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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma o yueOHOMY tipeamety "buonorus" (nangee - OMONIOTHs) HA YPOBHE CpelHEro o0Imero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit ®@enepanuny, ®I'OC COO, Konnenuu mnpenogaBaHus
yueOHOTo npenMeTa «BbHoorus 1 OCHOBHBIX MOJIOKEHHH (heaepaibHON pabodel mporpaMMbl BOCITUTAHUS.

VYuebublii npeamer «buonorus» yrmyonénnoro ypoBHs uzydenus (10—11 xiaccer) sBisieTcss OHUM M3 KOMIIOHEHTOB IPEAMETHOM 00acTu
«EcrectBeHHo-HayuHble TipeaMeThl». CoriacHo mnonoxkeHusM PI'OC COO npodunbHble y4eOHBIC NPEIMETHI, M3ydyaeMble Ha YIIyOJIEHHOM
YPOBHE, ABJISIIOTCA cl1ocoO0M auddepeHpanny o0y4eHus Ha ypoBHE CpeIHEro oo1ero oopa3oBaHus U NpU3BaHbl 00ECIIEUUTh IPEEMCTBEHHOCTD
MEXTy OCHOBHBIM OOIINM, CPETHUM OOIINM, CPETHUM MPO(PECCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems KaKAbIi U3 3TUX YU4eOHBIX
IIPEIMETOB JIOJKEH ObITh OPUEHTHUPOBAH HAa MPUOPUTETHOE peLIeHHE 00pa30BaTENIbHBIX, BOCIMTATEIbHBIX U PA3BUBAIOLIUX 33]1a4, CBA3AHHBIX C
npodopueHTaneil o0ydyarolMuXcsl M CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOH 00JIaCTM HAy4YHOTO 3HAaHMs, CBS3aHHOIO C OHOJIOTHEH,
MEIULMHOMN, KOJIOTHeH, ICUXO0JIOTUEH, CHOPTOM UJIM BOCHHBIM JIEJIOM.

[IporpamMma o yuebHomy npeamery "buosorus" naér mpeiacraBieHHe O LENU U 3aJadax U3ydeHHs ydeOHoro npeamera «buosorus» Ha
yIIyONE€HHOM YpOBHE, ONpEZeNnsieT o0si3aTeIbHOe (MHBApUAHTHOE) MPEIMETHOE COJAEp)KaHHe, €ro CTPYKTYpHUPOBAHHE IO pasfesiaM M TeMaM,
pacripelielieHue 10  KJlaccaM, PpEKOMEHJyeT I0C/e0BaTeIbHOCTh H3Y4EHHs Y4eOHOro marepuaiga ¢ Y4€TOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKK y4eOHOro Ipoliecca, BO3PAaCTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme mo 6Mosioruu peaan3oBaH
MPUHLIMII TPEEMCTBEHHOCTH C H3y4yeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOIO o0miero oOpa3oBaHus, Onarojnapsi 4emMy HpocMaTpuUBaeTcCs
HaIpaBJICHHOCTh Ha TMOCIEAYIOUIee pa3BUTHE OHOJOTMYECKHMX 3HAHUI, OpPUEHTHPOBAHHBIX Ha (POPMHpPOBAHHE ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, SKOJOTMYECKOTO MBIIIJICHUs, MPEACTaBICHUN O 370poBOM o0Opa3e »XU3HU, HAa BOCHUTAHHE OEpeXHOro OTHOLIEHHS K
OKpy>Katoliel mpupoJHoi cpeze. B mporpaMmMe mo OMOMOTMM Takke MOKa3aHbl BO3MOXKHOCTH yd4eOHOro mpeamera «buonorus» B peanusanuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U IpPEIMETHBIM pe3yjibTaTaMm OOydeHUs U B (HOpPMHpPOBAHHUU
OCHOBHBIX BHJIOB y4€OHO-ITI03HABATEIbHON JEATEIILHOCTH OOYUYaIOUIUXCSl IO OCBOCHHUIO COJEPKaHMsI OMOJIOrMYECKOro oOpa3oBaHUsl HAa YpPOBHE
CpeAHero o01ero oopa3oBaHusl.

VYuebublii npenmer «buonorus» Ha ypoBHE CpelHEro oouiero oOpa3oBaHMs 3aBeplIaeT OHMOJIOrMYeckoe oOpa3oBaHHME B IIKOJIE U
OPUEHTHPOBAH Ha paclIMpeHHe U yriyOJieHHe 3HaHWM oOyyarouuxcsi O KUBOW MPUPOJE, OCHOBAX MOJIEKYISPHOM M KJIETOYHOW OHMOJIOrHH,
SMOPHUOJIOTUY U OUOJIOTHU Pa3BUTHS, TEHETUKH, CENIEKLIUH, OMOTEXHOJIOTUH, IBOJTIOLMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriyOojieHHOM ypOBHE OPHEHTHUPOBAHO Ha MOJATOTOBKY O00y4aroHmIMXcs K MOCIETYIOIIEMY
MOJIyYeHHI0 OMOJIOTMYECKOro 00pa3oBaHMs B By3aX M OpPraHM3aLMUAX CpeaHero npodeccruoHanbHOro odpaszoBaHus. OCHOBY €ro CoJepKaHUs
COCTaBIIIET CHUCTEMa OMOJIOTMYECKMX 3HAHMUMU, MOJYYEHHBIX HPU H3YyYEHHUU OOYYAIOIIUMHCS COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX pa3fesioB
OMOJIOTMM Ha YpOBHE OCHOBHOrO o0miero obpaszoBanus, B 10—11 kimaccax 3Tu 3HaHMs MOJy4aroT pa3BuUTHE. Tak, pacHmiMpeHbl U YriyOJaeHb
OMOJIOrMYecKHe 3HAHUS O PACTEHUSIX, )KUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me 4YeJIoBeKa, OOUIUX 3aKOHOMEPHOCTSAX KU3HHU, JAOMOJHUTEIBHO



BKJIIOYCHBI OHMOJIOTMYECKHE CBEIEHHUS MPUKIAJAHOTO W IOMCKOBOTO XapakTepa, KOTOPBIE MOKHO MCIOJIb30BaTh KAaK OPUEHTUPBI JUIA
nocjenyomero Beibopa npodeccun. Bo3moxkHa Takke MHTETpanus OMOJOTHYECKUX 3HAHHHM C COOTBETCTBYIOIIUMH 3HAHUSMH, MOTYYEHHBIMU
00y4aroIUMHUCs MIPU N3y4YE€HUH (PU3UKH, XUMUU, Feorpapuu 1 MaTeMaTHKH.

CtpykTypa mporpamMmsl 1Mo yaeOHoMy mpeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIN MOJIXObI K U3YYCHHUIO
o6uosioruu. CoraacHo UM, U3y4arOTCS CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIMH, 3BOIOLUN
OpPraHUYeCcKOro Mypa Ha 3emiie, COXpaHeHHsS OMOJIOTMYEecKOro pasHooOpasus ruraneTsl. Tak, B 10 kimacce u3y4aroTcs OCHOBBI MOJICKYJISIPHOU U
KJIETOYHOM Ouonoruu, 3MOpPHOJNIOTMHM U OWOJOTMM Ppa3BUTHUsS, TEHETUKH U CEJNCKUUH, OHOTEXHOJOTMM W CHUHTETHYECKOH Ouosoruw,
aKTYaJIM3UPYIOTCS 3HAHUS 00ydarolmxcs 1Mo 00TaHUKE, 300JI0TMH, aHaTOMUH, (U3N0I0ruu 4yenoseka. B 11 kiacce u3ydarorcs 3BOJIOLUOHHOE
ydeHHe, OCHOBBI 9KOJIOTHH U Y4eHHue 0 duocdepe.

VYuebublii npenmer «buonorus» npusBaH 00€CIEYNTh OCBOCHHE 00YJAIOIIUMUCS OMOJIOTUYECKUX TEOPHI M 3aKOHOB, UCH, IPHHIIUIIOB U
IIPAaBUJI, JIEXKAIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAY4YHOM KapTHHBI MUpA, 3HAHUN O CTPOEHUH, MHOI000pa3HHu U OCOOCHHOCTAX KIIETKH,
OpraHusMma, IMONYJISLKH, OHOLIEH03a, SKOCHCTEMBbI, O BBIJAIOUIMXCS HAYYHBIX JOCTHXKEHMSIX, COBPEMEHHBIX MCCIIEJJOBAaHUSAX B OHOJIOrHH,
MPUKIIQJHBIX aCMeKTaX OMONOTHYECKUX 3HAHWH. [ pa3sBUTHA U TOJIep)KaHus HHTEpeca 00yJaromuxcs K OMOJIOTHH HapsAy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepuajia B COICPKAHUU NPOTPaMMBI 1O OMOJIOTHH TPEIyCMOTPEHO 3HAKOMCTBO C WCTOPHEH CTAaHOBJICHUS U
pa3BUTH TOW MM MHOM 00jacTh OMOJIOTMM, BKJIAJOM OTEUECTBEHHBIX U 3apyO€KHBIX YYEHBIX B PELICHHE BAXKHEUIIMX OMOJOTHMYECKUX U
HKOJIOTHYECKUX MPOOIIEM.

Ilenp u3yuyenust ydeOHoro npeamera «buonorus» Ha yriyOJ€HHOM YPOBHE — OBJIQZIeHHE OOYYalOIMMUCSA 3HAHUSMU O CTPYKTYpPHO-
(YHKIIMOHAJIBLHOW OpraHU3alliy KUBBIX CUCTEM Pa3HOI0 paHra u NpHoOpeTeHue YMEHUN UCI0JIb30BaTh ATH 3HaHUS B (POPMHPOBAHUM MHTEpECa K
orpeieIEHHON 00J1acTH MpOo(eCcCHOHATBHON NeATETbHOCTH, CB3aHHON ¢ OMOJIOTHEl, WiIn K BBIOOPY y4eOHOro 3aBeleHHs Ul MPOJOJIKEHUsS
OM0JIOrNYEeCKOr0 00pa30BaHUs.

JlocTuxenue ey u3ydeHus yueOHoro npeamera «buonorus» Ha yriayO0nEHHOM ypOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIUMUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPHSIX, KOHUENIUIX, TUI0Te3axX, 3aKOHaX,
3aKOHOMEPHOCTAX WU TMpaBHJaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI KapTHHY MHpPA; O CTPOEHUHM, MHOTrooOpasuu H
0COOEHHOCTSIX OMOJIOTHUECKUX CHCTeM (KJeTKa, OpraHu3M, MOMYJsAlus, BUA, OuoreorneHos, Ouocdepa); O BBLIAOIMXCA OTKPHITHAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUY;

O3HaKOMJIEHHE OOy4aroluXcsi C METOJaMHU [O3HAHMUS JKUBOM MPHUPOABI: HCCIEAOBATEIbCKUMU METOJAaMU OHOJIOIMYECKHUX HayK
(MONEeKynspHOH M KIJIETOUYHOM OHMOJOrHH, SMOPHUONOrHMM W OWOJOTMM Pa3BUTHUS, T€HETHKU U CEJIEKIMH, OMOTEXHOJOTMU W CHHTETHUECKOMN
OMO0JIOTMH, TAJIEOHTOJIOTUH, YKOJIOTHH); METOJIaMU CaAMOCTOSITEIILHOTO MPOBEACHHUS OMOJIOTHYECKUX MCCIIEJOBAaHUH B J1a00paTopuu M B IPUPOE
(HabnroeHne, u3MepeHne, SKCIIePUMEHT, MOJIEIMPOBAHNUE);



