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MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma no yueObnomy mpeamery "buonorusa" (namee - GHOJOTHs) Ha YPOBHE CPEIHEIO
obmero obpa3oBanus pazpaboTraHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpazoBannu B Poccuiickoit @enepanuny, @PI'OC COO, Konnenuuu npenojaBanus yueOHOTO
npenmMera «buonorus» u OCHOBHBIX MOJOXKEHUH (enepabHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnslit npenmer «buomnorus» yriyonénnoro yposus usyudenus (10—11 kmaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpeAMeTHON oOnactu «EctecTBeHHO-Hay4yHble MpeaMeTsl». CorjiacHo
nonoxerusM @I'OC COO npodusbHbIe yueOHBIE TPEIMETHI, U3y4aeMble Ha YIiyOJIEHHOM YPOBHE,
SBJISIFOTCSL crocoboM nuddepeHiuanuu 00yueHuss Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUS U
NpU3BaHbl 00ECHIEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npodecCHOHANBbHBIM U BBICHIMM 0Opa3zoBaHueM. B To e BpeMs KaxAbli M3 3TUX Y4eOHBIX
NPEMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPUOPUTETHOE peIleHHe 00pa3oBaTelbHBbIX,
BOCIIUTATEIbHBIX U Pa3BUBAIOUIMX 3a7ay, CBSI3aHHBIX C MpodopueHTalue oOydarolmuxcs u
CTHUMYJIMPOBaHHEM MHTEpeca K KOHKPETHON 00JacTH HAy4YHOT'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEAUIIMHOMN, 3KOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHoMy mpenmery "buosnorus" mna€t mpeincraBiieHHE O LIETU U 3a7adax
u3ydyeHus yuyeOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, OMpeAeNsieT 00s3aTebHOe
(MHBapuaHTHOE) IMpPEIMETHOE COJAEpkKaHHE, €ro CTPYKTYpUPOBAHUE IO pa3jleiaamM U TeMmawm,
pacmpeziefieHue Mo KjiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHS yU4eOHOro MaTepuana ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKM Y4eOHOTO MPOIecca, BO3PACTHBIX
ocoOeHHOCTel oOyyaronuxcs. B mporpamme mo 6M0JI0TuM peann30BaH MPUHIUI IPEEMCTBEHHOCTH
C W3y4YeHHEM OHOJOrMM Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHus, Omarofapsi uemy
MPOCMATPUBAETCA HAIpPABJICHHOCTh Ha TMOCIEAYyIOIee pa3BUTHE OMOJOTHYECKUX 3HAHUIA,
OPUEHTHPOBAaHHBIX Ha (hOpMHUpPOBAaHHE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS, IKOJOTHUYECKOTO
MBIIUICHUSI, IPEJCTABICHUN O 3J0POBOM 00pa3e >KU3HU, Ha BOCIIUTaHHE OEPEKHOTO OTHOIICHUS K
OKpY’KalIIe mpupoaHou cpere. B mporpamme mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOKHOCTH
yueOHoro mnpeamera «buonorus» B peanuzamuu TpeboBanuit GI'OC COO k mnmaHUpyeMbIM
JMYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yjibTaraM oOy4eHUs u B (HOPMHPOBAHUU
OCHOBHBIX BHMJIOB Y4eOHO-IIO3HABATENBHOM  JEATEIBHOCTH OOYYaloIUXCsS IO OCBOCHUIO
coJiepaHusl OMOJIOrMYECKOT0 00pa30BaHMsI HA YPOBHE CpEIHEro 0011Iero oopa3oBaHus.

VYuebublit mpenmer «buonorus» Ha ypoBHE CpeaHero odmero oOpa3oBaHUS 3aBeplIaeT
Ouonoruueckoe oOpa3zoBaHHE B IIKOJE U OPUEHTUPOBAH HA PACUIMPEHUE U YIIIyOJieHuEe 3HAaHUUN
o0yyaromuxcs o )KMBOH MPHUPOJIE, OCHOBAX MOJIEKYJIIPHON M KJIETOUYHOW OMOJIOTUH, SMOPHOIOTUU
1 OMOJIOTUM Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOJIOTMH, IBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTHH.

N3yuenune ydyeOHOro npenmera «buonorus» Ha yriayOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOUIMXCs K MOCIEAYIOIEMY MOTYYEHHIO OMOJIOrHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusax cpeaHero mnpodeccuoHanbHoro obpazoBaHus. OCHOBY €ro CoAep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHWM, IOJYYEHHbIX MpPU H3YYEHHH OOyYarolUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKUX pa3/eioB OWOJOTMM Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaHUS NOJY4yaroT pa3BUTHE. Tak, paclIUpeHbl U yIriyOJaeHbl
OMoJIOrHYecKHe 3HAHUS O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me yenoBeka, 00X
3aKOHOMEPHOCTSIX >KM3HH, JOMOJHUTEIBHO BKIIOYEHBI OMOJIOTUYECKHE CBENIEHUS MPUKIATHOTO U
IIOMCKOBOI'O XapakTepa, KOTOpPbIE MOXXHO HCIOJIb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIETO
BbIOOpa npodeccun. Bo3MokHa Takke MHTErpalus OMOJIOTHYECKUX 3HaHUN C COOTBETCTBYIOLIUMU
3HAHUSMH, [IOJyYEHHBIMH OOYy4YalOUIMMUCA TpU U3yuyeHHH (U3HMKHU, XUMHUH, reorpapuu u
MaTeMaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mpenmery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM U SBOJIONMOHHBIM MOAXOABl K H3ydeHHIO Ouosjoruu. CorjacHO MM, H3y4aroTCs
CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHBIE JJIS KUBBIX CHUCTEM Pa3HOIO YPOBHsS OpraHU3alMH,
HBOJIIOLIMY OPTaHMYECKOT0 MHpa Ha 3emiie, COXpaHEeHUs] OMOJIOrMYECKOro pa3HooO0pas3usl MiIaHEeThl.
Tak, B 10 xmacce u3y4yaroTcsi OCHOBBI MOJIEKYJISIDHOW M KJIETOYHOM OMOJOrMM, SMOPHOIOTUU U
OMOJIOTUM pPa3BUTHUS, TEHETUKHM U CEJEKUUU, OUOTEXHOJOTMUM U CHUHTETHYECKOW Ouosoruu,
AKTyJIM3UPYIOTCS 3HAHUA OOydarommxcs 1o OOTaHHWKE, 300JI0THH, aHATOMUHU, (PHU3UOIOTHUU
yenoBeka. B 11 kiacce M3ydaroTcsi SBOJIOIMOHHOE YYE€HUE, OCHOBBI JKOJIOTMM WU YYEHHE O
ounocdepe.



VYuebnwiii npenmer «buonorums» Tpu3BaH 00€CIEUUTh OCBOCHHE OOYYAIOIIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHLIMIIOB U MPaBUII, JIEKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOUW KapTUHBI MHpa, 3HAHUW O CTPOEHUHM, MHOrooOpa3uu U OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, [OMyJIALWN, OWOIeH03a, SKOCHUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX
JOCTHKEHUSIX, COBPEMEHHBIX HUCCIEI0OBAaHUSAX B OMOJIOTHH, IPUKIIATHBIX acleKTaX OMOJIOTHYeCKUX
3Hanuil. g pa3BUTHA W TOAJAEp)KaHHs MHTepeca OOydYarouMxcss K OHMOJIOTMH Hapsay Cco
3HAYUTENIbHBIM O00BEMOM TEOPETHUYECKOT0 MaTepHajia B COJEp>KaHUU IMPOTrPaMMBbI MO OHOJOTUU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHMEH CTAHOBJICHHUS M PA3BUTHUS TOW WM HMHOW o01acTu
OMOJIOTUM, BKJIQJOM OTEUECTBEHHBIX M 3apyOekHBIX YUYEHBIX B pEIIeHHE BaKHEHIINX
OMOJIOTHYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus ydebHoro npeamera «buosorus» Ha yriayOnEHHOM YypOBHE — OBJIAJICHHE
00y4JaIUMUCS 3HAHUSAMH O CTPYKTYpPHO-(QYHKIIMOHATHHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHWe YMEHUN HCIOJIb30BaTh 3TH 3HAHHMS B (POPMUPOBAHWU HUHTEpeca K
onpeAcnéHHON 001acTh MPOPECCHOHANBHON JEATEIILHOCTH, CBSI3aHHOW C OuWojioruei, wim K
BbIOOPY YueOHOro 3aBe/ieHus AJIsl IPOAOHKEHUS OMOJIOTHYECKOr0 00pa3oBaHusl.

JocTmwkenne nenu u3ydeHus ydeOHoro mpenmera «buonorms» Ha yriayOnéHHOM ypoBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOIUX 3a1ay:

OCBOCHHE 00YYArOIIMMUCS CUCTEMbI OMOJOTHYECKUX 3HAHHI: 00 OCHOBHBIX OMOJIOTHYECKHUX
TEOpHUSAX, KOHLEMIMUAX, THUIMOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUiIaX, COCTABIISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPa; O CTPOSHHH, MHOTO0Opa3ul 1 0COOEHHOCTSIX
Ononoruvyecknux cucreM (KIETKa, OpraHu3M, MOMYJSAlMs, BUI, OuUOreoleHos, oOuocdepa); o
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIIX B OUOJIOTHH;

03HAKOMJICHHE 00y4alOIIUXCs ¢ METOJaMU IO3HAHUS JKUBOM MPUPOIBI: UCCIIEOBATEILCKUMU
METOAaMH OHMOJIOTUYECKHX HayK (MOJEKYJSIpHOW W KICTOYHOH OMOJOTHH, SMOPHOIOTHU U
OMOJIOTUM pPa3BUTHUS, TEHETUKH W CENEKUWH, OUOTEXHOJOTMU U CHUHTETHYECKOW Ouosoruu,
[AJICOHTOJIOTUU, DKOJIOTMH); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEACHHUS  OMOJIOTMYECKHX
uccienoBanuii B jaboparopun W B mnpupoae (HaOmrojeHHe, U3MEpEeHHe, HKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJicHHEe OOYYaIOIIUMHUCS YMEHHUSMHU: CaMOCTOSTEIbHO HAXOJWUTh, AHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTMYECKYI0 HMH(OpMAIMIO; MOJIb30BAThCS OMOJIOTMYECKONM TEPMHUHOJIOTHEN 1
CUMBOJIMKOM; YCTaHABIMBAThH CBA3b MEX]y pa3BUTHEM OHUOJIOTHU U COIIHATEHO-YKOHOMUYECKHUMH U
HKOJIOTMYECKUMHU TMPOOJIEMaMU YE€JIOBEUYECTBA; OLEHUBATh IMOCIEACTBHS CBOEH AEATEILHOCTU IO
OTHOIIEHHIO K OKpYXalleil NpupoIHONW cpede, COOCTBEHHOMY 3J0POBBIO U 3/0POBBIO
OKpYXaloIMX JIoe; O0OOCHOBBIBATH W COONIOAATH MEphl MPO(PUIAKTUKM HH(EKIIMOHHBIX
3a0o0JeBaHM, NpaBUiIa MOBEJCHHUS B MpHUpoje U olecrieyeHHs Oe30MacCHOCTH COOCTBEHHOM
JKU3HEICSITEIIbHOCTA B YPE3BBIUAWHBIX CHUTYAIMSX MPUPOJAHOTO M TEXHOTEHHOTO XapaKTepa,
XapaKTepU30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y OOYYAIOIIMXCSl MHTEUIEKTYaJbHBIX UM TBOPYECKHX CIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJIAIONIUMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIIEIOBAaHUSIMH B OWOJIOTHH,
pelaeMbIMi €10 MpoOJeMaMH, METOJO0JIOTHEH OMOJIOrMYeCKOro HCCIeA0BaHUs, MPOBEACHUS
OKCIIEPUMEHTATBHBIX  HCCIEAOBAHUN, pEIIeHUS  OHOJOTHMYECKMX  3a]ad, MOJCIHUPOBAHUS
O1OJ0rN4YeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOYyYaloOlUXCS IIEHHOCTHOTO OTHOIICHHSI K JKMBOW TPUPOJE B IEIIOM U K
OTIeNbHBIM €€ oOoOBbeKTaM M SBIEHUSAM; (OPMHUPOBAHUE OSKOJOTHYECKOM, TIe€HEeTHYECKON
rPaMOTHOCTH, OOIIeW KyJbTyphl TOBEIEHUS B MPHPOJAE; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne OO0yUYaAIOUTUMUCS KOMIIETEHTHOCTH B PAllMOHAIBFHOM MPUPOIOIOIb30BAHUN
(cobmroieHre MpaBwII TIOBEICHHS B TIPUPOJIE, OXPaHbl BUIOB, SKOCHCTEM, Orocdepbl), COXpaHEHUHN
COOCTBEHHOTO 3JI0POBbSI M 3JI0POBbS OKPYKAWIIUX JIOACH (COOMIofeHus Mep NpOoPUIaKTHKU
3a0oneBaHui, obecrnieueHne O€30MaCHOCTU KHU3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYaLUAX
MPUPOJHOTO Y TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJB30BaHUs OMOIOTUYECKUX 3HAHUN U
YMEHHUH B MMOBCEAHEBHOM KU3HU,

CO3MaHME YCIOBUH JUIsI OCO3HAHHOTO BBIOOpa OOYYAIONUMUCS  HHIWBUIYAITBLHOM
00pa3oBaTeNbHOW  TPAaGKTOPWHU, CIIOCOOCTBYIONIEH  MocieayomeMy  MNpodeccCHOHaTbHOMY
CaMOOMPE/ICIICHHUIO, B COOTBETCTBUHU C HHIMBUYaTbHBIMA HHTEPECAMHU U MOTPEOHOCTSIMHU PETHOHA.



OO0miee 4YMCIO YacoB, OTBEACHHBIX HA M3y4YeHHE OHMOJOTMHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero oopazoBanus B 11 kmacce — 136 yaca (4 yaca B HEJIGNIO).

OT60p OpraHU3aIMOHHBIX (HOPM, METOJIOB U CPEACTB 00YUCHUST OMOJIOTHH OCYIIIECTBIISIETCS C
yu€ToM crnenu(uKu ero CoJAep)KaHWs M HAIMpPaBICHHOCTH Ha MPOAOIDKEHHE OHOJIOrMYECKOTro
00pa30BaHUs B OPraHU3ALHUAX CPETHETO MPO(ECCHOHATFHOTO U BBICIIIEIO 00pa30BaHMUS.

OO0s3aTeNbHBIM yCIOBUEM MpPH OOYYEHHWH OHMOJIOTMM Ha YIIyOJEHHOM YpPOBHE SIBIISCTCS
NPOBE/ICHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacThe 00yJaromuXxcsi B BRITIOJTHEHUU
NPOCKTHBIX U y4eOHO-HUCCIIEAOBATENBCKUX paboT, TeMaTHKa KOTOPBIX OMpENEeNIsIeTCsl yUYUTeJIeM Ha
OCHOBE HMEIOLINXCS MaTepUAbHO-TEXHUYECKUX PECYpPCOB M MECTHBIX MPHUPOIHBIX YCIOBHH.



COILEPKAHUE OBYYEHUSA
11 KJIACC

CopaeprxaHue MporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY T'OCYIAPCTBEHHON
utorosou arrecranuu (I'MA).

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH

OpomtonmonHas teopus Y. JlapBuna. [Ipeanoceliky BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb 1
HayyHad JesarenbHocTh Y. [lapBuHa.

JBrokyuue cuibl 3Bostoliu BUoB 1o Y. JlapBuHY (BbICOKAasi MHTEHCUBHOCTb PA3MHOKEHHUS
OpraHM3MOB, HACJIEJICTBEHHAas M3MEHYHMBOCTh, OOpHOAa 3a CyIIECTBOBAHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIH 0TOOD).

Odopmnenune cuaTeTHdeckoi Teopuu 3Boionuu (CTD). HeliTpasbHas TeOpusi BONIOIHUU.
CoBpeMeHHass 3BOJIONHMOHHAS OWONIOTHS. 3HAYCHHE SBOJIIOLMOHHONW TEOpUU B (HOPMHPOBAHUHU
€CTECTBEHHO-HAyYHON KAPTUHBI MUPA.

JleMoOHCTpanuu

IToptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jlunnew)», «JlecTHHIa >KUBBIX
cyuectB (o Jlamapky)», «Mexanu3m QopMUpOBaHUS IPUCIIOCOONIEHUN Yy PACTEHUH U )KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema Mapmpyrta nytemectsus Y. [apeuna», «Haxoaku Y. [lapBunar,
«Dopmbl 00pEOBI 32 cymecTBOBaHME», «Ilopombr romybei», «MHOroodpasue KyJIbTypHBIX (opM
KamycTe», «l[lopoapl AgoMamHUX >KUBOTHBIX», «(Cxema o0pa3oBaHus HOBbIX BHIOB (o Y.
HapBuny)», «Cxema COOTHOLIEHMSI JBMXKYLIMX CHJI 3BOJTIOLUNY», «OCHOBHBIE IIOJIOKEHUS
CUHTETUYECKON TEOPUH SBOITIOLIUN.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonynauuss Kak »ieMEHTapHas eauHHIa 3BOMOLMH. COBpPEMEHHBIE METOJbl OLICHKU
TeHETHYECKOTO PAa3HOOOpa3us M CTPYKTYpPHI MOMyJsui. V3MeHeHne reHooHIa TOMyJIISId KaK
3JIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH reHeTtnuyeckoro paBHoBecus J[x. Xapnu, B.
BaitaOepra.

OneMeHTapHble (DaKTOpbl (IBMXKYIIME CHJIBI) SBOJIIOLMU. MyTallMOHHBIM mpolecc.
Komb6unatuBHast u3MeHUnBOCTh. [[pelid reHoB — citydaiiHble HEHANpaBJICHHbIE U3MEHEHHUS YacTOT
aeneil B nonmynsanusax. O¢¢ext ocHoBarens. Ipgexm Oymuinounozo eoprviuika. Cuudicenue
2EeHemuU4ecKo20 pazHooobpasus: npudunsl u creocmeus. llposenenue sgpghexkma Opetigha cenos &
oonvuwux u  maneix nonyaayusx. Murpauuu. M3omauus  nmomynsuui:  reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Orosoruueckas (penpoyKTUBHAs).

EcrecTBeHHbI 0TOOp — HampaBisommii GpakTop 3Bomonnn. GopMbl €CTECTBEHHOTO 0TOOpa:
JBIKYIIUN,  CTaOWIM3UPYIOUIMM,  paspeiBatomivid  (qu3pynTtuBHbIi).  IlomoBoit  oTOop.
BO3HUKHOBEHNE U 3BOJIOLUS COLUATIBHOIO OBENECHUS KUBOTHBIX.

