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[osicHuTenbHAS 3aIMCKA
MecTo y4eOHOro npeMeTa B yueOHOM IJIaHe

Pabouass mporpamma paccunTaHa (B COOTBETCTBHUM C Y4E€OHBIM IUTAHOM, TOJIOBBIM KalleHIapHBIM
yueOHbIM TpadukoM u3 pacyera (34 ydeOHBIE Henmenu B roj) Ha 3 yaca B Hemento, Bcero 102 daca.
[Ipenmer u3yuaercst Ha MPOPUIHLHOM YpPOBHE.

Ot160p dopm opranmzanuu 00y4eHHs] OCYIIECTBISIETCS C Y4ETOM €CTECTBEHHOHAYYHOI'O COJEPIKAHUSL.
Bonpmoe BHUMaHWE yxaensieTcs JTa0OpaTOPHBIM M MPAKTUYECKUM padoTaM, MHHUMYM KOTOPBIX
OIIpeJIeTIeH B KayKIOM pas/iesie POrpaMMBl.

Pabouyas mporpamma mo 6uosnoruu s 11 kmacca cocraBieHa B COOTBETCTBHH ¢ TpeboBanusMu OI'OC
COO mo nmpenmery «buosnorus», Ha OCHOBE IPUMEPHON POrpaMMBbl IO OUOJIOTUHN ISl CPETHEN HIKOJIbI
1 Ha ocHoBe [IprMepHO# TOCyAapCTBEHHOM MPOTpaMMBbI TIO OUOJIOTHH /ISl 00111€00pa30BaTEHHBIX IIKOJI
«buonorusy. 10-11 kaccel.

Y4eOHO-MeTOAUYECKUIT KOMILIEKT
1.AradonoBa N.b., CuBornazor B.U. buonorus. O6mas Ouonorusa. 10 xmacc. YueOHuk. ba3oBwiii u

yrayOnenHsiit yposau. M.: JIpoda, 20191

JlonmosiHuTEIbHAS JIUTEPATYPA

1. JembsakoB E.H., CoGone A.H. buomorms 10-11 kmaccel. COOpHHMK 3aaa4 W YIpaKHECHUH.
VYrnyonennsiit ypoBenb. M.: [Ipocsemienue, 2019.
2. Aradonosa U.b., babuues H.B., CuBornazos B.W. buonorus 10-11 xnacc. Pabouas mporpamma. M.:
[Tpoceemenue 2017.

[Inanupyemble pe3y/ibTaThl 0CBOEHHUS NPeAMeTa

IIpeomemnvie pe3ynbmamo:

e (GopMUpPOBaHHE CHUCTEMbl HAYYHBIX 3HAHUN 00 OOIIMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsIX
COBPEMEHHOM OMOJIOTHYECKON HAYKH;

e (dopMUpOBaHHE YMEHUN HCCIEAOBATh U aHAJIU3UPOBATH OMOJIOTUYECKHE OOBEKTHI M CUCTEMBI,
OOBSCHATHP 3aKOHOMEPHOCTH OHOJIOTMUECKHUX TMPOLIECCOB U SABJIEHUM, MPOrHO3HPOBATh
MOCJIEJICTBUS 3HAUMMBIX OMOJIOTHYECKUX MCCIICIOBAHMIA;

e OBJIAJICHUE YMEHHSIMH BBIJIBUraTh THUIOTE3bl HA OCHOBE 3HAHUN OO0 OCHOBOIOJIATAIONINX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSX M 3aKOHAaX, O TPOUCXOXKACHUU U CYIIHOCTH >KHU3HH,
MIPOBEPATh BBIIBUHYTHIE THIOTE3bl JKCIEPUMEHTAIBHBIMH CpeACTBaMH, (HOpPMyIUpys Leib
HCCIEI0OBAHUS;

® OBJIaJICHUE METOJAMH CAMOCTOSITETLHOM MOCTAHOBKH OMOJIOTMYECKUX IKCIIEPUMEHTOB, OMHUCAHUS,
aHaJIM3a U OLIEHKU JOCTOBEPHOCTH MOJIyYEHHOI'O pe3ynbTaTa.

Jluunocmmuwie pesynomamot:

e (¢opmupoBaHHe COOCTBEHHOW MO3MIIMM TO OTHOIIEHUIO K Ouoiornyeckoil uHbopmMaiuy,
MOJy4aeMoOU U3 pa3HbIX HCTOYHUKOB;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO, B TOM UHCJIE CaMOOOpa30BaHUIO, HA MPOTSKEHUH
BCEH JKU3HU;

® CO3HATEIbHOE OTHOIIEHHWE K HEMPEephIBHOMY O0Opa3OBaHUIO KaK YCIOBHUIO  YCIEIIHON
npodeccuoHaIBHOM 1 00IIECTBEHHOU AeSITENEHOCTH

JlocTrkeHre TMYHOCTHBIX PE3yIbTaTOB OIICHUBAETCS HA KAUeCTBEHHOM YpOBHE (6€3 0TMETOK).

Memanpeomemuvle pe3yiomamul.

® OBJaJCHHUEC COCTABJIAOIIMMHU HpOCKTHOﬁ U HMCCIIEA0BATEIIbCKON ACATEIBHOCTH II0 HU3YUYCHUIO
O6I_I_[I/IX OMOJIOrHYECKUX SaKOHOMCpHOCTGﬁ, CBOMCTBEHHBIX KUBOU mpupoac;



® YMEHHUE CaMOCTOSITENIbHO OIPEIENSATh LEIN U COCTABIIATH IJIaHbI;

® YMEHHE CaMOCTOSITENIbHO OCYIIECTBIATh, KOHTPOJIMPOBATH W KOPPEKTUPOBATh Y4eOHYIO H
BHEY4YeOHYIO (BKITIOYAasl BHEIIKOJIBHYIO) IEeSITEIHHOCTD;

® YMEHUE UCIOJb30BaTh BCE BO3MOXHBIE PECYPCHI ISl TOCTUKEHUS 1IENeH;

® yMEHHE BBIOMPATh YCIICHIHBIE CTPATETUN B PA3IMYHBIX CHTYaIUIX;

® YMEHHE OCYHIECTBISTh CAMOCTOSATENBbHYI0O WH(POPMAIMOHHO ITO3HABATEIBHYIO JEATEIbHOCTD,
BKJIIOYAsi yYMEHHUE OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX MH(POpPMALUHU, KPUTHUYECKU
OILICHUBATh U UHTEPIIPETUPOBATh NH(POPMALINIO, ITOJIYHAEMYIO U3 Pa3INYHBIX HCTOUHUKOB.

®opMbl, IEPUOIMYHOCTH U MOPSAA0K TEKYIIEro KOHTPOJISA YCIIeBaeMOCTH M MPOMEKYTOYHOM
arrecTaluu
Tak kak OWOJOTHs SBISETCS YCTHBIM TIPEIMETOM, OCHOBHOW (OpPMOW MPOBEPKH YCIIEBAEMOCTH
YYAIIUXCS SIBJSIOTCS JTUArHOCTUYECKHUE U MPOBEPOUHBIE PabOThI, KOTOPHIE MOTYT OBITh TMOJEJICHBI Ha
CJIEIYIOLME BUJIBIL:

e TEKyIlIMEe IPOBEPOUHbIE PabOTHI MO pa3jenaM (IPOBOAUTCS IO OKOHUYAHUU U3YUEHUSI KasKI0TO
paszzena, IpoA0LKUTEIBHOCTh — 10 15 MUHYT);

e uarHoctudeckas padbota (mpoBoauTcs 1 pa3 B 4eTBEpPTH, MPOJODKUTEIFHOCTD — 10 25 MUHYT)

® UTOroBas JUarHocTuyeckas padora (IpOBOAUTCS B KOHIIE TOAA).

KouTposnbsHble paboThl 1o OHONOTMM TNporpaMMoi He mnpeaycMoTpeHbl. I[IpoBepka 3HaHuUi
OCYILIECTBIISIETCSl MpPU MOMOIIM (PPOHTAILHOTO, WHIUBUAYAJLHOTO OIPOCOB, JAWAarHOCTUYECKUX U
MIPOBEPOUYHBIX PaboOT, TabOpaTOPHBIX PabOT.

Texymas npoBepka OCYLIECTBISETCA IOCIE H3YYEHHUs] OCHOBHBIX TEM B TEYEHHE y4yeOHOro roja.
[IpomexxyTrouHas MpoBepKa 3HAHMM — B KOHIE KaXAOTO MOJYroaus, B BHJE JAUArHOCTUYECKUX paloT.
WtoroBas auarHoctuueckass paboTa NPOBOAMUTCS B KOHIE ydeOHoro roja. Bcee 3amnaHupoBaHHBIE
IIPOBEPOYHBIEC, CAaMOCTOATENIbHBIE, J1A00PAaTOPHO-NPAKTHUYECKHE paOOThl BBIMOJHAIOTCS B TEUEHHE
y4eOHOr0 rojia B COOTBETCTBUHU € KaJICHAAPHBIM IIITAHUPOBAHUEM.

[Inanupyercs opraHm3anys W INPEACTABICHUE MUHHU-IIPOEKTOB HAa YPOKax B KOHIE IJIaB, a TaKXKe
HalKMCcaHUue UHIUBUIyalbHbBIX IPOEKTOB 00YUArOIMMHUCS, IO XKEJTaHUIO.

ATTecTanus NPOBOAUTCS 1O MOJIYTOTUSIM.

Jliia peanuzany IporpaMMbl UMEETCs 000pYIOBaHHbINH KaOMHET OMOJIOTHMH, KOMIBIOTEP C JAOCTYIIOM B
WuTepHeT, yCTaHOBJICHHBIMH JIMIIEH3MOHHBIMU IPOrpaMMaMU, MPOEKTOpP, y4eOHO-MeTOoAuuYecKas u
CIpaBOYHAs JIUTEPATypa, YICOHUKH, JIEKTPOHHBbIC ydyeOHbIE MOCOOMS M SHUMKIONEINH, Pa3IaTOUHBIN
MaTepuan A IpOBEACHUS TUArHOCTHYECKUX U CaMOCTOSATEIbHBIX padoT.

