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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no yuebHomy mpenmery "buonorus" (mamee - OHONOTHS) HAa YpOBHE CpeaHEro oodmiero oOpa3oBaHHs pa3paboTaHa HA OCHOBE
@enepanbpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoanuu B Poccuiickoit denepaunny, PI'OC COO, Konuemnmuu npenogjaBanus yaeOHOTO
npeamera «bronorus» 1 OCHOBHBIX NOJIOKEHUH (eepanbHOi pabodeit mporpaMMbl BOCTIUTAHHUS .

VYuebnsbiii npenmer «buonorus» yrinyonénnoro ypoBust u3ydenus (10—11 xmaccel) sBIsieTcs OAHUM W3 KOMIIOHEHTOB INPEIMETHOH 00JIacTH
«EctectBeHHO-HayuHbIe npeaMeThly. CornacHo nosiokeHusM OI'OC COO npoduinbHbIe yaeOHBIC MPEAMETHI, H3ydacMble Ha YriIyOJEHHOM YpOBHE,
ABIIAIOTCS criocoOoM nuddepeHanu 00ydyeHHs Ha ypOBHE CpPEAHEro o0Iiero oopa3oBaHUS M MPU3BaHbI 00ECIEUUTh MPEEMCTBEHHOCTb MEXKIY
OCHOBHBIM OOIINM, CPEIHUM OOIINM, CPEAHUM MPO(ECCHOHATBFHBIM U BBICIINM 00pa3oBaHueM. B To ke Bpems KaXIbIii U3 9THX y4eOHBIX IPEIMETOB
JIOJIKEH OBITh OPUEHTUPOBAH HA IPUOPUTETHOE pellieHue 00pa30BaTeIbHbBIX, BOCIMTATEIbHBIX U Pa3BUBAIOLIUX 33]1a4, CBA3aHHbIX C MPOpOpUEHTALIUEN
oOyyarouxcs M CTUMYJIMPOBAHMEM HHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOTO 3HaHHWA, CBSI3aHHOTO C OWOJIoTHMEeH, MEeAMIIMHOM, SKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no y4yeOHomy mnpenmery "buonorusa" naér mpenacrtaBieHuHe O LENM U 3a/adax M3ydeHus ydyeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE, OMpeAeseT o0s3arenbHOoe (MHBAPHAHTHOE) TMPEAMETHOE COJEp)KaHWe, €ro CTPYKTYPHUPOBAHHE MO paszieiaM U TeMmaM,
pacnpeziesieHue Mo KjaccaM, peKOMEHAYeT MOCIeI0BaTEIbHOCTh U3YUEHHUsI yueOHOro MaTepuana ¢ y4€ToM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€H, JOTMKHU y4eOHOT0 Mpoliecca, BO3pAacTHBIX 0coOeHHOCTelN o0yJaromuxcs. B nporpamme o Onosioruu peann3oBaH NPUHIIKI IPEEMCTBEHHOCTH €
M3y4YeHHEeM OHMOJIOTUU Ha YPOBHE OCHOBHOTO 00Iiero oOpa3oBaHus, Oiarogaps yemy NpocMaTpUBAETCsl HAMpaBIE€HHOCTh Ha MOCJEAYIOIIee Pa3BUTHE
OMOJIOTUYECKUX 3HAHUN, OPHEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTUYECKOTO MBIIIICHUS, TPECTaBICHUN
0 37J0pOBOM 00pa3e JKU3HHU, Ha BOCIIUTaHUE OEpeXKHOT0 OTHOLIEHHS K OKpYXKarolled npupoaHoil cpene. B mporpamMe no 6MosIorum Takke MOKa3aHbl
BO3MOJKHOCTH ydeOHoro mpeamera «buosorus» B peanusanuu TpeboBannit ®I'OC COO K MmIaHUPYyeMBIM JIMYHOCTHBIM, METANpPEAMETHBIM H
IPEJMETHBIM pe3yibTaTaM OOy4eHHUs U B (POPMHUPOBAHUU OCHOBHBIX BHJIOB Y4E€OHO-IIO3HABATEIbHOM NEATEIBHOCTH OOY4YalOIIMXCS 110 OCBOECHMIO
coJiepKaHUs OMOJIOrNYECKOro 00pa3oBaHus Ha YPOBHE CPEHEro o0I1ero oopa3oBaHusl.

VYuebHblil npeamer «buosiorus» Ha ypoBHE CpeiHero oouiero oopazoBaHus 3aBepiaeT 0MoJoruyeckoe oOpa3oBaHue B LIKOJIE U OPUECHTUPOBAH
Ha pacIIMpeHue U yriayOiieHue 3HaHUH 00yJaromxcs 0 AKUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOHN M KJIETOYHON OMOJIOrnu, SMOPUOJIOTHH U OMOJIOTUH
pa3BUTHS, TEHETHKH, CEJIEKLINU, OMOTEXHOJIOTHH, IBOJIOLHOHHOIO YYEHHUS U SKOJIOTUH.

N3yuenune ydeGHOro mnpenmera «buosiorus» Ha yriiyOJ€HHOM YpPOBHE OPHUEHTHPOBAHO Ha IOJrOTOBKY OOy4aroIUXCs K HOCIETYIOLIEMY
MIOJTy4EHHUI0 OMOJIOTNYEeCKOro 00pa30BaHus B By3ax M OpraHU3aLUsAX CPEIHEro MpodeccuoHalbHOro o0pazoBanus. OCHOBY €ro co/iepKaHHs COCTABIIAET
cucreMa OMOJOrMYECKMX 3HAHUHM, MOJYYEHHBIX IPU MU3YyYEHUU OOY4YalOIIMMUCSH COOTBETCTBYIOIMX CUCTEMATHUECKUX pa3zeioB OUOJIOTMH Ha YPOBHE
OCHOBHOTo o0miero obpasosanus, B 10—11 kiaccax 3Tu 3HaHUA MOJYYarOT pa3BUTHE. Tak, pacHIMpeHbl U YriyOseHbl OMOJIOTUYECKUE 3HAHHS O
pacTeHusX, KHUBOTHBIX, I'pubax, OakTepusx, OpraHu3Me 4YeloBeKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH, JIONMOJHUTENIBHO BKJIIOYEHBI OHMOJIOTHYECKUE
CBEJIEHU NIPUKJIAJHOTO U IOUCKOBOTO XapaKTepa, KOTOPbIe MOXHO MCIIOJIb30BaTh KaK OPUEHTHPBI JUI OCIeIyouiero Bpioopa npodeccun. Bozmoxna
TaK)Ke MHTErpanus OMOJIOTHYECKMX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHUSAMH, IMOJYYEHHBIMM OOYyYaroOIIMMUCS NpU H3y4eHUU (U3MKH, XUMUH,
reorpauu U MaTeMaTHKH.

CrpykTypa nporpaMMsl 1o yaeOHoMY nipeamMeTy "buosorus" oTpaxaer CHCTEMHO-YPOBHEBBIH U 3BOTIOLIMOHHBIHN MOAX0/IbI K U3YYEHUIO OMOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHBIE /ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3alH, IBOJIOLNUN OPraHUuYeCKOro
MUpa Ha 3emiie, COXpaHEeHUs! OMOJIOTMYecKoro pa3HooOpasus miaHeTsl. Tak, B 10 kinacce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OHOJIOTHH,



SMOPHOJIOTHUN ¥ OMOJIOTUU Pa3BUTHSL, TEHETHKH U CEIEKIIMU, OMOTEXHOJIOTUU U CHHTETHYECKOW OMOJIOTHH, aKTyaTH3UPYIOTCS 3HAHUS 00y4JaromuXcs Mo
0oTaHMKe, 300JI0T'UH, AHATOMUH, (pru3nosioruu yenoseka. B 11 kimacce n3y4aroTcst 3BOJIOIMOHHOE YUSHHE, OCHOBBI SKOJIOTHUH U y4eHHUe 0 Onoc depe.

VYuebusblil npeamer «bruosiorusy npu3BaH 00eCeUYnuTh OCBOCHHE 00YJaIOUTUMHCS OMOJIOTHIECKUX TEOPH U 3aKOHOB, UJIEH, TPUHIUIIOB U IPaBUJI,
JIeKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHUH O CTPOCHHH, MHOTOOOpa3Hu U OCOOCHHOCTSX KIICTKH, OpraHu3Ma,
MOMYJISILIMK, OMOIIEHO3a, SKOCUCTEMBI, O BBLAAIOIINXCS HAYYHBIX JOCTUXKEHHUSX, COBPEMEHHBIX MCCIEI0BAHUAX B OMOJIOTUH, NPUKIAIHBIX acleKTax
OMOJIOTUYECKUX 3HAHUHU. J{JIs1 pa3BUTHS M TOJIEPKaHUS MHTEpeca 00yJaronIuxcsl K OMOJIOTUN HapsAy CO 3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO
MaTrepuaiga B COJEPYKAaHUU IPOrpamMMbl M0 OMOJIOTUH IMPEITYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHMS W PA3BUTHS TOM WIM MHOW 00JacTH
OMO0JIOTHH, BKJIAZIOM OTE€YECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEIICHHE BAKHEUITNX OMOJIOTHYECKUX U IKOJIOTHUECKUX MPOOIeM.

Lenp wn3ydenuss yudebHoro mnpeamera «buosiorus» Ha yriayOia€HHOM YpOBHE — OBJQJIeHHE OOYYalOIIMMUCS 3HAHUSIMH O CTPYKTYpHO-
(YHKIIMOHAJIBHOW OpraHu3aliy >KMBBIX CUCTEM Pa3HOrO paHra W MpuoOpeTeHHe YMEHUM HCIOJIb30BaTh 3TH 3HAHUSA B (POPMHPOBAHUM MHTEpeca K
onpenenéHHON 0o0nacTu NpoPecCHOHAIBHON JeSITeIbHOCTH, CBSI3aHHOW € OMOJIOTHEW, MM K BBIOOPY Y4eOHOIO 3aBelCHMs IJIs IMPOJIOJIKEHHUS
OMOJI0rN4YecKoro 0opa3zoBaHusl.

JlocTtrxeHue neau u3ydeHus yaueonoro npeamera «buonorus» Ha yriyoi€HHOM ypoBHE 00eclieurBaeTCs peIIeHUEM CIEIYIOINX 3a/1ay:

OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMBbl OWMOJIOTMYECKUX 3HAHHWIl: 00 OCHOBHBIX OHMOJOTMUECKHUX TEOPHSX, KOHLEMIUSAX, TUIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX M MpaBHJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPa; O CTPOCHHUU, MHOTOOOPAa3HUH U OCOOEHHOCTSAX
OMOJIOTMYECKUX CUCTEM (KJIeTKa, OpraHu3M, MOMYJIsALus, BU, OMoreoneHo3, Onocdepa); 0 BbIIAIOLUIUXCA OTKPBITUSAX U COBPEMEHHBIX HCCIEA0BaHUAX B
OUOJIOTUH;

03HaKOMJIEHHE O0YYaIONINXCSl C METOJaMU TTO3HAHUS KUBOU MPUPOABI: UCCIEA0BATEIHCKUMU METOJaMH OMOJIOTHYECKUX HAYK (MOJIEKYIIpHON U
KJIETOYHOH OMosiornu, 3MOpHOJIOTUN U OMOJIOTUU Pa3BUTHS, T€HETUKU M CEJIEKIMH, OMOTEXHOJIOTUM M CUHTETUYECKOM OMOJIOTHH, MajJeOHTOJIOTNH,
9KOJIOTHH); METOJaMHU CaMOCTOSTEIBHOTO IPOBEACHHS OMOJOTHMYECKHX HCCIAeAOBaHUN B jabopaTopur W B mpupojne (HaONIOJeHHE, M3MEpEHUE,
9KCIEPUMEHT, MOJIEIIUPOBAHUE);

OBJIaZICHUE OOYYalOIMMUCS YMEHUSMHU: CAMOCTOSITENIbHO HAaxXOJWTh, AHAIM3UPOBATH M HCIOJB30BaTh OHOJIOTHYECKYIO HH(POPMALHIO;
10JIb30BaThCs OMOJIOTMUYECKOW TEPMHUHOJIOTHEH U CUMBOJIMKON; YCTaHABJINBAThH CBSI3b MEK/Y Pa3BUTHEM OMOJIOTMHM U COLUAIBHO-?KOHOMUYECKUMHU U
9KOJIOTUYECKUMHU IPOOJIeMaMu YeJOBEYECTBA; OLIEHUBATh IOCIEJCTBUS CBOEH JEATEIBbHOCTH MO OTHOLICHHMIO K OKpYXarolled NpupoaHO# cpere,
COOCTBEHHOMY 3/J0POBBIO U 3710pPOBBI0 OKPYXKAIOIIMX JIFOJIEH; 000CHOBBIBATh M COOIIOAATE MEPHI NPOPUIAKTUKN NHPEKIIMOHHBIX 3a00JI€BaHUH, TpaBUJIa
IIOBEJICHUsI B MpHUpoJie U obecriedeHus: 0€30aCHOCTU COOCTBEHHOM KU3HEIEATENbHOCTH B UYPE3BBIYAWHBIX CUTYaLUsAX MPUPOJHOIO U TEXHOI'€HHOIO
XapakTepa; XapakTepU30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Yy OOYYAIOIIMXCSl WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH B Mpolecce 3HAKOMCTBA C BBLIAIOUIMMUCA OTKPBITUAMU U
COBPEMEHHBIMU HCCIICIOBAaHUSIMA B OMOJIOTHH, pPEIIAEMbIMU €10 IMpoOjeMaMM, METOAO0JIOTHEH OHOJOrMYeCKOro HCCIIA0BaHMs, POBEACHUS
HKCIIEPUMEHTANIbHBIX UCCIIEI0OBaHUM, pelieHUs] OMOJOrMUECKUX 331a4, MOAEIMPOBAHUS OUOJIOTMYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTaHUE y 00YJaIOLIUXCsl [IEHHOCTHOTO OTHOUIEHUS K JKUBOW MPUPOJE B LIEJIOM U K OTJEIbHBIM €€ 00beKTaM M SBJICHUAM; (popMupoBaHUe
9KOJIOTUYECKOH, TeHETUUYECKOW I'paMOTHOCTH, OOIIel KyabTYphl TOBEACHUS B IPUPO/IE; MHTErPAIlMM €CTECTBEHHO-HAYYHbIX 3HAHUI;

npuobpeTeHue 00y4aroUMMICS KOMIETEHTHOCTH B PALIMOHAIBHOM IPUPOAOTIOIb30BaHUH (COOIIOIEHNE TPABUII MOBEACHUS B MIPUPOJIE, OXPAHBI
BU/JIOB, 9KOCHUCTEM, OHOC(hEpBI), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3/I0POBbsI OKPYXKAIOLIUX Jt0AeH (coOmoieHus Mep MpoHIaKTUKY 3a0071€ BaHU,
oOecrieyeHne 6E30MACHOCTH KU3HEIEATEIbHOCTH B UPE3BBIYAMHBIX CUTYALUSX MPUPOJHOTO U TEXHOICHHOI'O XapaKTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUI B TOBCETHEBHOM JKU3HU;



CO3/IaHME YCJIOBHW JJIsi OCO3HAHHOTO BbIOOpa OOy4YalOMMMHUCSA HWHIUBUAYAJbHOW 0O0pa30oBaTEIbHOM TPACKTOPHUH, CIIOCOOCTBYIOLICH
MOCIEeNYIIEMY TPOo(PecCHOHATLHOMY CAMOOIIPEICIIEHUI0, B COOTBETCTBHH C MHIUBHIYaIbHBIMU HHTEPECAMHU U MOTPEOHOCTSIMU PETHOHA.

OO1ee Yrciio 9acoB, OTBEICHHBIX HA M3YYeHHUE OMOJIOTHH Ha YTIyOJICeHHOM YpOBHE cpenHero oomero oopazoBanusi, cocrabiser 204 gaca: B 10
kiacce — 102 vaca (3 yaca B Henenmo), B 11 ximacce — 102 yvaca (3 gaca B Henento). Ha ocHoBanum kanengapHoro rpaduka B 11 kinacce npousonio
cokparnienue Ha 1 gac (33 gaca)

Ot6op opraHu3anMoOHHBIX (HOPM, METOJOB M CPEIACTB OOy4YCHHS OWOJIOTMH OCYIIECTBISICTCS C YYETOM CHCIHM(HKA €ro COACpPKAHHUS U
HAIPaBJICHHOCTH HA MPOJOIDKEHNE OMOJIOTHYECKOTO 00pa30BaHMs B OPTaHU3AIMIX CPEIHETO MPO(PECCHOHAIBHOTO U BBICIIETO 00pa30BaHUSL.

O0s13aTeTbHBIM YCIIOBUEM TTPU 00YyIEHUHU OMOJIOTHH Ha YTIyOJIEHHOM YPOBHE SIBJISIETCS IIPOBECHHE TA00PATOPHBIX U MPAKTHYECKUX padoT. Takxke
ydacTre OOy4aromuxcsi B BBITIOJIHEHUH MPOEKTHBIX M y4eOHO-HCCIETOBATENLCKUX PAa0OT, TEeMaTHKa KOTOPHIX OINPENENSIETCs] YYUTEIeM Ha OCHOBE
UMEIOIINXCS MAaTePUATEHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHIA.

COJAEP)KXAHUE OBYYEHMUSA

11 KJIACC

Tema 1. 3apoxkaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpomononHast teopust Y. Jlapsuna. [Ipeanoceuiku BO3SHUKHOBEHUSI JapBUHK3MA. JKU3Hb U HayyHad aesatenbHocTh Y. /[apBuHa.

JIBuokymue cuibl 3BoJirourd BuAoB no Y. JlapBuHy (BbICOKash MHTEHCUBHOCTh Pa3MHOKEHHUSI OPraHW3MOB, HACJIEJCTBEHHAs] U3MEHUYUBOCTD,
O0opb0a 3a cylecTBOBaHNE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTnueckoi Teopun sBororuu (CTD). HelitpanbHas Teopust 3Botoriuu. CoBpeMeHHasl YBOJTIOIMOHHAS OHOJIOTHS. 3HAYCHHE
9BOJIIOIIMOHHOM Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

IMoptpetsr: Apucrortens, K. Jlunneit, K. b. Jlamapk, O. XK. Cent-Unep, XK. Kiosbe, Y. Japsun, C. C. UerBepukon, M. U. llImaneraysex,
Jx. Xongenn, /. K. benses.

Tabmunp! u cxeMbl: «Cucrema xuBoi npupoas! (o K. Jluaner)y, «JlectHuma xkuBbix cymects (1o Jlamapky)», «MexaHusm GopMHUpOBaHUS
MPUCTIOCOOEHUH Y pacTeHU U )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectBus Y. Jlapsunay, «Haxoaku Y. [apBunay, «Dopmbr
60pnObI 3a cymiecTBoBaHue», «llopoabl romybeit», «MuorooOpasue KyabTypHbIX (opm KamycTb», «llopoabl moMamiHUX >KHUBOTHBIX», «Cxema
oOpa3oBanus HOBbIX BUIOB (1o Y. [lapBuny)», «Cxema COOTHOUIECHHS ABWKYIIUX CHJI SBOIIOIUNY, «OCHOBHBIC MOJIOKEHUS CUHTETUYECKON Teopun
SBOJTIOLIHI.

Tema 2. Muxkpossoaonusi 4 €€ pe3yJbTaThl

[omynsamus Kak 31eMeHTapHas equHHULA 3BoMonnU. COBpeMEHHbIE METO bl OLIEHKU I€HETUYECKOT0 pasHOOOpas3Hs U CTPYKTYpPhI MOIMYJISIHMA.
M3meHeHne reHo(oHAa NOMYISIMH KaK 3JIeMEHTapHOE 3BOJIOIIMOHHOE sIBJIEHUE. 3aKOH reHeTndeckoro paBHosecus Jlx. Xapau, B. BaitnGepra.

OneMeHTapHble (PaKTOPHI (ABWXKYIIHE CHIIBI) HBOJIOIMH. MyTannoHHbIH npouecc. KomOuHaTHBHAsA M3MEeHYMBOCTD. J{pelid reHoB — cirydaiiHble
HEHAIpPaBJIEHHbIE U3MEHEHUS 4acTOT ajulenell B nomymsnusx. Dddexr ocHoBarens. gpgexm 6ymuinounozo copaviuika. CHudxiCeHUe 2eHemuiecKo2o



paszHoobpazua: npuuunsl u creocmsus. Ilpoasnenue sghgpexma Opetigha 2enoe 6 6onrvuwiux u manvix nonyaayuax. Murpanun. V30amuus momyssuii:
reorpaduueckas (IpoCcTpaHCTBEHHAs), OMOJIOTHYecKast (PEPOyKTUBHAS).

EctecTBennslit 0T00p — Hanmpapisiomuid GpakTop 3BoTIONHH. DOPMBI €CTECTBEHHOTO 0TOOpA: ABMIKYIIHMNA, CTAOMIN3UPYIOIINH, pa3pbIBAIOIINN
(mu3pynTuBHbIi). [10710B0# 0TOOP. BO3HMKHOBEHHE M HBOJIIONNS COIUATIBHOTO TIOBEICHHUS )KUBOTHBIX.

[TprcrocoOIeHHOCTh OPraHM3MOB KakK pe3yabTaT MHUKPOAIBOJIONHMH. BO3HHKHOBEHHE MPHUCIOCOOICHUH Yy OpraHu3MoB. ApoMopQo3bl H
uanoamantanud. [lpuMepsl mpucnocoOlIeHWi y OpraHu3MoB: MOP(OJOTHUEcKUe, (HU3UOIOTHUECKHE, OMOXMMHYECKHE, TIOBEICHUECKHE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xputepuu u ctpykrypa. BunoobpazoBanue kak pe3yabTaT MUKpO3BOItoIMH. M30msamus — kitoueBoid hakrop BunooOpazoBanus. [lyru
U crnocoObsl BHUI000pa3oBaHUs: ajulonarpuyeckoe (reorpaduueckoe), cuMmaTpuueckoe (IPKOJOTHYECKOE), «MTHOBEHHOE» (IOJIHUILIOWIU3AIINS,
rudpuansanys). JJITenbHOCTh 3BOTIOIMOHHBIX IPOLIECCOB.

Mexann3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponb 3BOMIIOIIMOHHOM OMOJIOTHH B pa3paboTKe HAYYHBIX METOJ/I0OB COXpaHEHUs! OMopa3HO00pa3rsa. MUKpPO3BOJIOLKS U KOABOJIIOLNS TAPa3UTOB U
ux xo3sieB. MexaHn3Mbl GOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTUKAM U CLIOCOOBI O0PHOBI € HEH.

JdeMoHcTpanuu

IToptpertsr: C. C. YerBepukos, J. Maiip.

Tabmuibl U cxembl: «MyTanmoHHass U3MEHYUBOCTEY, «[lomymsinonHast CTpykTypa Buaay, «CxeMa mposiBiIeHHs 3akoHa Xapau—BaiinOepray,
«/IBMKyIIME CUITBI SBOJIIOLMMY, « DKOJOTHYECKast U30JISIUS MOMyIsSuil ceBaHCKOM (openuy, «['eorpaduyeckas N30s1Ks TUCTBEHHUIIBI CHOMPCKON U
JUCTBEHHUIBI JaypCKoii», «llomynainoHHble BOJTHBI YUCICHHOCTH XUIITHUKOB U )KepTBy», «CxeMa NeHCTBUS €CTECTBEHHOTO 0TO0pa», «@opMbl GOpHOBI
3a cyniectBoBaHue», «MHaycTpuansublii Menann3M», «Kusele uckomnaemsiey, «IIokpoBUTEIBCTBEHHAsI OKpacKka >KUBOTHBIX», «lIpemynpexnaronias
OKpacka *XHBOTHBIX», «Dusnonornueckue anantrauun», «IIpucnocoOneHHOCTs OPraHu3MOB M €€ OTHOCUTEIbHOCTHY, «Kputepuun Buna», «Buisl-
nBoiiHukny, «CTpykTypa BHaa B mpupoae», «CrnocoObl BHmooOpazoBaHusa», «['eorpapuueckoe BuAooOpa3oBaHHE TPEX BUIOB JIAHABIILIECHY,
«IKOJOTUUYECKOE BUI000pa30BaHKUe BUAOB CHHUI, «[lomuminonsl pactennit», «KamycTHO-penedHblii TuOpuIy.