[TprcnocoOIeHHOCT, OpPraHU3MOB Kak pe3ysbTaT MHUKPOIBOMIONMHM. BoO3HHKHOBEHME
npucnocoOaeHnit y opranusmMoB. ApoMopdo3sl U uanoanantauuu. [lpumeps! npucnocobaeHui y
OpraHu3MoB:  Mopdoyiornyeckue,  (QU3NOJIOTHYECKHEe, OHOXMMHUYECKHE,  IOBEIAECHUYECKHUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumgooOpazoBaHue Kak pe3yJabTaT MHUKPOIBOJIOIMH.
W3onsauuss — kimodeBoil ¢akrtop BuaooOpazoBanus. Ilyth M cmocoObl BHI000pa3oBaHUS:
ajuionatpuieckoe  (reorpaduueckoe), CHMIIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutoniM3anus, rudpuau3ays). JMTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOMIONIMOHHON  OMONOrMM B pa3pabOTKe HAay4HbIX METOJIOB  COXPAaHEHUS
O6nopa3zHooOpazus. MHKPOIBOMIOLMS M KOAIBOJIOLHMSA MAapa3uTOB U HX X035ieB. MexaHHu3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoOHCTpanun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuuel U cxembl: «MyTallMOHHAsT U3MEHUYUBOCTHY, «llomynsiiioHHas CTPyKTypa BUIa»,
«Cxema mposiBieHHss 3akoHa  Xapau—BaitHOepra»,  «/IBmXKylue  CHJIBI  3BOJIIOLIUN,
«JKoJloTHUYeCKasi M30JAIUs  TONMyJAIui ceBaHCKoW (openn», «l'eorpaduueckas Wu30IAUS
JMCTBEHHUIIBI CUOMPCKOW M JUCTBEHHUIIB NAypcKoii», «llomysiMOHHbIE BOJIHBI YHCICHHOCTU



XUIIHUKOB U KepTB», «Cxema JeHCTBUS ecTecTBEHHOro otoopa», «Dopmbl OopbOBI 3a
CYLLIECTBOBaHHEY, «MHycTpuanbHbIil MEJIAHU3MY, «OKuBble HCKOIIaEMBIEY,
«IToxkpoBUTENBCTBEHHAs OKpacka JKHUBOTHBIX», «lIpemympexnaromas OKpacka KUBOTHBIX»,
«®Duznonoruueckue amanranun», «llpucrnoco0reHHOCTs OpPraHU3MOB M €€ OTHOCHUTEIBHOCTHY,
«Kputepun  Buma», «Buasl-noitHukm», «CTpykTypa Buaa B 1pupoae», «CrocoOsb
BunooOpasoBanusi»,  «leorpapuueckoe  BUAOOOpa3oBaHME  TPEX  BHJOB  JIAHABIICH,
«IJKonoruueckoe BHJI000pa3oBaHHe BUIOB cuHUIY, «[lomummounsr pacrenuity, «KamyctHo-
peneyHbId THOPUIY.

O6opynoBanue: repbdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, 4yyuyena NTHI[ U 3Beped ¢
NpUMEpaMU  Pa3IMYHBIX IPHCIIOCOONCHMI, Yydena NTHII W 3BEped pas3HbIX BUAOB, repOapuu
pacTeHuil OJIM3KUX BHUJIOB, 00pa30BaBIINXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTtopnass padora «llpucnocoOneHuss OpraHu3MOB U HUX  OTHOCHUTEJIbHAs
1EJIeCO00Pa3HOCThY.

IIpakTnyeckas padora «CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPHUIO).

Tema 3. Makpo3BoJsonus U eé pe3yabTaThbl

MeTtoabl U3yueHus: Makpo3BoiroLuu. llaneoHTonornueckue MeTo/bl U3y4YEHUs SBOJIIOLMH.
[Tepexonubie Gopmbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpadudeckne MeTo bl H3ydeHust dBOONHHA. CpaBHEHHE QIIOpHI M (hayHBI MATEPHKOB
U ocTpoBOB. buoreorpadguueckue obaacti 3eminn. BUIbI-OHIEMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE ¥ CPABHHUTEIBHO-MOP(OIOTHYECKHEe METOABl HM3YyYCHHs SBOJIOLUH.
['eneTnyeckue MeXaHU3Mbl HBOJIIOIMM OHTOTEHE3a U TMOSBJICHUS 3BOJIOLMOHHBIX HOBILIECTB.
['oMosiornyHble U aHaJIOTHYHbIE OpraHbl. PyluMeHTapHblE OpraHbl M aTaBU3Mbl. MOJEKYJISpHO-
reHeTUYecKre, OMOXUMUYECKUE U MAaTEMaTHUECKUE METO/Ibl U3YUECHHSI SBOIONHH. ['OMOIOrHYHbIE
reHbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PUIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO6mme 3akoHOMepHOCTH (TIpaBuIia) 3Bostouun. [Ipunyun cmenst @yuxkyui. HeodparumocTtsb
3BOJIIOLMU. AJJanTUBHAS paguanusa. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIMH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl U cxembl: «DUIOTEHETHYECKUN DS JIOMIATN», «APXEONTEePUKC», «3BEepo3yoObnie
amepsl», «Crerouedansl», «Punnopure», «CeMeHHBIE NaNOpOTHUKWY», «buoreorpaduyeckue
30HBI 3emin», «Jlpehid koHTHHEHTOB», «PemukTb», «HadanmpHble cTaguu SMOPHOHAIBHOTO
pa3BUTHS NO3BOHOYHBIX XMBOTHBIX», «I'OMOJOTMYHbBIE U aHAJIOTUYHBIE OpPraHb, «PyauMeHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAa0Opbl 4YeNOBEKa M IIMMIIaH3e», «lJ1aBHBIE HampaBICHUS
HBOJIOLUMNY, «OO0II1e 3aKOHOMEPHOCTHU 3BOTIOLIUN.

OOopyaoBaHue: KOJUICKIIMM, TepOapuu, MYJSKH HCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTWYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunbple rumotessl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOuOreHe3 U MaHCHEPMHUS.
JloHay4HbBIE TIPEACTABIECHHA O 3apOKICHUM >KU3HM (KpealnoHW3M). ['umore3a NOCTOSIHHOTO
CaMO03apOKJIeHHs KU3HU U €€ ompoBepxkeHue onbitamu @. Penu, JI. Cnamnmannann, JI. ITactepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeopraHmdeckoi spomtouuu. Ilnanerapnast (reosoruyeckasi) 3BOJIIOLMSL.
XuMHUecKasi 3BONIIOLNsA. AOGUOTEHHBIM CUHTE3 OPraHUYeCKUX BELIECTB U3 HeOpraHndeckux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue nmonmumepoB u3 MoHoMmepoB. KoanepBarnas rumotesa A. U.
Omnapuna, runore3a nepsuyHoro OymnboHa [Dx. XonneitHa, renernueckas runoresza I'. Mémrepa.
Pubosumer (T. Yek) m rumoresa «vupa PHK» V. I'mnbGepra. dopmupoBaHme meMOpaH
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Hcropuss 3emmm u  Metonael €€ wn3ydeHud. Jckomaemple OpraHudyeckwe OCTATKH.
['eoxpononorusst u e€ wmeroapl. OrtTHocuTenbHass W aOCOMIOTHAasE ~ TEOXPOHOJIOTHS.
['eoxpoHoIOrMUecKast Kaja: 30Hbl, IPbl, IEPUObI, FTTOXH.

Hauanbnabie sTansl opraHndeckod 3Bostounu. [losBieHuMe W 3BONIOLHMS TEPBBIX KIIETOK.
Oponronusi  MerabonuzMa. Bo3HukHOBeHHME TepBbIX 3kocucTeM. COBpeMEHHbIE MUKpPOOHbBIE
OMOIUIEHKHM KaK aHaJIoT MepBbIX Ha 3emiie cooliecTB. CTpoMaTonuTsl. [IpoKapHOTH M 3yKapUOTHI.



[IpoucxoxkaeHne HSykapuoT (CUMOWOTEHE3). DBONIOIMOHHOE IPOUCXOXKIACHUE BHUPYCOB.
[IpoucxoxkaeHre  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Talbl IBOJIOLNHU BBICIINX pacTeHuil. OCHOBHBIE apoMop(]o3bl pacTeHmid. Bbixoa
pacteHuil Ha cymy. llosBneHue crnopoBbIX pacTeHUN M 3aBoeBaHME UMHU cymu. CemMeHHbIe
pacrenus. [Iponucxox1eHrue NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl HBOJIOIHUHU KUBOTHOrO Mupa. OcHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — IMOSIBIIEHHE COBPEMEHHBIX THIOB. IlepBbie XOpaoBbie
JKUBOTHBIE. JKH3HB B BOJiE. DBOJIIOIMS TO3BOHOUYHBIX. [Iponcxoknenne ambpuOuii M penTUIIHiL.
[TpoucxoxaeHne MIEKoMUTaOmMUX W nOTul. [IpuHImn kmoueBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M MEpPUOJaM: apXel, MPOTEPO30i, Maneo30i, Me3030H,
KaiiHo30#1. OO01m1asi XxapakTepucTHUKa KiuMaTa U reojlorndeckux rpoieccoB. [losBneHne u pacuset
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBUS W BIUSHHE HA Ta30BBIH COCTaB
aTMochepBhl.

MaccoBbie BBIMHUpAHUsI — SKOJOTMYECKHE KPU3HUCHI MpONUIoro. [IpuymHBl U ClieacTBUS
MaccoOBbIX BbIMUpaHH. COBpEMEHHBIH HKOIOTUYECKUN KpHU3UC, ero ocoOeHHocTu. [IpoGiema
coxpaHeHHs OMopa3Ho0Opa3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuueckoro Mmupa. [IpuHIUNBI KiIacCU(pUKAUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpannn

[Toptpersr: ®@. Pean, JI. Cnamnanuaunu, JI. Tlactep, M. U. MeunukoB, A. U. Onapun, JIx.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. [lacTepa mo w3ydeHUIo
caMo3apoxJeHus xKu3Huw», «Cxema ombita C. Munepa, I'. FOpu», «3Jrtanbl HEeOpraHMYECKOM
IBONIONUNY, «l'eoXxpoHosornueckas mkana», «HadanbHble 3Tanbl OPraHUYECKOW 3BOJIIOIUNY,
«Cxema oOpa3zoBaHus PYKapuoT MyTEM cuMmOuorenesa», «Cucrema K UBOW Mpupoab», «CTpoeHue
BUpyca», «Apomopho3bl  pacteHHi», «PuHHOMUTB, «OIHOKIETOYHBIE  BOAOPOCIH,
«MHoroknerounsie Bogopociany, «Mxm», «[lanoporaukny, «I'onoceMeHHble pacTeHus», «OpraHsl
IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHS >KUBOTHOTO MHPa», «ApPoMOp(hO3bl KUBOTHBIXY,
«IIpocreiimue», «Kumeunononoctueie», «llnockue uepBu», «UneHucronorue», «PuIOb,
«3eMHOBOAHBIEY, «lIpecMmbikarommecsy, «IItumpyy, «Mnekonuraromue», «Pa3Butue xu3zHu B
apXeuckou spe», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN dpe», «Pa3BUTHE KU3HU B MAJIIEO30MCKOU
ape», «Pa3BuTme KU3HM B ME3030MCKOM 3pey», «Pa3BuTme KU3HU B KAMHO30MCKON 3pey,
«CoBpeMeHHas cucTeMa OpraHuyecKoro MUpay.

OGopynoBanue: repdapuu pacTeHUN Pa3IMYHBIX OT/AEJIOB, KOJIJIEKIIMH HACEKOMBIX, BIaKHBIC
npenaparsl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WITIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Uyuesa MTHI] U 3Bepei, KOJUICKIIMH OKaMEHEIOCTEH, MOJIE3HBIX UCKOTAEMBbIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPTraHU3MOB.

BupryanbHaa JaGoparopHas padora «MonenupoBanue omnbiToB Mumiepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYECKUX COSAMHEHUI B IEPBUYHOMN aTMOchepe».

IIpakTuyeckass padora «V3ydyeHne u ONMHCAaHHUE WMCKOMAEMBIX OCTATKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas padora «/3yuyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUI pa3HbBIX OTAEIOBY.

IIpakTuyeckas padora «/3ydyenne ocCOOEHHOCTEH CTPOSHUS TTO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4eja0BeKa — aHTPOINOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo bl AHTPOIOJIOTUH.

CraHOBJIEHHE TPEACTABIEHUNH O MPOUCXOXKIACHUM YeJIoBeKa. PenurnosHeie BO33pEHHUSL.
CoBpeMeHHbIE HAyUYHbIE TEOPUH.

Cxo/1cTBO UenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEeHHE YenoBeka. CBUIETEeNbCTBA
CXOACTBA 4YEIIOBEKAa C JKUBOTHBIMU: CpPaBHUTEIHHO-MOP(HOIOTHUECKHe, SMOPHOIOTHYECKHE,
busmnomoro-omoxuMuUYeckne, mosegaeHIeckrne. OTIMUns 4eoBeKa OT KHUBOTHBIX. [IpsaMoxoxaeHne
M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.



JBmwxymmue cuibl (pakTopsl) aHTPOTIOTEeHEe3a: OMOJIOrHYecKue, coruaibabie. COOTHOIIEHNE
OMOJIOTUYECKUX M COLMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJIUUA AHTPOIIOTeHe3a. PaHHWE YenmoBekooOpa3Hbie 00€3bsHbBI (MPOKOHCYIIBI) U
paHHUE TOHTHABI — OOIIME MPENKH YeIOBEKOOOPA3HBIX 00€3bsiH M JIOJEH. ABCTPAIONHUTEKUA —
JIBYHOTHE TIpeaku JiroAeil. YenoBek yMesblid, NEpBble U3TOTOBICHHUS OpyAaud Tpynaa. Yenosek
NPSIMOXOJIAIINI W TEPBBIA BBIXOJ JIHOJACH 3a mpeaensl Adpuku. UenoBek reinenbOeprckuii —
o0l MpeoK HeaHJAepTaJIbCKOTO YeJIOBEKa M YelloBeKa pa3yMHOro. YeraoBek HeaHIepTalbCKU
KAaK BHJ JIIOJAEH XOJIOAHOIO KJIMMara. YenoBeK pa3yMHBIH COBPEMEHHOIO THIIA, ACHUCOBCKHU
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

OBOJIOLMS COBPEMEHHOI'O 4YeJIOBEKa. ECTeCTBEHHBIM OTOOp B NOMYJSIIMIX UEIOBEKa.
MyTtanunonsslii mpouecc U nonumopdusm. [lomynsiiroHHbIe BOJHBL, Apelid TeHoB, MUrpanmus u
«a(h ekt ocHOBaTENSH» B MOMYJISIIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonsitue o pace. bonbiime pacel: eBpomneougHas (eBpaszuiickas),
aBCTpaJIO-HErpouIHas (IKBaTOpUaAIbHAs), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u nytu
pacceleHusl 4eloBeKa Mo IulaHeTre. ENMHCTBO 4YenoBeueckux pac. Haydnas HecOCTOSATENbHOCTH
pacusMa. IIpucrnoco0neHHOCTh YeoBeKa K pa3HbIM YCJIOBMSIM OKpy:Kawolled cpenbl. BausHue
reorpaduueckoii cpeanbl u apeiida reHoB Ha MOP(OIOTHIO U PUIHUOJIOTHIO YEIIOBEKA.

MexXIUCUUIUIMHAPHBIE  METOABl B (U3MYECKOW  (OMOJIOrMYECKO)  aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS] aHTPOIIOJIOT U U NAJIE0aHTPOIOJIOT U YeIOBEYECKUX MOMYJIsiuil. buoconuanbsHbie
UCCJIEJOBaHMSI PUPO/Ibl yesioBeka. VccnenoBanue KO3BOIOLIUN OHMOJIOTMYECKOI0 U COLIMATIBHOTO B
YeJIOBEKE.

JleMoOHCTpanuu

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuel w  cxeMbl:  «Meroabl  aHTpomonorum», «[OJOBHOH MO3r  denoBeKay,
«YenoBexkooOpa3ubsie 00e3bsiHB), «CKENneT 4YeloBeKa U CKeJleT IIUMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBMKylIMe CHiIbl  aHTPOINOIEeHE3a», «ODBOJIOLUOHHOE JPEBO  YEJIOBEKay,
«ABcrpanonurek», «YenoBek ymenbii», «HenoBek NpAMOXOAAU», «/[eHUCOBCKUI Yel0BEK»
«Heanaepranbip», «KpoManboHb, «IIpeaku yenoBekay, «Tarbl 3BONIOIUH YeI0BeKay, «Pachbl
YEJI0BEKA.

O6opynoBaHue: MYJSKH OKaMEHEJIOCTEeH, MPEeAMETOB MaTepHUaIbHOM KYyJbTYpbl MPEIKOB
4enoBeKa, penpoaykiuu (dpororpadun) KapTuH ¢ MU(OIOTHISCKUMHA U OMONIEHCKUMHU CIOKETaMU
IIPOUCXOXKICHUS YeloBeKa, (ororpaguu HaXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
4eJI0BEKa, MOJEIb Yepela 4eloBeKa M depena HIMMIIAH3€, MOJENb KHUCTH YEJIOBEKa M KHUCTU
HIMMITaH3€, MOJIEIIU TOPCa MPEIKOB YeJIOBEKa.

JlaGopaTopHas padora «/3yueHue ocoOeHHOCTEH CTPOECHUS CKEJIeTa YeIOBEeKa, CBA3aHHBIX
C IIPSMOXO0XKJICHUEM.

IIpakTyeckas padora «/3ydyeHne 3K0JIOrNYECKUX aaNTallui YeI0BEKa.

Tema 6. JKo0JIOTHSI — HAYKA 0 B3aMMOOTHOLIEHUSIX OPTAaHM3MOB M HAOPTraHU3MEHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. ['ymOonbara, K. @. Pynse, H. A. Cesepiiona,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skonoruu. CBsi3b 3KOJOTHH C IPYTUMU
HayKamH.

Mertoasl skonoruu. IloneBblie HaOmMOnEHUS. DKCHEPUMEHTHI B SKOJOTUHU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHue B SKOJIOTHMH. MOHHUTOPHHI OKpPYXaroIled Cpenabl: JOKaJbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUE SKOJIOTMYECKHX 3HAHUHM [UIsl YeloBeKa. ODKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBSI3€l YEJIOBEUECTBA C NpUpONoM. DOpPMHUPOBAHME DKOJIOTMYECKOM KYJIbTYphl U
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuuel u cxemsl: «Paznensl skonorum», «MeToasl 3Kojdorum», «Cxema MOHUTOPUHTA
OKpPY’KAIOIIEH Cpeabh».

IIpakTnyeckas padora «/3ydeHne METOI0B SKOJIOTHYECKUX UCCIEA0BAHUI.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA



Okonoruyeckue (GpakTopbl U 3aKOHOMEPHOCTH uX JeiicTBud. Knaccudukanus sKom0oruaeckux
dakTOopoB: abMOTHUYECKHE, OMOTHUYECKHE, aHTpomnoreHHsle. OOImMe 3aKOHOMEPHOCTH JACHCTBHS
skojornueckux (aktopoB. IIpaBmio muaumyma (K. Illnpenrens, FO. JIuOux). TonepaHTHOCTB.
OBpHONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AOuotndeckue ¢aktopsl. CBET Kak 3KOJIOTrHYecKui ¢aktop. JleicTBHE pa3HBIX Y4acTKOB
COJIHEYHOI'O CIIEKTpAa Ha OPraHu3Mbl. OKOJOTMYECKHE TIpYNIbl PACTEHUH M HKUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas poisb ceera. doTonepuoausm.

