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Pa6Gouas nporpamma yue6noro npeamera «I171.02 Bronorus» paspaboTaHa Ha OCHOBE Ha
ocHOBe (heJIepabHOrO TOCYHAAPCTBEHHOrO 006pa3oBaTeNbHOTO CTaHJapTa CPEJHETro o0Imero
obpaszoBanus (IIpuka3 Muno6prayku Poccum or 17.05.2012 Ne 413 «O6 yrTBepKIeHHH
desepabHOrO  TOCYZApCTBEHHOrO0  00pa30BaTENBHOrO  CTaHAAapTa  CPEHEro  obIero
o0pa3zoBaHusn»), (enepaTbHOr0 TroCyJapCTBEHHOTO 00pa3oBaTeNbHOrO CTAaHIAPTa CPEAHEro
npodeccuonanbHoro obpasosanus (IIpuka3 Munnpocsemenus Poccum ot 11.11.2022 Ne 968
«06 yrBepxaeHnn (henepabHOr0 rocyJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHJapTa CPEeJHEero
npogeccuoHanbHOro o0pasoBanus no crenuamsHocTH 49.02.01 @dusnyeckas XybTypay),
Vye6roro mwiana I'BIIOY MO «YOP Nedy na 2024/2025 y4eOHbI# rof.
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1. IOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o ydeOHOMy mnpenmery "buomnorus" Ha ypoBHE CpeaHEro oOIIero
oOpasoBaHus paszpaboTaHa Ha ocHoBe denepanbHOro 3aKoHa OT 29.12.2012 Ne 273-d3 «O06
obpaszoBanun B Poccuiickoit ®@eneparun»y, ®I'OC COO, Konuenuuu npenosaBaHus y4eOHOTO
npeamera « BHOJIOTHs» U OCHOBHBIX TOJIOKEHUH (hefepaibHO paboydeii mporpaMMbl BOCTIUTAHHS.

VY4eOusbiii npeamer «buonorusp» yriayOnE€HHOTO ypOBHS M3yY€HHS SBISETCS OJHUM U3
KOMIIOHEHTOB  TpeaMeTHo  obnmact  «EcTtecTBeHHO-HayuyHble mpenMeTsl». CorjacHo
nojoxenusMm OI'OC COO npodunpHble yyeOHBIE MPEIMETbI, W3ydaeMble Ha YIiayOIE€HHOM
YPOBHE, SIBJISIOTCS CIOCOOOM muddepeHnuanuu oOydeHuss Ha YpOBHE CpEIHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEX/I1Yy OCHOBHBIM OOILIUM, CPEIHUM
o0mM, cpeHUM IpodeCCUOHATBHBIM U BBICIINM oOpa3oBaHHeM. B To ke BpeMs KaxIblil U3
TUX Y4eOHBIX MpPEIMETOB JOJDKEH OBbITh OpPUEHTUPOBAH Ha MPHUOPUTETHOE pEIleHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIMX 3aJ]1a4, CBS3aHHBIX C MPOQOpHEHTAIHEH
o0ydaromuxcsi U CTUMYJUPOBAHUEM HHTEpEca K KOHKPETHOW 00JIaCcTH HAy4yHOrO 3HaHUf,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, DKOJIOTHEH, IICHXOJIOTHEHN, CTIOPTOM.

IIporpamma no yueOHoMmy npeamety "buosiorus" naér npeacraBieHue o LEIH U 3aJa4ax
u3yueHus yueOHoro npeamera «buonorus» Ha yriy0i1EHHOM ypOBHE, ONpeeNsieT 00sS3aTeNIbHOe
(MHBapUaHTHOE) NPEIMETHOE COJAEpXKaHUE, €ro CTPYKTYPHUPOBAaHUE IO pasjenaM U TeMaM,
PEKOMEHIYET MOCJIeIOBATELHOCTD U3YUEHUS YUeOHOTr0 MaTepuaa ¢ y4éTOM MEXITPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTMKM y4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpamme o 61010run peaan30BaH MPUHIUI IPEEMCTBEHHOCTH C U3yYEeHHEM
OHMOJIOTMU Ha YpPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHMsA, OJlarogapsi 4eMy IMpPOCMaTpUBAETCS
HaIpaBJIEHHOCTh Ha MOCJEAYIOLIee Pa3BUTHE OMOJOTMYECKHX 3HAHUI, OPUEHTHPOBAHHBIX Ha
(hopMUpOBaHHE  E€CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHUS, OSKOJOTMYECKOTO  MBILIUICHUS,
NPEICTaBICHUA O 310pOBOM oOpa3e >KHM3HM, HA BOCIHUTaHHE OEpPEeKHOro OTHOIIECHUS K
OKpY’KaloIIe MpupoHoil cpene. B mporpamMme mo OMOJIOTHMHM TaKXKe MOKa3aHbl BO3MOKHOCTHU
yuebHoro mpeamera «buosorusi» B peanmzanuu TpeboBanuit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANpeIMETHBIM U TMPEAMETHBIM pe3yjbTaTaM oOyueHuss u B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-II03HABATEIbHON JEATENIbHOCTH OOYYalOIIUXCS 10 OCBOCHUIO
coJiepKaHusl OMOJIOTUIECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 001Iero 0Opa3oBaHusl.

VY4eOusblii npeamer «buonorus» Ha ypoBHE cpeiHero o0miero oOpa3oBaHMs 3aBeplIacT
Ouosoruyeckoe oOpa3oBaHKe B IIKOJE U OPUEHTHUPOBAH HA paCIIUpEeHUE U yriayOJeHne 3HaHun
00yyaromuxcs 0 )HUBOH MIPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOT U
U OHMOJIOTUU DPAa3BUTHS, TCHETHKH, CEJEKIMH, OMOTEXHOJIOTHH, SBOJIIOLMOHHOTO YYECHUS W
9KOJIOTHH.

Nzyuenne yueOHoro npeameta «bruonorus» Ha yriay0iIeHHOM ypOBHE OPUEHTHPOBAHO HA
HOJrOTOBKY 00YYaIOLIMXCs K MOCIEIYIOEMY IOIyYeHUI0 00pa30BaHus B By3aX U OpraHU3aUsaX
cpeaHero mpodeccruoHaIbHOro odpazoBaHus. OCHOBY €ro COAEp)KaHUSI COCTABIISIET CHUCTEMa
OMOJOrMYECKUX 3HAHWUW, MOJYYEHHBIX MPH H3yYEHUU OOYYaIOIIMMHUCA COOTBETCTBYIOLINX
CUCTEeMAaTUYECKUX Pa3/IesIoB OMOJIOTMN HAa YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHusl, ’TH 3HAHUS
HOJy4aroT pa3BUTHE. Tak, pacHIMpeHbl M yriayOjieHbl OHOJIOTMYECKHE 3HAHMS O PaCTEHUSX,
KUBOTHBIX, Trpubax, OaKTepusx, OpraHu3Me 4YeJIOBEeKa, OOMIMX 3aKOHOMEPHOCTSX JKHU3HH,
JIOTIOJIHUTEIBHO BKJIFOYEHBI OMOJOTMYECKHE CBEACHUS MPUKIAIHOIO U IMOMCKOBOTO Xapakrepa,
KOTOpbIE MOXKHO HCIIOJIb30BaTh KaK OPHUEHTUPHI Ul MOCIEIyIoHero BbeiOopa mpodeccuu.



Bo3MokHa Takxke WHTErpauusi OMOJOTMYECKMX 3HAHMA C COOTBETCTBYIOIIMMH 3HAHUSMH,
NOJYYCHHBIMU 00YYarOIIUMUCS MPH U3YYCHUH (PU3UKH, XMMUH, Teorpaduil 1 MaTEeMaTHKH.

CrpykTypa mporpamMmbl 1o ydeOHOMYy mpeamery "buomorus" orpaxkaeT CHCTEMHO-
YPOBHEBBII M HBOJIOLHOHHBIA MOAXOJbl K H3ydeHUI0 Ouosoruu. COrjgacHO MM, H3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTE€PHBIE JJIS )KMBBIX CHUCTEM Pa3HOI'O YPOBHS OpPTraHU3ALNH,
HBOJIIOIUM OPTraHUYECKOr0 MHpa Ha 3eMie, COXpaHEHHUs OHMOJIOTHYECKOTO pPa3sHOOOpas3Hs
IIJIAHETHI.

Vuebubiii npeamer «buonorus» mnpu3BaH o00eCEYUTh OCBOEHHE OO0yYaroLUMMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAaHUH O CTPOEHUH, MHOTO0Opasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALWU, OHOLEH03a, IKOCHCTEMBI, O BBIJAIOLINXCS
Hay4HbIX JOCTHKEHHSIX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHMOJOIMH, MPUKIATHBIX aCHEKTax
OuosIornyeckux 3HaHUM. s pa3BUTHS W MOAJEepkKaHUS MHTepeca o0yvaromuxcs K OHOJI0ruu
Hapsily €O 3HAUUTEIBHBIM 00bEMOM TEOPETUYECKOT0 MaTepuasa B COJEPKaHUU MPOrpamMmbl 1O
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEHW CTAHOBJICHHMSI M PA3BUTHUsI TOW WM MHOU
obnactTi OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PELICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Heab u3ydenus: yuebHoro npeamera «buonorus» Ha yriyOiIEHHOM ypOBHE — OBJIAJICHHUE
0o0y4JalIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAJIBHOM OpraHU3alliy >KUBBIX CHCTEM
Pa3HOro paHra u NpHOOpeTeHne YMEHHUI UCTI0Nb30BaTh 3TH 3HAHUS B (JOPMHUPOBAHUU HUHTEpEca K
onpeaenéHHoi obmacTu MpodeccroHaNbHON NeATENbHOCTH, CBA3aHHOW C OMONOTHEH, MU K
BBIOOPY yueOHOT0 3aBelIeHHs I IPOI0JDKEHUS OMOJIOTHYECKOT0 00pa30BaHMUS.

JlocTrkeHue 1enu u3ydeHus: yueonoro npeamera «buonorus» Ha yriyOn€éHHOM ypOBHE
o0ecreunBaeTcsl peLIeHUEM CIIeAYIOIINX 3a/1a4:

. OCBOCHHE OOYYAIONIUMUCS CHUCTEMBl OHMOJIOTMYECKHX 3HAHUW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUSX, KOHLEMIMAX, IMIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX M IpaBHIIax,
COCTaBIAIIOIIMX COBPEMEHHYI0 E€CTECTBEHHO-HAYyYHYI0 KAPTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJOTMYECKUX CHUCTEM (KJIETKA, OPTaHU3M, MOIYJISALUs, BUJ,
OouoreorieHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITHSAX U COBPEMEHHBIX HCCIICJIOBAHHIX B
OHOJIOTHUH;

. O3HaKOMJIEHHE OOydYalIluXcsi C METOJAaMH [O3HAHHUSA JKUBOM MPUPOJBIL:
UCCIIEI0BATEIbCKUMH METOIaMU OMOJIOTHYECKUX HayK (MOJIEKYJIIPHOM M KIETOUYHOW OMOJIOrHH,
SMOPHOIOrUY ¥ OMOJOTMU Pa3BUTHUS, TEHETUKU U CEIEKIMU, OMOTEXHOJIIOTUH U CUHTETHYECKOM
OMOJIOTUH,  TAJCOHTOJOTMH, OKOJOTMM); METOAAMU  CaMOCTOSTEIBHOTO  MPOBEICHUS
OMOJOrMYECKUX HCCIIEeOBaHU B JsabopaTopuu U B MpUpojae (HaO0JeHUE, H3MEpEeHHUE,
9KCHEPUMEHT, MOJIEIIUPOBAHKE);

. OBJIaJicHUe  OOy4YaloIIMMHUCA  YMEHHSMHU:  CaMOCTOSITENIbHO  HAXOJUTh,
aHaAJIM3UPOBaTh U UCIOJIb30BaTh OMOJOTMUECKYI0 MH(OPMAIIHIO; M0JIb30BAaThCsI OMOIOrMYECKON
TEPMUHOJIOTHEH W CHMBOJIMKOH; YCTaHaBIMBATh CBS3b MEXIy pa3BUTHEM OHOJIIOTUH H
COLMAIbHO-9)KOHOMHUECKUMH M HKOJIOTUYECKUMHU TpOOIeMaMH YEeJIOBEYECTBA; OIECHUBATH
MIOCJIEJICTBHSI CBOEM JI€ATEIBHOCTH IO OTHOIICHHMIO K OKpYXKAIOLIEH NPHUPOJHOU Cpene,
COOCTBEHHOMY 37I0POBBIO U 3/J0POBBIO OKPYKAIOLIHUX JII0/IeH; 000CHOBBIBATh U COOIIOIATh MEPHI
npopHUIAKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBWiia MOBEIEHUs B MPUPOJE M oOecredeHus
0€30MaCHOCTH COOCTBEHHOM KH3HENEATSIbHOCTH B YPE3BBIYAWHBIX CUTYAIUSX HPUPOAHOTO U
TEXHOIC€HHOI'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAay4HbIE OTKpPBITHS B o01acTu
OHOJIOT Y,



o pa3BUTHE Yy OOYYarOMIMXCS HWHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
MpOIECCe 3HAKOMCTBA C BBIAAIOIIUMUCA OTKPHITHSIMH M COBPEMEHHBIMH HCCIEIOBAHUSMU B
OHMOJIOTHH, peIIaeMbIMH €10 MpOoOJIeMaMH, METOJOJOTHEH OWOJIOTMYECKOTO WCCIEAOBaHNUSA,
NPOBEICHUS  OKCIIEPUMEHTANBHBIX  WCCIICOBAHUHA, pEIICHHs  OWOJIOTMYECKHX  3ajad,
MOJICIUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U MIPOIIECCOB;

J BOCIIUTaHHE Y 00yUJaIONIMXCS IEHHOCTHOTO OTHOIICHHS K KHBOHW MTPUPO/IE B LIETIOM
U K OTIENbHBIM €€ 00beKTaM M SIBICHUSIM; (OpMHpOBaHHE HKOJIOTUYECKOM, TNeHeTH4eCKOn
TPaMOTHOCTH, OOIIEW KyJIbTYphl MOBEACHHUS B MPUPOJE; UHTETPAIMH €CTeCTBEHHO-HAyYHBIX
3HAHUI;

J npuoOpereHne  OOy4aroIIMMHUCS ~ KOMIIETEHTHOCTM B PallMOHAJIBHOM
IPUPOAONOIH30BAHUH (COOIIOICHNE MTPABHII IOBECHHUS B IPUPOAE, OXPAHbI BUIOB, IKOCUCTEM,
o6uocgeppl), COXpaHEHUH COOCTBEHHOTO 370POBbsi M 3I0POBbSl OKPYKAIOIIUX JIIOJAEH
(cobmonenus Mep PO HITAKTUKH 3a00J1eBaHU, obecrieueHne 0e301acHOCTH
KU3HECATEIIbHOCTH B UPE3BbIUAWHBIX CUTYalUAX MPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha
OCHOBE UCIOJIb30BaHUs OMOJIOIMYECKUX 3HAHUI U YMEHUI B IOBCETHEBHOM KU3HU;

o CO3JIaHHE YCJIOBHUH JJIs1 OCO3HAHHOTO BBIOOpA OOYYaIOUIUMHCA WHIAMBHYaJIbHON
00pa3oBaTeNbHONW  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIENyImEeMY HpoQecCHOHATHLHOMY
CaMOOTIPENICIICHNIO, B COOTBETCTBUM C WHAWBUIYAIbHBIMH HMHTEPECAaMH H TOTPEOHOCTSIMHU
peruoHa.

OOmiee 4McIO YacoB, OTBEACHHBIX HAa M3y4YeHHE OMOJOTMHM Ha YIiIyOJIEHHOM YpOBHE
cpenHero obmiero obpasoBanus, coctaisier 134 yaca: 68 yacoB B 1 cemectpe, 66 yacoB BO 2
ceMecTpe.

134 yaca: B 1 cemectpe - 68 yacoB, Bo 2 ceMecTpe 66 4acos.

Ot0op opraHM3alMOHHBIX (OpPM, METOJOB U CPEeACTB OOyueHHs OHMOJIOTUU
OCYILIECTBIISICTCS C YUETOM CIEHU(PHUKH €ro COJEpKaHHUS M HANpaBICHHOCTH Ha MPOJOIDKCHHE
Ouosoruuyeckoro oOpa3oBaHMs B OpraHU3alUsAX CPEAHEro Mpo(ecCHOHANBHOTO U BBICIIETO
o0OpazoBaHus.

OO0s13aTeNbHBIM yCIOBUEM TIpU 00y4YeHHH OUOJIOTMH Ha YriyONEHHOM YpOBHE SIBIISETCS
NpoBe/ieHUEe JIA0OPaTOPHBIX M MpakTHUecKuX pabor. Tarxke ydacTHe o0OydaromMxcs B
BBITTOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENLCKUX paOOT, TEeMAaTHKA KOTOPBIX OTMPEAEISeTCS
y4UTEIEeM Ha OCHOBE MMEIOIINUXCS MAaTepUaATbHO-TEXHUYECKIX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUU.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT YA
®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHMSI OOyHarOIIUMUCS
IPOTrpaMM CpeHero o0Iiero o0pa3oBaHys: JUUHOCTHBIE, METAIIPEAMETHBIE U ITPEIMETHBIE.

B cTpyKType JTUYHOCTHBIX pe3yJIbTaTOB OCBOEHMSI NPOrpaMMbl IO OMOJIOTHUU BBIJECIIEHBI
CIIEAYIOUINE  COCTAaBIIAIONINE: OCO3HAaHHWE OOY4YalOUIMMHCA  POCCHHCKOM  Ipa)kIaHCKOU
UJECHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOIPEIEICHUIO,
Hanuyue momueayuu K OOy4EHUIO OHWOJIOTHM, yeleHanpasieHHoe paseumue BHYTPEHHUX
yOexXIeH!I JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAJULUNA pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb OOYUarOIUXCS PyKOBOACTBOBATbCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MpUCymuuMu CHUCTEMCEC
Ouosiornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJIOTMYECKOM  KyJBTYpHI,
cnocobnocmu cmagumy LN U CTPOUTH KU3HEHHbIE IIJIaHBbI.



JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS MPOrPaMMBbI IO OMOJIOTHH JOCTUTAIOTCS B €MHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATETLHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHUHUCKUMHU
COITMOKYJIbTYPHBIMH, UCTOPUIECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, TIPUHITHIMHA B
oOIecTBe MpaBWIaMH W HOPMaMHU TOBEJICHHS W CIIOCOOCTBYIOT IIpoIleccamM CaMOITO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHHUS K 3aKOHY U TPABOIOPSAKY, YEJTOBEKY TpyJa U CTaplieMy IMOKOJEHUIO0, B3aUMHOIO
YBaXEHHUsA, OEpeXHOTO  OTHOMICHHS K  KyJIbTYpHOMY  HACICAUI0 W  TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKarollen cpee.

JJUYHOCTHBIE PE3YJBTATbBI

B pesynbrare uzydenus yueOHOTo nmpeamera « BHoorus CTyIeHT TOJDKEH ChOPMUPOBATH

cieny

®opmyaunposka uz ®IocC COO Yrounennnie JIP s npeamera
«buosiorus»
JIP1 rpa:kapanckoe BociMTaHue: - OCO3HAMOIMK ceds TpakIaHUHOM

- cOpPMHUPOBAaHHOCTh  TpaHaHCKoW  mosuimu | Poccun u  3ammrHukoM  OtedecTsa,
00y4aroIerocs Kak aKTHBHOIO M OTBETCTBEHHOIO | BRIP@KAIOMIMA  CBOKO  POCCHUCKYIO
4IICHA POCCHHCKOro 00IIeCTBa; AAEHTUYHOCTh B IIOJHUKYJIBTYPHOM H
OCO3HaHMEC CBOMX KOHCTHTYLHMOHHBIX IP3aB M | MHOrOKOH(ECCHOHAILHOM POCCHIACKOM
00sI3aHHOCTEH, YBaKCHHUE 3aKOHA M IPABONOPSKA; | 0fIiecTBE M COBPEMEHHOM MHPOBOM
- TOTOBHOCTh K COBMECTHOH TBOPYECKOH | cooBmectse.

NESITeIBHOCTH TIPH CO3/IaHUU YYCOHBIX MPOCKTOB,
pelieHHH Y4YeOHBIX M [03HABATEIbHBIX 3ajad, | CO3HAIOLINI CBOE EIMHCTBO C HAPOAOM
BBINOJIHEHUH OMOJIOIMYECKHX SKCIIEPUMEHTOB; Poccun, ¢ PoccuiickuM rocynapcTBom,
CIIOCOGHOCTD OIPEACIISTh COOCTBEHHYIO TO3HIH0 | ACMOHCTPHPYIONIMH  OTBETCTBEHHOCTh
[10 OTHOIICHHUIO K SBJICHHSIM COBDEMEHHOI sKi3HH | 33 PA3BUTHE CTPAHBL. - - NPOABIIAIOIIMH
1 0OBACHATD €& TOTOBHOCTD K 3a1ute PoauHbI,

- yMEHHME YYMUThIBaTb B CBOUX JEHCTBUSX .
- CIIOCOOHBIM  apryMEHTHPOBAHHO

OTCTauBaTh CYBEPEHUTET U JIOCTOMHCTBO
Hapoza Poccuwn,

HE00X0IMMOCTb KOHCTPYKTUBHOI'O
B3aUMOJICUCTBUA JTronen C pa3HbIMU
yOCXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSAMH |

COLIMaJIbHBIM ITOJIOXKCHHUECM, - COXpaHAiATh U 3allIUIIAaTh HCTOPUYCCKYIO
- TOTOBHOCTb K COTPYAHMYCCTBY B IIPOLCCCC | 1ipaBay O Poccuiickom rocyaapcCTae.
COBMCCTHOI'O BBITIIOJIHCHU A y‘ICGHBIX,

IIO3HABATCIbHBIX M HCCICA0BATCIBCKUX 3aaad, -(bOpCHpOBaHHOCTB HyBCTBA TOPAOCTH U

YBAKUTENHHOTO  OTHOIIEHUS K  MHeHupo | Y BAKCHI K HCTOPHI 1 NOCTIDKCHIAM

IIITOHCHTOB IIPU JKACHUU CII HBIX BOIT B o~
OIIITIOHEHTOB P 00CYXkIe crop OMPOCOB | o o B HHOI
OMOJIOTHYECKOTO COJICP KAHMS;
- TOTOBHOCTh K T'yYMaHHTApHOW M BOJIOHTEPCKOHW | OMOJIOTHYeCcKOn

JeATEIbHOCTH; .
€CTECTBEHHOHAYYHOW KapTHUHE MHPA;




JIP2 naTtpuoTnyeckoe BOCIINTAHHE:

-, ¢(hOPMHPOBAHHOCTh POCCHICKOW Tpa)KTaHCKOU
UJCHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY
Hapony, nepen
Ponunoii, ropnoctu 3a cBoil Kpai, cBoro Poauny,
CBOM S3BIK U KYyJbTYpY, NMPOLLJIOE M HACTOSIIEE
MHOT'OHallMOHAJIBHOTO Hapoja Poccuu;
OTHOLIEHHE K IPUPOJHOMY
HACJIEIUIO U IaMSTHUKAM IIPUPOJIbI, JOCTHXKEHUAM

YyBCTBa OTBE€TCTBCHHOCTH

- II€HHOCTHOC

Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TpyJe;

- CIIOCOOHOCTH OIICHWBATh BKJIAJI POCCUMCKUX
y4EHBIX B CTAHOBJIEHWE M Pa3BUTHE OWOJIOTHH,
MMOHUMAaHUs 3HAYCHUS OWOJIOTHM B TIO3HAHHHU

3aKOHOB TPUPOJBI, B JKHW3HH 4YEJIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;
- wuaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K

CJIYKCHUIO U 3allIUTC OTC‘ICCTBa, OTBECTCTBECHHOCTH
3a ero cynp0y;

- OCO3HaHHUE POCCHUMCKOMN I'PAKIAHCKOU
NACHTUYHOCTH B HOJ'II/IKYJ'IBTypHOM nu
MHOTOKOH()ECCHOHAIBHOM 00111eCTBE,

- TPOSIBIICHHE WHTEpPeca K TO3HAHUIO
POMHOTO s3bIKa, WCTOPHH, KYJIbTYpPHI
Poccuiickoit @enepaunn, CBOEro Kpas,
HapoaoB Poccuu;

- LIEHHOCTHOE OTHOIIIEHUE K
nocTtmkeHusM cBoert Poamaer — Poccnn,
K HayKe, HCKYCCTBY, CIIOPTY,

TCXHOJIOI'UAM, 00EeBBIM nmoaBuraM Hu
TPYAOBBIM ONOCTHUXKCHUSAM HAPOa,

- yBaXeHMe K cumBoiiaMm Poccum,
rocyaapCTBEHHBIM Mpa3JHUKaM,
HCTOPUYECKOMY 5 MPUPOTHOMY
HACJIETUIO U TAaMITHHUKAM, TPaJULUAIM
pa3HbIX HApOJOB, MPOKHUBAIIMX B
POIHOM CTpaHe;

- IIOHUMAaHUC B3aUMOCBA3U u

B3aUMO3aBHCUMOCTH €CTECTBEHHBIX
HayK, WX BJUSHHUS Ha OKPYKAIOUIYIO
cpeny,

TEXHOJIOTHYECKYIO,

ATHYECKYI0  cdepbl

O9KOHOMHYECCKYIO,
COHMAJIBHYIO n

ACATCIIbHOCTH
YCJIOBCKA,

JIP3 1yX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHUUCKOTO
HapoJa;

- cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA,
TUYECKOTO MOBEACHUS;

- CHOCOOHOCTH OLIEHUBATh CUTYaLIMIO0 U IPUHUMATh

OCO3HAaHHbIE  pEUIeHMs, OPHEHTHUPYACh  Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHME JIMYHOIO BKJIaJa B IOCTPOCHHE

YCTOWYHBOTO OYyIyIIETO;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEISM,
CO3JaHHIO CEMBH Ha OCHOBE OCO3HAHHOI'O

MPUHATUS LEHHOCTEM CEMEMHOM JKU3HU B

COOTBCTCTBUH C TpaAAULIUAMU HAPOAOB Poccun

- MMPUBCPKCHHOCTDb TpaaAUuIIUOHHBIM

AYXOBHO-HPaBCTBCHHBIM IICHHOCTAM.