OBJIAJICHUE OOYYAIOIIUMUCS YMEHHUSMHU: CAMOCTOSATEIBHO HAXOJUTh, AaHAIU3UPOBATh M HCIIOJIB30BaTh OMOJOTHYECKYI0 HH(OpMAIHIO;
MOJIb30BaThCsl  OMOJIOTMUECKOW TEPMHHOJIOTHEH W CHMBOJIMKOM; yCTaHAaBIMBATh CBSI3b MEXKAY pPa3BUTHEM OWOJOTHM W  COLMAIBHO-
HKOHOMHMYECKUMU U IKOJIOTUYECKUMU MpoOIeMaMH 4eJI0BEUECTBA; OLIEHUBATD MTOCIIEJCTBHUS CBOCH NEATEIBHOCTH 10 OTHOIICHHUIO K OKpY’Karolei
MPUPOAHON cpelle, COOCTBEHHOMY 3/I0POBBIO M 3[0POBBIO OKPYXAIOUIMX JIOJei; O0OOCHOBBIBaTH W COOMIOJATh MeEpbl MPOGUIAKTUKU
MH(EKIMOHHBIX 3a00JI€BaHMIA, TIPAaBUIIa IOBEJICHUS B IPUPOE U oOecreueHns: 6e30MacHOCTH COOCTBEHHOM KHU3HEIEATEILHOCTH B YPE3BbIUAHBIX
CUTYyalUsAX MPUPOTHOTO U TEXHOT'€HHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC HAYUYHBIE OTKPBITUS B 00JIaCTH OHOJIOTHY;

pa3BuTHe y 0OydYaroIIMXCsl MHTEJUIEKTYAJIbHBIX U TBOPYECKMX CIHOCOOHOCTEH B Ipoliecce 3HAKOMCTBA C BBIAAIOIIUMUCA OTKPBITUSIMU U
COBPEMEHHBIMU HCCJIEIOBAaHUSMHU B OHMOJIOTHH, PEIIaeMbIMU €0 MPOOJIeMaMU, METOIOJOTHEH OMOIOTHYECKOro HCCIEeNOBAaHUS, MPOBEACHUS
HKCIEPUMEHTAIBHBIX UCCIIEIOBAHNN, pEIIEHHUsS] OMOJIOTHUECKUX 3aj1ad, MOJICTTMPOBAHUS OMOIOTHIECKUX OOBEKTOB U IMPOLIECCOB;

BOCIIUTAaHHE y OOYYArOIIMXCSl HEHHOCTHOTO OTHOIIEHHWS K JXHBOW TNPHPOJNE B LEJIOM M K OTACIBHBIM €€ O0bEeKTaM M SIBJICHUIM;
(dbopMUpOBaHHE HKOJIIOTMYECKON, T€HETUYECKOM TI'PaMOTHOCTH, OOIIEH KyJIbTyphl MOBEACHUS B MPHUPOJE; MHTETpAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpeTeHne 00yJarONIMMUCS KOMIIETEHTHOCTH B PAllMOHAIBHOM IMPHPOOIONIBE30BAaHIH (COOTIOACHNE MPABHII MOBEACHUS B MIPUPO/IE,
OXpaHbl BHJIOB, JKOCHUCTEM, OHOCQEpbhl), COXPAHCHHH COOCTBEHHOTO 3J0POBBS M 3J0POBBS OKPYKAIONIMX JIOACH (COOMIOIeHUsT Mep
npodunaktuku 3aboneBaHuii, obecriedeHre O0e30MacHOCTH KU3HEACATETbHOCTH B UYPE3BBIUAHHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTEHHOIO
XapakTepa) Ha OCHOBE UCIIOJIb30BaHUS OMOIOTHUECKUX 3HAHUM U yMEHUH B TOBCEHEBHOM KU3HU;

CO3/IaHH€ YCJIOBUH [UJIsi OCO3HAHHOTO BbIOOpa OOY4YarOIIMMHUCS WHJMBUIYaJbHOW OOpa30BaTE€IbHOM TPAaEeKTOPUH, CIIOCOOCTBYIOIIEH
MocieAyoLEMY MpodeccuoHaIbHOMY CaMOOIIPEIETIEHHIO, B COOTBETCTBUU C MHAWBUIyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

Yucno yacoB, OTBEACHHBIX Ha H3yuyeHHe OMOJIOruy Ha yriiyojneHHOM ypoBHe B 11 kiacce coctasinsier 102 yaca (3 yaca B HeJelno).

OT1Oo0p OpraHu3anMOHHBIX (OPM, METOAOB U CPEACTB OOyueHHUs OHMOJIOTUM OCYIIECTBISETCA C Yy4ETOM CHEeUU(UKU ero CoAep KaHus U
HaIpPaBJIEHHOCTH Ha MPOI0JKEHNE OUOIOrMUEcKOTro 00pa30BaHMsl B OpraHU3alUsaX CPEAHETO MPOo(ecCnOHATbHOTO U BBICIIETO 00pa30BaHus.

OO0s13aTeNIbHBIM YCIIOBUEM ITPU 00YYEHUH OMOJIOTUH Ha YTIIyOJIEHHOM YpOBHE SIBJISIETCS IPOBEJEHHUE JJAOOPATOPHBIX U MIPAKTUUYECKUX PaloT.
Taxoke yuacTre 00y4arolxcsi B BBIITOJHEHUN MTPOEKTHBIX U y4eOHO-HUCCIIE0BATEICKUX PA0OT, TEMAaTHKA KOTOPBIX OIMpEeNseTcs yYUTeIeM Ha
OCHOBE UMEIOIINXCSI MATEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUI.



COJAEP/KAHUE OBYYEHUA
11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOIUOHHBIX MPeEACTABJEHUA B 0M0JI0THI

Oodmononnas reopust Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHU3MA. JKu3Hb 1 Hay4yHas AesTenbHocTh Y. JlapBuHa.

JIBrokymue cuiibl 3Boonuu BU10oB 1o Y. JlapBuHy (BbICOKAasi HHTEHCUBHOCTh PA3MHOXKEHMSI OPraHU3MOB, HACJI€ACTBEHHAs U3MEHUYMBOCTD,
0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretnyeckoir teopuu sBomouuu (CTD). Helitpanbhas Teopus sBomonuu. CoBpeMeHHas SBOIIOIMOHHAS OWOJIOTHSL.
3HaueHue 3BOJIIOLMOHHON TEOPUH B (POPMUPOBAHMH €CTECTBEHHO-HAYUYHON KapTUHbBI MUpA.

JdeMoHcTpauuu

[Toptpetsr: Apucrorens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, U. JlapBun, C. C. UerBepukos, U. . IlImansrayses,
k. Xonpeitn, [. K. benses.

Tabmuubsr u cxembl: «Cuctema xuBoil mnpuponabl (o K. Jlunnew)», «JlectHuna »xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm
(dbopMHpOBaHUS PUCTIOCOOICHHUH Y pacTeHUi U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta myremectsus Y. Jlapsunay, «Haxonku Y.
Hapsunay», «®opmbl 60pbObI 3a cymiecTBoBaHuEY, «I[lopoabl romybeii», «MHoroobpasue KylbTypHBIX (GopM KamycTel», «[lopoabl momamHux
KHUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUIOB (110 Y. J[apBuHy)», «CxemMa COOTHOIICHHS! IBIXKYIIUX CHII HBOMOLUNY, «OCHOBHBIE TIOJIOKEHUS
CUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3sBoonus 4 eé pe3y/bTaThl

[Tonmynsanus Kak »JIeMeHTapHas eIuHUNa 3Bomonud. COBpeMEHHBbIE METOJbl OIEHKM T€HETHMUYECKOro pa3HooOpasusi U CTPYKTYphI
nonynsuuil. MI3meHenne reHooH1a NOMYSAIUHN KaK 3JIEMEHTApHOE 3BOJIIOIMOHHOE SBJICHHE. 3aKOH reHeThdyeckoro paBHosecus [Dx. Xapau, B.
Baitn6epra.

OneMeHTapHble (HaKTOpbI (IBMIKYIIME CHUIIBI) JBOJIONUU. MyTanmoHHbIM mponecc. KoMOMHATHBHAS W3MEHYHBOCTH. Jlpeiid reHoB —
CllydaiiHble HEHAIIpaBJICHHbIE U3MEHEHHs YacTOT ajuiesnield B monmyasaiusax. DQdext ocHoBatens. Ipgexm O6ymoirounoco eoprviuika. CHudicenue
2eHemu4ecko2o pasHoobpasus: npuyunsl u creocmeus. llpoaenenue sghgpexma Opeiigha 2eHo8 6 6ONbUIUX U MATLIX nonyaAyusx. Murpammu.
W3omsmus monynsiiuii: reorpadudeckas (IpocTpaHCTBEHHAs), OMoIorudeckas (pernpoyKTUBHAS).

EctectBenHblii oTOOp — HampaBistomuil Qgaktop 3Bojouud. DOpMBI €CTECTBEHHOIO OTOOpa: JBIKYLIUH, CTaOWIM3UPYIOLIHMA,
paspeiBatomuii (qu3pynTuBHEI). [To10BOI 0TOOP. BO3HUKHOBEHNE M IBOIIOIHUS COIIMAIIBHOTO ITOBEICHUS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3ylbTaT MUKPOAIBOJIONHMH. BO3HMKHOBEHHE MPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop¢o3bl U
uavoanantauuu. I[lpumepsl mnpucnocoOieHuil y opraHu3mMoB: Mopgosoruueckue, (usnonornyeckue, OMOXUMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.



Bun, ero xpurepuun u cTpykTypa. BumooOpa3oBanue kak pe3yabTaT MHUKPOAIBOIIONHMU. M30msamus — Kir0oueBoil (hakTop BUI00Opa30BaHMUS.
I[Iyru  u  cmocoObl  BHAOOOpa3oBaHWs:  aulonarpuueckoe  (reorpaduyeckoe), CHUMIATPUUECKOE  (IKOIOTUYECKOE), «MTHOBEHHOE)
(mosumuionan3anus, rudpuauzanus). JauTeabHOCTh HBOIIOLMOHHBIX ITPOLIECCOB.

MexaHu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTI0 pa3HO0Opa3usl.

Ponp 3BOMOLIMOHHON OWOIOTMM B pa3palOTKEe HAyYHBIX METOJIOB COXpaHEHHs OMOpazHooOpasus. MHUKPOAIBOJIONHMS M KOIBOJIIOLHUS
Mapa3uTOB U MX X035€B. Mexann3Mbl (GOpMUPOBAHHS YCTOMUYUBOCTH K AHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEHl.

JdemoHcTpauuu

[Hoptpetsr: C. C. YUerBepukos, J. Maiip.

Tabmuupsl u cxembl: «MyTranmoHHass W3MEHUMBOCTBY», «llonmynsuuoHHas cTpykTypa Buia», «Cxema IposBIEHUS 3aKoHAa Xapau—
BaiinOepra», «/[Bmkymme CHIIBI 5BOJIONUNY», «DKOJOTHYECKAs W3OS TONYISIIUNA ceBaHCKOW (opemmy», «leorpadudeckas u30IAIus
JMCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHMLBI AAaypcKoily, «llomyssiiMoHHbIE BOJIHBI YMCIEHHOCTU XHUIIHUKOB U JKepTB», «Cxema AeHCTBUS
€CTeCTBEHHOro  oTOopa», «®Dopmbl 060pbObI  3a  cymecrBoBaHue», «UHaycTpuanbHblii  MenaHu3M», <«OKHBBIE — MCKOIIaeMbley,
«[lokpoBUTENbCTBEHHAs  OKpacka KUBOTHbIX», «llpeaympexnatomias  okpacka  KHUBOTHBIX»,  «®DU3MOJOIMYECKHE  aJanTaiumn,
«[IpucnocobseHHOCTh OpraHU3MOB U €€ OTHOCUTENBHOCTHY, «Kputepun Buga», «Bunpel-nBoiinukn», «CTpykTypa BUIa B Ipupoe», «Crnocoobl
Bun000pa3oBanusy, «l'eorpadguueckoe BuA000pa3oBaHME TPEX BUIOB JAHIBIIIEH», «IKOJOTMYECKOE BHMI000pa30oBaHHE BUAOB CHHHULD,
«[Tomumuioniel pacteHuit», «KamycTHo-peaeuHblit THOpUI».