Temmeparypa kak odKkosorndyeckuid (akrop. JleficTBue TemmepaTypbl Ha OpraHH3MBI.
[ToMKnIOTEpMHBIE H TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skojormuyeckuit Qaxrop. I[Ipucrnocobnenus pacTeHuil K MOIAECPKaHUIO
BosiHOrO OanaHca. Knaccudukanus pacteHuii o OTHOIIEHUIO K Boze. [Ipucnoco6ieHus )KMBOTHBIX
K U3MEHEHHIO BOJHOTO PEXMMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHas, IIyOMHHAas
NOJNOYBCHHAs], BHYTPUOpPraHW3MEHHas. DHU3UKO-XMMHYECKHE OCOOEHHOCTH cpel OOUTaHUsA
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B pa3HbIX cpeiax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE M TFOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

XKuznennsie (opmer opranuzmoB. Ilonstie o >ku3HeHHOU ¢opme. JKu3HEHHBIE (OPMBI
pacTeHHH: [epeBbsi, KyCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OIHOJECTHHE TPaBBHI.
Kuznennsie (HOPMBI JKUBOTHBIX: THIPOOHOHTHI, TeOOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHUS
1 o0pasa KU3HH.

buotnyeckue dhakropsl. Buasl OMOTHYECKMX B3aUMOJICHCTBUNA: KOHKYPEHIINS, XUIITHUYECTBO,
cumOuo3 u ero ¢opmsl. [lapasurusm, Koomneparus, MyTyaJin3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxJieOHn4UecTBO). Herpodudeckue B3ammopeicTBus (Tormmyeckue, popuueckue, (padpudeckue).
3HayeHne OMOTHMYECKHUX B3aUMOJEHCTBHMH JJsl CYLIECTBOBAHHMS OPraHU3MOB B Cpefie OOUTaHHS.
[TpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JdeMoHcTpannmn

Tabmuubl 1 cxembl: «DKOJOrHYecKue (GakTops», «CBETOBOH CIEKTP», «IKOJIOTHUECKUE
IpyINIbl KUBOTHBIX [0 OTHOLIEHUIO K CBETY», «TE€NIOKpOBHBIE KXUBOTHBIE», «XOJOIHOKPOBHBIE
KUBOTHbIEY», «DU3MONIOrMUECKUEe aJanTaluu >KUBOTHBIX», «Cpeabl OOUTaHHUS OpPraHU3MOBY,
«buonornyeckue put™Mbl», «Ku3HeHHble GOpMBI pacTeHUI», «Ku3HEeHHbIE (HOPMBI KUBOTHBIXY,
«2JKocHucTeEMa HIMPOKOJIIMCTBEHHOTO Jiecay, «JKocHucTeMa XBOWHOro Jecay, «llemm nurtanusy,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «KommeHcanusmy».

OOGopynoBanue: repOapuu pacTeHUM W IKUBOTHBIX, TPHUCIOCOOJEHHBIX K BIIHSHHUIO
pPasIMYHBIX  DKOJOTMYECKUX  (PAKTOpOB, TrepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TE€HEBBIHOCJIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repoapu M KOJUIEKLUHU TETJIOII0OUBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX PACTEHHMH,
yyyesna NTHI WU 3Bepeil, repbapuu pacTeHWil, OTHOCSAIIMXCA K Trurpopuram, Kcepoduram,
Me30(puTaM, KOMHAaTHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIUH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repOapuM M KOJUJIGKIMM PAacTeHUH W JKUBOTHBIX, O0OJaJarolMX  YepTaMu
IpUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUI KU3HU, repOapuu U KOJJIEKIIMU pacTeHUI
U KUBOTHBIX PA3IMYHbIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KMBOTHBIX, YYACTBYIOIIUX B Pa3IMUHBIX
OMOTHUYECKUX B3aUMOJICHCTBHUSX.

JladopaTopnasi padora «BrisiBiIeHHE TPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHHIO CBETaY.

IIpakTnyeckasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH W3 pasHBIX MeCT
OoOUTaHUN.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

OKOJIOTUYECKHE XapaKTepUCTHKU mnomyisuuu. [lomynsuus kak Ouonoruueckas CHCTEMA.
Ponp HeomHOpomHOCTH cpenbl, (u3nueckux OapbepoB M 0COOEHHOCTEH OHONOrMM BHJIOB B
(GbOopMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpbl momysasauuid. OCHOBHbIE NOKA3aTENU TMOMYJISIUU:
YHMCJIEHHOCTD, INIOTHOCTh, BO3PACTHAs M I10JIOBAsl CTPYKTYpPa, POKIAAEMOCTb, IPUPOCT, TEMII pOCTA,
CMEpPTHOCTb, MUTPALIHUS.

Okojorudeckas CTpykTypa mnomyisiuu. OIleHKa 4YHUCICHHOCTH Homyssinuu. JluHamuka
NOMYJSIIMKU U €€ peryisanus. buotndeckuil moTeHuuan Mnomyiasuud. MoaenupoBaHue AUHAMHUKU
nomyisiuuu. KpuBele pocta uMciaeHHocTd mnonyiasuuu. Kpusble BbDKMBaHMS. Perymsamus



YUCICHHOCTH MOMyJALMI: posib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKojoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »SKomormueckoi Hume Buaa. Mecroobutanue. MHOroMepHass MOJIEb
skosornyeckor Humm Jx.M. XatumHcoHa. Pazmepbl 3konornueckod Humu. IloreHuunanbHas u
pearM30BaHHAs HUILIH.

Bun kak cucrema nomymsinuid. Apeanbl BHIOB. BuIbl M MX KU3HEHHBIE CTPATErHHU.
DKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUN KUBOTHBIX. bruojiornueckue MHBa3uu 4y KEepOaAHbIX
BUJIOB.

JleMoOHCTpanuu

[Toptpert: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOIMYECKHE XapaKTePUCTUKU MOmyisiuuny, «IIpoctpancrBeHHas
CTpyKTypa nonyjsauuu», «BospactHble nupaMuisl nomyisanun», «CKOpoCTb — 3aceneHust
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpranuzMamu», «Mojenb skonorudeckort numm J[Ix. U.
XaT4YnHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUICKIIUN KHBOTHBIX.

IIpakTnueckas padora «IIpucnoco6iieHus ceMsH paCTEeHUH K PacCEICHUION.

Tema 9. Jxos0rus cood1uecTB. IKOJOrHYeCKHe CHCTEMBI.

CoobmectBa opraHu3MoB. buoneno3 um ero crpykrypa. CBA3M MeXIy OpraHu3MamMu B
OuoreHo3e.

OkocucreMa Kak oTkphITas cucrema (A. Jx. Tencnu). @yHKIHMOHANbHbBIE OJIOKH OPraHU3MOB
B 9KOCHCTEME: TPOIYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHU. Tpoduueckue menu
u cetu. AGuotudeckue 010ku 3kocucteM. ITouBsl U wibl B 3kocucTeMax. KpyroBopot Beuiects u
IIOTOK SHEPTUH B 3KOCUCTEME.

OcHoBHBIE IIOKA3aTENM KOCUCTEMBI. bromacca ¥ mpoaykuus. DKOJOTMYECKHE MUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu. HanpaBneHHble
3aKOHOMEpPHbIE CMEHBbI COO0IIECTB — CyKlleccuU. llepBUuHBIE M BTOPUYHBIE CYKLIECCUHM M UX
OPUYMHBL.  AHTpOINOTE€HHBbIE  BO3JACHCTBHA Ha  cykmeccud. KimmakcHoe — cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIE DKOCHCTEMBI. JKOcuUcmemvl 03€p U pex. IKocucmemvl Mopel U OKeaHos.
IKocucmemvl myHoOp, 1ecos, cmeneu, nyCmbiHb.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI.  Arposkocucrema. ArpoueHo3. Pazmuumsa — mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢uopa u ¢ayHa.
CuHaHTpomnu3anus ropojackoi (gayHsl. bruongornueckoe n Xxo3siHCTBEHHOE 3HAUEHUE arpO3KOCUCTEM
U YpOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHMPOBAHMSI OCHOBHBIX B3aWMOJAEUCTBUI OPraHU3MOB B 3KOCHUCTEMaX.
Ponv rkackaonozo sgpgpexma u 6udos-30uguxamopos (kiouesvix 6ud08) 6 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPruM M BEUIECTB MEXAY CMEXKHBIMH SKOCUCTEMAaMHU. Y CTOMYMBOCTH
OpPraHU3MOB, ITOMYJISUI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/ICHCTBUM.

Mexanuzmor  6030eticmeusi  3a2pA3HeHUll  PpA3HLIX  MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2AHU3BMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOGHAX, OCHO6bL  IKOIO2UYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeusi. MeTol0lI0rsT MOHUTOPHHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuner 1 cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMA LIMPOKOIMCTBEHHOIO JIecay,
«IJKocUCTeMa XBOWHOTo Jeca», «DyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B DJKOCUCTEMED,
«KpyroBopor BemectB B 3Kocucteme», «llemm mnwuraHus (macTOMIMHAS, JETPUTHANA)»,
«OKoJorHYecKasl MUpamMHJia Yucem, «IKOJOrHuecKas Nmupamuga OHOMacCh», «DKOJOTHYEcKas
nupaMmujia sHeprum», «O0Opa3oBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBieHue jeca
nocje noxapa», «9KocucTeMma o3zepa», «ArpoueHos», «KpyroBopoT BelecTB U MOTOK YHEPIUH B
arpoueHose», «lIpumepsl ypboskocuctem».



OGopynoBaHue: repdbapuu pPACcTCHHM, KOJUICKIIMM HACEKOMBIX, 4ydella NTHI[ U 3BEpeu,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHnue u onrcanmue ypoOIKOCHCTEMBD».

IKCKYypeusi «OKCKypcusi B THIHMYHBIA OuoreoueHo3 (B 1yOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBIN WJIM MOWMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypeHust « IKCKYpCHs B arpO3KOCUCTEMY (Ha I0JI€ WK B TEILTMYHOE XO3KUCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

Buocdepa — oOmeruranerapnas 00oi04ka 3eMild, TJ€ CYIIECTBYET HJIHM CYyIIECTBOBaja
KU3Hb. PazBuTHe mpencraBienuil o omocdepe B Tpyaax D. 3rocca. Yuenue B. WM. Bepnaackoro o
6uocdepe. O6nactu 6nocheps! u e€ cocras. JKuboe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEpPHOCTH cymiecTBoBaHUs Ouocheprl. OcobeHHOCTH OMOchephl Kak TII00aTbHON
sKocucTeMbl. JluHamudeckoe paBHOBecwme B Omochepe. KpyroBopoTel  BemecTB U
OMOTreOXMMHYECKHE ITUKIIBI (YTiIepoia, a30Ta). PUTMUYHOCTH siBiIeHHI B Orocdepe.

3onaneHOCTh OHOcheprl. [lonstue o 6umome. OCHOBHBIE OMOMBI CYIIHM: TYHIpA, XBOHHBIE
jeca, CMeIIaHHble U LIMPOKOJIHMCTBEHHBIE Jieca, CTEINH, CaBaHHbI, MyCTHIHU, TPOIMUYECKHE Jieca,
BBICOKOTOpPBSI. KitmMmar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa v (pyHKIHS KUBBIX CHCTEM, OLIEHKA UX PECypCHOr0 MOTEHIMaNa U OMoCcqepHbIX
GyHKIMIA.

JdeMoHcTpannn

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

Tabmuner u cxembl: «l'eocdepsr 3emnn», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriepona B mpupoje», «KpyrosopoT kuciopona B mpupojae», «KpyroBopoT BOIBI B MPUPOIELY,
«OcHoBHbIE OMOMBI cymny, «Knumatnueckue nosica 3emnn», « Tynapay, «Taiiray, «CMenianHbli
necy, «llupokonucTBeHHbIH Jiecy, «Ctenby, «CaBanHay, «IlycToinsy, « Tponudeckuii gecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYsKaOIIas cpeaa

DKOJOTHYeCcKre KPU3UCHl U UX MpUUKHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arpsisHeHue
BO3IyIIHOM cpeabl. OxpaHa BO3ayXa. 3arpsi3HEHHE BOJHOM cpeabl. OXpaHa BOIHBIX PECYpPCOB.
Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kiauMmara.

AHTpOTNIOTEHHOE BO3/IEHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa pacTUTEILHOTO U
KUBOTHOTO MUpa. OCHOBHBIE MPUHLHUIIBI OXpaHbl pupoabl. Kpacusie kauru. Ocobo oxpaHsembie
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl 1 300JI0THYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHs 4YEIOBEYECTBA W MPUPOJIbI. PanumonanbHOE
IPUPOJIONIONB30BAaHUE M COXpaHEeHHEe Ouosiornyeckoro pasHooOpasus 3emsu. OOumiue
3aKOHOMEPHOCTH TTI00ATBHBIX SKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca U
€ro BEpPOSITHBIC IMOCIIEACTBUS.

Pa3BuTrE METO/I0B MOHUTOPUHIA PA3BUTHUS OMACHBIX TEXHOTE€HHBIX IporeccoB. Cucmemmoie
uccnedosanusi nepexooa K pecypcocoepezarowell U  KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuueckoe pasznoobpazue u oOuopecypcvl. Hayuonanvnvle unpopmayuonusvie cucmemvl,
obecneuusarowue 00Cmyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX 8U008 U IKocucmem. OcHogul
9Kopeaburumayuy dKocucmem u cnoco6o8 060pvOvLl ¢ OuonogpedcoeHusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpanun

Tabmuipl U cxembl: «3arps3Henrue atMocheprl», «3arps3HeHne TUIPocepb», «3arpsa3HeHne
nouBb», «llapHukoBbIl 3PPexT», «Oco00 oxpaHseMble NPUPOAHBIE TEPPUTOPHN», «Moaenu
YIOPaBIEMOT0 MUPaY.

Oo6opynoBanue: ¢otorpadhuu OXpaHsSEMBbIX pacTeHUU U KUBOTHBIX KpacHoi kHuru Poccuiickoii
®denepanuu, Kpacnoit KHHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOyYarOIIMMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PpE3yJbTaTOB OCBOCHMSI IPOrpaMMBbl 1O OHOJIOTUU BbIICIICHBI
CJICAYIOUINE COCTABIIAIONINE: OCO3HAHNE 00YUAIOIUMHCS POCCHICKOMN IPa)K1aHCKOW NICHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO, Haluyue MOMueayuu K
00yuYeHHIO OMOJIOTUH, YereHanpasienHoe pa3eumue BHYTPEHHUX YOSKICHUN TUYHOCTH HAa OCHOBE
KITFOUEBBIX EHHOCTEH U UCTOPUUECKUX TPATUIMI pa3BUTHsI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCb
u cnocodonocmv O0y4alOIIMXCS PYKOBOACTBOBATBCA B CBOEH JIEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, TPUCYIIUMHU CHUCTEME OHOJIOrMYEecKOro oOpa3oBaHUs, Haiuyue
NpaGoCO3HAHUS IKOJIIOTUYECKON KYJIBTYPBl, CHOCOOHOCMU CMA8UumMs LEIU U CTPOUTH KU3HEHHBIC
IIJIaHBI.

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHS MPOrpamMMbl IO OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHHUTATEIbHOW NEATEIHHOCTH B COOTBETCTBHHM C TPAJAULMOHHBIMU POCCUHCKUMHU
COIIMOKYJIbTYPHBIMH, MCTOPUYECKHUMH U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHSATHIMH B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAaHHSI W CaMOpPA3BUTHS, Pa3BUTUA BHYTPEHHEW MO3WMLMM JIMYHOCTH, MAaTPUOTH3MA U
YBaXEHUSA K 3aKOHY U NPABOMOPSAAKY, YEIOBEKY TpyJda MU CTaplIEMy IOKOJEHHUIO, B3aHUMHOTO
yBa)KeHUI, OEPEKHOT0 OTHOIIEHHS K KyJIbTYPHOMY HACJIEIHIO M TPAJAULUSM MHOTOHAIIMOHAILHOTO
Hapoa Poccuiickoil denepanuu, Npupoie U OKPYyKarollen cpese.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenmera «buosorus» AOKHBI OTpaxarb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
NO3UIMEN JTNYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALMM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM LIEHHOCTSIM POCCHIICKOT0 00IIecTBa, pacuIMpeHne KU3HEHHOTO
OIBITA U OIIBITA JEATEIBHOCTH B IPOLIECCE PEANN3ALMU OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU
JIEATETbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMKM  OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U 0Osf3aHHOCTEH, YBa)KEHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH IEATENLHOCTH MPU CO3JaHHH YYEOHBIX MPOEKTOB,
penieHun yueOHbIX U MTO3HABATENIbHBIX 3a]1a4, BHIITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh OMPENEIIATh COOCTBEHHYIO MO3UIIMIO 110 OTHOLICHHUIO K SBJICHUSIM COBPEMEHHOM
JKHU3HH U OOBICHSTE €€;

YMEHHE YUUTHIBATh B CBOMX JCUCTBUIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO B3aUMOACHCTBUS
JOJIeN € pa3HbIMU YOEKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B TMIpOIlECCE COBMECTHOTO BBIIOJHEHUS Y4YEOHBIX,
ITO3HABATEJIBHBIX U UCCIIEIOBATENBCKHX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHHIO ONIIOHEHTOB
py 00CYX/IE€HUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K T'YMaHHUTAapHOU W BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKTAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoOJy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepe] PoauHON, ropaoCTH 3a CBOM KpaH, cBO0 Poauny,
CBOM SI3BIK U KYJIBTYPY, IIPOILIJIOE U HACTOSIIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Pocenuy;

LIEHHOCTHOE OTHOILIEHUE K NMPUPOJHOMY HACIEAUIO U NMaMSITHUKAM MPUPOIBI, TOCTUKEHUSAM
Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTH OILICHMBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJICHHWE U PAa3BUTUE OHUOJIOTHH,
MOHUMAHWs 3HAaYeHWs OWOJOTMM B TIO3HAHUHM 3aKOHOB TIPUPOJBI, B JKW3HU 4YEJIOBEKA W
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTH K CITyEHHIO U 3anute OTedecTBa, OTBETCTBEHHOCTH 32
€ro cyan0y;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEN POCCUNMCKOr0O HAPOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTH OIIEHMBATH CUTYAlLUI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSCH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM POJUTEISAM, CO3/JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHUE K MHUpPY, BKJIIOUYAs SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICCTBHS )KUBOM MIPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHIO B pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIbHOI0
Os1aronosyqusi:

MOHMMAaHWE U peanu3alys 30pOBOro M 0e30macHoro obpas3a KU3HU (30pOBOE MHUTAHUE,
COOJIIO/ICHNE TUTUEHUYECKUX TPABWJI U HOPM, COAJaHCHPOBAHHBIM PEXUM 3aHATHH M OTIbIXA,
perynspHasi pu3ndeckasi aKTUBHOCTB), OEpeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHUE [IEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO TOBEICHUS
B CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHHE TOCIEACTBUM W HENPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJTKOTOJIS,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

FOTOBHOCTb K TPY/ly, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPY10J1I00UE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTA TE€XHOJOTMYECKOW M COLMAIIBHOW HAIpaBJICHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh, TUIAHUPOBATH U CAMOCTOSITENIbHO BBITIOJIHITH TAKYIO JACSTEIHHOCTD;

WHTEpEC K pasNu4HbIM cdepaM NpoPecCHOHANBHON esTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIel mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO M CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCEH
KU3HH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKU I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIEC KaK MCTOUYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CYILECTBOBAaHMS;

MOBBIIICHHE YPOBHS JKOJOTHYECKON KYyJNbTYphl: MPUOOPETEHHE ONBITa IJIAHUPOBAHUS
MOCTYTIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOIIEH CPEIbl;

OCO3HAHUE TJIO0ABHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U MyTel UX PEIICHHUS;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpETaeMble TPU U3yUEeHUN OUONOTUH 3HAHUS U YMEHUS TIpU
peuieHun mpooIieM, CBS3aHHBIX C PAIMOHAIBHBIM TMPUPOJIONOJIB30BaHUEM (COOIIIOICHHUE TIPaBUI
MOBEJICHUS B MIPUPO/IE, HAMIPABIEHHBIX HA COXPAaHEHHE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCUCTEM, Orochephl);

AKTHUBHOE HEMPUSITHE IEUCTBUI, MPUHOCALIUX BPEl OKPYKAIOIIEH MPUPOIHON Cpesie, yMEHUe
MIPOTHO3UPOBATH HEOIATOMPHUATHBIE YKOJIOTHUECKHUE TIOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBHN H
MpeaoTBpaliaTh ux;

HaJU4he PAa3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKON KYJIbTYpHI, OIBITA
JIEATETbHOCTH  JKOJIOTUUECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B
MMO3HABATEIbHOW, KOMMYHHMKATHBHOW W COIMAJIBHOM TIPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl ¥ OOIIECTBEHHOW TMPAKTHKHA, OCHOBAaHHOTO Ha JHAJIOTE€ KYJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYpPbl KaK CPEJICTBAa B3aUMOJCHCTBUS
MEXIY JIOJIbMU U TMO3HAHUS MUDA;



