOBHE
o0ecreyrBaeTCsl pelIeHUEM CIeAYIOLINX 3a/1a4:

OCBOCHHUE OOYYAIONIMMHCS CUCTEMbl OHOJOTMYECKUX 3HAHMA: OO0 OCHOBHBIX OHOJOTUYECKHX
TEOpUSIX, KOHICMIHUAK, THIOTEe33aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MPaBUIAX, COCTABJISFOIIUX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa, O CTPOCHHH, MHOTOOOpasuu ¥ OCOOCHHOCTSX
OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, MOIYJISAIUs, BU, OMOTreoIeHo3, Onocdepa); 0 BBIIAIOIIUXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaroIUXCsA € METOJaMH IO3HAHUS >KUBOW MPHPOIBI: HCCICTOBATEILCKUMHU
METOJIaMU OHMOJIOTMYECKUX HayK (MOJICKYJISPHON M KJICTOYHON OHMOJIOrMH, dMOPHOJOTHH M OUOJIOTHU
pa3BUTUA, TCHCTUKH U CCJIICKIUU, 6I/IOTCXHOHOFI/II/I U CHUHTETHYECKON 6I/IOHOFI/II/I, TaJICOHTOJIOIUH,
9KOJIOTHH); METOJAaMHU CAMOCTOSTEIILHOTO MPOBEICHNS OUOOTHMUSCKIX UCCIIEIOBAHNIN B TaOOPATOPHH H
B Tipupojie (HabroeHne, i3MepeHne, SKCIIEPUMEHT, MOJICTUPOBAHUE );

OBJIAJICHUE OOYYAIOIIMMHUCSA YMCHUSIMU: CaMOCTOSTCIIbHO HAaXOJWTh, aHAJIM3UPOBATh U
UCTOJIb30BaTh OMOJIOTHYECKYI0 HMH(OPMAIIHIO; TIONB30BaThCS OWOJOTHMYECKOH TEPMUHOJNOTHEH U
CHUMBOJIMKO#; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU M COIMATIBHO-DKOHOMHYCCKHUMHU H
9KOJIOTHYECKUMH Tpo0JeMaMH 4YellOBEYEeCTBA; OICHUBATh IOCIEACTBHS CBOCH JAEATENBHOCTH IO
OTHOIICHUIO K OKpY’)Karollel MpUpOJHON cpenie, COOCTBEHHOMY 30POBBIO U 370POBBIO OKPYKAIOIINX
nrofiel; 00OCHOBBIBATh M COOJMIONATh MEpbl MPOPHIAKTHKH HH()EKIMOHHBIX 3a00JICBaHHN, TMpaBUIia
MOBEJCHUS B TMPHUPOJIe U OOecreueHUs: 0e30MacHOCTH COOCTBEHHOM IKM3HEIEATSIIBHOCTH B
YPE3BBIYAMHBIX CUTYAIUSIX HPUPOIHOTO M TEXHOTEHHOIO XapaKTepa; XapaKTephu30BaTh COBPEMCHHBIC
HAYYHBIC OTKPBITHSI B 00JIACTH OUOJIOTHH;

pasBUTHE y OOYYAIONIUXCS HWHTE/UICKTYAIBHBIX W TBOPUYECKUX CIOCOOHOCTEH B TpoIriecce
3HAKOMCTBa C BBIJAIOMIMMUCA OTKPBITUAMU W COBPEMCHHBIMU HCCIICAOBAHUSAMU B 6I/IOJIOFI/II/I,
peliacMbIMH ~ €H0  MPOOJeMaMHu, METOJOJIOTHEH  OWONOTMYECKOTO  HCCIEJOBaHUs, MPOBEJACHUS
IKCTIEPUMEHTAIILHBIX HCCIICIOBAHNH, PEIlICHHs OMONIOTHYECKUX 3a7a4, MOACIUPOBAHHS OUOJIOTMYSCKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUEC Y 06y‘IaIOH_[I/IXC$I IOEHHOCTHOI'O OTHOIICHHA K KUBOM nmpupoac B LEIOM H K
OTJCIbHBIM e€ 00BEKTaM U SIBICHHAM; (POPMUPOBAHME HKOJOTHUECKON, TEHETHYECKONH TPaMOTHOCTH,
O6IIICI71 KYJBbTYPbI HIOBEACHHMA B IIPUPOAC; UHTCIPALlUN €CTCCTBECHHO-HAYYHbBIX 3HaHHI71;

npuoOpeTeHre OOydYarOIIUMKCS KOMIIETEHTHOCTH B PalMOHAILHOM  IMPHPOJIONIOIH30BAHUH
(coOmroieHne TpaBUJI TOBEJEHUS B TPHUPOJIE, OXPaHBI BHUJIOB, DKOCHCTEM, OUWOCQEphI), COXpPAHEHUU
COOCTBEHHOTO 37I0OPOBbSI W 37I0POBbSl OKPYXAIOIIUX JIOACH (COONMo/eHUsI Mep NPO(QUIaKTHKU
3a0oneBaHuii, oOecriedeHue OE30MACHOCTH KHM3HEJCATENHHOCTH B  UpPE3BBIYAHHBIX CHTYaIllUsX
MIPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BaHUSI OMOJIOTMYECKUX 3HAHWUH U YMEHU B
MTOBCETHEBHOU KHU3HU;

CO3JIaHKe YCIOBUI JUIs 0CO3HAHHOTO BBIOOPa 00YUArOIUMHKCS HHIMBHYaTbHOW 00pa3oBaTeIbHOM
TPAaeKTOPUM, CHOCOOCTBYIOIIEH  TOCIEAYIONIEMY MpOpECCHOHATBHOMY  CaMOONpEACTICHUI0, B
COOTBETCTBUH C UHIWBUyaIbHBIMU HHTEPECAMHU U MOTPEOHOCTIMH PETUOHA.

OO0mee 4yncno 4acoB, OTBEAEHHBIX HA M3y4YeHHE OMOJOTHH HAa YIIyOJEHHOM YPOBHE CPETHETO
obmero obpaszoBanms, cocrapiser 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henmeno), B 11 kiracce —
102 gaca (3 yaca B HEZIEIIO).

Otb6op opraHu3anMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHsS] OMOJOTHH OCYIIECTBISETCS C
yu€TOM CIIeI(HUKH €ro COoJEpkaHUs ¥ HAPABIICHHOCTH HA MIPOJIOJDKEHUE OMOJIOTHIECKOT0 00pa30BaHuUs
B OpPraHu3aIusiX CpeHero npodecCHOHabHOTO U BBICIIIETO 00pa30BaHusl.



OO0s13aTe/IbHBIM ~ YCJIIOBUEM IIPH  OOYYCHMHM OWOJIOTHH Ha yriyOJIEHHOM YPOBHE SIBIISETCS
NpOBEJIcHHE J1a0OpPAaTOPHBIX W TMpakTHYeckux pabor. Takke ydwactre 0OydaroIUXCsi B BBIIOJHEHUH
MPOEKTHBIX M YY€OHO-UCCIICOBATEIBCKUX PA0OT, TEMATHKA KOTOPBIX OMPEIEISICTCS YYUTEIEM Ha OCHOBE
UMEIOIIUXCS MAaTePHAITbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYYEHUSA
10 KJIACC

ConepxaHue IPOTPaMMBbl, BBIIEJIEHHOE KYpCUGOM, HE BXOOUT B IPOBEPKY TrOCYNapCTBECHHOM
urorooi arrecranuu (I'MA).

Tema 1. buoJsiorust kak Hayka

CoBpemeHHass OHOJOTHS — KOMIUIEKCHas Hayka. KpaTkasg wucTopusi pa3BUTHS OHOJNOTHH.
bronoruueckue Hayku U M3ydaeMble UMU NpoOsiembl. DyHAaMEHTaNIbHbIE, IPUKIAJAHBIE U HMOUCKOBbIE
Hay4HbIE UCCIICIOBAHUS B OMOIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
IIpodeccun, cBsazannaple ¢ OWonorueil. 3HadcHNEe OWOJIIOTHH B TPAKTHYCCKOW ICATCIBHOCTH YEIIOBEKA:
MEAUILNHE, CETLCKOM XO035CTBE, MPOMBIIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

Ioptpersr: Apuctorens, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mengens, B. U. Bepranckuit, W. I1. Ilasmo, . 1. Meunukos, H. 1. Basumnos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®. Kpuk, . K. benses.

TaOnuie! 1 cxembl: «CBsi3b OHOJIOIUHU ¢ APYTUMH HayKamMmuy», «CucTemMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cUCTeMbI U UX U3YUYEeHUE

JKuBble cuctembl Kak mpeaMmeT wuiydeHuss Ouonoruu. CBOHCTBa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTb, CJI0KHOCTh U YIOPSIOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTb, CAaMOOPIaHU3alMs, CAMOBOCHPOM3BEICHHE, PA3APaXUMOCTb, H3MEHYUBOCTb, POCT U
pa3BUTHE.

YPpOBHM OpraHU3allMU KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KIETOYHbIN, TKAHEBBINA, OPraHU3MEHHBIN,
MOITYJIAIIMOHHO-BUIOBOM,  9KOCHUCTeMHBIH  (OmoreomeHoTmueckuit), Ouocdepusiii.  I[Ipormeccsr,
MPOUCXOSNINE B KUBBIX cucTeMax. OCHOBHBIC NPU3HAKH >KUBOro. JKU3Hb Kak (opMa CyIIecTBOBAHUS
Matepuu. Hayku, usydaromye >kMBbI€ CHCTEMBI Ha pa3HBIX YPOBHAX OpraHU3aIUH.

N3ydenue KuBbIX cucTeM. MeToasl Ouosiornyeckor Hayku. HaOonenue, u3MepeHue,
9KCIEPUMEHT, CHCTEeMaTu3alus, MeTaaHanus. lloHsATHe O 3aBUCMMON W HE3aBUCHUMOI NEpEeMEHHOM.
[Tnanmposanue 3kcriepumenTa. [locraHoBka u mpoBepka runote3. HymneBas runoresa. [ToHsTHE BBIOOPKH
u e€ mocroBepHOCTb. Pa3bpoc B Owonormueckux gaHHbIX. OIllEHKa JOCTOBEPHOCTH IONyYEHHBIX
pe3ynbTaToB. [IpHUMHbI HCKAXKEHUS Pe3yIbTaTOB AKCIIEpUMeHTa. [IoHsITHE CTAaTUCTHYECKOTO TECTa.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «OCHOBHBIC TMpPH3HAKU XHU3HW», «buonorndeckue cucremel», «CBoiicTBa
JKUBOM MaTepum», «YpOBHH OpPraHM3alMH >KUBON MPHPOIBD, «CTpOeHHE )KMBOTHOM KJIETKW», «TKaHH
JKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro opraHmsmay», «buoreonenosy, «buocdepa», «Metoast
U3Y4YEHUS )KUBOU IIPUPOIBD».

O6opymoBanue: nabopaTopHoe OOOpyJOBaHWE Jis MPOBEACHHUS HAOMIONCHUN, HW3MEpPEHUH,
9KCTIEPUMEHTOB.

IIpakTuyeckas padora «lcronbp30BaHre Pa3TUYHBIX METOIOB MIPHU N3YUYEHUH JKUBBIX CUCTEM).

Tema 3. buoJsiorus KjaeTku

Knerka — cTpykTypHO-(QpyHKIIMOHATIBHAS €AMHUILIA KHUBOTO. VIcTOpHs OTKPBITHS KieTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. ILIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOU KIIETOYHON TEOPUU.

MeToapl MOJIEKYIISIPHON U KJIETOYHOH OMOJNIOTMU: MUKPOCKOIHUS, XpoMaTtorpadusi, 31ekrpodopes,
METOA MEYEHBIX aTroMoB, aud¢epeHInanbHoe LEeHTPUPYrupoBaHUEe, KyJIbTHBUPOBAaHHE KIIETOK.
Hzyuenue urcupogannvix Kiemok. DIEKTPOHHAs MUKPOCKONUs. KoHughokanbhas MuKpockonusi.
Bumanvnoe (npuscusnennoe) uzyuenue Kiemox.

JleMoHCcTpanun

Ioptpetsr: P. I'yk, A. JleBenryk, T. [1IBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuis! 1 cxembl: «CBETOBOH MUKPOCKOI», «DNEKTPOHHBIN MHUKPOCKOM», «McTopusi pa3BuTHs
METOJI0B MUKPOCKOIIUI.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaTrhl pAacTUTENbHBIX, JHBOTHBIX H
OakTepHaTbHBIX KICTOK.



IpakTuueckass pa6ora «V3yueHne METOMOB KIIETOYHOM Ouomoruu (xpomaTtorpadus,
anekrpodopes, muddepennnansaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHUUYECKUHM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKDPONIEMEHTHL. Boma U €€ poib Kak
pacTBOpHTENS, peareHTa, y4dacThe B CTPYKTYPHPOBAaHHH KJIETKH, TEIUIOPEryIanud. MuHepalbHbIe
BEIIleCcTBa KIETKH, UX OMOJIOTHIecKas poib. POJIb KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranudeckue BelllecTBa KJIETKH. buonoruueckue nmomumepsl. benku. AMUHOKHCIOTHBIN cocTaB
6enkoB. CTpyKTypsl 6emkoBor MoJneKkyinbl. [lepBuuHast cTpykTypa Oeika, menTHIHAs CBs3b. BropudHasi,
TpeTH4Has, 4eTBepTHdYHas CTPYKTyphl. JleHatypamms. CpoiictBa OenmkoB. Kmaccmbukarmms Oenkos.
Buonornueckue GpyHKINUU OenKOB. [Ipuonsl.

YrneBoapl. MoHOcaxapuabl, AWCaxapuabl, OJIMrOcaxapuibl W Mmoiaucaxapuasl. OOmMi TaH
CTpoeHUs U (PM3UKO-XUMHUYECKIE CBOICTBA yrieBo0B. bronornyueckue GpyHKIINU yTIEBOIOB.

Jlumuppl. TmapodunbHO-THIpOdoOHBIE cBoiicTBa. Knaccubpukaums nununos. Tpuriauuepuasl,
¢dochomunuapl, BOCKH, cTepouipl. bruonorndeckue Gpynkuun munuaos. OO1Me cBoicTBa OMOIOTHYECKHX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CAMO3aMBIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK u PHK. Crpoenune nyknenHoBbix kuciaot. Hykneotuasl. [lpuniun
komIuieMeHnTapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoitHas cnupanb. MecTOHAX0XKIEHUE U
omnonorunueckue ¢pynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne wmonekynbsl AT®. Maxkposprudeckne cBsisu B Mosekyine AT®. buomormueckue
¢yakiuun  AT®.  BoccTaHOBIGHHBIE — NEPEHOCUYMKH, WX  (QYHKIMM B  KJIeTke. /lpyeue
nyxneosuompughocghpamor (HT®). CexBenupoBanue JHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouojorus: OHOXUMHYECKHE U OHOPHU3MUECKUE HCCIENOBaHUS COCTaBa H
MPOCTPAHCTBEHHOW CTPYKTYPBI OMOMONEKy1. Modenuposanue cmpykmypul u yHKYUll OUOMONEKVT U UX
Komniekcos. Komnvromeprwiil Ouzatin u opeaHuieckuil CUHmes OUOMONLEKY U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Ioptpetsr: JI. Homuur, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
IIpy3unep.

Huarpammer: «Pacnpesernenie XUMHUYECKUX DIIEMEHTOB B HEXKUBOW Tpupojie», «Pacmpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOM MPHUPOIEN.

Tabmuiel u cxemsbl: «[lepromuyeckas TabIMIa XUMHYESCKHX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOJB», «BemiecTBa B cocraBe opraHuzMoB», «CTpoeHue MOJEKynbl Oenka», «CTpyKTYyphl OEIKOBOM
MOJIeKyNbl», «CTpoeHHE MOJeKyNl YIiieBojoB», «CTpoeHme MOIeKyl JHmuaoBy, «HykienHoBbIe
KHCTOTBD, «CTpoeHue MoneKkynsl ATO.

O6opynoBaHre: XUMHAYeCKas 1Mocyja 1 000pyIOBaHUE.

JlaGopaTopHasi padora «OOHapy>keHHEe OEIKOB C TOMOILBIO0 KAUECTBEHHBIX PEaKLIUii».

JlabopaTopHass padora «VccremoBaHue HYKIEHHOBBIX KHCIIOT, BBIJCICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOB).

Tema 5. CTpoenne 1 QyHKIHMH KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKas ©  mnpokapuotuueckas. CTpyKTYpHO-(QYHKIIMOHAJIbHEBIC
00pazoBaHMsI KJICTKH.

CrpoeHue mnpokapuothdeckor kierku. Kierodnas crenka Oakrepuit m apxed. OcoOeHHOCTH
CTpOEHUS reTepoTpoHON M aBTOTPO(PHON NPOKAPUOTHUYECKHX KIETOK. MecTo M pojb HMPOKapuOT B
OmoreHo3ax.

Crpoenre M (QYHKIHMOHMPOBAHME »JyKapHoTHYeckol wieTku. [lina3matmueckas memOpana
(nnazmanemma). CTpyKTypa IuiazMaTHYecKoid MeMmOpaHbl. TpaHCIOPT BEIIECTB uYepe3 MIa3MaTH4ecKyro
MeMOpaHy: naccuBHBIN (aubdy3us, odneryénnas auddysus), akTUBHBINA (NMEPBUYHBIA W BTOPHYHBIHA
aKTUBHBIM TpaHcmopt). llomymponmmaemocts wmemOpanbl. PabGoTta HaTpwmii-kajanmeBOro Hacoca.
OHAOLMTO3: MUHOLMTO3, arounTos3. Dk3ounTo3. Kinerounas crenka. CTpykTypa v QpyHKIMH KIETOYHOU
CTEHKH pacTeHHIA, TPHOOB.

Iurormazma. Iluroszons. Ilutockener. JIpwkenwme 1uTomiasMpl. OpraHouabsl  KIICTKU.
OpHoMeMOpaHHbIE OpraHouAbl KIETKH: sHpomnazmatuueckas cers (OIIC), ammapar [Nombmxw,
JIM30COMBI, X CTpoeHHe M (QyHKUMU. B3anMocBs3b OAHOMEMOpPAHHBIX OpraHoOMIOB KieTku. CTpoeHue
TPaHyJSIPHOTO peTUKyIyMa. Mexanuzm nanpasienus beaxogé ¢ IIIC. CUHTE3 pacTBOPUMBIX OCIKOB.
CuHTE3 KICTOYHBIX MeMOpaH. [mamkwit (arpaHyispHBIA) OSHAOIIA3MATUYECKHA  PETUKYIYM.



CekperopHas QyHKIius annapara [onabmku. Moougukayus 6enxos ¢ annapame I onvoorcu. Copmupoexa
benxoe 6 annapame [0nv0cu. TpaHCIIOPT BEIIECTB B KIETKE. Bakyoilum pacTUTENIbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIIPHH, IACTUABL. [Ipoucxoocoenie MumoxoHopuil
u nracmud. Cumobuozernes (K.C. Mepeockosckuti, JI. Mapeynuc). CTpoerrne U pyHKIINH MUTOXOHIPHUHA U
wiactul. llepBuuHble, BTOPUYHBIE M  CJIOXKHBIE IUIACTHIBI  (OTOCHHTE3UPYIOIIUX 3JyKapHOT.
XJI0pOomIacThl, XpOMOILTACTBI, ISHKOIIACTI BHICIIMX PACTEHHH.

HemeMmOpanusie opranouasl kietkun CTpoeHne u QyHKINH HEMEMOpPAHHBIX OpPraHOWIOB KIIETKH.
PuGocomser.  IIpomescymounvle @uramenmsi. MUKpOPHUIAMEHTBI. AKMUHOBblE MUKPODUIAMEHMBI.
MelieuHbIe KICTKH. AKMUHO8ble KOMNOHEHMbl HeMblUeyHbIX Kiemok. Mukporpyoouku. KireTouHbiid
nentp. CTpoeHHEe M JOBW)KEHHE JKIYTHKOB W pecHHUYEK. MHKpOTpyOOUKHM LUTOMIa3Mbl. LleHTpHOIS.
benxu, accoyuupogannvie ¢ mukpogunamenmamu u muxpompybouxamu. Momopnwie 6enxu.

Anpo. Obonouka aapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKHA, UX CTpPOSeHHE W QYHKIUH. SaepHbIii
OenkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B MHTEP(HA3HOM siApe. DyXpomMamun u
eemepoxpomamun. belkn XpoMaTthHa — TUCTOHBL. /JuHamuxa a0eproti 06010uku 6 mumose. SoepHuiii
MPAHCHOPM.

Knetounsle BkmoueHus. CpaBHHUTEIbHas XapaKTEPUCTUKA KIETOK 3YKapuoT (pacTUTEIHHOMH,
JKUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

Ioptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupel u cxembl: «CTpOGHHE IYKAPUOTHUECKOW KIETKH», «CTpoeHHe >KUBOTHOW KIIETKM»,
«CTpoeHHe  pacTUTENbHOM  KIeTKkW»,  «CTpoeHue  MUTOXOHIpuu», «Sapo»,  «CrpoeHue
MPOKAPUOTUIECKOH KICTKID.

OO0opynoBaHue: CBETOBOH MHKPOCKOIN, MHKPONpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHKpPOIpenaparsl 0akKTepHatbHbIX KJIECTOK.

JlaGopaTopHas padora «/3ydeHue CTpOCHUS KIETOK PA3INIHBIX OPTaHI3MOBY.

IpakTnyeckas padora «/3yueHre CBOWCTB KICTOYHOU MEMOPaHBD.

JlabopaTopHas padora «VccrenoBaHue mIa3MoIn3a 1 AETIa3MOJIN3a B PACTUTEIBHBIX KIETKAX).