Oo6opynoBaHue: repdapuy pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Yydesa ITUL] U 3Bepeil ¢ IpUMepaMu pa3IMyHbIX IPUCIIOCOOICHHH, Yyyesna MTHLL
U 3Bepel pa3HbIX BUJIOB, repOapuu pacTeHui OIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IUUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padoTa «BblsBlieHHE H3MEHYUBOCTH Y 0CO0€H OHOTO BUIa».

JlaGopaTopuas padora «IIpucrnocobieHus OpraHu3MoB U UX OTHOCUTEJIbHAS 11€7€CO00Pa3HOCTbY.

Jla6opaTopHasi padora «CpaBHEHHE BUJOB 10 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Boionus u eé pe3yJibTaThl

Metobel u3ydeHus: Makpo3Botonuu. [laneonTonornueckue Metoabl n3ydeHus soitonnu. [lepexoansie GopMbl U GUIOTCHETUYECKUE PSI/IbI
OpraHU3MOB.

buoreorpaduueckue meto bl n3ydeHus 3Boiroiun. CpaBHeHue Gaopsl U payHbl MaTEPUKOB B OCTPOBOB. bruoreorpaduueckue 06macTi 3eMin.
Buabl-sHAEMUKN U PENUKTHI.

DOMOpPHUOJIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METO/IbI U3yYSHHs IBOJIONMU. [ eHeTHUeCKue MeXaHU3Mbl SBOJIOIMHA OHTOTEHE3a U
MOSIBJICHUSI BOJIFOIITMOHHBIX HOBHIECTB. ['OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyiuMeHTapHble opraHbl M aTaBU3Mbl. MOJIEKYIISIpPHO -T€HETHYECKHE,



OMOXMMHUYECKHE M MAaTEeMaTHUYECKUE METOJbl U3yYCHHs IBOJIONUH. ['oMonornynsie reHbl. COBpeMEHHBIE METOJbI TOCTPOCHUS (PHIIOTEHETUYECKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MyTallM1 U 3BOJIIOLMS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBmwiia) OdBoJOUUU. [Ipunyun cmenvt @ynxyuii. HeoOpaTUMOCTh 3BOJIONUU. AJaNTUBHAS —paIUaIus.
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLIMH.

JdeMoHcTpauuu

Hoptpetst: K. M. bap, A. O. Kopanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuuel u cxembl: «OUIOTEHETUYECKAN PSIl JIOMIATN», «ApPXEONTEpPUKC», «3Bepo3yobie smepb», «Crerouedans», «PuHMOPUTHDY,
«CeMeHHbBIE TAaNOPOTHUKW», «buoreorpaduueckne 30HBI 3eMin», «/peid KOHTHHEHTOB», «PenukTh», «HauanpHble cTaguu 3MOPHOHATIBLHOTO
Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTHUHbIE U aHAJIOTUYHbIE OpPraHbly, «PyTuMeHTs», «ATaBU3MBDY, «XpOMOCOMHbIE HAOOPHI YEJIOBEKa U
mumnanse», «['1aBHble HanpaBIeHUs BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MyJIsSKH UCKOTIAaeMbIX OCTATKOB OPraHU3MOB, MYJISKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emJie

HaquHe TAIIOTE3bl TTPOUCXOXKICHUSA KHU3HU Ha 3emie. AOuorenes u IMaHCIICpMuUs. HOHay‘—IHI)Ie MNpEACTaBJICHUA O 3apOXIACHUU KXHU3HU
(kpeaunonu3M). ['Mmore3a MOCTOSIHHOTO CamO3apoKIEHUS KU3HU H e€ ompoBepkeHue omnbitamu . Peau, JI. Cnamnanuanu, JI. ITacrepa.
[IpoucxoxxaeHue KU3HU U aCTPOOUOJIOTHUSI.

OcHOBHBIE ATambl HEOPTraHWUYECKOW HBoNIOIMHU. [lmanerapHas (reosioruueckasi) dBOJIONHSA. XUMHUYECKass BOJIIONHUSA. AOMOTEHHBIH CHUHTE3
oprannyeckux BemecTB u3 Heopranmdeckux. Omneir C. Mmmiepa u I'. FOpu. O6pa3zoBanue nmonumepoB u3 MoHOMepoB. KoarepBaTHas rumorte3a A.
N. Omapuna, runore3a nepsudHoro OympoHa JIk. XonjaeiHa, reHetnyeckas rumote3a . Mémrepa. Pubosumsl (T. Uek) u runotesa «mupa PHK»
V. I'unbepra. @opmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu u MeToasl e€ n3ydeHus. Vckonaemble oprannyeckue octaTku. I'eoxponosiorus u €€ metoapl. OTHOCUTENbHAS M a0COTIOTHAS
reoxpoHojorus. ['eoxpoHonoruyeckas mkaaa: 30Hbl, 3pbl, IEPUOJbL, STOXH.

Havanphblie aTanbl opranudeckoi 3Bostonuu. [losiBieHne M 3BOJIIONMS MEPBBIX KIETOK. DBOIIOIMS MeTabonu3ma. Bo3HUKHOBEHHE MEpBbIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHAJIOT MepBbIX Ha 3emiie coobmiectB. CTpoMaTosuThl. [IpoKapruoOThI U 3yKapuOTHI.

[IpoucxoxxaeHue SykapuoT (CUMOUOTEHE3). DBOJIOLMOHHOE MPOUCXOXKACHHE BHUPYCOB. [IpomcxoxkaeHrne MHOTOKIETOYHBIX OPTaHHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATarbl SBOJIIOIHHU BhICHINX pacTeHuid. OcHOBHBIE apoMop(do3bl pacTeHuit. Beixoa pactenwuii Ha cymry. [losiBieHre criopoBbIX pacTeHU
1 3aBoeBaHue MU cymnd. CemeHHble pacteHusd. [IporcxoxieHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl BOIOIUH XKUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. Benickas ¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE
COBpeMeHHBbIX THUIOB. IlepBbie XopnaoBble >KuMBOTHbIE. JKHM3HB B BOJE. DBOJIIOLMS TO3BOHOYHBIX. lIpoucxoxkneHue ampuOuil M penTUiIni.
[TpoucxosxaeHne MIIEKONUTAIOMMX U NTHLL. [IpuHIun kiaroueBoro apomopdosza. OcBoeHne 6€CrI03BOHOYHBIMU U TO3BOHOYHBIMH JKUBOTHBIMHU CYIIIH.

Pa3zputue xu3HM Ha 3emje MO 3paM U MepHoAaM: apxeil, mpoTepo30H, maneo3oi, Me3030M, KaifHo30M. OOIas XapakTepUCTHKa KiIUMara |
reoJIorMyeckux rnpoueccoB. llosBiaeHne M pacuBeT XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €ro YCJIOBHMS M BIMSHHME Ha Ta30BbIil cOCTaB
aTMoc]epsl.



MaccoBble BBIMUPaHMsI — 3KOJIOTHUECKUE KPU3HUCHI Mpouuioro. [IpuunHel U cieacTBusi MacCOBbIX BhIMUpaHuil. COBpEMEHHBIN IKOJIOTMUECKUN
Kpu3sHuc, ero ocooennoctu. [IpoGiema coxpanenus 6mopazHooOpa3us Ha 3emIie.

CoBpeMeHHas cucTeMa opranndeckoro Mupa. IIpuanuie! knaccupukanuy opranu3mMoB. OCHOBHBIE CUCTEMAaTHUECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

Hoptpetsr: @. Peau, JI. Cniannannanwy, JI. [lactep, M. 1. Meunukos, A. U. Onapun, Jx. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabnuuer u cxembr: «Cxema omnbita @. Penny, «Cxema omnbita JI. [TacTepa mo u3ydeHUIo caMo3aposkIeHUs )KU3HMY», «Cxema omnbita C. Musuiepa,
I'. FOpu», «Ortambel HeopraHumyeckoil 3Boironun», «l'eoxpoHosnornueckas mkana», «HauyanbHble 3Tambl OpraHu4eckod 3BosonUN», «Cxema
o0Opa3oBaHusi 3yKapuoT IyTéM cumOuoreHeza», «Cucrema XUBOW MpHUpOasD», «CTpoeHHE BUpyca», «ApoMopdo3bl pacTeHHun», «PUHHOPHUTHDY,
«OJTHOKJIETOYHbIE BOJIOPOCIN», «MHOTOKIETOUHbIE Bogopocin», «Mxuy», «llanoporHuxkm», «l'onocemeHHble pacTeHus», «OpraHbl IIBETKOBBIX
pactenuit», «CxeMa pa3BUTHs >XUBOTHOTO MHpa», «Apomopdosbl KUBOTHBIX», «lIpocreiimmey, «KumednononocTHbie», «llmockue dvepBu»,
«Unenncronoruey, «Pu1ob1», «3eMHOBOHBIEY, «IIpecMbikatomuecsy, «IITuieny, «MnexkonuTtaromuey, «Pa3BuTne )KU3HU B apXeckol apey, «Pa3Burue
JKU3HU B IPOTEPO30MCKO 3pey, «Pa3BUTHE KU3HU B MAIEO30MCKON 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HHU B KAWHO30MCKOM
ape», «CoBpeMeHHasi CCTeMa OPraHUYECKOTO MHUPay.

O6opynoBanue: repdapuy pacTeHUI Pa3IUYHBIX OTAENOB, KOJUIEKIIUU HACEKOMBIX, BJIQXKHBIE MPEnaparhl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIUHA UTJIOKOXKHUX, CKEJIEThl MMO3BOHOYHBIX JKMBOTHBIX, Yydesla NTUL M 3BEPEH, KOJUIEKIUN OKaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJIDKH
OPraHNYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnas JaGoparopHas pa6ora «MojenupoBanue omnbiToB Muiuiepa—tOpu mno u3ydeHHio aOMOTEHHOTO CHUHTE3a OpPraHMYECKUX
COCIMHEHUH B TIEPBUYHON aTMOChepey.

JlabopaTopHas padora «/3ydeHHe U ONMCAHUE UCKOTIAEMBIX OCTATKOB IPEBHUX OPraHU3MOB).

IIpakTnyeckas pa6ora «/3ydueHne ocOOEHHOCTEH CTPOCHUSI PACTEHUN Pa3HBIX OTACIOB.

IIpakTuyeckas padora «/3ydeHne 0coOEHHOCTEN CTPOCHUS O3BOHOUHBIX KUBOTHBIX).

Tema 5. [Ipoucxo:kaeHue 4eJi0BeKa — AaHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTHU. MeTOo/1bI aHTPOIIOJIOT UH.

CraHoBjeHHE MTPEJICTABICHUI O MPOUCXOKICHUH YelloBeKka. Penurnosnsie Bo33peHus. CoBpeMeHHbIe HaydHbIe TEOPUH.

CX0JCTBO YenioBeKa ¢ )KUBOTHBIMU. CHCTEMaTHYECKOE MOJI0XKeHUe YenoBeKka. CBUIETENbCTBA CXO/ICTBA YEJIOBEKA C dKUBOTHBIMU: CPAaBHUTEIILHO-
Mopdooruueckue, SMOpUoIOTHIEcKre, (PU3H0I0r0-0HOXUMUYECKHe, MoBeAeHuecKrue. OTINUNsS YeloBeKa OT KUBOTHBIX. [IpAMOX0KIeHIE H KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAILHOM CHCTEMBI.

JBuxkymue cuibl ((hakTopbl) aHTpomoreHesa: Ouosoruueckue, couuanbHbie. COOTHOIIEHHE OMOJIOTMYECKMX U COLMANBHBIX (PaKTOPOB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWM AaHTPONOreHe3a. PaHHHME uenoBeKoOoOpa3Hble 00€3bsSHBl (MPOKOHCYIbl) WM paHHUE TOHTUABI — OOIIHUe MPEeaKH
4e0BEeKOOOPa3HbIX 00E3bsH U JOJeH. ABCTPATIONUTEKH — ABYHOTHE MIPEIKHU JTtoiel. YenoBek yMemblii, epBble U3TOTOBIICHUS OpYyaHi Tpyaa. UenoBek
MIPSIMOXOIAIIUI ¥ TIEPBBIN BBIXOJ JFOJEH 3a mpenensl Adpuku. YenoBek reiaens0eprckuil — oOmuii mpe1oKk HeaHepTalbCKOro YeloBeKa U YeJoBeKa
pazyMHoro. YenoBek HeaHIepTaJIbCKUIM KakK BUJI JIFO/IEH XOJIO0IHOTO KiumaTa. YelnoBek pa3yMHbI COBPEMEHHOIO THIIA, JEHHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npenenamu Adpuku. [laneorenetuka u najieoreHOMUKA.



DOBOMIONUSL COBPEMEHHOTO 4YelOBeKa. EcTecTBeHHBIH OTOOp B MOMYIAMMSIX 4YeJdoBeKa. MyTalMOHHBIA MpoOIecC W MOJUMOP(PH3M.
[TonynsiOHHBIE BOJHBL, Apeii( TeHOB, MUTpAHs U «3((EKT OCHOBATEISD B MOMYIISIIASIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue packl. [lonstue o pace. bosnbliiue pacsl: eBporneonaHas (€Bpa3uiickas), aBCTpaio-HerpouaHast (3KBaTOpUaIbHasi), MOHTOJIOMTHAS
(a3maTcko-aMepuKaHcKkas). Bpems u nyru pacceiieHus uyenoBeka Mo miaHere. EqMHCTBO yesnoBedeckux pac. HayuHast HECOCTOSTENIBHOCTh pacu3Mma.
[TpucnocobaeHHOCTh YeIoBEeKa K pa3HbIM YCIOBUSM OKpYKaromiew cpeabl. BiusiHue reorpaduueckoid cpeabl u apeiida reHoB Ha MOPQOJIOTHIO U
(U3MOJIOTHIO YeTOBEKA.

MeXIUCUUIUIMHAPHBIE METOABI B (hu3M4YecKoi (OMOJIOTHYECKOM) aHTPOIOJIOTHH. JBOJIONMOHHAS AHTPOMOJIOTHA M MAJICOAHTPOOJIOTHS
YeJIOBEUECKUX MOMyIsuuii. bruocomnmanpHble HCClIeOBaHUS MPUPOJBI YenoBeka. McciemoBanne KOABOJIOIMH OWOJIOTHYECKOTO M COLMAIBHOTO B
YeJ0BEKe.

JdeMoHcTpauuu

Ioprpertsrl: Y. Jdapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuubl 1 cxembl: «MeToabl aHTpOToJIOTHNY, «['0JI0BHOW MO3T YenoBekay, «HemoBekooOpa3Hbie 00e3bsiHb», «CKeNeT uenoBeKa U CKEJeT
muMnanse», «PyIuMeHThl M aTaBU3MbD), «J/[BHIKYyIME CHJIBI aHTPOIOIeHE3a», «OJBOJIOIHOHHOE JPEBO YENIOBEKa», «ABCTpaIONUTEK», «YenoBek
yMenbii», «YHemoek mpsaMoxoasmuiny, «llenucoBckuii yenoBek» «Heanaepranbupb», «KpoManboHIY, «IIpenkn yenoBeka», «ITambl 3BOJIOLUU
yeloBeKa», «Pacel yenoBekay.

O6opynoBaHue: MyJISDKH OKaMEHEJIOCTEH, MpeIMeTOB MaTepualbHON KyIbTYphl MPEAKOB 4YeJIOBeKa, penpoaykuuu (doTtorpaduu) KapTHH c
MHU(DOTOrHUeCKUMHU U OMOJIEHCKUMU CIOXKETaMH MPOUCXOXKACHUS YyeroBeka, poTorpapuu HaX0JA0K UCKOIaeMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YeIoBeKa,
MOJIeJb Yeperna YeJIoBeKa U yeperna MKUMIIaH3€e, MOJIENIb KUCTH YeJIOBEKa M KUCTH IIMMIIaH3€, MOJIEIM Topca MPEIKOB YeJIOBeKa.

Jla6opaTopHasi padora «3ydeHne ocoOEHHOCTEN CTPOCHUSI CKeleTa YeI0BeKa, CBSI3aHHBIX C MPSMOXO0XKACHUEM.

IIpakTHyeckasi padora «/3yueHne 7KOJOrHYECKUX aAANTALMI YETOBEKay.

Tema 6. IkoJ10rUsi — HAYKa 0 B3aUMOOTHOLIEHUSIX OPraHNU3MOB U HAIOPraHM3MEHHbIX CHCTEM € OKPY:Kalollei cpenoi

3aporKeHre U pa3BUTHE dK0JIOTHH B Tpyaax A. ['ymbonbsara, K. @. Pynee, H. A. CeBepuioBa, O. I'ekkens, A. Tenciu, B. H. Cykauépa. Paznensl
U 3a71a4i 9K0JI0TuH. CBSI3b AKOJIOTUU C APYTUMH HayKaMHU.

Metonel skonoruu. lloneBpie HaOmOAEHMS. ODKCIEPUMEHTHl B JKOJOTMH: IMPUPOAHBIE U JiabopaTopHble. MoOJenupoBaHUE B SKOJOTHH.
MOHUTOPHHT OKPYXKAIOIIEH CPebl: JOKATbHbIN, pErHOHAIBHBIN U TJI00TbHBIN.

3HauE€HHE DHKOJIOTMYECKUX 3HAHUM JUIsl 4YeJIOBEKAa. DKOJIOTMYECKOE MHUPOBO33PEHUE KaK OCHOBA CBS3€H 4YEJIOBEUECTBA C IPUPOJIOM.
dopmMupoBaHUE IKOJIOTUIECKON KYIbTYpPhI H 9KOJOTHYECKON T'PaMOTHOCTH HACEICHHUS.

JdemMoHcTpanun

Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabauie! u cxembl: «Pa3nensl skoI0TUNY, «METOoAbl FKOIOTUNY, «CXeMa MOHUTOPUHTA OKPYKAOIIEH CPeIbl».

JladopaTopHas padora «/3ydeHre METOI0B DKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl u cpega 00MTaAHUA



Okonornyeckue (akTOpsl U 3aKOHOMEPHOCTH uX aAedcTBUs. Kiaccudukanums sKojgormueckux (akTopoB: aOHMOTHUECKHE, OHOTHYECKHE,
a"TpornoreHHsie. O0mue 3aKOHOMEPHOCTH JACHCTBUS 3Konorndeckux (gaxrtopos. [IpaBuno munumyma (K. Ilnpenrens, FO. JInbux). TonepaHTHOCTS.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue Gaxktopbl. CBEeT Kak 3Kkonorndeckuii pakrop. JleficTBre pa3HbIX y4aCTKOB COJTHEYHOTO CIIEKTPa HA OPraHU3Mbl. DKOJIOTHYECKUE
IPYIIbI PACTEHUH U )KUBOTHBIX 110 OTHOILLIEHUIO K cBeTy. CUrHanbHast pojib cBeTa. PoTonepuoausm.

Temneparypa kak skosoruueckuil ¢akrop. [leiictBue Temmneparypsl Ha opraHusmbl. [lolkumorepMHblE U TOMOMOTEPMHBIE OPIraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxHocTh Kak skosiormueckuid ¢akrtop. IIpucnocobneHus pacTeHWid K IMOJIepKaHUI0 BojaHOTO Oamanca. Knaccudukamus pacteHuidl 1o
OTHOIIEHHUIO K BoJie. [IpucnocobneHus ;kMBOTHBIX K U3MEHEHUIO BOJIHOTO peXuMa.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAs, IIIyOMHHAsl MOANOYBEHHAs, BHyTpuOopraHmzMeHHas. dusuko-
XMUMHUYECKHE 0COOEHHOCTH cpejl 00uTaHus opraHu3MoB. [Ipucnoco6ienns opraHiu3MoB K JKU3HH B Pa3HbIX cpeax.

buonorunueckue putmbl. BHemHue u BHyTpeHHue puUTMbl. CyTOUYHBIE U TOJUYHbIE PUTMBL. [IpHcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM YCIIOBUH JKU3HM.

Kuznennsie Qopmbl opraHuzMoB. llonsitue o xu3zHeHHOW (opme. KuzHeHHble QOPMBI pacTeHHl: JepeBbs, KyCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJJHOJIETHHE TpaBbl. JKu3HEeHHbIE POPMBI KUBOTHBIX: TUAPOOUOHTHI, T€0OUOHTHI, a3p0OHMOHTBI. OCOOEHHOCTH CTPOECHUS U 00pasa
KU3HU.

buoTtnueckue ¢pakropsl. Busibl 6MoTHYECKMX B3aUMOACHCTBUN: KOHKYPEHIIMS, XUITHUYECTBO, CUMONO03 1 ero Gpopmsl. [lapazutism, koonepanus,
MyTyalu3M, KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaxyieOHm4ecTBO). Herpoduueckue B3ammopeicTtBusi (Tomuyeckue, Qgopuueckue, ¢Gadbpuueckue).
3HayeHne OMOTUUYECKUX B3aUMOJEHCTBUH JUIsl CYIIECTBOBAHUS OPraHU3MOB B cpesie 0O0uTaHus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHMSL.

JdemoHcTpauuu

Tabnuuel u cxemsl: «Jkonorudeckue (Gakrope», «CBETOBOW CHEKTP», «IDKOJOTMYECKHE TPYIIbl JKUBOTHBIX IO OTHOILIEHUIO K CBETY»,
«TenynokpoBHbIE >KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHbIE», «DU3HOJIOrMUYECKHE aAanTalMM >KUBOTHBIX», «Cpenbl OOMTaHUS OPraHU3MOBY,
«buonornueckne putMbl», <«OKuzHeHHble (GopMbl pacTeHMiD», «Knu3HeHHbIe (OPMBI JKUBOTHBIX», «DKOCHCTEMa UIMPOKOJIMCTBEHHOIO Jiecay,
«JKocucTeMa XBOMHOro Jjieca», «Llenu nutanusy, «XumnandectBoy, «Ilapazutuzm», «Konkyperuus», «Cumonosy, «KommeHcaamsm».

OO6opynoBanue: repbapud pacTeHUl M KUBOTHBIX, IPUCHOCOOIEHHBIX K BIMSHHUIO DPA3JIMYHBIX 3KOJIOIMYECKMX (aKTOpOB, repOapuu
CBETOJIFOOUBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOUBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pAacTeHUs, repdapun u
KOJUIEKIIUH TEIJI0IF00UBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHUH, Yydena MTULl U 3Bepeil, repdapuu pacTeHUl, OTHOCAIIUXCSA K TUIPOQUTaM,
KcepopuTaMm, Me30(pUTaM, KOMHATHbIE PACTEHMs JAHHBIX TPYII, KOJUIEKIHMU XMBOTHBIX, OOUTAIOIIMX B pa3HbIX cpenax, repoapuu U KOJUICKLUHU
pacTeHuil 1 JKUBOTHBIX, 00IaJalOIIUX YePTaMU MIPUCIIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUMN JKU3HU, TepOapuu U KOJUIEKIIMU PAaCTeHUN U
KUBOTHBIX PA3JINYHBIX KU3HEHHBIX (POPM, KOJUIEKLIMH )KUBOTHBIX, YUACTBYIOIIMX B Pa3IMYHbIX OMOTHYECKUX B3aUMOAECHCTBUIX.

JlaGopaTopuasi padora «BbIsiBiIeHHE IPUCTIOCOOIEHUI OPraHU3MOB K BIUSHUIO CBETa».

JlaGopaTopHasi padora «BblsiBiIeHHE IPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO TEMIIEPATYpPhI».

JlaGopaTopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. IKko0J10rUs1 BUAOB ¥ NOMYJISIIHI



DKOJIOTUYECKHE XapaKTePUCTUKU momyisinuu. [lonymsnus kak Ouonornueckas cucrema. Posib HE0THOPOJHOCTH cpefibl, (PM3NUYecKux O0apbepoB
1 0coOeHHOCTeH OMOJOrHK BUJOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpPHI HOMyssiuidi. OCHOBHBIE MMOKAa3aTeNH MOMYISALINN: YHUCICHHOCTS,
IJIOTHOCTB, BO3PACTHAs U II0JI0OBAsk CTPYKTYPA, POKIAAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTb, MUTPALIUSL.

DKoJioru4ecKasi CTpykrypa nomyiasiunu. OneHKa YuCIeHHOCTH MONyisiuuy. JIuHaMuka nonyisinuu 1 e€ peryasauus. buotnueckuil noreHuuan
nonyssanud. MojenupoBanue JMHAMMKM Honyisnud. KpuBele pocra yuciaeHHOCTH nomyisinud. KpuBble BbDKMBaHUA. Perynsnus 4mMCIEHHOCTH
MOMYJISILUI: poJib (PaKTOPOB, 3aBUCAILIUX U HE 3aBUCSIIMX OT IVIOTHOCTU. DKOJIOTMUECKUE CTpaTerun BUJIoB (r- u K-ctparerun).

[Tonste 06 skosornyeckoil Hume Buga. MecrooOuranue. MHoromepHass mojenb 3kojoruuyeckoil Humm JLx.M. Xatunncona. Pasmepst
9KOJIOTHYecKor HuM. IloTeHnnanpHas U peann30BaHHAs HULLIH.

Bun xak cucrema nonynsuuii. Apeans! BUJI0B. BUIbl U UX )KU3HEHHBIE CTPATETHH. DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHHS M MUIPALIU )KUBOTHBIX. bruosiornyeckiue MHBa3Uu 4y KepOAHBIX BUJIOB.

JdeMoHcTpauuu

IMoprper: [Ix. M. XaTyuHCOH.

Tabauiel ¥ cxeMbl: «DKOJIOTHYECKHUE XapaKTEPUCTUKHU NONyasiuun», «lIlpocTpaHcTBEHHas CTPYKTypa MOMyJsun», «Bo3pacTHble mUpaMubl
nomyisuun», «CKOpOCTh 3aCEICHUS MOBEPXHOCTH 3€MJIA PA3IMYHBIMU OpraHu3MamMmy, «Moaeinb skonorndeckoit Humu /[x. M. Xaruuaconay.

O6opynoBanue: repOapuu paCTeHUM, KOJUICKITUN KUBOTHBIX.

JladopaTopHasi padora «I[Ipucnocobnenusi ceMsiH paCTeHHI K pacCeeHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

Coo0bmecTBa oprann3MoB. brorieHos u ero crpykrypa. CBsizu MEXly OpraHu3MaMu B OHOIIEHO3E.

Oxocuctema Kak oTkpbiTasg cucreMa (A. k. Tencnu). OyHKIIMOHAIBHBIE OJOKHM OPraHU3MOB B AKOCHCTEME: IMPOIYICHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBaH. Tpoduueckue menu u cetn. Adnorndeckue 610ku skocucteM. [ToUBbI 1 bl B 9KOcHucTeMax. KpyroBopoT BemiecTs
Y TIOTOK SHEPTHH B SKOCUCTEME.

OcHoBHbIE TIOKa3aTeNn SKOCUCcTeMbl. broMacca v mpoayKius. DKOJIOTUYECKUE TUPaMUIbl YKcel, OnoMacchl U SHEPrUu.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHU.
[lepBuuHbIC ¥ BTOPUYHBIE CYKIECCHUHM M MX MPUYMHBL. AHTPONOreHHbIE BO3ACHCTBUS Ha cykieccuu. KimmakcHoe coobmiectBo. buopasnoobpasue u
MOJIHOTa KPYrOBOPOTA BELIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKocucmembl 03Ep U pek. IKocucmemvl MOpeli U OKearHos. IKocucmemsl MYHOP, 1eco8, Cmeneti, NyCMmbltb.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATpOdKOCHCTEMA. ATpolieH03. Pasnuuns Mex 1y aHTPOTIOT€HHBIMU M IPUPOAHBIMU IKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opoackas diopa u Gpayna. CuHaHTpONU3alKsa ropoAcKkoii payHsl. buonoruueckoe
1 XO3SIIICTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMO/IEHCTBUI OPraHU3MOB B SKOCUCTEMaX. Pob kackaonozo s¢pghexma u 61u006-30upuxamopos
(k1t0uesbix 6u008) 8 hyHKyUuoHUposanuu 3xocucmem. IlepeHoC SHEPTUU U BEIIECTB MEXAY CMEKHBIMHU 3KOCHCTEMaMH. Y CTOMUYMBOCTH OPTaHU3MOB,
MOMYJISIIMM U 9KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUM.

Mexanuzmvi 8030elicmsus 3a2psA3HeHUll PASHLIX MUNOG HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL IKONI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmausi. MeToI0I0T sl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanuu



Hoptper: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jecay, « DyHKIIMOHATIbHBIE
IPYIIBI OPraHU3MOB B SKOCUCTEME», «KpyroBopoT BemecTB B sKocucTeMey, «Llenu nuranus (macTOUIHAs, IETPUTHAS)Y, «IKOJOTHUECKAs M paMUIa
qucen», «IDKOJOTHYecKass MupaMuaa Ouomaccel», «IKoJoruyeckas mupamuna sHeprum», «OOpasoBanue 0omnota», «llepBuuHas CyKueccHs»,
«BoccranoBieHue jeca nocie noxapay, « JKocuctemMa o3epay», «ArpoueHos», «KpyroBopoT BEIIECTB U MOTOK SHEPruu B arpoleHose», «lIpumepsr
ypOO3IKOCHUCTEM.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI[ U 3Bepei, repOapuul KyJIbTYpHBIX M TUKOPACTYIIUX PACTEHHIA,
aKBApUyM KaK MOJIENb 3KOCHCTEMBI.

IMpakTnyeckas padora «3ydyeHnue u onucanue ypoo3KOCUCTEMBIY.

JladopaTopHasi padora «/3ydeHue pazHooOpa3usi MEJIKMX OUYBEHHBIX WIEHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeus «IKCKypcus B TUIIMYHBINA OMOTE01IeHO3 (B 1yOpaBy, Oepe3HsK, elNbHUK, Ha CYX0/10JIbHBIN WJIM HOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKYypCHs B arpodKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanbpHas 3KocucTeMa

buocdepa — obmennanerapuast 000y1049ka 3eMJiT, T/I€ CYIIECTBYET WU CYIIIECTBOBaA )XU3Hb. PazBuTue mpeacraBiennii o ouocdepe B Tpyaax
3. 31occa. Yuenue B. W. Bepuaackoro o 6uochepe. O6mactu 6uocheps u e€ cocras. JKuBoe BemecTBo Ouocheps u ero GyHKITUH.

3aKOHOMEPHOCTH cymiecTBoBaHuUs Onocdepbl. OcodeHHOCTH Orochepsl Kak rI00aTbHOM SKOCHCTEeMBI. J[nHaMrueckoe paBHOBecHe B Onocdepe.
KpyroBopoTsl BeliecTB 1 OMOTEOXMMUYECKHE ITUKIIBI (YTiIepo/1a, a30Ta). PUTMUYHOCTH sIBJICHUH B Onocdepe.

3oHanpHOCTh OHOochepsl. [lonstre o Ouome. OcHOBHBIE OMOMBI CYILIN: TYHIPA, XBOIHbIE Jieca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEMH,
CaBaHHBI, MYCTBIHU, TPOITUUYECKHE JIECa, BEICOKOTOPhs. KinMar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa v QyHKIIHS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHITHANA U OMOCHEPHBIX (YHKITHMH.

JdemoHcTpauuu

IToptpetsl: B. W. Bepuanckuii, 3. 3rocc.

Tabauisl u cxembl: «l'eocdepsl 3emnn», «KpyroBopot azora B npupojae», «KpyroBopor yriepoaa B mpupojae», «KpyroopoT kuciopoaa B
npupojien, «KpyroBopot Boasl B mpupoie», «OcHOBHBIE OMOMBI Cymny, «Knumarnueckue mosca 3emn», « Tyaapay, «Taira», «CMemaHnHbIl Jecy,
«IIupokosucTBEHHBbIN JIecy, «Ctenby, «CaBanHay, «IlycTeinay, « Tponudeckuii gecy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpy:Kaomas cpeaa

DKOJOTHYeCKHe KPU3UCHI U X TPUUKHBL. Bo3aelicTBue yenoBeka Ha Ouocdepy. 3arpssHeHne BO3AyIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHU e
BOJIHOM cpenibl. OxpaHa BOAHBIX pecypcoB. Pa3pyenue noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kinumara.

AHTPONIOr€HHOE BO3/ICHCTBHE HA PACTUTEIbHBIN U )KUBOTHBINA MUp. OXpaHa paCTUTENbHOIO U )KUBOTHOTO MUpa. OCHOBHBIE MPUHILIMIIBI OXPaHBI
npupoabl. Kpacueie kauru. Oco6o oxpansiembie pupoaasie Tepputopunt (OOIIT). boranndeckue capl U 300J0THYECKHE TAPKU.



OcCHOBHBIE IPUHIUITBEI YCTOMYUBOTO PA3BUTHS YEJIOBEYECTBA U PUPOIbL. PalimoHamsHOE PUPOIOTIONH30BAHUE H COXPAHEHHE OMOJIOTHIECKOTO
pasHooOpa3us 3emun. OOmUE 3aKOHOMEPHOCTH TIO0ATBHBIX KOJOTHUECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpPH3UCAa M €r0 BEpPOSITHBIC
IIOCJIEICTBUSL.

Pa3BuTne MeTOI0B MOHUTOPUHTA PA3BUTHS OTIACHBIX TEXHOTCHHBIX MpoLeccoB. CucmemHble ucciedo8anus nepexooa K pecypcocbepezaioujeti u
KOHKYPEeHmMOCnocoonotl snepeemuke. buonocuueckoe pasnoobpasue u oduopecypcvl. Hayuonanvhvie ungopmayuonusie cucmemvl, obecnedugaroujue
oocmyn K umgopmayuu no COCMOSHUIO OMOENIbHbIX 6U008 U 3xocucmem. OCHOBbL dKOpeaburumayuu 3Kocucmem u cnocobos 60pvbowvl ¢
buonospexcoenusmu. Pekoncmpykyus MOpCKUX u HA3eMHbIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuiubl U cxembl: «3arps3HeHue arMocheprl», «3arpsizHeHHe Tuapocdepb», «3arps3HeHue nouBbly, «llapHukoBbiit addexry, «Ocobdo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPHI, «MOJICITH YIIPABIIEMOTO MUPAY.

Ob6opynoBanue: hoTorpaduu oxXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHo#t kauru Poccutickoit @enepannu, KpacHoit KHUTH perroHa.
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 110 BUOJIOI'A HA YPOBHE CPEJJHEI'O OBILIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3ysIbTaTaM OCBOCHHS 00YJAIONTUMHUCS MPOTPAMM CPETHEro 00Iero oopa3oBaHus: JIMYHOCTHBIE,
MeTanpeaIMeTHbIE U IPEIMETHbIE.

B cTpyKType TMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS ITPOTrPAMMBI [0 OMOJIOTUH BBIJIEICHBI CIIEIYIONINE COCTABIISIIOIINE: OCO3HAHUE 00yJarOIIUMHUCS
pOCCHIICKON rpaXKAaHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTH ¥ CAMOONPECIICHUIO, Haludue Momusayuu K 00y4eHHIo
OUOJIOTHH, YelleHanpasieHHoe pa3gumue BHYTPEHHUX YOSKIEHUI JIMYHOCTU Ha OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPUUECKUX TPAAMIIMMA Pa3BUTHUA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U  CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH JAEATEIBHOCTH I[EHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMH, MIPUCYIIUMH CHCTEMEe OHOJIOTHYEeCKOro 00pa3oBaHusl, Haluuue npagoCcoO3HAHUSA FIKOJIOTUIECKOU KYIbTYPbl, CHOCOOHOCMU CIMABUMb LEIH
U CTPOUTH KU3HEHHBIC TJIAHBI.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBbl 1O OHOJIOTUU JOCTUTAIOTCS B €IUMHCTBE Y4eOHONW M BOCIUTATENBHOM NEATEIbHOCTU B
COOTBETCTBUU C TPATUIMOHHBIMU POCCUMCKHUMH COIUOKYIbTYPHBIMH, MCTOPUYECKUMHU U JAyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, MPUHSATBIMU B
oOl1ecTBe MpaBUJIaMyd U HOPMaMH MOBEICHUS M CIIOCOOCTBYIOT MPOIEccaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PAa3BUTHUSI BHYTPEH HEl
MO3UIUHU JTUYHOCTH, TATPUOTH3MA U YBAXKECHHSI K 3aKOHY U ITPABOTOPSIIKY, YEIOBEKY TPY/Ia U CTaplieMy MOKOJIEHHIO, B3AUMHOTO YBaXKEHUS, OEPEKHOTO
OTHOIICHUS K KYJIbTYPHOMY HAcCJeAUI0 U TPAJIUIIUSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoii @enepannu, mpupoie U OKpyKaroiei cpeze.

JIn4HOCTHBIE pE3yabTaThl OCBOCHHS y4eOHOTO mpenMera «bBHONOTHS» MOKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTH OOyYaromIuxcs
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHON BHYTPEHHEW MO3UIIMEH JTUUYHOCTH, CHCTEMOU 1IEHHOCTHBIX OPUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX yOEXKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IEHHOCTSM POCCHUKCKOTO OOIIECTBA, PACHIMPEHUE KMU3HEHHOTO OMbITAa U OMbITa ACSITEIbHOCTH B MpoIlecce
peanu3alnuy OCHOBHBIX HAMPABICHUH BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM UHCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UIINU 00YJAIOIIErocsi KaKk aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUIICKOTO OOIIECTBA;



0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX TPaB ¥ 0043aHHOCTEH, YBaKEHHE 3aKOHA M MTPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM AEATENLHOCTH IMPH CO3JAaHUHM YYEOHBIX MPOEKTOB, PEIICHHH y4eOHBIX M IMO3HABATEIbHBIX 3a/1ad,
BBITIOJTHEHUH OMOJIOTMYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPEAETATh COOCTBEHHYIO MO3UIIMIO 10 OTHOLICHHUIO K SBJICHUSM COBPEMEHHOW )KM3HU U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOUX JICHCTBHIX HEOOXOJAUMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHSI JIFOJICH C Pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMH
LIEHHOCTSAMHU U COLIMATIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBHITIOIHEHHUS YU€OHBIX, TO3HABATEIBHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEIBHOT O
OTHOIIEHUSI K MHEHHUIO OTIIIOHEHTOB IPU 00CYX/IEHUH CHIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEP/KAHUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKON J1EATENbHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKON I'paXAaHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY Hapoay, UyBCTBa OTBETCTBEHHOCTH IEpe]
PonuHoi, roprocTu 3a ¢BoM Kpal, cBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOITOHAIIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACIEANIO U MaMsITHUKAM MPUPOJIbl, JOCTHXKEHUsIM Poccun B Hayke, HICKYyCCTBE, CIOPTE, TEXHOJIOTUSX,
TPYAL;

CIIOCOOHOCTH OLIEHUBATh BKJIa/l POCCUMCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOJIOTUH, TOHUMAaHUS 3HaYeHUs] OMOJIOT MY B TO3HAHUH 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOI0 OOIIECTBA;

uaeiHast yoex1EHHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3aiuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHME JYXOBHBIX IEHHOCTEH POCCUICKOTO HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OLIEHUBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIMUTENSIM, CO3JAHUI0 CEMbUM HAa OCHOBE OCO3HAHHOTO IPUHATHS LEHHOCTEM CEMEHHON XU3HU B
COOTBETCTBUU C TPAAULUIMHU HapoJ0B Poccuu;

4) 3cTeTHYecKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUYasi 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, 00IIECTBEHHBIX OTHOIICHHUIA;

[TOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) puznueckoro BocnuTanus, GopMHUPOBAHNS KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOI0 0J1ArOIOJIyYHs:

MOHUMAaHHE M pealn3alus 3J0poBOro M 0e30macHOro odpasza KU3HU (3710pOBOE MUTaHHUE, COONIOJEHHWE TUTHEHHUYECKUX IMPaBUI U HOPM,
cOamaHCHUPOBAHHBIN PEKUM 3aHSATUN U OTIbIXA, peryispHas Quandeckas aKTUBHOCTb), O€PEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U MICUXUYECKOMY 370POBBIO;

MOHMMaHHEe IIEHHOCTH MPaBWJI MHUBHUIYaIbHOTO U KOJUIEKTUBHOTO 0OE30MaCHOr0 MOBEIEHHS B CUTYaIUSAX, YTPOXKAIOIIUX 3JOPOBBIO U KHU3HU
JTIOCH

0CO3HAHME MOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBbIYEK (YHOTPEOIEHUS allKOT0Jisl, HAPKOTUKOB, KYpEHHs);

6) TPYAOBOIO0 BOCIINTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;



TOTOBHOCTh K AaKTHBHOH JESTEIBHOCTH TEXHOJOIMUYECKOW M COLMAIBHOW HANpaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, IJIAHUPOBATH U
CaMOCTOSITEIIHO BBITIOJIHATh TAKYIO IS TEIbHOCTB;

MHTEpEC K PAa3IMYHBIM cdepam NpodecCHOHATBHON AEATENIbHOCTH, yYMEHHE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oymymed mnpodeccun u
peann30BBIBaTH COOCTBEHHBIC KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH JKU3HU;

7) 3K0JIOrHYEeCKOr0 BOCIIUTAHHUS:

HKOJIOTUYECKH I1eJIecO00pa3HOe OTHOMICHUE K MPUPO/Ie KaK UICTOYHUKY KHU3HU Ha 3eMIie, OCHOBE €€ CyIIIeCTBOBAaHUS;

MIOBBIIICHUE YPOBHS IKOJOTHUECKON KYIBTYpPhI: TPUOOPETEHUE OTBITA TUIAHUPOBAHMS IOCTYIKOB M OIEHKH UX BO3MOXKHBIX MOCIIEACTBUHN IS
OKpYKaroILen Cpeibl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa dKOJIOTUYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CTIOCOOHOCTH MCIIOJIB30BATh MPHOOpPETaeMBbIe TP U3YYCHUH OMOJIOTHY 3HAHUS U YMEHUS TIPU PEIICHUH MPOOIIeM, CBSI3aHHBIX C pallHOHAIEHBIM
MIPUPOJIOTIONIF30BaHUEM (COOIOIEHHE TTPABHII MOBEJICHHS B MPUPOJE, HANPABICHHBIX Ha COXpaHEHHE PABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
aKOocucTeM, Ouocdepsi);

aKTHBHOE HETPHITHE JEHCTBHIA, TPUHOCSIINX BpeI OKpYXAloIeH NPUPOIHON cpele, yMEHHe IPOTHO3MPOBATh HEOIaronpusTHBIC
HKOJIOTUYECKUE TIOCIECTBHS PEANPHHIMAEMBIX TEHCTBUH M MTPEIOTBPAIIATh UX;

HAJIMYHE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, YKOJOTHIECKON KyIbTYPHI, OTIBITA JEITEIHPHOCTH SKOJIOTHUECKOW HANPABICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCS UMHU B TI03HABATEIIFHOW, KOMMYHUKATUBHOW M COIMAILHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH IEATEITbHOCTH
9KOJIOTUIECKOH HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

cpOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BHUTHs HAyKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO
Ha JIAJI0oTe KYJIbTYyp, CHOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTA B TIOJIMKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOI M UUTATENLCKON KyJIBTYPhI KaK CPEACTBA B3aMMOJICHCTBUS MEX/y JIOBMH M TIO3HAHUS MHPA;

MOHUMaHue crnenu(uKy OHOJOTHMHM KaK HayKH, OCO3HaHUS €€ poiM B (OPMHUPOBAHWU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU
[IEJIOCTHOTO IPEJCTaBJICHHU 00 OKPYXKAIOIIEeM MHPE KaK O eIMHCTBE MPUPOJIBI, YeIOBEKa M OOIIECTBA, B TIO3HAHWU MTPUPOAHBIX 3aKOHOMEPHOCTEH 1
peLIeHn  mpooIeM COXpaHeHHUs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JUIS COBPEMEHHOHN HMBHMJIM3ALMK: OOECHECYCHUS HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3aHUE
NEePCIIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pEIIaTh PECypCHBbIC MPOOIEMBI Pa3BHTHS YEIOBEYECTBA, TOMCKA ITyTeH BBIXOJA U3 TII0OAIBHBIX
IKOJIOTMYECKUX MpOoOJeM U oOecredeHus mepexoja K YCTOHYMBOMY pa3sBUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHHUIO TPHPOIHBIX PECYpPCOB U
(OPMHPOBaHHIO HOBBIX CTAHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJTYYCHHH OMOJIOTMYECKUX 3HAHUH B LIENAX MOBBIIICHUS OOIIEH KyIbTyphl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK
COCTAaBHOM 4acTH (PYHKIIMOHAJIBHOM IPaMOTHOCTH 00ydaromuxcs, GopMUpyeMOii IPU U3y4eHUU OUOJIOTHY;

MIOHMMaHHUE CYIIHOCTH METOJOB TMO3HAHUs, UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJydaeMble 3HAHUS JUIS
aHaIM3a U OOBACHEHMS SBJICHUN OKPYXKAIOIIEro MUPA U MPOUCXOIALIMX B HEM M3MEHEHMH, YMEHHE JeflaTh 00OCHOBAHHBIE 3aKIIOUYEHUSI HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIbIO TOJTY4YEHUS T0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO MCIIOJIb30BaTh OMOIOTMYECKHE 3HAHUS JUIs pellieHHs TPOoOJIeM B peabHbIX KU3HEHHBIX CUTYaIUAX;

0CO3HAHME LIEHHOCTH HAYYHOM JIESATETbHOCTH, TOTOBHOCTbh OCYLIECTBIATh POEKTHYIO M UCCIIEI0BATENbCKYIO IeSITEIbHOCTh UHANBUIYAIBHO U

B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pPa30BaHUIO M CaMOOOPAa30BAHHIO, K AKTUBHOMY IOJIyY€HHIO HOBBIX 3HAHHWH MO OMOJIOTUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaqMeTHble Pe3ylbTaThl OCBOCHHUSI yueOHOro mpeaMera «bHOJOTHsS» BKIIOYAIOT: 3HAYMMBIC 11 (DOPMUPOBAHHS MHUPOBO33PEHUS
oOyuaroumxcs MeXIUCHUIUIMHAPHBIE (MEKIPEIMETHbIE) 00IIeHayYHbIe TIOHATHUS, OTPaKaroIlKe 1IeJIOCTHOCTh HAyYHOW KapTHHBI MUpa U CIEUU(UKY
METO/I0B TIO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHUs, SBJICHHE, MPOLIECC, CUCTEMA, HayUHbIM (akT, MPUHIUI, THIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEeJ0BaHUE, HAOIMIOJCHHE, W3MEpEHHe, HKCIEPUMEHT U JpYyrue); yHHUBEpcajbHble Yy4yeOHble AEWCTBUS
(mo3HaBaTeNnbHble, KOMMYHUKAaTHUBHbBIE, pErylsTHBHbIE), oOecreunBatonie QopmupoBaHue (YHKIUOHAIBHON T'PAMOTHOCTH M  COLMAIBHOM
KOMITETEHIIMM OO0YyYaromuXcs; CHOCOOHOCTh OOy4YalolIUMXCs MCIOJIb30BaTh OCBOEHHBIE MEXAMCLUUIIIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS B TO3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

B pesynbrare u3ydeHus OMOJOTMM Ha ypOBHE CpeaHero ooduiero oOpa3oBaHus y oOydatromierocss 0yayT chopMHpoBaHBI MO3HABATEIbHBIE
YHUBEpCaJbHble yueOHbIE NEHCTBUS, KOMMYHUKATUBHbIE YHUBEpCAJbHbIE y4eOHbIE NEWUCTBUSA, PETyISTUBHbIE YHHUBEpCAJIbHbIE yueOHbIE NEHCTBUS,
COBMECTHAs J€STEIbHOCTD.