MOHUMaHue crnenuuKd OWOJOTHU KaK HayKdh, OCO3HaHHS €€ poiu B (POPMHUPOBAHUHU
palrOHAJIBHOI'O HAYYHOI'O MbBINUICHHA, CO3JaHHUU LECJIOCTHOI0 MNPCACTABIICHUS 06 OKpYZKaromem
MUpE KaK O €JMHCTBE MPUPOJIbI, YEJIOBEKA U 00IIEeCTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U peIIeHUN MpodIieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS,

yOeKAEHHOCT, B 3HAYMMOCTH OHOJIOTHUU [UIsl COBPEMEHHOM IUBUIM3AIMHU: 00ECIeYeHHUS
HOBOI'0O YpOBHA pa3BUTUA MCAWLMUHLBI, CO3JaHUC IICPCICKTHBHBIX 6HOT€XHOHOFHﬁ, CHOC06HBIX
peliaTh pecypcHble MpoOieMbl Pa3BUTHS YEIOBEYECTBA, MOUCKA MyTEH BBIXOAA M3 TIIOOATBHBIX
HKOJIOTHYECKUX IMPOoOJieM U oOecreueHus Mmepexoja K YCTOHYMBOMY DPa3BHTHIO, PALMOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aNHTCPCCOBAHHOCTL B IOJYUCHUH 6I/IOJIOI‘I/I‘-IGCKI/IX 3HAaHUH B OeisiX ITOBBIIICHUSA 06H.[Cﬁ
KyJbTYpbl, €CTECTBEHHO-HAYyYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIMOHAIHHOU
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoit pu u3y4yeHun OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB TIIO3HAHUS, HCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  HCIIOJIb30BaTh IOJIyd4aeMble 3HAHHUS JUIS aHalmu3a W OOBSICHEHUS SBICHUH
OKpYXAaIoIIeT0 MUpa M MPOUCXOIAUIMX B HEM H3MEHEHHUH, yMeHHe [enartb 00OCHOBAHHBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (1)8,KTOB U HUMCIOIMIUXCA OAaHHBIX C LCJIbIO IOJYUCHUA
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENTFHO UCIIOIB30BATh OMOJIOTUYECKHIE 3HAHUS JJIsl PEHICHUs TPOOIeM
B PEAJbHBIX )KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHUE ILICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, T'OTOBHOCTb OCYHICCTBJIATL INPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAHUWA 1O OHWOJIIOTMM B COOTBETCTBUU C >KU3HECHHBIMU
NOTPEOHOCTSAMMU.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeaqmeTHble pe3ysbTaThl OCBOEGHUS Y4eOHOro mnpeaMera «bHOJOrHs» BKIIOYAIOT:
3HaYMMble s (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIOUIMXCS  MEKIMCUUIUIMHAPHBIC
(MexXMnpenMeTHbIe) O0IeHayYHbIE TOHATHUS, OTPaXKaroIliye LEeJIOCTHOCTh HaAyYHOW KapTUHBI MHUpa U
crnenupuKy METOJOB TO3HAHMSI, MCIOJIb3YyEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrusd,
SBJICHHE, IPOIIECC, CUCTEMa, HayuHbIH (DaKT, IPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEJIOBaHKE, HAOJIIO/IEHUE, M3MEpPEHHEe, HKCIEPUMEHT U JApYyTue); YHHUBEpPCAIbHbIE Y4yeOHbIE

JEUCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKAaTUBHBIE, PETyIATUBHEIE), obecrneunBaroIne
dbopmupoBanre (HYHKIIMOHATLHOW TPaMOTHOCTH M COIMAJIBHON KOMIETCHIIMH OO0YYaroIIuXCs;
CHOCOOHOCTh oOyJaromuxcs HCIIOJIb30BAThH OCBOCHHBIE MEXKIUCLUIIIIMHAPHBIE,

MHPOBO33PCHUCCKHUEC 3HAaHUA U YHHUBCPCAJIBHBIC y‘IG6HBI€ I[Gf/iCTBHfI B IIO3HABAaTCILHOU H
COLIMATILHOM MTPaKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YPOBHE CpeIHEro o0mero oOpa3oBaHHs Y
oOydaromierocss OyayT cQOpMHUpPOBaHBI MO3HABATEIbHBIE YHUBEpCaIbHbIE Y4ueOHbBIC EHCTBUS,
KOMMYHHMKaTHBHbIE YHUBEpPCAIbHbIE yUeOHbIE AEHCTBUS, PEryJISITUBHbBIE YHUBEPCAIbHbIE YUEOHbIE
NENCTBUS, COBMECTHAS JI€ATEIHHOCTb.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOSHHUS IPOTPAaMMBI CpPEAHETr0 O0OIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁﬂbIMl/l MOo3HaBATC/JIbHBIMU HeﬁCTBHHMHZ

1) 6a3oBble JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITEIbHO  (POPMYJTUPOBAaTh M aKTyaJM3UpOBaTh NPOOJIEMy, paccMaTpHBaTh &
BCECTOPOHHE;

HCIIOJIB30BaTh NP OCBOCHUU 3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIIICHUA (aHaﬂma, CHHTE34a,
CpaBHEHHMs, KiacCUpUKalUU, OOOOIIEHHs), PACKPBIBATh CMBICT OWOJIOTHYECKUX TOHSATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU MOHSATUSMN);

OTpeAeNaTh e MACSITeTbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU WX JIOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIISAMU;

HUCIIOJIB30BAaTh 61/IOHOFI/I‘-IGCKI/IC IIOHATUA IO O6’b$ICHCHI/I$I (paKTOB U SBJICHUU KUBOHU
IPUPOJIBI;



CTPOUTH JIOTUUECKUE pacCyXaeHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUHUsS B PACCMATPHUBACMBIX SIBICHUAX, (OPMYITUPOBATH BHIBOJBI U
3aKIJIIOUEHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIE CPEACTBA JJisi MPEACTABJICHHS CYLICCTBEHHBIX CBS3ed U
OTHOIICHUH B HM3yYaeMbIX OHOJIOTMYECKHUX OOBEKTaX, a TaKkKe MPOTUBOPEUU pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH PEHICHUs MPOOJIEeMbl C YUETOM aHAM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISAM,
OIICHUBATh PUCKHU IMOCIIEACTBUH JESITEIILHOCTH;

KOOPJAMHHUPOBaTh W BBIIOJHATH pabOTy B YCIOBHUSX pEajJbHOr0, BUPTYAIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCIeA0BaTEIbCKHUE el CTBHS:

BJIQJIETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIIbCKOW M TMPOEKTHOW JAEATEeIbHOCTH, HaBBbIKAMU
paspeiieHus npoOjeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOOB
pellIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBbIC BHJBI JACATEIBHOCTH 110 TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlMU, MPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYE€OHBIX CUTYallUsX, B TOM 4YHCIE IMpHU
CO3JJaHUHU YYE€OHBIX U COITUATBHBIX TPOEKTOB;

dbopMupoBaTh Hay4YHBIH THUIl MBIIUICHUS, BJIAJETh HAYYHOM TEPMHUHOJIOTHEH, KITIOUEBBHIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (HOPMYIHpPOBATh COOCTBEHHBIE 3ajadl B 00pa30oBaTeNbHON AESITETbHOCTU U
JKU3HECHHBIX CUTYaIUsX;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSA3HM U aKTyaJU3UPOBATh 3aJ]auy, BBIIBUTATh TUIIOTE3Y
e€ pelIeHus, HaXOUTh apTYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPXKIICHHM, 3a7aBaTh MapaMeTPhI
U KPUTEPUU PEICHHUS,

aHAJIM3UPOBATH MOJYUYCHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OITBIT,

OCYIIECTBIISTh IIeJICHANpPaBIEHHBIA TOUCK TEpeHOoca CPEICTB U CIOCOOOB NEWUCTBUSA B
MpoQeCCHOHATIBHYIO CPEey;

yMEThb  TMEPEeHOCUTh 3HAaHWs B  TIO3HABATENbHYID W NPAKTHUECKYyI0  00JacTH
KU3HEACSITEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeill;

BBIIBUTATh HOBBIC WJEH, MpeajaraTb OPUTHHAIBHBIC TOJIXOABl W PEIICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHUS.

3) padora ¢ unopmaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMAIUHM (TeKcTe ydeOHOro mocoOus,
HAyYHO-TIOMYJIIPHON JUTEpaType, OMOJOTUYECKHX CIIOBApSX W CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTe), aHATM3UpPOBaTh HMH(DOPMAIMIO Pa3TUYHBIX BHIOB U (GopM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

dbopMynupoBaTh 3aMpochl U MPUMEHSITh pPa3IMYHBIE METOAbl MpPU TOUCKE H OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHSI YUEOHBIX 33/1a4;

NpHOOpeTaTh OMBIT HCIOIB30BAHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh ONTUMANbHYIO (GOpMYy TMPEACTABICHUS OHOIOTUYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCTIONb30BAaTh HAYYHBIM $I3bIK B KauecTBE CpeACTBA Npu paboTe ¢ OMOIOTHYECKOM
uH(pOpMaInyel: TPUMEHATh XHUMHUYECKHe, (U3MYSCKUEe M MaTeMaTHYeCKHUEe 3HAKW W CHMBOJIBI,
dbopmynbl, a0OpeBUATypy, HOMEHKIATYpy, HCIOIb30BaTh U MPeoOpa3OBHIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BIQJICTh HABBIKAMU PACIO3HABaHWUS W 3aUTHl  WHpOpManwu, WHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMH AeHCTBUSIMM:



1) o0menue:

OCYILECTBIISATh KOMMYHHKAIIMH BO BCeX c(epax KU3HU, aKTUBHO y4acTBOBATh B AUAJTIOTE UIIH
JMCKYCCHUH T10 CYILECTBY 00CYKAaeMOM TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATh CYKIACHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS IPEAJaraeéMoil 3ajadyu, yYuThIBaTb HMHTEPEChl U COINIACOBAHHOCTh
HO3ULMHI APYIMX YYACTHUKOB JUAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPENICTBA OOIICHNUS, TOHUMATh 3HAYCHHE COIUAIbHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallMd, YMETb CMsr4aTbh KOH(JIUKTBI U BECTU
[IEPETOBOPBL;

BJIAJETh PA3IMYHBIMU crocoO0aMu OOIIEHUS W B3aMMOJEHCTBMS, NOHMMAaTh HaMEpEHMs
JOPYTUX JIIOJEH, MPOSBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECEAHHMKY W B KOPPEKTHOW (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

NOHMMAaTh W UCIIOJIb30BaTh NMPEHMYIIECTBA KOMAHJHOM W WHAWBUAYAIBHOW palbOTHI IpH
peleH OHOJI0ruYeckor mNpoOsaeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh NPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOJENCTBYS IPU peUIEHUH yueOHOH 3a/1auH;

BbIOMpPATh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBMHM C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEHUCTBUS
10 €€ JOCTHIXKECHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpeleisaTbh polau ¢ Y4YETOM MHEHHU
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIa/a U Ka)/JI0r0 y4acTHHKA KOMaH/bl B OOIIMNA pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OLIEHWBATh WJEU C MO3UILUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIMUYHbBIX CUTYAlUsX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIssTHBHBIMH e CTBUSIMU:

1) camoopranusanms:

MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM M X PELICHHS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUM IIEJIEBbIE U CMBICIOBBIE YCTAHOBKHU B CBOMX
JEUCTBUAX M IOCTYNKAaxX IO OTHOLIEHUIO K JXMBOW INPUPOAE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYXaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIATh IO3HABATENIbHYIO JEATENbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN JESATENIbHOCTH U KU3HEHHBIX
CUTyalLUsX;

CaMOCTOSITENIbHO COCTAaBJIAThH IJIaH PELICHHs] MPOOJeMbl C YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW APYAMIIMU B Pa3HbIX 00JacTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaThb OILICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIaJICTh HAaBbIKAMM 103HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPIIAeMbIX ACUCTBUI U
MBICITUTENIbHBIX MPOIECCOB, UX PE3yJbTaTOB U OCHOBAHUH, UCIIOJIB30BaTh NMPUEMBI pediekcun s
OLIEHKU CHTYyallud, BBIOOPA BEPHOTO pEIICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE Ce0s U APYTUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;



MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH IPYTOro YesIoBeKa.

MNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ybTaThl OCBOCHHS COAEp)KaHUA ydeOHoro mnpeamera «buomorus» Ha
yriay0aEHHOM ypOBHE OPHUEHTHPOBAHBI Ha oOecredeHre MPOoGUIBHOTO OOYYEeHUS O0YYaroluXxcs
O6uonorun. OHU BKIIIOYAIOT: creluduueckue st OMOJOTUY Hay4yHble 3HAHUS, YMEHHUS U CIOCOObI
JNEHCTBUI 1O OCBOCHHIO, MHTEPIPETAIMM M MPEOOpPa3OBaHUIO 3HAHUN, BUABI NEATEIHHOCTH TIO
MOJIyYEHUIO HOBBIX 3HAHUI M WX NMPUMEHEHHIO B PA3IUYHBIX Y4E€OHBIX, a TaKKe B pealbHBIX
JKU3HEHHBIX cuTyanusax. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI 110 TOJaM U3YUYCHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 kaacce NOIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(GOpMUPOBAHUN COBPEMEHHOW E€CTECTBCHHO-HAYYHOW KAPTHUHBI MHUpPA, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEIICHUH HKOJIOTMYECKUX MPOOJIEM YeIOBEYEeCTBa, a TaKXKE B PEUICHHH BOIIPOCOB
PAIMOHATILHOTO TPUPOIOIIOIB30BAHNS, U B POPMUPOBAHUYU IIEHHOCTHOTO OTHOIICHUS K MPUPOJE,
o0IIecCTBY, YEIOBEKY, O BKIAJE€ POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE
OuoJioruu;

YMEHHE BIAJETh CUCTEMOW OMONOTHYECKUX 3HAHHM, KOTOpas BKJIIOYAET OMpPEICICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJIOTUYCCKUX TEPMHUHOB W TOHSATUH (BHI,
JsKocucTtema, Owocdepa), Ouonormyeckue Tteopuu (dBomronMoHHas Tteopus Y. JlapBuHa,
cUHTeTHYecKass Teopusi »Bomonuu), ydeHus (A. H. CeeproBa — 0 MyTAX W HampaBICHUSIX
sBostonnu, B.M. BepHanackoro — o 6uocdepe), 3akonbl (reHeTnueckoro paBHoBecus [[x. Xapau u
B. BaiinOepra, 3apogsimeBoro cxonactsa K. M. bapa), npaBuna (munumyma FO. JluOuxa,
9KOJIOTHYECKON MUpaMuUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. 'unbepra);

yMEHHE BJIAJIETh OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHHS, UCIOJIb3yEeMbIMH B
OMOJIOTUYECKUX HCCIEAOBAHUSAX IKUBBIX OOBEKTOB M OKOCHUCTEM (OmucaHue, HW3MEpeHHe,
HaOJIO/IEHUE, DKCIEPUMEHT), CIIOCOOAMU BBISIBJICHHSI M OIICHKH AHTPOIOTCHHBIX H3MEHCHHHA B
IIPUPOJIE;

YMEHHE BBIACNATh CYUIECTBEHHbIE IPU3HAKU: BHJIOB, OHOTEOIIEHO30B, 3KOCHUCTEM H
O6uocdepsl, CTAaOMIU3UPYIOIIErO, JBMXKYIIETO M  Pa3pbIBAIOLIET0 €CTECTBEHHOIO 0TOOpa,
AJJIONATPUYECKOr0 U CUMIIATPUYECKOI0 BU1000pa30BaHUsl, BIMSHUS ABMKYIIUX CHJI BOJIIOLUHU Ha
reHo(oH TMOMYJSIUH, MPUCIOCOOJEHHOCTH OPraHu3MOB K Cpelae OOWTaHWs, 4YepeaOoBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aHMMOCBSI3H MEXIY MPOIECCAMU 3BOIIOLNHU, BHKYUIUMHU CHUIIAMU
AHTPOIIOTeHE3a, KOMIIOHEHTAMHU Pa3TUYHBIX IKOCUCTEM U MIPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBISATh OTIUYUTEIbHBIC TPU3HAKHU KUBBIX CHCTEM, MPUCIOCOOIIEHHOCTh BHIOB K
cpene oOutanusi, aOMOTHMUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHU B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCII0JIb30BATh COOTBETCTBYIOIINME ApTyMEHTHI, OMOJOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JJisi JIOKa3aTeNbCTBA POJACTBA OPraHMW3MOB pPa3HBIX CHUCTEMAaTUUYECKHX TpyMIl,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOMTAaHMS, €IMHCTBA YEJIOBEUYECKHX pac, HEOOXOAMMOCTH
COXPaHEHHUS MHOT00Opa3usi BHUAOB U DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBa;

YMEHHE peniaTh OMOJIOTHYECKHE 3a7a4YH, BBISIBISATH MPUUMHHO-CIEACTBEHHBIE CBSI3H MEXKITY
HCCIIeTyeMbIMUA OHOJIOTHYECKUMHU TPOIIECCAMU U SIBIICHUSIMH, JI€JIaTh BBIBOJBI M TPOTHO3BI HA
OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBINOJHATH JIabopaTOpHbIE M MpaKTUYeCKue paboThl, cOOIIOAaTh IMpaBWiIa MpPH
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000pPYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, TMPOBEPATh MX OKCIEPUMEHTATHHBIMA CPEJCTBAMU,
dbopMynupys Ledbh UCCeI0BaHNs, aHATM3UPOBATH MMOJYYCHHBIE PE3YIbTAThI U JIENIaTh BBIBO/IBI,

YyMEHHE Y4YacTBOBaTh B YYEOHO-MCCIEAOBATEILCKONH paboTe Mo OWOJOTHM, SKOJOTUU H
MEAWIIMHE, TMPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYOJIMYHO MPEACTABIAThH
MOJTy4YEHHBIE Pe3yNIbTAaThl HA YYEHUUECKUX KOH(PEPEeHIIUSX;



YMEHHE OLEHMBATh THUIOTE3Bl M TEOPUHM O TIPOUCXOXKACHHM IHKU3HH, 4YeJIOBEKa W
YeJOBEYECKHX pac, O MPHYMHAX, MOCIEACTBUSAX M CIOCO0ax MpeaoTBpalleHHs III00aTbHbBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYUIECTBIIATh OCO3HAHHBIN BBIOOp Oyayeil npodeccHoHaIbHOW AEATEIbHOCTH B
obslacTi OMOJIOTHH, SKOJOTHH, MPUPOAOIIONIB30BAHUS, MEIUIMHBI, OMOTEXHOIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEJIBCKOTO XO3SICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOJIATh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJICHHBI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MpPOQeccHH W MPOJODKEHNE
Ouonornyeckoro o00pa3oBaHUS B OpTraHU3AIMAX CPEJHEr0 NPOPECCHOHATIBHOTO W  BBICIIETO
o0OpasoBaHwUsl.



ITPOBEPSEMBIE HA EI'D I1IO BUOJIOT'UU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPETHEI'O
OBIIET'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOOBaHUsI

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
0o0pa3oBaTe/ibHOM MPOrpaMMbI cpeiHero 001ero 00pa3oBanus

ChopMupoBaHHOCTH 3HaHUI O MECTEe M PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OPMHUPOBaHNH COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHpa, B NO3HAHHH 3aKOHOB
NPUPOJBl W PEIICHWH JKU3HEHHO BAXKHBIX COLUAIBHO-ITHYECKUX, 3KOHOMHYECKHUX,
9KOJIOTHYECKUX MpOOJIEM 4YeJI0BEeYeCTBa, a TAaKXKE B PELICHHH BOIPOCOB PAIMOHAIBLHOTO
TIPUPOJIOTIOIB30BaHUs, B (JOPMUPOBAHUN LIEHHOCTHOTO OTHOIIECHHS K MPUpPOJE, OOLIECTBY,
YEJIOBEKY; O BKJIAJIC POCCHICKUX M 3apyOeKHBIX YUEHBIX — OHOJIOTOB B pa3BUTHE OMOJIOTHH.

