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PA3JIEJI 1. HOACHUTEJBHAS 3AITUCKA

[TporpamMma no yueOHOMY nipeamMety "buonorus" (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero o6pa3oBanus paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpazoBanun B Poccuiickoit ®enepamun», ®I'OC COO, Kouuenmuu mnpenoiaBaHus
yueOHoro npenMeTa «BbHOJOTHS» W OCHOBHBIX IMOJIOKEHHH (epepanbHON pabodeld mporpaMMEl
BOCIIUTAHHUSL.

VYuebubiit mpeamer «buomorus» (10-11 kiaccel) SBISETCS OJHUM M3 KOMIIOHCHTOB
npeameTHoi obnactu «EctecTBeHHO-Hay4Hble npeaMeTs». CornacHo nonoxenusm OI'OC COO
npoduIbHBIC Y4eOHBIE MMPEAMETHI, SIBISIOTCS criocoOoM nuddepeHimanum 00y4eHus Ha YpOBHE
cpeaHero oOmiero o0pa3oBaHUS W MPH3BaHBI OOECIIEYHTH MPEEMCTBEHHOCTh MEXIy OCHOBHBIM
o0ImuM, cpeaHUM OOIIMM, CPEIHMM TPO(ECCHOHATBHBIM M BHICIIMM oOpa3zoBaHueM. B To ke
BpeMsl KKl U3 ITHX Yy4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHPOBAH HA MPUOPUTETHOE
pemieHre 00pa30BaTENBHBIX, BOCHHTATEIBHBIX ¥  PAa3BUBAIONIMX 33/a4, CBA3aHHBIX C
npodoprueHTaue OOyJaroNMXcsi W CTUMYJHPOBAaHUEM WHTEpeca K KOHKPETHOH o0yiactu
HAY4YHOTO 3HAHMs, CBSI3aHHOTO C OMOJIOTMEH, METUIIMHOM, SKOJIOTHEH, MCUXOJIOTHEH, CIIOpTOM
WJIM BOGHHBIM JIEJIOM.

N3zyuenne yue6HOrO npeamera «bronorus» opueHTHPOBAHO Ha MOATOTOBKY OOYYaOLIIXCS
K TIOCJICYIONIEMY MOJTyYSHHIO OMOJIOTHIECKOTO 00pa30BaHuUs B By3aX W OPTaHH3ANHUAX CPEIHETO
npodeccuoHansHOro  oOpa3oBaHus. OCHOBY €ro  COJIEp)KaHUS  COCTaBIs€T  CHCTEMa
OMOJIOTUYECKUX 3HAHWM, TONYYEHHBIX TPH H3YyYEeHHH OOYYaIOMIMMHUCS COOTBETCTBYIOLIMX
CHCTEMAaTHYECKUX pa3ZesloB OMOJIOTMU Ha YPOBHE OCHOBHOrO o0miero obpasoBanus, B 10-11
KJIaccax 3TH 3HAHU TOIYyYaloT pa3BUTHE. Tak, paciIupeHsl U yriayOeHbl OMOJIOTHYSCKIE 3HAHUS
O pacTeHMsIX, KUBOTHBIX, Tpubax, OakTepusx, OpraHU3Me ueJoBeKa, OOIIUX 3aKOHOMEPHOCTSX
KHU3HH, JIOTIOJIHUTENIFHO BKJIIOUEHBl OHOJOrMYECKHE CBEIEHHUs NPUKIAJHOTO ¥ MOUCKOBOTO
XapakTepa, KOTOpblE MOXKHO HCIOJb30BaTh KaK OPHEHTHUPBI MJIs IOCJIEIYIOUIEro BbIOOpa
npodeccun. Bo3MokHa Tak)ke HHTErpanusi OWOJIOTMYECKHWX 3HAaHUH C COOTBETCTBYIOIIMMU
3HAHUSAMH, [IOJIYYCHHBIMH OOYyYaIOUUMHUCS TpU H3yYeHUH GU3MKH, XUMUHU, Teorpaduu u
MaTEeMaTHKH.

Crpykrypa mnporpamMMbl 1o ydeOHOMy mnpeamery "buomorus" oTpaxaer CcHCTEMHO-
YPOBHEBBIH W SBOJIIONMOHHBIA TOAXOAbI K H3y4deHHto Owonorumu. CorimacHoO UM, H3y4aroTcs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allvy,
HBOJIIOIIUH OPTaHUYECKOr0 MHUpa Ha 3eMile, COXpaHEeHUs1 OMOJIOTHYECKOT0 pa3HO00pa3us MIaHETHI.
Tak, B 10 xiacce u3ydaroTcss OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOrHH, SMOPHOJIOTHH U
OMOJIOTHM DPa3BUTHUS, TEHETHMKU U CEJIEKIMHU, OUOTEXHOJIIOTMH M CHUHTETHYECKOH OHooruwu,
AKTYaJIM3UPYIOTCS 3HAaHMUS OOYYalomUXCsi MO OOTaHWKE, 300JI0THH, AaHATOMUH, (U3HOJIOTUH
yenoBeka. B 11 kmacce M3yyaroTcst 3BOJNIONMOHHOE y4YEHHME, OCHOBBI HKOJIOTMM M YYEHHUE O
ouocdepe.

VYueOupiii mnpeamer «buonorus» mnpu3BaH 00ecneYUTh OCBOCHHE OO0YYarOIIMMHCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, WAEH, NPUHIMIIOB M MpPaBWJ, JIEKAIIMX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAyUYHOW KapTUHBI MHpa, 3HAHUH O CTPOEHWH, MHOT0oOOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHM3Ma, NOMYJSIUH, OMOIEHO03a, JKOCHUCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTH)KCHUSAX, COBPEMEHHBIX MCCIEIOBAaHUSAX B OWOJIOrMH, TPUKIATHBIX AacleKTax
Ouosiornueckux 3HaHu#. /i pa3BuTUs U



NOJICp)KaHUsT MHTepeca OOydaromMXcsi K OHOJOrMM Hapsily CO 3HAYUTENbHBIM 00BEMOM
TEOPETUYECKOTO MaTepualia B COAEpPKaHMU NPOTpaMMbl 1O OHOJOTHH TPETYCMOTPEHO
3HAKOMCTBO C MCTOpHMEW CTAaHOBJICHMS U PA3BUTHS TOW WJIU MHOM 00jIacTu OMONOTHH, BKIAJAOM
OTEYECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHE BAXKHEHIIMX OHOJNIOTMYECKUX U
HKOJIOTUUECKUX MPOOIIEM.

Henp uzydyenus: yue6Horo npeamera «buosnorusy opiajeHue 00y4arOIMIMMUCS 3HAHUSIMU O
CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHu3alii >KUBBIX CHUCTEM pa3HOr0 paHra U NpuoOpeTeHue
YMEHUH UCIIOIb30BaTh

9TH 3HaHUS B (OPMUPOBAHMM WHTEpeca K ompelneiaéHHOM obnactu mnpodeccruoHalIbHON
JEeSITeTbHOCTH, CBSI3aHHOW C OMOJIOTHEN, WK K BbIOOpY y4eOHOTO 3aBEACHUS ISl POIOJIKCHUS
OHMOJI0rMYecKOro o0pa3oBaHHUsL.

JlocTikeHue 1eiau u3ydeHus yueOHoro npenmera «buonorus» obecrieunBaeTcst pelieHueM
CIEIYIOIINX 3a/1a4:

OCBOEHHUE 00YUYAIONTUMUCS CHCTEMbI OMOJIOTUYECKUX 3HAHMIA: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOpUSAX, KOHLEMUUAX, THUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M IMpaBUJaX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-Hay4YHYI0 KapTUHY MHpa; O CTPOEGHUH, MHOroobpasuu u
0COOEHHOCTSIX OHMOJOTHYECKUX CHUCTeM (KJIETKA, OpPTraHu3M, IMOMYJISALUs, BUA, OHMOTEOIEHO3,
o6uocdepa); 0 BELIAIOLINXCS OTKPBITHIX U COBPEMEHHBIX UCCIIETOBAHHUIX B OMOJIOTHH;

O3HaKOMJICHHE  OOydJammuxcs ¢  METOAaMH  TO3HAaHWS  JKUBOH  TPUPOMIBL:
HCCIIEIOBATEIbCKUMHM METOJaMH OWOJIOTMYECKUX HAayK (MOJIEKYJISPHOM M KIETOUHOW OUONIOTrHH,
SMOPHOIOTUN U OMOJIOTHH PA3BUTHUS, TEHETHKH U CEJIEKLIUH, OMOTEXHOJIOIMA U CHUHTETHYECKOU
OMOJIOTMM,  TaJEOHTOJOTHMH,  JKOJIOTHH);  METOJAAMH  CaMOCTOSITEIbHOTO  IMPOBEJIEHUS
OMOJIOrMYECKUX HCCIIeZIoOBaHUN B Jaboparopun U B Tpupoje (HaOnoleHue, H3MEpEeHHUe,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHUE OO0YYAIOIUMUCS YMEHHSAMHU: CAMOCTOATENBHO HAaXOAUTh, aHAIM3UPOBATh M
MCTIOJIB30BaTh OMOJIOTHYECKYIO0 MH(OPMAIHMIO; TI0JIH30BATHCS OMOJIOTMYECKONH TEPMUHOJIOTHEH U
CHMBOJIMKOH; YCTAHABJIMBAThH CBS3b MEXIY PA3BUTHEM OHOJIOTHU U COLMATBHO-3KOHOMUYECKHUMU
Y KOJIOTMYECKUMU MPOOJIeMaMU YeJI0BEYECTBA; OLIEHUBATH MOCIEACTBHS CBOCH JIEATEIBHOCTH 11O
OTHOILICHHUIO K OKpYXarolllel NPUPOAHON cpelne, COOCTBEHHOMY 3/I0POBBIO M 3/10pPOBBIO
OKpPY)KAIOIIMUX JIIO/IeH; OOOCHOBBIBaTh W COOMIOAATh MEphl MPO(PUIAKTUKH HH(EKIIMOHHBIX
3a0oNeBaHni, TMpaBUJIa TMOBEACHHUS B MpHpPOAEe U obecreueHus Oe30MacHOCTH COOCTBEHHOU
KU3HEACSITETFHOCTH B YPE3BbIYAMHBIX CUTYyallMAX HPUPOTHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbBIE OTKPBITHA B 00J1aCTH OHMOJIOTHH;

pa3BUTHE y OOYYAIOIIUXCS WHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B MpOIecCce
3HAKOMCTBA C BBIJIAIOIIMMUCSA OTKPBITUSIMU M COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbpIMH €10 Mpo0JieMaMH, METOJOJIOTHEH OHMOJIOTMYECKOT0 HCCIIEA0BaHUs, MPOBEICHHS
HKCHEPUMEHTAIbHBIX WCCIEOBAaHUM, pelleHuss OHOJOrMYECKUX 3a/ady, MOJCITUPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB; BOCIIUTAHHE y OOYUAIOMIMXCS IEHHOCTHOTO OTHOIICHHUS
K KMBOW HpUpOJE B LEJIOM M K OTICIbHBIM €€ OO0beKTaM U SIBJICHUSAM; (OPMUPOBAHUE
HKOJIOTUYECKOM, TEeHETHMYECKOW TpPaMOTHOCTH, OOINEH KylbTyphl MOBEICHHS B MPUPOAE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUII;

npuoOpereHre 00yJarOMUMHUCT KOMIETEHTHOCTH B PAIlMOHAIIEHOM HPUPOAONOIH30BAHUU
(coburoienne mpaBuil OBEJICHUS B IPUPO/IE, OXPaHBI BUJIOB,

9KOCUCTEM, OHOChEphl), COXPAaHEHUU COOCTBEHHOI'O 37I0POBbS U 370POBbS OKPYKAOIIUX
moneit  (cobmomeHuss Mep mnpodunmaktuku - 3aboneBaHmid, oOecriedeHHe OE30MACHOCTH



KU3HENIEATEIbHOCTU B YPE3BBIYAMHBIX CUTYaLUSIX MPUPOJHOTO M TEXHOTCHHOrO XapakTepa) Ha
OCHOBE UCNOJIb30BaHUS OMOJIOTMYECKUX 3HAHUM U YMEHHH B TOBCEAHEBHOM KU3HMU;

CO3/laHME€ YCJIOBUM JJIi OCO3HAHHOrO BbIOOpPa OOYyYaIOIUMUCS HHIUBUIYATbHOM
0o0pa3oBaTeNbHOM  TPAaeKTOPHUM, CIOCOOCTBYIOIIEH mocieayioueMy MnpodecCHOHATbLHOMY
CaMOOMPEJIEICHUI0, B COOTBETCTBHUH C WHAMBHAYAJIbHBIMH HWHTEpECaMUd U MOTPEOHOCTIMU
peruoHa.

