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PaGouas nporpamma yueoHoro npeamera «buosorusi. Yriy0JieHHbIi yPOBEHb»
AJIs1 00Y4AKIIMXCS HA YPOBHE CpeAHero o0mero o0pa3oBaHus
10 -11 xknaccoB

HOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo yueOHOMy mpeamery "buonorus" (nmajee - OUONOTHsI) Ha YPOBHE CPEIHETO
obmero obpasoBanust paspadboraHa Ha ocHOBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit @enepaunny, ®I'OC COO, Konuenuuum npenopasanus yueOHOTo
npeaMera «bHOMOrus» U OCHOBHBIX MOJOXKEHUH (penepanbHOi paboueli mporpaMMbl BOCTIUTAHHS.

Yuebnbiii npeamer «buonorus»y yrayonénHoro yposust usydenus (10-11 xiaccer) siBisiercs
OJHUM W3 KOMIIOHEHTOB MpenMeTHON obnactu «EcrecTBeHHO-HayuHble TpeameTsl». CoriacHo
nonoxerussiM PI'OC COO npodunbHble yueOHBIE TPEAMETHI, U3ydaeMble Ha yriTyOJEHHOM YPOBHE,
SIBISTFOTCST criocoboM auddepeHnnanuy oOydeHUs: Ha YpOBHE cpenHero odmero oOpa3oBaHUS U
NPU3BaHbI O0ECIIEUNUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEOHHM OOIIUM, CPEeIHUM
npodecCHOHAIBHBIM M BBICIIUM OOpazoBaHHeM. B TO ke Bpemsl KaXIObli W3 3THX Y4eOHBIX
NPEeIMETOB JOJUKeH OBbITh OpPHEHTHPOBAH Ha TNPUOPUTETHOE pelleHHe o0pa3oBaTeIbHBIX,
BOCIIUTATENbHBIX W Pa3BUBAIOIIUX 3a/1a4, CBA3aHHBIX C mnpodopueHTaunell oOydaromuxcs Hu
CTHMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOH OOJIaCTH HAayYHOTrO 3HAHMUs, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, 3KOJIOTUEH, ICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JI€JIOM.

IIporpamma mo yuebuomy mnpenmery "buonoruss" naér mpencraBieHHe O LENW W 3aadax
u3yueHust yaeOHoro mpenmera «buonorus» Ha yriyOn€HHOM ypOBHe, ompeaesnser oOsi3aTenbHOe
(MHBapMaHTHOE) TMPEOMETHOE CONIEpKaHUe, €ro CTPYKTYpPHPOBaHHWE IO pasfeliaM H TeMaw,
pacripenienieHue 1o KjiaccaM, PeKOMEHIYET IMOCIEA0BATeIbHOCTh U3YyUeHHsI y4eOHOro MaTepuana ¢
yu€TOM MEXIMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro mporecca, BO3PacTHBIX
ocobeHHOCTeH oOyvaromuxcs. B mporpamme nmo Onojoruu peanrn3oBaH MPUHLHI TPEEMCTBEHHOCTH
C u3yYeHHeM OHOJOrMH Ha YpOBHE OCHOBHOro oOmero oOpa3oBaHusi, Onarojaps dYemy
NPOCMATPUBAETCS] HAMPABICHHOCTh HA IMOCIENYIOIee pa3BUTHE OHOJOTMYECKHX 3HAHMI,
OPUEHTHPOBAHHBIX Ha (HOPMHPOBAHHE E€CTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS, SKOJIOTHYECKOTO
MBILIJICHHS], TTPEICTABICHUH O 310POBOM 0Opas3e JKM3HM, Ha BOCIUTAaHHE OEPEKHOrO OTHOIIEHUS K
OKpY’KarIIel TpupomHOil cpeme. B mporpamme mo OHOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTHU
yuebHoro mnpenmvera «buomorus» B peamuzaumu TpedoBanuii ®I'OC COO x mnmaHUpyeMbIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3ysbTaraM OOydeHus W B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENIBLHOMN NEATENbHOCTH O0YYArOIUXCS 0 OCBOSHHIO COREPIKAHUS
Ouosornueckoro oOpa3oBaHUs HA YPOBHE CpeaHEro o0Iero oopa3oBaHus.

YueOnbiii npeamer «buonorus» Ha ypoBHe cpenHero oOmero oOpa3oBaHUsS 3aBepLIaeT
Ounonorndeckoe oOpa3oBaHHE B LIKOJE W OPUEHTHPOBAH HA pacUIMpeHHe U yriyOjeHue 3HaHUH
00yJaroImuxcs 0 JKMUBOH MPUPOAE, OCHOBAX MOJIEKYJISIPHOH U KJIETOUHOH OMOJIOrHH, SMOPHOIOTHH U
OMONIOrUY Pa3BUTHSI, TEHETUKH, CEIEKIINU, ONOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YUEHHSI U 3KOJIOTHH.

Uzyuenne yueOHOro mnpeamera «buonmorusi» Ha yriayOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYarOIIUXCS K MOCIENYIOIEMy MOTyUYeHHI0 OMOJIOrndeckoro o0pa3oBaHus B By3ax U
OpTraHu3aLMUsIX CpenHero npodeccrHoHaIbHOro oOpazoBaHusi. OCHOBY €ro COIEp’KaHHUs COCTAaBIIAET
cucreMa OMOJIOTMYECKUX 3HAHWH, MOJYYEHHBIX MPHU U3YYEHUH OOYYarOIMUMUCS COOTBETCTBYIOLINX
CUCTEeMAaTHUYECKUX pa3JeiOB OHOJIOTUM HAa YpPOBHE OCHOBHOro odmero obpasosanus, B 10-11
KJIaccax 3TH 3HAHUS MOJYyHArOT pa3BuTHE. Tak, paclIupeHsl U yriayOieHbl OHONIOrHIecKue 3HaHUS O
pacTeHMsIX, )KUBOTHBIX, Tprdax, OakTepusix, OpraHu3Me YeJIOBeKa, OOLINX 3aKOHOMEPHOCTSIX JKH3HH,
TOTOJHUTENBHO BKJIIOUEHBbl OWOJIOTHUECKHE CBEINCHHs MPUKIAJHOTO W TIOMCKOBOTO XapakTepa,
KOTOpBIE MOJKHO MCITOJIb30BAaTh KaK OPHEHTHUPHI LIS MTOCIeNyo1ero Bpioopa npodeccun. Bozmokna



TaK:Ke WHTerpanusi OWOJIOTMYECKUX 3HAHWUH ¢ COOTBETCTBYIOINMMH 3HAHWSIMH, MOJYyYE€HHBIMU
00yJarOIUMUCS MPH U3YUE€HUHU (PU3UKH, XUMUH, reorpaduu U MAaTEMaTHKH.

Crtpykrypa mporpammsl 1o yuyedbHomy npeamery "buosorus” oTpakaeT CHCTEMHO-YPOBHEBbBIN U
SBOJIIOLIMOHHBIA MOAXOABl K m3ydeHHro Ouojornu. CoOrnacHO UM, H3YHYAKOTCS CBOHCTBA H
3aKOHOMEPHOCTH, XapaKTepHbIE MJISI JKHBBIX CHCTEM pPa3HOIO YPOBHS OPraHU3ALNH, 3BOJIOINU
OpPTaHMYECKOr0 MHpa Ha 3emJjie, COXpaHeHHsI OMOJOrH4ecKoro pasHoobpasus rutanetsl. Tak, B 10
KJIACCe M3YYArOTCS OCHOBBI MOJICKYJIIPHOW U KJIETOYHOW OHONIOTHH, 3MOPHOJOTHU U OUONOTHU
Pa3BUTHSA, TEHETUKHU M CEJEKLMH, OMOTEXHOJOTUH U CHHTETUYECKOH OHMOJIOTHH, aKTyalH3UPYIOTCS
3HaHWS OOyYarommxcs mo OOTaHWKe, 300JI0rMH, aHatomuu, (pusuonornu denmoeka. B 11 kmacce
U3yYar0TCsI HBOJIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTHHU U yueHue o duocdepe.

YueOHblii npenmer «bumomorus» mpu3BaH  o0ecnednTbh  OCBOEHHE  OOYHAIOLTUMHCS
OMONIOrNYEeCKUX TEOPHI U 3aKOHOB, WAEH, MPUHLUIIOB U MPABWII, JISKAINX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOH KapTHUHBI MUPA, 3HAHUN O CTPOSHHUH, MHOTO0OPa3uH U OCOOEHHOCTSX KJIETKH,
OpraHu3Ma, IOMyJSILNY, OHOLEHO03a, SKOCHUCTEMbl, O BBIJAIOIIUXCS HAYYHBIX IJOCTH)KEHUSIX,
COBPEMEHHBIX HCCICIOBAHUAX B OMOJIOTMH, MPHUKIATHBIX ACMEKTax OMONOrWYecKux 3HaHWM. Jlis
Pa3BUTHA U NOAAEPIKAHUS HHTEpeca 00yJaromuxcst K OMOJIOTHH HapsiAy CO 3HAYUTEIBHBIM 00bEMOM
TEOPETHUYECKOr0 MaTepHalia B COAEPIKaHUU MPOrPAMMBI IO OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJICHHS U Pa3BUTHUS TOW WJIM MHOH oOsmacTu OMOJNOTHH, BKJIAZIOM OTEUYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX OMOIOTMYECKUX M HKOJIOTHIECKUX MPOOIIEM.

Lenp wusydeHus yueOHoro mnpeamera «buonorust» Ha yriayOnéHHOM ypOBHE — OBJaJEHHUE
00yJarOIUMHUCS 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHAJIBHONW OpPraHU3alliy JKUBBIX CHCTEM Pa3HOro
panra u npuoOpeTeHHe YMEHHH HCIONb30BaTh 3TH 3HAHUA B (POPMHPOBAHUM UHTEpeca K
onpenenéHHON 00acTu MpodeCCHOHATTPHON AEATENBHOCTH, CBA3aHHON ¢ OMONIOTrHeH, MIn K BBIOOPY
y4eOHOTO 3aBEACHHUS ISl MPOIOJKEHUST OMOIOTHYECKOT0 00pa30OBaHMsL.

JocTmkenne nenn u3ydeHuss ydeOHoro mnpenmera «buonormsi»y Ha yriyOnéHHOM ypOBHE
o0ecreYnBaeTCs PEIICHUEM CIeNYIOIUX 3a1au:

OCBOCHHE OOYYArOIIMMHCS CHUCTEMbI OMOJOTHYECKHX 3HAHWI: 00 OCHOBHBIX OMOJIOIHYECKUX
TEOPUsIX, KOHLEMLUAX, TUINOTEe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U MpPaBUJIAX, COCTABJISIOLINX
COBPEMEHHYIO0 €CTECTBEHHO-HAYYHYIO KapTUHY MHpA; O CTPOSHHH, MHOTOOOpPa3sHHu U OCOOEHHOCTSX
Ounojiornuecknx CcucteM (KJIETKa, OpPTraHW3M, TOMYJSLUUs, BUA, OuOreomneHos, oOuocdepa), o
BBITAIOIIUXCSI OTKPBITUSAX W COBPEMEHHBIX UCCIICOBAHUSIX B OMOJIOTHH,

O3HaKOMJICHHE OOyHaIOIIMXCsl ¢ METONAMH MMO3HAHMS JKUBOH NMPUPOABI: UCCIIEAOBATENbCKUMHU
MeToaaMHu OHOJIOTHYECKUX HayK (MOJIEKYIISIPHOM M KJIETOYHOH Onoioruu, SMOPHOSIOTHN U OUOJIOTHA
Pa3BUTHS, T€HETUKU M CEJEKLHH, OMOTEXHOJOTUH U CHHTETUYECKOH OHMOJIOrHH, NMaJCOHTOJIOTHH,
SKOJIOTUH), METONAaMH CaMOCTOSITEIbHOTO MpPOBEACHUS OHMOJOrMYeCKHX HCCIENOBAaHHHA B
naboparopuu u B mpupoze (HaOMoAeHue, U3MEPEHHe, SKCIIEPUMEHT, MOJICTUPOBAHIE);

OBJIaJICHUE OOYYArOIIMMHUCS YMEHHUSMH. CAMOCTOSITEIbHO HAaxXOOUTh, AHAJIN3UPOBATh U
UCTIOJIB30BaTh OMOJIOTMYECKYI0 WH(pOPMALHIO, TOJb30BATHCS OHMONIOTMYECKOH TEPMUHOJOTHEH WU
CHUMBOJIMKOH, YCTaHABJIHMBATD CBSI3b MEXKAY PA3BUTHEM OHOJIOTMH M COLUAIBbHO-3KOHOMHYECKUMH U
SKOJIOTUYECKUMHU TPoOJeMaMy YeJIOBEYECTBA; OLIEHUBATH IIOCIENCTBUS CBOEH NEATENbHOCTU IO
OTHOIICHHIO K OKpyXKawolled MNpupogHOH cpene, COOCTBEHHOMY 3I0POBBIO W 3IOPOBBIO
OKpY’KalOIMX JIoAeH, OOOCHOBBIBATH M COONIOMATh Mepbl MPOPHIAKTUKHA HMH(PEKLIHOHHBIX
3aboneBaHuii, TIpaBWJia TOBEACHUS B MNpuUpoae U odecrmeueHuss O€30MaCHOCTH COOCTBEHHOM
JKU3HEAESITEIbHOCTH B YPE3BBIYAMHBIX CUTYalHUSIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa,
XapaKTepU30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHS B 0OiacTu Ouosnoruy,

pa3BuUTHE y OOYyYarOIMMXCS MHTEJJIEKTYaJbHbIX M TBOPUYECKHUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIIAIOIINMHUCA OTKPBITHSIMA W COBPEMEHHBIMH HCCIIEOBAHUSMH B OHWOJIOTHH,
pemaeMbIMH €0 TmpobieMaMH, METOAOJOrHeld OHOJIOTHUECKOro HCCIEeNOBaHUSA, IPOBEICHUS



SKCIEPUMEHTAJbHbIX ~ HCCIEJOBAaHUM, peleHus OHOJOTMYECKUX  3a4ad,  MOJETHUPOBAHHUS
OuoMOrnYeckux 0OBHEKTOB U MPOLECCOB;

BOCMUTAHHE y OOYYarOIUXCsl LEHHOCTHOrO OTHOLICHUs] K JKUBOH MPUPOAE B LIEJOM U K
OTAEJbHBIM €€ 00BbEeKTaM U SIBJICHUSIM; (OPMHUPOBAHHE SKOJOTNYECKON, TeHETHUECKOH IPaMOTHOCTH,
o01eit KyJbTypbl MOBEACHUS B IPUPO/IE, MHTEPALIH €CTECTBEHHO-HAYYHbIX 3HAHUI,

npuobpereHre OOYYAIOIUMHKCS KOMIETEHTHOCTH B PALMOHAIBHOM MPUPOAOMOJB30BAHUH
(cobmroneHre TIpaBIIT TIOBECHUSI B IPUPOJE, OXPaHbl BUIOB, SKOCUCTEM, Onocdepsl), COXpaHEHHU
COOCTBEHHOTO 3/0pOBBbSl M 3/0POBBbSl OKPYKAIOMMX Jroned (coOmroneHus Mep NpOoPHIAKTUKU
3aboneBanuii, obecrieueHne OE30MACHOCTH KU3HEAESTEIbHOCTH B YPE3BBIYAWHBIX CUTYALHSIX
NPUPOIHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJb30BaHMs OWOJOrMYEeCKUX 3HAHUH U
YMEHHUH B MOBCEAHEBHOM JKU3HH,

CO3laHWE YCJIOBUH JUIsI  OCO3HAHHOTO BbIOOpa  OOy4arOUIMMHCA  MHIMBUIYaJbHOU
0o0pa3oBaTeNbHOW  TPAaeKTOPUH,  CIOCOOCTBYIOINEH — mocienyromeMy  MnpodeCcCHOHAIBHOMY
CaMOOIPENIENIEHHIO, B COOTBETCTBUU C MHANBUAYaJbHBIMUA HHTEPECAMH U TOTPEOHOCTSIMU PErUOHA.

OO11ee YUCIIO YaCOB, OTBEIEHHBIX HA M3y4YeHHUE OMOJOTHU Ha YIriyOJIEeHHOM YPOBHE CPEIHEro
oOmero odpaszoBanusi, cocraisier 204 vaca: B 10 kiacce — 102 vaca (3 gaca B Heneno), B 11 ximacce
— 102 yaca (3 gaca B Heneno).

Ot10op OpraHM3alHOHHBIX (OPM, METOAOB U CPEACTB OOyHeHUs] OMOJOTHH OCYLIECTBIISIETCS C
yu€ToM creunpuKd ero CoAep)KaHHs W HalpaBJIEHHOCTH Ha MPOAOJIKEHHE OHOJIOrHYECKOro
o0pa3oBaHUs B OpTaHU3ALUAX CPEAHETO MPOPECCHOHATBHOTO U BBICIIETO O0Pa30BaHHSI.

OO0si3aTenbHBIM  yCIIOBHEM TMpH OOy4YeHHH OHWOJOrMHM Ha YyriayOJEHHOM YpOBHE SIBIISIETCS
NpOBEACHUE JTa0OPATOPHBIX M MpakTHYeCKUX paboT. Takke ydacTue 0Oy4arOLMXCsl B BBIIOJIHEHHH
MPOEKTHBIX M Y4eOHO-UCCIIENOBATENbCKUX paboT, TEeMaTHKA KOTOPBIX ONMpEeIessieTcsl yuuTeaeM Ha
OCHOBE MMEIOIIUXCSl MaTePHATbHO-TEXHUUECKHX PECYPCOB U MECTHBIX TPUPOAHBIX YCIOBHIL.



COAEP/KAHUE OBYYEHUA
10 KUIACC

CognepxaHue nporpammel, BbIIEJIEHHOE KYPCU60M, HE BXOAUT B MPOBEPKY TOCYIapCTBEHHOMN
utoropoii arrectauuu (I 1A).

Tema 1. buojiorusi Kak HayKa

CoBpemeHnHast Oumojorus — KOMIUIEKCHash Hayka. KpaTkas wCTOpUs pa3BUTHSI OHOJIOTHH.
buonornyeckne Haykum M u3ydaeMmble HMH MnpoOsembl. PyHIaMeHTaldbHBIE, NPHUKIATHBIE H
MIOUCKOBBIE HAyUHBIE UCCIIEIOBAHMS B OMOJIOTUH.

3nauenne Ouonoruu B (OPMHUPOBAHUM COBPEMEHHOHW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA.
IIpodeccun, csazanHble ¢ Ouonorueil. 3HaueHWe OWOJOTMM B MPAKTUYECKOH AEATENbHOCTU
YEJIOBEKA. MEJULIUHE, CEIbCKOM XO35ICTBE, TPOMBILIEHHOCTH, OXPaHe MPUPOABL

A eMoHCcTpaLuu

Ioptpersr: Apucrorens, Teoppacr, K. Jlunnedi, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I
Mengens, B. 1. Bepranckuii, 1. I1. I1anos, U. 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuii, [Lx. Yorcon, @. Kpuk, /. K. benses.

Tabnuupbl 1 cxembl: «CBsi3b OMONOTHY € APYTUMH HayKaMmny, «CrucreMa OHOJIOTHUECKUX HAYKY.

Tema 2. JKuBble cHCTeMBbI H HX H3YYEeHHE

JKuBble cucTeMbl Kak mpenaMeT u3yudeHus Omomoruu. CBOMCTBAa JKUBBIX CHCTEM: €QHHCTBO
XUMHYECKOIO COCTaBa, AUCKPETHOCTb U LIEJIOCTHOCTD, CJIOKHOCTb M YIOPSNOYEHHOCTb CTPYKTYPHI,
OTKPBITOCTb, CAMOOPTaHU3aLUs, CAMOBOCIPOM3BEACHUE, PA3APAKUMOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE.

Y pOBHM OpraHU3aLUH KUBBIX CUCTEM: MOJICKYJISIPHBIH, KJIETOUYHBIN, TKAHEBBIN, OPraHU3MEHHbIH,
MOMYJISIIUOHHO-BU/IOBOH, 3KOCHUCTeMHBIH  (OmoreoneHotndeckuii), Ouochepnrri. Ilpomeccer,
NPOUCXOIIINE B OKUBBIX cucteMax. (OCHOBHBIE mpu3Haku kuBoro. JKusHb kKak (opma
CyliecTBOBaHMs MaTepuu. Hayku, U3yyarolue kuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aLuu.

Wsyuyenue »xkmBbIX cucteM. Metoasl Ouonormueckoil Haykw. HaOmoneHue, u3MepeHHe,
SKCIEPUMEHT, cucTeMaTusanus, meraaHanus. [loHsTue 0 3aBUCMMON M HE3aBUCUMOM MEPEMEHHOM.
IInanuposanue skcnepumenta. IlocranoBka m nposepka runore3. Hynesas runoresa. llonstue
BBIOOPKH U €€ H0oCTOBepHOCThb. Pa3bpoc B Omomornmdecknx maHHbIX. OIEHKa TOCTOBEPHOCTH
MOJIYYEHHBbIX pe3yabTaToB. IIpuumHBI HCKaXeHUs pe3yapTaToB OkcnepuMeHTa. IlonsAthe
CTaTUCTUYECKOIO TECTA.

A eMoHCcTpaL U

Tabmuubl n cxembl: «OCHOBHBIE NMPHU3HAKU KU3HW», «buomorndeckne cucreMel», «CBOWCTBA
JKUBOM MaTepun», «YPOBHU OpraHM3allMM >XKUBOM MNpupoab», «CTpoeHHe >KUBOTHON KIETKWY,
«Txanun >xkuBOTHBIX», «CHUCTEMBI OpPraHOB 4YeJIOBEUYECKOro oOpraHusma», «buoreoueHosy,
«buocdepay, «MeToapl U3yUeHHs! JKUBOU TPUPOABD?.

ObopynoBanue: nabopaTopHOoe OOOpPYAOBaHWE [Jisi TPOBEACHUS HAOMIOISHUWH, W3MEpeHUH,
5KCIEPUMEHTOB.

IIpakTnueckas padora «Mcnonp3oBaHne pa3IuYHbIX METOOB IPU U3YUEHUU KUBBIX CUCTEM.

Tema 3. buosorust KieTkn

Knetka — cTpykTypHO-(YHKIHOHAIbHAS €AUHILA KUBOTO. McTopus OTKphITHS KIeTKH. PaGoTh
P. T'yka, A. Jlesenryka. Knerounast teopus (T. IlIeann, M. Ilneiinen, P. Bupxos). OcHOBHBIE
MOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUU.

Metonpl  MONIEKYJNAPHOH W KJIETOYHOH OHMOJOrMH:  MHKPOCKOMUS, XpomaTorpadus,
snekTpodopes,  METON  MEUYEHBIX  aToMOB,  auddepeHUUaTbHOe  LEeHTpu(yrupoBaHue,



KYJbTUBUPOBAHHUE KIETOK. HM3yuenue hurcuposanneix Kiemok. IIEKTPOHHAS MUKPOCKOIIHSL.
Konghoxanvnasn muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

A eMoHCcTpaLuu

Iloptperst: P. I'yk, A. Jleenryk, T. llIsann, M. lnefinen, P. Bupxos, K. M. bap.

Tabnuupl u cxembl: «CBETOBOH MUKPOCKOI,  DIMEKTPOHHBIA MUKPOCKOI, «McTOpus pa3BuThs
METOZI0B MUKPOCKOITUID.

OOGopynoBaHue: CBETOBOH MHKPOCKOI, MHKpPONpPENapaTbl PacTHTEIbHBIX, JKUBOTHBIX U
OaKTepHATbHBIX KJIETOK.

IpakTHueckass pabora «M3ydeHne MeTOAOB KJIETOYHOH Owuonorun (xpomarorpadus,
anektpodopes, nudpdepernuansaoe ueHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3alnus KJIeTKH

XHUMHUYECKUI COCTAaB KJIETKU. Makpo-, MUKPO- U yJABTPaMUKPO3JIEMEeHTBL. Bona u e€ ponb kak
pacTBOpUTENIs, peareHTa, y4acTie B CTPYKTYPUPOBAHMM KJIETKU, TEIUIOperyssinuu. MuHepaibHble
BEIECTBA KJIETKH, UX OHOJIOrHUecKasi poJib. POib KaTHOHOB M aHHMOHOB B KJIETKE.

Oprannyeckue BemiecTBa KieTku. buonorndeckue nonsumepbl. benku. AMHHOKUCIOTHBIN
coctaB OenkoB. CTpykTyps! OenkoBoli MosekyJbl. [lepBudHas cTpykTypa Oenka, MenTHIHAS CBSI3b.
Bropuunas, Tperu4Has, d4erBepTH4UHas CTPYKTypel.  JleHatypaumsa.  CsolicTBa  OenKOB.
Knaccupukauus 6enxos. buonornueckue pynkunu 6enkos. [puonusi.

YraeBoael. MoHOCaXapuapl, AMCAXapUAbL, OJUrocaxapuibl U mojucaxapunapl. OOmmil muan
CTpOeHUs 1 (PU3NKO-XUMHUECKHE CBOHCTBA yriieBoaoB. buonornueckue GyHKIUH yriIeBOOOB.

Jlunuper. ['unpodunbHo-ruapododHbie cBoiicTBa. Kaccudpukaums nununos. Tpurmuuepussl,
dochomununab, BockM, crepounnl. buonormyeckue ¢yHkumm sunuaos. OOmue cBOHCTBA
OHOIOrHIeCKUX MEMOPAH — TEKy4eCThb, CIOCOOHOCTb K CAMO3aMBIKAHUIO, IOy IPOHUI[AEMOCTb.

Hyxneunosele kucnorsl. JJHK u PHK. Crtpoenue HyxjenHOBbIX kuciaoT. HykineoTunsbr
Ipuamun xomriementapHocTH. IlpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crupalis.
Mecronaxoxaerne n ononormdeckue Gpynxunn JHK. Buaer PHK. @ynkimn PHK B xietke.