MetanpeaMeTHbIe pe3ynbTaThl OCBOEHUS MPOTPaMMbl CPETHETO 00I1Iero 00pa30BaHus JOJKHBI OTPaXaTh:

OByajieHHe YHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMU JTeHCTBUSIMH:

1) 6a3oBbIe JJOorHUecKue AeificTBHs:

CaMOCTOSITSIIBHO (POPMYITHPOBATH U aKTYAIM3UPOBAThH IIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCII0JIb30BAaTh NP OCBOCHHHM 3HAHWUH MPUEMBI JIOTMYECKOTO MBINUICHHS (aHAIW3a, CHHTE3a, CPaBHCHMS, KiacCH(HKAIMH, 000 OIICHHS),
PacKpbIBaTh CMBICIT OMOJIOTMYECKUX IMOHATHH (BBIJCIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIIMBATh CBS3H C JPYTUMHU MOHATHIMH);

OTIPEJICIIATH LU JCATCIIbHOCTH, 3aaBasi apaMeTpbl ¥ KPUTCPUU MX JTOCTHIKECHUS, COOTHOCHUTD PE3yJIbTAThI JACSITCILHOCTH C IMTOCTABJICHHBIMU
LEJISMHU;

HCII0JIb30BaTh OMOJIOTHYECKHE MOHIATHS IS 0ObICHEHUs (DAKTOB U SIBJICHHUI dKUBOM MTPUPOIBI;

CTPOHTH JIOTUYECKHE PACCYXKICHUsSI (MHAYKTHBHBIC, JCAYKTHBHBIC, [0 AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHBOPCYHS B
paccMaTpUBaEMBbIX SIBICHHSX, (OPMYIUPOBATH BHIBOJIBI U 3AKITFOUCHHS;

MPUMEHSTh CXeMHO-MO/ICTIBHBIC CPEJICTBA JIJIS PEJICTABIICHHSI CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a
Tak)Ke MPOTUBOPEUHI PA3HOTO POJA, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh MJIaH pelieHus MPoOIeMbl C YIETOM aHaIN3a UMEIOIINXCSI MAaTePUAIbHBIX M HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IEJISIM, OIICHUBATh PUCKHU TMOCIEICTBUN JESITENLHOCTH;

KOOPJIUHUPOBATH U BBITIOJNHATH PA0OTY B YCIOBUSIX PEabHOTO, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.



2) 0a30BbIe HCCIeI0BATEILCKHE AelicTBHS:

BIIA/ICTh HABBIKAMU y4eOHO-UCCIICIOBATENLCKOM M MPOCKTHOM JEATEILHOCTH, HABBIKAMH pa3perieHus pooIieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO
K C&MOCTOHTCJ’IBHOM}/ HOI/ICKy METOJ0B peLHeHI/IH HpaKTI/I‘-IGCKI/IX 3aaa4, HpI/IMCHCHI/IIO pa3J'II/I‘~IHBIX MECTOOOB IIO3HAHUA,

HCIIOJIL30BAaTh pa3JII/I‘-IHbI€ BUAbI OCATCIIBHOCTU II0 Honyqumo HOBOI'O 3HaHHUsi, €10 I/IHTepHpeTaI_[I/II/I, Hp606pa3OBaHI/IIO nu HpI/IMeHeHI/IIO B
y‘-Ie6HI)IX CI/ITyaHI/IﬂX, B TOM YUCJIC HpI/I CO3JaHNU yqe6HI>IX 1 COOHAJIbHBIX HpOCKTOB;

(bOpMI/IpOBaTI) Hay‘-IHI:IfI THUII MBIIIIJICHU S, BJIaACTDh HaquOﬁ TepMI/IHOJIOFHCfI, KJIFOYCBBIMU ITOHATUAMU U METOAaMMU,

CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIC 33]]a91 B 00Pa30BATEIHHOM JEATCIIEHOCTH W KU3HEHHBIX CHTYAIIHSIX;

BBIABJIISATH HpI/I'-II/IHHO-CJIeI[CTBeHHI)Ie CBA3ZH U aKTyaJII/I?;I/IpOBaTI) 33.213.‘-1}’, BBIABUT'AaTH FI/IHOTGBY eé peIHeHI/Iﬂ, HaXOIUThb aprMeHTI)I JUIA
JIOKa3aTeJIbCTBA CBOMX YTBEPXKICHUM, 33]IaBATh MTApaMETPhl M KPUTEPHH PEIICHUS;

aHaJII/I3I/IpOBaTI) HOJ'Iy‘-IeHHI)IG B X0I¢€ peIHeHI/ISI 3a1a49u pGSYJ'IBTaTBI, KpI/ITI/I‘-IGCKI/I OLICHUBATHh UX I[OCTOBCpHOCTI), HpOFHOBHpOBaTI) N3MCHCHHC B
HOBBIX YCJ'IOBI/H[X;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISTH TCJICHAIPABJICHHBIN MTOVCK TIEPEHOCA CPEJICTB U CIIOCOO0B ACUCTBHSI B TPO()ECCHOHATLHYIO CPEY;

YMGTI) HepeHOCI/ITI) 3HAHUS B HOSH&B&TGJ’IBHYIO 158 HpaKTI/I‘-IeCKYIO O6.]'IaCTI/I KHU3HEACATCIBHOCTH,

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbIIBUT'aTh HOBBIC HJICH, npe)maraTL OpI/II‘I/IHaJ'IBHBIe IIoaXodbl U peIHeHI/ISI, CTAaBUTH HpO6.]'IeMI)I u 3aa4u, }IOHYCKaIOHII/Ie aﬂBTepHaTI/IBHBIe
peleHus.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMANHH (TEKCTE y4eOHOTO MOCOOHS, HAYYHO-TIOMYJSIPHOW JIUTEpaType, OMOJIOTHYECKUX
CIIOBApSIX M CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHaIu3upoBaTh HHGOPMAIINIO PA3TUYHBIX BUAOB U (JOPM MpEICTaBIICH U,
KPUTHYECKH OLIEHUBATH €€ TOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3anpochl M MPUMEHATH DPA3JIMYHBbIE METOJbl MPU MOUCKE U OTOOpe Ouojormueckoi MHOpMAaIU, HEOOXOIUMOW s
BBITIOJIHEHUS Y4eOHBIX 3a7a4;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUS  MH(POPMAIIMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHUH, COBEpPUICHCTBOBATH KYJIbTYPY AaKTHUBHOTO
WCI0JIb30BAHUS PA3IMUHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHMAaNbHYIO (OpMY HpeNCcCTaBieHUS OuoJIoTHYecKor uHpopMmanuu (cXembl, rpaduKH, AUArpaMMbl, TAOIUIIBL,
PUCYHKHU U JPYroe);

WCIO0JIb30BAaTh HAYYHBIN SI3bIK B KaueCTBE CPEJICTBA MpU paboTe ¢ Omosormyeckoil mHbopManueil: NpuMeHsITh XUMUYecKUe, GU3NYECKUue U
MaTeMaTHU4eCKHUe 3HAKU U CUMBOJIBI, (hopMyIibl, a00peBUaTypy, HOMEHKIIATYpPY, UCIIOJIb30BATh U MPeoOpa30BbhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJITHOCTH;

BIIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HH(OpMaIyu, HHHOPMAIITMOHHON 0€30MacCHOCTH JTMYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JAefiCTBUSIMH:
1) o01menue:



OCYIIECTBIISITh KOMMYHHMKALIMU BO BCEX cdepax KU3HU, aAKTUBHO YYaCTBOBATh B JUAJIOTE WM JUCKYCCHUHU IO CYIIECTBY OOCYXIaeMOM TeMBbI
(ymeHue 3ajaBaTh BOIPOCHI, BBICKa3bIBaTh CY/KJIEHUS OTHOCUTEJIBHO BBINOJIHEHUS MPEAIaraeéMoil 3aauu, YUYUThIBaTh MHTEPECHI U COTJIACOBAHHO CTh
MO3ULUHI IPYIUX YYaCTHUKOB JAMAJIOra WIN AUCKYCCUU);

pacro3HaBaTh HeBEepOAJIbHBIE CPEACTBA OOLICHMS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX
CUTYallUud, yMETh CMSTUYaTh KOH(IUKTHI U BECTU TIEPETOBOPHI;

BJIAIETh Pa3JIMYHBIMU crIocO0aMu OOIIEHUS U B3aUMOJIEHCTBYS, IOHUMAaTh HAMEPEHUS IPYTUX JIIOAEH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHUE K
coOEeCeTHUKY M B KOPPEKTHOU (hopme GopMyTupOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB.

2) coBMeCTHAasl J1esITeJIbHOCTD:

MMOHUMATh U UCIOJH30BATh MIPEUMYIIECTBA KOMAH/IHONW M WHIUBHUAYAJIbHOU pabOThI TIPU PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBHIBATh
HEO0O0XOMMOCTh MPUMEHEHHS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPHU PEIICHUN yueOHOH 3a/1auH;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JCUCTBUHN ¢ YIETOM OOIIMX HHTEPECOB U BO3ZMOKHOCTEH KaXKI0TO UJieHa KOJUIEKTHBA;

MIPUHUMATD TIEJTM COBMECTHOM JIEATEeILHOCTH, OPraHN30BBIBATh W KOOPAMHUPOBATH JCHCTBUS MO €€ JOCTIKEHHUIO: COCTaBIISATh TUTaH JCHCTBUH,
pacrnpeiensaTh poJik ¢ Y4€TOM MHEHUM Y9aCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHON PaOOTHI;

OIIEHUBATh KA4€CTBO CBOETO BKJIAJA M KAXJI0TO YUaCTHUKA KOMAaH bl B OOIIUI pe3yabTaT MO pa3paboTaHHBIM KPUTEPHUSIM,

TpesiaraTh HOBbIE MPOEKTHI, OIICHUBATh UCH C IMMO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, MPAKTUIECKON 3HAYUMOCTH;

OCYILIECTBIISTH MO3UTUBHOE CTPATETNYECKOE TIOBEICHHUE B PA3JIMUHBIX CUTYAIUSX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHNE, ObITh MHUITUATHBHBIM.

OBiajieHHe YHUBEPCATbHBIMH PEeryJIsITUBHBIMY I CTBUSMM:

1) camoopranuzanms:

HCII0JIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBISABJICHHS MPOOJIEM U UX PEIICHUS B )KU3HECHHBIX M YUCOHBIX CHTYAIIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTMYCCKUX 3HAHMI IIEIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JICUCTBHUSAX M IMOCTYIKAaX IO OTHOIICHHUIO K JKUBOM
MIPUPOJIe, CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITCIIBHO OCYIICCTBIIATh IMO3HABATEIBHYIO JCATCIHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH COOCTBCHHBIC 3a7a4d B
00pa3oBaTeNIbHON JCATEIBHOCTH M KU3HEHHBIX CHTYAIUSX;

CaMOCTOSITEILHO COCTABJISITh TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MTPEITIOYTCHUH;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;

pacmpsATh paMK1 Y4eOHOTO IIPeIMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieNlaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CcrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKOW OPYAMIIMM B PAa3HBIX OONACTAX 3HAHHWM, IOCTOSHHO TOBBIIIATh CBOMU
00pa30BaTeNbHBIN U KyIbTYPHBIN YPOBEHb.

2) caMOKOHTPOJIb:



JIaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHUBBI B JACSATECIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMM TIO3HABATENILHON pe(UIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB H
OCHOBAHHUH, MCIIOJIL30BaTh MPUEMBI Pe(ICKCHH U1 OLIEHKU CUTYaIlu1, BBIOOpA BEPHOTO pPeIlCHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;

3) npuHsTHE ceOs1 U APYTUX:

IIPUHUMATD ce0sl, IOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
MIPU3HABaTh CBOE MPAaBO U MIPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS COJIEPKAHUS YIeOHOTO mpenMera «bruonorus» Ha yriyOlIéHHOM ypOBHE OPHEHTHPOBAHBI Ha 0OecrieueHue
npodUILHOTO 00yUeHUsT 00y4aromuxcst Onosiorur. OHKM BKITFOYAIOT: crieruduueckue jisi OM0JI0TuY HaydHbIe 3HAHUS, YMEHUS U CITOCOOBI IEHCTBHI 110
OCBOCHHIO, MHTEPIIPETALINH U IPEOOPA30BAHHIO 3HAHHIA, BUBI JESITEIBHOCTH MO TIOTYYSHHIO HOBBIX 3HAHUH U X TPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX,
a TaK)Ke B peasTbHBIX JKU3HEHHBIX CHTYyalusX. [IpeqMeTHbIe pe3yibTaThl IPEACTABICHBI 110 TOJIaM U3YYSHHS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» B 10 kracce N0MKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U PO OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAayK, B POPMUPOBAHMH €CTECTBEHHO-HAYUYHON KapTUHBI MUPAa,
B MO3HAHUU 3aKOHOB MPUPO/JIBI M PEHICHUU MTPOOIIEM PAllHOHATBHOTO MPUPOIOIOIIBL30BaHuUS, O BKIIAJIE POCCUICKUX U 3apYOEKHBIX YIEHBIX B Pa3BUTHE
OHOJIOTUH;

BIIaJICHUE CUCTEMON OMOJIOTMYECKHX 3HAHHM, KOTOpas BKIIOYAECT: OCHOBOIOJIATAlOIINe OMOJIOrHYeCKUe TEPMHUHBI U MOHATHS (KU3HB, KIETKA,
OpraHu3M, MeTa0O0JIM3M, TOMEOCTa3, CAMOPETYISIUs, CAMOBOCIIPOM3BEIEHNE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U PAa3BUTHE), OMOJIOTHYECKHE
teopuu (knetounas teopus T. llIBanna, M. [llneiinena, P. BupxoBa, xpomocoMHas Teopus HacienctBenHoctu T. Moprana), yuenus (H. V. BaBunosa
— 0 LIEHTPAaX MHOT00OPAa3Hs U MPOUCXOKACHUS KyIbTYPHBIX PACTEHHUIA ), 3aKOHBI (€IMHOOOPa3us IOTOMKOB I1€PBOT0 MOKOJIECHHUSI, PACIIETITICHHS, YACTOThI
ramMeT, HE3aBUCHMOTO HacienoBaHus [. MeHnens, TOMOJOrMYecKUX pSAOB B HacieNCTBEHHOW u3MeHunBoctd H. W. BaBuioBa), npuHIIMIIBI
(KOMIJIEMEHTapPHOCTH);

BIIQJICHHE OCHOBHBIMH METOJAaMU HAYYHOTO TIIO3HAHUS, HCIOJIB3YeMBbIX B OHOJOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCAHUE,
HU3MepeHue, HaOIIIeHUE, SKCTIEPUMEHT);

YMEHHE BBIACIISATH CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KIIETOK IIPOKAPHUOT U 3YKaApPUOT, OJJTHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM
yucne OakTepuid, rpuOOB, PACTEHMI, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OPraHOB M CHCTEM OpPraHOB PACTCHMI, KUBOTHBIX, YEIIOBEKAa, MPOIECCOB
KU3HEJESITSILHOCTH, MPOTEKAIONIUX B OPraHU3Max PacTeHHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMUECKUX MPOIIECCOB: 0OMEHA BEIIECTB (METadoIM3 M),



MIpEBpAILEHUs SHEPTUH, OPOKEHHsI, aBTOTPOPHOTO U IreTepoTpo(HOTO TUIIOB MUTAHUS, (DOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, ME03a, TaMeTOreHe3a,
SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKEHHS, WHIMBHIYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3a), B3aUMOJCHUCTBUS T'€HOB,
reTepo3nca, NCKyCCTBEHHOTO 0TO0Pa;

YMEHHUE yCTaHABIMBATh B3aUMOCBS3U MEXKIY OPraHOMJAMH KJIETKU U MX (YHKUIUSMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M MX (YHKIUSIMH,
MEX]ly OpraHaMy U CHCTEMaMH OPTaHOB Y PAaCTCHHH, )KMBOTHBIX U YeJIOBEKa M X (QYHKLIHUSIMHU, MEXKAY CHCTEMaMH OPTraHOB U UX (YHKIHSIMH, M€KLY
sTarnaMu OOMEHa BEIIECTB, dTallaMU KIETOYHOTO IMKJIA W XKU3HEHHBIX IIMKJIOB OPraHW3MOB, dTallaMd SMOPHOHAIBHOTO PA3BUTHS, TEHOTHIIOM M
benotunom, GpeHoTUroM u GakTopaMu Cpeabl OOUTaAHMS,

YMEHHUE BBISBIISATh OTJIMYATEIbHBIC IPU3HAKY )KUBBIX CHCTEM, B TOM YHCJIE PACTEHUM, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY JIJISl TOKAa3aTeIbCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CUCTEMaTHYECKUX TPYIII;

YMEHHE pelaTth OMOJIOTHYECKHE 33]auH, BBISBISTH IPUUHMHHO-CIICJICTBEHHBIE CBSI3U MEXIY HCCIIEyeMBbIMUA OMOJIOTHYECKUMH MPOIECCaMU H
SIBIICHUSIMH, JIeaTh BBIBOBI M TPOTHO3BI HA OCHOBAHHUH TOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBINIOJIHATH Ja00paTOpHBIE U IPaKTUUECKUE pabOThI, COOIII0IaTh MpaBuia Mpu padoTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIJBUTATh THUIOTE3BI, TNPOBEPITh WX OKCIEPUMEHTAIBHBIMH CpPEACTBaMHU, (GOPMYIHpys IElb WCCISIOBaHHS, AaHAJIH3UPOBATH
TIOJTy9YeHHBIC PE3YIIBTATHI U JIENaTh BHIBOJIBI,

YMEHHE yJ9acTBOBATh B YU€OHO-UCCIIEIOBATEIBCKONW paboOTe M0 OMOJIOTHH, SKOJIOTHH U MEIUIIMHE, TPOBOIMMON Ha 0a3e MIKOJIHHBIX HAYYHBIX
00IIeCTB, M MyOJIUYHO MPEJICTABIATH TOJTyUYEeHHBIC PE3YJIbTaThl HA YYCHHYECKHX KOH(PEPECHIINSX;

YMEHHE OIICHWBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEJOBAaHHWA B 00JacTH OMOJIOTHH M MEIWIWHBI (KJIOHUPOBAHHE, MCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAMPABJICHHOE M3MEHEHUE TeHOMa M CO3/IaHUe TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISITH OCO3HAHHBIN BBIOOp Oyaymier mpodecCHOHATbHON MeATEILHOCTH B 00acTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MUINEBOW MPOMBIIUICHHOCTH, YIIyONIsATh MO3HABATEIbHBIH MHTEPEC, HAIPABJICHHBIA HAa OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH MpOopeccCHd M TPOJNOJDKCHHE OHOJOTHYECKOTO OOpa3oBaHHMsS B OpPraHM3AlUSAX CPEIHEro MPO(eCCHOHANBHOTO W BBICIIETO
oOpazoBaHwUsI.

IIpenmetHble pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» B 11 kaacce NOIKHBI OTPAKaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMHPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAyYHON
KapTHHBI MUPA, B O3HAHUU 3aKOHOB MPHUPOJIbI U PELICHUH 3KOJOIMUYECKHX MPOOJIeM YelOoBEeYeCcTBa, a TAKXKE B PEIIEHUH BOIPOCOB PALMOHAIBHOTO
IIPUPOJIOTIOIIL30BAHUA, U B (POPMUPOBAHUY LIEHHOCTHOTO OTHOILEHUS K IPUPOJIE, OOLIECTBY, YEIOBEKY, O BKJIAJe POCCUICKUX U 3apyOS)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH;

yYMEHHUE BIaJeThb CUCTEMOW OHOJOIMUECKHX 3HAaHUH, KOTOpas BKIIOYAET ONpEACTIeHHS M IOHUMaHHE CYIIHOCTH OCHOBOIOJIAraroIux
OMOJIOTUYECKUX TEPMHUHOB U MOHATUH (BUA, SKOcUCTeMa, Ouocdepa), Ouosoruueckue Teopun (3BosmonnoHHas teopus Y. JlapBuHa, CHHTETHYECKas
Teopus sBotormn), yueHus (A. H. CesepuoBa — o myTsX W HampaBieHUsX 3Boionuu, B.M. Bepnaackoro — o 6uocdepe), 3akoHbl (T€HETHYECKOTO
paBHoBecus k. Xapau u B. BaitnOepra, 3apoasimeBoro cxojctBa K. M. bapa), npaBuna (mMunumyma lO. JInbuxa, 3KOJOrHUEcKOM MUpPaMUIbI
SHEprun), runoTessl (runotesa «mupa PHK» V. I'unbepra);

YMEHHE BJIaJIeTh OCHOBHBIMHU METOaMU HAyYHOT'O TO3HAHHUS, UCHIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUAX JKUBBIX 00BEKTOB M 3KOCUCTEM
(onmucaHue, U3MepeHue, HabIOICHNE, SKCIIEPUMEHT), CIIOCOOaMHM BBISIBIICHUS U OLIEHKU aHTPOIIOTeHHBIX U3MEHEHUH B IPUPO/IE;



YMEHHUE BBIJCIATh CYIIECTBEHHBIE IPHU3HAKHU: BUJOB, OMOTeOLIEHO30B, JKOCHUCTeM U Ouocdepbl, CTaOMIM3HPYIOUIETO, IBWKYLIETO H
Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA, aIONATPUIECKOTO U CUMITaTPUYECKOTO BUA000Pa30BaHMS, BIMSHHS IBIOKYIIUX CHII SBOJIFOLUU Ha TeHO(OH]T
nomyJjdanuu, HpI/ICHOCO6JIeHHOCTI/I OpraHru3MoOB K CpCaC O6I/ITaHI/I$I, qepcaoBaHuAd HaHpaBHeHI/If/’I 9BOJIIOIWH, KPYTOBOPOTA BCHICCTB U ITOTOKA SHCPIUU B
HKOCHUCTEMAX;

YMCHHUC YCTAHABJIIMBATH B3aWUMOCBA3U MCKY IpoLcCCaMU 3SBOJIOLUH, JABIIKYIIMMHU CHUHJIAMHU aHTPOIIOICHE3a, KOMIIOHCHTAMH PAa3JIMYHbIX
3KOCHUCTEM U HpI/ICHOCO6J'ICHI/I$IMI/I K HUM OpPraHU3MOB;

YMCHUC BBIABJIATE OTJIMYHUTCIBHBIC IMTPHU3HAKU JKUBBIX CHUCTCM, HpI/ICHOCO6J'I€HHOCTI> BUIOB K CpCc O6I/ITaHI/IH, aOMOTUYECKUX U 6I/IOTI/I‘-IGCKI/IX
KOMIIOHEHTOB 3KOCHUCTEM, B3anMMOCBSI3eH OpraHmusMoOB B COO6HICCTB3.X, AHTPOITIOTCHHBIX M3MEHEHHI B DKOCHCTEMaX CBOCH MECTHOCTH,

YMCHUEC UCIIOJIB30BATh COOTBETCTBYIOIIHUE apPIr'yYMCHTEI, 6I/IOJ'IOFI/I‘~IGCKYIO TEPMHUHOJIOTHIO U CUMBOJIMKY JIA IOKA3aTCJIbCTBA POACTBA OPIraHN3MOB
Pa3HBIX CHUCTCMATUYCCKUX TPYIII, B3aMMOCBA3HM OPraHU3MOB H CpPCAbl O6I/ITaHI/I$[, CANMHCTBA YCJIOBCUYCCKUX pac, H€O6XOJII/IMOCTI/I COXpPAaHCHUSA
MHOFOO6paSI/I$[ BHJIOB U DKOCHUCTEM KaK YCJIOBHA COCYHICCTBOBAHUA MMPHUPOABLI 1 YEJIOBCUCCTBA,