OO0miee 4YMCIO 4YacoB, OTBEICHHBIX HAa HM3YYCHHE OHMOJOTHHM Ha YIIIYOJICHHOM YPOBHE
cpenHero obmiero oopazoBanus B 11 kinacce — 102 gaca (3 gaca B HeZen).

OO0s13aTeNbHBIM YCIIOBUEM TMpU OOy4YEeHHH OMOJOTHUH Ha YIIIyONEHHOM YpPOBHE SBIISETCS
MPOBEJICHUE JIADOPATOPHBIX M TPaKTHUECKUX pabor. Takxke ywacTre OOyYarommxcs B
BBITIOJTHEHUH TIPOSKTHBIX U YIEOHO-UCCIIEA0BATENIbCKUX padOT, TEMAaTHKA KOTOPBIX OMPEACIISIeTCS
YUUTENIEM Ha OCHOBE MMEIOLIUXCS MaTEPHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBHUH.

Komn-Bo wacoB K/p n/p wp
OBUIEE KOJIMYECTBO 34 2
10 [TPOTPAMME
PA3EJI 2

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYarOIIMMUCS
MIPOrpaMM CpeIHEro oOIIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC.

B cTpyKkType TUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTPAMMBI 1O OHOJOTHUU BbIIEIICHBI
CIENYIOIIME  COCTaBJISIIONIME:  OCO3HAHME  OOYYalOIMMHUCS  POCCHUMCKON  IpakIaHCKOM
WJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH M CaMOOIPEACIICHHUIO,
Haiuyue momugayuyu K OOyYEHUIO OHWOJIOTUH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXIeHUI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M HMCTOPUYCCKUX TPAIUIMA Pa3BUTHUS
OHMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JESATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, TMPUCYIIUMU  CHUCTEME
OHMOJIOTHYECKOro 00pa3oBaHusl, HaIudUe NPasoCco3HanUs IKOJIOTUIECKON KYIbTYpPbl, CHOCOOHOCMU
cmasums 1EJNU U CTPOUTD KU3HEHHBIE TJIAHBI.

JIMIHOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTO mpenMera «BHoNorusy JOKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEU
MTO3UIIMEH IMYHOCTH, CUCTEMOU IIECHHOCTHBIX OPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX  TPAAWIMOHHBIM  IIEHHOCTSIM  POCCHMCKOrO  OOIECTBA, pacUIMpeHue
YKU3HEHHOTO OIBITa M OMbITA JIEATEIHOCTH B MPOLIECCE peaM3alliil OCHOBHBIX HAIMPaBIICHUN
BOCIUTATEIHLHON JESTeIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIMH  OOyYaromierocss Kak AakTUBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUMCKOTO OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TPaB U
00s13aHHOCTEH, yBa)KCHHE 3aKOHA W MPaBOMOPSKA, TOTOBHOCTh K COBMECTHOM TBOPUYECKOU



JESTeNLHOCTH MPHU CO3/IaHUU y4eOHBIX MPOEKTOB, PEIICHUH YU4eOHBIX M MO3HABATENBHBIX 3a]ad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ~ OMpEAENATh COOCTBEHHYIO IMO3UIUI0 110 OTHONICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE  yYUTBIBATh B  CBOMX  JCHCTBUAX  HEOOXOAMMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOACH C pa3sHBIMH YOEXKJICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COIIMAIbHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMIPOLIECCE COBMECTHOTO BBIMIOJHEHUS Yy4EOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 33Ja4, YBAXUTEIbHOTO OTHOLIEHHWS K MHEHHUIO
OIITOHEHTOB TP 00CYKICHUU CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTApPHOU 1 BOJOHTEPCKON JEATETHHOCTH,

2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh POCCHMCKON IpaKAAHCKOW MIECHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHONM, ropioctu 3a CBOHM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILJIOE M HACTOSAIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACJIEINUI0 U TaMATHUKAM MPUPOJbI, TOCTHKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HaHME TYXOBHBIX IIEHHOCTEW pOCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHHUS;

4) 3cTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIIOUas ICTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHUI;

IMOHUMaHNE SMOIMOHAIBHOTO BO3/IEMCTBUS KUBOM NPHUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXKEHHUIO B pPa3HbIX BUJAX HUCKYCCTBA, CTPEMJICHUE TMPOSBIATH
KadecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHHWS, (OPMHUPOBAHMSA  KYJbTYPbl  310POBbS W
3MOIMOHAIBLHOIO 0JIATONOJIYYHS:

MOHMMAaHHUE W pealu3alus 30pOBOro U 0e30macHoro odpasza KU3HU (30pOBOE MUTAHUE,
cOOJTI0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COAaHCHPOBAHHBIM PEKUM 3aHATHM M OTIbIXA,
perynsipHasi  ¢u3MYecKas AaKTUBHOCTb), OEpEeKHOTO, OTBETCTBEHHOIO U  KOMIIETEHTHOTO
OTHOIIIEHHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[[EHHOCTH TPAaBWJI WHAMBUAYAIHHOTO U KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HaHUE TIOCJIEACTBUA W HENPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aTKOTOoJs,
HapKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYIOIIO0HE;

TOTOBHOCTh K aKTUBHOH JI€SATEIBHOCTH TEXHOJOTMYECKON U COLMAIIBHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHSITH TAKYIO JAESTENFHOCTD;

UHTEpeC K pa3nuyHbIM chepam mpodecCHOHATBHOU NEeATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP OymyIiel mpodeccru U pean30BhIBaTE COOCTBEHHBIC KIU3HESHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpPa30BaHHIO Ha MPOTSHKEHUU BCel
KU3HU;

7) IKOJI0OrM4eCKOro BOCIIMTAHMS:



HKOJIOTHUECKHU LeIecO00pa3HOe OTHOIICHUE K NMPHUPOJE KaK UCTOUYHUKY KM3HM Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJIOTMYECKOW KyJBTYPBHI: TPHOOpPETEHHE OIbITAa IUIAHUPOBAHUS
MOCTYIKOB ¥ OIIEHKH MX BO3MOXHBIX ITOCIIEICTBUH [Tl OKPYXKAIOLIEH CPEJIbI;

OCO3HAHME TI00ATFHOIO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U MyTel UX pelIeHus;

CTIOCOOHOCTh MCHOJIB30BATh MPUOOpETaeMble MPHU M3yYSCHUH OMOJIOTUU 3HAHUS M yMEHUS
IPY PEIICHUH MPOOIIeM, CBSI3aHHBIX C PallMOHAIBHBIM PUPOIONOIb30BaHNE

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HayKd M OOIIECTBEHHOW TNPAKTUKH, OCHOBAaHHOTO Ha JHAJOre KYJIBTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpPILEHCTBOBAHHE S3bIKOBOM M YMTATENIbCKOM KYJIbTYphl KaK CPEICTBa B3aMMOACHCTBHS
MEXIY JIFOBMU U TIO3HAHUS MHPA;

NOHMMaHue creuupuKkd OUOJOTMM KaK HayKd, OCO3HaHHS €€ poiau B (OPMHPOBAHUHU
pPanMOHAIFHOTO HAYYHOTO MBINIICHUS, CO3MaHUH IEIOCTHOTO IMPEICTaBICHUS 00 OKPY)KaIoIIeM
MHUpE Kak O €AMHCTBE TMPHPOJbI, YeJIOBEKa M O0OLIecTBa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH ¥ pelIeHHH MPoOIeM COXpaHEHHsI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJISi COBPEMEHHOM IMBHIM3AIMH: OOECIICYECHUs
HOBOTO YpPOBHS Pa3BUTHs MEIWIMHBI, CO3TaHUE IEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
penaTte pecypcHble MpOOJIeMbl Pa3BUTHS UYEIIOBEYECTBA, ITOMCKA IyTEH BBIXOAA M3 TI00aTbHBIX
HKOJIOTHYECKUX MPOOJIeM M 00ecreyeHus: mepexoia K YCTOHYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCTIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (HOPMHUPOBAHHIO HOBBIX CTAaHJAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B TOJIYYECHHH OMOJOTMYECKHX 3HAHWW B IENSAX IMOBBIIICHUS OOIIEH
KyJbTYpPBl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOH 4YacTH (YHKIMOHAIBHOM
IpPaMOTHOCTH 00ydaronuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenmMeTHbie pe3yibTaThl OCBOCHHS Y4eOHOro TmpenmMeTra «BHONOTHS» BKIIIOYAIOT:
3HAUYUMbIC 11 (DOPMHPOBAHHSI ~ MHPOBO33PEHHS]  OOYYAIOMIMXCS — MEXIUCIUIUTHHAPHBIC
(MexnpeaMeTHbIE) OOILIeHayUHbIe TIOHATHS, OTPAXKAIOIIKE IIETOCTHOCTh HAyYHOU KapTUHBI MHpa
u CHeHI/I(l)I/IKy MCTOJOB IMO3HAHUSA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKax (BeHleCTBO, SHEpru:,
SIBJICHHE, TPOIECC, CHCTEMa, Hay4YHbIH (DAKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, MCCICIOBaHUE, HAOIIOJCHHE, M3MEPEHHE, SKCIEPHUMEHT U JPYrHe); YHHUBEpCabHbBIC
yueOHbIe NIeiicTBHs (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHBIC), 00CCICUNBAIOIINE
(dbopmupoBanre (GYHKIIMOHATBHOH TPAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUU OOYJarOIIHXCS;
CIIOCOOHOCTh 00y4aroIMXxCs UCII0JIb30BATh OCBOCHHBIC MEKIUCIUIUTHHAPHBIC,
MHUpPOBO33PCHYCCKHE 3HAHHWS M YHUBEPCAJbHBIC YydYeOHbIC JCHCTBUS B TI03HABATCIILHOW W
COIIMAIIbHOW MIPAKTHKE.

B pesynbrare u3ydeHus OHOJIOTMM HA YPOBHE CPEAHETO OO0IIero oOpa3oBaHUs Y
oOydarorerocst OyaytT chOpMHUPOBAHBI TO3HABATEIbHBIC YHUBEPCAIbHBIC Y4EOHbIC ICHCTBUS,
KOMMYHHUKaTHBHbIE YHHBEpCAIbHbIC ydeOHbIE AEUCTBUS, PETYIATUBHBIC YHUBEPCAIbHbIEC yueOHbIE
I[eﬁCTBPIfI, COBMCCTHAA ACATCIBHOCTD.

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHS IMPOrPAaMMbl CPEIHEro 00IIero o0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OgJiajieHNe YHUBEPCAJIBLHBIMH YUYeOHBIMH NMO3HABATEIbHBIMH JAeiiCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE IeCTBHUS:



CaMOCTOSITENIbHO (DOPMYIHpPOBaTh U AaKTyalU3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €
BCECTOPOHHE;

WCIIOJIB30BaTh MIPH OCBOCHUH 3HAHUI MPUEMBI JJOTHUECKOTO MBIILICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHs, KiacCU(UKAIMKU, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTMYECKUX TOHITHA
(BBIOEISTH UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMU MOHSATUSIMU);

OTIPENENATh IIeNIM JEeATeILHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU WX JOCTHIKCHHS,
COOTHOCHTH PE3YJIbTATHI IEATEILHOCTH C MOCTABICHHBIMU IIEIISIMH,

WCIIONIb30BaTh OWOJIOTMYECKUE TOHATUS s OObsSCHeHUs (AKTOB W SIBICHUN >KUBOMN
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHEIC, IeTyKTHBHBIC, TI0 AHAJIOTUH), BBISBIISATH
3aKOHOMEPHOCTH W MPOTHBOPEUHsS B pacCMaTPUBAEMBIX SBICHUSX, (OPMYIHPOBATH BHIBOJBI H
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIIEHBIC CPEJICTBA JUIS TPEACTABICHUS CYIIECTBCHHBIX CBS3eH U
OTHOIICHUH B U3Yy4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKXKe MPOTHBOPEYHUU PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh MJIaH PEIICHUsS TPOOJIEMBI C YYETOM aHAIHM3a UMEIOIINXCS MaTepPUATbHBIX U
HEMaTepUaIHHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JCSITEIHLHOCTH, OIICHHBATh COOTBETCTBHE pPE3YJIbTATOB LEISIM,
OIICHWBATh PUCKH TOCJICICTBUN ACSITEITLHOCTH;

KOOPJIMHUPOBATh ¥ BBIMOJHATH pPabOTy B YCIOBUSX PEAIBHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE NP PEIICHUH KHU3HECHHBIX POOIIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE TeHCTBHUS:

BJIQJICTh HABBIKAMU YUEOHO-HCCIICIOBATEIIBCKON W MPOEKTHOW JIEATEILHOCTH, HaBBIKAMHU
pasperieHust mpooiIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY TOHMCKY METO/OB
pEIICHUS TPAKTHYECKHUX 337124, IPUMEHEHHUIO PA3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOJIb30BATh PA3JIMYHBIC BHIBI JIEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETAINY, MPEOOPa30BAHUI0 M NPUMEHCHHUIO B YYEOHBIX CHTYalMsSX, B TOM 4YHCIE NpPH
CO3/IaHUU yYEOHBIX U COIMATBHBIX MPOCKTOB;

($hopMHPOBaTh HAYYHBIA THIT MBINUICHUS, BJIAJICTh HAYIHOH TEPMHUHOJIOTHCH, KIIOYCBBIMH
MOHATUSIMHU U METOJAMU;

CTaBUTh W (HOPMYITUPOBATh COOCTBEHHBIE 3a7adyd B 00pa30BATENBHOW NEATEIHHOCTH W
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  TIPUIMHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3UPOBATH 3a1ady, BBIIBUTATH
THIIOTE3Y €€ PelICHHs, HaXOAUTh apryMEHTHI JUTS JIOKa3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH MOJNYUYCHHBIC B XOJI€ PEUICHUS 33aa4i Pe3yIbTaThl, KPUTHYECKH OIICHUBAThH
WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBATHCS B PA3TMUYHBIX MCTOYHUKAX HHPOpMAIUHM (TeKCTe Y4eOHOro mocoOus,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMOIIOTHYECKUX CIIOBApSIX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VIHTEepHETE), aHAIM3UPOBaTh HH(GOPMAIMIO PA3IHYHBIX BHIOB H (opm
MIPE/ICTaBICHHSI, KPUTUYECKH OI[EHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUHBOCTD;

(bopMyIIMpOBaTh 3aMpoChl W TPHUMEHATH PAa3JIMYHBIC METOJBI MPH IOUCKE W OTOOpe
OHMOIOrMYecKoi HHPOpPMAIUH, HEOOXOIMMOH JIJISl BBITIOJIHEHUS yUSeOHBIX 3a/1a4;



MpHOOpeTaTh OMBIT HKCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIH30BAHHMSI PA3TUIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIbHYIO (QOpMy MpeAcTaBieHUS OHOJIOTHYECKON
nHpopmanuu (cxemsl, TpaduKky, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIIONIb30BAaTh HAYUYHBIM SI3bIK B KAaueCTBE CpelICTBAa MpH paboTe ¢ OHOIOTHYECKOM
nH(poOpMaINMel: MPUMEHATh XUMHUYECKHe, (pU3nMdeckne W MaTeMaTHYeCKHe 3HAKU M CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIIOJB30BaTh M TMPEeOOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BIIAJICTh HABBIKAMU pACIO3HABAHUS W 3alUThl WHPOpMaluu, HHYOPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBiajeHHne YHMBEPCAJIbHBIMH KOMMYHMKATUBHBIMHY € CTBUSIMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHUKAILIMKA BO BceX cepax KU3HU, aKTUBHO y4acTBOBATh B JIMAJIOTe
WIN JUCKYCCHUU IO CYIIECTBY OOCykIaeMoil Tembl (yMEHHE 3aJaBaTh BOMPOCHI, BBHICKA3bIBATH
CYXKJCHHMSI OTHOCHUTEIBHO BBIOJIHEHUS MpeAsiaraeMod 3a/ladyd, Y4YUTbIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI IPYTUX YUaCTHUKOB JAMATIOTA WA JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIC CpEACTBA OOIMIEHUS, MMOHUMATh 3HAYCHHE COIHMATBHBIX
3HAKOB, MPEINOCHIIOK BOSHUKHOBCHHSI KOH(PIUKTHBIX CUTYallUl, yMETh CMSATYaTh KOH(MIUKTHI U
BECTH TIEPETOBOPHI;

BIQJIETh PA3IUYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJCWUCTBHUSA, MOHUMAThb HAMEPEHUS
JOPYTUX JIOJEH, MPOSBIATH YBAKUTEIHHOE OTHOIIEHUE K COOCCETHUKY U B KOPPEKTHOU (opme
(bopMyJIHpPOBATh CBOU BO3PAKEHHUS;

pa3BEéPHYTO M JIOTHYHO H3JIaraTh CBOKO TOYKY 3PCHHS C HWCIIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl eI TeJbHOCTh:

MMOHMMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIUBUAYATbHON

paboOTBl TIPH pPEIICHUH OWOJIOTHYECKOH TMpPOOIeMbl, OOOCHOBBIBATH HEOOXOIMMOCTH
MIPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIICHUU YU4eOHOH 3a1auu;

BBIOMpATh TEMAaTUKY U METOAbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJIOTO WieHA KOJUICKTHBA;

MPUHUMATh [EIH COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBATH U KOOPAMHHUPOBATH
JEUCTBUSA MO €€ JOCTHKEHHUIO: COCTABJIATH IUIaH ICMCTBUM, pacIpeAeIsITh POJIM C Y4ETOM MHEHUH
YYaCTHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHON paboThI;

OIICHMBATh Ka4eCTBO CBOCTO BKJAJa M Ka)JIOTO YYaCTHHKA KOMAHJbI B OOLIHI pe3ysbTar
o pa3paboTaHHBIM KPUTEPUSIM;

mpeaiaraTh HOBBIE TPOEKTHI, OIEHUBATh HICH C TO3UIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEJIECHUE B PA3IMYHBIX CHTYaIlHsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHUBHBIM.

OBiajieHHe YHUBEPCAJIBLHBIMH PEryJasiTHBHLIMU 1€l CTBUAMM:

1) camoopraHu3anus:

WCIIONIb30BATh OWOJIOTUYECKUE 3HAHWUS IS BBIABICHUS MPOOJIEM M WX PpCEIICHHUS B
KU3HEHHBIX U YU€OHBIX CUTYaAIUsIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHUU 1IEJIeBBIE€ U CMBICIOBBIC YCTAHOBKU B CBOUX
JNCHCTBHUSIX M TOCTYIKAaX 1O OTHOIICHHIO K XUBOW MPHPOJIC, CBOEMY 3JIOPOBBIO U 3IOPOBBIO
OKPYKAOIIIHX;



CaMOCTOSITENIPHO OCYILECTBJIATh IO3HABATENIbHYIO JIESTENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh H (HOPMYIHpPOBATh COOCTBEHHBIE 3a/Jaud B 0O0pa30BATEIbHOW JEATCILHOCTH U
AKU3HEHHBIX CUTYyalLlUsX;

CaMOCTOSITEJIPHO COCTaBIIATh IUIAH PELICHUs MPOOJIEMBl C YUETOM UMEIOIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclMpATh paMKH y4eOHOTO IIpeAMETa Ha OCHOBE JIMUHBIX MTPEIOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO H MPOSBICHUIO MIMPOKOH SPYAUIINU B pa3HBIX 00JaCTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIA U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTbh KOPPEKTHBBI B 1€ATEIILHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJIeTh HaBbIKAMH IIO3HABATEJILHON pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMBbIX

JENUCTBUM U MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIIOJIB30BATH TPUEMBI
pediiekcun I OIIEHKH CUTYallMH, BBIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U ApI'YMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IIPUHUMATh ce0sl, TOHMMAsl CBOM HEIOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU IPYTOro YeloBeKa.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIC pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» B 11 Kaacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE€ U POJM OWMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAaHUM COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB
MIPUPOJBI U PEIICHUU DKOJIOTUYECKUX MPOOIEM YelOBEYEeCTBa, a TAKKe B PEUICHHH BOIPOCOB
PaIMoOHaIBLHOTO MPUPOIOTIONB30BaHMA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHPO/IE,
oOIIeCTBY, YEJIOBEKY, O BKJIaJe POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BIAJIETh CUCTEMOW OMOIIOTMYECKMX 3HAHUUM, KOTOpas BKIIIOYAET OMpEENICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJOTUYECKUX TEPMHUHOB W TOHSATHH (BUI,
sKocucTteMa, Owuocdepa), Oumomormueckue Teopuu (dBosrormoHHas teopuss Y. JlapBuHa,
CUHTeTHYeCcKass Teopus sBomormu), yuenus (A. H. CeBeproBa — 0 MyTsSX U HaMpaBICHUIX
spomonnu, B.U. Bepuaackoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTo paBHOBecus k. Xapau u
B. Baiin6epra, 3apogsimeBoro cxonctBa K. M. bspa), npaBuna (munmmyma 0. JlubGuxa,
AKOJIOTUYECKON MTUpaMUIbl YHEPTUN ), TUIoTe3bI (ThnoTte3a «mupa PHK» V. I'mnbepTa);

YMEHHE BIIaJIeTh OCHOBHBIMM METOJAMH HAy4YHOTO T[IO3HAHUS, HCIOIb3YEMbIMU B
OMOJIOTHMYECKUX HCCIIEIOBAHUSX JKHBBIX OOBEKTOB M JKOCHCTEM (OMHCAaHHE, H3MEpPEHUE,
HaOIIOIEHUE, IKCIEPUMEHT), CIIOCOO0aMU BBISBIICHUS U OIEHKA AHTPOIOTCHHBIX H3MEHEHHHA B
IPUPOJIC;



YMEHUE BBIIEIATh CYIIECTBEHHbIC IPHU3HAKU: BHUAOB, OHOTE€OIEHO30B, AIKOCUCTEM U
ouocdepsl, CTAOWIM3UPYIONIETO, JABIKYIIETO U Pa3pbIBAIOIIEr0 €CTECTBEHHOrO OTOOpa,
QJIONATPUYECKOr0 U CUMIIATPUYECKOr0 BUI000pa30BaHMsl, BIMSHUS ABIKYIIUX CHJ 3BOJIOLUN
Ha reHO(OH MOMYJISAINH, MPUCITIOCOOIIEHHOCTH OPTaHM3MOB K cpelie OOMTaHHs, YepeaOBaHUs
HarpaBJICHUH SBOJIIOLINH, KPYTOBOPOTA BEILIECTB U MOTOKA SHEPTUHU B SKOCHCTEMAX;

YMEHHE yCTAaHABIMBATh B3aUMOCBS3H MEXKIY IPOIECCaMH 3BOIOINH, ABIKYITUMH CUIAMU
aHTPONOreHe3a, KOMIIOHEHTaMU pa3jMYHbIX DJKOCHCTEM U TPUCIOCOONIEHUSMU K HUM
OpPraHu3MOB;

YMEHHE BBISBISATH OTINYUTEIbHBIC IPU3HAKU KUBBIX CUCTEM, PUCIIOCOOIIEHHOCTh BHIOB K
cpene oOuTaHus, aOMOTUYECKUX M OMOTHYECKHUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHI B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHUECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JIOKa3aTeJIbCTBAa POJACTBA OPraHU3MOB pa3HBIX CHCTEMaTHYECKUX TPYII,
B3aMMOCBSI3M OPTraHU3MOB U cpeJibl 0OUTaHUs, €IMHCTBA

YeJI0BEYECKUX pac, HEOOXOJUMOCTU COXPAHEHHUS MHOrooOpa3usi BUAOB U HKOCHCTEM Kak
YCJIOBHUS COCYILIECTBOBAHUS TPUPO/IbI U YEIOBEUECTBA;

YMEHHUE pemaTbh ONOIOTHUECKUE 3a1auH, BBISABISATH NPUIMHHO-CICICTBEHHBIEC CBSI3H MEXKIY
UCCIIeyeMbIMH OMOJIOTUYECKUMH TPOLIECCAaMH M SBICHHSIMHM, J€NaTh BBIBOJABI M NPOTHO3BI Ha
OCHOBAHHWU TIOJIYYE€HHBIX Pe3yJIbTATOB;

YMEHHE BBITIONHATH JIa0OpaTOpHbIE W TpaKTHUecKue padoThl, COONIOAATh MpaBHIA MPU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, MPOBEPSITh UX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCIIEI0OBaHHS, aHATM3UPOBATh MOJyYSHHBIE PE3yIbTAThI U IEIaTh BBIBOKI;

yMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIIEOBATEIbCKON paboTe Mo OHOJOTHH, SKOJOTHH M
MeIMIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAayYHBIX OOIIECTB, W MYOJWYHO MPEACTABIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OIICHWBaTh THIIOTE3Bl W TEOPHH O TMPOUCXOXKICHUU JKU3HHU, YEIOBEKa U
YeloBEUYEeCKMX pac, O MNpPUYMHAX, TOCIEACTBUAX U CHOC00aX MpPeqOTBpAIICHHS TI00ATbHBIX
W3MEHEeHu# B buocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oymymiel mpodeccHoHambHON AESITEIBHOCTH B
o0xacTu OMOJOTHH, SKOJIOTHH, TPUPOIOTIOIB30BAHUS, METUIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOJIsSTh MO3HABATEIbHBIN
MHTEpeC, HalpaBJIEHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH Mpodeccun U MpOAOIIKEHHE
Onoslorn4eckoro o0pa30BaHUS B OPraHU3AIMSIX CPEIHETO NPOPECCHOHATBFHOTO M BBICHIETO
oOpasoBaHwUs.