IIpakTnyeckas padora «/3yueHne ABKEHNS UTOIIA3Mbl B PACTUTEIILHBIX KIETKAX).

Tema 6. O0MeH BellecTB M MpeBpalleHUe JHEPTUM B KJIeTKe

AcCUMWIISIIASL W JUCCUMHJISIIIMSA — JIBE CTOPOHBI MeTabonu3Ma. Turmbel oOMeHa BEIIECTB:
aBTOTPO(HBIA M TeTepoTpOQHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX Ipoleccax. DHEPreTHYecKoe
oOecrieyenue kieTku: mpeBpamienne AT@D B oOMeHHBIX mponeccax. PepMEHTATHBHBIA XapakTep
peakiuii KJIeTOYHOro Meraboju3Ma. MDepMeHThl, MX CTPOEHHUE, CBOWCTBA M MEXaHU3M JCHCTBUSL.
Kodepmentrl. Oinuns GpepMEHTOB OT HEOPraHMYECKHUX KaTaJu3aToOpOB. beskn-akTHBAaTOpBl U OEJIKH-
MHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKLHUI OT Pa3IUuHBIX (DAaKTOPOB.

IlepBUYHBINA CHHTE3 OPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTES. AHOKCUSEHHbIU U OKCUSEHHbII
gomocunmes y 6axmepuii. Ceemocobuparowjue nueMeHmsl U NUSMeHmyvl peakyuoHHo2o yewmpa. Poib
XJIOpOILIAcTOB B mpotuecce ¢orocuHTe3a. CBeToBas u TeMHoBas ¢asbl. Pomoovixanue, Cs., Cs. u CAM-
munvl omocunmesa. TIpogyKTUBHOCTH (OTOCHHTE3a. BimsHue pa3nndHbIX (aKTOpPOB Ha CKOPOCTb
¢dorocuHTe3a. 3HaUeHNEe HOTOCHHTE3A.

Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUUPYIOIIKNE OaKTEepHH,
Kenez00aKTepun, cepodaKTepruu, BOAOPOIHbIE OaKTeprH. 3HAaUEHHE XEMOCHHTE3A.

AHa’poOHble opraHm3Mbl. Buasl Opokenus. IlpomykTel OposkeHHMS W WX HCIOIH30BAHHE
4eN0BeKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKTHl OMOTEXHOJIOTUH U BO30YUTENN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTarbl YHEpreTuyeckoro oomena. IlogroropurensHelii sTan. I'nukonus —
OECKUCIIOPOIHOE PACIIETUIEHUE TITFOKO3BI.

bronoruueckoe OKWCIIeHWE, WM KJIETOYHOE JibIXxaHue. Polb MHUTOXOHIpHH B TMpoleccax
Oounonornueckoro oxucienus. Luknuyeckue peakuuu. OxucnurenbHoe (ochopuimpoBanue. Juepeust
Membpannozo  epaduenma  npomornos. Cummes ATD: paboma npomonnout ATD-cunmasoi.
[Ipeumymecrtea a’poOHOro mmyTd oOOMeHa BEIIECTB Tepell  aHa’poOHBIM.  D(PQHEKTHBHOCTH
SHEPreTHYECKOro oOMeHa.

JeMoHCcTpanun

IToptpersr: JIxk. Ilpuctiu, K. A. Tumupsases, C. H. Bunorpaackuii, B. A. Duremprapar, I
Murtuemn, I'. A. 3aBap3uH.



Tabmmmer 1 cxembl: «@OTOCHHTE3Y», «IHEPreTHUCCKU 00MeH», «brocuuTes Oenmka», «CtpoeHue
bepmenTay, «XeMOCHHTE3Y.

O0opynoBaHue: CBETOBOH MHKpPOCKOMN, 0O0OpyIOBaHWE [Jsl NPUTOTOBICHHUS IOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlabopaTopHasi padora «l/3ydyeHne KaTaqUTHYECKOW AaKTHUBHOCTH ()epMEeHTOB (Ha MpuMepe
aMMJIa3bl WK KaTanasbl)».

JlaGopaTopnasi padora «/3yueHue (epMEHTaTHBHOTO paCIICIUICHHs NEPOKCHAA BOAOpOJA B
PacCTUTEIBHBIX M KUBOTHBIX KIETKAX».

JladopaTopHas pa6ora «CpaBHEHHUE TPOIECCOB (OTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE POLIECCOB OPOKECHUS U ABIXAHHS».

Tema 7. Haciencreennas nagopmanus U peaan3anus eé B KIeTKe

Peakuun matpuynoro cuHTtes3a. IIpuHINI KOMITIEMEHTApHOCTH B PEAKLUSIX MAaTPUYHOTO CHHTE3A.
Peanuzanus nacnenctBenHod uH(opManmu. ['eHeTmyeckwid Kon, ero cBoiicTBa. TpaHcKpumuus —
MatpuuHblii cuHTe3 PHK. IlpuHuIuMmel TpaHCKpuNIMM: KOMIUIEMEHTApHOCTb, AHTHUIAPAJIEIbHOCTS,
acuMMeTpuIHOCTh. Cospesanue mampuunsvix PHK 6 syxapuomuueckoul kniemke. Hexooupyrowue PHK.

Tpancnsiius u e€ stansl. YuacTtre TpancnopTHeIXx PHK B OnocunTese 6enka. YcnoBus 6nocnHTe3a
oenka. KogupoBanue amuHokucioT. Pons pubocom B bnocuHTe3e Oernka.

Cospemennvle npeocmasnenus o cmpoenuu 2eHog. Opranu3ays FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsmust akTHBHOCTH TeHOB y TpokapHoT. [ unoresa omepona (P. XKako0, K. Mano). Mozrekyiapusie
MexXanusMbvl IKCnpeccuu 2enos y aykapuom. Ponb xpomamuna é pecynayuu pabomor 2enog. Perynsuus
0OMEHHBIX MPOLECCOB B KieTke. KileTouHbIi romeocTas.

Bupycsl — HekeTouHble (JOPMBI KU3HU M 00IMraTHble napa3uthl. CTPOCHUE MPOCTHIX U CIOKHBIX
BUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusuennviti yuxn [HK-codepoicawux eupycos, PHK-
cooepacawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupycabie 3a0omeBanusi denoBeka, kuBOTHBIX, pactenwmii. CIINJ[, COVID-19, coumanbHble u
MEIULHCKHE TPOOIIEMBI.

Buoungpopmamuxa: unmezpayus u aumanuz Oomvuiux maccusos («bigdatay) cmpyxmypuwix
buonocuueckux Oannvix. Hanomexmwonoeuu 6 oOuonocuu u meouyure. Ilpocpammupyemvie QyHKyuu
benxos. Cnocodwvl 0ocmasKu 1eKkapcma.

JdeMoHcTpanuu

[Moptpetsi: H. K. Konw1tos, /. 1. iBaHOBCKUI.

Tabmuts! 1 cxemsl: «brocuaTes Oenkay, «I'eHeTnaeckuit Koay», «Bupycel», «bakrepuodarmy.

IIpakTuyeckas padora «Co3naHne MOJENN BUpyCay.

Tema 8. JKu3zHeHHDLI HUKJT KIETKHA

Knerounsiii nuki, ero nepuoasl u perymsauus. Matepdaza u muro3. OCOOCHHOCTH MPOLECCOB,
nporekarouux B nHTepdase. [lonroroska kinetku k aenenuto. [lpecunrerndecknii (IOCTMUTOTHUECKUH),
CUHTETUYCCKUI M MOCTCUHTETUYCCKHUM (IIPEMUTOTUIECCKUI) TIepro bl UHTEP(DA3hI.

Matpuunsiii cunre3 JIHK — perukanus. [punnuner permukanun JJHK: xommiemenTapHOCTS,
MOJIYKOHCEPBAaTUBHBII CUHTE3, aHTUNapaieabHOocTh. Mexanusm pemnukanuu JHK. Xpomocomsl.
Crpoenne xpomocoM. Tenmomepsl W TenmoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKH — KapHOTHIL
JIMTIIOMTHEIN B TaIUTOUIHBIA HA0OPHI XpoMocoM. ['oMoorudabie XpoMocoMEL. [1010BBIE XpOMOCOMEI.

Henenne xnerkn — muto3. CTaguu MUTO3a M MPOUCXOASIIME B HUX MIpOIECcChl. THUIBI MUTO3A.
Kapuoxunes u nutokuses. buonornyeckoe 3HaueHre MUTO3a.

Perynsmus MutoTHuecKoro nukia kietku. llporpammupyemast KjeToqHas TuOeb — armonTos.

Knerounoe simpo, xXpomocombl, (yHKUHOHANbHAsi TeHOMHKA. Mexanusmvl npoaugepayuu,
ougppepenyuposku, cmapenus u ubenu kiemox. «L{ugpposas kiemxay — buoungopmamuveckue mooenu
DYHKYUOHUPOBAHUSA KNEMKU.

JdeMoHcTpanuu

Tabmuupelr u  cxembl: <«OKWU3HEHHBIM LUK KIETKW», «MunTo3», «CTpoeHHE XpOMOCOM»,
«Pemmukarms JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpEnapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3ydyeHue XxpoMOCOM Ha FOTOBBIX MUKpOIpeEnapaTax».

JlaGopaTopHasi padora «HabmoneHne MuTo3a B KJI€TKaX KOHYMKA KOpPEIIKa JyKa (Ha TOTOBBIX
MHKpOIIpeTaparTax)y.

Tema 9. CTpoenue n GyHKIUH OPTraHU3MOB



buosnoruueckoe pasHooOpasue opraHuzMoB. OJHOKJIETOYHbIC, KOJOHUAIBHBIC, MHOTOKJIETOYHbIE
OpPTaHHU3MBI.

OCOOCHHOCTH CTPOCHUS M JKU3HEAEATENILHOCTH OJHOKJIETOYHBIX OpraHW3MOB. bakTepuwm, apxew,
OJTHOKJIETOYHBIE TPHOBI, OTHOKIIETOYHBIE BOJIOPOCIH, APYyTrUe MPOTHCTHL. KoJoHMa bHbIE OPraHU3MBI.

BzaumocBs3p 4yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl M CHUCTEMbI OpPTaHOB.
OpranusM kak exuHoe nejoe. ['omeocras.

Tkanu pacteHuil. TuIbl pacTHTENBHBIX TKaHEW: oOpa3oBaTelbHAs, MOKPOBHAsS, MPOBOJSILAS,
OCHOBHasl, MexaHuueckass. OcoOeHHOCTH CTpoeHHs, (YHKUIMM M paclojIOXKEHUS TKaHEHl B opraHax
pacTeHui.

TkaHU JKMBOTHBIX M YE€JOBEKAa. THMbI >KUBOTHBIX TKAHEH: SMUTENUalbHasi, COCAMHUTENbHAS,
MbllIeyHas, HepBHas. OcoOeHHOCTH cTpoeHus, QYHKIMI U PacloOKEeHUs] TKaHEel B OpraHax >KMBOTHBIX
U 4eJI0BEeKa.

Opranel. BereratuBHble W TeHepaTHBHBIE OpraHbl pacTeHH. OpraHbl U CHCTEMBI OpPI'aHOB
JKUBOTHBIX U uenoBeka. OyHKIMN OPraHoB U CUCTEM OpPIaHOB.

Omnopa Ttena opranu3moB. Kapkac pacreHuidl. CkeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
>KUBOTHBIX. HapyXHbIi 1 BHyTpeHHU cKeneT. CTPOCHHUE U TUIIBI COCAUHEHUS KOCTEH.

JIBmkeHHe OpraHu3MOB. JIBW)KCHHE OIHOKJICTOYHBIX OPraHM3MOB: aMEOOHMIIHOE, >KTYTHKOBOE,
pecHU4YHOE. J[BH)K€HNE MHOTOKJIETOYHBIX PACTECHUH: TPOIMU3MBI U HACTHH. J|BH)KEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YeJIOBeKa: MblIedyHas cucrema. Pedrexc. CkenaeTHbIe MBIIIIBI M UX PaboTa.

Ilntanue opraHusmos. IlormonieHue BOABI, YIJIEKUCIOTO Ta3a W MUHEPAIBHBIX BELIECTB
pactenusMu. [lutanue >KUBOTHBIX. BHYTpHUIIONOCTHOE M BHYTpUKIETOYHOE muuieBapeHue. I[lutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl NHINEBApPUTENBHOTO TpakTa. [InWIieBapuTENBHBIE  KENE3BI.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Hbixanue opranusmoB. Jlpixanue pactenuii. [lpixanue >kuBOTHBIX. Juddy3us ra3oe dyepes
MOBEPXHOCTH KIeTKH. KoxkHoe npixanue. [IpixarenpHas moBepxHOCTh. JKaOepHoe U N€royHoe ApIXaHHE.
JIpIXaHVe TO3BOHOYHBIX JKUBOTHBIX M YEIOBEKa. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHMS JETKHUX
MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenpHas cucTeMa 4YeloBeKa. MexaHu3M BEHTWIALUHU JETKUX y NTHIl U
MIIeKOTIUTArOIIMX. Peryssius npixanus. [IpixareabHble 00bEMBI.

TpaHCHIOPT BELIECTB y OpraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTEHHH. TpaHCIOPT BEILECTB Y
JKUBOTHBIX. KpoBeHocHas cuctema U e€ opraHbl. KpoBeHOCHas CHCTeMa MO3BOHOYHBIX XUBOTHBIX U
yenoBeka. Cepjie, KpPOBEHOCHBIE COCYABI M KpoBb. Kpyrm KpoBooOpalieHHs. DBONIOLNUOHHBIE
YCIIOXKHEHHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMbl IIO3BOHOYHBIX JKMBOTHBIX. Pabora cepauma u eé
perysanus.

Brinenenne y opranusmos. Beigenenne y pactenuil. Beinenenve y KuBoTHBIX. COKpaTHTEIbHBIE
Bakyonu. Oprassl BoiaeneHus. GuibTpanys, ceKpenusi 1 00paTHOe BCachblBaHHE KaK MEXaHU3MBI paOOTHI
OpraHoB BelJe/IeHNs. CBSA3b MOJIOCTH Tela ¢ KPOBEHOCHOM U BBIJECIHUTENBHON cUCcTeMaMH. Brlnenenue y
MO03BOHOYHBIX KMBOTHBIX H 4yenoBeka. [louku. CtpoeHue U QyHKIMOHUpOBaHKEe Heppona. OOpa3oBaHue
MOYH y YEJIOBEKA.

3ammra y OpraHuM3MoOB. 3aliUTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IMCTHI
nmpocTedmux. 3almra y MHOTOKJIETOUHBIX pacTeHuid. Kyrtukyna. CpencTBa MacCUBHOM M XMMHUYECKOMH
3amuThl. OUTOHINIBL.

3ammuTa y MHOTOKJIETOYHBIX XHBOTHBIX. [IOKpOBBI M MX IpPOM3BOJHBIE. 3alllUTa OpPraHHU3Ma OT
Oone3neil. UMMyHHas cuctema 4desjoBeka. KieTOuHbI M T'yMOpajibHbIi MMMYHUTET. BpoxnéHHbIN U
MpHOOPETEHHBIN crenn(UIecKnii NUMMYHHTET. Teopusi KJIOHaNbHO-ceneKkTuBHOro nmmynurera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnamuTtensHbie OTBETHI OpPraHU3MOB. POJb BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHM.

PaznpaxkxuMocTh M PErymsiust y OpraHu3MoB. PazapakuMoCTh y OJHOKJIETOYHBIX OpPTaHU3MOB.
Takcuchl. Pazipa)xuMoCTh U peryJisinys y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAYEHUE.

HepBras cucrtema u peduiekropHas peryisiius y >KUBOTHBIX. HepBHas cuctema M e€ OTAEINBI.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI Y KMBOTHBIX. OTAENBI TOJOBHOTO MO3Tra
MO03BOHOYHBIX JKUBOTHBIX. Peduiekc u pedrekTopHas nyra. be3ycioBHbIE 1 yCIOBHBIE PE(IICKCHI.

I'yMopanbHast perymisuys 1 3HIOKPHHHASA CUCTEMA >KMBOTHBIX M YeloBeKa. JKene3pl S3HIOKpUHHON
CUCTEMBI M HMX TOpMOHBI. JleWcTBue TOpMOHOB. B3anMOCBA3b HEPBHOM M 3HIOKPUHHOHW CHCTEM.
I'mnoTanamo-runoduzapHas cucrema.

JdemoHcTpanuu



IToptpert: U. I1. ITaBnos.

Tabmuuer u  cxembl: «OOHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOIOPOCINY,
«baxrepun», «llpocrelimme», «OpraHel LIBETKOBBIX pacTeHUi», «CHCTEMBl OpPraHoB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHum pacteHuit», «KopHeBble CcHCTEMBIY,
«Ctpoenue credms», «CTpoeHne NHCTOBOW IIACTUHKM», «TKaHM >KMBOTHBIX», «CKENEeT YelloBeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucreMay, «JlpIxarenbHas cucreMa», «HepBHas
cuctema», «Koxa», «Mpleynas cuctema», «BwlaenurtenbHas cuctema», «HJIOKPHHHAS CUCTEMay,
«Ctpoenne Mpiunp», «Mmmynurery, «KumeunononoctHele», «CxeMa MHUTaHUS —PacTEHUID,
«KpoBeHOCHBIE CHUCTEMBI TO3BOHOUYHBIX JKHUBOTHBIX», «CTpoeHne ruipbl», «CTpOeHHE IUIaHAPUNY,
«BHyTpeHHee cTpoeHue J0xkIeBoro uepBs», «HepBHas cucrtema poiby», «HepBHas cucrema JATYIIKHY,
«HepBHas cucrema mnpecMmbikatonxcsa», «HepBHas cucrema ntuny», «HepBHas cucrema
MIIEKOIUTarOIuX», «HepBHas cuctema yenoBeka», «Peduiexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpONpenaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHX, JKHUBBIE
9K3EMIULIPbl KOMHATHBIX PAcTEHHUHl, repdapun pacTeHU pas3HBIX OTHAENIOB, BJIaKHBIC IpEHaparsl
JKUBOTHBIX, CKEJEThl ITO3BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX J>KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyloBaHHe Ui JEMOHCTPALMH TOYBEHHOTO W BO3MYIIHOTO NHUTaHUs PACTEHHWH, pacHICTUICHUS
Kpaxmana ¥ O€nKoB Mmon AeWcTBHEM (hepMEeHTOB, O0OpyAOBaHME Ui IEMOHCTPALMH OIBITOB IO
U3MEPEHHUIO XU3HEHHOW EMKOCTH JIETKMX, MEXAaHW3Ma [bIXAaTeNbHBIX IBIKEHHH, MOAEIH T'OJOBHOTO
MO3ra pa3NUYHbIX KUBOTHBIX.

JlabopaTtopHas padora «/I3yueHue TKaHel pacTeHUI.

JlabopaTopHas padora «/3ydeHune TKaHel KUBOTHBIX).

JladopaTtopHas pa6ora «/I3yueHue opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. PazMHoKXeHMe 1 pa3BUTHE OPTaHU3MOB

®DopMBI pa3MHOXKEHHS OPraHU3MOB: Oecroiioe (BKIIFOYAasi BETETATHBHOE) W IIOJIOBOE. Buabl
0ecIoI0ro pa3MHOXKEHUS: TIOYKOBAHUE, CIOPYJIALUS, (PparMeHTanus1, KIOHHPOBaHHUE.

IlonoBoe pasmuoxkenue. [lomoBele kneTku, uiau ramersl. Meitos. Craaun meiosza. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonorudecknii cMbIc Meio3a U MOJIOBOTro npoiecca. Meio3 u ero
MECTO B KH3HEHHOM IIMKJIC OPTaHU3MOB.

IIpenzapoasimeBoe pa3sutHe. ['ameroreHes y kuBOTHBIX. [loyoBeie xkenme3pl. OOpa3oBaHuEe U
pa3BUTHE MOJNOBBIX KiIeToK. CriepMaToreHes u ooreres3. CTpoeHue MOIOBbIX KIETOK.

OmtooTBOpeHNE U SMOPHOHATIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTINIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOJIOTHS — HayKa O pa3BUTHH
opram3MoB. Mopgozenesz — 00Ha u3 enasHvix npobiem smbpuonozuu. Konyenyus mopghoeernos u mooenu
mopgozcenesa. Ctanun sMOpHOTeHe3a JKUBOTHBIX (Ha puMmepe Jiaryikn). ApoGnenue. Tumsl qpo0nenust.
Hemepmunuposannoe u nedepmunuposanmoe Opobnenue. bBracmyna, munvt Oracmyn. OCOOEHHOCTH
JIpOOJIeHUST MIIEKOTIUTAIONINX. 3apOJBIIIEeBbIe JIMCTKH (TacTpyJsims). 3akiajka OpraHoB W TKaHeW U3
3apOJBIIIEBEIX JIMCTKOB. B3anMMHOe BIHMsHHME dYacTeld pa3BHBAIOLIErOCs 3apojblmia (3MOpHOHANbHAS
WMHAYKUKA). 3akiafka IJlaHa CTPOEHHUS >KMBOTHOTO KaK pPEe3ylbTaT HMEPapXUYECKUX B3aMMOAECUCTBUI
TeHOB. BimsHue Ha SMOPHOHATLHOE PA3BUTHE PA3INIHBIX (PaKTOPOB OKPYIKAIOIICH CPEJIbL.

Poct u pasButne xuBOTHBIX. llocTamMOpHoHaneHBIN mepuon. IIpsiMoe u HempsiMoe pa3BHTHE.
Pa3Butne ¢ meramopdo3zoM y O0eCriO3BOHOUHBIX M MO3BOHOYHBIX KMBOTHBIX. bHonornueckoe 3HaueHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTPaHEHHE B MpHpojie. THIBI pocTa KUBOTHBIX. DaKTOPHI
PeryJsiiuyd pocTa XKUBOTHBIX W dYenoBeka. CTaauu MOCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKMBOTHBIX W
yenoBeka. [leprosbpl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrHYeCcKHe TPOLECCHI.