Conepxxanue nporpaMmmbl
Paznen 1 Bug (64u4)
Tema 1.1 PA3BUTHUE BMOJIOTUH B JIOJAPBUHOBCKHH ITEPUO/I. PABOTA K. JIMHHES (2 u)
DBOMIOIHS U 3BOJIOIMOHHOE yueHue. VcTtopusi 3BoMOLMOHHBIX uaeil. Kpeannonusm u TpanchopMuU3M.
CucremaTika kak Hayka. 3HadeHue padoT K. JIuHHes mo cucreMaTuke pacTeHU U KUBOTHBIX. buHapHas
HOMEHKJIaTypa. Bkiaa pa3inyHbIX yUEHBIX B Pa3BUTHE 3BOJIOLIMOHHBIX UJIEH.

Hemoncmpayus. IlopTpeTsl 1 6Morpaguu y4eHbIX, BHECIIUX BKJIaJl B pa3BUTHE IBOJIOLMOHHBIX UIEH.

Ocnosnvle nonamus. Opomouusa. Kpeaumnonmsm. Tpanchopmusm. DBomtonmonusm. Cucremaruka.
bunapHas HOMeHKIaTypa.

Tema 1.2 DBOJIIOHUOHHAA TEOPUSA XK. b. JIAMAPKA (4 u)



VYdenue o Tpajaliy KUBBIX OPraHU3MOB U TOHITHE «IECTHHIA cymiecTB». Teopus karactpod Kiosbe.
3akonsl Jlamapka (ynpaXHEHUE M HEYNPAKHEHHE OPTraHOB M HACIEIOBaHUE OIaronpuoOpEeTCHHBIX
npusHakoB). IlpencraBnenus Jlamapka 00 wu3menumBocTH. IIpencraBnenus Jlamapka O mpUYMHAX,
IIPEAINIOCHIIKAX U HAINpaBICHUM 3BOJOLMHU. 3HaueHue teopuu Jlamapka. [loHsTHe 0 Heolamapkusme U
ero npeacrasurensax. Jemoncrpanus. JKusne n gesrenbHocTs K. b. Jlamapka.

OcHosnvie nonamus. 3akoH. Teopus. OBomronusi. U3MEeHYUBOCTb.

Tema 1.3 [IPEJAITIOCBIJIKU BOSBHUKHOBEHMA YYEHUA Y. JIAPBUHA (2u)

[Ipenmoceinkn Bo3HUKHOBeHUs ydeHuss Y. JlapBuHA: MOCTWDKEHHS B OOJIACTH €CTECTBEHHBIX H
colMaibHO-93KOHOMHU- 101 yeckux Hayk (kocMoroHuueckas teopusi Kanrta—Jlamnaca, JOCTHXKEHUS B
00J1aCTH XUMHH, 3aKOH €UHCTBA OpraHu3Ma u cpeabl Pynse—CeueHnoBa, mpuHIUI Koppensiuu Kiosbe,
pabotsl K. bapa, paboter U. Jlaitens, paborsl A. Cmurta u T. ManbTtyca).

Tema 1.4 DBOJIIOIITMOHHAS TEOPUS Y. TAPBUHA (4 1)

OkcnenuuonHbli Marepuan Y. JlapBuna. Yuenue JlapBuHa 00 u3mMeHuMBOCTH. YueHue JlapBunHa 00
HUCKYCCTBEHHOM oTOope. BceolOmass wHAMBUAyadbHas W3MEHUMBOCTh M M30BITOYHAS YHCICHHOCTH
nmotoMcTBa. OrpaHUYeHHOCTh pecypcoB. bopb0a 3a cylmiecTBOBaHHME M €CTECTBEHHBIM OTOOp. Bumap
O00opeOBI 3a cymecTtBoBaHHe. [Ipeanoceiiku OOpHOBI 3a CYIIECTBOBAHME M €CTECTBEHHOrOo OTOOpa.
A. Younec u ero BKJIaJ B pa3pabOTKy TEOpHUH E€CTECTBEHHOTO oTOOpa. 3HadeHue Teopuu JlapBuHA.
[ToHsiTHE O CUHTETHUYECKOW TEOPUH HBOJIOLINH.

Jlemoncmpayus. buorpadus Y. Jlapuna. Mapmpyr u koHKpeTHble HaxoAkud Y. JlapBuHa BO BpeMs
MyTenecTBUs Ha Kopabdie «buriby.

OcHosnbie nowsmusi. I'pynmoBas W HMHAUBUAyalIbHAsh W3MEHUYMBOCTh. VICKYCCTBEHHBIM OTOOp.
beccosnarenpHbiii u metomumueckuin otéop. Ilopoma. Komkypenuwms. bopeba 3a cymiecTBoBaHue.
EcrectBennsiii oT60p. [lomoBoit oT6Op.

Tema 1.5 BUJ: KPUTEPUN U CTPYKTVYPA (4 u)

Bun kak reHeTMYeCKH U30JMPOBAHHAS CUCTEMa; PEIPOIYKTUBHAS U30JIALMS U ee MeXaHu3Mbl. Kpurepuu
BUIa: MOPQOJIOTHYECKUH, (U3UOIOTUYECKUM, OMOXUMUYECKUM, TEHETHYECKHH, SKOJOTHYCCKHM,
reorpaduueckuii. Buyrpennss ctpykrypa Buga. Cezonnas uzonsiuus. [loBegenueckas uzonauus. Buabr-
NBOMHUKH. KOCMOMOJMUTBI M 3HIEMHUKH. Apeall M ero pasHoBUIHOCTH. JlemoHcTparus. ['epbapum u
Jpyrue KOJUICKIIMOHHBIE MaTepuaibl, WUIIOCTPUPYIOIUEe MOPQOJOTUYECKHI KpUTepuil  BUIA.
JlaGoparopHble U npakTudyeckre padboTel M3yueHne U3MEHUMBOCTH U KPUTEPUEB BUJA, ONTUCAHUE BHUJIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO.

Ocnognvie nonamus. Bun. onynsuus. Kapuortun. ['enodon.

Tema 1.6 TIOITYJISALNSA KAK CTPYKTYPHAS EJUHUIIA BUJIA (2 4)

[lonynaunoHHass CTPYKTypa BHUIA; SKOJOTMYECKHE M TEHETHYECKUE XapaKTEPUCTHUKU MOMYISLUMN.
Hlemorpaduueckue TmoKazaTted W CTPYKTypa MOMYJSIIUH. Perynsius YWUCICHHOCTH TOMYJSIIUU.
D¢ddexTrBHAST YUCTCHHOCTD TOMYISIUU.

Ocnosnvie nonamus. lonynauus. Jlemorpadguueckue nokaszarenu. Posxxgaemocts. CmepTHOCTB. [lonoBas
CTPYKTYpa nomyiasuuu. Bo3pacTHast cTpyKTypa NOMYJISILIUH.

Tema 1.7 TIOTTYJISILINS KAK EJMHULIA DBOJIIOLNU (2 u)



[Tonmynsiuust — 3JIeMEHTapHas HBOJIIOLIMOHHAS €AMHMIA. DJEMEHTApHBIN 3BOJIIOLMOHHBIA MaTepual U
JJIEMEHTapPHOE JBOJIIOLIMOHHOE SIBJICHUE.

Ocnoguvie nouamus. T'enotun. I'eHopona. @PeHorun. DJEMEHTApHOE HBOJIIOLUOHHOE SBJICHHE.
OBOJIIOLMOHHBIN MaTepHUall.

Tema 1.8 ®DAKTOPBI DBOJIIOLIUU (4 u)

DneMeHTapHbIEe HBOJIIOLUOHHBIE (PaKTOPhl (MYTAl[MOHHBIN MTPOLIECC, U30JISLMS, NOMYJIALIMOHHBIE BOJIHBI,
npeiid 104 reHOB, ecTecTBEHHBIN OTOOpP). [lOMUHAHTHBIC W PEIICCCHBHBIC, MOJIC3HBIC, HEUTPAIbHBIC U
BpeaHble MyTanuu. Bunpl uamenunBoctu. Pesep mameHunBoCTH. DPPEKT «OYyTHUIOYHOIO TOPIIBIIIKAY.
Hemonctpanms. JKuBble pacTeHuss U KMBOTHBIE, TepOapuM U  KOJUIEKLIHH, MOKa3bIBaIOIINE
MHUBUAYAJIbHYIO U3MEHYUBOCTD. JIabopaTopHble U MPAKTHUECKHUE PAOOTHI.

Ocnognvie nonamus. Pakropbl 3BoJONMUA. MyTalvoHHas W3MEHYMBOCTb. Myranuu. MyTannoHHBIN
npouecc. Mzonsauusa. Ilonmynsunonusle BoiHbl. EcrecTBeHHbli 0TOOp. [lpeid renoB. Oddekr
«OYTBIJIOYHOTO TOPJIBIIIKAY.

Tema 1.9 ECTECTBEHHBI OTBOP — I'TABHAS IBUXKVYILIASL CUJTA SBOJIIOLMH (2 1)

@opMBI  €CTECTBEHHOr0 0TOOpa  (CTAaOMIM3MPYIONINM, ABWKYILUMN, IU3PYNTUBHBIN). SBieHue
UHIYCTPUAJIbHOTO MEJaHW3Ma U MEXaHU3M €ro BO3HHUKHOBEHHUS. BO3HUKHOBEHHE YCTOMYMBOCTH
HACEKOMBIX K SJOXUMHUKATaM.

OcHosnvie nouwsmus. JBwkymmii  ot6op. Crabwimmsupyromuid  oTtoop. Ju3pynTuBHBIH  OTOOp.
NupycTpuanbHbIdA METaHU3M.