- TOTOBHOCTD K JIEJIOBOMY
B3aMMOJICHCTBUIO U HepopMaTbHOMY
OOIIECHUIO C MPEICTABUTENSIMH Pa3HBIX
HapoJI0B, HallMOHAJIbHOCTEM,

BEPOUCIIOBEAAHUM.

- Pa3BUTUC UHTEpECa U CIIOCOOHOCTH K
Ha6J'IIO,Z[eHI/IIO 32 HHBIM CIIOCOOOM
MHPOBUJACHUA,; TOJICPAHTHOC CO3HAHUC U
MOBCACHUEC B IIOJUKYJIBTYPHOM MUPC,
TOTOBHOCTH M  CIIOCOOHOCTH BECTH
Auajior ¢ JpyrumMu JroabMu, 10CTUTI'aTb B
HEM

B3aHMMOIIOHHMMAaHMHs, HaxoauTb




olmue 1end U COTPYAHHYATh I MX
JOCTHKECHUS

- . CIIOCOOHOCTH UCIIOIB30BATh 3HAHUS O
COBPEMEHHOM  €CTECTBEHHO-HAYYHOU
KapTHHE MHpa B 00pa30BaTENbHOW W
npodecCuoHaIbHON e TeTbHOCTH;

BO3MO>KHOCTH MH(POPMAITMOHHOMN Cpe/Ibl

uis  obecrieyeHusi  MPOAYKTUBHOTO
camMo00pa30BaHus;
JIP4 3cTeTnyeckoe BOCIIUTAHME. - dbopmupoBaHUe FapMOHHYHOMN
- DCTETHUYECKOE OTHONICHHWE K MHUPY, BKIIOYas | JMYHOCTH,  PpasBUTHE  CIOCOOHOCTH
3CTETUKY ObITa, HAy4YHOTO W TEXHUYECKOro | BOCIIPUHMMAThH, LEHUTh U CO31aBaTb

TBOpYECTBA, CIOPTa, TpyHda, OOIIECTBEHHBIX
OTHOIIICHUM;

- TIIOHMMaHHE OMOIIMOHAJIBPHOTO BO3ACHCTBUS
YKWBOW MPUPOJIbI U €€ HEHHOCTH;

- TOTOBHOCTb K CAMOBBIPAKEHHUIO B PA3HBIX BUIAX
HUCKYCCTBa, CTPEMJICHUE MPOSBIISATh KadyecTBa

TBOPUYECKOMN JTUYHOCTH;

MIPEKPACHOE B ITOBCEIHEBHOM KU3HU;

- IIOHUMAaHUueC B3aMMO3aBUCHUMOCTHU

CYaCTINUBOTO FOHOIIIECTBA 31
0e30macHOro JIMYHOrO IOBEICHUS B

MMOBCETHEBHON KU3HU;

- BIJQJICHHE KyJIbTYpOM MBILIUICHMUS,
CIOCOOHOCTh K O0OOOIICHUIO, aHAIHU3Y,
BOCIIPUATHIO MH(POpPMAIMK B OO0JaCTH
€CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJTU U
BBIOOPY TIyTel e¢ JOCTIKCHHS B
npodeccuoHanbHOH cdepe;

JIPS ¢puznueckoe Bocnutanue, GopMupoBaHue

KYJAbTYPbl 3/0POBbSI W  3MOLMOHAJIbLHOIO
0J1aronosyusi:
- TMOHMMAaHME U pealu3alusi 310pOBOr0 U

Oe3omacHOTO 00pasa >XM3HU (30POBOE MHUTAHHE,
coONI0OZICHNE TUTMEHUYECKUX NPaBUI U HOPM,
cOQIaHCHPOBAHHBIA PEKUM 3aHITHH M OTHbIXa,
perynspHas pusndeckasi akTUBHOCTD ), O€PEKHOT0,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUUYECKOMY
3]I0pOBBIO;

- MOHVMAaHKE IIEHHOCTH MPABUJ UHIUBUIYATHHOTO
U KOJUICKTHBHOTO O€30MacCHOTO IIOBEACHHUS B
CUTYaIlUSAX, YTIPOKAIOMINX 3J0POBBIO M IKU3HU
b1 {001 (7

IIOHMMAaHHUEC JIMYHOCTHOI'O CMBbICJIa

A3Y4YECHUS y4e0HOTO rnpeaMera
EI/IOJIOFI/ISI, €ro 3Ha4YCHUA JJIsA
Oe3omacHoit u MPOAYKTUBHON
KHU3HEACATEIILHOCTH YeJI0BeKa,

o011ecTBa 1 rocy/1apcTBa;
Oco3HaHME LIEHHOCTH KU3HU;

OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3I0pPOBbI0 M YCTAHOBKAa Ha 3J0POBBIN
o0pa3 xu3HM (30pOBOE TMHUTAaHHE,
coOI0ZICHHEe TUTMEHUYECKUX IpaBuil,
cOaNaHCUPOBAHHBIM PEKUM 3aHATUH U
OTIbIXa,  peryjsipHas  Qu3uueckas
aKTHUBHOCTH);

OCO3HaHUE IIOCJIECICTBUM U HENPUITHE
BpPEIHbIX TNpUBbIYEK (ynoTpeOieHue
QJIKOIoJs, HapKOTHKOB, KypeHHUe) u




- OCO3HAHME IOCJIEICTBUN U HENPUATUS BPEIHBIX
npuBbIUeK (YOTPeOIeHUs AIKOT OIS, HAPKOTHKOB,
KypEHHUs);

UHBIX (GOpM Bpena A (PU3NYECKOTO U
TICHXUYECKOTO 3/I0POBbS;

- CIOCOOHOCTh PYKOBOJICTBOBAThCS B
CBOCU JICATENIBHOCTH COBPEMEHHBIMHU
NPUHIUIIAMA TOJIEPAHTHOCTH, JTHAIIOTa
U COTPYIHHMYECTBA; KoJuleramu, pabore
B KOJUJICKTUBE;

JIP6 TpyaoBoe BociuTaHue
- TOTOBHOCTb K TpPYyAY, OCO3HaHUE IIEHHOCTH

MacTepCTBa, TPYA0II00UE;

- TOTOBHOCTh K AaKTHUBHOW JAESITEIHHOCTU
TEXHOJIOTHIECKON u COLIMAIIbHON
HANPABJIEHHOCTH, CIIOCOOHOCTh HMHHIIUUPOBATH,
IUIAHUPOBATh M CaMOCTOSITEIBHO — BBITTOTHSTH
TaKy¥o JIeSTeTbHOCTD;

- UHTEpEC K pa3IMYHBIM cepam
NpoPECCUOHATBPHON  JICATEIILHOCTH,  YMCHHE
COBepIIaTh  OCO3HAHHBIM  BBIOOp  Oymymien
npodeccCHd W pealu30BbIBaTh  COOCTBEHHBIC

KHU3HCHHBIC IIJIaHBI,
- TOTOBHOCTb U CIIOCOOHOCTH K OOpa3OBaHMIO U
caM000pa30BaHUIO Ha IPOTSHKEHUU BCEH KU3HU;

- YCTaHOBKA Ha AaKTUBHOE ydYacTue B
pEIIeHNH TpPaKTUYeCKHX 3amad (B
paMkax CEMbBH, OpraHu3aIyi,
HACEJICHHOTO TIYHKTAa, POJHOTO Kpas)
TEXHOJIOTHYECKON u COIIMaTBLHOMN

CIIOCOOHOCTH
MJIaHUPOBATH 31
BBIIIOJIHATE  TaKOT'O

HaITpaBJICHHOCTH,
HHULIUUPOBATDH,
CaMOCTOATCIBHO
poaa AeATCIbHOCTD,

- HHTepeC K MPAaKTUYECKOMY U3yUEHHIO
npodeccuil 1 TpyAa pa3IudyHOro poja, B
TOM UHCJIE€E Ha OCHOBE IPUMEHEHHUS
M3y4aeMOro IpeIMeTHOrO 3HAHMUS,

- OCO3HaHWE BAXKHOCTU OOY4YeHHs Ha

MPOTSDKEHWH  BCEH  KU3HUA  JUIs
YCIEIIHOM npodecCHoHATBHON
JeATETbHOCTH u pa3BUTHE

HEOOXOANUMBIX YMEHUM JJIS 3TOTO;

- T'OTOBHOCTDH aAaalTUpoOBaTbCA B
npoecCHOHAIBEHOH cpejie;

- yYBaXX€HHE K TpyAy U pe3ylbTaTaMm
TPYIOBOH JESTEIBHOCTH;

- o0amaHMe HaBBIKAMH 0€30ITaCHOU

paboTel  BO BpeMs IIPOEKTHO-

HUCCJIENOBATEILCKOM "
AKCIIEPUMEHTAIILHON 000PY/I0BaHUS;

JIP7 3koJi0oruvyecKoe BOCIIUTAHNE

- DKOJIOTMUECKH I1eJIeCO00pa3HOe OTHOIIEHHUE K
MPUPOJIE KaK UCTOYHUKY KH3HU Ha 3eMJie, OCHOBE
€€ CyIIeCTBOBAaHMS,

- MOBBIIICHUE YPOBHS 3KOJOTMYECKOU KYJIbTYPHI:
MpUOOPETEHHUE OIBITA MNIAHUPOBAHUS MTOCTYIIKOB H

- OpucHTalUuA Ha IPUMCHCHUC 3HAHUHU U3
COMAJIIBHBIX U €CTCCTBCHHBLIX HAYK JJIA
pelIeHus 3a/1a4 B 00JIaCTH OKpYKaromien
cpenbl, IJAHUPOBAHUS MOCTYNKOB U
OOCHKU HX BO3MOXHBIX HOCHGI[CTBI/If/i
JUISL OKPYKAIOIIEH Cpebl;




OLICHKHU ux BO3MOXHBIX HOCHGI{CTBI/If/’I JJIA
OKpYKaroIlei Cpebl;
- OCO3HaHue r7100aBHOTO Xapakrepa

9KOJIOTMUYECKUX MPOOJIEM U MyTeil UX pelIeHHUs;

- CITOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBIC TIPH
U3yuyeHUH OWOJIOTUM 3HAHWS W YMEHUS TpH
pelIeHUH MPOOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM
IPUPOIOTIOIB30BAHUEM TIpaBuII
npupoae,
COXpAaHECHHE PABHOBECUS B IKOCHCTEMAaX, OXpaHy

(cobmroneHue

MOBEJICHUS B HaIlpaBJIEHHBIX Ha
BUJIOB, KOCHCTEM, Onocdepsl);

- AKTMBHOE HENpUATHE ACUCTBUMN, NMPUHOCIIIUX
BpEll OKpY’KaloUed NPUPOJHON Ccpeae, YMEHHE
IIPOTHO3UPOBATh HEeOJIaronpusITHbIE
3KOJIOTUYECKHE TOCIEACTBUSA MPEIPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD UX;

- HaJIMYME Pa3BUTOr0 SKOJOTUUECKOTO MBIIIICHHUS,
SKOJIOTUYECKOU KYJIBTYpBI, OMbITA JNEATEIbHOCTH
DKOJIOTUYECKON

HAIpaBJICHHOCTH, YMCHUA

PYKOBOJICTBOBATbCSI HMMH B ITO3HABATEJIbHOM,
KOMMYHUKAaTUBHOM W COLIMAJIbHOM MPAKTHKE,
MPaKTUYECKOM

TOTOBHOCTH K Y4acTuro B

JCATCIIBHOCTH JKOJIOTHYECKON HAITPpaBJIICHHOCTH;

- MOBBIIICHUE YPOBHS JKOJOTMYECKOU

KyJbTypbl, OCO3HaHUE TJI00aIBHOIO
XapakTepa 3KOJIOTUYECKUX MpoOiIeM H
nyTell  UX  pELIEHUs;  aKTUBHOE
HENIPUATUE  JIEUCTBHUM, MPUHOCAIIMX
BpEJl OKPYXAIOIIEH Cpeae;

- OCO3HaHME CBOEH pOJIM  Kak

TpaXXJaHWHA U HOTp€6I/IT€J'I$I B YCJIOBUAX
B3aUMOCBA3HU HpHpOZ[HOfI,
TEXHOJIOTUYECKOM M COLIMAIbHOM cpea;

TOTOBHOCTH K Y4aCTHUIO B HpaKTquCKOﬁ

IesITeIbHOCTH 3KOJIOTUIECKOU
HaIPaBJIECHHOCTH;

- OCBOCHHE OCHOB DJKOJIOTHYECKOM
KYJBTYpbI, METOJIOB TPOECKTHUPOBAHMS
COOCTBEHHOI Oe3omacHoOM
JKU3HEICATSILHOCTH c YUYETOM
MPUPOIHBIX, TEXHOT€HHBIX "

COLUMAJIIBHBIX PHUCKOB Ha TCPPUTOPUU
MMPOKUBAHUA.

JIP8 neHHOCTH HAYYHOI'O IMO3HAHMS
MHUPOBO33PEHUS,
YPOBHIO

c(hOopMUPOBAHHOCTH
COOTBETCTBYIOIIIETO  COBPEMEHHOMY
pa3BUTHS HAyKH M OOIIECTBEHHON MpPaKTUKH,
OCHOBaHHOTO Jaore KYJbTYD,
CHOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MeCTa B

Ha

MOJIUKYJIBTYPHOM MHUPE;
- COBEPUICHCTBOBAHUE SI3IKOBOM M YUTATEIbCKOM
KYJIbTYpPbl KaK CPEICTBa B3aUMOJICUCTBUS MEXIY
JIOIbMU U MO3HAHUS MUPA;

MOHUMaHuEe crenupuKkn OUOJIOTHH KaK HayKH,
oco3HaHuss e€ poau B (OPMHPOBAHHH
PALMOHAIIBHOIO HAYYHOI'O MBIIUICHUS, CO3J1aHUU
LIEJIOCTHOTO TPENCTaBICHUsI 00 OKpYyKaroIieM
MHUpE KaK O €JIMHCTBE NPHUPOJbI, YEJIOBEKA U

oOuiecTBa, B [IO3HAHUU MIPUPOIHBIX

3aKOHOMEPHOCTEl M pemieHuH  npoOlsiem
COXPaHCHHUS MTPUPOJTHOTO PABHOBECHS;
- yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH IS

COBpeMeHHOﬁ OUBHIIM3allNN: obecredyeHnst HOBOTO

- OpUeHTauusi B JEATEIbHOCTH Ha
COBPEMEHHYK)  CHUCTEMY  Hay4HBIX
MpeACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEKa,
OPUPOJIBI U OOIIECTBA, B3aMMOCBS3SX
YeJI0BEKa C MPUPOJHOM M COLUMAIBbHOU
cpenoi;

- OBJIAJICHUE OCHOBHBIMU HaBbIKAMHU
HUCCIIEN0BATENLCKOU JIeSITEILHOCTH,
YCTAaHOBKA HAa OCMBICIICHHE OIIbITA,
HaOJI0/ICHUH, TIOCTYNKOB U CTPEMJICHHE
COBEpILIEHCTBOBaTh MYTH JOCTHXKEHHS
WHJUBUIyaIbHOTO M  KOJUJIEKTUBHOTO
OJaronoxyuus;

- ¢dbopmupoBanue
HAy4YHOW KapTUHBI MHpa, TMOHUMaHHUE

COBPEMEHHOM

MNPpUYIUH, MCXaHU3MOB BOBHUKHOBCHHA 1
MOCJICJICTBHI PacIpOCTPaHEHHBIX BUIOB
ONACHBIX M YPE3BBbIYAWHBIX CHUTYyaIUu,
KOTOpBhIE MOTYT TMPOHM30MTH BO BpEMS




MCAUILIUHBI, CO3JaHUC

CIIOCOOHBIX

YPOBHS
NIEPCIEKTUBHBIX

pa3BUTHU
OHMOTEXHOJIOTHIA,
pemaTh  pecypcHbIe

YEII0BEYECTBA,

npo0sieMbl  pa3BUTHUSA

MOMCKa TyTed BBIXOJA U3

JI00aJIBHBIX 3KOJIOTMYECKUX npoOem u

oOecrnieueHus nepexoa K yCTOW4MBOMY Pa3BUTHIO,
palroHaIbHOMY

HCIIOJIb30BAHHUIO  IIPHUPOAHBIX

pecypcoB U (HOPMUPOBAHHIO HOBBIX CTaHAApPTOB

KU3HU;

- 3aMHTEPECOBAHHOCTD B MOJTyYEHUHU
OMOJIOTMUECKUX 3HAHUW B LENSAX TOBBIIICHUS
oOmeit KYJIBTYPHI, €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, KaK COCTaBHOM 4acTH

(DYHKIIMOHATLHON TPaMOTHOCTH OOYYarOIINXCs,
(dhopmMupyemMoii pu n3yd4eHuu OHOJIOTHH;

- TOHUMAaHHE CYIIHOCTH METOJIOB TO3HAHUA,
UCTIONB3YEMBIX B €CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh MONyYaeMble 3HAHUS
SIBJICHUH

st 00BICHEHUS

OKpYKaIoIIET0 MHpPa W NPOUCXOIAIIMX B HEM

aHajm3a u

U3MEHEHHH, YMEHHE JielaTh O00OCHOBAHHBIC
3aKJIOYCHHWS Ha OCHOBE HAy4dHBIX (akToB
UMEIOUIMXCA JaHHBIX C LENbI0  IOIyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BAThH
OuosIornyecKre 3HaHUs I peleHHus MpodsieM B
peanbHBIX KU3HEHHBIX CUTYallUsX;

- OCO3HAaHHE IEHHOCTH HAyYHOU JesITeIbHOCTH,
TOTOBHOCTD

OCYLIECTBIIATh ~ IMPOEKTHYIO U

HCCIIeI0BATENIbCKYIO JeSATeTLHOCTh
WHAMBHUIYaJIbHO U B TPYIIIE;

- TOTOBHOCTh U CIOCOOHOCTH K HEMPEPHIBHOMY
0o0pa3oBaHHIO U caM000pa30BaHUIO, K aKTUBHOMY
MOJyYEeHUIO HOBBIX 3HAHWK 1O OuoiorHu B

COOTBCTCTBHH C ) KU3HCHHBIMU HOTpGGHOCT}IMI/I.

npeObIBaHUsI B Pa3IMYHBIX  Cpeaax
(OpITOBBIE yCIIOBUS, JIOPOKHOE
JBUXXCHUC, O6HICCTB€HHLI€ MECTa H

couuyM, Ipupoaa, KOMMYHUKAIIHOHHEIE
CBSI3U U KaHAJIbI),
- TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE

METOABl  3aIIUTBl  OT  BO3MOXHBIX
MOCNEACTBUIM  aBapuid,  Kartactpod,
CTUXUUHBIX O€JCTBHIl  CIIOCOOHOCTH

UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS
U YMEHUS B IIPaKTUYECKON
JIEATEIILHOCTH W IIOBCETHEBHOW >KM3HU
JUIsL COOJIOJIEHUsT Mep MpO(PUIaKTUKH
OpyTuxX

BPCIHbIX

OTpaBJICHUH,
3a00JIeBaHUH,

BUPYCHBIX H
CTpECCOB,
OpUBbIUEK  (KypeHus,
HAapKOMaHMM); TPaBUI TMOBEICHHUS B

aJIKOroJiu3ma,

MIPUPOIHOM CpeliE;

MertanpeamMeTHble pe3yabTaThl

®opMyJIMPOBKA U3 | A1anTHPOBaHHbIE K
dIrocC Coo omoJIoruu
MeTanpeMeTHbIe

pPe3yJIbTaThI

YHuBepcaiabHbIe Ha KaKHX
y4yeOHbIe AedCTBHS | 3AHATHAX
YY) peaau3yercs




CaMOCTOSITENIBHO
¢bopmynHrpoBaTh "
aKTyaJIH3HpOBAThH
npo0iemy,
paccMaTpuBaTh eé
BCECTOPOHHE;

HCIIOJIb30BaTh

NpU OCBOCHUU 3HAHUU
JIOTHYECKOT0
(ananm3a,

MPUEMBI
MBIIIEHUS
CUHTE3a, CpaBHEHUS,
KIacCUpUKaIUH,
000011IeHMs),
pacKphIBaTh CMBICTT
OMOJOTMYSCKUX
TOHITHIA (BBIICIATh HX
XapaKTEpHbBIC
MIPU3HAKH,
YCTaHABIIUBATh CBS3U C

JIPYTUMU MOHATHUAMN ),

OIIpCACIIATH
OcIn
3aaBad IMapaMCeTpbl U

JESATENIBHOCTH,
KpUTEpUU nux
JIOCTHKEHMUS,
COOTHOCHUTB P€3yJIbTAThI
JIeSITENbHOCTH c
IIOCTABJICHHBIMH
LEJISIMU;

HCIIOIL30BaTh
OMOJIOTHYECKHUE
MOHATHS IS
oOBsicHeHHsT (DAKTOB U
SIBJICHUMN JKUBOM

IIPUPOJBL,

CTPOUTH
JIOTUYECKUE
paccyxaeHUs
(MHIyKTUBHBIE,
JIeAyKTUBHBIE, 1o

aHaJIOTHUH),  BBISABIATH

CaMOCTOSITENIBHO
¢bopmynrpoBath "
aKTyaJIH3HpOBATH
npo0iemy,
paccMaTpuBaTh eé
BCECTOPOHHE;

HCIIOJIb30BaTh
NpU OCBOCHUU 3HAHUU
MPUEMBI

MBIIUICHUS

JIOTMYECKOT0
(ananm3a,
CUHTE3a, CpaBHEHUS,
KIacCUpUKaInH,
000011IeHMs),
pacKphIBaTh CMBICTT
OMOJOTrMYSCKUX
TOHITHIA (BBIICIATH HX
XapaKTepHbIC
MIPU3HAKH,
YCTaHABIIUBATh CBS3U C

JPYTUMU MOHATHUAMN ),

OIIpECIIATh
LEH JESATEIBHOCTH,
3ajaBasg MapaMeTpbl U
KpUTEpUU nux
JIOCTHXKEHMUS,
COOTHOCHUTB PE3yJbTAThI
JIeSITENbHOCTH c
IIOCTABJICHHBIMH

OCIsAMMU,

HCIIOIb30BaTh
OMOJIOTHYECKHUE
MOHATHS IS
oOBsicHeHHs (DAKTOB U
SIBJICHUM JKUBOM

IIPUPOJBL;

CTPOUTH
JIOTUYECKUE
paccyxaeHUs
(MHIyKTUBHBIE,
JIeAyKTUBHBIE, 1o

aHaJIOTUH),  BBISABIATH

Tlo3HaBaTenLHBIE.
ba3zoBrle  norunuyeckue
NEeNCTBUS

Ha I3, CP




3aKOHOMEPHOCTH u
MMPOTUBOPCUUA B

paccMaTpUBaeMbIX
SIBJICHUSAX,
dbopmyupoBaTh
BBIBOJIbI M 3AKJIFOUCHHS,

3aKOHOMEPHOCTHU u
MMPpOTUBOPCUUA B
paccMaTpUBaeMbIX
SIBJICHUSAX,
dbopmynupoBaTh

BbIBOABI U 3aKJIIFOUYCHHUS,

* IPHUMCHATH
CXE€MHO-MOJICJIIbHBIC
cpeacTBa
npeaAcCTaBJICHUA
CYHICCTBCHHBIX CBs3 en

TSt

7 OTHOIIICHUH B
H3y9aeMbIX

OHMOJIOTHYECKUX
00BEKTaX, a TaKKe

MIPOTUBOPEYUIN PAZHOTO

poaa, BBISBICHHBIX B
Pa3IMYHBIX
UH(GOPMALIMOHHBIX
WCTOYHHKAX;
. paszpabaThIBaTh
M1a" peLeHust
npoOyiieMbl ¢ y4€ToM
aHaJin3a NMCHOIIINXCA
MaTepI/IaJIbHBIX nu
HCMaTepI/IaJ'IBHBIX
pecypcos;
. BHOCHUTDH
KOPPEKTUBLI B
NEeSITeTLHOCTD,
OIICHUBATH
COOTBETCTBHE
pe3yabTaTOB LEJSIM,
OILICHUBATD pHUCKHU
MOCJIEACTBUM
eI TEeIILHOCTH;
.