Tema 3
Conep:xanmne TeM y4eOHOr0 Kypca

11 KJIACC
Tema 1. DBoJJIOLIHOHHAS ONOJIOTHS

OpomounonHas Teopust Y. lapsuna. [Ipeanochliki BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb U
Hay4Has aedaresbHocTh Y. /lapBuHa.



JBuwxymue cuiabl dBoaouMd BuaoB 1o Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pa3sMHOXKEHHsI OpPraHW3MOB, HACJIEJCTBEHHAs HM3MEHUMBOCTh, Oopbba 3a CyIIecTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBINA 0TOOD).

Odopmnenue cuaTeTHYEecKOW Teopuu 3Booruu (CTD). HelitpanbHas Teopus SBOJIOIHH.
CoBpeMeHHass 3BOJIONMOHHAsA OWONOTUs. 3HAYEHHE 3BOJIIOLMOHHOW TEOpuu B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemoHcTpauuu

IToprpersr: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y.
HapsuH, C. C. Yerepuxos, 1. U. IlImansrayzen, Ix. Xonzaeitn, J. K. benses.

Tabmuusl u cxembl: «Cucrema xuBoil npuponsl (no K. Jlunnero)», «JlectHuna >KuBbIX
cymectB (o Jlamapky)», «Mexanuszm GopMHpPOBaHUS TPUCTIOCOOICHUN Y PACTEHUHN U JKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nytemectsus Y. lapBuna», «Haxonku Y. JlapBunay,
«Dopmbl 00pbOBI 3a cymiecTBoBaHUE», «Ilopossl romyoeit», «MHorooopasue KyabTypHBIX (opM
Karyctel», «[lopoapl nomMamHMX >KMBOTHBIX», «Cxema o0pazoBaHMs HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOIICHHS MABMXKYIIMX CHJ 53BOJIOUUNY», «OCHOBHBIE MOJIOKECHUS
CHUHTETUYECKON TEOPHUHU IBOJIIOLIUNY.

[Tomynsimust kak »3jeMeHTapHas eauHuua 53Bojolud. COBpPEMEHHBIE METO/Bl OLIEHKH
TEHETHYECKOT0 Pa3HOOOpa3us U CTPYKTYpHl nmonyisinuid. Vi3MeHnenne reHooH1a MomyIsaul Kak
3JIEMEHTApPHOE SBOJIOLMOHHOE SBJIEHUE. 3aKOH TeHeTHdeckoro pasHoBecusa Jx. Xapau, B.
Baiin6epra.

OneMeHTapHble (AKTOPBl (ABIDKYIIME CHJIBI) ABOJIONMH. MyTanMOHHBIA MpoIecc.
KomOunatuBHas "3MeHUMBOCTD. [[peiid reHoB — cirydaitHbie HEHANPABJICHHBIC U3MEHEHUS YaCTOT
atenedt B monyisanusx. Ihdext ocHoBatens. Ipgexm Oymuvirounoco coprviwka. CHudicenue
2EHeMUYecKo20 pasHoobpasus: npudunvl u cieocmeus. llpossenenue sgpgpexma opetigha ceros 6
oonvwux u manvlx nonyaayusx. Mwurpanun. M3omsuus  momynAuuii:  reorpaduveckas
(mpocTpaHcTBeHHAas), OMosoruYecKas (pernpoayKTUBHA).

EcrectBennblii oTOop — HampaBmsonmii ¢akrop sBomronun. DopMbl  €CTECTBEHHOTO
oTOopa: IBMXKYLIUM, CTaOWIM3UPYIOUIUH, pas3peiBaromuii (Iu3pyntuBHbI). [lonoBoit oTOOp.
BO3HUKHOBEHNE U 3BOJIIOLMUS COLUATIBHOIO TOBEAECHUS AKUBOTHBIX.

[IprcnocoOneHHOCT, OpPraHu3MOB Kak pe3yjabTaT MHUKpPO3BOJIOLUMU. BoO3HHKHOBEHME
MPUCTIOCOOIeHHH Yy oprann3MoB. Apomopdo3sl U uanoagantanuu. [Ipumepsr npucnocoOaeHu y
OpraHusMoB:  Mopdosiorudeckue, (Gu3noNornyecKkne, OUOXUMHUYECKHE, IOBEICHUYECKHE.
OTHOCHUTENBHOCTH TPUCHIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpa3oBaHue Kak pe3yiabTaT MHUKPOIBOJIOIMU.
WM3onsmust — wimroueBod  ¢dakTtop BugooOpazoBanus. Ilytu u  crmocoObl BUI000pa3oBaHUS:
ajionarpudeckoe  (reorpaduueckoe), CHUMIATPUUECKOE  (IKOJOTHMYECKOE), «MIHOBEHHOE»
(monumuionauzanus, rudpuauzanys). JMTeabHOCTb HBOIOUOHHBIX ITPOLECCOB.

MexaHu3Mbl GOPMHUPOBAHUST OMOIOTUIECKOTO pa3HO0Opa3usl.

Ponp sBomonMOHHOW Ouosoruu B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUS
O6uopazHooOpazus. MUKPOAIBOIIONMS M KOJBOJNIOLHMS IMapa3sHUTOB W HUX XO035i€B. MeXxaHU3MbI
(hopMUpOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEll.

JdeMoHcTpanun

[Toptpetsi: C. C. UerBepukos, 2. Malip.

Tabnuuel u cxemsl: «MyTallMOHHAs U3MEHYMBOCTBY, «I[lomynsnuoHHas CTpyKTypa BUIay,
«Cxema mposiBIeHHS 3akoHa Xapau—BaiinOepra», «JIBIKyIIHMe CHIBI  DBOJIIOLHN,
«OKOJIOTHYECKasT H30JALUS TOMYJSIIUKA CeBaHCKOM (opemn», «l'eorpaduueckass H30ISALUSA
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JMCTBEHHUIIBI CUOMPCKOM M JIUCTBEHHUIIBI JaypcKoit», «llomyasiuoHHbIE BOJIHBI YUCICHHOCTH
XHMITHAKOB M KepTB», «Cxema JeiCTBUS eCTeCTBEHHOTro oTOopa», «Popmbl OOprOBI 3a
CYLIECTBOBaHUEY, «MHaycTpuanbHbIi MEJIaHU3M», «Kussie HCKOIIaeMBbIe»,
«IlokpoBUTENBCTBEHHAsT OKpacka »KHUBOTHBIX», «lIpemympexnaromas oOKpacka >KHBOTHBIX»,
«®Duznonoruueckue agantanun», «IIpucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buna», «Bunel-geoitHukn», «CtpykTypa Buga B npupone», «CrnocoOsl
BHmooOpazoBanus», «leorpadpuueckoe  BuUmooOpazoBaHME  TPEX  BUAOB  JIAHIBIIICH,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHUIOB CHHUI, «llonumiaouasr pacrenuit», «KamyctHo-
penedHbIi rTuopuI.

Ob6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, yydesla NTHIl M 3BEeper C
MpUMepaMu Pa3IMYHBIX MPHUCIOCOONEHHM, Yydyena NTULl U 3BEpe pa3HbIX BHUJAOB, repdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padoTa «BbIsBIeHHE U3BMEHUUBOCTH Y OCOOCH OJTHOTO BHJIA».

MeTtoapl U3ydeHHs] MaKpoIBOIIOLMH. [laneoHToI0rn4ecKkue METOAbl U3YUEHHsI IBOIIOLUH.
Ilepexoanbie GopMbl U GUIOrEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metoabl wu3ydeHus sBoiouud. CpaBHeHHe GIOpbl U (payHbI
MaTEpHUKOB U OCTPOBOB. broreorpaduyeckue odmactu 3eMiau. Buabl-oHIEMUKH U PEITUKTHL.

OMOPHOJIOTHYECKUE U CPAaBHUTEIHHO-MOP(OIOTHYECKHE METOAbl HM3Y4YECHHUS HBOJIOLHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOIUU OHTOTE€HE3a U TOSBIIEHUS SBOJIOLMOHHBIX HOBIIECTB.
I'omosn0oruyHble U aHAJIOTUYHBIE OpraHbl. PynTuMeHTapHble OopraHbl U aTaBU3Mbl. MoJeKyssipHO-
TCHETHYECKUE, OMOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOIbl  W3YYEHHs  JBOJIOLUH.
I'omonoruunsie rensl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOT€HETUYECKHX JIEPEBBEB.

XPOMOCOMHBIE MYTaIlMH U IBOJIIOIHSI TEHOMOB.

O6mme  3aKOHOMEpHOCTH  (MpaBwWiia)  JBONKONUHU.  [lpunyun  cmeHnvl  QyHKYU.
HeoOpatumocTs 3BoOLIMH. AfanTuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, O. ['ekkensb.

Tabnuupl u cxembl: «OUIOrEHETUUECKUN P JIOMIAIN», «APXEONTEPUKC», «3BEpO3yObIe
amepsl», «Creronedans», «Punnoputs», «CeMeHHbIe MAaNoOpOTHHKN», «buoreorpaduueckue
30HBI 3emnu», «Jlpeid xonTHHEHTOBY», «PemukTh», «HadanmpHble cTaguu >MOPHOHATHHOTO
pa3BUTHS O3BOHOUYHBIX HBOTHBIX», «["'OMOJIOTHYHbIE U aHAJIOTUYHbIE OPraHbD», «PyIUMEHTB»,
«ATaBU3MBI», «XpPOMOCOMHbIE HAOOpBHl YelIOBEKAa M IIUMIaH3e», «[JaBHBIE HampaBieHUs
HBOJIOLUIY, «O0II1Ee 3aKOHOMEPHOCTH HBOJIOLIHI.

OOopynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKA MCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJSDKH TOMOJIOTMYHBIX, AHAJIOIMYHBIX, PYIMMEHTApHbIX OPraHOB M aTaBU3MOB, KOJUIEKLIMU
HACEKOMBIX.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU HA 3emJie

Hayunble runortessl NPOUCXOXKACHMS >KU3HM Ha 3emse. AOUOreHe3 M MaHCIEPMMUSL.
JloHay4HbIe MPEACTaBIECHUS O 3apPOXKACHUU >KU3HU (KpealnoHW3M). ['Mmoresa MHOCTOSHHOIO
camMo3apo>KJIeHUs )KU3HU U €€ onposepxkenue onbitamu @. Penu, JI. Cnannanuanu, JI. Iactepa.
IIpoucxosxxaeHue >Ku3HU U aCTPOOUOIIOT L.

OcHOBHBIE ATanbl HEOpraHUUecKoi »Boonnu. [lnaHnerapHas (reosiornyeckas) BOJIIOLMSL.
Xumuueckas 3BoonUsA. AOMOTreHHbIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOpraHudeckux. OmnbIT
C. Munepa u I'. FOpu. O6pa3zoBanue noaumepos u3 MoHomepoB. KoanepBarHas runoresa A. 1.
OnapuHa, runore3a nepBu4yHoro oynpona Jx. XonzaeiHa, renernueckas runoreza I'. Ménnepa.
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Pu6oszumer (T. Yek) m rumoreza «vupa PHK» V. I'mnGepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.

