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HHOACHUTEJ/IBHAS 3AIINCKA

IIporpamma o yue6HOMY npeamMety "buosorus” (gaiee - OHOJIOrHS) Ha YPOBHE CPEIHETrO OOIIEro
oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccutickoit ®eneparnmy, ®I'OC COO, Konnenmuu npenonaBanus yaeoHoro npeamera «buosorus»
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 npeaMeTsl». CoriacHo
nonoxkeHusiM ®I'OC COO mpodunpHBIe ydeOHBIE TPEIMETHI, H3y4aeMble Ha YTIIyOJIEHHOM YpPOBHE,
ABISAIOTCA crocobom nuddepeHnmanuu oOydeHHWsT Ha ypPOBHE CpemHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECTIEYUTh TMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEeJHHM OOLIUM, 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 MpOoQopHUeHTaluel 00yJyaroIuXcs U CTUMYJIMPOBaHIUEM WHTEpeca K
KOHKPETHOH 0O0NacTH HayyHOTO 3HaHUs, CBSI3aHHOTO C OWOJOTHeH, MEIUIMHOW, SKOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM WM BOCHHBIM JICJIOM.

[Iporpamma o yueOHomy npeamery "bruonorus" maér mpencraBieHre O TENU U 3a1a4axX U3ydeHUs
yuebHoro npenmera «buonorusi» Ha yriyOoaEHHOM ypoBHE, ompesenseT 00s3aTenbHoe (MHBapUAHTHOR)
NpeIMETHOE COAep)KaHUe, ero CTPYKTYpUpPOBAaHUE MO pa3feiaM M TeMaM, paclpelesieHHue MO KJlaccaM,
PEKOMEHIyeT MOCIEI0BAaTENIbHOCTh HM3Y4YEeHHUs] y4yeOHOro Marepuaga C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3€H, JIOTHKH y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH oOyyaromuxcs. 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 HAPABICHHOCTh Ha MOCIEAYIOIIee
pasBUTHE OWOJOTMYECKHX 3HAHUH, OPHEHTHPOBAHHBIX Ha (POpPMUpPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, OKOJOTHYECKOTO MBIIUICHHS, MPEACTABICHUH O 3I0pOBOM 00pase KH3HH, Ha
BOCTIHTaHWE OEpPEeXHOTO OTHOIICHUS K OKPYXKAaIoIled MpupomHoi cperme. B mporpamme mo Ouomorun
TaKk)Ke TMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpemmera «buwomorwms» B peamuzamum tpeboanmii GI'OC
COO x mIaHupyeMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM WU TNPEAMETHBIM pe3yjbTaTaM OOy4YeHHsS U B
(opMHPOBaHNH OCHOBHBIX BUOB y4eOHO-TIO3HABATEIHHOMN AEATENLHOCTH OOYUYarOIIMXCsl M0 OCBOCHHIO
coJep:kaHusi OMOJIOrHYECKOro 00pa30BaHMs Ha YPOBHE CPEAHEro o01iero oopa3oBaHusl.

YueOnblii npenmer «buonorus» Ha ypoBHE cpemHero oOmero o0Opa3oBaHMs 3aBepIlacT
Ouostornveckoe oOpa3oBaHHE B WIKOJIE€ W OPHEHTHPOBAH Ha pacllUpeHHe W YIayOlieHHe 3HaHUM
o0yyaromuxcsi 0 KUBOH IMPUPOAE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTHH, 3MOPHOJIOTHU U
OMOJIOTMH Pa3BUTHUS, TEHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, 3BOJIFOLMOHHOTO YUEHUS U 3KOJIOTHH.

Nzyyenne ydeOHoro mnpeamera «buosorusy Ha YIUIyOJICHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOATrOTOBKY OOYYaroLIMXCsl K IOCJIEAYIOIIEMY IOJIyYCHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3aX H
OpraHu3alMAXx CpeAaHero mnpodeccnoHanbHOro obpasoBaHus. OCHOBY €ro COIACPXaHUSI COCTaBIISET
cucremMa OWOJOTMYECKMX 3HAHUWH, MONYYEHHBIX TMPH H3YYEeHHH OOYYArOIIUMHCS COOTBETCTBYIOIIHX
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 YelloBeKa, OOIINX 3aKOHOMEPHOCTSIX KHU3HHU, JOTIOHUTEIHLHO
BKIIFOUEHBI OWOJIOTMYECKHE CBEJCHUS MPUKIAJHOTO M TIOMCKOBOTO XapakTepa, KOTOphle MOXKHO
WCIIOJIb30BaTh KaK OPHEHTHPHI JJIs TOCIIEAYIOIIEro BeIOOpa mpodeccuu. Bo3zmokHa Takxke MHTErpanus
OMOJIOTMYECKUX 3HAHUK C COOTBETCTBYIOLIMMH 3HAHUSMH, OTYYEHHBIMI 00yUYarOIIUMUCS IPU U3yUCHUH
(bU3NKHU, XUMUY, Teorpaduu 1 MAaTEMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy npeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIOLMOHHBIA MOAXOABl K M3yueHHIo Owuonormu. CorinacHO UM, H3y4YalOTCs CBOicTBA U
3aKOHOMEPHOCTH, XapaKTCPHBLIC [Jid JKUBBIX CHCTEM pPA3HOTO YPOBHA OpraHu3anuyd, 3BOJIOIHU
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHUs] OMOJIOTHYECKOro pa3HooOpa3us maHetsl. Tak, B 10 kimacce
W3y4yaroTCsd OCHOBBI MOJIEKYJSIPHOH M KIJIETOYHOW OWONOTHH, SMOPHONOTMM W OHOJOTHH pa3BUTHA,
TCHCTUKU H CCICKIHH, OMOTEXHOJIOTUM W CHHTETHYECKOM 6HOHOFI/II/I, AKTYaJIUSUPYIOTCA 3HAHUA
oOyJaronuxcs 10 OOTaHMKEe, 300JIOTMH, aHAaTOMuHU, (Gu3HoNoruu uenoBeka. B 11 kiacce u3ydarorcs
SBOJIIOLIMOHHOE YYE€HHE, OCHOBHI 3KOJIOTHH U yueHHe 0 Onocdepe.

VYuebunslii npeaMeT «buonorus» npu3BaH 00eCTIEYUTs OCBOSHHE O0YYaIOIMMUCS OHOJIOTHYEeCKUX
TEOpUH U 3aKOHOB, UJIEV, NPUHITUIIOB U MPABUII, JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTeCTBEHHO-HAYYHOU
KapTHHBI MUpA, 3HAHUH O CTPOEHHH, MHOI000pa3uu M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJISINY,
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OMOIICHO3a, DKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JIOCTH)KCHHUSX, COBPEMEHHBIX HCCIICTIOBAHUSIX B
OWMOJIOTUH, TIPHUKIAJHBIX acleKTaX OMOJIOTUYECKUX 3HaHWH. [IJisi pa3BHTHS W TOJAJEPKaHUS WHTEpeca
oOydaromuxcss K OWOJIOTMM HapsAy CO 3HAYUTEIbHBIM OOBEMOM TEOPETHUSCKOTO Marepuaia B
COJICP)KaHUU TPOTPaMMbl IO OHOJOTMH TNPETYCMOTPEHO 3HAKOMCTBO C HCTOpUCH CTAaHOBJICHHS U
PasBUTHUS TOH WM UHOM 00IacTH OUOJIOTHH, BKIIQJIOM OTEUECTBEHHBIX M 3apYOCKHBIX YIEHBIX B PCIICHHE
BRKHEHIIINX OMOJIOTHYECKUX H YKOJIOTHYECKHUX MPOOIIEM.

Lenp w3ydenus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YpPOBHE — OBJQJICHUC
00yYarOIUMHUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAIEHOW OPTaHU3AIMHU )KUBBIX CHCTEM Pa3HOTO paHra
U mpuoOpeTeHHEe YMEHWH WCIOJIb30BaTh 3TH 3HAHHWA B (OPMHPOBAHMH HMHTEpeca K ONpelnesIEHHOMN
obnactu TMpo(eCcCUOHANTBHON JEATEIBHOCTH, CBSI3aHHONH C OWoOJIOTHEH, WIM K BBIOOPY Yy4eOHOTO
3aBeNICHUS JIIS POJIOJKCHUST OMOIOTHUECKOTr0 00pa30BaHMS.

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

OCBOCHHUE OOYYAIONIMMHCS CHUCTEMbl OHOJIOTMYECKUX 3HAHMA: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpUSIX, KOHICTIHUAK, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MPaBUIIAX, COCTABIISFOIIUX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa, O CTPOCHHH, MHOTOOOpasuu ¥ OCOOCHHOCTSX
OMOJIOTMYECKUX CUCTEeM (KIJIETKA, OpraHu3M, MOMYJISAIUs, BUJ, OMOTeoIeH03, Onocdepa); 0 BBIIAIOIIMXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaroIUXCsA € METOJaMH IO3HAHUS >KUBOW MPHPOIBI: HCCICTOBATEILCKUMHU
METOJIJaMU OHMOJIOTMYECKUX HayK (MOJICKYJSPHON M KJICTOYHOH OHMOJIOrHH, SMOPHUOJIOTHU U OHOJIOTHU
pa3BUTUA, TCHCTUKH U CCJIICKIUU, 6I/IOT€XHOJ'IOFI/II/I M CHHTETHYECKOM 6I/IOHOFI/II/I, IMaJICOHTOJIOI'HUH,
9KOJIOTHH); METOJAaMHU CAMOCTOSTEIILHOTO MPOBEICHNS OUOOTHMUSCKIX UCCIIEIOBAHNIN B TaOOPATOPHH H
B Tipupoie (HabroieHue, N3MepEeHre, SKCIIEPUMEHT, MOJICIINPOBAHHE);

OBJIAJICHHE OOYYArOIIMMHUCSA YMECHUSIMHU: CaMOCTOSTCIIbHO HAaXOJIWUTh, AaHAJIU3UPOBaTh U
UCTOJIb30BaTh OMOJIOTHYECKYI0 HMH(OPMAIIHIO; TIONB30BaThCS OWOJOTHMYECKOH TEPMUHOJNOTHEH U
CHUMBOJIMKO#; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU M COIMATIBHO-DKOHOMHYCCKHUMHU H
9KOJIOTHUECKUMH Tpo0ieMaMH 4eJIOBEYEeCTBa; OICHWBATh IMOCIEACTBHS CBOEH JIESTEIBHOCTH TI0
OTHOILICHUIO K OKpY)Karollel MPUPOTHON cpelie, COOCTBEHHOMY 3J0POBBIO U 370POBBIO OKPY)KAIOIIHX
nrofiel; 00OCHOBBIBATh M COOJMIONATh MEpbl MPOPHIAKTHKH HH()EKIMOHHBIX 3a00JICBaHHN, TMpaBUIia
MOBEJICHUS B TMpPUpPOJie U oObecreueHuss 0e30MacHOCTH COOCTBEHHOW JKM3HEIEATCIILHOCTH B
YPE3BBIYAMHBIX CUTYAIUSIX HPUPOIHOTO M TEXHOTEHHOIO XapaKTepa; XapaKTephu30BaTh COBPEMCHHBIC
HAYYHBIC OTKPBITHSI B 00JIACTH OUOJIOTHH;

pasBUTHE y OOYYAIOUIMXCS HWHTE/UICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEW B Tpoliecce
3HAaKOMCTBa C BBIJAIONIMMUCA OTKPBITUAMU W COBPEMCHHBIMU HUCCICAOBAHUSAMU B 6I/IOJIOI‘I/II/I,
peliacMbIMH ~ €H0  MPOOJeMaMHu, METOJOJIOTHEH  OWONOTMYECKOTO  HCCIEJOBaHUs, MPOBEJACHUS
IKCTIEPUMEHTAIILHBIX HCCIICIOBAHNM, pEIlICHHs OMONIOTHYECKUX 3a7a4, MOACIUPOBAHHS OUOJIOTHMYECKHX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUEC Y 06y‘IaIOH_[I/IXC$I IOEHHOCTHOI'O OTHOIICHUA K JKUBOM npupoac B HOCJIOM U K
OTJCIbHBIM e€ 00BEKTaM U SIBICHHAM; (POPMUPOBAHME HKOJOTHUECKON, TEHETHYECKONH TPaMOTHOCTH,
O6IIICI71 KYJIBTYpPbI HIOBEACHHNA B IIPUPOAC; MHTCIPALlNN €CTCCTBECHHO-HAYYHbIX 3HaHHI7[;

npuoOpeTeHre OOydYarOIIUMKUCS KOMIIETEHTHOCTH B  PalMOHAIBFHOM IPHPOONOIb30BAHUH
(coOmroieHne TpaBUJI TOBEJEHUS B TPHUPOJIE, OXPaHBI BHUJIOB, DKOCHCTEM, OUWOCQEphI), COXpPAHEHUU
COOCTBEHHOTO 37I0OPOBbSI W 37I0POBbSl OKPYXAIOIIUX JIOACH (COONMo/eHUsI Mep NPO(QUIaKTHKU
3a0oneBaHnii, oOecriedeHne OE30MACHOCTH KHM3HEJCATENHHOCTH B  YPE3BBIYAMHBIX  CHTYaIUIX
MIPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BaHUSI OMOJIOTMYECKUX 3HAHWUH U YMEHU B
MTOBCETHEBHOU KHU3HU;

CO3JIaHKe YCIOBUI [l 0CO3HAHHOTO BBIOOPa 00YYArOIUMHKCS MHIMBHYaTbHOW 00pa30BaTeNbHOI
TPAaeKTOPUH, CHOCOOCTBYIOIIEH  TOCIEAYIOIEMY MpPO(pECCHOHANEHOMY  CaMOOINPE/ICICHUI0, B
COOTBETCTBUH C UHIWBUyaIbHBIMU HHTEPECAMHU U MOTPEOHOCTIMH PETUOHA.

OO0mee 4yncno 4acoB, OTBEAEHHBIX HA M3y4YeHHE OMOJOTHH HAa YIIyOJEHHOM YPOBHE CPETHETO
obmero obpaszoBanmsi, cocraiser 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemeno), B 11 kimacce —
102 gaca (3 yaca B HEZIEIIO).

Otb6op opraHu3anMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHsS] OMOJOTHH OCYIIECTBISETCS C
yu€TOM cIieI(PHUKH €ro COJIEPaHUs ¥ HAPABIICHHOCTH HA MIPOJIOJDKEHUE OHOIOTHIECKOT0 00pa30BaHHUs
B OpPraHu3aIusiX CpeHero npodecCHOHaIbHOTO U BBICIIIETO 00pa3oBaHUsl.



OO0s13aTe/IbHBIM ~ YCJIIOBUEM IIPH  OOYYCHMHM OWOJIOTHH Ha yriyOJIEHHOM YPOBHE SIBIISETCS
NpOBeJIeHHE J1a0OPAaTOPHBIX W TpakTHYeckux pabor. Takke ydacTre 0OydaroIUXCsi B BBIIIOJHEHUH
MPOEKTHBIX M YY€OHO-UCCIIE0BATEBCKUX PA0OT, TEMAaTHKA KOTOPBIX OMPECIIICTCS YIYUTEICM Ha OCHOBE
UMEIOIIUXCS MAaTePHAITbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYYEHUSA
10 KJIACC

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

Tema 1. buosiorns 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 COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
IIpodeccun, cBsazannaple ¢ OWonorueil. 3HadcHNEe OWOJIIOTHH B TPAKTHYCCKOW ICATCIBHOCTH YEIIOBEKA:
MEAUILNHE, CETLCKOM XO035CTBE, MPOMBIIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

IToptpetsr: Apuctorens, Teodpacr, K. Jluaneit, 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.

TaOnuue! 1 cxeMbl: «CBsi3b OHOJIOIUU C APYTUMH HayKamm», «CrcremMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cuCTeMbI U X U3YUYEeHUE

JKuBble cuctembl Kak mpeaMmeT wuiydeHuss Ouonoruu. CBOHCTBa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTb, CJI0KHOCTh U YIOPSIOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTb, CAaMOOPIaHU3alMs, CAMOBOCHPOM3BEICHHE, PA3APAKUMOCTb, W3MEHUYUBOCTb, POCT H
pa3BUTHE.

YPpOBHM OpraHU3allMU KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KIETOYHbIN, TKAHEBBINA, OPraHU3MEHHBIN,
MOITYJIAIIMOHHO-BUIOBOM,  9KOCHUCTeMHBIH  (OmoreomeHoTmueckuit), Ouocdepusiii.  I[Ipormeccsr,
MPOHMCXOSNINE B KUBBIX cucTeMax. OCHOBHBIC NPU3HAKK >KUBOrO. JKM3HB Kak (opmMa CyIiecTBOBaHUS
Matepuu. Hayku, usydaromye >kMBbI€ CHCTEMBI Ha pa3HBIX YPOBHAX OpraHU3aIUH.

N3ydeHnue KuBBIX cHcTeM. MeTonasl Ouosiornyeckol Hayku. HalOmronenue, u3MepeHue,
9KCIEPUMEHT, CHCTEeMaTu3alus, MeTaaHaius. lloHsATHE O 3aBUCHMMON M HE3aBUCHMOH IEpEMEHHOM.
[Tnanmposanue 3kcriepumenTa. [locraHoBka u mpoBepka runote3. HymneBas runoresa. [ToHsTHE BBIOOPKH
u e€ mocroBepHOCTb. Pa3bpoc B Owonormueckux gaHHbIX. OIllEHKa JOCTOBEPHOCTH IONyYEHHBIX
pe3ynbTaToB. [IpHUMHbI HCKaXKEHUS Pe3yIbTaTOB KCIIepUMeHTa. [IoHsITHE CTaTUCTHYECKOTO 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», «buoreonenos», «buochepar, «Metoabt
U3Y4YEHUS )KUBOU IIPUPOIBD».

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

IIpakTHyeckast padora «lcronp3oBaHNe Pa3TUYHBIX METOJOB TP U3YUEHUH KUBBIX CUCTEM).

Tema 3. buosiorus 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 MOJIEKYJISIPHON U KJIETOYHOH OMONIOTMU: MHUKPOCKOIHUS, XpoMaTorpadus, snekrpodopes,
METOA MEYEHBIX aTroMoB, aud¢epeHInanbHoe LEeHTPUPYrupoBaHUEe, KyJIbTHBUPOBAaHHE KIIETOK.
Hzyuenue urcupogannvix Kiemok. DIEKTPOHHAS MUKPOCKONUS. KOH@oKanbHas MUKPOCKORUSL.
Bumanvnoe (npusxcusnennoe) uzyuenue Kiemox.

JleMoHCcTpanun

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

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

OO0opynoBaHue: CBETOBOM MHKDPOCKOI, MHUKpONpenapaTrbl pAacTUTEIbHBIX, HBOTHBIX H
OakTepHaThHBIX KICTOK.



IpakTuueckass pa6ora «V3yueHne METOMOB KIIETOYHOM Ouomoruu (xpomaTtorpadus,
anekTpodopes, nuddepeHnuanbHoe neHTpudyrupopanue, [T1P)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPAMUKPO3JIEMEHTH. Boga u €€ ponp Kak
pacTBOpHTENS, peareHTa, y4dacThe B CTPYKTYPHPOBAaHHH KJIETKH, TEIUIOPEryIanud. MuHepalbHbIe
BEIIleCcTBa KIETKH, UX OMOJIOTHIecKas poib. POJIb KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuydeckne BelllecTBa KJIETKH. buonoruueckue momumepsl. benku. AMUHOKHCIOTHBIN COCTaB
6enkoB. CTpyKTypsl 6emKkoBOr MoJeKyinbl. [lepBuuHast cTpykTypa Oeika, menTHIHAs CBsA3b. BTropudHas,
TpeTH4Has, 4eTBepTHdYHas CTPYKTyphl. JleHatypamms. CpoiictBa OenmkoB. Kmaccmbukarmms Oenkos.
Bbuonoruueckue GpyHKInM 0enKoB. [Ipuonul.

YraeBoapl. MoHOcaxapupl, AWcCaxapuibl, OJMrocaxapuibl W monucaxapunsl. OOmuMi maH
CTpoeHUs U (PM3UKO-XUMHUYECKIE CBOMCTBA yrieBo0B. bromornyeckue GpyHKIINU yTIeBOIOB.

Jlumuppl. TmapodunbHO-THIpOdoOHBIE cBoiicTBa. Knaccubpukaums nununos. Tpuriauuepuasl,
¢dochomunuapl, BOCKH, ctepouibl. bruonornueckue gpynkumu mununos. OOmpe cBOWCTBa OMOIOTHIECKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTH K CAMO3aMBIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK u PHK. Crpoenune nyknenHoBbix kuciaot. Hykneotuasl. [lpuniun
komIuieMeHnTapHoctu. [IpaBuino Yapradda. Crpykrypa [JHK — nBoitHas cnupans. MecTOHAX0XKIESHUE U
omnonorunueckue ¢pynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne wmonekynbsl AT®. Maxkposprudeckne cBsisu B Mosekyine AT®. buomormueckue
¢yakiuun  AT®.  BoccTaHOBIGHHBIE — TEPEHOCYMKH, WX  (QYHKIMM B  KIeTKe. /[pyeue
nyxneosuompughocghamor (HT®). CexBenupoBanue JHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouojorus: OHOXUMHYECKHE U OHOPHU3MUECKUE HCCIENOBaHUS COCTaBa H
MPOCTPAHCTBEHHOM CTPYKTYpBI OMOMONeKy. Modenuposanue cmpykmypul u yHKYull OUOMOAEKYT U UX
Komniekcos. Komnvromeprwiil Ou3atin u opeaHudecKuli CuHme3s OUOMONEKY U UX HeNPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

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

Huarpammer: «Pacnpenenenne XUMHYECKAX AJIEMEHTOB B HEXMBOH mpupone», «Pacrpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPHUPOJIEN.

Tabmuiel u cxemsbl: «[lepromuyeckas TabIMIa XUMHYESCKHX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOJB», «BemiecTBa B cocraBe opraHuzMoB», «CTpoeHue MOJEKynbl Oenka», «CTpyKTYyphl OEIKOBOM
MOJIeKyNbl», «CTpOoeHHWE MOJeKyNl YIiieBoJoB», «CTpoeHHe MOIeKyl JHIMAoB», «HykienHOBBIE
KHCTOTBD, «CTpoeHue MoneKkynsl ATO.