YMCHHUEC PEIIaThb OMoJIOrHYecKue 3ala4u, BBIABJIATH MPUYUHHO-CICACTBCHHBIC CBA3HM MCKAY UCCICIYCMbIMU OMOJIOTHYECKUMH mnmponeccaMm nu
SABJICHUAMMU, NCJIATh BBIBOJIbI U ITPOTHO3BI HA OCHOBAHUWHU MMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBINOJIHATH Ja00paTOpHBIE U IPaKTUUECKue paboThl, COOJII0IaTh MpaBUia Mpu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHUEC BBIABUI'aTb THUIIOTE3bI, IMPOBEPATH HUX ISKCICPUMCHTAJIbHBIMU CPEACTBAMH, (bOpMy.]'H/Ipyg EJIb HMCCICA0BAaHMA, AHAIIM3UPOBATH
IMOJIYYCHHBIC PE3YJIbTAThI U AC€JIaTh BbIBObI,

YMEHHE yJ9acTBOBATh B YU€OHO-HCCIIEIOBATEIHCKONW pabOTe Mo OMOJIOTHH, SKOJIOTUU M MEIUIIMHE, POBOANMON Ha 0a3e MIKOJIBHBIX HAyYHBIX
o01IeCTB, U MyOJIMYHO MPEACTABIATH NOJYUSHHbIE PE3YNIbTAThl HA YIEHUYECKUX KOH(DEPEHIUX;

YMEHHUE OIICHMBATh TUIIOTE3bl M TEOPUH O MPOUCXOXKIACHUU JKU3HHU, YEJIOBEKa W YEIIOBEUECKUX Pac, O MPUYMHAX, TOCIEACTBHIX M CIIOCO0ax
MPeA0TBPAICHUS TI00aTbHBIX U3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BEIOOP Oyay1Iei mpodeccHoHaTbHOM AeATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOTIOIH30BaAHHS,
MEIUIMHBI, ONOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITHCKOTO XO3HCTBA, MUIIEBON MPOMBIIIICHHOCTH, YIIyOJsTh TIO3HABATEIBHBI HHTEPEC,
HaIPaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MPOQGECCHU M MPOJODKEHUE OMOJOTHYECKOro 0Opa3oBaHUs B OpPraHHU3aIMsSIX CPEIHETO
po(heCCHOHATFHOTO U BBICIIETO 00pa30BaHUI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

Ne HavMmeHoOBaHUe pa3/esioB U TEM IPOrpaMMbl KosnyectBO 4acoB JnekTpoHHbIEe (LUPOBbIE)
n/m Bcero| KonTposbHble | IlpakTuueckue obpasoBaTe/bHble pecypcl
paboThI paboThI
1  |3apox/eHue 1 pa3BUTHE IBOJIOLMOHHBIX 4 POIII https://resh.edu.ru/subject/5/11/
npeCTaBJeHUN B OUOJIOTUU
2 |MuKposBOJIOLHs U €€ pe3yJIbTaThI 15 1 2 POIII https://resh.edu.ru/subject/5/11/
3 |Makpo3BOJIIOLHUA U €€ pe3ybTaThl 7 1 POIII https://resh.edu.ru/subject/5/11/
4 |Tlpoucxo/ieHHe U pa3BUTHE KU3HU Ha 3eMJie 16 1 1.5 POIII https://resh.edu.ru/subject/5/11/
5 |Ilpoucxox/eHKe YeJ0BeKa — aHTPOIIOTEHES 11 1 1 POIII https://resh.edu.ru/subject/5/11/
6  |JKoJsiorus — HayKa 0 B3aHMOOTHOIIEHHSIX 4 1 0.5 PO https://resh.edu.ru/subject/5/11/
OpraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM C
OKpy’Kalolel cpefio
7  |OpraHusMbl 4 cpeJja 06U TaHUs 10 1 1.5 POIII https://resh.edu.ru/subject/5/11/
JKOJIOTHsI BUJIOB U MOMYJISALUH 9 0.5 POIII https://resh.edu.ru/subject/5/11/
9  |3xoJiorusa coobuiecTB. IKOJOTUYECKHE CUCTEMBI 13 0.5 POIII https://resh.edu.ru/subject/5/11/
10 |Buocdepa - rio6anbHas IKOCHCTEMA 7 1 POII https://resh.edu.ru/subject/5/11/
11 |YesoBek M OKpy»Xkamolas cpeja 5 PO https://resh.edu.ru/subject/5/11/
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 101 8 7.5




IHOYPOYHOE IVTAHUPOBAHMUE

11 KJIACC
Ne Tema ypoxka KosinyecTBo 4acoB Jara JJIeKTPOHHBbIE
n/m Bcero| KourtposbHble | Ilpaktuueckue | H3Y1€HUA uudposble
paGoTHI paGoTHI o6pasoBaTesIbHbIE
pecypchl
1 |3BoJsirounoHHas Teopus Y. lapBuHa 01.09
JIBYOKyII[Me CUJIbI 9BOJIFOLIMH BUJOB 10 Y. JlapBUHY 02.09
Bopb6a 3a cyuiecTBoOBaHME, ECTECTBEHHBIA U MCKYCCTBEHHBIN 04.09
oT60p
®opMHUpOBaHHE CUHTETUYECKON TEOPUHU IBOJIIOLUU 1 08.09
5 |9Tamnbl 3BOJIIOLMOHHOTO MPOIECca: MUKPOIBOJIIOIUS U 09.09
MaKpO3BOJIIOLHsI
6 |llonysnsiuus — ajieMeHTapHas eJUHHUIIA 3BOJIIOIIUU 1 11.09
7 3akoH reHeTru4yeckoro paBHoBecus k. Xapau, B. Balin6epra. 0.5 15.09
JlabopaTopHasi pa6oTa «BbisiBJieHHE U3BMEHUUBOCTH y
ocobel oJHOTO BUA»
8 |dsemeHTapHbIe GAKTOPHI IBOJIOIUU 16.09
9 |3¢ddekT ocHoBaTesnst. IGPEKT GYTHIIOYHOTO FOPJIbIIIKA 18.09
10 |Murpanuu. U3oas1uu nonyasuuii: reorpadpudeckas, 22.09
6uoJsiornyeckas
11 |BxoaHas KOHTponbHas paboTa 1 1 23.09
12 |EcTecTBeHHBIH 0TGOP — HaNpPaBAAWLIIMHA GAKTOP 3BOTIOLUU 25.09
[TonoBoO¥ 0TGOP
13 |I[Iprvcnoco6/ieHHOCTb OPTraHM3MOB KaK pe3yJ/bTaT 1 0.5 29.09
MHUKpO3BoJIIoLKHU. JlabopaTopHas pa6oTa «M3yyeHue
apoMop}030B U UAMOAAANTAILMN ¥ PACTEHUH U 3KUBOTHBIX»
14 |IlpuMepbl NpUCHIOCOOJIEHUN Yy OPTaHU3MOB: 1 0.5 30.09

Mopdosioruueckre, GU3n0J0THIECKHE, OHOXUMUYECKUE,
noBezieH4Yeckue. JlabopaTopHas paboTa «IIprucnocobsieHus
OPTaHHU3MOB U UX OTHOCUTEJIbHAS 11e1eCO06Pa3HOCTb»




Ne Tema ypoxka KosinyecTBo 4acoB Jara JJIeKTPOHHBbIE
n/m Bcero| KourtposbHele | [lpaktuueckue | H3Y1€HUA uudposble
paGoThI paGoThI o6pasoBaTesIbHbIE
pecypchbl
15 |Bugp, ero kpuTepuu U cTpyKTypa. JlabopaTopHas paboTta 1 02.10
«CpaBHeHUE BUIOB 110 MOPHOJOTUYECKOMY KPUTEPUIO»
16 |CtpykTypa Buja 1 06.10
17 |Bumoo6pa3oBaHHe KaK pe3yibTaT MUKPO3BOJIIOLMH 1 07.10
18 |CBsI3b MUKPO3BOJIIOIMHU U 3MHUEMUOJIOTUH 1 09.10
19 |KoHTponbHas paboTa o TeMe « MUKPOIBOJIIOIHS U €€ 1 1 13.10
pesysibTaThl»
20 |MakpoaBostonus. [lale0OHTOJIOTHYECKHEe METO/Ibl U3YYeHHs] 1 14.10
3BOJIIOLUU
21 |Buoreorpapuyeckre MeTO/[bl U3yU€eHHSs IBOIOLUH 1 16.10
22 |9MO6pHOJIOTHYECKHE U CPABHUTEIBHO-MOPPOJIOTHYECKHE 1 20.10
METO/Ibl U3y4YEeHHsT IBOJIOLUN
23 |MoJieky/IipHO-TeHeTHYeCKHe, 6HOXUMUYECKHE U 1 21.10
MaTeMaTU4YeCKhe METO/Ibl U3yIEeHHsT IBOJIOIUN
24 |06mue 3aKOHOMEPHOCTH 3BOJIIOLMH 23.10
25 |ApantvBHasg paguanysa. HepaBHOMEPHOCTb TEMIIOB 1 06.11
3BOJIIOLUU
26 |KoHTponbHas pabota o TeMe «MaKpO3BOJIIOLUS U eé 1 1 10.11
pesysibTaThi»
27 |Hay4Hble rumoTesbl IPOUCXOXKAEHUS XKU3HU Ha 3eMJie 1 1111
28 |/loHayuyHble peCTaBJEeHHs O 3aPOXKAEHUH XKU3HU 1 13.11
29 |OcHOBHBIE 3TaNbl HEOPTaHUYECKOW 3BOJIIOLUU 1 17.11
30 |[umoTesbl 3apOXKAEHUS KU3HU 1 18.11
31 |HUcrtopus 3emsan u MeTo/bl eé n3yyeHus. JlJabopaTopHas 1 0.5 20.11
pa6oTa «M3ydyeHue ¥ ONKMCaHHEe KCKOMIAeMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB»
32 |HavasbHble 3Tanbl OpraHUYeCKOM 3BOJIIOLUU 1 24.11




Ne Tema ypoxka KosinyecTBo 4acoB Jara JJIeKTPOHHBbIE
n/m Bcero| KourtposbHele | [lpaktuueckue | H3Y1€HUA uudposble
paGoThI paGoThI o6pasoBaTesIbHbIE
pecypchbl
33 |3BoJsOLMA 3yKApUOT 1 25.11
34 |OcHOBHBIE 3TaNbl 3BOJIIOLIMU PACTUTENBHOTO MUpA. 1 0.5 27.11
[IpakTuyeckas pabota «M3yyeHrne 0COOGEHHOCTEN CTPOEHHUS
pacTeHUM pa3HbIX OTHEJN0B»
35 |OcHOBHBIE 3TAIbI 3BOJIIOLHUH }KUBOTHOTO MUPA 1 01.12
36 |JBoJtoNMS KUBOTHBIX. [[pakTHYecKas paboTa «U3yyeHune 1 0.5 02.12
0COGEHHOCTEN CTPOEHUsT TO3BOHOYHBIX JKUBOTHBIX»
37 |Pa3BuTHE )KU3HU HA 3eMJie 110 3paM U epHUOJaM 04.12
38 |MaccoBble BBIMUPAHHUS — 3KOJIOTUUECKHUE KPU3HChI 1 08.12
MPOIILJIOTO
39 |CoBpeMeHHbIH 3KOJOTHYECKUN KPUSUC, Er0 0COOEHHOCTH 1 09.12
40 |CoBpeMeHHas CHCTeMa OPraHMYecKoro Mupa 1 1112
41 |OcHOBHbBIE CUCTEMATHY€eCKHE IPYIIbIl OPraHU3MOB 1 15.12
42 |KoHTponbHas paboTta no TeMe «IIporucxoXKaeHre U pa3BUTHE 1 1 16.12
>KU3HU Ha 3eMJjie»
43 |AHTpOMOJIOTHSI — HayKa O YeJIOBEKE 1 18.12
44 |Pa3BuTHE NPEACTABJIEHUN 0 IPOUCXOXKIEHUH YeJI0BeKa 1 22.12
45 |MecTo YesloBEeKa B CHCTEME OPraHMYeCKOro MUpa. 0.5 23.12
JlabopaTopHas paboTa «M3ydyeHre 0COGEHHOCTEN CTPOEHUS
CKeJieTa YesIoBeKa, CBSI3aHHbIX C MPSMOX0XKAEHHUEM»
46 |/IBWXKYyIlIMe CUJIbI aHTPOTIOreHe3a 1 25.12
47 |CooTHOLIEHHE GUOJOTUYECKHUX U COLUANbHBIX aKTOPOB B 1 29.12
aHTpOIOTeHe3e
48 |OcHOBHbIE CTaZWH AaHTPOIOTeHe3a 1 30.12
49 |IlajeoreHeTHKA U MaJIeOTeHOMUKa 12.01
50 |IBOJIIOIMSI COBPEMEHHOTO Ye0BEKa 1 13.01




Ne Tema ypoxka KosinyecTBo 4acoB Jara JJIeKTPOHHBbIE
n/m Bcero| KourtposbHele | [lpaktuueckue | H3Y1€HUA uudposble
paGoThI paGoThI o6pasoBaTesIbHbIE
pecypchbl
51 |YenoBeueckue pacel [IpakTudeckas pabota «M3ydyeHue 1 0.5 15.01
9KOJIOTMYECKHUX aJallTallii YeJ0BeKa»
52 |MeXAuCHUIIMHAPHbIE METO/AbI aHTPOOJIOTHH 1 19.01
53 |KoHTponbHasn pabota o TeMe «I[IporcxoxaeHne YeJa0BeKa — 1 1 20.01
AHTPOTOTEHE3»
54 |3apoxjeHue U pa3BUTHE 3KOJIOTUH 1 22.01
55 [MeTtoapbl skosioruu. JlaboparopHas pa6oTta «M3yyeHue 1 0.5 26.01
METO/I0B 3KOJIOTUYECKUX UCCIe[OBAHUI»
56 |3HayeHHe 3KOJOTHUYECKHUX 3HAHUH [/ YeJoBeKa 1 27.01
57 |3kosioruvyeckre GpakToOphbI 1 29.01
58 |A6uoTuyeckue pakTophl. CBET Kak 3K0OJI0rMueckuit paktop. | 1 0.5 02.02
JlabopaTopHas paboTa «BbIsiBJieHHe NPUCTIOCOOJIeHU N
OpPraHU3MOB K BJIUSTHUIO CBETa»
59 |A6uoTtuyeckue ¢pakTopsl TeMneparypa Kak skosorudeckui | 1 0.5 03.02
dakTop. JlabopaTopHasi pa6oTa «BbisiBsieHHe
MPUCIOCO6IEHUI OPTaHU3MOB K BJIMSIHUIO TEMIIEPATyPhI»
60 |A6uoTnyeckre GpakTOpbl. BIaKHOCTb KaK 3KOJIOTUYECKUM 1 0.5 05.02
dakTop. J/lJabopaTopHasa paboTa «KAHaTOMUYECKHE
0COOEHHOCTU PaCTEHUU U3 pa3HbIX MECT OOUTAHUSA»
61 |KoHTponbHas paboTa o TeMe «IKOJIOTHUS — HayKa O 1 1 09.02
B3aMMOOTHOILEHHSIX OPTaHU3MOB»
62 |Cpe/bl 06U TAaHUSI OPTAHU3MOB 1 10.02
63 |Buosiorunyeckre puTMbI 1 12.02
64 |XKusHeHHbIe GOPMbI OPraHU3MOB 1 16.02
65 |buoTHuyeckue pakTOpbI 1 17.02
66 |3HayeHHe OUOTUYECKUX B3aUMOAEHCTBUH AJId 1 19.02

CymeCTBOBaHHA OPTraHNU3MOB B Cpefie o6UTaHUS




Ne Tema ypoxka KosinyecTBo 4acoB Jara JJIeKTPOHHBbIE
n/m Bcero| KourtposbHele | [lpaktuueckue | H3Y1€HUA uudposble
paGoThI paGoThI o6pasoBaTesIbHbIE
pecypchbl
67 |3KoJI0OTHYECKHE XapaKTEPUCTUKH MONYJIS AN 1 24.02
68 |OcCHOBHbBIE MOKa3aTeu NONYJIALUN: YUCTEHHOCTD, 1 26.02
IUIOTHOCTh, BO3pACTHas U II0JI0Basi CTPYKTypa
69 |OCHOBHBIE MOKA3aTeH MOMYJISALMHU: POXKAAEMOCTD, IpUpocT, | 1 02.03
TEMII pOCTa, CMEPTHOCTb, MUTPALIUH
70 |3KosiorMyYecKasi CTPYKTypa MOMyJIsUN 1 03.03
71 |/luHaMKKa NOMYJISIUU U €€ perysiius 1 05.03
72 |KpuBble pocTa YUCJAEHHOCTH MOy asiuu. Kpusbie 1 10.03
BbDKHMBaHUSA
73 |KoHTposbHas pabota no Teme «OpraHu3Mbl U cpejia 1 1 12.03
OOUTAHHUS»
74 |dkoJsiornyeckas HulIa Buja. JlabopaTopHas pa6oTa 1 0.5 16.03
«[Tprcrnoco6ieHUs ceMsiH pacTeHHH K pacCeeHUI0»
75 |Buj Kak cucTema MmomnyJIsiuii 1 17.03
76 |3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIMH )KUBOTHBIX 1 19.03
77 |Co0611iecTBO OPraHM3MOB — GHOILIEHO3 1 23.03
78 |JKocKcTeMa Kak OTKPbITas CUCTEMaA 1 24.03
79 |KpyroBopoT BelleCTB U MOTOK 3HEPTUH B 3KOCUCTEME 1 26.03
80 [OcHOBHbIE IOKA3aTeJHl 3KOCUCTEMBI 1 06.04
81 |JKosorMyecKue NMpaMuzbl 1 07.04
82 |HM3MeHeHHs COOBIIECTB — CYKIECCUH 1 09.04
83 |IIpupoHbie 3KOCUCTEMBI. JKOCUCTEMBI 03€p U PEK. 1 13.04
JKOCUCTEMBI MOPEUN U OKEaHOB
84 |IlpupoiHbIE 3KOCUCTEMBL IKOCHCTEMbI TYH/D, JIECOB, 1 14.04
CTelnew, NyCThIHb
85 |AHTpONOreHHbIe 3KOCUCTEMBI 1 16.04




Ne Tema ypoxka KosinyecTBo 4acoB Jara JJIeKTPOHHBbIE
n/m Bcero| KourtposbHele | [lpaktuueckue | H3Y1€HUA uudposble
paGoThI paGoThI o6pasoBaTesIbHbIE
pecypchbl
86 |Yp6oakocucremsl [IpakTryeckasi pa6oTta «M3yueHue u 1 0.5 20.04
onvcaHue YpHOIKOCUCTEMBI»
87 |3akoHOMepHOCTHU GOPMUPOBAHUS OCHOBHBIX 1 21.04
B3aUMO/IeMICTBMHM OPraHU3MOB B 9KOCHUCTEMAX
88 |MexaHU3MbI BO3/IeHCTBUS 3arpsi3HEHUI Pa3HbIX TUIIOB Ha 1 23.04
Cy60praHM3MeHHOM, OpraHU3MEHHOM, TOTYJISAIMOHHOM U
9KOCHCTEMHOM YPOBHSX
89 |Buocdepa — obieniaHeTapHasi 060J049Ka 3eMIH 1 27.04
90 |Yuyenwue B.H. BepHazckoro o 6uocdepe 1 28.04
91 [3aKOHOMEPHOCTH CYLIECTBOBAHUS OGMOCPHEPHI 1 30.04
92 |KpyroBopoOThI BEIECTB U GHOT€0OXUMHUYECKUE [IUKIIbI 1 04.05
93 |3oHanbHOCTb 6U0Chepbl. OCHOBHBIE 6GUOMBI CYIIH 1 05.05
94 |YcTonuuBOCTb 6HOCHEPDI 1 07.05
95 |JKoJIOTMYECKHE KPU3UCHI U UX TPUYUHBI 1 12.05
96 |KoHTposbHas paboTa 1o TeMe «IKOJIOTHSI BUZIOB U 1 1 14.05
nonyasnuii» «bruocdepa - robasbHass IKOCUCTEMA»
97 |BosgeiicTBue yesoBeKa Ha 6uocdepy 1 18.05
98 |AHTpOIOreHHOe BO3/AeiCTBYE Ha PACTUTE/bHBIN U 19.05
*KMBOTHbIA MHUP
99 |OxpaHa NpUPO/bl 2105
100 |OcHOBHbIEe TPUHIIMIIBI yCTOWYHMBOTO PAa3BUTH s Y€JI0BEYECTBa 25.05
Y IPUPO/IbI
101 |PanuoHa/sbHOE NPUPOAOINO0Ab30BaHUE U COXPAaHEHU e 1 26.05
6UMOJIOTHYECKOT0 Pa3HO06pasus 3eMJIH
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 101 8 7.5




MPOBEPSEMBIE HA EI'D 110 BUOJIOT' A TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA30BAHUA

Kon
NpoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaAHMSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeaHero ooIero
oOpa3zoBaHus

ChopMHUPOBAaHHOCTE 3HAHHI O MECTE M POJIM OMOJIOTUHU B CHCTEME ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTUHBI MUPA,
B IMO3HAHWU 3aKOHOB MPUPOJbI U PCIICHUHN JKU3HCHHO BAXKHBIX COUAJIBHO-3THYCCKNX, DKOHOMUYCCKUX, SKOJIOTHYCCKUX npo6neM YCJIO0BCYCCTBA, 4 TAKXKEC B
pelICHUH BOMPOCOB PAIl[MOHAJIBHOTO MPHPOAONOIb30BaHUS, B (OPMUPOBAHUM IIEHHOCTHOIO OTHOIIEHHS K IMPUpOJE, OOLIECTBY, YEOBEKY; O BKIIAJIE
POCCUHCKUX 1 3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenne cucremoii 3HaHMIT 00 OCHOBHBIX METOAAaX HAYYHOI'O IMO3HAHHS, HCIONB3YEMBIX B OMOJIOTHYECKUX MCCIEIOBAHMIX KHUBBIX 00BEKTOB U SKOCHCTEM
(ommcanue, 3MEpeHNe, IPOBeIeHNE HAOMOAeHNI); CIToco0aMu BEISIBICHHS U OIICHKU aHTPOIOTCHHBIX H3MEHEHHUH B TIPHPOJC.

YMeHne BBIIBUTATh THUIIOTE3BI, IPOBEPATh HMX DJKCICPUMEHTAIBHBIMH CPEACTBAMH, (OPMYIHPYS II€Ib HCCICIOBAHUS, aHAIM3UPOBATH ITOMyYCHHBIC
PE3YIBTATHI U AENATh BEIBOIEI.