KOOPAWHUPOBAT

b U BBITIOJHATH PabOTy B
YCIOBUSIX ~ pEabHOTO,

BUPTYaJIBHOTO u




KOMOHWHUPOBAaHHOTO
B3aUMOJICHCTBHUS;

. pa3BHUBAThH
KpEaTUBHOE MBIILICHUE
npu pelieHnn
KU3HEHHBIX TIPOOIIEM.

. BIIAJIETh
HaBBIKaMU y4eOHO-
HCCIIEOBATEIbCKON U
MPOEKTHOM
JIeATEIbHOCTH,
HaBbIKAMU pa3pelieHus

npobiuem,

CIIOCOOHOCTBIO u
TOTOBHOCTBIO K
CaMOCTOSATEIIBHOMY

IIOUCKY METOJI0B

pEeIICHUSA MMPAKTUICCKUX
3aaa4, IMPUMCEHCHHUIO
Pa3IMIHBIX MCTOJ0OB
IIO3HaHUA,

. UCIIOJIb30BATh
pas3uuHbIe BU/JIBI
JESITeTbHOCTH o
MOJTYYCHHUIO HOBOTO
3HAHU, €ro
HMHTEpIIpETaLuu,

peoOpa30BaAHUIO "
MMPUMCHCHHUTIO B
y4eOHBIX CHTYyalusiX, B
TOM qHcie pu
CO3[IaHUH YYEOHBIX U
COIIMAIIbHBIX MPOCKTOB;

. dhopmupoBaTh
Hay4HbIN THUII
MBILUIEHUSI,  BJIAJETh
Hay4HOU
TEPMHUHOJIOTUEN,
KIIFOYEBBIMU

MOHITHUSIMU "

METOJIaMH;

. BIIAJIETh
HaBBIKaMU y4eOHO-
HCCIIEOBATEIbCKON U
MPOEKTHOM
JIeATEIbHOCTH,
HaBbIKAMU pa3pelieHus

npobiuem,

CIIOCOOHOCTBIO 31
TOTOBHOCTBIO K
CaMOCTOSATEIIBHOMY

IIOUCKY METOJI0B

pEeIICHUSA MMPAKTUICCKUX
3aaa4, IMPUMCEHCHHUIO
Pa3IMIHBIX MCTOJ0B
IIO3HaHUA,

. UCIIOJIb30BATh
pas3uuHbIe BU/JIBI
JESITeTbHOCTH o
MOJTYYCHHUIO HOBOTO
3HAHU, €ro
HMHTEpIIpETaLuu,

peoOpa30BaAHUIO "
MMPUMCHCHUTIO B
yueOHBIX CHTYyalusiX, B
TOM qucie pu
CO3/IaHUH YYEeOHBIX U
COIIMAJIbHBIX MPOCKTOB;

. dhopmupoBaTh
Hay4HbIN THUII
MBILUIEHUS,  BIAJETh
Hay4HOU
TEPMHUHOJIOTUEN,
KIIFOUEBBIMU

MOHSTUSIMU "

METOJIaMH;

Tlo3HaBaTenLHBIE.

bazosrie
HUCCIEeI0BaTEIbCKHUE
NENCTBUS

Ha CP, II3,
JIEKIUSIX




° CTaBUTb u

¢bopmynHrpoBaTh
COOCTBEHHBIC 33Jla4yH B
o0Opa3oBaTenbHON
JEeSITETTHHOCTH "

KN3HCHHBIX CUTYyallUsiIX;

. BBISIBIIATH
IIPUYUHHO-
CIIEACTBEHHBIEC CBA3U U
aKTyaJIM3UpOBaTh
3ajauy, BBI/IBUTaTh
TUIIOTE3y €€ pelleHus,
HaxOJIWUTb  apryMEHTHI
JUIS

CBOHUX

JI0Ka3aTeNbCTBA
YTBEPKJICHMUI,

3a/1aBaTh NapameTpsl U

KPUTEPUHU PELIECHUS;

° AHAJIN3UPOBATH
IMOJIYUYCHHBIE B  XOJC
peicHuA 3aga4un
Ppe3yJibTaThl,

KPpUTHYCCKU OLICHUBATH
ux AOCTOBCPHOCTD,
MMPOrHO3UPOBATH
NU3MCHCHHC B HOBBIX

YCIIOBUSIX;

. CTaBHTh T
¢bopmynrpoBath
COOCTBEHHBIC 33Jla4YH B
o0Opa3oBaTenbHON
JEeSITETTHHOCTH "

KN3HCHHBIX CUTYyallUsiIX;

. BBISIBIIATH
IIPUYUHHO-
CIICACTBEHHBIEC CBA3U U
aKTyaJIM3UpOBATh
3azauy, BBI/IBUTaTh
TUIIOTE3y €€ pelleHus,
HaxOJIWUTb  apryMEHTHI
JUIS

CBOHUX

JI0Ka3aTeNbCTBA
YTBEPKJICHMUI,

3a/1aBaTh NapameTpsl U

KPUTEPUHU PEIIECHUS;

. aHaJIN3UPOBATH
MOJIy4E€HHbIE B
pelieHus

xXo0j1€e
3a7a491
pe3yJIbTaThI,

KPUTHYECKH OIICHUBATH
ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATH
N3MCHCHUC B HOBBIX

YCIIOBUSIX;

. JaBaThb  OLICHKY

HOBBIM CUTyallusiIM,
OLICHUBATDH

MPUOOPETEHHBIN OMBIT;

. OCYIIECTBIISATh
LeJICHANPABICHHbBIN
ITOMCK nepeHoca
CpPeICTB M CIHOCOOOB
IEUCTBUSA B
npodecCuoHaNbHY IO

cpeay;

. YMETh
MEPEHOCUTh 3HAaHUS B
MMO3HABATENIbHYIO u




MPAKTUYECKYI0 00JIacTh
KHU3HECATCIbHOCTH;

. yMETh
HHTerHpOBaTB 3HaAHUA
nu3 pa3HBIX HpeI[MeTHBIX
obJacrei;

BbIABHUI'aTh HOBBIC UJICH,

npeziarath
OpUTHHAJILHBIC
TTOJTXOJTBI
. . Ilo3HaBaTeabHEIC. Ha CP, II3
OpPHUEHTUPOBATHC OpPUEHTUPOBATHC 5
s B Pa3INYHBIX | 5 B Pa3INIHBIX Pabora c mngopmanpei.
HCTOYHUKAX HCTOYHUKAX
nHpopmanuu  (Tekcre | uHpopManuu  (TEKCTE
y4eOHOro nocobus, | yaeOHOTO nocoous,
Hay4HO-IIOIYJIIPHON Hay4HO-IIOIYJIIPHON
JIUTEpartype, JUTEparype,
OMOJIOTUYECKHUX OMOJIOTMYECKHIX
CIIOBapsIX U | ClIoBapsx u
CIPaBOYHHKAX, CIPaBOYHHKAX,

KOMITHIOTEPHBIX ~ 0azax
JaHHBIX, B MHTEpHeTE),
aHAJTM3UPOBATh

UHPOPMALINIO
pa3IMYHBIX BUIOB U
dbopM mpeacTaBiIeHUS,
KPUTHYCCKH OIICHUBATH
€€ JIOCTOBEPHOCTh WU

HENPOTUBOPEUUBOCTB;

. (dhopmyHpoBaTh
3anpoChl U MPHUMEHSTh
pa3IMYHBIC METO/BI TIPH

MOMCKE W OoTOOpe
OMOJIOTUYECKOU
uHpopManuy,
HE00X0UMOi TUIS

BBITIOJIHCHU S y‘leGHBIX
3a/a4;

. npuodperaTh

OIIBIT HCIIOJIBb30BaHUA

KOMITHIOTEPHBIX ~ 0azax
JaHHBIX, B MHTEpHeTe),
aHAJTM3UPOBATh

UHPOPMALINIO
pa3IUYHBIX BUIOB U
dbopM mpencTaBiIeHUS,
KPUTHYCCKH OIICHUBATH
€€ JIOCTOBEPHOCTh WU

HENPOTUBOPEUUBOCTH;

. (hopmyHpoOBaTh
3ampoChl U MPHUMEHSTh
pa3IMYHBIC METO/BI TIPH

MOUCKE W OoTOOpe
OMOJIOTUYECKOU
uHpopManuy,
HE00X0TUMOi VIS

BBIINIOJIHCHU A y‘ICGHBIX

3ajad;
. npuobperaTh
ONBIT  WCIIOJIb30BAHUS




MH(POPMALMOHHO-
KOMMYHHUKaTHBHBIX
TEXHOJIOTHIA,
COBEpPIIIEHCTBOBATH

KYJIbTYpY
HUCIIO0JIb30BaHUA

AKTUBHOI'O

Pa3IMYHBIX TTOMCKOBBIX
CHCTEM;

. CaMOCTOSITEIIEHO
BBIOMPATh
ONTUMANIBHYI0  hopmy
NPEICTABICHHUS
OMOIOTHYeCKOn
uHpOpMaUn
rpaduku,
TaOJIHIIBL,
Apyroe);

(cxemsl,
JarpaMMBl,
PUCYHKH U

MH(POPMALMOHHO-
KOMMYHHUKaTHBHBIX
TEXHOJIOTHIA,
COBEpPILIEHCTBOBATh

KYJIbTYpY
HCIIOJIb30BaHUA

AKTUBHOI'O

Pa3IMYHBIX TTOMCKOBBIX
CHCTEM;

. CaMOCTOSITEIILHO
BBIOMPATh
ONTUMAaJBHYI0  (hopMy

NIPECTaBICHUS
OMOJIOTHYECKOI
uHpopManuu  (CXEMBHl,
rpaguKu, aUArpaMMmbl,
Ta0JIMLbBI, PUCYHKH U
Apyroe);

. UCTIOJIb30BaTh
HayYHBIN SI3BIK B
Ka4yecTBE CpeACTBa NpHU
pabote c
OuosIorn4YecKoi
uHpopManuei:
MPUMCHSITh
XHUMUYECKHE,
buznveckue u

MaTeMaTHYeCKHE 3HAKH
U CHUMBOJIBI, (hOPMYIIBI,
ab0OpeBHarypy,
HOMEHKJIATYypYy,
UCIOJIb30BATh u
peoOpa3oBHIBATH
3HAKOBO-
CUMBOJIMICCKUE
CpeACTBa HATJSITHOCTH;

. BJIAJICTh
HaBBIKAMH

pacro3HaBaHUS U
3amuThl  MH(pOpMaUH,

nH(pOpMaAITMOHHOM




0e30ImacHOCTH

JIMYHOCTH.
. OCYIIIECTBIISATh . OCYIIIECTBIISATh KomMyHuKaTHUBHBIE. Ha 113, CP,
KOMMYHHKAIIUN BO BCEX | KOMMYHHKAIIMH BO BCEX JCKIUAX
Ob6mienne

cdepax KU3HHU, aKTUBHO
y4acTBOBAaTh B JIMAJIOTE
WIM  JIUCKYCCHHM  TIO
CYILIECTBY
o0cyxaaemMon TEMBI
(ymeHue 3a/1aBaTh
BOITPOCHI, BBICKA3bIBATh
CYKJICHUS
OTHOCHUTEJIBHO
BBITIOJIHEHUS
npejaracMon 3ajavu,

YUYUTBIBATh UHTCPECHI U

COIIACOBaHHOCTD
MTO3ULIAN JIPYTHX
YYaCTHUKOB  JIAajora

WJTU TUCKYCCHUN);

cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JIMAJIOTE
WIM  JIUCKYCCHHM  TIO
CYILIECTBY
o0cyxaaemMon TEMBI
(ymeHnue 3a/1aBaTh
BOITPOCHI, BBICKA3bIBATh
CYKJICHUS
OTHOCHUTEJIBHO
BBITTOJIHEHUS
npejaracMon  3ajavu,

YUUTBIBAaTh UHTCPECHI U

COIIACOBAaHHOCTD
MTO3ULIAN JIPYTHX
Y4YaCTHUKOB  JIAajora

WJTU JTUCKYCCHUH);

. pacrno3HaBaTh
HeBepOaIbHBIC
cpencTaa 00IIIeHM,
MIOHUMATh 3HAYEHUE
COLIMAJIbHBIX  3HAKOB,
IIPEIIIOCHIIOK
BO3HUKHOBEHUS
KOH(JIMKTHBIX
CUTYAaLN, YMETh

CMATYATH KOH(i)J'II/IKTI)I )51
BECTH MIEPETOBOPHI;

. BJIAJIETh
pa3HI/I'-IHLIMI/I
cnocobamMu OOIeHUs U
B3aMMOJICHCTBHS,
MMOHUMAaTh  HaMEpEHUs
§110)%¥70.¢ JroJei,
HpOHBHSITL
YBaXHUTEILHOE
OTHOLICHUC
co0ecelHUKy U4 B




KOPPEKTHOM dopme
(bopMyJIIpOBaTh  CBOM
BO3paKCHHUSI,

. pasBEPHYTO U
JIOTUYHO M3JIaraTh CBOIO
TOYKY 3peHUs c
UCIIOJIb30BaHUEM

SA3BIKOBBIX CPCACTB.

. MMOHUMATh 51
HCII0/IL30BAaTh
MpEeUMYyIIIecTBa
KOMaHIHON u
VHIUBUYaTIbHON
paboThl TpH pELICHUU
OHOJIOrNYECKOM
po0JIEMBI,
000CHOBBIBAThH
HEO0OXOINMOCTD
MIPUMEHEHUS
IPYIITOBBIX dbopm
B3aMMOJICHCTBUS  TIpHU
peleHnn yueOHOMI
3a7a4u;

. BBIOMPATH
TEeMAaTUKy W  METObI
COBMECTHBIX JeUcTBUH

c y4ETOM [0]0)11170:¢
WHTEPECOB i
BO3MOKHOCTEH

Ka’KJI0T0 YjIeHa
KOJJIEKTHUBA;

. MPUHUMATD ETH
COBMECTHOM
NIeSITeIbHOCTH,
OpraHU30BHIBATH i
KOOPJIUHUPOBATh
IEUCTBUS o eé
JIOCTHIKCHHUIO:
COCTAaBJIATh IUIaH
JICHCTBHI,

pacnpeiessiTh poiu ¢

. MMOHUMATh 51
HCII0/Ib30BAaTh
MpEeUMYyIIIeCcTBa
KOMaHIHON u
VHIUBUYaTIbHON
paboThl MpH pELICHUU
OHOJIOrNYECKOM
po0JIEMBI,
000CHOBLIBATE
HEO0OXOINMOCTD
MIPUMEHEHUS
TPYIITOBBIX dbopm
B3aMMOJICHCTBUS  TIpHU
peleHnn yueOHOI
3a1a4H;

. BBIOMPATH
TEeMAaTUKy W  METObI
COBMECTHBIX JeUCTBUH

c y4ETOM [0]0)11170:¢
HWHTEPECOB i
BO3MOKHOCTEH

Ka’KJI0Tro YjIeHa
KOJIEKTHUBA;

. MPUHUMATD TETH
COBMECTHOM
NIeSITeIbHOCTH,
OpraHU30BHIBATH i
KOOPJIUHUPOBATh
IEUCTBUS o eé
JIOCTHIKCHHUIO:
COCTAaBJIATh IUIaH
JICHCTBHI,

pacnpeiessiTh poiu ¢

KoMMyHHKaTHUBHEIE.

CoBMmecTHasA
NEITENbHOCTD




YYETOM MHEHUU
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThI

COBMECTHOI paboThlI;

° OLICHUBATh
KadyeCTBO CBOCTO BKJIaaa
H KaXOI0ro Y4YaCTHHKa

YYETOM MHEHUU
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThI

COBMECTHOI paboThlI;

° OLICHUBATh
Kade€CTBO CBOCTO BKJIaaa
H KaXOI0ro Yy4daCTHHKa

KOMaHIpl B oOmmuii | kKoMagasl B OOmmii

pe3yabpTaT 0 | pe3yabTaT o

pa3paboTaHHBIM pa3paboTaHHBIM

KpUTEPHUSIM; KpUTEPHUSIM;
. npeajiaraTh
HOBBIE MIPOEKTHI,
OLICHWBAaTh  HUJAEU C
MO3ULIUU HOBU3HBI,
OpPUTMHAJIBHOCTH,
MPAKTUYECKOU
3HaYUMOCTH;
. OCYILECTBIIATh
MTO3UTUBHOE
CTPAaTETNYeCcKoe
MIOBEJICHUE B
pPa3IMYHBIX CUTYaLMSX,
MPOSIBISATE TBOPYECTBO
U BOOOpaxeHue, ObITh
MHULUATUBHBIM.

. UCIIOJIb30BaTh . UCIIOJIb30BaTh PerynarusHele. Ha CP, IT3

Ouosiornueckue 3HaHUs | OMOJIOTHUECKUE 3HAHMA

Camoopranuzanus

TSt BBISIBJICHUS
npoOJIeM U UX pelIeHus
B KH3HEHHBIX u
yUeOHBIX CUTYaIHUsX;

. BbIOMpAThH Ha
OCHOBE OMOJIOTHYECKUX
3HaHUH  IIeJIEBEIE U
CMBICJIOBBIE YCTaHOBKH
B CBOHMX JEWCTBHUAX U
MOCTYIKax o
OTHOIIICHUIO K JKMBOK

IIpUpOJE, CBOEMY

TSt BBISIBJICHUS
npoOJIeM U UX pelIeHus
B KH3HEHHBIX u
yUeOHBIX CUTYaIHUsIX;

. BbIOMpAThH Ha
OCHOBE OMOJIOTHYECKUX
3HaHUH  IIeJIEBEIE U
CMBICJIOBBIE YCTaHOBKH
B CBOHMX JEWCTBHUAX U
MOCTYIKax o
OTHOIIICHUIO K JKMBOH

IIpUpOJE, CBOEMY




3JI0POBBIO H 3JIOPOBBIO

OKpY KaloIINX;
. CaMOCTOSITENIHO
OCYIIECTBIISITh
MO3HABATEIBbHYIO
JeSITETTbHOCTD,
BBISIBJISITH ~ MPOOJIEMBI,
CTaBUTh u
dbopmyIupoBaTh
COOCTBEHHBIC 3aJ1a4H B
00pa3oBaTeNnbHOM
JeSITeTbHOCTH u

JKU3HCHHBIX CUTYALUAX;

. CaMOCTOSTEIbHO
COCTaBJIATh iad
pemeHust mpoodIemMbl ¢
y4ETOM HMECIOIIUXCS

pecypcoB, COOCTBEHHBIX

BO3MOYKHOCTEH Hu
MPENOYTEHHU;
. JlaBaTb  OLIEHKY

HOBBIM CUTYyallHsIM;

. pacmupars
pamKu y4eOHOro
npeaMeTa Ha  OCHOBE

JIMYHBIX HpC,I[HO‘ITGHHﬁ;

3JI0POBBIO H 3JIOPOBBIO

OKpY’KaloOIINX;
. CaMOCTOSITENIHO
OCYIECTBIISATh
MO03HABATEIBbHYIO
JeSITETTbHOCTD,
BBISIBJISITH  MPOOJIEMBI,
CTaBUTh u
dhopmyIupoBaTh
COOCTBEHHBIC 3aJla4H B
00pa3oBaTeNnbHOM
JeSITeTbHOCTH u

JKU3HCHHBIX CUTYALUAX;

. CaMOCTOSTEIbHO
COCTaBJIATh Iad
pemeHust mpoodIemMbl ¢
Y4ETOM HMECIOIIUXCS

pecypcoB, COOCTBEHHBIX

BO3MOYKHOCTEH Hu
MPEAIOYTEHHU;
. JaBaTb  OLIEHKY

HOBBIM CUTYyallHsAM;

. pacmupars
pamKu y4eOHOro
npeaMeTa Ha  OCHOBE

JIMYHBIX HpC,I[HO‘ITGHHﬁ;

. JeNaTh
OCO3HAHHBIN BBIOOD,
apryMEHTHPOBAaTh  €ro,
OpaTh OTBETCTBEHHOCTb

3a pelIeHue;

. OLICHUBATH
MPUOOPETEHHBIN OTIBIT;

. CIT0COOCTBOBATH

(hopMUPOBAHHIO u
MPOSIBJIICHUIO IITHPOKOU
SPYIUIMK B  Pa3HbIX
o0acTsax 3HAHHH,

IIOCTOSAHHO  IIOBbLIIIATH




CBOM 00pa3oBaTEIbHBII
U KyJIbTYpPHBIN YPOBEHB.

. JlaBaTh  OIICHKY | * JlaBaTh OILICHKY | PeryssiTuBHbIC. Ha CP, II3,
HOBBIM CUTYallUsIM, | HOBBIM CUTYaIUsIM, JCKIUAX
BHOCUTH KOPPEKTUBBHI B | BHOCUTh KOPPEKTUBHI B CamoxoHTpOIH

JIeATEIbHOCTD, JIeATEIbHOCTD,

OLICHUBATh OLICHUBATh

COOTBETCTBHUE COOTBETCTBHUE

PE3yIBTATOB IIEJISIM; PE3yIBTATOB IIEJISIM;

. BIIAJIETh . BIIAJIETh

HaBBIKaMU HaBBIKaMU

MMO3HABATEIIbHON MMO3HABATEIILHON

pedexcun Kak | peduexkcun Kak

OCO3HaHUs OCO3HaHUs

COBEpIIIaeMBbIX COBEpIIIaeMBbIX

OeUCTBUA U | IeUCTBUI u

MBICITUTENIBHBIX MBICITUTEIIbHBIX

MPOLIECCOB, UX | IIPOLIECCOB, ux

pe3yIabTaTOB U | pe3yJbTaToOB u

OCHOBaHHIA, OCHOBaHHIA,

HACTIOJIB30BaTh NPHUEMBI | HCIIOJIB30BAaTh TMPUEMBI

pedaexkcun 11 OLICHKU | peIeKCHu JUIsi OIICHKH

CUTYaIIWH, BBIOOpA | CHTYyalluH, BBIOOpA

BEPHOTO PEIICHUS; BEPHOTO PEIICHUS;

. YMETb . YMETb

OLICHWBATh PUCKH U | OLIGHWBATh PUCKH U

CBOEBPEMEHHO CBOEBPEMEHHO

MPUHUMATD PEIICHUS 10 | IPUHUMAThH PEIICHUS 110

UX CHIDKCHHUIO; UX CHIDKCHHUIO;

. NPUHUMATD . MPUHUMATD

MOTHBBl W apPryMEHTHI | MOTUBBI U apTyMEHTHI

JIpYTHX TIpH aHalu3e | JpyruX TpH aHaIu3e

pe3yIbTaTOB pe3yIbTaTOB

JIeATEeTbHOCTH; JIeATEeITbHOCTH;

. IIPUHUMATh . IIPUHUMATh PerynarusHele. Ha II3, CP,
ceOs,, TIOHMMash CBOM | ceOs, TIOHMMas CBOM JIEKIIHSIX
HEJIOCTaTK! U | HEIOCTaTKH " Ilpunsrue  cebs =
JIOCTOMHCTBA; JIOCTOMHCTBA; ApyTux

. NPUHUMATH . NPUHUMATH

MOTHBBI W apPTyMEHTHI | MOTHBBl W apTyMEHTHI




JIpyTUX TIpU  aHaJIu3e
pEe3yJIbTaTOB
JIeSITEIbHOCTH;

. IIPU3HABATh CBOE
IIpaBO M MPaBO JIPYIrHX
Ha OIINOKH;

. pa3BuUBaTh
COCOOHOCTh MMOHUMATh
MHD C MO3ULUHU JIPYTOTO

JIpyTUX TIpU  aHaJIu3e
pe3yJIbTaTOB
JIeSITEIbHOCTH;

. IIPU3HABATh CBOE
IIpaBO M MPaBO JIPYIrHX
Ha OIINOKH;

. pa3BuUBaTh
COCOOHOCTh MMOHUMATh
MU C MO3ULUHU IPYTOTO

YeII0BeKa. YeI0BeKa.
Kon DopMyIMPOBKA 3HaHus, yMeHUS
KOMIETeHI[HH
OK 1. BriOupath criocoOsl pemenus | Ymenus:

3a/1a4 npodeccuoHaIbHON
JeATETbHOCTH
MPUMEHHUTETHHO K Pa3IMYHBIM
KOHTEKCTam

pacro3HaBaTh 339y H/WiIH podiieMy B
po¢eCCHOHATBPHOM H/WIIA COITUATEHOM
KOHTEKCTE; aHaJIM3UPOBATh 3a7auy W/WIn
npo0JIeMy | BBIICISTH €€ COCTaBHBIC YaCTH;
OTIPECIISATH ATAIbI PEIICHHUS 33/1a4H; BBISIBIATH U
3¢ PEeKTUBHO UCKaTh HHPOPMALIUIO,
HEOO0XOAUMYIO JUIS PELICHUS 3a7aud U/ UK
poOJIeMBI; COCTABIATH IJIaH ACHCTBUS;
OTIpeNIeNATh HEOOXOIMMBIE PECYPCHI;BIaIETh
aKTyaJbHBIMH METOJaMH PaOOTHI B
npo¢eCCHOHANTBHON U CMEKHBIX cepax;
pean30BBIBATh COCTABIICHHBIH IJ1aH; OIICHUBATh
pe3yJIbTaT M MOCIEACTBUS CBOUX JCHCTBUI
(caMOCTOSITENTLHO MJIM C TOMOIIBIO HACTABHUKA).