Brnanenue cuctemoii 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHMS, UCTIOIb3YEMBIX B
OMOTIOTMYECKUX HCCIENIOBAHUAX XHUBBIX OOBEKTOB M JKOCHUCTEM (OIMCaHWE, W3MEPCHHE,
IIpOBE/ICHUE HAOIIOIeHNI); CIOCOOaMU BBISBIICHUS M OLICHKH aHTPOIIOI'€HHbBIX M3MEHEHUH B
MIpUpoOJIE.

YMeHHe BBLABUraTh THUIOTE3bI, TPOBEPSATh MX OSKCIEPUMEHTAJIbHBIMU CpPEACTBaMH,
(dbopMyIUpysl LeJb HCCIEOBaHHs, aHAIN3UPOBATh IOJYYECHHBIC PE3YJIbTaThl W JIeNaTh
BBIBOJIBL.

BbIsIBIICHHE 3aBUCHMOCTH MEXIy HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHUE MOITYyUEHHBIX
pe3ybTaToB U ()OPMYJIMPOBAHHUE BHIBOJIOB C MCIIOIb30BaHNEM HAYYHBIX MOHATHH, TEOPHHA U
3aKOHOB.

YMeHue  BIameTh ~ CHCTEMOW  OHOJOTMYECKMX  3HAaHHM,  KOTOpas  BKJIFOYAcT:
OCHOBOIIOJIAratoniue OHOJIOTMYECKHE TEPMUHBI W TIOHSTHS (KU3Hb, KIIETKA, TKaHb, OpraH,
OpraHu3M, BHI, MOy, 3KOCHCTeMa, OHOLCHO3, Ouocdepa; MeTaboaM3M, TOMEOCTas,
KJIETOYHBIi HMMYHHTET, OHOCHHTe3 Oeika, OHONOIMMEpHl, AUCKPETHOCTh, CaMOpPETYILIHS,
CaMOBOCIIPOM3BENICHIE, HACIICICTBEHHOCTh, HM3MEHUYHMBOCTb, HSHEPrO3aBUCHMOCTb, pOCT U
pazBuUTHE);

Ouonorndeckne Teopum: kietouHas teopus T. IllBamma, M. Illnetinena, P. Bupxosa;
KJIOHAJIbHO-CENEKTUBHOr0 uMMyHurera I1. Dpnux, U.W. MeuHukoBa, XpoMOCOMHas TeOpus
HacneactBeHHOcTH T. Moprana, 3akoH 3apojsimeBoro cxoactsa K. bapa, sBomronmoHHas
teopust U. JlapBiHa, CHHTETHYECKast TEOPHSI SBOIIOIUH, Teopus aHTpororeHe3a Y. JlapBuna;
Teopust buoreorneHoza B.H. Cykauésa; yuenue H.J. BaBuiioBa o 1ieHTpax MHOroo0pasus u
HPOMCXOXKIEHHUS KyJIbTYPHBIX pacTeHHH, yueHne A.H. CeBeprioBa o MyTax U HalpaBICHHIX
sBommonny, yuenue B.W. Bepranckoro — o 6uocdepe);

3aKOHBl (€AMHOOOpa3sWsi TOTOMKOB TMEPBOTO IIOKOJICHUS, PpACIIETUICHHS INPHU3HAKOB,
HE3aBHCHMOT'O HAcJeIOBaHMSA TpH3HAKoB [. MeHzens; CIEemIeHHOro HaceI0BaHUs
NPU3HAKOB W HapyIIeHUs clemieHns TeHoB T. MopraHa; roMONOTHYECKHX pSJIOB B
HaciencTBeHHoM n3menunBocty H.M. BaBunosa; renernyeckoro paBHoBecus k. Xapau u
B. BaitaOepra; 3apoasimeBoro cxoncrtsa K. bapa; omorenetnyeckwii 3akoH J. ['exkemns, ©.
Miromnepa);

TIPUHIUITEI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHEMyMa FO. JInOuxa, 3K0Iornaeckoil mupaMuabl Yucel, OMoMacChl U SJHEPTHH);
ruamnoTe3sl (koarepBatHoil A.M. Omapuna, nepBrdaHoro 6ymsoHa Jlx. XomaerHa, mukpochep C.
Dokca, pubosznma T. Yek).

YMeHHe pemiath MOUCKOBBIC OHOJIOTHYECKHE 3a/1a4d;, BBISBIITH MPUYUHHO-CIICACTBEHHBIC
CBSI3U MEX]y HCCIEIyEMBbIMH OHOJIOTHYECKUMH O0BEKTaMU, TIPOLIECCAMH U SBICHUSMU; JIETIaTh
BBIBOJIBI U IIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yITATOB;

COCTaBIISITh TCHOTHITIHYECKUE CXEMBI CKPEIIIUBAHUS U PA3HBIX THIIOB HACTICAOBAHUS IPU3HAKOB
y OPraHMU3MOB, COCTABJIATH CXEMBbI [IEPEHOCA BEIIECTB M DHEPTUH B IKOCHUCTEMAX (ICTIH [TMTAHUS,
TIUIIEBBIE CETH).

YMeHHe yCTaHABIMBATh B3aUMOCBSI3M MEXAy CTPOCHHEM U (DYHKIUSIMU: OPraHOW/IOB,
KJIETOK pPa3HbIX TKaHeW, OpraHaMh M CHCTEMaMH OPraHOB y pacTeHUM, KUBOTHBIX H
YeJoBeKa; MEXJIy dTanaMu OOMeHa BEIIECTB; ATANaMH KIIETOYHOrO MHUKJIA M KHU3HECHHBIX
[UKJIOB OPTraHW3MOB; STalaMU SMOPHUOHAIBHOTO PA3BUTHS; TEHOTHIIOM H (DEHOTHIIOM,
(deHOTHTIOM U (PaKTOPAMHU CpeJibl OOUTAHHUS, MPOIECCAMH DBOJIIOIMHU; JBHKYIIMMHU CHUIIAMH
AHTPOIIOTCHE3a; KOMIIOHCHTAMH pa3IMYHbIX OKOCUCTEM U HpI/ICHOCO6HeHI/I${MI/I K HUM
OpraHU3MOB.

VYmenne BBIACJIAATH CYHICCTBCHHBIC ITPU3HAKU:
CTPOCHUS BHUPYCOB, KJICTOK MPOKAPUOT U O3YKAPUOT; OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHn3mMoB, BUIOB, 6I/IOI‘€OH€HO3OB, OKOCHCTEM U 6I/IOC(1)€pBI; CTPOCHUS OpraHoOB U CUCTEM




OpraHoOB pacTeHUH, KUBOTHBIX, YEIOBEKa; MPOLECCOB KU3HEACITEIbHOCTH, IIPOTEKAIOIINX B
OpraHM3Max pacTeHHH, J>KUBOTHBIX M 4YeJOBEKa, OHOJIOTHYECKHX IPOLIECCOB: OOMeHa
BemecTB (MeTaboIM3M), HHGOPMAIIMK U TIPEBPAICHUsT YHEPTHH, OPOKeHUS, aBTOTPO(PHOTO
U TeTepoTpoHOro THUMOB nOHTaHMs, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meiio3a,
raMeTorcHesa,  AMOpHOTeHe3a,  IMOCTIMOPHOHANBLHOIO  PAa3BUTHSA,  Pa3MHOXKCHHUS,
WHIMBUIYaJIBHOTO Pa3BUTHUS OpraHnu3Ma (OHTOTCHE3a), B3aUMO/JICHCTBUS TCHOB, TETEPO3HCa;
JEHCTBUI HMCKYCCTBCHHOTO OTOOpa, CTaOMIM3HUPYIONIETO, MBHXKYIIETO W Pa3phIBAIOIICTO
€CTeCTBCHHOTO O0TOOpa; ayUIOMAaTPUYCCKOTO ¥ CHUMIIATPHYCCKOTO BUI000pPA30BAHUS;
BIUSIHUS JIBIDKYIIUX CHJI SBOJIOIMH Ha TEHO(DOHA MOMYJIAIUH, MPUCIOCOOICHHOCTH
OpPraHU3MOB K cpele OOWTaHWs, YCepPEAOBAHMS HAINPABICHUU 3BOJIIOIUH, KPYroBOPOTa
BEIIIECTB U [IOTOKA YHEPTHHU B IKOCUCTEMAX.

ChopMHUPOBaHHOCTE YMEHHUS BBIICTSATh CYLNIECTBEHHBIE NPU3HAKA BHPYCOB, KIIETOK
NIPOKAPHOT M OYKAapHUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHH3MOB, BHJOB,
OUOreoleHO30B M YKOCUCTEM; OCOOCHHOCTH IIPOLIECCOB OOMEHA BEILIECTB M NPEBpalCHHS
SHEPruHM B KJeTke, poTocuHTEe3a, MIIACTHYECKOTO U SHEPreTHUECKOro 0OMeHa, XeMOCHHTE3a,
MHTO03a, MEH03a, OIUIOIOTBOPEHUS, Pa3BUTUS U PAa3MHOXKEHHSI, HHANBUIYaIbHOTO Pa3BUTHS
opranm3Ma (OHTOreHe3a), OOpsOBI 3a  CyIIECTBOBaHHE, ECTECTBEHHOTO OTOOpa,
BHI000Pa30BaHMUs, MPUCIIOCOONEHHOCTH OpPraHW3MOB K CpeAe OOWTaHWSA, BIUSHUAL
KOMIIOHEHTOB DKOCHUCTEM, aHTPOIIOTCHHBIX W3MECHEHUH B JKOCHCTEMax CBOCH MECTHOCTH,
KPYTOBOPOTa BEIISCTB U NPEBPAILCHHS SHEPTHH B OHochepe.

YMeHHe HCIONB30BaTh COOTBETCTBYIOIIHME APTyMEHTHI, OHOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIUKY JUI1 JO0Ka3aTeIbCTBA POACTBA OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYIII;
B3aUMOCBSI3  OPTaHM3MOB M  CpeAbl OOWTaHWS; EAMHCTBA YCJIOBEYECKHX  pac;
HEOOXOANMOCTH 370pOBOT0 00pa3a *KHU3HHU, COXPAHEHHS pa3HOOOpas3Hs BUIIOB M HKOCHCTEM
KaK YCJIOBHS COCYIIIECTBOBAHHSI PUPO/IBI M YEIOBEUECTRA.

YMeHHe  KpPUTHYECKH  OLEHMBaTh  HMH(POpPMAIMIO  OHMOJOTMYECKOrO  COAEpIKaHUS;
HHTEPIPETHPOBATh ATUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHMN B Ouosoruy,
MeJUIIMHe, OWOTEXHOJIOTHH; paccMaTpuBaTh TIJI00aJbHbIE OSKOJOTMYECKHUE MPOOJIEMbI
COBPEMEHHOCTH, (OpMHPOBATH 0 OTHOILIEHUIO K HUM COOCTBEHHYIO HO3HUIIHIO.




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPSAEMBIX HA EI'I I1O

BUOJIOTUN
Kon IIpoBepsieMblii 3JIEMEHT COJIeP:KAHUS
1 buosnorus xak Hayka. JKMBble CUCTEMBI M X W3Y4YEHUE.

CoBpeMeHHast OMOJIOTHS — KOMIUIEKCHas! HayKa. bHonornueckue HayKu U U3y4aeMble UMM MPOOJIEMBI.
OyHnamMeHTaNbHbIE, MPUKIIAJAHbIC U TIOUCKOBBIE HAYYHBIE HCCIICIOBAHUS B ONOJIOTHH.

1.1 | 3Hayenue Ouosorn B (GOPMUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpA.
IIpocdeccun, cBsa3anHbIe ¢ OHMoONOTHEl. 3HaUeHNE OHOJIOTHH B MIPAKTUIECKOHN JEATEIFHOCTH YEIOBEKA:
MEJHIMHE, CEILCKOM XO03SHCTBE, IPOMBIIIIICHHOCTH, OXPaHe IPUPOIEL.

JKuBble cucTeMbl Kak IpeAMeT u3ydeHus Owuonoruu. CBOWCTBa JKUBBIX CHCTEM: EAWHCTBO
XUMHMYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTb, CIOXHOCTb M YNOPAJOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOPIaHU3AIMs, CAMOBOCIPOU3BEACHUE, PA3IPaXXKHUMOCTh, M3MEHUYHBOCTb, POCT H
pa3BUTHE.

YpOBHM OpraHu3alliy KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOUHBIM, TKaHEBBIH, OpraHU3MEHHBIMU,
MOy IIIIOHHO-BUIOBOM,  AKOCHCTEMHBI  (OMOTreorneHoTHYecKmit), Ounocdepusrit. Ilpomeccsl,
NPOUCXOJAIINE B JKMBBIX cHcTeMax. OCHOBHble TIpu3HaKuW kuBoro. JKusHp kak ¢Qopma
CYIIECTBOBAHUS MaTEPHH.

1.2

Metonel Ouonornyeckoil Hayku. HaOmtoneHuwe, wu3MepeHHE, OKCIEPUMEHT, CHUCTeMaTH3aIus,
MeraaHanu3. [loHsATHe O 3aBUCHMMON M HE3aBHUCUMOWN mnepemMeHHOo#. [lnaHupoBaHue 3KCHEpUMEHTA.
1.3 | IocranoBka m mpoBepka rumote3. HymeBas rumote3a. [loHsATHE BBIOOpPKH W €€ HTOCTOBEPHOCTE.
Pa3bpoc B Omonormdyeckux MaHHBIX. OIEHKA JTOCTOBEPHOCTH IONYyYSHHBIX PE3YNbTaTOB. [IpHuuHBI
HCKa)KEHUsI pE3yIbTaTOB AKCIIEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

2 KneTtka kak 6Moiornueckasi CUCTeMa .

Knerka — cTpykTypHO-(DyHKIMOHATIbHAS €AWHHUIA XUBOTO. McTOpns OTKphITHA KiIeTkH. Paboter P.
I'yka, A. JleBenryka. Knerownas teopms (T. IllBamn, M. Ilneiinen, P. BupxoB). OcHoOBHbIE
2.1 | moyoXeHUs1 COBPEMEHHOM KJIETOUHOU TEOpUU.

MeToabl MOJICKYJISIPHOW U KJICTOYHOM OHMOJIOTMH: MHKPOCKOIMHS, XpoMaTtorpadus, siekrpodopes,
METOJI MEUYEHBIX aTOMOB, Au(PepeHIraIbHoe eHTpU(yTrupoBaHie, KyJIbTHBUPOBAHUE KIIETOK.

XUMHUECKHH cocTaB KIETKH. Makpo-, MHKpPO- M YJIBTPaMHKPO3JIEMEHTH.. Boma u e€ pomp Kak
pacTBOPHTENS], pearcHTa, ydacTHEe B CTPYKTYPHPOBAHMH KIIETKH, TEIUIOPEryJsinud. MuHepalbHbIe
BEILIECTBA KJIETKH, UX OMOJIOrHYecKasi posib. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Buonorndeckne monuMepsl. benku. AMWHOKHCIOTHBIM cocTaB OenkoB. CTPYKTYpsl OeIKOBOMH
MoJiekyibsl. IlepBuunas cTpykTypa Oenka, MeNnTHAHAS CBA3b. BTopuyHas, TpeTHYHAas, YeTBEPTHYHAST
cTpykTypbl. Jlenaryparus. CoiictBa OenkoB. Knaccugukanus 6enkoB. Buosoruueckue (GyHKIUU
6eJIKOB.

YraeBoasl. MoHOCaXapHIbl, AUCAXapHUIbl, OUTOCaxapuabl U nosmcaxapuasl. OOImid 1aH CTPOSHUS
U Qu3HMKO-XUMHYECKHE CBOWCTBA YTIIEBOIOB. bruonornueckie GyHKIMU YTIeBOIOB.

2.2 | Jlumunet. TumpodwmisHo-rHapodobHbIe cBoiicTBa. Kitaccudukanus aunumoB. TpUTITHICPUIBL,
¢dochonmumuasl, BOCKHM, CTepounabl. buomormyeckne QyHknmu gunumaos. OOmme  cBoifcTBa
OGuonornyeckux MeMOpaH — TEKy4ecThb, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOJTyTPOHULIAEMOCTb.
Hyxneunossie kucnorsl. JTHK u PHK. Crpoenne HykienHoBbix kucnor. Hykneoruasl. IlpunHuun
komruiemeHTapHocTH. [IpaBuno Yapradda. Ctpykrypa JHK — nBoiiHas crimpais. MecTOHAX0XKICHHE
u ononormueckue pyuxmu JHK. Buasr PHK. @yakmm PHK B xietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moinekyne AT®. buonornyeckne GpyHKIMN
AT®. BoccraHOBIEHHBIE IEPEHOCUNKH, UX (pyHKINH B KieTke. CexkBennponanue JJHK.

CrpykTypHast Omonorus: OHWOXMMHYECKHE W OWO(PHU3MYECKHE HCCIEJOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOHN CTPYKTYPHI OMOMOJIEKYIL.

THITBI KIETOK: 3yKapUOTHYECKast M Mpokapuotuieckas. CTpyKTYpHO-(QYHKIIMOHAIEHBIE 00pa30BaHUs
KIICTKH.

CrpoeHre MpOKapHOTHYECKOW KieTkH. Kiletounas creHka Oaktepuii u apxeil. OcoOeHHOCTH
CTpoeHUs TeTepoTpoPHON U aBTOTPOGHONW MPOKAPHOTHUECKHUX KIETOK. MecTo U Pojib MPOKAPUOT B
OmoreHo3ax.

Crpoenne ® (YHKIMOHHPOBAHME JSyKapHOTHYECKON KieTku. [lmasmarmdeckas MemOpaHa
(mmazmanemma).  CTpykTypa  Iula3mMaTWdeckod — MemOpaHbl.  TpaHCIOPT — BEmIECTB  Yepe3
IUTa3MaTHYECKyl0 MeMOpaHy: TacCuBHBIN (muddysmsa, obmeru€éunas auddysus), aKTUBHBIN
2.3 | (mepBUYHBIN M BTOPUYHBIA aKTUBHBIN TpaHcopT). [lomynponumaemocts MeMOpansl. PaboTta HaTpHii-
KaJIMEBOTO Hacoca. DHIOIMTO3: MUHOLNTO3, (aronnTos. Dx3omuro3. Kierounas crenka. CTpykTypa
U QYHKIUH KICTOYHOM CTCHKH PacTCHHIA, TPHOOB.

Huromnasma. [uto3ons.  Lurockener. JBwkeHue  muroruiasmbl.  OpraHoujpl — KIETKH.
OpHOMEMOpaHHBIE OpPraHOMIbI KIeTKH: dHuomazMarmdeckas cetb (DOIIC), anmapar [ombmkw,
JIM30COMBI, X CTPOCHUE U QYHKIHMU. B3auMOCBsI3b 0lHOMEMOpaHHBIX OPraHOM 0B KieTKH. CTpoeHue
rpaHyJsipHOro peTukyiayma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmagkuit
(arpaHynspHBIN) SHIOIUIA3MaTHYeCKUH peTukyiayM. CekperopHas (yHKmus ammapaTta [ oibIk.
Tpancnopt BeniecTB B KieTke. Bakyonu pactutenbHbIX KieTok. Kierounsit cok. Typrop.




ITosryaBTOHOMHBIE OPTraHOMIBI KIETKH: MUTOXOHIPHH, TUIACTHIBI.