Crpoenne monekynsl AT®. Makposprudeckue cesisu B Monekyjse AT®. buonormueckue
¢ynkunun  AT®. BoccraHOBIEHHBIE TMMEPEHOCYMKH, WX (QYHKOMH B  KIeTKe. /[pyeue
nyxneozuompugochamor (H1®). Cexsenuposanue [IHK. Memoowr cenomuru, mpanckpunmomuxu,
NpOmMeoMuKU.

CrtpykrypHast Owuosorusi: Omoxumuueckne u OHOPU3NYECKHE WCCIEIOBAHUS COCTaBa U
NPOCTPAHCTBEHHON CTPYKTYpbI OuoMounekys. Moderuposaniue cmpykmypuor u (hyyHxyuii 6uoMonexyn
u ux komniexcos. Komnviomepnuwiii Ousaiin u opeanuveckuii cunmes 6uOMONeKY1 U UX HeNPUPOOHBIX
AHAN0208.

A eMoHCcTpanuu

IToptperer: JI. Ilonunr, JIx. Yorcon, ®@. Kpux, M. Vunkunc, P. ®@panknun, ®. Caxrep, C.
IIpy3unep.

Huarpammel: «Pacnpenenenne XMuMHUYECKHUX 3JIEMEHTOB B HE:KUBOU npupone», «Pacnpenenenue
XUMHUYECKHUX 3JIEMEHTOB B JKUBOH MPUPOIE».

Tabmuubt u cxembl: «llepuonnveckas Tabauma XUMHUYECKUX 3JeMEHTOBY», «CTpoeHune
MOJIEKYJIbI BOZIbD», «BermmecTsa B cocTaBe opranu3MoBy, «CTpoeHne MOJeKyJibl Oenkay, « CTPYKTypbl
OenkoBoi Mosekynb», «CTpoeHHe MONeKysl yriaeBogos», «CTpOEHHE MOJIEKYJ JIUIHUIOBY,
«HyxknenHoBble KUCIOTbD, «CTpoeHHe MoneKyIbl ATO».

Ob6opynoBaHue: XUMUYECKast 1OCy1a U 000pyIOBaHHE.

JladopaTopuas padora «OOHapyskeHHE OENKOB ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIIU .

JlaGopaTopnasi paGora «lccienoBaHue HYKJIEHHOBBIX KHCIOT, BBbIIEJIEHHBIX M3 KJIETOK
Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u pyHKIUH KIETKH



Tunmel  KJIETOK: 3yKapuoTHUecKass © mpokapuoTuueckas. CTpyKTypHO-QYHKIHOHAJIbHBIE
o0pa3oBaHUs KIETKH.

Crtpoenne npokapuoTnueckoi knetku. Kierounast crenka Oaxrepuit m apxeil. OcobeHHOCTH
CTpOeHHs reTepoTpOodHOI U aBTOTPOGHON MPOKAPUOTHUECKUX KJIETOK. MeCTO U pOJib IPOKAPHUOT B
OnoueHo3ax.

Crtpoenne u (PyHKIMOHUpPOBAHHE SyKapuoTHdeckol kierku. Ilnmasmarudeckass memOpaHa
(mnasmanemma).  CrtpykTypa rmasMatudeckoil  MeMmOpaHbl.  TpaHCIOpT — BELIECTB  4Yepes
TUTA3MAaTHYECKYI0 MeMOpaHy: mnaccuBHbIN (ouddysms, obneruéHHas nuddy3usi), aKTUBHBINA
(mepBUYHBI W BTOPUYHBIA aKkTUBHBIA TpaHcropT). llomymponunaemocts MemOpanbl. Pabora
HATPUI-KaJMEeBOro HAcoca. DHAOLMTO3. MHHOLMTO3, (aronuto3. Dk3ouuTo3. KierouHas creHka.
CtpyxTypa v GyHKIHMU KIETOYHOHN CTEHKH pacTeHHi, rpudoB.

Huromnasma. [uroszons. Llurockener. JIBuxenue nuromiasmel. OpraHouabl  KIJIETKH.
OnHoMeMOpaHHBIE OPTaHOMIBI KIETKH: SHAortasmatudeckas cerb (JIIC), ammapar I'ombmky,
JU30COMBL, HMX CTpoeHHe H (yHKIuH. B3anmMocBsi3b OIHOMEMOpPAHHBIX OpPTaHOUIOB KJIETKH.
CtpoeHne rpaHyJsIpHOTO peTHKyAyMa. Mexanusm wnanpaerenus oOeakoé 6 IIC. Cunres
pactBopumbIx  OenkoB.  CuHTE3  KJIETOYHBIX  MeMOpaH.  I'mamkuii  (arpaHyJisipHBII)
sHAoIIa3MaTudeckuil perukynyMm. CekperopHas ¢yskuus anmapara lompmku. Moougurayus
oenxos 6 annapame I onvoducu. Copmuposka denxoe 6 annapame ['onvosicu. TpaHCTIOPT BEINECTB B
kieTke. Bakyonu pacturenpHbix kieTok. Knerounsiii cok. Typrop.

ITonyaBTOHOMHBIE ~ OpPraHOMABI  KJIETKH: MHUTOXOHIPUHW, TUIACTUABL  [Ipoucxooicoenue
mumoxondpuii u naacmuo. Cumobduoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
byHKIMM MUTOXOHApPUH © mactun. [lepBUuHbIE, BTOPUYHBIE U  CJIOXKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOLINX SYKAPHOT. XJIOPOTLIACTHI, XPOMOILIACTHI, JIEHKOIUTACTHI BBICIIIUX PACTEHUH.

HememOpanHbie opranonzs! kinetku CtpoeHne u GpyHKIUN HeMEeMOPaHHBIX OPTraHOUIOB KJIIETKH.
Pubocomsl. IIpomesicymounsie ¢hunamenmsi. MUKpopUIaMEHTbL. AKkmunossie MUKpopuiamennbl.
MpimeyHble  KJI€TKU.  AKmunossie  KOMROHEeHmMbl  HeMbluieunsvlx  K1emox. MHUKpPOTpyOOUKH.
Knerounslit nentp. CTpoeHHe u IBHKEHUE KTYTUKOB U pPeCHHUYEK. MHUKPOTPYOOUKH LUTOILIA3MBL.
HenTpuons. benxu, accoyuuposannvie ¢ mMukpoguiamenmamu u mMuxpompyboukamu. Momopneie
oenxu.

Anpo. Obonouka sigpa, XpOMATHH, KAPUOILIa3Ma, SSAPBILIKH, UX CTpOeHHe U PyHKUUU. S nepHbIit
OenkoBblii MaTpHuKC. IIpOCTpPAaHCTBEHHOE pACIOJIOKEHHE XPOMOCOM B HHTepha3HOM spe.
yxpomamun u cemepoxpomamun. benrku XpoMaTuHa — TUCTOHBL J{uHamuka s0ephoii 060104YKu 8
mumo3se. Hoepnuiii mpancnopm.

Knerounsle BximoueHns. CpaBHUTENbHAsI XapaKTEPUCTHKA KIETOK 3yKapHUOT (PacCTHTENBHOM,
JKUBOTHOM, rPUOHON).

A eMoHCcTpanuu

IToptpetel: K.C. Mepesxkosckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE 3YKAPHOTHUECKOH KIETKW», « CTPOEHHE JKUBOTHOM KIIETKWY,
«CTtpoeHue pactuTenbHONH  KieTkn», «CTpoeHue MuTOXOHApUN», <«Sapo», «CtpoeHue
MPOKAPUOTUUECKOMN KJIETKN.

OOGopynoBaHue: CBETOBOH MHKPOCKOIN, MHKPOIPENapaThl PaCTUTENbHBIX, JKUBOTHBIX KJIETOK,
MHKponpenapaTs! 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHas padora «13yueHne cTpoeHUs KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

IpakTnuyeckas padora «M3ydeHne CBOWCTB KIETOUHONH MEMOpPAHBD» .

JlaGopaTopnas padora «MccienoBaHue IUIa3MONM3a U JETUIA3MOJIM3a B PACTUTENBHBIX
KJIIETKax».

IpakTHueckas padora «M3ydeHne ABIKEHHUS LIUTOILIA3MBI B PACTUTENBHBIX KJIETKAX).

Tema 6. O0meH BelleCcTB U MpeBpaLleHHE YHEPIHH B KJIETKe



AcCUMHIISIIMST M TUCCHUMWJBSINHMS — JBE CTOPOHBI MertaOonmu3Ma. Tumbl oOMeHa BeIIeCTB:
aBTOTPOQHBIA U rerepoTpodHBI. YUacTHe KHCIOpoAa B OOMEHHBIX IpoIeccax. JHEPreTUIecKoe
obecrieueHne kyeTku: npeBpamenne AT® B oOMeHHBIX mpoueccax. PepMEHTATHBHBIN XapakTep
peakiuii kJeTouHOro Meradonmmsma. DepMeHThl, X CTPOSHHUE, CBOWCTBA UM MEXAaHHM3M ICHCTBUSL
KodepmenTel. OTnnumnsi (epMEHTOB OT HEOPTaHWYECKHX KaTaJH3aTOPOB. beNKu-akTUBAaTOPBI H
OenKu-uHrHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PePMEHTATUBHBIX PEAKIHHA OT PA3JIMYHBIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KieTrke. DoTtocuHTe3. AHOKCU2eHHbI U
okcuzenusili pomocunmes y oaxkmepuii. Ceemocobupaiowue nueMenmst U NUSMEHNMbl PeAKYUOHHO20
yeumpa. Ponb XJ0poriacToB B mpouecce Gporocuntesa. Crerosasi 1 TeMHOBasi Gpasbl. Domoovixanie,
Cs, Cp u CAM-munvr ¢omocunmesa. TlponykTUBHOCTH (POTOCHHTE3a. BIHsHHE pPa3IUYHBIX
(bakTOpoOB Ha CKOPOCTh (poTOCHHTE3a. 3HaUeHue PoTocuHTE3A.

XemocuHTe3. PasHooOpasue OpraHM3MOB-XEMOCHHTETHKOB. HHUTPUPHUIHPYIOLIHE OakTepuw,
xKenesobakTepun, cepodakTepr, BOJOPOAHbIE OaKTeprH. 3HAYEHUE XeMOCHHTE3a.

AHaspoOHble OpraHM3Mbl. Buabl Oposkenus. IlpomykTel OpoXXeHHMST M WX HCIIOJIB30BAHHE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKThI ONOTEXHOIOTUH U BO30YAUTENHN OONIE3HEH.

AspoOHbIe OpraHu3Mbl. JTarbl 3HepreTuyeckoro oomena. [lonrorosurensublii stamn. I'nukonus
— OECKHUCIIOPOIHOE PACIIETIIICHUE TIFOKO3BL.

buonornyeckoe OKHCIIEHHE, WM KIETOYHOE AbIxaHue. Poiab MHUTOXOHIpHWIA B Mpoleccax
Ouonorndeckoro oxucineHus. Lluknndeckue peakuun.  OxucnutenpHoe (ocdopunupoBaHue.
Snepausi membpannozo epaduenma npomonos. Cunmesz ATD: paboma npomonunoii ATD-cunmassi.
IIpenmymecrBa a’poOHOro mnyTu oOMeHa BellecTB Tmiepex aHadpoOHBIM.  D(PHEKTUBHOCTH
SHEPreTUYECKOro oOMeHa.

A eMoHCcTpanuu

IMoptperst: Hx. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, 11
Muruenn, I'. A. 3aBap3us.

Tabmuuer u  cxembr: «PotocuHTe’», «DHepreTudyeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XEMOCHHTESY .

OOGopynoBaHue: CBETOBOW MHUKPOCKOIN, OOOpYHOBaHUE Uil NPUTOTOBJICHUS TOCTOSHHBIX HU
BPEMEHHBIX MUKPOIIPETapaToB.

JlaGopaTopHas paGora «l3y4ueHHe KaTaIUTHYECKOH aKTUBHOCTH (DEPMEHTOB (Ha IMpHUMeEpe
aMHJIa3bl WM KaTalasbl)».

JlaGopaTopHas padora «/3ydeHue (pepMEHTATHBHOIO PaCIIEIICHHUs EPOKCHIA BOIOPOIA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopuas padora «CpaBHeHUE POLECCOB (POTOCHHTE3a U XEMOCHHTE3a).

JladopaTopuas padora «CpaBHEHUE TIPOLIECCOB OPOKESHUS U JbIXAHUSD.

Tema 7. HacneacTtBeHHass nHpopManus U peaju3anusa eé B KjieTKe

Peakunn marpuuHOro cuHTresa. I[IpUHINI KOMIUIEMEHTAPHOCTH B PEAKLHUSX MATPUYHOTO
cuHTe3a. Peamusaums HaciencTBeHHOW uHGopManmu. | '€HeTWYeCKHI KON, €ro CBOWCTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. IIpuHIMOBI TpaHCKpUNUMKM: KOMIUIEMEHTApHOCTD,
AHTHIAPAJUIENbHOCTb, acuMMeTpudHOCTh. (Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
xremxke. Hexooupyrowue PHK.

Tpancnsimust 1 eé srambl. Yuactue TpancnoptHeix PHK B OuocuHTese Oenka. YcnoBus
ounocunTesa Oenka. Koguposanrne aMuHOKUCITOT. Ponb pubocom B OuocunTese Oeska.

Coepemennvie npeocmaenenuss o cmpoenuu 2enog. OpraHuszalysi T€HOMa y MPOKapHOT U
SYKapHuOT. Perynsmnust akTUBHOCTH T'€HOB y npokapuot. I'unoresa onepona (P. XKakobd, XK. Mano).
Monexynapusie mexanuzmvl dKCnpeccull 2eHos y sykapuom. Pons xpomamuna 6 pe2yisyuu padomol
eenos. Perymsiimst OOMEHHBIX MTPOLIECCOB B KyeTke. KiieTounslil romeocTas.



Bupycbl — HexnerouHble (OpMbI JKM3HM W oOnuratHble mnapas3utbl. CTpoeHHE NPOCTBIX H
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennviii yuxn J[HK-cooepoicauux eupycos,
PHK-cooepocawgux supycos, bakmepuoghazos. Qbpammuds mpanckpunyus, peeepmasa, unmeepasd.

Bupychbie 3a0oneBanust uenoBeka, xuBoTHbIX, pacteHuil. CITMJ], COVID-19, counanbHbie u
MEIULUHCKUE MPOOIEMBI.

Dbuounpopmamura: unmezpayusi u ananuz oonsuwiux maccueos («bigdatay) cmpykmypruix
ouonoeuveckux oannvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie ynxyuu
oenkos. Cnocobbl 00CMABKU 1eKApCme.

A eMoHCcTpanuu

IToptpetsr: H. K. Koabuos, /1. 1. UBaHOBCKUIA.

Tabnuubl u cxemel: «bnocunTes Genkay, «I enernueckuii kony, «Bupycbp», «bakrepuodarny.

IIpakTnueckasn padora «Co3naHue MoOaeNn BUpyCay.

Tema 8. ZKu3HeHHbIH LUK KJIEeTKH

Knerounsrii nuki, ero nepuoasl u perynsanus. Matepdasza u muto3. OCOOEHHOCTH MPOLIECCOB,
nporekaromux B uHTepdaze. IloaroroBka kieTku K  JedeHHr0.  [IpecHHTeTHYeCKUi
(TOCTMHUTOTUYECKHIA), CHUHTETUYECKUH M TIOCTCHHTETHUYECKHH (MPEMHUTOTHYECKUI) TNepPHOABI
uHTEep(a3bL

Marpuunsiii cunres IHK — pennukanusa. Hpunnune! permmkanuu JIHK: xoMmmemeHTapHOCTSD,
MOJIyKOHCEPBAaTUBHBIA CHUHTE3, aHTUMApAUIeNbHOCTh. Mexanusm perumkauuu JIHK. Xpomocomsl.
Crtpoenue xpomocoMm. Tejomepsl W Tenomepasa. XPOMOCOMHBIM HaOOp KIETKH — KapUOTHIL
JumnonpHeli W rarutongHeld  HAaboOpel xpoMocoM. ['omonorudnble xpomMocombl. [lojoBeie
XPOMOCOMBI.

Henenue knetku — muto3. CTaguu MUTO3a M MPOUCXOIALIME B HUX Mpolecchl. THUIIBI MUTO3a.
Kapnokunnes u nurokuHes. buongornueckoe 3Ha4eHME MUTO3A.

Perymsiumnst MuToTHUECKOTO LIMKIIA KieTKH. [IporpaMmMmupyemast kierouHasi rudesb — aronTos.

KnerouHoe simpo, xpomMocoMmbl, (DyHKIMOHANbHAsh TE€HOMUKA. Mexanusmer nponugepayuu,
oughghepenyuposku, cmapenusi u 2udenu xremok. «llugposas xremxa» — ououngopmamuveckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKIL.

A eMoHCcTpaL U

Tabmuupr u cxembl: <« KH3HEHHBIH LMK KIeTKW», «Murtos», «CTpoeHHE XPOMOCOMY,
«Pennukarust JTHK».

OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOmpenapaTel: «KMUTO3 B KJIETKaX KOPEIIKa JTyKa.

JlaGopaTopHas padora «M3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopaTtopHas padora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA KOPELIKA JIyKa (Ha TOTOBBIX
MHKpPOIpEnapaTax)».

Tema 9. CTpoenue u pyHKIUH OPraHU3MOB

buonoruueckoe pasHooOpasue OpPTraHU3MOB. OnHOKJIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OcobOeHHOCTH CTPOCHUS U JKU3HEACATENbHOCTH OJJHOKJIETOUHBIX OPraHu3MOB. bakrepun, apxen,
OJTHOKJIETOYHBIE IPUOBI, OHOKJIETOYHBIE BOJOPOCIIH, IPYTrHe MPOTHCTHL. KoMoHNanbHbIE OPraHu3MBlI.

B3anmocBs3p 4HacTell MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBbI OpPraHOB.
Opranusm kak enuHoe nenoe. I'omeocras.

Txanu pacrenuii. TUIBI pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs, NMOKPOBHAS, MPOBOISINAS,
OCHOBHas1, MexaHn4eckass. OCOOEHHOCTH CTPOeHus, PYHKIMHA M PACIONOXKEHUsI TKaHEH B OpraHax
pacTeHui.

TkaHU >KUBOTHBIX W 4esOBeKa. TWUMbl KUBOTHBIX TKaHEH: SMUTENMalbHAs, COeIUHUTENbHAS,
MbllIeyHast, HepBHass. OcCOOEHHOCTH CTpOeHus, (QPYHKUMI W pacHoONOXKEHUs TKaHed B OpraHax
JKUBOTHBIX U U€JIOBEKa.



Opranbl. BereraTuBHble M reHepaTHBHblE OpraHbl pacTeHuil. OpraHel U CHUCTEMBbI OPraHOB
JKUBOTHBIX U 4esoBeKa. DyHKIMU OPraHOB U CUCTEM OpPraHOB.

Ornopa Tena opranu3mMoB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. Hapy kHbIll 1 BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COeJUHEHUS KOCTEeH.

JIBI>keHHe OpraHu3MOB. [[BH)KEHHE ONHOKJIETOUHBIX OPTraHM3MOB. aMEOOMIHOE, JKI'yTHKOBOE,
pecHu4yHOe. JIBM)K€HHE MHOTIOKJIETOYHBIX PACTEHUH: TPONM3MbI UM  HAcTuu. JIBuXkeHHE
MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBeKa: MbledHas cuctema. Peduexc. CkeneTHble MBILIIBI U UX
pabora.

Iluranne opranusmos. llornmomeHue BOABI, YIVIEKUCIOrNO ra3a M MHUHEPAJIbHBIX BELIECTB
pactenusiMu. [IutaHue >kMBOTHBIX. BHYTPUNIONIOCTHOE U BHYTPUKJIETOYHOE nuiesapeHue. [luranue
MO3BOHOYHBIX JKUBOTHBIX. OTHenbl NUINEBAPUTENBHOrO TpakTa. IluineBapuTenbHble >KeJe3bl
IInmesapurenbHast CUCTEMA YEJIOBEKA.

Hpixanue opranm3moB. Jlbixanue pacrenmii. Jlpxanue >xuBOTHBIX. Juddy3us rasos uepes
noBepxHOCTh KieTkn. KokHoe nbpixanwe. JlprxatenbHass moBepxHOCTh. JKabepHoe W néroyHoe
npixaHue. JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX M U€JOBEKAa. DBOJIIOIIMOHHOE YCIOXHEHHE CTPOEHUs
JErKUX MO3BOHOYHBIX XKUBOTHBIX. [IpIXaTenbHas cucrema 4enoBeka. MexaHu3M BeHTUJISILUN JIETKUX
y NITUL ¥ MJIIEKONMUTAOIIX. Perymsiiust neixanus. JpxarenpHble 0ObEMBL

Tpancnopt BemecTs y Opranu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTEHUI. TPaHCIOPT BEILECTB y
>kuBOTHBIX. KpoBeHOCHas1 cucteMa u €€ opranbsl. KpoBeHOCHAst cucTeMa MO3BOHOYHBIX JKUBOTHBIX U
gyenoseka. Cepare, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOparmmeHust. DBONOLHUOHHBIC
YCIOKHEHHsI CTPOEHHs] KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perysanus.

Brinenenne y opranusmoB. Brigenenuwe 'y pacteHuil.  Brinenenune 'y JKMBOTHBIX.
CoxkparurenpHble Bakyonu. Opranbl BeieneHus. @uibTpanus, cekpenuss 1 00paTHOE BCAChIBAHUE
KaKk MeXaHuW3Mbl padOTbl OpraHoB BbigeneHus. CBs3b TMOJOCTH TelNa C KPOBEHOCHOW U
BBIJIEJIUTENbHON cucTeMaMu. BrieneHne y mo3BOHOYHBIX )KMBOTHBIX U yenoseka. [louku. Ctpoenue
u pynkmonuposanue HegpoHa. OOpa3oBaHNE MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MOB. 3aIluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopel OakTepuil M IHCTHI
IpoCcTefInnX. 3allluTa Yy MHOroKjJeTouyHblXx pacteHuil. Kyrtukyna. Cpencrtsa naccUBHOW U
XUMHUYECKON 3aIUThl. DUTOHLUBI.

3aluTa y MHOTOKJIETOUHBIX KUBOTHBIX. IIOKpOBBI U MX NMPOW3BOAHbBIE. 3aluTa OpraHu3Ma OT
Oonesneii. UIMMyHHast cucrtema uenoBeka. KiieTouHbll 1 ryMOpaibHBI UMMYHUTET. BpOXKIEHHBIN 1
npuoOpeTéHHblil cnennuiecknii IMMyHHUTET. Teopusi KIOHATBHO-CeIeKTUBHOrO nMmyHutera (I1.
Opmux, ®. M. beprer, C. Tonerasa). BocnanurenbHbie OTBETHI OpraHU3MOB. POJIb BPOKAEHHOTO
UMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHU.

PazgpaxumocTe U peryssanust y OpranusMoB. Pa3apaskuMOCTh y ONHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxxuMocTe U peryisanus y pacteHuil. POCTOBBIE BeleCTBa U UX 3HAYEHUE.

HepsHast cucrema u pediekTopHas peryJisinus y SKHBOTHbIX. HepBHas cucrema u €€ OTHenblL.
DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOI CHUCTEMBI Y JKUBOTHBIX. OTAENbl FOJOBHOIO MO3Ta
NO3BOHOYHBIX JKUBOTHBIX. Pediekc u pedaexropHas ayra. besycioBHbIe u yCioBHBIE pedIeKCHI.

I'ymopanbHass peryasaumss W OHOOKPUHHAs CHCTEMa OKUBOTHBIX M 4enoseka. Kenesbl
SHAOKPUHHOM CHUCTEMbl W WX TOpMOHBL. [lelicTBue TOpMOHOB. B3auMMOCBs3b HEPBHOH U
SHAOKPHUHHOM cucteM. ['unoragamo-runoduszapHas CUCTEMA.

A eMoHCcTpaLuu

IToptper: U. I1. ITaBnos.

Tabmuubt u  cxempl «ODHOKJIETOYHBIE BOXOPOCITN», «MHOTOKJIETOYHBIE BOIOPOCINY,
«bakrepumn», «Ilpocreiimue», «Opranel LIBETKOBbIX pacTeHU», «CUCTEMBbl OPraHOB MO3BOHOUHBIX
JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOMbIX», «Tkanu pacrenuit», «KopHeBbIE CHCTEMBD),



«Ctpoenue crebms», «CTpoeHne nUCTOBOH MIacTUHKW?, « TkaHM KUBOTHBIXY, «CKENIET YeNOBeKay,
«IInmesaputenpHas cucrema», «KposeHocHas cucrema», «JlpixarenbHas cucrema», «Hepsnas
cucremar», «Koxa», «Mpllednas cucrema», «BreinenurenpHas cucteMa», « QHAOKPUHHAS CUCTEMAY,
«Ctpoenue wmpiupy, «MmmyHurer», «KumedHononocTtHele», «(CxemMa MNUTaHUS pPacTEHUD,
«KpoBeHOCHBIE CHCTEMBI MTO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapbp», «CTpoeHue NiaHapum»,
«BHyTpeHnHee cTpoeHue noxkneBoro uepss», «HepsHas cucrema peid», «HepBHast cucrema
narymkny, «HepBHas cuctema nmpecMbikaromuxcs», «HepsHast cucrema ntuip, «HepsHas cucrema
MIIEKONUTAIOINX», «HepBHas cucrema uenosekay, «Peduexcy.