ObopynoBanue: repdapun pacTeHU, KOUIEKIIMA HACEKOMBIX, Yydesia ITULl U 3Bepel ¢ MpUMepaMu pa3InYHbIX MPUCIIOCOOICHHUM, dydena
NITUI] ¥ 3BE€pEN pa3HBIX BUAOB, TepOapuu pacTeHUil OJIM3KUX BUAOB, 00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BpIsiBIIeHHE N3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGopaTopHas padora «IIpucrnocoGnenus OpraHu3MoB U X OTHOCUTEIIbHAS 11€71€CO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHeHHE BUOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. MakposBosionust 4 eé pe3y/ibTaThl

Mertoabl u3zyueHuss MakposBomonuu. IlaneoHronorudyeckne MeToibl M3ydeHUs 3Boitonuu. [lepexonHbie GopMbl M (GUIOreHETHYECKHE
PAABI OPTraHU3MOB.

buoreorpagudeckue mMeronsl u3ydenus somonud. CpaBHeHHe (Guopsl U ¢dayHbl MAaTEPUKOB M OCTpOBOB. buoreorpapuueckue obmactu
3emiu. Buabl-3HIEMUKH U PEITAKTHI.

DOMOpPHUOIOTHYECKHE U CPABHUTEIBbHO-MOP(POIOTHUECKHE METOIbI U3YUEHHUS IBOJIOLUHU. ['eHeThuecKne MeXaHU3Mbl SBOJIIOIIMM OHTOTEHE3a
U TOSIBJICHMS 3BOJIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTWYHBIE OpraHbl. PyauMeHTapHble OopraHbl M aTaBU3Mbl. MoJeKysspHO-
reHeTHYeCKue, OMOXMMUYECKHEe M MaTeMaTU4eCKHe METOAbl M3Y4YEHHUs 3BOJIONHMU. ['oMonornynsie reHbl. COBpeMEHHBbIE METOJIbI MOCTPOCHHS
(UIOreHETUYECKUX JIEPEBBEB.



XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (IMpaBwia) 3BoOJOUMU. [Ipunyun cmensvt @ynkyuti. HeoOpaTUMOCTh SBONIONMH. AJANTHBHAS pagualius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIOIIH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. I'ekkensb.

Tabmumpel U cxembl: «DUIOTEHETUYESCKUI PSJ JIOMIAIN», «ApPXEONTepuKe», «3Bepo3ydObie smiepbl», «Cteromnedanby, «PUHHOGUTHDY,
«CeMeHHbIE MaNOpOTHUKNY, «buoreorpadudeckue 30HbI 3eMian», «Jpeiid koHTHHEHTOB», «PenukTo», «HavanpHble cTagnu SMOPUOHAIBHOTO
pa3BUTHS TO3BOHOYHBIX >KMBOTHBIX», «[ OMOJOTHYHBIE M AaHAJIOTUYHBIE OPraHb», «PyauMeHTBI», «ATaBU3MBI), «XPOMOCOMHBIE HAOOPHI
YeJI0BEeKa U IUMIIaH3e», «| JTaBHbIe HaNpaBICHUS YBOTIONII, «OO0IHMe 3aKOHOMEPHOCTH IBOJTIOIIHNY.

OOopynoBanue: KOJUICKIIMH, TepOapuu, MYJSHKH HCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJSDKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX,
PYIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU HA 3eMue

Hay4nple rUmoTe3sl MPOUCXOKICHUS KU3HH Ha 3emiie. AOHOTreHe3 W maHcrepMmus. JloHaydHbIe NPEACTaBICHUS O 3apOXKACHUU KU3HU
(kpearmonusm). ['mmore3a MOCTOSHHOTO CaMO3apOXKICHUs KU3HU U e€ ompoBepkeHue omnbiTaMu @. Penu, JI. Cnamnanuanm, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoOBHbIE ATanbl HEOpraHUueckoil »Bomtonuu. [TnanerapHas (reomorudeckasi) BOJIONKSA. XUMUYECKasl IBOMIOLNA. AOUOTEHHBIA CUHTE3
opraHudeckux BemiecTB u3 Heopranndeckux. OnwiT C. Mmmnepa u I'. FOpu. O06pa3zoBanue noaumMepos u3 MoHoMepoB. Koarepatnas rumoresa A.
N. Onapuna, runoresa nepsuaHoro o6yiasoHa k. Xomnaeitna, reHetudeckas runotesa I'. Ménnepa. Pu6osumsr (T. Yek) u runoreza «mupa PHK»
VY. l'un6epra. ®opMupoBaHre MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Hctopus 3emnn u Metonsl €€ u3ydeHus. lckomaemble opraHuueckue ocTaTkd. ['eoxpoHonorust u €€ meroabl. OTHOCHTENbHAs H
abcoutoTHasi reoXpoHoJIorus. I'eoXxpoHonoruueckas mikaia: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHbie 3Tansl oprannyeckoil 3potonuu. [losBienue u 3BoOLNS MEPBLIX KIETOK. DBOJIOLUS MeTabonn3Ma. Bo3HUKHOBEHNE MTEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHAIOr NepBbIX Ha 3emie coobmecTB. CTpoMaToauThl. [IpokaproThl U 3yKapHOTHI.

[TpoucxoxaeHne sykapuoT (cuMOMOTEHe3). DBONIIOLIMOHHOE MPOUCXOXKAEHUE BUPYCOB. [IponcX0oXk/ieHne MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Tanbl 3BOJIOIUHN BHICIIUX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHHil. Beixoa pactenuil Ha cymry. IlosBieHne crnopoBbIx
pacTteHuii u 3aBoeBaHue UMH cylid. CeMeHHbIe pacTeHus. [IpoucxoxkaeHne NBeTKOBbIX PaCTEHUH.

OCHOBHBIE ATambl BOJIOIUHU KUBOTHOTO MHUpa. OcHOBHBIE apoMopd 03kl KUBOTHBIX. Benackas dayna. KeMOpuiickuii B3pbIB — MOSBICHUE
COBpPEMEHHBIX THUIOB. llepBble XOpnoBBIE XKUBOTHbIE. JKHM3Hb B BOJE. DBOMIONMS IMO3BOHOYHBIX. lIpomcxoxnenue ampubuii u pentunuii.



[Ipoucxoxaenrne Miuekonutarmux U nrui. [IpuHnun xirodeBoro apomopdosa. OcBoeHrne 0eCIO3BOHOYHBIME U TTO3BOHOYHBIMU KWBOTHBIMU
CYLIH.

PazButure xu3HM Ha 3eMiie TI0 ApaM U MEPHOJIaM: apXeu, MPOTepo30H, Majaeo30il, Me30301, KaitHO30M. OO0Ias XapakTepucTUKa KIUMara u
reoJoruueckux mnpoieccoB. [losiBieHrne U pacuBeT XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro yCJIOBHUSI U BIMSHHUE Ha Ta3oBbli COCTaB
aTMoc(heph.

MaccoBble BBIMUpPAHHMSI — OKOJOTHYECKUE KpPU3UCHI Mpouuioro. IIpuuumHBI W CIEACTBUS MAacCOBBIX BbhIMHpaHuil. COBpEeMEHHBIN
AKOJIOTMUECKUN KpHU3HUc, ero ocodenHoctu. [Ipobiema coxpanenus 6uopaznoodpasus Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro Mupa. [IpuHimuns! knaccudukanuu opranu3mMoB. OCHOBHbBIE CHCTEMAaTHYECKHE TPYIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Moptpetsr: @. Penn, JI. Cnammanmanwu, JI. [lactep, U. . Meunukos, A. M. Onapun, [Jx. Xongein, I'. Mémep, C. Mumep, I'. FOpu.

Tabmumsr u cxembl: «Cxema omnbita @. Penny», «Cxema omnbita JI. Tlactepa mo usyueHuto camozapokiaeHus xu3Hu», «Cxema ombita C.
Munnepa, I'. FOpu», «3Tanbl HEOpraHUYECKON 3BONIIOIUNY, «l'€oXpoHonornyeckas mkana», «HauyaapHble 3Tanbl OPraHUYECKON 3BOJIIOLUN,
«CxeMa 00pa3oBaHUs JYKapHoOT INyTéM cuMOuoreHesza», «Cucrema XMBOW mNpUpoab», «CTpoeHue BHpyca», «ApoMopdo3bl pPaACTCHHI,
«Punnopute», «OMAHOKIETOYHBIE BOJIOPOCTUY», «MHOTOKIETOUHBIE BOJOpociany, «Mxuy, «llamopoTHuku», «l 0JOCEMEHHBIE PaCTCHUS»,
«Oprasbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUS KMBOTHOTO MHUPa», «ApomMopho3bl KUBOTHEIXY», «[Ipocreiimmey, «KuieqHOnonocTHbIE,
«[Inockue yepBu», «Unenucronorue», «PriObl», «3eMHOBOMHBIEY, «[Ipecmbikaromuecsy», «[Itunpy, «Muekonuratonme», «Pa3BuTue XKU3HU B
apXxemnckoi spe», «Pa3BUTHE )KU3HU B MIPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HHU B MAJCO30MCKOM 3pey, «Pa3BUThe *KU3HU B ME3030MCKON 3pe»,
«Pa3BuTHE )X13HU B KailHO30MCKOH 3pey, «CoBpeMeHHas CCTeMa OPraHUYeCKOro MUPay.

O6opynoBanue: TepObapuu pacTeHUW Ppa3TUYHBIX OTIENOB, KOJUIEKIIMM HACEKOMBIX, BIIQXKHBIE IpenapaThl >KUBOTHBIX, PAKOBHHBI
MOJUTFOCKOB, KOJUIEKIIMM WIJIOKOKHUX, CKEJIEeThl MO3BOHOYHBIX JKMBOTHBIX, Yydella NTUIl M 3BEpeil, KOJUIEKIMH OKaMEHEIOCTEH, IMOJIE3HbIX
HCKOIIA€MBIX, MYJISI)KH OPTaHUYECKUX OCTATKOB OPTraHU3MOB.

Bupryanbnas jgaboparopuasi padora «MonenupoBanue onbsiToB Mmmepa—tOpu 1o m3ydeHHio aOMOT€HHOTO CHHTE3a OPTaHHMYECKHX
COCIMHEHH B IEPBUYHOMN aTMOchepe».

JlabopaTopHas padora «/3yueHre u onucaHue UCKOIMAEMbIX OCTATKOB JIDEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne ocoOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTACIOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEHN CTPOEHNUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ea0BeKa — aHTPONOreHe3

Pazgenbl u 3agaun anTponosioruu. MeTopl aHTPONOJIOT UH.

CraHoBieHHE NIPEACTABICHUI O MPOUCXO0XKACHUH YenoBeKa. Penurno3nsie Bo33peHus. COBpeMeHHbIE HayUHbIE TEOPUHU.



CxoncTBO 4enoBeka € XUBOTHbIMU. (CHcTeMaTHYECKOEe I0JIOKEHHE uesnoBeka. CBUAETENbCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMU!
CPaBHUTEIHHO-MOP(OIOrHYECKHE, 3MOPUOIOTHYECKUE, (U3NOIOT0-OMOXUMUYECKHE, MoBeneHuUecKue. OTIUYMs YelnoBeKa OT IKHUBOTHBIX.
[IpsiMOX0KI€HUE U KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOHW CUTHAIILHOU CUCTEMBI.

JBrxyuue cuiibl ((pakTopbl) aHTponoreHesa: Guosiornyeckue, counanbHble. COOTHOLIEHHE OMOJIOIMYECKUX M COLHUANIBHBIX (DAaKTOPOB B
aHTPOIIOTEHE3E.