Crpoenne n (YHKIMM MHUTOXOHAPHH M TacTHX. llepBUdHBIC, BTOPUYHBIE M CIIOXKHBIC IUIACTHIBI
(hOTOCHHTE3UPYIOMNX 3YKAapHOT. XJIOPOILIACTHI, XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIINX PACTECHHH.
HememOpannbie opranounbl etk CrpoeHwe W (YHKIMH HEMEMOpPaHHBIX OPraHOWIOB KIIETKH.
Pubocombl. MukpoduiamenTtsl. Mplmeunsie kiaeTki. Mukpotpyoouku. Knerounstit nentp. Ctpoenue u
JIBIDKCHUE KTYTUKOB U pecHUYeK. MUKPOTpyOOUKH [UTOILIA3MBL. L{eHTpHob.

SAnpo. OGonouka siapa, XpOMaTuH, KapHOILIa3Ma, SIIPBIIIKH, UX CTpOeHUE W (QyHKUMU. SnepHbIi
OenKoBBIi MaTpUKC. IIpocTpaHCTBEHHOE pacIojoXeHHEe XpPOMOCOM B MHTepdasHoM sape. benxu
XpoMaTHHa — TUCTOHBI.

Knerounbie BimoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK OSYKapHOT (pacTHTENHLHOM,
>KHBOTHOH, TPUOHOM).
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AcCUMWIIAINS ¥ AUCCUMWISLMS — JIBE CTOPOHBI MeTaboau3Ma. TUrel o0OMeHa BeIIecTB: aBTOTPOQHBIH
U reTepoTpodHbIH. YyacTHe KHCIopola B OOMEHHBIX Ipoleccax. JHepreTudeckoe obecrieueHue
kietku: mnpespamenne AT® B oOMeHHbIX mpoueccax. @DepMeHTATHBHBIH XapakTep peakuid
KJIETOYHOTo MeTabonm3ma. DepMeHThl, UX CTPOEHHE, CBOMCTBAa U MeXaHU3M jaeicTBus. KopepMeHThI.
Otnnuns GpepMEHTOB OT HEOPTaHMYECKHUX KaTaln3aToOpoB. belku-akTHBaTOPHI U OENKH-UHIHOUTOPHI.
3aBHCUMOCTH CKOPOCTH (PePMEHTATUBHBIX PEAKIUI OT Pa3IHIHBIX (DaKTOPOB.

IlepBuuHBIN CHHTE3 OpraHUYECKUX BellecTB B KieTke. PoTocuHTe3. Poib XJ10pomiacToB B ImpoLecce
¢orocunresa. CeroBass U TeMHOBas (a3bl. [IpogyKTHBHOCTH (OTOCHHTE3a. BnmsHHME pa3mimyHbIX
(haxTOpOB Ha CKOPOCTH (POTOCHHTE3A. 3HaUCHNE (DOTOCHHTE3A.

XemocuHTe3. Pa3HOOOpasme  OpraHM3MOB-XE€MOCHHTETHKOB: HUTpHU(HIUpyIomue OakTepuwu,
XKeJe300aKTepH, cepodakTepH, BOJIOPOAHbIE OaKkTepun. 3HaYEHHE XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bunsl Oposxenus. [IpoaykThl OpOKEHHSI M X HCIIOJIb30BAHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKTH OMOTEXHOJIOTHH U BO3OYIHUTENIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro oomena. lloaroroBuTensHbIM dTam. [nukonuz —
6eCKUCIOPOHOE pacLICIIEHHE TTIOKO3BI.

buosnornueckoe oOkuCieHHE, WM KJIETOYHOE JbIXaHHE. PoJb MHUTOXOHIpHI B Mporeccax
Oouonornyeckoro oxucieHus. [{uximueckne peakuuu. OkucauTeNnsHOE  (OCHOPUINPOBAHUE.
[IpenmymectBa a’poOHOTO TyTH OOMEHa BEMIECTB Tepex aHa’poOHBIM. DPPEKTHBHOCTH
9HEPreTHIECKOro oOMeHa.

2.5

Peakiun matpuyHOro cuHTtesa. [IpUHINI KOMIUIEMEHTApHOCTH B PEAKIUSIX MaTPUYHOTO CHHTE3a.
Peanuzauust HaciencTBeHHOW uH(popManuu. ['eHeTndeckuit Koj, ero cpoiictBa. TpaHCKpumums —
MaTpuuHbelii cuHTe3 PHK. IlpuHIMIIEI TpaHCKPUNIMK: KOMIUIEMEHTapHOCTh, aHTHUIIAPANJIeIbHOCTD,
ACHMMETPHUYHOCTh. TpaHcisanus u e€ stambl. Yuactue TpaHcnopTHbix PHK B OGmocuuTese Genka.
Ycnosus 6nocunTesa 6enka. Kognposanue amuHokucior. Poss pubocom B OnocnHTese Oernka.
OpraHusanust T€HOMa y MPOKAapHOT U JYKapHOT. Peryisnus akTHBHOCTH T€HOB y TMPOKAapHUOT.
T'umoresa omepona (@. XKako0, XK. Mano). Perymsamus oOMEHHBIX TporeccoB B KieTke. KireTouHbrit
TOMEOCTa3.

Bupycsl — HekneTounsle (OPMBI )KU3HH M 0OIHMraTHble mapasuthl. CTpOEGHHE MPOCTBHIX M CIOXKHBIX
BUPYCOB, PETPOBUPYCOB, OaKTEpHO(AroB.

BupycHsie 3a0oneBaHMs uenoBeKa, >XMBOTHbIX, pacteHuid. CIINI, COVID-19, coumaneHble U
MEIUITMHCKHIE TPOOIEMBL.

2.6

Knerounsnii nukm, ero mepuonsl M perymsiuus. Mutepdaza m muro3. OcoOEHHOCTH MPOLECCOB,
nporekaromux B uHTepdaze. IloaroToBka KIETKM K  JeNeHWI0.  [IpecHHTeTHYecKHH
(TOCTMHUTOTHYECKHH), CHHTETHYECKMH M TIOCTCHHTETHYECKHH (NPEeMHUTOTHYECKHH) II€PUOJBI
uHTEpQasHL.

Marpuunelii cunte3 JHK — pemmmkxanus. Ilpunnunsr permmkanuu JIHK: kommnemeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CUHTE3, aHTUNApaiie]bHOCTh. MexanusMm pemnukauuu JIHK. Xpomocomsl.
Ctpoenne xpomocoM. Temomepbl W Telmomepaza. XPOMOCOMHBIH HabOp KIETKH — KapUOTHIL.
JunnonaHei W TalwIoMAHBIA  HAOOpel XpomocoM. ['oMosormuHbBle XpOMOCOMBI. [lostoBBIE
XPOMOCOMBI.

Henenne kineTkn — mMuto3. Craauum MHUTO3a U NPOUCXOASIUE B HHUX Tpouecchl. Tumbsl MUTO3a.
Kapunokunes u nurtokuses. buonorndeckoe 3HaueHue MHUTO3a. Perymsnus MHUTOTHYECKOTO IMKIIA
kietku. [Iporpammupyemas kietoyHast rTHOeIb — aromnTos.

QDYHKIMOHAIbHAS T€HOMUKA.

Opraan3M Kak OHoorn4eckas cucrema.

3.1

OIHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl U MHOI'OTKaHEBbIE OPTaHU3MBI.
®DopMBI pa3MHOXKEHHSI OPraHU3MOB: Oecrnonoe (BKIIF0Yasi BETETATUBHOE) | MOJIOBOE. Buibr Oecmonoro
Pa3MHOXEHHUA: TIOYKOBAHUE, CIIOPYIAIMA, Q)paFMeHTaHI/IS{, KIIOHUPOBAHUE.

ITonoBoe pasmHokeHue. [lonmoBble KieTkH, WM rameThl. Meio3. Cragum Mmeiio3a. [loBeneHue
xpomocoM B Mero3e. Kpoccunrosep. buonorndyecknit cMbICH Meiio3a U MOJIOBOrO mpoiecca. Meito3 u
€ro MECTO B )KH3HEHHOM IIHKJIE OPTaHU3MOB.

IIpenzapozpiiieBoe pasBuThe. [ameToreHe3 y »KUBOTHBIX. IlosoBbie keme3pl. OOpazoBaHue U
pa3BuTHEe TOJNOBBIX KieTokK. Crmepmatorene3 u ooreHe3. CTpoeHHE TIONOBBIX  KIETOK.
OmIoI0TBOpEeHUEe U IMOPHOHAIBHOE Pa3BUTHC KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHUS: HApYIKHOE,
BHyTpeHHee. [lapTeHorenes.




WMHauBuIyanbHOE pa3BUTHE OpraHu3MOB (OHTOTeHe3). CTaamu dMOpHOTEHe3a JKUBOTHBIX (Ha TpUMepe
nsrymkn). Ipobaenne. Tunbsl apooneHust. OCOOEHHOCTH IPOOICHHST MIIEKOITUTAIONTNX. 3apO/IbIIIEBbIC
JUCTKH (TacTpyJisiwst). 3akiaKa OPraHOB W TKaHEW M3 3apOBIIIEBHIX JICTKOB. B3anmMHOe BIMsSHUE
gacTell pa3BUBAIONIETOCS 3apojpllia (dMOpHOHANBbHAS WHIYKIWS). 3aKiagka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HEPApXUYCCKUX B3aMMOJCHCTBUN TEHOB. BriusHue Ha 3MOpPHOHAIBHOE
pa3BUTHE Pa3INIHBIX (PAKTOPOB OKPYKAIOIIECH CPEIb.

Poct u pasButHe XuBOTHBIX. [locTomMOpuoHanmbHBIN mepuona. I[IpsMoe W HempsMOe pa3BUTHE.
PazBute ¢ Meramopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX J>KHBOTHBIX. bHoiormiyeckoe
3HAYCHHE TPSAMOTO U HEMPSIMOTO Pa3BUTHSI, UX PACIIPOCTPAHCHUE B MPHUPOJIe. TUTIBI pOCTa )KUBOTHBIX.
®DakTOphl PEryJslMA POCTa XHUBOTHBIX M uejoBeka. CTaaud MOCTIMOPHOHAIBLHOTO PA3BUTHUS Y
JKUBOTHBIX U UestoBeKa. [leproibr OHTOTeHEe3a YeoBeKa.

PasmHOXeHMEe U pa3BuUTHE pacTeHHA. [ ameToput u ciopodut. Meiio3 B KHU3HEHHOM IIUKIIE PACTCHUH.
Ob6pa3oBaHne crop B mporecce Meiioza. ['amertorenes y pacrernid. OIUIONOTBOpEHHE M Pa3BHUTHE
pPacTUTENBHBIX OpPTaHW3MOB. JIBOWHOE OIDIOAOTBOPEHHE Yy IBETKOBHIX pacTeHHid. OOpazoBaHHWe W
pa3BuTHE cCeMeHH. MeXaHI3MBl PEryJLIINH OHTOTeHe3a Y PACTCHUH U KHBOTHBIX.

3.2

Hcropuss cTaHOBIEHUS U DPa3BUTHS TE€HETHKH KaK Hayku. OCHOBHBIE TE€HETHUECKHE MOHATUSA U
CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIETIFHBIE TEHBI, aTbTCPHATHBHBIC MIPU3HAKH, JOMHUHAHTHBII
W PELECCUBHEIN IPU3HAK, TOMO3HUIOTa, T€TEPO3UT0Ta, YHCTAs JIUHUSA, THOPUIBL, TEHOTHII, (peHOTHT.
OCHOBHBIE METOJIBI TCHETHKH: THOPUIOJOTHICCKIH, ITUTOJOTHICCKHI, MOJICKYJISIPHO-TCHETHICCKUH .
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Monorubpuanoe ckpeniiBanue. [lepBeiii 3akon MeHens — 3akoH eAnHO00pa3usi THOPHIOB NIEPBOTO
nokoneHus. [IpaBuno nomuHupoBanus. Bropoil 3akoH MeHaens — 3aKOH paculeIyieHUsl MPU3HAKOB.
I{uTtonornyeckue OCHOBEI MOHOTMOPUAHOTO CKpeluBaHus. | HIIoTe3a YUCTOTHI raMerT.
AHanmzupyroliee  ckpemuBanue. [IpoMexyTOUyHBIM XapakTep HacjienoBaHus. PacmiennieHue
MPU3HAKOB IPU HENOJHOM JOMHHHUPOBAHUU.

JurunbpunHoe ckpemmBanue. Tperwit 3akoH MeHmens — 3aKOH HE3aBHCHMOTO HAacJeIOBAHUS
npru3HAKOB. L{uTonornaeckre 0CHOBBI TUTHOPHUIHOTO CKPEIIUBAHHS.

CueruteHHOe HaclieZioBaHWe Tpu3HakoB. Paboter T. Moprana. CremieHHOEe HacieIOBaHHE T'CHOB,
HapyLIeHHE CLUEIUIEHUS MEX1y TeHaMU. XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.

I'enetuxa mosa. XpoMOCOMHBIN MeXaHU3M ONpEAENICHHS 10Jla. AYyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
l'omoramerHbIii u rereporaMeTHbId MoJ. ['eHeTHyeckas CTPYKTypa TMOJOBBIX XPOMOCOM.
HacnenoBanue Npu3HaKoB, CLEIUIEHHBIX C IIOJIOM.

['enotun kak nenoctHas cucrema. Ilnefiorponus — MHOKECTBEHHOE JielcTBUE reHa. MHOKECTBEHHBIN
anenu3M. B3auMopelicTBre HeaJuledbHbBIX TeHoB. KoMiieMeHnTapHOCTh. Omuctas. [lomumepusi.
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BsanmoneiictBue TeHOTHIa M cpensl TpH  (OPMHUPOBAHUM (EHOTHIA. VI3MEHYMBOCTD TPH3HAKOB.
KadecTBeHHBIE ¥  KOJMYECTBEHHbIE TMPH3HAKW. BWAbBI W3MEHYMBOCTH: HEHACJEJCTBEHHAs] W
HaCJIeZICTBEHHAsL.

MoaubukaroHHass U3MEHYUBOCTh. Poiib cpefibl B (DOPMUPOBAHUN MOAU(PHUKAIIMOHHON H3MEHYMBOCTH.
Hopwma peakuun npusHaka. BapuaioHHbIN psin v BapuanuonHas kpuBas (B. Moranncen). CpoiicTBa
MO(PUKAITIOHHON U3MEHIMBOCTH.

I'enotunuyeckast m3MeHInBOCTh. CBOMCTBA T€HOTUIMYECKOW HM3MEHYMBOCTU. BHWABI T€HOTHIIMYECKON
W3MEHUYMBOCTH: KOMOWHATHUBHASI, MyTAI[HOHHASL.

KoMmOmHaTHBHAS M3MEHYHBOCTD. Mei03 | TOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHON M3MEHYHBOCTH.
Ponp koMOMHATHBHOI M3MEHYMBOCTH B CO3aHUN T€HETHUECKOTO Pa3HOOOpasns B IpeieaX OHOTO BHUIIA.
MyraioHHass W3MEHYMBOCTb. Buabl MyTalui: TeHHblE, XPOMOCOMHbIE, reHOMHbIe. CIIOHTaHHBIE U
MHIyLIMPOBaHHbIE MYyTalUH. SAepHble W LUTOIUIa3MaTHyeckue MyTauud. CoMaTH4ecKue M MOJIOBbIE
MyTauuu. [IpuurHbl BO3HUKHOBEHUSI MyTalid. MyTareHsl ¥ MX BAMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaIlMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacleACTBeHHOW w3MenuuBoctu (H.U.
BasuiioB). BHesiepHas H3MEHYMBOCTh U HACIEACTBEHHOCTD.
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Kapuotun uenoBeka. MexayHapogHas HporpamMma HUCCIEJOBaHMsS Te€HOMa uejoBeka. MeToabl
W3yYeHWsI  TCHCTHKH  YEJOBEKA:  TICHEAJOTMYCCKHi,  OJNM3HEIOBHIM,  [IHTOICHETHYECKUH,
MOMYJISIIUOHHO-CTAaTUCTUUECKHUM,  MOJIEKYJApHO-reHeTuueckuid.  CoBpeMEHHOE  ONpelelieHue
TEHOTHUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHHE, T€HOTUIIMPOBAHUE, B TOM uucie ¢ mnomouisio TTLP-
anHanmu3a. HacmencTtBeHHble 3a0oyieBaHMsS dellOBEeKa. | €HHBIE W XPOMOCOMHBIE OOJIE3HH deEIOBEKa.
Bomesnn ¢ HaciieACTBEHHOW TPEAPACIIONIOKEHHOCThIO. 3HAYeHWE MEIUIIMHCKON TEeHETUKH B
MPEIOTBPAICHUN U JICUSHUH TeHETHUECKUX 3a00s1eBaHni yesoBeka. CTBOJIOBBIE KJIETKH.

3.6

JomecTukanus u cenexkius. 3apokKAeHue CeeKUUH 1 foMecThkauuu. Yuenne H.M. BaBuinosa o nieHTpax
MPOUCXOXKIICHUS ¥ MHOTOOOPa3Ms KYJIbTYPHBIX PACTCHHUIA. POJb CENEKIMN B CO3MaHUN COPTOB PACTCHUMA
U mopoXl >KMBOTHbIX. CoOpT, mopoia, WTaMM. 3aKOH TOMOJOIMYECKUX PSAIOB B HACIEJICTBEHHON
n3MenunBocty H.W. BaBuiioBa, ero 3HaueHue ISt CENEKITMOHHON PabOTHI.

MeTtomp! ceneKnnOHHOW paboThl. VICKycCTBEHHBIN OTOOP: MAacCOBBIM M MHIWBUAYAIBHBIA. ODTarbl
KOMOWHAIIMOHHOM celeKkuy. VIcTbITanne TpoW3BOAUTENCH MO0 MOTOMCTBY. OTOOp MO TeHOTHITYy C
MTOMOIIBIO OIIEHKH (PEHOTHIA TOTOMCTBA M OTOOP IO TEHOTHITY C moMotibio aHanmm3a JJHK.
HcKyccTBEHHBI MyTareHe3 Kak METOJ| CENEeKIMOHHOW pa®oThl. PaavanuoHHBIA ¥ XUMHUYECKUH
MyTareHe3 Kak MCTOYHUK MyTalHMi y KyJIbTYPHBIX (OPM OpraHm3MoB. VICmoOnb30BaHHE TC€HOMHOTO
pEIaKTUPOBaHUS U METOJOB pekoMOmHaHTHBIX JIHK nis momyuyeHHMs MCXOMHOTO Marepuana s
CEJICKIIUH.




TTonydenne momumionzoB. BHyTpuBHIOBas THOpHAM3aIMs. bBIMBKOPOJCTBEHHOE CKPEIIMBAHUE, WK
nHOpUIMHT. HepocTBeHHOE CKpelMBaHue, Wid ayTOPUIAMHT. [ eTepo3nc 1 ero mpudrHbL Vcronp30BaHme
rereposuca B cenekuun. OtmanénHas rubpuamsanus. [IpeomoneHne Oecruionns MeKBUIOBBIX THOPHIOB.
JlocTrKeHHs CeNEeKIMK pACTEHUH 1 KMBOTHBIX.

3.7

OOBEKTHI, UCIIONIB3yEeMbIe B OMOTEXHOJIOTHH, — KJICTOYHBIE M TKaHEBBIE KyJIbTYPbI, MHKPOOPTaHU3MBI,
UX XapaKTepHCTHKa. TpaauIMOoHHas OHOTEXHOJIOTHS: XJIEOOIEYeHHE, IOyIEHHE KHCIOMOJIOYHBIX
MPOIYKTOB, BHHOAENHE. Mukpoouonormdeckuii cuare3. OObEeKTH MUKPOOHOIIOTHYECKAX TEXHOIOTHIL.
IIpon3BoacTBO GeiKa, aMHHOKHCIOT ¥ BUTAaMHUHOB. VICKycCTBEHHOE OIIONOTBOPEHHE. PeKOHCTpyKIus
ANLEKIIETOK U KIIOHUPOBAaHHUE *KUBOTHBIX. METOM TPaHCIUIAHTALNY S1ep KIETOK.