BrrsBrieHre 3aBHCHMOCTH MEXIy HUCCIEIYEMBIMH BENWYWHAMH, OOBSCHEHUE TONYYCHHBIX PE3yIbTaTOB U (HOPMYTHUpPOBAHNE BBIBOJOB C HCIIOIH30BAHHEM
HaYYHBIX ITOHSTHH, TEOPUN U 3aKOHOB

YMeHue BIaieTb CHCTEMON OMOJIOTHYECKUX 3HAHUH, KOTOPast BKIIOUACT: OCHOBOIIOJATAOIIME OHOIOrHYEeCKIE TEPMUHBI M IOHATHS (KM3HB, KIIETKA, TKAHb, OPTaH,
OpraHM3M, BHJI, TOMYJIAINSA, SKOCHCTEMa, OMOIIeH03, Onochepa; MeTaboM3M, TOMEOCTa3, KIICTOYHBIH IMMYHHUTET, OMOCHHTE3 Oelka, OMOIOIIMMEpSbI, IMCKPETHOCTD, Ca-
MOpETYJIALMA, CAMOBOCIIPOM3BEIECHNE, HACIIEICTBEHHOCTh, U3MEHUUBOCTD, SHEPI03aBUCUMOCTb, POCT U Pa3BUTHUE);

ounosornyeckue Teopur: Kierounas teopus T. llIsanna, M. lllneiinena, P. Bupxoa; kioHambsHO-cellekTuBHOr0o nMMyHHTeTa [1. Dpnux, W.JM. Meunukosa,
XpOMOCOMHas Teopus HacneAacTBeHHocTH T. Moprana, 3akoH 3aponsiieBoro cxonctBa K. bapa, sBomonmonnas teopust Y. [{apBuHa, cHHTETHYECKas! TEOPHS
3BOITIONINH, TeopHs aHTpornoreneza Y. /lapsuHa; Teopust ouoreoneno3a B.H. Cykauépa; yaenue H.W. BaBuioBa o ieHTpax MHOIr000pa3Hsi M MPOMCX OXKACHHUS
KYJIbTYPHBIX pacTeHui, yuenne A.H. CeeplioBa o myTsSx ¥ HaIpaBlIeHUAX 3BONIOIMH, yaeHue B.M. BepHaackoro — o 6uocdepe);

3aKOHBI (€AMHOOOpa3usl MMOTOMKOB IIEPBOTO ITOKOJCHUS, PACIICIUICHHUS MPU3HAKOB, HE3aBHCHMOIO HACIIEIOBAHUS TPH3HAKOB I'. MeHIens; CLIeIIeHHOro
HacJIeOBaHUs NPU3HAKOB M HapylleHMs cuerieHus reHoB T. MopraHa; roMOJIOTHYECKUX PSAOB B HaciencTBeHHOM n3meHunBoctu H.M. BaBuinosa; re-
HeTnyeckoro paBHoBecus k. Xapau u B. BaitrOepra; 3aponsrmesoro cxozncrsa K. bapa; Onorenerndeckuit 3axon J. ['ekkernst, @. Miomnepa);

MPUHIMITEL (UCTOTHI TAMET, KOMIUIEMEHTapHOCTH);

npaBmwia (MuanMyMa 0. JInbuxa, SKoIornaecKoi MupaMuIBl Yices, OMOMACCHI H DHEPTHH);




Kon
NPoBePSIEMOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMebl CpeHero ooIero
o0pa3oBaHus

rurnotesbl (koanepBatHoi A.M. OnapuHa, nepsuuHoro 0ysinpoHa Jix. Xonaeitna, mukpocdep C. @okca, pubdozuma T. Uek)

YMeHHne pemiats MOMCKOBBIE OMOJIIOTHYECKHE 3a/ladyd; BBISBIATH MPUUYMHHO-CIEACTBEHHBIE CBSA3M MEXAY HCCIENyeMbIMH OHOMOTMYECKUMH OObEKTaMH,
MpoLIecCaMU | SIBIICHUSIMU; JIEIaTh BBIBOJBI U TPOTHO3bI HA OCHOBAHHH ITOTYUEHHBIX PE3yJIbTaTOB;

COCTaBIISITh TeHOTUITMYECKHE CXEMbI CKPEILIMBAaHUS TSl pa3HBIX TUIIOB HACIIEIOBAaHHS MTPU3HAKOB Y OPraHU3MOB, COCTaBIISITh CXEMBbI TIepeHOCa BEIECTB U SHEPrUH
B 9KOCHCTeMax (IICTTU MMUTAHWS, TINILEBBIC CETH )

YMeHue ycTaHaB/IUBATh B3aUMOCBSI3H MEXIY CTPOCHHEM U (PYHKIMSIMH: OpraHOUIOB, KJICTOK Pa3HBIX TKaHEH, OpraHaMi U CHCTEMaMHU OPraHOB Y PaCTECHHH,
KMBOTHBIX M YEJIOBEKA; MEXIy 3TalmaMu OOMEHa BEIECTB; 3TallaMU KJIETOYHOIO LUKJIA U XM3HEHHBIX LUKIOB OPraHU3MOB; 3TanaMH 3MOPHOHAIBHOTO
Pa3BUTHS; TEHOTUIIOM M (DEHOTHUIIOM, ()EHOTUIIOM H (DaKTOpaMu Cpebl OOMTaHHUSL; TPOLIECCAMU SBOJIOINH; ABWKYILIUMH CHIJIAMH aHTPOIIOreHe3a; KOMITOHEH-
TaMH Pa3JIMYHBIX S9KOCHCTEM U IPUCIOCOOICHUSIMHU K HUM OPraHN3MOB

VYmMenune BBIACJIATH CyHICCTBCHHBIC ITPU3HAKU

CTPOCHHMSI BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT; OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, BHIOB, OHMOT€OIIEHO30B, SKOCHCTEM H Onochepsl;
CTPOCHU OPraHOB U CUCTEM OpPIraHOB paCTeHHﬁ, JKUBOTHBIX, YCJIIOBCKA, IMTPOICCCOB KU3HECACATCIIbHOCTH, ITPOTCKAIOIINX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX
U YernoBeKa; OMONOTMYECKHX IPOIECCOB: OOMEHa BemecTB (MeTabonm3M), MH(poOpManuy W MpeBpalleHUs] dHEPruu, OPOXKEHHs, aBTOTpPO(HOro m reTe-
6 pOTpoGhHOrO THITOB MUTAHHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a, raMeToreHe3a, IMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHH,
WHIMBHUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHe3a), B3aMMOJCHCTBUS T'€HOB, TeTEpO3UCAa; ACHCTBHH HCKYyCCTBEHHOTO OTOOpa, CTaOHIM3HPYIOLIETO,
JBHKYIIETO U Pa3phIBAIONIET0 €CTECTBEHHOIO 0TOOpa; aUIONaTPUUECKOT0 U CUMIIATPHYECKOTO BUI000Pa30BaHMs; BIMAHHS ABIKYIIUX CHJI 3BOITIOLUH HA
reHo(OH/T HOMYJIAINHN; IPHCIIOCOOIIEHHOCTH OPraHM3MOB K cpefie OOUTaHHUsI, YepPelI0BaHNS HANIPaBJICHHI 3BOIIOLUH; KPYTOBOPOTA BEIECTB U IIOTOKA SHEPTHH
B DKOCHCTEMaX

ChopMrpOBaHHOCTS YMEHHS BBIICTSTE CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KIETOK ITPOKAPHOT U DYKAPHUOT; OMHOKICTOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB,
BHJIOB, OHOTre0IeHO30B u 9KOCHUCTEM;
0COOCHHOCTH TPOILIECCOB OOMEHA BEIIECTB W NPEBPAILICHUS SHEPTUU B KIETKE, (POTOCHHTE3A, IUIACTHYCCKOTO M DHEPreTHIEeCKOro 0OMEHa, XeMOCHHTE3a,
MHUTO3a, M€H03a, OIUIONOTBOPEHHUS, Pa3BUTHS U Pa3MHOKCHHS, HHINBUIYAJFHOTO PA3BUTHS OpraHn3Ma (OHTOTreHe3a), OOphOBI 3a CyIIeCTBOBAaHHUE, €CTECT-
BEHHOT0 0TOOpPa, BUI000pa30BaHUS, IIPHCIIOCOOICHHOCTH OPIraHU3MOB K cpezie OOMTaHuUs, BIMSHUS KOMIIOHCHTOB SKOCHCTEM, aHTPOIIOT€HHBIX N3MEHECHUI B
9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB U NMPEBpAIICHHS YHEPIHH B Onocdepe

YMeHne UCIOoIb30BaTh COOTBETCTBYIOIMINE apryMEHTHI, OMOJOTHIECKYI0 TEPMUHOIOTHIO W CHMBOJIUKY IUIS JOKA3aTeCTBA POICTBA OPraHM3MOB Pa3HBIX
8 CHCTEeMAaTHYECKHUX TPYIIIT; B3aMOCBSI3U OPraHU3MOB U Cpellbl OOUTaHMUS; EANHCTBA YETIOBEUSCKUX Pac; HEOOX OMUMOCTH 3I0POBOT0 00pa3a JKU3HH, COXPaHEHUS
pa3Ho00pa3usl BUIOB M YKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHMUS IIPHPOIBI U YEIIOBEUECTBA

YMeHne KPUTHYECKH OICHUBATh MH(POPMAIUIO OHOJOTMYECKOrO COACpKaHUS; WHTEPIPETHPOBATH ITHUYECKUE ACIIEKTHl COBPEMEHHBIX HCCICIOBAHUHA B
9 OWonoruu, MeIunuHe, OMOTEXHOJIOTUH; pacCMaTpPHBATh TIIOOANBHBIC SKOIOTHUSCKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYO TIO3HIIUIO

HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 10O BUOJIOT'NHN



Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

1 Buonorus xak Hayka. JKuBble cCHCTEMBI U UX U3Y4YEeHUE

CoBpemeHHas ouonorus - KOMILIEKCHAs HayKa. Buonornyeckue HayKH
Y U3y4aemble UMU ITpoOsieMbl. OyHIaMeHTalIbHbIe, TPUKIIaJAHbIe U TIOUCKOBBIE HayUHbIEe UCCIIEA0BaHUS B OMOIOTHH.

I 3HaueHne OMONOTUU B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTuHbI Mupa. [Ipodeccuu, cBszanHble ¢ Ononorueil. 3HaueHHe OMOJIOTHH B Tpak-
THYECKOU JACATCIIPHOCTH Y€JIOBCKA: MEAUIIMHE, CEJIbCKOM XOSHﬁCTBe, IPOMBIIIIJICHHOCTHU, OXPaHC NPUPOAbL
JKuBBIe cUCTEMBI KaK MmpeaAMeET U3y4CHUsA 61/IOJ'IOFI/II/I. CBOﬁCTBa JKUBBIX CUCTEM: €AMHCTBO XUMHNYECCKOI0 COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTD, CJIIOKHOCTb U YIIO-
PAAOYCHHOCTD CTPYKTYPbI, OTKPBITOCTh, CAMOOPIraHu3anusa, CaMOBOCIIPOU3BEACHUEC, PAa3IpaXKUMOCTh, UBMCHUYNBOCTDb, POCT U PA3BUTUC.

12 YPOBHU OpraHu3alMy )KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KICTOYHBIN, TKAHEBbIH, OPraHU3MEHHBIH, MOMYJISAIM OHHO-BUAOBOH, 3KOCHCTEMHBINA (OMOTeOIIeHOTHIECKUH),
6uocgepusii. [Iporeccsl, MporcxoasIne B )XUBBIX cucTeMax. OCHOBHBIE IPU3HAKH >KUBOT0. JKH3HB Kak (hopMa CyleCTBOBAHUSI MATEPUU
Mertozapl Ouonoruueckoid Hayku. HaOmiojeHue, u3aMepeHue, SKCIEpUMEHT, CUCTeMaTH3alus, MeraaHanus. [IoHATHE O 3aBUCHMMON W HE3aBHCUMOHW IepeMEHHOM.

1.3 [MnanupoBanue okcrepuMeHTta. [locraHoBka W mpoBepka rTumore3. HymeBas rumote3a. [loHstne BbIOOpKHM © €€  JTOCTOBEpHOCTh. Pa30poc
B 6I/IOHOFI/IquKI/IX JaHHBIX. OHeHKa JOCTOBCPHOCTHU NOJTYYCHHBIX PE3YJILTATOB. HpI/ILII/IHBI NCKaXCHU S PC3YJIbTATOB OKCIICPUMCHTA. IToHsTHE CTATUCTHYECKOI'O TECTa

2 KrneTka kak 6uonorudeckas cucrema
Knetka — cTpykTypHO-(DYHKITMOHAIbHAS SIUHUIIA )KUBOTO. MicTOoprs oTKphITUs KiteTkd. Pabotel P. 'yka, A. Jleenryka. Knerounas teopus (T. llIsann, M. IlIneiinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KIJICTOYHOM TEOPHH.

2.1 MeTopl MOJIEKYIJIIPHOHN M KJIETOYHOW OMOJIOTWH: MHKPOCKOITHS, XpoMaTorpadus, aekTpodopes, METo] MEUEHBIX aTOMOB, U(depeHITHabHOE IIEHTpUdyrupoBanue,
KYJIBTHBHPOBAHUE KIIETOK
XUMUYECKHH COCTaB KIIETKH. Makpo-, MUKpO- W yIBTPaMHKpOdJIEMEHTH. Boma m e€ pomp Kak pacTBOpUTENS, peareHra, ydacThe B CTPYKTYPHUPOBAHHH KIICTKH,
TETUTOPETyIAInuy. MHUHepaIbHbIE BEIeCTBA KIICTKH, HX OHOJIIOrHYecKast poiib. POk KaTHOHOB M aHHOHOB B KJIETKE.
Buonornueckue nonmumMepsl. beiaku. AMUHOKHCIOTHBIH cocTaB 6enkoB. CTpyKTYpbI OeNkoBOM Mosiekyibl. [lepBrudHas cTpykrypa Oenka, menTruaHast CBsA3b. BropnyHas,
TpeTHYHas, YeTBepTUYHas CTPYKTYphl. JleHaryparus. CrolicTBa 6enkoB. Kitaccudukaius 6enkoB. buonornueckue GyHKINN OEITKOB.
Yrneroasl. MoHOCaXapH/Ibl, TUCAXapHIbl, OJUTOCAXapuabl U rmonucaxapuasl. OOMMK IJIaH CTPOSHUS U (U3HKO-XUMUYECKHAE CBOMCTBA YIIIeBONOB. bruomorndyeckue
(hYHKITHH yTIIEBOJIOB.

2.2 Jlunmuet. [anpodrtbHO-rHIApOPOoOHBIE cBOKcTBA. Kitaccudukarys munuaos. Tpuriunepuap, Gocoaumuasl, BOCKH, CTEpOUabL. bruonornyeckue GyHKIINT JTMTHIOB.
OO0mue cBOCTBa OMOIOrHYECKHX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTh K CAaMO3aMbIKaHHIO, TTOTYITPOHUIIAEMOCTb.
Hyxirennoseie kuciorel. JJHK u PHK. Crpoenue nHykimenHoBbIX kKucioT. Hykieornasl. Ilpuanmn komiutementapHoctd. [Ipapuno Yapradda. Crpykrypa JHK —
JBOWHAs cripaiib. MectoHaxoxaeHue U ounonorndeckue ¢pynknun JIHK. Buast PHK. ®@yaknnn PHK B kietke.
Crpoenne Mojekyiasl AT®. Makposprudeckue cBs3u B mosiekyiie AT®. Buonornueckue ¢yakimn AT®. BoccTaHOBICHHBIE TTEPEHOCYHKH, WX (DYHKIIHMH B KJICTKE.
CexsenupoBanue JJHK.
CtpyKTypHast Ononorus: OHOXUMHUYIECKUE U ONO(H3MIECKHE HCCIIEIOBAHUS COCTABA W IPOCTPAHCTBEHHON CTPYKTYPHI OMOMOIIEKYI

2.3 THITBI KIIETOK: dyKapuOTHIecKas U mpokapuorndeckas. CTpyKTypHO-(QyHKIHOHAIEHBIE 00pa30BaHUs KIETKH.




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

Crpoenue npokaproTnieckoi kierku. Kierounas crenka 6akrepuii n apxeil. OcOOGHHOCTH CTPOEHHS IeTepoTPOGHOH M aBTOTPOPHON NMPOKAPH OTHYECKHX KIETOK.
MecTo 1 posb IPOKAPUOT B OUOLIEHO3aX.

Crpoenne u (yHKIMOHHUPOBAHUE dyKapuoTHUecKol kieTku. IInasmaTudeckas memOpaHa (mna3Manemma). CTpyKTypa IUIa3MaTH4ecKoi MeMOpaHbl. TpaHCIOPT Be-
HIECTB 4Yepe3 IUIa3MaTHUECKyr0 MeMOpaHy: maccuBHbIM (muddys3us, obmerdéHHas nugdysns), akTUBHBIA (NEPBUYHBIM M BTOPUYHBIM aKTUBHBIN TpaHCHOPT).
[onxynponuraemocts MeMOpaHbl. PaboTa HaTpHii-KaaMeBOro Hacoca. DHAOLUTO3: THHOIMUTO3, (GaronuTo3. Dx3onuto3. Kierounas crenka. CTpykTypa U QyHKIUH
KJIETOYHOI CTEHKH pacTeHHH, IpuOoB.

Huromnasma. [{utozonk. Lutockenet. JBmkeHnue muroruiasmel. OpraHousl kietku. OqHOMEMOpaHHBIE OPraHOMABI KIETKH: 3HAominazMatrueckas ceth (DIIC),
anmapat ['oJbKH, TU30COMBI, UX CTpOEHHME U (YHKIMU. B3anMOCBA3b OIHOMEMOpPaHHBIX OpPraHOMAOB KIETKH. CTpoeHHe TpaHyIsSIpHOro perukyiayma. CHHTE3
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. I'majgkuil (arpaHyssipHBIN) 3HAOMIa3MAaTHUECKUH peTHKyidyM. CekpeTopHas (yHKUuMS ammaparta [ ombpku.
TpaHcnopr BeliecTs B KileTke. Bakyonu pacturenbHbIX kieTok. Kinerounsiii cok. Typrop.

IToyaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHIPUH, TIACTUIBI.

Crpoenne u GpyHKIMH MHUTOXOHAPHHA M miiacTuA. llepBuuHBIe, BTOPHYHBIC U CIIOXHBIC IJIACTHIB (DOTOCHHTE3UPYIOMINX 3YKAPHOT. XJIOPOIUIACTHI, XPOMOILIACTEI,
JICHKOIIACThI BBICIIUX PaCTEHUI.

Hemembpannsie opranounas! knerkn CTpoeHne U pyHKINN HeMeMOPaHHBIX OPraHOM OB KIIETKH. Pubocomsl. MukpoduiaaMenTsl. MblmeuHbie KIeTKH. MUKpOTpyOOUKH.
Knerounsrit ienTp. CTpoeHHE U ABIKEHUE KTYTUKOB M peCHUYEK. MUKpOTpYOOUKH IUTOILIa3MEL. LleHTpros.

Anpo. ObGomnouka siapa, XPOMATHH, KapyuoIJia3Ma, SIPBIIKH, UX CTpOCHUE U QYHKIUH. SepHbIii OemKoBbIiH MaTpHKC. [IpocTpaHCTBEHHOE PACIIONOKEHIE XPOMOCOM B
uHTepdha3HOM spe. benkn XxpoMaTHHA — THCTOHBI.

Knerounsie BximtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK dYKapHOT (PaCTUTENBHOM, )KUBOTHOW, rprOHON)
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ACCUMIIIAINS B TUCCUMILISIINS — JIBE CTOPOHBI MeTabonu3Ma. THIEI 0OMeHa BemecTB: aBTOTPO(HBIN U TreTepoTpodHEIA. YuacTie KUCIOopoaa B 0OOMEHHBIX IIpoIeccax.
DHepreTryeckoe odecrieueHne KieTku: nmpeppameHue ATD B 0OMeHHBIX mporeccax. @epMeHTATHBHBINA XapakTep peakiuil KIeTOYHOro Metadonu3ma. GepMeHThI, UX
CTpOEHHE, CBOWCTBa W MeXaHu3M neictBus. Kodepmentsr. Otinmums GepMEeHTOB OT HEOPraHWYECKUX KATaJH3aTOPOB. BelKM-aKTUBATOPHI M OEIKU-HHTHOHTOPEI.
3aBHCHUMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKIHA OT Pa3InIHBIX (HaKTOPOB.

[TepBuuHBINA CHHTE3 OpraHUYECKUX BemIecTB B KieTke. DoTocuHTe3. Ponb XmoporuractoB B mporecce ¢porocuHTe3a. CBeroBas u TeMHOBas (a3bl. [IpoayKTHBHOCTD
(dorocuHTe3a. BiinsiHue paziuuHbIX (PaKTOpoB Ha CKOPOCTH (hOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTPHU(PHUIMPYIONIHE OAKTEPHH, KEIe300aKTepuH, CepoOaKTEpHH, BONOPOIHBIC OaKTepHH. 3HAUYCHUE
XEMOCHHTE3a.

AnHarpoOHBIe OpraHu3Mbl. Buabl Opokenus. [IpoaykTel OposKeHUsS M WX HUCIOJIh30BAHUE YEIOBEKOM. AHa3pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI OHOTEXHOIOTUN
1 BO30yuTeNH OOJIe3HEH.

AdpoOHBIE OpraHU3MEI. DTaIlbl SHEPreTHIecKoro oomeHa. [loqroroBurensHbii 3Tam. [ mkonn3 — OeCKUCIOPOTHOE paclIeIIEHUE TITIOKO3H.

Bronorndeckoe okucieHue, WIH KICTOYHOE IbIXaHUe. Poib MUTOXOHOpWE B mporeccax Ononormdeckoro okumcieHws. Llukmmaeckne peakmun. OKHCIATETHHOE
(dhochopunupoBanue. [IpermyiiecTBa a3poOHOro MyTH 0OMEHa BEIIECTB Nepe/l aHA3POOHBIM. DPPEKTHBHOCTH SHEPreTHIECKOr0 OOMEHa

2.5

Peaxnuu MmatpuaHoro cuHTe3a. [[pHHINIT KOMITIEMEHTAPHOCTH B PEAKIIHSIX MATPHYHOTO CHHTE3a. Peann3anus HacnencTBeHHO nHpopManmu. ['eHeTHaecKuii kox, ero
cBoiictBa. Tpanckpunius — marpuanbiii cuaTe3 PHK. [TpuHIMNBI TpaHCKpUTIIHH: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIETbHOCTD, ACHMMETPUYHOCTD. TpaHCsIus 1 eé
sTamsl. Yuacrtue TparcrnoptHelx PHK B OnocunTese Genka. YcnoBus OuocunTe3a 6emka. Komuposanne aMuHOKuCIoT. Poib pubocoM B GHOCHHTE3e OenKa.
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OpraHuzanus reHoMa y MpOKapuoT U 3YKapuoT. Perynsuus akTUBHOCTU I€HOB y HpokapHoT. I'mnores3a omepona (®. JKako6, XK. Mano). Perymsuus oOMeHHBIX
IporeccoB B kieTke. Kietounslit romeocras.

Bupycsl — HekieTouHbIe (POPMBI XKHU3HU U 00NIUTraTHBIE Napa3uThl. CTpOEHUE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHsle 3a0601eBaHNs 4eN0BEKa, )KUBOTHBIX, pacteHuid. CITN I, COVID-19, connansHble 1 MEAUIMHCKHUE IPOOIEMBI

2.6

Knerounsril muki, ero mepuonasl U perymsuus. MaTepdasza n muto3. OcoOEHHOCTH IPOLECCOB, MpOTEKaroImuX B HHTepdasze. [1oAroroBka KIETKH K JIEIEHHUIO.
IIpecunTeTndeckuil (IOCTMUTOTUYECKHUI), CHHTCTUYIECKUIT ¥ TTOCTCUHTETHYECKUH (TPEMUTOTHUECKUH) Tepruobl HHTEpda3bl.

Matpuunsblii cunte3 JJHK — pennuxanud. IIpunuunel pennukanuu JTHK: xoMIIeMeHTapHOCTb, MOJYKOHCEPBATUBHBIM CHUHTE3, aHTHIIAPAJUIENBHOCTh. MexaHu3m
pemmukanuu JJTHK. Xpomocombl. Ctpoerne xpoMmocoM. Teromepsl 1 Tenomepasza. XpOMOCOMHBIA HA0Op KIETKU — KapHOTHIL. JIUTUIOMAHBIA U TarnjJouHbINH HAOOpHI
xpomocoM. I"'oMmonornunsie XpoMocoMsl. I1010BbIE XpOMOCOMBL.

Henenune kiaetku — MUTO3. CTa iy MUTO3a M IPOUCXOJSIIINE B HUX Tporiecchl. Tumbl Muto3a. Kaproknues n nutokunes. bruonorunueckoe 3HaueHue Mutosa. Perymsamnus
MHUTOTHYECKOTO IIUKJIA KJIeTKH. [IporpaMmupyemMas KiieToqHas THOeNnb — aromnTos.