Ucrtopus 3emnm u wMeronbl €€ wu3ydyeHus. Vckonmaemple OpraHuyeckue OCTaTKU.
l'eoxpononoruss u e€ wmeroabl. OrTHocuTenbHass W a0OCONIOTHAas  TEOXPOHOJIOTHS.
['eoxpoHonornyeckas mkasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Hauanpubie sTanbsl opraHnyeckod 3Bostonuu. [losiBlieHHe M SBOJIONMS TMEPBBIX KIIETOK.
Opomtorust  Metabonu3ma. BosHukHOBeHHEe mepBbIX SKocucteM. CoBpeMeHHble MHUKPOOHBIE
OMOIUIEHKM KakK aHalor mepBbiXx Ha 3emie coobmectB. CrpoMaronutsl. [IpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHue 3yKapuoT (CUMOHMOreHe3). DBOIIOIHMOHHOE IMPOMCXOXKICHHE BUPYCOB.
[IponcxoxaeHNEe  MHOTOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHOBHbBIE STambl 3BOJIOLUMU BBICHIMX pacTeHHi. OCHOBHbIE apoMOpP(O3bl PACTEHHIA.
Boixon pactenuil Ha cymty. [losiBieHne clIOpOBBIX pacTEHUH U 3aBO€BaHUE UMU cylin. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl HBOJIONHMU KUBOTHOTO Mupa. OcHOBHBIE apoMOp(O3bl KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIIEHHE COBPEMEHHBIX THUIOB. llepBbie XOpAOBbIE
KUBOTHBIC. JKU3Hb B BoJIe. DBOMIONHS MO3BOHOUYHBIX. [IpoucxoxkacHne aM(puOUil U PErTUITHIA.
[Tpoucxoxaenne mekonuTaromux ©u ntuim. [Ipuamun kmroueBoro apomopdoza. OcBoeHHe
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie 1O 3paM U MepUuoaam: apxeH, MpoTepo30id, Maaeo30i, Me3030i,
KaitHo30M. O01mas XxapakTeprucTUKa KJIMMaTa | T€0JOTHYECKHX mporieccoB. [losBnenne u pacuBet
XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3OBaHUE: €ro YCJIOBHS M BIIMSHHE Ha Ta30BBbId COCTaB
aTMocQepBHl.

MaccoBble BBIMUpaHUsI — 3KOJOTMYECKHE KPU3UCHI mpouuioro. [IpuuuHBI U clieacTBUS
MaccoBbIX BbIMHUpaHU. COBpeMEHHBI HKOJIOTMYECKUN KpHU3UC, ero ocobenHoctu. IIpobiema
COXpaHeHHus1 OMopa3zHooOpas3us Ha 3emiie.

CoBpemeHHass cuctemMa opraHmdyeckoro mupa. [IpuHIMIBI KIacCH(PHUKAIUU OPTaHHU3MOB.
OcCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilactep, . U. Meunukos, A. M. Onapun, JIx.
Xonpnewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema ombita @. Penuy, «Cxema ombita JI. [Tactepa mo m3yueHuto

camo3apokJeHus: ku3Hmw», «Cxema ombita C. Muepa, I'. HOpu», «Otanel HeopraHM4ecKon
3BOMIOLUNY, «l'eoXpoHosiornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON 3SBOIIOLUNY,
«Cxema 00pazoBaHus IyKapuOT MyTEM cUMOHNOTeHe3ay, «Cructema XuBor MpUpoab», «CTpoeHne
BUpyca», «Apomopdo3sl  pacteHui», «Punnopute», «OIHOKIETOYHBIE  BOJOPOCINY,
«MHOTOKJIETOYHBIE BOJIOPOCITNY,
«Mxwny», «ITamoporaukmn», «I'oocemeHHble pacTeHus», «Opranbl IBETKOBBIX pacTeHU», «Cxema
pa3BUTHS KUBOTHOT'O MHpay, «Apomopdo3sl YKUBOTHBIX, «IIpocreiimmey,
«Kumeunononoctusie», «llmockue uepBu», «Unenucronorue», «PviOb», «3eMHOBOAHBICY,
«ITpecmbikaromuecs», «lltuupyy, «MiekonuTarommey, «Pa3BUTHE KU3HU B apXEUCKOH 3pe»,
«Pa3BuTHE XU3HHU B MIPOTEPO30MCKON Ipe», «Pa3BUTHE KU3HU B NAJICO030MCKOM 3pey», «Pa3Burue
KU3HU B ME3030MCKOU 3pey», «Pa3BUTHE KU3HU B KalHO30MCKOM 3pe», «CoBpeMeHHasl cucTteMa
OpPraHUYECKOTO MHUPa».
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O6opynoBanue: repOapuyd pAaCTEHUN Pa3TUYHBIX OTIETOB, KOJUJIEKIUA HACEKOMBIX,
BJIQXKHBIE TIpenaparbl >KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUICKIIMM HIJIOKOXKHUX, CKEJIEThI
[M03BOHOYHBIX JKMBOTHBIX, 4YydYesla ITHUIl U 3BEpEeH, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HbIX
HCKOIIA€MBIX, MYJISKH OPraHUYECKHUX OCTATKOB OPTaHU3MOB.

Pazpnens! u 3anaun anTponosorui. MeToasl aHTPONOJIOTUH.

CraHOBJIEHUE MPEACTAaBICHUN O IMPOMCXOXKICHUM YEJIOBEeKa. PenurnosHbsle BO33pEHHUS.
CoBpeMeHHBIE HayYHBIE TEOPHUU.

CxoxctBo  uenoBeka € KUMBOTHbIMU. (CHCTEMAaTHMUECKOE IIOJOKEHHUE  YEJIOBEKaA.
CBumerenbcTBa CXOACTBA  4YENOBEKAa C  JKMBOTHBIMHM:  CPaBHHUTEIHHO-MOP(OIOTHUECKHE,
sMOpHoIoruYeckne, (pU3noNoro-OMoXuMHUYecKre, MoBeneHuYeckne. OTIuYMs YeloBeKa OT
KUBOTHBIX. [IpsSMOXOXKJIEHNE W KOMIUIEKC CBS3aHHBIX C HUM NpPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra U BTOPON CUTHAIbHOW CUCTEMBI.

JIBuokymiue cuiibl (pakTophl) aHTPOIIOTeHe3a: Ouoornueckue, conranbabie. COOTHOLICHHE
OMOJIOTUYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJIUU aHTPOIIOTeHe3a. PaHHue denoBekooOpa3Hbie 00€3bsHbBI (POKOHCYJIIBI) U
paHHHE MOHTHUIBI — OOIIME MPEAKH YeIOBEKOOOpa3HbIX 00€3bsSH M IoJIel. ABCTPATOMUTEKH —
JBYHOTHE TPEAKHU JIroJeh. YenoBeK yMelbli, MEpBbIE€ M3rOTOBJICHUS OpyIHMil Tpyaa. YenoBek
MPSIMOXOJIAIINA ¥ TIEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. YenoBek relaenbOeprckuii —
oOIMi MpeloK HeaHIepTaJIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaH1epTaabCKUn
KaK BHUJ JIFOJIEd XOJOJHOIrO KiuMara. YenoBeK pa3syMHbIA COBPEMEHHOIO THIIA, AEHUCOBCKUM
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIIONMST  COBPEMEHHOTO dYeNoBeKa. ECTECTBEHHBIN OTOOp B TMOMYISIUSAX YeEIOBEKa.
Myrtaunonssiii npouecc u noaumopdusm. IlomynsiuroHHbIe BOJIHBL, Apeii¢ reHoB, MUTpALUs U
«3(dexT ocHoBaTEN» B MOMYISAIUIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. [loHsitue o pace. bonbiine pacel: eBporeoujHas (eBpa3uiickas),
aBCTpaJIO-HErpouHAsl (PKBAaTOpHANIbHAS), MOHTOJOHMIHAA (a3MaTCKO-aMepHuKaHCKas). Bpems u
IIyTH PACcCEJICHWsT 4YeJloBeKa 10 IulaHeTre. EnnMHCTBO  uenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [IpucrnocobieHHOCTh YeIoBeKa K pa3HbIM YCIOBUSM OKpYKarolen
cpeabl. Biumsnue reorpaduueckoit cpenbl u apeiida reHoB Ha MOpPGOJOTHIO M (PU3HOIOTHIO
YEJI0BEKa.

MexnucuuIiMHapable  MeTojabl B ¢u3nyeckol  (OMOJIOTMYecKoi) aHTPOMOJIOTHH.
OBOJIIOLIMOHHAsT ~ AQHTPONOJIOTMS W NAJEOAHTPONOJOTHS  YEJIOBEUECKHX  MOMYJISLHMN.
buoconuanbubie  uccienoBaHus ~— OpUPOABI  uenoBeka.  McciiemoBaHue — KO3BOJIOIUHU
OMOJIOTUYECKOTO U COLMAIEHOTO B YEJIOBEKE.

JdemoncTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumslt u  cxembl: «Metoasl aHTpomojorum», «['OTOBHOW MO3r  4YeloBEKay,
«YenmorexkooOpa3Hbie 00e3bsiHB), «CKeNeT 4enoBeka MW CKeNeT IMuUMIaH3e», «PynuMeHTsl u
aTaBU3MbDY, «/[BWXKylIMe CHIBl  AHTPOINOreHe3a», «ODBOJIIOIUOHHOE JPEBO  YEIIOBEKa,
«ABcTpanonurek», «YenoBek yMmenblit», «HenoBek NpsAMOXOIAIIUi», «/IeHHCOBCKUI YeloBEK»
«Heanpepranpup», «KpomanboHibl», «lIpenku uenoBeka», «ITambl 3BONIOLUU YEJIOBEKa,
«Pacepl yenoseka».

O6opynoBanue: MYJISHKHM OKaMEHEJIOCTeH, MPEeIMETOB MaTepUAIbHON KYJIbTYpPhI MPEIKOB
4enoBeka, penpoaykuuu (dhotorpadun) kKapTuH ¢ MUDOIOTHUECKUMU U OUOICHCKUMH CIOKETaMU
MIPOUCXOXKACHUST 4YeJloBeKa, (oTorpaguu HAXOJOK HCKOMAEMBIX OCTaTKOB 4YeJIOBEKa, CKEeJeT
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4eJI0BEKa, MOJENIb 4epena 4eloBeKa M Yepena IIMMIIAH3€, MOJENb KHUCTU 4YeJIOBeKa U KHUCTU
LIMMIIaH3€, MOJEIIN TOpCa MPEAKOB YEIOBEKa.

JladopaTopnasi paGora «l3ydeHne OCOOEHHOCTEH CTpPOCHHS CKelleTa YelIOBeKa,
CBSI3aHHBIX C IPSIMOXOXICHUEM.

Tema 3. Opranu3mbl 4 OKpy:Kawolas cpeaa.

3apoxaeHue W pasBuTHe sKkoyioruu B Tpynax A. ['ymGombara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pasgenst u 3amaum skonorun. Csizb
9KOJIOTHHU C APYTUMHU HayKaMH.

Metoasl skonoruu. [loneBsie HaOmIOAEHUSI. DKCHIEPUMEHTHI B KOJOTHHU: MPUPOIHBIC H
nabopaTtopuble. MoJienupoBaHie B SKOJIOTUHM. MOHHTOPUHI OKPY)KAIOLIEH Cpelbl: JOKaJbHBIH,
pPErHOHANIbHBIN U TII00ATBHBIN.

3HaueHUE SKOJIOTMYECKMX 3HAHUM Ul YelloBEKa. OKOJIOIMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3el denmoBedecTBa C mnpupofoid. dopmupoBaHHE SKOIOTHUECKONH KyIbTYyphl U
9KOJIOTMUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpauuu

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

Tabmuupbl u cxembl: «Pa3zgensr skonorum», «MeToabl sKod0ruN», «CxemMa MOHUTOPUHTA
OKpY>KaloIleu cpeab».

JlabopaTopnasi pa6ora «/3ydeHre MeTO10B IKOJIOTUYECKUX UCCIIETOBAHUI.

Okonorndyeckue  (akToppl U 3aKOHOMEpHOCTH ux  neictBua.  Krnaccudukanus
JKOJOoTHYecKuXx  (pakTopoB:  abwoThueckue, OuWoOTHYECKHE, aHTpomoreHHele.  OOmme
3aKOHOMEPHOCTH JeHCTBHS dKojoruueckux ¢akropos. [IpaBuno munumyma (K. [npenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC OPTaHU3MBI.

Aobunotnueckue ¢akropsl. CBeT Kak dKonorudeckuid gaxtop. [leiicTBue pa3HbIX yyacTKOB
COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIpYyNNbl PACTEHUH H KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUrHalIbHAas posib cBeTa. doTonepuoausm.

Temnepatypa kak »sKonoruyeckuit dakrop. JlelicTBue TemmepaTypbl Ha OpTraHHU3MBIL.
[loiKknnoTeEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.

BnaxHocts kKak skonoruueckuid axrtop. Ilpucnocobnenus pacTeHH K MOAAEPKAHUIO
BoAHoro OamaHca. Kiaccudukamuss pacTeHMii 1O OTHOIIEHHIO K Boje. [Ipucmocobnenus
KUBOTHBIX K HU3MEHEHUIO BOJJHOTO PEXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYILHAs, MOYBEHHAs, TIIyOMHHAs
MOJINOYBCHHAsI, BHYTpHUOpPTaHU3MeHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. [Ipucnoco0naeHust OpraHu3MoB K KU3HU B Pa3HBIX CpeAax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBI. CyTOUYHBIE U TOJUYHBIE PUTMBI.
[Tprucnoco0aeHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHUSIM YCIIOBHHA KHU3HH.