3nanus: akTyaabHBINA TPOdECCUOHATBHBINA U
COLIMATIbHBIA KOHTEKCT, B KOTOPOM MPUXOTUTCS
paboTaTh U KUTh; OCHOBHBIC UCTOYHUKHU
MH(OPMALIUY U PECYPCHI IS pEIICHHS 3a/1a4 |
npo6JieM B Ipo(heCCHOHATTLHOM H/HITH
COIMAJILHOM KOHTEKCTE; aJITOPUTMBI
BBINIOJTHEHUS paboT B IPpO(heCcCHOHATILHOM 1
CMEXHBIX 00J1aCTSIX; METO/Ibl pabOTHI B
npohecCHOHANBFHOM U CMEXHBIX cepax;
CTPYKTYpYy IUIaHa AJIsl pelIeHHs 3a1a4; TOPSAI0K




Kon DopMyIHpPOBKA 3HaHusA, yMeHHUS
KOMIEeTeHI[UH
OLIEHKHU PEe3yJIbTaTOB PELICHUS 3a]a4
npodecCHOHATBHOMN 1eATEbHOCTH.
OK 2. Hcnonb3oBare coBpeMeHHbIE | Ymenus:

CpEJICTBA IOMCKA, aHalIU3a U
UHTEpIpETanuy HWH(POpMAIHU
u MH(pOpPMaLlMOHHbIE
TEXHOJIOTHH JUISI BBIIIOJHEHUS
3a/1a4 npodecCuoHaIbHON
JeSITeIbHOCTH

OTpeNeNiATh 3aJaud il MOUCKa HH(pOpMAalUH;
OIIpEAEIIATh HE00X0IuMbIe VCTOYHUKU
uHbOpMalMY; IJIAHUPOBATh MpOIECC IOHCKa,
CTPYKTYPHUPOBATh TOJIy4aeMyl0 HH(POPMALHIO;
BBIJICNIATE HamOoyee 3HAYUMOE B IEpeYHe
nH(popMaLuu; OLICHUBATb MIPAKTHUYECKYIO
3HaYMMOCTb DPE3yJbTaTOB IOUCKA; O(GOPMIIATH
pe3ynbTaTbl  MOMCKa, IPUMEHATh  CpEACTBa
UH(QOPMALIMOHHBIX TEXHOJOTHH [Js pelleHus
npodecCHOHANBHBIX  3a/ady;  MCIOJb30BaTh
COBPEMEHHOE  NPOTrpaMMHOE  OOECIEeUYCHHE;
UCIOJIB30BATh pa3IM4YHbIE IU(PPOBBIE CPEICTBA
JUIsL pelIeHust TpoQecCHOHaIbHbIX 3a1a4.

3uanusa: HOMEHKIIaTypa UH()OPMAIIHOHHBIX
UCTOYHUKOB, IPUMEHSIEMBIX B
poheCCHOHATTEHON IeATEIbHOCTH; IPUEMBI
CTpYKTypupoBaHus uHpopmanuu; popmar
odopMIIeHUS PE3yIbTATOB MIOUCKA HH(OPMAITUH,
COBpPEMEHHBIE CPEJICTBA U YCTPOUCTBA
UH(POPMATU3ALUH; TOPATOK UX IPUMEHEHUS U
IporpaMMHoOe obecrieueHue B
npoeCCUOHATBHOMN IEATEIILHOCTH B TOM YHCIIE C
WCIOJIb30BaHNEM IIU(POBBIX CPEACTB.

3nanus: copepKaHue akTyalbHON HOPMATUBHO-
IIpaBOBOM JOKYMEHTAI[MH1; COBPEMEHHAsI HAy4Has
U npoheccuoHaIbHAS TEPMHHOJIOTHUS;
BO3MOXKHbBIE TPAEKTOPUU TPO(HECCHOHATIBHOTO
pa3BUTHA U CaMO0OOPa30BaHNUsI; OCHOBBI
MpeaNPUHUMATEIbCKOM 1eATeTbHOCTH; OCHOBBI
(MHAHCOBOM T'PaMOTHOCTH; MpaBuiIa pa3paboTKu
OU3HEC-TIIAaHOB; MOPSIIOK BHICTPAUBAHUS
MIPE3eHTAIH; KPEAUTHbIE OAHKOBCKUE
MPOIYKTHI.

OK 4.

Ymenusa:




Kon DopMyIHpPOBKA 3HaHusA, yMeHHUS
KOMIIETeHIIUH

D¢ dexTrBHO OpraHU30BBIBATH pAOOTY KOJUIEKTHBA U

B3aMMOJIEMCTBOBATH U | KOMaH/1bl;B3aMMO/ICHICTBOBATD C KOJJIETAMH,

paboTaTh B KOJUIEKTMBE U | PYKOBOJICTBOM, KJIMEHTAMHU B XOJI€

KOMaH/Ie npodeccroHalbHOM 1A TEeNbHOCTH.
3nanus: TICUXOJIOTUYECKUE OCHOBBI
NeSITeIbHOCTH KOJUIEKTHBA, ICUXO0JIOTHYECKHE
0COOEHHOCTH JIMYHOCTH; OCHOBBI IPOEKTHOM
NeSITebHOCTH.

OK 5. OcylmecTBissTh  YCTHYHO W | Ymenus:

MUCbMEHHYI0 KOMMYHHKAIIHIO
IPaMOTHO M3JIaraTh CBOM MBICITH B OPOPMIISTH

Ha TOCYAapCTBEHHOM  S3BIKE B

Gy JIOKYMEHTBI 110 TPOECCHOHATbHON TEMAaTUKE Ha
Poccuiickoit  ®Penepauyu ¢
.. | TOCY/IapCTBEHHOM $I3bIKE, IPOSBIATH

y4EeTOM ocoOeHHOCTeH
TOJIEPAHTHOCTb B Pa0OUYEM KOJIJICKTHBE

COLIMAJIBHOTO U KYJIBTYPHOTO

KOHTEKCTa 3Hanus: 0cOGEHHOCTH COLMATBHOTO U
KyJIETYPHOTO KOHTEKCTA; MpaBmiia 0(hOpMIICHUS
JIOKYMEHTOB U IIOCTPOEHUS YCTHBIX COOOLIEHUIA.
3nanus: CymHOCTh TPaXkIaHCKO-
MaTPUOTUYECKON MO3UINH, 001EYETIOBEUECKUX
LIEHHOCTEN; 3HAYUMOCTb ITPO(HeCcCHOHATIBHOM
NEeSITEbHOCTH 0 CHENMAIbHOCTH; CTaHIapThI
AHTUKOPPYNLMOHHOTO MOBEJICHUS U
IIOCJIEACTBHSI €T0 HAPYLICHMS.

OK 7. ConeiicTBOBaTh COXPaHEHUIO | Ymenus:

OKpYyXXaromien cpensl,
pecypcocOepeReHuto,

MIPUMEHSTh 3HAHUS 00
U3MEHEHUU KJIMMAaTa,
IPUHLIUIIBI OepeKITMBOTO
MPOU3BOACTBA, A(PPEeKTUBHO

JIEUCTBOBATh B UPE3BbIUAMHBIX
CUTYaIUIX

COOJTFOIATH HOPMBI 3KOJIOTHIECKON
0€30MacCHOCTH; ONPENIeIISATh HalPaBICHUS
pecypcocOepexeHus: B paMKax
npodeccHoHaNbHON AEATETHLHOCTH T10
CIeUATbHOCTH OCYIIECTBIISTh PadOTy C
COOJIIO/ICHHEM IIPUHITUIIOB OE€PEKITMBOTO
IIPOU3BOICTBA.

3nanus: npaBUiia SKOJIOTHYECKOM 0€30MacCHOCTH

IpY BeICHUH NMPO(HECCHOHAIBHON AESITETbHOCTH;

OCHOBHBIC PECYPCHI, 33]ICHICTBOBAHHBIC B
po¢eCCHOHATBHON IEeATETLHOCTH;

b




Kon DopMyIHpPOBKA 3HaHusA, yMeHHUS
KOMIIETeHIIUH

yTH 00eCTIeYeHHs peCcypcocOepeKeHus;
HPUHIHIBI OEPEXKIINBOTO MTPOU3BO/ICTBA.

3unanus: ponb GU3MUECKON KyIbTYpHI B
OOIIEKYIbTYpHOM, TPO(PECCHOHATBHOM U
COIMAJILHOM Pa3BUTHH YEJIOBEKA; OCHOBBI
310pOBOTO 00pa3a KU3HM; YCIOBUS
poheCCHOHATLHON JICATEIIEHOCTH M 30HBI PHCKA
(U3NYECKOTO 37I0POBBS ISl CIICIIHATBHOCTH;
CpeAcTBa NPOPHIAKTUKY TTIEPSHAITPSIKECHHSL.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS cojepaHus ydeObHoro mpenmera «buonorus» Ha
yri1yOJnE€HHOM YpOBHE OPUEHTHPOBAHBI Ha oOecrieueHne NpoQriIbHOr0 00ydeHus: 00yJyaromuxcs
6uosiornu. OHM BKITIOYAIOT: crienu(UIecKre JUIst OMOJIOTUU HAayYHbIE 3HAHUS, YMEHHUS U CTIOCOOBI
JNEHCTBUI MO OCBOEHHIO, MHTEPIIPETALIMU U MPeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH 1O
MOJTyYEHHUIO HOBBIX 3HAHMM M MX MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX, a TaKKe€ B PEabHBIX
KU3HEHHBIX cuTyanusax. [IpeameTHbie pe3yiabTaThl NPeACTaBIEHbI MO 0JIaM U3YUYEHHUS.

[IpenmeTHbie pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» B I cemecmpe
JIOJIKHBI OTPaKaTh:

J c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMHU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B IO3HAHUU 3aKOHOB MPUPOABI U
pelieHny IpoodieM palioOHAIBHOTO MPUPOIOTIONB30BaHMS, O BKIIAJ€ POCCUNCKUX U 3apyOeKHBIX
YYEHBIX B Pa3BUTUE OUOIIOTHU;

o BJIQJICHHE  CHCTeMON  OWOJIOTMYECKHMX  3HaHHM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaloNIue OUOJOTHYECKUEe TEPMHUHBI W TOHATHS (KU3Hb, KJIETKA, OPraHU3M,
MeTabonu3M, TOMEOCTa3, CaMOpEryJsilus, CaMOBOCHPOM3BEICHUE, HACJIEICTBEHHOCTb,
W3MEHYHMBOCTh, POCT U Pa3BHUTHE), Onosiorudeckue teopun (kierounas teopus T. [lIBanna, M.
neiinena, P. BupxoBa, xpomocomHasi Teopusi HacienctseHHoctu T. Moprana), yuenus (H. U.
BaBmiioBa — 0 meHTpax MHOTrooOpazus U MPOUCXOKIACHHS KyJIbTYpHBIX PACTEHUI), 3aKOHBI
(emmHOOOpPA3Hsi TOTOMKOB TEPBOTO TOKOJICHHS, PACIIEIUICHUS, YACTOTHI TaMeT, HE3aBUCUMOTO
HacienoBanus ['. Menzensi, TOMOJIOTMYECKUX PAIOB B HacieACTBEHHOW u3meHuumBoctu H. .
BasuioBa), mpuHIUIIBI (KOMIUIEMEHTApPHOCTH );

o BJIaJICHHE OCHOBHBIMH METOJAaMH HAay4YHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKHX HCCIECIOBAHMIX MKHUBBIX OOBEKTOB (OMUCaHHE, H3MEpEeHUe, HaOII0JACHUE,
JKCIIEPUMEHT);

J YMEHHUE BBIACNATh CYUIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK HPOKAPUOT M
9YKapHOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcle OakTepuii, TprOoB,
pacTeHMi, )KUBOTHBIX M YEJIOBEKa, CTPOECHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX,
YeJI0BEeKa, MPOIIECCOB KU3HEIEATEIBHOCTH, IPOTEKAOIUX B OPraHu3Max pacTeHU, )KUBOTHBIX U
YesoBeKa, OMOJIOTHUECKUX MPOLIECCOB: 0OOMEHa BelecTB (MeTaboJIn3M), IpeBpalleHHUs SHEPTUH,
Opo>keHHsI, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB MUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeTOreHes3a, ’MOpuoreHe3a, NoCTIMOPHOHATIBLHOTO PA3BUTHS, PA3MHOKEHUS,



UH/IMBUAYAIBHOTO DPa3BUTUSL OpraHu3Ma (OHTOTE€HEe3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
UCKYCCTBEHHOTO 0TOODA;

J YMEHHME YCTAaHABIMBAaThb B3aMMOCBSA3M MEXJy OpPraHOMAAMM KIETKM MU HUX
(YHKIMSAMH, CTPOCHUEM KIIETOK Pa3HBIX TKaHEH 1 UX (YHKIUAMU, MEKIY OpPraHaMH ¥ CHCTEMaMHU
OpPTraHOB y pacTEHUIl, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIMSIMH, MEKIY CUCTEMaMH OPraHOB U MX
GyHKIUSAMHU, MEXIy dTamamMu OOMEHa BEIECTB, dTalaMU KJIETOYHOTO IUKJIa M KU3HEHHBIX
LIUKIOB OPraHU3MOB, JTalaMd SMOPUOHAIBHOTO pa3BUTHs, TEHOTUIIOM U (EHOTHIIOM,
(deHoTHIIOM U (PaKTOpaMu cpebl OOUTAHHMS;

J YMEHHME BBIABIATH OTJIMYUTENBHBIE INPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE
pacTeHMi, )KUBOTHBIX U YEJIOBEKA;

J YMEHHE  HCIOJBb30BaTh  COOTBETCTBYIOLIME  APTYMEHTHI, OHOJIOTHYECKYIO
TEPMHHOJIOTHI0O W  CHMBOJMKY JUIS JIOKa3aTeIbCTBAa POJCTBA OPraHU3MOB  pa3HbIX
CUCTEeMAaTHYECKUX TPYIIIL;

J yMEHHE peliarb OWOJIOrMYecKHe 3a/layd, BBIABIATH NPUYMHHO-CIIEACTBEHHbIE
CBSI3M MEXJY HCCIIEeIyeMbIMU OHMOJIOTUYECKUMU TMPOILIECCaMU U SIBJICHHUSIMH, JeNaTh BBHIBOJABI U
IIPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

o YMEHHE BBITIOJHATH J1a00paTOPHBIE U MPAKTUUECKHE pabOThI, COOII0IATh MpaBUia
npu paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

o YMEHME BBIIIBUTaTh T'MIIOTE3bI, POBEPSITh UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU,
(hopMyIHpys LIeNb UCCIIEAOBAHMS, aHATU3UPOBATH MOJTyYEHHBIE PE3yIbTaThl U eTaTh BEIBOBI;

J YMEHHE YYacTBOBaTb B Yy4eOHO-MCCIIEOBATENbCKOM paboTe 1Mo OHOJIOTrHH,
9KOJIOTUM M MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, M ITyOJUYHO
IPEJICTaBIISTh OJYYEHHbIE PE3yJIbTaThl HA YUEHUYECKUX KOH(DEPEHIHSIX;

J YMEHHE OLIEHMBATh dTHUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEOBAaHUI B 00IacTu
OMOJOTMM U MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOOTBOPEHUE, HAlpaBiICHHOE
U3MEHEHHE TeHOMa U CO3JJaHKie TPAHCTEHHBIX OPTaHU3MOB);

. YyMEHHE OCYIIECTBIATH OCO3HAHHBIM BBIOOp Oyaymel mnpodeccuoHaaIbHOM
NESTEIbHOCTH B 00JIACTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIbCKOTO
XO03HCTBA, MUIIEBOI MPOMBIIUIEHHOCTH, YIIIyOJIsATh MO3HABATEIbHBIN MHTEPEC, HAIIPABICHHBIH
Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOWIEH mpodeccurt W MPOAOIDKEHHE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCUOHATBPHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» Bo 2 cemecmpe
JIOJKHBI OTPaKaTh:

o c(OpPMHPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJIOIMU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpA, B IO3HAHUU
3aKOHOB TNPHUPOABI U PEIICHUH SKOJIOTMYECKHX IMPOOJIEM YeJIOBEYECTBa, a TaKXKE B PEIICHUU
BOIPOCOB PALMOHAIBHOTO MPUPOIONOIB30BaHNUs, U B (HOPMUPOBAHUH [IEHHOCTHOTO OTHOILIEHUS
K MpHUpoJe, OOILIECTBY, YENOBEKY, O BKIAJE POCCHMCKUX U 3apyOexHBIX YUEHBIX-OHMOIOTOB B
pa3BUTHE OMOJIOTUH;

. YMEHUE BIAJETh CHUCTEMOH OHMOJOrMYeCKMX 3HAHMUH, KOTOpas BKIOYAET
OTpeNIeJIeHUs M TIOHUMaHHWE CYIIHOCTH OCHOBOMOJAraloluX OHOJIOTMYECKHX TEPMHHOB U
HNOHATUH (BUA, 3KOcHcTeMa, Ouocdepa), Onosornyeckue Teopuu (3BOJIOLMOHHAs Teopus Y.
HapBuHa, cuHTeTHYecKas Teopusi sBomtonmu), ydeHus (A. H. CepepmoBa — o myTsax
HampaBieHusix spomonuu, B.M. Bepnanckoro — o Ouocdepe), 3aKkoHbl (T€HETHUYECKOIO
paBuoBecus Jx. Xapau u B. BaitaOepra, 3apoasimeBoro cxonacrtsa K. M. Bbapa), mpaBuia



(MuaumymMa 0. JInbuxa, sK0I0rn4eckoi MupaMuIbl SHEPTUH ), TUIOTE3bI (runoTes3a «Mupa PHK»
V. I'unbepra);

J YMEHHUE BJIAZIETh OCHOBHBIMH METOJaMH HAayYHOTO MO3HAHUS, UCIOJIb3yEeMbIMU B
OMOJIOTUYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCaHUE, H3MEpEHHE,
HaOJIr0/IeHUE, IKCTIEPUMEHT), CIIOCOOaMH BBISIBIICHHS M OIICHKH aHTPOMOTCHHBIX M3MCHEHUH B
HPUPOJIE;

o YMEHHE BBIICISITh CYIIECTBEHHBIC TPU3HAKH: BUJIOB, OMOTEOIIEHO30B, SKOCHCTEM U
O6uocdeppl, CTAOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOIo OTOOpa,
JJIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000PA30BaHMS, BIUSHUS ABIKYIMX CHJI DBOJIOIUU
Ha TeHO(OH]| MOIYJISAUHN, TPUCTIOCOOICHHOCTH OPTraHU3MOB K cpelie OOMTaHUs, YepelOBaHuUs
HarpaBJICHUH YBOJIIOLINHU, KPYTOBOPOTA BEUIECTB U MIOTOKA YHEPTUU B SKOCHCTEMAX;

o YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIYy TIPOLECCAMH  DBOJIOIHH,
JNBWKYIIUMH ~ CHJIAMH  aQHTPOIIOTEHe3a, KOMIIOHEHTaMH  pas3iIHYHBIX  JKOCHCTEM |
OpUCHOCOOICHUAMHU K HUM OPTaHU3MOB;

o YMEHUE BBISIBIIATH OTIMYNTEILHBIC TPU3HAKH )KUBBIX CUCTEM, IPUCTIOCOOJICHHOCTh
BUJIOB K cpejie 00uTaHus, aOMOTHYECKUX U OMOTHUECKUX KOMIIOHEHTOB 9KOCHCTEM, B3aUMOCBS3eH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOI'€HHBIX H3MEHEHHUH B YKOCHCTEMAaX CBOEH MECTHOCTH;

o YMEHHE  HCHOJb30BaThb  COOTBETCTBYIOLIME  aApryMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY IS JIOKa3aTelNbCTBA POACTBA  OPraHU3MOB  Pa3HBIX
CHCTEMaTHYECKUX TPYII, B3AUMOCBSI3U OPTaHU3MOB H CPEIbl OOMTaHUSI, €IMHCTBA YSIIOBEUECKUX
pac, HEOOXOJMMOCTH COXpaHCHHS MHOTrooOpa3usi BHIOB M OSKOCHCTEM KaK YCIOBHS
COCYILIECTBOBAHUS MPUPOJIBI U YETOBEUECTBA;

J yMEHHE peliath OWOJOrMYecKHe 3a/ladd, BBIABIATH MPUYMHHO-CIIEACTBEHHbIE
CBSI3U MEXJy HCCIEAyeMbIMH OMOJIOTHYECKUMH IMPOLECCAMU U SBICHHUSIMHM, J€JIaTh BBIBOJBI U
IPOTHO3BI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

J YMEHHUE BBITIOTHATH Ja00paTOPHBIE U MTPAKTUYECKHE padoThl, COOIMIONATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JaOOpaTOPHBIM 000PYI0BAHUEM;

o YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMH,
(hopMyIHpys IENTb UCCIIEAOBAHMS, aHATU3UPOBATH MTOJTyYEHHBIE PE3yIbTATHI U ITaTh BEIBOIBI;

. yMEHHE YyYacTBOBaTh B YyueOHO-MCCIIEIOBATEIbCKOM paboTe 1Mo OHOJIOTHH,
9KOJIOTUM ¥ MEIUIIMHE, MPOBOJMMON Ha 0a3e NIKOJBHBIX HAyYHBIX OOIIECTB, W ITyOJIUYHO
NPE/ICTABIIATh MOJYYCHHBIC PE3YJIbTaThl HA YYCHUYCCKUX KOH(DEPCHIUSX;

J YMEHHUE OIICHUBATh TUMOTE3bl M TEOPHH O TMPOUCXOXKICHUH KU3HH, YSIOBEKA U
YeJ0BEYECKUX pac, O MPHUYMHAX, MOCIEACTBHIX M CIOCO0axX MpeJoTBpAleHHs TII100aIbHbBIX
U3MEeHeHul B buocdepe;

J YMEHHE OCYILIECTBIATh OCO3HAHHBIM BbIOOp Oynyuie mpodeccuoHalIbHON
NeSITeIbHOCTH B O0JIacTH  OWMOJOTHH, SKOJIOTUH, TNPUPOJIONOIB30BAHUS, MEIUIMHBI,
OMOTEXHOJIOTHH, ICUXOJIOTHH, BETEPHHAPHH, CEITBCKOTO X03HCTBA, ITUIICBON TPOMBIIIIICHHOCTH,
yIIIyOJIsiTh MIO3HABATEILHBINA HHTEPEC, HAIIPABICHHBII Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH
npodeccun U NPOJODKEHHE OHOJIOrMYecKoro o0pa3oBaHMsS B OpPraHU3ALUAX CPEIHEro
npo¢eCCHOHATBHOTO U BBICIIETO 00pa30BaHusl.