Tema 1.10 AJAIITAIIMA OPI'AHU3MA K VYCIIOBUAM OBUTAHUA KAK PE3VJIBTAT
JEUCTBUA ECTECTBEHHOI'O OTBOPA (4 u)

HpI/ICHOCO6PITCJII)HI)IC 0COOEHHOCTH CTPOCHUA, OKpAaCKH TC€Jla U IMOBEACHHA KMBOTHBIX. PaSHOBI/I,Z[HOCTI/I
HOKpOBI/ITCJIBCTBeHHOI;'I OKpaCKu H (bOpMBI. HOBCI[CHLIGCKI/IG aJalrTannuun. broxnmmueckne aJalTalyu.
duznoiornyecKrue aarTalinuru. OTHOCHTENbHAS HeHeCOO6p33HOCTI) aﬂaHTaHHﬁ.

,ZZeMOHcmpaL;uﬂ. I/IJ'IJ'IIOCTpaI_II/II/I U JKHUBBIC pPACTCHUA H©W JKHUBOTHEIC, rep6ap1/n/1 N KOJIJICKIHNU,
IIOKa3bIBArOIIUC Mopq)onomqecxne azarTalnuu.

JIaGopaTopHble U TPaKTHUYECKUE PAOOTHI
BrisiBnenue MopQoaoruueckux aanTaiuii Ha mpuMepax pa3InyHbIX PaCTCHUH.

Ocnosnvle nonamus. Apnantauusa. Mopdonoruueckas agantanus. dusnonorundeckas ajgantanus.
buoxumunueckas ananranus. IloBenenueckas anantauus. [lokpoBuTenbcTBEHHas okpacka M (opma.
MackupoBka. JlemoHcTpauusa. MuMHKpus.

Tema 1.11 BUIOOBPA30OBAHUE KAK PE3VJIbTAT 3BOJIIOLNU (2 4)

ITytu (cocoObl) U CKOPOCTh BHJI000pa30BaHus; reorpadguueckoe (auionaTpuueckoe) U 3K0JI0rHYecKoe
(cummaTt- 106 puueckoe) BumgooOpazoBanue. ['eorpadguueckast 1 sKoorudeckas u3oisiuus. JuBepreHums.
Iubpunnzanus. [Momunuonau3zanus.

Jemoncmpayus. CXembl, WIUTFOCTPUPYIOIIME TMpoIlecC reorpaduveckoro BUA000pa30BaHUS; >KUBBIS
pacTeHHss W >KHBOTHBIE, TepOapUU ¥ KOJUICKIIMH, TMOKA3bIBAIOIINE PE3yAbTaThl MPHUCIOCOOICHHOCTH
OpPraHU3MOB K cpefie OOMTaHUS U Pe3y/IbTaThl BUA00Opa30BaAHUSI.



Ocnognvie nousmusi. Bunoobpazosanue. ['enodona. M3omsanus. ['eorpadudeckoe (amionaTpuyeckoe)
BHJI000pa30BaHuUE. DKOJIOTHYECKOE (cumnarpuyeckoe) BHJI000pa3oBaHue. JuBepreniusi.
[Nonmunmnonauzanus. I'mépunuzanus.

Tema 1.12 COXPAHEHUE MHOI'OOBPA3US BHJOB KAK OCHOBA YCTOWYMBOI'O
PA3BUTHUSA BUOCDEPHI (2 u)

I'maBHbIE HampaBlieHUS HBOJIIOLIMOHHOIO Ipoliecca. buosormyeckuii mporpecc M OHOJOTUYECKHM
perpecc (A. H. CesepuioB). [lytu mocTrkeHnst OHOJIOTHYECKOTO TIporpecca.

OcnosHvle nonsmus. buonorndeckuid mporpecc u Omojoruyeckuii perpecc. Mopdodusnoaornueckuii
(MopdodyHKIIMOHANBHBIN) mnporpecc. Mopdoduzuonornyeckuii (MoppodyHKIIMOHATBHBIN) perpecc.
Apomopdo3s. Unnoananranus. O6mas neresepanus.

Tema 1.13 JIOKA3ATEJIbCTBA 3BOJIIOLIMN OPTAHUYECKOI'O MUPA (4 u)

[Mutonornyeckue # MOJIEKYISIPHO-OHMOJOTHYECKHE (MOJEKYIAPHO-TEHETHYECKUE), CPaBHUTEIHHO-
aHATOMUYECKHE (CPaBHUTEIHHO-MOP(HOIOTHYECKUE), IMAJICOHTOJIOTUUECKHE, HSMOPHOJIOTHUECKHE |
Oonoreorpaduueckre JOKa3aTeIbCTBa OBOJIONMU. 3aKOH 3apoJbIIIeBOro  cxojctBa. (OCHOBHOU
OuoreHeTHYeCKui 3akoH (3akoH Mromepa—I exkens). Jpeiid KOHTHHEHTOB.

Jemoncmpayus. Wnmioctpanuy, JEMOHCTPUPYIOIIME CXOJCTBO pAHHUX 3TalmoB SMOpPHUOHAIBLHOTO
Pa3BUTHS TTO3BOHOYHBIX; MYJISDKH M IPYTrH€ HATJBSIIHBIE MaTEPHAIbI, WIITIOCTPUPYIOIIE aHAJIOTUYHBIE U
TOMOJIOTUYHBIE OPTaHbl, PYAUMEHTHI U aTABU3MBI.

OcHnosnvie  nouamus.  Ilutomorms.  MonekynspHas  Ouonorus.  CpaBHUTEIbHAs  aHATOMMUSI.
[TaneonTtomorusi. buoreorpadus. Amnamoruuneie opradbl. ['OMOJOTHYHBIE OpraHbl. PyIWMEHTHI.
AtaBu3Mbl. OHTOreHe3. duorexes.

Tema 1.14 PASBUTHE ITPEJICTABJIEHMI O TIPOUCXOXIEHUU XKU3HU HA 3EMJIE (2 )

Konnenmuu abuorenesa u 6moreneza. Onbitel @. Pequ, JI. Crnanannann 1 M. M. TepexoBCKOro, OmbIT
JI. Tlactepa. ['MnoTe3bl CTAIMOHAPHOTO COCTOSAHUS M NaHcnepMuu. /Jemoncmpayus. CxeMbl onbITOB O.
Penun, JI. Cnananuanu u JI. ITacrepa.

OcHosnvie nonamus. Abnorenes. buorenes. [Tancriepmus. Teopus CTalIMOHAPHOTO COCTOSTHHSL.
Tema 1.15 COBPEMEHHBIE ITPE/ICTABJIEHI S O BOSHUKHOBEHWU XXU3HU (44)

Opranvueckuii MUp Kak peE3ylbTaT 3BOJIONUU. BO3HMKHOBEHHME M pa3BUTUE JKU3HU Ha 3emiie.
Xumuyeckuil, npeaduosnorunueckuii (teopus akagemuka A. M. OnapuHa) u OHOJIOTHMYECKUN ATarlbl
pa3BUTHS )KUBOU MaTepuu. Teopusi Onomnossa. AGUOreHHOe MPOUCXOXKICHUE OPraHUIECKIX MOHOMEPOB.
OkcnepumenT C. Munnepa. [losiBneHue koarepBaToB, IpOOHMOHTOB, MEMOPAHHBIX CTPYKTYP, IPOKAPHOT,
9yKapuoT, reTepoTpodoB, aBTOTPO(HOB.

Hemoncmpayus. CxeMbl BO3HMKHOBEHMs KOallepBaTOB, MPOOMOHTOB, MEMOpPaHHBIX CTPYKTYPp,
IIPOKApUOT U OJHOKJIETOYHBIX IYKAPHOT.

Ocnosnvie nouamus. buonos3. Koauepsar. IIpobuont (mpoTo6uoHT). I[IpokapuoTbl. DyKapHOTHI.
I'erepoTpodsl. ABTOTpO(dEI. AHAIPOOBI. A3POOHI.

Tema 1.16 PASBUTUE XKNU3HU HA 3EMIJIE (8 1)

PasButne xu3HM Ha 3emMiie B apXGﬁCKYIO n HpOTCpO30ﬁCKyIO 9PHI. IlosiBneHue sgapa, IOJIOBOTO
Pa3MHOXKCHUA, MHOTOKJICTOYHOCTH, (I)OTOCI/IHTe3a. HepBLIe CJICObl XKU3HU Ha 3emine. IlosBaeHue Bcex
COBPCMCHHBIX THUIIOB 0CCIIO3BOHOYHBIX JKHBOTHBIX. HCpBBIC XOPAOBBIC. Pa3zButre BOIHBIX paCTCHHf/'I.



Apomopdo3sl apxes U HpoTepo3osi. PazBuThe xu3HM Ha 3emiie B Mayeo30ickyro 3py. [losiBienue u
IBOJIIOLMS CYXONYTHBIX pacTeHuid. IlanopoTHHKM, ceMeHHbIE MalOPOTHUKH, FOJIOCEMEHHBIE PACTEHMS.
Bo3HUKHOBEHHE TO3BOHOYHBIX: PHIO, 3€MHOBOJHBIX, PECMBIKAIONIUXCS. BbIXoa Ha cymly pacTeHHid U
KHUBOTHBIX. ApoMopdo3bl naneo3os. Pa3purue xu3Hu Ha 3emiie B ME3030MCKYI0 M KaifHO30MCKYIO 3PBI.
[losiBneHne W  pacrnpocTpaHEHME IOKPHITOCEMEHHBIX pacTeHuid. BoO3HMKHOBEHME NOTHULl U
Miiekonuraromux. TermnokpoBHocTh. IlosBieHMe wu  pasBuTHe mpuMaTtoB. [losBieHHME YenoBeKa.
Apomopdho36l Me30305 1 KAHHO3051

. emoncmpayus. Penpogykuun kaptuH 3. bBypuana, oTpaxaoomux ¢GayHy u (uopy pa3iudHbIX 3p H
MIEPUOJIOB; CXEMbI Pa3BUTHUS LIAPCTB KUBOIM MPUPOJIbI; OKAMEHEJIOCTH, OTIEYATKH PACTEHUIl B JIPEBHUX
nop

OcHosnvie nouwsmus. DoH. Dpa. Ilepuon. Dmoxa. Apomopdos.
Tema 1.17 TUTTIOTE3bI TIPOUCXOXJIEHUW S YEJIOBEKA (2 1)

AHTponoreHes u ero IBWXKyIHe cuibl. [IpeacraBneHus o MpOUCX0K/IEHUHU YEJIOBEKa B pa3HbIe MEPHO/IbI
ucropun Hayku. Tpynel [apBuna «IIpoucxoxjaeHue 4ejaoBeka M MOJIOBOKM OTOOp» U «O BBIpaKEHUU
SMOIMHA Yy JKUBOTHBIX U uesnoBeka». OCHOBHbIE aHTPOMOMOP(O3bI: OOIIECTBEHHBIH 00pa3 KHU3HHU,
MPUCTIOCOOIEHHS K TIEPEMEIICHUIO 10 BETBSM, OOIIECTBEHHOE BOCIUTaHHE MMOTOMCTBA. JlokazarenabcTBa
YKUBOTHOTO IIPOUCXOKJICHHSI YEIOBEKA.01aX. MOIen CKeJIeTOB YEIOBEKa U TO3BOHOYHBIX JKHUBOTHBIX.