OOGopynoBaHue: CBETOBOH MHKPOCKON, MHKPOIPENapaTbl OJHOKJIETOYHBIX OpPraHH3MOB,
MUKpOIpenapaTbl TKaHeH, PakOBHHbI MOJUIIOCKOB, KOJIJIEKLMH HACEKOMBIX, WIVIOKOXKHX, >XUBBIE
SK3EMILISIPbl KOMHATHBIX PACTEHHH, repOapuy pacTeHUil pasHBIX OTAEJOB, BJIAXKHbIE IpenapaTbl
JKUBOTHBIX, CKEJIEThI IMO3BOHOYHBIX, KOJUIEKLMH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
00OpyAOBaHUE IS IEMOHCTPALMU TOYBEHHOTO M BO3AYLIHOTO MUTAHHS PACTEHHH, PaCIleIUICHUs
Kpaxmana U OenkoB moj aeicTBUeM (epMeHTOB, 0OOpYdOBaHUE Ui JEMOHCTPALMH OIBITOB TIO
U3MEPEHUIO KU3HEHHON €MKOCTH JIErKUX, MEXaHNU3Ma JIbIXaTeNbHbIX ABM)KEHUN, MOIEU FOJIOBHOIO
MO3TI'a Pa3JIMYHbIX KUBOTHBIX.

JlaGopaTopuas padora «13yueHue TkaHeH pacTEeHUI.

JlaGopaTopHas padora «13yueHne TkaHeH KUBOTHBIXY.

JlaGopaTopuas padora «/13yueHne OpraHoB [BETKOBOT'O PACTEHUS.

Tema 10. Pa3MHOKeHHE U PA3BUTHE OPTAaHH3MOB

@DopMbI pa3MHOXKEHHS] OPTaHH3MOB. Oecrionoe (BKJIIOYAs BEreTaTWMBHOE) W MOJIOBOE. Bumbl
6ecrosioro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIISLHUS, (PparMeHTaIHs, KIOHUPOBAHHE.

ITonosoe pasmHokeHue. Ilonosble kieTku, wnu ramerel. Meilio3. Cragun meiiosa. Ilosenenue
XpoMmocoM B Meiose. Kpoccunrosep. buonorndeckuii cMbIC MeH03a U MOJIOBOro mpouecca. Menos
U €ro MECTO B )KU3HEHHOM LIMKJIe OPTaHU3MOB.

[IpenzaponsiimeBoe pa3sutHe. ['ameroreHes y >kuBOTHbIX. Ilonmosbie skene3bl. OOpa3oBaHue u
pa3BUTHE MOJOBLIX KiIeToK. CriepMaToreHnes u ooretes. CTpoeHHe MOJNOBbIX KIIETOK.

OmonoTBOpeHne U SMOPUOHANBHOE pPa3BUTHE JKUBOTHBIX. (CHOCOOBI OIUIONOTBOPEHUS:
Hapy>KHOE, BHyTpeHHee. llapTenorenes.

WHnuBnnyanpHOE pa3BUTHE OPraHW3MOB (OHTOreHe3). DMOPHOJOrHA — HayKa O Pa3BUTHUH
opraHusMoB. Mopgoeenez — oona u3z enasnvix npoodrem ambpuonceuu. Konyenyus mopgpoeenos u
mooenu mopgoeeneza. Cragun >MOpUOTeHe3a JKUBOTHBIX (Ha mpuMmepe Jsrymiku). JpoOsenwe.
Tunbl npobnenus. /lemepmunuposeannoe u neoepmunuposannoe opoobaenue. bracmyna, munvl
onacmyn. OcobeHHOCTH ApOOJIEHUST MIICKONMUTAIOIIUX. 3apObIIMIEBbIE JIMCTKH (TacTpyJISILIHS).
3akjmagka OpPraHOB M TKAaHEW W3 3apOABIIEBBIX JIMCTKOB. B3ammHOe BiusHHE dYacTel
Pa3BUBAIOIIETOCS 3apoablma (3MOpHUOHATBHAS WHAYKIMS). 3aKjaaKa IUlaHa CTPOSHHS JKHBOTHOTO
KaK pe3yJbTaT HEePapXUUECKUX B3aMMONCHCTBHI TreHOB. BimsHue Ha >MOpHOHANbHOE pa3BUTHE
Pa3NIUYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEIbl.

Poct u passurue xuBoTHbIX. [locTamMOpuonaneublil nepuoa. Ilpsmoe u Hempsimoe pasBHUTHE.
PazButue ¢ meramopdozom y O€CrO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX. buonormueckoe
3HauY€HUE MPSMOro M HENpsIMOrOo pa3BUTHUsA, MX paclpocTpaHeHue B mpupoae. Tumel pocTa
JKUBOTHBIX. PaKkTOPBl PEryJsiUH pPOCTa >KMUBOTHBIX M uenoBeka. Ctaauu mocTaMOpHOHAIBHOTO
pa3BUTHS Y >KUBOTHBIX U 4enoBeka. llepuoabl oHTOreHesa uenoseka. CTapeHHEe U CMEPTb Kak
Ouonornyeckne Mpouecchl.

PasmuoxeHne u passutue pacreHuil. 'amerodur u cnopopur. Meiio3 B )KM3HEHHOM LIUKJIIE
pacrenuii. OOpa3oBaHue criop B mpolecce meio3a. ['amerorenes y pactenuit. OmionoTBOpeHue u
pa3BUTHE pACTUTENbHbIX OpraHu3MoB. JIBONHHOE OIUIONOTBOPEHUE VY ILIBETKOBBIX PACTEHMI.
OOpa3oBaHue U pa3BUTHE CEMEHU.
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MexaHu3MBbI peryJsiiui OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

A eMoHCcTpaLuu

IToptpeter: C. I'. HaBamun, X. Hlneman.

Tabmuubt u cxemsl: «BeretatuBHOe pasMHOXeHHE», «THIBI OECronoro pasMHOXKEHUS,
«Pa3sMHOXeHHE XJIaMUAOMOHaAbDy, «Pa3MHOKEHUE 3BIVICHBDY, «Pa3sMHOXEHHE THUAPBD, «Meiosy,
«Xpomocomel», «l'amerorenes», «CTpoeHue AHLEKIETKH U criepmaTto3onaa», «OCHOBHBIE CTaauu
OHTOreHe3a», «lIpsimoe u HenmpsiMoe pa3suTue», «Pa3BuThe MalcKoOro xykay, «Pazsutue capaHumy,
«Pa3Butue nAryuku», «J{BolHOE OIUIOAOTBOPEHHE Y LIBETKOBBIX pacTeHui», «CTpoeHue ceMsiH
ONHOAOJNBHBIX U JBYAOJBHBIX PAaCTeHMID», «KU3HEHHBIH LUK MOPCKON KamyCTbDy, «KHU3HEHHBIN
LUK MXa», < KU3HEHHBIN UK ManOpOTHUKAY, « KM3HEHHBIN LUK COCHBD).

OOGopynoBaHue: CBETOBOW MHKPOCKOI, MHKPONpENnapaThl SHLEKIETOK M CIIEPMAaTO30UIOB,
Moznenb «L{UKI pa3BUTHS JIATYIIKIY .

JlaGopaTtopnas  pabGora «M3ydeHume CTPOEHHs  TOJOBBIX  KJETOK HA  TOTOBBIX
MHUKPOIpenapaTax».

IIpakTnueckass padora «BbisBIeHHEe NPU3HAKOB CXOACTBAa 3apOAbIIIEH MMO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTopnas pabora «CTpoeHHe OpraHOB Pa3MHOXKEHHUs BBICIIUX PACTEHUID.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH H H3MEHYHBOCTH OPraHU3MOB

HcTopust CTAaHOBJIEHUS U Pa3BUTHUS TeHETUKU Kak Hayku. Paborter I'. Mennens, I'. ne @pusa, T.
Moprana. Ponp oTeuecTBeHHBIX y4€HbIX B pa3BuThu renetuku. Padorsr H. K. Kombuosa, H. H.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®dumunuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE reHeTHYECKHE MOHITHSI U CUMBOJIBL. [ OMOJIOTHYHbBIE XPOMOCOMBI, aJlJIeNbHbIE T€HHI,
aJbTEPHATUBHBIC MPU3HAKY, JOMHUHAHTHBIA U PELECCUBHBINA NMPU3HAK, TOMO3UIOTa, ETEPO3UroTa,
qucTas JUHHS, ruOpunabl, reHoturn, ¢peHotun. OCHOBHBIE METOIbI T€HETHKH: TMOPUIOIOrHYECKHH,
LIUTOJIOTMYECKUH, MOJIEKYJIIPHO-TEHETUYECKH.

A eMoHCcTpaLuu

Iloptpers: I'. Mennpens, I'. ne ®@pusz, T. Mopran, H. K. Konerios, H. . Basusnos, A. H.
benozepckuii, I'. 1. Kapneuenko, FO. A. @unumyenko, H. B. Tumodees-Pecopckuii.

Tabnuupbl 1 cxembl: «MeToabl TeHEeTHKI», KCXEeMbI CKPEIIUBAHUS .

JlaGopaTopuas padora «/Ipozoduia kak OOBEKT TeHETUIECKUX UCCIICOBAHMID .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpemuBanue. [leppriii 3akoH MeHaenss — 3aK0H enuMHOOOpa3usi THOPUAOB
nepBoro mnokoJyieHus. IlpaBuno nomuHupoBaHusi. BTopoil 3akoH MeHaens — 3aKOH paclienyieHus
npu3HakoB. L{uTomornueckiue OCHOBBI MOHOTMOPUAHOTO CKpeInuBaHus. | umore3a 4McTOTH ramMer.

AHanmuzupyromee ckpemuBaHue. [IpomMexxyTOuHBI xapakTep HaciegoBaHusi. PacierieHue
MIPU3HAKOB IPU HEMOJIHOM JOMUHUPOBAHUU.

HurunOpunHoe ckpemuBaHue. Tperwii 3ak0oH MeHAeNnss — 3aKOH HE3aBUCUMOTO HACIIEIOBAHUS
npu3HakoB. L{uTonornueckne OCHOBBI AUTHOPUITHOTO CKPEIUBAHISL.

CuernnienHoe HacnenoBanune mnpusHakoB. Paborer T. Moprana. CueruieHHOe HaciaenoBaHUE
F€HOB, HAPYILIECHNE CLETUICHHUs MKy T'eéHaMHu. XPOMOCOMHasl TEOPHs HACIEICTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBIM MEXaHHU3M OINpeAeNeHus Moja. AYTOCOMbI M MOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHblil noi. I eneTndeckast CTpyKTypa MOJOBBIX XPOMOCOM.
Hacnenosanue Npu3HaKoB, CLEIUIEHHBIX C TOJIOM.

I'enotun kak nenoctHas cuctema. llneldoTrponuss — MHOXKECTBEHHOE [E€HCTBHUE TI€HA.
MHoxecTBeHHbIN ajuenu3M. B3anmonelicTeie HeawenbHbIX reHoB. KoMrieMeHTapHOCTh. DTUCTA3.
[Honumepus.
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I'eneTnyecknii KOHTPOJb Pa3BUTHA PACTEHHM, JKUBOTHBIX M YEJIOBEKa, a TaKkKe
(pU3NONOTHUECKUX MPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (PYHKUMH. | eHeTHyecKrne MeXaHH3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOIEHCTBHS «XO3fMH — MApasuT» M «XO3IUH — MHUKPOOHOMY.
I'eneTndeckne acmeKTbl KOHTPOJII M W3MEHEHMs HACJEACTBEHHOH WH(POpPMALMU B TOKOJICHHUSIX
KJIETOK U OPTraHU3MOB.

A eMoHCcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuubt u cxemsl: «llepBbiii u BTOpOH 3akoHBI MeHnems», «Tpermii 3akoH MeHpems,
«AHanuzupyrolnee ckpemusaHue», «HemonHoe nomunupoBaHue», «CLeEIJIEHHOE HaclieoBaHUE
NPU3HAKOB y npo3odmibd, «l'eHernka nona», «Kapuorun uenoseka», «Kapuorun apozopuis,
«Kapuotun ntuus, « MHOKECTBEHHBIN ajuienu3my, « B3auMoAenCcTBUE TEHOBY .

ObGopynoBaHue: Monxedb JIsl AEMOHCTPALIMH 3aKOHOB €JWHOOOpasusi THOPHUIOB MEPBOTO
MOKOJICHUs] M pPAacCIlEIUIEHHs MPU3HAKOB, MOJAENIb U1 AEMOHCTPALMM 3aKOHA HE3aBUCHMOTO
HACJIEOBaHUsl NMPU3HAKOB, MOJENb AJI1 NEMOHCTPAUUU CLEMJIEHHOIO HACJIENOBAHUS NMPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapar: «J{po3odpumnay.

IIpakTnueckass padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEUIMBAHUA Y
Ipo30HITBDY.

IpakTHueckas padora «M3ydeHne pe3ynbTaTOB JUTHOPUAHOTO CKPEIUBAHUS Y IPO30(UIIbD).

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BsaumopeiicTBue reHoTuna u cpensl npu popmMupoBaHun peHoTuna. I3sMeHYHBOCTh MPU3HAKOB.
KauecTBeHHbIE UM KOJMYECTBEHHbIC IPU3HAKUM. Buabl HM3MEHYMBOCTH. HEHACJIENCTBEHHAas U
HACJIEeCTBEHHAs.

MonudurkauoHHas W3MEHYMBOCTh. Ponb cpeapl B (HOPMHUPOBAHMM MOAM(DUKALMOHHON
u3MeHunBocTH. Hopma peakuun npusHaka. BapuanwonHeli psinm u BapuaunoHHas kpusas (B.
Horanncen). CpoticTBa MOIU(PUKALTUOHHOW U3MEHUYHUBOCTH.

I'enotunuyeckass u3MeH4UuBOCTb. (CBOMCTBa TIE€HOTUIIMYECKOM  M3MEHUYMBOCTH. Bumbl
TeHOTUITNYECKON N3MEHYHBOCTH: KOMOWHATHBHAS, MyTalIHOHHAS.

KomOvHaTHBHAST W3MEHYHBOCTb. Mei03 M TMOJIOBOM MPOIecC — OCHOBA KOMOWHATHBHOM
U3MEHYNBOCTU. Posb KOMOMHATHBHON M3MEHUMBOCTU B CO3JAHMU I€HETUYECKOTO PasHOOOpas3ws B
npenesax OJHOrO BUJA.

MyTanuoHHass HW3MEHYMBOCTb. Buabpl MyTanuili. TeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHblE M UHAYLUPOBAaHHblE MyTalMM. SaepHble U LUTOINJIa3MaTHYeCKUe MyTalMU.
Comarnueckue U nojosble MyTauuu. [IpuunHbI BOSHUKHOBEHUS MyTaluil. MyTareHbl 1 UX BJIMsHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYyTaLMOHHOIO Mpolecca. 3aKOH TOMOJOTMYECKHX pPSAIOB B
HacnencTBeHHOH m3MenunBocTy (H .M. BaBunos). BHesinepHast H©3MEHYHBOCTD U HACEICTBEHHOCTb.

Onueenemuka U ONUCEHOMUKA, POTb  dNUEHEMUYECKUX (YAKMOPOs 6 HACIe006aHUU U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOSE ) OP2AHUSMOB.

A eMoHCcTpaLuu

IToptpersr: I'. ne @pus, B. Moranncen, H. . Basunos.

Tabmuubt u cxembl: «Bupgel uM3MeHYMBOCTH», «MOAU(PHUKALMOHHAS HM3MEHYHBOCTHY,
«KomOuHaTHBHAST M3MEHUMBOCTBHY, «Meio3», «Omnonorsopenue», «l eHeTHdeckue 3a0o0JieBaHUs
yenoBekay, «Buapl MmyTanuiny.

ObGopynoBanue: >kuBble U TepOapHble SK3EMIULIPbl KOMHATHBIX PACTEHUH, PHUCYHKH
(pororpadun) KUBOTHBIX C PA3TUIHBIMUA BUAAMH U3MEHUHNBOCTH.

JladopaTopuas padora «VcciaenoBanue 3aKOHOMEPHOCTEH MOTU(UKAITHOHHON U3MEHUYNBOCTH.
ITocTpoenue BapualMOHHOIO Psiia U BAPUALMOHHONW KPUBOW».

IpakTHuyeckas padora «Myrtaunu y aApo30¢duisl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eneTuka 4en0Bexka
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Kapuorun denosexa. MexnyHapoaHasi mporpaMma HUCCJIeOBaHUS FeHoMa uejoBeka. MeTozbl
U3y4YeHHsI  T€HETHKH  4YeJOBEKAa:  IE€HEAJOTMYeCKHUH,  ONM3HEIOBbIH,  [HUTOr€HETUYEeCKHI,
MOMYJISIIMOHHO-CTATUCTUUECKUN, — MOJIeKyJspHO-reHeTudeckuii.  COBpeMEHHOe  OIpeeseHue
TeHOTHUINA: MOJHOTEeHOMHOE CEKBEHHpPOBaHUE, MeHOTUIIHPOBaHUE, B TOM uucie ¢ nomoupio IIP-
aHanmu3a. HacnencrsenHble 3a0oseBaHMs 4yesnoBeKa. | eHHbIE M XPOMOCOMHBIE OOJIE3HH HEIOBEKA.
Bonesnn ¢ HacnIenCTBEHHOM MPEAPACHONOKEHHOCTBIO. 3HAYEHHWE MEIULIMHCKON TE€HEeTUKH B
NPEAOTBPALICHUH W JICYEHHMH TeHEeTH4YeCKHX 3abojeBaHuil denoBeka. MenuKo-reHeTHIecKoe
KOHCyJbTUpOoBaHue. CTBOJIOBbIE KJEeTKU. IIOHSATHE «TreHeTHYecKOro rpys3a». JTHYECKUE acCIleKThbl
UCCIIEIOBAHMI B O0JIACTH PENAKTUPOBAHMS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enerndeckne (pakTOppl NOBBILNEHHONW YYBCTBUTENBHOCTH YeENOBEKa K (u3mueckoMy W
XUMHUYECKOMY 3arpsi3HEHUIO OKpYy>Karoleil cperpl. I'eHeTndeckast npeapacroiokeHHOCTh YeloBeKa
K MATOJIOTHSIM.

A eMoHCcTpaLuu

Tabmuubt n cxempr: «Kapuormnm uenoBeka», «MeTOObl H3YYEHUS TEHETUKH YEJIOBEKAY,
«['enernyeckne 3a00I€BAHUS YETIOBEKAY .

IIpakTnyeckasn padora «CocrasieHne U aHaIU3 POJOCIOBHON.

Tema 15. Cenexuusi opraHuzmMoB

JloMecTuKkauus U celekuus. 3apokaeHue cenekiuu u fomectukauuu. Yuyenue H. M. Basunosa
o LlenTpax mpoucxoxaeHus: 1 MHOrooOpasusi KyJbTYPHBIX pacTeHud. Ponb cenekuuu B CO3maHUU
COpPTOB pacTeHuil W Mopox >kUBOTHBIX. COpT, Mopopa, IITaMM. 3aKOH FOMOJIOTHYECKUX pSIOB B
HacnencTBeHHOH n3MenunBocTd H. M. BaBuiosa, ero 3HaueHue 1151 CENEKIIMOHHON padoThL.

Mertonpl cenekUMOHHOW padoTbl. MCKyCCTBEHHBIH OTOOp: MAacCOBBIH M WMHANBHIYAJbHBIL.
Dtanbl KOMOWHALIMOHHOW cenekunu. HcnbiTanue npousBoauTteneii mo moroMctBy. Otbop 1o
T€HOTHUITy C MOMOIIBIO OLEHKH (PEHOTHIIA MOTOMCTBA U OTOOP MO IEHOTHITy C IMOMOLIBI0 aHAIN3a
JHK.

HckyccTBEHHBI MyTareHe3 Kak MeTON CeIeKIMOHHON padoThl. PamuanoHHbI 1 XUMUYECKUN
MyTareHe3 Kak UCTOYHUK MyTalWHd y KyJbTypHBIX (pOopM opraHuzmMoB. MCrosp30BaHNE T€HOMHOIO
pemaKTUPOBAHUA M MeTOAOB peKoMOMHaHTHBIX JIHK nist monyueHust MCXOmHOro maTtepuana Iis
CEJICKLIMH.

[Tonyuenne nmonuruionios. BHyTpuBuaosas rudpuanzanus. bau3kopoacTBEHHOE CKpEIINBaHUE,
wii uHOpuauHr. HeponcTBeHHoe ckpelmBaHue, WM ayTOpuauHr. ['erepo3nc M ero NmpUYMHBL
Ucnonrp3zoBanue rerepo3nca B cenexkumu. OtmanénHas rubpupmsanus. [Ipeomgonenne Oecrutonus
MEKBUAOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIINH PACTEHUH U )KUBOTHBIX. « 3€1EHASA PEGONIOYUSLY.

CoxpaHeHue 1 U3y4eHUE MeHETHUECKUX PECYPCOB KYJNbTYPHBIX PACTEHUHN U UX AUKUX poAUYei
IUIS1 CO3MIAaHMSI HOBBIX COPTOB U THOPUAOB CEITbCKOXO3SIICTBEHHBIX KYJIBTYp. M3yuenue, coxpanenie u
YHpAseHe 2eHeMUYeCKUMU Pecypcamil CeNbCKOXO3AUCMEEHHBIX U HPOMbBICHOBLIX HCUBONHBIX 6
Yensx YIyuuwieHus Cyuecmeyiomux u Co30aHUs HOBbIX NOPOO, JUHUI U KPOCCO8, 6 MOM Yucie ¢
NpUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIEO06AHUT, NePe0osrlX UOell U NePCneKMUGHbIX
mexHono2Ui.

A eMoHCcTpaL U

IToptperer: H. U. Basunos, . B. Muuypun, I'. . Kapneuenko, II. II. Jlykeanenxo, b. JI.
Acraypos, H. bopaoyr, /1. K. benses.

Tabmuubt u cxemsl: «LIEeHTpPBI MPOUCXOXKIASHHS W MHOrooOpasusi KyJIbTYPHBIX PacTEHUID»,
«3aKOH TOMOJIOTMYECKUX PsIOB B HACJEICTBEHHON M3MEHUYMBOCTH», «MeTOoAbl CeleKLuny,
«Otnanénnas rudpuau3anis», «MyTareHes).

JlaGopaTopHasi padora «M3yueHue cOpTOB KyJbTYpPHBIX PacTeHM U MOPOA AOMALIHUX
JKUBOTHBIX).

JlaGopaTopuas padora «/3yueHne METOOB CENEKLIUNA PACTEHUIY .
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IIpakTnueckasn padora «IlpusuBka pacTeHui».

Ikekypeusi «OCHOBHBIE METONBI M JOCTIDKEHHUS] CEJIEKIMM PACTeHWH M JKUBOTHBIX (HA
CENICKITUOHHYI0 CTAHIMIO, TUIEMEHHYIO (epMy, COPTOHCHBITATENbHBIN yYacTOK, B TEIUIMYHOE
XO3STUCTBO, B J1aDOPATOPHIO arpOYHUBEPCUTETA U HAYYHOT'O [ICHTPA)».

Tema 16. BHOTEeXHOJI0THA H CHHTETHYECKAS OHOJIOrHs

OOBbekThl, HCIONB3yeMble B OHMOTEXHOJOTMHM, — KJIETOYHBbIE W TKAHEBBIE KYJBTYPH,
MHKPOOPTaHU3MBI, UX XapaKTepUCTUKa. TpaauLunoHHas OMOTEXHOJOT S XJIeOoneYeHne, oaydeHne
KHACJIOMOJIOYHBIX ~ MPOAYKTOB,  BUHOAenue.  MukpoOuonormueckuii  cuHTe3.  OOBEKTHI

MHKpOOHONIOrn4eckux TexHonoruii. [IponssoncTBo Oenka, aMUHOKHCIOT U BHTAMUHOB.

CoznaHue TEXHOJNOTMM M MHCTPYMEHTOB Li€JI€HANpPaBIeHHOIO U3MEHEHMs] U KOHCTPYUPOBaHUS
FEHOMOB C LIEJIbIO MOJTY4YEHUss OPTaHU3MOB U UX KOMIIOHEHTOB, COACPIKALINX HE BCTPEUAOIINUECS B
npupoae OMOCHHTETHYECKUE Ty TH.

Knerounas wumxenepusa. MeToabl KyJbTypbl KJIETOK W TKAaHEW pPACTEHUH U >KUBOTHBIX.
Kpuobanku. Comarudeckass rubpuamzauuss u coMaTuueckuil smOpuorenes. HcmonmpzoBanue
rafjiouJIoB B CeNeKUWUU pacTeHuil. [lonyuenue moHOKIOHANHbIX anmumen. Hcnonv3zoeanue
MOHOKIOHANBHBIX U NONUKIOHANBHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOOTBOPEHHE.
PexoHCTpyKIus ANLEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METON TpaHCIIAHTALUU sep KIETOK.
Texnonocuu  o0300posnenus,  KyIomuGUpOSAHUst U MUKPOKIOHANLHO2O — PAZMHONCEHUS.
CeNbCKOXO3ANCMBEHHBIX KYAbMYP.

XpoMOCOMHAsi U reHHass WHXeHepus. MCKyCCTBEHHBI CHHTE3 I'€Ha U KOHCTPYHPOBaHUE
pexomOunanTHeIX JTHK. Cozoanue mpanceennvix opeanuzmos. JIOCTIKEHUST W TEPCIEKTHUBBI
XPOMOCOMHOM Y '€HHON MH)KEHEPUH. DKOJIOTHIECKHIE U 3THYECKHE POOIeMbl FTeHHON HHKEHEPHH.

Menuuunckue OmotexHonoruu. lloctrenomuas uugposas meamumHa. [ILP-mumarHocTuxa.
MeTabonOMHBIH aHaN3, TEHOLEHTPUYECKUH aHaIN3 MPOTEOMa YEJIOBEKA JISl OLIEHKH COCTOSTHUS €r0
310poBbsi. Mcrnonbp30BaHue CTBOJIOBBIX KJIeTOK. TaprerHast Tepamusi paka. 3D-Ouommxenepws st
pa3paboTku PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3MaHUSI KOMITJIEKCHBIX TKaHEH
COYETAaHUEM TEXHOJOIHH TpEXMepHOro OuompHHTHHTAa U ckaddonmuHra s pemeHust 3amad
MEePCOHATN3UPOBAHHON MEIULIMHBIL.