2. COAEPKAHMUE YYEBHOTI'O IIPEJIMETA
O0bem yuyeOHOro nmpeaMeTa U BUJAbI yueOHOH padoThl

Bun yue6HO#M paboThI O6wem,u
O0Bem 06pa3oBaTeIbHOI POrpaMMbl 172
CamocrosrenbHas pabora 32
CyMmMmapHas y4ueOHast Harpy3ka BO B3aUMOJCHCTBUY C TIPEToIaBaTesieM 134

B TOM YHCIJIC:

JIEKUWH, YPOKHU 66

MPAKTUYECKUE 3aHSITUS 50

nabopaTopHbIC 3aHATHS

dopMar NpoOMEKYyTOYHON aTTeCTaluu OK3aMeH —
3AIINTA
ITPOEKTA

CamocrosiTenpHas pabora 32

oOyuyaroluxcst HaJl MHMBUyaJIbHBIM ITPOEKTOM (2 cemecTp)

B TOM YHCIJIC:

Bri6op Tembl HcclienoBaTENBCKOTO MPOEKTa M pa3paboTka MpoOiIeMHBIX | 4
BOTIPOCOB

[InanupoBanue 4
[Ipouecc mpoekTupoBaHUs 20
O06o00marommii Aram 4
1 cemecTp
68 yacoB

CopepxaHue MNpOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoi arrecranuu (I'1A).

Tema 1. buosorusi kKak HayKka

CoBpemeHnHas OMoJ0rus — KOMILUIEKCHas Hayka. KpaTkas ucropus pa3BUTHA OMOJIOTHH.
buomornueckue HaYKH W H3YyYaCMbIC HMHU HpO6JI€MI>I. d)sz[aMeHTaanHe, MPUKJIAAHBIC H
ITOMCKOBBIC HAYUYHBIC UCCIICIOBAHUS B OHOJIOTHH.

3Hauenue Ouonorud B (OPMUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBsizanHble ¢ Onooruei. 3HaueHne OMOIOTUHU B IPAKTUYECKOM NeSTETbHOCTH
YeNoBeKa: MEAUIINHE, CEITbCKOM XO03S5HICTBE, MPOMBIIIIEHHOCTH, OXPaHe MPUPOIBI.



JdemMoncTpanuu

[optpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V. I'apseii, I'.
Mennens, B. U. Bepuanckuii, U. I1. [1anos, Y. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! u cxembl: «CBsI3b OMOJIOTHH C IPYTUMU HaykaMm», «CucteMa OMOIOTHYECKUX
HaYK».

Tema 2. ’KuBble cucTEeMBbI M UX U3yYeHHUE

JKuBble cucTeMbl Kak MpeaMeT n3ydeHust Ononoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHMYECKOIO0 COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTh U YHOPSJAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTh, = CaMOOpraHu3alus, CaMOBOCIPOU3BEICHHUE, Pa3IpPaKUMOCTh,
M3MEHYMBOCTh, POCT U PAa3BUTHE.

YpoBHM OpraHu3aldd HKUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHbIA, TKAaHEBbIN,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUJOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, Tpoucxoasimue B KUBbIX cUcTeMax. OCHOBHBIC MPU3HAKH JKHUBOTO.
Kusnp kak popma cymectBoBaHusi Matepuu. Hayku, n3ydaroniye »KMBbIE CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3alUu.

N3ydenne xuBBIX cucTeM. MeToabl Ouonornueckoil Hayku. HabmioneHue, nusmepeHue,
SKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM UM HE3aBUCHUMOM
nepemeHHoil. [lmanmpoBanne »skcnepumenrta. [locraHoBka M mpoBepka rumore3. Hynesas
runore3a. [TonsTue BEIOOPKU U €€ AoCTOBEepHOCTh. Pa3opoc B Guoiornueckux naHHbIX. OleHka
JIOCTOBEPHOCTHU MOJYYEHHBIX pe3yibTaToB. [IpUUMHBI MCKaKEHMS PE3yJIbTAaTOB SKCIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

IIpakTuyeckass padora «lcronbp3oBaHue Pa3TUYHBIX METOJIOB MPH H3YUYCHHUH >KUBBIX
CUCTEM.

Tema 3. Buosorusi KieTkun

Krnetka — cTpykTypHO-QYHKIIMOHAIBHAS €IWHUIA KUBOTO. VICTOpHUS OTKPBITUS KJICTKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToapl MONEKYJISIPHOM W KJIETOYHON OHOJIOTMU: MHKPOCKOMUs, XpomaTtorpadus,
anekTpodope3, METOJ  MEUYeHBIX aTroMoB, AuddepeHnuanbHoe  IeHTpU]yrupoBaHue,
KYJIbTUBHPOBAHUE KIICTOK. M3yuenue puxcuposannvlx Kiemox. DIEKTPOHHAS MUKPOCKOIIHSI.

JdeMoHcTpanun

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuipl u cxeMbl: «CBETOBOM MHUKPOCKOID, «IJIEKTPOHHBIM MUKpOcKom», «Mcropus
Pa3BUTHUSL METOJOB MUKPOCKOITHI.

Tema 4. XumMnyeckasi OpraHu3anus KJIeTKH

XUMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTpaMUKpOdJieMeHThl. Boja u e€ poib
KaK pacTBOPUTENS, pEareHra, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPETYJISALNH.
MuHepanbHbIC BEIIECTBA KIETKH, UX OUOJIOTHYECKask poiib. POJTh KATHOHOB M aHUOHOB B KIIETKE.

Oprannueckue BemecTna KIeTKu. bruomornueckue noamuMepsl. benku. AMHUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiyekynbl. [lepBuuHas cTpykrypa Oelika, NmENTHIHAS
CBs3b. BTOpWuHas, TpeTuyHas, 4YeTBepTHUHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonorunueckue GpyHKInuu 6€mKoB. [lpuonsi.

VYrneBoabl. MoHOcaxapubl, AUcaxapuibl, OJUrocaxapuabl U mnojucaxapuabl. OOmuii
IUIaH CTpOeHus: U (U3MKO-XMMHYECKHE CBOICTBa yriieBofoB. buonoruueckue QyHkuun
YIJIEBOJIOB.



Jlumuael.  T'mapodunbHO-ruapodobHbie  cBoiictBa.  Knaccudukanmss — aunuaos.
Tpurnuuepunsl, GochomunuIbl, BOCKH, cTepou Ibl. bruonornyeckue ¢pynkuuu aunuaos. OOmme
CBOICTBa OHMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIyTIPOHUIIAEMOCT.

Hyxneunosbie kucnotel. JJTHK n PHK. Ctpoenne HykiienHOBBIX KHCI0T. HykieoTuasl.
[Mpunnun kommuiementapaoctu. [Ipasuino Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u 6uonorunueckue pynkunu JJHK. Buasr PHK. ®ynkuun PHK B knetke.

Crpoenne Mosekyibl AT®. Makposprudeckue cBsizu B moJiekysie AT®. buonornueckue
¢ynkuun  AT®. BoccTaHOBIGHHBIE TEPEHOCUMKH, HX (QYHKIMH B KJeTke. /[pyeue
HYKIeo3uompugocgamul (HTD). CexBenupoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorus: OMOXMMHUYECKHEe U OMO(pU3NYECKHE UCCIEI0BaHMUs COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYphl Ouomounekyn. Mooeruposanue cmpykmypol u Qyukyui
buomonexyn u ux komniexkcos. KomnvromepHulii Ou3aiin u Op2aHuieckuti Cunmes OUOMONEKYL U UX
HenpuUpoOHbLIX AHATI0208.

JdemoHcTpauuu

[Hoptpertsr: JI. [lonunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, ®@. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B HEXKHBOM MPHUPOIE»,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoandeckas TabnMua XUMHYECKUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYJbl OenKay,
«CTpykTypbl OenKoBOWH MoOJeKynb», «CTpoeHHE MOJIEKYJT YIieBoAoB», «CTpoeHue MOJEKyl
aunuaoB», «HykienHoBbie KUCIOTB», «CTpoeHrue MOoJeKyJibl ATD.

JlaGopaTopHas pa6ora «O6Hapyx eHue OelIKOB ¢ MOMOLIbIO KaUeCTBEHHBIX PEaKLUil».

JlabopaTopnas padorta «/ccinenoBanue HyKIEMHOBBIX KUCIIOT, BBIACIEHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u yHKUMM KJIETKH

Tumnel KIeTOK: 3yKapuOTHUecKass M IpokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAIbHbIE
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHdeckoil kieTku. Kierounas crTeHka OakTtepuii W apxeil.
Oco0OeHHOCTH CTpPOEHUs TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
pOJIb IPOKAPHUOT B OMOLIEHO3aX.

Crpoenue U pyHKIIMOHUPOBaHHUE dyKapUOTHYECKOM KieTkH. [Inazmarnyeckass memOpana
(mna3manemma). CrTpykTypa ma3MaTH4eckod MemOpaHbl. TpaHCHOpPT BeEIECTB 4epe3
1a3MaTHYecKyt0o MeMOpaHy: maccuBHbIM (nuddysusa, obnery€énHas Auddys3us), aKTHUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts MemOpanbl. Paborta
HATPHI-KaJIMEeBOro Hacoca. DHAOUTO3: MUHOLUTO3, (parouuro3. Dx3ouuto3. Kieroynas cteHka.
CrpykTypa v QyHKINU KIETOYHON CTCHKH pacTEHUH, rprOOB.

Huromnaszma. Iluto3omb. Ilutockener. JlBmxenue murorasmbl. OpraHOWABI KICTKH.
OnHomeMOpaHHbIE OpraHOUAbI KIeTKH: 3HJomIazmarndeckas cetb (OIIC), annapat [Nonbmxu,
JU30COMBI, UX CTpoeHHE U (PyHKUUH. B3auMOCBSI3b OJHOMEMOpaHHBIX OPraHOUIOB KIIETKH.
CrpoeHne TrpaHyJSpHOTO peTHKyiIymMa. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [Inankuil  (arpaHyssipHBbIT)
sHOMIa3MaTHYecKkuil petukyinym. CekperopHas (yHkuus annapata ['onbmxu. Moougukayus



benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onv0dxcu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTok. Kiterounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MHUTOXOHIPHUHM, IIACTUIBL. [Ipoucxodcoenue
mumoxonoputl u naacmuod. Cumodbuocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
(GYHKIMH MUTOXOHApPHM W T1wiacTul. llepBUuYHBIE, BTOPHYHBIE U CIOXHBIE TUIACTHU[IBI
(DOTOCHHTE3UPYIOMIUX DYKAPHOT. XJIOPOIJIACTHI, XPOMOIUIACTHI, JIEWKOIUIACTHI ~ BBICIIUX
pacTeHui.

HememOpanHnble opranon sl kinetku CTpoeHre U (pyHKIUN HeMEMOpaHHBIX OpraHOUIOB
kiaeTku. PubGocombl.  IIpomeosxcymounvie  ¢punamenmoi. MUKpODHUIAMEHTBL. AKmuHo8bie
Mukpoghunamenmoi. MBIILICUHbIE KICTKU. AKMUHOBblEe KOMHOHEHMbL HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Knetounsiii nentp. CTpoeHHE U JBUKEHUE JKIYTUKOB M PECHHYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. MomopHuvle benxu.

Snpo. O6onouka sapa, XpOMaTUH, KapUOIIa3Ma, SAPBIIIKH, UX CTPOCHUE U (DYHKIUH.
SAnepuslii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE PacHOIOKEHUE XPOMOCOM B HMHTEp(a3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHHa — TMCTOHBL. JJunamuxa s0epHoll
06010uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapUOT
(pacTHUTeNBHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpauuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE SyKapHOTHYECKOH KieTKn», «CTpoeHue >KUBOTHOM
KJIeTKNn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHHe MUTOXOHIIpUN», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PacTUTENIbHBIX, >KUBOTHBIX
KJICTOK, MUKpOTIpenapaTsl OaKTeprUaibHbIX KIETOK.

Tema 6. O0MeH BelecTB M NpeBpalLlieHHe JHEPTHH B KJIeTKe

AccUMMIAIMS U AUCCUMIIALMS — JIB€ CTOPOHBI MeTabonu3Ma. Tumnsl oOMEHa BEIIECTB:
aBTOTPOGHBIN U reTepoTpoHBIN. YyacTue KHcaopoa B OOMEHHBIX MpoLeccax. DHEPreTHIecKoe
obecnieuenue kieTku: npespamienne AT® B 00MeHHBIX mporeccax. @epMeHTaTUBHBINA XapakTep
peakiuii KIIeToYHoro Merabonuzma. GepMEHThI, X CTPOEHUE, CBOMCTBA U MEXAHU3M JICHCTBHS.
Kodepmentsl. OTnnunst GepMEHTOB OT HEOPraHMYECKHX KaTaJu3aTOpOB. benku-akTuBaTOphl U
OeNIKU-UHIMOUTOPBI. 3aBHCUMOCTb CKOPOCTH (DEPMEHTAaTHBHBIX PpEaKUUH OT pa3In4YHbIX
(akTOpOB.

[lepBuuHbI CHHTE3 OpraHMYECKHUX BEUIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuzennbvlll  omocunmes 'y oaxmepuii. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponb xyopomaactoB B mporecce GorocunTe3a. CBeToBas M TEMHOBas
¢bazpl. @omoovixanue, Cs, Cy u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (DOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTH (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  PazHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPUIIUPYIOITHE
OaxTepuH, xeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHas’poOHbIe opranu3mbl. Bunel 6poskenus. [IpoaykTel OpoXkeHHs U MX HCIIOJIb30BaHUE
Ye0BEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaKk OOBEKTbl OMOTEXHOJIOTUHM M BO30YIUTEIH
Oone3Hen.

AdpoOHBIE OpPraHW3Mbl. JTambl dHEpPreTudeckoro oomeHa. [1oAroTOBUTEIBHBIN ATaIl.
I'mukonu3 — 6eCKUCIOPOAHOE pacIIEINIEHUE TTIFOKO3bI.



buonornueckoe OKuciIEHHE, WK KIETOYHOE JAbIXaHUE. POIb MUTOXOHAPHUI B IpoOLECCax
Ouonornvyeckoro okucieHus. lluknmdeckue peakunu. OKHcIUTENbHOE (GochHOpHIMpPOBAHHE.
Onepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma npomonmnoi ATD-
cunmaswl. llpenmymiectBa a’poOHOro mMyTH OOMEHa BEIIECTB TEpel aHadPOOHBIM.
O} PexkTUBHOCTH IHEPTETUIECKOT0 0OMEHa.

JdemMoHcTpanuu

[optpetsr: [Ix. [Tpuctan, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumel U cxeMbl: «D@oTOCHHTE3», «DHEpreTuueckuid oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHnTay, «XeMOCHHTE3Y.

Tema 7. HaciiencTtBeHHasi MH(popMalnus U peaju3anus eé B KJIeTKe

Peakuun matpuunoro cunres3a. [IprHINI KOMIZIMMEHTAPHOCTH B PEAKLUSAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOW wuHQopManuu. [eHeTHueckwii KOJH, ero CBOWCTBA.
Tpanckpunuus — marpuynblii cuatre3 PHK. [IpuHOMNbBl TpaHCKpUNIUMK: KOMIUIMMEHTApHOCTb,
aHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsnus u e€ stansl. Yuactue TpancnopTHeix PHK B GmocunTtese Oenka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GnocuHTe3e OemKa.

Coepemennvie npeocmasnenusi 0 cmpoenuu ceHog. OpraHuzalus reHomMa y mpoKapuoT u
JyKapuoT. Perymnsnus akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano).
MonexynapHvlie mexanusmvl SKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsiyuu
pabomul eenos. Perynsaius 0OMeHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupycsr — HekiieTouHbIe (HOPMBI )KU3HU M O0JIUTaTHBIC Tapa3uThl. CTpOSHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneuwnviti yuxin JIHK-cooepocawjux
supycos, PHK-cooepaicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycueie 3a0oneBanusi uenoBeka, KUBOTHbIX, pactenunit. CIIAJ, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

buoungopmamurxa: unmezpayus u ananuz 6orvuux maccusos («bigdata») cmpykmypHoix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozcuu u meouyune. Ilpoepammupyemvie pynkyuu
benxos. Cnocobvl docmasKu 1ekapcma.

IpakTnyeckas padora «Co3iaHue MOAEIH BUPYCa».

Tema 8. ’Ku3HeHHBIN HMKJ KJIETKHU

Krnerounsnii muki, ero mepuonbl u perymnsius. MHTepdasza u MuTo3. OcoOEHHOCTH
MPOIECCOB, MpoTeKaronux B uHTepdase. [loaroroBka kieTku K JeneHuto. [IpecuaTeTnueckuii
(MOCTMUTOTUYECKUI), CUHTETUYECKHI M MOCTCUHTETHMYECKUH (IPEMUTOTHUECKUI) MEepHOIbI
uHTEpGa3bl.

Matpuunsiii  cunres JHK —  perumkanms. Ilpunnuner  permukanmm — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPaUIEIbHOCTh. MexaHu3M
permukanuu JJHK. Xpomocomel. Ctpoerune xpomocom. Temomepsl u TenoMepasa. XpoOMOCOMHBII
HA0Op KIJIETKU — KapUOTHUIl. J[MTUIOMAHBIA M TarIoONAHbBI HaOopsl XpoMocoM. ['oMonoruyHbie
XpomocoMsl. [Tos10BbIE XpOMOCOMBL.

Henenue xnetku — mMuTo3. CTaaiuu MUTO3a U MPOUCXOJSIIME B HUX IMpOLECCHl. THUIIBI
muto3a. Kapuokunes u nurokunes. buonornueckoe 3HaueHre MUTO3a.

Perynsiumust mutoTHUeckoro Imukia kieTkd. [Iporpammupyemasi kieTouHass rudennp —
arnomnTo3.



Knerounoe s1po, XpoMocoMsl, (yHKIIMOHATIbHASI TEHOMUKA. Mexanuzmbvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemka» — 6uoungopmamuieckue
MoOoenu hYHKYUOHUPOBAHUSL KIIEMKHU.

JdemoHcTpauuu

Tabnuipl u cxembl: «KU3HEHHBI UK KIETKW», «Muto3», «CTpoeHHEe XpOMOCOM»,
«Penmukanust JTHK».

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3MoB. OJHOKJIETOYHBIC, KOJIOHHAJILHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KUIHENEATEIILHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue npotuctsl. KosoHuaabHbie
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOI'O Opranu3Ma. TKaHu, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak enuHoe Lesnoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTellbHAsA, MOKPOBHAs,
POBOSIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOEHMs, PYHKIMA M pacHOSIOKEHUs
TKaHEH B OpraHax pacTEHUMN.

TkaHu JKMBOTHBIX M  4e€JIOBEKAa. THUIBI JKUBOTHBIX TKAHEH: DIUTEIUAJIbHAS,
COEJIMHUTEINIbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHUs, (PYHKIMH U pacroIOKeHUs
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKa.

Oprasbl. BeretaTuBHbIE M reéHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YeJ0BeKa. OYHKIIMU OPraHOB U CUCTEM OPIraHOB.

Omopa Tena opranm3moB. Kapkac pactenuit. CkeneTsl OAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy kHbIil 1 BHYTpeHHHI ckeneT. CTpOEHUE U TUIIbI COEAUHEHUS
KOCTEM.

JIBu>keHHe OpraHu3MoB. [IBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
KI'YTHUKOBOE€, PECHUYHOE. [I[BM)KEHHE MHOIOKJIETOYHBIX pPACTEHUM: TPONM3MBI M HACTHH.
JIBukeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHbie
MBIIIIBI U UX paboTa.

IInranue opranusmos. llornomenne Boabl, YIVIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEIIECTB
pacreHussmu. [IuTaHue >KMBOTHBIX. BHYTpHIIOIOCTHOE M BHYTPHUKJIETOYHOE IIUIIECBAapPEHUE.
[InTaHre NO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIO TpakTa. lIumeBapurenbHbIe
xenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pacrenuil. Jlpixanue xuBoTHbIX. J{uddysus razos yepes
noBepxXHOCTh KieTku. KokHoe apixanue. JlprxarenbHasi mOBepxHOCTh. KabepHoe U n€rouHoe
npixaHue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX U 4YEJOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOEHHUs JETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTeMa uYejaoBeKa. MexaHu3m
BEHTWISIIIMY JIETKUX Y MITUI M MIEKOMUTAOMNX. Perynsauus npixanus. [[pixaTenbHble 00bEMBI.

TpaHcnopT BellecTB y OpraHu3MoOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHH. TpaHcropt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema U e€ opransl. KpoBeHOCHas cuctemMa Mo3BOHOYHBIX
KUBOTHBIX M uenoBeka. Ceppue, KpOBEHOCHBIE COCYyIbl U KpoBb. Kpyru kpoBooOparieHwus.
OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
PaGora cepaua u e€ perysims.

Beinenenne y opranuzmoB. Belnenenue y pacteHumil. BeineneHune 'y  KUBOTHBIX.
CoxpaturenbsHbie Bakyosau. Oprasl BoiaeneHus. @uibTpalus, CeKpelns 1 00paTHOe BCaChIBaHNE
KaKk MEXaHHU3Mbl pabOThl OpPraHoB BblJeNeHUs. CBSA3b IOJOCTH Tella C KPOBEHOCHOW U



BBIIEJIUTENILHON cucTeMamMu. BbljeneHne y NO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukm.
Crpoenne u GpyHKkuuoHupoBanue HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.

3amuTa y OpraHuM3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUACTHI TPOCTEHIINX. 3allliTa Y MHOTOKJIETOUHBIX pacTeHui. KyTukyna. CpencTBa macCUBHON U
XUMHUYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [IOKpOBBI M X ITPOM3BOHBIE. 3aIIUTa OPraHu3Ma
or Oonesneil. MmmyHHas cuctema denoBeka. KileTouHbII W TyMOpalIbHbII HMMMYHHTET.
BpoxnéHuerii u  mpuOOpeTEHHBIN  cnenupUYECKUid HWMMYHHUTET. Teopus  KIOHAJIbHO-
cenexktuBHOoro uMmynureta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpO)kIEHHOTO MMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUH.

Paznpaxxumocts u peryisnus y oOpraHu3sMoB. Paznpa’kuMoCTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiuus y pacTeHuil. PocToBble BellecTBa M HX
3HAUEHHUE.

HepBHast cuctema u peduieKTopHas peryisiius y >KMBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHHUSI HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxessl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pedrnexc u pednexropnas nyra. besycrnoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'yMopanbHas perynsuus M 3HJIOKPHHHAs CHCTEMa JKMBOTHBIX U 4YesloBeka. Kesessl
SHAOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JIeHCTBHE TOpPMOHOB. B3aMMOCBSI3b HEPBHOW H
SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cuctemMa.

JdemoHcTpauuu

IToptper: U. I1. I1aBnoB.

Tabmuupbl U cxembl: «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CuCTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbix», «TkaHu pacTeHui»,
«Kopuesbie cuctembl», «Crtpoenue credas», «CTpoeHHe IHCTOBOM IIACTMHKMY», «TkaHu
KUBOTHBIX», «Ckener dyenoBeka», «llumeBapurenpHas cucrema», «KpoBeHocHas cucrema,
«/lpixatenpHast cucrtema», «HepBnas cucrema», «Koxa», «Mpimeynas cucremay,
«BplaenurenpHas cucremMa», «DHIOKPUHHAs cucTemay, «CTpoeHue MbIIbDy, « MMyHUTETY,
«Kumeunononoctusie», «Cxema nuTaHusl pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
XKUBOTHBIX», «CTpoeHue rujips», «CTpoeHHEe IlaHapun», «BHyTpeHHee CTpOEHHE J0XKIEBOI0
yepssi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHag cucrema nrTuny», «HepBHas cucreMa MIIEKONUTAOLINAXY,
«HepBHas cuctema uenoBekay, «Peduexcy.