XpoMocoMHas M TE€HHasg UWHXeHepus. VICKycCTBEHHBI CHHTE3 TI€Ha U KOHCTPYUpOBaHUE
pexomOunaHTHEIX JIHK. JlocTikeHHST M TEpCIEKTUBBI XPOMOCOMHOM W TEHHOW WHI)KCHEPHUH.
MenuuuHckre OMoTexHoJ0rHHU. VcTonb30BaHHEe CTBOJIOBBIX KIIETOK.

CucteMa ¥ MHOTO0Opa3ne OpraHndecKOTO MHUpA.

4.1

buonornueckoe pa3H006pa3He OpraHmu3MoB. COBpeMeHHaﬂ cucTeMa OpraHu4eckoro mwupa.
HpI/IHIII/IHLI Knaccn(bnxaunn OpTraHU3MOB. OCHOBHBIE CHCTEMaTUYCCKUE TpymIibl OpTraHU3MOB.
OcobOeHHOCTH CTPOCHUA M KUBHCACATCIBHOCTU OAHOKJICTOYHBIX OPraHM3MOB. BaKTepI/II/I, apxeu,
OJJHOKJICTOYHBIC I’pI/I6I>I, OJHOKJIETOYHBIC BOAOPOCIIN, APYTHUC NPOTUCTHI. KononunansHeie OpraHU3MBbI.
I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPraHU3MOB: aMé6OI/IZ[HO€, JKTYTUKOBOC, PCECHUYHOC. 3aHII/ITa y
OJHOKJICTOYHBIX OPTraHU3MOB. PaSZ[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPIraHN3MOB. Taxcucel.

4.2

MHorokneTounsle pacteHus. B3anMocBs3b yacTeil MHOTOKIIETOYHOTO OpraHu3Ma. TKaHW, opraHbl U
CHUCTEMBl OPTaHOB MHOTOKJIETOUYHOrO opranu3ma. OpraHm3Mm Kak eauHoe Iiefioe. TKaHH pacTeHH.
Tunsl pacTUTENBHBIX TKaHEW: 00pa3oBaTeabHasl, IOKPOBHAs, TPOBOJIINAsI, OCHOBHASI, MEXaHUYeCKasl.
OcobeHHOCTH cTpoeHMs, PYHKIMI U pacroioKeHHs TKaHEel B opraHax pacTeHHH.
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BereraTtuBHble UM reHepaTUBHBIE OpraHbl pacTeHHd. DYHKUHMHU OPraHOB M cHcTeM opraHoB. Kapkac
pacteHuid. [IBU)KeHHME MHOTOKJIETOUHBIX pPACTEHWiIl: Tpomu3Mbl M HacTuu. lloriomeHue BOJbI,
YIJICKUCIOr0 Ta3a M MHUHEpAJbHBIX BEIIECTB pacTeHusAMH. Jlpixanue pactrenuid. uddysus rasos
gyepe3 MOBEPXHOCTh KIETKH. TpaHCIOpTHBIE CUCTeMBI pacTeHuil. Beinenenue y pactenuil. 3ammra y
MHOTOKJIETOUHBIX pacTenuid. Kytukyna. CpencTBa macCUBHOM U XUMUYECKOH 3amnThl. OUTOHITUABI.
Pazgpaxxumocts M peryisiuus y OpraHu3MoB. Pa3paXMMOCTh M peryiisiliisl y MHOTOKJIETOYHBIX
pacteHuid. PocToBbIe BellecTBa U X 3HAUCHUE.

4.5

MHoOrok/IeTouHble KUBOTHbIE. B3anMOCBs3b YacTell MHOTOKJIETOUHOI'O OpraHu3Ma. TKaHu, OpraHbl U
CHUCTEMBI OPTaHOB MHOTOKJIETOYHOro opraHu3ma. OpraHums3m Kak eauHoe 1enoe. I'omeocras. TkaHu
JKUBOTHBIX M YEJIOBeKa. THIMBI »KUBOTHBIX TKAHEHM: SIHWTENHAJIbHAs, COCIMHUTEIbHAS, MBIIICUYHAs,
HepBHas. OcoOeHHOCTH CTpOeHMs, (YHKIMH W PACHOJOKEHUS TKaHEW B OpraHax XHUBOTHBIX H
YyeJIOBEKa.

4.6

Opranbl M CHCTEMBI OPraHOB >KMBOTHbIX. (DYHKIMM OpPraHoB W cucTeM opraHoB. Omopa Tena
oprann3mMoB. CKelleThl OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX >KUBOTHBIX. HapyKHBIH U BHYTpEHHUI
ckeneT. CTpOCHHE U TUIBI COSTUHEHUS KOCTEH.

JIBrKeHre MHOTOKJIETOYHBIX JXUBOTHBIX. [IuTaHue >kMBOTHBIX. [IMTaHWE MO3BOHOYHBIX KUBOTHBIX.
Jpixanue >kuBoTHBIX. KoxHOe fpixanue. XKabepHoe u TEroyHoe JpIxaHue.

JIpIxaHue MO3BOHOYHBIX XHUBOTHBIX. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHUsS JIETKHX MO3BOHOYHBIX
JKUBOTHBIX. JlpIXxaTenbHash cUCTeMa 4YeloBeKa. MeXaHu3M BEHTWISIUMU JIETKUX Yy MNOTUL U
MJIEKONMUTAIOMMX. TpaHCIOPT BELIECTB y OPraHMW3MOB. TpPaHCHOPT BELIECTB Yy JKUBOTHBIX.
KpoBenocnas cucrema u e€ opranel. KpoBeHOcHas cucTteMa MO3BOHOYHBIX >KMBOTHBIX. Kpyru
KPOBOOOpAIIeHUs. DBOJIOIHOHHBIC YCIOKHEHHUS CTPOCHHSI KPOBCHOCHOW CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX. BblieneHue y opraHu3moB. Beinenenue y >KUBOTHbIX. COKpaTHTENIbHBIE BaKyoOJIU.
Opransl BelaesneHus. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOH U BBIIETUTENBHOM cucTreMaMu. Briienenue
Yy HO3BOHOYHBIX KUBOTHBIX. 3al[UTa Y MHOT'OKJIETOUHBIX >KMBOTHBIX. [IOKpOBBI U UX MPOU3BOIHBIE.
Paznpaxkxumocts W perynauust y OpraHu3mMoB. Pa3gpaxumMocTh y OJHOKIIETOYHBIX OPraHU3MOB.
Takcucel. PazgpaxuMocTh M peryssilius y MHOTOKJIETOYHBIX pacTeHuil. PocToBble BemiecTBa W UX
3HaYEHUE.

HepsHas cucrema u pediekTopHas peryJisius y MHOTOKIIETOUHBIX )KHBOTHBIX. HepBHas cuctema u e€
OTJIEJbl. DBOJIIOIIMOHHOE YCIIOKHEHNE CTPOSHMSI HEPBHOUM CHCTEMBI Y )KUBOTHBIX.

PaszpaboTka anroputMoB u mporpamMMm s 3GGEKTHBHON (QYHKIHMOHAIFHOW aHHOTAIUH T'C€HOMOB,
TPAHCKPHUIITOMOB, POTEOMOB, METa00JIOMOB MUKPOOPTaHIU3MOB, PACTCHHUH, JKMBOTHBIX U YCJIOBCKA.

OpraHu3M 4el0OBEKa U €T0 3J10POBbE.

5.1

OpraHsl ¥ CHCTEMBI OPTraHoB 4yesioBeka. OT/elbl TOJIOBHOI'O MO3ra IT03BOHOYHBIX )KUBOTHBIX. Pediexc
u peduekTopHas nyra. besycioBHble W ycioBHble pediekcel. ['ymopambHas peryisiuus W
SHAOKPHUHHAs CHUCTEMa >KUBOTHBIX M dYenoBeka. JKenessl 3HJOKPUHHON CHUCTEMBI U MX TOPMOHBL
[etictBue ropMoHOB. B3auMoCBsI3b HEpBHOW M SHIOKPHMHHON cucTeM. [ unoranamo-rurnodusapHas
cuctema. Pediekc n pednexropnas ayra. bezycioBHbIE U YCIOBHbBIE pehIeKCHI.
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3ammra opraHuzMa oT Ooie3Heil. MMMyHHas cuctemMa denoBeka. KIeTOYHBI W TymopaibHbBIN
UMMYHUTET. BpoxnEHHbIN, NproOpeTéHHBIN crenuduyecknii MMMyHHTET. Teopus KIOHaJIbHO-
cenektuBHoro ummyHurera (IL.Opnux, @®.M.bepuer, C.ToneraBa). BocnamurtenbHble OTBETBI
opranu3MoB. Poitb BposKIEHHOTO MMMYHUTETA B PA3BUTHH CHCTEMHBIX 3a00JICBaHUM.




5.3

KpoBenocnass cuctema wu e€ opradel. Cepaie, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm
KpoBooOpanienus. Paborta cepiiia u €€ peryssims.

5.4

I[LIX&HI/IC YCJIOBCKaA. I[I/I(i)(i)y?)l/lﬂ Ta30B 4€pe3 MOBEPXHOCTH KIICTKHU. ﬂLIX&TeJ'H)HaH CUCTCMa 4YCJIOBCKA.
,Z[LIX&TGHLHE[H TIOBEPXHOCTb. PerHHHI/Iﬂ JBIXaHUs. HLIXS.TCIILHLIG 00BEMEL.
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HI/IH.[CBapI/ITCHBHaﬂ CHCTEMa YCIOBCKa. OTI[eJIbI TIMIIEBAapUTEIBHOTO TpaKTa. HI/IH.[CBapI/ITeJ'IBHLIG
JKCJIC3hI. BHyTpI/IHOJ'IOCTHOG 1 BHYTPUKJICTOYHOC IMUIICBAPCHUC.

5.6

IlokpoBbl W ux mnpousBoxnble. Oprael BbyeneHus. Ilouku. CtpoeHue U (QYHKIMOHHPOBAHUE
HeppoHa. DUIBTpaIys, CeKperus M OOpaTHOE BCACHIBAaHME KaK MEXaHU3MBI pabOTHl OpPraHOB
BeIenieHUs. OOpa3oBaHe MOYH Y YEIOBEKa.

5.7

JIBmkeHHUE YeloBeKa: MbIieyHas cuctema. CKENETHBIC MBIIIIBI U uX pabdora. CTpoeHHWE W THUIIBI
COCJIMHECHUS KOCTEH.

Teopwust aBomonyy. PazBuTtue ku3HM Ha 3eMIie.

6.1

OpomonuonHas teopus Y. lapsuna. I[Ipeanocsiiky BOSHUKHOBEHHS AapBUHU3MA. JKU3Hb U HayuyHas
nesrenbHOCTh Y. lapBuHa.

JBmxymue cuiabl 3Bomonuu BuaoB mo Y. JlapBuHy (BBICOKass HHTEHCHUBHOCTh PAa3MHOXKCHUS
OpPTaHW3MOB, HACJICICTBEHHAass H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHE, CCTECTBCHHBIH N
HCKYCCTBEHHEIH 0TOOD).

Odopmirenne cuaTeTHdeckoil Teopun sBomounu (CTD). HeidtpambHas Teopus 3BONIONUH.
CoBpeMeHHasi 3BOJIIOIMOHHAsT OWOJOTHA. 3HAYCHHE OHBOJIONUOHHOM TEOpUH B (OPMUPOBAHUH
€CTECTBEHHO-HAyUYHOU KapTUHBI MHpa.

6.2

[Momymnsiums Kak 31eMeHTapHas eAnHUNA 3BOMOIHUN. COBPEMEHHBIE METO/IBI OLEHKH I€HETHIECKOTO
pa3HOOOpa3us M CTPYKTypHl HOMyJsiuid. V3MeHeHue reHodoHIa MOIMYISANUM KaK 3JIEMEHTapHOE
SBOIIOIIMOHHOE SBJIICHUE. 3aKOH reHeTHIeckoro paBHoBecus [x. Xapau, B. BaitnOepra.
OnemenTapHble (aKTOpsl (ABIKYIIUE CHIIBI) 3BOJOIMU. MyTannoHHbBIH mponecc. KomOnnatiusHas
M3MEHUYNBOCTh. Jlpeli TeHoB — ciydaliHble HEHANpaBJICHHBIE W3MEHECHUS 4YacTOT ajuleNie B
nonymsnusix.  Oddexr ocHoBartenas. Mwurpauun.  M3omanus  nomyssnuiA: - reorpaduyeckas
(TIpocTpaHCTBeHHAs ), OMOJIOTHYECKas (PEIPOTYKTABHAS).

EcrectBenHblii 0TOOp — HampaBisitominii  ¢aktop sBomonuu. DopMmbl  ecTecTBEHHOro oTOOpa:
JBIDKYIINH, CTAaOMIM3NPYIOLIHNA, pa3phIBatoIIuii (Iu3pynTHBHEIA). [TonoBoit 0T60p.
[IpucriocoOneHHOCT,  OPraHM3MOB ~ Kak  pe3yjbTaT  MHUKPOIBOJIONWMH.  BO3HHMKHOBeHHE
MPUCTIOCOOIEHNH y OpraHn3MoB. ApoMop(o3bl M Hauoazantanud. IIpuMepsl mpucnocobaeHuit y
oprann3MoB. OTHOCHTEIFHOCTD IPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHKPO3BOIIOIHMH. M3omsmus —
KiroueBoil  (akrop BmaooOpasoBanms. Ilytm u crmocoObl BHIOOOpa3oBaHMA: AIOMATPUYECKOE
(reorpadmueckoe), cHMOaTpuuecKkoe  (IKOJOTHYECKOE), «MTHOBCHHOE»  (MOJIMIDIOWAHM3AINS,
ruopuan3anys). JIuTeabHOCTh 3BOMIOIMOHHBIX TIPOLIECCOB.

MexaHn3mbl GOPMHUPOBaHHSI OMOJIOTUUECKOTO Pa3HOOOpa3Hsl.

PoJib 3BOIONIMOHHONW OHMOJIOTHH B pa3pabOTKE HAyYHBIX METOZOB COXPAHEHHUsS OHOPa3HOOOpa3ws.
MHUKPOIBOJIIONHS U KOIBOJIIOLMS NMAPa3UTOB U MX X03s55€B. MeXxaHn3Mbl ()OPMUPOBAHUSI yCTOHYUBOCTH
K aHTHOMOTHKAM U CTIIOCOOBI OOPHOBI C HEil.

6.3

Metopl U3YYCHHUs MAKPOIBOJIOIMHK. [lal€OHTONIOTHUECKHE METOJbI  M3YYEHHS SBOJIOLUH.
Iepexomupie HOpPMBI U PUITOTEHETHYECKUE PSIIBI OPraHU3MOB.

buoreorpaduueckne Meronsl u3ydeHus sBotonmu. CpaBHeHue Quiopbl W (ayHbl MaTEpHKOB M
octpoBoB. bruoreorpaduyeckue o6mactu 3eMan. BunbI-oHIEMUKHA U PETUKTHL.

OMOpHOJIOTHYECKHE W CPaBHUTEIbHO-MOPQOJOTUYECKHE  METOABl  HM3y4YeHHUS  DBOJIOLUH.
I'eneTnyeckue MeXaHU3MBI 3BOJIIOIIMM OHTOI€HE3a W IIOSBJIICHHA JBOJIIOIIMOHHBIX HOBIIIECTB.
T'oMoJIOTHYHBIE W aHAJIOTHYHBIE OpraHbl. Py]lI/IMeHTapHI)IC OpraHbl W aTaBU3MBbI. MOHGKnyIpHO-
TCHCTHYCCKUC, 6I/IOXI/IMI/I‘IGCKI/IG n MaTeMaTU4€CKUC METOAbI M3YUYCHHUSA OBOJIFOIUH. TI"'omMoJtornyHble
redbl. COBpeMEHHBIE METO Bl IOCTPOCHUS (PIIIOTCHETUIECKUX JCPEBBCB.

XPpOMOCOMHEIC MyTAITUH U 3BOJOIHS TEHOMOB.

OO01me 3aKOHOMEPHOCTH (TIpaBUITa) SBOMOIUH. HeoOpaTuMoCTh 3BOIONNHU. ATaNTHBHAS paHaIus.
HepaBHOMEPHOCTh TEMIIOB 3BOJFOIIHH.

6.4

Hayunple THIIOTE3bI MPOMCXOXKICHHUS JKU3HH Ha 3emure. AbOnoreHe3 W maHcmepMmus. JloHaydHBIe
MPEACTaBICHNS O 3apOKACHUHM JKU3HU (KpearuoHM3M). ['Mmore3a MOCTOSHHOTO CamMO3apOXKICHHS
*ku3HU U e€ omposepxkeHue omnbeitamu @. Penum, JI. Cnamnannanu, JI. Ilacrepa. IIpoucxoxnenue
JKM3HU M acTPOOHOIIOTHSL.

OCHOBHBIE 3Tanbl HEOpraHWYecKoH osBosonuu. [lmaHerapHas (TeosjorMyeckas) 3BOJIOLUSL.
Xumudeckast 3BOIIOIHA. AOMOTeHHBIH CHHTE3 OpraHMYecKHUX BelecTB 13 HeopraHundeckux. Onbit C.
Mutepa n I'. IOpu. OOGpazoBanue moiuMepoB u3 MoHoMepoB. KoarepmarHas rumnoreza A.U.
OmnapuHa, runore3a nepsuuHoro Oyipona J[x. XompaeilHa, reHermueckast rumoresa ['. Mémepa.
Pubosumer (T. Yek) m rumoresa «mupa PHK» V. T'mnbepra. ®@opmupoBanme MeMOpaH u
BO3HUKHOBEHHE NPOTOKICTKH.

Hcropust 3eman 1 MeTopl €€ u3ydeHus. Vckomaemple OpraHMYecKHe OCTATKH. | €OXpOHOJIOTHS U e
Mmetonpl. OTHOCHTENBbHAST M aOCOTIOTHAS T'€OXPOHONOrUs. ['€0XpOHOIOrHYecKas: IMIKana: 30HBI, 3PbI,
TEPHOIpI, STIOXH.




HauaneHble 3Tanbel opraHudeckoi 3BosoIuH. [losBIeHNE M 3BOTIONUS MEPBBIX KIETOK. DBOIOLHS
MeTtabonm3mMa. Bo3HUKHOBeHHE TepBBIX dKocucTeM. COBpEeMEHHbIE MHKpPOOHBIE OHMOIUIEHKH Kak
aHaJIoT MepBBIX Ha 3emiie coobmiecTB. CTpoMaTouThl. [IpoKapHOTH U 3YKaPHOTHI.

IIpoucxoxaenne  3ykapuor  (cUMOHMOTeHe3).  DBOJNIOIMOHHOE  TPOUCXOKIEHHE  BHPYCOB.
[IpoucxoxaeHre MHOTOKJIETOUHBIX OPraHn3MOB. BOZHUKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX
OpPTraHU3MOB.

OCHOBHBIE JTambl SBOJIOIMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMop¢o3bl pacTeHui. Brixon
pacteHuii Ha cyury. [TosiBneHUe CIIOPOBBIX PACTEHUH U 3aBOeBaHHE UMHU cyliu. CeMeHHbIe pacTeHuUs.
IIpoucxoxxaeHne NBETKOBBIX PACTEHHM.

OCHOBHBIE 3Talbl 3BOJIOIMU JXHUBOTHOTO Mupa. OcHOBHbIE apoMopdo3bl XMBOTHBIX. Benpackas
(ayna. KemOpuiickuii B3pHIB — TIOSBICHHE COBPEMCHHBIX THITOB. IlepBbIe XOpIOBHIC YKHBOTHBIE.
Ku3Hp B Boze. DBOMIONMS MO3BOHOYHEIX. [Iponcxoxkaerne amdubmii u pentunuii. [Iponcxoxnenne
MJICKOITUTAIOMNX M NTHL. [IpuHmmm xmodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMU H
MI03BOHOYHBIMH )KHUBOTHBIMHM CYIIIH.