Co3gaHne BEKTOPHBIX BakLUWH C LeNbl0 obecredeHuss KOMOMHHUPOBAHHOH 3alllUTHI OT
Bo3Oynurteneii OPBU, ycraHOBneHHE MOJEKYJSPHbIX MexaHU3MOB (yHkiuoHuposanus PHK-
COZIep KALINX BUPYCOB, BBI3BIBAIOIINX O0CO00 OMacHble 3a00IEBAaHUS YEIOBEKA U KHBOTHBIX.

A eMoHCcTpaL U

Tabmuubl u cxembl: «Mcnonp30BaHHE MHKPOOPTaHM3MOB B NMPOMBIIUIEHHOM MPOH3BOICTBEY,
«Knerounas umxenepus», «I'eHHass HHXEHEPUSY.

JladopaTopuas padora «/3yyeHne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IlomyueHne MOJOYHOKHUCIBIX IPOAYKTOBY.

Jkckypeusi «BHOTEXHONOrN — BaXKHEWINast MPOW3BOIUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJCTBO)Y.

11 KUIACC

Tema 1. 3apo:kneHue u pa3BUTHE BOJTIOIHOHHBIX NPEeACTABJIEHHH B OHOJIOTHH

OsomounonHast Teopust Y. Jlapsuna. Ilpennocbuiku BO3HUKHOBEHUs AapBUHU3MA. JKu3Hb U
Hay4Has AeATeabHOCTh U. JlapBuHa.

JBmkyuue cuibl 3Bosmonny BUoB 1o Y. JlapBuHy (BBICOKas MHTEHCHBHOCTH Pa3MHOXKEHUS
OpPTaHU3MOB, HACJIC[ICTBEHHAs HW3MEHYMBOCTb, OOppOa 3a CyLIECTBOBAaHHE, €CTECTBEHHBIH U
UCKYCCTBEHHBIH OTOOP).
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Odopmnenne cunaTernueckoir Teopun spomounn (CT3J). HeliTpambHas Teopwst 3BOJIIOLHH.
CoBpeMeHHas1 3BOJIIOLIMOHHAS OWONOTrMsA. 3HA4YEHHE HBOJIOLHOHHOW TEOPHH B (POPMHPOBAHUU
€CTeCTBEHHO-HAYYHOH KapTHHBI MUDA.

A eMoHCcTpanuu

[Moptperst: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kroswe, U. Jlapsun,
C. C. Yersepuxos, 1. U. HImanerayzen, J>x. Xonneiin, 1. K. benses.

Tabmuupl u cxemsl: «Cucrema sxuBoit mpupoas! (1o K. JInaHero)», «JlecTHUIA JKUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3M (QOPMHPOBAHUS TPUCTIOCOONEHUN y pPACTEHWH W SKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wmapmpyrta nytemectsus Y. [lapsuna», «Haxomkm Y. [lapsunay,
«@opmbl OoprOBI 32 cymectBoBaHue», «lloponbl romybeit», «MHoroodpasue KyJabTypHBIX (Hopm
kanycTeDy, «I[Ioposbl TOMaNTHUX JKUBOTHBIX», «Cxema oOpa3oBanust HOBbIX BUOB (110 Y. Jlapsuny )»,
«CxeMa COOTHOIIEHHS ABMKYIIUX CHJI 3BOJIFOLNIY, K OCHOBHBIE MOJOKEHUS! CHHTETHYECKOH TEOPUU
SBOJIFOLIANY.

Tema 2. Mukpo3Boaonus 1 eé pe3y/jibTaTrbl

[Momynsiumss Kak »dJeMeHTapHas eauHULA SBOMOLUK. COBpPEMEHHBIE METOABl OLCHKH
TeHETHYECKOro pasHooOpa3usi M CTPYKTYphl momyssauuid. M3meHeHue reHooOHAa MOMYJSALUN Kak
3JIEMEHTApHOE D3BOJIIOLMOHHOE sIBJIEHHE. 3aKOH TreHeTudeckoro pasHoBecus JDx. Xapau, B.
Baitabepra.

OnemeHTapHble  (AaKTOpPbl  (OBIKYIIME  CHUJIBI)  OSBOJIOIUH.  MyTalMOHHBIA  MPOILECC.
KombOunaTuBHast u3MeHUMBOCTD. Jlpeiid reHoB — ciydaiiHble HEHANPABJICHHBIE M3MEHEHUS 4acTOT
anneneit B momyysinusix. DQdexT ocHoBatens. Ighghexm Oymuinounoco eopnviuika. Crudicenue
2EHEMUYECKO20 PA3HO00pazus: npuyunsl u cieocmeus. Ilposenenue s¢hghexma Opeiigha cenos 6
oonvuwiux U manelx  nonyiayusx. Murpanun.  M3omsows  momynsinwii.  reorpaduyeckast
(mpocTpaHcTBeHHAsT), OMOIOrHYecKast (PernpoayKTUBHAS).

EctectBenHsblii otOOp — Hampasisromuid GakTop 3Bomonnd. PopMbl €CTECTBEHHOrO 0TOOpA:
IBYDKY LU, CTaOMIM3UPYOIIUH, pa3pbiBaromnil (qu3pynTusHbIi). [lonosoii otOop. Bo3zHukHOBeHHE
Y 3BOJIFOLINS COLIHAJIBHOTO MOBEICHHS )KUBOTHBIX.

[IprcrnocobeHHOCTP  OpPraHU3MOB  Kak  pe3yJbTaT  MUKPOSBONIOLMH. BO3HHKHOBeHHE
npucnocoOeHnit y opraHu3smMoB. Apomopdo3bl U uanoamantauuu. IIpumepsl npucnocobneHuit y
opraHu3MoB.  Mop¢osorndyeckue,  (pusHoIOrHYeckue,  OMOXUMHYECKHE,  IOBEICHYECKUE.
OTHOCUTENBHOCTH MPHUCITOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum um crpykrypa. BupmooOpaszoBaHme Kak pe3yJbTaT MHKPOIBOJIOLUH.
Wzomsiumss —  kmoueBoil  (aktop BumooOpasosanus. Ilytm m  crmocoObl  BHIOOOpa3OBaHMUS:
ajyonarpudeckoe  (reorpaduyeckoe),  CUMIATPUYECKOoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»
(monuruionnuzanus, rudpuausanys). JTMTebHOCTh Y BOFOIUOHHBIX MTPOLIECCOB.

Mexann3mbl GOPMHUPOBAHHS OMOJOTHYECKOTO Pa3HOOOpa3Hs.

Ponp sBomonmonHoii  Omonorun B pa3paboTKe  HAYYHBIX  METONOB  COXPaHEHUs
OounopazHooOpasuss. MUKPOIBOMIOLUS M KOIBOJIOLMS MMApa3sUTOB M HUX XO03s5€B. MeXaHU3MBbI
(dbopMUPOBaHHS yCTOWIHMBOCTH K AaHTUOMOTHKAM U CIOCOOBI OOpBOBI ¢ HEll.

A eMoHCcTpaL U

IToptperter: C. C. YerBepukos, D. Malip.

Tabmuubt 1 cxemsl: «MyTalMOHHAasT M3MEHYMBOCTB», «llOMyJSIMOHHAS CTPYKTypa BHIAY,
«CxeMa mposiBIeHHs 3akoHa Xapan—BaiHOepray, «/{BIXKyIre CHITbI 3BOFOLIUNY, « DKOJIOTHIECKast
U30JIILHS TTOMYJIILUN CeBaHCKOH (openn», «I'eorpaduueckast H30MALUS TUCTBEHHULBI CHOUPCKOH
U JIMCTBEHHULIBI Aaypckoi», «llomynsanuoHHbIe BOJHBI YUCIEHHOCTH XUIITHUKOB H JKepTB», «Cxema
NEeWCTBUSL €CTECTBEHHOro orOopa», «Popmbel O0pbOBI 3a cymecrBoBaHUe», «MHAyCTpUANbHBINA
menaHm3M»,  «KuBple — uckomaemble», — «lIOKpOBUTENBCTBEHHAss  OKpacka  JKUBOTHBIXY,
«IIpenynpexnarormas OKpacka JKUBOTHBIXY, «DPu3nonoruveckre ajanTanumy,
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«I[IpucrocoONIeHHOCTh OPTAaHU3MOB U €€ OTHOCUTENbHOCTEY , « KpuTepun Bunay, « BUIbI-IBONHUKIY,
«CtpykTtypa Buna B npupone», «CnocoOwr Bunoobpasosanusy, «I eorpadpudeckoe BunoodpazoBaHme
TPEX BHUIOB JAHABIIEH», «IJKOJOrHUECKOe BHUAO0Opa3OBaHWE BHUIOB CHHULD, «llomuruionasl
pacrenmit», «KanycTHo-peneyuHblii rubpumy.

ObopynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dy4eja MNTHULl U 3Beped C
NpUMEpaMH  Pa3JIMYHBIX TMPHUCIIOCOONIEHHH, dydena NTUI M 3BEped pasHbIX BHIOB, repOapuu
pacTeHui OMM3KUX BUIOB, 0OPa30BABLINXCS PA3IMYHBIMU CIIOCOOAMH.

JladopaTopuas padora «BbIsSBIieHHE H3MEHYHBOCTH Y OCOOEH OMHOTO BUIAY.

JladopaTtopnas  padora  «[IpucmocobneHuss OpPraHMU3MOB W WX  OTHOCHUTENIbHAs
[EIeCO00Pa3HOCTDY .

JladopaTopuas padora «CpaBHEeHUE BUAOB IO MOP(POJIOTUIECKOMY KPUTEPHUIOY.

Tema 3. MaxkpossoJaionus 4 eé pe3yabTaTbl

Meronbl u3ydeHuss MakposBoJrouuu. IlajeoHTonoruyeckue MeETOAbl HM3YUEHHUS HBOJIIOLMM.
ITepexonubie GopMbI 1 GUITOTEHETHIECKHE PSiIbl OPTAHU3MOB.

buoreorpaduueckue meronsl uzydeHus sBonmonuu. CpaBHeHHe (GIIopbl U payHbl MATEPUKOB H
ocTpoBoB. buoreorpadpuyeckue obmactu 3emin. BUnb->HIEMUKN U PEJTUKTBL

OMOpuonornyeckue M CpPaBHUTEIbHO-MOP(ONOTUYECKHEe METONbl H3YUYEHHs 3BOJIFOLHH.
I'eneTnueckne MexaHU3Mbl SBOJIOLMM OHTOI€HE3a W TMOSBJIEHHUS HBOIOLMOHHBIX HOBLIECTB.
I'omonoruuHble U aHaNOrU4YHbIE OpraHbl. PynuMeHTapHble OpraHbel U aTaBU3MbL. MoleKyJsipHO-
reHeTHYeCKHe, OMOXUMHYECKHE U MAaTEeMaTHYeCKHE METOJbl M3YYEHHs SBONIOUMU. | OMOJOrHYHbIE
reHbl. COBpeMEHHbIE METObl TOCTPOSHHS (PHUITOTEHETHYECKUX 1EPEBHEB.

XPpOMOCOMHBIE MyTaLM{ U 3BOJIIOLUS] TEHOMOB.

OObmue 3akoHOMepHOCTH (TpaBwia) 3BOJOUMU. [Ipunyun cmensvt ynxyuii. HeoOpaTtumocThb
SBOIOLMH. AfanTuBHas paauauus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH.

A eMoHCcTpanuu

IToptpeter: K. M. bap, A. O. Kosanesckuii, @. Mrosuep, O. I'exkens.

Tabmupr 1 cxembl: «DUIOTEHETUYECKUN pPsii JIOMmanm», «ApPXEeonmTepHuKc», «3Bepo3ydObie
smepel», «Creronedansry, «PuanopuTe, «CeMeHHbIE TANOPOTHUKNY, «bruoreorpaduyeckne 30HbI
3emmm», «pefid koHTHHEHTOB», «PenmukTely, «HauanbHble cTaauu 3MOPHUOHATIBHOTO PAa3BHTHUS
MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMUHbIE U aHAOTUYHbIE OpraHbh, «Py1MMEHTbD, K ATAaBU3MBDY,
«XpOMOCOMHBIE HaOOpBI YeJIOBEKa U IMUMMaH3ey», «I maBHbIe HampaBieHHs 3BoOMOLNNY, «O0mmue
3aKOHOMEPHOCTH 3BOJIFOLIUNY .

OOGopynoBaHue: KOJUIEKLWH, TepOapuu, MyJSDKA MCKOMAEMbIX OCTATKOB OPTaHU3MOB, MYJIDKU
TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PyIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKLIMM HACEKOMBIX.

Tema 4. IlpoucxoxaeHue u pa3BUTHE JKH3HU Ha 3emJie

HayuHble runotessl mpoucXoXaeHUs )KU3HA Ha 3emiie. AbnoreHe3 u nancnepmusi. JloHay4HbIe
NPEACTaBICHUST O 3apOXKIEHUH JKU3HM (KpealnOHHM3M). | MImoTe3a MOCTOSHHOTO CamMO3apOXKACHUS
KU3HU U e€ omposepkeHue onbitamMu @®. Penu, JI. Cnamnanuanu, JI. Ilactepa. Ilpoucxoxknenue
JKU3HH U aCTPOOHOIOTHSI.

OcHOBHBIE STambl HEOpPraHWYECKOW sBomonnu. IlnanerapHas (reojormyeckasi) 3BOJFOLHSL
XuMHUecKas 3BOJIIOLHSI. AOHMOT€HHBIH CHHTE3 OPraHMYECKUX BelecTB u3 Heopranudeckux. Omeit C.
Mumnepa u I'. FOpu. ObpaszoBanue momumepoB u3 MoHOoMepoB. KoamepsatHas rumoresa A. H.
Omnapuna, runore3a nepsuyHoro OynapoHa JIx. XonpgeiiHa, reHerudeckas rumotesa I'. Mémnepa.
Pubosumbr (T. Yek) um rumotesa «mumpa PHK» VY. T'mnbepra. ®opmupoBanme memOpan u
BO3HHUKHOBEHHUE MPOTOKJIETKU.

Hcropus 3emin u Merons! e€ usydenus. Mckonaemble opranundeckue octatku. I'eoxpononorus
u e¢ meroabl. OTHOCHTENBHAST B aDCONIOTHAST T€OXPOHOIOTHA. [ €OXpOHOIOrHyecKast LIKana: 0HBI,
3pbl, IEPUOJIBI, SMIOXH.
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HauanbHble 3Tanel opraHudeckod sposouuu. IlosBneHne U 5BOMOLUS NEPBBIX KIETOK.
Opomonmss Mertabonmu3Ma. Bo3HukHOBeHHMEe mTepBbBIX 5kocucteM. CoBpeMeHHble MHKpPOOHBIE
OMOTUIEHKH KaK aHaJIOT MepBbIX Ha 3emue coodmectB. CtpomaTonuTsl. [IpoKaprOTH 1 5YKapHOTHI.

[Ipoucxokaenne sykapuoT (CUMOHMOTreHe3). OBONIOLHMOHHOE MPOUCXOKICHHE BHUPYCOB.
IIpoucxoxxaeHne  MHOIOKJIETOUHBIX ~ OpPraHM3MOB.  BO3HHKHOBEHHME  OCHOBHBIX  IpyMnn
MHOTOKJIETOUYHBIX OpPTraHU3MOB.

OCHOBHBIE 3TaIlbl BOJIIOLWHU BBICIINX pacTeHui. OCHOBHbIE apoMopdo3bl pacTeHHid. Brxon
pacteHuii Ha cyury. ITosiBjieH1e ClIOPOBBIX pacTeHUH U 3aBoeBaHue UMU CyInd. CeMeHHbIe pacTeHMUsL.
IIpoucxoxxaeHne HBETKOBBIX PACTEHU.

OCHOBHBIE 3TaIbl 3BOJIFOLUHN KUBOTHOrO Mupa. OCHOBHBIE apoMOp(¢03bl )KMBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — TMOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBble XOPIOBbIE >KHBOTHBIE.
Kusnb B BOe. DBOIOLMS MO3BOHOUHBIX. [Ipoucxoxnenue ampuduii u penrunmii. [IpoucxoxaeHue
MIIEKONUTAOMMX U nTul. [lpuHnmn kmoueBoro apomopdosza. OcBoeHne OeCHO3BOHOYHBIMH U
MO3BOHOYHBIMHU KMBOTHBIMU CYIIH.

PazpuTtne xu3HM Ha 3emiie MO 3paM U MEepUOAAM: apXel, MPOTEPO30H, Majeo30i, Me3030i,
kaifHo30M. OOrmast XapakTepuUCTHKA KIMMaTa U reoJOrmyeckux npoueccos. IlosiBieHne n pacuser
XapaKTEPHBbIX OPraHU3MOB. YrieoOpa3oBaHME: €ro YyCIOBHS M BIMSHHE Ha Ta30BbI COCTaB
aTMocepsl.

MaccoBble BbIMUpaHUsI — DOKOJOTHYeckue Kpuszuchl mnpouioro. IlpuduHbel U cleacTBus
MacCOBBIX BbIMHpaHHid. COBpPeMEHHBIH SKOJOTMYECKHi Kpu3Hc, ero ocobennoctu. IIpoGnema
coxpaHeHHs OHopa3zHooOpasus Ha 3emiie.

CoBpeMeHHast cucTeMa OpraHu4eckoro wmmpa. IIpuHUMDBI KjaccupUKALUN OpPraHU3MOB.
OcHoBHbIE CHCTeMaTHYeCKUE TPYIIIbI OPraHU3MOB.

A eMoHCcTpanuu

IMoptpers: @. Penu, JI. Cnammanmann, JI. Ilactep, 1. 1. Meunukos, A. U. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubt u cxembl: «Cxema ombita ®@. Pemu», «Cxema ombita JI. Ilactepa mo wusydeHuro
camo3apoxaeHus xkusHu», «Cxema ombita C. Mwunnepa, I'. HOpu», «OTtanel HeopraHudeckoi
sposronnny, «l'eoxpoHonorundeckass wmkanay, «HadanbHple >5Tanbl OPraHUYECKOW 3BOJOLIMNY,
«Cxema obpa3oBaHMs 3yKapuoT NyTéM cumbOuoreHesa», «Cucrema xuBoi mpupoas», «CTpoeHne
BUpyca», «Apomopdo3bl  pacteHmity, «PuHnodute», «ODHOKIETOYHBIE  BOIOPOCINY,
«MHoroksnerounble Bogopocan», «Mxw», «llanoporHukmw», «I onocemeHHble pacTeHus», «OpraHsl
I[BETKOBBIX pacTeHuit», «Cxema pa3BUTHUS JKUBOTHOTO MHPa», «ApPOMOP(O3BI IKUBOTHBIXY,
«[Ipocreitmmuey, «Kumeunononoctabiey, «llnockme uepBw», «UneHucroHorue», «PuiObD,
«3emaoBonHbiey, «lIpecmbikaromuecsy, «lItumey, «Mnekonurtatomue», «Pa3BuTue >KHU3HU B
apXxenckon spe», «Pa3sBUTHE XU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BuTue KU3HM B NANEO30MCKON
ope», «Pa3sBUTHE JKU3HH B ME3030HMCKOH »3pe», «Pa3BUTHE JKU3HU B KaHHO30HCKOH 3pey,
«CoBpeMeHHasl CUCTeMa OPraHU4YeCKOro MUpay.

ObGopynoBanue: repdapuu pacTeHUH Pa3TUYHBIX OTAEIOB, KOJUIEKI[MH HACEKOMBIX, BJIAKHBIE
npenaparbl JKUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKLMM WIJIOKOXKHX, CKEJEThl MO3BOHOUYHBIX
JKUBOTHBIX, Uydesla NTULl U 3BEPEH, KOJUIEKLUN OKAMEHEIOCTEH, MOJIE3HBIX UCKOMAEMBIX, MYJISIKU
OpPraHU4YeCKHUX OCTATKOB OPraHU3MOB.

BupryanbHas JjabopatopHass pabota «Mopenuposanue oneiToB Mumiepa—lOpu 1no
U3yUYEHHIO a0MOT€HHOTO CHHTE3a OPraHUYEeCKUX COSMHEHNH B TIEPBUYHON aTMochepey .

JlaGopaTopnas paGora «M3ydyeHue U onyrcaHue HCKOMAEMbIX OCTATKOB IPEBHUX OPraHU3MOBY .

IpakTHueckas padora «M3ydeHne ocoOEHHOCTEH CTPOSHUS PACTEHUI PA3HBIX OTAEIIOBY.

HpakTnueckas padora «M3yueHne ocoOEHHOCTEN CTPOSHHS MO3BOHOUHBIX JKHBOTHBIXY.

Tema S. IlponcxoxkaeHue 4e10BeKa — AHTPONOIeHeE3
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Paszpenb! 1 3a7aun aHTPOIONOTUU. MeTOobl aHTPOIOJOTHH.

CraHOBJIeHHE TMpEACTaBIEHUN O TPOUCXOXKAEHUM UejoBeKa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HayuHbIE TEOPHH.

CxoncTBO uenoBeka ¢ >KUBOTHbIMU. CHcCTeMaTHUecKOe MOJIoXKeHHe denoBeka. CBUAETENbCTBA
CXOICTBA YEJOBEKA C JKMBOTHBIMH. CPaBHHUTEIBHO-MOP(OIOTHUECKUE, 3IMOPHOIOTUYECKIE,
¢dusnonoro-onoxumudeckue, nopeaeHIeckne. OTINUNs YeJI0BEKa OT KUBOTHBIX. IIpsiMOXOXIeHne U
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHeE roj0BHOrO MO3ra U BTOPOM CUTHAJIBHOM CHCTEMBI.

HBmwxkyuue cuibl ((pakTopsl) aHTpomnoreHesa: Ouonormdeckue, couuanbHble. COOTHOIIEHHE
OMOJIOTHYECKHX U COIMATBbHBIX (DAKTOPOB B AHTPOIIOTEHE3E.

OcCHOBHBIE CTanuu aHTpPONOreHe3a. PaHHME dYenoBekooOpasHble 00€3bsSHBI (IIPOKOHCYJIBI) U
paHHUE TOHTHUABI — OOIIME MPEeIKH YeJOBEKOOOpasHbIX 00€3bsH W Jofed. ABCTPaJOMUTEKH —
IBYHOTHE Mpenku Jroaei. YUenoBek yMesblid, MepBble HU3rOTOBJIEHUS OpyAaud Tpyaa. Yenosek
NPSMOXOJSIINN U TIEPBbINA BBIXON JFOeH 3a npenensl A¢puku. Uenosek reinenpOeprekuii — oOmmi
MPEeIOK HEaHAEepTaJbCKOro YesOBeKa U 4esloBeKa pa3yMHOro. YesjgoBek HeaHAEpPTalIbCKUN KakK BUJ
JroAel XOoJoAHOro kiaumara. YenoBek pasyMHbIII COBPEMEHHOIO THUIA, IAEHHUCOBCKHUM 4YeNOBEK,
OCBOCHHE KOHTUHEHTOB 3a npeneiaamMu Adpuku. [laneoreneTnka u najgeoreHOMUKA.

DBOMIOLMA COBPEMEHHOIO 4YeloBeKa. EcTecTBeHHbIH OTOOp B NOMYJSILHMSIX —YEJOBEKA.
MyTauoHHbI npouecc U nojguMopdusm. IlonmynsuoHHBIE BOJHBIL, Apeiid TreHOB, MHUrpaLus H
«3¢p ekt ocHOBaTENS» B MONMYJBIIHUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckne pacbl. llonsatue o pace. bonbmume pacel: eBporeonpHas (eBpasuiickas),
aBCTpaJIo-HerponHast (3KBaTOpHajbHAs), MOHIOJIOUAHAS (a3MaTCKO-aMepUKaHCKas). Bpemst u mytu
pacceneHusl 4eloBeka IO IulaHeTe. EnnHCTBO denoBeueckux pac. HayuHas HecOCTOSITENBHOCTD
pacusma. IIpucrmocoOneHHOCTh YeNnoBeKa K PasHBIM YCIOBHSIM OKpY’Karolield cpensl. Briusiaue
reorpaduyeckoii cpensl u apetida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETOBEKA.

MexaucuuminHapHble  MeTonbl B (pu3uyeckoil  (OMOJIOTMYECKOW)  aHTPOMOJIOTHH.
DBOJIOLIMOHHAsT aHTPOTIOJNOTHS U MaJIE0OaHTPOIIONOIHSI YeJOBEUECKUX MOMyALui. buocounanpHele
UCCIIEIOBAHMS NIPUPOABI YesioBeKa. MccnenoBaHne KO3BOIIONMMHA OUOIOTHYECKOTO U COLIMAIBHOTO B
YeJ0BeKe.

A eMoHCcTpaL U

IToptpersr: Y. Hapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuuer w  cxembl:  «MeTtomel  aHTpomnojioruw»,  «lOJOBHOH  MO3r  YeJIOBEKay,
«YenosekooOpas3Hble 00e3bsiHBDY, «CKeler dYenoBeka W CKeJNeT IIUMIaH3e», «PynuMeHTel u
aTaBU3MbD, «/IBMOKyIIME CHJIBI ~ aHTPONOreHe3a», «JBOJIOLUOHHOE JPEBO  YEJOBEKay,
«ABcTpajnonuTtek», «Yenosek ymenblit», «HenoBexk NpsMoOXonsamui», «JleHUCOBCKUI ueIOBEK»
«Heannepranbup», «KpomanboHusy, «Ilpenku yenoseka», «ITarmbl 3BONIOLUM YeJoBeka», «Packl
YEJIOBEKaY.

OOGopynoBaHue: MyJISDKH OKaMEHENOCTEH, NPEeAMETOB MAaTepPHaJbHOH KyJbTYpbl IPEIKOB
yenoBeka, pernpoaykiuu (dpororpadum) kapTuH ¢ MUPOJOTUIECKUMU U OUOJECHCKUMU CHOKEeTaMU
NPOUCXOXKICHUST 4enoBeKka, (oTorpaguu HAXOMOK HMCKOMAEMbIX OCTAaTKOB HYeNIOBEKA, CKeJeT
4eloBeKa, MOJeNIb uepena 4ejoBeKa M ueperna LIMMIIaH3€, MOJAeNb KHUCTH ueJoBeka M KHUCTH
LIMMIIaH3€, MOJIENIN TOpCa MPEKOB YENIOBEKa.