Tema 10. Pa3MHoOkeHMe M pa3BUTHE OPTraHNU3MOB

®opMBI pa3MHOKEHHSI OPTaHU3MOB: 0ecIiooe (BKII0UYas BEreTaTUBHOE) U MOJI0BOE. Buib
0ecroIoro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISILNS, (hparMeHTaIus, KIOHUPOBaHHUE.

[TonoBoe pazmuoxkenue. [lonoBwie kieTku, wianm ramersl. Meio3. Craguum wmeio3sa.
IToBenenne xpomocom B Meinose. KpoccuHrosep. buonornueckuii cMbICI Meio3a U IIOJIOBOrO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszputue. [‘amerorene3 y KuMBOTHbBIX. [lonoBble  Jkene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTokK. CnepmaTtorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmogoTBOpeHrE U SMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrOCOOBI OMIOAOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.



WNuavBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIIOTHS — HAyKa O Pa3BUTHU
opranusMoB. Mopghoeenes — 00Ha u3 enasHvix npobaem dsmopuonoeuu. Konyenyus mopghocenos u
Mmooenu mopgoeenesa. Ctanuu SMOpUOTEHE3a KUBOTHBIX (Ha MpuMmepe Jarymku). Jpobnenue.
Tunel npobneHust. /Jemepmunuposarnnoe u HedepMuHuposanHoe opobnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTU IPOOJIeHUsT MIIEKOMUTAIOMUX. 3apOJIbIIIeBble JTUCTKU (TacTpyJIsaLus).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOe BiMsiHUE yacTel
Pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS MHTYKIUS ). 3aKJIaKa MJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXUUYecKuX B3aUMOJEHCTBUI reHoB. BriusHue Ha SMOpHOHAIbEHOE pa3BUTHE
pa3INYHbIX (PAKTOPOB OKPY>KAIOLIEH Cpe/Ibl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbI mnepuon. Ilpsimoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3Haue€HHE NMPSMOTO M HENPSMOIO Pa3BUTHs, UX PACIPOCTPAHEHUE B IIPUPOJE.
Tunsl pocta >XKUBOTHBIX. PaKTOpbl perysuM pocTa XHUBOTHBIX M 4enoBeka. Cranun
NOCTAMOPHOHATIBHOTO PA3BUTHS y JKUBOTHBIX M 4esioBeKa. [leproabl OHTOreHe3a dYeloBeKa.
CrapeHue U cMepTh Kak OMOJIOrMYeCKHUEe POLECCHI.

Pasmuoxxenue u pasButue pactenuid. ['amerodur u crnopodur. Meio3 B KU3HEHHOM
mukie pacrteHuil. OOpaszoBaHue crop B Ipouecce MeHo3a. [‘ameroreHes y pacTeHUil.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHM3MOB. J[BONHHOE OIUIONOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTUE CEMEHH.

MexaHu3MBI pEryIsiuy OHTOIEHE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpauuu

[Moptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuier u cxemsbl: «BereTatnBHOE pa3MHOXKEHHUE», « THIBI OECTIOIOr0 pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3mMHOeHHE »HBIUIEHB», «Pa3MHOXeHHE TuApb,
«Meito3», «Xpomocomsl»y, «['amerorenes», «CTpoeHHE SNULEKIETKH M CIIEPMATO30UIa,
«OCHOBHBIE CTaiuu OHTOreHe3ay, «[Ipsmoe u HenpsAMoe pazBuTue», «Pa3BuTre MalicKoro xykay,
«Pa3zButne capanum», «Pa3Butme mArymkw», «J/[BOMHOE OILUIOAOTBOPEHHE Yy LBETKOBBIX
pacteHuit», «CtpoeHne ceMsiH OAHOJOJBHBIX U JBYAOJBHBIX PACTCHUN», «JKU3HEHHBIA LMK
MOPCKOI KamycTbl», «’KM3HEHHbBIN LUK MXa», <« KU3HEHHBIN [IUKJI TANIOPOTHUKAY, < KM3HEHHBIN
LIUKJI COCHBD».

Ob6opynoBaHue: CBETOBOH MUKPOCKOI, MEKPOTIpENapaThl SUIIEKIETOK U CIIEPMAaTO30HMI0B,
Mozenb «L{uKIT pa3BUTHS JIATYIIKUY.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYNBOCTH OPraHM3MOB

Vctopus craHOBIEHMS M Pa3BUTHUA IeHETUKU Kak Hayku. PabGotel I'. Mengens, I'. ne
@puza, T. Moprana. Posib oTeuecTBeHHBIX yuY€HBIX B pa3BUTHM reHeTuku. Pabotsr H. K.
Komeriosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umumuenko, H. B.
TumodeeBa-Pecopckoro.

OCHOBHBIE T€HETUUECKNE MOHATUS U CUMBOJIBL. [ OMOJIOrMYHbBIE XPOMOCOMBI, aJUIETIbHBIE
IeHbl, aJbTEPHATUBHBIC NPU3HAKH, IOMHHAHTHBI M pPELECCUBHBIA NpHU3HAK, TOMO3MUIOTAa,
reTepo3uroTa, 4Mcras JWHUS, THOpUAbl, TeHoTun, (eHoTturn. OCHOBHBIE METOIbl T€HETHKU:
TUOPUA0TOTMUECKHA, TUTOIOTUUECKHM, MOJIEKYJISIPHO-T€HETHUECKHIA.

JdemoncTpanuu

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. WI. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecockmuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKI, «CXEMbI CKPELTUBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKOH €IMHOOOpasus
rudpuoB nepBoro nokoijeHus. llpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3aKoH
pacuieruieHus mpu3HakoB. [{utonorndeckne 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umoresa
YUCTOTHI TAMET.

Ananuzupyromee  ckpemuBaHue.  [IpomMexyTO4YHBIM ~ XapakTep  HaclleOBaHHUA.
Pacuiennenre npu3sHakoB IIPU HEMOJIHOM JOMUHHUPOBAHUU.

JurubpugHoe ckpemuBaHue. Tpetwil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HaCJIeJOBaHMsI MPU3HAKOB. [[uToIOrN4ecKkre OCHOBBI AUTHOPUIHOTO CKPEIIIMBAHHUS.

CuerieHHOe HacnenoBaHue npu3HakoB. PaboTsl T. Moprana. CueniieHHOe HacleJ0BaHNe
TE€HOB, HAPYUIEHUE CLEIVIEHUS MEXAY T'€HaMU. XPOMOCOMHAasl TEOpUs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpoMOCOMHBIM MEXaHM3M OIpeeeHHs 1oyia. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHbIi M TreTeporaMeTHbld MoJ. ['eHeTnyeckass CTPYKTypa IOJIOBBIX
xpomocoMm. HacnenoBanue nNpu3HaKOB, CUEIUIEHHBIX € I1OJIOM.

I'enorun kak nenoctHas cucreMa. [lmedoTponus — MHOKECTBEHHOE JACHCTBUE I'€HA.
MHOKX€eCTBEHHBI ajuien3M. B3anMoJelcTBUE HeEauIeNbHbIX T€HOB. KoOMIIEMEHTapHOCTb.
Onucrtas. [lonumepusi.

['enernuecknii KOHTpOJIb Pa3BUTHUSL PACTEHMM, >XUBOTHBIX W YEJIIOBEKA, a TaKXKe
(hM3HOTOTHYECKHX TPOIIECCOB, TIOBEICHUS M KOTHUTUBHBIX (DyHKIUN. [ eHeTHUeCKe MEXaHU3MBI
CUMOMOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TAPa3UT» U «XO35UH — MUKPOOHOMY.
['eHeTnyeckue acneKThl KOHTPOJIS M U3MEHEHUS HACJIeICTBEHHON MH(pOpMaluu B MOKOJIEHHSIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiit 1 BTOpO# 3akoHBI Menaens», « Tpetuit 3akoH Mennens»,
«Ananuzupymouiee ckpeuuBanue», «HemonHnoe noMmuanpoBanue», «CLemIEeHHOE HACIeJOBaHUE
MPU3HAKOB y po3oduiel», «['eHeTnka momnay, «Kapuorumn yenosekay, «Kapuorumn npo3oduisn,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJIEIU3M», « B3aumoaencTeiue reHoB.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BaumoneiictBue reHotuna u cpeabl npu GopmupoBaHuu ¢deHoruna. M3MEeHUYUBOCTD
npu3HakoB. KauecTBeHHble U KOJMYECTBEHHbIE MpPU3HAKU. BHIBI  U3MEHUMBOCTHU:
HEHACJICICTBEHHAS U HACJICICTBEHHAS.

MopaudukanronHas U3MEHIYUBOCTh. Poib cpenbl B popMupoBaHUN MOIU(PUKAITMOHHOMN
u3MeHunBocTd. Hopma peakuuu npusHaka. BapuanuoHHbIN pan M BapuanuonHas kpusas (B.
Noranncen). CoiicTBa MOAU(DHUKAITMOHHON H3MEHUYUBOCTH.

I'enoTunuueckas n3MEHYHUBOCTL. CBOWCTBA T'€HOTUIIMYECKOW W3MEHYUBOCTUA. BUIBI
T€HOTHITMYECKON H3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTAaIIHOHHAS.

Komb6unatuBHast n3MeHUMBOCTh. Meiio3 U MOJI0BOM MpPOIECC — OCHOBAa KOMOWHATUBHOM
U3MEHYUBOCTU. POsTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU T€HETUYECKOTO pasHOoOpa3us
B IIpeJIeNIax OJHOTO BU/IA.

MyTanroHHass W3MEHYMBOCTh. BuHIbl MyTanui: TE€HHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHbIE W WHAYUUMPOBAHHBIE MYyTAalMHU. SOepHbIE M LUTOIUIaA3MaTUYECKHE MYTallUH.
CoMaruueckre W MOJOBble MyTaluH. [IpUYMHBI BO3HMKHOBEHHS MyTaluil. MyTareHbl M HX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHX
psnoB B HacienctBeHHoW wusMeHunBoctd (H.W. BaBunos). BhesnepHas H3MEHUYMBOCTh H
HACJIEJACTBEHHOCTb.



Onucenemuxa u 3MUSEHOMUKA, PONb INULEHEMUYEeCKUX (aKmopos 8 HACied08aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanun

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmumel u cxembl: «Bumbl uaMeHYnBOCTHY», «MoaudukanoHHAs H3MEHUHUBOCTHY,
«KomOnHaTHBHAS I3MEHYHBOCTEY, «Meiio3y, «OtuionoTBopeHney, «I eneTnaeckne 3a001eBaHus
4yenoBeKay, « Buapl MyTanuin.

O6opynoBaHue: >XKUBble M TrepOapHbIE SK3eMIUISIPHl KOMHATHBIX PACTeHUN, PUCYHKHU
(oTorpacuu) KUBOTHBIX C PA3TUUYHBIMUA BUAAMU U3MEHUYUBOCTH.

Tema 14. I'eneTHKa YeI0BeKa

Kapuotun denoBeka. MexayHapoaHas HporpaMma HCCIEAOBAaHHUS T€HOMa 4YeIOBEKa.
MeTtobl M3y4YeHHS T€HETUKH YENIOBEKa: IeHealornuyecKuid, OJM3HEOBBIN, [IUTOT€HETUUYECKHIA,
MNOMYJIALIUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeTnYeckuil. COBpPEMEHHOE OmpenesieHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHKE, B TOM 4HcCiie ¢ moMoubio [T1P-
ananm3a. HacnencTBennblie 3a00sieBaHms YesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bone3nn ¢ HaclienCTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETHUKH B
NPEIOTBPAllICHUH M JICUEHUU TeHETHMYeCKUX 3a00NIeBaHUN yenoBeKa. MeIuKOo-TeHEeTHYEeCKOoe
KOHCYJIbTHpOBaHUE. CTBONOBBIE KJIETKHU. [IOHATHE «T€HETHUECKOTO TPpy3a». DTHUECKUE aCIEKThI
MCCJIEIOBaHMI B 00JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue QakTopbl MOBBILIEHHOW YYBCTBUTEIHHOCTH UE€JIOBEKa K (PU3UUECKOMY H
XUMUYECKOMY 3arpsA3HEHUI0 OKpYKarolleil cpeapl. l'eHeTnueckas MpeapacnoioKeHHOCTb
YeJIOBEKa K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumpsr 1 cxemsl: «KapuoTtun yenoBeka», «MeToabl U3yUeHUS] TEHETHUKU UYEJIOBEKay,
«"eneTnueckue 3a00€BaHUS YETTOBEKAY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanust U CeNeKIus. 3apoXKJICHUE CENeKIMu U aoMectukanuu. Yuenue H. U.
BasunoBa o LleHTpax mpoOUCXO0XKIEHUS 1 MHOTO00pa3usi KyJbTYPHBIX pacTeHui. Ponb cenexuun
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoJIa, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAnoB B HacienctBeHHOW uaMmeHuuBoctd H. M. BaBwiioBa, ero 3HadeHue Uisl CEIEKUMOHHOM
paboTHI.

Mertoap! ceneKInoHHOoM paboThl. MickyccTBeHHBIN 0TOOP: MAaCCOBBIN U MHANBUY AJTbHBIH.
Otanbl KOMOWHAIIMOHHOM cenekiuu. Vcnbitanue npousBoauTeneil mo moromctBy. OT6Op MO
TeHOTHUITY C MOMOIIBIO OIIEHKH ()EHOTHIIa TIOTOMCTBA U OTOOP IO T'EHOTHITY C TIOMOIIBIO aHAN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJA CEJICKIMOHHOW paboThl. PamuanuoHHBI 1
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MyTalMil y KyJbTypHBIX (OpM OpPraHHU3MOB.
Hcnonb30BaHre TeHOMHOTO pelakKTUPOBAaHMSI U MeTOJ10B pekoMOuHaHTHBIX JJHK mis momydenus
MCXOJHOTO MaTepHalia Jiyisl CEJICKUUH.

[Tonyuenne mnonumuonnoB. BHyTpuBugoBas rulOpuam3anusa. bIu3KOpoACTBEHHOE
CKpellMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayToOpuauHr. ['ereposuc u
ero mnpuyuHbl. Vcmonb3oBaHue Trerepo3uca B cenekiuu. OrganéHHas TUOpUIU3aAIUAL.
[Ipeononenue Oecroausi MEXBUAOBBIX THOPUAOB. JlOCTHMXKEHHSI CENEKIUA PACTCHUU U
YKUBOTHBIX. «3e1EéHaAsl peGoNoYUsLy.

CoxpaHeHre M M3y4YeHHE N'€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHHUHW U UX JUKUX
poauyeii 15 CO3JaHMsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yuenue,



coxpanenue u ynpasieHue 2eHemuuecKUMu pecypcami CenbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YEAX VIYUULEHUSI CYWEeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MoM uucie ¢ NpUMeHeHUueM COBPEMEHHbIX Memoo08 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
nepCcneKmuBHbIX MexHOI02UlI.

JdemMoHcTpanuu

IToptpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. I1. JIykesanenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuis! u cxeMbl: «L{eHTpbI TPOUCXO0XKIEHUSI U MHOT000pa3ust KyJIbTYpPHBIX PaCTEHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIECACTBEHHOW H3MEHYMBOCTH», «METOIbI CENeKLUun»,
«OTtnanénnas rubpuanzanus», «MyTtareHes».

Tema 16. BUOTEeXHOI0TUsI M CHHTeTHYeCKAsI OMOJIOTHUA

OOBbeKThl, HCMIONb3yeMble B OHOTEXHOJOTHH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbl, HX XapaKTepucTuka. TpaaunuoHHass OUOTEXHOJIOTUs: XJebomeueHue,
NOJY4YEeHHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEnUue. Mukpoouonornueckuii cuare3. OOBbEKThI
MUKpoOHoiornyeckux texHosioruil. [IpousBonctso Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHve TEXHOJIOTMM M HMHCTPYMEHTOB  IICJICHANIPABIEHHOIO  W3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINX
HE BCTpEYaroIInecs B MPUPoJie ONOCUHTETUYECKHE MTyTH.

Kiterounas mnxeHepus. MeToapl KyJbTypbl KJIETOK M TKAaHEW PAaCTEHUN U KUBOTHBIX.
Kpuobanku. Comarnueckass ruOpuam3anis W COMATHYECKUH 3MOpuoreHes. lcmosp3oBaHue
rarjiouJIoB B CEJNEKUUU pacTeHuil. [lonyuenue monoknoHanvhwvlx awmumen. Hcnonvsosanue
MOHOKJIOHANbHBIX U NOJUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHcTpyKIMs AWLEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METOl TpaHCIUIAHTALUU SAEP KIETOK.
Texnonoeuu  0300poGnenus,  KyIbMUSBUPOGAHUA U  MUKPOKIOHAILHO20 — DA3SMHONCEHUS]
CeNbCKOXO3AUCEEHHBIX KVILbIYD.

XpoMOCOMHAs U I'eHHas UHKeHepus. MICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHpPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JIocTUXKEHUS] U NEPCHEKTUBBI
XPOMOCOMHOW M TEHHOM WHXCHEPUHU. OKOJIOTHUYECKHE M DJTHUYECKHE TPOOJIEMbl TEHHOM
WHXEHEPUHU.

Menunuackue Ouorexnonoruu. IloctreHomHuas nudposas menununa. [1L[P-nuarnoctuka.
MeTabo0MHBIN aHaTN3, TEHOIEHTPHUYECKUI aHaIM3 MPOTEOMa YEIOBEKa ISl OLEHKH COCTOSHHS
ero 3710poBbs. Mcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxeHepus
JUIS pa3paboTKH (hyHIaMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/IaHUsI KOMIIEKCHBIX
TKaHEeHl coYeTaHHeM TEXHOJOIMH TpEXMEepHOro OMONpPHHTUHIA U cKaddonauHra 1 pereHus
3a7a4 NEPCOHATU3UPOBAHHON MEIULIMHBI.

Coznanne BEKTOPHBIX BAaKIUH C IEJbI0 0OecreyeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneir OPBU, ycraHoBiIeHHE MOJIEKYJISPHBIX MeXaHu3MOB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BBI3BIBAIOIINX 0COOO OMacHbIe 3a00JIeBaHMS YeIOBEKa U KUBOTHBIX.

JdemMoHcTpanuu

Tabmust u  cxembl: «Mcmonb30oBaHWEe MUKPOOPraHM3MOB B IIPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTrouHas nHxxeHepus», «I 'eHHast HH)XEHEepUsD».

2 cemecTp
66 gacoB
Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH



OpomtonmonHas Teopus Y. JlapsuHa. [Ipeanocbuiky BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4Has JnearenbHocTs Y. JlapBuHa.

JBuwkymie cuibl SBomonuu  BugoB mno Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTD
pPasMHOXKEHUS OpPraHU3MOB, HACJIEJCTBEHHAs HM3MEHUYUBOCTh, OOppba 3a CyIleCTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckot Teopun 3Bomonnu (CTI). HelitpanbHast TeopHsi SBOTIOIHH.
CoBpeMeHHas 3BOJIIOIMOHHAsT OUoJIOrHsl. 3HaUYE€HUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM KapTHHBI MUDA.

JdemoncTpanuu

IToprpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubl u cxemsl: «CucreMa xuBoi npupozsl (o K. Jlunuew)», «JlecTHuIa KuUBBIX
cyuiects (1o Jlamapky)», «MexaHu3m popMHUPOBaHUS IPUCIIOCOOICHUN Y pACTEHUH 1 )KUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema Mapuipyrta nyremectsus Y. lapsuna», «Haxonku Y. lapBunay,
«Dopmbl 60pBOBI 3a cymiecTBoBaHUE», «I1opossl romyoeity, « MHOTO0Opa3ne KylabTypHBIX GopMm
Kanyctel», «Ilopoabl JOMamHUX KMBOTHBIX», «Cxema o0pa3oBaHHs HOBBIX BHMJO0B (mo Y.
HapBuny)», «Cxema COOTHOIIEHHUS IBMXKYIIUX CHJI 3BOJIONHMW», «OCHOBHBIC IOJOKEHHS
CUHTETHUYECKON TEOPUU IBOJIIOLIMM.

Tema 2. MukposBosonus 4 eé pe3yJbTaTbl

[Monmynsauus kak sIeMeHTapHas eAMHUIA 3BONIONMU. COBpPEMEHHBIE METOAbl OLIEHKU
TeHETUYECKOr0 pa3Hoo0pas3us U CTPYKTYpbI MONy sIuuid. Mi3MeHeHue reHo(oH1a MOMyJISIUN KaK
2JIEMEHTApHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro paBHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (AKTOpPHI (IBIKYIIME CHUJIBI) HBOJIONUK. MyTallMOHHBIN MpoIiecc.
KomOunaTuBHas U3MEHYMBOCTb. J[peli reHoB — ciryuyaiiHble HeHaIpaBIeHHbIE U3MEHEHUS YacTOT
ameneid B monynsanusax. Dpdext ocHoBarens. Ipgexm dOymuviiounozo eoprviuika. CHudiceHue
2eHemU4ecK020 pasHooobpasus: npuyunsl u ciedcmeus. llpossenenue s¢pgpexma opeiigpa cernos 6
oonvuwux u manelx nonyaayusax. Mwurpanuu. M3omsauus  nomynsuuil:  reorpaduyeckas
(mpocTpaHcTBeHHas ), Onoaoruveckas (penpoayKTUBHAS).

EcrecTBeHHbIIl 0TOOp — Hampapisiolui (akTop 3BOIOLUH. DOPMBI €CTECTBEHHOI'O
oTtOopa: JABMXKYLIUH, CTAOWIM3UPYIOLUUH, pa3pbiBatoluil (au3pyntuBHbIi). [lonoBoit otbop.
Bo3HHMKHOBEHNE U 3BOJIOLNS COLIMATILHOTO MOBEACHUS )KUBOTHBIX.

ITpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yJibTaT MHUKPOAIBOJIOLMH. BO3HHKHOBEHME
npucnocoOiIeHn# y opranu3mMoB. ApoMop¢o3sl 1 uanoanantauuu. [Ipumeps! npucrnocobaeHuii y
OpraHu3MoB: MopdoJoruueckue, (U3NOJOTHUECKUE, OWOXUMHUYECKUE, IIOBEJCHUYECKHE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunoobpazoBaHue Kak pe3yiabTaT MHUKPO3BOIIOLMH.
W3onsaumss — xmroueBoil (akrop BumooOpasoBanus. I[lyth u cmocoObl BUIO0Opa30BaHMS:
alsionaTpuieckoe  (reorpauyeckoe), CHUMIATPUUECKOe (IKOIOTHYECKOE), «MTHOBEHHOE)
(monumonau3anus, rudbpuansans). JuTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

MexaHu3Mbl HOPMHUPOBAHUS OHOJIOTMYECKOTO pa3HO0Opa3usl.

Ponp  »BoONOIMOHHON OHONOrMM B pa3pabOTKe HAyyHBIX METOJIOB COXpaHEHHUs
Ounopa3zHooOpasusi. MUKPOIBOMIONUS W KODBOJIONMS MApa3sUTOB U HMX XO035€B. MeEXaHU3MBI
(hopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

IToprpetsr: C. C. YerBepukos, O. Maiip.



TaGnuie! 1 cxeMbl: «MyTalMOHHAsi U3BMEHUYHUBOCTHY, «[lomynsainonHas cTpyKkTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «IBHKyIIMEe CHIJIBI  3BOJIOLUNY,
«OKosornyeckas M30JSLIMS TMOMyJSUil ceBaHCKOU ¢openn», «['eorpaduyeckas u3oIALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHMIIBI Jaypckoi», «IlomyasiuoHHbIE BOJIHBI YUCIEHHOCTH
XMILHUKOB U )KEPTBY.

Tema 3. Makpo3sBoaonust 4 eé pe3yJbTaThl

Metonel  u3ydyeHus MakpolsBomonuu. I[laneoHTonmormueckue MeETONbl  M3YYECHHUS
sBomoun. Ilepexoansie GopMbl U prIIOreHeTHYECKHE PsI/ibl OPTaHU3MOB.

buoreorpadpuyeckne meronsl u3yuyeHus sBomonud. CpaBHeHue (uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue odnacti 3emiau. BUIbI-90HIEMUKH U PETTUKTHI.

OMOPHOIOrHYECKUE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI U3YUYEHHS BOJIIOIHH.
['eHeTMYEeCKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHHS SBOJIIOLIMOHHBIX HOBILECTB.
I'oMosiornuHele ¥ aHaJIOrMYHBIE OpraHbl. PyumMeHTapHble opranbl U aTaBU3Mbl. MOJIEKYISIpHO-
TCHEeTHYECKHEe, OHOXMMHUYECKHMEe ¥  MaTeMaTH4eCKUe METOJIbl  U3YyUEHHs  HBOIIOIUH.
['omonornunsie rersl. CoBpeMeHHbIE METO/IbI IOCTPOEHUS! (PUIIOIC€HETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallU1 U 9BOJIIOLIMS TEHOMOB.