O6opynoBaHre: XUMHAYeCKas 1Mocyja 1 000pyIOBaHUE.

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

JlabopaTopHass padora «VccremoBaHue HYKIEHHOBBIX KHCJIOT, BBIJCICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne 1 QyHKIHMH KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKas ©  mnpokapuotuueckas. CTpyKTYpHO-(QYHKIIMOHAJIbHEBIC
00pa3oBaHMsI KJICTKH.

Crpoenue mnpokapuothdeckor kierkn. KierodHnas crenka Oaktepuii m apxeil. OcoOeHHOCTH
CTpOEHUS reTepoTpodHONM M aBTOTPO(PHON NMPOKAPUOTHUECKHX KIETOK. MecTo W pojb MPOKapuoT B
OmoreHo3ax.

Crpoenre M (QYHKIHMOHMPOBAHME »JyKapHoTHYeckol wieTku. [lina3matmueckas memOpana
(nnazmanemma). CTpyKTypa IuiazMaTHYecKoid MeMOpaHbl. TpaHCHIOPT BEIECTB Yepe3 MIa3MaTH4YecKyro
MeMOpaHy: naccuBHBIN (nubdy3us, odneryénnas auddysus), akTUBHBINA (NMEPBUYHBIA M BTOPUYHBINA
aKTUBHBIM TpaHcmopt). llomymponmmaemocts wmemOpanbl. PabGoTta HaTpwmii-kajanmeBOro Hacoca.
OHAOLMUTO3: MUHOLMTO3, arounTos. Jk3ounTo3. Kinerounas crenka. CTpyKTypa U QYHKIHH KJIETOYHOM
CTEHKH pacTeHHIA, TPHOOB.

Iurormazma. Iluroszons. Ilutockener. JIpwkenwme 1uTomiasMpl. OpraHouabsl  KIICTKU.
OpHoMeMOpaHHbIE OpraHouAbl KIETKH: sHpomnazmatuueckas cers (OIIC), ammapar [Nombmxw,
JIM30COMBI, X CTpoeHue W (QyHKUHU. B3anMoCBsA3b 0JHOMEMOpPAHHBIX OPraHoMIOB KieTkH. CTpoeHHe
TPaHyJSIPHOTO peTHuKyinyMa. Mexanuzm nanpasienus beaxog ¢ IIIC. CUHTE3 pPacTBOPUMBIX OCIKOB.
CuHTE3 KICTOYHBIX MeMOpaH. [mamkwit (arpaHyispHBIA) OSHAOIIA3MATUYECKHA  PETUKYIYM.
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CekperopHas QyHKIius annapara [oiabmku. Modugukayus 6enxos ¢ annapame I onvoorcu. Copmuposxa
benxkos 6 annapame [onvOxcu. TpaHCHIOPT BeEUIECTB B KJIETKE. BakyoidM pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIIPHH, MIACTUABL. [Ipoucxooicoenie Mumoxouopuil
u nracmud. Cumobuozernes (K.C. Mepeockosckuii, JI. Mapeyauc). Ctpoerne u (pyHKIIUHM MATOXOHIPHA U
wractun. llepBudHble, BTOpPHYHBIE W CJIOXHBIE IUIACTUABI  (DOTOCHHTE3WPYIOIMIUX  DYKAPHOT.
XJI0pOomIacThl, XpOMOILTACTBI, ISHKOIIACTI BHICIIMX PACTEHHH.

HememOpanusie opranouasl kiaetku CTpoeHHe W (YHKIUH HEMEMOpPAHHBIX OPTaHOWIOB KIETKH.
PuGocomser. IIpomescymounvle @uramenmsi. MUKpopHUIaMEHTBI. AKMUHOBble MUKPODUIAMEHMBI.
MelieuHbIe KICTKH. AKMUHO8ble KOMNOHEHMbl HeMblUeyHbIX Kiemok. Mukporpyoouku. KiieTounbii
uentp. CTpoeHHe W JOBWXKEHHUE JKIYTHMKOB W pECHHYEK. MHKpOTpyOOUKH LUTOIUIA3MBI. L{eHTpHONb.
benku, accoyuuposannvle c muxpoguramenmamu u Mukpompyoouxkamu. Momoprwie Oenxu.

Anpo. Obonouka aapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKHA, UX CTpPOSeHHE W QYHKIUH. SaepHbIii
OenkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B MHTEP(HA3HOM siApe. DyxXpomamun u
ecemepoxpomamun. Belku XpoMaTHHAa — TUCTOHBL. JJunamuka s0eprou 006010uku 8 mumose. AoepHuoiil
MPAHCNOpPM.

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

JdeMoHcTpanuu

Ioptpetsi: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuupel u cxembl: «CTpOCHHE DYKApUOTHYECKON KIETKW», «CTpoeHHE >KUBOTHOM KIIETKH»,
«CTpoeHHe  pacTUTENbHOM  KIeTKkW»,  «CTpoeHue  MUTOXOHIpuu», «Sapo»,  «CrpoeHue
MPOKAPUOTUIECKOH KICTKID.

OO0opynoBaHue: CBETOBOH MHKPOCKOIN, MHKpOIpEnaparbl pacTUTENBHBIX, JKUBOTHBIX KJIETOK,
MUKpOTIpenapaTsl 0aKTepHaTbHBIX KIETOK.

JlaGopaTopHas padora «/3ydeHue CTpOCHUS KIETOK PA3IMIHBIX OPTaHI3MOBY.

IpakTnyeckas padora «/3yueHre CBOWCTB KICTOYHOU MEMOPaHBD.

JlabopaTopHas padora «VccrenoBanye ma3MoiIn3a 1 AEMIa3MoIn3a B paCTUTEIbHBIX KIETKAX».

IIpakTuyeckasi padora «/I3yueHre qBMKEHNS TUTOILIA3MbI B PACTUTENLHBIX KIETKAX).

Tema 6. O0MeH BellecTB M MpeBpalleHUe JHEPTUM B KJIeTKe

AcCUMWIISIIASL W JUCCUMHJISIIIMSA — JIBE€ CTOPOHBI MeTabonu3Ma. Turbel oOMeHa BEIIECTB:
aBTOTpOo(HBIII W TeTepoTpodHBIH. YUacTHe KHCIOpoAa B OOMEHHBIX IIpoleccax. DHEPreTHYecKoe
obecnieuenne xietku: mnpeBpamieane AT® B oOMeHHBIX mnpomeccax. DepMEHTATUBHBEIN XapakTep
peakiuii KJIeTOYHOro Meraboju3Ma. MDepMeHThl, MX CTPOEHHUE, CBOWCTBA M MEXaHU3M JCHCTBUSL.
Kodepmentsr. Otnuuns GpepMEHTOB OT HEOPTaHWYECKUX KaTaln3aTOpOB. Belku-akThBaTOpHI U OENKH-
WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PepPMEHTATHBHBIX PEAKIINA OT Pa3InYHBIX (DAKTOPOB.

IlepBUYHBINA CHHTE3 OPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTES. AHOKCUSEHHbIU U OKCULEHHbII
gomocunmes y 6axmepuii. Ceemocobuparowjue nueMeHmsl U NUSMeHmyvl peakyuoHHo2o yewmpa. Poib
XJIOpOILIACTOB B mpolecce ¢orocuHTe3a. CBetoBast u TeMHOBas assl. @Pomoovixanue, Cs., C4. u CAM-
munvl omocunmesa. [IpogyKTUBHOCTh (OTOCHHTE3a. BimsHUe pa3nuvHbIX (aKTOpPOB Ha CKOPOCTD
¢dorocuHTe3a. 3HaUeHHE (HOTOCHHTE3A.

Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUIUPYIOIINE OaKTepHH,
Kenez00aKTepun, cepodaKTepruu, BOAOPOIHbIE OaKTeprH. 3HAaUEHHE XEMOCHHTE3A.

AHa’poOHble opraHm3Mbl. Buasl Opokenus. IlpomykTel OposkeHHMS W WX HCIOIH30BAHHE
4eN0BeKOM. AHa3pOOHbBIE MUKPOOPTaHU3MBI KaK 00BbEKTHl OMOTEXHOJIOTUH U BO30YUTENN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTaIlbl YHEpreTuyeckoro oomena. IlogroropurensHelit sTan. I'nukonms —
OECKUCIIOPOIHOE PACIIETUIEHUE TITFOKO3BI.

Buonoruueckoe OKWCIIeHWE, WM KJIETOYHOE JIbIXxaHue. Poib MHUTOXOHIpHWII B Mpoleccax
Oounosornueckoro okxucienus. Luknnyeckue peakuuu. OxucnurenbHoe (ochopuimpoBanue. JHuepeus:
Membpannozo  epaduenma  npomornos. Cummes ATD: paboma npomonnou AT@-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. Duremsrapar, Il
Murtuemn, I'. A. 3aBap3uH.



Tabmmmer 1 cxembl: «@OTOCHHTE3Y», «IHEPreTHUCCKU 00MeH», «brocuuTes Oenmka», «CtpoeHue
bepMeHTay, «XEMOCHHTE3).

O0opynoBaHue: CBETOBOH MHKPOCKOM, OO0OpyIOBaHWE AJisl TPUTOTOBICHHS IOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

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

JlaGopaTopnasi padora «/3ydyeHue ¢epMEHTATHBHOTO pacUICMJICHUS! MEPOKCHAa BOIOpOJa B
PacCTUTEIBHBIX M KUBOTHBIX KIETKAX».

JladopaTtopHasi pa6oTa «CpaBHEHHE IPOIECCOB (OTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE POLIECCOB OPOKECHUS U ABIXAHHS».

Tema 7. Haciencreennas nagopmanus U peaan3anus eé B KIeTKe

Peakuun matpuunoro cunresa. II[puHINI KOMIIEMEHTaApHOCTH B PEAKLUSIX MaTPUYHOIO CHHTE3A.
Peanuzanus nacnenctBenHoi uH(opMainmu. ['eHeTmyeckuwid Kon, ero cBoiicTBa. TpaHCcKpumuus —
MatpuuHblii cuHTe3 PHK. IlpuHuIuMmel TpaHCKpuNIMM: KOMIUIEMEHTApHOCTb, AHTHUIAPAJIEIbHOCTS,
acUMMeTpUIHOCTh. Cospesanue mampuunvlx PHK 6 syxapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancnsiius u e€ stansl. Yuactre TpancropTHeIX PHK B OnocunTese 6enka. YcnoBus OnocuHTe3a
oenka. KogupoBanue amuHokucioT. Pons pubocom B bnocuHTe3e Oernka.

Cospemennvle npeocmasnenus o cmpoenuu 2eHog. Opranu3alys FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsmust akTHBHOCTH TeHOB y mpokapuoT. I unoresa omepona (®. XKakob, XK. Mano). Mozrekyiapusie
MeXaHu3Mvl IKCRpeccuu 2eHog y sykapuom. Pornv xpomamuna 6 pecynsyuu pabomwl eenos. Perynsuus
0OMEHHBIX MPOLECCOB B KieTke. KileTouHbIi romeocTas.

Bupycsl — HekneTouHble (OPMBI JKU3HU U 0OJIUraTHBIE Mapa3uTsl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBHUPYCOB, Oaktepuodaros. Kusuennviti yuxn JHK-codepocawux eupycos, PHK-
cooepacawux supycos, bakmepuogpazos. Obpamnas mpanckpunyus, pegepmasa, UHmezpasa.

Bupycabie 3a0omeBanusi denoBeka, kuBOTHBIX, pactenwmii. CIINJ[, COVID-19, couumanbHble n
MEIULHCKHE TPOOIIEMBI.

Buoungpopmamuxa: unmezpayus u aumanuz Oomvuiux maccusos («bigdatay) cmpyxmyphwix
buonocuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyure. IIpocpammupyemvie @yHkyuu
benxos. Cnocodwvl 0ocmasKu 1eKkapcma.

JdeMoHcTpanuu

[Moptpetsi: H. K. Komnsrios, /1. 1. FiBaHOBCKUH.

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 perymsuus. Marepdasza u muro3. OCOOEHHOCTH IMPOLECCOB,
nporekarouux B nHTepdase. [lonroroska kinetku k aenenuto. [lpecunrerndecknii (IOCTMUTOTHUECKUH),
CUHTETUYCCKUIN M MOCTCUHTETUYCCKUI (IPEMUTOTUYECCKHI) TIepro bl UHTEP(DA3hI.

Matpuunsiii cunre3 JIHK — perukanus. [punnuner permukanun JJHK: komruiemeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBII CUHTE3, aHTUNapaieabHOocTh. Mexanusm pemnukanuu JHK. Xpomocomsl.
Crpoenne xpomocoM. Tenmomepsl W TenmoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapHOTHIL
JMTIouTHEIN B TaIuIONIHBIA HAa0OpBl XpoMocoM. ['oMoorudabie XpoMocoMEL. [1010BBIE XPOMOCOMEI.

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

Perynsmus MutoTHUECKOTO IMKIIA KIeTKH. [Iporpammupyemast KjeToqHas ru0enb — armonTos.

Knerounoe simpo, xXpomocombl, (yHKUHOHANbHAsi TeHOMHKA. Mexanusmvl npoaugepayuu,
ougppepenyuposku, cmapenus u 2ubenu kiemox. «L{ugpposas kiemxay — buounghopmamuveckue mooenu
DYHKYUOHUPOBAHUA KIEMKU.

JdeMoHcTpanuu

Tabmuuper u  cxembl: <«OKu3HEHHBIH LMK KIETKW», «MuT03», «CTpoeHHE XpOMOCOM»,
«Pemmukarms JTHK».

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

JlabopaTopHas padora «/3ydyeHue XxpoMOCOM Ha FOTOBBIX MUKpOIpEnapaTax.

JlaGopaTopHasi padora «HabmogeHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHKpOIIpeTaparTax)y.

Tema 9. CTpoenue n GyHKIUH OPTraHU3MOB



buosnoruueckoe pasHooOpasue opraHuzMoB. OJHOKJIETOYHbIC, KOJOHUAIBHBIC, MHOTOKJIETOYHbIE
OpTaHHU3MBI.

OCOOCHHOCTH CTPOCHUS U KU3HEACATEIILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu, apxew,
OJTHOKJIETOYHBIE TPHOBI, OTHOKIIETOYHBIE BOJIOPOCIH, APYyTrUe MPOTHCTHL. KoJoHMa bHbIE OPraHU3MBI.

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

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHAas, MOKPOBHAs, MPOBOASIIA,
OCHOBHasl, MexaHuueckass. OcoOeHHOCTH CTpoeHHs, (YHKUIMM M paclojIOXKEHUS TKaHEHl B opraHax
pacTeHui.

TkaHu JKMBOTHBIX W YE€JOBEKA. THIBI >KUBOTHBIX TKAHEH: SMUTENUaNbHAs, COCAUHUTEIbHAS,
MbllIeyHas, HepBHas. OcoOeHHOCTH cTpoeHusl, QYHKIMH U PacloiIOKEeHUs TKaHEeH B OpraHax >KHBOTHBIX
U 4eJI0BEeKa.

Opranel. BereratuBHble W TeHepaTHBHBIE OpraHbl pacTeHH. OpraHbl U CHCTEMBI OpPI'aHOB
JKABOTHBIX U 4esloBeKa. DYHKIUU OPraHOB U CUCTEM OpPIaHOB.

Onopa Tena opranu3MoB. Kapkac pactennii. CkeneTbl ONHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
>KUBOTHBIX. HapyXHbIi 1 BHyTpeHHU cKeneT. CTPOCHHUE U TUIIBI COCAUHEHUS KOCTEH.

JIBmkeHHe OpraHu3MOB. JIBW)KCHHE OIHOKJICTOYHBIX OPraHM3MOB: aMEOOHMIIHOE, >KTYTHKOBOE,
pecHU4YHOE. J[BHyK€HNE MHOTOKJIETOYHBIX PaCTEHHI: TPOIU3MBl U HACTHH. J|BH)K€HHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YeJIOBEKa: MblIedyHas cucrema. Pedrexc. CkeneTHbIe MBIIIIBI M UX PaboTa.

Ilntanue opraHusmos. IlormonieHue BOABI, YIJIEKUCIOTO Ta3a W MUHEPAIBHBIX BELIECTB
pacteHusMU. [IuraHue XUBOTHBIX. BHYTpHMIIOJIOCTHOE M BHYTPHUKIIETOYHOE NHIleBapeHue. lIurtanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl NHINEBApUTENBHOTO TpakTa. [IWIneBapuUTENbHBIE  JKENE3BI.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Hbixanue opranusmoB. Jlpixanue pactenuii. [lpixanue >kuBOTHBIX. Juddy3us ra3oe dyepes
NOBEPXHOCTH KIeTKH. KoxkHoe npixanme. [lpixarenpHast moBepxHOCTh. JKaOepHoe U NEroyHoe AbIXaHUE.
JIpIXaHVe TO3BOHOYHBIX JKUBOTHBIX M YEIOBEKa. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHMS JETKHUX
II03BOHOYHBIX XUBOTHBIX. JIbIXaTeJbHAS CUCTEMA 4YENOBEKAa. MexXaHUu3M BEHTWIILUH JETKUX y NTUL[ U
MJICKOTIUTAIOIIMX. Perymsius neixanus. [{pixareabHble 00bEMBI.

TpaHCHIOPT BEWIECTB y OpraHU3MOB. TpPaHCHIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOPT BELIECTB Y
JKUBOTHBIX. KpoBeHocHas cuctema U e€ opraHbl. KpoBeHOCHas CHCTeMa MO3BOHOYHBIX XUBOTHBIX U
yenoBeka. Cepale, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyrm kpoBooOparieHus. OBOIIOINHOHHBIE
YCIIOXKHEHHUSI CTPOCHUS KPOBEHOCHOW CHCTEMbl II03BOHOYHBIX KHMBOTHBIX. Pabora cepauma u eé
perysanus.

Brinenenne y opranusmos. Beigenenne y pactenuil. Beinenenve y KuBoTHBIX. COKpaTHTEIbHBIE
Bakyonu. Oprassl BeieneHus. GuibTpanys, ceKpeLusi 1 00OpaTHOE BCaChIBAHUE KaK MEXaHU3MbI pabOThI
OpraHoB BelJe/IeHNs. CBSA3b MOJIOCTH Tela ¢ KPOBEHOCHOM M BBIAECIUTENBHON CUCTEMAaMH. Brinenenue y
MO03BOHOYHBIX KMBOTHBIX H 4yenoBeka. [louku. CtpoeHue U QyHKIMOHUpOBaHKEe Heppona. OOpa3oBaHue
MOYH y YEJIOBEKA.

3ammra y OpraHM3MoOB. 3alidTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IHCTHI
mpocTedmux. 3alurTa y MHOTOKJIETOUHBIX pacTeHuid. Kyrtukyna. CpencTBa MacCUBHOM M XMMHUYECKOM
3anuThl. OUTOHLUIBL.

3ammuTa y MHOTOKJIETOYHBIX XHBOTHBIX. [IOKpOBBI M MX IpPOM3BOJHBIE. 3alllUTa OpPraHHU3Ma OT
Oonesneil. UIMMyHHas cucrtema 4desnoBeka. KieTOYHbBI M T'yMOpanbHbBII MMMYHUTET. BpokI€HHBIA u
MpHOOPETEHHBIN crenn(UIecknii UMMYHHTET. Teopusi KIIOHANbHO-celeKTuBHOro nmmynmreta (IL.
Opmux, ®. M. bepuer, C. ToneraBa). BocnamuTtensHbie OTBETHI OpPraHU3MOB. POJb BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHM.

PazngpaxkuMocTe M peryisuus y Opranu3MoB. Pasapa’kuMOCTh y OJHOKIJIETOYHBIX OpPraHU3MOB.
Takcuchl. Pazipa)xuMoCTh U peryJisinys y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAYEHUE.

HepBras cucrtema u peduekropHas peryisius y >KMBOTHbIX. HepBHas cuctema u e€ oTAEmbI.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENIBl TOJIOBHOTO MO3ra
MO03BOHOYHBIX JKUBOTHBIX. Peduiekc u pedrekTopHas nyra. be3ycioBHbIE 1 yCIOBHBIE PE(IICKCHI.

I'yMopanbHas perynsuus v 3HIOKPHHHAs CUCTEMA JKMBOTHBIX M YeoBeka. JKene3pl 3HJOKpUHHON
CUCTEMBI M MX TOpMOHBI. JlelcTBuEe TOpMOHOB. B3anMOCBSA3b HEPBHOM W OSHIAOKPUHHOU CHCTEM.
I'mnoTanamo-runoduzapHas cucrema.

JdemoHcTpanuu



IToptpert: U. I1. ITaBnos.

Tabmuuel u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIM», «MHOTOKJIETOYHBIE BOIOPOCINY,
«baxtepun», «llpocreiimme», «OpraHbl LIBETKOBBIX pacTeHUi», «CHCTEMBbl OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHum pacteHuit», «KopHeBble CcHCTEMBIY,
«Ctpoenue credms», «CTpoeHne NHCTOBOW IIACTUHKM», «TKaHM >KMBOTHBIX», «CKENEeT YelloBeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxarenbHas cucreMa», «HepsHas
cuctema», «Koxa», «Mpleynas cuctema», «BwlaenurtenbHas cuctema», «HJIOKPHHHAS CUCTEMay,
«Ctpoenne Mpiunp», «Mmmynurery, «KumeunononoctHele», «CxeMa MHUTaHUS —PacTEHUID,
«KpoBeHOCHBIE CHUCTEMBI IO3BOHOYHBIX JKHMBOTHBIX», «CTpoeHue ruipel», «CTpoeHHE IUIaHApUNY,
«BHyTpeHHee cTpoeHue H0xkIeBoro uepBs», «HepBHas cucrtema peib», «HepBHas cucrema JATYIIKHY,
«HepBHas cucrema mnpecMmbikatonxcsa», «HepBHas cucrema ntuny», «HepBHas cucrema
MIIEKOIUTarOIuX», «HepBHas cucrema yenoBeka», «Peduiexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPONpENapaTthl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHX, JKHUBBIE
9K3EMIULIPbl KOMHATHBIX PAcTEHUil, repdapuy pacTeHW pas3HBIX OTHAENOB, BIAXXHBIE IpenapaThl
JKUBOTHBIX, CKEJEThl ITO3BOHOYHBIX, KOJUICKIMHM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyloBaHHe Ui JEMOHCTPALMH TOYBEHHOTO W BO3MYIIHOTO NHUTaHUs PACTEHHWH, pacHICTUICHUS
Kpaxmana H O€JKOB MoX AeWcTBHEM (pepMEeHTOB, OOOpyZOBaHME Ul JEMOHCTPALUH OIBITOB IIO
U3MEPEHHUI0 KXU3HEHHOW EMKOCTH JIETKHX, MEXaHW3Ma [bIXAaTENbHBIX IBIKCHUH, MOJAEIH TOJIOBHOTO
MO3ra pa3NUYHbIX KUBOTHBIX.