PasmHoxenne u pasButHe pacteHuid. ['amerodur u crmopodur. Meio3 B KU3HEHHOM IIHKJIIE
pactenuii. OOpazoBaHue cHop B mpolecce Meiosa. ['amerorenes y pactenuid. OIIOJOTBOPEHHE H
pasBUTHE PACTUTEIBHBIX OPraHU3MOB. [|BOifHOE OMJIOZOTBOPEHUE y IIBETKOBBIX pacTeHuil. O0pazoBaHue
Y pa3BUTHE CEMEHH.

MexaHU3MBI PETyISIIIAA OHTOTE€HE3a y PACTEHUH U KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBamun, X. lllneman.

Tabmumber m cxembl: «BereratmBHOE pa3MHOXKEHHEY», «THIBI OEcroioro pa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUJOMOHaAbDy, «Pa3MHOXXEHWE OJIBIVIEHBDY, «Pa3sMHOXEHUE TUApb», «Meno3»,



«Xpomocombly, «['amerorenes», «CTpoeHHe SHIEKIETKH W crepMaTo3ouaa», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsiMmoe u HempsiMoe paszBuTHE», «Pa3BUTHE MalCKOro XKyka», «Pa3BUTHE capaHuyny,
«Pa3ButHe nArymkm», «JlBoWHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHMi», «CTpoeHue ceMsH
OJTHOJIOJIBHBIX U JIBYJOJIBHBIX PAacTeHUN», «JKU3HEHHBIM ITUKI MOPCKOM KamycTh, «KU3HEHHBIA LUK
Mxay, «/KU3HEHHBII UK MaOPOTHUKAY, «KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOW MUKPOCKOIT, MUKPOIIPETIapaThl SHIEKIETOK U CIIEPMAaTO30UI0B, MOAEITh
« UK pa3BUTHUS JISATYIIKA.

JlabopaTopHas padora «/3ydeHne cTpOCHUS OJIOBBIX KIETOK HAa TOTOBBIX MUKPOITpETapaTaxy.

IIpakTuyeckas pabdora «BrBIABICHHE TIPU3HAKOB CXOACTBA 3apOJBINICH ITO3BOHOYHBIX
SKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTECHUI».

Tema 11. I'eHeTnKa — HayKa 0 HAC/IEICTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHHSI M Pa3BUTHS F€HETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHBIX Yu€HBIX B pa3Butum reHetuku. Pabotst H. K. Komemosa, H. W.
Bagsunona, A. H. benozepckoro, I'. . Kapniedenko, 10. A. ®unmumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJBL. [ OMOJIOrMYHBIE XPOMOCOMBI, AJUICNIBHBIE T'€HBI,
anbTepHATUBHbIE IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa, YUCTAS
TUHUS, THOpHIBL, TreHoTun, (eHotun. OCHOBHBIE METOABl TEHETHKH: T'HOPUAOIOTHYECKUH,
LHUTOJIOTHYECKUM, MONEKYIIPHO-TEHETUYECKUIL.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsos, H. . Basuios, A. H.
benozepckutii, I'. /1. Kapniedenko, 10. A. ®unnmuenko, H. B. Tumodees-Pecosckuii.

Tabnuiiel U cxeMbl: «MeTOoABI TeHETUKNY, «CXeMbI CKPELTHBAHUS.

JlaGopaTopuast padora «/Ipozoduia kak 00BEKT TEHETHYECKUX HCCIICTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuntoe ckpemuBanue. [lepBolii 3akoH MeHmens — 3akoH equHOOOpasusi THOPUIOB
nepBoro nokosieHus. I[IpaBuno nomuHupoBanus. Bropoil 3akoH MeHIens — 3aKOH pacUIEIJICHUA
npu3HakoB. L{uTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEHIMBaHMsl. [ MTIOTE3a YUCTOTHI TAMET.

AHanmuzupytoniee ckpemuBaHue. [IpomMexxyTouHbI xapakTep HacienoBaHus. PacuiersieHue
MIPU3HAKOB MPH HEMOJIHOM JOMUHUPOBAHHUH.

JurubpunaHoe ckpemuBanue. TpeTuit 3akoH MeEHIENss — 3aKOH HE3aBHUCHMOIO HAcCJICJOBaHUS
npu3HaKoB. l{uTonorndeckne OCHOBBI AUTHOPUITHOTO CKPEIIHMBAHMS.

CueruieHHoe HacnenoBanue npu3HakoB. PaboTsl T. Moprana. CuenieHHoe HacieI0BaHHe TeHOB,
HapyIlIeHUE CIETJICHU MeX/ly TeHaMH. X pOMOCOMHas TEOpHUS HACIEICTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIM MEXaHHU3M OINpeAeNeHUs Moja. AYTOCOMBI U  IOJIOBBIE
xpoMocombl. ['oMoramMeTHbId U rereporaMeTHbll moi. ['eHeTuueckas CTPyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanne npr3HaKoB, CIIETIIICHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucrteMa. IlmeldoTrponusi — MHOXKECTBEHHOE JIEMCTBHUE TIEHa.
MHoOXeCcTBEeHHBIM amnenu3M. B3anMoaelcTBUe HeaUIeNbHBIX TI'e€HOB. KOMIIEMEHTapHOCTh. DMOHCTA3.
[Tonumepus.

I'eHeTHUECKMIT KOHTPOIb Pa3BUTHS PACTCHUH, )KUBOTHBIX M YEJIOBEKA, & TAKIKEe (PU3UOIOTHICCKUX
NPOLIECCOB, IMOBEACHMS W KOTHUTHBHBIX (yHKUUH. [eHeTHueckne MexaHU3MBl CUMOHMOreHesa,
MEXaHU3MBI B3aMMOJCUCTBUS «XO3SWH — MAPa3UT» U «XO35IUH — MHUKPOOMOM». [ eHeTHUeCKHe acTeKTh
KOHTPOJIA ¥ I3MEHEHHS HACIIEZCTBEHHON MH()OPMAIINHU B TIOKOJICHUSAX KJIETOK X OPTaHN3MOB.

JleMoHCcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumbr u cxemsl: «llepBelii m BTOpoM 3akoHBI Mennens», «Tperuit 3akoH MeHmET,
«AHamm3upylomiee ckpemmBanue», «HemonHoe aomuHUpoBaHuWe», «CHemIeHHOE HaCIIeOBaHNE
npu3HaKoB y napo3odwmiby, «['eHernka momay, «Kapuotum uenoBeka», «Kapuotunm apo3oduiashy,
«Kapuotun ntunen», «MHOXKECTBEHHBIN ajIen3mM», «B3auMoaeicTBIE TEHOBY.

O6opynoBaHue: MoJenb JUIA JEMOHCTPAllid 3aKOHOB €AMHOOOpas3wsi THOPHAOB TEPBOTO
MOKOJIEHUS] M pacIlieIUIeHHs MpPHU3HAKOB, MOJENb JJI1 JEMOHCTpallMd 3aKoHa HE3aBUCHMOIO
HacJIEJOBAHNS IPHU3HAKOB, MOJENb JUIsI JEMOHCTPALMM CIEMJIEHHOTO HAcleJA0BaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MEUKpoOTIpenapar: «J{po3odumay.

IIpakTuyeckasi padora «/I3yueHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(UIIBD).



IMpakTnyeckas padora «/3yueHne pe3ylbTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(UITBI».

Tema 13. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

B3aumopeiicTBue reHoTHIA M cpelbl Tpu GopMupoBaHuu GeHoTHna. N3MEeHYHMBOCTh MPU3HAKOB.
KauecTBeHHBICE W  KOJNWYECTBEHHBbIC TPU3HAKA. BUAbI HM3MEHYMBOCTU: HCHACNICJCTBCHHAs U
HACJIeJICTBEHHASI.

MopnprkannoHHass W3MEHYWBOCTh. Ponb cpemsl B (opMmupoBaHmM MOAM(PHKAITMOHHON
u3MeHYMBOCTH. Hopma peakiuu mnpusHaka. BapuanuoHHBI psjg W BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOANGMUKAIMOHHON H3MEHINBOCTH.

l'enotunmueckass  w3MeHYMBOCTh.  CBOWCTBA  TEHOTHIIMYECKOW  HM3MEHYMBOCTH.  Busl
TCHOTUITUYECKON M3MEHUNBOCTU: KOMOMHATUBHAS, MyTallHOHHAS.

KomOuHaTHBHAsT W3MEHYMBOCTh. MeEHO3 U TIOJIOBOHM TMPONECC — OCHOBA KOMOWHATHUBHOM
W3MEHYNBOCTH. Poibhb KOMOMHATHBHON W3MEHUYMBOCTH B CO3JAHWM TEHETHYECKOTO DPa3HOOOpa3us B
MpeJienax OJHOro BUA.

MyTtanuoHHass U3MEHYMBOCTh. BUibl MyTalluii: reHHBIE, XPOMOCOMHBIE, TeHOMHBIC. CIIOHTaHHBIC
Y WHIYLIUPOBaHHBIC MyTallWH. SlAepHbIe W IUTOIUIa3MaTndeckue Mytanud. CoMaTHYeCKHe W TIOJIOBBIE
myTanuu. llpuymHBI BO3HUKHOBEHHMS MyTanwid. MyTareHpl W WX BIHSHAE HA OPTaHHU3MBIL
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX pAJOB B HAacJeICTBEHHON
m3meHunBoctd (H.U. BaBunoB). BHesnepHas n3MEeHYNBOCTh U HACIIEACTBEHHOCTb.

OnueeHemuxka U 3SNULEHOMUKA, pPOib dNUSEHEMUYECKUX (DAKmopo8 6 HACLeO008aHUU U
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOE.

JdeMoHcTpanuu

Ioptpertsi: I'. ne ®pus, B. Moranucen, H. Y. Bapuios.

Tabmuiel w cxeMbl: «Buasl  u3MeH4ynBOCcTHY, «MoauduKalMoHHas H3MEHYUBOCTBY,
«KoMOuHaTHBHAasE HM3MEHYMBOCTBY, «Melo3», «OmiogoTBopenue», «leHeTnueckue 3a00JieBaHUsA
4yesoBeKay, «Buasl MyTanuiny.

O6opynoBaHue: KUBBIC U TepOapHbIe SK3EMIUIIPHl KOMHATHBIX pACTeHHUH, PUCYHKH (poTorpadrm)
JKUBOTHBIX C Pa3JIUYHBIMHA BUJAMH U3MEHYMBOCTH.

JlaGopaTopHas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAM(MUKAIMOHHON H3MEHUHMBOCTH.
[locTpoeHne BapHaIMOHHOTO Psijia U BAPUAITMOHHON KPHUBOY.

IpakTuyeckas padora «MyTauu y Apo30QuIIbl (Ha TOTOBBIX MUKPOIpENapaTax ).

Tema 14. I'eHeTuKA YesI0BEKA

Kapuorun denoBeka. MexayHapogHas TporpaMMa HWCCIICOBAHHS T€HOMa YeloBeka. MeTombl
W3YYeHUs] TEHETHKH 4YeJIOBEeKa: T'€HEANOTHMYeCKUH, ONM3HEIOBHIN, ITUTOT€HETUYECKHUN, MOMYJISIHOHHO-
CTaTHCTUYECKHM, MOJNEKYJIsIpHO-TeHeTn4Yeckuil. CoBpeMEHHOE OmNpe/esieHHe TeHOTHIA: TTOJTHOI€HOMHOE
CEeKBEHHPOBaHHE, TEHOTHITUPOBaHWE, B TOM uucie ¢ nomomblo [I[[P-ananm3a. HacnencrBeHHbIe
3a0oyeBaHnsl 4YeroBeka. | eHHbIE M XPOMOCOMHBIE OOJIe3HM deJoBeKa. bolle3HW C HacleICTBEHHOU
MIPEAPACIIONIOKEHHOCTRIO.  3HAYCHUE MEIUIIMHCKON TEHETHKW B TPEJOTBPAIICHUU W  JICUCHHH
TeHETHUYECKNX 3a00JIleBaHH YeloBeka. MequKo-TeHeTHIeCKoe KOHCYIbTUpOBaHrue. CTBOJIOBBIC KIIETKH.
[loHsiTHE «TEHETHYECKOro Tpy3a». DTHYECKHE AacCIeKThl WCCICOBAHWW B OONACTH PEAaKTHPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl IMOBBIIICHHOH YyBCTBUTEIBHOCTH 4YeIOBeKa K (U3MYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUI0 OKpYKawle cpenbl. ['eHeTHueckas NpeapacronokeHHOCTh YelIOBEKa K
MATOJIOTHSIM.

JdeMoHcTpanuu

Tabmumer 1 cxemsl: «Kapuotun uenoBeka», «MeToabl H3YYCHHS TEHETUKHA 4eJIOBEKay,
«["enernueckue 3a00I€BaHUS YETOBEKAY.

IIpakTuyeckass padora «CocTaBieHHE U aHATTN3 POJOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

HomecTukanus u cenekuus. 3apokaeHue celekuuu u qomectukanuu. Yuenue H. Y. BaBumiosa o
IleHTpax MPOMCXOXKACHUS U MHOTOOOPa3us KyJIbTYPHBIX pacTeHui. Poib celekiuu B CO3IaHUU COPTOB
pacTeHul U mopoj KUBOTHBIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSAAOB B HACIEACTBEHHOM
n3menurBoctd H. Y. BaBuiioBa, ero 3HaueHHe 17151 CENEKIIMOHHON pabOThI.

Mertoap! cenekunoHHON paboThl. MckyccTBeHHBIH OTOOP: MacCOBBIA M WHAWBUAYAJIbHBIN. DTarbl
KOMOMHAIIMOHHOMN cenekiuy. VcmpiTanue mnpowsBoguTenell Mo moToMcTBy. OTOOp TO TEHOTHIY C
MTOMOIIIBIO OIICHKH ()EHOTHITA MOTOMCTBA U OTOOP 110 T€HOTHITY ¢ IToMoIIbio aHanu3a JJHK.



VcKycCTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW palOoThl. PamuarmoHHBIA W XUMUYCCKUN
MyTareHe3 Kak HCTOYHMK MyTallMi y KyJIbTYpHBIX (opM opraHu3moB. lcrmosnb3oBaHME TE€HOMHOTO
pelakTHpoBaHUS U MeTonoB pekoMOuHaHTHBIX JHK ams momydeHuss mcxomHoro martepuana ajist
CEJIEKIINH.

[lony4yenne nomuruionnoB. BayTpuBuaoBas rudpuauszanus. bin3kopoacTBeHHOE CKpelIBaHUE,
win uHOpumuHr. HeponcTBeHHOE CKpelunMBaHHWE, WIM ayTOpUAMHI. l'eTepo3uc W €ro NpUYUHBL.
Hcnonb3oBanue retreposuca B cenekuuu. OtganéHnas ruOpuamsanus. [Ipeomonenme Oecrumomust
MEXBUIOBBIX THOPUIOB. JJOCTIKEHMS CENIEKIIUM PACTCHUI U KUBOTHBIX. «3€1EHASA PeBONIOYUY.

CoxpaHeHHe M U3y4YEHHE I'€HETHUYCCKHX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX AMKHX POAMYEH
JUI CO3JIaHHsI HOBBIX COPTOB M THOPHUIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3y uenue, coxpanenue u
YIpasieHue 2eHemudecKUMY pPecypcami CelbCKOXO3AUCMBEHHbIX U NPOMbICTIOEbIX JICUGOMHBIX 6 Yelsix
VAVYUEHUS CYWeCmEYIOWUX U CO30anUsA HOBbIX NOPOO, TUHULL U KPOCCO8, 68 MOM YUCAe C NPUMEHeHUuem
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIe008aAHULL, Neped08blX Uoell U NePCHeKMUBHBIX MEeXHOIO0U.

JdeMoHcTpanuu

Ioptpersi: H. U. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. Il. Jlykpsuenxo, b. JI
Acraypos, H. bopnoyr, J. K. benses.

Tabmuiel u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0OPa3Hs KYJIbTYPHBIX PACTCHUI», «3aKoH
TOMOJIOTMYECKHX PSAOB B HACIEACTBEHHONH M3MEHUMBOCTH», «Meronel cenekuun», «OtnanéHHas
ruOpuauzanusy, «MyTtareHes».

JlabopatopHass paGora «JVI3ydeHue COpPTOB KYJIBTYPHBIX PACTEHUN U TIOPOA JOMAIITHHUX
JKUBOTHBIX).

JlaGopaTopHas padoTa «/3yueHue MEeTOI0B CeNEKIINU PACTCHHI.

IIpakTuyeckas padora «[IpuBuBKa pacTeHU».

IOkckypeuss «OCHOBHBIE METOABI M JIOCTHKEHHMS CEJEeKIMM pacTeHWd M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLHIO, IUIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YUAaCTOK, B TEIUIMIHOE XO35HCTBO,
B JIa0OPATOPHIO arpOYHUBEPCUTETA HIIM HAYIHOTO LICHTPA)».

Tema 16. BoTexXHOJIOTHSI U CHHTEeTHYeCKasi OMoJ10THs

OOBEKTBI, WCIOJIb3yeMble B OHOTEXHOJOTMM, — KJIETOYHbIE W TKAaHEBBIC KYJbTYPHI,
MUKPOOPTaHU3MBI, MX XapaKTepUCTHKA. TpagulioHHas OWOTEXHOJOTHsS: XJIEOONEYeHHE, IOIyYCHUE
KHCJIIOMOJIOYHBIX MPOAYKTOB, BUHOJIEIINE. MukpoOHOIOrHUeCKUi CUHTES3. OOBEKTHI

MHUKPOOHONIOTHYECKUX TeXHONOTruid. [Ipon3BoicTBO OenKka, aMHHOKHCIOT U BUTAMUHOB.

Coznanne TEXHOJIOTHH M HMHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHHMsS U KOHCTPYHMPOBAHUS
TEHOMOB C LEJNBI0 IMOMyYEHUs OPraHU3MOB M MX KOMIIOHEHTOB, COAEP)KAIIUX HE BCTpedarolyecs B
npupoiec OMOCUHTETUYECKHUE ITyTH.

Knerounas nmxenepusi. MeToabl KyJIbTyphl KJIETOK M TKaHEH pacTeHUH U KUBOTHBIX. KproOaHKH.
Comaruueckasi ruOpuaM3alusl U COMAaTHUECKUi aMOpuorenes. Mcnonap3oBaHue TaluiONI0B B CEJIEKLUH
pacteHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnoab306anue MOHOKIOHANbHBIX U NOJUKIAOHATbHBIX
anmumen 8 meouyune. VICKycCTBEHHOE OILUIOIOTBOpeHHE. PEKOHCTPYKIUS STHIIEKIIETOK M KIOHUPOBAHHUE
JKUBOTHBIX. METO/A TpaHCIUIAHTALMHU SAEP KIETOK. TexHonocuu 0300poeieHus, KyIbMUGUpOGaHUs u
MUKPOKAOHANLHO20 PAZMHOICEHUSL CENbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass M Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE€3 T€Ha M KOHCTPYMpPOBAHUE
pexomOuHanTHeix JIHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWKEHUSI W TEPCIEKTUBBI
XPOMOCOMHOH M T€HHOH MH)XEHEPUH. DKOJIOTMUYECKUE U 3TUUECKUE ITPOOIeMbl TeHHOW MHKEHEPHH.

Menunuackue OuoTexHojoruu. IloctreHomHas 1ubposas wmeaunuHa. I1LP-muarHocTuka.
MeTab010MHBII aHANK3, TEHOLEHTPHUUECKU aHaIM3 MPOTeOMa YeJIOBEeKa JJIsi OLEHKH COCTOSHHS €ro
310poBbi. Mcrnonb30BaHME CTBOJIOBBIX KJETOK. TapretHas tepanust paka. 3D-Onoummxenepus s
pa3paboTkN (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUS KOMIUICKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTHH TPEXMEpPHOTO OHONpUHTHHTA U ckadoiyIMHTa JUIsl pelieHus 3ajad
MEPCOHAIN3UPOBAHHON MEAUIIMHEI.

Coznmannie BEKTOPHBIX BakIWH C LEJIbI0 oOOecredeHns KOMOWHHPOBAHHOW 3alIUTHl  OT
Bo30ynuteneit OPBU, ycraHoBneHue MOJIEKYISPHBIX MeXaHM3MOB (yHKiuoHupoanusi PHK-
COJepKALINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMACHbIE 3a00I€BaHUs YeIOBEKa U )KUBOTHBIX.

JeMoHCcTpanun

Tabmuuel u cxemsl: «lCIOIb30BaHUE MHUKPOOPraHU3MOB B IPOMBILIUIEHHOM IIPOU3BOJCTBEM,
«Kierounas naxxeHepusa», «I eHHast HHXCHEPU».



JladopaTtopHas pa6ota «/3ydeHne 00bEKTOB OMOTEXHOIOT .

IMpakTnyeckas padora «[lomydeHrne MOJIOYHOKHCIBIX TIPOTYKTOBY.

Okckypeusi «BUOTEXHOJIOTHS — BaKHEHINAs TMPOU3BOJUTEIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaeHne U pa3BUTHE IBOJIONMOHHBIX MPeACTABJIEHUI B OHOJOTHI

OpomonionHas Teopus Y. Jlapsuna. [Ipeamochbuikd BO3HUKHOBEHHS MapBUHU3MA. JKW3HL H
Hay4Has JesrenbHocTs Y. /lapBuHa.

JBwkymiie cwisl 3Boironuu BuAoB mo Y. JlapBuHy (BBICOKas MHTCHCHBHOCTH Pa3MHOXKEHHS
OpPraHU3MOB, HAcJEICTBEHHas W3MEHYHMBOCTh, OoOppOa 3a CyIIECTBOBAHHME, CCTECTBEHHBIH U
MCKYCCTBEHHBIH OTOOD).