@DYHKIMOHANIbHASI TEHOMHUKA

OpranusM Kak OHoornyeckas CucTeMa

3.1

OZ]HOKJ'IGTO"IHI:IC, KOJIOHUAJIbHBIC, MHOT'OKJICTOYHBIC OPraHU3Mbl 1 MHOT'OTKaHEBBIC OPraHU3MbI.

@opMBl pa3sMHOKEHHS OpPraHM3MOB: Oecrioiioe (BKIIOYas BETETaTHBHOE) M TOJIOBOE. Buisl Oecronoro pa3MHOMKEHHUS: ITOYKOBAHUE, CIOPYIALUS, (hparMeHTaLus,
KJIOHHPOBaHHE.

[TonoBoe pazmuoxenwue. [lomoBsie kneTku, wim rametsl. Meo3. Craauu meiiosa. [ToBegenue xpomocom B meitosze. Kpoccrnnrosep. buonornueckunii cMbici Meiioza
U TIOJIOBOTO TIporiecca. Meifo3 1 ero MecTo B KH3HEHHOM IIHKJIE OPraHU3MOB.

[IpenzapozpiieBoe pa3zsutue. ['amerorenes y kuBOTHBIX. [lonoBbie xkene3bl. OOpa3zoBaHHe W Pa3BUTHE TMOJIOBBIX KieTok. CriepmaroreHe3 u ooreHe3. CTpocHHe
MOJIOBBIX KJIETOK. OTUIONOTBOPEHNE U SMOPHOHATIFHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOZOTBOPEHUS: Hapy>KHOE, BHyTpeHHee. [lapreHorenes.

WuauBuayansHOE pa3BUTHE OPraHn3MoB (OHToreHe3). CTanu SMOpHoreHe3a )KUBOTHBIX (Ha TpuMepe Jiryinkr). J{podnenne. Tumsl qpo6iennst. OcobeHHOCTH qpoOIeHHs
MJIEKOITUTAIONX. 3apPOIBIIIEBHIE INCTKH (TaCTPYIIALESL). 3aKiIaIka OpraHoB M TKaHEH U3 3apOobIIIeBHIX IMCTKOB. B3anMHOe BiMsHIE YacTel pa3BUBAIOIIETOCS 3aPOIBIIIA
(oMOproHaNbHAS MHAYKOWS). 3aKIaKa IUTAaHAa CTPOCHUS JKUBOTHOI'O KaK Pe3yiIbTaT HepapXHUecKUX B3aUMOICHCTBUI TeHOB. BimsHue Ha SMOpHOHANEHOE Pa3BHUTHE
Pa3IMYHBIX (PaKTOPOB OKPY>KAFOIIEH CPEBL.

Poct u pasButme XuBOTHBIX. [locTamOproHanpHEI meproa. [Ipsmoe m Hempsimoe pasButhe. PasButne ¢ meramopho3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX
XKUBOTHBIX. brojornueckoe 3HaueHre MPSIMOTr0 U HEMPSMOT'0 Pa3BUTHS, HX PACIPOCTPaHEHHUE B IPUPOAE. THITBI pocTa KUBOTHBIX. DAaKTOPHI PETYISIIUN POCTa KIHBOT-
HBIX U YenoBeka. CTaaun IoCTAIMOPHOHAIBHOTO pa3BUTH Y )KUBOTHBIX U YeNoBeKa. [leproasl OHTOreHe3a 4eoBeKa.

PasmHOXEHWEe W pa3BuTHEe pacTeHmid. ['amerodur m cropodur. Melio3 B ku3HEHHOM IHUKIe pacteHuwit. OOpa3oBaHWe crop B Ipollecce Merosza. ['amerorenes
y pacternid. OIIOZOTBOPEHNE W Pa3BHTHE PACTHTENBHBIX OPraHW3MOB. JIBOMHOE OIJIOMOTBOPEHHE y LBETKOBHIX pacTeHmi. OOpa3oBaHHE W Pa3BHUTHE CEMCHH.
MexaHHU3MBI PETYILSIIIHA OHTOr€He3a Y PACTCHUH M KUBOTHBIX
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HCTOpI/Iﬂ CTAHOBJICHUA W Ppa3BUTUA TI'CHCTUKHA KaK HayKH. OCHOBHBIE TEHETHYECKHE IIOHATHS M CUMBOJILI. | OMOJIOrMYHBIE XPOMOCOMEBI, aJlJICJIBHBIC I'CHBI,
AJIBTCPHATUBHBIC ITPU3HAKH, JTOMHUHAHTHBIN U peHCCCHBHLIfI IIPHU3HAK, rOMO3UIroTa, rercpo3urora, Yucras JMHUA, FI/I6pI/II[BI, TCHOTMHII, (1)CHOTI/IH. OCHOBHEIE METOAbI
TCHCTUKU. FH6pI/I,E[OHOFI/I[IeCKI/Iﬁ, HHTOHOFHHGCKHﬁ, MOJ'ICKy.]'IprHO-l"eHeTI/I‘ICCKI/Iﬁ
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MonorubpusaHoe ckpemuBanue. [1epBolii 3akoH MeHaemnst — 3aKoH eAnHO000pa3us THOpHUI0B IepBOro nokoaeHus. Ilpasuno romuHupoBanus. Bropoit 3akoH MeHnens
— 3aKOH pacIIeIUIeHHs IPU3HAKOB. LlUToI0rnyeckue OCHOBBI MOHOTHOPHUTHOTO CKpeIMBaHus. | noTe3a YMCcTOTH raMer.

Amnanusupyroniee ckpemupanue. [IpoMeKyToUHBIN XapaKkTep HacleAoBaHus. Pacieninenye Ipu3HaKkoB Ipy HEMOJIHOM JTOMUHUPOBAaHUU.

JurunbpuaHoe ckpemuBanue. Tpetuit 3akoH MeHens — 3aK0H He3aBUCUMOr0 HaclleIoBaHUS IPU3HAKOB. LluTomornueckrne OCHOBBI IUTHOPHIHOTO CKPELUBAHHUS.
CuenneHHoe HacnefoBaHue Ipu3HakoB. Paborel T. Moprana. CrienjeHHOe HaclleIOBaHHE I'€HOB, HapyILIEHUE CLEMICHUS MEXIy MeHaMH. XpOMOCOMHAasl TEOpus
HaCJIECTBEHHOCTH.

I'enernka ToJIa. XPpOMOCOMHBIH MEXaHU3M OIIpEICTICHUS ToJa. AyTOCOMBI
U II0JIOBBIE XPOMOCOMBI. ' OMOraMeTHBIN U reTeporaMeTHsIi moi. I'eneTndeckas CTpyKTypa OJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLEIIEHHBIX C [TOJIOM.
I'enotun kak wenoctHas cucrema. IlneioTponuss — MHOXKECTBEHHOE [JeHMcTBUE IeHAa. MHOMKECTBEHHBIM ajenu3M. B3auMmonelcTBUE HEaJIENbHBIX I'€HOB.
KommiementaprHocTs. Jnucras. [lomnmepus
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BzaumoneiictBue reHotumna u cpeabl npu GopMmupoBaHuu ¢GeHotHna. M3mMeHunBoCTh mpu3HaKoB. KauecTBEHHBIE W KOMMUYECTBEHHBIE TPH3HAKU. BHIBI M3MEHUMBOCTH:
HEHACIICACTBEHHAS M HACIICACTBEHHASI.

MonudurkanronHas H3MEHUHBOCTE. Ponb cperpl B (hopMupoBaHuM MOAM(HKAIIMOHHONW H3MeHUnBOCTH. HopMa peakuny npusHaka. BapualioHHBI psa ¥ BapHaiiOHHAS
kpuBas (B. Moranacen). CBolicTBa MOIM(HKAIIIOHHOW H3MEHUMBOCTH.

I'eHoTHMIIIUECKAst N13MEHYMBOCT. CBOMCTBA TE€HOTHITUYECKON N3MEHUMBOCTH. BHIbI TeHOTHITMYECKONW H3MEHUMBOCTH: KOMOWHATUBHASL, MYyTAI[FIOHHASL.

KoMOnHaTBHAS M3MEHYMBOCTh. Mel03 1 TIOJIOBOI TIPOIIECC — OCHOBA KOMOWHATUBHOW M3MEHYMBOCTH. POb KOMOWHATUBHOW M3MEHYMBOCTH B CO3JIAHUM T€HETHYECKOTO
pa3Ho00pa3sus B Ipeenax OJHOro BUJIA.

MyTranmonHas ©3MEHUYMBOCTh. BUIbI MyTaIuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CITOHTaHHbIE U UHAYIIMPOBAHHBIE MYyTallMH. SIIepHBIE U IUTOIUIa3MATHUECKUE MYTaIlH.
Comatrueckue v mosjoBeie MyTanuu. [IpuarHbl BOZHUKHOBEHHUS MyTalii. MyTareHsl ¥ MX BIMSHHE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Iporecca. 3aKoH
TOMOJIOTHYECKHX PsJIOB B HacleacTBeHHoH n3menunBoctd (H.M. Baswiios). BHesiepHasi ©3MEHYMBOCTD W HACIIEICTBEHHOCTh

3.5

Kapuorun yenoBeka. MexayHapoaHas mporpaMma UCCiIeJOBaHNs TeHOMa YeoBeKa. MeToabl H3YYeHUS TeHETHKH YeJIOBeKa: FeHeaJOrHuecKui, OJIM3HEOBBIH, 1T1-
TOTEHETUYECKHH, TIOMyISIIHOHHO-CTATUCTHICCKUH, MOJIEKY I pHO-TeHeTHnYeckuii. COBpEMEHHOE OIpe/ielIeHHEe TeHOTHIIA: TTOJTHOTCHOMHOE CEKBEHUPOBAHKE, TEHOTH -
MMpoBaHue, B ToM uucie ¢ nomomeio [T1[P-anamm3a. HacinencrBeHHble 3a0oneBaHus denoBeka. [ €HHbIE W XpOMOCOMHBIE OOJIE3HHM YenoBeka. bonesHu ¢ Hacnen-
CTBEHHOM IMPEIPACIIONIOKEHHOCTI0. 3HAUCHUE METUITMHCKON TeHETHKHU B TTPEOTBPAIIICHHN W JICUCHUH TeHETHUECKHUX 3a001eBaHni dyenoBeka. CTBOJIOBBIC KIICTKH

3.6

JloMecTHKAITHSI U CENICKIMsA. 3apOXKIeHHE CENEKINH U ToMecTHKamy. Yuenre H.M. BaBuiioBa o 1ieHTpax MporCcXOKICHUS M MHOr00Opa3us KyJIbTYPHBIX pacTeHui. Poib
CEJIEKINH B CO3/ITAHAH COPTOB PACTEHHUH U MOPOJI KUBOTHEIX. COPT, TOpOAa, MITAMM. 3aKOH TOMOJIOTMYECKHX PSJIOB B HacieAcTBeHHON m3menunBocTr H.M. BaBuoBa, ero
3HAYCHUE TS CEIIEKIIMOHHOW pabOoThI.

MeTozpl CeneKIIMOHHONW paboThl. MICKYCCTBEHHBIH OTOOp: MAacCOBBIH M WHIWBHIyadbHBIA. DTanbl KOMOWHAIIMOHHOW CeJIeKIUH. VcTbITaHWe MpOW3BOAMTENCH IO
moToMcTBY. OTOOP IO TEHOTHITY C TTOMOIIBIO OIIEHKH (DEHOTHIIA ITOTOMCTBA U 0OTOOP 0 TEHOTHITY ¢ TToMoIIbio aHamu3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJT CEICKIIMOHHON paOoThl. PajlMallnOHHbIA 1 XHMUYECKHIA MyTareHe3 Kak UICTOYHUK MYyTaIluil Y KyJbTYPHBIX (OPM OpraHu3MoOB.
Hcnonp3oBaHue TEHOMHOTO PeITaKTUPOBAHUS M METOI0B peKoMOMHAaHTHBIX JJHK 1is momyueHuss HCXoAHOTro MaTepurara JUTsl CEJICKIINU.

[Nomyuenue momrion10B. BayTprBHIoBas ruOpumzanys. binskopoacTBeHHOE CKpeliBaHue, I HHOpUAMHT. HeponcTBeHHOe CKpelMBaHye, Wi ayTOpuvHT. I'ereposuc u
ero npu4uHeL. Vcmone3oBanue rerepo3rca B cenekiun. Otnanéanas ruopuanzanst. [IpeononeHne 6ectutoans MeXBHIOBBIX THOPHIOB. JIOCTYDKEHHS CENEKIMN PaCTCHUN U
JKABOTHBIX
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O6’B6KTI)I, HCIOJIb3yEMbIC B OHOTEXHOJIOT HH, — KIICTOYHBIC U TKAHCBLIC KYJIbTYPbI, MUKPOOPTIaHU3MBbI, UX XaPaKTCPUCTHUKA. TpaI[I/IIII/IOHHaH OMOTEXHOJIOT U XJ'Ie6OHe‘-IeHI/Ie,
MOJIYYCHUEC KHCIIOMOJIIOYHBIX IMTPOAYKTOB, BUHOACIINC. MI/IKpOGI/IOHOFI/I‘ICCKI/Iﬁ cunte3. OOBEKTHI MI/IKp06I/IOJ'IOFI/I‘{eCKI/IX TEXHOJIOTHH. HpOI/I?)BOI[CTBO 66.]'[1(3, AMHWHOKHUCJIOT
1 BUTaAaMHUHOB. I/ICKyCCTBeHHOG OINIOJOTBOPECHHE. PeKOHCprKHI/ISI SIMIEKIIETOK 1 KJIOHMPOBAHUEC KMBOTHBIX. MCTOI[ TPAaHCIUIAHTAllUU AOE€P KICTOK.

XpOMOCOMHaS[ 1 ICHHas1 NTHXKXCHEPUs. I/ICKYCCTBGHHLIﬁ CUHTE3 I'cHa U KOHCTPYUPOBAHUE peKOMGI/IHaHTHLIX I[HK HOCTI/I}KGHI/IH 1 NIEPCIICKTUBLI XpOMOCOMHOﬁ Y TEHHOM
HWHKCHCPUU. MenuiHcKue ouoTexHoIoruu. VMcrnoap30BaHne CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/IC OPraHu4CCKOro Myupa

4.1

Bronorndeckoe pasHoobpasue oprann3MoB. CoBpeMeHHas CHCTEMa OpraHu4eckoro mupa. IlpuHuuns! kiaccupukanuu opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE
IpyIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUSI U SKU3HEJCSITENIFHOCTH OJHOKIECTOYHBIX OpraHM3MOB. bakTepuu, apxeu, OTHOKIETOYHBIC T'PHOBI, OZHOKICTOUHBIE BOAOPOCIH, JIPYyTHE
npotucTel. KomoHnanbHble OpraHn3Mel. J{BHXKeHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOHMIHOE, KI'yTUKOBOE, PECHUYHOE. 3alUTa y OJHOKICTOYHBIX OPraHU3MOB.
Pa3pauMoCTh y OZHOKJIETOUHBIX OpraHu3MoB. TakcHUChI

4.2

MHorokieTouHble pacTeHus. B3auMocBs3b yacTell MHOTOKJIETOYHOIO Opranu3Ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJIETOYHOIO opranusma. OpraHusM Kak
enuHoe 1enoe. TkaHu pacTeHui. THUITBI PacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs], IIOKPOBHAS, NMPOBOISIIIAS, OCHOBHAs, MeXxaHn4eckas. OCOOCHHOCTH CTpPOCHHS,
(YHKIIUH U pacriosoXeHHUs] TKAHEH B OpraHax pacTeHUH

4.3

BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. @yHKIUU OpraHoB U cucreM opraHoB. Kapkac pacrenuil. /[BukeHne MHOIOKJIETOUYHBIX PACTE€HMM: TPOIU3MBI U
Hactud. [loryomenue BOABI, YIVIEKUCIOIO Ta3a W MHHEPANBHBIX BEHICCTB pacTeHUsMH. Jlpixanne pacreHmid. JIuddysus razoB depe3 MOBEPXHOCTh KIICTKH.
TpancnopTHbIE CHCTEMBI pacTeHHil. Bwinenenune y pacreHuid. 3amurta y MHOTOKIETOYHbIX pacTenuil. Kyrtukyma. CpencTBa macCMBHOM M XMMHYECKOM 3aIUTHI.
dutoHIMABI.

Pa3npaxxuMocTh U peryssnys y opranu3mMoB. PazapaxxuMocTs U peryiisius y MHOIOKJIIETOUYHBIX pacTeHui. PocToBble BellecTBa U MX 3HaUEHUE

4.5

MHOroKJIeTOUHbIE XKUBOTHbIE. B3auMOCBA3b yacTell MHOIOKJIETOYHOI'O OpraHu3Ma. TkaHu, OpraHbl U CHCTEMbl OPraHOB MHOT'OKJIETOYHOI'0 Oopranu3ma. OpraHusm Kak
enuHoe 1enoe. ['omeocras. TkaHM KUBOTHBIX U YeJIOBEKa. THIIBI JKHBOTHBIX TKaHEH: SIIUTENHANIBHAS, COSANHUTENbHAS, MBIIIeqHas1, HepBHAst. OCOOEHHOCTH CTPOCH U,
(YHKIIUI U pacrioyioKeHUs TKaHEeH B OpraHax XMBOTHBIX U YEIOBEKa

4.6

OpraHbl 1 CHCTEMBI OPraHOB XUBOTHHIX. DYHKIINH OPraHOB U CHCTeM opraHoB. Omopa Tena opraHu3MoB. CKeNeThl OMHOKIETOUHBIX 1 MHOTOKJIETOYHBIX JKHBOTHBIX.
Hapyxwusiit u BHyTpeHHui ckesner. CTpoeHHe U THUITBI COSMHEHUS KOCTEH.

JBIDKeHNE MHOTOKIICTOUHBIX JKUBOTHBIX. [InTanue >kuBoTHBIX. [TnTaHne M03BOHOYHBIX KUBOTHBIX. /IpIxaHue KUBOTHEIX. KoxxHoe neixaHue. YKabepHoe U n€roynoe
IIBIXaHUe.

JpIxanre MO3BOHOYHBIX JKUBOTHBIX. OBOJIONHMOHHOE YCIOKHEHHE CTPOCHHS JETKMX INO3BOHOYHBIX JKHMBOTHBIX. J[pIXaTenpHas cHucTeMa denoBeka. MexaHu3m
BEHTHJISIINN TETKUX y TITHII 17§ MIIEKOITU TATOIITHX. Tpancoopr BEIIIECTB
y opraHu3MoB. TpaHCIIOPT BemIecTB y KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cricTeMa IIO3BOHOYHBIX JKUBOTHBIX. Kpyru xpoBooOparieHws.
DBOJIOIMOHHBIEC YCIOKHEHUSI CTPOCHHUS KPOBEHOCHOW CHCTEMBI IIO3BOHOYHBIX JKHBOTHBIX. BhIzenenue y opranu3mMoB. Breinenenne y kuBOTHBIX. COKpaTUTEIbHEIE
Bakyosu. Opranbl BelaeneHus1. CBA3b MOJOCTH TeJla C KPOBEHOCHOM U BBIIEIUTENBHOM cucTeMaMy. Boljienenre y mo3BOHOYHBIX JKUBOTHBIX. 3alMUTa y MHOTOKJIETOYHBIX
XHUBOTHBIX. [IOKPOBBI ¥ HIX TIPOU3BOHEIC.

PaznpaskuMoCTh 1 peryisnus y Opranu3MoB. Pa3npakuMocTh y OMHOKIETOYHBIX OpraHn3MOB. TakcuChl. Pa3mpakuMOCTh U peryisiiis Yy MHOTOKJICTOUHBIX PACTEHUH.
PocToBrie BeniecTBa 1 X 3HaYCHHE.
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HepeHas cucrema u pediekTopHas peryssius y MHOTOKJIETOYHBIX KMBOTHBIX. HepBHasi cucremMa U €€ OTHeNnbl. DBONOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOM
CUCTEMBI Y JKUBOTHBIX.
Pa3paboTka anropuTMoB U nporpamMm s 3¢p¢GeKTHBHONW (HYHKIIMOHAIBHOW aHHOTAI[UM T'€HOMOB, TPaHCKPHIITOMOB, ITPOTEOMOB, METab0JIOMOB MUK POOPraHHU3MOB,
pacTeHui, )KUBOTHBIX M YelIOBEeKa
5 OpraHu3m YenoBeKa U ero 310pOBbe
OpraHbl ¥ CUCTEMBI OpraHoOB 4enoBeka. OTaesbl TOJIOBHOIO MO3ra MO3BOHOYHBIX KHBOTHBIX. Peduiekc u peduexTopHas ayra. be3ycnoBHbIe U YCIOBHBIE peIeKChI.
5.1 I'ymopaiibHas perynsuys 1 S9HJOKPUHHAS CUCTEMA JKUBOTHBIX U 4eoBeKa. JKene3bl S9HI0KpUHHOM CUCTEMBI U UX TOPMOHBI. [leiicTBue ropMOHOB. B3auMocBsA3b HEpBHOU
1 3HJOKpUHHOH cucteM. I'nnoranamo-runodusapuas cucrema. Peduekc u peduekropHas ayra. besyciaoBHbIE U yCIOBHBIE pedhIeKCh
3anmra opraHu3Ma oT Oose3Hedl. MIMMyHHast cucrema denoBeka. KIIeTOUHBIH M TyMOpaJbHBIM MMMyHHTET. BpoxaéHHBIN, NMpHOOPETEHHBIH crenudpuueckuit
5.2 UMMYHUTET. Teopusi kiIoHaJbHO-cenekTuBHOro mmmynutera (I1.9pnux, @.M.bepuer, C.Tonerasa). BocnanuTensHbie OTBETHI OpraHu3MoB. Poib BpOXIEHHOTO
HMMYHHTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHUI
5.3 KpoBenocHast cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE cOCybl B KpoBb. Kpyru kpoBooOpaieHus. Pabora cepaiia u e€ perymnsius
Hpixanue genoBeka. Auddysust ra3oB yepes MOBEpXHOCTh KICTKH. J[pIxaTeapHas cucTeMa yejoBeKa. JprxaTenpHast HOBEpXHOCTh. Perynsamnus apixanus. [lprxaTeapHbIe
>4 00BEMBI
5.5 ITumeBaputenbHas cucreMa yenoBeka. OTeNbl NUIEBAPUTEILHOIO TpakTa. [IuieBapuTenbHbie JKene3bl. BHYTpUIIOI0CTHOE M BHYTPUKIIETOUHOE UIIEBAPEHNE
[okpoBel u ux mpousBopubie. Opransl BeigeneHus. lloukn. Crpoenne u QyHKIHOHHpoBaHHE HedpoHa. DHUIBTpaIus, CEKpenust U 00paTHOE BCACHIBAHHE Kak
36 MEXaHU3MBI Pa0O0THI OpraHoB BeieneHms. OOpa3oBaHNE MOYH y YETOBEKA
5.7 JIBmkeHue yenoBeka: MplliedHas cuctema. CkelneTHbIe MBIl U uX padota. CTpOCHUE U TUITBI COSAMHEHUS KOCTEH
6 Teopwus sBomonny. Pazsutue xu3nu Ha 3emiie
OpomtonnonnHas teopus Y. Japsuna. [Ipennocsuikun BO3HUKHOBEHUS AapBuHU3Ma. JKU3Hb 1 Hay4dHas aestenbHocTs Y. JlapBuHa.
JBroKymire cuitsl 3BOOINH BUAOB 110 Y. JlapBrHY (BBICOKAas HHTEHCUBHOCT Pa3MHOKEHHSI OPTaHU3MOB, HACIIEACTBECHHAS! H3MEHUHBOCTh, 0OpH0a 3a CyIIecTBOBAHNE,
6.1 €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).
Odopmitenne cuaTeTndeckoit Teopun 3Bosronuu (CTD). Helitpanpaas Teopus sBomonnn. CoBpeMeHHas SBOMONUOHHAS OHOJIOrHs. 3HAYEHUE IBOIIOIUOHHON TEOPHH
B ()OPMUPOBAHNH €CTECTBEHHO-HAYYHONW KapTHHEI MUpa
[Momymsiuus Kak dIIeMeHTapHas eAUHHUIA 3BOMONIH. COBPEMEHHBIE METONBI OIICHKU T€HETHIECKOT0 Pa3HOOOpas3wst ¥ CTPYKTYPHI MOyIsimii. I3smenenne renodonna
TIOIMYJIAIIMN KaK 3JIEMEHTApHOE SBOIIIOIIMOHHOE SBJICHHE. 3aKOH reHeTnyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.
OneMeHTapHbIe (HAKTOPHI (IBIDKYIINE CHIIBI) ABONIONHMU. MyTaIloHHEIH mporecc. KomOnHaTHBHAS M3MEHINBOCTD. Jlpeti) TeHOB — ciydaiiHble HEeHAIpaBICHHEIC
M3MEHEHHUS 4YacToT ajurened B momynsimsax. Dddekr ocHoBarens. Murparmu. M3omanus momynsmuid: reorpaduueckas (TpOCTpaHCTBEHHAS), OMOIOrHYecKas
6.2 (penponyKTHUBHAS).