OcnogHvie nonsamus. ARTpOTIOTeHe3. [[BIKYIIME CUITbI AHTPOTIOTEHE3A.
Tema 1.18 TIOJIOXKEHUE YEJIOBEKA B CUCTEME XXMBOTHOI'O MUPA (2 u)

[Ipoucxoxnenue yenoBeka. Mecto yenoBeka B KUBOUW mpupojsie. CUCTEMATHYECKOE MOJOKEHUE BHUAA
Homo sapiens B cucteme >KUBOTHOTO Mupa. [Ipu3Haku ¥ CBONCTBA YEIIOBEKA, MO3BOJISIOIINE OTHECTH €T0
K pa3JIMYHBIM CUCTEMATHYECKUM T'PYITIaM 11apCTBA KUBOTHBIX.

OcnogHuvie nonsimus. XopaoBble. Mnekonutatomue. [Ipumartel. PyquMeHTsl. ATaBU3MBI.
Tema 1.19 SBOJIIOLINA YEJIOBEKA (4 u)

Craguu 5BOJIIOLMK YeNOBEKa: MPUMAaThl — MPEAKH YeJIOBEKa, aBCTPAJONMUTEK, YEIOBEK YMEIbI,
JPEBHEUIINN YeNOBEK, JPEBHUI YEIOBEK, MEpBble COBpEMEHHbIE JoAU. Pojb couuambHbIX (aKTOPOB
aHTPOIOreHe3a B CTAHOBIICHUH YelloBeka. JlemoHcTpanus. Cxema OCHOBHBIX ATAlOB 3BOJIOIMH YeJIOBEKa
U PEKOHCTPYKLUU 00JIMKa IPECTaBUTENEH Pa3IMYHBIX STAllOB aHTPOTIOT€HE3a.

DKcKypcu AHTponoreHe3 (MCTOpUYECKHil, KpaeBequeCKuil niik OMOIOTUYECKU My3el).
OcHosnvie nouamus. Jlpuonutexku. ABcrpanonureku. Apxantponsl. [Taneoantponsl. HeoanTpomnsr.
Tema 1.20 YHEJIOBEUECKUE PACHI (4 u)

HOHyJ'IfII_[I/IOHHaH CTPYKTypa BHIA Homo sapiens; YCIIOBCUCCKUC DPACHI; pacoo6pa30BaHHe; COINHCTBO
MPOUCXOKACHUA pac. HpI/ICHOCO6I/ITeHBHOe 3HAYCHUC PpPaACOBBIX TIPHU3HAKOB. BupoBoe emuHCTBO
YCJI0BCUYCCTBA.

Ocnoenvie nonamus. Paca. bonbmas paca. Manas paca. Haius



Pa3znen Jxocucrema (32/4aca)
Tema 2.1 OPTAHN3M U CPEJA. DKOJIOTMYECKUE ®AKTOPHI (4 4)

Opranm3m u cpena. @akropel cpensl obutanus. Kimaccupukaimst 3K0I0rHYECKHX (aKTOPOB.
Cpenpl XM3HU M MX XapakTepuctuka. [IpsmMoe M KocBeHHOE BiIMSHHME (PAKTOPOB Cpeabl Ha
opranu3M. M3MeHYMBOCTb OKOJOTHYECKUX (akTopoB. [Ipenmensl BBIHOCIMBOCTH. 30HA
ontumyMa, 30Ha yraerenus. CreHoO6u 113 onThl U 3BpHOMOHTHL. OrpanuumBarouInii (akrop.
3akoH MUHUMYyMa JInOuxa. Dkonoruyeckas HuIIa.

Jemoncmpayus. HarnsaHsle mMaTepuanbl, JEMOHCTPUpPYIOLUE BIUSHUE (PAaKTOPOB Cpeabl Ha
OpraHu3M.

Ocnognvle nowsmus. Jxonorus. OxocucreMa. Cpena oOutaHus. DKoJormdeckuil akrop.
[Ipenens! BeiHOCTMBOCTU. OTpannunBaomui ¢pakrop. CTeHoOOMOHTHI. DBPHUOUOHTHI

. Tema 2.2 ABUOTUYECKHUE ®AKTOPBI CPEJIbI (4 1)

®daxTopel cpenbl 0OMTAaHUS M NPUCHOCOOJIEHUS K HUM KHUBBIX OPraHu3MOB. AOMOTHYECKHE
¢dakropsl cpenbl. Ponb TeMmmeparypbl, OCBELIEHHOCTH, BIQXKHOCTH U ApPYrux (akTopoB B
KU3ZHEJESATEIbHOCTH COOOLIECTB U  OpPraHu3MoOB. TeMJIOKpOBHbIE M  XOJOJHOKPOBHbBIE
opranu3mbl. CBeToJIIOOMBBIE, TEHEBBIHOCIMBBIE M TeHENoOuBbIE pacreHus. [loBeneHueckue
aJanTalny.

Ocnognvle nousmus. Adbuotudeckne (Gaktopsl. TerIOKpOBHBIE OPraHU3Mbl. X0JIOJHOKPOBHbBIE
opranu3mbl. ['omoitiorepmus. Ilovikunorepmus. CykkyneHTel. Amantanuu. CBeTOTIOOWBBIC
pacteHus. TEHEBBIHOCIMBBIE pacTeHUs. TeHemoOuBbIe  pacTeHUs.  DOTONMEPUOTU3M.
buonoruueckue putmbl. Crstuka.

Tema 2.3 BUOTUYECKUE ®AKTOPLI CPE/IbI (4 1)

buoTtnueckue akropsl cpenbl. PopMbl B3aUMOOTHOLLIEHUN Mexay opraHuzMamu. [lo3uTuBHbIE
OTHOIIEHUS — CHUMOMO3: MyTyalu3M, KOOIepalnus, KOMMEHCaIu3M. AHTHOMOTHYECKUE
OTHOIICHUS: XUIIHUYECTBO, Mapa3suTH3M, KOHKYpeHIHs. [IpucnocobaeHnss XuHIUKOB U KEPTB.
AnanTanuu mapasutoB. HeliTpanbHbie oTHOMICHHS — HedWTpanm3M. [lpunnun ["ay3e (mpuHImn
KOHKYPEHTHOT'O MCKJIFOUEHUS).

Jemoncmpayusi. Illpumepsl cuMOno3a MpeACTaBUTENEH Pa3IMUHBIX [APCTB )KUBOW MPUPOIBI.

Ocnosnvle nousamusa. buotnyeckue ¢aktopel. Myrtyamusm. KommeHcanuzM. AHTHOHO3.

HapaSI/ITI/ISM. XHITHUYECTBO. KOHKprHI_II/IH. CumMOmos3. HpI/IHI_[I/IH KOHKYPCHTHOT'O MCKIIFOUCHUS.
115

Tema 2.4 CTPYKTYPA DKOCUCTEM (4 u)

EctecTBeHHBIE CcOOOIIECTBA JKUBBIX OpraHu3MoB. VcTtopus ¢GOpMHpOBaHUS TMPHPOTIHBIX
coobuiectB. buoreoneno3sl. KoMmoHEHTh OMOIr€OIEHO30B: MPOJYLEHTbI, KOHCYMEHTHI,
penyueHTsl. buoleHo3bl: BHIOBOE pa3zHOoOpas3ue, IUIOTHOCTh MOMynsauui, Ouomacca.
CnocoOHOCTh 3KOCHCTEM K camomnojjepxaHuto. [lepBuuHas W BTOpUYHAS TPOIYKIUS.
Knumartndeckue, reorpaguieckre 1 MOYBEHHbIE TApAMETPhl IKOCUCTEMBI.

Hemoncmpayus.  CxemMa  NPOCTPAHCTBEHHOH  CTPYKTYPhl ~ DKOCHCTEMBI  (SIPYCHOCTB
PacTUTENILHOTO COOOIIECTBA).
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Ocnogénvie nowsamus. Jxocuctema. buoneno3. buoreonenos. Ilpoaynentsi. KoHcymeHTSI.
Penyuentst. [lepeuunas npoaykuus. BropudHas npoayKuus.

Tema 2.5 IUIIEBBLIE CBSI3U. KPYTOBOPOT BEIIECTB U [OTOK DHEPIUU B
DKOCUCTEMAX (2 u)

Henu u cetn nuranus. Tpoduyeckue ypoBHH. DKOJOTUYECKHE MUPAMUIbL: YUCEN, OMOMACCHI,
sHepruu. KpyroBopoT BelecTB ¥ NOTOK SHEPTHH B DKOCHCTEMAX.

Hemoncmpayus. CxeMbl, WIUTIOCTPUPYIOIINME MUIIEBBIE LENU U CETH, KOJIOTUYECKUE TUPAMUIBI
U KPYrOBOPOT BEIIECTB M IMOTOK JHEPTUU B dKocHcTeMax. JlabopaTopHble M MPAaKTUYECKHE
paboTel CocTaBieHHe MACTOUIIHBIX U JETPUTHBIX MUILIEBBIX IIEMeH, CXeM KpyroBOpOTa BEILIECTB.

Ocnosgnvie nonsamus. Ilumesas nens. IlumeBas cerb. Tpoduueckuii yposenb. Kpyroeopor
BEIIECTB U MOTOK PHEPruM B dKocucTemax. [lactOuminas numesas nens. JleTputHas nuieBas
LElb.