Odopmnenne cunTeTnyeckoir Teopuu sBomtoruu (CTD). HelTpanbHas Teopus 3BOJIOIUU.
CoBpeMeHHasi 3BONIOLMOHHAs Ouojorusa. 3HAUYE€HHE JBOJIOLNMOHHON Teopuu B (HOPMUPOBAHHUU
€CTECTBCHHO-HAY4YHOW KapTUHBI MHpA.

JdeMoHcTpanuu

Ioptpetsl: Apucrotens, K. JIunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, U. Hapsun, C.
C. YerBepukos, 1. U. Hmansraysen, x. Xonnelin, . K. benses.

Tabmuuer u cxembl: «Cucrema xuBoi npuponst (o K. JIuaHew)», «JlecTHUIA KUBBIX CYILECTB
(o Jlamapky)», «Mexanu3m (popMHPOBaHUsI IPUCIIOCOOICHUH Y pacTeHUH U )KMBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapmpyta myremectBusi Y. apeunay, «Haxonku Y. JlapBuna», «PopMbl 60pbOBI 3a
cymiectBoBanue», «llopoabl romybei», «MHoroodpasue KylabTypHBIX (opM KamycTe», «llopoasl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BUAOB (o Y. JlapBuny)», «CxeMa cCOOTHOIICHUS
JBIDKYILUX CHJI 9BOJIOLUN», «OCHOBHBIE MON0XKEHHUSI CHHTETHUECKON TEOPUH IBOIIOLIUN.

Tema 2. MUKPO3BOIIOLMA U €€ pe3y/ibTaThl

Ilomynauusa kak odyneMeHTapHas eauHMIA 3Boiourd. CoOBpeMEHHBIE METOJbl  OLEHKHU
TEHETHYECKOTO pa3zHOOOpa3usi W CTPYKTYphl MOMyNsiiuid. M3meHeHwe reHO(QOHIa NOMYJSIIAN Kak
3JIEMEHTAPHOE SBOIIIOIIMOHHOE SIBIICHUE. 3aKOH TeHeTH4Ieckoro paBHoBecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble  (akTopsl  (ABMKYIIME  CHJIBI)  OBOMIONMH.  MYyTallMOHHBIA  TIpolecc.
KomOunatnBHast n3MeHYMBOCTh. Jlpeiid TeHOB — ciydaliHble HEHaNpaBJICHHbIE H3MEHEHHS YacTOT
aiene B momyssauusax. O¢dext ocHoBatens. Ipgexm Oymwiiounoco eopaviuika. CHudiceHue
2eHemu4ecKo20 pazHoobpaszus: npuuunsl u creocmeus. Ilpossenenue s¢pgpexma opetigha eernos 6 bonvuiux
u mareix nonyasyusx. Mwurpanuu. HW3onsums momynsiuii: Teorpadudeckas (TpocTpaHCTBEHHas ),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHBIl 0TOOp — Hampapisiomuid (akTop 3Boionur. POpMBI €CTECTBEHHOro oTdopa:
JBYKYIIVNA, CTaOMIN3UPYIOMINH, pa3pbIBalonnil (an3pyntuBHbIi). [lomoBoi or6op. BosHnkHOBeHHNE U
3BOJIIOLINA COLMAIBHOTO TIOBEJEHHS )KUBOTHBIX.

ITpucnocoGIeHHOCTh  OPraHM3MOB ~ KaK  pe3ynbTaT  MHKpPO3BOJMIOLMH.  BO3HMKHOBeHHE
NPUCTIOCOONIEHH Y OpraHu3MoB. Apomopdo3sl W wauoaganTanud. [IpuMepsl MPHUCHOCOOJICHUH Y
OpTaHU3MOB: MopdoIoTHIecKue, (uznonorunyeckue, OMOXMMHUYECKHE, MTOBE/IEHYECKHE.
OTHOCHUTENBHOCTE MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bug, ero xpurepuu u cTpykTypa. BunoobpasoBanue kak pe3yiabTaT MUKPOIBOIIOIMHU. M30msmust —
KItoueBoi  (akrop BupooOpazoBanus. I[lyTH ¥ CrmoOcoOBI  BUIOOOpPA30BaHUS: AJJIONATPHUECKOE
(reorpadmueckoe),  cuMOarpuyeckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIONUILIOWIH3aLus,
ruOpuau3anys). JAmuTenbHOCTh 3BOIOLUOHHBIX POILIECCOB.

Mexanu3mbl GOpMUPOBaHHUS OUOJIOTHYECKOTO pazHOOOpasusl.

Poub 3BOIMIOIIMOHHON OMOJIOTHMHU B pa3pabOTKe HAyYHBIX METOJOB COXPaHEHHUs OMOpPa3HOOOpPa3Hsl.
MuKpO3BOMIOLNS U KOIBOJIOIHMS apa3sUuTOB U UX X035eB. MexaHu3Mbl (OPMHUPOBAHUS YCTOWYMBOCTH K
aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

IToptpersr: C. C. YUerBepukos, . Maiip.

TaOnuie! u cxembl: «MyTalMOHHAsE U3MEHUYUBOCTEY, «[lomynsanuonnas cTpykrypa Buaa», «Cxema
MIPOSIBJICHHsI 3aKoHa Xapau—BaiinOepray, «JIBHKyIINE CHIIBI dBOJIOMHANY», «DKOJOTHUCCKAS H3OJISIINS
TTOMYJISAIIAN CeBaHCKOU (openmy», «I eorpadnueckas H30IAINS TUCTBEHHUIIE CHOUPCKON 1 JTMCTBEHHHUIIBI



naypckoi», «llomysslMOHHBIE BOJIHBI UWCJIEHHOCTH XHUIIHUKOB U XepTB», «Cxema neicTBus
€CTECTBEHHOro 0TOopa», «®Popmbl OOpbOBI 3a cymecTBoBaHHME», «VHOYCTpHAIBHBIA MEIaHU3M»,
«Kusble uckomnaemsle», «IIoKpoBUTEILCTBEHHAs OKpacka *XHBOTHBIX», «llpegympeknaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckue  amantauum», «lIpucmocobieHHOCTs  OpraHM3MoB o€
OTHOCUTENBHOCThY, «Kpurepuu Buna», «Bunbl-nBoiiHukm», «CTpyKTypa BHIa B mpupoae», «CrocoOsl
BHIOOOpa3oBaHus», «leorpaduyueckoe BHIOOOpa3oBaHWE TPEX BHUAOB JIAHIBIIMICH», «DKOJIOTHIECKOE
BUI000pa30BaHue BUIOB CHHUI, «llonumnonnsl pactenuity, «KamycTHo-peedHbIi THOPUI.

O6opynoBanue: Tepbapuy pacTeHWH, KOJUIGKIIMA HACeKOMBIX, dydela MTHI[ u 3Beped C
IpUMepaMH Pa3IM4YHbIX MPHUCIIOCOOICHUH, Yyyena NTHLl U 3Bepel pa3HbIX BHIOB, repOapuy pacTeHUH
ONMU3KKX BUAOB, 00Pa30BaBIINXCS PA3TUYHBIMHU CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsIBIcHHE H3MEHYMBOCTH Y OCOOEH OTHOTO BHIIAY.

JlabopatopHass  padora  «lIpucrmocobnmeHuss  OpraHW3MOB W WX  OTHOCHUTEILHAs
LIeJIECO00PA3HOCTbY.

JlaGopaTopHasi padora «CpaBHEeHHE BUIOB 110 MOPHOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJibTaThl

Metoapl wu3ydeHus MakposBomoouud. IlaseoHTonornyeckne METOObl H3YUYEHUS 3BOJIIOLIUU.
[TepexonHbie GOpPMBI U PUIOTCHETHUECKHIE PAIbI OPTAaHU3MOB.

Bbuoreorpaduueckue meronpl u3ydeHus s3omound. CpaBHeHue ¢uiopsl U (QayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduueckue obmacti 3emi. BUABI-SHIEMUKH U PETUKTHL.

OMOpHOJIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKAE METOABl H3YyYEHHS  DBOJIIOLIUHU.
I'eHeTudeckne MeXaHU3MBl D3BOJIOLMM OHTOT€HE3a W TOSBJICHHUA 3BOJIOIMOHHBIX  HOBILIECTB.
'oMonorn4Hple W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MBL. MOJEKyISIpHO-
TeHeTHYeCKHe, OMOXUMHYECKHE U MaTEMAaTUIECKUE METO/Ibl U3YUEHHSI SBOMOUH. [ OMOJIOTHYHBIE TEHBI.
CoBpeMeHHbIE METOJIbI TOCTPOCHUS (PUIOTEHETHYECKUX JEPEBBEB.

XPpOMOCOMHBIE MyTaLlUU U 3BOJIFOLIUSI TCHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBWia) 3BOMOUWHU. [lpunyun cmewsvi @ynxyuii. HeobpatnmocTsb
3BOJIIOLIMY. AJlanTUBHAs paananusi. HepaBHOMEPHOCTh TEMITOB 3BOJTIOIHH.

JdeMoHcTpanuu

IToptpetsi: K. M. bap, A. O. Kosanesckuii, . Mroiep, 3. ['ekkens.

Tabnuiel u cxeMbl: «DUITOTEHETUYECKUHN P TIOUIAJI», «APXEONITEPUKCY, «3BEPO3YObIe SIIepPhD»,
«Creronedans», «Puanopute», «CeMeHHbIE MANOPOTHUKMWY», «buoreorpaduyeckue 30HBI 3eMITH»,
«peitdp xoHTHHEHTOB», «PenukThl», «HauanpHble cTagun 3MOPHOHAIBHOTO Pa3BUTHS IO3BOHOYHBIX
JKUBOTHBIX», «]'OMOJIOTHYHBIE M aHAJIOTHYHBIE OPraHbl», «PyIUMEHTB, «ATaBU3MBL), «XPOMOCOMHBIE
HaOOpBI 4YeJoBeKa M IIMMIIaH3e», «[J1aBHbIE HampaBlieHHS 3BOJIONHNY, «OOIMe 3aKOHOMEPHOCTH
SBOJIIOLIMI.

ObopynoBaHue: KOJJIEKLHUH, repOapuy, MYISDKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PyJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIMH HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue H pa3BUTHE KU3HU HA 3emJie

Hayunble rumore3sl NpoUCXOXKICHUS KU3HU Ha 3emie. AOHoreHe3 W maHcnepmus. JloHaydHble
MIPEJICTABICHUS O 3apPOXKJIEHUH KU3HU (KpearoHu3M). I nmore3a MoCTOSIHHOTO caMO03apOoXKIEHUS KU3HU
n e€ omnposepxkenue onbitamMu @. Pemgm, JI. Crnammanmanwm, JI. Ilactepa. IlponcxoxneHue >KH3HH U
acTpoOHOIIOTHsl.

OcHOBHBIE 3Talbl HEOpraHW4eckoid sBomonuu. llmaHerapnas (reonoruveckas) 3BOJIOLUSL.
Xumuueckasi 3BONONUs. AOUOTEHHBIM CHHTE3 OPraHUYecKUX BellecTB u3 Heopranumdeckux. Ombir C.
Mwnepa u I'. FOpu. O0pa3zoBanue nonmumepoB n3 MmonomepoB. Koauepsartnast runotesa A. M. Onapuna,
TUIoTe3a nepBu4Horo Oynbona J[x. XonaeiHa, reneTndeckas runoresa I'. Mémnepa. Pudosumsi (T. Yek)
u runoresa «vupa PHK» V. I'nnGepra. @opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MMPOTOKIETKH.

Wcropus 3emnn u MeToas! e€ uzyueHus. Vickonaemple opraHiHYecKrue OCTaTKH. | €0XpOHOJIOTHS U
e€ metoapl. OTHOCUTENBHAA M aOCONIOTHAS T€OXPOHOJNOTH. | eoXpoHoIOrHYecKas IIKana: 30HbI, 3PH,
MIEPHUO/BI, SMOXH.

HavanpHeie Tambl opraHngeckoi 3pomonud. [logBieHne n 3BOIOUS MEPBHIX KIETOK. DBOIONHS
MeTabonau3Ma. BosHHKHOBeHHE TEpBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJjlor
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIHuThL. [IpOKapHOTHI M DYKapHUOTHI.



IIpoucxoxmenne dykapuoT (CHMOMOreHe3). DBONIOIMOHHOE IPOWCXOKICHUE BHPYCOB.
IIpoucxoxneHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYII MHOTIOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIONMK BbICIINX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactennii Ha cymry. [losiBIleHHE CIIOPOBBIX pacTeHHWH W 3aBOeBaHHWE UMM cylid. CeMEeHHbBIE PaCTECHHS.
TIpoucxoxaeHue 1BETKOBBIX pacTeHUH.

OcCHOBHBIE 3Tanbl 3BOJIOLUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl KHBOTHBIX. BeHzackas
¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX TUTIOB. [lepBbIie XOp10BbIe )KUBOTHBIE. JKHU3HD B
BoZe. OBOJIONMA TO3BOHOYHBIX. [Ipomcxokmenne amduomii u pentwmid. [IpoucxoxneHme
MIeKonHTaromux W nrul. [lpuHmmn kiroueBoro apomopdosza. OcBoeHHe OECHO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMHU CYIIIH.

PazButre km3HHM Ha 3emiie 1O 3paM W IIEPHOJAM: apXei, MPOTEpO30H, Male030i, MEe3030H,
KaifHO30#. OOmIas XapakKTepuCTHKa KiIMMaTa W TeOJOrMyYecKux ImporeccoB. llosBieHue W pacuBeT
XapaKTepHBIX OPTaHU3MOB. YTIe00pa3oBaHUe: €ro YCIOBHS M BIMSIHUE Ha Ta30BBIH cOCTaB aTMOC(hEpHI.

MaccoBble BRIMUPaHUS — 3KOJOTHUECKHE KPU3UCHI Mpouuioro. [IpuunHbI U CIeaCTBUS MAaCCOBBIX
BbIMupaHuil. CoBpeMEHHBIH OKOJIOTHYECKUil KpH3UC, ero ocobenHoctu. [Ipobiema coxpaHeHUs
OoropazHooOpasust Ha 3emiie.

CoBpeMeHHasi CHCTeMa OpTraHW4Yeckoro wmupa. llpuwHIumBI Ki1accuUKamuu OpPraHu3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: @. Pemam, JI. Cnamnanunanu, JI. Ilacrep, M. U. Meunukos, A. W. Onapun, J[x.
Xonpeitn, I'. Ménnep, C. Muep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita . Penm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIO
caMo3apoXKIeHH KU3HNY, «CxeMma omnbita C. Munnepa, I'. FOpu», « 3Tansl HeopraHU4eCcKo# 3BOTIOIIIY,
«l"eoxpoHonorudeckas mkana», «HauanpHble dTambl OpraHUYEcKOil »BoIoIUNy, «CxemMa o0pa3oBaHUs
SYKApUOT MyTEM cUMOMOTeHe3a», «CrucTreMa >XUBOW TpUpoasl», «CTpoeHne BHpyca», «ApoMopdo3bl
pactenuii», «Puanodure», «OIHOKIETOYHBIC BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH», «MXH»,
«[Tarmopotaukm», «l'onocemeHHsle pacTeHHs», «OpraHbl HBETKOBBIX pacTeHMiD», «Cxema pa3BUTHS
JKUBOTHOTO MHUPa», «ApoMopdosbl kuBOTHBIX», «lIpocreiimmey», «Kumeunononoctaeie», «llmockue
uyepBu»,  «YUaenucroHorue»,  «PbeiOb»,  «3emHOBOAHBIE»,  «lIpecMmbikaromuecs»,  «lITHIbIY,
«Mutekonuraromue», «Pa3Butue *u3HU B apXeHUCKOU ape», «Pa3BUTHE JKHU3HU B IIPOTEPO3OMCKON 3pey,
«Pa3BuTHE XU3HU B MaJCO30MCKOM 3pey», «Pa3BUTHE KM3HU B ME3030MCKOU 3pe», «Pa3BuTHEe KU3HU B
KailHO30McKo 3pe», «COBpEMEHHAsI CHCTEMa OPraHUYECKOr0 MUPay.

O0opynoBanue: repbapuy pacTeHHH Pa3IMYHBIX OT/AEIOB, KOJUICKIIMM HACEKOMBIX, BIIaYKHBIC
npenaparbl XUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, 4YydYella NTUL M 3BEpeH, KOJJICKUUU OKAMEHEIOCTEW, MOJIE3HBIX MCKOMAEMbIX, MYJIDKH
OpraHMYECKUX OCTaTKOB OPraHU3MOB.

BupryanbHas ga6opatopnas padora «MozenupoBanue onsiToB Musuepa—tOpu no uzydeHuro
a0MOTeHHOTO CHHTE3a OPTaHUYeCKUX COSAMHEHUH B IIEPBUYHON aTMocdepey.

JlabopaTopHas padora «/3yueHue 1 OnrcaHne NCKOMIaeMbIX OCTATKOB JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «/I3yueHre 0COOEHHOCTEH CTPOSHHS PACTEHNUN Pa3HBIX OTIEIOBY.

IIpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpoucxoskneHue 4yejioBeKa — aHTPONOTeHe3

Paznens! 1 3amaun aHTpONoJIOTHH. MeTO Bl aHTPOIIOJIOTHH.

CraHOBIIEHHME TIPEJCTABICHUH O MPOUCXOXKACHUU UeIOBEeKa. PelurnosHele BO33pEHUS.
CoBpeMEHHbIE HayUHbIE TEOPHH.

CxoncTBO HenoBeKa ¢ JKMBOTHBIMH. CHCTEMaTHYecKOe TOJOXEeHHe uenoBeka. CBHIETENbCTBA
CXOZICTBA YEJIOBEKA C JKMUBOTHBIMH: CPaBHUTEIbHO-MOP(]OIOTHUIECcKre, IMOpPHOIOTHYECKHE, (PU3UO0ITIOTO-
Onoxummuueckue, nosefeHdeckne. OTIMYUS YENOBEKa OT JKMBOTHBIX. [IpAMOXOXKIEHHE M KOMILIEKC
CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOIOBHOTO MO3Ta M BTOPOH CUTHAIBHOM CHCTEMBI.

Jewkymie cuibl ((hakTopbl) aHTpoNoreHesa: Ouojormyeckue, coruainbHblie. COOTHOIIEHUE
OMOJIOTMYECKUX U COLMANBHBIX (DAaKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJuWU aHTpororeHe3a. PaHHue 4YenoBekooOpa3Hble 00€3bsiHBI (MPOKOHCYIIBI) H
paHHUE TIOHTHIBI — OOIIHE MPEAKH YEI0BEKOOOPA3HBIX 00€3bsH U JIFOACH. ABCTPAIONUTEKHA — JBYHOTHE
npeaku Jrojen. YenoBek yMenblil, MepBble M3TOTOBICHUS OpYIUd Tpyaa. YenoBeK MpSIMOXOAAIIUN U



MEPBBIA  BBIXOJ JtoJcH 3a mpeneiasl Adpuku. YemoBek reimenbOeprckuii — OOLIME  MpemoK
HEAaHJEPTAIBCKOIO YEJOBEKAa M 4YeJlOBEeKa pa3yMHOro. YenoBeK HeaHAECPTAIbCKUA Kak BHUJA JIIOAEH
XOJIOMHOTO KiauMaTa. YenoBeK pa3syMHBIH COBPEMEHHOIO THIIA, JIEHUCOBCKHI 4YeNOBEK, OCBOECHME
KOHTHHEHTOB 3a npeaeiamMu Adpuxu. [laneoreneTrka u najseoreHOMHKa.

OBOJNIONMSI  COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIH OTOOp B TOMyISNUAX YeIOBEKa.
MytannonHbIH Tiporiecc u noauMopdusm. [lomynsaimonaeie BomHBL, apetid reHoB, MUTpanus U «d3PpQexT
OCHOBATEJIS» B MOMYJISILUSIX COBPEMEHHOI'O YEIOBEKA.

YenoBeueckue packl. [loHaTHe o pace. bombimue pacel: eBporneonaHas (eBpa3uiickas), aBCTpajo-
HerpouHas (PKBaTOpHaidbHas), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKas). Bpemst u myTH pacceneHus
yeqmoBeka Mo IuiaHeTe. EauHCTBO dyenmoBeueckux pac. HayuHas HeECOCTOATENBHOCTh pacu3Ma.
[Tprucnoco6yieHHOCTh YeJoBeKa K pa3HBIM YCIOBHUSM OKpYKalolied cpensl. BnusHue reorpaduyeckoit
cpennl U npetida TeHOB Ha MOP(OTIOTHIO U (DU3UOJIOTHIO YEIOBEKa.

MexaucuumiIuHapHble METOABI B (U3HYecKON (OMONOTHYECKOi) aHTPOIIOIOTHH. DBONIOLUOHHAS
AHTPOMOJIOTHS. U TaJC€O0aHTPOMOJIOTHS YEJIOBEYECKUX TMOMyJsuid. buoconuanbHble HUccleA0BaHUA
TIPUPOJIEI YelloBeKa. MccemoBanne KOBOIIOIUN OHOIOTHIECKOTO M COITMAIFHOTO B YETIOBEKE.

JdeMoHcTpanuu

Iloprpersr: Y. Japsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuts! 1 cxembl: «MeTOoIBI aHTPOIONIOTHIY, «[ 0JIOBHOM MO3T YenoBekay, «HemoBekooOpa3Hbie
00e3bstHB, «CKeleT YeroBeKa W CKeNeT IMUMMaH3e», «PyanMeHTH M aTaBH3MBD), «/IBIOKYIIHE CHITBI
aHTPOIOreHe3a», «IBOJIOIMOHHOE JIPEBO YEIOBEKa», «ABCTpalIONUTEK», «HenoBek ymenslit», «Henoek
MPSAMOXOIIIHIDY, «JleHucoBckuit yenoBek» «Heanneptanbup», «KpomanboHiby, «lIpeaku uenoBexay,
«OTarrbl 3BONIOIAH YeTIOBeKay, «Packl uemoBekay.