OOmme 3aKkOHOMEpHOCTH  (TMpaBWia) HBOJMIOUMM. [Ipunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paauanusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINN.

JdemMoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, J. ['ekkenb.

TaGnuue! u cxembl: «PUITOTEHETUYECKUN PsIZT JIOMIAIN», «APXEONTEPUKCY», «3BEpO3yOble
amepsl», «Creronedansy, «Punnodure», «CeMeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «Jlpelid koHTHUHEHTOB», «PemukThl»y, «HawanpHble cTagum SMOPHOHAIBHOTO
Pa3BUTHA MO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOIrMYHBIE U aHAJIOTUYHBIE OPraHb), «Py1umMeHTs»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI dYenoBeKa M LIMMIIAH3e», «[JaBHbIE HampaBiIeHUs
IBOJIOLUIY, «O01I1Ee 3aKOHOMEPHOCTH YBOJIIOLIII.

Tema 4. IIponcxoxneHue U pa3BUTHe )KU3HU HA 3emJie

Hay4nble rumote3sl MpOUCXOXKIACHUS KU3HM Ha 3emisie. AOHWOTeHEe3 W TaHCIEPMHUs.
JloHay4Hble TpPEACTaBICHUS O 3apOXKJIEHHM JKU3HU (KpealuoHu3M). I'mmore3a MOCTOSIHHOTO
caMo3apo>KJIeHUs KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanu, JI. I1actepa.
[IpoucxoxaeHue KU3HU U ACTPOOUOJIOTUSI.

OcHoBHbIE 3Tanbl HeOpraHuieckoi 3poronuu. Ilnanerapuas (reosoruyeckas) SBOJIOLHMS.
XuMHuuecKkasi 3BOJIONM. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHUYECKHUX.
OmnsiT C. Musiepa u I'. FOpu. O6pazoBanue nonuMepoB u3 MoHOMepoB. KoariepBaTHas rumoresa
A. W. Onapuna, runote3a nepBuyHoro OymnpoHa J[x. XonnmeitHa, reHeTndeckas rumnoresa I
Ménnepa. Pubosumsr (T. Yek) u runoresa «mupa PHK» V. I'mnbGepra. @opmupoBanue MeMOpaH
Y BO3HUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emmm u Metonsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
I'eoxpononorust u e€ wmerombl. OrtTHocuTenpbHass W aOCONIOTHAsT  T€OXPOHOJIOTHSL.
['eoxpoHonoruyeckas mKana: 30Hbl, 3pbl, IEPUOJIBI, FSTOXH.

HavanpHble 3Tanel opraHndeckon 3Bomtonuu. [losBnenue u 3BOIIOLUSA NMEPBBIX KIETOK.
Opomonuss MeTtabonu3ma. Bo3HuMKHOBeHHE mepBbIX 3KocucTeM. CoBpeMEeHHble MHMKpPOOHBIE
OMOTUIEHKM Kak aHajor mepBeix Ha 3emse coobmectB. Crpomaronutsl. [lpokapuoTsl u
3YKapUOTBHI.



[TpoucxoxaeHue 3ykapuoT (CUMOMOTreHe3). DBOJIIOLIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Tambl 3BOJIONUU BBICIIUX pacTeHuidl. OCHOBHBIE apoMOp(hO3bl PACTEHHIHA.
Brixon pactennii Ha cyury. [losiBlIeHne criopoBbIX pacTeHUI U 3aBOEBaHUE UMU cyIId. CeMEeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE ATambl HBOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoOMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIe
KHUBOTHBIC. J)KH3HB B Bosie. DBOJIOMS MO3BOHOYHBIX. [Ipoucxoxenne aMmpuOuii U penTHIIUi.
[IpoucxoxaeHne MICKONMUTAIUX W nTull. [IpuHnmn kimoueBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue xu3Hu Ha 3emiie 10 ApaM U MEPUOIaM: apXeu, MPOTEPO30H, Maaeo30H, ME3030i,
KaifHo30H. O0111ast XapaKTepuCTHKa KJIMMaTa U reoJorHuecKux npoueccos. [losBieHue u pacuser
XapaKTEepHBbIX OPraHMU3MOB. YTJIeoOpa3oBaHUE: €r0 YCJIOBMsSI M BIMSHUE HAa Ta30BbI COCTaB
aTMocCdepBhl.

MaccoBble BBIMUPAaHHUSI — SKOJOTMYECKHE KpHU3UChl mponuioro. Ilpuunssl u cnencrus
MaccoBBIX BbIMUpaHUil. COBpEeMEHHBIH HKOJOTHUECKUN KpH3HC, ero ocodeHHocTH. IIpobiema
coxpaHeHus OuopazHooOpazus Ha 3emIe.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHIUIBL KiIaccuuKaun OpraHu3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

Tema S. IIpoucxokaeHue 4eJ10BeKa — AaHTPONOIreHe3

Pa3nens! u 3agaun aHTpOnoaoruu. Merobl aHTPOIIOIOTHH.

CraHOBJIEHHE TPEACTABICHUN O MPOUCXOXKACHUU YelOBeKa. PelUruo3Hble BO33PEHMUS.
CoBpeMeHHbIE HAy4YHbIE TEOPUH.

CxoncTBO uenoBeKa C JKUBOTHBIMU. CHCTEMAaTHYECKOE IIOJIOKEHUE 4YeJIOBEKa.
CBunerenbcTBa CXOACTBA 4YEJOBEKA C IKMBOTHBIMH: CPAaBHUTEIBHO-MOP(OIOTUYECKHE,
sMOpHoSIoTUYeCcKe, (HU3UOJIOTO-OMOXUMUYECKHE, ToBeAeHUYecKne. OTIUYus YeloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rosoBHOrO
MO3ra U BTOPOM CUTHAJIBHOWU CUCTEMBI.

JBwxymme cuibl  (pakTopbl)  aHTpONOreHes3a: OWOJIOTHYECKHE,  COLMAJIbHBIC.
CooTHoleHne OMOIOTHYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHbIE CTaAMM aHTpoOIIOreHe3a. PaHHue yenoBekooOpazHbie 00e3bsiHbI (TPOKOHCYJIBI)
U paHHHE TOHTHJBI — O0IIMe MPEIKU YeJI0BEKOOOPa3HbIX 00€3bsiH U JI0ACH. ABCTPATIONUTEKN —
JIBYHOTHE NpeAKu roaci. YenoBek yMmenblid, epBble M3rOTOBIEHUS opyaui Tpyzaa. YUemosek
IPSIMOXOJISTIMIA 1 TIEPBBIN BBIXOJ Jtozel 3a mpenensl Adpuku. UenoBek reinenbOeprekuii —
001Inii TpeOK HEaHAePTaTbLCKOTO YEJIOBEKA U YEJIOBEKa pa3yMHOT0. UeloBeK HeaHIepTaIbCKUI
KAaK BUJ JIIOAEH XOJOJHOTO KiMMarta. YemoBeK pasyMHbI COBPEMEHHOTO THIA, JIEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka 1 najaeoreHOMUKA.

DOBONIOIMS COBPEMEHHOIO 4YesloBeKa. EcTecTBEHHBI OTOOpP B MOMYJSALUSAX YEIOBEKA.
MytaunonHsiit porecc U noaumopdusm. [lonynsuuoHHble BOJIHBI, Apeiid TeHOB, MUTpalUs U
«3(dexT ocHOBaTENA» B MOMYIALUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bomnbiiue pacel: eBponeouaHas (eBpazuiickas),
aBCTpaJO-HErpouHasl (9KBAaTOpUAJIbHASI), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHckas). Bpems u
OyTH paccelieHuss 4YeloBeka Mo 1aHere. EauHcTBO yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YelloBeKa K pa3HbIM yCIOBUSIM OKpY Karolen



cpensl. BausiHue reorpaduueckoit cpeasl u apeiida reHoB Ha MOp¢oJOTHI0 U (U3HOIOTHIO
YeJloBeKa.

MexauciurimHapabple . MeToAbl B (pusnueckor (OMOJOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS ~ QHTPOIOJIOTHSI M NAJCOAHTPONOJIOTHS  YENOBEUECKUX  HOIYJIALU.
buocounaneHple  uccieqoBaHMS ~— NpPUpPOABI  uenoBeka.  lMccienoBaHue — KODBOJIOLMU
OMOJIOTHYECKOTO M COLIMATBHOTO B YEJIOBEKE.

Tema 6. Dxojgormss — Hayka O B3aHMOOTHOUIEHHMAX OPraHU3MOB H
HAJOPraHU3MEeHHBIX CHCTEM C OKpY:Kaloule cpenou

3apoxaeHue W pa3BuTHE dKoioruu B Tpynax A. I'ymGonsnara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skonoruu. CBs3b
9KOJIOTHH C APYTUMHU HayKaMHu.

Mertoab! 3konoruu. IloneBsie HabMOAECHUA. DKCIIEPUMEHTHI B SKOJOTUH: MPUPOJIHBIE U
nabopaTtopHble. MoJieiupoBaHie B 3KOJIOTMU. MOHUTOPHUHT OKpY’Karollel Cpe/bl: JOKaJIbHbIMH,
PETHOHANBHBIN U TI00ATLHBIH.

3HaueHue HKOJIOTUYECKUX 3HAHWM IS YeroBeKa. DKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBfA3€H uYesioBeuecTBA € Npuposiod. DOpMUpPOBAHME SKOJOTHYECKOW KYJIbTYPhl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuos, J. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuue! u cxemsl: «Paznensl skonorun», «Metoabl skonoruny, «Cxema MOHUTOPUHTA
OKPY’KaIOIEH Cpeabh».

Tema 7. Opranusmsl u cpefa 00UTAHUSA

Okonornueckue (GakTopsl W 3aKOHOMEpHOCTH WX JnedctBus. Kiaccudukamms
9KOJIOTUYECKUX  (akTopoB: abuoThyeckue, OHOTHYECKHE, AaHTpornoreHHsle.  OOuue
3aKOHOMEPHOCTH JACUCTBUS 3Kooruyeckux paxtopos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUONOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

AbGuoTtnueckue haktoprl. CBET Kak 3Koorudeckuii pakrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE TIPYIIbl PACTEHHH W J>KUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CurnanpHas posb cBera. doTonepuoausm.

Temnepatypa kak skosiornyeckuil Qaxrtop. [ledicTBue Temmeparypbl Ha OpraHU3MBI.
[TonkumoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxxnocTs kak 3konoruyeckuil ¢akrop. IlpucnocoOnenus pacTeHuit K MoaepKaHUIO
BojHOro Oamanca. Kiaccudukanus pacteHui 1O OTHOUIeHHIO K Bojge. IlpucnocoOienus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXKHUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, MMOYBEHHAs, INTyOWHHAas
NOJMNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMUYECKHE OCOOEHHOCTH cpel OOUTaHus
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K KU3HU B Pa3HBIX Cpesiax.

buonoruueckue purmbl. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonarue o xu3HeHHON (opme. KuzHeHHbIE (HOPMBI
pacTeHHi: [epeBbsi, KyCTapHUKH, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OIHOJETHHUE TPaBBI.
XKuznennole (GOpMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOHMOHTHI, a’3pOOHOHTHL. (OCcOOEHHOCTH
CTpOEHUS U 00pa3a XKU3HU.

buotnueckne dakTopbl. Buabpl OMOTHYECKHMX  B3aUMOJICHCTBUN: KOHKYPEHIIHUSA,
XMIHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapasutusMm, koonepamus, MyTyaln3M, KOMMEHCAIU3M



(KBapTUPAaHTCTBO, HaxyieOHMYecTBO). HeTpoduueckne  B3aUMOACUCTBUS  (TONMHUYECKHE,
(dopuueckue, (abpuueckue). 3HaUCHUE OMOTHYCCKUX B3aMMOJACHCTBHIA IS CYIIECTBOBaHUS
OpraHU3MOB B cpenie ooutanus. [[puHINT KOHKYPEHTHOTO HCKITIOYEHUSI.

JdemoHcTpauuu

Tabnuie! 1 cxembl: «IKonorudeckue GakTopbl», « CBETOBOM CIEKTP», « IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TeMIOKPOBHBIE KUBOTHBIE», «XOJIOHOKPOBHBIE
JKUBOTHBIE», «DU3MOIIOTHUECKUE aNanTalud KUBOTHBIX», «Cpeapl oOUTaHMSI OPTaHU3MOBY,
«buonornyeckue putMby, «KuszneHHsie Gopmbl pacTeHuin», « KusHeHHbIe (OPMBI JKUBOTHBIX),
«JKocHucTeMa MIMPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMAa XBOMHOro yeca», «llenu nutanusy»,
«XumnangyectBoy, «Ilapasutuzmy, «Konkypenmus», «Cumomnosy, «KommeHcammuzmy».

Tema 8. Jkos0rus BUAOB U NOIMYJISAIUIH

DKOJIOTHYeCKHe XapaKTepUCTHKHU nonmyisiiuu. [lomysamus kak 6uonoruyeckas cucTema.
Ponp HeogHOpomHOCTH cpeabl, GuU3MYECKUX OaphepoB U OcOoOEHHOCTEW OMONOTMU BHUIOB B
(hopMUpOBaHUH TPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJsiiiuii. OCHOBHBIE ITOKA3aTEIH MOMYJISIUN:
YUCJIICHHOCTh, IJIOTHOCTh, BO3PACTHAsI M TOJOBasi CTPYKTYpa, POXKIAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIMSL.

DKoJyiornueckasi CTpykTypa nonyssinuu. OLeHKa YUCIEHHOCTH mnomyisinuu. JlnHamuka
MONYJISIUMU U €€ peryisiuua. buoTudyeckuil moTeHuman nomyasauud. MoaenmpoBaHie JUHAMUKU
nonyysiiiuu. KpuBble pocta uyucieHHoctu mnonyisnuu. Kpusbsie BbDKHMBaHMs. Perymsius
YUCIIEHHOCTU TMOMYJISIUA: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIUX OT TIJIOTHOCTH.
DKoJoru4eckue crpareruu BuaoB (1- u K-ctparerun).

[TonstTrie 00 HKoMorMueckoil Huie BuAa. MecrooOutanue. MHOromepHass MOJENb
skosiornyecko Humm Jx.M. Xarunncona. Pa3zmepsl sxonornyeckoil Humu. [loreHimansHas u
peann30BaHHAS HUILIH.

Bun xak cucrema nomynsuuil. Apeayibl BUJIOB. Buabl MU MX JKU3HEHHBIE CTPATETHUU.
DKOJIOTHYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEACHHS W MHUTpallMid >KUBOTHBIX. buojornyeckue WHBA3UHU
4y’KEpPOJHBIX BUJOB.

JdeMmoHcTpanun

IToprper: [Ix. K. XaTunHCOH.

Tabnuibl ¥ CXeMbI: « IKOJIOTUUECKHUE XapaKTePUCTUKU oMy siuuny, «[IpoctpancTBenHas
CTPYKTypa monyisnun», «Bo3pacTHpie mnupamuasl momyisaiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM DPa3Iu4HbIMH OpraHuzMamu», «Mopenb 3kosornueckor Humm Jlx. .
XaT4UMHCOHAY.

Tema 9. Jkoj10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero ctpykrypa. CBA3u MeXIy OpraHu3MaMu B
OHOLIEHO3E.

Okocuctema kKak OTKpbiTas cuctema (A. JIkx. Tencnu). DyHKIMOHAIBHBIE OJIOKU
OpPTaHU3MOB B JKOCUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetn. A6moTuueckre OJOKH dKocucTeM. [10UBBI M MBI B 9KOCHCTEMaX.
KpyroBoport BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE MTOKa3aTeIN SKOCUCTEMbl. buomacca v mpotyKuust. DKOJIOTMUE€CKUE MUPAMU/IbI
yuces, OMOMacCchl U SHEPTHUH.

Jlunamuka 9KOCUCmEM. Kamacmpodghuueckue nepecmpouKu. Dnykmyayuu.
HanpaprneHnHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuH. [lepBUyHBIE W BTOpUYHbBIC
CYKLECCUM W HUX MPUYMHBI. AHTpPONOTr€HHbIE BO3JAEHCTBHUS Ha cykieccuu. KiummakcHoe



coobmectBo. buopasHooOpa3ue W TMOJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTHU
COOO0I1IECTB.

[Ipupoanbie 3KOCUCTEMBI. JKocucmemvl 03€p U pex. IKocucmemvl Mopell U OKeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbvlHb.

AHTpPONIOTEHHBIE HKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuums wmexnay
AQHTPOTIOTEHHBIMU U TIPUPOTHBIMU YKOCHUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHsl. buomornueckoe ¥ XO34HWCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHMS  OCHOBHBIX  B3aMMOJICHCTBHI  OpPraHU3MOB B
sKocucTteMax. Ponb kackaomozo 3¢pgexma u 6udo8-30upukamopos (Kiouesvlx 6udos) 8
@yHrkyuonuposanuu sxocucmem. IlepeHoc SHEPTUU U BELIECTB MEXKTY CMEKHBIMU HIKOCHCTEMaMHU.
YCTOWYUBOCTh OpPraHW3MOB, TMOMYJSIIMA W OKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JICUCTBUML.

Mexanuzmol  8030eticmeus  3aeps3HeHuti  pasHblX MUunoé Ha CyOOP2aHUuZMeHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeTooIoTus MOHUTOPHUHTA €CTeCTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JdemMoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmuis! u cxemsl: «CTpyKTypa OHOILIEHO3a», « IKOCHCTEMA IIIUPOKOIUCTBEHHOTO JIECAY,
«JKocucTeMa XBOMHOTO Jiecay, «DyHKIMOHAIBHBIE TPYNIBbl OPTraHU3MOB B JKOCHUCTEME),
«KpyroBopot BelecTB B 3kocucteme», «llenu nutanus (macTOuUIHasL, IETPUTHAS )».

Tema 10. buocdepa — rinodanbHas 3KocUCTEMA

buocdepa — obmennanerapHas o0onouka 3emid, T CYLIECTBYET WM CYIIECTBOBala
*u3Hb. Pa3BuTne npeacrasnenuit o buocdepe B Tpynax 3. 3rocca. Yuenue B. WM. Bepnaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocran. JKupoe BemecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cyiecTBoBaHus 6uocheprl. OcobeHHOCTH OMochephl Kak rio0aabHOM
sKkocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOTeOXMMHUYECKHE UKIIBI (Yriiepoa, a30Ta). PUTMHYHOCTH sBIIeHUH B Ouocdepe.

3oHanbHOCTh Onocdepsl. Ilonarue o 6uome. OCHOBHbIE OMOMBI CYIIIU: TyH/Ipa, XBOWHBIE
Jeca, CMEIIaHHBIE W IIMPOKOJIMCTBEHHBIE Jieca, CTETH, CaBaHHBI, ITyCTHIHU, TPOIIMUECKHE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpyktypa u (QyHKIUS SKHBBIX CHCTEM, OIEHKa HUX pPECYypCHOro TOTEHIMana u
OonocepHbIX QyHKITHIA.

JdeMoHcTpanun

[Toptpetsr: B. U. Bepuanckuid, 3. 3rocc.

Tabmuiet u cxeMsl: «l'eocdepsr 3emnn», «KpyroBopoT azota B nmpupoze», «Kpyrosopor
yriiepojia B npupojie», «Kpyrosopot kuciopoaa B npupone», «KpyroBopoT BoAbI B IPUPOIE,
«OcHoBHBIE OMOMBI Cyny, «Kimumatudeckue nosica 3emunm», « Tyaapay, «Tairay, «CmemranabIi
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[lycTbiHsg», « Tponu4ecKuil gecy.

Tema 11. YesioBek M OKpYKawIIas cpeaa

DKOJIOTHUECKUE KpU3UCHI W WX MNpUYUHBL. BoszmelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HeHUE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pynienue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiuMmara.



AHTpOIIOTEHHOE  BO3JICHCTBUE HAa pPACTUTEIbHBIH M JKUBOTHBIM Mup. OxpaHa
PaCTUTENHLHOTO W KUBOTHOTO MUpa. OCHOBHBIE MPUHITUIIBI OXpaHbl PUPOIbl. KpacHbie KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranudeckne caapl ¥ 300JI0THYECKHE
HapKH.

OcHOBHBIE IPUHIIMITB YCTOWYHUBOTO PAa3BUTHS YEIOBEUYECTBA M MPUPOIbI. ParonaipHOe
NPUPOAONOIL30BAHNE M COXpaHeHHE OuoJorHueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3HcoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €0 BEpOSITHBIC TOCTIEACTBHSL.

Pa3BuTHe METOJOB MOHHTOPHHTa pa3BUTHS OMACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuvie ucciedosanusi nepexooa K pecypcocoepezaioujeili. U KOHKYPEHMOCHOCOOHOL
sHepeemuxke. buonocuueckoe paznoobpaszue u duopecypcvl. Hayuonanvhvle ungopmayuonmsie
cucmemvl, obecneuugaroujue 00CMyn K UHDOPpMAYUU NO COCMOSAHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUmMayuu SKOCUCmem U cnocobo8 6opvobl ¢ OUONOBPENCOCHUAMUL.
Pexoncmpykyus mopckux u HazemMHubIX 9KOCUCTNEM.

JdemMoHcTpauuu

Tabmuipl u  cxembl: «3arps3HeHHe aTtMocdepb», «3arps3HeHHe TUApocepb,
«3arps3HeHne Mo4Bb», «I[[apHUKOBEIHM YPPerT», «Oc000 oXpaHseMble IPUPOIHBIE TEPPUTOPUID,
«Mogenu ynpaBiasieMOro MUpay.

ObopynoBanue: ¢dortorpadhun OXpaHSIEMBIX PACTEHUNW W KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.