XKuznennsie ¢opmbl opranuzMoB. I[lonarue o xuzHeHHOU ¢opme. JKu3HEHHBIE (HOPMBI
pacTeHMii: JepeBbsi, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHHE TPaBBI.
Xuznennole (HOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnyeckne  Qaxkrtoppl. Bunmel  OMOTHYECKMX  B3aUMOJEHCTBHH:  KOHKYpEHIIMSA,
XHUIIHUYECTBO, cMMOU03 U ero ¢opmsl. [lapazutusm, xoomepauus, MyTyalau3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO,  HaxjeOHMuecTBO).  HeTpoduueckume  B3aumojneilcTBus  (TOMHUYECKHE,
dopuyeckue, (padbpuyeckue). 3HaYCHHE OMOTUYECKMX B3aWMOJCUCTBUN IS CYIIECTBOBAHUS
OpraHu3MoB B cpee ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHUSI.
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JdemMoHcTpanuu

Tabmuuer u cxemsl: «DKoJoruueckue (GakTopb», «CBETOBOH CHEKTP», «IDKOIOTHIECKUE
IPYIIIbI ’KUBOTHBIX IO OTHOUIEHUIO K CBETY», « TEIIOKPOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOIIOTUYECKUE aJanTalli >XUBOTHBIX», «Cpenbl OOWUTaHUS OPraHU3MOBY,
«buonoruueckue puTMbD», «Ku3HeHHbIEe GOPMBI pacTeHHID», « KU3HEHHbIE (OPMBI JKUBOTHBIX),
«OKocHuCcTeEMa LIMPOKOJIUCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOro Jeca», «llemum murtanusy,
«XumanaectBoy, «Ilapasutusmy», «Konkypenmms», «Cumonosy, «KommeHcanmzmy.

OO6opynoBanue: repbapuM pacTeHUl M JKUBOTHBIX, INPHUCIIOCOOJEHHBIX K BIIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKMX  (PaKTOpOB, TepOdapuu  CBETONIOOMBBIX, TEHENIOOUBHIX H
TCHEBBIHOCIIMBBIX PACTCHHUH, CBETOJIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacTeHus, repOapuu U KOJIIEKIIUHN TETUIOIIOOUBBIX, 3MMOCTOMKUX, MOPO30yCTONYMBBIX pacTEHUH,
yyyena MTHIl W 3Beped, repOapuu pacTeHuil, OTHOCALMXCA K rurpoduram, Kcepoputam,
Me30(¢uTaM, KOMHaTHbIE PACTEHHUS JTaHHBIX TPYII, KOJJICKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repOapum W  KOJUIGKIMHM pPACTEHHH W JKUBOTHBIX, OONANalOUIMX  4YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCJIOBUM JKU3HM, repOapuv M KOJUIEKLIUU
pPaCTeHMIi U JKUBOTHBIX PA3NMUYHBIX KU3HEHHBIX (HOPM, KOJUIEKIIHMH >KMBOTHBIX, YUYACTBYIOIIUX B
Pa3IUYHBIX OMOTHYECKUX B3aUMOICHCTBHUSX.

DKOJIOTHYECKHE XapaKTEPUCTHKU Momyisauuu. llomynsmus kak OMOJOrHYecKash CHUCTEeMa.
Pons HeomHOpomHOCTH cpenbl, (U3MUECKHX OaphepoB M OCOOCHHOCTEW OWOJIOTHH BHUIIOB B
(hopMUPOBaHUU MTPOCTPAHCTBEHHOMN CTPYKTYpHI momyisiuil. OCHOBHBIE MMOKa3aTeIN MOMYJISLUN:
YHMCJIEHHOCTh, IUIOTHOCTb, BO3pPAacTHasi U IOJOBAsl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

DKojoruueckas CTpykTypa mnonyiasauud. OLeHka YHCIEHHOCTH MomyJsuuu. JnHamuka
MONYJIALIMKA U €€ peryisiuud. buotndeckuil noreHuuan nonyasauud. MoJaenupoBaHie JUHAMUKA
nonynsinuu. KpuBble pocta uucieHHocTH mnonynsauuu. Kpusble BbDKMBaHuA. Perynsanus
YHUCJIEHHOCTU MOMNYJALUUN: pojib (PaKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IJIOTHOCTH.
DKojorudeckue crpareruu BuioB (- u K-crparerun).

[TonsTe 00 »SKoNOrMuYeckod Huie BuAa. MecrooOuTaHue. MHOromepHas MoOJEIb
skosiornyeckord HumM k.M. XarunHcona. Pasmepsl skonornyeckoil Humu. llotenunanbHas u
peain30BaHHas HUIIIU.

Bun kak cucrema nomynsuui. Apeansl BUAOB. BHIBI M HMX JKU3HEHHBIE CTPATETHUU.
DKOJIOTUUECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH IIOBEJEHUS W MUIpaluil >KMBOTHBIX. buonoruueckue HHBa3UU
qyKEPOJHBIX BUJIOB.

JdemoncTpanuu

IToprper: Ix. WM. XaTunHCOH.

Tabnuupl 1 cxembl: «IKOJOTUUECKUE XAPAKTEPUCTUKH Monmyssiuny», «IIpoctpancTBenHas
CTpyKTypa mnomyisinun», «Bo3pacTHele mnupamuabl nomnyasuun», «CKOpOCTh —3acesieHus
MOBEPXHOCTU 3€MJIM PA3JUYHbIMU OpraHusmMamu», «Mojenb skosormyeckor Humum [x. U.
XaTYMHCOHAY.

Ob6opynoBanue: repdbapun pacTeHUH, KOJUIEKLIUHU )KUBOTHBIX.

Tema4d. CoolmecTBan 3K0JIOTHYeCKHE CUCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsizu MexAy opraHu3MaMu B
OuoleHo3e.

Okocuctema Kak oOTkpbiTas cuctema (A. JIkx. Tencnu). @DyHKUMOHAJIbHBIE OJIOKU
OpPraHU3MOB B 3KOCHCTEME: TNPOJYLEHTHl, KOHCYMEHTBI, PeayleHThl. Tpoduyeckue ypOBHH.
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Tpoduueckue nenu u cetu. Abuoruyeckue OJ0KH 3KocucTeM. [IouBBI M MBI B 3KOCHUCTEMAX.
KpyroBopot BewecTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TTOKAa3aTEeNHU dKOCUCTEMbl. buomacca u mpoayKuusa. DKOJOTHYECKUEe MHPaMUIbI
yrcel, OMoMacchl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotuiku. @aykmyayuu. HanpapneHHbIe
3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKIlecCHU. llepBUuUHBIE M BTOPUYHBIE CYKIIECCUM U HX
MPUYHHBL.  AHTPOTIOTEHHBIE  BO3JEHCTBHS Ha  CykKneccud. KimmakcHoe — COOOIIECTBO.
buopa3znoobpazue 1 moJHOTa KPyroBopoTa BELECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. JKocucmemvl 036p U pek. IKocucmemvl Mopeu U OKeaHos.
Orocucmemvl myHop, 1ecos, cmenetl, NyCMmulHb.

AHTpOINOTE€HHbIE ~ JKOCUCTEMBI.  Arposkocucrema. ArpoueHo3. Pazmuums  Mexay
AHTPOIOTEHHBIMH U PUPOAHBIMU HKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas diopa u dayna.
CunanTponuzanysi ropoJckoi  ¢ayHel. buomormueckoe M XO34HCTBEHHOE 3HAYCHHE
arpodKOCUCTEM U YPOOIKOCHCTEM.3aKOHOMEPHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aUMOJICHCTBUMA
OpPraHu3MoOB B 3KocHucTeMax. Poib kackaonozo s¢gghekma u 6uo06-30udpuxkamopos (Kuouesvix
8U008) 6 QYHKYUOHUpOogaHuu sKocucmem. llepeHOC SHEPrHMHM M BELIECTB MEXAY CMEKHBIMU
9KOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIMM U SKOCUCTEM B YCIOBMSIX €CTECTBEHHBIX
Y aHTPOIOT€HHBIX BO3JIEUCTBUM.

Mexanuzmbl  8030eticmeus — 3a2psA3HeHUll  PA3HLIX  MUNO8 HA  CYOOP2aAHUZMEHHOM,
OP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOB8bl  IKOJIOSUYECKO20
HOPMUPOBAHUSA AHMPONO2EHHO20 B030elicmaus. MeTo0I0THs MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOT€HHBIX SKOCUCTEM.

JdemMoHcTpanuu

IToprper: A. JIx. Tencau.

Tabmuubr 1 cxeMbl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMA IMIMPOKOIUCTBEHHOTO JIECAY,
«9KocucTeMa XBOWHOro Jjeca», «OyHKIUOHAJIbHBbIE TPYIIbl OPraHU3MOB B 3KOCUCTEME),
«KpyroBopor BemectB B dKkocucteme», «llemu muTanus (mactOumiHas, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMua 4ucen», « IKOJIOTndyecKkas mupamuaa Ouomaccel», «IKOJIOTHYecKas
nupamua s3Heprun», «Obpa3zoBanue 6onota», «llepBuunas cykueccus», «BoccranoBinenue neca
rociie noxapay, «KocucTeMa 03epa», « ArporeHo3», «KpyroBopot BemiecTs U MOTOK YHEPTHH B
arpouieHose», «IIpumepsl ypoosKocucTem.

O6opynoBanue: repOapuu pacTCHHA, KOJJICKIIMM HACEKOMBIX, Uydyena NTHI[ U 3BEPei,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUMN, aKBaApPUYM KaK MOJIENIb SKOCUCTEMBI.

IKCKypeust «IKCKypcusi B TUIHMYHBIN OuoreoneHo3 (B nyOpaBy, Oepe3HSK, €lIbHHK, Ha
CYXOOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

JKCKypeus «IKCKYpCHs B arpoIKOCHCTEMY (Ha MOJI€ WIM B TEIUTMYHOE XO3SHUCTBO)».

buocdepa — oOmienmanerapnass o0omouka 3eMiH, T/Ie CYIIECTBYET HIIM CYIIECTBOBala
KU3Hb. Pa3BuTne npencraBnenui o ouochepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocran. JKupoe BerecTBo Onocheps 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepbl. OcobeHHoctu OGuocdepbl Kak Tiao0anbHON
skocucTeMbl. JluHamudeckoe paBHoBecue B Ouoctepe. KpyroBoporsl BemectB U
OMOreoOXMMHYECKUE IUKIIBI (Yyriaeposa, a3oTa). PUTMUYHOCTE siBIICHHHA B Onocdepe.30HaTbHOCTh
6uocdepsl. Ilonsatue o 6Guome. OCHOBHBIE OMOMBI CYIIU: TYH/Apa, XBOWHBIE Jieca, CMELIaHHbIE U
LIMPOKOJIMCTBEHHBIE JIECa, CTENH, CABaHHBI, ITYCTBIHU, TPOITMYECKHE JIeca, BEICOKOrophs. Kinumar,
pacTUTENbHBINA M )KUBOTHBIA MHp OMOMOB CYIIIH.

16



CtpykTypa v GyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECypCHOT0 MOTEHIMaIa U OuocqepHbIX
GyHKIHH.

JdemMoHcTpanuu

[Toptpetsi: B. U. Bepuanckuii, 3. 3rocc.

Tabmumer u cxemsl: «['eocthepst 3emmn», «KpyroBopoT azora B mpupoae», «KpyroBopor
yriaepoaa B mpupone», «KpyroBopor kucimopona B npupone», «KpyroBopor BoIsl B IpUPOAE»,
«OcHoBHBIE OMOMBI cymmy, «KimuMmarnueckue nosica 3emnmy», « TyHnpay, «Tairay, «CMeraHHbIH
necy, «lllupokonucTBeHHsIH Jecy, «Ctenby, «CaBaHHay, «[lycToiuay, « Tponuueckuii gecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

DKOJIOTHYeCKHEe KPU3UChI W WX NpUYUHBL Bo3geiicTBue dYenmoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3yIIHOM cpenbl. OXpaHa BO3AyXa. 3arps3HEeHHe BOJHOW cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.

AHTpOMOreHHOE BO3/IEUCTBUE HA PACTUTEIBHBIN U KUBOTHBIN MUp. OXpaHa pacTUTEIHHOTO
U OKMBOTHOro Mupa. OCHOBHbIE NPUHIUNBI OXpaHbl Mpuponsl. Kpacuele kHHru. Oco6o
oxpansieMble ipupoanbie Tepputopuu (OOIIT). boTanndeckue caapl ¥ 300JI0TMYECKUE TTAPKHU.