OcHOBHBIE cTaguu aHTpororeHe3a. PanHue dyenoBekooOpasHbIE 00€3bsiHBI (IIPOKOHCYNBI) M paHHME MOHTHABI — OOIIUE MpeIKu
4eJI0BEKOOOPa3HbIX 00€3bsiH U JroeH. ABCTPAJIONUTEKN — JBYHOTHE IpeaKu jrojed. YenoBek yMenblil, nepBble U3rOTOBICHUS OpYIUH Tpyla.
YenoBek NpsAMOXOIALIMIA M MEpPBbIM BbIXOX JtoAeH 3a mpenensl Adpuxu. Yenoek reiaenbOeprckuii — oOImuil MpeIoK HeaHepTalbCKOIro
YeJloBeKa M YeJIOBEKa pa3zyMHOro. YenoBek HeaHAEpPTAIbCKUM Kak BMJI JIIOJEH XOJOJHOTO KjiuMaTa. YenoBeK pa3yMHBI COBPEMEHHOrO THUIIA,
JICHUCOBCKHI YeJIOBEK, OCBOCHHE KOHTHUHEHTOB 3a npeaeinamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DOBOJIIOLIUSL COBPEMEHHOI'O uenoBeka. EcTecTBeHHBIH OTOOp B MONYISIMAX YesloBeka. MyTallMOHHBIA IpoLecc U MOJIUMOP(HU3M.
[TonynsAuoHHBIE BOJHBL, Ipeld reHoB, MUrpamnus u «3QpQGeKT OCHOBATEINA» B MOMYJIALHUAX COBPEMEHHOI'O YEJIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacbl: eBponeouaHas (eBpasuiickas), aBCTpajlo-HErpoujHas (PKBaTOpUANbHAs),
MOHTrOJIOMIHAs (a3MaTcKo-aMepuKaHCcKas). Bpems u myTu pacceneHusi yenoBeka MO IutaHere. EnuMHCTBO uenoBeueckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IpucrnocobaeHHOCTh YeaoBeKa K Pa3HbIM YCIOBMSAM OKpysKarollel cpeabl. BinusHue reorpaduueckoil cpeabl U
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YETOBEKa.

MexauciuriinHapabie MeTOAbl B (U3HUeckoil (OMOJIOTHYECKON) aHTPOIOJIOTHU. DBOJIOIMOHHAS AHTPOTOJIOTHS M TAJICOaHTPOTOIOTHS
YeJI0BEYEeCKUX MOMyNsauuid. bruoconuanbHble nccienoBaHus NpUposl yeiaoBeka. MceienoBanyre KOABOMIOLUNA OMOIOTHUECKOTO U COLIMAIIBHOTO B
YEJI0BEKE.

JdemoHcTpanuu

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Poruncknii, M. M. I'epacumos.

Tabmuipl U cxeMbl: «MeToIbl aHTPOTOIOTHIY, «[ 0JTOBHOM MO3T YenoBekay, «UenoBexkooOpa3Hbie 00€3bIHb», «CKEIEeT YeToBeKa U CKeeT
LIMMIaH3e», «PyINMEHTBI U aTaBU3MBbI», «/IBHXKYIIME CHIIBI aHTPOIIOTE€HE3a», «IBOJIOLIMOHHOE IPEBO YEIOBEKa», «ABCTpaJIONUTEK», «HenoBek
yMenblity, «HenoBek npsamMoxoasmuiny, «Jlenncosckuii yenosek» «Heanaepranpip», «KpomanboHLbY, «IIpeakn yenoBekay, «ITaribl 3BOIOLNN
4eNoBeKay, «Pacel yemoBekay.

O6opynoBaHue: MyJISDKM OKaMEHENIOCTeH!, MPeIMETOB MaTepUaIbHOW KYJIbTYphl MPEIKOB YeJIOBEKa, pepoayKIuu (poTtorpaduu) KapTHH C
MU(DOJIOTMUECKUMU U OUOIEMCKUMU CIOKE€TaMH IPOUCXOXKICHUS uenoBeka, ¢ororpaduu HAXOJIOK HMCKOMAEMBbIX OCTaTKOB YeNIOBEKa, CKeJeT
4eJI0BEKa, MOJIENb YEpPEIla YeJI0BEKA U Ueperna NIMMIIaH3€, MOJEIb KUCTH YEJI0BEKa M KUCTH IIMMIIaH3€, MOJENIHN TOpca IPEJKOB YEI0BEKA.

JlaGopaTopHas padora «/3yueHre ocobeHHOCTEl CTPOSHHsI CKeJleTa YeI0BEeKa, CBSI3aHHbIX C MPSMOX0XKICHUEM).

IIpakTHyeckast padora «/I3yueHne HKONOrHYeCKNUX aAanTaluil 4eTOBEKA.



Tema 6. Jxkos10rusl — HAyKa 0 B3aMMOOTHOIICHUSIX OPTAaHM3MOB M HAJJOPraHN3MEHHBIX CHCTEM € OKPYsKaloiei cpeaoi

3apoxaeHue u pazButue skosoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe, H. A. CeepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéga.
Pasnens! u 3agaun sxostorun. CBsI3b 3KOJIOTUU C IPYTMMH HAYKaMHU.

Mertoab! skonoruu. IloneBsle HaOMrOAEHUSA. DKCIIEPUMEHTHI B 3KOJIOTMU: NPUPOAHBIE U JlabopaTopHble. MoJenUpoBaHUE B HKOJIOTHH.
MOHUTOPHHT OKPY)KAIOIIEH CpeJibl: JTOKaIbHBIN, PETHOHAIBHBINA U TI100aIbHBIIH.

3HaueHUe 3KOJOTMYECKUX 3HAHMUW U1 4YelloBeKa. OKOJIOIMYECKOe MHPOBO33PEHHE KaK OCHOBA CBS3€H 4YEJIOBEYECTBA C IPUPOJIOM.
DopMHUpPOBaHUE SKOJOTUYECKON KYJIBTYPbI U 9KOJIOTMYECKON I'PaMOTHOCTH HACEJICHHUS.

JdeMoHcTpamun

[Moptpetsr: A. 'ymbonsar, K. @. Pynse, H. A. Ceseprios, J. I'ekkens, A. Tencmu, B. H. Cykaués.

Tabnuub! u cxemsl: «Pa3nensl sKkoIorun», «MeTobl SKOJIOTUN», «CXeMa MOHUTOPUHTA OKPYXKAIOIIEH CPEIbI».

JlabopaTopnasi padora «/3ydeHne METOI0B IKOJIOTUYECKUX UCCIIEI0BAHUIN.

Tema 7. Opranusmsl U cpea 00UTAHUS

Okonorndyeckue (pakTopbl M 3aKOHOMEpHOCTH uX neiictBusa. Knaccudukamus sKomorndeckux (GakToOpoB: aOMOTHUECKHE, OMOTHYECKHE,
anTporioreHHeie. OOIME 3aKOHOMEPHOCTH JeHCTBUA dkojornueckux (akropos. [IpaBuno munumyma (K. Ilnpenrens, HO. JIuGux).
TonepantHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢(akrtopel. CBeT Kak sKonorndeckuii ¢akrop. JlelicTBue pa3HBIX YYaCTKOB COJHEUHOTO CIEKTpa Ha OPraHU3MBL.
DKOJIOTHYECKHE IPYMIbl PACTEHUI U )KUBOTHBIX 10 OTHOIIEHHUIO K cBeTy. CUTHaIbHas poJib cBeTa. DoTonepruou3M.

TemnepaTypa kak 3kojorudeckuil gakrop. JlelcTBue TemnepaTypsl Ha opraHu3Mbl. [lofiKuiaoTepMHBIE U TOMOHOTEPMHBIE OpTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxHocTs Kak skojoruueckuit gaxrtop. IIpucnocobnenus pacteHui Kk moajepkaHuio BogHoro 6ananca. Knaccudukanus pacteHuil mo
OTHOIIEHHUIO K Boje. [IpucnocobaeHus )KMBOTHBIX K U3MEHEHHUIO BOJAHOTO PEKUMA.

Cpenbl oOuTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, TOYBEHHAs, INTyOMHHAs MOJANOYBEHHAs, BHyTpUOpraHu3MeHHas. dusuko-
XMUMHYECKHe 0COOEHHOCTH cpeJl 0OOMTaHus opraHu3mMoB. IIpucnocoGenns opraHu3MoB K KU3HU B pa3HbIX cpejiax.

buonornueckue putmbl. Bueninue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBIL. [IpHCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
U3MEHEHHUSAM YCIOBHUH KHU3HHU.

XKuznennvle popmbl opranu3MoB. [lonsTue o xu3HeHHON (opme. XKuzHeHHble (HOPMBI pacTeHMt: JepeBbs, KyCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TpPaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOCHHUS U
o0pasa JKU3HH.

buotnueckue ¢axTopsl. Buabl OHOTHUECKHX B3aMMOACHUCTBUI: KOHKYPEHLUS, XMITHMYECTBO, cMMOMO3 U ero Qopmsel. Ilapazutusm,
Koorepanusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyeOHM4ecTBO). Herpoduueckue BzanMopencTBus (Tonmuueckue, Gpopuueckue,



¢dabpuueckue). 3HaueHHEe OWOTHYECKHX B3aMMOJEHCTBHM MJsi CYIIECTBOBAaHMS OPraHU3MOB B cpeae oOutaHus. [IpHHIMI KOHKYpPEHTHOTO
HCKITFOYCHMUS.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojgorudeckue (GaxTopb», «CBETOBOU CIEKTpP», «IKOJIOTHYECKUE TPYIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETYY,
«TermoKpoBHBIE KUBOTHBIEY, «XOJOJIHOKPOBHBIE KMUBOTHBIE», «DU3MOIOTUYECKHUE aJanTalluu >KMBOTHBIX», «Cpenbl OOUTaHUsI OpraHU3MOBY,
«buonoruueckue puTMb), «KHU3HEHHBIE (OPMBI pacTeHU», «KU3HEHHBIE (OPMBI KHUBOTHBIX», «IKOCHUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«IKocucTeMa XBOMHOTO Jiecay, «llemu mutanusy, « XunHu4dectBo», «Ilapasutuzmy», «Konkypenmusy, «Cumonosy», «KommeHcanmuzm.

O6opynoBanue: repbapuu pacTeHUN U KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO Pa3IMYHBIX SKOJOTHYECKHX (HaKTOpoB, repbapuu
CBETOJIIOOMBBIX, TCHEIIOOMBBIX W TCHEBBIHOCIWBBIX PACTCHHM, CBETOJMIOOMBBIC, TCHEIIOOWBBIE M TECHEBBIHOCIUBHIC KOMHATHBIC PACTCHUS,
repOdapui M KOJUICKIMH TEIUIOIIOOMBBIX, 3MMOCTOMKHX, MOpPO30YCTOMUMBBIX pACTCHHMH, dydelna NTHII M 3Bepeil, repOapuu pacTeHUi,
OTHOCSIIIUXCS K rurpoduram, kcepoputam, Me30puTaM, KOMHATHBIC PACTCHHs JAHHBIX TPYII, KOJJIEKIUU >KUBOTHBIX, OOUTAIONINX B Pa3HBIX
cpenax, repOapuu U KOJUIEKIIMH PACTEHUH U KUBOTHBIX, O0JIaAIONIUX YepTaMH MPHUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUMN JKU3HH,
repOapuu 1 KOJUICKIIUU PACTEHUHN Y KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (DOPM, KOJIJIEKIIMH >KMBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTHYECKUX
B3aUMOJCHCTBHUSIX.

JlaGopaTopHas padora «BrIsBieHHE NIPUCITIOCOOICHUI OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopnasi pa6ora «BrIsiBIeHHE MPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rust BUAOB U NMOMYJISALUH

DKOJOTHYECKHe XapaKTepucTuku mnomymsiiuu. [lomynsius kak Ouonoruueckas cuctema. Poib HEOJHOPOIHOCTH Cpelbl, (PU3UUIECKHX
0appepoB U 0COOCHHOCTEH OMONOrvK BHIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPHI Momyssiiuii. OCHOBHBIE MOKA3aTeNH MOMYISIHH:
YUCJICHHOCTD, IJIOTHOCTb, BO3PACTHAS U TOJIOBAsi CTPYKTYPA, POKIa€MOCTb, TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIIHSI.