JlabopaTtopHas padora «/I3yueHue TKaHel pacTeHUI.

JlabopaTopHas padora «/3ydeHune TKaHel KUBOTHBIX).

JladopaTtopHas pa6ora «/I3yueHue opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. PazMHoKXeHMe 1 pa3BUTHE OPTaHU3MOB

®DopMBI pa3MHOKEHHS OPraHU3MOB: Oecriojoe (BKIIFOYasi BETETAaTHBHOE) W IOJIOBOE. Bumbl
0ecIoI0ro pa3MHOXKEHUS: TIOYKOBAHUE, CIOPYJIALUS, (PparMeHTanus1, KIOHHPOBaHHUE.

IlonoBoe pasmHoxkenue. [lomoBele kneTku, wiau rametsl. Meito3. Craaun Mmeiiosa. IloBenenue
xpomocoM B Meito3e. Kpoccunrosep. buosoruueckuit cMpici Meiio3a U MojioBoro mporecca. Meios u ero
MECTO B KH3HEHHOM IIMKJIC OPTaHU3MOB.

IIpenzapoasimeBoe pa3sutHe. ['ameroreHes y kuBOTHBIX. [loyoBeie xkenme3pl. OOpa3oBaHuEe U
pa3BUTHE MOJNOBBIX KiIeToK. CriepMaToreHes3 u ooreres3. CTpoeHue MOIOBbIX KIETOK.

Omto10TBOpeHNE U SMOPHOHATIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTINIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOJIOTHS — HayKa O pa3BUTHH
opram3MoB. Mopgozenesz — 00Ha u3 enasHvix npobiem ambpuonozuu. Konyenyus mopghoeenos u mooenu
mopgozcenesa. Ctanun sMOpHOTeHe3a JKUBOTHBIX (Ha puMmepe Jiaryikn). ApoGnenue. Tumsl qpo0nenust.
Hemepmunuposannoe u nedepmunuposanmoe Opobnenue. bBracmyna, munvt Oracmyn. OCOOEHHOCTH
JIpOOJIeHUsT MIIEKOTIUTAIONIMX. 3apOJBIIIEBbIE JIMCTKH (TacTpyJsims). 3aKiajKa OpraHOB W TKaHEH W3
3apOJBIIIEBEIX JIMCTKOB. B3anMMHOe BIHMsHHME dYacTeld pa3BHBAIOLIErOCs 3apojblmia (3MOpHOHANbHAS
WHAYKUKA). 3akiajka IJlaHa CTPOEHHUS >KMBOTHOTO KaK pPE3ylbTaT HMEpapXU4YecKUX B3aUMOJEHCTBHUN
reHoB. BimsHue Ha SMOpUOHANIEHOE pa3BUTHE Pa3IHYHBIX (PaKTOPOB OKPYKAIOLICH CPeIbl.

Poct u pasButne xuBOTHBIX. llocTamMOpHoHaneHBIN mepuon. IIpsiMoe u HempsiMoe pa3BHTHE.
Pa3Burne ¢ meramopdo3oM y 0eCO3BOHOUHBIX M MO3BOHOYHBIX KMBOTHBIX. bHonorniyeckoe 3HaueHue
MPSIMOTO W HETIPSIMOTO PA3BUTHS, UX PACIPOCTpAaHEHHE 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 POLECcCHI.

PasMHOeHHe W pas3BuTHe pacreHuidl. [ameropur u crmopodur. Melo3 B KU3HEHHOM IIHKJIE
pactenuii. OOpazoBaHue cHop B mpolecce Meiosa. ['amerorenes y pactenuid. OIIOJOTBOPEHHE H
pasBUTHE PACTUTEIBHBIX OPraHu3MOB. [|BOHHOE OIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue
Y pa3BUTHE CEMEHH.

MexaHU3MBI PETyISIIIMA OHTOTE€HE3a y PACTEHUH W KUBOTHBIX.

JleMoHCTpanun

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

Tabmumber m cxembl: «BereratmBHOE pa3MHOXKEHHEY», «THIBI OEcroioro pa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUJOMOHaAbD», «Pa3MHOXEHHE J3BIVIEHB», «Pa3sMHOXEHUE THAPbD», «Meiosy,
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«Xpomocombly, «['ameroreHes», «CTpoeHHe SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuu
oHTOTeHe3a», «lIpsiMoe M HempsMoe pa3BuTHE», «Pa3BuThe Mailckoro xyka», «Pa3BuThe capaHum»,
«Pa3Butne nArymkn», «JlBoWHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHMiD», «CTpoeHue ceMsH
OJTHOJIOJIBHBIX U JABYJIOJBHBIX pacTeHUD», «Ku3HEHHBIH LUK MOPCKOM KamycTh», «KU3HEHHBIN ITUKT
Mxay, «/KU3HEHHBII UK MaOPOTHUKAY, «KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOW MHUKPOCKOIT, MUKPOIIPETIapaThl SHIEKIETOK U CIIEPMAaTO30H/I0B, MOJIENb
« MK pa3BUTHS JATYILIKIY.

JlaGopaTopHas padora «/3ydeHne cTpOCHUS OJIOBBIX KIETOK HAa TOTOBBIX MUKPOITpPETIapaTaxy.

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

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTECHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTU OPraHU3MOB

Hcropusi cTaHOBIIGHHSI M Pa3BUTHS F€HETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHBIX Yu€HbIX B pa3Butuu reHetwku. PabGotet H. K. Komemosa, H. .
Basuiosa, A. H. benosepckoro, I'. /I. Kapnedenko, 0. A. @ummmaenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJBL. [ OMOJIOrMYHBIE XPOMOCOMBI, AJUICNIBHBIE T'€HBI,
albTepHATUBHbIE IPU3HAKH, IOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UroTa, YUCTas
TuHUS, THOpHIBL, TreHoTun, GeHoturn. OCHOBHBIE METOABl TEHETHKH: THOPHIOIOTHYECKHUIA,
LHUTOJIOTHYECKUM, MONEKYIIPHO-TEHETUYECKUIL.

JdeMoHcTpanuu

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

Tabnuiiel U cxeMbl: «MeTOABI TeHETUKNY, «CXeMbI CKPELIUBAHUS.

JlaGopaTopuast padora «/Ipozoduia kak 00BEKT TEHETHYECKUX HCCIICTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBolii 3akoH MeHmens — 3akoH equHOOOpasusi THOPHIOB
nepBoro nokosieHus. I[IpaBuno gomuHupoBanus. Bropoil 3akoH MeHaens — 3aKOH pacUIEIJICHUA
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEHIMBaHUsl. [ MTIOTE3a YUCTOTHI TAMET.

AHanuzupytoniee ckpemuBaHue. I[IpomMeXyTOUHBIM xapakTep HacienoBaHus. PacuiersieHue
MIPU3HAKOB MPH HEMOJIHOM JOMUHUPOBAHHUH.

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

CuerieHHoe HacienoBanue npu3HakoB. PaboTsl T. Moprana. CrenneHHoe HaciaeI0BaHHE TeHOB,
HapyIlIeHUE CIETJICHU MEX/ly TeHaMH. XpOMOCOMHAs TEOpPHUS HACTIEeICTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIM MEXaHHU3M OINpeAeNeHUs Moja. AYTOCOMBI U  IOJIOBBIE
XpoMocombl. ['oMoramMeTHsId M reTeporaMeTHbil moi. ['eHeTHueckass CTpYKTypa IMOJIOBBIX XPOMOCOM.
HacnenoBanne npr3HaKoB, CIIETIIICHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucteMa. IlnedoTponusi — MHOMKECTBEHHOE JIEMCTBHE TIEHa.
MHoOXeCcTBEeHHBIM amnenu3M. B3anMoaelcTBUe HeaUIeNbHBIX TI'e€HOB. KOMIIEMEHTapHOCTh. DMOHCTA3.
[Tonumepus.

I'eneTn4yeckuii KOHTPOJIb Pa3BUTHS PACTCHUM, )KUBOTHBIX M YEJIOBEKA, a TAKXKe (PH3HOJIOTUIECKUX
NPOLIECCOB, MOBEACHUS W KOTHUTHBHBIX (yHKUMH. [‘eHeTHmueckne MexaHU3MBl CHUMOHMOreHesa,
MEXaHU3MBI B3aUMOICUCTBHS «XO35MH — MapasuT» U «XO35IMH — MUKpOOMOoM». ['eHeTHuecKre acreKThl
KOHTPOJIA ¥ I3MEHEHHS HACIIEZCTBEHHON MH()OPMAaIINHU B TIOKOJICHUSIX KIIETOK X OPraHW3MOB.

JleMoHCcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumbr u cxemsl: «llepBelii m BTOpoM 3akoHBI Mennens», «Tperuit 3akoH MeHmET,
«AHanmm3upylomiee ckpemmBanue», «HemomHoe pomuHupoBaHWe», «CIETNIEHHOE HACIeOBaHNE
NpPU3HAKOB y Apo3o¢wmibl», «l'eHernka mnona», «Kapumotunm uenoseka», «Kapuortun apozoduisi»,
«Kapuotun ntunen», «MHOXKECTBEHHBIN ajIen3mM», «B3auMoaeicTBIE TEHOBY.

O6opynoBaHue: MoJenb JUIA JEMOHCTPAllid 3aKOHOB €AMHOOOpas3wsi THOPHAOB TEPBOTO
MOKOJIEHUS] M pacIliCIUIeHHs MpPHU3HAKOB, MOJETb JJI1 JEMOHCTpallMd 3aKOHa HE3aBUCHMOIO
HacJIEJOBAHUs MPHU3HAKOB, MOJENb JUIsI JEMOHCTPAallMM CIEMJIEHHOIO HAclelI0BaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MEUKpoOTIpenapar: «J{po3odumay.

IpakTnyeckas padora «/3yueHne pe3ylbTaTOB MOHOTHOPHIHOTO CKPEIIHMBAHUS Y JPO30(UITBI».
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IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(OHITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHMBOCTH

B3aumopeiicTBue reHoTHIA M cpelbl Tpu GopMupoBaHuu GeHoTHna. N3MEeHYHMBOCTh MPU3HAKOB.
KauecTBeHHBICE W  KOJNWYECTBEHHBIC TIPU3HAKH. BUABI HM3MEHYMBOCTU: HCHACIICJCTBCHHAsS U
HACJIeJICTBEHHASI.

MonmndrkannoHHass W3MEHUYWBOCTh. Pomb cpemsl B (opmupoBaHnn Moan(pHUKAITMOHHON
u3MeHYMBOCTH. Hopma peakiuu mnpusHaka. BapuanuoHHBI psjg W BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOAUGUKAITMOHHON N3MEHINBOCTH.

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

KomOuHaTHBHAsT W3MEHYMBOCTh. MeEHO3 U TIOJIOBOHM TMPONECC — OCHOBA KOMOWHATHUBHOMU
W3MEHYNBOCTH. Pojbhb KOMOMHATHBHON HM3MEHYMBOCTH B CO3IJAHWM TEHETHYECKOTO pPa3sHOOOpa3us B
MpeJienax OJHOro BUA.

MyTtannoHHass U3MEHYMBOCTh. BUIBI MyTalluii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIC. CITOHTaHHBIC
¥ WHIYLUUPOBAaHHBIE MYTallWH. SlAepHBIe W IUTOIUIa3MaTndeckue Mytanud. CoMaTHYeCKHe W TIOJIOBBIE
myTanuu. llpuymHBI BO3HUKHOBEHHWS MyTanwii. MyTareHpl W WX BIHSHAE HA OPTaHHU3MBL
3aKOHOMEpPHOCTH MYTAllMOHHOTO TpoIecca. 3aKOH TOMOJIOTHUECKHUX pAJOB B  HACJIEICTBEHHOMN
m3meHunBoctd (H.U. BaBunoB). BHesnepHas n3MEeHYNBOCTh U HACIIEACTBEHHOCTb.

OnueeHemuxka U 3SNUSEHOMUKA, pOlb dNUSEHEMUYECKUX (DAKmopos 6 HACAeO08aHUU U
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOE.

JdeMoHcTpanuu

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

Tabmuiel w cxembl: «Buasl  u3MeHunBocTHY, «MoaudUKaIMOHHAS  U3MEHYUBOCTHY,
«KoMOuHaTHBHAasE HM3MEHYMBOCTBY, «Melo3», «OmiogoTBopenue», «leHeTnueckue 3a00JieBaHUsA
4yesoBeKay, «Buasl MyTanuiny.

O6opynoBaHue: KUBbIE U TepOapHbIe SK3EMILTSIPHl KOMHATHBIX pacTeHUH, pucyHKH (poTorpadmn)
JKUBOTHBIX C Pa3JIUYHBIMHA BUJAMH U3MEHYMBOCTH.

JlaGopaTopHas padora «lcciaenoBaHue 3aKOHOMEPHOCTEH MOAU(MUKAIMOHHON H3MEHUHWBOCTH.
[locTpoeHne BapHaIMOHHOTO Psijia U BAPUAITMOHHON KPHUBOY.

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

Tema 14. I'eHeTuKA YesI0BEKA

Kapuorun denoBeka. MexyHapoHas MporpaMMa HCCIENOBaHHWS T'eHOMa deroBeka. MeTombl
W3YYeHUs] TEHETHKH 4YeJIOBEeKa: T'€HEANOTHYeCKUH, ONM3HEIOBHIN, ITUTOT€HETHYECKHUN, MOMYIISIIHOHHO-
CTaTHCTUYECKHM, MOJNEKYJIsIpHO-TeHeTn4Yeckuil. CoBpeMEHHOE OmNpe/esieHHe TeHOTHIA: TTOJTHOI€HOMHOE
CEeKBEHHPOBaHHE, TEHOTHIIUPOBaHWE, B TOM umcie ¢ nomomipio [IlIP-ananm3a. HacnencrBeHHbIe
3a0oyeBaHusl 4YeroBeka. | eHHbIE M XPOMOCOMHBIE OOJIe3HM deJoBeKa. bolle3HW C HacienCTBEHHON
MPEIPACIIOIOKEHHOCThI0. 3HAYCHHE MEIUIIMHCKONH TEeHETHKHM B NPEIOTBPAICHUM M JICYCHUH
TeHETHUYECKNX 3a00JieBaHHl YeloBeKka. MeauKo-TeHeTHIecKoe KOHCYIbTUpOoBaHre. CTBOJOBBIC KIICTKH.
[loHsiTHE «TEHETUYECKOro Tpy3a». DTHYECKHE AacCIleKThl WCCIECOBAaHWNA B OONACTH PENaKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'eHetnueckre (hakTOpPhl TOBBIIMICHHOW YYBCTBUTEIBLHOCTH UYEIOBEKa K (U3UYECKOMY U
XUMHYECKOMY 3arps3HEHUI0 OKpYXKaromiei cpeipl. ['eHeTHdeckas MpeapaciioioKEHHOCTh YeNOBEKa K
MATOJIOTHSIM.

JdeMoHcTpanuu

Tabmumsr u cxemsl: «Kapuotun dyenoBeka», «MeTombl W3YYEeHUsS TEHETHKH YEIOBEKa»,
«["enernueckue 3a00I€BaHUS YETOBEKAY.

IIpakTuyeckass padora «CocTaBieHHE U aHATN3 POJOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

HomecTukanus u cenekuus. 3apokaeHue celekuuu u qomectukanuu. Yuenue H. Y. BaBumiosa o
IleHTpax MPOMCXOXKACHUS U MHOTOOOPa3us KyJIbTYPHBIX pacTeHui. Poiib celekiuu B CO31aHUU COPTOB
pacTeHHi U MOpOoJ KUBOTHBIX. COpPT, MOPO/Ia, IITaMM. 3aKOH FOMOJIOTHYECKUX PSIOB B HACJICICTBEHHOM
n3menurBoctd H. Y. BaBuiioBa, ero 3HaueHHe 17151 CENEKIIMOHHON pabOThI.

Mertoap! cenekunoHHON pa®oThl. McKyccTBeHHBIH O0TOOP: MacCOBBI M MHAWBUAYAJIbHBIH. DTarbl
KOMOWHAIIMOHHOHN cenekiuu. VcmpiTanue mnpowmsBoauTeNled Mo MOTOMCTBY. OTOOp 1O TEHOTHIY C
MTOMOIIIBIO OIICHKH ()EHOTHITA MOTOMCTBA U OTOOP 110 T€HOTHITY ¢ IToMoIIbio aHanu3a JJHK.
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HcKycCTBEHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOM pa0oThl. PaguialiMOHHBIA M XUMHYECKHUH
MyTareHe3 Kak HCTOYHMK MyTallMi y KyJIbTYpHBIX (popM opraHu3MmoB. Vcrnonb3oBaHHE T€HOMHOI'O
pelakTHpoBaHUS U MeTonoB pekoMOuHaHTHBIX JHK ams momydeHuss mcxomHoro martepuana ajist
CEJIEKIINH.

[lony4yenne nomumuionnos. BHyTpuBuooBas rudpuauzanusi. bin3koponcTBeHHOE CKpelIBaHUE,
win uHOpumuHr. HeponcTBeHHOEe CKpeliyBaHWe, WIM ayTOpUAuHI. ['eTepo3nc M €ro HpUYMHBL
Hcnonb3oBanue retreposuca B cenekuuu. OtganéHnas ruOpuamsanus. [Ipeomonenme Oecrumomust
MEXBUIOBBIX THOPUIOB. JJOCTIKEHHSI CeNIeKIIUY PACTEHUI U KUBOTHBIX. «3€1EHASA PeBOTIOYUY.

CoxpaHeHre U U3y4YeHHE I'€HETHUECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JUKUX POIHYCH
JUIL CO3JIaHMsI HOBBIX COPTOB W THOPHIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpaeneHue 2eHemuiecKUMU pecypcamy CelbCKOX03AUCMBEHHBIX U NPOMbBICAOBbIX HCUBOMHBIX 8 YEeNsaX
VAVYUEHUS CYWeCmEYIOWUX U CO30AHUA HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUCTEe C NPUMEHEHUEM
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIe008aAHULL, Neped08blX Uoell U NePCHeKMUBHBIX MEeXHOIO0U.

JdeMoHcTpanuu

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JlykesHenko, b. JL
Acraypos, H. bopnoyr, J. K. benses.

Tabmuiel u cxembl: «L{eHTpBI TPOUCXOXKACHUS U MHOTO0OPa3Hs KyJIbTYPHBIX PACTCHUI», «3aKOH
TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHOH M3MEHUMBOCTH», «MeTonsl cenekuum», «OTmainéHHas
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 JIOCTHMIKEHMS CEeJEeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHILHIO, IVIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YUaCTOK, B TEIUIMYHOE XO3AHCTBO,
B JIa0OPATOPHIO arpOYHUBEPCUTETA HIIM HAYIHOTO LICHTPA)».

Tema 16. BUOTeXHOJIOTUS M CHHTETHYECKAS OHOJIOTHSA

OOBEKTHI, WCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKAHEBBIC KYJbTYPHI,
MUKPOOPTaHU3MBI, MX XapaKTepUCTHKA. TpagulloHHas OWOTEXHOJOTHs: XJIeOOleUeHne, MOIyYCHHe
KHCJIIOMOJIOYHBIX MPOAYKTOB, BUHOJIEIINE. MukpoOHOIOrHUeCKUi CUHTES3. OOBEKTHI

MHUKPOOHONIOTHYECKHX TeXHONOoTrui. [Ipon3BoicTBO Oenka, aMUHOKHCIOT ¥ BATAMHHOB.

Coznanne TEXHOJIOTHH M HMHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHHMsS U KOHCTPYHMPOBAHUS
TEHOMOB C LENBI0 IMOJMy4EHUs OPraHU3MOB M MX KOMIIOHEHTOB, COAEP)KAIIUX HE BCTpEdaronyecs B
npupoiec OMOCUHTETUYECKHUE ITyTH.

Knerounas nmxenepusi. MeToabl KylIbTyphl KJIETOK M TKaHEH pacTeHUH U KUBOTHBIX. KproOaHKH.
Comaruueckasi rHOpuaM3aLusl U COMAaTHUECKUil aMOpuorenes. Vcnoap30BaHue TrarionIoOB B CEIEKLUU
pacteHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnoab306anue MOHOKIOHANbHBIX U NOJUKIAOHATbHBIX
anmumen 8 meouyune. VICKycCTBEHHOE OILUIOIOTBOpeHHE. PEKOHCTPYKIUS STHIIEKIIETOK M KIOHUPOBAaHHUE
JKUBOTHBIX. METO/A TpaHCIUIAHTALMHU SAEP KIETOK. TexHonocuu 0300poeieHus, KyIbMUGUpOSaHUs u
MUKPOKAOHANLHO20 PAZMHOICEHUSL CENbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass M TIeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U KOHCTPYHpPOBaHHUE
pexomOuHanTHeix JIHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWKEHUSI W MEPCIEKTUBBI
XPOMOCOMHOH M T€HHOH MH)XEHEPUH. DKOJIOTMUYECKUE U 3TUUECKUE ITPOOIeMbl TeHHOW MHKEHEPHH.

