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TlosicHuTEILHAA 3alIUCKA

IIpennaraemas pabouasi mporpamma peajin3yercst Ipy UCII0Ib30BaHUU YUeOHUKOB «buosorus.
11 kmace» nox pexpakuuent npodeccopa B. B. [laceunuka. [Iporpamma coctaBieHa B COOTBETCTBHHU C
TpeOOBAHUAMU K pe3ylbTaraM CpeiHero oouero oopa3oBaHus, yreepkIEHHbIMU DesiepaabHbIM
rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO 00IIero 0Opa3oBaHUs.

ITporpamma pa3zpaboTaHa ¢ yu€TOM aKTyaJbHbIX 33aJa4 0Oy4eHMs], BOCIIUTAHUS U PA3BUTUSA
O6yanOIJ_[I/IXCSI. Ona YUYUTHIBACT YCJIOBUA, HGO6XO[[I/IMBI€ IJIg Pa3BUTUA TAYHOCTHBIX U ITO3HABATCIIBHBIX
KaueCcTB 00y4YarOLIUXCSl.

[Tporpamma BKJIIOYaeT 00sS3aTEIBHYIO YaCTh Y4€OHOTO Kypca, H3JIoKeHHYI0 B «lIpumepHoii
OCHOBHOH 00pa3oBaTesIbHOM ITporpamMme o OMOJIOrMU Ha YpOBHE cpeiHero oouiero oopasoBanus». B Helt
COICPKUTCS IIPUMEPHBIN TIepedeHb T1a00paTOPHBIX M MPAKTUIECCKUX PabOT, HE BCE U3 KOTOPHIX 00s3aTEIIbHBI
IUIs1 BBIITOJTHEHUA. Y UYUTEIb MOXKET BHIOpATh U3 HUX T€, IS IPOBEICHUS KOTOPBIX €CTh COOTBETCTBYIOIIHE
YCIIOBHS B HIKOJIE.

OcBoeHnue nporpaMmbl 10 OHOJIOTUHM 00eCHIeUnBaET OBJIa/IeHUE OCHOBAaMH y4eOHO-
I/ICCJIGI[OBaTeHBCKOﬁ ACATCIBbHOCTHU, HAYYHBIMH MCTOAaMH PCHICHUA PA3JIMYHBIX TCOPECTHIYCCKUX U
IIPAKTUYECKHX 3a/a4.

W3ydenue 6uonornu Ha 6a30BOM YPOBHE OPMEHTHUPOBAHO Ha o0OecredeHne 001eoopa3oBarebHON U
OOIIEKYIBTYPHOM MOATOTOBKU BBIITYCKHHUKOB.

Ha 6azoBoMm ypoBHe u3ydeHue npenmera «buonorus» B yactu (OpMHUPOBAHUS Yy O0YHAIOLITIXCS
HAy4YHOTO MHPOBO33PEHUsI, OCBOECHUS OOLIEHAYYHBIX METO/I0B, OCBOCHUS MPAKTUUECKOI0 IPUMEHEHUS
HAay4YHBIX 3HAHWM OCHOBAHO Ha MCKIIPCAMETHBIX CBA3AX C MPpCAMETaMU O6J'IaCTeI\/JI €CTCCTBCHHBIX,
MareMaTu4ecKUX U TyMaHUTAPHBIX HayK.

Pabouast mporpamMma 1mo 6MOJIOTUH BKIIIOYAET CIEAYIOIINE Pa3AeIbl:

1. IlosicHuTenbHas 3anKMCKa, B KOTOPOI YTOUHSIOTCS 00LIMe eI 00pa3oBaHus ¢ YUETOM crienupuKu
OMOJIOTUH KaK y4eOHOTO MpeaMeTa.