Tema 2.6 [IPUUYNHBI YCTOMUYNBOCTU U CMEHBI DKOCHUCTEM (2 1)

N3menenne cooOmectB. CmeHa skocucteM. JlMHaMHuueckoe paBHOBecHE. 3aKOHOMEPHOCTH
CMEHBI 3KOcHCTeM. DKckypcuu EcTecTBeHHBIE (NMIPUPOAHBIE) SKOCUCTEMBI (JIEC, JYT, BOJOEM
U T. JI.) CBO€H MECTHOCTH.

Ocnognvie nowsimus. (CMeHa DKOCHCTEM. YCTOWYMBOCTh JKOCHCTEM. JInHammyeckoe
paBHoBecue. Cykueccust. [leppuunas cykieccus. Bropuunas cykueccus.

Tema 2.7 BJIMSIHUE YEJIOBEKA HA DKOCUCTEMBI (2 u)

DKoJIOTHYECKHE HapymieHus. ArpoueHosbl. MaTpoaykums. JlabopaTtopHble M TPaKTHYECKHE
pabotel M3yueHue M ONHCAaHHE DSKOCHUCTEMBbI CBOEM MECTHOCTH, BBISBICHHE THIIOB
B3aMMO/ICMCTBHS pa3HbIX BUJIOB B TAHHOM 3KOCHUCTEME.

Dkckypcuu MckyccTBeHHbBIE 9KOCHCTEMBI (ITapK, CKBEP, Cajl, MOJIe U T. J1.) B CBOEH MECTHOCTH.

OcHosHbie nousimus. ArporieHo3. AGOPHUreHHbIE BUIbI. BUABIIPUTIIETBIIHL.
Tema 2.8 BUOCDEPA — I'JIOBAJIbBHASI DKOCUCTEMA (2 u)

buocthepa — xuBasg obonouka mmaHeTl. CTpykTypa Ouocdepsl. Komnonentsl Ouocdepsr:
’KMBOE BEIIECTBO, BUJIOBOW COCTaB, pa3HooOpa3ue W BKJIAJ B OMOMaccy; OMOKOCHOE U KOCHOE
BenectBo Ouoctepbr (B. WM. Bepnanckwuii). KpyroBopoT BemiecTB B mpupoze. | 'paHHUIbI
ouochepsl. Pacrpenenenue xuBoro BemiecTBa. ['eoXxuMuveckue Mmpouecchl. JleMoHCTpamus.
CXeMbl, WLTIOCTPUPYIOIIUE CTPYKTYPY U TPAHULIBI OHOCHEPHI.

Ocnosnuvle nonsmusa. buocdepa. Kupoe BemectBo. KocHoe BemecTBo. brokocHoe BemecTso.
buorennoe BemectBo. JKu3HeHHbIe IIeHKU. CryIIieHNs )KU3HH.

Tewma 2.9 POJIb )KBbIX OPTAHM3MOB B BUOC®EPE (2 u)

Ponp xmBOTO BemectBa B Owocdepe. KpyroBopor Boabl W yriepoga B - Ouocdepe.
Hemoncmpayus.  CxeMbl  KpyroBopoTa BOJBI W yrjiepoja. HarisaHelid — Marepuan,
WJUTIOCTPUPYIOIIHA pa3HOOOpasue KUBOTO B buocdepe.

Ocnognvie nousimusi. KpyroBopoT BELIECTB.
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Tema 2.10 BUOCDEPA U YEJIOBEK (2 u)

[IpsiMoe ¥ KOCBEHHOE BIMSHHE deJoBeka Ha Ouochepy. Ilpupoansie pecypcbl M HX
UCTOJb30BaHUE. AHTPOIOTEHHbIE (DAaKTOPBHI BO3JCWCTBUS Ha OMOLIEHO3BI (POJIb YelloBeKa B
IIPUPOJIE); TOCIEACTBUS XO3SHUCTBEHHON MAEATEIbHOCTU YEJOBEKa. buoreoxumuueckas poiib
yenoBeka. CoBpeMeHHBIE TPOMBIIIIIEHHBIE Tpou3BocTBa. Hoocdepa.

OcHosnbvie nonamus. Autponorenusie gpakropsl. Hoocdepa.
Tema 2.11 OCHOBHBIE DKOJIOT'MYECKHWE ITPOBJIEMbI COBPEMEHHOCTH (2 u)

AHTpOIIOTeHHOE BIMsIHUE HA aTMochepy U ruapocdepy. Dpo3us nouskl. [IpupoaHbIe pecypcbl
Y UX KCIOJIb30BaHHUE.

JlabopaTopHble W TMPaKTHYECKHE pabOThl AHAIM3 M OIEHKA IOCIEACTBUN JEATEIHHOCTH
YeJI0BEKa B AKOCUCTEMAX.

OcHosnbie nonamus. 3arpsisHeHHe atMmocdepbl U THApocdepbl. Dpo3us mnouB. KuciaotHeie
noxu. [TapaukoBsiii 3¢ dexT. Dkoaorudeckas karactpoda.

Tema 2.12 ITYTU PEIHEHU S SKOJIOTUYECKUX TTPOBJIEM (2 1)

[Tpo6meMbl panoHaIBHOTO MPUPOIOTIONB30BAHMS, OXPAHbI IPUPOIBI: 3aIIUTA OT 3arPsI3HCHUM,
COXpPAaHCHUEC OJOTAJIOHOB MW IIaMATHHUKOB TIPUPOIOEI, oOecrieuenne MNpUPOAHBIMH pECYypCaMU
HaceneHus: TIaHeThl. (OCHOBBI  PAIMOHATBLHOTO TPHPOIOIOIB30BaHUs. MeXIyHapOo HbIC
npupoaooxpanHbie opranuzanuu u nporpamMmmsl FOHECKO 1o oxpane npuposi.

Jlemoncmpayusa. KapTel 3amoBeNHBIX TeppuTOpuid Hamied crpaHbl. JlaGopaTopHble U
MpaKTH4ecKkue paboThl AHANU3 U OLEHKa INI0OAJbHBIX IKOJIOTMYECKUX MPOOJIEM U MyTell ux
pelieHusl.

OcHosnvie nowsmus. OxpaHa TpUPOJbl. ParmoHanibHOE mpupoaomnosb3oBanue. CeBooOOPOT.
3anoBeAHuK. 3aka3zHuk. HarmonansHbii mapk. KpacHast kaura

TemaTuveckoe IJIAHUPOBAHUE

Ne Tema ypoka Koa- | Ilaparp
YPOKa BO ag
4acoB | y4eOHU
Ka
I'nasa 1. Bug 66 uacos.
1 buonorus xak Hayka. 1
2-3 PazBuTne Owonormu B J0JapBUHOBCKMK mepuoa. Pabora 2
K. Jlunnes
4-7 .OBosmonnoHnHas reopust JK. b. Jlamapka 4
8-9 IIpennoceinkn Bo3HUKHOBEHMS yueHus Y. JlapuHa 2
10-13 | OBomonunonHas reopus Y. Jlapsuna 4
14-17 | Bua: KpuTepuu U CTpyKTypa 4
18-19 | IlomynsiuMs Kak CTPYKTYpHasl €IMHUIIA BUIA 2
20-21 [HonmynAuus Kak equHULA SBOJTIOLUT 2
22-25 DaKTOPBI IBOJIIOLINU 4
26-27 | EcTecTBeHHBIN 0TOOp — TIaBHASI IBMKYIIAS CHUJIA SBOJIOLIUU 2
28-31 | ApanTanus opraHu3Ma K YCIOBUSM OOHMTaHUS KakK pe3yibTaT 4
JeWCTBUS €CTECTBEHHOTO 0TOOpa
32-33 | BunoobOpa3oBaHue KaKk pe3yabTaT 3BOJIIOIUH 2
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34-35 | CoxpaHeHre MHOT000Opa3Hs BUIOB KaK OCHOBA YCTOWYMBOTO 2
pa3BuTHs OGHOChEpsI
36-39 | JlokazarenbCcTBa BOJIOIMK OPraHMYECKOTO MHUpa 4
40-41 Pa3BuTHe npencTaBiaeHuil 0 NPOUCXOXKICHUM KU3HU HA 3eMIIe 2
42-45 | CoBpeMeHHBIE TPEICTABICHHS O BOSHUKHOBEHUH )KU3HU 4
46-53 | Pa3BuTHe xu3HU Ha 3emiie 8
94-55 | I'umoTe3sl MPOUCXOXKICHUS YEIOBEKa 2
56-57 | [losoxeHue 4emoBeKa B CHCTEME KHUBOTHOTO MHpa 2
58-61 | DBomronms YemoBeka 4
62-65 | YenoBedyeckue pacel 4
66 0000meHne 1
I'nasa 2. Ixocucrema (364)
67-70 | Opranusm u cpega. IKoIOTHUIECKHE (HaKTOPHI 4
71-74 | Abuotndeckue GakTOPbl CPEIbI 4
75-78 | buoTtnueckue GakTopbl cpebl 4
79-82 | CtpyKTypa d3KOCUCTEM 4
83-84 | [MumeBbie cBs3u. KpyroBOpoT BEmIECTB W TMOTOK DHEPTUU B 2
IKOCHUCTEMAX
85-87 | [IpuumHBI YCTOWYMBOCTH U CMEHBI SKOCHCTEM 3
88-89 | BnusHme yenmoBeka Ha YKOCHUCTEMBI 2
90-91 | buocdepa — riTodaTBHAS SKOCUCTEMA 2
92-93 | Poub )XHUBBIX OpraHU3MOB B Orocdepe 2
94-96 | buocdepa u yenosek 3
97-98 | OcHOBHBIE IKOJIOTHYECKUE TTPOOIEMBI COBPEMEHHOCTH 2
99-100 | . Ilytum pemreHus 3KOJIOTHYECKHX MPOOIEM 2
101-102 | Pe3epBHOE BpeMs 2
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Kaneﬂnapﬂo-TeMaaneCRoe IJIAHUPOBAHUE