OcCHOBHBIE TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M MPHUPOABI. ParrioHanbHOe
MPUPOIOTIONB30BAHNE M COXpaHEHHE Ouoyormueckoro pasHooOpasust 3emmu. OOmime
3aKOHOMEPHOCTH TTI00AIBHBIX 9KOJOTHYECKHX KPH3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCa U
€ro BEpOSATHBIE MOCIIECTBHSL.

PA3JIEJ 4 . TEMATHYECKOE IINTAHUPOBAHME C OIIPEJAEEJIHUEM
OCHOBHBIX BUJIOB YYEBHOM JEATEJbHOCTH

Ne KoanuecTBo yacos
o/ HaumeHnoBaHue pa3aesioB M TeM MPOrPaMMbl Beero Mpaktn
K/P Jeckast
qacThb
1 3BO/IOUMOHHaA buonormsa 9 1
2 Bo3HNKHOBEHHE W pa3BHTHE KU3HU HA 3eMJle 9 1 0.5
3 Opranu3mbl ¥ OKpyKarolias cpeia 5} 1
4 Coo011ecTBa ¥ 9KOJIOTHYECKUE CUCTEMBI 9
5 PezepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5

PA3JAEJI S .Cnioco0bl OLIEeHKH OCTHKEHHUS] yYAIIUMUCS TVIAHUPYEMbIX pPe3yJibTaToB.

[Tpu BeICTaBIEHUH OLICHKH HEOOXOJUMO YYUTHIBATh: NMPABHJIBHOCTH M OCO3HAHHOCTH M3JI0KEHHS
COJIep’KaHusl, TOJHOTY PACKPBITUA MOHSITUN, TOYHOCTh YIOTPEOJIEHUS HAYYHBIX TEPMHHOB;
CTENEHb CPOPMUPOBAHHOCTH MHTEJUIEKTYaJIbHBIX U OOILIEYy4YEeOHBIX YMEHMI; CaMOCTOSTEILHOCTD
OTBETA;

pPEYEBYIO TPAaMOTHOCTD U JIOTHUECKYIO MOCIIEN0BATEIILHOCTh OTBETA.

BbICOKHIT YPOBEHB - 0TMETKA «5»:

MIOJTHO PacKpbITO COZEp’KaHME MaTepuana B 00beMe MporpaMMbl U yUeOHUKA; YETKO U MPaBUIIBHO
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JaHbl OIPENCIIEHUS U PACKPBITO COACpPXKAHUE IOHATUN; BEPHO MCIOJIb30BAHbl HAay4dHBIE
TEPMUHBL U TOKAa3aTeJIbCTBA MCIIOJIB30BAHBI PA3IUYHBIC YMEHHUsS, BBIBOABI M3 HAOIIOACHUN U
OIIBITOB;0TBET CAMOCTOSTEIbHBIH, NCIIOJIB30BAHBI paHee MPUOOPETCHHbBIE 3HAHUSL.

IToBbIIEHHBIH YPOBEHDb - 0TMETKA «4»:

PacKpbhITO OCHOBHOE€ COJEp)KaHWE MaTepHalia;B OCHOBHOM MPABWIBHO JaHbl ONpENEICHUs
MOHSTUM U HCIOJB30BaHbl HAayYHbIE TEPMUHBI; OTBET CaMOCTOSATEIbHBIN;ONpPECeNICHUs TOHITHIA
HETOJIHbIE, JIONYIIEHbl HE3HAUWUTEIbHBIE HAPYIICHHWS MOCIEAOBATEIIBHOCTA  U3JI0XKEHMUS,
HeOOoJIbIIME HETOYHOCTH MTPUHCIIONB30BAaHUM HAyYHBIX TEPMUHOB MJIM BBIBOJIAX U 00OOIICHUAX U3
HaOII0/IEHUH U OTIBITOB.

ba3oBblii ypoBeHb - 0TMeTKA «3»:

YCBOEHO OCHOBHOE€ COZEp)KaHHe y4yeOHOro marepuaia, HO M3JI0KEHO (parMeHTapHO, HEe BCeraa
MOCJIEI0BATEIBHO; ONPEACICHUSI MOHATHI HEAOCTATOYHO YETKHE;HE HCIOIb30BaHbl B KAaueCTBE
JI0Ka3aTeIbCTBA BBIBOJIBI U 0000IIEHHs W3 HAOIIOICHUI U OIBITOB WIIM JIOMYIIEHBI OIIUOKH MPH
UX U3JI0’KEHUU; AOMYIIEHbl OMMOKA U HEIOCTATOYHO B MCIIOJIH30BAHUM HAYYHOW TEPMHUHOJIOTHH,
ONPEACIICHUU TTOHATHH.

Huske 62a30BOro ypoBeHb - 0TMETKA «2»:

JONyIeHbI IpyOble OMOKY B ONPEIEICHNUN MTOHATUH, IPU HCIIOJIb30BaHUU TEPMHUHOJIOTHH.

Onenka KOHTPOJIbHBIX paﬁoT.

OtmeTka «5» cTaBUTCS 3a pabOTY, BBIIOIHEHHYIO TIOJTHOCTHIO 0€3 OIMMOOK U HE0UETOB.
OtmeTKa «4» cTaBUTCS 3a padoTY, BHIIIOJIHEHHYIO MOJTHOCTRIO, HO TIPH HAJMYUU B HEH HE
OoJiee O THOUTPYOOI M OHOM HETpyOOil OIMMOKU U OJTHOTO HeouéTa, He OoJee TpEX
HEJOYETOB.

OtmeTka «3» CTaBUTCS, €CITU YYSHHUK MPABIIBLHO BBITIOJIHWI HE MeHee 2/3 Bcell paboThl WK
JOIyCTHJI He OoJiee 01HOM rpy0oii OIIMOKY U IBYX HEJOUETOB, HE Oosiee 0OAHOM rpy0oit
OIIMOKHU ¥ OHOU HerpyOoit ommbku, He 6osee Tpex HerpyObIX OMUOOK, OTHON HETpyOon
OIMOKH U TPEX HENOUYETOB, MPU HATUYHUH 4 - SHETOUETOB.

OTMmeTKa «2» CTaBUTCS, €CIIM YUCIIO OMUOOK U HEOYETOB MPEBBICHIIO HOPMY JIJIsl OLICHKH
«3» WIUIPaBUIBHO BBITOJHEHO MeHee 2/3 Beeil paboThl.

OneHka TeCTOBBIX padoT.

OtmeTtka «5» ctaButcs 3a 90% - 100% BeimoaHeHHS pabOTHI.
OtmeTka «4» craBurcs 3a 70% - 89% BeImoaHEHHS PaOOTHI.

OtmeTtka «3» ctaButcs 3a 50% - 69% BbIOTHEHMS PAOOTHI.

OTmeTka «2» cTaBUTCS 3a padoTy, BEIIOJIHEHHYIO MeHee, ueM Ha 50%.

PA3JIEJI 6 . Onncanne MaTepruaabHO-TEXHHYECKOTON Y4e0HO-MeTOAHYECKOr0 o0ecedeHHs
Pabouas npoepamma no 6uonoeuu 3a xypc cpeowueti wikoavt (10 knacc) opuenmuposarna Ha
UCNONb3068AHUE YUEOHUKOB:

1. B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py6nos, I'.I'. [lIseros, JI.A. AGossH, 3.T'.
["anontok. buosorust (yrimyonennsiit yposens). 10 kiace. - M.: IIpocsemenne, 2019 rog.

2. B. B. Ilaceunuk, A.A. Kamenckwii, A.M. Py6ros, I'.I'. IlIBeroB, JI.A. AGoBsH,
3.I'. T'anonrok.buonorus (yray6iernsiii yposenb). 11 kiacc. - M.: [Ipocemenue, 2019
TOJI.
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MeToanuecKue mocoous:

1. Kosnosa T.A. Meroauueckue pekOMEHAAllMU IO HUCHOJb30BaHUIO yuyeOHuMKa B. b.
3axaposa, C. I'. MamonroBa, H.1.Connna «OOmast 6uonorus. 10-11 kmacce» npu
u3ydeHnH Onosoruu Ha 6a3oBomHu mpodmibHOM ypoBHE. —M.: IIpoda, 2005. - 48c.

2. Koznosa T. A.O6mas 6uonorus 10-11 kmaccel. Metoauueckoe nocodue K
yuebHuky B. b. 3axa-posa, C. I'. MamonToBa, H. I Conuna «O61mas 6uonorus». —
M.: Ipoca, 2001. - 224c.

3. IIporpammel s 001meoOpa3oBaTeNbHBIX yupexaeHui. [IpupogoBenenne. 5 kiacc.
buonorwus. 6 - 11knaccsl. —M.: JIpoda, 2005. - 138 c.

4. COopHuK HOpMATHBHBIX AOKyMeHTOB. buonorus/Coct. D./1. [Inenpos, A.l'.,
ApkanpeB. —M.:

MeTtoanyeckue mocooust 1Jist yauTessi:

1. KoznoBa T.A. Meronndyeckue peKOMEHIAIMU IO HCHOJb30BaHUIO yueOHHMKa B. b.
3axapoBa, C. I'. MamonToBa, H.M Conmna «OO6mas Ouomnorusi. 10-11 kmaccer» mnpu
u3ydeHnH Ononoruu Ha 6a30BoMH MpouiIbHOM ypoBHe. - M: [Ipoda, 2005. - 48c.

2. Kosnosa T. A O6mmas 6uonorus 10-11 xmaccel. Meroanueckoe mocooue K
yuebHuky B. b. 3axa-posa, C. I'. MamonToBa, H. 1 Conuna «O61mas 6uonorus». -

M: lpoda, 2001. - 224c.

3. TIporpammsl misi o0meoOpazoBaTenbHBIX yupexaeHui. [IpuponoBenenue.5 kiacc.
buonorus. 611knaccel. - M: [Ipoda, 2005. - 138 c.

4. COopHUK HOpMATUBHBIX AOKyMeHTOB. buonorus /Coct. 2./ lnenpos, A I'., Apkabes.
- M: [Ipoda,2006.

Jlureparypa ajsi y4auuxcs:

1. Dunumknoneaus s aereit. T.2. buonorus. 5-e uzg., u3a. nepepad. u gomn./ ['na..
pen. M JI.AxcenoBa.- M: AanTa+, 1998. - 704c.

2. Cexpetsl npupoasl/Ilep. ¢ auri. - 3A0 «M3narenbckuii tom Puneps Jdaimxecty, 1999. -
432c

3. Tapacos B. B.«Tewmbl mkonbHOro kypca. Ummynuter. crtopus oTkpbITHiDY - M:
Hpoda, 2005. -96¢.

4. baryeB A. C. I'ynenkoBa M. A., EneneBckuii A.I'. buonorus. bonbmioit
CIIPaBOYHUK JUJISIIKOJIBHUKOB M MOCTYIIAIOIIUX B By3bl. - M: JIpoda, 2004.

5. ®pocun B. H., Cusornazos B. 1. I'oToBuMcs K €AMHOMY roCyJapCTBEHHOMY
sk3ameny. O6masbuonorus. — M: Jlpoda, 2004. - 21

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

IpoexT Besi Onoiorust https://interneturok.ru/
http://www.ebio.ru/index-1.html HNuTepHeT ypok

Buosiorus. D1eKTPOHHDBIN y4eOHUK https://interneturok.ru/
http://biologylib.ru/catalog/

buosiorusi. CcblIKH HA CaliThI 1O S uay Ha ypok OMoJI0TMH
ouoJsiorun http://bio.1september.ru/urok

http://biologylib.ru/catalog/

BupryaabHasi oOpazoBaTtejibHasi
JabdopaTopus
http://www.virtulab.net
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IMPUJIOKEHUE

KAJIEHAAPHO-TEMATHYECKOE IIOYPOYHOE IINIAHUPOBAHUE

11 knace (yueOnuk B.B.[Taueunuka «JIuaus XXuzam»

JATA
’ Tema ypoka KosnnuyectBo yacos
n/n
Bcero
k/p n/p

Tema 1 3apoxaenune u pasputue

IBOJIIOLIMOHHBIX NMpPeICTABIeHUI B 0M0JI0THH

(49)

1 OpomtonmonHas teopus Y. Jlapsuna 1

5 JBrKy1ye CUIbl 3BOJIFOLIMA BUAOB 110 Y. 1
[HapBuny

3 boprba 3a cymecTBoBaHuE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBII 0TOOp

4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
3BOJIIOLIUN
Tema 2 Muxkpo3sBosonus 4 eé pe3yJbTaTbl
(10 v)

5 OTalbl 3BOJIOIMOHHOIO Mpoliecca: 1
MUKPO3BOIIOLHUSA U MaKPOIBOIIOLUSA

6 [Tonmynsiiust — 37eMeHTapHas €IMHUIA 1
SBOJIIOLIUN
3aKOH reHETUUYECKOT0 paBHOBecus JIk.