OO6opynoBaHue: MyJSDKH OKaMEHEJIOCTeH, MpeMEeTOB MaTepHalbHON KyJIbTyphl TPEAKOB
4enoBeka, penponaykiuu (dororpaduu) KapTHH ¢ MHUQOJOTHUYSCKUMH U OUOJCHCKUMH CHOXKETaMu
MIPOUCXOXKICHUS YesioBeKka, Gororpaduu HaAXOMOK MCKOMAEMBIX OCTAaTKOB YEIIOBEKAa, CKENET YellOBEKa,
MOJIeJTh Yeperna 4elloBeKa W depera IIMMITaH3e, MOJIENh KUCTH YeJIOBeKa W KHUCTH IIMMIIaH3e, MOIEIH
TOpca MPEAKOB YEJIOBEKa.

JlagopaTopHas padora «l3yueHue OCOOCHHOCTEH CTPOCHMS CKelieTa YeJIOBEKa, CBSA3aHHBIX C
MPSIMOX 0K ICHUEM).

IIpakTHyeckast padota «lI3yueHne IKOJIOTHYECKUX aAaNTalli YEIOBEKay.

Tema 6. DxoJjiorussi — Hayka 0 B3aMMOOTHOLIEHHSIX OPraHU3MOB M HaJAOPTraHM3MEHHBIX
CHCTEM C OKpY:Kawulei cpeaoi

3apoxeHue 1 pa3BuTHE dKoJorud B Tpyaax A. ['ymOonbara, K. @. Pynwe, H. A. Cesepriosa, 3.
I'exkenst, A. Tencnu, B. H. CyxauéBa. Paznmensl u 3amaum skonoruu. CBsi3b 3KOJIOTUH C JAPYTHMH
HayKaMH.

Mertonet 3xornoruu. IlomeBple HaOmOAeHHMS. OKCHEPUMEHTHI B O3KOJOTHH: TIPUPOAHBIE U
naboparopHbie. MojenupoBaHiUe B OKOJOTHH. MOHHUTOPHHT OKpYXAIOIIEH Cpeabl: JIOKaIbHBIN,
PETHOHANILHBIN U TI100aJIbHBIM.

3HaueHNe SKONOTWYECKUX 3HAHHWN IS YeNOBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
cBsizel dyenoBedecTBa C Mpupoaod. DopMHUpOBaHHE HKOJOTHUECKON KYJIBTYPbl W 3KOJOTMYECKOU
TPaMOTHOCTH HaCEJIECHUSI.

JleMoHCcTpanun

Ioptpetsr: A. 'ymbomnbar, K. @. Pynbe, H. A. Ceepuios, O. ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabmumsr u cxembl: «Pasgensr skomorum», «Metoapl 3KoJorum», «CxemMa MOHWUTOPHHTA
OKpYKaroIleH cpeap».

JladopaTtopHas paGora «/3yueHue MEeTo10B SKOJIOTHUYECKUX UCCICAOBAHUID.

Tema 7. Oprann3msbl U cpea 00UTAHUA

Okonornveckue (aKTOpPbl W 3aKOHOMEPHOCTH WX JeictBus. Kiaccupukanus 3KOJIOTHYECKUX
¢dakTopoB: abuoTmyeckue, OHOTHYECKHE, aHTponoreHHsle. OOIMEe 3aKOHOMEPHOCTU JAEHCTBHA
skonoruueckux @akropos. [lpaBuno wmuammyma (K. Ilnpenrens, FO. JIuOux). TonepaHTHOCTS.
OBpUONOHTHBIE 1 CTEHOOMOHTHBIE OPTaHNU3MBI.

Abuotnyeckue ¢aktopsl. CBeT Kak 3KoJIOrMueckuil Qaxrop. JlefcTBHE pa3HBIX YYacTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTHYECKUE TPYNIBI PACTEHUH U KUBOTHBIX IO OTHOLIEHUIO K
ceety. CurHanpHas poiib cBeTa. DOTONEePHOIN3M.



TemnepaTypa Kkak odKojoruueckwii ¢akrtop. JlelicTBue TeMIeparypbl Ha OpPraHH3MBI.
[lolikunoTepMHble U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonornueckuii ¢akrop. Ilpucnocobnenns pacteHHH K MOJACPKAHUIO BOAHOTO
Oananca. Knaccudukanus pacteHuii o oTHomeHHIO K Boje. [IprucnocoOieHust >KkUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PEXHUMa.

Cpenpl oOWTaHMsS OpraHM3MOB: BOJAHAs, HAa3eMHO-BO3AYILHAs, IIOYBEHHAs, IIyOWHHAs
MOJOYBEHHAs!, BHyTpHOpraHn3MeHHas. Ou3nko-xuMudeckne 0cOOEHHOCTH Cpel 0OUTaHUsI OPTaHU3MOB.
[IpucnocoOneHust OpraHu3MOB K XKH3HU B Pa3HBIX Cpenax.

buonornueckue putMmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PUTMBI.
[Tprcnoco6IeHHOCTh OPTaHI3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBHIN JKHU3HU.

Kuznennsie popmel oprann3MoB. [loHsTre o sxu3HeHHOH (opme. KuzHeHHbIE POPMBI pACTCHUIA:
JepeBbsl, KyCTapHHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJNETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTEI, T€OOMOHTBI, a3poOrOHThL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

Buotnyeckue Qaxtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUN: KOHKYpPEHIHMS, XHUIIHHYECTBO,
cumOuo3 u ero ¢opmsl. Ilapasutusm, Koomepamus, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckne B3ammonmedcTBus (Tommdeckue, dopudeckue, ¢dadbpuieckne).
3HavyeHne OMOTUYECKUX B3aUMOJICHCTBHM ISl CYyLIECTBOBAHUS OPraHU3MOB B cpejie oOuTanus. [IpuHiun
KOHKYPEHTHOT'O UCKJIFOUEHHS.

JdeMoHcTpanuu

Tabmuiel U cxembl: «OKonoruueckue Gpakrops», «CBETOBOH CIEKTP», «IKOJIOTHYECKHE TPYIIIBI
JKUBOTHBIX 110 OTHOUIEHHIO K CBETY», «TemToKpoBHBIE >KMBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIEY,
«PU3NOIOTHYECKUe aJaNTalud >KUBOTHBIX», «Cpempl oOMTaHHS OpraHu3MoBy», «buomormueckue
puTMBI», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« OKu3HeHHBIE (OPMBI KHBOTHBIX», «IKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jieca», «JKOCHUCTeMa XBOWHOro isecay, «llemn mnuranHus», «XHUITHUYECTBOY,
«ITapazutuzm», «KoHkypennus», «Cumonosy, «KoMmMmeHcanmsm.

Ob6opynoBanue: repOapuu pacTeHUH W KUBOTHBIX, HPUCIIOCOOJNCHHBIX K BJIMSHHUIO Pa3IHYHBIX
JKOJIOTHYECKUX (haKTOPOB, repOapuy CBETONIOOMBBIX, TEHEIIOOUBBIX M TCHEBBIHOCIHMBBIX PACTCHHM,
CBETONIIOOMBBIE, TEHETIOOWBBIE M TEHEBBHIHOCIWBBIE KOMHATHBIE PACTEHHs, repOapur W KOJUICKIIUH
TEIUIONOOMBBIX, 3UMOCTOMKMX, MOPO30YyCTOWYMBBIX pAacTEHHH, uydena NTHL M 3Bepei, repOapuu
pacTeHuid, OTHOCSIIMXCS K TUrpoduTaM, kcepoduram, mezodruram, KOMHATHBIE pAaCTEHHS JAHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpeax, repOdapuy M KOJUJIEKIMH PACTCHUN W KHBOTHBIX,
o0ajjaoMXx YepTaMy NPHCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSAM YCIOBHMH KH3HH, repOapuu M
KOJUUICKIIMM PACTEHUH U )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYAaCTBYIOIINX
B Pa3IUYHBIX OMOTUYECKUX B3aUMOIEHCTBUSIX.

JlaGopaTopHas padoTa «BrIsBiIeHHE TPHUCTIOCOOIEHHA OPTaHU3MOB K BIUSHHUIO CBETaY.

JlaGopaTopHas padoTa «BrIsBIeHHE IPUCTTOCOOIEHH OPTaHI3MOB K BIUSTHUIO TEMITEPATYPhD».

JlaGopaTopHas padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUHN M3 Pa3HBIX MECT OOUTAHUSIY.

Tema 8. Jko0rust BUA0B U NOMYJISIIUI

OKOJIOTHYECKHE XapaKTepUCTUKH mnomyiasiuuu. llomymanus kak Ouomornmveckas cucrema. Poib
HEOJTHOPOJTHOCTH Cpelibl, (PU3MUECKUX OaphbepoB U 0COOEHHOCTEH OMONOrMH BHUIOB B (hOPMHUPOBAHUU
MPOCTPAHCTBEHHONW CTPYKTYpbl momyisiiwii. OCHOBHBIE IOKa3aTeNyd TMOIMYJISAUN: YHUCIEHHOCTb,
IUIOTHOCTh, BO3pacTHas M MOJIOBAasl CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTrpaLusl.

DKoJorugeckas CTpykTypa nomyssiui. OneHka YUCIEHHOCTH TOMy IAui. JJnHamika nomyasiuu
u e€ peryssiuus. bBuoTuueckuii moreHIMan nomyasiuuu. MoaenupoBaHue JUHAMUKH onyisinun. Kpusble
pocTa YMCIEHHOCTH momyssiuuu. KpuBble BbDKMBaHUA. Perymsanusi 4MCICHHOCTH MOIMYJISLMNA: POJb
(baKTOpOB, 3aBHUCSIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJOrH4Yeckue crparerud BujoB (r- m K-
CTpaTervu).

[onsaTHe 06 3K0NOTMUecKOil HUlIe BuAa. Mecroobutanne. MHOroMepHasi MOJEIb 3KOJIOTHIEeCKOM
Huiu [Jx .M. Xatunncona. Pazmepsl sxosnornyeckoit Huiiu. IloTeHmanbHas U peajJu30BaHHas HUIIIU.

Bun xak cuctema nmomyssiuid. Apeansl BUIOB. BUabl 1 uX ®KU3HEHHBIE CTPATETHH. DKOJIOTHIECKHE
SKBUBAJICHTBI.

3aKOHOMEPHOCTH IOBEACHUS M MUTpalUil >KMBOTHBIX. bHONOrnueckue MHBa3sUM 4Yy>KEPOJHBIX
BUJIOB.

JdemoHcTpanuu



TToptpet: Tx. . XaT4uHCOH.

Tabmumel 1 cxembl: «JKOJOTHYECKHE XapaKTEepPUCTHUKU momyisimum», «lIpocTtpancTBenHas
CTpYKTypa momynsiuun», «Bo3pacTHple mupamuasl momynsinum», «CKOPOCTh 3acelieHHs TMOBEPXHOCTH
3eMiIH pa3NTUUHBIMU OpraHu3Mammy», «Mogeins skonorndeckoit Humm [x. Y. XatunHcoHay.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIINN )KHBOTHBIX.

JladopaTtopHas pa6ora «IIprcrmocoOaeHus CeMSH PAaCTCHUN K PACCETICHHIO.

Tema 9. JkoJi0orust c00061IeCTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBa oprann3MoB. buorieHo3 u ero cTpykTypa. CBsI3u MEXKIy OpraHn3MaMy B OHOIIEHO3E.

Oxocuctema kak oTkpeiTas cucreMa (A. k. Tencnn). OyHKIMOHANBEHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: MTPOAYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue e U CeTH.
AbuoTtnyeckue 6J10ku SKocucTeM. [104BBI 1 Wbl B 3KOcUcTeMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TOKa3aTeNN 3KOCHCTeMbl. broMacca U mpoayKiusa. DKOJOTHYECKHE MUPAMUABI YHCE,
OroMacChl U SHEPTHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIileccud. IlepBryHbIe M BTOPUYHBIE CYKIIECCHU M MX MPUYUHBL
AHTpOIIOTEHHBIE BO3JIEHCTBUS Ha cykueccud. KimmakcHoe coobmiectBo. bropaznoobpasue u monHoTa
KpPYTrOBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIIECTB.

IIpuponHble SKOCHUCTEMBI. JKocucmemvl 03€p U pex. IKocucmemvl MoOpeli U OKeaHos.
Dxocucmemuvt myHOp, 1€cos, Cmeneti, nycmuiib.

AHTpOnoreHHbIe 3KocUCcTeMBI. ArposkocucrteMa. ArponeHo3. Pa3nuuns Mexay aHTpONIOT€HHBIMU
Y IPUPOITHBIMHU 3KOCUCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. [opoxackas ¢uopa u ¢ayHa.
CuHaHTponM3anusi TOpoAcKoi QayHbl. bromorndeckoe n X03IHCTBEHHOE 3HAYEHHE arpodKOCHCTEM H
ypOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBHUI OPraHU3MOB B 3KOcHCTeMax. Posib
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuowesvlx 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc »BHepruM M BEUIECTB MEXKJIY CMEXKHBIMU JKOCHUCTEMaMH. YCTOHYMBOCTh OpPraHU3MOB,
TMIOITYJIAIIMN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX M AHTPOTIOTCHHBIX BO3JCHCTBUH.

Mexanuzmuvl 8030elicmaus 3a2psi3HeHUl PA3HBIX THUNOE HA CYOOP2AHUSMEHHOM, OP2AHUZMEHHOM,
HONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOAOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeusi. MeToIoNOTHsI MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX 3KOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencnu.

Tabmumer u cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa IIWPOKOIMCTBEHHOTO JIecay,
«2JKocucTeMa XBOHHOTO Jieca», «DyHKIIMOHAIIEHBIE TPYIIBI OPraHU3MOB B dKOCHCTeMe», «KpyroBopoT
BEIIECTB B dKocHucTeme», «llemn muranus (macrOWIHAs, AETPUTHAS)», «IKOIOTHYECKAs MUpaMHIa
qrcen», «IKoJIorndeckas mupaMuaa OnoMaccel», « DKoJoruueckas mupaMuia dHeprum», «O0pa3zoBaHue
oomnoray», «llepBuuHas cyxkneccus», «BoccTaHOBIEHHE Jieca IMOCIE TMOXapay, «IKOCHCTEMa 03epay,
«ArporieH03», «KpyroBopoT BeliecTB 1 IOTOK SHEPTUH B arpolieHo3e», «[Ipumepsr ypboskocrcTemM».

O6opymoBanue: Tepbapun pacTCHUH, KOJJICKIINA HACEKOMBIX, Uydeia NTHUIl U 3Bepel, repoapuu
KYJIBTYPHBIX M JUKOPACTYIINX PACTEHU, aKBAPHYM KaK MOJIENb SKOCUCTEMBI.

IpakTnyeckas padora «/3yueHne U onrcaHue ypoo3KOCUCTEMBD).

JladopaTtopHas padota «/3yueHue pazHooOpa3us MEJIKUX TTOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

Ikekypensi «OKCKypcus B TUOMYHBIN OuoreoueHo3 (B IyOpaBy, OepesHSIK, €JbHUK, Ha
CYyXOIOIBHBIN WM TOMMEHHBIHN JIYT, 03€p0, 00JIOTO).

IKCKypcHus « DKCKYPCHsSI B arpO3KOCHUCTEMY (Ha MOJIE MITH B TETUTMYHOE XO3SCTBO)».

Tema 10. Buocgepa — rinodanpHasi IKOCHCTEMA

buocdepa — obmiermanerapras 060109ka 3eMid, TA€ CYMIECTBYET WM CYIIECTBOBAJia >KU3Hb.
Pazsutre npencraeienuii o ouochepe B Tpynax 3. 3iocca. Yuenue B. U. Bepuaackoro o ouochepe.
Obnactu Ouocgeps! u e€ coctas. JKupoe BemecTBO 6rocheps! u ero GyHKUUH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdeppl. OcobeHHOCcTH OHochepsl Kak TI00aTbHON
9KocHcTeMbl. JluHaMudeckoe paBHOBecwe B Onoctepe. KpyroBopoThl BeliecTB U OHOTCOXMMUYECKUE
UKJIBL (Yriepozaa, a3oTa). PUTMUYHOCTS siBlIeHU# B OHocdepe.



3onansHOCTE OHMocheprl. [lorstue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIpa, XBOWHBIC Jieca,
CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE JI€Ca, CTEIH, CABAHHBI, IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPBSI.
Knumat, pacTUTENbHBINH U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa W (QYHKLIMS JKHBBIX CHCTEM, OIIEHKAa HX PECYpCHOTO MOTEeHIHada M OHOC(epHBIX
(G yHKITHIA.

JdemoHcTpanuu

Ioptpetsi: B. . Bepnaackuii, 9. 3rocc.

Tabmuts! 1 cxemsr: «l'eocheprr 3emmn», «Kpyrosopot azora B mpupoze», «Kpyrosopor yriepoaa
B npupoze», «Kpyrosopot kucinopoaa B mpupoze», «Kpyropopot Boas! B npupoze», «OCHOBHbIE OHOMBI
cymm», «Knnmatumueckne mosca  3emnw», «TyHapa»,  «Taifray, «CmemaHHBIH  Jecy,
«1lInpoxonucTBeHHbIH Jecy, «Crenby», «CaBaHHa», «IlycTeiHsgy, « Tponnueckuii necy.

O6opynoBaHue: repbapiu pacTeHUH pa3HbIX OMOMOB, KOJUIEKITNHN KHBOTHBIX.

Tema 11. UenoBek u okpyzaiomas cpeaa

DKoNorn4ecKknue KpU3MChl M MX MpUYMHBL. BoszzaedicTBue uenoBeka Ha Ouocdepy. 3arpszHeHne
BO3IYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpefpl. OXpaHa BOJHBIX PECYPCOB.
Pazpymenue nouBsl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue Kiaumara.

AHTpONOTeHHOE BO3JIEHCTBHE Ha PACTUTENBHBIM M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE NPHHLUIBI OXpaHbl Npuponsl. Kpacuele kHuru. Ocobo oxpaHsemble
npupousie Teppuropun (OOIIT). Boranmueckue caapl 1 300I0THUECKUE TTAPKH.

OcHOBHBIE IIPUHIUAIIBI yCTOI‘/'I‘II/IBOI‘O Pa3BUTUA UYCJIOBEYCCTBA W IMPUPOABI. PaHI/IOHaJH)HOC
MPUPOIOTIONB30BaHAE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasms 3emin. OOIIMEe 3aKOHOMEPHOCTH
JI00AJIBHBIX 9KOJIOTUYECKUX KpHU3HCOB. OCOOCHHOCTHM COBPEMEHHOTO KpU3UCAa M €ro BEpOSITHHIC
MOCIIEACTBUS.

Pa3BuTre METOJOB MOHHMTOpPHHIA pPa3BUTHS OMACHBIX TEXHOIEHHBIX mporeccoB. Cucmemmvie
uccnedosanus nepexoda K pecypcocbepezaroweli U KOHKypeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoobpasue u buopecypcul. Hayuonanvnvie ungopmayuonnsie cucmemsl, obecneuugaroujue 00Cmyn K
uHopmayuy o cOCMoAHUI0 OMOENbHbBIX 61008 U IKocucmem. OCHOBbL IKOpeadbUIUMayuu IKOCUCeM U
cnoco606 60pbbbL ¢ buonogpedxcoenuamu. Pekoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «3arps3HeHne aTMocdepb», «3arps3HeHue ruapochepbl», «3arps3HeHHe
nouBs», «llapHukoBerii 3hdexT», «Ocobo oxpaHseMble TNPUPOIHBIE TeppuUTOopum», «Mojaenu
YIPaBISIEMOI0 MUPAY.

ObopynoBanue: Qortorpaguu OXpaHsSeMbIX pacTeHWH u XKHUBOTHbIX KpacHol knuru Poccuiickoit
®enepanuu, KpacHoil KHUTH pernoHa.



IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOrpaMM
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANPEeIMETHBIE H IPEAMETHEIE.

B crpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHHS IIPOrpaMMbl 110 OHOJOTMU BBIJCIICHBI
CIIETyIOIE COCTAaBIISIONINE: OCO3HAHME OOYYArOIIMMHUCS POCCHHCKOW TPaKJAaHCKOW HIEHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENENICHUIO, HAluuue MOmueayuu X
00y4YeHHIO OWONIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHHX YOEKIEHWH JIMYHOCTH Ha OCHOBE
KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAJULMN Pa3BUTHA OMOJIIOTMYECKOrO 3HAHMSA, 20MOGHOCHbL U
cnocobnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [ESATEIBHOCTH ILIEHHOCTHO-CMBICTIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTUYEeCKOr0 00pa3oBaHHSA, HAIuUYUe HPABOCOZHANUS
9KOJIOTHYECKOH KYNbTYpPBl, CHOCOOHOCHU CMABUMb LT U CTPOUTD >KU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE pe3yabTAaThl OCBOCHHSI IPOTPaMMBbI 10 OMOJIOTHH JOCTUTAIOTCSA B €IWHCTBE YUeOHOM
M BOCHUTATEIbHONW  JEATENBHOCTH B  COOTBETCTBUM C  TPAJULMOHHBIMH  POCCHUHCKUMHU
COLIMOKYJIETYPHBIMH, HCTOPHUYECKIMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, IPUHSATHIMHU B O0IIECTBE
NpaBWIaMH W HOPMaMH{ IOBEIEHHS M CHOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHUS, CAMOBOCHHUTAHUS U
CaMOpPa3BUTHS, Pa3BUTHS BHYTPEHHEH TNO3WIMH JIMYHOCTH, MATPUOTH3Ma M YBAXKEHUS K 3aKOHY H
MPaBOMOPSAKY, YEIOBEKY Tpy/Ja H CTaplieMy OKOJICHHIO, B3AUMHOTO YBKEHHsI, 0EPEKHOTO OTHOIICHHSI
K KyJIbTYpHOMY HACJIEOUI0O U TPaJHULMUsIM MHOTOHalMOHanbHOro Hapoja Poccuiickoii ®denepanum,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS Yy4eOHOro mpeaMeTa «bHOIOTHS» JOIKHBI OTpaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUarOIINXCsl PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAlMi, TIO3UTHUBHBIX  BHYTPCHHUX  YOEXKICHHH,
COOTBETCTBYIOIIMX TPAAUIUOHHBIM LEHHOCTAM POCCHICKOTO OOIIECTBa, PACIIUPEHHE >KU3HEHHOTO
ONbITA U OMbITa JESATENFHOCTH B MPOILECCE pealu3allid OCHOBHBIX HaIlpaBlIE€HUIl BOCHHUTATEIHHON
JESITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaKIaHCcKOro BOCUTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKOW MO3WIMH OOYYAIOMIErocsl KaK aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIILHOCTH TPH CO3/JaHUH YYEOHBIX IIPOEKTOB,
peleHny y4eOHbIX U T03HABATENbHBIX 3a71a4, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpENENATh COOCTBEHHYIO MO3MLMIO 10 OTHOIICHHIO K SBJICHUSM COBPEMEHHOM
SKM3HA U OOBSICHATE €€,

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOIAMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHUCTBHS
Jro/iel ¢ pa3HbIMU YOKACHUSIMHU, KYJIbTYPHBIMH LEHHOCTSIMHU U COLMAIILHBIM ITOJIOKEHUEM;

TOTOBHOCTB K COTPYZHUYECTBY B IPOIIECCE COBMECTHOTO BBIITOIHEHUS yUeOHBIX, TO3HABATELHBIX
M HCCIEeNOBATENCKUX 3a]1a4, YBAXXUTEIHFHOTO OTHOIIEHUS K MHEHHUIO OIMOHEHTOB IPH OOCYXIACHHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOM ESITENbHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUHCKON IPaKJAHCKON WACHTUYHOCTH, NATPHOTH3MA, YBAKEHHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Niepes; PoinHON, ropocTH 3a CBOM Kpaill, cCBOIO PosinHy, CBOIl S3BIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIEe MHOTOHAITMOHAIBHOTO Hapoia Poccuy;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEAMI0O W TAaMITHUKAM MPHPOIBI, IAOCTIKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;

CIOCOOHOCTh OICHMBATh BKJIAJl POCCHMCKHAX YYEHBIX B CTAHOBJICHHE W PAa3BUTHE OWOIIOTHH,
TMOHUMAaHUsl 3HaYeHUs OWOJIOTHH B MO3HAHWUHM 3aKOHOB TPUPOJIBI, B KH3HH YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHas yoeskIEHHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3auure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIUTAHUS:



OCO3HaHME AYXOBHBIX [IEHHOCTENH POCCUICKOTO HApO/a;

c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHIECKOTO MTOBEICHUS;

CHOCOOHOCTh OLIGHUBATH CHTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTHPYSICH Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTONYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOWM DOAWTENSIM, CO3AHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHS LICHHOCTEH ceMelHOMN JKU3HU B COOTBETCTBHUHU C TPaIULMAMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHEe K MHUpY, BKIIOYas ACTETUKY OBITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE SMOLMOHAIBHOTO BO3/ICHCTBUS )KUBOW TIPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHWIO B Pa3HBIX BHJAX HMCKYCCTBa, CTPEMIIEHHE MPOSBIATH KadecTBa
TBOPYECKOHN THYHOCTH;

5) ¢uznyeckoro BocnuTaHMs, (POPMHUPOBAHUSA KYJIbTYPHl 310POBbSI U IMOLHOHAJILHOIO
O1aromoJsryuus:

MOHMMaHWE W pealn3anus 370pOBOro M 0e30macHOTro o0pas3a JXKW3HU (3I0pOBOE MHUTAHHE,
COONIIOJICHNE THTHeHWYECKUX TIPaBWJI M HOPM, COaJaHCUPOBAHHBIA PEXUM 3aHATHA W OTABIXA,
perymsapHas (pu3nueckas akKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MOHUMaHUE IICHHOCTH TPaBHJ WHIWBHYaTbHOTO U KOJUIEKTUBHOI'O OE30MAacHOTO IMOBEACHUS B
CUTYalUsX, YTPOKAIOIINX 37I0POBBIO M KU3HHU JIIOJIEH;

OCO3HAaHWE TIOCTENCTBUH W HENpPUATHUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS aJKOTOII,
HapKOTUKOB, KYpEHHUS);

6) TPY10BOI0 BOCIMTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HAaHWE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHBHOH [IEATENBHOCTH TEXHOJOTHYECKOW W CONHAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh MHULIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATE TAKYIO JESITEIBHOCTS;

UHTEpEC K pa3iu4yHblM  cdepaM mpodeccHOHANbHOW JEesITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaan30BbhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB M CTIOCOOHOCTB K 00pa30BaHUIO M CAMOOOPA30BaHUIO HA TIPOTSHKEHUH BCEH JKU3HM,

7) 3K0JOTHYEeCKOTO BOCTUTAHUSI:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK UCTOYHHKY KU3HH Ha 3eMJjie, OCHOBE
e€ CyIecTBOBaHUS;

TIOBBINICHHE YPOBHS KOJIOTHUECKOW KYJIbTYphI: MPUOOPETEHNE OMbITA IUIAHUPOBAHUS TOCTYIKOB
Y OLIEHKU UX BO3MOKHBIX TIOCIEICTBHUU [T OKPYKAFOIIEH CPEebl;

OCO3HaHUE TI00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM U ITyTel UX PelIeHIS;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpEeTaeMble NMpPU HM3yuYeHHH OWOJOrMU 3HAHUS W YMEHUS TpU
pelieHny TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOICHUE TPABHII
MOBEJICHUSI B TPUPOJIe, HANPABIICHHBIX HAa COXPAaHEHHUE PABHOBECHS] B SKOCHUCTEMax, OXpaHy BHUOB,
3KOCUCTEM, OUOChEpHI);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH H
NpeOoTBpPaIIaTh HX;

HaJIMYME Pa3BUTOTO SKOJIOTUYECKOTO MBIIIICHHUS, SKOJIOTUIECKON KYIbTYPbI, ObITA IEATCILHOCTH
9KOJIOTHYECKOH  HAlpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS HMH B  II03HABaTEJILHOH,
KOMMYHHMKAaTUBHOH M COLMAJbHOM NMPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEILHOCTH
9KOJIOTHYECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd U OOIIECTBEHHON NMPaKTHKH, OCHOBAHHOTO Ha JIMAJIOre KYJIBTYpP, CIIOCOOCTBYIONIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOJCHCTBUS MEXIY
JIFOAMU M IO3HAHUSI MUPA;

MOHMMaHue crenu(Uuky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
paIOHANBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHNH IIEJIOCTHOTO IPENCTABICHUS 00 OKpPY)KaIOIIEeM MHUpE



KaK O €IMHCTBE NPHUPOJIBI, YEIOBEKA M OOIIECTBA, B IO3HAHUH ITPUPOIHBIX 3aKOHOMEPHOCTEH U PeIeHUN
npoOJIeM COXPaHSHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JUIsi COBPEMECHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YPOBHS PAa3BUTUS MEOUIMHBI, CO3[JaHHE TEPCIEKTUBHBIX OMOTEXHONOTHUH, CHOCOOHBIX pelarh
pecypcHbIe TIPOOIEMBI PAa3BUTHS YEIIOBEYECTBA, MOMCKA MyTeH BBIXOJA M3 INIOOATBHBIX YKOJIOTHIECKHX
npobiieM ¥ o0ecrmedeHust Iepexona K YCTOWYMBOMY pa3sBHTHIO, PAlMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B TIONYYEHUHM OHOJIOTMUECKHX 3HAHMHA B IENAX IIOBBILCHHS OOIIEH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOyyaromuxcs, GopMupyeMoii Ipu U3y4eHHUH OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHHS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX, CTIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaIW3a M OOBSICHEHUWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXOISIINX B HEM HM3MEHEHH, yMEHHE JelaThb OOOCHOBAHHBIC 3aKIIOUYCHUS HAa OCHOBE HAyYHBIX
(aKTOB M UMEIOIINXCS AAHHBIX C LIEIbIO MOJTY4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOIB30BaTh OMONOTHYECKHE 3HAHHS ISl PEIIeHHs MpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAHME [IEHHOCTH HAayYHOH JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOCKTHYIO U
HCCIIEIOBATEIBCKYIO ISSITEIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HETPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
IMMOJIY4YCHHUIO HOBBIX 3HAHUH 1O 6I/IOJIOFI/II/I B COOTBCTCTBUU C ) KU3HCHHbBIMU HOTpe6HOCT$1MI/I.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yNbTaThl OCBOCHUS y4eOHOTO mpeamera «bromorusy BKIIOYAl0T: 3HAYMMbIC
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCSH  MEKIUCHHUIDIMHAPHBIE  (MEXIPEIMETHEIE)
oOIIeHayYHbIE MOHATHUS, OTPAKAIOIINE LETOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEHU(UKY METOIOB
TIO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (BEIECTBO, SHEPTHs, SBIEHUE, MPOIECC, CUCTEMA,
Hay4HbIH (haKT, MPHHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HccieqoBaHue, HaOoJieHue,
U3MEpEHHe, OSKCIEPUMEHT U Jpyrue); YyHHBEpcalbHble y4yeOHbIe JEHCTBHS (TIO3HABATENbHEIE,
KOMMYHHKAaTUBHBIE, PETYJISITUBHBIE), o0ecreunBatonye GopMupoBaHe (GyHKIMOHAILHONW TPAMOTHOCTH
U COIMAJbHOM KOMIIETCHIIMU OOYYaIOMIUXCS; CIHOCOOHOCTH OOYYaroIIUXCsl HMCHOJb30BaTh OCBOCHHEIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHble y4yeOHbIE JCWCTBHS B
MO3HABATENILHON M COLUATIBHOM MPAKTUKE.

B pesynbrate m3ydeHus OMOJIOTHH Ha YPOBHE CpEIHEro o0mero oOpa3oBaHus y 00y4aromerocs
OyxyTr cdopMHpOBaHBl IO3HABAaTEIbHbIC YHUBEPCAIbHBIC Y4eOHbIE IEHCTBHUs, KOMMYHHKAaTHBHBIC
YHHUBEpCalbHble Y4eOHbIE IEHCTBHUS, PETYJISATUBHBIC yYHUBEpCAJIbHBIE yueOHBIE NEHCTBUS, COBMECTHAs
JIeSITETBHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOrPaMMBI CpeJlHEro oOuiero oOpa3oBaHHS JOJKHBI
OTpakaTh:

OBiaieHHe yHUBePCATBLHBIMH Y4eOHBIMYU MO3HABATEILHBIMH AeCTBUAMU:

1) 6azoBble JOrHYecKUe AeiCTBHSA:

CaMOCTOSITETIbHO (POPMYITMPOBATEH M aKTyaIM3UPOBATh MIPOOIIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOrO MBIIUICHUS (aHaiu3a, CHUHTE3a,
cpaBHEHHs, Kiaccupukanmuy, o000IIeHNS), PACKPBIBATH CMBICT OMOJIOTHMYECKUX MOHATUN (BBIIENATH WX
XapaKTepHbIE IPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMHU HOHSITHIMN);

OTIPENIeNIATh LEeNU ACATENIbHOCTH, 3a/aBasi napaMeTpbl U KPUTEPUU UX TOCTHXKEHHSI, COOTHOCHUTD
PE3YIBTAThI IEATENLHOCTH C TOCTABICHHBIMHE EJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHSATHS JJIsl OOBSICHEHUST ()aKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTH JIOTWYECKHE PACCYXIEHHs (MHAYKTHBHBIC, NEIyKTHBHBIC, IO aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHBOPEYUS B pacCMaTpUBACMBIX SBICHUSX, (OpMYJIMpOBaTh BBIBOJBI U
3aKIIOYCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIE CpEICTBa ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBS3eH W
OTHOLICHHH B H3y4aeMbIX OHOJOTMYEeCKHX OO0BEKTaX, a TakkKe MPOTHBOPEYHH pPasHOrO poja,
BBISIBIICHHBIX B PA3IMYHBIX HH()OPMALIMOHHBIX HCTOYHHKAX;



pa3pabaTeiBaTh IIaH pEIICHHS NPOOJIEMBI ¢ YYETOM aHalM3a HMMEIOUIMXCS MaTepHalbHBIX H
HEeMaTepHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JICSTEIBHOCTD, OLEHUBATh COOTBETCTBUE PE3yJIbTATOB LIENSIM, OLICHUBATD
PHCKH TIOCIEICTBUH ESTEIbHOCTH;

KOOPAMHUPOBATh ¥  BBHINOJNHATH pabOTy B  YCIOBUSX pEAJbHOrO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPeaTUBHOE MBILIICHHE TIPU PEILICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeA0BaTEIbCKHE AeiCTBUSA:

BIIQJIeTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOW W TPOSKTHOW JEATENbHOCTH, HaBBIKAMU
paspenieHus mpobaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOMCKY METOJIOB PELICHUS
NPaKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHbIX METOJ0B TIO3HAHHUS;

UCIIONIb30BaTh  PA3MYHbIE BUABI JESATENFHOCTH IO TMONYYCHHWIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaliy, TPeoOpa3oBaHUI0 U IPUMEHEHHUIO B YUeOHBIX CHUTYalUsX, B TOM YHCJE MPH CO3AaHUH
yueOHBIX M COLMAIBLHBIX TPOCKTOB;

(GopMupoBaTh HAy4YHBIH TUI MBIIUICHHS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSMU M METOJJAMU;

CTaBHUTH M (OPMYITHPOBATH COOCTBEHHBIC 3a/]a4M B 00pa30BaTEILHON ACATEILHOCTH U YKU3HEHHBIX
CHUTYaIHsX;

BBISBIISATh NIPUYMHHO-CIICICTBEHHBIC CBS3M M aKTyaJM3UPOBATh 3aady, BBIABHIATh THIIOTE3Y €&
pellieHHs], HaXOJIUTh apryMEHTHl IJIsl JO0Ka3aTelbCTBa CBOMX YTBEPXKACHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHHU PELICHUS;

AQHAIM3UPOBATH IOJMYYECHHBIE B XOJE PEUICHUs 3aadd Pe3yJbTaThl, KPUTHUECKH OLCHHWBATh MX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH IIEJICHANIPABICHHBI IMOWCK TIEpEeHOCa CPEACTB M CHOCOOOB JEHCTBHSA B
po(heCcCHOHATBHYIO CPELyY;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENBHYIO M IPAKTUIECKYIO 00JIaCTH KU3HESSITEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

BBIZIBUTaTh HOBBIC WJIEH, NpeJiaraTb OPUIMHAJIbHBIC IMOJIXObl M PEIICHHs, CTABUTH MPOOJIEMBI U
3a71auu, JOMYCKAIOIINE aJbTePHATHBHEIC PEIICHNSI.

3) pabdota c undopmanmeii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHKAX MH(pOpPMANUH (TEKCTE y4eOHOTO MOcoOMsl, HaydHO-
HONYJIIPHOU JHTEepaType, OMOJIOTHUECKHUX CIOBapsAX W CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WntepHere), aHanm3upoBaTh MHGOPMALUIO PA3IMYHBIX BUAOB M (HOPM INPENCTABICHUS, KPUTHUECKH
OLICHMBATH €€ JIOCTOBEPHOCTh M HETIPOTHBOPEYHBOCTH;

(GopMyIHpOBaTh 3aMPOCHI U MPUMEHSATH PA3TMYHBIE METOIBI ITPU TIOMCKE U OTOOPE OMOTIOTUIECKON
uHpOpMAIUH, HEOOXOAMMOH JIJIsl BHITIOJHEHMSI YUeOHBIX 33134,

npuoOperaTh  OMBIT  WCHOJNB30BaHUS  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BHIOUPATh ONTHMAIbHYIO QOpPMY TpeACTaBICHHsT OMOIOTHYecKON HHPOpMaIH
(cxembl, TpaduKH, JHATPAMMBI, TAOJIUIBI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPeACTBa Mpu padore ¢ Onojornyeckoil HHGpopMaue:
NPUMEHATh XUMHUYECKHE, PU3NUECKIEe U MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, (opMyIbl, abOpeBHartypy,
HOMEHKJIATyPY, UCIOJI30BaTh U PE0OPa30BBIBATh 3HAKOBO-CUMBOIMUECKUE CPEACTBA HATIISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABaHUs M 3alIMTHl MHGOpPMaLWH, MHOOPMALMOHHONW 0E30MacHOCTH
JIMYHOCTH.

OgiaieHle YHHBEPCATLHBIMH KOMMYHUKATHBHBIMH JIeHCTBUAMU:

1) odmenne:

OCYILECTBIISITH KOMMYHHUKAIlMd BO BceX cepax KM3HH, aKTUBHO y4acTBOBATh B JUAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCYyXJaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHUTEIIFHO BBITTOJTHEHUS MpeiaraeMoi 3ajjaui, yYUThIBaTh WHTEPECHl H COTJIACOBAHHOCTH MO3MIINH
JPYTruX y4acTHUKOB AMAJIOra MU TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpelICTBa OOIICHHWS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
IPEANOCHUIOK BO3HUKHOBCHHS KOH(DIMKTHBIX CHUTyalWi, YMEThb CMST4aTh KOH()JIMKTBI M BECTH
HIEpETOBOPHI;



BJIAJICTh PA3IMYHBIMU CIOcOOaMH OOINEHHS W B3aWMOJICHCTBUS, TMOHUMATh HAMEPEHUsS JPYTHX
JOJIeH, TIPOSBIATh YBAXKHUTEIHHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH (opme popmynnpoBats
CBOU BO3PaKCHUSI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHUS C UCIIONb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) COBMECTHAasl 1esITeJIbHOCTD:

MMOHUMATh W UCIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ HHIUBUAYAIbHON PaOOTHI IPH PEIICHUH
Ouosornveckoi  MpoONeMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYMNIOBBIX  (OpM
B3aMMOICHCTBUS TIPY pelIeHny yueOHOH 3a1aum;

BEIOMpaTh TEMAaTHKy W METOABl COBMECTHBIX JIEHCTBHH ¢ yd4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)K10TO WIEHA KOJUIEKTHBA;

MIPUHMIMATH 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUSA MO €&
JOCTH)KEHHIO: COCTaBJIATh IUIAH JCUCTBHUM, paclpenesiarh pold C y4ETOM MHEHUN YYaCTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHON paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3pabOoTaHHBIM KPUTEPHUSIM;

npeajsaraTb HOBBIE MPOEKThl, OLECHUBATh HAECH C TO3ULIUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATETHMYECKOE IOBEICHUE B PA3JIMYHBIX CUTYAUUAX, MPOSBISATh
TBOPYECTBO ¥ BOOOpaKeHUE, OBITh HMHUIIMATHBHBIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1) camoopraHu3anus:

WCTIONB30BaTh OWOJIOTHYECKIE 3HAHWS JIJIS BHISIBICHUS MPOOJIEM W WX PEIICHUs B JKU3HEHHBIX U
y4eOHBIX CUTYallHAX;

BHIOMpaTh Ha OCHOBE OMOJIOTHUECKMX 3HAHHWH NENEeBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBHUAX M TMOCTYNKaX II0 OTHOIICHHIO K >KHUBOW MPUPOAE, CBOEMY 3J0POBBIO U 300POBBIO
OKPY’KaOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATENBHYIO ACATCIBHOCTD, BBISIBISATH MIPOOJIEMBI, CTABUTH U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOM JESITENBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENTLHO COCTaBIISITh IUIAH pEIIeHUS NpoOJaeMbl ¢ y4ETOM HMEIONINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANOYTEHHN;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacimpsTh paMKH Y4e0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeIaTh 0CO3HAHHBIN BBIOOP, apTYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMHUPOBAHHIO U MPOSIBIIEHUIO IMPOKON SPYAUILIMU B PA3HBIX 00JIACTAX 3HAHHIA,
MTOCTOSTHHO TIOBHIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbB.

2) CAMOKOHTPOJIb:

JlaBaTh OILIGHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHBBI B JI€ATENBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMM I[103HABATEILHOW pPEQUIEKCHMM KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHIA W
MBICITUTENIFHBIX TPOIECCOB, WX DPE3YyIbTaTOB W OCHOBAaHWH, WCHOIB30BaTh MPUEMBI peIeKCHH s
OLIEHKM CHUTYaIlH, BBIOOPa BEPHOTO PELICHHUS;

YMETH OIIEHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3yIbTATOB AEITEIHHOCTH;

3) npuHsTHE Ce0N U IPYTHX:

NPUHUMATE ce0sl, TOHUMasl CBOM HEJJOCTATKH U JOCTOMHCTBA,;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIIbTATOB JAE€ATEIHHOCTH;

MpU3HABATh CBOE MPABO M MPaBO JIPYTHX Ha OIMINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TMO3ULMHU APYTOTO YeJIOBEKa.

HPEJMETHBIE PE3YJIBTATDI

[IpenmeTHbple pe3ynbTaThl OCBOCHUS cofepkaHusi ydeOHoro mnpeamera «buonorus» Ha
yrIyOJNEHHOM YPOBHE OpPMEHTHUPOBAaHbI Ha oOecredeHue MNpoQMILHOIO O0ydeHHs OOYyYaroluXcs
ouosornu. OHW BKIIOYAIOT: crenu(UYecKUue sl OMONIOTMH HAy4YHbIE 3HAHWS, YMEHHS H CIIOCOOBI
JNEHCTBUI TI0O OCBOEHHWIO, WHTEPIPETAllMd W TPeoOpa3OBaHMIO 3HAHUM, BUABI NEATEIBHOCTH TIO



MOJTyYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX, a TAK)KE B PEabHBIX JKU3HEHHBIX
cutyarusix. [IlpenqmeTHbie pe3ynbTaTsl IPeACTaBIeHBI IO TOAAM H3Y9IEHUS.