2. O0w1ast xapakTepuCTHKa y4eOHOTO IIpeAMETa C ONpeIeIeHueM Lielel U 3a/1ad ero U3y4eHusl.

3. Mecro kypca Ouosoruu B y4eOHOM TIIaHE.

4. Pe3ynbTaThl OCBOCHUS Kypca OMOIOIUH — JIMYHOCTHBIE, IPEAMETHBIE U METalpeIMETHbIE.

5. ConeprxaHue Kypca OMOJIOTHH.

6. Ilnanupyemble pe3yinbTaTbl U3y4eHUsS Kypca OMOJIOTHH.

7. IlpuMepHOE TeMaTnYeCKOoe IUTaHUPOBAHHUE.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA

B cucreme ectecTBEeHHO-HAy4HOT0 00pa30BaHusl OMOJIOTHS KaK y4eOHbIN NpeaMET 3aHMMAET BaXKHOE
MECTO B (JOPMUPOBAHUH: HAYYHOU KapTUHBI MUPA;

(GYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM ISl TOBCETHEBHOM KM3HH; HABBIKOB 3/10pPOBOTO U
0e30macHOro Ui 4eJI0BeKa M OKPYKaIoIIel cpebl 00pa3a )KU3HU; HKOJIOTHYECKOTO CO3HAHUS; LIEHHOCTHOTO
OTHOILIEHUS K XKUBOM MPUPOJIE U YEIOBEKY; COOCTBEHHON MO3UIMH 10 OTHOLIEHUIO K OMOIOrMUecKOM
uH(pOpMaLUH, OTYyIaeMOi U3 pa3HbIX HCTOUHUKOB. M3ydyeHue OMoaoruu co3aaét yciaoBus s
(dbopMupoBaHus y 00y4aroluXcsl HHTEIJIEKTYalIbHbBIX, PAXAAHCKUX, KOMMYHHUKAIIMOHHBIX U
MH(POPMALTMOHHBIX KOMITETEHIINH.

N3yuenne kypca «bruonorusi» B CTapiiei IIKOJIE HAMPABJICHO HAa PEIICHUE CIEAYIONIUX 3a1a4:

1) popmupoBaHUe CUCTEMbI OMOJIOIMYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON
KapTUHBI MUPA;

2) pa3BUTHE JTUYHOCTH OOYUAIOIIUXCS, UX UHTEIIEKTyaJIbHOE U HPABCTBEHHOE COBEPILICHCTBOBAHNUE,
(dbopMupoBaHuE Y HUX TYMaHUCTHYECKUX OTHOIICHUN U SKOJIOTUYECKHU 11€1€c000pa3HOro MOBEICHUS B OBITY
U TPYAOBOH I€ATEIBHOCTH;

3) BeIpabOTKY MOHUMAaHUS OOIIECTBEHHON MOTPEOHOCTH B pa3BUTHUN OMOJIOTHH, a TAKXKE
(bopMHpOBaHUE OTHOIIEHUS K OMOJIOTMH KaK BO3MOXKHOM 00nacTu Oyayiiel NpakTH4eCKON AeITeIbHOCTH.

Ilesin Guonornyeckoro oopa3zoBaHus B cTaplieil mkosie GopMyIHUpyrOTCs Ha HECKOJIBKUX YPOBHSX:
100aIbHOM, METaIPeIMETHOM, JINYHOCTHOM U MPEIMETHOM, Ha YPOBHE TpeOOBaHUI K pe3yJabTaraM
OCBOEHHUS COJAEPKAHUSA IPEIMETHBIX IPOrPaMM.



['moGanbHbIe 11ENTM OMOIOTHUECKOT0 00pa30BaHuUs ABIAIOTCS OOIIKMMU JIJIsl OCHOBHOM U CTapIueit
IIKOJIBI U OIPEIEISAIOTCS COLMAIbHBIMU TPEOOBAHUAMU, B TOM UUCIIE U3MEHEHUEM COLIMATIbHON CUTyalluu
Pa3BUTH — POCTOM MH(OPMALIMOHHBIX IEPErPy30K, H3MEHEHUEM XapaKkTepa U CriocoO0B OOLICHUS U
COLMAJIbHBIX B3aUMOAEHCTBHM (00BbEMBI U CIIOCOOBI MOTYYEHUS MH(DOpMALMK TIOPOXKIAOT PsijL
0coOeHHOCTEH pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hanbosee npoyKTUBHBIMHU ISl PELICHUS 33134
pa3BUTHS TOJPOCTKA ABJISIOTCS COLIMOMOPAIbHAsA U MHTEIJIEKTyaIbHAasl B3POCIOCTb.