JladopaTopuas padora «M3yueHne ocoOOEHHOCTEH CTPOCHHSI CKeJieTa YeJIOBeKa, CBSI3aHHBIX C
MPSIMOXOXKACHUEM .

[pakTuueckas padora «M3yueHne 5KOJOTMYECKUX aAanTalui YeJIOBEKaY .

Tema 6. JxoJiorusi — HaAyKa 0 B3aMMOOTHOLIEHHUSIX OPraHU3MOB M HAAOPraHM3MEeHHBIX
CHCTEM C OKpYyXKawIlei cpeaoi
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3aposkneHue u pasButre dkojoruu B Tpyaax A. I'ymbonsara, K. @. Pynwe, H. A. Cesepuosa, 3.
I'exkens, A. Tencnau, B. H. Cykauésa. Pa3znens! u 3anaun skosnoruu. CBsA3b 3KOJOTHH C APYTUMHU
HayKaMHu.

Mertonsl sxonorun. llonesble HaOMOOEHHS. DKCIEPUMEHTBl B 3KOJOTHH. MPHUPOIHBIE H
nadopatopHble. MopenupoBaHUe B HKOJIOTMH. MOHUTOPHHI OKpPY)KAKOIIEH Cpenbl: JIOKAJIbHBIMH,
PETHOHANIbHBIN U TTOOATbHBIN.

3HaueHHe HKOJOTMUYECKHUX 3HAHUHN JJIs YeloBeKa. DKOJIOIMUeCKOe MHUPOBO33PEHHE KaK OCHOBA
CBs3€H 4enoBevecTBa C Npuponaoil. opMHUpPOBaHUE HKOJOTHMUECKONH KyJbTYPbl U 3KOJOTHYECKOU
IPaMOTHOCTH HacCeJEeHMUsI.

A eMoHCcTpaL U

Ioptpersr: A. I'ymGonent, K. ®@. Pynee, H. A. Cesepuos, 3. I'ekkenb, A. Tencon, B. H.
Cyxkaués.

Tabmuuer 1 cxembr: «Paspensr skosorum», «MeTtomsl skonorum», «Cxema MOHUTOPHUHTA
OKpY>Karole Cpeaby.

JlaGopaTopuas padora «M3yueHne METOOB HKOJIOTHYECKUX UCCIIECIOBAHMID).

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Dxonorndyeckre (akTopbl U 3aKOHOMEPHOCTH WX AeiicTBus. Kiaccupukamusi 3KOJOTHYECKIX
dakTopoB: abumorudeckue, OuoTHyeckue, aHTponoreHHblie. OOIIME 3aKOHOMEPHOCTH NEWCTBUS
skonorndeckux axropos. Ilpasuno munammyma (K. Inpenrens, FO. JInbux). TonepaHTHOCTE.
OBpUOHOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue (akropsl. Ceer kak skojormueckuil (akrop. JleficTBue pasHBIX Y4aCTKOB
COJIHEYHOIO CIEeKTpa Ha OpraHU3Mbl. JKOJOTMYECKHE TIPYMNIMbl pPacTEHUN M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CUrHaibpHas posib cBeTa. POTONEepUOIN3M.

Temmepatypa xak skojormueckuii (akrop. JlefictBue Temmeparypbl Ha OPTaHU3MBL
ITolikunorepmMHbie 1 TOMOHOTEPMHBIE OpraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHbIE OPraHU3MBI.

Bnaxxnocts kak sxonoruueckuii paxrop. [Ipucmocobnennst pacTeHnii K MOAAeP KaHNUIO BOIHOTO
Oananca. Knaccudpukamust pacreHMd no OTHOIIGHHMIO K Bope. llpucmocoOieHust KUBOTHBIX K
HN3MEHEHHUIO BOHOIO PEeKUMa.

Cpenpl oOuTaHMs OpPraHW3MOB. BOJAHAs, HA3€MHO-BO3IYLIHAs, IOYBEHHAs, IIIyOMHHAs
MOATIOYBEHHAS, BHYTPUOpPTraHuU3MeHHast. DH3NKO-XMMHUYECKHe OCOOEHHOCTH cpen oOuTaHus
opranu3MoB. IIpucnocobaeHns OpraHu3MOB K JKU3HU B Pa3HBIX Cpeaax.

buonoruveckue putMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOuUHbIE M TOAUYHBIE PUTMBL
[IprcnocobneHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBHH JKHU3HU.

’Kuznennele ¢opmel opranu3moB. llonsTHe o sxm3HeHHOW (opme. JKu3HEeHHbIE (HOPMBI
pacTeHuii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TPaBbL
JKvzneHHbIe POPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OONOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U
oOpaza KU3HM.

buornueckue Qaxtopsl. Bunbl OMoTHYeCKMX B3aUMOJEHCTBUN: KOHKYPEHLUS, XUIIHUYECTBO,
cuMOuno3 u ero Qgopmsl. Ilapazutusm, koomepanus, MyTyajau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBO). Herpoduueckue Bzammopeiicteust (Tormmyeckue, (opudeckue, (adpudeckue).
3HaueHne OMOTHMYECKUX B3aUMOAEHCTBUI AUl CYLIECTBOBAHHMS OPraHM3MOB B cpene OOWUTaHMSL
IIpuHLMO KOHKYPEHTHOIO UCKIIFOYEHMSI.

A eMoHCcTpaLuu

Tabmuubl u cxembl. «Dxonmorudeckue QaxTopbly, «CBETOBOH CHEKTPY», «IKOJIOTHUECKHE
IPYNIbl JKUBOTHBIX MO OTHOLIEHHIO K CBETY», «TemOKpOBHbIE >KUBOTHBIE», «XOJOAHOKPOBHbBIE
JKUBOTHBIE», «PU3HONOTNYEeCKHe afanTalui >KUBOTHBIX», «Cpenbl OOWTAaHUS OPraHHU3MOBY,
«buonornueckne purmely, «KusaeHHele popmbl pacteHuin», «Ku3HeHHbIE (POPMBI JKHBOTHBIXY,
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«2JKocucTeMa ILIMPOKOJMCTBEHHOIO Jieca», «JKOcUCTeMa XBoWHoro neca», «Llenmu nutanusy,
«XumanuectBoy, «Ilapasurnsmy, «Konkypenuus», «Cumomosy, «KommeHcannzmy .

ObGopynoBanue: repbapum pacTeHUH U JKUBOTHBIX, TPUCIIOCOONIEHHBIX K BJIUSHHUIO Pa3JIUYHBIX
3KOJIOTHYECKHUX (DaKTOpPOB, repdapuu CBETOMOOUBBIX, TEHEIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHUH,
CBETONMOOMBBIC, TEHENMOONBBIE U TEHEBBIHOCIHMBBIE KOMHATHBIC PACTEHUs, repObapuy M KOJUIEKIIHU
TEIUIOIOOMBBIX, 3UMOCTOHKHX, MOPO30YCTOWYHMBBIX PACTEHUH, dydesa NTHL U 3Bepeil, repdapuu
pacTeHHi, OTHOCSIUXCA K rurpoduram, kcepoduram, mezopuraM, KOMHATHBIE PACTEHUS JaHHBIX
IPYIII, KOJUIEKLIMHU JKUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpenax, repOdapiu U KOJUJIEKLMH PACTEHUH U
JKUBOTHBIX, OOJIQIAI0LINX YepTaMH IMPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBUH KHU3HH,
repdapuM W KOJUIGKIMH PACTEeHMH M JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (HOPM, KOJUIEKIHU
JKHBOTHBIX, YYaCTBYIOIIIUX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSX.

JladopaTopuas padora «BpisiBieHHEe TPUCTIOCOOIEHNH OPTaHU3MOB K BIIUSIHUIO CBETAY.

JladopaTtopnass padora «BrbiaBieHHe TPUCTIOCOONIEHWH  OPraHU3MOB K  BIIUSIHUIO
TEMIIEPATYPbD».

JlaGopaTopHas paGora « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUI M3 PA3HBIX MECT OOUTAHHUS.

Tema 8. IKkoj10rusi BUAOB M NOMYJIALHN

DKOJIOTHYECKUE XapaKTePUCTUKU romysisiuuu. [lonymsiumus kak Omonormdeckast cucrema. Poib
HEOJTHOPOIHOCTH Cpenbl, pusudecknx OapbepoB u ocobeHHocTel Ouonornu BUAOB B OPMUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTypbl momynsuuid. OCHOBHBbIE IMOKa3aTeNu TMOMyJISLUU. YHCIEHHOCTb,
IJIOTHOCTb, BO3PACTHAsl U IOJIOBAas CTPYKTypa, POKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTb,
MHUTPALHS.

Oxonoruveckass CTpykTypa mnomyiasuuu. OLeHKka 4YHCJIEHHOCTH nomyaauuu. JluHamuka
NOMyJISIUMKM U €€ perynsauus. buoruueckuil moreHuuan nomyssiniud. MopjenupoBaHue JUHAMHUKU
nonyisiuud.  Kpusble pocta uymucneHHoctu nomyisuuu. Kpuble BbDKHBaHuA.  Perynsanus
YUCIEHHOCTH TOMYJSIOHMHA: posib  (PaKTOPOB, 3aBHCALIMX M HE 3aBUCAIINX OT IUIOTHOCTH.
Dkosoruueckue crpareruu Bunos (r- u K-crparerun).

ITonsiTme 00 skojormyeckod Hume Buzpa. Mecroobutanne. MHOromepHas MOAENb
skonornyeckol Humn Jx.M. XatumHcona. Pasmepel skonorudeckoil HumM. lloTeHumanbHas u
peann30BaHHas HUILU.

Bun xak cucrema mnomymsuuil. Apeansl BUAOB. Buabl M MX KU3HEHHBIE CTpaTerumu.
DKOJIOTUYECKNE S KBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEEHUs] U MUTpaLuil >KUBOTHBIX. buonornueckue MHBa3UU 4y KEPOIHBIX
BUJIOB.

A eMoHCcTpaL U

IToptper: /Ixx. 1. XatunHCOH.

Tabmuubl M cXxeMbl: «JKOJOTHUYECKHE XapaKTepUCTHKH mnonyssimuny, «lIpocrpaHcTBeHHas
CTpyKTypa nomymsiuun», «Bo3pacTHple nupamuzabl nomynsuun», «CKOpOCTb — 3aceneHus
MOBEPXHOCTH 3€MJIM pa3JIMYHBIMU OpraHusMamu», <«Monenb skojorudeckoit wmmu Jx. W
XaTYNHCOHAY .

Ob6opynosanue: repdapun pacTeHHA, KOJUIEKIIUN )KUBOTHBIX.

JladopaTopuas padora «IIpucnocobneHust CeMsiH paCTeHHI K PACCEICHUIO».

Tema 9. Jkos0rus cood1mecTs. IK0JI0rH4eCKHe CHCTEMbI.

CoobmectBa opranmsmoB. buoneno3 u ero crpykrypa. CBsi3u MeXay OpraHU3MaMu B
OuorneHose.

Oxocucrema kak otkpeitas cucrema (A. JLx. Tencnn). @yHKUMOHATBHBIE OJIOKHM OPTaHU3MOB B
JKOCHCTEME: MPOAYLIEHTHI, KOHCYMEHTBI, peayLeHThl. Tpodudeckue yposHu. Tpodudeckue nenu u
cern. Abuormueckue Onokm skocucteM. [louBbl M MBI B 3KOCHCTeMax. KpyroBopoT BeliecTB u
MOTOK 3HEPTUU B SKOCHUCTEME.
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OCHOBHBIE TIOKa3aTeNH 3>KOCHCTeMBI. buomacca W MpoAyKUus. DKOJOTHYECKHE MHPAMUIBI
qrices, OMoMacchl U SHEPTUU.

Hunamura sxocucmem. Kamacmpoguuecxue nepecmpoiiku. @Daykmyayuu. HanpasieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKLeccHd. llepBUUHBIE W BTOPHYHBIE CYKLECCHH U HX
NPUYMHBL ~ AHTPOIIOTeHHBIE  BO3ACHUCTBUS Ha  Cykmeccud. KimmakcHoe — cooOmecTBo.
buopasznoobpasue 1 moyHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[IpuponHble SKOCUCTEMBL. JKOCUCHIEMbl 036D U peK. JKocucmemvl Mopeil U OKeaHO8.
Dkocucmemvl myHnop, 1ecos, cmeneil, nyCHbiis.

AHTpOIIOT€HHbIE ~ JKOCUCTeMBL.  Arposkocucrema.  ArpoueHo3.  Paznuuusa — mexny
AHTPOIIOTEHHBIMHU U IPUPOAHBIMH 3KOCUCTEMAMH.

Ypboskocucrempel. OCHOBHBIE KOMITIOHEHTHI ypOoskocucreM. l'oponckas ¢uiopa u ¢aysna.
CuHaHTpOnM3aIus rOpoACKoi (ayHbl. bronorndyeckoe u X03giCTBEHHOE 3HAUEHUE arpOdIKOCHCTEM
U ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMA OCHOBHBIX B3aMMOACHCTBUII OPraHW3MOB B 3KOCHCTEMAX.
Pons racxaonoco s¢hgpexma u 61006-30upuxamopos (xawouegvix 6u006) 6 QYHKYUOHUPOBAHUU
sxocucmem. llepeHOC 5HEPruM M BELECTB MEXAY CMEXHBIMH 3KOCHUCTEMAaMHU. Y CTOWYHMBOCTH
OPTaHU3MOB, MOMYJISLUI U 9KOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U AHTPOIIOI€HHBIX BO3IEHCTBUH.

Mexanusmul 6030eiicmeus 302pA3HeHUI PA3HbIX MUNOE HA CYOOPSAHUBMEHHOM, OP2AHUMEHHOM,
HNONYJIAYUOHHOM U IKOCUCIEMHOM  YDOGHAX,  OCHOBbI — DKOJNOSUYECKO20 — HOPMUPOBAHUSL
AHMPONO2EHN020 6030¢eticmeus. MeTonoJIoruss MOHHTOPUHTA €CTECTBEHHBIX M AHTPOIIOTE€HHBIX
SKOCHCTEM.

A eMoHCcTpanuu

IToptpet: A. JIx. Tencnu.

Tabmuubt u cxembl: «CTpykTypa OHOIEHO32», «DKOCHCTEMA INHPOKOIUCTBEHHOTO JIECay,
«IKOCHCTEMAa XBOMHOrO Jieca», «PYHKIHMOHAJNBHBIE TPYIIBI OPraHM3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucteme», «llemm nuTamma (macTOMINHAS, OETPUTHAsS)Y,
«DJKONMoruuecKkasl MUpaMuaa 4uce», «IDKOJorudeckas MupaMuaa OMOMAcChl», «DKOJOTHYECKast
nupamuna >Hepruny, «OOpasosanue Oonorta», «llepsuuHast cykueccusi», «BoccranoBnenue neca
nocje mnoxapa», «JKocucTeMa 03epay, «ArpoueHos3», «KpyroBopoT BEINEeCTB M NOTOK YHEPTHU B
arpoueHosey, «I[Ipumepr! ypboskocuctem».

ObGopynoBanue: repbapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Uydesa NMTHIl U 3Bepel, repOapuu
KYJBTYPHBIX U IUKOPACTYIIHNX PACTEHUH, aKBAPHUYM KaK MOJENb 3KOCHCTEMBI.

IpakTHueckas padora «M3yueHne u onucanyue ypOO3KOCHCTEMBDY.

JladopaTtopunas paGora «U3yueHue pasHoOOpasusi MEJKUX IMOYBEHHBIX UYJICHHCTOHOTHX B
Pa3HBIX HKOCHCTEMAX).

DKCKypeusi «IJKCKypcHs B TUIHYHBIA OuoreoneHo3 (B ayOpaBy, Oepes3HsK, €NbHUK, Ha
CYXOZOJBHBIN UM MMOWMEHHBIH JIyT, 03€p0o, 00JI0TO) .

IKCKypcusi «DKCKYPCHs B arpOSKOCUCTEMY (Ha TOJIE FITH B TEIUTMYHOE XO35IHCTBO)».

Tema 10. Buocdepa — rnodanbHasi 3KocucTEMA

Buochepa — obmennanerapras odonodka 3emiu, Te CYMECTBYET HJIM CYLIECTBOBANA JKU3Hb.
PassuTue npencrasnenuii o 6uochepe B Tpynax . 3rocca. Yuenue B. Y. BepHanckoro o 6uochepe.
Ob6nactu 6uocheprr u e€ cocras. JKuoe BermecTBo Orochepsl U ero QyHKIUH.

3akoHOMepHOCTH cyiiecTBoBaHus Ouochepsl. OcobeHHocTn Ouochepbl kKak TrioOaabHON
skocucTeMbl.  JluHamudeckoe — paBHOBecue B Ouocepe. Kpyroeoporel  BemecTts
OMoreoXMMHUECKHe LUKJIIBI (yriepona, a3ota). PurmuuaHoCTS siBneHnii B Onocepe.

3onanpHOCTh Ouochepsl. [lonsarue o 6Guome. OCHOBHBIE OMOMBI CYIIM: TYHAPA, XBOHHBIC Jieca,
CMEIIAHHbIE W I[OUPOKOJHMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, IYCTBIHH, TPONMHYECKUE Jeca,
BBICOKOTOphsi. Kitumar, pacTurenbHbIi U )KMBOTHBII MUP OMOMOB CYIIH.
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Ctpyktypa u (pyHKIHUS JKUBBIX CHUCTEM, OLEHKA MX PECYpCHOro MOTEHIHajia U OHoc(epHbIX
byHKIMHA.

A eMoHCcTpaLuu

IToptpetel: B. . Bepnanckuii, 3. 3rocc.

Tabmuubt n cxemsl: «l'eocheprr 3emmmy, «Kpyrosopor asora B mpupozpe», «Kpyrosopor
yriaepoaa B mpupone», «Kpyrosopor kucnopoga B npupone», «KpyroBopor Boabl B IpHpOnE»,
«OcHoBHbIe Onombl cymmy, «Knumarudeckue nosica 3emnny, « TyHapa», «Talira», « CMemaHHbIH
necy, «IlupoxonucteeHHbIi gecy, «Ctenby, «CaBanHay, «IlycTeinsy, « Tponudeckuii gecy .

ObopynoBanue: repOapun pacTeHUIA pa3HbIX OMOMOB, KOJUTEKIHH KUBOTHBIX.

Tema 11. UesioBek M OKpy:Kaomas cpeaa

DKOJIOTHYECKUe KPU3HUChI M UX NMPHUYUHBI. Bo3nelicTBre uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3AYyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsisHEHHE BOAHOM cpenbl. OXpaHa BOIHBIX PECypPCOB.
Paspymenne noussl. OxpaHa MOUBEHHBIX pecypcoB. M3MeHeHue kiaumara.

AHTpPOIIOreHHOE BO3/€MCTBUE HAa PACTUTENbHBIN U KUBOTHbIN MHUp. OXpaHa pacTUTENBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE NMPUHLMIBI OXpaHbl npuponabl. KpacHeie kaurun. Ocodo oxpaHsemble
npupozansie Teppuropun (OOIIT). borannueckne caapl U 300JI0THIECKHE TTAPKU.

OcCHOBHBIE TPUHLUIIBI YCTOHYMBOIO pPa3BUTUS UeJOBEeUeCTBA M MpUpoabl. PannoHanbHOE
NPUPOAOIONB30BAHNE M COXpPaHEHHWe OHOJOrHmueckoro  pasHooOpasms  3emnn.  OOmue
3aKOHOMEPHOCTH TJIOOAJBbHBIX HKOJIOTHYECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HCa H
€ro BEpOSITHBIE MTOCIEACTBHS.

Pa3BuTne METOIOB MOHHTOPHMHIA Pa3BUTHUs ONACHBIX TEXHOTCHHBIX mpoueccos. Cucmemnvie
uccneoo6anus  nepexooa K - pecypcocbepeeaiowgeii U KOHKYPEHMOCHOCOOHOW — SHep2emuxe.
buonocuueckoe pasnoobpasue u o6uopecypcel. Hayuonansnvie ungopmayuonnvie cucmembsi,
obecneuusaroujue OOCHYn K UHPOpMAayuu O COCMOAHUIO OMOENbHBIX U006 U IKocUcmeM. (JCHOGbI
IKOpeadUIUMAayUY  dKOCUCmemM U cnocobos 060pvdsl ¢  OGuonospedcoerusmu. Pexoncmpykyus
MOPCKUX U HAZEMHBIX IKOCUCTIEM.

A eMoHCcTpaLuu

Tabmuubl n cxemsl: «3arps3HeHue atMocheps, «3arps3HeHue ruapocheps, «3arps3HeHne
nouBbly, «llapaukoBbii 3¢dexT», «Ocobo oxpaHsemble NPUPOAHBIE TeppUTOPUN», «Moxenu
YIPaBIsIEMOI0 MUPAY.

Obopynosanue: Gororpadpuu OXpaHseMbIX paCTeHHUN 1 JKUBOTHBIX KpacHol kHuru Poccuiickoit
®enepaunn, KpacHol KHUTH pernuoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 11O BUOJIOT U
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3ybTaTaM OCBOSHUSI OOYUYAIOIUMUCS TPOTPaMm
cpeaHero o01mero o0pa3oBaHus: JTUYHOCTHBIE, METATIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX pPE3yJbTATOB OCBOCHHUS MPOrpaMMbl 1O OWOJIOTHH BbIIEICHBI
CIEYIOIINEe COCTABJISIFOIINE. OCO3HAHME OOyHYAIOIUMUCS POCCUICKON IPpaKMaHCKOW WASHTUYHOCTU
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTU U CAMOOIIPENENeHUIO, Haluyue MOMUsayuu K
o0y4eHHI0 OWOJIOTHH, YeeHanpasientoe paseumie BHYTPEHHUX YOSXKISHUN JTMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH W MCTOPUYECKUX TPAIULIMNA Pa3BUTHsI OUOJOTMYECKOTO 3HAHUSA, OMOGHOCHb
u chocobnocms 00y4arOLINXCsl PYKOBOZICTBOBATHCS B CBOEH EATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMHM, TPUCYIIMMU CHCTEME OHMOJOTHYECKOro OOpa3oBaHUs, HAiuyue NpAGOCOIHANUSL
SKOJIOTUYECKOH KYJIBTYPbI, CHOCOOHOCHU CIMABUNb LT U CTPOUTH KU3HEHHBIE ITJIAHBL.

JIMYHOCTHBIE PE3YJBTATBI OCBOEHHUS MPOrPaMMbl MO OHOJOTHHM JOCTUTAIOTCS B EIUHCTBE
yueOHOH W BOCHIHTATENbHONW MAEATENBHOCTH B COOTBETCTBHHM C TPAAMLHMOHHBIMH POCCHHCKHIMHU
COLIMOKYJIETYPHBIMH, HCTOPUYECKUMM M JIyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMH, NPUHATHIMU B
o0IecTBe NpaBUJIaMH M HOPMaMHU TOBEICHHUS M CIIOCOOCTBYIOT MpoOLieccaM CaMOIO3HAHMS,
CaMOBOCIIUTaHUS] U CaMOPa3BUTHUS, Pa3BUTHUs BHYTPEHHEHM MO3ULMHU JMYHOCTH, MAaTPUOTHU3MA U
yBaXXEHUs] K 3aKOHy W IPaBONOPSAAKY, YEJOBEKYy TpyJda U CTaplieMy IIOKOJEHHIO, B3aUMHOTO
yYBa)KEHUsI, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUIO M TPATULMAM MHOTOHAIIMOHAJIBHOTO
Hapoaa Poccuiickoi @enepanun, OpuUpoae U OKPYyKaIOIIEH cpene.