Ne OCHOBHBIE 3JIEeMEHTBI
Tema ypoka IInanupyemble pe3yJbTaThl 00y4eHHs IIpakTnka ILaan pakr
n/n COJepKAHUSA
I'naBa 1.Bun.
(66 uacoB)
1 buosorus kak IIpenmer u 3ama4n obmIeit
HayKa. OMOJIOTUH, CBSI3b OMOJIOTHH C
Opyrumu Haykamu. Poss
OMOJIOTUUECKHUX TEOPUH, UICH,
2-3 | PazButue Hcropus pa3BuTHs OUOJIOTMHU B O1ieHUBAIOT BKJIAJl Pa3JIMYHbBIX YUCHBIX B JlemoHcTpanusi.
GHOJIOTHH B JI0APBUHOBCKHUIA TIEPHOL. pa3BuUTHE OMOJIOTUH, OTIPEIIEISAIOT POJIb [TopTpeTs U
10 IaPBHHOBCKHUM HcTopust 3BOJTIOIMOHHBIX UIEH. K6 Jlunnes B pasBuTHU %HCTeManIKH’ ororpadMu y4eHbIx,
OOBSICHSIIOT MPUHIUIIEI OMHAPHOM
nepuoj. Pabora Pa6ots! K. Jluaaes o PHHIL p BHECIIIMX BKJIaJl B
HOMEHKJIATYpbl, ONIPEJEISAIOT OHSATHE
K. Jluuues CHUCTEMaTHKE U UX 3HAYCHUE. pasBUTHE
«OBOJIIOLIMOHHOE YYCHUE»
CucreMaTuka Kak Hayka. SBOJIFOLHOHHBIX
CucreMaT4ecKue KaTeropuu. VeI
DTanbl pa3BUTHUSI HIBOJTIOIIMOHHOTO
y4EHUs
4-7 | DBONIIOLIMOHHAS Teopus Jlamapka. Ee 3HaueHre u | XapakTepu3yroT COAEpKaHUE U 3HAUEHUE HemoHcTparus.
TCOpHU OCHOBHBIE ITOJIOKEHUS. YUeHUE 3BOJ‘IIOLII/IOHHOI71 TCOpHUU JIaMapKa Kusznp n
K. b. Jlamapka Jlamapka o rpaganuu, JeATEILHOCTD
W3MEHYMBOCTHU U POIHU K. b. Jlamapxka.
OKpY’Karollen cpeibl B
sBoIOLMU. MecTo Teopuun
Jlamapka B COBpeMEHHOM
Hay4HOU Napajgurme
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8-9 | IIpemrocsuikn [Ipennoceuiku Teopun 3Bomtonu | OLIEeHUBAIOT €CTECTBEHHO-HAYUHBIE U
BO3HUKHOBCHUA Y. lapBuHa. Bxian COLMAIBHO-3KOHOMUYECKUE MPEIITOCHUIKH
YUeHUSs MIPEJICTAaBUTENICH €CTECTBEHHO- BO3HUKHOBEHUS Teopuu JlapBuHa u
Y. /lapsuna HayYHBIX ¥ SKOHOMUYECKHIX XapaKTePU3YIOT BKJIA/I OTACITBHBIX
TUCIMILTAH B Pa3BUTHE npeauiectBeHHUKOB Y. J[apBuHA B pa3BUTHE
SBOJIIOIIMOHHBIX HJICH 9BOJIIOIIMOHHEIX UJICH
Y. lapBuHa. IlyremectBue
Y. NapsuHa Ha kopabie «burin
Y €r0 HayJYHbBIC PE3yJIbTATHI.
Pa6oter A. Yomneca. Yuenue
JlapBuHa 00 MCKYCCTBEHHOM
otbope
10- | OBomronnonHas OCHOBHBIE TIOJIOXKEHHS TEOPUH XapaKkTepu3yloT cojiepKaHKe YBOIIoHonHo | JleMoHcTpanust.
13 | reopus Y. Jlapsuna | spomonuu Jlapsuna. Yuenue Teopun JlapBUHA, CPABHUBAIOT Buorpadus
JlapBuHA 00 U3MEHYUBOCTH, HEOIPEJICTICHHYIO U ONPEICIICHHYIO Y. JlapBuHa.
IIPEANOCHUIKAX, MEXAHU3MAX 1 M3MEHYUBOCTD, €ECTECTBEHHBIN U MapipyT u
pe3yIIbTaTax IBOJIOLHMN. HCKYCCTBEHHBIN 0TOOD, (hopMBI OOPHOBI 32 KOHKDETHBIC
3Hauenue Teopuu JlapBuHa B CYMECTBOBAHNC Haxoaku Y.
CO3/ITaHUU COBPEMEHHOM JlapBuHa BO BpeMst
€CTECTBEHHO-HAY4YHON KapTHHBI MyTEHIECTBUS Ha
Mupa Kopabiie «buripy
14- | Bun: kpurepuu u Onpenenenne Bujga u kputepren | ONPEACISAIOT NOHATHE «BHI U JlemoHCTparusi.
17 CTPYKTypa suna. Knaccndukarus kputepues | XAPAKTEPH3YIOT KDUTEPHH BUJIA, OMHCHIBAIOT TepGapu 1 Apyrie
BHJTA ¥ HX CONEPKAHHE oco0eil Buia IO pa3IMuHbIM KPUTEPHSIM KOJLIEKLIUOHHBIE
MaTepuabl,
WJLTIOCTPUPYIOIIHE
Mop(hoTIorHIecKuit

KpUTEpUH BUA.
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JlaboparopHusble u
MPaKTHYECKHE
paboTsl M3yueHue
U3MCHYUBOCTH U
KpUTEPUEB BUA,
OIIMCaHUuEC BUAOB IIO

MOP(OJIOTHIECKOMY
KPHUTEPHIO.
18- | Homysmsiumst Kak Onpenenenre NONyJIALUY. OnpenensitoT NOHIATHE KITOMYJISIHS) U
19 | crpykrypHas CrpykTypa nomyssum. BBISICHSIIOT, YTO TaKO€ CTPYKTYpa MOMYJIsSLuH,
CANHHUIIA BUa YuciIeHHOCTE MOy, OIMHUCBIBAIOT IMOIMYJIAIUIO 11O MOKA3aTCIIAM,
I0JIOBAs ¥ BO3pAcTHAsl CTPYKTYpa | XapakTEPHU3YIOIIMM €€ YHCIEHHOCTD
1 (haKTOPBI, ONIPEICIISIOIINAE ITH
napaMeTphl
20- HOHYHHHI/IH KaK JBO JIFOLIMOHHEBIE IIPOLIECCHI, OHpe,Z[eJ'IHIOT IOHATHA «3JICMCHTApHAA
21 | enunmia IPOTEKAOLIKE B OMYJISLIHH. €IMHHILIA SBOJIIOLIMNY, «AJIEMEHTapHOE
ABOJTIOIIUH MexXaHu3M ABOJTIOITMOHHBIX OBOJIOIMMOHHOC SABJICHUECY, «MaTCpHUall
W3MEHEeHUH FeHO(bOHI[a OBOJIIOIIMK»; OIMHUCBIBAIOT IOIIYJIAHIO 110
TOMYISLUN. 3aKou Xap,[[I/I— KpUTCpUAM, COOTBETCTBYIOIIHUM ITIOHATHUIO
Bai/'[H6epra 1 ero 3BO.]'IIOI_[I/IOHHLII‘/‘I «QJICMCHTAapHas CAWHHUIA SBOJJIIOLUN
CMBICII
22- | ®akTopsl Omnpenenenne GakTopoB Omnpenensior noHsTHe «HaKTopbl JleMoHCTparws.
25 3BOIIOLIMU 9BOJIFOIIMHU U UX TICPCUCHDb OBOJIFOIIUN», XaPAKTCPUIYIOT OTACIIBHBIC JKusnlie pacTeHus u
(My’I‘aHPIOHHBIﬁ mnpounecc, Q)aKTOpBI 3BOJIFOIIMHU B COOTBCTCTBHH C KUBOTHBIE,
HU30JA10U, HOHYHHHI/IS)HHLIC MNPEACTABICHUAMU CUHTCTUYCCKOU TeVOpI/II/I rep6apHH "
BOJIHbI, €CCTCCTBCHHBIN OT60p, 9BOJIFOIIUH, TPOBOAAT CPABHUTCIIbHBIN
npeiid renoB). CuHTETHYECKAS aHaMu3 (PaKTOPOB IBOJIIOIMU B TEOPHSIX KOILICKIIHH,
IIOKAa3bIBAIOIIINEC

TCOPUA 3BOJIIOLIUA U €€
OCHOBHOC COJZICPIKAHUC. Pois

Jlamapka, /lapBuHa U CUHTETUYECKOM
TEOPHUH 3BOITIOLUN
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OTJIENBHBIX (PAKTOPOB
HBOJTIOLIUH M YCIIOBUS UX
JNEUCTBUS

HHIVBUAYAJIbHYIO
U3MCHYUBOCTD.
Jlaboparopusble u
MPaKTHYECKHE
paboTsl 3yuenue
HN3MCHYUBOCTHU Y
ocobeil oHorO

BHJIA.
26- | EcrecTBeHHBINR Onpenenenne eCTeCTBEHHOTO OnpenensitoT NOHATHE «ECTECTBEHHBIN
27 0TGOp — TIIaBHAs oTO0pa, ero GopMbI U UX 0TOOP», BBIIETSIOT (POPMBI €CTECTBEHHOTO
JBHKYIIAS CHIA xapakrtepuctuka. [Ipeanoceiku 0TOOpa U JAIOT UX XapaKTEPUCTHKY,
S — €CTECTBEHHOI0 0TOOpa. 3HaYeHHe | XapaKTepH3yIoT OOPEOY 3a CyIECTBOBAHUE
3TOTO (baKTopa 3BOJIFOLINN C KaK npeArnnoChlIKy €CTCCTBEHHOTI'O 0T6opa
TOYKH 3pEHUSI COBPEMEHHOMN
HAY4YHOM MapaurMbl
28- | Apganranus OmnpeeneHne aganTamum. OnpeaensroT MOHATHE «aJaITaIus, JleMoHCTparus.
31 OpraHmsma K Knaccudukanms aganranuii u ux | SHAKOMATC € K1acCH(UKaIen ananTamui, Nnnroctpauuu u
YCIIOBUSIM XapaKTepHCcTHKA. PasHoBmmHocTn | XAPAKTCPUSYIOT PA3IMHHBIC afallTalliH € JKHBBIC pACTECHUS U