Dkonoruyueckas CTpykrypa mnonyisuuu. OIeHKa YWUCICHHOCTH Tomyisiuu. JluHamuka mnomynsiuuu u e€ peryisuus. buorwueckuit
MOTEeHIMaN NOomyIsiuuu. MozaenupoBaHue AMHAMUKH Homyisiiuu. KpuBble pocTa yuciaeHHOCTH mnonyisuuu. Kpusble BebkMBaHuUsA. Perynsnus
YHCIEHHOCTHU MOMYJISIIHA: POk (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIMX OT IUIOTHOCTU. DKOJIOTHUECKUE CTpaTeruu BUIOB (I- u K-ctparerun).

[Tonstre 006 skxomormyeckoil HulIe Buaa. MecrooOutanue. MHoromepHas Mozens 3konorndeckoid Humm Jx.M. XarumHcona. Pa3zmepst
9KoJIoTHYecKor HUIH. [loTeHIabHAas ¥ peaTn30BaHHAs] HUIIIN.

Bup xak cucrema nonyisinuid. Apeaiibl BUI0B. BUIbI M MX )KM3HEHHBIE CTPATETHH. JKOJIOTHYECKUE YIKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJECHUS U MUTPALINI )KUBOTHBIX. broornueckue MHBa3UM 4y KEPOJHBIX BUJIOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XatunHCOH.



Tabmuupl M cxembl: «OKOJIOTMYECKUE XApaKTEPUCTUKH monyiasuun», «lIpocTpaHcTBeHHas CTpykTypa nomynsuuu», «Bo3pacTHble
MUpaMHIbl TOMyJIALUN», «CKOPOCTh 3acENeHUs] MOBEPXHOCTH 3€MIIM PA3JIMYHBIMU OpraHusMammn», «Mogenb 3kosiornyecko Humm Jx. U.
XaTynHCOHA.

Oo6opynoBanue: repdapuu pacTeHUH, KOJUIEKLIUHU )KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocoOneHus ceMsH pacTeHH K PacCeICHUIO.

Tema 9. Jkos0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobuecTBa oprann3MoB. buorieHos u ero cTpykrypa. CBs3U MeXy OpraHu3MaMu B OMOLIEHO3E.

Okocucrema kak oTkpeltas cucrema (A. Jlx. Tencnu). @yHKIMOHAIbHBIE OJOKH OPraHU3MOB B 3KOCHUCTEME: IPOIYLIEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckune ypoBau. Tpoduueckue nenu u cetd. Aduorudeckue 010ku sKocucteM. [1ouBbl U Wikl B 9KocucTeMax. Kpyropopor
BELIECTB U [IOTOK HEPTUU B IKOCUCTEME.

OcHOBHbIE MIOKA3aTeNIN IKOCUCTEMbI. bruomacca 1 mpoayKuus. DKOJOrHUeCKUe MUPaMUIbl Yucell, OMOMacChl U SHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpaBieHHble 3aKOHOMEPHbIE CMEHBI COOOIIECTB — CYKLIECCUU.
[lepBuuHbIE 1 BTOPUYHBIE CYKIIECCUU U UX IPUYUHBI. AHTPOIIOr€HHbIE BO3JEHCTBHS Ha cykueccuu. KnumakcHoe cooOuiectBo. buopasnoobpasue
Y TIOJTHOTA KPYyroBOPOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Tpupoanble 3KOCHCTEMBL. DKOCUCHEMbl 03€D U peK. DKocucmemvl Mopeli U 0Keanos. IKocucmemsvl MyHOp, 1eco8, Cmenel, NyCmbvlHb.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ArposKocucTeMa. ArporeHo3. Pa3nnums Mexxay aHTpONIOT€HHBIMU U IIPUPOJHBIMUA SKOCHUCTEMAaMHU.

VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteMm. lopoxackas ¢uopa u ¢aynHa. CuHaHTponuzalusi TOpPOJCKON (ayHBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OpPraHU3MOB B JKOCUCTeMax. Poab kackaomoeo s¢pgexma u 6udos-
90ughukamopos (Knouesvix 6u008) 8 QYHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM M BEUIECTB MEXIY CMEKHBIMU HSKOCHCTEMAaMHU.
Y CTONYMBOCTh OPraHU3MOB, OMYJIALNN U YKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX M aHTPOITOI€HHBIX BO3JCHCTBHM.

Mexanusmbl  6030eiicmeus 3a2pA3HeHUll PA3HbLIX MUNO0E HA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTIEMHOM
VPOBHSX, OCHOBbI IKOIOSUUECKO20 HOPMUPOBANUL AHMPONO2EHHO20 8030elicmeusi. MeToA0I0TUs MOHUTOPHUHIa €CTECTBEHHBIX U aHTPOIOI'€HHBIX
JKOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OuolleHO3a», «DKOocHCTeMa IIMPOKOIMCTBEHHOTO Jeca», «DKOCHCTeMa XBOHHOro Jiecay,
«DYHKIMOHAJIBHBIE TPYIIIBI OPraHU3MOB B dKOcHCTEME», «KpyroBopoT BellecTB B 3kocucTeMey, «Llenu nutanus (macTOUILHAs, TETPUTHAS)Y,
«KoJoruyecKas mupaMuaa yucemn», « IKOJIOrudeckas nupamuaa 6uomacchl», «IKOJOTHUECKass MUpaMuaa sHeprun», «O0pazoBaHue 00I0Tay,



«IlepBuunas cykueccus», «BoccTaHOBIEHHE Jieca IOCIE MOXkKapa», « IKOCUCTEMA 03epay, «ArpoueHo3», «KpyroBoport BEeLIECTB U IIOTOK SHEPT MU
B arporeHosey, «IIpumepsl ypObosKocucTem».

Ob6opynoBanue: repdapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydesia MTULl U 3Bepei, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHIA,
aKBapUyM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypOo3KOCUCTEMBIY.

JlaGopaTopHas padora «/3yueHne pa3sHooOpa3usi MEIKHX MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX ).

JIKCeKypeust «IKCKypcusi B TUIUYHBIA OuWOreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha CYXOJOJIbHBIN MU TMOWMEHHBIA JIYT, 03€po,
00JI0TO)».

IKCKypeHus «IKCKYpCUs B arpo3KOCUCTEMY (Ha TOJIE UK B TEIUIMYHOE XO35HUCTBO)».

Tema 10. Buocdepa — rinodanbHas IkocucTemMa

buocdepa — obuieruianerapuas o6onouka 3emid, TAe CYIIECTBYET WM CYIECTBOBalIa >kKM3Hb. Pa3BuTHe mpenctaBieHuit o 6uochepe B
Tpynax 2. 3tocca. Yuenne B. U. Bepnanckoro o 6uocdepe. Obnactu 6uocdepst u e€ coctan. JKuboe BeiecTBo 6uocdeps! u ero GyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Onocdepbl. OcobeHHOCcTH OMochepsl Kak TIIOOATBHOW 3KOCHUCTEMBI. JIMHAMHYECKOE pPaBHOBECHE B
ounocdepe. KpyroBopotsl BemecTB 1 OMOreOXMMHYSCKHE ITUKIBI (Yriieposa, a3ota). PurMudHoCTh siBIIeHUH B Onocdepe.

3onanbHOCTh Onochepsl. [lonstrue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHpa, XBOWHBIC JIeca, CMEIIaHHbIE U IIMPOKOJIHUCTBEHHBIE Jieca,
CTEIH, CaBaHHbI, ITYCThIHH, TPOIIMYECKHE JIECa, BBICOKOropbs. Kianmar, pacTUTENbHBINA U )KUBOTHBIA MUpP OHOMOB CYIIIH.

Crpykrypa u GyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTr0 MOTeHIMala U OnoCPepHbIX QyHKIUI.

JdemMoHcTpanuu

IToptpetsr: B. 1. Bepnaznckuii, 3. 3rocc.

Tabnuue! u cxemsl: «I'eocheps! 3emnn», «KpyroBopot azota B npupoze», «Kpyrosopot yrieposa B npupojie», «KpyroBopot kuciopoja B
npupoae», «KpyroBopot Bozbl B mpupozae», «OcHOBHbIe OuoMBbI cymny», «Knnmarnyeckue nosica 3emnn», «Tynapay, «Taiira», «CMmemaHHbIi
necy, «llupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycToinsy, « Tponudeckuii Jecy.

O6opynoBanue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKLIUH KUBOTHBIX.

Tema 11. YestoBek M OKpYyKawmas cpeaa

DKoJloTHYecKHe KpH3MChl U MX NpUYMHBL. Bo3nelicTBue uyenoBeka Ha Ouocdepy. 3arps3HeHue BO3AyHIHON cpensl. OxpaHa Bo3ayxa.
3arpsi3HeHue BOJIHOM cpeabl. OXpaHa BOAHBIX pecypcoB. Paspymienue nousbl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kiuMmara.

AHTpPONIOT€HHOE BO3JECHCTBUE HA PACTUTEIBHBIN W KUBOTHBIM MHp. OXpaHa pacTUTEIBHOTO M KUBOTHOrO Mupa. OCHOBHBIE MPHUHIIMIIBI
oxpansl mpupozsl. Kpacusie kauru. Oco6o oxpansemsie npupoansie Teppuropuu (OOIIT). borannueckue caapl 1 300J0THUECKUE TTAPKH.



OCHOBHBIC TPUHIMIIBI YCTOMYMBOTO pa3BUTHs YEJIOBEUECTBA W NPUPOABI. PanmoHanmbHOE MPHPOJONONIB30BAHHE W COXpaHEHHE
Ouosiornyeckoro paznoodpaszus 3emin. O0mre 3aKOHOMEPHOCTH TI00ATBHBIX SKOJIOTHYECKUX KpUu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HUca U
€ro BEpOsTHBIE ITOCIIEACTBHUS.

PazButue MeTOIOB MOHHMTOPUHIA DPAa3BUTHsS OMNACHBIX TEXHOTCHHBIX mpoueccoB. Cucmemmnvie uccnedosanus nepexooa K
pecypcocbepezaroujeli U KOHKYPeHmMOCnocobnotl suepeemuxe. buonocuueckoe pasnoobpaszue u buopecypcel. Hayuonanonvie ungopmayuonnule
cucmemsl, obecneuusaioujue OOCMyn K UHGOpMayuu o cOCMOSIHUIO OMOENbHbIX 61006 U dKocucmem. OCHOBbL IKOpeabUIUMayuy SKOCUCmem u
cnoco606 6opvobL ¢ buonospedicoeHusmMuU. Pexoncmpykyus MopeKux u Ha3emMHuLX IKOCUCTIEM.

JdeMoHcTpamun

Tabmuuer u cxemsl: «3arpsisHeHHE aTMOochepbl», «3arps3HeHne ruapocepsl», «3arps3Herne mouBel», «llapaukoBeiii 3gdexr», «Ocobo
OXpaHsieMble IPUPOIHBIC TEPPUTOPHI», «MOIETH YIIPaBIIEMOTO MUPAY.

Ob6opynoBanue: ¢pororpaduu oxpaHseMbIx pacTeHHI 1 )kxuBOTHbIX KpacHoii kauru Poccuiickoii @enepanun, KpacHoit kHUrHM peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U HA YPOBHE CPEJJHET'O OBILIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmmuBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOCHUS OOYYAIOIIMMHUCA MTPOrpaMM CpPETHETro OO0Iero oOpa3oBaHUS:
JIMYHOCTHBIE, METANIPEIMETHBIE U IIPEIMETHBIE.