JIMYHOCTHBIE pPE3yNbTAaThl OCBOEHUS y4deOHOro mnpeamera «buojorus» HOKHBI OTpa)kaThb
TOTOBHOCTb U CIHOCOOHOCTh OOYYaroIMXCsl PYKOBOACTBOBATHCA C(HOPMUPOBAHHOH BHYTPEHHEH
MO3ULMEH JTMYHOCTH, CUCTEMOH LEHHOCTHBIX OPHEHTALMM, MO3UTHBHBIX BHYTPEHHUX YOEKICHMI,
COOTBETCTBYIOLIUX TPATULHMOHHBIM LIEHHOCTSIM POCCUICKOro O0IIeCcTBa, PACUIMPEHHE KU3HEHHOTO
OMbITa U ONbITA JEATEIbHOCTH B IPOLIECCE pealn3allii OCHOBHBIX HaIlpaBJjeHUI BOCHUTATEIbHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaaaHCcKOro BOCUTAHUS:

c(pOPMHPOBAHHOCTb TPAXKIAHCKON MO3MIMU O0YYaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOro O0IIeCcTBa,

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAKEHHUE 3aKOHA U IPABOIIOPSIKA,

TOTOBHOCTb K COBMECTHOH TBOPYECKOH NEATENbHOCTH MPH CO3MaHUM Y4eOHBIX IPOEKTOB,
peieHny y4eOHbIX 1 MO3HABATENbHBIX 33144, BHITIOJTHEHUH OHOJIOTHYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTh OMPEAETSITh COOCTBEHHYIO MO3HMLMUIO 1O OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOMN
JKU3HU U OOBSICHSITD €€;

YMEHHE YUUTBIBATH B CBOUX JIEHCTBHSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO B3aMMOIEHCTBHS
Jroziel ¢ pa3HBIMHU YOEKACHUSIMY, KyJIbTYPHBIMHU [IEHHOCTSIMH M COLIMAJIbHBIM MOJIOKEHHEM,;

TOTOBHOCTb K COTPYJHHYECTBY B TIPOLIECCE COBMECTHOTO  BBINMOJIHEHHUS Yy4eOHBIX,
MO3HABATENbHBIX U UCCIIE0BATENbCKUX 3a7a4, YBAXKUTENBHOIO OTHOLIEHUS] K MHEHHUIO OINIIOHEHTOB
npu 00CYKIEHUH CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO CONEPIKaHMS,

rOTOBHOCTb K 'YMaHUTApHOHN U BOJIOHTEPCKON A€ TENbHOCTH,

2) NATPHOTHYECKOI0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTb POCCHUICKON TPakNAaHCKOH WACHTHYHOCTH, MATPUOTHU3MA, YBAKEHHS K
CBOEMYy Hapoay, 4YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHOM, ropocTu 3a CBOM Kpai, ¢cBoro Poauny,
CBOM sI3BbIK U KyJIbTYPY, IPOLLJIOE U HACTOsLIee MHOIOHALMOHAIbHOTO Hapoaa Poccuy;
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LIEHHOCTHOE OTHOLICHHE K MPUPOAHOMY HACIEOUI0 U NaMSATHUKAM MPUPOABI, JOCTHXKEHUSIM
Poccuu B Hayke, HCKYCCTBe, CIIOPTE, TEXHOJIOTHUSX, TPYAE,

CIOCOOHOCTh OIIGHWBATh BKJIAJl POCCHICKHX Y4YEHBIX B CTAHOBJICHHE W Pa3BUTHE OHOJIOTHH,
NIOHUMAaHHs 3HaYeHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB MTPUPOIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO
o01ecTna;

uneliHas yOekIEHHOCTh, TOTOBHOCTD K CIYXKEHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HaHHUE AYXOBHBIX LICHHOCTEN POCCUICKOrO HApoOa,

cpOpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO MOBEICHMS,

CHOCOOHOCTh OIICHHMBATh CUTYALMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSCh Ha
MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH,

OCO3HAHHE JIMYHOTO BKJIJa B IOCTPOECHUE YCTOHUNBOrO OyAyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJIMTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO
MIPUHATUS LEHHOCTEH CEMENHHON )KU3HU B COOTBETCTBUU C TPaAULUAMU Haponos Poccuy,

4) 3¢TeTHYeCKOr0 BOCIUTAHHS:

JCTETHYECKOE OTHOLIEHHE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIECTBEHHBIX OTHOLICHHH;

MOHMMaHN€e SYMOLIMOHAIBHOIO BO3AEHCTBHSI )KUBOI NPUPOABI U €€ LIEeHHOCTH,

rOTOBHOCTh K CAaMOBBIPAKEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHHUE IMPOSIBIATH KauecTBa
TBOPUYECKOH JTMYHOCTH,

5) ¢usuyeckoro BocnutaHusi, GOopMHPOBAHUA KYJIbTYPHI 3A0POBbSi H 3MOLMOHAJIBLHOIO
onaromosy4usi:

MOHMMAaHWe W pean3anusi 3J0pOBOro W 0Oe30macHOro oOpasa »KU3HU (30POBOE MHTAHUE,
COONIOICHNE TUTMEHHYECKUX TNPaBHJI M HOPM, COAJaHCHPOBAHHBIA PEKUM 3aHSATHH M OTOBIXA,
peryisipHast pu3NUeCcKas aKTUBHOCTD), OEpeKHOTO, OTBETCTBEHHOI'O M KOMITETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PH3UUECKOMY M IICUXUYECKOMY 37JOPOBBIO;

MOHMMAaHHE LIEHHOCTU NPABHJI WHAWBUAYAIBHOTO U KOJJIEKTHBHOTO O€301acHOro NMOBEACHUS B
CUTyaLUsX, YyTPOKAKOLIUX 3I0POBBIO U XKU3HU JIIOJIEH;

OCO3HAHHME TOCJIEACTBUH M HENPHUSITHA BPEAHBIX TNPUBbMEK (YIOTpeOJeHHs aJKOrous,
HAPKOTHKOB, KYPEHHS);

6) TPyAOBOr0o BOCIUTAHUSI:

TOTOBHOCTD K TPYAY, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYAOI0OHE;

FOTOBHOCTh K AaKTHBHON J€ATEIbHOCTU TEXHOJOTWYEeCKOW U COLMAJIbHOM HaNpaBlIEHHOCTH,
CHOCOOHOCTh MHUIIUMPOBATD, INIAHUPOBATH M CAMOCTOSATENBHO BBINOJIHSTD TAKYIO AEATEIbHOCTD;

UHTEpPEC K pPa3Iu4HbIM cdepaM TpoPecCHOHANBHON OEesTeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIH BbIOOp Oyaymeit npodeccuu u peaar30BbIBaTh COOCTBEHHbIEC YKU3HEHHBIE T1JIaHBI,

TOTOBHOCTD U CITOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPA30BaHUIO HA MPOTSKEHUH BCEH JKU3HU,

7) 3K0JIOrHYeCKOro BOCIIUTAHUS:

SKOJIOTMYECKH 1IeJIeCO00pa3sHOe OTHOIIEHHE K NPUPOAE KAaK HCTOYHHMKY JKH3HH Ha 3emie,
OCHOBE €€ CYII€CTBOBAaHMUS,

MOBBIIIEHUE YPOBHA 3KOJIOTHUECKOW KYJbTYpBl: TNPUOOPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYNKOB 1 OLEHKU UX BO3MOXKHBIX MOCJEACTBUH JIJIs1 OKPY KaroLel Cpespl;

OCO3HAHHE TIO0ANBHOTO XapakTepa SKOJOrHYeCKUX NpodeM U MyTeH UX peLIeHHs;

CHOCOOHOCTh MCHOJIB30BATh MPHOOpETaeMble NMPHU M3YYSHHH OHOJIOTHM 3HAHWUSA M YMEHHS NPHU
pemeHny MpobsieM, CBSA3aHHBIX C PAlMOHAJIBHBIM MPUPOAOIOIb30BAHMEM (COOIIOACHHE MPaBUII
MOBEJIeHUsl B MIPUPOJe, HAPABIEHHBIX Ha COXPaHEHHE PaBHOBECHs B SKOCHUCTEMAxX, OXPaHy BUJOB,
sKocucTem, buochepnr);
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AKTUBHOE HEMPUATHE ACUCTBUM, NPUHOCSILINX Bped OKPY’KAKOIIEH MPUPOAHOHN cpene, yMeHHue
MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHUYECKHE IMOCIENCTBUS MPENNPUHUMAEMbIX ACHCTBUN U
NPEOTBPALIATh UX;

HAJIMYME PAa3BUTOTO SKOJOTMYECKOTO  MBIIIJICHUS, SKOJOTHYECKOW KyJBTYPBI, OIbITA
OEATEIbHOCTH  SKOJIOTMUYECKOH  HANpaBIEHHOCTH, YMEHHUS  PYKOBOACTBOBATbCI HMMH B
NO3HABATENIbHOW, KOMMYHUKATUBHOW M COLMAJIbHONW MPAKTHKE, TOTOBHOCTH K YYacTHUI B
NPAKTUYECKOHN NesITeTbHOCTH HKOJIOTHYECKOI HANPaBISCHHOCTH,

8) HeHHOCTH HAYYHOT'0 MO3HAHHA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HaykKu ¥ OOIIECTBEHHOH MNPAKTHKH, OCHOBAHHOTO HA JHAJIOTe KYyJBTYp, CIOCOOCTBYOIIETO
OCO3HAHMIO CBOETO MECTA B TIOJHKYJIBTYPHOM MHDE;

COBEPIIEHCTBOBAHUE SI3bIKOBOH M YHUTATENBCKOW KYJIBTYphl KaK CPEACTBA B3aUMOAEHCTBUS
MEKIY JIFObMH U MTO3HAHUS MHPA,

NOHMMaHue creunupuky OWONOTMM KaK HAyKH, OCO3HaHMs €€ poiaun B (POPMHPOBAHUU
PaLMOHAIPHOTO HAYYHOTO MBIIIICHNS, CO3AAHUH LENOCTHOTO IPEACTaBICHUs] 00 OKPYXKaroLeM
MHpEe KaK O €MHCTBE MPUPOJIBL, YeJIOBEKA U OOIIECTBA, B IO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U
pewmeHny npodieM COXpaHEHHsI TPUPOJHOTO PABHOBECHS,

yOeXXNEHHOCTh B 3HAYMMOCTH OMOJIOTHH 1JIs COBPEMEHHOH IMBHIIM3ALNH: 00eCTieueHUs] HOBOTO
YPOBHsSI Pa3BUTHSl MEOULMHBI, CO3JaHHE MEPCHNEKTHUBHBIX OHOTEXHOJIOTHH, CHMOCOOHBIX peraTh
pecypcHble mpoONeMbl pPa3BUTHS UEJIOBEYECTBA, IIOMCKAa TMyTed BbIXO#Aa M3 MIOOATBHBIX
JKOJIOTUYECKUX MpobyieM M obecreueHus! mepexona K YCTOWYMBOMY Pa3BHTHIO, PALIMOHAIBHOMY
UCTIOJNIB30BAHUIO MPUPOIHBIX PECYPCOB M (HOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTb B IIOJyYE€HUH OMOJIOTMYECKUX 3HAHUH B IIEJSX IOBBILICHHS OOIei
KYJbTYPBl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, KaK COCTaBHOH dYacTH (PyHKIHOHAIBHON
IPaMOTHOCTH 00yHaromuxcsi, GOpMUPYEMOH MPU U3YIEHUN OUOJIOTHH;

NOHMMAaHUE CYIMHOCTH METOJOB TO3HAHUS, HCIOJBb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HWCHOJB30BaTh IOJyYaeMble 3HAHWS I aHajin3a W OOBACHEHHs SIBICHHUN
OKpPY’KAaloIIero MHpa W TNPOHCXOMSIIUX B HEM H3MEHEHMH, yMEHHe [1elaTb OOOCHOBaHHBIE
3aKJIFOUEHHSI HA OCHOBE HAayYHBIX (PAaKTOB M MMEIOLIMXCS TAHHBIX C LEJIbI0 TOJTYYEHUsT JOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTB CAMOCTOSITENBHO HCIIONB30BaTh OMONIOrHYECKHEe 3HAHUS IJIsT PELIeHus] mpoOjeM B
peabHBIX KU3HEHHBIX CUTYALIUsX;

OCO3HaHME LEHHOCTH HAyYHOH [EATENIbHOCTH, TOTOBHOCTb OCYLIECTBIISATH NPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO eSITeIbHOCTh MHANBUAYAIBHO H B TPYIIIIE,

TOTOBHOCTb U CHIOCOOHOCTD K HENMPEPBIBHOMY O0pa30BaHHIO  CaMOOOPA30BAHUIO, K AKTUBHOMY
MOJIYY€HHIO HOBBIX 3HAHHH 1O OMOJOTHU B COOTBETCTBHH C JKU3HEHHBIMHU IMTOTPEOHOCTAMHU.

METANPEJMETHBIE PE3YJ/IbTATHI

MeranpenMeTHble pe3yJbTaTbl OCBOEHHsI y4yeOHOro mnpenmera «bHONOTHS» BKIOYAOT:
3HaYuUMble 1 (OPMHPOBAHMUS  MHPOBO33PEHUsT ~ OOYHAIOIIMXCS — MEKAMCLUUIUIMHAPHBIC
(MexnpenMeTHbIe) OOIeHayYHbIE MOHITHS, OTPAKAIOIINE LEJIOCTHOCTh HAYYHOH KapTHUHBI MUpPA U
cneun(rKy METOIOB MO3HAHUS, MCIIONB3YeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, HHEPIHs,
SIBJICHHE, TPOLIECC, CUCTEMA, HAyYHbIH (PaKT, MPUHLMI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS],
UCCIIEIOBAaHNE, HAONIOJEHNe, HM3MEPEHHEe, SKCIIEPUMEHT W Jpyrue), yHHUBEPCAJIbHBIE yueOHbIE
NENCTBUSA (o3HaBaTENbHBIE, KOMMYHUKATUBHBIE, PETryJSITHBHBIE), obecrieunBarom e
dopmupoBanne (HYHKIHMOHAJIBHOW TPAMOTHOCTH M COLMAIBHOH KOMIETEHIMH OO0y4aroLIixcCs,

25



CHOCOOHOCTh 00YUAIOIINXCST UCMIOB30BaTh OCBOSHHBIE MEKINCLUIUTMHAPHBIE, MEPOBO33PEHUECKHE
3HAHUS M YHUBEPCAJIbHbIC YUeOHbIE NEHCTBHS B TO3HABATENBHON U COLIMABHON MPAKTHKE.

B pesysabrarte u3yueHus OMOJIOTHUH Ha YPOBHE CPEAHEro o0Iero oopasoBaHus y 00ydaromerocs
OynyT cOpMHPOBaHbI MO3HABATENbHBIC YHUBEPCAIbHbIE Y4eOHBIE NEHCTBHS, KOMMYHHUKATHBHBIE
yYHHBEpCAJIbHbIE y4eOHbIe NEHCTBHA, PpEryJNATUBHBIE YHHUBEPCAJbHbIE Y4eOHBIE JEHCTBU,
COBMECTHAs IeSATEIbHOCTb.

MertanpenMeTHble pe3ybTaThl OCBOSHHSI MIPOTPaMMBI CpeHero odmero o0pa3oBaHUs JOJIKHBI
OTPa’KaTh:

OBnaseHne yHHBEpPCAIBHBIMH YU4eOHBIMH MO3HABATEIbHBIMH A€ CTBHSIMH:

1) 6a3oBbIe JIOTHYECKHE AeHCTBUA:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M AKTyalH3UpOBaTh mpodieMy, paccMaTrpuBaTh €€
BCECTOPOHHE;

UCIIONB30BaTh NPU OCBOSHHHM 3HAHUI MPHEMBI JIOTMYECKOrO MBIIIICHNs (aHAJIHM3a, CHHTE3a,
cpaBHEeHMsI, Kiaccuukamu, 0000IIEeHNs ), paCKPbIBATh CMBICJI OHOJIOTMYECKUX MOHITUH (BBIAENSATD
UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATD CBSI3U C APYTUMH IOHITHAMH ),

OTIPENEeNATh LEIH ASSITEIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUH UX JOCTHIKEHHUS, COOTHOCHTD
PE3YJIBTATHI AEATEIBHOCTH C TOCTABJICHHBIMH LEJSIMU,

UCTIOJIB30BaTh ONOIOTHYECKUE TTOHITHS AJIs1 OObSCHEHUs (DAKTOB U SIBJICHUN *KUBOH MPUPOLIBL;

CTPOHUTDH JIOTUYECKHE PACCYXKNEHUS (MHAYKTUBHBIC, NEAyKTHUBHBIE, 1O AHAJOTHUHU), BBIABIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS] B PAacCMATPUBAEMBIX SIBJICHUSX, (POPMyIHPOBATH BBIBOABI H
3aKITFOYEHUS,

NPUMEHSTh CXEMHO-MOJEIbHBIE CPEACTBA [JIsI TPENCTABICHUS CYLIECTBEHHBIX CBSI3eH U
OTHOIIEHWH B HM3y4aeMbIX OMOJIOTMYEeCKMX OOBEKTaX, a TakXKe NPOTHUBOPEUMH pPa3HOro popa,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAI[HOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IJIAH PEIIEHHs] MPOOJEMbl C YUETOM aHAJIHM3a MMEIOLINXCS MAaTePHAIbHBIX H
HEMaTEePUATbHBIX PECYPCOB,;

BHOCUTb KOPPEKTHUBBI B JIE€ATENBbHOCTb, OLEHHBATH COOTBETCTBHE pPE3YJIBTATOB LEJSIM,
OLICHUBATh PUCKH MOCIEICTBUI NEeSITeTbHOCTH;

KOOPAWHUPOBATh U  BBIIOJHATH pPadOTy B  YCIOBHUSX PEAITBHOTO, BUPTYyaJbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBHUS,

pa3BUBATh KPEATHBHOE MBILUICHUE PU PEIIEHIH KU3HEHHBIX POOJIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE IeHCTBUS:

BJAETh HAaBBIKAMU Y4eOHO-HUCCIENOBATEIbCKOW M MPOEKTHOH JEeSTeNbHOCTH, HaBBIKAMHU
pasperieHust mpoOieM, CIOCOOHOCTBIO M TOTOBHOCTBEO K CAMOCTOSTEIBHOMY IIOHMCKY METOMIOB
peLIeHNsT MPAKTUYECKHX 3a/1a4, MPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHUS,

UCTIONB30BaTh PA3JIMYHbIE BHIbI JESITEIBPHOCTH IO IIOJYYEHHIO HOBOTO 3HAHMA, €ro
UHTEPIPETALNH, NpeoOpPa3OBaHUI0 U TNMPUMEHEHHIO B y4YeOHBIX CHTyalMsAX, B TOM YHCIE NpPU
CO3MIaHNH Y4eOHBIX U COLMAJIbHBIX POEKTOB,;

dbopMHupOBaTh HAYYHBIH THI MBIIIJICHNUS, BIANeTh HAyYHOW TEPMHHOJIOTHEH, KIIOYEBBIMHU
MOHSATHSIMH U METOIAMH,

CTaBUTh u (OPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B OOpPa30BATENBLHOW MAESTENIbHOCTH U
JKM3HEHHBIX CUTYALIUX;

BBIABJISATH IPHYNUHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a7a4y, BBIABUTaTh THIIOTE3Y €&
pelLIeHns], HaXOIUTh apTyMEHTHI JJIsl TOKA3aTeNbCTBA CBOMX YTBEP)KACHUH, 3a1aBaTh MapaMeTpsl U
KPUTEPHH PEIIEHUS,

aHAJIM3UPOBATh IOJyYEHHBIE B XOJ€ PEIIEHUS 3a1a4ll Pe3yJIbTaThl, KPUTUIECKH OIIEHUBATH MX
JIOCTOBEPHOCTb, POTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CHTYalHsIM, OLEHHBATb MPUOOPETEHHBIN OIBIT;
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OCYIIECTBJIATh IIEJICHANPABIEHHBIH TIOUCK TNEPEeHOCa CPEeACTB W CIIOCOOOB IEWCTBUS B
poeCCUOHATTBHYIO CPeny;

yMETb MEPEHOCUTD 3HAHUS B TIO3HABATENIbHYIO U IPAKTUYECKYIO 00JIACTH JKU3HEAESTEIbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTaTh HOBbIC U/IE€H, MpeNjiaraTb OPUTHHAIbHBIC TIOAXOMbI U PEIICHUs, CTABUTh MPOOIEMBI
U 3a/1a4H, TOMyCKAIOIIHNE AIbTePHATHBHBIE PEIIEHIS.

3) padora ¢ nundopmaumeii:

OPUEHTHPOBATHCS B PA3JIMUHBIX HCTOUHUKAX MH(POpMaHH (TeKcTe yueOHOro mocoOusi, Hay4HO-
MOMYJISIPHON  JIUTEpaType, OHONOrMYECKHX CIIOBAPSIX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax
IaHHBbIX, B MIHTEpHETE), aHATM3UPOBaTh UH(GOPMALMIO PA3IUUHBIX BUIOB U (HOPM MPEIACTABICHHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTb U HEITPOTHBOPEUUBOCTD;

dbopMyIHpOBaTh 3ampoChl M MPUMEHSTH pPa3JIMYHbIE METOABI TNPH TMOHCKe U OTOOpe
Ouonorndeckoii nupopMay, HeOOXOTUMON ISl BBITIOJHEHUS YU€OHBIX 3a1a4;

npuoOpeTaTb OMBIT  UCIOJNB30BAaHUS  MH(OPMALIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHIA,
COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOJb30BAHMS PA3JIMUHBIX IIOUCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMANBHYKO  (GOpMy  MpPEACTaBICHHS  OHOJOrMYECKOM
uHpopMaLuu (CXxeMbl, TpaQuKH, AUArPaMMbl, TAOIHULIBL, PUCYHKH U IPYTOE);

UCTIONB30BAaTh HAYYHBIM SI3BIK B KAdecTBE CpeacTtsa mpu padore ¢ OHOJIOrHyeckoi
uHpOpMaLell: NMPUMEHITh XUMHUYECKHe, (U3NYECKHe M MaTeMaTUYeCKHe 3HAKH W CHUMBOJIBL,
dopmynbl, aOOpeBHATypy, HOMEHKJATypy, HCIOJNB30BaTh M  MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJIAHOCTH,

BJIA[I€Th HABbIKAMH PACIIO3HABAHMS U 3aIMUTHI HHPOpMAaLNHU, HHPOPMAIIMOHHOH 0e30macHOCTH
JMYHOCTH.

OBnaneHne yHHBEpPCANBHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMH:

1) obmenue:

OCYIIECTBJIATh KOMMYHHUKALIMN BO BCEX cdepax KM3HH, aKTUBHO Y4aCTBOBATb B AHMAJIOTE HIIU
IMICKYCCHH TIO CYINECTBY OOCY)kKIaeMol TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CY KIACHUS
OTHOCHUTENIbHO BBINIOJHEHUSI MpejlaraéMoil 3aJadd, yYUTHIBATD WHTEPECHl W COIJIACOBAHHOCTH
MO3ULUH IPYTUX YYACTHUKOB AUAJIOTa UIIH JUCKYCCHH);

pacrio3HaBaTh HeepOaJbHBIE CPEACTBA OOIIEHHsS], MOHMMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHHMsST KOH(MJIMKTHBIX CHUTYaLUH, YMETb CMsr4aTb KOH(MJIUKTBI U BECTH
NIEPErOBOPHI,

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOINEHHUS M B3aMMOJAEHCTBHSI, TOHUMATh HAMEPEHUS IPYTHX
JFONieH, TPOSBIATH YBAKUTENbHOE OTHOLIEHHE K COOECemHHKY W B KOPPEeKTHOH Qopme
(bopMyIHPOBATH CBOU BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX CPENICTB.

2) coBMeCTHAasI 1eSITeJIbHOCTb:

NOHMMATh M UCIOJNb30BaTh MPEUMYLIECTBA KOMAaHAHOH W WHAMBHIAYaJIbHOH paldOThI mpu
pemieHnH OMOJNIOTUYECKON MpoOsieMbl, OOOCHOBBIBATH HEOOXOAMMOCTb NPUMEHEHHS TPYIIOBBIX
¢dbopM B3aUMOAEHCTBUS MPH pelueHn: yueOHOH 3anauy;

BBIOMPATh TEMATHKy W METOAbl COBMECTHBIX JEHCTBHH C y4€TOM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KIOT0 WIEHA KOJUIEKTHBA,

NPUHUAMATD LIEJIH COBMECTHON AEATEIbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH NEHCTBHS TI0
€€ NOCTHXKCHHUIO. COCTABJIATh IUIAH ACHCTBUMN, PaCHpenesaTh POJU ¢ YYETOM MHEHHHM YYaCTHUKOB,
00CyK/IaTh pe3yJIbTaThl COBMECTHOH padOThI;

OLICHUBATh Ka4eCTBO CBOErO BKJIAZAa M KKAOIO yYaCTHMKAa KOMAaHAbl B OOIIMH pe3yjbTar IO
pa3pabOTaHHBIM KPUTEPHUSIM,
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IpeajaraTb HOBbIE IPOEKTHl, OLIEHWBATh HJAE€U C MO3ULHUM HOBHU3HBL, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE MOBEAEHUE B PA3JIMYHBIX CUTYyaLUsAX, MPOSBIATH
TBOPUYECTBO M BOOOpaskeHUe, ObITh HHULIUATUBHBIM.

OBnageHnne yHHBepCANBHBIMH PeryJsiTUBHBIMHU AefiCTBHSIMMH:

1) camoopranuzanusi:

UCTIOJIB30BaTh OMOJIOrMYE€CKHUE 3HAHUS JJIS1 BBISIBJIICHUS IPOOJIEM M UX PEIICHUS B )KU3HEHHBIX U
yueOHBIX CUTyalHsAX,

BbIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWN IIENIEBbIE U CMBICJIOBBIE YCTAHOBKH B CBOHX
OEHCTBUSX W NOCTYIKAaxX MO OTHOLIEHUIO K JKMBOM MNPUPONE, CBOEMY 3IOPOBBIO U 30POBBIO
OKPY>KaIOIHKX;

CaMOCTOSITENIbHO OCYIIECTBJIISITh MO3HABATEIbHYIO JAESTEIBHOCTD, BBISIBIIATDH MPOOJIEMBI, CTABUTh
u (QopmynupoBaTh COOCTBEHHBIE 3amadll B O0pa30OBATEIBHON IEATENPHOCTH M KU3HEHHBIX
CUTyaLHUsIX,

CaMOCTOSITENIbHO COCTABJIATh IUIAH peIleHHs] MpoOsieMbl C YyYETOM HMMEIOLIUXCS PECypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH H MPENNOYTEHUH,

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM,;

PaCLINPATH pAaMKH y4eOHOTO IPpeAMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUN;

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (YOPMHUPOBAHHMIO U MPOSIBICHUIO IIUPOKOW 3PYAHLMHM B Pa3HBIX OOJACTAX
3HAHWH, MOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

7aBaTb OLIGHKY HOBBIM CHUTyalLUsIM, BHOCUTb KOPPEKTHUBbI B J€ATEIbHOCTb, OLIEHHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM,

BJIAJIETh HABBIKAMU ITO3HABATEIBHOH peQIeKCHH KaK OCO3HAHHUs COBEPINAEMBbIX AECHCTBUH U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHWH, MCIIONB30BATh MPUEMbI pe(IeKCUN s
OLIEHKU CHTYalllH, BIOOPa BEPHOTO PEIIEHUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHHUMATD PELISHMs 10 X CHUXKEHHUIO,

MIPUHUMATh MOTHBbBI U apIYMEHTHI PYTUX NIPU aHAIU3€E PE3YJIbTaTOB AeATEIbHOCTH,;

3) npuHsATHE ce0s1 U APYTUX:

NPUHUMATD ceOsl, TOHUMast CBOM HEIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHBbBI U apIYMEHTHI PYTUX NIPU aHAIU3€E PE3YJIbTaTOB AeATEIbHOCTH,;

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OMINOKH,

pa3BUBaTh CIOCOOHOCTb MOHUMATh MUP C TIO3ULIUH JPYTOro YeJIOBEKa.