0o0OUTaHUS KaK
pe3yabTar
JIENCTBUS
€CTECTBEHHOT'O
otrbopa

MMOKPOBUTEIHLCTBEHHON OKPACKHU U
¢dopmbl. OTHOCUTENBHBIH
XapakTep aJanTaiuu

TOYKH 3PEHHUS UX OTHOCUTEIBHOMN
11eJ1€C000pPa3HOCTH, TPUBOIAT MPUMEPDI
pa3IMYHbIX aJanTainui

JKHUBOTHBIE,
repOapuu u
KOJUICKITUH,
MOKa3bIBAOIIHE
MOP(OJIOTHYECKHUE
aJIanTalum.
JlaGopaTopHsble U
MIPAKTUYECKHE
paboTsl BrisiBienue
MOP(HOTOTHIECKUX
azarnTainii Ha
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npuMepax
Pa3TUYHBIX
pacTeHuN.
32- | Bumoo6pazoBanue | CriocoObI 1 MEXaHU3MBI OrnpenensioT MOHATHE «BUI000pa30BaHKE, JemoHcTparusi.
33 KaK pPe3yibTaT BH1000pa30BaHUs 3HaKOMSATCA ¢ popmamu, ciocodaMu 1 CXeMbl,
SBOJTIOLIHH MEeXaHU3MaMH BUJ1I000pa30BaHusl, Jat0T WIITIOCTPUPYIOTITE
XapaKTEPUCTHKY POPM U CIIOCOOOB mponece
BUJI000pa30BaHus
reorpau4eckoro
BHJI000pa30BaHMS,
KUBBIC PACTCHUS U
KHBOTHBIC,
repbapuu u
KOJUICKITHH,
MOKa3bIBAIOLIHE
pe3ybTaThI
MIPUCIIOCOOJICHHOCTH
OpraHu3MOB K cpejie
oOuTaHUSA U
pe3ybTaThI
BUJI000pa30BaHUsl.
34- | Coxpanenue Omnpenenenne 6nopasHoodpasus | 3gakoMATCA C HAMPABICHUSMHU YBOJIONNH 1
35 | MHOrOOGpa3Ms M €TI0 3HAYCHHE JUIsl YCTOMYHBOTO | 1afoT iX XapaKTePUCTHKY, OIPECISIOT
BUJIOB KaK OCHOBa | Pa3BHUTHA Grocdepsr. HEOOXOMMOCTh COXPAHEHUS
YCTOWYMBOTO Hanpasuiesns u mymn 6uopazHooOpazus
3BOJIIOLIMOHHOTO MpoIiecca, X
Pa3BHTHA XapaKTepUCTHKA U MPU3HAKH.
orocgepsr [IpyuunHbl BBIMUpAHUS BUIOB
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36- | [okasareinbcrBa Knaccugukamnus, xapakrepuctuka | [IOBTOPSIOT MOHATHS «IBOIOLU», «PE3YIb HemoncTpauys.

39 | sBosronuu Y TIPAMEPHI IOKA3aTEIIbCTB TaT 3BOJIIOIUNY, KIACCUPHUITUPYIOT Wimroctpanyy,
OpPraHUYECKOro 3BOJIIOLIMOHHOTO ITpoLecca JI0Ka3aTeJIbCTBA IBOJIFOLMOHHOIO IPOLECCa, JEMOHCTPUPYIOLINE
Mupa XapaKTepU3yIOT pa3IM4HbIC JOKA3aTENbCTBA M | CXOJCTBO PAHHUX

IPUBOJAT IIPUMEPHI TI0KA3aTEIbCTB 3TamoB
AMOPHOHAIBHOTO
pa3BUTHS
MTO3BOHOYHBIX;
MYJISIKH U PYTHE
HarJisiIHble
MaTepHuabl,
WJUTFOCTPUPYIOLITE
AQHAJOTUYHBIE U
TOMOJIOTUYHBIE
OpraHbl, pyAUMEHTHI
1 aTaBU3MBI.
40- | Pa3Butue Pa3BuTue npeacraBieHuii o
41 IpeJicTaBIeHHiT 0 MIPOUCXOKACHUU KU3HU.
TPOMCXOKICHUH ['mnoTe3bl 0 NPOUCXOXKIEHUN
KH3HH Ha 3emIe xku3HU. Onbitel O. Penn,
JI. Cnananuanu u JI. ITactepa

42- | CoBpeMeHHBIC CoBpeMeHHbIE NTPEACTABICHUS O | 3HAKOMSTCS C COBPEMEHHBIMU B3IJIS,IaMH Ha HeMoHcTparus.

45 OpeacTaBJICHUAA O IIPOUCXOXKACHUM KU3HU. Teopus | MPOUCXOXKAECHUE KU3HU, XapaKTEPU3YIOT Cxembl
BO3HUKHOBECHHUHU Onapuna—XoszaeiHa. 9Tanbl OMOXUMHUYECKOM SBONIOIHUH U paHHEH | BOSHUKHOBEHUS
YKU3HU YcnoxHEHNE OPTaHU3MOB B OMOJIOTUYECKOH IBOJTIOLIUN KOalEepBaToB,

IIPOLIECCE IBOJIFOLMH. DTallbl IPOOHOHTOB,
SBOJIIOLUHU MeMOpaHHbBIX
CTPYKTYD,

IIPOKApUOT U
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OJTHOKJICTOYHBIX
AYKapHoT.
46- | PasBuTHe XU3HH [ e0XpPOHOIOTMYECKAst MIKAJIA. 3HAKOMSATCS ¢ TEOXPOHOJIOTHYECKOM mKajiol, | JeMoHcTparms.
53 Ha 3emiie [Tepuoan3zanus 3BOTIOLMH. S0HAMH, dpaMH M [TEPUOIAaMH, XapakTepu3yroT | Penpoaykiuu
XapakTepucTuKa OPraHUYECKOro | OpPraHU4eCKUi MUP B PA3JIMYHBIC DBl U kapTuH 3. bypuana,
MHpPa B PAa3IMYHBIE DIIOXH, DOHBI, | IEPHOJIbI. BBIABIAIOT OCHOBHEIE apOMOP()O3EI | OTpasKAKOLINX
3pbI U TIepuoibl. ApoMOPQO3BI 3p dayny u dpropy
1 IIEPHOJIOB Pa3INYHBIX 3D U
MEPUOJIOB; CXEMBI
Pa3BUTHS 1IAPCTB
KUBOU IPUPOIBL;
OKaMEHEJIOCTH,
OTIICYATKHU
pacTeHuil B JPEBHUX
nopoaax. Monenu
CKEJICTOB YeJIOBEKa
1 O3BOHOYHBIX
JKMBOTHBIX.
54- | I'mnote3sl CymiecTByroniue rurnoTe3bl OnpenenstoT MOHITHE «aHTPOTIOTeHE3» U
55 MPOUCXOKICHUS MPOUCXOKACHUS YEIOBEKa 3HAKOMSITCS C CYLIECTBYIOIIUMH FMIIOTE3aMU
YyeJIoBeKa MIPOUCXOKICHUS YeJIOBEKa
56- ITonmoxenue TTomokedue yejloBeKa B CUCTEME XapaKTepmyIOT MECTO YeJIOBEKa B JKMBOU
57 YeJIOBEKa B oprannueckoro mupa. [lpusnaku | TPUPOAC, BEIABJIAIOT YEPTRI CXOACTBA €
cucreMe YeNI0BEKa KaK MPeICTaBUTENS HPEACTABUTCIIAMHU IPYTHX TAKCOHOB, a

JKUBOTHOT'O MUpa

Pa3IMYHBIX CUCTEMATHUYCCKUX
kareropuid. OTIINYUTEILHBIE
ocobenHocTH Bruaa Yenosek

TaKXKe OTIIMIUTEIbHBIC 0COOCHHOCTH
YECJIOBCKa
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pa3yMHbIN

58- | DBomronus CTa iy ¥ 3Tarbl SBOJIIOLHUN ONuUCBIBAIOT CTaIUU DBOJIIOINY YEJIOBEKA U DKCKypcUH

61 | yermoseka YeII0BEKA U MX XapaKTEPHCTHKA. XapaKTEepPU3YIOT 3Tallbl AHTPOIIOT€HE3A. AHTpOIIOreHe3
MDaKTOpPBI aHTPOIIOTEHE3A U UX BoIesiatoT u XapakTepusyroT (paxTopbi (MCTOPUYECKUI,
POJIb B IPOLIECCE CTAHOBJICHUS aHTpOToreHEsa KpaeBeaueCKU Win
YeJl0BEeKa Kak OMOCOLMaIbHOTO OUOJIOTHYECKHI
OpraHusMa My3ei).