[IpeameTrHble pe3ynbTaThl OcBOeHUs ydeOHoro mpeamera «buonmorusi» B 10 knacce RONKHEI
OTpaXKaTh:

c(hOopMHUPOBAaHHOCTh 3HAHWUH O MECT€ W PONH OHOJOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBAHUHN E€CTECTBEHHO-HAYYHOW KapTUHH MHUpPA, B IMO3HAHWHM 3aKOHOB MPHUPOIBI U PEIICHUHN
npoOjeM paluOHAIFHOTO MPHPOJONONB30BAHUS, O BKJIAAEC POCCHHCKUX W 3apyOCKHBIX YYEHBIX B
pasBUTHE OWOJIOTHH;

BIQJICHHE CHCTEMOW OWOJOTMYECKWX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOITOJIATAIOIINE
OWoIoTMYeCKWe TEPMHHBI W TOHATHS (KH3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TroMeocTas,
caMoOperyJyisilus, CaMOBOCIPOU3BEJEHNE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT M pPa3BUTHE),
omomornueckne Teopun (kmeroddas teopus T. IlIBamna, M. Illmefinena, P. BupxoBa, xpomocoMHas
Teopust HacieactBeHHocTd T. Moprana), yuenuss (H. M. BaBunoBa — o meHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYPHBIX DPacTEeHH), 3aKOHBI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO ITOKOJICHHS,
pacIeruieHns, YUCTOTH TaMeT, He3aBUCHUMOTo HacienoBanus [. MeHmens, TOMOJOTHYECKHX DPSIOB B
HaclencTBeHHO# m3MernunBoctr H. . BaBuiosa), mpuHIAIIE! (KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHUs, HWCIONB3YEeMbIX B OHOJIOTHYECKUX
WCCIIEIOBAHUSX JKUBBIX 00BEKTOB (OIMCaHUEe, U3MEPEHNE, HAOIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHBIC TPU3HAKU: BHPYCOB, KIETOK TMPOKAPHOT W JyKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHUCJIC OaKTepuii, TpHOOB, PACTCHHUIA, d)KUBOTHBIX
U 4YeloBeKa, CTPOEHHUS OpraHOB M CHCTEM OpraHOB pAacTEeHUH, >XKMBOTHBIX, 4YEJIOBEKa, IPOIECCOB
JKU3HEACSITETFHOCTH, IPOTEKAIOIINX B OPraHW3MAaxX PACTeHWH, KUBOTHBIX M YEJIOBEKa, OMOIOTHYECKUX
MPOIIECCOB: OOMEHA BEIIECTB (METa0OJU3M), MPEBPALICHUS 3HEPTUU, OpPOXKEHUs, aBTOTPO(HOTO U
reTepoTpo(HOr0 THIOB THTaHHSA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mel03a, rameToreHesa,
sMOpHOreHe3a, MOCTAIMOPHOHATIBHOTO Pa3BUTHS, PA3MHOXKEHHUS, HHIANBUIYAILHOTO Pa3BUTHS OpraHH3Ma
(oHTOTEHE3a), B3aMMOICCTBUS T€HOB, TETEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTAHABJIMBATh B3aUMOCBSI3U MEKYy OPraHOMJIAMU KJICTKUA M UX (QDYHKIUSAMHU, CTPOCHHEM
KJIETOK Pa3HbIX TKaHEeH M UX QYHKIMSIMH, MEXKIy OpraHaMd M CUCTEMaMHU OPTaHOB Y PaCTCHHIA,
JKUBOTHBIX U YelIOBeKa M MX (HYHKIMSAMHE, MEXITy CUCTEMaMH OPTaHOB U MX (DYHKITUSAMH, MY dTaraMu
oOMeHa BEIIeCTB, JTalaMHd KJIETOYHOTO IMKJIA M IKU3HEHHBIX IMKJIOB OPraHW3MOB, J3TaramMu
SMOPHOHATBHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUTIOM, (PEHOTHUTIOM U (haKTOpPaMH cpeJibl OOUTaHUS;

YMEHHE BBISBIATH OTIUYUTENBHBIE IPU3HAKHU )KUBBIX CUCTEM, B TOM YHCJIe PACTCHUM, )KUBOTHBIX U
YEIIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONIME AapTyMEHTHI, OHOJIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOITUKY IS TOKA3aTENbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT;

YMEHHE pemiaTh OHOJOTHYECKHE 3a/adyl, BBISBISATH TPUYMHHO-CIIEJCTBEHHBIC CBS3U MEXKIY
UCCIIeTyeMbIMH OMOJIOTHYECKUMH MIPOIIECCAMU U SIBIICHUSMH, JI€JIaTh BHIBOJIBI M TPOTHO3BI HA OCHOBAHUHU
MOJTyYEHHBIX PE3YIbTATOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M TMpaKTU4YecKue paboThl, COONIONATh MpaBmia npu padore ¢
y4eOHBIM U JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJBUIaTh T'MIIOTE3bI, IPOBEPITh MX IKCICPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYIHUPYS
eJTb UCCIICIOBAHNS, aHATM3UPOBATh MOIYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBOIBI;

YMEHHE y4acTBOBATh B YUeOHO-HUCCIIEAOBATENLCKON padoTe 0 OMOIOTMH, KOJIOTUH U METULIMHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO TMPEICTaBIATh MOTyYEHHBIE
pe3yNbTaThl HA YICHUYECKUX KOH(PEPEHITHSIX;

YMEHHE OIICHWBaTh 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICJOBAHUN B OO0JIACTH OHOJOTHH U
MEIWIHHBl (KJIOHHPOBAaHME, HWCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TEeHOMa W
CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiedl npogeccHOHANbHONW JESATENbHOCTH B
obiacTi OWONIOTHH, MEJHMIUHBI, OHOTEXHOJIOTUH, BETEPHHAPUH, CEIBCKOTO XO3SIMCTBA, MHIEBON
MPOMBIIIUIEHHOCTH, YTIIyONSATh IO3HABATEIbHBIN HHTEpEC, HANpaBJICHHBI Ha OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIIEH Npodeccuu 1 MPoA0JLKEHNE OMOIOrHYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHETO
npo¢eCCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsl.

IIpenMeTrHBIE pe3ynbTaThl OCBOCHHs yueOHoro mpeamera «buomorus» B 11 Kiaacce ROMKHBI
OTpaXkaTh:



c(OpPMHUPOBAHHOCTh 3HAHWH O MECTe W POJM OHUOJIOTHM B CHCTEME ECTECTBCHHBIX HayK, B
(OpMHPOBaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpA, B MO3HAHUM 3aKOHOB MPUPOJIBLI H
pEIICHUU 3KOJOTMYECKUX MPOOJIEM YeIOBEUECTBA, a TAKXKE B PEIICHHHM BOMPOCOB PAalMOHATHHOTO
MIPUPOJIONIONB30BaHUSA, U B (HOPMUPOBAHUY IICHHOCTHOTO OTHOIIEHUS K MPHUPO/IE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUHCKUX U 3apYOEKHBIX YIEHBIX-OHOIOTOB B pa3BUTHE OMOIOTHH;

YMEHHUE BIQJIETh CHUCTEMOW OHMOJIOTUYECKUX 3HAHWM, KOTOpas BKIIOYACT ONpEACICHUS H
MOHUMAaHUE CYITHOCTH OCHOBOIIOJIATAIOIIUX OUOJIOTHYCSCKUX TEPMUHOB WM TOHATHUH (BUMA, SKOCHUCTEMA,
ouocdepa), Onomormdeckwe Teopun (dBoironmoHHas Teopus Y. [lapBuHa, CHHTETHYECKAs TEOPUS
sBomtonnn), yaeHus (A. H. CeeproBa — o myTsx W HampasieHUsX sBomonnn, B.W. Bepranckoro — o
ouocgepe), 3akonb! (reHeTuueckoro pasHoBecus k. Xapau u B. BaiinGepra, 3apopIieBoro cXoIcTaa
K. M. bapa), npaBuna (Munumyma [O. JIuOuxa, 3KOJIOTMYECKON NHpPAMUABI 3HEPTHUHU), TUIOTE3HI
(rumore3a «mupa PHK» Y. ['mnbepra);

YMCHHE BJIaJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCIIOIB3YEMbIMU B OMOJOTUYECKHIX
UCCJICJIOBAHUSX KHUBBIX OOBEKTOB M 3KOCHUCTEM (OINMUCAHHME, W3MEPEHHE, HAOJIOJICHUE, SKCICPUMEHT),
croco0aMH BBISIBJICHUS M OLICHKU aHTPOIOT¢HHBIX U3MEHEHHI B TIPUPOJIC;

YMEHUE BBIACTATH CYNICCTBEHHbBIC MPH3HAKH: BHUJOB, OMOTCOIEHO30B, SKOCUCTEM W OHOchepsl,
CTaOMIIM3UPYIONIETO, ABIKYIIETO M Pa3phIBAIOLIETO ECTECTBEHHOIO OTOOpa, aIoNaTPUYECKOro |
CHUMITATPUYECKOT0 BHI000Pa30BaHUs, BIUSHUS JBUKYIUX CHJI SBOIIONUK HAa TeHO(POHJ MOMYJISIINY,
MPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHHs, 4YepEeJOBAHUS HANPABICHUN DBOJIOINH,
KpPYroBOPOTA BEIECTB M IMOTOKA YHEPTHU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMMOCBA3U MCXKAY IMPoLCCCaMU 3SBOJJIOLWH, IABWXYIIMMU CHIIaMH
AHTPOIIOTeHEe3a, KOMITOHEHTAMH Pa3IMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSMY K HUIM OPraHU3MOB;

YMCHHE BBISABJIATH OTJIMYUTCIIbHBIC MIPU3HAKU KUBBLIX CUCTEM, HpI/ICHOCO6HCHHOCTb BHUIOB K CpcJic
O6I/IT3HI/I$[, 36I/IOTI/I‘IGCKI/IX u 6I/IOTI/I‘IGCKI/IX KOMIIOHCHTOB 3J3KOCHUCTEM, B3aMMOCBSI3¢ei OpraHnu3MoOB B
co00mIecTBaX, aHTPOMOTEHHBIX M3MEHEHHI B 3KOCHCTEMAX CBOCH MECTHOCTH;

YMEHHUE WCIMONB30BaTh COOTBETCTBYIONIME AapryMEHThI, OHMOJIIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIUKY JUIS JIOKA3aTeNIbCTBA POJACTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U
OpraHusMoOB H CpC/bl OGI/ITaHI/IH, CANMHCTBA YCJIOBCUCCKHUX pac, HeO6XOJII/IMOCTI/I COXpaHCHHUA
MHOT000pa3us BUJIOB U 9KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPOIBI M YCIIOBEUCCTBA;

YMCHHUE pelIaTh OHMOJIOTHYECKHE 3aJa4ud, BBIABIATH MNPUYMHHO-CJICACTBECHHBLIC CBA3U MCEXKIY
HCCICAYEMBIMU OHMOJIOTHYECKUMU mpoueccaMu U ABJIICHUAMU, JIC€JIaTh BBIBOJIbI U ITPOTHO3bI HA OCHOBAaHWHU
MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJHATh JIA0OPATOPHBIC M MPAKTHYECKUE pabOThI, COONMIONATh MPaBMWIa MpU paboTe ¢
y4eOHBIM U J1a00paTOPHBEIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUIATh THIIOTE3bI, MPOBEPATh MX SKCIECPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
eJb UCCIIeIOBAHUS, aHATTM3UPOBATH MOJMYYCHHBIC PE3YJIbTAThI U JICNAThH BHIBOIBI;

YMEHHE Y4aCTBOBaTh B Y4eOHO-HCCIIEIOBATEILCKOM padoTe 10 OMOJIOIUH, SKOJIOTUH U MEIUIUHE,
HpOBOI[HMOfI Ha Oa3e MIKOJBLHBIX Hay4YHBbIX O6IIICCTB, u HYGHI/I‘IHO MMPpEACTaBIATEL IMOJTYUYCHHBIC
pe3y/bTaThl HA YYCHUYCCKUX KOHPEPCHIIUAX;

YMCHHE OLICHMUBATD I'MIIOTE3bI U TCOPHUU O IMPOUCXOKIACHUU KNU3HU, UCJIOBEKA U YEJIOBCUCCKUX pac,
0 MPUYHHAX, TIOCIIE/ICTBUIX B CIIOCO0aX MpeloTBPAIeHHs II00albHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BHIOOp Oynymieil mnpodeccnoHambHOW JESITENTPHOCTH B
obnmactu OWOJOTHH, 3KOJOTHH, IPHUPOJIONOIH30BAHUS, MEAMIUHBI, OWOTEXHOJIOTHH, TICUXOJIOTHUH,
BETCpUHApPUU, CEIIBCKOI'O X03$II>'ICTBa, HI/IIlICBOfI ITPOMBIIIIIICHHOCTH, yFHY6H$ITB M03HaBaTEeIbHBIN HUHTEPEC,
HaIpaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYHOMIEH MPO(ecCHu U MPOI0IHKeHUE OUOIOTHYECKOT0
00pa30oBaHMs B OpPraHU3AIHAX CPEAHETO MPOECCHOHAITBHOTO U BBICIIIEr0 00pa30BaHusl.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KUIACC
KosnyecTBo yacon DJ1eKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NMPOrpaMMbl Bcero Kontpoaruwie  Ipaxrueckue o0pa3oBare/ibHbIe
padoThI padoThI pecypenI

1 buonorus kak Hayka 1
2 JKuBbIe cucTeMBbl M UX H3yUCHHE 2 1
3 Buonorust kneTku 2 0.5
4 XuMu4ecKasi OpraHu3alysi KIeTKU 10 1
5 Crpoenue u GyHKIUHU KIETKH 8 2
6 OOMeH BellecTB U MpeBpalicHre SHEPTHH B 9 1

KJIETKE
7 H"aCJIC)Z[CTBeHHaSI UHQOPMAIHS U peau3aius 9 05

e€ B KJICTKE
8 JKn3HEHHBIH UK KIETKA 6 1 1
9 Crpoenue u GyHKIIMK OPraHU3MOB 17 15
10 Pa3MHOKEHHE U pa3BUTHE OPraHU3MOB 8 15
1 ['eHeTHKa — HayKa O HACJIEJCTBEHHOCTH U 2 05

W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 BuoTexHonorus u cuHTETHYECKass OMOJIOTHUS 4
17 PesepBHOE Bpems 1 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 13




11 KJIACC

KounuecTBO YyacoB JJ1eKTPOHHBbIE
Ne i/mn HaumenoBanue pa3jaejoB ¥ TeM NPOrpaMMbl Beero KonTpoibHbie IIpakTnyeckue f)lg:)g)foo:ab;;)]b“ue
padoTbI padoThI pecypel

1 3apoxeHre U pa3BUTHE 3BOTIOUOHHBIX 4 1

IpE/ICTaBICHUH B OHOJIOTHI
2 Mukpo3BoonHs 1 e€ pe3yIbTaThl 14 2
3 MaxkpoaBostonus U €€ pe3yJibTaThl 6
4 ITpoucxoxeHue U pa3BUTHE KU3HU HA 3emiie 15 15
5 ITpoucxoxeHUE YeI0BEKa — aHTPOIIOIEHE3 10 1 1

DKOoJNorusi — Hayka O B3aUMOOTHOILICHHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CHCTEM C 3 0.5

OKpY>Karollel cpenoi
7 OpraHu3Mebl ¥ cpesia 0OUTaHUs 9 1.5
8 DKOJIOTHS BUJIOB ¥ MTOMYJISILIANA 9 0.5
9 DKosorusi coo0IIecTB. DKOIOTHYECKHE CHCTEMBI 12 0.5
10 buocdepa — riiodaibpHas SKocHcTEMA 6
11 UYesioBek 1 OKpYyKarolas cpesa 6
12 PesepBHOE BpeMs 8 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 3 7.5







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
/o Tema ypoka Beero Kontpoasusie IlpakTuuyeckue fll3yq J— ::51()1:1[; OBATEILHBIC
padoThI padoThI pecypen
1 Bronorus kak KOMIJIEKCHas HAyKa U KaK 4acTh 1
COBPEMEHHOI0 00IIIeCTBA
2 Kusble cuctemsl 1 UX cBOMCTBa. BxonHas 1 1
KOHTpOJIbHAs paboTa
3 YpoBHEBast OpraHU3aiys )KUBBIX CUCTEM 1
4 HcTopust OTKpBITHA U U3YUEHUS KIETKH. 1
Krnerounas teopus
Mertoas! MOJIEKYIISIPHON U KJIETOYHOMN
ouonorun. [IpakTrueckas padora «M3yuenue
5 METOAOB KJIETOYHOHN OHOJIOrHH 1 05
(xpomarorpadus, 3neKkTpodopes, '
mddepeHnanbHOe IEHTPUPYTUPOBAHHE,
I1LIP)»
6 XHUMHUYECKHH COCTaB KIETKH 1
7 MuHepanbHbBIe BElIecTBa KIETKH, UX 1
Ouosioruueckast pojb
OpraHnveckue BeNecTBa KIETKH — OEJIKH.
8 JlaGopartopnas padora «OOHapykeHHe OENKOB 1 05
C MOMOIIIBIO KAYEeCTBEHHBIX PEAKIINI
9 CoiicTBa, kaccuukanus 1 GyHKIINH OEIKOB 1
10 Oprannueckre BelecTBa KIETKH — yTIEBObI 1
11 Oprannueckre BeecTBa KIETKH — JUIHBI 1
Hyxnennossie xucnotsl. JJHK n PHK.
12 JlaGoparopnas padora «MccnenoBanue 1 05
HYKJICMHOBBIX KHUCIJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3NUYHBIX OPTaHU3MOBY
Crpoenne u pyukimu ATD. Ipyrue
13 1
nykaeosuarpudocdarsl (HTD)




CexsenupoBanue JJHK. Metoas reHOMUKH,

14 TPaHCKPUNITOMUKH, TPOTECOMHKH !
15 MeToabl CTPYKTYpHOU OHMOTIOTHH 1
16 Tuns! knetok. [lpokapuoTrueckas KieTka 1
CtpoeHue 3yKapuOTHUECKON KIIETKH.
17 [IpakTnueckas padora «3yueHne CBOHCTB 1 0.5
KJICTOYHOH MEMOpPAHEI»
18 [ToBepXHOCTHBIN anmapaT KJIETKU 1
OnHOMeMOpaHHbBIC OPraHOU/IbI KIETKH.
19 [IpakTiueckas padora «3y4ueHre ABIKEHUS 1 0.5
IIUTOILIA3MBl B PACTHTEIBHBIX KIETKAX)
[ToryaBTOHOMHBIE OPTaHOHIBI KIETKH:
20 MUTOXOHJIPUH, IUTacTUIBL. JlabopaTopHas 1 05
pabora «VccnenoBanue miaa3mMonnsa u
JETUIa3MOJIHN3a B PACTHTEIBHBIX KIETKAX)
21 HememOpaHHbIe OpraHOHIBI KIETKH 1
22 Crpoenue u QYHKIIUH Spa 1
CpaBHHUTENbHAS XapaKTEPHUCTHKA KIIETOK
23 aykapuort. JlabopaTtopHas padora «13ydenne 1 0.5
CTPOCHUS KJIETOK PA3JIMYHBIX OPTaHU3MOB)
ACCHUMUJISIINS U TUCCUMMIISLIUS — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
24 BemiecTs. JlabopaTopHas padota «M3yueHue 1
KaTaJIMTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha
MpUMEpe aMUJIa3bl HITH KaTalla3bl)»
@depMEHTATUBHBIN XapakTep peakuuil
KJIETO4YHOT0 MeTaboym3Mma. JlaboparopHast
25 paborta «/3yueHue GpepMEeHTaTUBHOIO 1 0.5
pacliienyieHys IepoKcuaa BOJOPOa B
PACTUTENBHBIX M XKHUBOTHBIX KJIETKAX)
26 Benku-akTUBaTOpHI U OEIKU-MHTHOUTOPEI 1
27 ABTOTpOGHBIN THII 0OMEHA BEIIECTB 1
28 doTocuHTE3 1
29 Xemocunres. JlJabopaTopHas pabota 1 0.5




«CpaBHeHne nporeccoB (HOTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHbBIC OpraHu3Mbl. Bujpl OpokeHus.