Menunuackue OuoTexHojoruu. IloctreHomHas 1udposas wmeauiuaa. [1I[P-muarnocTuka.
MeTab010MHBII aHANK3, TEHOLEHTPHUUECKU aHaIM3 MPOTeOMa YeJIOBEeKa JJIsi OLEHKH COCTOSHHS €ro
310poBba. Mcmonb30BaHME CTBOJIOBBIX KJETOK. TapretHas tepamust paka. 3D-Onoummxenepus s
pa3paboTki (HYyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUSl KOMIUICKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTHH TPEXMEpPHOTO OHONpUHTHHTA U ckadoiyIMHTa JUIsl pelieHus 3ajad
MEPCOHAIN3UPOBAHHON MEAVIIMHBI.

Coznmannie BEKTOPHBIX BakIWH C LEJIbI0 oOOecredeHns KOMOWHHPOBAHHOW 3alIUTHl  OT
Bo3Oynureneii OPBU, ycraHoBieHne MONEKYJSIPHBIX MeXaHM3MOB (QyHKunoHupoBanus PHK-
COJepKALINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMACHbIE 3a00I€BaHUs YeIOBEKa U )KUBOTHBIX.

JeMoHCcTpanun

Tabmuuel u cxemsl: «lCIOIb30BaHUE MHUKPOOPraHU3MOB B IPOMBILIUIEHHOM IIPOU3BOJCTBEM,
«Knerounas unxxeHepus», «I'eHHas UHXXEHEPUS.
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JladopaTtopHas pa6ota «/3ydeHne 00bEKTOB OMOTEXHOIOT .

IMpakTnyeckas padora «[lomydeHrne MOJIOYHOKHCIBIX TIPOTYKTOBY.

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

11 KJIACC

Tema 1.3apokaenne U pa3BUTHe IBOJIOIMUOHHBIX NMpeaCcTaBJIeHUI B OM0JI0T I

OpomonionHas Teopus Y. Jlapsuna. [Ipeamochbuikd BO3HUKHOBEHHS MapBUHU3MA. JKW3HL H
Hay4Has JesrenbHocTh Y. JlapBuHa.

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

Odopmnenne cunTeTnuyeckoir Teopuu sBomtoiuu (CTD). HeliTpanbHas Teopus 3BOIIOIUM.
CoBpeMeHHAsT JBOJIIONMOHHAS OWONOTHA. 3HAYCHHE DBOJIONMOHHON TeOopud B (HOPMHUPOBAHHUH
€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. Imansraysen, x. Xonnelin, . K. benses.

Tabmuuer u cxembl: «Cucrema xuBoi npupost (o K. JIuanew)», «JlecTHUIa KUBBIX CyIIECTB
(o Jlamapky)», «Mexanu3m (popMHPOBaHUsI IPUCIIOCOOICHUH Y pacTeHUH U )KMBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapmpyta myremectBusi Y. apeuna», «Haxomnku Y. apBuna», «DopMbl 60pp0BI 3a
cymectBoBanue», «llopoabl romybOeir», «MHorooOpasue KyJabTypHBIX (opM KamycTe», «llopomsl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BUAOB (o Y. JlapBuny)», «CxeMa cCOOTHOIICHUS
JBIDKYIUX CHJI 3BOJIOLUN», «OCHOBHBIE MONI0XKEHUSI CHHTETHUECKONH TEOPUH IBOIIOLIMI.

Tema 2. MUKPO3BOIIOLMA U €€ pe3y/ibTaThl

IMomynauus Kkak odyieMeHTapHas eAuHMLA OJBoiouuu. CoBpeMeHHBIE METOJbl  OLEHKHU
TEHETHYECKOTO Pa3zHOOOpa3usi W CTPYKTYpHl MOMyNsiuuid. M3meHeHwe reHO(GOHIa MOMYJSIIAN Kak
3JIEMEHTAPHOE SBOIIIOIIMOHHOE SIBIICHUE. 3aKOH FeHeTHIecKoro paBHoBecus J[x. Xapmau, B. BaiiaOepra.

OnemenTapHble  (QakTopel  (ABWKYIIME  CHJIBI)  OBOJMIONMH. MyTallMOHHBIA  TIpoIIecc.
KomOunatnBHast n3MeHYMBOCTh. Jlpeiid TeHOB — ciydaliHble HEHaNpaBJICHHbIE H3MEHEHHS YacTOT
aiene B momyssauusax. O¢dext ocHoBatens. Ipgexm Oymwiiounoco eopaviuika. CHudiceHue
2eHemu4ecKo20 pazHoobpasus: npudunsl u creocmeus. Ilpossnenue s¢pgpexma Opetigha 2enos 6 b6orvuIUX
u mareix nonyasyusx. Mwurpanuu. HW3onsums momynsiuii: Teorpadudeckas (TpocTpaHCTBEHHas ),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHBIl 0TOOp — Hampapisiomuid (akTop 3Boionur. POpMBI €CTECTBEHHOro oTdopa:
JBWKYIIUA, CTaOWIM3UPYIONINN, pa3peiBatonuid (qu3pynTuBHEIA). [TonoBoit or6op. Bo3HnkHOBEHHE M
3BOJIIOLINA COLMAIBHOTO TIOBEJEHHS )KUBOTHBIX.

IIpucnocoGyieHHOCTh ~ OPraHM3MOB ~ Kak  pe3yibTaT  MHUKPO3BOMOLMH.  BoO3HUKHOBEHHE
NPUCTIOCOONIEHH Y OpraHu3MoB. Apomopdo3sl W wauoaganTanud. [IpuMepsl MPHUCHOCOOJICHUH Y
OpraHU3MOB: MOpQOJIOTHIECcKHE, ¢duznonorunyeckue, OMOXUMHYECKHE, MOBE/IEHYECKHE.
OTHOCHUTENBHOCTE MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bug, ero xpurepuu u cTpykTypa. BumoobpaszoBanue Kak pe3yiabTaT MUKPOIBOIOLHMK. M30m1smus —
KIIFOueBoi  (pakTop BHAooOpazoBaHus. IlyTm u cmocoOsl  BUAOOOPAa30BaHUS: aJUIONATPUUIECKOE
(reorpadmueckoe),  cuMOarpuyeckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIONUILIOWIH3aLus,
ruOpuau3anys). AmuTenbHOCTh 3BOIOIUOHHBIX IPOIIECCOB.

Mexanu3mbl GOpMUPOBaHHUS OUOJIOTHYECKOTO pazHOOOpasusl.

Posb 3BOMIONIMOHHON OMOJIOTHMHU B pa3pab0TKe HaydHBIX METOAOB COXPaHEHHUS OHOpa3HOOOpa3Hsl.
MuKpO3BOMIOLNS U KOIBOJIOIHMS apa3sUuTOB U UX X035eB. MexaHu3Mbl (OPMHUPOBAHUS YCTOWYMBOCTH K
aHTUOMOTHKAM U CTIOCOOBI 60PHLOBI C HEl.

JdeMoHcTpanuu

IToptpersr: C. C. YUerBepukos, . Maiip.

TaOnuie! u cxembl: «MyTalMOHHAsE U3MEHUYUBOCTEY, «[lomynsanuonnas cTpykrypa Buaa», «Cxema
MIPOSIBJICHHsI 3aKoHa Xapau—BaiinOepray, «JIBHKyIINE CHIIBI dBOJIOMHANY», «DKOJOTHUCCKAS H3OJISIINS
MTOMYJISAIIAN CeBaHCKOU (openm», «I eorpadudeckast H30JAINS JTUCTBECHHUAIIBI CHOMPCKON W TUCTBEHHUIIBI
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naypckoi», «llomysslMOHHBIE BOJIHBI UWCJIEHHOCTH XHUIIHUKOB U XepTB», «Cxema neicTBus
€CTECTBEHHOro o0T0opa», «®PopMmbl OOpbOBI 3a cyliecTBOBaHHUE», «VHIYCTpUAIBHBIA MeEJIaHU3M»,
«Kusble uckomnaemsle», «IIokpoBUTENBCTBEHHAs OKpacka XUBOTHBIX», «lIpemympeknaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckue  amantauum»,  «lIpucmocobieHHOCTs  OpraHm3MoB o€
OTHOCUTENBHOCThY, «Kpurepuu Buna», «Bunbl-nBoiiHukm», «CTpyKTypa BUIa B mpupozae», «CrocoOsl
BHIOOOpa3zoBaHus», «l'eorpaduyeckoe BHmooOpa3zoBaHHE TPEX BHUAOB JIAHIBIIICH», «DKOJIOTHIECKOE
BUI000pa30BaHre BUIOB CHHULY, «llonumnonnsl pactenuity, «KamycTHo-penedHsiii THOPUI.

O6opynoBanue: Tepbapuy pacTeHWH, KOJUIGKIIMA HACeKOMBIX, dydela MTHI[ u 3Beped C
IpUMepaMH Pa3iIM4YHbIX MPHUCIIOCOOICHUH, Yydena NTHI U 3Bepell pasHbIX BHIOB, repOapuy pacTeHUH
ONMU3KKX BUAOB, 00Pa30BaBIIMXCS PA3TUUYHBIMHU 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. MakpodBoJiionusi 4 eé pe3yJibTaThl

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

Buoreorpaduueckne mMeronsl u3ydeHus 3omonud. CpaBHeHue (Quopsl U (QayHbl MATEPUKOB H
octpoBoB. buoreorpaduueckue odmacti 3emi. BUABI-SHIEMUKH U PETUKTHL.

OMOpHOJIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKAE METOABl H3YyYCHHS  DBOJIIOLIUH.
I'eHeTudeckre MeXaHU3MBbl D3BOJIOIMM OHTOTEHE3a U TMOSBJICHHUS JBOJIOIUOHHBIX HOBIIECTB.
'oMonornyHple W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MbL. MoOJeKyIsIpHO-
TeHeTHYeCKHe, OMOXUMHYECKHE U MaTEMAaTUIECKUE METO/Ibl U3YUEHHSI SBOMOUH. [ OMOJIOTHYHBIE TEHBI.
CoBpeMeHHbIE METOJIbI TOCTPOCHUS (PUIOTEHETHYECKUX JEPEBBEB.

XPpOMOCOMHBIE MyTaLlU! U 3BOJIFOLIUS] TCHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBwia) 3BOMIONUHN. [lpunyun cmewsvi @ynxyuii. HeobOpatumocTsb
3BOJIIOLIMY. AJlanTUBHAs paananusi. HepaBHOMEPHOCTh TEMITOB 3BOJTIOIHH.

JdeMoHcTpanuu

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

Tabmuiiel 1 cxembl: «DUITOTeHETHYECKUI Psifl IOMIAIN», «APXEONITEPUKCY, «3BEpO3yObIe SIICpPhD»,
«Creronedans», «Puanopute», «CeMeHHbIE MANOPOTHUKMWY», «buoreorpaduyeckue 30HBI 3eMITH»,
«peitdp xoHTHHEHTOB», «PenukThl», «HauanpHble cTagun 3MOPHOHAIBHOTO Pa3BUTHS IO3BOHOYHBIX
JKUBOTHBIX», «]'OMOJIOTMYHBIE W aHAJIOTHYHBIE OPraHbl», «PyIUMEHTB», «ATaBU3MBD), «XPOMOCOMHBIE
HaOOpBI 4YeJoBeKa M IIMMIIaH3e», «[J1aBHbIE HampaBlieHHS 3BOJIONHNY, «OOIMe 3aKOHOMEPHOCTH
SBOJIIOLIMI.

ObopynoBaHue: KOJJIEKLHUH, repOapuy, MYISDKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyAUMEHTapHBIX OPTAHOB U aTaBU3MOB, KOJUIEKIINH HACEKOMBIX.

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

Hayunble rumore3sl NpoUCXOXKICHUS KU3HU Ha 3emie. AOHoreHe3 W maHcnepmus. JloHaydHble
MIPEJICTABICHUS O 3apOXKJIEHUH KU3HU (KpearoHu3M). ['umores3a mocTOsHHOTO caM03apOoKICHUS KU3HU
u e€ omposepxkenue onbitamu . Pemm, JI. Crnamnmanmanum, JI. Ilactepa. [lpomcxoxineHue >XKW3HH U
acTpoOHOIIOTHsl.

OcHOBHBIE 3Talbl HEOpraHW4eckoid sBomonuu. llmaHerapnas (reonoruveckas) 3BOJIOLUSL.
Xumuueckasi 3BONIONUs. AOUOTEHHBIM CHHTE3 OpraHUYecKUX BellecTB u3 Heopranudeckux. Ombir C.
Mwnepa u I'. FOpu. OGpazoBanue nonumepoB u3 MonomepoB. KoauepsarHast runote3a A. M. Onapuna,
TUIoTe3a nepBu4Horo Oynbona J[x. XonaeiHa, reneTndeckas runoresa I'. Mémnepa. Pudosumsi (T. Yek)
u runoresza «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, SMTOXH.

HavanpHeie Tambl opraHngeckoi 3pomonud. [logBieHne n 3BOIIOUS MTEPBHIX KIETOK. DBOOLINS
MeTabonau3Ma. BosHHKHOBeHHE TEpBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJjlor
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIHuThL. [IpOKapHOTHI M DYKapHUOTHI.
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IIpoucxoxmenne dykapuoT (CHMOMOTeHe3). OBONIOIMOHHOE TPOMCXOKICHHE BHPYCOB.
IIpoucxoxneHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX I'PYII MHOTI'OKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIONMK BbICIINX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactennii Ha cymry. [losiBieHne CIOpPOBBIX pacTeHHid W 3aBOeBaHWE WMHU cyld. CeMeHHbIE PacTeHHS.
TIpoucxoxaeHne 1BETKOBBIX pacTeHUH.

OcCHOBHBIE 3Tanbl 3BOJIOLUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl KHBOTHBIX. BeHzackas
¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX TUTIOB. [IepBbIie XOp10BbIe )KUBOTHBIE. JKHU3HD B
BoZe. OBOJIONMA TO3BOHOYHBIX. [Ipomcxokmenne amduOuii wu pentwmid. [IpomcxoxncHme
MIeKonHTaromux W nrul. [lpuHmmn kiroueBoro apomopdosza. OcBoeHHe OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButre xm3HM Ha 3emiie MO 3paM M TEpHOIAM: apXei, MPOTEPO30M, Male030i, ME3030H,
KaifHO30#. OOmIas XapakTepuUCTHKa KIMMaTa W TeOoJOTWYecKUX mpoiueccoB. [losBreHne W pacuBeT
XapaKTepHBIX OPTaHU3MOB. YTIe00pa3oBaHUe: €ro YCIOBHS M BIMSIHUE Ha Ta30BBIH cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUS — 3KOJOTHYECKHE KPU3UCHI Mpouuioro. IIpuuuHbI U CIIEACTBUS MacCOBBIX
BbIMupaHuil. CoBpeMEHHBIH OKOJIOTHYECKHil KpHu3UC, ero ocobeHHoctu. IIpobmema coxpaHeHUs
OoropazHooOpasust Ha 3emiie.

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

JdeMoHcTpanuu

[Moptpetsr: @. Pemm, JI. Cnamnanunanu, JI. Ilactep, M. . Meunukos, A. U. Omapun, [Ix.
Xonpeitn, I'. Ménnep, C. Muep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita . Penm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIO
caMo3apOoXKaeHHs KU3HN», «Cxema omnbita C. Munnepa, I'. FOpu», «3Tansl HeopraHn4eckoi 3BOTIOLUI,
«"eoxpoHonorudeckas mkana», «HadanpHbIe STambl OpraHMYECKON IBOIIOIUIY, «CxeMa o0pa3oBaHUs
SYKApUOT MyTEM cUMOMOTeHe3a», «CrucTreMa >XUBOW TpUpoasl», «CTpoeHne BHpyca», «ApoMopdo3bl
pactenuii», «Puanodure», «OIHOKIETOYHBIC BOIOPOCIN», «MHOTOKIETOUHBIC BOJOPOCTH», «MXU»,
«[Tarmopotaukm», «l'onocemeHHsle pacTeHHsD», «OpraHbl IBETKOBBIX pacTeHH», «Cxema pa3BUTHS
JKUBOTHOTO MHUPa», «ApoMopdosbl kuBOTHBIX», «lIpocreiimmey», «Kumeunononoctaeie», «llmockue
uepBu»,  «UneHucroHorue»,  «PeiOb»,  «3emHOBOmHBIe»,  «lIpecMbikatommecs»,  «IITHIB,
«Munekonurarouuey», «Pa3BuTue KU3HU B apXeucKoi 3pey», «Pa3BuTue ®U3HU B HNPOTEPO3OHUCKOUN 3per,
«Pa3BuTHE XU3HU B MaJCO30MCKOM 3pey», «Pa3BUTHE KM3HU B ME3030MCKOU 3pe», «Pa3BuTHEe KU3HU B
KaifHO30McKo 3pe», «COBpEMEHHAsI CHCTEMA OPraHUYECKOTr0 MUPaAy.

OO6opynoBanue: repbapuy pacTeHHH pa3IMYHBIX OT/AENOB, KOJUIEKIIMH HACEKOMBIX, BII2YKHBIC
npenaparbl XUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, 4YydYella NTUL M 3BepeH, KOJJICKUMHA OKAMEHEIOCTEW, MOJIE3HBIX MCKOMAEMbIX, MYJISIKHU
OpraHMYECKUX OCTaTKOB OPraHU3MOB.

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

JlabopaTopHas padora «/3yueHue 1 OnMcaHne NCKOMIaeMbIX OCTAaTKOB JJPEBHUX OPTaHU3MOB).

IIpakTHyeckass padota «lI3yueHre 0cCOOEHHOCTEN CTPOEHHS PACTEHUN Pa3HbBIX OTIEIOBY.

IIpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpoucxokaeHue 4ejioBeKa — aHTPONOTeHe3

Paznens! u 3amaun aHTpONOJIOTHH. MeTO Bl aHTPOTIOIOTHH.

CraHOBIIEHHME TIPEJCTABICHUM O MPOUCXOXKACHUU YEJIOBEKa. PenurnosHele BO33pEHUS.
CoBpeMEHHbIE HayUHbIE TEOPHH.

CxoncTBO HenoBeKa ¢ JKMBOTHBIMH. CHCTEMaTHYecKOe TOJOXEeHHe uenoBeka. CBHIETENbCTBA
CXOZICTBA YEJIOBEKa C JKMUBOTHBIMH: CPaBHUTEIbHO-MOP(]OIOrHIecKre, IMOpPHOIOTHYECKHE, (PU3UOTIOTO-
Onoxummuueckue, nopefeHdeckne. OTIMYUS UYENOBEKa OT JKMBOTHBIX. [IpAMOXOXKIEHHE W KOMILIEKC
CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe rojoBHOr0 Mo3ra u BTOpOI71 CUTHAJIbHON CUCTEMBI.

Jewkynie cwibl ((akTopbl) aHTpororeHesa: Ouoiormyeckue, coruainbHble. COOTHOIIEHUE
OMOJIOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaJuWU aHTpororeHe3a. PaHHue 4YenoBekooOpa3Hble 00€3bsiHBI (MPOKOHCYIIBI) H
paHHUE TOHTHIBI — OOIINE MPEKU YeT0OBEKOOOPa3HBIX 00€3bsIH | JIIOJICH. ABCTPAIONUTEKH — JBYHOTHE
npeaku Jrojen. YenoBek yMenblil, MepBble M3TOTOBICHUS OpYIUi Tpyaa. YeloBek NpIMOXOASIIUN U
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MEPBBIA  BBIXOJ JtoJcH 3a mpeneiasl Adpuku. YemoBek reimenbOeprckuii — OOLIME  MpemoK
HEaH/JIePTaIbCKOTO YEeJIOBEKa M dYellOBeKa pa3yMHOro. YeloBeK HEaHJEpTANbCKUA Kak BUZ JOJEH
XOJIOJHOTO KiuMaTa. YenoBeKk pa3yMHBIM COBPEMEHHOIO THIA, ACHHUCOBCKHI 4YEOBEK, OCBOECHHE
KOHTHHEHTOB 3a npeaeiamMu Adpuxu. [laneoreneTrka u najseoreHOMHKa.

OBOJNIONMSI  COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIH OTOOp B TOMyISNUAX YeIOBEKa.
MytannonHbIH Tiporiecc u noauMopdusm. [lomynsaimonapie BOMHBL, aApelid reHoB, Murpanus u «3Q et
OCHOBATEJIA» B MOMYJISILUSIX COBPEMEHHOI'O YEIOBEKA.

YenoBeueckue packl. [loHaTHe o pace. bombimue pacel: eBporneonaHas (eBpa3uiickas), aBCTpajo-
HerpouHas (IKBaTOpHaiIbHAs), MOHIOJIONIHAS (a3MaTCKO-aMepUKaHCKas). BpeMsa m myTm pacceneHus
gyeqmoBeka Mo IuiaHeTe. EauHcTBO dyenoBeueckux pac. HaydHass HECOCTOATENBHOCTh pacu3Ma.
[Tprucnoco6yieHHOCTh YeJoBeKa K pa3HBIM YCIOBHUSM OKpYKalolied cpensl. BnusHue reorpaduyeckoit
cpennl U npetida TeHOB Ha MOP(OTIOTHIO U (DU3UOJIOTHIO YEIOBEKa.

MexaucuumiIuHapHble METOABI B (GU3MUECKON (OMOIOTHYECcKOi) aHTPOIOIOTHH. DBOIIOLUOHHAS
AHTPOMOJIOTHS. U TaJC€O0aHTPOMOJIOTHS YEJIOBEYECKUX TMOMyJsuid. buoconuanbHble HUccleA0BaHUA
MIPUPOJIBI YenloBeKa. McciemoBanre KOABOMIOIUN OHOIOTHIECKOTO M COITMATFHOTO B YETIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. Japsun, JI. JIuku, . 5. 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
AHTPOTIOreHe3a», «IBOJIOIMOHHOE JIPEBO YEIOBEKA», « ABCTPAIONUTEKY, «HenoBek ymensli», «denoBek
MPSAMOXOIIIHIDY, «JleHucoBckuit yenoBek» «Heanneptanbup», «KpomanboHiby, «lIpeaku uenoBexay,
«OTarrbl 3BONIOIAH YeTIOBeKay, «Packl uemoBekay.