7 Xapnau, B. BaiinOepra. Jlaboparopnasi 1 05
padora 1 «BblsiBIeHUE U3MEHUYHUBOCTH Y '
oco0eil 0IHOT0 BHIA)»

8 OneMeHTapHbIe (aKTOPHI IBOTIOLUN 1

9 Dddekt ocHoBaTens. IhdexT OyThUIOYHOTO 1
TOpJIBIIIKA

10 Murpanyu. M3050um nomyIisiui: 1
reorpaduueckas, OnoIoTHIecKast

11 EcrecTBeHHBI 0TOOp — HaNpaBIISAIOMINI 1
(bakxTOp IBOJIIOLIUU.

12 [TonoBoii oT6OP.

13 Kounrpoabnas padora 1 1



TemaTH4yeckoe OlleHUBAHHE

14

15

16

17

18

19
20

21

[Tprcnoco01eHHOCTh OPraHU3MOB Kak
pe3yspTaT MUKpolBoitonuy. JlaboparopHas
padora 2 «/3yuenue apoMopdo30B u
UMO0AANITALIMN Y PACTCHUM U )KUBOTHBIX)
[Tpumepsl pUCTIOCOOIEHHH Y OpraHU3MOB:
Mopdosoruueckue, Gru3noIornveckue,
OMOXMMHUYECKHUE, TOBEICHUYECKHUE.
JlaGopaTopnasi pa6ota 5 «[Ipucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
1IEJIECO00PA3HOCTHY

Bun, ero kpurepuu u CTpyKTypa.
JlabopaTopHas padora4 «CpaBHEHME BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»
Crpykrypa BHJa

BunooOpa3oBanue kak pe3yabTar
MUKPO3BOIIOLUU

CBs13p MUKPO3BOJIIOIMH U AIUIEMUOJIOT U
KonTposbnast padora 2

TmaTtnuyeckoe oneHMBaHue

Tema 3 Makpoasosonusi H €€ pe3yJbTaThl
(61)

Makpossomtonus. [laneonromornueckue
METO/]Ibl U3YUYEHHSI SBOTIOLUU

0.5

0.5

0.5

22

buoreorpadudeckue MeToAbl U3yUCHUS
3BOJIIOLUHU

23

24

25

26

OMOPHOIOTHYECKHUE U CPAaBHUTEIBHO-
MOP(OJIOTHUECKUE METOIbI U3yUCHHS
HBOJIIOLIUH

MounekynsapHO-TeHETHYECKHE,
OMOXMMHYECKUE U MATEMAaTUUYECKUE METO/IbI
U3y4YEHHsI SBOJIIOLIUU

OO61mue 3aKOHOMEPHOCTH JBOJTFOIHH
AnantuBHas paauanys. HepaBHOMEpHOCTB
TEMIIOB HBOJIIOLIH

KonTpoabnas padora 3

27

TemaTn4yeckoe onieHUBaHUuE

Tema 4 IlpoucxoskaeHue u pa3BuTHe
sku3Hu Ha 3emute (16 v)

HayuHnble runoTessl NPOUCX0XKACHUS KU3HU
Ha 3emuiie



JloHay4HBIE IPEACTABICHUS O 3aPOKICHUU

28
KU3HU
29 OCHOBHBIE ITAIbl HEOPTaHUIECKON
HBOJIIOIIUU
30 ['unoTessl 3apoXKACHUS )KU3HU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHSL.
31 Jlaboparopnas padora S«/3yuenue u 05
OTIMCAHNE UCKOTIAEMBIX OCTAaTKOB JIPCBHUX '
OpraHU3MOB»
32 HavanpHbie STansl OpraHuyecKoil SBOIIOIUN
33 DBOJIONHS DYKapUOT
OCHOBHBIE ATAITBI BOJIOIUU PACTUTEIIEHOTO
34 mupa. [IpakTudeckas padoral «3yuenue 05
0COOCHHOCTEH CTPOEHMSI PACTEHUH Pa3HBIX '
OTJICTIOB»
35 OCHOBHBIE ATAIbI BOJIOIUHU KUBOTHOTO
MUpa
OBomonus )kuBOTHBIX. [IpakTHyeckast
36 padota 2 «/3yueHnue ocobeHHOCTEH 0.5
CTPOEHHS TTO3BOHOYHBIX KUBOTHBIX)»
37 PazButue xu3Hu Ha 3eMJie 110 3pam U
nepuoaam
38 MaccoBbie BBIMHPAHUSI — IKOJIOTUIECKHE
KPHU3HUCHI MPOIIIIOTO
39 CoBpeMEHHBII 3KOJIOTMYECKUM KPU3HC, ET0
0COOEHHOCTHU
40 CoBpeMeHHas cucTeMa OPraHUIeCKOTO
MPOIILIOTO
41 . OCHOBHBIEC CUCTEMATHUYECKUE TPYIIITHI
OpPTaHHU3MOB
42 KonTtposbna padora 4
TemaTuveckoe oueHUBaHHUE
Tema S IIpoucxo:kaeHue yejaoBeKa —
anTponorenes (114)
43 AHTpONOJIOTHSI — HayKa O YEJIOBEKe
44 PasButne npeacTaBieHuii 0 IPOUCXO0XKICHUN
YyeJIoBeKa
MecTo 4yenoBeKa B CUCTEME OPTaHUIECKOTO
45 mupa. Jlaboparopuas padora 6 «/3ydyenue 0.5

0COOCHHOCTEH CTPOCHHS CKEJIETa YeIOBeKa,



CBA3AaHHLIX C MMPAMOXOXKICHUCM))

46 JIBuxKylIHe CUiibl aHTPOIOreHe3a

47 CooTHotieHne OUOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B aHTPOIIOI€HE3E

48 OcHOBHBIE CTaIUN aHTPOIIOI€HE3A

49 [Taneorenerrka v majaeoreHOMHUKa

50 OBOJIIOLMS COBPEMEHHOTO YEJIOBEKA
UYenoBeyeckue pachl.

51 IIpakTnyeckas padora 3 «M3yuenue 0.5
HKOJIOTMYECKUX aJlanTallil YeIoBeKa»

51 MeXaucIUIUIMHAPHBIC METO/IBI
aHTPOTMOJIOTUI

53 KonTpoabnast padora S
TemaTn4yeckoe OLCHHBaHUE
Tema 6 IK0JIOTUSI — HAYKA O
B3aMMOOTHOIIEHUSIX OPTraHU3MOB H
HA/I0OPraHU3MEHHbIX CHCTEM €
OKpYy:Karomei cpenoi (34)

54 3apoxaeHUE U PA3BUTHE IKOJIOTHU

55 MeToabl 3K0JI0T M.

56 JlabopaTopnas padora 7«3yuenue 05
METOJIOB 3KOJIOTUYECKUX HCCIIETOBAHUID) '
Tema 7 Opranusmsl U cpea OOMTaAHUSA
(119)

57 DKoJjiornueckue GakTopsl
Abuotnueckue (axkropsl. CBeT Kak

58 sKosiornueckuii pakrop. JlaboparopHas 05
pa6ora 8 «BrIsBIEHNE IPUCTIOCOOICHHIA '
OpPTraHU3MOB K BITUSTHHIO CBETa»
AbGuotnueckue pakropsl. Temmneparypa Kak

59 sKoyoruueckuii paxrop. JlabopaTopHas 05
padora 9 «BplsiBIeHNE TPUCITOCOOIEHUN '
OpPTraHU3MOB K BIUSTHHIO TEMIIEPaTyPhI»
AbuoTtnueckue paxkropsl. BnaxxHocTs Kak

60 sKosoruueckuii paxrop. JlabopaTopHas 05
padora 10 «AHaToMHUYECKHE OCOOCHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS)

61 Cpenpl 0OuTaHUsI OPraHU3MOB

62 Buonoruueckue puTMbl

63 Kuznennsie GpopMbl OpraHu3MOB



64

buotnyeckue pakTopsl

3HaueHne OMOTHUYECKHUX B3aUMOIECHCTBHI ISt

65 CYIIIECTBOBAHMSI OPraHU3MOB B Cpe/ie
o0uTaHuA

66 3HayeHNe YKOJIOTHUECKUX 3HAHUHI I
YyeJIoBeKa

67 Konrposanbnas padora 6
TemaTH4eckoe OLIeHUBAHME
Tema 8 IxoJ10rus BUAOB U
nonyasiuuii(10y4)

68 DKOJIOTUYECKHE XapaKTEPUCTUKH MOMYIISAIUH
OCHOBHBIC TIOKA3aTEJIN TMOMYJISIIIHHN:

69 YHCIICHHOCTD, TNIOTHOCTb, BO3PACTHAS U
MOJIOBasi CTPYKTypa
OcHOBHBIC TIOKA3aTEIIN TOIYJISIIIHHN:

70 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITAN

71 DKoJorudeckasi CTpyKTypa MonyJsiuu

72 JluHamMuKa MOMYJISALIUY U €€ PeTyIsus

73 KpuBbie pocta 4MCIEHHOCTH TOMYJISIIHN.
KpuBbie BEDKUBaHUS
Oxonoruyeckas HuIIa Buaa. Jlaboparopnas

69 padora 11 «IIpucnocobnaenus cemsH 0.5
PacTEeHHI K PACCEIICHUIO»

74 Bun kak cucreMa nomynsiuit

75 3aKOHOMEPHOCTH MMOBEJICHUS ¥ MUTPALIAN
JKHBOTHBIX

76 KonTpoannasi padora 7
TeMaTu4eckoe oOlleHUBAHUE
Tema 9 JkoJ10rus coo0MIECTB.
Ikogornyeckue cucremMbi(124)

77 Coo00111ecTBO OpraHU3MOB — OHMOIIEHO3

78 DKocucTemMa Kak OTKpbITasi cCHCTEMa

79 KpyroBoport BelecTs ¥ MOTOK YHEPTUH B
DKOCUCTEME

80 OCHOBHBIE TTOKa3aTEIN IKOCHCTEMBI

81 DKOJIOTUYECKHE MUPAMUJIBI

82 N3menenust cooOIIecTB — CYKIIECCHH

83 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P

U peK. DKOCUCTEMBI MOPEN U OKEAHOB




ITpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI

84 TYHJAP, JIECOB, CTEIEH, TyCTHIHb

85 AHTpPOIIOTr€HHbIE IKOCUCTEMBI
YpO0IKOCHCTEMBL.

86 IIpakTuyeckasi padora 4«lzyyenue u
onucaHue ypoo3KOCUCTEMbD»

87 3akoHOMEpHOCTH (POPMHUPOBAHUST OCHOBHBIX 05
B3aUMO/ICHCTBUI OPTaHU3MOB B DKOCHCTEMAX

88 KountposabHasi padora 7
TemaTnueckoe oneHUBaHUe
Tema 10 Buocdepa — rnodanbHas
aKkocucTemMa (6)
MexaHu3Mbl BO3JIEUCTBUS 3arpsI3HEHAN

89 pa3HBIX TUIOB HA CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIMOHHOM U
HKOCUCTEMHOM YPOBHSX

90 buocdepa — obmiermtanerapuas 060g09Ka
3emun

91 VYuenue B. U. Bepnaackoro o 6uocdepe

92 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHMOChepbl

03 KpyroBopoTsI BemecTB 1 OMOT€OXMMHYECKUE
LUKJITBI

94 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CylIH
Tema 11 YesioBek M OKpYy:KawlIas cpeaa
(69)

95 OKOJIOTUYECKHE KPU3HUCHI U UX TPUUUHBI

96 BosnelicTBue uenoBeka Ha onochepy

97 AHTpPONIOT€HHOE BO3JICHCTBHE HA
pPaCTUTENIbHBIN U )KUBOTHBIA MHUP

98 Oxpana nmpupoIbI

99 OCHOBHBIE TPUHIIUIBI YCTOMYUBOTO PA3BUTHS
YeJI0BEYeCTBA U MPUPOIBI
ParponansHO€ IPUPOAONIOIH30BAHUE H

100 COXpaHeHHEe OMOJIOTMYECKOTO pa3HOOOpa3us
3emun

101 KouTposbHast paGora 8

102 IMoBTopenne(14)

O000111eHME U CUCTEMATU3ALNA

TemaTu4eckoe OeHUBAHUE



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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