30 JlaboparopHas pabora «CpaBHEHHE ITPOLIECCOB 1
OpOXKCHUS U JIBIXaHUSDY
31 AdpoOHBIC OPTaHU3MBI. JTaITbl 1
SHEPTeTHYECKOr0 OOMeHa
OHeprus MeMOPaHHOTO TPAJUEHTA MPOTOHOB.
32 Cunre3 AT®: pabota npotonHoit AT®D- 1
CUHTA3bI
33 Peakiiuy MaTpUYHOTO CHHTE3a 1
34 Tpanckpunims — MaTpuulbsiii cuare3 PHK 1
35 Tpancasius u e€ 3ramnbl 1
36 Konuposanue amuHokucaot. Pois pudbocom B 1
OunocuHTe3e OenKa
37 Opranuzaiys reHoMa y IpoKapHoT U 3yKapruoT 1
38 MoJiekyJisipHble MEXaHU3MbI SKCITPECCUN TEHOB 1
Y 9yKapuoT
Bupycbl — BHeKJIETOUHBIE (POPMBI XKU3HH U
39 obnuraTtHele mapa3uThl. [Ipaktndeckas pabota 1 0.5
«Co3/1aH1Ee MOJICITH BUPYCay
40 BprCHLvIe 3a00JICBaHUs YENIOBEKA, )KUBOTHBIX, 1
pacTeHuit
41 HanoTtexHonoruu B OHONOTHY U METUITIHE 1
42 JKu3HEeHHBIA UK KIETKU 1
43 Matpuunsiii cuare3 JIHK 1
Xpomocomsl. Jlabopatoprast paboTa
44 «3ydeHre XpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpernapaTax
45 JleneHue KIeTKH — MHUTO3 1
Tune! kinetok. Kapuokunes u IUTOKUHE3.
46 JlaboparopHas pabora «HabmoaeHre MUTO3a B 1 05

KJIETKaX KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX
MUKponpenaparax)» 1 Perymisiuuns ;ku3HeHHOTO




OUKJIa KJICTOK

47 KonTponbHas paboTa 3a mepBoe moryroane 1

48 Oprasusm Kak €IHHOE LEI0e 1

49 Txanu pacTeHUi. JUTa60paT013Ha5{ pabora 1 05
«U3yueHne TKkaHel pacTeHUID»

50 Txanu )XUBOTHBIX U YenoBeka. JlabopaTtopHast 1 05
pabora «/3yueHne TKaHeH JKUBOTHBIX»
Opranbl. Cuctemsl opratoB. JlaboparopHast

51 pabota «l3yueHue opraHoB IBETKOBOTO 1 0.5
pacTeHHsD»

52 Omnopa Tena opraHu3MOB 1

53 JBI>KeHHE OpraHu3MOB 1

54 [IuTanue opraHu3MoB 1

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX. 1
[TnimeBapuTenbHasi CUCTEMA YEIOBEKa

56 JlpIxaHue OpraHu3MOB 1

57 JpIxaHue mo3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA 1

58 TpaHCIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHast cucteMa mo3BOHOYHBIX 1
KHBOTHBIX M YeJIOBEKa

60 Beiienienue y opraHu3mMoB 1

61 3aimuTa y OpraHu3MoB 1

62 HNMMyHHas cucTeMa yenoBeka 1

63 Pa3npa)xuMocCTb U peryisinus y opraHu3MoB 1

64 I'ymopanbHas peryisuus 1 3HIOKpUHHAS 1
crcTeMa XHBOTHBIX U YeJIOBEKa

65 ®opMBbI pa3MHOKEHHS OPTraHU3MOB 1

66 [TosoBO€E pasMHOXKEHME 1

67 Meiio3 1
I'ameTorenes. O0pa3oBaHNE U PA3BUTHE

68 MOJIOBBIX KieTOK. JlJabopaTopHas paboTa 1 05

«M3ydyeHne CTpOSHHs MTOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpEnapaTax»




I/IHI[I/IBI/II[yaJ'H)HOG Pa3BUTUC OPTraHU3MOB —

69 1
OHTOTCHE3

70 3akiiaika OpraHoOB U TKaHEeH U3 3apOJIbIIIECBBIX 1
JIICTKOB
Poct u pasButue xxuBoTHBIX. JlabopaTopHas

71 paborta «BeIsSBICHHE MPU3HAKOB CXOACTBA 1 0.5
3apOAbIIeH MO3BOHOYHBIX KUBOTHBIX)

PasMHOxeHME U pa3BUTHE PACTCHUIM.

72 Jlabopatophas padora «CTpoeHrEe OpraHoB 1 0.5
Pa3MHOKEHUSI BBICIIINX PaCTCHHI»

73 Hctopust ctaHOBNEHUS M Pa3BUTHUS TCHETUKU 1
KaK HayK{

OcHOBHBIC TIOHATHUS U CUMBOJIBI TCHETHKH.

74 Jlaboparopras pabora «Jlpo3oduna xak 1 0.5
00BEKT TEHETHYCCKHUX HUCCIICTOBAHUN
3aKOHOMEPHOCTH HACIIEI0BaHNUS TIPU3HAKOB.

75 MonorubpuaHoe ckpemuanue. [Ipakrudeckas 1 05
pabota "H3ydeHue pe3yibTaToB '
MOHOTHOPHIHOTO CKPEIIMBaHUS Y Ap030(ub!"

76 uTonornyeckue OCHOBBI MOHOTHOPUAHOTO 1
CKpEelIMBaHUs

77 Ananusupyroiee ckpermuBanne. Henonnoe 1
JIOMUHHPOBAHHE
Hurn6puanoe ckpenruBanue. [lpakrnyeckas

78 pabora «/3ydenne pe3ynbTaToB JUTHOPHIHOTO 1 0.5
CKPELIMBaHUS Y IPO30(QHIIBI)

79 LuTonornveckue OCHOBBI TUTHOPUIHOTO 1
CKpEeLIMBaHUS

80 CuerieHHOE Hacle0BaHUE MMPU3HAKOB 1

81 XpOMOCOMHAs TEOPHsI HACJIEICTBEHHOCTH 1

82 ['eneruka nmona 1

83 I'eHOTHII KaK [IEIOCTHAS CUCTEMA 1

84 I'eHeTnueckuii KOHTPOJIb Pa3BUTHS PACTEHUH, 1

KHMBOTHBIX M YCJIOBCKA




85

M3mMenunBoCTh NpU3HAKOB. Buabl
U3MEHYUBOCTH

86

MOHH(pHKaHHOHHaH HN3MCHYUBOCTH

87

BapuannoHHsIif psg 1 BapualioOHHas KpUBasl.
Jlaboparophnas padora «VccnenoBanue
3aKOHOMEPHOCTEH MOIUGMUKAITMOHHOMN
n3MeH4YnBoCcTH. [locTpoeHne BapralnOHHOTO
psJia ¥ BapUALMOHHOM KPUBOW»

0.5

88

I'enoTunuyeckas U3MEHUUBOCTb.
Kom0OunaTuBHast H3MEHYHUBOCTD

89

90

91

MyTauroHHast ”3MEHYUBOCTh. [IpakTuueckas
pabota «MyTarmu y 1po30¢huibl (Ha TOTOBBIX
MHUKpOTIpenapaTax)»

3aKOHOMEPHOCTH MYTALIOHHOTO TIPOIIecca.
OMNUTeHETHKA U SITUT€HOMHUKA

I'enetnka yenoseka. [Ipaktudeckas pabota
«CocTaBJieHUE B aHATIN3 POJIOCTIOBHON

05

05

92

93

MeTtoabl METUITMHCKOU I'e€HETUKH

3HayeHne MEIUIIMHCKON T€HETHKHU B
NPEIOTBPALIEHUN U JIEYEHUN T€HETUYECKUX
3a00/1€BaHNH YeJIOBEKA

94

95

OcHoBHble TOHATUS cenekuun. JlaboparopHas
pabora «/3yueHne copToB KyJIbTYypPHBIX
pacTeHHH U MOPOJ JOMAITHHUX JKHBOTHBIX)

MeTo/ibl CeNeKIIMOHHON paboTHI.
JlaboparopHas padora «/3ydeHue METOI0B
CEJIEKIIMY PACTEHUID)

05

0.5

96

97

98

,ZIOCTI/I)KCHI/IH CCJIICKIINN paCTeHI/Iﬁ " )KUBOTHBIX.

[Ipaktuueckas padota «[IpuBHBKa pacTeHUI»
CoxpaHeHue, U3y4eHHUE U UCII0JIb30BaHUE
TEHETUYECKUX PECYPCOB

BuotexHonorus kak HayKa U OTpacib
npousBocTBa. [IpakTuueckas paborta
«M3ydyeHne 00bEKTOB OMOTEXHOIOTHIDY

0.5

99

OCHOBHBIE HaIrrpaBJICHUA CHUHTETUYECKOU




Oouooruu
100 | XpomocoMHasl U T€HHAs] HHXKCHEPHUS
101  MenmunuHCKUE OHOTEXHOIOTHH
102  TIpomexyTOYHAs aTTeCTaIlHsI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

R e

102

13.5




11 KJIACC

KoaunuecTBO 4acon DJIeKTPOHHBIE
[
Jlj‘;ﬂ Tema ypoka Beero KoﬁnTpom)m)le HpﬁaKaneCKne f[l;;:ennﬂ :)Ig[()l:l[;(())]::feﬂbﬂbl e
padoTbI padoThI pecypesr
1 OBomonronHas Teopus Y. Hapsuna.Bxognas 1 1
KOHTpOJIbHAs paboTa
5 JBMKy1IMe CUJIBI 3BOIOLUHU BUAOB 10 Y. 1
HapBuny
3 Boprba 3a cymecTBoBaHue, €CTECTBEHHBIH 1 1
HCKYCCTBEHHBIN 0TOOD
4 DOopMHPOBAHUE CUHTETHYECKOU TEOPUU 1
3BOJIIOLIMU
5 DTarbl HBOIOIIMOHHOTO TIpOIecca; 1
MUKPO3BOJIIONHSA U MaKPOIBOIFOIHS
6 [Nomynsauysa — >nemMeHTapHas eIuHUIA 1
SBOJIOIIUN
3aKkoH reHeTudeckoro pasHoBecus Jx. Xapwu,
7 B. Baiin6epra. JlabopaTopHas pabota 1 05
«BbIsBIICHHE U3MEHYMBOCTH Y 0COOCH OJIHOTO '
BUJIA»
8 DnieMeHTapHbIe (PaKTOPBI IBOJIIOIIUU 1
9 Dddekr ocHoBaTenst. DhdexT OyTHIIIOYHOTO 1
TOPJIBIIIIKA
10 Murpanuu. M30as1uu nomyasiiui: 1
reorpaduueckas, OnooruvecKas
11 EcTecTBeHHBIN 0TOOpP — HAIPABIIAIOMINI 1
(hakTOp IBOIIOLIUU
12 [TonoBoii oTOOp 1
[Ipucnoco01eHHOCTh OPraHu3MOB Kak
13 pe3yNbTaT MEKpO3BOIIOIMH. JlabopaTopHas 1 05
pabora «3y4uenne apoMopdo30B u
WJMOaJalTallui Y pacCTEeHUN U )KUBOTHBIX»
14 [IpuMepsl MPUCIIOCOOJICHUH Y OPraHU3MOB: 1 0.5




Mopdosioruyeckue, (PU3NOIOTUICCKUE,
OMOXMMHYECKHUE, TIOBEACHYCCKHE.
JlaGopaTtopHas padota «IIpucrocobnenms
OpPraHU3MOB U HX OTHOCHTEIIbHAS

1[EJIECO00PA3HOCTH
Bun, ero kputepuu u CTpyKTYpA.

15 Jlaboparophas padota «CpaBHEHHE BUIOB I10 1 0.5
MOP(OJIOTHISCKOMY KPUTEPHIO»

16 Crtpykrypa Buga 1

17 Bunoo6paszoBanue kak pe3yabTaT 1
MUKPO3BOJIIOLIUU

18 CBsI3p MUKPOABOIIOINHU M SITHIEMUOIIOTUH 1

19 MaxkposBomonus. [laneonTonorunyeckue 1
METO/IbI H3YUCHHSI SBOTFOIMN

20 Buoreorpadudeckue METOAbI U3yUCHHUS 1
IBOJIIOINH
OMOPHOTIOrHYECKUE U CPABHUTEIBHO-

21 MOP(OJIOrHIECKUE METOIBI N3YUCHUS 1
SBOJIIOINH
MonekynsipHO-TeHETHUECKHE, ONOXUMHYECKHE

22 1 MaTeMaTU4YeCKHe METO/IbI U3yUeHUS 1
SBOJIFOIIMU

23 O01re 3aKOHOMEPHOCTH BOITIOIAN 1

24 AnantuBHas paguanus. HepaBHOMEpHOCTh 1
TEMITOB BOJIOIUH

o5 Hay4Hble rimoTe3bl MPOUCXOMNKACHHS HKIU3HHA HA 1
3emiie

2% JloHay4HbIe TIpEICTaBICHUS O 3apPOXKICHAN 1
KU3HH

27 OcCHOBHBIE 3Tanbl HEOPTAHUIECKON IBOITIOIUH 1

28 ['uroresbl 3apoKIeHHS )KU3HU 1
Uctopus 3emnu 1 MeToAbl €€ U3y4eHUsL.

29 Jlaboparophast pabora «/3ydeHue u onvcanue 1 0.5

HCKOIIaCMbIX OCTATKOB JPCBHUX OPraHU3MOBY




30 HauanbHble dTanbl OpraHuyecKoi SBOJIIOIHAN 1
31 DBOJIOIUS 3YKApUOT 1
OCHOBHBIE 3TAITbI BOIIOIMH PACTUTEIEHOTO
30 mupa. [Ipaktndeckas padota «3zyueHue 1 05
0coOEHHOCTEH CTPOSHHS PACTCHUH pa3HbIX
OTJICIIOBY»
33 OCHOBHBIE 3TaIIbl YBOJIIOIUH JKUBOTHOI'O MHpa 1
OBoutonus KUBOTHBIX. [IpakTryeckas padoTta
34 «3yueHre 0COOEHHOCTEH CTPOSHUS 1 0.5
MTO3BOHOYHBIX KUBOTHBIX)
35 PazButue xu3HM Ha 3emiie IO 3paM U 1
nepuoam
36 MaccoBble BRIMUPaHHUSI — DKOJIOTHYECKHE 1
KPH3KCHI MTPOIILIOTO
37 CoBpeMEHHBIH 3KOIOTHYECKUI KPU3HC, ET0 1
0COOEHHOCTH
38 CoBpeMeHHasi CHCTeMa OPraHuYecKOro 1
MPOIILIOTO
39 OCHOBHBIE CUCTEMATHUYECKHE TPYIIIIHI 1
OpraHu3MOB
40 AHTpPOTONIOTHSI — HayKa O YeJIOBEKe 1
a1 Pa3BuTHE MpeCcTaBICHU O MPOUCXOKICHUH 1
YenoBeKa
MecTo yenoBeka B CHCTEME OPraHHYECKOTO
42 mupa. JlaboparopHast padora «3y4enue 1 05
0c0oOEHHOCTEH CTPOSHHS CKeleTa YeTI0BeKa,
CBSI3aHHBIX C MPSIMOXOXKICHUCM)
43 JBHXKyIye CHIIbl aHTPOIIOTEHE3a 1
44 CooTHoleHne OMOIOTHYECKUX M COITMATTbHBIX 1
(hakTOpPOB B aHTPONIOreHE3e
45 OCHOBHBIE CTaMH AaHTPOIIOTeHE3A 1
46 ITaneoreHerrka u najJcoreHOMMUKA 1
47 DBOJTIONHSI COBPEMEHHOTO YEJIOBEKa 1
48 Yenoseueckue pacel. [Ipakruyeckas padora 1 0.5




<<I/I3yquHe OKOJJOTHYCCKUX aI[aHTaIII/Iﬁ
YCIOBCKa» MC)KI[I/ICLH/IHJ'H/IHapHI)Ie METOAbI
AHTPOIIOJIOTNH

49 KontpomnbHas paborta 1

50 3apoKICHHE U Pa3BUTHE IKOJIOTHHI 1
Meroet skosioruu. JlaboparopHas pabota

51 «3yueHrie METOIOB SKOJIOTHIECKUX 1 0.5
WCCIIEJOBAHUI

52 3HaYeHUe SKOJIOTHYECKUX 3HAaHUH IS 1
4eJoBeKa

53 Okonoruueckue HaKTopsl 1
Abmnornueckre (haktopbl. CBeT Kak

54 akosioruueckuii pakrop. JlaboparopHas padora 1 05
«BrIsBIIEHNE TPUCTIOCOOJICHUH OPraHU3MOB K '
BIIMSTHHIO CBETa»
Aobunornueckue daktopel. Temmeparypa Kak

55 skonorndeckuii hakrop. Jlaboparopras padora 1 05
«BrIsBIIEHUE TTPUCTIOCOOJIEHHH OPTaHU3MOB K '
BIIMSTHUIO TEMIIEpaTyphI»
AbuoTtryeckre GakTopbl. BiaxxHOCTh Kak

56 skonornyeckuii hakrop. Jlaboparopras padora 1 05
«AHaToOMHYECKHE OCOOCHHOCTH PACTEHHUN 13 '
Pa3HBIX MECT OOUTAHUS»

57 Cpeltbl 00MTaHUS OPraHU3MOB 1

58 buronoruueckue puTMbl 1

59 JKuznennsie ¢GopMbl OpraHu3MOB 1

60 buoTtnyeckue GakTophl 1
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI IS

61 CYILIECTBOBAHUS OPIraHU3MOB B CpEie 1
oOuTaHus

62 DKOJIOTHYECKUE XapaKTePUCTUKH TTOMYIISIIUH 1
OCHOBHBIE MTOKa3aTEIH MOMYJISIINH:

63 YHUCJIEHHOCTD, IJIOTHOCTD, BO3PACTHAS U 1

MOJIOBAs CTPYKTYpa




OCHOBHBIC TTOKA3aTCIN nonyJsiuuu:

64 POKIAEMOCTh, IPUPOCT, TEMIT POCTA, 1
CMEpPTHOCTb, MUIPALIIH

65 DKOJIOTHYECKast CTPYKTYpa MOMYJISIAN 1

66 JuHamMuKa momyJsiuy U e€ perysiust 1

67 KpuBsle pocTa YUCICHHOCTH MOMYISLIHH. 1
KpuBsble BBDKHBaHUS
Okonoruveckas Humia Buaa. JlaboparopHast

68 pabota «lIpucnocobneHus ceMsiH pacTeHUH K 1 0.5
pacceneHuo

69 Bun xak cuctema mormynsanuit 1

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPaLIUA 1
YKUBOTHBIX

71 Co00I111eCTBO OPraHU3MOB — OHOIICHO3 1

72 DKocHCcTeMa KaK OTKPBITasl CHCTEMA 1

73 KpyroBopor BemecTs 1 OTOK 3HEPTUH B 1
IKOCHCTEME

74 OCHOBHBIE OKA3aTENH SKOCUCTEMBI 1

75 OKOJIOrMYeCKHe TUPaMHUIbI 1

76 M3meHeHuns cooOIecTB — CYKIIECCHU 1

77 [Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p U 1
peK. DKOoCUCTEMbl MOPEN U OKEAHOB

78 [Ipupoausie 9KOCHCTEMBL. DKOCHCTEMBI TYHIID, 1
JIECOB, CTeIEeH, MyCThIHb

79 AHTpPONIOTE€HHBIE 3KOCUCTEMBI 1

80 Ypb6oskocuctemsl. [IpakTiuueckas pabora 1 05
«M3ydenvie u onricanue ypoOIKOCHCTEMBI

81 3aK0H0MePHOCT£/1 (hopMHpOBaHHSI OCHOBHBIX 1
B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX
MexaHu3Mbl BO3EHCTBUS 3arpsi3HEHAN

82 Pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM, 1
OpPraHU3MEHHOM, TTOMYIALUOHHOM H
3KOCHCTEMHOM YPOBHSIX

83 Buocdepa — obmiennanerapaas 000J109ka 1




3emMitu

84 Yuenue B. M. Bepaaackoro o 6mochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHOChepbl 1

86 KpyroBopoThI BEleCTB ¥ OMOTCOXUMUYECKUE 1
ITHKJTBI

87 3oHanBEHOCTE OHOoCcheprl. OCHOBHBIC OHOMBI 1
Cyl

88 YcroitunBocTh OHOChEphI 1

89 DKOJIOTHYECKHE KPU3UCHI M UX MPUIHAHBI 1

90 Bo3neiicTBue uenoBeka Ha 6uochepy 1

01 AHTpOl'IOl“eHHVOG Bos/:[eﬁCTBvHe Ha 1
PaACTUTETHHBIN U )KUBOTHBIN MUD

92 OxpaHa mpupoabl 1

93 OCHOBHBIE PUHITUIIBI YCTOHYHUBOTO PAa3BUTHS 1
YeN0BeYeCTBA H IPUPOJIBI
ParmonaisHOE PUPOIOTIONH30BAHUE U

94 COXpaHEHHE OMOJIOTUYECKOr0 pa3HOOOpa3us 1
3emu

95 O06o06mieHne o TeMe «MUKPO3BOIIONUS 1 e€ 1
PE3YIBTATHI»

9% O06o00mIeHne 0 TeMe «MaKpo3BOTIONUS U e€ 1
PE3YIBTATHI»

97 O606menue no teme «lIpoucxoxnenue n 1
pPa3BUTHE KU3HU HA 3eMIIe»

98 O606muienue no teme «IIpoucxoxnenue 1
YeNioBeKa — aHTPOIIOTCHE3)

99 00600611eH e 10 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUAX OPTraHU3MOB»

100 0060061eHue Mo Teme «OpraHu3Mbl U cpeaa 1
oOuTaHus»

101 O606HICHI/Ive 1o TeMe «IKOJIOTHI BUJIOB H 1
TOMTYJISIIIA I

102  TIpomexxyTouHas aTTecTauus 1




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

Buonorus. Yrnybnennoe usyuenue, 10 k. [lox penakumeit B.B.[laceunnka, Mocksa "IIpocBenienue".
buonorus. Yroyonennoe nzyuenue, 11 ki. [lox penakuuneit B.B.Ilaceunuka, Mocksa "IIpocBenienue".

METOANYECKUE MATEPUAJIBI 1JIsd YUUTEJA

buonorus. ba3osslit yposens, 10 ki1. Ilon penakuueit B.B.Ilaceunnka, Mocksa
"[IpocBemieHue".

buonorus. ba3ossiii yposens, 11 ki1. Ilon penakuueit B.B.I1aceunnka, MockBa
"[IpocBemienue".

MU PPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
HTTPS://RESH.EDU.RU/ HTTPS://WWW.YAKLASS.RU HTTPS://SKYSMART.RU
https://interneturok.ru/ https://foxford.ru/wiki/biologiya/