62- | Yenoseueckue Omnpenenenue pac. 3HAKOMSITCS C MEXaHU3MOM pacooOpazoBaHus

65 pacsl [Ipoucxoxnenue pac. MexaHu3sM | U €IMHCTBOM IPOUCXOXKICHUS pac v Ha 3TON
pacoreHesa. XapakTepuCTHKa OCHOBE JIeNIAaI0T BBIBOJI O BUJIOBOM €JMHCTBE
OoJspmux pac. Masnble pachl. YEJIOBEYECTBA M MIPUCIIOCOOUTEIIBHOM
Jloka3arenbcTBa BUIOBOTO 3HAYEHHUH PACOBBIX IPU3HAKOB
€MHCTBA YEJIOBEUECTBA

66 00o01ieHue

I'maBa 2. Oxocucrema (369)
67- | Oprauusm u cpeza. | Dxosorus kak Hayka. [Ipeamer u | OnpeensIoT OHATHS «IKOCHCTEMAy, «IKono | JeMoHcTparus.
70 DKOJIOTUYECKUE 3amaun skojoruu. Onpenenenue | rudeckuil pakropy». Knaccubunupyror u Harusanueie
(bakTopsl 9KOJIOTHYECKUX (PAKTOPOB U UX XapaKTepPU3YIOT KOJIOTUYECKUE (PaKTOPHI. MarepHaibl,

knaccudukanus. OCHOBHbIE 3HAKOMSATCS C TOHATUSMH «IIPEAEIIbI JIEMOHCTPUPYIOLINE
3aKOHOMEPHOCTU BIIMSHUS BBIHOCJIMBOCTHY, «30Ha ONITUMYMa, BIUsIHUE (PAKTOPOB
9KOJIOTUYECKUX (PaKTOPOB Ha «OTPaHUYUBAIOIIHH (HaKTOP» Cpe/Ibl Ha OPraHmM3M.
OpraHu3M

71- | AGuoruyeckue 3HaueHne a0MOTHYECKUX Briaensitor u xapakTepusyroT a0HOTHYECKHE

74 | daxTopsl cperbl (akTOpOB /715l OpraHu3Ma. (baxTOpbl, ONPEAETAIOT aJanTaluu

[Ipucnocobaenus opranuzma Kk
pa3IUYHBIM A0MOTHYECKUM

Pa3IMYHBIX OPraHU3MOB K A0MOTHYECKUM
baxTopam cpezpl, IPUBOIAT IPUMEPHI
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baxTopam

azarnTannii K *HTEHCUBHOCTH JEUCTBUSI
Pa3TUYHBIX A0MOTUYECKUX (DAKTOPOB

75- | buotnyeckue Knaccupukanus MeXBUI0BBIX 3HAKOMSATCS C MHOTOOOPa3MeM MEKBUIOBBIX | AlCMOHCTPALIMSL.

78 | daxTopsl cpermb OTHOILIEHUH. 3HaUeHue OTHOLICHHUH B IIPUPOJIE, XaPAKTEPU3YIOT [Tpumeps1 cumMOro3a
OouoTnyeckux (HakTopoB JIs MEXBUIOBbIE OTHOILIEHUS U IPUBOJSAT IpeJICTaBUTENEH
opraHnusma. HpHCHOCOﬁJ‘IeHI/IH MMPUMEPHI pa3JIMIHBIX MCKBUAO0BBIX Pa3InMYHBIX ApCTB
OpPraHU3MOB K pa3IUYHbIM OTHOLLIEHUH KUBOH TIPHPOIBL.
OuoTHYECKUM (paKTopam: K
MapasuTU3MY, XUIIHUYECTBY

79- | Crpykrypa BuioBas ¥ MPOCTPaHCTBEHHAS XapakTepu3yIoT CTPYKTYPY 3KOCHCTEMEI U HemoHcTparusL.

82 | sxocucTeM CTPYKTYpHBI 3KocucTeMbl. Posb OTIPENENAoT (PYHKINOHAIBHYIO POJIb Cxema
OTZEbHBIX KOMIIOHEHTOB Ka)XJI0T0 KOMIIOHEHTa IIPOCTPAHCTBEHHOU
9KOCHCTEMBI CTPYKTYpbI

HKOCHCTEMBI
(IpycHOCTH
PacTUTENLHOTO
coo0rIecTsa).

83- | [lnmesbie CBA3M. [IuiieBblie CBI3U, KPYTOBOPOT OrnpenensroT NOHITHS «TULIEBAs LENbY, HeMoHcTparus.

84 | Kpyrosopor BEIIIECTB M MPEBPAIICHUE YHEPTUH | «ITHIICBAs CETh» M «Tpoduueckuii ypoBeHb», | Cxemsl,

BEIIECTB U OTOK B sKocucTemax. Kinaccudukanuss | npuBoIsST NpUMEPB OPraHU3MOB, WLTIOCTPUPYIOIIHE

SHEPTUH B MULIEBBIX LIETIeH. DKOJOrMYECKUE | pacCHOJIOKEHHBIX Ha Pa3HBIX TPO(QUUECKUX [ULIEBbIE LEIU

KOCHCTEMAX MUPaMUIbI YPOBHSIX, KJIACCU(PULIUPYIOT U W CEeTH,
XapaKTEePU3YIOT MUILEBBIE LIEMH, KOJIOTHYECKUE

bopMyIUPYIOT MPABUIIO SKOJIOTUIECKON
UpaMUIbI

NUpaMUIbl U
KpYroBOpOT
BELIECTB U IOTOK
SHEpPruu B
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3KOCHCTEMaX.
Jlaboparopuble u
MPaKTUYECKUE
paboThI
CocraBiieHHE
MacTOUIIHLIX U
JETPUTHBIX
MMUIIEBBIX IEIeH,
CXEM KpPyroBopoTa

BEIIICCTB.
85- | IIpnmHsl [IpynunHBl yCTOHYMBOCTH U DKCKypCcun
87 | ycToiunBOCTH H CMEHBI SKOCHUCTEM. EcTecTBEeHHBIE
cMeHbl 9kocucteM | Kimaccudukanms cykieccuii (mpupoTHBIC)

IKOCHUCTEMBI (J1ec,
JIyT, BOJIOEM H T. II.)
CBOEI MECTHOCTH.

88- | Binusnue uenoseka | BiusiHue ueoBeKa Ha 3HAKOMSTCS C SKOJIOTMYECKUMHU HAPYIICHUS JlabopatopHsle n
89 Ha 9KOCUCTEMBI 9KOCHUCTEMBI. ATPOIIEHO3bI — MU, XapaKTEePU3yIOT arpOIIeHO3bl U 0COOEHHO | IPAaKTUYECKHE
HCKYCCTBEHHBIE COOOIIIECTBA, CTH UX CYIIECTBOBAHUSA paboTsl M3yyenue u
CO3/IaBaeMbI€ U IO ICPIKUBACMbBIC OTIMCaHHE
YEeJI0BEKOM AKOCHUCTEMBI CBOCH
MECTHOCTH,
BBISIBJICHHE TUIIOB
B3aUMO/ICHCTBUS

pa3HbIX BUJOB B
JAHHOM DPKOCHCTEME.
OKCKypcHUH

I/ICKyCCTB CHHBIC
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AKOCHUCTEMBI (IapK,
CKBep, cajl, oJie U
T. JI.) B CBOEH

MECTHOCTH.
90- | brocdepa — Omnpenenenue 6uocheps u ee OrnpenensioT noHsTHE «Onochepay, HemoHcTparusi.
a1 rinobanbHas rpanunbl. CocTaB M CTPYKTYpa BBIICHSIIOT COCTaB, CTPYKTYPY U I'PAHHUIIBI Cxewmpl,
JKOCHCTEMA ouocoepsl. Yuenue o6uocepsl, a TaKKe 3aKOHOMEPHOCTH WTIOCTPUPYIOIIHE
B. 1. BepHnazckoro o 6uocdepe pacipezeneHus JKUBOTroO BENIECTBA B CTPYKTYpY H
onochepe rpa”uIlsl onochepsr.
92- | Poub XKHBBIX Ponp KMBBIX OpraHu3MoOB B XapakTepu3yrT pPOJIb )KMBOTO BEILIECTBA B HemoHcTparus.
93 OpraHu3MOB B ounocdepe. buomacca 3emnu u orocdepe, 3HAKOMATCSI C KPYTOBOPOTOM CxeMBbl KpyroBopoTa
ounocdepe 3aKOHOMEPHOCTH €€ pa3IUYHBIX BELIECTB B Onocdepe, BO/IbI U YTJIEPO/IA.
pacnpe/iesieHus: Ha TUIaHeTe. OTIPENEINIAIOT MOHATHE «HOOChepa» Harnsaaeiii
KpyrosopoT BemiecTB B MaTtepuar,
o6uocdepe. DBotrorus Guochepsl MIUTFOCTPHUPYFOLLHH
U ee MmpeBpaileHue B Hoocdepy pasHO0Gpasye
JKUBOTO B Onocdepe
94- | buocdepan Bnusiaue yenoBeka Ha Ouocdepy. | XapakTepu3yroT BIMSHHE Y€IOBEKa Ha
96 | yenoBek [locneacTBust nesATENBHOCTH ouocdepy, NPUBOAIT MPUMEPHI MPSIMOTO U
4eJI0BEKA Ul OKPYKaroIlen KOCBEHHOTO BJIMSHUS YeJIoBeKa Ha Onochepy
cpensl
97- | OcHoBHbIE I'mo6anpHBIE SKOTOTUYECKHE 3HAKOMSATCS C OCHOBHBIMH YKOJIOTHYECKUMHU JlaGoparopHbie 1
98 9KOJIOTHYECKHC npoOaeMBbl M UX IPUYUHBI. npobiaeMaMH, CTOSIIIUMHU Mepe] IPaKTHICCKUE
po6IeMsbl [IpaBuna noseneHus B YEJI0BEUYECTBOM paboTbl AHaNIM3 U
COBPEMEHHOCTHU IIPUPOJIHON cpene OLICHKa

HOCJIECTBUN
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JACATCIbHOCTHU
YCJIOBCKaA B
O9KOCHCTEMaAX.

99-
100

[Iytn pemenus
9KOJIOTUYECKHUX
npo0iemM

[1yTH pemenus 3K0I0rnuecKux
npoOieM. OxpaHa npuposl U
panOHAIBHOE HCIOIb30BaHNE
IIPUPOJHEIX PECYPCOB

OrnpeaensoT NOHATHE KYCTOMYHUBOE
pa3BUTHE», HAMEUYAIOT BO3MOXKHBIE ITYyTH
pelieHus SKOJOTUYECKUX TTPOOIeM

JemoHcTpanusi.
Kaptsl 3anoBegHbIx
TEpPUTOPUI HAIIEH
CTpaHBbI.
JlabopartopHsble u
MPaKTUIECKUE
paboThl AHAIN3 U
OIIEHKA TJI00aThHBIX
HKOJIOTUYECKHUX
poOJieM U myTel ux
peleHusl.

101-
102

PesepBHOE Bpemst
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