B cTpyKkType IHWYHOCTHBIX pE3yJlbTaTOB OCBOEHHUS MPOTpaMMbl MO OWOJIOTUM BBIIEICHBI CIEAYIOUINE COCTaBISIONINE: OCO3HAHUE
00yJaIOIUMUCS POCCHICKON TPaXKTAHCKOW UIACHTHYHOCTA — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIILHOCTA U CAaMOOTIPEICIICHUIO, HAAUYUe
Momueayuu K 0Oy4eHUIO OWOIIOTHH, yeleHanpasieHHoe passumiue BHYTPCHHUX YOSKICHHWH JIMYHOCTH HA OCHOBE KIFOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAAMIMNA Pa3BUTHS OHOJIOTHMYECKOTO 3HAHHS, 20MOBHOCMb U CNOocoOHOCMb O0ydYaloIUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESTeNbHOCTH I[EHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, TPUCYLIUMHU CHUCTEME OHOJIOTUYECKOTO OOpa3OBaHUs, HaAluuue npasoCoO3HaAHU
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI MO OMOJOTUU JIOCTUTAIOTCS B €IMHCTBE y4e€OHOW M BOCHUTATEIBHOW NEATEILHOCTH B
COOTBETCTBUH C TPAJAULHMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSMHM, MPUHATHIMU B
oOIIecTBe MpaBUJIAaMU M HOPMaMHU TOBEACHHS U CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHMsS, CAMOBOCIHUTAHHS W CaMOpPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH TMO3UIINH JIMYHOCTH, MATPUOTH3MA U YBAKEHHS K 3aKOHY W MPABOIOPSAKY, YEIOBEKY TPy/Aa M CTaplieMy MOKOJEHHUI0, B3aHMHOTO
YBa)KE€HHUS, OCPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEAUIO M TPAAUIIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, mpupoje u
OKpY>Karollen cpene.

JIuuHOCTHBIE pPE3ylbTaThl OCBOEHUS yueOHOro mpenmera «buomorus» DOMKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JTUYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIMM, TMO3UTHUBHBIX BHYTPEHHHUX
yOEXKI€HU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBa, PAaCHIMPEHNUE YKU3HEHHOTO OIBITA U OTBITA JESITEIILHOCTH B
MpoILIeCcCe pealn3alui OCHOBHBIX HAMPABIECHNUN BOCIIUTATEIbHOMN I€ITEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCIUTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUAIOMIEroCs KaKk aKTUBHOTO U OTBETCTBEHHOTO YJIE€HA POCCUHCKOTO OOIIEeCTBA;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSITEIHPHOCTH MPU CO3JaHUU YYCOHBIX MPOEKTOB, PEIICHUH YYeOHBIX W MO3HABATEIBHBIX 3aiad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OMpeNesITh COOCTBEHHYIO TTO3UITUIO TI0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HH U OOBSACHSTH €€



YMEHHE YYHUTHIBATh B CBOMX JCHCTBUSAX HEOOXOAMMOCTbh KOHCTPYKTMBHOTO B3aMMOJACWUCTBHUS JIIOJCH C pPa3HBIMH YOEKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU U COLIUAJIbHBIM IT0JI0KEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUs Y4EOHBIX, IIO3HABATENIBHBIX W MCCIEIOBATENbCKUX 3a/ad,
YBa)KUTEJIBHOTO OTHOILIEHHSI K MHEHHIO OIIIOHEHTOB MPHU 00CYKIEHUN CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOI0 COAECPIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPpUOTHY€eCKOIr0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTb POCCUMCKON I'pa)IaHCKOW HMJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHHsI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH
nepel PonnHoii, ropaoctu 3a cBoi Kpai, cBoro PoauHy, CBOM S3BIK U KyJIbTYPY, IPOILJIOE U HACTOSALIEE MHOTOHALIMOHAIILHOTO Hapoja Poccun;

LIECHHOCTHOE OTHOIIECHHWE K IPUPOJHOMY HACIEIUI0O M IIaMATHHKAaM IPHUPOABI, JOCTHKeHUAM Poccum B Hayke, MCKYCCTBE, CIOpPTE,
TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHE U Pa3BUTHE OUOJIOTMH, NOHUMaHMs 3HAYEHUs1 OMOJIOTUM B MTO3HAHUU
3aKOHOB ITPUPO/IbI, B )KU3HU UEJIOBEKA U COBPEMEHHOT'O 00IIECTBA;

ujeiHas yoe:xxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €ro CyAbOy;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIUTENSAM, CO3JAHUIO CEMbU HAa OCHOBE OCO3HAHHOIO IIPUHATUSA LIEHHOCTEH CEMEWHOW XKU3HU B
COOTBETCTBHUU C TpaauLUAMU HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKIJIIOYas 3CTETUKY ObITa, HAYYHOI'O M TEXHMYECKOTO TBOPUYECTBA, CIOpPTa, TPYyJa, OOLIECTBEHHBIX
OTHOIIICHUH;

IIOHUMAaHHE YMOLMOHAIIBHOIO BO3ACUCTBUS KUBON IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IIPOSABIIATh KAYECTBA TBOPUYECKON JINYHOCTH;

5) ¢pusuyeckoro BocnUTaAHMUSA, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOILMOHAJIBHOI0 0JIAr OOy YHsI:

MMOHMMAaHHUE W peaju3alus 340pOBOro U Oe3omacHoro oOpasza »KU3HU (30pOBOE MUTaHHUE, COONIIOIEHHE TUTHEHUYECKUX MPAaBHI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH W OTIBIXa, pEryispHas (uznyeckas aKTUBHOCTh), OEpEXKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;



IMOHUMAaHWEC HNCHHOCTU NpaBUJI MHAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0€301IacHOrO MOBCACHHUA B CUTyalHUAX, YIpOXAOIMIUX 3J0POBbBIO U
JKM3HU JIFOJICH;

OCO3HAHME MOCIEACTBUNA U HENIPUATHUS BPEIHBIX IPUBbIUEK (YIOTPEOIEHHS aJIKOr0JIsl, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0I00HE;

TOTOBHOCTHh K aKTHBHOM ACATCIIbHOCTH TEXHOJIOTHYECKONH M COHHaﬂbHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTD HHULUHUPOBATh, IMJIAHUPOBATHL U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIHOCTD;

MHTEpEC K pasiuyHbIM cdepam NpodeccHoHaNbHON NesATeNbHOCTH, YMEHHE COBEplLIaTh OCO3HAHHBIM BBIOOp Oynyuiei mpodeccun u
PCaIN30BbIBATH cOOCTBEHHEBIE JKU3HEHHbBIE IIJIaHBbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO 1 caMO0OPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHMSA:

HKOJIOTUYECKH 11eJ1ecO00pa3HOe OTHOLICHUE K MPUPO/IEe KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyILeCTBOBAaHUS;

IOBBIICHUEC YPOBHA KOJIOTUYECKOM KYJbTYPBI: HpI/IO6p€T€HI/Ie OIIbITa IJIAHUPOBAHHA IMOCTYIIKOB U OLCHKH MX BO3MOXKHBIX HOCHGILCTBI/Iﬁ
JUISL OKPY>KArOIEen CpeJibl;

OCO3HaHME ITI00AJILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pPeLIeHus;

CIOCOOHOCTh HCIOJIb30BaTh MpUOOpeTaeMble NpU H3YYE€HUH OWOJIOTMM 3HAHMS M YMEHHUS NpU pPELIeHUH MpoOJieM, CBS3aHHBIX C
palrOHAJIBHBIM MIPUPOJOIIOJIB30BAHUCM (CO6J'IIOI[€HI/IC IIpaBHJI TOBCACHUA B IPUPOJAC, HAITPABJICHHBIX HAa COXPAHCHUEC PABHOBECH B OKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChepsl);

aKTUBHOE HEMpUATHE NeHCTBUN, NPUHOCAIIMX BpPEJ OKpY’Kalolled NPUPOIHONW cpele, YMEHHE NPOTHO3UPOBATh HEOIAaronpHsTHbIE
HKOJIOTUYECKHUE TOCIIEACTBUS PEANPUHUMAEMBIX J€HCTBUI U TPEeIOTBpaIlaTh UX;

HaJINYHUEC Pa3BUTOr0 SKOJOTMYCCKOTO MBINIJIICHUA, DKOJIOTUYECKOH KYJbTYPBI, OIIbITa ACATCIBHOCTU DKOJIOTHUECKOH HaITpaBJICHHOCTH,
YMCHUA PYKOBOJACTBOBATHCA MMH B HOSH&B&TCHLHOﬁ, KOMMyHI/IKaTHBHOfI n COHI/IaHBHOﬁ IMMPAKTHUKE, TOTOBHOCTU K YYAaCTHUIO B HpaKTquCKOﬁ
JesTeIbHOCTH HKOJIOTHUECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 NMO3HAHHUS:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHOH MPAaKTHUKH,
OCHOBAHHOTO Ha JIMAJIOTEe KYJIbTYp, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

COBCPHICHCTBOBAHUEC SI3BIKOBOM M YMTATENHCKOM KYJIBTYPEI KaK CpEACTBa BSaHMOHCﬁCTBHﬂ MCXKAY JIIOAbMHU W ITO3HAHUWA MUPA,

NOHMMaHHe creuu(uku OMONOTUU KaK HayKd, OCO3HaHHUS €€ posiid B (POPMHPOBAHUHU PAIMOHAIEHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU
L[EJIOCTHOTO MPEJICTaBICHHUS 00 OKPYKAIOLIEM MUPE KaK O €JMHCTBE MPUPO/IbI, YeIOBeKa U 0OIIeCcTBa, B TO3HAHUH NTPUPOTHBIX 3aKOHOMEPHOCTEN
U peleHUH Mpo0IeM COXpaHEHHs PUPOJTHOTO PAaBHOBECHS,



yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOM IUBHIIM3AIMK: 00ECIIEYEHUsI HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE
MEPCHIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh pecypcHble MPOOIEeMbl Pa3BUTHS YEJIOBEUYECTBA, MOMCKA MyTEH BBIXOAA U3 TII00ATBHBIX
HKOJIOTUYECKUX MpoOJieM M oOecredeHus Mepexosia K yCTOWYMBOMY pPa3BUTHIO, PAllMOHAIBHOMY HCIOJIb30BAHUIO HPUPOAHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJIyYEHUH OMOJOTMYECKMX 3HAHHWH B LENAX MOBBIIICHUS OOIIEH KyIbTYPBI, €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH,
KaK COCTaBHOW 4acTH (PyHKIMOHAIBHOM rpaMOTHOCTH 00yJarouxcs, popMuUpyeMoil pu U3y4eHUH OUOJIOTHHY;

[IOHMMaHME CYIIHOCTU METOJIOB IO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BATh M10JIy4yaeMble 3HAHUS AJIS
aHaJIM3a M OOBSACHEHMs SIBJICHMH OKPYKAIOIIEr0 MUPAa W HNPOMCXOJAIIMX B HEM M3MEHEHUH, YMEHME JejaTb OOOCHOBAaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE Hay4YHbIX (PaKTOB M UMEIOLIUXCSI JAHHBIX C LIEJIbI0 IOJYyYEHUS JOCTOBEPHBIX BbIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIB30BaTh OMOIOTUYECKHIE 3HAHUS [T PEIICHHs IPOOJIEM B pealbHBIX KU3HEHHBIX CHTYallUsX;

OCO3HaHUE LEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBJIATH IPOCKTHYHD U HCCIEHOBATCIBCKYI JEATEIBbHOCTD
WHJUBHUIYaJILHO U B IPYIIIIE;

TOTOBHOCTB U CLIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHIO, K AKTHBHOMY TOJyUYE€HHIO HOBBIX 3HAHHIA 10 OMOJIOTHH B
COOTBETCTBHUH C )KMU3HEHHBIMU TTOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yabTaTbl OCBOCHUS ydeOHOro mpeamera «buosnorus» BKIIOYAIOT: 3HAYMMBIE Ui (DOPMUPOBAHMS MUPOBO33PEHHUS
o0yyaroluxcsl MEXKIUCIUILIMHAPHbBIE (MEXIpeIMEeTHbIe) OOIIeHAay4YHblEe MOHATUS, OTPaXKAIOIIME IEJIOCTHOCTh HAYyYHOW KapTHHBI MUpa U
CHelU(pUKY METOJO0B IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, SBJIEHHUE, MPOIECC, CHUCTEMa, Hay4yHBIH (axT,
NPUHIMI, THIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEOBaHUE, HAONOJCHHE, U3MEpeHHe, HSKCHEPUMEHT U JApYrHe); yHUBEpCalbHbIE
yueOHble IeHCTBUS (TT03HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHBIE), o0ecrnieunBaromue GopMupoBaHue (pyHKIIMOHAIBHON IPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH OOY4YarolMXCsl; CHIOCOOHOCTh 00yUYarolMXCsl UCMOIb30BaTh OCBOCHHbBIE MEXINCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEpCAJIbHbIE YueOHble TEHCTBUS B IO3HABATENbHOM U COLIMAIbHOM MTPaKTUKE.