OO6opynoBaHue: MyJSDKH OKaMEHEJIOCTeH, MpeMEeTOB MaTepHalbHON KyJIbTyphl TPEAKOB
4enoBeka, penponaykiuuu (dortorpaduu) KapTuH ¢ MHQOIOrHYSCKUMH U OHOJICHCKUMH CHOKETaMHU
MIPOUCXOXKICHUS YesioBeKka, Gororpaduu HaAXOMOK MCKOMAEMBIX OCTAaTKOB YEIIOBEKAa, CKENET YellOBEKa,
MOJIeJTh Yeperna 4elloBeKa W Yepena MIMMITaH3e, MOJENb KHUCTH YelIOBeKa W KUCTH IIMMITaH3e, MOJIENN
TOpca MPEAKOB YEJIOBEKa.

JlagopaTopHas pabora «/3yueHune OCOOCHHOCTEH CTPOCHHS CKeJleTa YeJIOBEKa, CBSA3aHHBIX C
MPSIMOX 0K ICHUEM).

IIpakTHyeckast padota «lI3yueHne IKOJIOTHYECKUX aAaNTalli YEIOBEKay.

Tema 6. Dxojornss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHW3MOB M HAJAOPTraHH3MEHHBIX
CHCTEM C OKpYy: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 3xosnoruu. IlomeBple HaOmMOAEHWS. OKCHEPUMEHTH B OKOJOTHH: TPUPOIHBIE U
naboparopHbie. MojenupoBaHiUe B OKOJOTHH. MOHHUTOPHHT OKpYXAIOIIEH Cpeabl: JIOKaIbHBIN,
PETHOHANILHBIN U TI100aJIbHBIM.

3HaueHNe SKONOTWYECKUX 3HAHHWN IS YeNOBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBsizeil dyenoBedecTBa C Mpupoaod. DopMHPOBAHME SKOJOTMUYECKOH KYJIbTYPhl W 3KOJOTMYECKOU
TPaMOTHOCTH HaceJleHUsI.

JleMoHCcTpanun

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

Tabmumsr u cxembl: «Pa3gensr skomormm», «Mertoapl 3Kojorum», «CxemMa MOHHUTOPHHTA
OKpYKaroIleH cpeap».

JladopaTtopHas paGora «/3yueHue METO10B SKOJIOTHUYECKUX UCCICAOBAHUID.

Tema 7. Oprann3msbl U cpea 00UTAHUA

Okonornveckue (aKTOpPbl W 3aKOHOMEPHOCTH WX JeictBus. Kiaccupukanus 3KOJIOTHYECKUX
¢dakTopoB: abuoTmyeckue, OHOTHYECKHE, aHTponoreHHele. OOmUe 3aKOHOMEPHOCTH ACHUCTBHS
skonoruueckux Qakropos. [lpaBuno wmuammyma (K. Ilnpenrens, FO. JIu6ux). ToiepaHTHOCTS.
OBpUONOHTHBIE 1 CTEHOOMOHTHBIE OPTaHNU3MBI.

Abuotnyeckue ¢aktopsl. CBeT Kak 3KoJIOrMueckuil Qaxrop. JlefcTBHE pa3HBIX YYacTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3MBbl. DKOJIOTMUYECKUE TPYIIBl PACTEHUHA M KUBOTHBIX IO OTHOLIEHUIO K
ceety. CurHanpHas poiib cBeTa. DOTONEePHOIN3M.
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TemnepaTypa Kkak odKojoruueckwii ¢akrtop. JlelicTBue TeMIeparypbl Ha OpPraHH3MBI.
[lolikunoTepMHble U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbIE OPIaHU3MBI.

Brnaxxnocts Kak skonornueckuii ¢akrtop. IIpucmnocobnenus: pacteHUid K MOAIEPKAHUIO BOJHOTO
Oananca. Knaccudukanus pacteHuii o oTHomeHHIO K Boje. [IprucnocoOieHust >KkUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PEXHUMa.

Cpenpl oOWTaHMsS OpraHM3MOB: BOJAHAs, HAa3eMHO-BO3AYILHAs, IIOYBEHHAs, IIyOWHHAs
MOJI0OYBEHHAsI, BHyTpHOpraHn3MeHHas. Ou3nko-xuMuieckne 0cCOOEHHOCTH Cpel OOUTaHUsI OPTaHU3MOB.
[IpucnocoOneHust OpraHu3MOB K XKH3HU B Pa3HBIX Cpenax.

buonornueckue putMmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PUTMBI.
[Tprcnoco6IeHHOCTh OPTaHM3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBHI JKU3HU.

Kuznennsie popmel oprann3MoB. [loHsTre o sxu3HeHHOH (opme. KuzHeHHbIE POPMBI pACTCHUIA:
JepeBbsl, KyCTapHHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJNETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOUOHTEI, T€OOMOHTBI, a3poOnoHTEL. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

Buotnyeckue Qaxtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUN: KOHKYpPEHIHMS, XHUIIHHYECTBO,
cumbmuo3 u ero Qopmel. IlapasuTism, Koomepanus, MyTyalu3M, KOMMeEHCaTu3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudueckne BzanmmMonmedcTBUS (Tommyeckue, (opuyeckue, ¢dadpudeckue).
3HavyeHne OMOTUYECKUX B3aUMOJICHCTBUM ISl CYyLIECTBOBaHUS OPTaHU3MOB B cpejie oOuTanus. [IpuHiun
KOHKYPEHTHOT'O UCKJIFOUEHHS.

JdeMoHcTpanuu

Tabmuiel U cxembl: «OKonoruueckue Gpakrops», «CBETOBOH CIEKTP», «IKOJIOTHYECKHE TPYIIIBI
JKUBOTHBIX IO OTHOLICHUIO K CBETY», «TEIIOKPOBHBIC >KUBOTHBIEY», «XOJIOJHOKPOBHBIE >KUBOTHBICY,
«PU3NOIOTHYECKUe aJaNTalud >KUBOTHBIX», «Cpempl oOMTaHHS OpraHu3MoBy», «buomormueckue
puTMBI», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« OKu3HeHHBIE (OPMBI KHBOTHBIX», «IKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jieca», «JKOocHUCTeMa XBOWHOro iecay, «llemn mnuTanus», «XHUIIHUYECTBOY,
«ITapazutuzm», «KoHkypennus», «Cumonosy, «KoMmMmeHcanmsm.

Ob6opynoBanue: repOapuu pacTeHUH W KUBOTHBIX, HPUCIIOCOOJNCHHBIX K BJIMSHHUIO Pa3IHYHBIX
JKOJIOTHYECKUX (haKTOPOB, repOapvy CBETONIOOMBBIX, TEHENMIOOWMBBIX M TCHEBBIHOCIHBBIX PAaCTCHUM,
CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIE PACTEHUs, repOapuvl W KOJUICKIUH
TEIUIONOOMBBIX, 3UMOCTOMKMX, MOPO30YyCTOWYMBBIX pAacTEHHH, uydena NTHL M 3Bepei, repOapuu
pacTeHuid, OTHOCSIIMXCS K TUTpoduTam, kcepoduram, Me3ohuTam, KOMHATHBIE PACTEHHS JAHHBIX TPYIIII,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIONINX B Pa3HbIX CpeAax, repOoapuy M KOJUIEKIMH PACTCHUN W KHBOTHBIX,
o0ajjaoMXx YepTaMy NPHCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSAM YCIOBHMH KH3HH, repOapuu M
KOJUUICKIIMM PACTEHUH U )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKLIUH KUBOTHBIX, YHaCTBYIOIINX
B Pa3IUYHBIX OMOTUYECKUX B3aUMOIEHCTBUSIX.

JlaGopaTopHas padoTa «BrIsBiIeHHE TPHUCTIOCOOIEHHA OPTaHU3MOB K BIUSHHUIO CBETaY.

JlaGopaTopHas padoTa «BrIsBIeHHE IPUCTTOCOOIEHH OPTaHI3MOB K BIUSTHUIO TEMITEPATYPhD».

JlaGopaTopHas padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX MECT OOUTAHMUSI.

Tema 8. Jko0rust BUA0B U NOMYJISIIUI

OKOJIOTHYECKHE XapaKTepUCTUKH mnomyiasiuuu. llomymanus kak Ouomornmveckas cucrema. Poib
HEOJTHOPOJIHOCTH Cpelibl, (PU3MUECKUX OaphbepOB U OCOOCHHOCTEH OHMOJIOTMH BHIOB B (DOPMHpPOBaHUU
MIPOCTPAHCTBEHHON CTPYKTYpbl momyssiiuii. OCHOBHBIE TMOKa3aTeNy TOMYyJISAIUN: YUCIEHHOCTH,
IUIOTHOCTh, BO3pacTHas M MOJIOBAasl CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTrpaLusl.

DKoJorugeckas CTpykrypa nomyssainui. OneHKa YUCIEHHOCTH MOMyJIAnru. JJnHaMuKa Moy nsanun
u e€ peryssiuys. buoTuueckuii moTeHIyan nomyasuuu. MoaenupoBaHie JUHAMUKH MOy isinun. Kpusbie
pocTa YMCIEHHOCTH momyssiuuu. KpuBble BbDKMBaHUA. Perymsanusi 4MCICHHOCTH MOIMYJISLMNA: POJb
(baKTOpOB, 3aBHUCSIIMX W HE 3aBUCAIINX OT IUIOTHOCTH. DKoJormdyeckwe crparermu BunoB (- m K-
CTpaTervu).

[lonsaTHe 06 3KoNOrMUecKoil HulIe Buaa. Mecroobutanne. MHOroMepHasi MOJEIb 3KOJIOTUIEeCKOM
Huiu [Jx .M. Xatunncona. Pazmepsl sxosnornyeckoit Huiiu. IloTeHmanbHas U peajJu30BaHHas HUIIIU.

Bun xak cuctema nmomyssinuid. Apeansl BUIOB. BUabI 1 uX ®KU3HEHHBIE CTPATETHH. DKOJIOTHIECKHE
SKBUBAJICHTBI.

3aKOHOMEPHOCTH TOBEIEHHS W MHUIPaLuil >KUBOTHBIX. bHojornueckne WHBa3HM UyKEPOIHBIX
BUJIOB.

JdemoHcTpanuu
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TToptpet: Tx. . XaT4uHCOH.

Tabmumel 1 cxeMbl: «OJKOJOTHYECKHE XapaKTepUCTHUKU momyssimum», «lIpocTtpancTBeHHas
CTpYKTypa momyisiuun», «Bo3pacTHple mupamuibl momyiasiaun», «CKOpOCTb 3aceleHUs] MOBEPXHOCTH
3eMiIH pa3NTUUHBIMU OpraHu3Mammy», «Mogeins skonorndeckoit Humm [x. Y. XatunHcoHay.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIINN )KHBOTHBIX.

JladopaTtopHas pa6ora «IIprcrmocoOaeHus CeMSH PACTCHUN K PACCETICHHIO.

Tema 9. JkoJiorusi c00061eCTB. 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: MIPOAYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpoduueckue Uenu U CeTH.
AbuoTtnyeckue 6J10ku SKocucTeM. [104BBI 1 Wbl B 3KOcUcTeMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE [TOKa3aTeNIN 3KOCHCcTeMBbl. briomMacca U mpoayKius. DKOJOTHUECKUe THpaMUIbl YUCeT,
Oromaccel ¥ SHEPIUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HampaBneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIileccud. IlepBryHbIe M BTOPUYHBIE CYKIIECCHU M MX MPUYUHBL
AHTpOIIOTEHHBIC BO3JCHCTBUS Ha cykieccud. KimMakcHoe coobmiectBo. bropaznoobpasue u monHoTta
KpPYTOBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIIECTB.

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

AHTpOnOreHHbIe 3KOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pa3nuuns Mexy aHTpOIIOr€HHBIMU
Y IPUPOITHBIMHU 3KOCUCTEMAMHU.

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

3akoHOMEpHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBHUI OpPraHM3MOB B dKocHcTeMax. Posib
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuouesvlx 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc »BHepruM MW BEUIECTB MEXKIY CMEKHBIMU JKOCHUCTEMaMH. YCTOHYMBOCTh OpPraHU3MOB,
TIOITYJIALIMN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX M AHTPOTIOT€HHBIX BO3ICHCTBUH.

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
BENIECTB B dKocHcTeMme», «llemn muranus (macTtOWINHAs, ETPUTHAs)», «IDKOJIOTHUYECKAas MHpamMHIa
qrcen», «IKoIorndeckas mupaMuia OnoMaccel», « KoJoruueckas IupamMua dHeprum», «O0pa3zoBaHue
oomnoray», «llepBuuHas cyxkneccus», «BoccTaHOBIEHHE Jieca IMOCIE TMOXapay, «IKOCHCTEMa 03epay,
«ArporieH03», «KpyroBopoT BeliecTB 1 IOTOK SHEPTUH B arporeHos3e, «[Ipumepsl ypboskocuctem».

O6opynoBaHue: repbapun pacTeHUH, KOJJICKIIMM HACEKOMBIX, Yydella MTHUI[ U 3Bepel, repoapuu
KYJIBTYPHBIX M TUKOPACTYIINX PACTEHUH, aKBApUYM KaK MOJIEIh SKOCUCTEMEI.

IpakTnyeckas padora «/3yueHne U onrcaHue ypoo3KOCUCTEMBDY.

JladopaTtopHas padoTta «/3yueHue pazHooOpa3us MEJIKHUX TTOUYBCHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

Okekypeusi «OKCKypcus B TUOMYHBIE OuoreoueHo3 (B IyOpaBy, Oepe3HSIK, €JbHUK, Ha
CYyXOIOIBHBIN WM TOMMEHHBIHN JIYT, 03€p0, 00JIOTO).

IKCKypcHs «DKCKYPCHsSI B arpO3KOCHUCTEMY (Ha MOJIE MITH B TETUTMYHOE X03SIHCTBO)».

Tema 10. Buocgepa — rinodanpHasi IKOCHCTEMA

buocdepa — obmiermaneraprast 0607109ka 3eMid, TA€ CYMIECTBYET WM CYIIECTBOBala >KHU3Hb.
PazButre npencraeienuii o ouochepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepuaackoro o omocdepe.
Obnactu Ouocgeps! u e€ coctas. JKupoe BemecTBO 6rocheps! u ero GyHKUUH.

3aKOHOMEpHOCTH cyliecTBOBaHus Ouocdeppl. OcobeHHOocTH OHochepsl Kak TIOOaTbHOU
9KocHcTeMbl. JluHaMudeckoe paBHOBecwe B Onoctepe. KpyroBopoThl BeliecTB U OHOTCOXMMUYECKUE
UKJIBL (Yriepozaa, a3oTta). PUTMUYHOCTH siBlIeHHU# B OHocdepe.
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3onansHOCTE OHMocheprl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIC Jieca,
CMEIIaHHBIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CABaHHBI, IIYCTBIHU, TPOIIMYECKUE JIECA, BHICOKOTOPHSI.
Knumat, pacTUTENbHBINH U )KUBOTHBIN MUP OMOMOB CYIIIH.

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

JdemoHcTpanuu

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

Tabmuts! 1 cxemsr: «l'eocheprr 3emmn», «Kpyrosopot azora B mpupoze», «Kpyrosopor yriepoaa
B mpupoae», «KpyroBopoT kuciopozaa B mpupoze», «KpyroBopot Boas! B npupoe», «OCHOBHBIE OHOMBI
cymm», «Kmumartuueckue mosca  3emmm», «TyHgpa»,  «Taiira», «CMmemaHHblid  Jiecy,
«upokxonuctBeHHbI Jecy, «Crenby, «CaBannay, «[lycteinsay, « Tponndeckuii necy.

Ob6opynoBaHue: repbapiu pacTeHUH pa3HbIX OMOMOB, KOJIIEKITUH JKHBOTHBIX.

Tema 11. UenoBek u okpyzaiomas cpeaa

DKoNornveckue KpU3HChl M MX MPUYMHBL. BoszneiicTBue denoBeka Ha Ouocdepy. 3arps3HeHHE
BO3AyIIHON cpenbl. OxpaHa Bo3myxa. 3arps3HeHHe BOJHOW cpeapl. OXpaHa BOTHBIX PECYpPCOB.
Pazpymenue nouBel. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue Kiaumara.

AHTpONOTeHHOE BO3JIEHCTBHE Ha PACTUTENBHBIM M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
JKUBOTHOTO Mupa. OCHOBHBIE NPUHIMITEI OXpaHbl mpupoabl. Kpacusie kHuUTH. OCO00 OXpaHseMBbIe
npupousie Teppuropun (OOIIT). boranmueckue caasl ¥ 300J0THYECKUE TTAPKH.

OcHOBHBIE IIPUHIUAIIBI YCTOP'I‘IHBOFO Pa3BUTUA UYCJIOBEYCCTBA W IMPUPOABI. PaHI/IOHaJII)HOC
MIPUPOIOTIONB30BAaHAE M COXPAaHEHHE OMOJIOTHYECKOro pazHooOpasus 3emin. OOIIMEe 3aKOHOMEPHOCTH
TIO0ANBHBIX JKOJIOTHYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HMCAa W €ro BEepOsSTHBIC
MOCIIEACTBUS.

Pa3zBuTHEe METONOB MOHHUTOPHHIA PAa3BHTHS OMACHBIX TEXHOI'CHHBIX IporeccoB. CucmemHvie
uccnedosanus nepexoda K pecypcocobepezarowieli U KOHKypeHmocnocobHou snepeemuke. buonozuueckoe
pasHoobpasue u buopecypcel. Hayuonanvusie ungopmayuonnvle cucmemvl, obecnewusaoujue 00CMyn K
UHGOpMAYUY NO COCTNOANUIO OMOETbHBIX U008 U dKocucmem. OCHOBbL FKOpeadUTUMAYUU IKOCUCTHEM U
€cnocob08 6opvovl ¢ buonospedcoeHusMU. Pexoncmpyxyus MopcKux u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuiel U cxembl: «3arps3HeHue atMochepnl», «3arps3HeHue THAPOChEphl», «3arps3HEeHUE
nouBs», «llapHukoBerii 3hdexT», «Ocobo oxpaHseMble TNPUPOIHBIE TeppuUTOopum», «Mojaenu
YHIPaBISAEMOTO MUPaY.

ObopynoBanue: ¢ororpaduu OXpaHSIEMBIX pPacTeHH u >KMBOTHBIX KpacHoit kuurm Poccuiickoit
®enepanuu, KpacHoil KHUTH pernoHa.
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

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

B crpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHS IIPOrpaMMbl 110 OHOJOTWH BBIJCIICHEI
CIIETyIOIE COCTAaBIISIONINE: OCO3HAHME OOYYAIOMIMMHUCS POCCUHUCKON TPaKTAHCKOW HIEHTUIHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOMPENENIECHUIO, HAluuue MOmueayuu X
00y4YeHHIO OWOINIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaIuLMH pa3BUTHS OMOJIOTHYECKOTO 3HAHWS, 20MOGHOCHbL U
cnocobnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [ESATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, TPHUCYIIUMHU CHCTEME OHOJOTHYECKOTO0 O00pa3oBaHMA, HAIuYue HPABOCOIHAHUS
9KOJIOTHYECKOH KYNbTYpPBl, CHOCOOHOCHU CMABUMb L€ U CTPOUTH JKU3HEHHbIE [UIAHBI.