3. TEMATUYECKHWMH IJVIAH YYEBHOI'O IPEJMETA

1 cemecTp
KoauuecTBO YacoB
Ne n/m | HammeHoBaHMe pa3/1e/ioB U TeM POrpaMMbl Beero Jlexkuum, IpakTuyeckue Koasbl (])opMnupyeMle
YPOKH padoThI KOMIIeTEHIIUH
1 buonorus xak Hayka 1 1 OK 1, 0K 2, OK 5, JIP 1, JIP
2,JIP 9, JIP 10
2 JKuBbI€ CHCTEMBI M UX U3yUYEHUE 4 3 1 OK 1, OK 2, OK 5, JIP 1, JIP
2,JIP 9, JIP 10
3 buonorus kinetku 4 3 1 OK I, OK 2, OK'5, JIP 1, JIP
2,JIP 9, JIP 10
4 XuMudeckas OpraHu3alus KJIeTKU 7 3 4 OK 1,0K2, 0K 4 OK 5, JIP 1,
JIP 2, JIP 9, JIP 10
5 Ctpoenue u GyHKIIUU KICTKH 6 2 4 g)’ljnl)’ 9(,) IJ(H% ’I%K >, JIP 1, JIP
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B KIIETKE 6 2 4 OK 1, OK 2, OK'5, JIP 1, JIP
2,JIP 9, JIP 10
7 HacnencTennas nadopmanus u peanusanus e€ B 6 3 3 OK1,0K2,0K 5, JIP 1, JIP
KJIETKE 2,JIP9, JIP 10
8 JKU3HEHHBIN LIUKIT KIETKA 5 2 3 S’Ijnl)’ ;? Ifnz ,1(31( >, JIP 1, JIP
9 Crtpoenne u pyHKIIUH OPraHU3MOB 8 2 6 OK 1, OK 2, OK 4 OK'5, JIP 1,
JIP 2, JIP 9, JIP 10
10 Pa3zmHOXeHUE U pa3BUTHE OPraHU3MOB 3 2 1 OK 1, OK 2, OK'5, JIP 1, JIP
2,JIP 9, JIP 10
11 ['eHeTnka — HayKa O HACJIEICTBEHHOCTH U 4 4 OK1,0K 2, 0K 5, JIP 1, JIP
HW3MEHUYUBOCTH OPTraHU3MOB 2,JIP 9, JIP 10
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 3 2 1 OK 1, OK 2, OK 5, JIP 1, JIP
2,JIP9,JIP 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 3 2 1 OK 1, OK 2, OK'5, JIP 1, JIP
2,JIP 9, JIP 10
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T'eneTuka uenoBeka

OK 1,0K2,0K 5, OK 7, JIP

6 > ! 1,JIP 2, JIP 9, JIP 10
15 Cenexuusi OpraHu3MOB 2 1 1 OK 1,0K 2, 0K 5, OK 7, JIP
1, JIP 2, JIP 9, JIP 10
16 BroTexHoorus u CHHTETUYECKast OMOJIOTHS 1 1 OK I, OK 2, OK 5, OK 7, JIP
1,JIP 2, JIP 9, JIP 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 38 30




2 cemecTp

KoanyecTBO 4acos

Ne n/m | HammeHoBaHue pa3/ie/ioB 4 TeM NPOrpaMMbl B Jleknuu, Ipakruyeckue | Koabl opmupyembix
cero YPOKH padoThI KOMIeTeH Ui
1 3apoKICHNE U PA3BUTHE 3BOJIFOIMOHHBIX 3 1 5 OK1,0K2,0K 5, 0K 7, JIP
MIPEACTaBICHUIN B OMOJIOTHH 1, JIP 2, JIP 9, JIP 10
) OK 1,0K2,0K 5, OK 7, JIP
2 MukposBonronus U €€ pe3ysbTaTsl 5 1 4 1 JIP 2. JIP 9. JIP 10
. OK 1,0K2,0K 5, OK 7, JIP
3 MakposBosnronus U €€ pe3yJbTaThbl 1 1 L JIP 2. TIP 9. JIP 10
OK 1,0K 2, 0K 4, OK 5, OK
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 3emiie 9 4 5 7 JIP 1. JIP 2. JIP 9. JIP 10
OK 1,0K 2, OK 5, JIP 1, JIP
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHES 5 4 1 > TP 9. TIP 1
DKOJIOTHsl — HayKa O B3aUMOOTHOIIEHUSIX OK 1. OK 2. OK 5. OK 7. JIP
6 OpPraHu3MOB M HaJIOPTaHU3MEHHBIX CHCTEM C 5 4 1 ) HP, 5 JIp ’9 TP ’1 0 ’
OKpY>Karolleu cpenou ’ ’ ’
OK 1,0K2,0K 5, 0K 7, JIP
7 OpraHusMmsl U cpesja 0OUTaHHs 8 4 4 1 JIP 2. JIP 9. JIP 10
. OK1,0K2,0K 5, 0K 7, JIP
8 DKOJIOTHS BUJIOB U MOMYJISLIAI 8 4 4 1 JIP 2. JIP 9. JIP 10
OK 1,0K2,0K 5, OK 7, JIP
9 DKousorust coo0IIecTB. DKOIOTHUECKUE CUCTEMBI 7 4 3 1 JIP 2. JIP 9. JIP 10
OK1,0K2,0K 5, OK 7, JIP
10 buocdepa — rmobanbHast skocucTemMa 5 4 1 1 JIP 2. TIP 9. JIP 10
OK1,0K2,0K 5, OK 7, JIP
11 YenoBek u OKpysKarolas cpena 1 1

1, JIP 2, JIP 9, JIP 10
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Pe3epBHOE BpeMs (IOArOTOBKA IPOEKTA), B T.4.
KOHCYJIbTallUH

OK 1,0K 2,0K 4, OK 5, OK
7,JIP 1, JIP 2, JIP 9, JIP 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

66

36

30




4. YCJIOBUA PEAJIN3ALIIUU TPOTPAMMBI YYEBHOTI'O ITPEJIMETA

4.1. TpeboBaHus K MUHUMAJIbHOMY MaTe€pHAIbHO-TEXHUUYECKOMY 00€CIIeueHHUI0

Peanuzanus yqaeOHON AUCIUIUTMHBI TpeOyeT HaNU4YKs yueOHoro kabuHera «315»

Ob6opynoBaHue yueOHOTO KaOuHETa!

- MOCAJIOYHBIE MECTA 110 KOJIMYECTBY O0YUarOIIUXCS;

- paboyee MecTO MpernoaBaTes;

- y4eOHO-HaIJIIHbIE TOCOOHS [0 XMMUHU

- TUTaKaThI

TexHuueckue cpencTBa 00y4eHuUs:

-KOMIIBIOTEP

-TE€JEBU30p  IBETHOTO  u300pakeHUs  kuakokpucrammueckuit  HYNDAI  H-
LED55U601BS2S

4.2. NadopmanmonHoe odbecrieueHrue 00y4eHus
[lepeuenp pekoMeHOyeMbIX y4ueOHBIX M3AaHUN, IHTepHeT-pecypcoB, IOMOIHUTEIHHOU

JUTEPATYPHI
OcHOBHbBIE UCTOYHHKHU:
OU 1 — Spweiruna B.H. - buonorus (0a30oBelii M yriiyOJ€HHBIH YPOBHH)

https://urait.ru/viewer/1A86A2BB-28B4-40B2-A279-D311B8657324

OU 2 - buonorus .O6mas Ouonorus. Yuebuuk 10-11 kmacc.( 6a30BbIil ypOBEHb )
Kamenckuit A.A.,Kpukcyno E.A., Ilaceunuk B.B. | Kamenckuii A. A.,2021, U3narenscTBo
JIPO®A - https://file.11klasov.net/14132-biologija-obschaja-biologija-10-11-klass-kamenskij-
aa-kriksunov-ea-pasechnik-vv.html

OU 3 — BupryanbHas nabopatopus - https://content.edsoo.ru/lab/subject/1/

JlonoTHUTEIbHBIE HCTOYHHUKH:

AU 1 - JI.K. benses, [1.M. bopoaun O6mas 6uonorust 10-11 knace, yuebHoe nocodue,

5. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOT'O ITPEJIMETA
KonTponbs u omeHka pe3yiabTaToB OCBOeHHUs ydeOHoro mpenmera [1J[.02 buomnorus
OCYLIECTBJIIETCS IPENOJaBaTeIeM B IPOLECCE INPOBEACHMsI INPAKTHUUECKUX 3aHATUH U
1a00paTOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBINOJIHEHUS O0YyYalOIMMUCS UHAUBHUIYaJIbHbBIX
3aJjaHui, uccieqoBaHuil. Pe3ynbraThl 00ydeHus OnpeaessoT, 4To 00yyarouecs JOHKHbI 3HaTh,
MMOHUMATh U JEMOHCTPUPOBATH 110 3aBEPILIECHUU U3yUEHUS AUCLIUIIINHBIL.
Jns  GopMHpOBaHUS, KOHTPOJS M OLEHKH pe3yJbTaTOB OCBOEHHUS YUE€OHOM TUCIMIUIMHBI
HCIIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEICTABISIONIAast COO0M KOMIUIEKC YUeOHbIX
MEpONPHUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu O0y4deHHs M CHOPMYJTUPOBAHHBIX C Y4ETOM
OI'OC COO (mpeametHsbie pe3ynbraThl o aucuuiuinae) 1 I'OC CIIO.

Pe3ynbrarsl 00yueHus @OpMBI U METOJIbI KOHTPOJIS
pe3yIbTAaTOB OOYUCHHS

e cdopMUPOBaHHOCTH 3HAHWI O Mecte u pouu | *Ompoc
OMOJIOTUM B CHUCTEME €CTECTBEHHBIX HAayK, B
(bOpMHPOBAHNY €CTECTBEHHO-HAYYHON KapTUHBI MUpA,
B TO3HAHUM 3aKOHOB IPUPOABI U PELIEHUHU MpobiieM
palMOHAIILHOIO  NPUPOJOIOJIB30BaHUSA, O BKIAJE
POCCHICKMX H 3apyOeXHBIX YYEHBIX B pPa3BUTHE
Oouooruy;

‘OI_ICHKa BBIINIOJIHCHHUA 3aJaHHA Ha
MPAKTUYCCKOM 3aHATHU

e BJIAJICHUEC CHUCTEMOM OHMOJIOTMUECKMX 3HAHHWM,
KOoTOpast BKJIIOYACT: OCHOBOITOJIAraroIINe
OMOJIOTUYECKHE TEPMUHBI M MOHATUS (KU3Hb, KJIETKa,



https://urait.ru/viewer/1A86A2BB-28B4-40B2-A279-D311B8657324
https://file.11klasov.net/14132-biologija-obschaja-biologija-10-11-klass-kamenskij-aa-kriksunov-ea-pasechnik-vv.html
https://file.11klasov.net/14132-biologija-obschaja-biologija-10-11-klass-kamenskij-aa-kriksunov-ea-pasechnik-vv.html
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OpraHu3M, MeTa0oJHM3M, TOMEOCTa3, CaMOpETyJIsLus,
CaMOBOCIIPOU3BECHUE, HaCJIEICTBEHHOCTb,
W3MEHYMBOCTh, POCT M Pa3BUTHE), OHOJIOTHYECCKHE
teopud (kaetounas Teopus T. [lIBanna, M. IlIneiinena,
P. BupxoBa, XpOMOCOMHasl TEOpUs HACIEACTBEHHOCTU
T. Moprana), yuenusi (H. M. BaBunoBa — o menTpax
MHOT0OOpa3usi ¥  MPOUCXOXKIEHUS  KyJIbTYPHBIX
pacTeHuii), 3aKOHbI (€AMHO0Opa3us TOTOMKOB IIEPBOTO

MOKOJICHUS,  pacUICIUICHHUS, YUCTOTBI ~ TaMeT,
HE3aBUCUMOTO Hacle0BaHus r. Mennens,
TOMOJIOTHUYECKHUX PAIOB B HaCJIeACTBEHHOMN
m3meHunBoctd H. WM. BaBwioBa), NpuUHIHIBI
(KOMIUIIEMEHTApPHOCTH);

e BJIAJICHUE OCHOBHBIMHM  METOJaMH  HAay4YHOTO
MO3HAHUS,  HCIOJNB3YeMBIX B  OHOJIOTUYECKUX
HCCIEAOBAHUSAX  KUBBIX  OOBEKTOB  (OMHUCAHUE,
U3MEpeHHe, HaOI0IeHNe, YIKCIIEPUMEHT);

® yMEHHE BBIJCNATh CYIIECTBEHHbIE TPHU3HAKH:
BUPYCOB,  KJETOK  MPOKApUOT U  JYKApHOT,

OJTHOKJIETOYHBIX UM MHOTOKIIETOYHBIX OPTaHHU3MOB, B
TOM uHciie OakTepuit, TpuOOB, PaCTCHUIA, )KUBOTHBIX H
YelIOBEKa, CTPOCHHS OpPraHOB W CHCTEM OPTraHOB
pacTeHWil,  JKMBOTHBIX,  UYEJIOBEKa,  IPOIECCOB
KHU3HEIEATCILHOCTH, MPOTCKAIOIIUX B OpraHU3Max
pacTeHMii, XUBOTHBIX M YEJIOBEKA, OMOIOTUYECKUX
mporeccoB:  oOMeHa  BemecTB  (MeTabom3M),
MIPEBpAIICHUS] SHEPTHH, OpOKEHUs, aBTOTPOPHOTO U
reTepoTpOPHOr0 TUINOB NUTAaHUA, (POTOCUHTE3a U

XEMOCHUHTE3a, MHUTO3a, Melo3a, TaMeToreHesa,
SMOpHOreHe3a,  MOCTAIMOPHUOHAIILHOTO  Pa3BHUTHS,
Pa3MHOKEHUS, WHUBUTyTBHOTO pa3BUTHS

opranu3Ma (OHTOTEHe3a), B3aUMOJACHCTBHS T'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TO0pa;

® yMCHHE YyCTaHABIHMBATh MEXIY
OpraHoMJaMM KJIETKH U UX (YHKIHUAMH, CTPOCHUEM
KJIETOK DPAa3HBIX TKaHeH W WX (QYHKIHAMH, MEKIY
OpraHaMM W CHUCTEMaMH OpraHOB Yy pAacTEeHUi,
KMBOTHBIX M 4Y€JOBEKa M UX (QYHKIUSAMH, MEXKITY
CHCTEMaMH OPraHOB U UX QYHKLHUAMHU, MEXKAY dTallaMu
oOMEHa BEIIECTB, JTalaMH KIETOYHOTO LHUKIA |
KM3HEHHBIX  [UKIOB  OpPraHU3MOB,  OSTalamu
AMOPUOHAIEHOTO Pa3BUTHUS, TEHOTHIIOM M ()EHOTHIIOM,
(deHoTUnoM u (hakropamMu cpeibl OOUTaHUS;

B3aMMOCBA3HU

® YMCHUC BbBIIBJITH  OTIIMYUTCIIBHBIC  IMPU3HAKH
JKHMBBIX CHUCTEM, B TOM 4YHCJIIC paCTCHHﬁ, KHUBOTHBIX U

YEJI0OBEKA;

M Brimonaenrne mHUCHbMEHHOTO

3aJaHusd Ha 3aHATHU u/unu

CaMOCTOSITENIbHOW paboTe

e TecrupoBanue

. Penrenue 3amau

e Cocrasienne Ta0InLI

. CocTaBiieHHE CXEM

. Iloaroroska cooOIEHHH
(mokIamoB)

[ToaroroBka u 3ammTa MPOSKTOB

[lTopsmok  mpoBeneHus:  TEKyUIUH
KOHTPOJIb TPOBOJUTCA Ha YYCOHBIX
3aHATUAX, a TAK)KE BKIIOYAET B ceds
OLICHKY

camocTosiTeNlbHOU paboTel. Ilopsaok

BBIINOJIHCHUA

MPOBEACHUS  TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH OTIpeIeNAeTCs
pabounmu MaTepuagaMu

TpenoaaBaTesisi, pa3padaTbiBAEMbIMHU
JUTS TIPOBEACHUST YUEOHBIX 3aHATUN U
(hOHIOM OIIEHOYHBIX CPEJICTB.




® yMeHHe UCIOJIb30BaTh COOTBETCTBYIOLIHE
apryMeHTbI, OHOJIOTMYECKYI0 TEPMHUHOJIOTHUIO U
CHUMBOJIMKY JUISl JOKA3aTeIbCTBA POJCTBA OPTaHU3MOB
pa3HBIX CUCTEMAaTHYECKUX TPYIIIT;

e yMEHHE pemarbh OMOJIOTUYECKHE 3a/1a4H, BBISIBISAThH
MIPUYHNHHO-CJICICTBEHHBIE CBSI3U MEXITy
UCCIIelyeMbIMH  OHMOJIOTMYECKUMHU  IIpoLleccaMu U
SBJICHUSMHM, JeJaTb BBIBOJBI M IPOTHO3bI Ha
OCHOBAHHUU TOJYYE€HHBIX PE3yJIbTATOB;

® yMEHHE BBIOJIHATH JJA0OPATOPHBIE U MPAKTHUECKUE
paboThI, COOI0ATh TpaBMIIA IPH PadOTE ¢ YIEOHBIM U
71ab0paTOpPHBIM 000PYI0BAaHUEM;

e yYMEHHE BBIIBUTATh THIOTE3BI, MPOBEPATH WX
HKCIEPUMEHTAIBHBIMU ~ CpPEeJICTBaMM,  (hopMynupys
LeJIb MCCIEOBAHUS, aHAIM3UPOBATh IOJyYEHHbIE
pe3yJbTaThl U I€TaTh BBIBOBI;

e yMEHHE y4yacTBOBATh B yU€OHO-UCCIIEI0BATENbCKON
pabore mO OWOIIOTHH, OKOJOTHH W MEIUIMHE,
IIPOBOAMMOM Ha 0a3e IIKOJIbHBIX Hay4YHbIX OOIIECTB, U
yOJIMYHO MPECTaBIATh MOJyYEHHBIE PE3yJIbTaThl Ha
YUYEHUYECKUX KOH(PEPEHIUIX;

® yMEHHE OIICHUBATh 3TUYECKHE aCIIEeKThI
COBPEMEHHBIX MCCIEOBAaHUN B 00IaCTH OHOJIOTHH U
MEIUITUHEI (k1I0HMpOBaHKE, HCKYCCTBEHHOE

OILIOIOTBOPEHHE, HAIIPABICHHOE U3MEHEHNE TeHOMA U
CO3/IaHUE TPAHCTEHHBIX OPTAaHU3MOB);

® YMCHHE OCYIIECTBISATH  OCO3HAHHBIA  BBIOOP
Oynymeid  mpodecCHOHAIbHOW  JESITEIBPHOCTH B
o0mactTy OWOJOTHHM, MEIMIUHBI, OHOTEXHOJIOTHH,
BETCpUHAPUHU, CEJIBCKOTO  XO35MCTBA,  IHUILIEBOU
MPOMBIIIJICHHOCTH,  YIUIyOJATh  TIO3HABATEIBHBIM
WHTEpPEC, HANpaBJICHHBIM Ha OCO3HAHHBIH BBIOOP
COOTBETCTBYyWOIEH mpodeccun ¥  TPOAOIKEHUE
OMONIOTMYECKOro  O0pa3oBaHHS B  OPTaHU3AIMSIX
CpeIHero podeccnoHaIEHOTO u BBICIIICTO
oOpa3oBaHHs.

[IpenMeTHbIE  pe3ynbTaThl  OCBOEHUS  y4eOHOIO
npenmera «buonorus» Bo 2 cemecmpe ITOJKHBI
OTpaXkaTh:

e chOpMUPOBAHHOCTh 3HAHMA O MeECTe€ W pOIHU
OWoNorMM B CHCTEME CCTECTBCHHBIX HayK, B
(hOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, B IO3HAHWM 3aKOHOB MPUPOIBI U
pEIIeHNH JKOJIOTUYECKUX MpoOsieM dYenoBedecTBa, a
TaK)K€ B PEUIEHHH BOIPOCOB  PALHUOHAIBHOIO




NPUPOIOIIOIB30BAHNS, u B (dbopmupoBaHUU
LIEHHOCTHOTO OTHOIIEHHUS K MpHUpPOJE, OOIIECTBY,
YellOBeKy, O BKJIaJ€ POCCHUICKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH;

® yMEHHE BJIAJIETh CUCTEMOW OMOIOrMYECKUX 3HAHUH,
KOTOpas BKJIIOYAeT OMNpENeleHUuss U IOHHUMAaHue
CYLUIHOCTH  OCHOBOIIOJIATAIOIINX  OHMOJIOTHYECKHUX
TEPMUHOB W TOHATHH (BUH, dKocuctema, ouocdepa),
OMOJIOTUYECKHE TEOPUHU (DBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKasl TEOPHSI IBOJIIOINH), YICHUS
(A. H. CeBepuoBa — 0 MmyTAX U HaIlpaBICHUIX
sBomtonnn, B.1. BepHanckoro — o 6uocdepe), 3aK0HBI
(remetnueckoro pasHoBecus JDk. Xapau u B.
BaitnOepra, 3apoasimeBoro cxoactsa K. M. bapa),
npaBuia (MuHumyma lO. JIuOuxa, 3KOIOTHYECKOH
MUPAMUJIbl  SHEPrUM), TUIIOTE3bl (TUIIOTE3a «MHUpa
PHK» V. I'mnGepra);

® yYMEHHE BJAJICTh OCHOBHBIMH METOJIAMH HAYYHOTO
MO3HAHUS, HUCIHOJIB3YEMBIMH B  OHMOJOTHYECKUX
UCCIIEIOBAaHUSIX KMBBIX OOBEKTOB M 3KOCHCTEM
(onmcanue, u3MepeHue, HabIOACHNE, YKCICPUMEHT),
croco0amMy BBISIBIICHUSI W OLEHKH aHTPOTIOT€HHBIX
W3MEHEHUH B MPUPOJIE;

® yYMEHHE BBIJICIATh CYIIECTBEHHBIC IPHU3HAKU:
BHJIOB, OHOICOIIEHO30B, JKOCHUCTEM H OHOChEpHI,
CTaOMJIM3UPYIOLIETO, JABWXKYILIETO U Pa3phIBAIOLIETO
€CTeCTBEHHOTO  OTOOpa,  aJuIOMaTpUyYecKoro |
CUMIaTPUYECKOT0  BH1000pa3oBaHMUs, BIIMISTHUS
JBIKYIUX CHUJT 3BOJIIOLMU HA TeHO(MOH MOMYJISIUY,
NPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpelie OOuTaHus,
YyepeoBaHMs HaIPaBICHUI SBOJIIOLUHU, KPyroBOpPOTa
BELIECTB U [TOTOKA SHEPTUU B SKOCUCTEMAX;

e YMEHHME YCTaHaBIMBATh B3aUMOCBSI3U  MEXKAY
IpoLEeccaMd  3BOJIOIUM,  ABWKYLIMMH  CHJIAMH
aHTPOIOreHe3a, KOMITOHEHTaMHU pa3IMYHbIX
HKOCHUCTEM U MPUCTIOCOOIEHUSIMHU K HUM OpPraHU3MOB;
® YMEHHE BBIBIATH OTJIMYUTENbHBIE MPHU3IHAKU
JKUBBIX CHUCTEM, MPHUCIIOCOOJICHHOCTh BHUJOB K cpejie
oOuTaHu, a0MOTHYECKUX H OHMOTHYECKHUX
KOMITOHEHTOB 3KOCUCTEM, B3aMMOCBS3€H OpPraHW3MOB
B COOOIlECTBaX, aHTPONOTEHHBIX W3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH;

® yMEHUe UCIOJIb30BATh COOTBETCTBYIOIIIHE
apryMEeHTbI, OHMOJIOTMYECKYI0 TEPMHUHOJIOTHUIO U
CUMBOJIMKY JUISl OKa3aTelbCTBa POJCTBA OPraHU3MOB
pasHBIX  CHCTEMAaTHYECKMX TpPYMI, B3aUMOCBSI3U




OpraHu3MOB M  cpeabl  OOUTaHUS,  EIAWHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHUS
MHOr000pa3usi BUIOB H JKOCHUCTEM KaK YCIIOBHUS
COCYIIIECTBOBAHHUSI PUPOJIBI U YETIOBEYECTRA;

® yYMEHHE pemarbh OMOJIOTUYECKHUE 3a/1a4H, BBISBISThH
NPUYHHHO-CJIE/ICTBEHHbIE CBSI3U MEX]Ty
UCCIIEyeMBIMH  OMOJIOTUYECKUMHU  TIpoIlecCaMu U
SBIICHUSIMH, JENaTh BBIBOJBI M TPOTHO3BI HA
OCHOBAHHWH TIOJTYYCHHBIX PE3yJIbTATOB;

® yMEHHE BBITOJIHATH JIA0OPATOPHBIC U MPAKTHUECKUE
paboThI, COONIOAATH MTPaBUJIA PU pabOTE ¢ YUSOHBIM U
1a00paTOPHBIM 000pPYI0BaHUEM;

® YMCHHE BBIIBUTATh THIOTE3bl, MPOBEPIATH WX
HKCIEPUMEHTAIBHBIMU  CpeJICTBaMH,  (hopMynupys
IeNIb MCCJIEIOBAHUs, aHAIM3UPOBATH IOJyUYCHHBIE
pe3yIbTATHI U IeTaTh BHIBOIBI;

® yMEHHE y4acTBOBATh B yU€OHO-HCCIIEIOBATEIBCKOM
pabore mTO OWOJIOTHH, OKOJOTHMH U MEIUIIMHE,
MPOBOIUMON Ha 0a3e MIKOJILHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO MPEICTAaBIATh MMOJyYEHHBIC PE3yIbTaThl HA
YYEHHUYECKUX KOH(PEPEHIHIX;

e yMEHHE OIICHMBaTh THUIOTE3bl M TEOPHH O
MIPOMCXOXKACHUU JKU3HU, YEIOBEKAa W YEJIOBEYECKHX
pac, O TpUYMHAX, TIOCIEIACTBHAX M CIOco0ax
NPEJOTBPAIlICHUST  TJOOANBHBIX ~ W3MCHEHWH B
ouocdepe;

® YMEHHE OCYUIECTBIATh  OCO3HAaHHBIH  BBIOOD
Oynaymieii  mpodecCHOHANBHON  JEATEeIhbHOCTH B
o0iacTi GMOJIOTUH, SKOJIOTHH, MPUPOAONOIb30BAHNUS,
MEIUIUHBI, OMOTEXHOJIOTHH, TICIXOJIOTHH,
BETEpUHAPUH, CEJIBCKOTO  XO3SHCTBA, MHUIIEBON
NPOMBIIIICHHOCTH,  YIIyOJNATh  MO3HaBaTEIbHBIN
UHTEpEC, HalpaBiICHHBbIH Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYWOIIEH mpodeccnn ¥ MPOIOIHKEHUE
Ouosiornyeckoro o0Opa3oBaHUSI B  OpraHU3AIMIX
CpeIHero npodeccrnoHaIbHOTO u BBICIIIETO
oOpa3oBaHMUs.