PasButne xu3HM Ha 3eMJIe 10 dpaM U IEepHOAaM: apXel, MpoTepo30H, maneo30i, Me3030ii, KaiHO30M.
OO1mas XxapakTepucTuka KIMMaTa M TeoJIOTHYECKHX TporieccoB. [1osBIeHNE U pacBeT XapaKTePHBIX
OpTraHu3MOB. YTJIe00pa30BaHUE: €ro YCJIOBUS U BIIMSHUE Ha ra30BbIi cOCTaB aTMOCHEPEL.

MaccoBble BBIMHUPaHHS — JKOJOTHYECKHE KPH3HCHI Mpouutoro. [IpuuuHBI M CIEICTBUS MacCOBBIX
BbIMUpaHuii. COBpeMEHHBIH IKOJIOTHYECKHH KPU3HUC, €r0 OCOOCHHOCTH.

6.5

Pasmensl m 3agaum anTpononorud. Metoasl aHTpononorud. CTaHOBIEHHME MPEACTABICHUHA O
MPOUCXOXkKACHUH YenoBeka. CoBpeMEHHbIE HAyYHBIE TEOPHH.

CxoAcTBO 4enoBeKa ¢ KHMBOTHBIMHM. CHCTEMAaTH4ECKOE TONOKEHUE uenoBeka. CBUAETENbCTBA
CX0JACTBa YCJIOBCKa C JKHBOTHBIMU CpaBHI/ITeHLHO-MOp(l)OJ'IOFI/I‘-IeCKI/IC, 3M6p1/10nomqe01<1/1e,
(usmnosoro-onoxuMuUYecKre, nopeaeHueckre. OTINYUs YeI0BeKa OT KHBOTHBIX. [IpsAMoXoxKieHHe U1
KOMIIJICKC CBA3aHHBIX C HUM ITPU3HAKOB. Pa3BuTHE roj10BHOr0 MO3ra u BTOpOI71 CUTHAJIbHON CHCTEMBI.
Jewxymue cuibl  (pakTopbl) aHTpornoreHesa: OWoOJOTMYecKHe, couuaibHele. CoOTHOLIEHHE
OMOJIOrMYECKUX U COLMAIBbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMM aHTPOIIOTeHe3a. ABCTPAIIONUTEKN — JIBYHOTHE MpPEIKH Jitofei. HYenoBek yMelnsli,
HEPBbIE H3TOTOBIICHUS OPYAUN TpyAa. UenoBek NpAMOXOIAIINMN U NEPBBIA BBIXOM TIOAEH 3a MPEIEIb
Ao¢pukn. YenoBek reinensoeprckuii — oOmMH NpenoK HEaHISPTaTbCKOTO YEIOBEKa M YeJIOBEKa
pasyMmHoOro. YenoBek HEaHAEPTAIbCKUI KaK BHI JIIOJEH XOJIOJHOTrO KiaMMaTa. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, ICHUCOBCKHUII YETOBEK, OCBOCHIE KOHTHHEHTOB 3a npeaenamMnu A(QpuKH.
DOBOJIIONNS COBPEMEHHOTO 4YesioBeKa. EcTecTBEHHBIH 0TOOP B MOIMYJISIIUAX YesloBeKa. MyTallMOHHBINA
npouecc W nonumopdusm. IlomynsuuoHHblE BOJNHBI, Apelid TreHoB, murpauus U «d3ddekr
OCHOBATEJISD» B MOIMYJISILIUAX COBPEMEHHOTO YENIOBEKA.

Uenoseueckue pacel. [loHsatue o pace. bombime pacel: eBpomneougHas (eBpasuiickas), aBCTpPao-
HEeTpouaHas (3KBaTOpHAIIbHAs), MOHTOJIOHHAS (a3UaTCKO-aMepuKaHCKast). BpeMs u myTu paccereHus
YeJoBeKa Mo IulaHeTe. ENWHCTBO dYenoBedeckwx pac. HaydHas HECOCTOATENBHOCTh pacu3Ma.
[Ipucnoco6aeHHOCTh YeNoBeKa K pa3HbIM YCIOBHIM OKpY Karolei cpeasl. BnusHue reorpaduyeckoit
cpenbl U apeiida reHoB Ha MOpGOIOTHIO U (PHU3MOIIOTHIO YEJIOBEKA.

DKOCHUCTEMBI U IPUCYIIIHNE UM 3aKOHOMEPHOCTH .

7.1

Paznens! n 3aauu 9xkos0oruu. CBsA3b 3KOJIOTHH C APYTHMH HAYKaMH.

Mertonsl  skosorun. [loneBble HaOmMIOAEHWS. OKCHEPUMEHTHI B OSKOJIOTHM: IIPUPOJHBIE |
nabopaTopHble. MoJeNMpoBaHHE B SKOJOTMH. MOHHTOPUHT OKPYXAIOIIEH Cpeabl: JIOKAIbHBIH,
PEeTHOHATBHBIA U TTI00aTBHBIH.

7.2

Okonornyeckue (akToppl M 3aKOHOMEPHOCTH UX JelcTBus. Kiaccudukaums 3SKOJOrHYECKUX
(akTopoB: abuoTHyeckue, OHOTHYECKHe, aHTpororeHHsle. OOIIMe 3aKOHOMEPHOCTH JEWUCTBHS
skonorndyeckux Qakropos. [Ipasuno muaumyma (K. Ilnpenrems, 0. JInbux). TonepaHTHOCTB.
OBpHUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue paxkropsl. CBeT Kak sKkosorndeckuii pakrop. JleficTBrue pa3HBIX y4aCTKOB COJTHEYHOTO
CIIEKTpPa HAa OPTraHU3Mbl. DKOJIOTUYECKUE TPYIIBl PACTEHUN M KUBOTHBIX MO OTHOIIEHHIO K CBETY.
CurzanbHas poisib cBeTa. DoTonepuoausMm.

Temmeparypa Kak okonormdeckmid  Qaxrop. [leiictBue TemmepaTypel Ha  OpPraHU3MEIL.
[No#kumoTepMHBIE ¥ TOMOMOTEpMHBIE OPTaHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
Brnaxxaocte kak skosornueckuii (akrop. IlpucrnocobneHuss pacTeHUl K MOAJIEPKAHUIO BOTHOTO
Oamanca. Kraccudukamms pacteHuid TO OTHOIICHHIO K Boje. lIpucmocoOneHusi >KUBOTHBIX K
M3MEHEHHIO BOJHOTO PEXHMA.

Cpenpl 0OUTaHUS OPTaHU3MOB: BOJIHAS, HA3eMHO-BO3AYIITHAS, TOYBEHHAS, TTTyOMHHAS [TOIIOYBEHHAS,
BHyTpHOpraHu3MeHHas. ®Du3nko-xuMu4yeckne OCOOEHHOCTH  cpeJ] OOWTAaHUs  OPraHU3MOB.
[Tpucnocobnenust OpraHU3MOB K )KU3HU B Pa3HBIX Cpeiax.

buonoruueckue putmbl. Bremnue u BHyTpeHHHe puUTMBL. CyTOUHBIE U TOJUYHBIE PUTMBL
[Ipucnoco6eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HU.

Kusnennsie ¢opmbl opranusmoB. [loHsTre 0 >xu3HeHHOU (opme. JKu3HeHHBIE (OPMBI pacTeHUIl:
JIepeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJICTHHE TpaBhl. JKU3HEHHBIE (POPMBI
JKUBOTHBIX: THAPOOHOHTHI, TeOOHOHTHI, a3p0OHOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HH.
brotndeckne ¢aktopbl. Bumasl OHOTHYECKHX B3aUMOJEHCTBUH: KOHKYPEHIMSI, XHITHHUYECTBO,




cuMOK03 u ero ¢opmbl. [lapa3zutusm, Koomepauus, MyTyann3M, KOMMEHCaIn3M (KBapTHPAHTCTBO,
HaxJieOHm4IecTBO). HeTpodudeckue B3auMoneHCTBUS (Tommueckue, Qopudeckue, (adpuueckue).
3HaueHHe OWMOTHYECKHUX B3aUMOJCHCTBHI JJIsi CYIISCTBOBAHMS OPraHM3MOB B Cpele OOWTaHUSL.
[TpyUHIMO KOHKYPEHTHOT'O HCKJIFOYCHHUSL.

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU TMONyJssinud. I[lomynsnus Kak OwosiorHueckas cuctema. Poib
HEOJHOPOJHOCTHU Cpesl, ((U3MIECKUX 0aphepoB U OCOOCHHOCTEH OMOJIOTHH BUAOB B (DOPMHPOBAHUHI
MIPOCTPAHCTBEHHON CTPYKTYpHl momyJsinuil. OCHOBHBIC ITOKA3aTelH IOMYJANNAN: YHCICHHOCTB,
IUIOTHOCTh, BO3pAcTHasl M IOJIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLys.

Okonorndeckas CTpykTypa nomyssinud. OneHKa YUCICHHOCTH TOMyJiIud. [JIMHaMiuKa MOMyJIsIIud 1
eé perymsauus. buoTuueckuil moTeHUMAn NOMYyJAUMH. MoAenupoBaHWE AMHAMUKH MOMYJISIHH.
Kpussle pocTa uncieHHoCcTH nonysiunu. KpuBble BEDKUBaHUs. Perynsuys YMCIeHHOCTH MOMYJISIIHiA:
poib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTUYCCKHUE CTPATECIHU BUIOB (- H
K-ctparerun).

Ilonstue 00 3KoNOTMYECKOl HuIne Buma. MecTooOuTanue. MHOrOMEpHAas MOJCIb IKOJOTHYCCKON
wumu JIx.M. XatunHcona. Pa3meps! skonornyeckoi Huu. IlotennanbHas u peaqn3oBaHHas HALIY.
Bun kxak cuctema momysanuii. Apeansl BUIoB. BUO U MX KW3HEHHBIE CTPAaTETHH. 3aKOHOMEPHOCTH
MOBEJICHUS U MUTPAIluil )KUBOTHBIX. broJIornyeckre MHBa3UK YyKEPOJHBIX BUJIOB.

7.4

Coo0biecTBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MEXIy OpraHU3MamMu B OHOIICHO3E.
Okocucrema kak OTkpbiTas cucrema (A./x. Tencnu). PyHKIMOHANBHBIE OJOKH OpPraHU3MOB B
9KOCUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHH. Tpoduueckue uenu u
ceTu. Abruotndeckue 610ku skocucteM. [TouBsl 1 MBI B 9KocucTeMax. KpyroBopoT BemecTs U MOTOK
SHEPTUH B SKOCHCTEME.

OCHOBHBIE TIOKa3aTENH KOCHCTEMBI. brHomacca M NPOAYKIHA. DKOJOTMYECKHE MHPAMHUJIBI YHCE,
OGroMacchl M SHEPTUH.

HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccHd. IlepBriHble M BTOPHIHBIE CYKIIECCHT
M WX TpPUYUHBL. AHTPONOTEHHBIE BO3ACHCTBHA Ha CyKmeccu. KimiMakcHoe —cooOImecTso.
BropaszHooOpasne 1 MoMHOTa KPYyroBOpOTa BELIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

IIpupoanbie 3KOCHUCTEMBI. AHTPOMNOI€HHBIE 3KOCHCTEMBI. Arpo3kocucrema. ArporeHo3. Pazmmuus
MEXK/1y aHTPOIIOT€HHBIMU U TIPUPOHBIMU 9KOCUCTEMaMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreMm. [opoackas ¢uopa u  dayHa.
CuHaHTpoOnM3anus TopoJcKoil GayHsl. buonorndyeckoe u X03sgHCTBEHHOE 3HAYEHHE arpPOAKOCHCTEM M
ypboakocucTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aHMOJCHCTBHH OpPraHM3MOB B
HKOCHCTEMAX.

[lepeHoc sHepruu M BEUIECTB MEXIYy CMEXKHBIMH 3KOCHCTEMaMHu. Y CTOWYHMBOCTH OPraHW3MOB,
MOMYJISIUHA U 9KOCHCTEM B YCIIOBHSAX €CTECTBEHHBIX M aHTPOIIOTCHHBIX BO3/ICHCTBHH.

7.5

buocepa — obOmeruanerapuas 000j04Yka 3eMild, € CYHMIECTBYET WM CYIIECTBOBajla JKU3Hb.
VYuenne B.M. Bepuaackoro o Ouocgepe. Ob6mactu Oumochepbr u eé cocrta. JKuBoe BemecTBo
6uocteps! U ero QyHKIUH.

3aKOHOMEPHOCTH  CcyliecTBOoBaHus Ouocdepbl. OcobenHoctn Ouocepbl Kak — II00aabHOM
sKocucTeMbl. JluHamuueckoe paBHoBecue B 6rocdepe. KpyroBopoTsl BelIeCTB 1 OHOr€OXUMUIECKUE
UKIEI (YTIIepoaa, a30Ta). PUTMHYIHOCTE siBICHUH B OHOChepe.

3onanpHOCTh Ouocdepsbl. [lonstre o Ouome. OCHOBHbIE OMOMBI CYIIH: TYHZIpA, XBOIHBIE Jeca,
CMEIIaHHbIE W IIUPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHbI, MYCTHIHH, TPOIHUYECKHE Jieca,
BBICOKOTOPbsI. KIIMMAT, pacTUTENbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U QyHKIIHS )KUBBIX CHCTEM, OIICHKA X PECYPCHOTO MOTEHIHAIA U OUOChEPHBIX (YHKIUH.

7.6

DKOJIOTHYEeCKNEe KPH3MChl M HMX TNpHYMHBL. BoszzgelicTBue uenmoBeka Ha Ouocdepy. 3arpssHeHHE
BO3AyIIHOW cpeabl. OxpaHa Bo3qyxa. 3arps3HeHHe BoJHOU cpenbl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. M3meHenune knmumara.

AHTpONOTeHHOE BO3/AEHCTBHE HA PACTUTENbHBIM M KHUBOTHBIM MHp. OXxpaHa pacTUTENBHOTO U
JKMBOTHOTO MHpa. OCHOBHBIE NPHHIMIIBI OXpaHbl Npuposl. KpacHele kHuru. Ocobo oxpaHsemble
npupousie Teppuropun (OOIIT). boranndeckue caasl 1 300JI0THYECKUE MTAPKH.

OCHOBHBIE TPHUHIMMIBI YCTOWYMBOTO pAa3BUTHS YeJOBEYECTBA W MPHUPOABI. PammonampHOE
IPHUPOAONOIH30BAHNE U COXpAaHEHHE OMOJIOTHUECKOTO Pa3sHOOOpa3ys 3eMIIH.




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
l. buonorus.11 xnacc: yueb. mius obmieoOpa3oBar. opraHuzanuii : yriyon. yposerb / B.B.
[Taceunuk, A.A. Kamenckuii, A.M. Pyomos, I'.I'. [lIBenios, JI.A. AGossH, 3.I'. ['anoHOK; 101 pe.
B.B.Ilaceunuxa. - M.: IIpocsemenue, 2019. (JIunus xusum))

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
1. buonorus B cxemax u tabaunax / FO.A.Camosuuuenko, A.}O. HMonnesa. — M.: Dxcmo, 2019.
2. buonoruss B 3K3aMEHAIMOHHBIX BOMPOCAX M OTBETax JUisi aOMTYPHACHTOB, PETIETUT OpPOB,
yuntenen. M3a. 4-e/ H.A.Jlemesa, JI.B.kammox, H.JI.JIucoB. — CII6.: Bukrtopus mmoc, 2016.
3. buonorus. buonornueckue cucremsl u mnpoueccel. 10 kiacc: mocodue Juisi caMOCTOATENbHON
paboThl oOyuaromuxcsi (yriyOJIeHHBIH YpOBEHB) / AB Tepemos, P.A.IlerpoBocoBa. — 2-¢ u3m.,
crep. - M. : Muemo3uHa, 2020.
4. bwuonorusa. buomormyeckue cucremMbl W mpomecchl. 10 kimacc:  yuyeOHUK  JIA
o0mieo0pa3oBaTenbHBIX Opranu3anuii (yriryosieHHslid ypoBeHs) / A.B.Tepemos, P.A.IlerpoBocoBa.
- 10-e H31., cTep. - M. : Muemo3uHa, 2020.
5. buonorus. EI'D. Paznen «MonekynsipHas Ouosnorus». Teopus, TpeHUPOBOUYHBIE 3aJlaHUS:
yueOHO-MeToindyeckoe mocodue /A.A.Kupunenko. — 7-e uszz.,pom. - Poctos H//l: Jleruon, 2018.
6. buonorusa. EI'D u OI'D. Pa3nen «MonekynapHas 6uonorus». 10-11 kiaccel. TpenupoBouHas

terpaab. /A.A.Kupuneako. — 2-¢ m3g.jgon. - PocroB  w/l:  Jlermon, 2018.
7. buonorus. EI'D: monekynspHast 6uonorust B HoBoM ¢opmare. 10-11-e kinaccsl. TpenupoBouHas
TETpa/ib. / AM. bemnas, T.M.Ilonosa. - PocrtoB u//1: Jleruon, 2020.
8. buonorus. EI'D. Paznen «['enetrnka». Teopus, TpeHUPOBOYHBIE 3aJaHUS: YI€OHO-METOINIECKOE
nocoobue /A.A.Kupuneaxko. — 10-e wm3a.,qon. - PocroB  w/Il: Jlermon, 2018.
9. buonorus. EI'D. Paznen «['eneruka». Bee tunsl 3agau. 10-11 kiaccel. TpeHupoBoyHasi TETpajb.
/A.A.Kupunenko. —PocroB H//1: Jleruos, 2016.
10. buosnorus. 9-11-e knaccbl. COOpHUK OJUMIHNAJHBIX 3a/laHUN: yqe6Ho MeTOou4ecKoe rocodue /
A.C.Canamartos. - PocTos H/]] : Jlernom, 2019.

11. buonorus. CoopHuk 3aaa4 u ynpaxaeHuid. 10-11 kmaccsl: yue6. mocobue /i 061eoOpa3oBar.
opranuzaiuii : yray6n. yposensb / E.H.J/lembsakoB, A.H. CoboneB. — M.: Ilpocsemenue, 2019.
12. Penerurop no G6uosnoruu : roroBuMcsa B EI'D u OI'D : ang moctynarommx B MEIULUHCKHE

yueOnble 3aBeaeHuss / T.A.lllycranoBa. — MW3n. 4-e. — PocroB H/ : ®enuxc, 2019.
13. IlpakTtuueckas Owuosorus s onumnuanHukoB /Ilog pen. J.A.PemeroBa. M3a. 3-e,
HCIIPABJIEHHOE. - M.: MIIHMO, 2019.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru/- ennnas komtekuus HUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB
www.bio.lseptember. ru — I'azera «buonorus» «IlepBoe ceHTAOPs»;

WwWwWw.nature.ru - Hay4Hble HOBOCTH OMOJIOTHH;

http://college.ru/biologiya/ - oTkpsITHIN KosIek: buonorus; http://www.darwin.museum.ru —
rOCyJapCTBEHHBIN J[apBUHOBCKUI My3€H;

http://fcior.edu.ru - henepanbhblii eHTp HHOPMAILIMOHHO-00pazoBaTenbHbIX pecypcoB (DPILIUOP);
WWW.mnNr.gov.ru - CaT ¢ TocyJ1apcTBEHHON HHpopManeit MuHucTepcTBa MPUPOIHBIX PECYPCOB

PO;

www.nrc.edu.ru/est/r4/ - bBuonorndeckas KapTuHa MUpa.
https://urok.apkpro.ru - bubanoreka nundppoBoro o6pa3oBaTeIbLHOr0 KOHTEHTA