JIMYHOCTHBIE pe3yabTAaThl OCBOEHHSI IPOIPAaMMBbI IO OHMOJIOIMU JOCTUTAOTCS B €IMHCTBE yUeOHOM
M BOCHUTATEIbHONW  JEATENBHOCTH B  COOTBETCTBUM C  TPAJULMOHHBIMH  POCCHUHCKUMHU
COLIMOKYJIETYPHBIMH, HCTOPHUECKUMH U TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMHU B O0IIECTBE
NpaBWIaMHd W HOPMaMH{ IOBEIEHHS M CHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS, CAMOBOCHHUTAHHUS H
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WIUU JUYHOCTH, MATPUOTHM3MA M YB@KEHUS K 3aKOHY U
MPaBOMOPSIKY, YEIOBEKY TPy/a U CTapleMy NOKOJICHHIO, B3aUMHOTO YBaKEHUS, OEPEKHOTO OTHOIICHUS
K KyJIbTYpHOMY HACIEOUI0O U TPaJHLMsIM MHOrOHalMOHanbHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS Yy4eOHOro mpeaMeTa «bHOIOTHS» JOIKHBI OTpaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroIIuXcs PyKOBOACTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAlMi, TIO3UTHUBHBIX  BHYTPCHHUX  YOEXKICHHH,
COOTBETCTBYIOIIMX TPAAUIUOHHBIM LEHHOCTAM POCCHICKOTO OOIIECTBa, PACIIUPEHHE >KU3HEHHOTO
ONbITA U OMbITa JESATENPHOCTH B MPOLECCE pealu3allud OCHOBHBIX HaIlpaBIEHUH BOCHUTATEIbHOU
JesITeIbHOCTH, B TOM YHUCIIE B YACTH:

1)rpa:kgaHcKoro BOCIIMTAHUSA:

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

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, yBaXKEHUE 3aKOHA U TIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATENILHOCTH IPH CO3JAaHUHM Y4YEOHBIX IPOEKTOB,
peleHny y4eOHbIX U T03HABATENbHBIX 3a71a4, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpENENsATh COOCTBEHHYIO MO3MLMIO 10 OTHOIICHHIO K SBJICHHUSM COBPEMEHHOM
SKM3HA U OOBSICHATE €€,

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

TOTOBHOCTB K COTPY/IHHYECTBY B IPOIIECCE COBMECTHOTO BHITIOJHEHHS YY€OHBIX, TO3HABATENbHBIX
U HCCIIeIOBATEIbCKUX 3aJay, YBRKHTEIHLHOTO OTHOIIEHHWS K MHEHHIO OINMOHEHTOB MpPU O0CYKACHUH
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOM ESITENbHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUHCKOM IPakJaHCKON MICHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHHUS 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 HACIEAWIO W TAaMITHUKAM TMPHPOIBI, IOCTIKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OICHMBATh BKJIAJl POCCHMCKHAX YYEHBIX B CTAHOBJICHHE W PAa3BUTHE OWOIIOTHH,
TOHUMAaHUsl 3HaYeHUs OWOJIOTHH B MO3HAHWUHM 3aKOHOB TIPUPOJIBI, B YKHU3HHU YEJOBEKa M COBPEMEHHOTO
00111eCTBA;

uzaeliHas yoeskIEHHOCTh, TOTOBHOCTD K CIIY>)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3@ €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS :
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OCO3HaHME AYXOBHBIX [IEHHOCTENH POCCUICKOTO HApO/a;

c(hOopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLIGHUBATh CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH;

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

OTBETCTBEHHOE OTHOIIEHHE K CBOWM DPOAMTENISIM, CO3IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
NPUHATHS LIEHHOCTEH ceMelHOMN JKU3HU B COOTBETCTBHHU C TPaIUIMsAMHU HaponoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

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

MOHUMAaHHE SMOLIMOHAIBHOTO BO3/IEHCTBHUS KUBOW MPUPOJIBI U €€ IICHHOCTH;

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

5) ¢uznyeckoro BocnuMTaHHs, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSI U IMOIHOHAIHLHOTO
Oaaromosyums:

MOHMMAaHUE W pealu3alus 370pOBOro M 0e30macHOTo o0pasza XKU3HH (30pOBOE NHTaHWE,
COONIIOJICHNE THTHeHWYECKUX TIPaBWJI M HOPM, COaJaHCUPOBAHHBIA PEXUM 3aHATHA W OTABIXA,
perymspHas (u3mueckas aKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MOHUMaHHE IICHHOCTH TPaBUJ WHIWBHYaTbHOTO U KOJUIEKTHBHOI'O OE30MAacHOTO IMOBEICHUS B
CUTYalUsX, YTPOKAIOIINX 37I0POBBIO M KU3HHU JIIOJIEH;

OCO3HAaHWE TIOCTENCTBUH W HENpPUATHS BPEIHBIX NPHUBBIYEK (YHOTPEONCHHUS alKOTOJIA,
HapKOTUKOB, KYpEHHUS);

6) TPY10BOI0 BOCIMTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAaHWE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHBHOH [IEATENBHOCTH TEXHOJOTHYECKOW W CONHAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIILHO BHITIOIHATH TAKYIO JIESTEIHHOCTS;

UHTEpEC K pa3muyHbiM  cdepaM MpodecCHOHANbHON JeSITENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaan30BbhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

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

7) 3K0JOTHYEeCKOTO BOCTUTAHUSI:

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJje, OCHOBE
e€ CyIecTBOBaHUS;

TIOBBINICHHE YPOBHS KOJIOTHUECKOW KYJIbTYphI: MPUOOPETEHNE OMbITA IUIAHUPOBAHUS TOCTYIKOB
Y OLIEHKU UX BO3MOKHBIX TIOCIIE/ICTBUH JUISI OKPYKAFOIIEH Cpebl;

OCO3HaHUE TI00ATLHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM U ITyTel UX PelIeHNS;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpEeTaeMble NMpPU HM3yuYeHHH OWOJOrMU 3HAHUS W YMEHUS TpU
pelieHuu TpoOJieM, CBS3aHHBIX C PAlMOHAJIBHBIM IPHUPOJIONONIE30BAHUEM (COOJIOCHHE IIPABHII
MOBEJICHUS] B TPUPOJIE, HANPABICHHBIX HA COXPaHEHHE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BHJIOB,
3KOCUCTEM, OUOChEpHI);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCSIIIMX BPEA OKPYKAOIIEH NPUPOSHOW Cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIATONPHUATHBIE AKOJOIMYECKHE MOCIEACTBUS NPEANPUHUMAEMBIX JACHCTBUH U
NpeOoTBpPaIIaTh HX;

HaJIMYMeE Pa3BUTOTO SKOJIOTUYECKOTO MBIIIICHHUS, SKOJIOTUIECKON KYIbTYPhI, ONbITA IEATSILHOCTH
9KOJIOTHYECKOH  HAlpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS HMH B  II03HABaTEJILHOH,
KOMMYHHMKAaTUBHOH M COLMAJIbHOM NMPakTHKE, TOTOBHOCTH K YYacTHIO B NPAKTHUYECKOW JESTEIbHOCTH
9KOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd W OOIIECTBEHHOW NMPaKTHKH, OCHOBAHHOTO HA JHMAJOre KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIBTYPHOM MHUPE;

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

MOHMMaHue crenu(Uuky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
paIOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO TPENCTaBICHHS 00 OKPYXKaroIleM MHUpe
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KaK O €IMHCTBE NPHUPOJIBI, YEIOBEKA M OOIIECTBA, B IO3HAHUH ITPUPOIHBIX 3aKOHOMEPHOCTEH U PeIeHUN
npoOJIeM COXPaHeHHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTMU Il COBPEMEHHOW IMBMJIM3AaLWHU: 00ECTIEYeHUs] HOBOTO
YPOBHS PAa3BUTUSl MEOUIMHBI, CO3[JaHHE TIEPCIEKTUBHBIX OHMOTEXHOJIOTHH, CHOCOOHBIX pelaTh
pecypcHbIe TIPOOIEMBI PAa3BUTHS YEIIOBEYECTBA, MOMCKA MyTeH BBIXOJA M3 INIOOATBHBIX YKOJIOTHIECKHX
npobiieM ¥ o0ecrmedeHust Iepexona K YCTOWYMBOMY pa3BHTHIO, PAlMOHAIBHOMY HCIIOIb30BAaHUIO
MPUPOAHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

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

MOHUMAaHHE CYIIHOCTH METOJIOB TIO3HAHHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaIW3a M OOBSICHEHUWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXOASIMX B HEM HM3MEHEHHI, YMEHHE JeNlaTh OOOCHOBaHHBIC 3aKIIIOYCHUS Ha OCHOBE HAayUHBIX
(haKTOB ¥ UMEIOIIMXCS IAHHBIX C LIENbI0 MOTY4YeHHs JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIONIB30BaTh OMONOTHYECKHE 3HAHWS ISl PEHIeHHs MpodieM B
peaNbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAaHME IIEHHOCTH HAayYHOH JESATEeIbHOCTH, T'OTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U
HCCIIEZIOBATEIBCKYIO IESITIbHOCTh 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 HOTpe6HOCTSIMI/I.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeameTra «bromorus BKIIOYaloT: 3HAYHMBbIC
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCSH  MEKIUCHHUIDIMHAPHBIE  (MEXIPEIMETHEIE)
oOIIeHayYHbIE TOHATHUS, OTPAKAIOIINE LEIOCTHOCTh HAYYHOM KapTHHBI MHpa M CIEHU(UKY METOIOB
TIO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIUs, SIBICHHE, MPOIECC, CUCTEMA,
Hay4HbI (DaKT, MPHUHIUIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HccieqoBaHUe, HaOoleHuHe,
U3MEpEeHHe, OSKCIEPUMEHT U Jpyrue); YHHUBEpcalbHble Yy4yeOHbIe JAEHCTBUS (TO3HABAaTENIBHBIC,
KOMMYHHKATUBHBIE, PETYJISSTUBHBIE), oOecreunBaronye GopMrupoBanne GyHKIMOHATEHONH IPaMOTHOCTH
U COIMAJbHOM KOMIIETCHIIMU OOYYaIOMIUXCS; CIHOCOOHOCTH OOYYaroIIUXCsl HMCHOJb30BaTh OCBOCHHEIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCaJbHble YyueOHble JEWCTBUS B
MO3HABATENILHON M COLUATIBHOM MPAKTUKE.

B pesynbrate m3ydeHus OMOJIOTHH Ha YPOBHE CpEIHEro o0mero oOpa3oBaHus y 00y4aromerocs
OyxyTr cdopMHpOBaHBl IO3HABAaTEIbHbIC YHUBEPCAIbHBIC Y4eOHbIE IEHCTBHUs, KOMMYHHKAaTHBHBIC
YHHUBEpCalbHble Y4eOHblE IEHCTBHSA, PETYJISTUBHBIE YHHUBEPCAIbHBIE Y4eOHbIE NIEHCTBUS, COBMECTHAs
JeSITETBHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOrPaMMBI CpeJlHEro oOuiero oOpa3oBaHHS JOJKHBI
OTpakaTh:

OBiaieHHe yHUBePCATBLHBIMH Y4eOHBIMYU MO3HABATEILHBIMH AeCTBUAMU:

1)0a3oBble JIorn4eckme JAedcTBHs:

CaMOCTOSITETIbHO (POPMYITPOBATE M aKTyaIM3UPOBATh MIPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOrO MBIIUICHUS (aHaiu3a, CHUHTE3a,
cpaBHEHHs, Kiaccuukanmuy, o00OIIEeHNS), PACKPBIBATH CMBICT OMONOTHYECKUX MOHITHN (BBIIEISATH MX
XapaKTepHbIE IPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMHU HOHSITHAMHN);

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

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHSTHS JIsl OOBSICHEHUS (PaKTOB U SBJICHUHN KUBOW TPHUPO/IBL;

CTPOUTH JIOTWYECKHE PACCYXIEHHUsS (MHAYKTHBHBIC, ICAYKTUBHBIC, 10 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEYUS B pacCMaTpUBACMBIX SBICHUSX, (OpMYJIMpOBaTh BBIBOJBI U
3aKIIOYCHUS;

NPUMEHATh CXEMHO-MOJICJIBHBIE CpEICTBA Uil TPEICTAaBICHHS CYLIECTBEHHBIX CBs3eH H
OTHOLIEHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a TakkKe MPOTHBOPEYHH pasHOro poja,
BBISIBIICHHBIX B PA3IMYHBIX HH()OPMALIMOHHBIX HCTOYHHKAX;
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pa3pabaTeiBaTh IUIAH pEHICHUS TPOOJIEeMBbl ¢ YYETOM aHali3a WMEIONIMXCS MAaTepUANIbHBIX H
HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JICATEIBHOCTD, OIICHUBATh COOTBETCTBUEC PE3YJIbTATOB IICNISIM, OIICHUBATh
PUCKH TIOCIIECTBUI JICATEIILHOCTH;

KOODIWHUPOBAaTh ¥  BBIIONHATH pabOTy B  YCIOBUSX PEaJbHOTO, BUPTYyaJbHOTO H
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH XXKU3HECHHBIX MTPOOIIEM.

2)0a30BbIe HCCTIEA0BATENbCKHE TeHCTBUMA:

BJIAJICTh HAaBBIKAMH YYeOHO-WUCCIIEIOBATENBCKONH ¥ TPOCKTHOW JESTEIBHOCTH, HaBBIKAMU
paspeiieHus: mpooyieM, ClIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTHYECKUX 3a]1a4, IPUMEHEHHUIO Pa3TUYHbIX METOIOB TIO3HAHUS;

UCTIONIb30BaTh  pPa3jMYHbIC BUJBl JICATEIBHOCTH [0 TMOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIPETalluy, MPeoOPa30BaHUI0 U MPUMEHCHHUIO B YYCOHBIX CHUTYAIMSIX, B TOM YHCJIC NMPU CO3JIaHUU
Y4eOHBIX M COIMATBHBIX TPOEKTOR;

(GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BJIaJeTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU
TIOHATHSIMHU ¥ METOJaMHU;

CTaBUTh ¥ (POPMYIIHPOBATH COOCTBEHHBIC 33]]a4U B 00Pa30BaTEIbLHON JACSITSILHOCTH M )KU3HEHHBIX
CUTYaIUsAX;

BBISIBIISITh TIPUYMHHO-CIICICTBCHHBIC CBSI3U W aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATH THUIOTE3y €
pellleHus, HAXOAWTh APTYMEHTHI JUIS JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHMIA, 3a]laBaTh INapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAITM3UPOBATh TIOJYYCHHBIC B XOJI€ PCIICHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MCHEHUE B HOBBIX YCJIOBHSIX;

JIlaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIATh IICTCHATIPABICHHBI TMOMCK TIEPeHOca CPeACTB U CHOCOOOB  JEHCTBUS B
po(heCcCHOHATBHYIO CPELyY;

YMETh NIEPCHOCUTH 3HAHUS B TIO3HABATEIIBHYIO U MPAKTUYCCKYIO 00J1aCTH )KU3HEIEATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJXObI U PEIICHHS, CTABUTh MPOOIEMbI U
3aJ1a4H, JIOIYCKAOIINE aJIbTePHATUBHBIC PEIICHUS.

3) pabdota c undopmanmeii:

OPUCHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(MOpMANUU (TEKCTe y4eOHOrO MOCOOWsS, HAYYHO-
MOMYJISIPHON JTUTEPAType, OMOIOTHUECKUX CIOBApsAX M CIPABOYHHUKAX, KOMITLIOTEPHBIX 0a3aX JaHHbIX, B
WuTepHeTe), aHaiM3upoBaTh MHGOPMAIMIO PA3JIMYHBIX BHUJOB M (DOPM MPEACTaBICHUS, KPUTHUYECKU
OLICHUBATH €€ JJOCTOBEPHOCTh W HEMPOTHBOPEYHBOCTD;

(bopMyJIHPOBATh 3aMPOCHl K MPUMEHSThH PA3IMYHBIC METOBI MPH MOUCKE U 0TOOPE OMOIOTHUECKON
uHpOpMAIUH, HEOOXOAMMOH JIJIsl BHITIOJHEHMSI YUeOHBIX 33134,

npuoOpeTaTh  OMBIT  KCIIOJIB30BaHUS  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY AKTHBHOTO UCTIOJIH30BAHUS PA3ITUUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BHIOMPATh ONTUMAIBHYIO (OPMY MpeacTaBiICHUs OMOJOTHYECKON HMH(OPMAIIUU
(cxeMbl, rpaduKy, TMarpaMMbl, TAOJIHIIbI, PUCYHKH U JIPYTOE);

WCIIOJb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA NPpHU padboTe ¢ OMoIornieckoi nHpopMaluei:
MPUMEHATh XUMUYECKHe, (PU3NYECKUE U MAaTEMAaTHYSCKUE 3HAKH M CUMBOIIBI, (hOpMYIIbl, aOOpeBHaTypy,
HOMEHKJIATypPy, UCIIOJIb30BaTh U IPe00Pa30BhIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISAHOCTH;

BIIQJICTh HABBIKAMHU PACIO3HABAHUS W 3alUTH MHQOpMAanuy, WH(HOPMAIMOHHOW 0€30MacHOCTH
JUYHOCTH.

OeBjaieHHe YHUBEPCAILHBIMH KOMMYHHUKATHBHBIMH JIHCTBUSIMHU:

1)o0menue:

OCYIIECTBISATh KOMMYHUKAIIMU BO Bcex c(epax >KWM3HW, aKTHBHO y4YacCTBOBATH B JHAIIOTE HITU
JIUCKYCCHU TI0 CYIIECTBY OOCY>KITaeMod TeMbl (yMEHHE 3ajlaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJILHO BBINIOJHEHUS MpejlaracMot 3aJauu, YUYUThIBaTh UHTEPECHl U COMIACOBAHHOCTH MO3UIIMH
JIPYTHX YYaCTHUKOB JIMAJIOTa WU IUCKYCCHN);

pacrno3HaBaTh HeBepOalbHbIE CpelcTBa OOIICHHS, NMOHMMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB,
NPE/ITOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyallMi, yMETh CMATYaTh KOHQUIMKTBI W BECTH
MIEPETOBOPBI;
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BJIAJICTh PA3IMYHBIMU Crioco0amMu OOIICHUS W B3aWMOJICHCTBUS, IMOHUMATh HAMEPEHHS JPYTHUX
JIOJIeH, MPOSBIIATH YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (opMme popmynrpoBaTh
CBOM BO3pa)KEHUS;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJCTB.

2)coBMecTHAS 1eSITEIbHOCTD:

MMOHUMATh W UCIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ HHIUBUAYAIbHON PaOOTHI IPH PEIICHUH
Ouosornveckoi  MpoONeMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYMNIOBBIX  (OpM
B3aMMOJICHCTBUS NIPY PEIIeHnH y4eOHOH 3a/1a4;

BBIOMpAaTh TEMATHKy W METOABl COBMECTHBIX [eHCTBHI C Yy4ETOM OOIMHMX WHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMIMATH 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUSA MO €&
JOCTH)KEHHIO: COCTABJIATh IUIAH JEUCTBHUM, pacnpeAcyiiarh polM C YY4ETOM MHEHUN YYAaCTHHKOB,
00CyXaTh pe3ybTaThl COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3pabOTaHHBIM KPHUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHHUBATh WACH C TO3UMLUUM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSBISATH
TBOPYECTBO ¥ BOOOpaKeHUE, OBITh HMHUIIMATHBHBIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1)camoopranuzanms:

WCTIONIB30BaTh OMOJIOTWYECKUE 3HAHUS ISl BHISIBICHUS MPOOJIEM M UX 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 OCYIIECTBIISITh MO3HABATENBHYIO IEATCILHOCTD, BBISBIISATH IPOOIEMBI, CTABUTh H
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHOM JESITEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENTLHO COCTaBIISITh IUIAH pEIIeHUS NpoOJaeMbl ¢ y4ETOM HMEIONINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M NIPEATNOYTEHHN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

pacimpsTh paMKH Y4e0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

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

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHHIO ¥ MPOSIBIIEHUIO IMPOKON SPYAULIMU B Pa3HBIX 00JIACTIX 3HAHUH,
MTOCTOSTHHO TIOBHIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbB.

2)CaMOKOHTPOJIb:

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

BJIQJICTh HABBIKAMH ITO3HABATEJILHOW pPEQIIEKCUM KaK OCO3HAHUS COBEPIIACMBbIX JICHCTBUU U
MBICIIUTENILHBIX TIPOIECCOB, MX PE3YJNbTATOB M OCHOBaHWH, WCIONB30BaTh NMPHEMBI pedIIeKCHUH s
OLIEHKM CHUTYaIlH, BBIOOPa BEPHOTO PELICHHUS;

YMETH OIIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELIEHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JAEATEIHHOCTH;

3)npunsTHE ceOsl U APYTHUX:

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 MO3UIMHU IPYTOTO YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

IIpenMeTHbIe pe3ynbTaThl OCBOCHHUS COJep)aHUs ydeOHoro mpenmera «buomorus» Ha
yIIyOJEHHOM YpOBHE OpPHEHTHUPOBAaHBI Ha oOecreueHrne NpOQWIBHOTO OOYYeHHUs OOydYaronuxcs
omosorn. OHM BKJIIOYAIOT: CHEHU(PUICCKUEC I OHWOJIOTHHM HAydYHBIC 3HAHHWSA, YMEHHS W CIOCOOBI
JNEHCTBUIl TI0 OCBOCHWIO, HMHTEPIPETAMM W MpeoOpa3oBaHHUI0 3HAHWH, BUJBI JICATEIFHOCTH TIO
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MOJTyYEHUIO HOBBIX 3HAHUH M UX MPUMEHEHHUIO B PA3JINYHBIX YIEOHBIX, a TAKXKE B PEATbHBIX )KM3HEHHBIX
cutyarusix. llpenqmeTHeie pe3ynpTaTsl MPeACTaBIeHBI IO TOAaM U3Y4EHUSI.

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

c(hopMHUPOBAaHHOCTh 3HAHWUH O MECT€ W PONH OHOJOTHM B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAaHUHN E€CTECTBEHHO-HAYYHOW KapTWHBI MHUpPA, B MO3HAHWHA 3aKOHOB TPHUPOIBl M PEIICHUH
npoOjeM paluOHAIFHOTO MPHPOJONONB30BAHUS, O BKJIAAEC POCCHHCKUX W 3apyOCKHBIX YYEHBIX B
pasBUTHE OWOJIOTHH;

BJIQJICHWE CHCTEMOW OWOJOTMYECKWX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
OWolornuecKkue TEPMHHBI W TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTabolu3M, TOMeocTas,
caMoOperyJyisilus, CaMOBOCIPOU3BEJEHNE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT M pPa3BUTHE),
omomornueckne Teopun (kmeroddas teopus T. IlIBanna, M. Illmefinena, P. BupxoBa, XxpoMocoMHas
Teopust HacieactBeHHoctd T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYPHBIX DPacTEeHH), 3aKOHBI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO ITOKOJICHHS,
pacIeruieHns, YUCTOTH TaMeT, He3aBUCHUMOro HaciezoBaHus [. MeHzaensi, TOMOJOTHYECKHX DPSIOB B
HaclencTBeHHO# m3MeHunBoctr H. . BaBriosa), mpuHIHAIIET (KOMILUIEMEHTAPHOCTH);

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

YMEHHE BBIJENATh CYIIECTBEHHBIC TMPU3HAKW: BHPYCOB, KIETOK NPOKAPHOT U DYKApPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHUCJIC OaKTepuii, TpHOOB, PACTCHHUIA, d)KUBOTHBIX
U 4YeloBeKa, CTPOEHHUS OpraHOB M CHCTEM OpraHOB pAacTEeHUH, >XKMBOTHBIX, 4YEJIOBEKa, IPOIECCOB
JKU3HEACSTETFHOCTH, IPOTEKAIOIINX B OPraHW3Max PAcTeHWH, KHUBOTHBIX W UYEIOBEKa, OMOIOTHYECKHX
MPOIIECCOB: OOMEHA BEIIECTB (METa0OJU3M), MPEBPALICHUS 3HEPTUU, OpPOXKEHUs, aBTOTPO(HOTO U
reTepoTpo(HOr0 THIOB THTaHHSA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mel03a, rameToreHesa,
sMOpHOreHe3a, MOCTAIMOPHOHAIHFHOTO Pa3BUTHA, PA3MHOXKEHHUS, HHIUBUAYAILHOTO Pa3BUTHS OpraHN3Ma
(oHTOTEHE3a), B3aMMOICCTBUS T€HOB, TETEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTAHABJIMBATh B3aUMOCBSI3U MEKYy OPraHOMJIAMU KJICTKUA M UX (QDYHKIUSAMHU, CTPOCHHEM
KJICTOK Pa3HBbIX TKaHEH M WX QYHKIMSIMH, MEXKIy OpraHaMH M CUCTEMaMH OPTraHOB y PacTCHUH,
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, TEHOTUIIOM U EHOTUTIOM, (PEHOTHUTIOM M (haKTOPaMH cpelibl OOUTaHMUS,

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

YMEHHE WCIOJb30BaTh COOTBETCTBYIONIME AapTyMEHTHI, OHOJIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOITUKY IS TOKA3aTEbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHYECKHUX TPYIII;

YMEHHE pemiaTh OHOJOTHYECKHE 3a/adyl, BBISBISATH TPUYMHHO-CIIEICTBEHHBIE CBS3HU MEXKIY
UCCIIeTyeMbIMH OMOJIOTHYECKUMH MIPOIIECCAMU U SIBIICHUSMH, JI€JIaTh BHIBOJIBI M TPOTHO3BI HA OCHOBAHUHU
MOJTyYEHHBIX PE3YIbTATOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpaKTU4YecKre padoThl, COOMOaTh paBmila Mpu padoTe ¢
y4eOHBIM U JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJIBUTaTh TMIIOTE3bI, MPOBEPSITh UX IKCICPUMEHTAILHBIMU CPEACTBAMH, (HOPMYIUPYS
1eJTb UCCIICIOBAHUS, aHATU3UPOBATH TIOIYYCHHBIE PE3YIbTAThI U JIENATh BBIBOIBI;

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

YMEHHE OIICHWBaTh 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIIEOBAHUN B O0JIACTH OWOJIOTHUH U
MEININHBl (KJIOHHPOBAaHME, HWCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TeHOMa W
CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiedl npogeccHOHANbHONW JESATENbHOCTH B
obiacTi OWONIOTHH, MEJMIUHBI, OHOTEXHOJIOTUHM, BETEPHHAPUH, CEIBCKOTO XO3SHCTBA, IHIICBOM
MPOMBIIIUIEHHOCTH, YTIIyONSATh IO3HABATEIbHBIN HHTEpEC, HANpaBJICHHBI Ha OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIIEH Npodeccuu 1 MPoA0JLKEHNE OMOIOrHYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHETO
npo¢eCCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsl.