B pesynbrare u3yyeHus OMOJIOrMH Ha YPOBHE CpelHEro ooiero odpasoBaHus y oOydaromierocst Oynyr copMupoBaHbl O3HABATEIbHBIE
YHUBEpCaJbHbIC YUeOHbIE IeHCTBUS, KOMMYHHKATUBHbIE YHUBEPCAJIbHBIC YUeOHbIE IEHCTBHS, PETYISTUBHbIE YHUBEPCATIbHbBIE YUeOHbIE 1eHCTBHS,
COBMECTHAs AEATEIbHOCTD.

MetanpeameTHble pe3ynbTaThl OCBOSHHS MPOTrpaMMbl CpeTHET0 00IIer0 00pa3oBaHus JOKHBI OTPAKaTh:

OgyageHne yHMBepPCAJIBHBIMH Y4eOHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe eHCTBHS:



CaMOCTOSITENIbHO (POPMYIHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

MCIOJIb30BAaTh MPU OCBOCHUU 3HAHHWH MPHUEMBI JOIMYECKOTO MBIIUICHHS (aHalu3a, CUHTE3a, CpaBHEHMs, Kiaccudukanuu, o000IeHuns),
PacKpBIBaTh CMbICT OMOJIOTHYECKUX TOHITHH (BBIACIATH UX XapaKTepHbIC NPU3HAKH, YCTAHABINBATD CBSI3HU C APYTUMH ITOHATHIMHN);

ONPEAETSATh LENU JCATeNbHOCTH, 3ahaBasi HapaMeTpbl M KPUTEPHH WX JOCTIDKEHHS, COOTHOCUTH Ppe3yJibTaThl AEATEIBHOCTH C
MOCTaBJICHHBIMU LIETISIMH;

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB M SBJICHHU )KUBOM MPUPOJIBI;

CTPOUTH JIOTHYECKHE DPACCY)XKICHUs (MHIYKTHBHBIC, ICIyKTUBHBIC, 10 AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOpEUUS B
paccMaTprUBaeMbIX SBJICHHUAX, GOPMYIUPOBATH BHIBOBI H 3aKIFOUCHHS;

NPUMEHSITh CXEMHO-MOJICIIHBIE CPEICTBA U NPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIIEHUH B HM3y4aeMbIX OHOJOTHYECKUX
00BEKTax, a TAK)KE MPOTUBOPEUN PA3HOTO POJIA, BBISIBICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEUICHUS MPOOJIEMBI C YUETOM aHATN3a UMEIOIUXCSl MATEPHAIBHBIX 1 HEMAaTEPHAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LIENISIM, OIICHUBATh PUCKH MOCIIEICTBUI eI TEIbHOCTH;

KOOPJAWHUPOBATH U BBITOIHATH PadOTy B YCIOBHAX PEATBHOTO, BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJaJIeTh HaBbIKAMU Y4e€OHO-HMCCIEN0BATENbCKOH M TMPOEKTHOW JEATENIbHOCTH, HaBBIKAMU pa3pellieHus IMpo0sieM, CHOCOOHOCThIO H
TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY ITOMCKY METOJIOB PEUICHHUS MPAKTUIECKHUX 3a/1a4, IPUMEHEHUIO PA3TMIHBIX METO/IOB IIO3HAHHMS;

WCTIOJIB30BATh PA3IIMYHBIC BHIBI JESTEIHHOCTH IO TOIYYEHUIO HOBOTO 3HAHHS, €0 MHTEPIpETAlNH, TPeoOpa3oBaHUI0 M MPUMEHEHUIO B
y4eOHBIX CUTYalLlUsAX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIbHBIX POEKTOB;

(bopMHpOBaTh HAYUYHbIM TUI MBIIIJICHHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEN, KIFOUEBBIMUA MOHATUSAMH U METO/IaMU;

CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIBHOMN EATEILHOCTH M KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIE CBS3M W AKTYyalIM3UPOBATh 3a]ady, BBIIBUTATh TUIOTE3y €€ PEUICHHs, HAXOIUTb apryMEHTHI IS
JI0Ka3aTelbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh apaMeTpbl U KPUTEPUH peILICHHS;

aHAJM3UPOBATh MOJyYSHHBIE B XOJI€ PEIICHH 33a]]aul Pe3yJIbTaThl, KPUTHUECKU OLEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHHE
B HOBBIX yCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallHsIM, OIICHHBATh TIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITH II€JICHANIPABIICHHBIH MTOMCK MEPEHOCA CPEACTB U CIIOCOO0B JACUCTBUS B MPO(HECCHOHATBHYIO CPELY;

YMETh MIEPEHOCUTDb 3HAHUS B T03HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEACIATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;



BBIIBUI'aTb HOBBIC UJCHU, IIpCAJIaraTb OpUTrMHAJIBbHBIC MMOAXOAbl U PCHICHUA, CTABUTH HpO6JIeMbI " 3aJja4i, JOITYCKaroIne aJIbTCPHATUBHLIC
peuienus.

3) paGora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHHKAX MH(pOpManuu (TekcTe ydeOHOro nocoOus, HayqHO-MOMYJISIPHOM TUuTeparype, OMOIOTHYECKUX
CIIOBApsIX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MJaHHBIX, B VHTepHeTe), aHAIM3UPOBaTh WH(GOPMAIMIO DPA3IUYHBIX BHIOB U (opm
MMpCACTABJICHUA, KDUTUYCCKHA OLICHNBATDH eé AOCTOBCPHOCTb U HCIIPOTUBOPCUUBOCTD,

dbopMynrupoBaTh 3ampochl U MPUMEHITh Pa3JIMYHbIE METOMABI MPH MOHCKE U 0TOOpe Ouonoruueckoil mHbopmanuu, HeOOXOIUMOUN AJis
BBITIOJTHEHUS YU€OHBIX 3a]1a4;

HpI/IO6pCTaTI> OIIBIT HMCIIOJIb30BaHUA I/IH(b0pMaIII/IOHHO-KOMMyHI/IKaTI/IBHI)IX TCXHOHOFHﬁ, COBCPHICHCTBOBATL KYJIbTYPY AKTHUBHOI'O
HCIIOJIb30BAHHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM,

CaMOCTOSITENILHO BBIOMpATh ONTUMAaIbHYIO (OpMY HpeaCcTaBieHUs Onoioruyeckoi nHbopManuu (cxeMbl, rpaduKy, JuarpaMmmbl, TaOIUIIbI,
PUCYHKH U APYTOE);

WCIIOJIb30BATh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPH paboTe ¢ Oronornyeckoi nHGopMaIen: MPUMEHATh XUMHYECKHe, (PU3HMUECKue U
MaTeMaTHYeCKHUe 3HAKH M CHMBOJIBI, (OpPMYIbI, ab0peBuaTypy, HOMEHKJIATYpPY, HCIIOJIB30BaTh M MpPeoOpa3OBHIBATh 3HAKOBO-CHMBOJIMYECKUE
CpeICTBa HATJISIIHOCTH;

BJIaJIeTh HaBbIKAMM PACIO3HABaHUSA U 3aILUThl HH()OpMaIK, HHPOPMALMOHHOM 6€301MacHOCTH JIMYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oOenmue:

OCYILECTBIATh KOMMYHHMKAIIMK BO BCEX Cepax KU3HHU, aKTUBHO YyYaCTBOBAThH B AMAJIOTe UJIM TUCKYCCHUHU MO CYIIECTBY 00CYX1aeMOW TEMbI
(yMeHHME 3a/aBaThb BONPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIBHO BBIMOJHEHHWs TNpeAjaraeMod 3aJaud, Y4YUThIBaTh HWHTEpPECH U
COTJIACOBAHHOCTD MO3UIUI IPYrUX YYaCTHUKOB AMAJTIOTA WK JUCKYCCUN);

pacrio3HaBaTb HeBep6aJ'H)HI)Ie cpeacTBa O6HI€HI/I$I, IMOHUMAThb 3HAYCHUEC COLUAIBHBIX 3HAKOB, NPCANOCHIIOK BO3HUKHOBCHUA KOH(i)J'H/IKTHI)IX
CUTYyallUl, yMETh CMSTYaTh KOH(QIMKTHI U BECTH NIEPErOBOPHI;

BJaJIeTh PA3JIMYHBIMU CIOCO0aMM OOILIECHMS M B3aUMOJEHCTBHS, MOHMMAThb HAMEPEHUs APYTUX JHOAEH, MPOSBIATH YBAXKHUTEIHHOE
OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOM W WHAMBUAYaJbHOW pabOTHl NpU peleHHH OMOJIOTHYECKOH MpoOIeMsl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU pEIICHUH YUeOHOH 3a/1auH;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHI ¢ y4€TOM OOLIMX UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WiIeHA KOJJIEKTUBA;



IIPUHUMATh L€ COBMECTHOM JESTEIBbHOCTH, OPraHM30BBIBATH U KOOPAMHUPOBATH JEHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIAThH ILIaH
JCUCTBHI, pacpeaeisaTh POIH ¢ y4ETOM MHEHUH YIaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOM pabOTHI,

OLICHHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJAOT0 yYaCTHHUKA KOMaH/bI B OOIIMIA pe3ylbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C MO3UIIMY HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh IMO3UTHBHOE CTPATETHYECKOE IOBEACHHE B PA3IMYHBIX CHTYaLUAX, MPOSBIATH TBOPYECTBO U BOOOpaKEHHE, OBITh
WHULIMATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3anus:

WCII0JIh30BaTh OMOJIOTMYECKUE 3HAHMS IJIs1 BBISIBIICHUS MMPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U YUEOHBIX CUTYAIIHX;

BEIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHHM [IEJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOMX JICUCTBHUSAX M MOCTYIKAX MO OTHOIICHHUIO K KUBOM
MIPUPOJIE, CBOEMY 3J0POBBIO U 3JI0POBBIO OKPYKAOIIHUX;

CaMOCTOSITENILHO OCYIIECTBIIATH MMO3HABATEIbHYIO ACSITENbHOCTD, BBIABIATH MPOOIEMBbI, CTAaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H B
00pa3oBaTENbHON ACATEIBHOCTH M KU3HEHHBIX CUTYalHsX;

CaMOCTOSITENTLHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3 PELICHHUE;

OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

crocobcTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO MIMPOKOW DJPYAUIMU B pa3HbIX O0ONACTSIX 3HAHUM, IMOCTOSHHO TMOBBIIIATH CBOU
00pa30BaTEeNbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JTaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBBI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB LIETISIM;

BJIa/IETh HaBBIKAMH TO3HABATENHHON pedriekcun Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YNIbTATOB U
OCHOBAHUH, HCTIOJIB30BaTh MPUEMBI pepIIeKCHH I OIICHKH CHTYaIH, BHIOOpA BEPHOTO PEIICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHHKEHUIO;

MPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIbHOCTH;

3) npuHATHE Ce0sT M APYTrUX:

MPUHUMATD Ce0sl, MOHMMAas CBOU HEJOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;



pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYroro 4eJIOBEKa.
INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCGHMSI COJEp)KaHUs ydyeOHOro mnpenmera «buonorus» Ha yriyoJ€HHOM YpPOBHE OPHEHTHPOBAHBI Ha
oOecnieuenue npodunpHOoro o0yueHus: odydaromuxcs ouonorud. OHM BKIIOYAIOT: cHenuduueckue sl OMOJIOrUN Hay4YHbIE 3HAHUS, YMEHHS U
CHOCOOBI JIEHCTBUN TIO OCBOSHUIO, MHTEPIPETAIMU W MPEOOpPa30BaHUIO 3HAHHWM, BHUIBI JCATCILHOCTH MO IMOJYYCHHUIO HOBBIX 3HAHWM U HX
MPUMEHCHHUIO B PA3IMYHBIX YY€OHBIX, & TAaK)KE B pealbHBIX KU3HEHHBIX CUTyalusx. lIpenqMeTHble pe3yiabTaThl MPEACTABICHBI MO ToJaM
U3YYCHHUS.