HNPEJIMETHBIE PE3YJbTATBI

[IpenveTHBIE pe3ysNbTaThl OCBOSHHMs COmep)kaHus ydeOHoro mnpenmera «buomorus» Ha
yrayOJéHHOM YpPOBHE OPHEHTUPOBAaHBI Ha obecrneueHue mpoUIbHOrO OO0yueHHUs OO0y4aroIuXcst
Oounonornu. OHM BKIIOYAIOT: cnenuduyeckne 1i1si OMONIOTUN HAyYHbIE 3HAHHS, YMEHHS H CIIOCOOBI
OEWCTBUH TO OCBOEHUIO, MHTEPIPETALMH W NpPeoOpa3OBaHUIO 3HAHUM, BHIbI IEATEIBHOCTH IO
MOJIyYeHHUI0 HOBBIX 3HAHMH W WX NPUMEHEHUIO B Pa3JINYHBIX y4EOHBIX, & TAKXKE B PEATbHBIX
JKMU3HEHHBIX CUTyalusix. IIpeaMeTHblie pe3ynbTaThl IPEACTABICHBI 10 FOaM U3yUeHHs.

[IpenmetHble pe3ysbTaThl OCBOCHUs ydeOHOro mpenmera «buomorus» B 10 Kidacce NOIKHBI
OTpa’KaTh:

c(OpMHPOBAHHOCTb 3HAHUI O MECTE M POJH OHOJIOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B IMO3HAHUH 3aKOHOB NMPUPOABI U PELICHUU
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npobieM palMOHAIBHOTO MPHPOJONONB30BAHMS, O BKJIAIE POCCUHCKUX U 3apYOE€KHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH;

BJIAJICHHE CHUCTEMOW OHMOJOrM4YeCKHX 3HAHHH, KOTOpas BKJFOYAET: OCHOBOIOJAraroIne
Ouonornyecknue TEPMHHBI M TOHATHS (KU3Hb, KJIETKA, OPraHu3M, MeTa0OoJu3M, TOMEOCTas3,
CaMOpETyJISIINsA, CaMOBOCIIPOM3BEIACHHUE, HACIEACTBEHHOCTb, HU3MEHUHMBOCTb, POCT U pa3BUTHE),
ouosorudeckue Teopun (kinerouHas teopusi T. [lIsanna, M. Illneiinena, P. Bupxosa, XxpoMocOMHast
Teopusi HacnencreeHHocTH T. Moprana), yaennst (H. Y. BapunoBa — 0 meHTpax MHOroodpasus u
MPOMCXOXKICHUST KYJIBTYPHBIX PACTEHUH), 3aKOHBI (€AMHOOOpPa3Usi OTOMKOB IEPBOTO MOKOJIECHUS,
pacIIeTIeHHs, YUCTOTHI FTAMET, HE3aBUCUMOTO HacienoBanus 1. MeHens, roMOJIOrHYeCKHX PSIOB B
HacnencTBeHHOH m3mMenunBocty H. Y. BaBuiosa), mpuHLIMIB! (KOMIIEMEHTAPHOCTH);

BJIAJICHNE OCHOBHBIMH METOJAMH HAyYHOTO TMO3HAHUS, HCIOJB3YEMBIX B OHOJIOTMYECKHX
UCCIIEIOBAHMSX JKUBBIX OOBEKTOB (OMHCaHUe, U3MepeHUe, HaOI0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIIENATh CYILIECTBEHHBbIE NPU3HAKU. BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPHOT,
OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPTaHHU3MOB, B TOM YHCJE OakTepui, rpudOB, pacTeHMI,
JKUBOTHBIX M YEJIOBEKA, CTPOCHHsI OPraHOB M CHCTEM OPTaHOB PACTEHH, JKUBOTHBIX, YEJOBEKA,
NPOILIECCOB JKU3HENEATENIbHOCTH, MPOTEKAOIINX B OPTaHMU3MAax PACTEHMH, KUBOTHBIX U HYEJIOBEKA,
OMONOrN4YecKUX MpOoLeccOB. OOMeHa BewecTB (MeTaboNM3M), NPEBPALICHUsT SHEPTuy, OpOXKEeHHs,
aBTOTPO(HOrO U reTepoTpOPHOro TUMOB MUTAHMA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHA, PA3MHOXKEHMS, WHAMBHIYAJIbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOIEHCTBHSI T€HOB, IeTepOo3Hca, HCKYCCTBEHHOTO 0TO0pa,

YMEHHE YCTaHABIUBATh B3aMMOCBSI3W MEXAYy OPraHOWAAMM KJIETKH W WX (QYHKUUIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (QPYHKUUSIMH, MEXKAYy OpraHaMd M CHCTEMaMH OpPTaHOB Y
pacTeHHH, JKUBOTHBIX U YEJIOBEKA U MX (DYHKIUSIMH, MKy CUCTEMaMHU OPTaHOB U MX (QYHKIIUSIMH,
MEXIy 3TanamMu OOMeHa BEIECTB, STAaMHU KJIETOYHOTrO IHKJIA U )KU3HEHHBIX [[UKJIIOB OPraHH3MOB,
3TanaMy >MOPHOHAIBHOTO PA3BUTHS, TEHOTHIIOM U (PEHOTUIOM, (EHOTUIOM U (pakTOpaMu Cpemsl
oOHUTaHUS,

YMEHHE BBIIBJSATh OTJIUYUTENbHBIE MPHU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE PACTEHUH,
JKHBOTHBIX U UEJIOBEKA,

YMEHHE HCIIONb30BaTh COOTBETCTBYIOIINE AaPTyMEHTHI, OHMOJIOTMYECKYI0 TEPMHUHOJIOTHIO H
CHUMBOJIMKY JUJISl TOKA3aTeJbCTBA POACTBA OPTraHU3MOB PA3HbIX CUCTEMATHYECKHUX TPYTIIL;

YMEHHE pellaTh OHOJOrHMYeCKHe 3a/adM, BbIABISATH MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
UCCIIelyeMbIMH OHMOJIOTHYECKUMHU TPOLIECCAMH U SIBJICHUSIMH, J1€J1aTh BBIBOABI M IPOTHO3BI HA
OCHOBAHUH TOJyYEHHBIX PE3YJIbTATOB,

YMEHHE BBIIOJHATD JJAOOPATOPHBIE U MPAKTUIECKHE pabOThI, COOMOAATh MpaBHiia PU padoTe C
yueOHBIM H JTa0OPaTOPHBIM 000PYIOBAHUEM,

YMEHHE BBIABHTaTh THIIOTE3bI, IPOBEPSATh UX HKCIEPUMEHTAIBHBIMH CPEICTBAMH, (POPMYIIHPYS
LIeJIb NCCIIEIOBAHMNS, aHAJIM3UPOBATDh MOJYYSHHBIE PE3YJIbTATHI U 1EJIaTh BBIBOJIBI,

yMEHHE Yy4YacTBOBaTh B y4eOHO-HCCIENOBATENbCKONH padore 1o OWONOrHH, SKOJOTHU W
MEIUIMHE, MPOBOAUMONW Ha 0a3e UIKOJbHBIX HAy4YHbIX OOIIECTB, W MyOJIMYHO MPENCTaBIAThH
NIOJIyYE€HHBIE PE3YJIbTAThl HA YUEHUYECKUX KOH(PEPEHIHSIX;

YMEHHE OLIEHHBATh STHYECKHE ACIEKThl COBPEMEHHBIX HCCIENOBAHMNA B 00JAaCTH OMOJOTHU H
MeIUIUHBI (KJIOHHPOBAaHUE, UCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HAIMPABICHHOE U3MEHEHHE MeHOMa U
CO3MIaHHE TPAHCTEHHBIX OPTraHU3MOB);

yMEHHE OCYUIECTBJIATh OCO3HAHHBIM BbIOOp Oyayuiell mpodeccHoHaNbHON IesATENbHOCTH B
oOmacTi OMOJOrMM, MEAWLIMHBL, OMOTEXHOJIOTWH, BETEPUHAPUH, CEJIbCKOTO XO3SCTBA, MHIIEBON
NPOMBIIIJIEHHOCTH, YINIyOJATh MMO3HABATEIbHBIN MHTEPEC, HANPABJIEHHBIH Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOLIEH mpodeccun W NpOJOJUKEHHE OHMOJIOTHYEeCKOro OOpa3oBaHMsI B OPraHU3ALMAX
cpeaHero npodecCHoHaIbHOTO U BBICIIETO 00Pa30BaHUS.
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IIpenmetHble pe3ysabTaThl OCBOCHUs ydeOHOro mpenmera «buomorus» B 11 Kidcce MOKHBI
OTPaXKaTh:

c(OpMHPOBAHHOCTb 3HAHUI O MECTE M POJH OHOJOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMHUPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, B IO3HAHUHU 3aKOHOB NIPUPOABI
U PELICHUN SKOJIOTMYECKHX MPOoOJieM 4eJIOBEYECTBa, a TAKXKE B PEIIEHUH BOMPOCOB PALIMOHAIBLHOTO
NPUPOAOIIONB30BaHUs, U B (OPMUPOBAHMU LIEHHOCTHOIO OTHOLIEHHS K MpPHUPOAE, OOIIECTBY,
YeJIOBEKY, O BKJIQJE€ POCCUNCKHX U 3apyOeKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OUOJIOTHH,

YMEHHE BJIAAETh CHCTEMOH OHOJIOTMUECKHUX 3HAHHWH, KOTOpas BKIOYAET OINPENEICHUs WU
NMOHMMAHHE CYIIHOCTH OCHOBONOJAraroIluX OHOJOrMYeCKMX TEPMHHOB M TOHATHH (BHL,
skocuctema, Ouocepa), Ouonorndeckue Teopuu (dBOMONMOHHAs Teopust Y. JlapBuHa,
cHUHTeTHUecKass Teopust sBomouunu), yueHuss (A. H. CesepuoBa — 0 NyTIX H HAaINpaBICHHUAX
spommonny, B .M. BepHaackoro — o 6uocdepe), 3akoHbI (reHeTndeckoro pasHosecus Jxx. Xapau u B.
BaiinGepra, 3apomemmeBoro cxoacrsa K. M. bspa), mpasuna (mmaumyma HO. Jlubuxa,
SKOJIOTUYECKOHN MUPaMUIbI SHEPTUH), TUIoTe3b! (runoresa «vupa PHK» V. I'unbepra);

YMEHHE BJAZETh OCHOBHBIMH METOAAMHM HAYYHOTO IIO3HAHHSA, HCIOJNB3yEeMBIMH B
OMONIOTMYECKUX  HCCIEOBAHUSAX JKUBBIX OOBEKTOB M SKOCHCTEM (ONHCaHHe, W3MEpEeHHE,
HaOJMIOIEHUE, SKCIEPUMEHT), CHocOoOaMH BBISIBIEHUS M OLIGHKU AaHTPOIOTEHHBIX H3MEHEHHH B
NPUPOE;

YMEHHE BBIIENATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTeOLIeHO30B, 3KOCUCTEM U OHochepsl,
CTa0MJIN3HUPYIOLIETO, ABIIKYLIETO M Pa3pbIBAIOIIEr0 €CTECTBEHHOTO OTOOpa, ajuIONaTpHYECKOro U
CHUMITATPUYECKOTO BUIO00PA30BaHUs, BIMSIHHS ABIDKYLIMX CHJI 3BOIOIMY HAa FeHO(MOH MOMYJISILHY,
NPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpeae OOWTaHMs, YEePeAOBaHUS HAIPABICHUN 3BOJIOLHH,
KPYTOBOPOTA BEIECTB M ITOTOKA SHEPTHH B 3KOCUCTEMAX,

YMEHHE YCTaHABJIMBATh B3AMMOCBSI3U MEXIY MpPOLECCAaMH 3BOJIFOLMH, IBUKYIIUMH CHIIAMH
AHTPOIIOTeHe3a, KOMIIOHEHTAMH PA3JIMUHBIX SKOCHCTEM H MTPHUCIIOCOOICHUAMU K HUM OPTaHU3MOB,

YMEHHE BBIIBJISITh OTJIMYUTENbHbIE TMPU3HAKU JKUBBIX CHCTEM, MPHCIOCOOJEHHOCTh BHIOB K
cpene oOutaHusi, abMOTHUECKMX W OHOTUYECKHMX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBs3eH
OpPTaHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B 3KOCUCTEMAaX CBOEH MECTHOCTH,

YMEHHE HCIIONb30BaTh COOTBETCTBYIOIINE AaPTyMEHTHI, OHMOJIOTMYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY JJIs1 JIOKAa3aTeNbCTBA pPOACTBA OPTaHU3MOB pPAa3HBIX CHUCTEMATHUECKHUX TPYIII,
B3aUMOCBSI3M OPTraHU3MOB M Cpenbl OOWTAaHWS, €AMHCTBA YEJOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOrooOpasusi BHIOB M SKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MPHUPOABI U
YeJIOBEYECTBA,

YMEHHE pelaTh OHOJOrHMYeCKHe 3a/ladM, BbIABISATH MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
UCCIIelyeMbIMH OHMOJIOTHYECKUMHU TPOLIECCAMH U SIBJICHUSIMH, [€J1aTh BBIBOABI M IPOTHO3BI HA
OCHOBAHUH TOJyYEHHBIX PE3YJIbTATOB,

YMEHHE BBIMOJHATH JJA0OPATOPHBIE U MPAKTUIECKHE pabOThI, COOMOAATh MpaBHiia IpU padoTe ¢
yueOHBIM H J1a0OPaTOPHBIM 000OPYIOBAHUEM,

YMEHHE BBIABHTaTh THIIOTE3bI, IPOBEPSATh UX HKCIEPUMEHTAIBHBIMH CPENCTBAMH, (POPMYIIHPYS
LIeJIb UCCIIEIOBAHMNS, aHAJM3UPOBATDh MOJYYEHHBIE PE3YJIbTATHI U 1EJIaTh BBIBOJIBI,

YMEHHE Yy4YacTBOBaTb B Yy4eOHO-HCCIENOBATENbCKONH padore mo OWONOrHH, SKOJOTUU W
MEIUIMHE, MPOBOAUMONW Ha 0a3e UIKOJbHBIX HAy4YHbIX OOIIECTB, W MyOJIMYHO MPENCTaBIATH
MOJIyY€HHBIE PE3YJIbTAThl HA YUEHUYECKUX KOH(PEPEHIHSIX;

YMEHHE OLICHWBATh TMIIOTE3bl U TEOPHH O MPOHMCXOXKIECHUH JKU3HH, YEJOBEKA U YEJOBEUECKUX
pac, 0 MpUYHMHAX, OCIEACTBHSIX U CrTocodax MpenoTBpalneHus rodaJbHbIX H3MEHEHUH B Onocdepe;

yMEHHE OCYUIECTBJIATh OCO3HAHHBIM BbIOOp Oyayuiell npodeccHoHaNbHON IeATENbHOCTH B
oOmacTi OMOJIOrHH, SKOJOTHH, MPHPOIOIIONB30BAHMS, MEIULUHBI, OHMOTEXHOJOTHH, TICHXOJOTHH,
BETEPUHAPUH, CEJBCKOTO XO3SHCTBA, MHUINEBOW MPOMBIIIJICHHOCTH, YIAyOJsATh MO3HABATEIbHBIN
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WHTEpEeC, HANpPAaBJIEHHbI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOINEH MPOGECCHr U TPOAOIKEHUE
Ounonornyeckoro OoOpa3oBaHUs B OPTaHU3ALMSIX CpPeaHEero Mpo(eCCHOHAIBHOTO M BBICIIETO
obOpa3oBaHws.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUNIACC
KosauuectBo uacos DJIeKTPOHHbBIE
Ne n/m | HaumeHoBaHHe pa3aesioB H TeM NPOrpaMMbl Beero Konrposbusie | lipakTtuueckue glézg)fooBBa]::_])Ibew
padoTbI padoTbI pecypeb

1 buosorust kak Hayka 1 0 0
2 JKuBbIe CHCTEMBI U UX U3YYECHHE 2 1 0
3 buonorus kneTku 2 0 0.5
4 XuUMHU€eCKasi OpraHu3aLusi KJIeTKU 10 0 1
5 Crpoenne 1 QyHKINH KJIETKH 8 0 2
6 OOmMeH BelecTB U MPEBPALECHIE YHEPTHU B 9 0 1

KJIETKE
7 Hacnencrsennas nadopMaius U peaan3anus e€ B 9 0 05

KJIETKE
8 JKu3HEeHHBIN HUKJ KJIETKU 6 1 1
9 CrtpoeHue u QyHKIIMH OpraHU3MOB 17 0 1.5
10 Pa3sMHOXeHHE U pa3BUTHE OPTaHU3MOB 8 0 1.5
11 I'enernka — Hayka O HaCJI€ACTBEHHOCTH U ) 0 05

M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACAEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 0 1
14 I'eneruka yenoseka 3 0 0.5
15 Cenekiusi OpraHu3MOB 4 0 1
16 broTexXHONIOT s U CHHTETHYEeCKasi OMOJIOTHSI 4 1 1
17 PesepBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 14
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11 KUNIACC

KosauuyectBo uacos DJIeKTPOHHbBIE
Ne n/m | HaumeHoBaHHe pa3aesioB H TeM NPOrpaMMbl Beero Konrposbusie | lipakTtuueckue f)lél;(;)fooBB;::_])Ibele
padoTbI padoTbI pecypebi
1 3apokaeHue U Pa3BUTHE YBOIOLUOHHBIX 4 1 0
MPEICTaBJICHHI B OMOJIOTHU
2 MUKpPO3BOJIKOLNS U €€ PE3YIbTAThI 14 0 2
3 Maxpo3BOJIOLMS U €€ Pe3YJIbTaThl 6 0 0
4 ITpoucxoskaeHne U pa3BUTHE KU3HU Ha 3emiie 15 0 1.5
5 IIpoucxoxkaeHue 4eJI0BEKa — AaHTPONOreHeE3 10 0 1
DKOJIOrHs — HayKa O B3aHMOOTHOIIEHHUSX
6 OpraHu3MOB U HAAOPTaHU3MEHHBIX CUCTEM C 3 0 0.5
OKPY>KaroIlen cpeaou
Opranusmsl u cpena oOUTaHUs 9 0 1.5
8 DKOJIOTHsl BUAOB U MOMYJISILUH 9 0 0.5
Dkosorus coodurecTB. DKOJIOTHIECKHE CHCTEMBI 12 0 0.5
10 buocdepa — rnobaspHast SKOCUCTEMA 6 0 0
11 YenoBek M OKpysKaroLas cpena 6 0 0
12 PesepBHOE Bpemsi 8 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5
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MNOYPOYHOE IINTAHUPOBAHUE

10 KITACC
KosauuecTBo uacos DJIeKTPOHHbBIE
Nen/n | Tema ypoka Beero KoHTpoabHbIe IpakTuyeckue :)Igg)ar;?)fs];eenbﬂble
padoTbI padoTbI pecypeb
1 Buonorust kak KOMIUIEKCHAsI HayKa U KaK 4acTh 1 0 0
COBPEMEHHOT0 00IIeCTBa
2 JKuBble CHCTEMBI U UX CBOHCTBA 1 0 0
3 YpoBHEBas OpraHu3aLys JKUBbIX CUCTEM. BXxonHas 1 1 0
KOHTPOJIbHAsL padoTa.
4 Hcrtopust otkpeiTus 1 u3y4deHus kinetku. Knerounas 1 0 0
TeOpusi
MeToabl MOJNEKYJIAPHON U KJIETOYHOH OHOJIOTHH.
[Ipaxtrueckas padora «M3ydeHne MeTonoB
5 KJIETOYHOM Ouojiorun (xpomarorpadusi, 1 0 0.5
anekTpodopes, auddepeHInaIbHOS
uentpudyruponanue, IT1IP)»
6 XUMUYECKUN COCTaB KJIETKU 1 0 0
7 MuHepalibHbIe BeIECTBA KJISTKH, HX OMOJIOrHYecKast 1 0 0
poJib
OpraHudeckue BeIEeCTBa KIETKU — OeJKH.
8 JlaboparopHas pabora «OOHapyxkeHue OETKOB C 1 0 0.5
MOMOIIBI) KAYECTBEHHBIX PEAKIIHID
9 CaoticTsa, kjaaccudukarys u QyHKIUU OSJTKOB 1 0 0
10 Opranuueckue BeleCTBa KJIETKH — YIJIEBOAbI 1 0 0
11 Oprannueckue BEIeCcTBa KJIESTKH — JINMHJIbI 1 0 0
12 Hyxkneunoseie kucaotsl. JJHK u PHK. 1 0 0.5
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JlaboparopHas padora «Mccnenopanue
HYKJIEMHOBBIX KHUCJIOT, BBIACJIICHHBIX U3 KJIETOK
Pa3JIMYHbIX OPTraHU3MOB»

Crpoenne u pynkuun ATD. pyrue

13 HykaeosuaTpudocharer (HTD) ! 0

14 Cexsennposanue JIHK. Meroasl reHOMUKH, 1 0
TPAHCKPUIITOMUKH, MPOTEOMHUKHU

15 MeTonbl CTPYKTYpHOU OHOJIOTHH 1 0

16 Tunsl knerok. [Ipokapuoruyeckas KieTka 1 0

17 Crtpoenue sykapuorudeckoi kierku. [Ipakruueckas 1 05
pabota «/3ydeHne CBOWCTB KJIETOYHOH MEMOpaHbD) '

18 IIoBepXHOCTHBIN annapar KJIETKH 1 0
OnHOMeMOpaHHBIE OPTaHOUABI KIETKH.

19 IIpaxtrueckas padora «M3ydeHne ABIKEHHS 1 0.5
LIUTOIJIa3Mbl B PACTUTEJIbHBIX KJIETKaX»

[TonyaBTOHOMHBIE OPTraHOUIBI KJIETKH:

20 MUTOXOHIpUH, TutacTuasl. JlabopaTopHas pabora 1 05
«HccnenoBanue miaa3Mon3a U Jeria3Moin3a B '
PACTUTENBHBIX KJIETKAX)

21 HememOpaHHbIe OpraHOHbI KJIETKH 1 0

22 Crpoenne u pyHKUIMH sipa 1 0
CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK 3yKapHOT.

23 JlaboparopHast pabota «3ydeHne CTPOSHUS KJIETOK 1 0.5
Pa3JUYHBIX OPraHU3MOBY
ACCUMIITALIAS U TUCCUMILISILINS] — JIBE CTOPOHBI
metabonmu3ma. Turbl 0OMeHa BEIeCTB.

24 JlaboparopHas padora «M3yueHue KaTaTUTUYECKOM 1 0

aKTUBHOCTH (epMEHTOB (Ha MpUMepe aMHIIa3bl UITH
KaTajas3bl)»
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DepMEeHTAaTUBHBIN XapakTep PeakLUuil KIETOYHOrO
metabonm3ma. JlaboparopHnas pabora «U3ydenne

25 (bepMEHTaTUBHOTO PACLICTIIICHUS] IEPOKCHIA ! 0.5
BOJIOPOJIA B PACTUTENBbHBIX M KHBOTHBIX KJIETKaX)

26 benku-akTHBAaTOPHI U OENKHU-UHTHOUTOPHI 1 0

27 ABTOTpOGHBIN THIT 0OMEHA BEIIECTB 1 0

28 DoTOCHHTE3 1 0

29 Xemocunres. JlaboparopHas padora «CpaBHeHUe 1 05
nporeccoB POTOCHHTE3a U XEMOCHHTE3a» '
AHarpobHbIe opraHu3Mbl. Buabl OposkeHus.