IIpenMeTrHBIe pe3ynbTaThl OCBOEHHs yueOHoro mpeamera «buomorus» B 11 Kinacce ROMKHBI
OTpaXkaTh:
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c(OpPMHUPOBAHHOCTh 3HAHWH O MECTe W POJM OHUOJIOTHM B CHCTEME ECTECTBCHHBIX HayK, B
(OpMHPOBaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpA, B MO3HAHUH 3aKOHOB TPUPOJBI U
pEIICHUU 3KOJOTMYECKUX MPOOJIEM YeIOBEUECTBA, a TAKXKE B PEIICHHHM BOMPOCOB PAalMOHATHHOTO
MIPUPOJIONIONB30BaHUSA, U B (HOPMUPOBAHUY IICHHOCTHOTO OTHOIIEHUS K MPHUPO/IE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCHHCKUX U 3apYOEKHBIX YIEHBIX-OHOIIOTOB B pa3BUTHE OMOIOTHI;

YMEHUE BIAJIETh CHUCTEMOW OHOJIOTMYMECKUX 3HAHHW, KOTOpas BKIIOYACT ONpEACTICHUS |
MOHUMAaHUE CYITHOCTH OCHOBOIIOJIATAIOIIUX OUOJIOTHYCSCKUX TEPMUHOB WM TOHATHUH (BUMA, SKOCHUCTEMA,
ouocdepa), Onomormdeckwe Teopum (PBoJonMoOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAs TEOPHS
sBomtonnn), yaeHus (A. H. CeBeproBa — o myTsx W HampasieHUsXx sBomonnu, B.W. Bepranckoro — o
ouocgepe), 3akonb! (reHeTuueckoro pasHoBecus k. Xapau u B. BaiinGepra, 3apopIieBoro cXoIcTaa
K. M. bapa), npaBuna (Munumyma [O. JluOuxa, 3KOJOTHYECKOH NUPaMUIBI DHEPTHH), THIIOTE3bI
(rumoresa «mupa PHK» V. ['mnbepra);

YMCHHE BJIaJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCIIOIB3YEMbIMU B OMOJOTUYECKHIX
UCCJICJIOBAHUSX KHUBBIX OOBEKTOB M 3KOCHUCTEM (OINMUCAHHME, W3MEPEHHE, HAOJIOJICHUE, SKCICPUMEHT),
croco0aMH BBISBJICHHUS M OIICHKW aHTPOIIOTEHHBIX U3MEHEHHI B TIPUPO/JIC;

YMEHUE BBIACTATH CYNICCTBEHHbBIC MPH3HAKH: BHUJOB, OMOTCOIEHO30B, SKOCUCTEM W OHOchepsl,
CTaOMIIM3UPYIONIETO, ABIKYIIETO M Pa3phIBAIOLIETO ECTECTBEHHOIO OTOOpa, aIoNaTPUYECKOro |
CHUMITATPUYECKOT0 BUI000PA30BaAHUS, BIUSHHS JBHWKYIIUX CHJ 3BOJNIONWU Ha TEHO(MOH] MOIMYISIHY,
MPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHHs, 4YepEeJOBAHUS HANPABICHUN DBOJIOINH,
KpPYroBOPOTA BEIECTB M IMOTOKA YHEPTHU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMMOCBA3U MCXKAY IMPoLCCCaMU 3SBOJJIOLWH, IABWXYIIMMU CHIIaMH
AHTPOIIOTeHEe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHCTEM U MPHUCIOCOOICHUSIMH K HUIM OPTaHU3MOB;

YMCHHE BBISABJIATH OTJIMYUTCIIbHBIC MIPU3HAKU KUBBLIX CUCTEM, HpI/ICHOCO6HCHHOCTB BHUIOB K CpcJic
O6I/ITaHI/I$[, 36I/IOTI/I‘IGCKI/IX u 6I/IOTI/I‘IGCKI/IX KOMIIOHCHTOB 3J3KOCHUCTEM, B3aMMOCBSI3¢ei OpraHnu3MoOB B
co00IIecTBaX, aHTPOMOTEHHBIX K3MEHEHHI B 3KOCHCTEMAX CBOCH MECTHOCTH;

YMEHHUE WCIMONB30BaTh COOTBETCTBYIONIME AapryMEHThI, OHMOJIIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIUKY JUIS JIOKA3aTeNIbCTBA POJACTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U
OpraHu3sMoOB H CpCbl O6I/IT3HI/I$1, CIAUHCTBA YCIOBCUCCKHUX pac, HCO6X0)II/IMOCTI/I COXpaHCHUA
MHOT000pa3us BUJIOB U 9KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPOIBI M YCIIOBEUCCTBA;

YMCHHUE pelIaTh OHMOJIOTHYECKHE 3aa4uy, BBIABIATL MNPUYUMHHO-CJICIACTBCHHBLIC CBA3U MEKAY
HCCICAYEMBIMU OHMOJIOTHYECKUMU mpoueccaMu U ABJIICHUAMU, J1€JIaTh BBIBOJIbI U ITPOTrHO3bI HA OCHOBAHWU
MOJYYEHHBIX PE3YJIbTATOB;

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

YMEHHUE BBIIBUIaTh THIIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBLHBIMU CPEICTBAMHU, QOPMYIUPYS
eJb UCCIIeIOBAHUS, aHATTM3UPOBATH MOJYYCHHBIC PE3YJIbTAThI U JICNAThH BHIBOIHI;

YMEHHE Y4aCTBOBaTh B Y4eOHO-HCCIIEIOBATEILCKOM padoTe 10 OMOJIOIUH, SKOJIOTUH U MEIUIUHE,
HpOBOI[HMOfI Ha Oa3e MIKOJBLHBIX Hay4YHBbIX O6IIICCTB, u HYGHI/I‘IHO MMpEeACTaBIATE IMOJTYYCHHBIC
Pe3y/bTaThl HA YYCHUIESCKUX KOHPEPECHIIUX;

YMCHHE OLICHMUBATD I'MIIOTE3bI U TCOPHUU O IMPOUCXOKIACHUU KNU3HU, UCJIOBEKA U YEJIOBCUCCKUX pac,
0 MPUYHHAX, TOCIIE/ICTBUAX U CIIOCO0ax MpeoTBPAIeHHUs II00albHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BHIOOp Oymaymiedl mnpodeccHoHANBbHOW JEeSTENFHOCTH B
obnmactu OWOJOTHH, 3KOJOTHH, IPHUPOJIONOIH30BAHUS, MEAMIUHBI, OWOTEXHOJIOTHH, TICUXOJIOTHUH,
BETCpUHApPUU, CEIIBCKOI'O X03$II>'ICTBa, HPIHICBOI;‘I ITPOMBIIIIIICHHOCTH, yFHY6H$ITB M03HaBaTEeIbHBIN HUHTEPEC,
HaNpPaBJICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MPO(ECCHH U MPOJOIHKEHNE OUOJIOTHIECKOTO
00pa30oBaHMs B OpPraHU3AIHAX CPEAHETO MPOECCHOHAITBHOTO U BBICIIIEr0 00pa30BaHusl.
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TEMATUYECKOE IINITAHUPOBAHUE

10 KUIACC
KoJnuecTBo yacos DJ1eKTPOHHbIE
Ne ni/m I:;:rn;zll;qo;:::me PAasieIOB M TeM Beero Koutpoabusie  IIpakTunyeckue gg;g)f oosBale:J)n,m,l e
padoThI padoThI pecypesI
1 Buonorus kak Hayka 1 0 0
2 JKuBbIe CHCTEMBI U MX H3YYCHHUE 2 0 0
3 Buonorus knetku 2 0 0.5
4 XuMHUYecKasi OpraHu3anusi KJIeTKU 10 0 1
5 Crpoenue u (HYHKIUU KIETKH 8 0 2
6 OOMeH BellecTB U NPEBPAICHNUE SHEPTHU B 9 0 1
KIIETKE
7 HacneILCTBeH}faﬂ uHpOpPMAaIUS 1 9 0 05
peanuzanms e€ B KIICTKEe
8 JKU3HEHHBIHN UK KIIETKU 6 0 1
9 Crpoenue u QyHKIIUU OpPraHU3MOB 17 0 15
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 0 15
1 I'eneTrka — Hayka 0 HacJIECTBEHHOCTH U 9 0 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0 1
14 I'eneTnka yenoseka 3 0 0.5
15 Cenekiusi Opranu3MoB 4 0 1
16 broTtexHOIOTHS M CHHTETHYECKAsT OMOJIOTHS 4 1 0
17 PesepBHOE Bpemst 1 0 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 1 13
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11 KJIACC

KosnuecTBO 4yacoB JJIeKTPOHHBbIE
Ne n/m I:;:;‘;::;f;::me PAasieIOB M TeM Beero Koutpoabusie  IIpakTunyeckue f)lg:)g? OOBBalengbl e
padoTbI padoTsI pecypel
1 3apoxeHne U pa3BUTHE 3BOIIOLUOHHBIX 4 0 0
IPEe/ICTaBICHUN B OMOJIOTHI
2 MUKPO3BOTIOIUS U €€ PEe3yIbTaThl 14 0 2
3 Maxpo3BoITOLHUs U €€ Pe3yNbTaThl 6 0 0
4 [IpoucxoxneHre U pa3BUTHE KU3HU HA 15 0 15
3emute
5 [IponcxoxneHne yenoBeka — aHTPOIIOTeHe3 10 0 1
JKOoJIOTUS] — HayKa O B3aMMOOTHOIICHHUSIX
6 OpPTaHU3MOB U HaJIOPTAaHU3MEHHBIX CHCTEM C 3 0 0.5
OKpy>Karollle cpeion
7 OpraHu3msl 1 cpefa OOUTaHUS 9 0 15
8 DKOJIOTHSI BUIOB W MOITYJISIAN 9 0 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTHYECKUE 12 0 05
CHCTEMBI
10 buocdepa — rmobanpHast SkocucTeMa 6 0 0
11 UenoBek 1 OKpyXKarolas cpeaa 6 1 0
12 PesepBHOE Bpemst 8 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 1 7.5
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KosauuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka
n/n yp Bcero K06HTp0m>Hble Ip 6aKanec1me U3y4YeHHs o0pa3oBaTeJibHbIE
padoThI padoThI pecypesI
buonorust kak KOMITIEKCHAsA HayKa U KaKk
1 4 1 0 0 POIII
4acTh COBPEMEHHOI0 00IIIecTBa
2 JKuBble cHCTEMBI U MIX CBOICTBA 1 0 0 POII
3 YpoBHEBast OpraHU3anys KUBBIX CUCTEM 1 0 0 POII
HcTopust OTKpBITHS U H3YICHUS KIETKH.
4 p P Y 1 0 0 POIII
Knerounas teopus
Mertoapl MOJIEKYISIPHON U KJIETOUHON
ouonorun. [IpakTrueckas padora «M3ydenue
METO/IOB KJICTOYHOM OHOJIOTHU
5 A 1 0 0.5 PO
(xpomatorpadus, anekTpodopes,
¢ depeHInaTbHOE IIEHTPU(YTUPOBaHKE,
[ILIP)»
6 XUMHYECKHUH COCTaB KIETKH 1 0 0 PoOII
MuHepajbHbIE BEIIECTBA KIETKU, UX
7 P “1 . 1 0 0 P
OuosIoruuecKast poib
OpraHuyeckye BelecTBa KJISTKH — OCJIKH.
8 JlaGopatophas padora «OOHapysxeHHe 1 0 05 POII
0EIKOB C IMOMOIIBI0 KAYECTBEHHBIX PEaKIInii»
CaoiicTBa, kiaccuduranus U GyHKIINA
9 Quakatuits it Gy 1 0 0 PO
0eskoB
TaHMYECKUE BEIECTBA KIETKA —
10 Op I 1 0 0 PALI
YIJIEBOJIBI
11 OpraHnnyeckue BEmecTBa KISTKH — JTUTTHIBI 1 0 0 POIII
Hyxnennossie xucnotsl. JJHK n PHK.
Jlaboparophas padora «Vccnenopanue
12 paTopras p A 1 0 0.5 PO

HYKJICMHOBBIX KHUCJIOT, BBIACJICHHBIX U3
KJICTOK Pa3JIMYHbIX OPTaHU3MOB»
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Crpoenue u ¢pynkuuu ATD. JIpyrue

13 nykaeosuarpudocdarsl (HTD) 0 PO
14 CexsenupoBanue JJHK. Metoas reHOMUKH, 0 POIII
TPAHCKPUIITOMUKH, IPOTEOMUKH
15 MeToabl CTPYKTYpHOU OHUOTIOTHH 0 POIII
16 Tuns! knetok. [lpokapuoTrueckas KieTka 0 POIII
CtpoeHue 3yKapuOTHUECKON KIIETKH.
17 [IpakTnueckas padora «3yueHne CBOHCTB 0.5 POII
KJICTOYHOH MEMOpPAHEI»
18 [ToBepXHOCTHBIH annapar KJIeTKH 0 POII
OnHomeMOpaHHBIE OPraHOUIBI KJIETKH.
19 [IpakTiueckas padora «3y4ueHre ABIKEHUS 0.5 PoOUI
LUTOIIA3MBI B PACTUTENBHBIX KIETKAX)
[TonmyaBTOHOMHBIE OPTaHOUIBI KJICTKH:
MUTOXOHJIPUH, IUTacTHIBL. JJabopaTopHas
20 05 POII
pabora «VccnenoBanue niaa3mMonn3a u
JeTIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)»
21 HememOpaHHBIEe OpraHOHIBI KIETKH 0 POII
22 Crpoenue u QyHKLIUH apa 0 POII
CpaBHUTENBHAS XaPAKTEPUCTHKA KIIETOK
23 aykapuort. JlabopaTtopHas padora «13ydenne 05 POII
CTPOCHUSI KIIETOK Pa3IMYHbIX OPTaHU3MOBY
ACCHMUIIALIUS U JUCCUMMIISIIINS — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
24 BemiecTB. JlaboparopHas padora «M3yuenue 0 POII
KaTaJIMTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha
MpUMepe aMUIa3bl HITH KaTalla3bl)»
@epMEHTATUBHBIN XapaKTep PeaKui
KJIETO4YHOT0 MeTabosm3Mma. JlaboparopHast
25 pabora «/3yueHne pepMEeHTaTHBHOTO 05 POII
pacliienyieHys IepoKCcuaa BOJOPOIa B
PACTUTENBHBIX M XKHUBOTHBIX KJIETKAX)
26 Benku-aktuBatophl U OENKU-MHTHOUTOPEI 0 POII
27 ABTOTpOQHBII THII 0OMEHA BEIIECTB 0 POII
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28 dorocunTe3 1 0 0 POII
XemocuHTes. JlaboparopHas pabora

29 «CpaBHeHue nporeccoB GpoTocuHTe3a U 1 0 0.5 PoOII
XEMOCHHTE32»
AHa’poOHbBIe OpraHu3Mbl. Bujpl OpokeHus.

30 JlaboparopHas pabora «CpaBHEHHE 1 0 0 POII
MTPOIIECCOB OPOXKECHUS U IBIXaHUS»

B oo coer . 0 0 PoII
OHeprus MeMOPaHHOT'0 TpaIieHTa MPOTOHOB.

32 Cunre3 AT®: pabota npotonHoit AT®D- 1 0 0 POII
CHHTA3bI

33 Peaknmu MaTpu9yHOTO CHHTE32 1 0 0 POII

34 Tpanckpunims — Matpuulblii cuaTe3 PHK 1 0 0 POIII

35 Tpancasiys u e€ 3ramnbl 1 0 0 POIII

36 Konuposanue amuHokucaor. Posis pudocom B 1 0 0 POL
OuocuHTe3e OenKa

37 OpraHu3zaiys reHoMa y mpoKapuoT U 1 0 0 POII
JYKAPHOT

38 MosekynspHbIe MEXaHU3MbI SKCIIPECCUH 1 0 0 POII
T'CHOB Y 9YKapHOT
Bupycbl — BHekeTouHbIe (HOPMBI )KU3HU U

39 o0sMraTHele mapa3uThl. [IpakTuueckast 1 0 0.5 PoOII
pabora «Co3naHue MOJIETTH BUPYCa

40 BupycHbie 3a60J1eBa£ms{ YeJIOBEKA, 1 0 0 POII
YKHBOTHBIX, PACTEHHI

41 HaxorexHoIoruu B OMOJIOTHHY U MEIUIIMTHE 1 0 0 POIII

42 JKM3HEHHBIH UK KIIETKA 1 0 0 POIII

43 Matpuunsrii cuate3 JJHK 1 0 0 POII
Xpomocomsl. Jlabopatoprast paboTa

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 1 0 0.5 PO
MUKpOTpenaparax»

45 JleneHne KIeTKH — MUTO3 1 0 0 POII
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Tumne! KIeTOK. KapI/IOKI/IHe3 U UTOKHUHE3.

JlaGopatopnas pabdora «HabnroneHne Murosa

46 B KJIETKaX KOHYHKA KOpeIKa JIyka (Ha 1 0 05 =
TOTOBBIX MHKPOIIpENapaTax )

47 Perynsiust )KW3HEHHOTO IMKJIA KJIETOK 1 0 0 POIII

48 Oprasusm Kak €IHHOE LEI0e 1 0 0 POII

o Tom e Tbopaopuspors : ou

0 Toam e n e Tbopeopan : ou
Opransl. Cuctemsl opranos. JlabopaTopHast

51 pabota «l3yueHue opraHoB IBETKOBOTO 1 0 0.5 POUI
pacTeHHsD»

52 Onopa Tena opraHu3MOB 1 0 0 POII

53 JBrxeHue opraHu3MoB 1 0 0 POII

54 [Tutanue opraHu3MoB 1 0 0 PoOII
ITuTanue MO3BOHOYHBIX KMBOTHBIX.

55 HHH?CB&GIT)H’?ZHEH;)SI cucTeMa (‘)IGHOBCKa . 0 0 POt

56 JpIxanvue opraHu3MoB 1 0 0 POII

57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX U 1 0 0 PO
4eloBeKa

58 TpaHCTIOPT BEIIECTB Y OPraHU3MOB 1 0 0 POII

59 KposenocHas cucrema mo3BOHOYHBIX 1 0 0 POIII
KHBOTHBIX M YeJIOBEKa

60 Beiienienue y opraHu3mMoB 1 0 0 POII

61 3aimuTa y OpraHu3MoB 1 0 0 POII

62 NmmyHHas crcTemMa yenoBeka 1 0 0 POII

63 Pa3npa)xuMocCTh U peryisiuus y opraHu3MoB 1 0 0 POII

64 I'yMopasbHast peryisius U SHI0KPUHHAS 1 0 0 POII
crcTeMa KUBOTHBIX U YellOBeKa

65 @opMBI Pa3MHOKEHHS OPTAaHN3MOB 1 0 0 POII

66 [TosoBoe pasMHOXKEHME 1 0 0 POII

67 Meiios 1 0 0 PoII
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68

69

70

I'amerorene3. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. JIaboparopHas pabora
«M3yvenue CTpPOCHHUS MOJIOBBIX KIIETOK Ha
TOTOBBIX MHKPOIIPEIapaTax»

NnauBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

3akJagKa OpraHoB U TKaHEH U3
3apOBIIIEBBIX TUCTKOB

0.5

POII

POII

POII

71

72

Poct u pasButue xxuBoTHBIX. JlabopaTopHas
pabota «BbisiBICHHE IPU3HAKOB CXOJICTBA
3apOJIBIIIEH TO3BOHOYHBIX KUBOTHBIX)

PasMHOxeHME U pa3BUTHE PACTCHUIM.
Jlaboparopras pabora «CTpoeHHE OpraHoB
Pa3MHOXCHUSA BBICHINX paCTCHHﬁ»

0.5

05

POII

POII

73

HcTopus craHoBIEeHUS U pa3BUTHUS T€HETHKU
KaK HayKu

POII

74

75

76

77

OCHOBHBIE TTOHATHS U CUMBOJIBI T€HETHKH.
Jlaboparopras pabora «Jlpo3oduna xak
00BEKT TEeHETHYECKHUX UCCIICIOBAaHUID

3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB.
MoHoTHOpHIHOE CKpEIIUBaHNE.
[IpaxTuueckas pabora "Uzydenue
PE3yJIbTaTOB MOHOTUOPHIHOTO CKPEIBAHHS
y npo3oduisr"

LluTonornyeckre OCHOBBI MOHOTHOPHUTHOTO
CKpEelIMBaHUs

Ananusupyroiee ckpeuBanue. Hemomanoe
JOMHUHHUPOBAHUC

05

0.5

POII

POII

POII

POII

78

79
80

Hurnbpuanoe ckpenruBanue. [lpaktnyeckas
pabota «l3yueHue pe3yapTaToB
JUTHOPHUIHOTO CKPEIMBAHUS Y IPO30(DHIIBI»
LuTonornveckue OCHOBBI TUTHOPUIHOTO
CKpELIMBaHUs

CHCHHCHHOC HACJICAOBAHUC TPU3HAKOB

0.5

POII

POII
POII
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81 XpoMOCOMHast TEOPHs HACTIEACTBEHHOCTH 1 0 0 PoII

82 I'enernka mmona 1 0 0 POIII

83 I'eHOTHII KaK [IEJIOCTHAs CHCTEMA 1 0 0 POIII
I'eneTmueckuii KOHTPOJIb PAa3BUTHS PACTCHUH

84 TPOIb P p ’ 1 0 0 PDII
JKMBOTHBIX U YeJIOBEKA
M3MeHYnBOCTE IIPH3HAKOB. BHIbI

85 p A 1 0 0 POII
H3MEHYUBOCTH

86 MonuukanuoHHass U3MEHYHUBOCTh 1 0 0 POIII
BapuanivoHHbI# psiji M BapualldOHHAsI KpUBasl.
JlaGoparopHas padora «/ccnenoBanue

87 3aKOHOMEPHOCTEH MOTUPUKAITIOHHON 1 0 0.5 PoOUI
H3MeHYUBOCTH. [TocTpOoeHHE BapHAITMOHHOTO
psiZia ¥ BapUallMOHHOM KPUBOW»
I'enorunnueckass U3MEHYUBOCTb.