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 11 kaacce n0MKHbBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHWIA O MECTE€ M POJM OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, B MMO3HAHWUU 3aKOHOB MPHUPOJBI U PEUICHUH SKOJIOTMUYECKUX MPOOJIEeM YelOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIoOHaIBLHOTO MPUPOIONIONb30BaHMS, U B (POPMUPOBAHUU [IEHHOCTHOTO OTHOIIEHHUS K MPUPOE, OOIIECTBY, YEIOBEKY, O BKIIaJe POCCUNUCKUX U
3apyO0eKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OHMOJIOTHH;

YMEHHE BJIAJIETh CHUCTEMOI OMOJIOTMUECKHMX 3HAHUM, KOTOpas BKJIIOYAET OINpEAENeHUsS W MOHMMAHHUE CYLIHOCTH OCHOBOIIOJIArarOIINUX
OMOJIOTMYECKUX TEPMUHOB M TMOHATUH (BUA, B3KocucTeMa, Ouocdepa), Ouonornyeckue Tteopuu (3BomonnoHHas Teopus Y. JlapBuna,
CHUHTETHUEeCKas Teopus sBoitorun), yuerus (A. H. CeBepuoBa — o myTsax U HampasieHusx sposouuu, B.W. Bepaaackoro — o 6uocdepe), 3aKoHbI
(renetnueckoro paBHoBecust Jlx. Xapau u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bopa), mpaBuna (munumyma HO. JIubuxa,
AKOJIOTUYECKON MUpaMUIbl YHEPTUHN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHUE BIIaJIeTh OCHOBHBIMH METOJaMM HAyYHOT'O MO3HAHMS, MCIOJIb3yEMbIMU B OMOJIOTHYECKUX HMCCIEJOBAHUAX >KUBBIX OOBEKTOB U
HKOCHUCTEM (OIMCaHKe, U3MEepEeHHe, HaOII0IeHIe, SIKCIIEPUMEHT), CIOCO0aMHU BBISIBICHUS M OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NpPHU3HAKW: BUAOB, OMOTEOI€HO30B, 3KOCHCTEM M OHOC(hephl, CTaOMIM3HPYIOMIETO, ABMKYILETO M
Pa3phIBAIOIEr0 €CTECTBEHHOIO O0TOOpa, ajIoNaTpUuecKoro M CHMIIATPUYECKOTO BHI000pa30BaHMsI, BIUSHUS IBHKYIIMX CHJI IBOJIIOLMU Ha
reHO(OH/] MOMYISAIUH, MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHus, YepelOBaHMs HAIPABICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U
IIOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3U MEXKIY IPOLECCAMM IBOJIIOLMHM, ABWKYIIMMHU CHJIAMU aHTPOIIOI€HE3a, KOMIOHEHTAaMH pa3iIN4HbIX
9KOCHCTEM U MPUCTIOCOOICHUSIMA K HUM OpTraHU3MOB;

YMEHHE BBISABIATH OTJIWYMUTEIbHBIE MPHU3HAKUA JKUBBIX CHCTEM, MPHUCIIOCOOIEHHOCTh BHUAOB K cpele oOuTaHus, aOMOTHYECKHX U
OMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3€H OpraHM3MOB B COOOIIECTBAaX, AHTPONOICHHBIX H3MEHEHHH B HKOCHCTEMAax CBOEH
MECTHOCTH;



YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJIOTHMYECKYI0 TEPMUHOJIOTHMIO W CHMBOJHUKY JUIsI JOKA3aTEIbCTBA POACTBA
OpPraHU3MOB Pa3HBIX CHCTEMATHYECKHX TPYIIN, B3aUMOCBS3H OPTaHW3MOB M CpEIbl OOWMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHHsI MHOT00OPa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHS COCYIIECTBOBAHUS IIPUPOJIBI U YEJIOBEYECTBA;

YMEHHUE pemaTh OMOJIOTUYECKUE 33]]auH, BhISBIISATh TPUIHHHO-CIICICTBEHHBIC CBSI3U MEXIy HCCIIETyeMbIMA OMOJIOTHYECKUMHE TPOIIECCaMH
U SIBJICHUSIMH, JICJIaTh BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYYEHHBIX PE3YJIhTATOB;

YMEHHE BBIMOTHATH J1a0OpaTOPHBIE M MPAKTHYECKHE padoOThl, COONIOJaTh mMpaBuia Opu padbore ¢ y4eOHBIM U J1a0OPaTOPHBIM
o0opyI0BaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPSITh HUX 3KCICPHUMEHTAIBLHBIMU CpEACTBaMH, (OPMYJIUPYs IENb HCCIEAOBAHUS, aHAIN3HPOBATH
MOJIyYCHHBIC PE3YJILTATHI U JICTIaTh BBIBOIBL;

YMEHHE YYacTBOBAaTh B y4eOHO-MCCIIEIOBATENLCKOM paboTe Mo OMOJIOTHMH, SKOJIOTUM W MEIWIUHE, TMPOBOJMMON Ha 0a3e MIKOJIBHBIX
HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH OTY4YCHHBIC PE3YJIbTaThl HA YUCHHUUECKUX KOHPEPEHIIHSIX;

YMEHUE OLEHUBATh THIIOTE3bl U TEOPHH O TIPOMCXOXKICHUH KHU3HH, YEJIOBEKA U YEIIOBEUECKUX pac, O MPUYMHAX, OCICICTBHUIX U CIOCO0ax
MIPEIOTBPAIICHHS TII00aIBHBIX U3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIK BBIOOp Oyaymieid mnpodecCHOHATBHOM NeATeNbHOCTH B 00JacTé  OWMOJOTHH, HKOJIOTHH,
MIPUPOJIOTIONIB30BAHUS, MEUIIMHBI, OMOTEXHOJIOTHHU, TICUXOJIOTUHU, BETEPUHAPUH, CEIBCKOTO XO3SIMCTBA, MUIICBOM MPOMBIIUICHHOCTH, YrIyOIsTh
MO3HABATENbHBIN MHTEpPEC, HAMPABICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH Mpodeccuu U MpoA0IKeHNEe OMOIOTHYECKOT0 00pa3oBaHus
B OpPTaHU3aIUAX CPEIHETO MPOPECCHOHATHHOTO M BBICIIIETO 0OPa30BaHMUS.



TEMATHYECKOE INTAHUPOBAHHUE

11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 3apoxkIeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npeCcTaBiIeHUul B ONOIOrHH
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
Maxkpo3Bomtonus U €€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOoJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia OOUTaHus 1.5
8 DKOJIOTUS BUJIOB U MOIYISUN 0.5
9 DKoJorus coo01ECTB. DKOJIOTHUECKUE 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3zoBaTeJbHbIC
padoThI padoTshI pecypenI
1 OpodmonionHas Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
Y UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOprn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS
5 [Tomymsimus — sneMeHTapHas eAMHULIA 1
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopaTtopHas 1 05
pabota «BpIsiBIeHHE U3MEHYUBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduyeckas, Ouonormueckas
11 EctecTBeHHbI 0TOOp — HanpaBSIOLINI 1




(hakTop IBONIOIHH

12

13

14

15

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTtopHas padorta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Ipumeps! npucnocodIeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast padora «I[IpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEeHUE BUI0B
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

0.5

0.5

16

Crpykrypa BUJa

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MUKPO3BOJIFOIHUU U STTUIEMHUOJIOTUN

19

20

21

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

buoreorpaduyeckue MeToab! U3ydeHUs
HBOJIIOLIH
DOMOpPHOIOrHYECKHUEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-TeHETUYECKHUE,




OHMOXMMHUYECKUE U MAaTEMAaTUUECKUE
MCTOABI U3YYCHUS 3BOJIIOIIUN

23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH
24 AnantuBHas panuaiys. HepaBHOMEpHOCTD
TEMIIOB IBOJIOIUH
o5 HayuHble runoTessl IpoOrCX 0K ISHUS
KU3HU Ha 3emiie
26 JloHay4HBIE IPECTABICHHUS O 3aPOXKICHUU
KU3HU
97 OCHOBHBIE 3TaIbl HEOPTAaHUYECKOM
IBOJIIOIIH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
Hctopus 3emiu 1 METOIbI €€ H3yUYCHHUSI.
29 Jlaboparopnas pabota «3yueHue u 05
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX
OpPTaHHU3MOB»
30 HauanbHble aTanel oprannyeckoin
ABOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabora «3yueHue ocobeHHOCTEM '
CTPOCHHS PACTCHHUH Pa3HBIX OT/EIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
Mupa
DBOJIOIUS )KUBOTHBIX. [IpakTryeckas
34 pabota «3ydyenrne ocoOeHHOCTEH 0.5

CTPOCHUS MO3BOHOYHBIX ) KUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam

36 MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE
KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBII SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe

41 PasButne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOIOTHYECKUX U
COLIMAJIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJIIOLIHMS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTnyeckas

48 pabota «/3yueHune 3K0I0rHyecKux 0.5
aJlanTanui 4eI0BeKa

49 MeXIuCIUTUTMHAPHBIE METO/IBI




AHTPONOJIOTUH

50 3apoxaeHUE U pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3HaueHne YKOJIOTNYECKUX 3HAHUU I 1
YeJI0BeKa

53 Dkosorudeckue HhakTopbl 1
Abuotnueckue akropsl. CBET Kak

54 skosoruueckuii pakrop. JlabopaTopHas 1 05
pabota «BrIsiBIEeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBiieHHE 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BIUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BnaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

o7 Cpenbl 0OuTaHUs OPraHu3MOB 1

58 buonorunueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1

oOUTaHus




DKOJIOTUYECKHE XapaKTEPUCTUKU

62
TOITYJISIITUH
OcHOBHBIE TTOKA3aTENIN MOIMYJISIIHHN:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPALIAN

65 DKOJIOTUYECKAast CTPYKTYpPA OIS IIHH

66 JlnHaMuKa MONYJISIAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocoOnenus 0.5
CEMSIH PACTCHHI K PACCEIICHUIO)

69 Bun xak cucrema nmomysnsiui

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B
IKOCHCTEME

74 OcCHOBHBIE TIOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMU/IbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

03€ep U peK. DKOCHCTEMBI MOpEH U OKEaHOB




[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

8 TYHJP, JIECOB, CTEIEH, yCThIHb

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTiueckas padboTta 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arPsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIBI

87 3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6nocheps

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue denoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBUE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI




OCHOBHBIE IPUHIUIIBI YCTOHYUBOIO

%3 Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI 1
PanmonansHOe MPUPOAOIOIL30BAHNE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606HleHI/Ie 1o Teme «MHUKPOIBOJIONHUS U 1
e€ pe3ysIbTaThD»

96 Oﬂ606l.u€HH€ 1o Teme «MaKpOdIBOIIOIUS U 1
e€ pe3ysIbTaThD»

97 O6o06menne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU HA 3eMiie)

08 Oo6o06menue o Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHne 110 TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O600menue mo Teme «OpraHu3Mbl U cpejia 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o teme «buocdepa — 1
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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