EctecTBennbIii 0TOOp — Hampaisiommid (akrtop 3BoMoIMH. DPOPMBI €CTECTBEHHOTO OTOOpA: JABWKYIIWN, CTaAOWIM3UPYIONIUI, pa3pbIBAIONIMN (AM3PYNTHBHBIN).
[TonoBoit oT6OD.

[Iprcmoco0IeHHOCTh OPraHU3MOB KaK Pe3ybTaT MHKPOIBONIONHN. BOZHUKHOBEHHE MPUCIIOCOOIICHIH Y OpraHu3MoB. ApoMop(o3sl U uanoaganTanuu. [Ipumepsr
npucnocobIeHuit y opranu3MoB. OTHOCHTEIBHOCTh MPHCHOCOOJICHHOCTH OPraHN3MOB.
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Bun, ero xpurepun u CIpyKTypa. BumooOpa3oBaHue Kak pe3ynbTaT MHUKPOSBOIOIMM. M3omsanus — kiaroueBoil ¢akrop BuaoobpazoBanus. Ilytm u crnocoOsl
BHJI000pa30BaHUs: ayuionaTpuueckoe (reorpaduyeckoe), CHMIATPHUECKOE (IKOIOTHYECKOE), «MTHOBEHHOE» (TIONUILTOMAM3ANUs, THOpuan3anus). JauTensHOCTh
SBOJTIOIIMOHHBIX ITPOLIECCOB.
MexaHu3MBbI (POPMUPOBAHUS OMOTOTHYECKOTr0 pa3HO00pa3Hs.
Ponp 3BONIONMOHHON OMONIOrMU B pa3paboTKe Hay4HBIX METOMOB COXpPAaHEHUs Ouopa3HooOpasusi. MUKPOIBOIIONMS U KOIBOMIOLHUS MApa3sUTOB M HUX XO35€B.
MexaHH3MbI ()OPMUPOBAHMS YCTOMUMBOCTU K AHTHOHOTHUKAM U CIOCOOB! OOPHOBI ¢ HEl
MerTozp! n3ydeHust MakpodBOJIrOIMH. [1aneoHTonOrnYeckre MeToabl H3y4eHus dBomtoun. [lepexomnbie GopMbl U GUIOTEHETHYECKUE PSIJIbI OPTAHU3MOB.
Buoreorpaduueckre MeTopl n3ydeHus sBontonuu. CpaBHeHHe GIIOpsl U ayHbl MATEPUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emin. B Ibl-oHAEMUKH |
PENUKTHL.
3M6pI/IOHOFI/I‘IeCKI/Ie u CpaBHI/ITeJ'H)HO-MOp(l)OHOFI/I‘ICCKI/IC MCETOJAbI H3Y4YCHHUA OBOJIFOIUH. I'eHeTnyeckrue MeXaHU3MBI OBOJIFOIIMM OHTOI'€HE3a U IIOABJIICHHA

6.3 OBOJIFOIMOHHBIX HOBIICCTB. T"oMoJIorMYHbBIC ¥ AaHATTOTHYHBIC OpraHbI. Py}lI/IMeHTapHI)Ie OpraHbl U aTaBU3MBI. MOHeKyHﬂpHO-FeHeTI/I‘ICCKI/IC, OMOXHMMHUYECKHE U MaTeEMa-
TUYECKUEC METOJbI U3YYCHU I DBOJIIOIIUH. T"oMoOJIOTHYHBIE TEHEI. COBpeMeHHBIe METObI TOCTPOCHU A q)I/IJ'IOFeHeTI/IquKI/IX JICPECBLEB.
XpOMOCOMHBIC MyTallii U 9BOJIIOIINA TCHOMOB.
OO6mme 3aKOHOMEPHOCTH (TIpaBma) 3Bostory. HeodpaTHMOoCTh SBOIIONMK. AanTHBHAS paauanys. HepaBHOMEpHOCTH TEMIIOB 3BOJIOIIH
HayuHble TUIIOTE3BI MPOMCXOKICHUS KU3HU Ha 3emie. AOHOreHe3 W maHcrepMus. JloHayuHble MPeACTaBICHUS O 3apOXKICHUN KU3HU (KpeallnoHu3M). ['mrmoresa
MTOCTOSIHHOTO CaMO3apOXKJICHUS KU3HU U e€ onpoBepxkenue onbitamu O. Penu, JI. Cnannanmany, JI. [Tactepa. [IpoucxokaeHre sXu3HA U aCTPOOHOIIOTHSI.
OCHOBHBIE 3Talnbl HEOPraHWIECKOU IBONIOIMH. [[maneTapHas (Teoornyeckas) BONIOIHSA. XUMAYECKast IBONIOIHSL. AOMOTCHHBI CHHTE3 OPraHUYECKUX BEIIECTB U3
Heopranndeckux. OmeiT C. Musutepa u I'. FOpu. O6pa3zoBanue noaumepoB U3 MoHoMepoB. KoanepBatHas runoreza A.M. OnapuHa, rurnoTe3a MepBUYHOro OyliboHA
Jx. XonneitHa, renerndeckas rumnore3a ['. Mémiepa. Pubosumsl (T. Uek) u rumoresa «vupa PHK» V. I'mnGepra. dopmupoBaHre MeMOpaH W BOSHUKHOBCHHE
MIPOTOKJICTKH.
Hcropus 3emimn u Mmetomel e€ maydeHws. Vckomaemple opraHuveckde ocTaTkd. I eoxpoHonorus m e€ meronpl. OTHOCHUTENbHAsE U aOCONIOTHAS TE€OXPOHOJOTHS.
['eoxpoHoIOrIYecKkas mKaa: 0HBI, 3B, HEPHOIBI, AITOXH.
HauvanpHbie sTams! opranndeckoit 3Bomoun. [1osBIeHe 1 SBONIONHS MTEPBIX KIETOK. DBOJIONHS MeTabom3Ma. Bo3HnKHOBEeHHE MEpBBIX dKocHcTeM. COBpeMeHHBIE
MUKpOOHBIE OMOIIEHKH KaK aHaJIOT epBHIX Ha 3emiie coodmecTB. CTpoMaTonuThl. [IpokaproTHl 1 A yKapHOTHL

6.4 [Iponcxoxxaenne 3yKaproT (cHMONOreHe3). DBOMIOIMOHHOE MTPOUCXOKICHIE BUPYCOB. [IporcxoxkIeHre MHOTOKJIETOYHBIX OPraHI3MOB. BO3ZHIKHOBEHIE OCHOBHBIX

IPYII MHOTOKJIETOYHBIX OPraHU3MOB.
OCHOBHEIE 3TaITbl HBOIONNHN BRICIINX pacTeHui. OCHOBHEBIE apoMopd 036l pacTeHuil. Berxon pactennii Ha cymry. [losBiieHIe CIOPOBBIX pacTeHUH U 3aBOCBAHNE HMHU
cymu. CemenHsle pacTenus. IIponcxoxieHue IBETKOBBIX pacTeHUH.

OCHOBHEBIE 3Talbl IBOMIOLUUH KUBOTHOrO mMupa. OCHOBHBIE apoMOpQO3bl JKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pBIB — MOSBICHHE COBPEMECHHBIX THIIOB.
[epBrie XOpaOBBIEC XUBOTHEIC. JKW3HP B BoIe. DBOMIONUS TO3BOHOYHEBIX. [Ipomcxokmenne ampuOuit u pentwimii. [IporcxokneHne MIEKOMUTAIOMNX W MTHII.
[MpuaImn xmoyeBoro apoMopdosa. OcBoeHne 6eCrI03BOHOYHBIMI 1 TO3BOHOYHBIMH JKUBOTHBIMH CYIIIH.

PasBuTHE XM3HN HA 3eMIle 110 HpaM | IEPHOAaM: apXeil, MpoTepo3oi, maaeo30il, Me3030#, kaitHo30i. OOIIas XxapaKTepHCTHKA KITUMAaTa U T'€ OJIOTHIECKUX IPOLIECCOB.
[NosiBeHME 1 pacBeT XapaKTEPHBIX OPraHU3MOB. YTIIe00pa30BaHIE: €T0 YCIOBHS U BIMSHHE HA Ta30BBIl COCTaB aTMOC(EPHL.

MaccoBble BBIMUPaHUS — 3KOJIOTMYECKHE KpU3HCHl Mpouuioro. [IpuyuHBl M ClieACTBUS MacCOBBIX BbIMHUpaHWi. COBpPEMEHHBIM 3KOJOTMYECKHI KPHU3HUC, €ro
0COOCHHOCTH
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Paznens! u 3agaun aHTpononoruy. Meroasl aHTponoaoruu. CTaHOBIEHUE MIPEACTABICHUN O IPOUCX 0K IEHUH deraoBeka. COBpeMEHHbIC HayYHbIE TEOPUH.

CXO0CTBO 4enoBeKa C )KUBOTHBIMU. CHCTEMaTHUECKOE MOJIOXKeHHE yenoBeKka. CBUICTENbCTBA CXOJCTBA YETIOBEKA C )KUBOTHBIMU: CPAaBHUTEIBHO-MOP(OIOTHIECcKUe,
sMmOpuoaoruyeckue, (Gu3noIoro-6MoXuMHIEcKue, nosefaeHyeckue. OTINYMS YeIoBeKa OT KUBOTHBIX. [IpsIMOX0XIEeHHE U KOMILJIEKC CBSI3aHHBIX C HUM IIPHU3HAKOB.
Pa3BuTHE rOIOBHOIO MO3Ta M BTOPOIl CUTHAIBHON CHCTEMBI.

JBmxymue cuiibl (paxTophl) aHTpororeHesa: Ouoaorndyeckue, coruanbabie. COOTHOIIEHUE OMOJIOTMYECKUX U COITHANBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OCHOBHBIE CTAJIMU AaHTPOIIOTeHe3a. ABCTPAJIONUTEKU — IBYHOT'HE NIPEJIKH Jrofeil. UenoBek yMenblii, TepBble U3rOTOBICHUS Opy Ui Tpyaa. UedoBeKk NpIMOX O 1
MEepBBIA BBIXOJ JrOZEH 3a mpenens! Adpuku. Uenosek reiaensoeprekuii — oOmuit npeqok HeaHAepTaIbCKOro YeJIOBEKa U UelIOBEKa pa3yMHOro. YenoBek HeaHmep-
TaJbCKUI KaK BUJI JIFOJIEN XOJOAHOr0 KnMaTa. YenoBek pasyMHbI COBPEMEHHOTO THIIA, ICHUCOBCKHI YelIOBEK, OCBOSHHE KOHTHHEHTOB 3a IpeaenamMu A(QpukH.
OBOJIIOIMSI COBPEMEHHOT0 uesioBeka. EcrecTBeHHBII 0TOOP B MOMYISLUAX YyeoBeKa. MyTallMOHHBIH nporiece U moauMopdu3m. [lonynsiuoHHbIe BOTHBI, Apeii¢ reHoB,
MUTpanus 1 «3¢pQPeKT OCHOBATENS» B MOMYJISIIIUIX COBPEMEHHOT0 YeTIOBEKa.

UYenoreueckue pacol. [lonsaTue o pace. bonbinme pacel: eBporneonHas (eBpasuiickas), aBCTpajio-HErpouaHas (PKBaTOpHalibHasi), MOHTOJIOUIHAS (a3HMaTCKO-aMepH-
KaHCKasi). Bpemst u myTu paccenenus yenoBeka o rianere. EAnHCTBO denoBeueckux pac. Haydnas HecocTosTenbHOCTE pacu3Ma. IIprcrioco6aeHHOCTh YeToBeKa K
Pa3HBIM YCIOBHSIM OKpYXaronel cpensl. BimsHue reorpadudeckoil cpepl u apetida reHoB Ha MOpGOIOrHio B (hPU3HOJIOTHIO YeJIOBEKa

DKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3anaun sxomoruu. CBSI3b SKOJIOTHH C IPYTUMH HayKaMH.
Mertoapl sxonorun. [ToneBpie HAOMOACHUS. DKCIIEPUMEHTHI B SKOJIOTHH: TIPUPOHBIC U JabopaTopHbie. MoJeTupoBaHUE B 3KOJIOTHH. MOHUTOPHHT OKPYKAIOIICH
CpeIbl: JIOKATBHBIH, PETHOHANBHBIA U TI00aTbHBIN

7.2

Okonornyeckue (HaKTOpbl ¥ 3aKOHOMEPHOCTH HMX AekcTBha. Kiaccupukanmus skomormueckux (pakTopoB: aOMOTHUYECKHE, OMOTHYECKHE, aHTpomnoreHHble. OOmue
3aKOHOMEPHOCTH JIeHcTBHS dKomoruveckux (akropos. [IpaBmwmo muaumyma (K. HInpenrens, 1O. JIn6ux). TonmepaHTHOCTh. DBPHOMOHTHBIE W CTCHOOMOHTHBIC
OpTaHHU3MBL.

AouoTtrueckue (aktopsl. CBET Kak dKOJIOTHYECKHid (akTop. JlelicTBre pa3HBIX Y4aCTKOB COTHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. DKOJOTHUSCKUE TPYIIIEI PACTCHUH H
KUBOTHBIX 110 OTHOIIEHHIO K cBeTy. CHTHaJIbHAs pollk cBeTa. POoTomepronn3M.

Temmepatypa Kak sxosioruueckuii pakrop. JlelicTBre TeMrepaTypbl Ha OpraHu3Msbl. [10HKHIOTEpMHBIE 1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIC H CTEHOTEPMHBIC
OpTaHMU3MBL.

BrnaxxaocTh kKak 3konorunueckuii gpakrop. [IprcnocobieHns pacTeHuid K OUIepKaHNIo BoAHOro Oananca. Kitaccuukarys pacTeHH 110 OTHOIICHHUIO K Boje. I1pucro-
COOJIEHUSI )KUBOTHBIX K I3MEHEHHUIO BOJHOTO PEKHAMA.

Cpenpl oOuTaHNS OpraHU3MOB: BOIHAS, HA3€MHO-BO3AYIITHAS, IOYBEHHAS, TITyOMHHAS IIOATIOYBEHHAS, BHYTPHOPraHu3MeHHas. DU3HKo-XUMITYecKre 0COOSHHOCTH CpeJT
oburtaHus opranu3MoB. [IprucrocoOneHust opraHu3MOB K KU3HH B PA3HBIX Cpelax.

Bronornyeckue putmel. BHenmane u BHyTpeHHNE pUTMBI. CYTOYHBIE W TOAWYHEBIE pUTMEL [IprHcoco01eHHOCTh OpraH3MOB K CE30HHBIM N3MEHEHHSIM YCIIOBUH JKU3HU.
XKuznennsle ¢hopmbl opranu3moB. [loHstre o xuzHeHHOH (opme. JKu3HeHHBIE (DOPMBI PacTCHUH: NEpPeBbs, KYyCTAPHHKH, KYCTaPHWYKH, MHOTOJICTHHE TPAaBBHI,
OIHOINIETHHE TpaBhl. JKu3HeHHbIe ()OPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOHOHTEI, a3po0noHTEL. OCcO0EHHOCTH CTPOSHMSI M 00pa3a )KHU3HU.
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buornyeckue daxropsl. Buasl OHOTHYECKNX B3aMMOJCHCTBHUIT: KOHKYPEHINS, XAIIHIYECTBO, cMMOMO3 1 ero ¢opmsel. [1apasntnsm, Koonepanus, MyTyaan3M, KOM-
MeHcaln3M (KBapTUPaHTCTBO, HaxieOHW4YecTBO). Herpoduueckue B3ammopericTBus (Tommueckue, Gopudeckue, (adpuyeckue). 3HaueHHe OMOTHYECKUX B3aUMO-
JEHCTBUH AJIs CYIIECTBOBAHMSI OPraHU3MOB B cpejie 0ouTaHus. [IpuHIMI KOHKYPEHTHOTO HCKJIIOYEHUS

OKOJIOTMYEeCKUEe XapaKTepUCTUKU Momyysaiuu. Ilomymnsamus kak Ouomnorudeckasi cucrema. Poiab HEOJHOPOTHOCTU Cpenbl, (PU3UUECKUX OaphepoB U OCOOCHHOCTEH
O1oJIOruy BUIOB B ()OPMUPOBAHUH MPOCTPAHCTBEHHONW CTPYKTYpbI oy siiuii. OCHOBHBIE TOKa3aTeIH MOMYJISIIUU: YUCICHHOCTb, INIOTHOCTb, BO3PACTHAS U MOJIOBAs
CTPYKTYpa, PO>KIAEMOCTb, IIPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIUL.

Okonoruyeckass CTpykTypa momynauud. OIeHKa YMCICHHOCTH NONmymsauuu. J[MHaMuKa MOMyasiMM M e€ peryisius. BHOTHYecKuit MOTEHIMan MOIMYNAILUH.
MogenupoBaHue ITUHAMHUKH MOMYNAnnuU. KpuBbie pocta YHCIEHHOCTH MOmyssuuu. KpuBbie BBDKMBaHUS. Perynsius 4MCIEHHOCTH MOMYJSIUN: poib (PaKTOpOB,

73 3aBHUCSIIUX U HE 3aBUCAIIMX OT MIJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUIoB (1- 1 K-cTpaTterun).

[TonsiTue 00 sKOMOrMYecKOl HuUlle BUAa. MecTtoobutanue. MHOroMepHast Mozeb dKkojorudeckoir Humu JIx.M. XatunHcoHna. PasMepbl SKOJOTHYECKOW HHIIIH.

HOTGH]_[I/IaJ'II:HaSI " p€aJin30BaHHasA HUIIHA.

Bun kak cucrema nomyssinuii. Apeansl BUIOB. BUIbI M UX KU3HEHHBIE CTpAaTErHM. 3aKOHOMEPHOCTH MOBEJIEHUS] U MUTPALMi KUBOTHBIX. bronornueckne nHBa3umn

4y>KE€POIHBIX BUJIOB

CoobmecTBa opranu3mMoB. broreHos u ero crpykrypa. CBsi3u Mexay OpraHu3MaMu B OHolieHo3e. DKocrucTeMa kKak oTKpbiTas cuctema (A.Jlx. Tencnn). OyHknmo-

HaJlbHBIC OJIOKM OPraHM3MOB B SKOCHCTEME: IPOMYLEHTH, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHH. Tpoduueckne nenu u cetd. AOmoTnyecknue OJIOKU

sKkocucteM. I1ouBEI 1 WITEL B 3KOcHcTeMaX. KpyroBopoT BemecTB 1 MOTOK YHEPTHH B AKOCHCTEME.

OcCHOBHEIE ITOKa3aTeNN YKOCHUCTEMBI. briomMacca i mpoayKIus. DKOIOrHYecKre MHPaMUIbl YHCelT, OMOMAcChl M SHEPTHH.

HampaBnennsie 3aKkOHOMEpHBIE CMEHBI COOOIECTB — CYKIECCHH. [lepBUYHBIC U BTOPUYHBIC CYKIIECCHU M MX IPHYHMHBI. AHTPOIIOTCHHBIC BO3/ICHCTBHS HA CYKIICCCHHU.
7.4 Kmmmaxkchoe coobmectBo. briopasnooOpasue u moHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpuponHbIe 5KOCHCTEMBI. AHTPOIIOTEHHBIE SKOCHCTEMBI. ATPO3KOCHCTEMa. ATPOIIEHO3. Pa3iians Mexx Iy aHTpOIIOTeHHBIMH M TPUPOIHBIMHU S9KOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opockast uiopa u payna. CuHaHTpoNU3anus ropojackoi (ayHbel. Buonornyeckoe u X03s5iHCTBEHHOE

3HaYEHHE arpOIKOCHCTEM H ypOOIKOoCcHCTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHNUS OCHOBHBIX B3aMMOJICHCTBHII OPraHU3MOB B 9KOCHCTEMAX.

[lepenoc sHEpPruy U BEIIECTB MEXKIY CMEXHBIMH YKOCHCTEMaMH. Y CTOMYMBOCTD OPraHNU3MOB, ITOMYJISIIINA ¥ 9KOCHCTEM B YCIIOBHSAX €CTECTBEHHBIX M aHTPOIIOT €HHBIX

BO3JEHUCTBUI

Buocdepa — obmerutaneTapHas 00004Ka 3eMIIH, TIe CYIIECTBYET WIIH CYIIIECTBOBaja n3Hb. Yuenue B.W. Bepraackoro o 6uochepe. Obmactu 6mocdepsl u e€ cocTas.

JKusoe BeriecTBO Orocdeps! U ero GyHKIUM.

3aKOHOMEPHOCTH cyliecTBoBanus Onochepbl. OcobeHHOCTH OHochephl Kak TI00aTbHON SKOCHCTeMEBI. JInHaMIgecKoe paBHOBecHe B Orocdepe. KpyroBopoThI BEIIecTB
7.5 1 OMOreOXMMHYECKHe KB (YIIlepoa, a30Ta). PATMUYHOCTE siBIEHHH B Onochepe.

3onanmsHOCTH OHOChepsl. IlonsTre o Omome. OCHOBHBIE OMOMBI CYIIN: TYHAPA, XBOHHEIE Jieca, CMEIIaHHBIe W ITHPOKOJIMCTBEHHEIC JIeca, CTEIH, CaBaHHEI, ITyCTHIHH,

TPOIMYECKHUE Jieca, BRICOKOTOpbs. KitmMmar, pacTUTeNTbHEIH U >KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa B QYHKIUS )KUBBIX CHCTEM, OIIEHKA UX PECYpPCHOro MOTEeHIHa A 1 OnochepHbIX DyHKITHIA

OKkonormyeckue KPH3HUCHl W UX MPUYMHBEL Bo3meiicTBue demoBeka Ha Omocdepy. 3arpsa3HeHHe BO3MYIIHOW cpeabl. OXpaHa BO3myxa. 3arps3HEHHE BOIHON CpEIbI.
76 OxpaHa BOIHBIX pecypcoB. Paspymenne mousbl. OXpaHa MOYBEHHBIX pecypcoB. Vi3MeHeHne KirMaTa.

AHTPONOreHHOE BO3JEHCTBUE Ha PACTUTEIbHBIN U KUBOTHBIA MUp. OXpaHa pacTUTENBHOIO U KHUBOTHOro Mupa. OCHOBHBIE IPUHLMIIBI OXpaHbl Ipupoabl. KpacHbie
kaurd. Ocobo oxpansemsle npuponasie Tepputoprn (OOIIT). BoraHndeckue cansl U 300JIOTHIECKUE TTAPKH.




Kon IIpoBepsiemMblii 3JIeMEHT COJePKAHUSA

| | OCHOBHBIC MPUHIAIBI YCTOI\/'I'-II/IBOI‘O Ppa3BUTHUA YEJIOBEUCCTBA U IMPHUPOADI. PannonansHoe NPpHUPOAOIOJIb30BAHUC U COXPAHCHUC OHOJIOTHYECKOr0 pa3H006pa3H${ Semau |

YYEBHO-METOAUYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOJUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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