30 JlaboparopHasi pabora «CpaBHEHHE MPOLIECCOB 1 0
OpO’KEeHUS U IbIXAHUSD)

31 AspoOHBIe OpraHU3MBbL. JTaIbl SHEPTETHYECKOTO 1 0
oOmeHa

1 DHeprusi MeMOPaHHOTO TPAJUEHTA TIPOTOHOB. 1 0
Cunte3 ATD: padora nporoHHoH AT®-cuHTa3BI

33 Peakuuyu MaTpUYHOrO CUHTE3a 1 0

34 Tpanckpunuus — matpuuneli cuare3 PHK 1 0

35 TpaHcasuus u e€ 3Tamnsl 1 0

36 Koaunposanue amuHokucnot. Posie pudocom B 1 0
O6uocuHTese Oenka

37 Opranuszanys reHomMa y IpoKapuoT U 3yKapuoT 1 0

33 MonekyJsipHble MEXaHU3MbI SKCIIPECCHH F€HOB Y 1 0
JYKapHOT
Bupycel — BHeK€TOUHBIE POPMBI JKU3HU U

39 oOnurarHeie napa3utel [IpakTuaeckas pabora 1 0.5
«Co3nanue Moaenu BUPycay

40 BupycHeie 3a001eBaHNs YeI0BEKa, JKUBOTHBIX, 1 0

pacTeHHi
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4] HanorexHosoruu B OMOIOrHA U MEAULIHE 1 0 0

42 JKu3HeHHBIN UK KIIETKU 1 0 0

43 Martpuunsni cunre3 JJHK 1 0 0

44 Xpomocomsl. JIaboparopras pabora «3ydenHue 1 0 0.5
XPOMOCOM Ha TOTOBBIX MUKPOIIpEnaparax»

45 JleneHue KJaeTku — MHUTO3 1 0 0
Tunsl knetok. KaprokuHes U HUTOKUHES.

46 JlabopartopHas padora «HabnroneHne Mutos3a B 1 0 05
KJIETKaX KOHYHKA KOPEITKa JIyKa (Ha TOTOBBIX '
MHKpOIpenaparax)»

47 Peryasuus *KU3HEHHOTO IMKJIA KJIETOK. 1 0 0

48 Opranmsm kak enuHoe uenoe. [Tomyronosas 1 1 0
KOHTpOJIbHAs padoTa.

49 TKaHI/vaaCTeHI/H?Iv. Jlaboparopuas padota «M3yueHue 1 0 05
TKaHEeH pacTeHHID

50 TxaHu ’KUBOTHBIX U YenioBeka. JlabopaTopHast 1 0 05
pabota «/3ydeHne TkaHEeH KMBOTHBIX) '

51 Opransel. Cucremsr opraHos. JlabopaTopHast padora 1 0 05
«H3yyeHue opraHoB IBETKOBOTO PACTEHUS '

52 Ornopa Tena OpraHu3MoB 1 0 0

53 JIBU>KEHHE OpPraHU3MOB 1 0 0

54 IIutanue opraHu3MoB 1 0 0

55 [IuTanne NO3BOHOYHBIX KUBOTHBIX. 1 0 0
[IumeBapuTenbHast CUCTEMa YEJIOBEKA

56 JIpIxaHue OpraHu3MoB 1 0 0

57 JIpIXaHue mMo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1 0 0

58 TpaHcnopT BELIECTB Y OPraHU3MOB 1 0 0

59 KposeHocHast cucTemMa NO3BOHOYHBIX JKHBOTHBIX U 1 0 0
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YCJIOBCKA

60 Brinenenue y opraHu3sMoB 1 0 0

61 3ammuTa y OpraHu3MOB 1 0 0

62 HmmyHHas1 cuctema 4esioBeKa 1 0 0

63 Pa3npaskuMOCTb U perysiius y OpraHu3MOB 1 0 0

64 I'yMopanbpHas peryisuus U SHIAOKPUHHAs CUCTEMaA 1 0 0
JKUBOTHBIX U U€JIOBEKa

65 DOopMBI pa3MHOKEHHUs] OPrAaHU3MOB 1 0 0

66 IlonoBO€ pa3MHOKEHHE 1 0 0

67 Meiios 1 0 0
I'amerorenes. Obpa3oBaHHe U Pa3BUTHE MOJOBBIX

68 kiaerok. JlabopaTopHas pabora «M3yueHue cTpoeHus 1 0 0.5
MIOJIOBBIX KJIETOK HA FOTOBBIX MUKpOIpenaparax»

69 HNunuBuayanbHOE pa3BUTHE OPTaHU3MOB — 1 0 0
OHTOT'€HE3

70 3akiaaka OpraHoB U TKaHE! U3 3apOJIbIIIEBbIX 1 0 0
JIMCTKOB
Poct u pa3eutne xuBoTHBIX. JlabopaTtopHas pabora

71 «BpIsiBIEHHE MPU3HAKOB CXOACTBA 3apOABILIEH 1 0 0.5
MIO3BOHOYHBIX JKHBOTHBIX»
PasmuoxeHue u passurue pacreHuii. JJaboparopuas

72 padota «CTpoeHne OpraHOB Pa3MHOKEHHSI BHICIIIUX 1 0 0.5
pacTeHUID»

73 Hcropus cTaHOBIEHUS U PA3BUTUSI TEHETUKH KaK 1 0 0
HayKHU
OcHOBHbIE IOHATHS U CUMBOJIbI T€HETHKH.

74 JlaboparopHas pabota «/Ipozoduna kak 00BEKT 1 0 0.5

I'CHCTHYCCKUX PICCJ'IGI[OBElHPIfI»
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3aKOHOMEPHOCTH HaCJIeA0BaHUsI IPU3HAKOB.
Mounorubpuanoe ckpemuBanue. [IpakTnyeckas

75 1 0 0.5
pabota "HM3yueHue pe3yIbTaTOB MOHOTHOPUITHOTO
CKpeUIMBaHUs Y Apo30dubr"

76 LuTonornueckue OCHOBBI MOHOTHOPHUAHOTO 1 0 0
CKpEILIMBaHHUs

77 Ananuzupyrouee ckpetrusanne. HemomHoe 1 0 0
JOMUHHPOBAHUE
HurubpunHoe ckpemmbanne. [lpakTudeckas padora

78 «H3y4eHne pe3ynbTaToB TUTHOPHIHOTO 1 0 0.5
CKpeIUBaHUSA Y PO30(HITbD)

79 [{uronoruueckre OCHOBBI TUTHOPHUITHOTO 1 0 0
CKpEILIMBaHHUs

80 CuenyieHHOE HACJIEIOBaHNE MPU3HAKOB 1 0 0

81 XpOMOCOMHasl TEOPUs HACIEICTBEHHOCTH 1 0 0

82 I'eneruka nona 1 0 0

83 T'enorun kak nenocTHas cucTeMa 1 0 0

R4 I'eneTudeckuii KOHTPOJIb PA3BUTHS PACTEHHUI, 1 0 0
JKHUBOTHBIX U YEJIOBEKa

85 HM3meHunBOCTh NpHU3HAaKOB. Buabl H3MEHUNMBOCTH 1 0 0

86 MonudukamoHHasi U3MEHYHBOCTD 1 0 0
Bapuannonsslii psig U BApHaLIMOHHAsI KPUBAs.
JlaboparopHas padora «Mccnenopanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITTOHHON 1 0 0.5
U3MEeH4YNBOCTH. [IOoCTpOeHNE BapHallMOHHOrO psifa u
BapUALIMOHHON KPUBOI»

33 I'eHoTunuyeckast n3MeHYUBOCTh. KoMOUHATHBHAS 1 0 0
W3MEHYHUBOCTh

89 MyTanmoHHas B3MeHUYUBOCTD. [IpakTuueckas 1 0 0.5
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pabdota «MyTauuu y Apo30¢ bl (Ha TOTOBBIX
MHKpOIpenaparax)»

3aKOHOMEPHOCTH MyTaLHOHHOTO MPOLIEcca.

90 1 0
OnureHeTHKa 1 SITUTeHOMHUKA

91 I'eneruka yenoseka. [Ipakruueckas padbora 1 05
«CocTtaBlieHHE U aHAJIU3 POAOCIOBHOI» '

92 MeTtoabl MEAULIMHCKON F'€HETUKHU 1 0
3HaueHHe MeIULIMHCKON T'€HEeTHKU B

93 NPENOTBPALIEHUN U JICYEHUU M'€HETUYECKUX 1 0
3a00J1eBaHMIl UeI0BEKa
OcuoBHbIe nIOHATHA cenekunu. JlabopaTtopras

94 padora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHUH U 1 0.5
MOPOJI AOMALIHUX KUBOTHBIX»

95 Metoas! cenekMoHHON paboTel. JlabopaTopHast 1 0.5
padota «M3yueHne METOOB CeNIEKIIMU PACTCHHUI) '

9% JlocTrKeHusl ceJeKLUN pacTeHUH U )KHBOTHBIX. 1 0
[Tpaktrueckas padora «IIpuBHBKa pacTeHUI»

97 CoxpaHeHue, U3yueHHe U UCTIOJb30BaHUE 1 0
TeHETUYECKUX PECYPCOB
buorexHonorus kak Hayka U OTpacib MPOU3BOICTBA.

98 [Ipaxrrueckas padora «M3ydueHne oObeKTOB 1 0.5
OMOTEXHOJIOTHNY

99 OCHOBHBIE HAIPABJIEHUs] CHHTETHYECKOH OMOJIOTHH 1 0

100 XpOMOCOMHas1 U TeHHasl HHXKeHepusl. MeauuuHckue 1 0
OMOTEXHOJIOTHH.

101 Hrorosasi KOHTpOJIbHAsS PadoTa. 1 0

102 PesepBHbIi ypOK. HOBT(zpeHI/Ie, 00o0meHnue, 1 0
CUCTeMaTH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5
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11 KUNIACC

KosnyecTBo yacos DJIeKTPOHHbBIE
Ne n/m Tema ypoka Beero KounrpoabHbie IpakTuHyeckue ggg)al;zi];eenbﬂble
padoTbI padoTbI pecypeb
1 QposrononHas reopusi Y. Jlapsuna 1 0 0
5 JBrokyLue cuiibl 3BOOLMY BUAOB o Y. JlapBuny. 1 1 0
BxonHast KoHTposibHas paboTa.
3 Bbops0a 3a cymecTBoBaHNE, €CTECTBEHHBIN U 1 0 0
HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHNE CUHTETUYECKON TEOPHUH 3BOJOLIMHI 1 0 0
5 DTarmbl 3BOIFOLIUOHHOTO TIPOLIecca; 1 0 0
MHKPO3BOJIOLMS] U MAKPO3BOJIFOLIUS
6 [Monyasauus — saeMeHTapHas €IMHULA SBOJIOLUU 1 0 0
3akoH rererudeckoro pasHosecus [k, Xapau, B.
7 BaiinGepra. JlaboparopHast pabora «BrisiBienne 1 0 0.5
U3MEHYHBOCTH y 0co0ell OTHOro BUIa»
8 DneMeHTapHbIe (HaKTOPBI IBOJIOLUU 1 0 0
9 Oddext ocHoBatens. IpdexT OyTHIIOYHOTO 1 0 0
rOpJIbIIIKA
10 Murpauuu. M3oasauuu nonyasiuui: 1 0 0
reorpadudeckas, Ouonornueckas
11 EcrecTBenHbIil 0TOOp — HanmpaBisAOLHi GakTop 1 0 0
SBOJIIOLIUHU
12 [Tonosoi oTbop 1 0 0
[IprcnocobneHHOCTh OPTraHU3MOB KaK Pe3yJbTaT
13 MHUKpo3Booy. JlabopaTopHas padora 1 0 0.5
«H3yuenue apomMopdh030B U HAUOATANTALIUH Y
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PAcCTEeHUH U )KUBOTHBIX»

ITpumeps! mpucocoOneHuit y OpraHu3MOB:
Mopdonoruueckue, pusnonorndeckue,

14 onoxumuueckue, noseneHueckue. JlaboparopHast 1 0 0.5
pabota «IIpucnocoOneHust OpraHU3MOB U UX
OTHOCHTEJIbHAS! LIeJIeCO00Pa3HOCTDY
Bun, ero xpurepun u crpykrypa. Jlaboparopnas

15 padota «CpaBHeHHE BUIOB IO MOP(}OIOrHIecKoMy 1 0 0.5
KPUTEPUIO»

16 Crpykrtypa BUIa 1 0 0

17 BunoobpazoBaHue Kak pe3ysibTaT MUKPOSBOIIOLIUN 1 0 0

18 CBsi3p MUKPO3BOIIOLIMU U STTUAEMUOJIOTHH 1 0 0

19 Maxpossogtonus. I1laneoHTonornueckrue MeToabl 1 0 0
U3y4Y€HHUs 3BOJIOLIUU

20 buoreorpadguueckrie METOABI M3YIESHHSI YBOJIFOLIIH 1 0 0

1 OMOpPHOIOTHYECKHE B CPABHUTENBHO- 1 0 0
MOP(OJIOTHUECKHE METOABI N3YUESHHSI HBOJIFOLIIH

29 MonekyasipHO-TeHeTHYeCKHe, ONOXUMHYECKUE U 1 0 0
MaTeMaTHUYeCKHe METObl H3YUEHHUsI HBOJIIOLINH

23 O01ue 3aKOHOMEPHOCTH HBOJIFOLIAH 1 0 0

4 AnantusHas paauauus. HepaBHOMEpPHOCTb TEMIIOB 1 0 0
SBOJIIOLIUHU

25 HayuHnble runotes3sl MpOUCXOXKIEHUS KU3HU Ha 1 0 0
3emie

26 Jlonay4Hble NpEACTaBAEHUS O 3aPOKACHNUN XKU3HH 1 0 0

27 OcHOBHbIE 3Tallbl HEOPraHM4eCKOH 3BOJIIOLIUU 1 0 0

28 I'unoressl 3apoXKAEHUs JKU3HU 1 0 0
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Hcropus 3emnu 1 METOABI €€ U3yUEHUS.

29 JlaboparopHas pabota «M3y4yeHne u onucanme 1 0.5
HCKOMNAEMbIX OCTaTKOB JIPEBHUX OPraHU3MOB»

30 HauvanpHble 3Tanbl OpraHuYe€CKON 3BOJIOLUU 1 0

31 DBOJIOLIUS 3YKAPUOT 1 0
OcHOBHBIE 3TaIlbl 3BOJIIOLIUH PACTUTEIBHOTO MUPA.

32 [Ipaxrrueckas padora «M3yueHne ocoOeHHOCTEH 1 0.5
CTPOEHHs pACTEHHI pa3HbIX OTIEJIOBY

33 OCHOBHBIE 3Tarbl 3BOJIIOLUN KUBOTHOTO MUPA 1 0
DBomonus )KkUBOTHBIX. [IpakTuueckas pabora

34 «H3yueHne ocoOOEHHOCTEN CTPOECHHUS TTO3BOHOYHBIX 1 0.5
JKUBOTHBIX»

35 PasBuTue >x1U3HU Ha 3eMJie IO 3paM U IepuosiaM 1 0

36 MaccoBrie BBIMUPaHUS — 3KOJIOTHYECKUE KPU3UCHI 1 0
MPOLIIIOTO

37 CoBpeMeHHbIH 5KOJOTUYECKUI KPU3HC, €ro 1 0
0CcOOEHHOCTH

38 CoBpeMeHHast cCCTeMa OPTraHUYECKOrO MPOLIJIOro 1 0

39 OcHOBHbIE cHCTEMaTHYeCKHe TPYIIIbl OpraHu3MOB 1 0

40 AHTpPOIIOJIOTHsl — HayKa O YeJIOBEKe 1 0

41 Pa3BuTue npeacraBieHul 0 MPOUCXOKIACHUN 1 0
4EJI0BEKa
MecTo 4enoBeka B CUCTEME OPraHUYECKOro MUpa.

42 JlaboparopHas padora «M3yueHue ocoOeHHOCTEH 1 0.5
CTPOEHHsI CKEJIETa YEJIOBEKA, CBA3AHHBIX C
PSIMOXOXKACHUEM

43 JIBIKYyIIME CHUJIBI aHTPONOTE€HE3a 1 0

44 CooTHoleHne ONONOTHYECKUX U COLIHATbHBIX 1 0

(bakTOpPOB B AHTPOIIOTEHE3e
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45 OCHOBHBIE CTaINHM AHTPOTIOTEHE3a 1 0 0

46 [TaneoreHernka U NajJeOreHOMHUKA 1 0 0

47 DBOJIFOLIMS] COBPEMEHHOT'O Y€JIOBEKA 1 0 0

48 Uenoseueckue pachl. [IpakTrueckas padora 1 0 05
«M3yueHne 3KOJOTHUECKUX afanTali YeJIOBEKay ‘

49 MeXaUCUUILIMHAPHBIE METObl AHTPOIOJIOTHUH. 1 1 0

50 [TonyronoBast KOHTPOJIbHAsE padoTa. 1 0 0
3apokaeHue U pa3BUTHE SKOJIOTHH MeTomabl

51 skojorun. Jlaboparopuas padota «M3yuenue 1 0 0.5
METO/IOB SKOJIOTMUECKHUX UCCIEAOBAHUI

52 3HaYeHNE SKOJIOTMUECKIX 3HAHUM ISl YeJIOBEKa 1 0 0

53 Jkosorudeckue GakTophbl 1 0 0
Abunornyeckue GakTopbl. CBET KaK 3KOJIOTHIECKUI

54 dakrop. JlaboparopHas pabora «BrisiBieHue 1 0 0.5
MPUCTIOCOOJICHHI OPTAHM3MOB K BJIUSIHUIO CBETA»
Abunornyeckue paxropbl. TemmnepaTypa kKak

55 skojorudeckuii pakrop. JlaboparopHast padbora 1 0 05
«BpIsiBNIeHNE TPUCTIOCOONIEHUI OPTraHU3MOB K '
BJIUSIHUIO TEMIIEPATYPBD»
Abuotnueckue pakTopbl. BiraxkHOCTD Kak

56 skojorudeckuii pakrop. JlaboparopHast padbora 1 0 05
«AHaToMUYecKue OCOOEHHOCTU PACTEHUI U3 '
pa3HBIX MeCT OOMTaHUS

57 Cpenbl oOuTaHUsl OPraHU3MOB 1 0 0

58 buonornueckue puTMbl 1 0 0

59 ’KnzHeHHble YOPMbI OPraHU3MOB 1 0 0

60 buornueckue pakropsl 1 0 0

61 3HaueHre OUOTUYECKUX B3aUMONECHCTBUIN IUIst 1 0 0
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CYLICCTBOBAHHA OPraHU3MOB B CpEAC oOuTaHMs

62 DKOJIOTHYECKHUE XapaKTEePUCTUKU MOMYJISILIUU 1 0 0

63 OcHOBHbIE MOKa3aTeNu NOMyJIsLUNA. YUCIEHHOCTb, 1 0 0
MJIOTHOCTD, BO3PACTHAs U MOJIOBasl CTPYKTypa

64 OcHoOBHbIE NOKa3aTeNn NOMyJIALUN, POKAAEMOCTD, 1 0 0
IIPUPOCT, TEMII POCTa, CMEPTHOCTb, MUTPALIUU

65 DxoJyioruyeckasi CTPyKTypa HOmyJIssLuu 1 0 0

66 JIMHaAMUKa NOMyJISILUU U €€ PeryJisnus 1 0 0

67 Kpussie pocra uncnenHoctu nonyisinuu. Kpusbie 1 0 0
BbDKHBaHMUSI

63 Oxonorudeckast Huma Buaa. Jlaboparopuas padora 1 0 05
«I[IpucnocobieHus ceMsiH paCTEHUH K PACCEICHHIO) '

69 Bun kak cucrema nonyJssinuii 1 0 0

70 3aKOHOMEPHOCTH MOBEAEHUS] U MUTpaLuii 1 0 0
JKUBOTHBIX

71 Coo011ecTBO OpraHn3MoB — OUOLIEHO3 1 0 0

72 DKocucTeMa Kak OTKpPbITasi CHCTEMa 1 0 0

73 KpyrosopoT BelecTs U NOTOK SHEPTHH B 1 0 0
SKOCHUCTEME

74 OcHOBHbIE MIOKA3aTeNN HIKOCUCTEMbI 1 0 0

75 DKoJIOrHYeCcKHe MUPaMUbl 1 0 0

76 H3menenwns coo0EeCTB — CYKIECCUU 1 0 0

77 IIpupoanbie 3xocUCTEMBI. DKOCUCTEMBI 03€P U PEK. 1 0 0
DKocHUCTEMBI MOpel U OKEaHOB

73 IIpupoansie 9KOCHCTEMbI. DKOCHUCTEMBI TYHIIP, 1 0 0
JIECOB, CTeMel, MyCThIHb

79 AHTpOIIOreHHbIE 3KOCUCTEMbI 1 0 0

80 Ypboakocucremsl. ITpakTudeckas pabora 1 0 0.5
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«H3ydeHue u onrcaHue ypOOIKOCHCTEMBD)

3akoHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX

81 B3aUMOJICUCTBUI OPraHU3MOB B DKOCUCTEMAX ! 0 0
MexaHu3Mbl BO3ACUCTBUSA 3arpsI3sHEHUI Pa3HbIX

82 THUNOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM, 1 0 0
MOMYJISIIMOHHOM U 3KOCHUCTEMHOM YPOBHSIX

83 buochepa — obmemnnanerapHas oboyouka 3emiu 1 0 0

84 Yuenne B. 1. Bepraaackoro o 6uochepe 1 0 0

85 3aKOHOMEPHOCTH CYLIeCTBOBaHMsI Onochepsl 1 0 0

26 KpyroBopoTs! BewmecTs 1 OMOreOXuMHUECKHE 1 0 0
LIUKJIBI

87 3onanbHOCTh Ouocheprl. OcHOBHBIE OHOMBI CYIITH 1 0 0

88 YcroitunBocth buocdepsl 1 0 0

89 DKOJIOTHYEeCKUE KPU3UCH] U UX IPUYUHBI 1 0 0

90 BosneiicTBue uenoBeka Ha Ouochepy 1 0 0

91 AHTponorveHHoe BO3/ICHCTBHE HA PACTUTENbHBIN U 1 0 0
JKHBOTHBIA MHP

92 OxpaHa npupoabl 1 0 0

93 OCHOBHBIE IPUHLMITBI yCTOHYHUBOTO Pa3BUTHS 1 0 0
4eJIOBEUECTBa U IPUPOJIbI

94 PaunonanbHOe NpuUpOAONONb30BAHUE U COXPAHEHHE 1 0 0
OuoJIorHuecKoro pasHoobpasus 3emiu

95 O060061meHue no TemMam « MUKPOIBOJIOLHUS U €6 1 0 0
pe3yJabTaTel», KMaKpOIBOMIOLMS U €€ Pe3yJIbTaThD).
O606menune no Temam «lIponcxoxxnenne u

96 pasBuTHE XU3HU Ha 3emiey ,«IIpoucxoxnenue 1 0 0
4eJIOBEKa — AHTPOIIOTEHE3Y .

97 O06001eHre IO TeMaM «JKOJIOTHSI — HAyKa O 1 0 0
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B3aMMOOTHOMIEHUSIX OPTaHU3MOBY ,« OpraHu3MbI U
cpena oOuTaHus», « IKOJIOTHSI BUIOB U

MONYJISLIHI .
98 Hrorosast KOHTpOJbHAS paboTa. 1 0
99 O606menne no Teme «buocdepa — rmodanpHast 1 0
9KOCUCTEMA»
OBIIEE KOJIMYECTBO YHACOB 110 ITPOTPAMME 99 7.5
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YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YUEHUKA

* buonorus, 10 knacce/ Aragonosa M.b., Cusornazos B .M., O0mecTBo ¢ orpaHU4eHHON
0TBeTCTBEHHOCTHIO « [ IPODAY; Akumoneproe odmectso «UznarensctBo «IIpocsemienney
* buonorus, 11 xnacc/ Araponosa M.b., Cusornazos B.M., O0mmecTBO ¢ OrpaHU4eHHON
0TBeTCTBEHHOCTHIO « [ IPODAY; Akumoneproe odmectso «UznarensctBo «IIpocsemienney

METOANYECKHUE MATEPHAJIBI IJ1d YUUTEJA

* buonorusa. Meronuueckue pexkomennanuu. 10-11xkmaccer. Yuebnoe nocobue anst
o0meodpa3oBaTeNbHbIX Opranu3anuii. YriayoneHusiil yposerab.Mocksa Ilpocsemenue..2017r.

* buonorusa. YrnyOnennslit yposens. Peanuzauus tpedosannii @1"OC cpennero odmero
obpazoBanus. Meronuueckoe mocodue st yuurens. Mocksa.2023r.

* buonorus. Iloypounsie paspabotku. 10-11knaccer. YueOHoe mocodue st o01meodpa3oBaTeIbHbIX
opranuzauuil. Yriayonenusiii yposerb. B .B.Ilaceunnk.,I" " I1Iserros. T.M.E¢umos.
Mocksa.Ilpocsemenue..2017r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
1. http://www.e-osnova.ru/- Xypuan «buonorusi. Bce mst yaurens!»

. http://digital.1september.ru — O6mepoccutickuii npoekt «I1lkona udppoBoro Bexay.
. http://school-collection.edu.ru - Komnexiwst iuppoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
. http://www.electroniclibrary21.ru - OnexrponHas Oubnmorexa 21 Beka.

. http://www.ege.edu.ru - Odunnansublii nHGopMaunoHHbIH mopran EI'D.

. http://www.zavuch.ru - Caiit nns yuureneu.

. http://ecosystema.ru - DKOJIOrHUeCKUN HEHTP « IKOCUCTEMAY.

. http://letopisi.org - Jleromnucu.

9. http://nsportal.ru - ConmnanbeHast ceTb pabOTHHKOB 00Opa30BaHUSL.
10.http://proshkolu.ru— becniatHblil KOIbHBIN TOPTAL.

11.http://infourok.ru - becriaTHblil KOHCTPYKTOP CAaWTOB AJISl YUUTES.

12 http://multiurok.ru - becrnaTHblil KOHCTPYKTOp CANTOB ISl yUUTEIS.

13 http://bio.1september.ru - «5 uny Ha ypok 6uonorun. 1 ceHTAOPs.

14 http://dnevnik.ru - JIHeBHUK.pY.

15 http://www.krugosvet.ru - Duuuknonenust Kpyrocser.
16.http://www.uchportal.ru/ - Yuutenbckuii moprai.

17.http://priroda.ru_ - Ilpupona Poccuu, HallMOHANBHBIN TOPTAJI.

18.http://zooclub.ru - 3ookiny6. MerasHUUKIONENNS O JKUBOTHBIX.
19.http://www.darwinmuseum.ru/ - I'ocynapcrseHHblii JlapBUHOBCKUIN My3eil.

20 .http://www.zin.ru/ - 3oonorudexkuii UHCTUTYT Poccuiickoil akafeMuu Hayk.

21 http://www.livt.net/ - DaexTpoHHAs! WILUTFOCTPUPOBAHHAS SHUUKIONEANS « KUBbIE CyIIecTBay.
22 http://www.zin.ru/BioDiv/index.html - Madopmaunonnas cucrema «buopasnoobpasue
Poccum».

23 http:/zmmu.msu.ru_- 3oonorudeckuii myseit MI'Y um. M.B.JIlomoHOCOBa.

24 http://sci.aha.ru/biodiv/anim.htm - Duaumknonenus ®@nopa u payHa.

25 http://biedat.ru/ - MupopMamOHHBIN CANT O KUBOH MPUPOLE.

26 http://www.unnat.ru/ - IIlkona roHHaTOB.

27 http://plant.geoman.ru/ - bubnmnoreka Xu3Hp pacreHuii.

28 http://www.learnbiology.ru/ - 3anumarenbHas Ouonorus.

29 http://med.claw.ru - MenuuuHckas SHUUKIONEAUA. AHATOMUYECKUIT aTac.
30.http://animal.geoman.ru/ - Mup KXUBOTHBIX.

31 http://ru-biologia.livejournal.com/12284.html - ITpobremsl 3BOMIOIIIN
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