88 1 0 0 POIII
KoMOuHaTHBHAs U3MEHUYHBOCTH
MyTaunoHHast ”3BMEHYUBOCTh. [IpakTuueckas

89 pabota «MyTaluu y 1po30¢uibl (Ha TOTOBBIX 1 0 0.5 POII
MHUKpOTIpenapaTax)»
3aKOHOMEPHOCTH MYTALHOHHOTO IIPOIECCa.

90 p yrat pott 1 0 0 POII
DNUreHeTHKa U SIIUT€HOMHUKA
I'enernka yenoseka. [IpakTuyeckas padbora

91 P ba 1 0 05 POII
«CocTaBjieHAE U aHAJIU3 POJIOCIOBHOI»

92 MeTtoapl MEIUIIMHCKON T€HETUKHU 1 0 0 POIII
3HaueHre MeIUIUHCKON N'eHETHKH B

93 MIPEeIOTBPAILCHUN U JIEYEHUN T€HETHUYECKUX 1 0 0 POII
3a00JIeBaHUI YeJIOBEKa
OCHOBHBIE TTOHATHS CEJIEKIIVH.
JlaGopatopHas padora «M3yueHnne copToB

94 PATOPHA paboTa «isy p 1 0 05 POII
KYJIETYPHBIX PACTCHUH U TIOPOJI AOMAITHUX
JKABOTHBIX»
MeToibl CeNeKIIMOHHON paboTHI.

95 JlaboparopHas pabora «/3ydeHue METOI0B 1 0 0.5 POUI
CEJICKIIMU PACTESHUID

96 JlocTHKeHNUs CeNIEKIIMU PacTEHUH U 1 0 0 POII
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XKHUBOTHBIX. [IpakTrdeckas paboTa
«[IpuBuBKa pacTeHU»

COXpaHeHI/Ie, N3Yy4YCHUC U UCIIOJIL30BAHUC

97 1 0 0 POII
TCHETHUYECKHUX PECYPCOB
buortexHoorus Kak Hayka U 0Tpacib

98 npousBozcTea. I[IpakTrueckas padora 1 0 0.5 POII
«M3ydyenne 00beKTOB OMOTEXHOIOTUI»

99 OCHOBHBIC HATIPABJICHUS] CHHTETHUECKON 1 0 0 POIII
Oouosorun

100 XpOMOCOMHas ¥ TeHHas HHXEHEPHsI 1 0 0 POII

101 MeaunuHCKHE OHOTEXHOIOTHU 1 0 0 POII

102 PesepBHBIiT ypoK. HOBT(jpeHI/Ie, o0ob1enwne, 1 1 0 POIII
cucreMaTrusanusa 3HaHUuN

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 1 13.5
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11 KJIACC

KoanuecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudpoBbie
w/n Tema ypoka Beero KOﬁHTpOJ‘lLHLIe l'[%aKanecxne Wlydenmsi  0Gpa3OBATENBHbIE
padoThI padoThI pecypesi

1 OBomonionHas Teopus Y. lapsuna 1 0 0 PoII

9 JIBWOKyIIHMe CUITBI SBOJTIOIMY BUIOB 110 Y. 1 0 0 POIII
HapBuny

3 Bbopnoa 3a CYLICCTBOBAHHE, CCTECTBCHHBII 11 1 0 0 POIII
HCKYCCTBEHHBIN 0TOOp

4 dopMUpOBaHHE CHHTETUIESCKON TeOpHU 1 0 0 POIII
SBOJIFOIIMU

5 Drarnbl 9BOIOIUOHHOTO MpoIiecca: 1 0 0 POIII
MHUKPOIBOJIIOIHS U MaKPOABOJIFOIUS

6 [Nomynsnus — 3neMeHTapHas eIUHUIA 1 0 0 POIII
JBOJIIOIIMU
3aKOH r€HEeTUYECKOTrO paBHOBecHs JIK.

7 Xapnu, B. BaiinOepra. Ha6opaTopHa5V{ pabota 1 0 05 POII
«BpIsBIIEHHE U3MEHUUBOCTH y 0CO0EH
OJIHOTO BHJIA

8 DnemMeHTapHbIe PaKTOPBI IBOIIOIUU 1 0 0 POIII

9 O ekt ocHoBaTemns. dpdexT OyTHIIIOUHOTO 1 0 0 POII
TOPJIBIIIIKA

10 Murpauuu. M305s1uu nonyJIsaiuii: 1 0 0 POLL
reorpaduueckas, OHoJOruuecKas

1 EcTecTBeHHbIN 0TOOP — HAIPABJISIONINI 1 0 0 POII
(hakTOp IBOJIIOLIUU

12 [TonoBoit oTOOP 1 0 0 POII
IIprcroco0IeHHOCTh OPTraHU3MOB KaK

13 pe3ynbTaT MEKpo3BoIrOIMH. JlabopaTopHas 1 0 05 POIII
pabota «M3yuenne apoMop030B 1 '
WJIM0aJaNTallui Y paCTEHUN U )KUBOTHBIX»

14 [TpumMepbl IprCocOOIEHHH Y OPTaHU3MOB: 1 0 0.5 POII

38



Mopdosioruyeckue, (PU3MOIOTUICCKHUE,
OMOXMMHYECKHUE, TOBEACHYCCKHE.
JlaGopaTtopHas padota «IIpucrocobnenws
OpPraHU3MOB U HX OTHOCHTEIbHAS
1[EJIECO00PA3HOCTH

Bupa, ero kputepuu u CTpykTypa.

15 Jlaboparophas pabota «CpaBHEHHE BUIIOB I10 1 0 0.5 POUI
MOP(OJIOTHISCKOMY KPUTEPHION

16 CrpykTypa BUIa 1 0 0 POII

17 Bunoo6paszoBanue kak pe3yabTaT 1 0 0 POIII
MUKPO3BOJIIOLIUU

18 CBsI3p MUKPOABOIIOIUHU M SITUIEMUOIIOTUH 1 0 0 POII

19 MakposBomronus. [laneonTonoruueckue 1 0 0 POII
METO/IbI H3YUCHHSI SBOTFOIMN

20 Buoreorpapudeckue METOAbI U3yUCHHUS 1 0 0 POII
IBOJIIOLNH
OMOPHOIOTHIECKUE U CPABHUTEIBHO-

21 MOP(OJIOrHIECcKUE METOIBI N3YUCHUS 1 0 0 POII
9BOJIIOIMH
MonekynsipHO-TeHETUUECKHUE,

22 OMOXUMHYECKHE U MATEMATUUECKIE METO/IBI 1 0 0 POII
W3YUYCHHUS IBOJIOLNU

23 O01re 3aKOHOMEPHOCTH BOITIOIAN 1 0 0 POII

24 AnantuBHas paguanus. HepaBHOMEpHOCTh 1 0 0 POII
TEMIIOB 3BOJIFOLIUH

o5 Hay4Hble rumoTe3bl MPOUCXOMXKACHUS HKUIHH 1 0 0 POII
Ha 3emiie

2% JloHay4HbIe TIpeICTaBICHHS O 3apPOXKICHAN 1 0 0 POII
JKU3HU

97 OCHOBHBIE dTaIbl HEOPraHHYECKON 1 0 0 POII
9BOJIIOLIMH

28 ['umoTe3s! 3apoXKACHNS KU3HH 1 0 0 POII

29 Uctopus 3emin 1 METOIBI €€ U3y4eHUs.. 1 0 05 POII

JlaGoparophast padora «/3ydeHue u
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OIMMMCAaHNEC UCKOITaCMbIX OCTAaTKOB JPCBHUX
OpraHu3MoB»

30 HavanpHble 3Tanbl opraHNYeCcKoil dBOIIOLUN 0 POIII

31 DBOJIOIUS yKapUOT 0 POII
OCHOBHBIE 3TaIbl YBOJIOIUN PACTUTEIHLHOTO

30 mupa. [Ipakrrueckas padora «M3ydenue 05 POII
0COOCHHOCTEH CTPOCHMSI pACTEHUH pa3HBIX '
OTJICTIOBY»
OCHOBHBIE 3TAIbI SBOIIOIMN )KUBOTHOTO

33 0 POUI
MUpa
OBOJIIOLIMS )KUBOTHBIX. [IpakTuueckas

34 pabora «M3ydenue ocoOeHHOCTEH CTpOSHUS 0.5 POUI
MO3BOHOYHBIX )KHUBOTHBIX)
Pa3zBuTue xu3HU HA 3eMJie TI0 ApaM U

35 P 0 POIII
nepuoiam
MaccoBbie BRIMHUPaHHS — YKOJIOTHUECKHUE

36 P 0 PO
KPH3KCHI MTPOIILIOTO
CoBpeMeHHBIN SKOJIOTUYECKUN KPU3HUC, €r0

37 P PH3HC, 0 PO
0COOCHHOCTH
CoBpeMeHHas CHCTEMa OPraHUnYeCKOro

38 P P 0 POII
MIPOIILIOTO
OCHOBHBIE CHCTEMATHUYECKUE TPYIIIIBI

39 24 0 P
OpraHU3MOB

40 AHTPOTIONIOTHS — HayKa O YeJIOBEKe 0 POII
Pa3BuTtHe npeacTaBaeHuil 0 TPOUCXOXKICHUHN

41 pe P A 0 P
YeJIoBeKa
MecTo 4esoBeKa B CUCTEME OPTraHUYECKOro

42 mupa. Jlaboparopuas pabora «13ydeHue 05 POII
OCOOCHHOCTE CTPOCHHS CKEJIeTa YellOBeKa, '
CBSI3aHHBIX C MPSIMOXOXKICHHEM)

43 JIBmKyIIHMe CUITBI aHTPOIIOTeHE3a 0 PoOII
CooTHolieHHe OUOTOTHYECKHUX U

44 0 POUI
COLMAITLHBIX ()aKTOPOB B aHTPOIIOTeHEe3e

45 OCHOBHEBIE CTaJIMN AHTPOITOTCHE3a 0 POII
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46 ITaneorenerrka u najaecoreHOMHUKA 1 0 0 POl

47 DBOJTIOIUS COBPEMEHHOTO YEIOBEKA 1 0 0 POII
UenoBeueckue pacel. Ilpaktudeckas padora

48 «3ydeHne 3KOJOTUYECKUX alalTalui 1 0 0.5 PoHI
YEIIOBEKA

49 MeXIUCITUTUTMHAPHBIC METOTbI 1 0 0 POIII
AHTPOIIOJIOTHH

50 3apoKICHHE U Pa3BUTHE IKOJIOTHHI 1 0 0 POII
Meroei skonioruu. JlaboparopHas pabota

51 «3yueHrie METOIOB SKOJIOTHUECKUX 1 0 0.5 PoOUI
UCCIIeTOBAHU I

52 3HaueHHE SKOJOTUUECKUX 3HAHUH 115 1 0 0 POII
YeJloBeKa

53 DKoJIOruuecKue (hakTopbI 1 0 0 POII
Abunornueckre (haktopbl. CBeT Kak

54 JKOJIOTHUYCSCKUH (akTop. Ha6opaTopHav151 1 0 05 POIII
pabota «BbIsSBICHHE TPUCTIOCOOICHHMIA
OpPraHU3MOB K BIIUSHHUIO CBETa»
AbuoTtnyeckue paktopbl. TemnepaTypa Kak

55 9KOJIOTHYECKHUH (PaKTop. Ha60paTOpHil$I 1 0 05 POII
pabota «BplsiBIeHHE TIPUCTIOCOOTICHUIH
OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPBI»
Abuorndeckue GakTopbl. BiaXHOCTh Kak

56 sKonoruyeckuii paxrtop. JlaboparopHas 1 0 05 POII
pabora «AHATOMUYECKHE OCOOCHHOCTH
PACTeHHMIA U3 Pa3HBIX MECT OOUTAHUS

57 Cpeibl 00UTaHUs OPraHU3MOB 1 0 0 PoOII

58 buonornyeckue puTMbI 1 0 0 PoOII

59 JKuznennsie ¢hopMbI OpraHn3MOB 1 0 0 POII

60 buortndeckue dhakropsl 1 0 0 POII
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUN

61 JUISI CYILIECTBOBAHHS OPTaHU3MOB B CpEZie 1 0 0 POII
obutaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHU TOMYJIISIIH 1 0 0 POII
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OCHOBHBIC TTOKA3aTCIN nonyJsiruu:

63 YHUCJIEHHOCTD, TNIOTHOCTh, BO3PACTHAS U 1 0 0 POIII
MOJIOBAsi CTPYKTYpa
OCHOBHBbIE ITOKA3aTEH MOMYJISIINH:

64 POXKIaEMOCTbh, IPUPOCT, TEMII POCTA, 1 0 0 POII
CMEpPTHOCTb, MUTPALIIH

65 OKoJoruyeckas CTpyKTypa MOMyJIsIuu 1 0 0 POIII

66 JlHaMUKa MOMYJISIMN U €€ peryIsIys 1 0 0 POIII

7 Ky porm meremoenuronan g : : ou
Dxonorudeckas Hula Buaa. Jlabopatopras

68 pabora «IIpucrnocobieHus: CeMsiH pacTeHU K 1 0 0.5 POUI
pacceneHuro»

69 Bun kak cuctema nomysiuii 1 0 0 POIII

20 3aKOHOMEPHOCTH MTOBEJICHUST 1 MUTPALIUi 1 0 0 PO
JKUBOTHBIX

71 Co00I111eCTBO OPraHu3MOB — OHOIICHO3 1 0 0 POII

72 OKxocucTeMa Kak OTKpBbITasi cucTeMa 1 0 0 POIII

73 KpyroBopot BeliecTB 1 MOTOK SHEPTHU B 1 0 0 POII
JKOCHUCTEME

74 OCHOBHBIE TOKA3aTEH YKOCUCTEMBI 1 0 0 POII

75 DKOJIOTHUECKHE MTUPAMHUJIBI 1 0 0 POIII

76 N3meHeHus coo0IIeCTB — CYKIIECCUU 1 0 0 POUI

7 T e woeouow : : ou

78 [Mpupoxansie SKOCHCTEMBI. DKOCHCTEMBI 1 0 0 POII
TYHJIp, JIECOB, CTENEH, MyCThIHb

79 AHTpONIOTEHHBIE 3KOCHCTEMBI 1 0 0 POII

B0 syt n ommearine ypBooRoccrewsn . 0 05 PouI

81 38J(OHOMC?HOCTEI (hopMHpOBaHUSI OCHOBHBIX 1 0 0 POII
B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX

82 MexaHHu3MBI BO3/ICHCTBUS 3arpsi3HEHUI 1 0 0 POII
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Pa3HBIX TUIIOB Ha Cy60p1" aHU3MCHHOM,
OpraHu3MEHHOM, IOMMYJIAUOHHOM U
OKOCHUCTEMHOM YPOBHAX

buocdepa — obmemranerapaas 000109IKa

83 1 0 0 PoII
3emn

84 Vyenne B. 1. Bepuaackoro o 6uochepe 1 0 0 POII

85 3aKOHOMEPHOCTH CYIIECTBOBaHHUS OHoC(heph 1 0 0 POII

86 KpyroBopoTs! BemiecTB 1 OMOreOXHMMHUYESCKHE 1 0 0 POII
ITUKJTBI

87 3oHanpHOCTH OHochepsl. OCHOBHBIE OHOMBI 1 0 0 POIII
CylIu

88 YcroitunBocTh 6mochepbl 1 0 0 POII

89 DKOJOTHYECKHEe KPU3UCH U KX TPUIHHBI 1 0 0 POII

90 BosneiicTBue uenoBeka Ha 6uochepy 1 0 0 POII

91 AHTpOHOFCHHVOC BO3/CHCTBHE Ha 1 0 0 POIII
PaCTUTETHHBIN U )KUBOTHBII MUD

92 OxpaHa mpupoabl 1 0 0 POII

93 OCHOBHBIE MPUHITUIIBI YCTOHYUBOTO 1 0 0 POII
Pa3BUTHS YEIOBEUCCTBA U MPUPOIBI
ParnonaiibHOE PUPOJIOTIONH30BAHUE U

94 COXpaHeHre OHOJIOTHYECKOro pa3sHooOpa3us 1 0 0 POII
3emin

95 0060061IeHne 0 TeMe «MUKPOIBOIIONHS U €& 1 0 0 POIII
PE3yIBTATHD)

9% 00600611eHue 110 TeMe «MaKpo3IBOTIONHS U e€ 1 0 0 POIII
PE3yIBTATHI»

97 O6o006mieHne o Teme «IIpoucxoxaeHue u 1 0 0 POII
pa3BHTHE )XKU3HH Ha 3eMiie»

98 O606muienue no teme «IIpoucxoxaenue 1 1 0 POIII
YeJI0BEeKa — aHTPOIIOTCHE3)

99 O06o061IeHune 1Mo TemMe «IDKOJIOTHS — HAyKa O 1 0 0 POIII
B3aMMOOTHOIICHUAX OPTraHU3MOB»

100 0060061eHue o Teme «OpraHu3Mbl U cpeaa 1 1 0 POII
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oOHUTaHUD)
O060061eHne 10 TEME «IKOIOTHS BUAOB U

101 . 1 0 POII
TOMTYJISIIIA I
102 060061enue mo teme «buochepa — 1 0 POII
r1o0abHas 9KOCUCTEMaY)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. buonoruueckue cucTeMbl ¥ MPOIECChE; yriyonenHoe o0yuenue, 10 kiace/ Tepemor A.B.,

Ilerpocosa P.A. O6miecTBo ¢ orpanndeHHO# 0TBeTCTBeHHOCThIO « 1O MHEMO3HWHA»

* buonorus. buonornyeckue cructeMsl U MpoIieccsr; yriryonenHoe odydenue, 11 kmace/ Tepemos A.B.,

ITerpocoBa P.A. O6mmecTBo ¢ orpanudeHHOl 0TBeTcTBeHHOCTRIO « MOl MHEMO3MHA »

METOANYECKUE MATEPHUAJIbI VISl YYUTEJISA

. YuebHO-MeTOANYeCKUI KOMIUIEKT Il u3yueHus Kypca 6uonoruu B 10-11 knacce (yrimyOnéHHBIN),

CO3J/IaHHBII AaBTOPCKUM KOJUIEKTHBOM T10J] pykoBojicTBoM B.B.Ilaceunuka:

[Ipumepnsbie paboune nmporpammel. [IpeqmeTras muans yaeOHUKOB «JIuHMS *KuzHm». 10 -
11 xnaccer: yue6. [Tocobue mst obmeodpazoBat. Opranusanuii: yriryomn. yporeHs/B.B.
[Naceunuk, I'.I'. [lIBenioB, T.M. Edumosa. - M.: I[Ipoceemienue, 2023

Yueonuk/B.B. [laceunnk, A.A.Kamenckunii, A.M.Py0rmos. - M.: [IpocBemenue, 2023
Co6opuuk 3ana4 u ynpaxueanii/ B.B. [laceannk, A.A.Kamenckuii, A.M.Py01oB. - M.
[Ipocsemienne, 2023

A PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. http://old.fipi.ru/ (denepanbHblit HHCTUTYT NeAaroruueckux nmepenuit (GUIIN))

2. http://www.fcior.edu.ru/ (PemepanbHblii IEHTP HHPOPMAITHOHHOOOPA30BATENBHBIX PECYPCOB,

OIHNOP)

3. http://school-collection.edu.ru/ (Enunas xomnekuust iudpoBeIx 00pa3oBaTEIbHBIX
pecypcos, EK IIOP)

4. http://festival. 1september.ru/ (®ectuBans negarorudeckux uaei «OTKPBITHIH
YPOK»)

5. http://lwww.chemistry48.ru (JInusslii caiir)

6. http://www.uroki.net/docxim.htm (Inst yuurens XumMuu 1 GHOJIOTHH)

7. http://www.krugosvet.ru/taxonomy/term/46 (Duuukioneans Kpyrocser)

8. http://interneturok.ru/ru/school/biology/10-klass (Buaeoypoku. bromorus 10 ki) 9.
http://interneturok.ru/ru/school/biology/11-klass (Buneoypoku. buosnorus 11 ki) 10.
http://biology-online.ru/ (CoBpementbie ypoku 6uosioruu. buosorus oxnaiin) 11.
http://luts.ucoz.ru/load/27-1-0-109 (3anumarenbHas GHOIOTHS)

12. http://multiring.ru/course/biology/content/index.html#.VVDoJ3FfgX5Q (OtkpsiTast
OHOJTIOTHS)

13. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (Tects
OHJIAiH)

14. http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OTkpbIThIH OaHK
3amannii EI'D)

15. http://ege.yandex.ru/ (ET'D u THUA na Sunexce)

16. http://bio.reshuege.ru/ (Pemry EI'D o 6uonoruu. TemMaTHuecKre TECTHI)

17. http://bio-fag.ru/map3.html (Tectsr, 3agaun no Guostormn)
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