[Tomumo 3TOTO, TII00ATBHBIE LIENH (HOPMYITUPYIOTCS C YIETOM PACCMOTPEHUST OMOIOTHYECKOTO
00pa3oBaHMs KaKk KOMIIOHEHTa CUCTEMbI 00pa30BaHus B 1I€JI0M, I03TOMY OHH SIBJISIFOTCA HanOosee o0muMu
Y COIIMAJIFHO 3HAYNMBIMHU.

C yuéroM BblIlIEHa3BaHHbBIX MOAX0/10B INI00AIBHBIMU 1IEIIMHU OMOJIOrMYECKOT0 00pa30oBaHus
SIBIISTFOTCSL:

— couuanu3anus o0yJaroLXcs KaKk BXOKICHUE B MUP KYJIBTYpPbI ¥ COLMAJIbHBIX OTHOLIEHUH,
o0ecreynBarolee BKIOUYEHUE YUAIIUXCS B TY HJIM HHYIO TPYIILY JIHOO OOIIHOCTh — HOCUTEIS €€ HOPM,
LIEHHOCTEH, OpUEeHTalUi, 0CBAUBAEMBIX B ITPOLIECCE 3HAKOMCTBA C MUPOM KMBOH MPUPOJIBI;

— IpUOOIICHNE K TIO3HABATEIBHOM KYJIBType KaK CUCTEME MTO3HABATENbHBIX (HAyYHBIX ) IEHHOCTEH,
HaKOIUIEHHBIX 0OLIECTBOM B chepe OMOIOrnYeCcKO HayKH.

[Tomumo 3TOTO, OMONTOrHYecKOoe 0Opa3oBaHUE HA CTapIIEH CTYIEHU MPU3BAHO 00ECIICUUTh:

— OPHUEHTALUIO B CUCTEME ITUYECKUX HOPM U LIEHHOCTEH OTHOCUTEIBHO METO/IOB, PE3YIIbTaTOB U
JOCTHKEHUI COBPEMEHHOI OMOJIOTUYECKON HAYKU;

— pa3BUTHE MIO3HABATEIbHBIX KAUECTB JJUYHOCTH, B TOM YHCJIIE [T03HABATEIILHOTO HHTEpeca K
M3YYCHHIO 00X OMOJIOTHYECKUX 3aKOHOMEPHOCTEH B CaMOMYy MPOIIECCY HAYYHOTO MTO3HAHMUS;

— OBJIa/IEHUE Y4€OHO-TI03HABATEIbHBIMH U IIEHHOCTHO-CMBICJIOBBIMHM KOMITETEHTHOCTSAMU JIJIs
(bopMHpOBaHUS MTO3HABATEIBHON U HPAaBCTBEHHOM KYJIBTYPHI,

HAyYHOI'O0 MHPOBO33PEHUs, a TAKXKE METOJ0JI0rHel OHOIOrNYeCKOro 3KCIIepUMEHTa U
AIIEMEHTAPHBIMHA METO/IaMU OMOJIOTHUECKUX UCCIIETOBAHMIA;

— (hopMHPOBAHUE FKOJIOTMUECKOT0 CO3HAHMSI, IEHHOCTHOI'O OTHOILEHHS K KUBOU IPUPOIE U
YEJIOBEKY.

MECTO KYPCA BUOJIOT'MA B YYEBHOM IIJIAHE

KonmuecTBo yacoB, 0TBOAMMOE Ha M3ydeHHE OMOJIOTHHU B CTAPIICH MIKOJIE, 3aBUCHT OT Y4eOHOTO
IUIaHa, YTBEP KIEHHOTO 0Opa3oBaTenbHON opranu3anueil. JlanHas pabodas mporpamma paccuuTaHa Ha
IpoBeJieHNe | yaca KJIacCHBIX 3aHATHM B HEJEIIO ITPU U3YyYeHHUH IpeiMeTa B TeueHue 1Byx Jjet (10 u 11
kJacchl). OO1iee yncino yueOHbIX yacoB 3a 2 roga o0yuenus coctanisier 70 4, u3 Hux 35 u (1 4 B Hezeno) B
10 xmacce, 35 4 (1 4 B Henento) B 11 kiacce.

Kypcy 6uonoruu Ha cTyneHH cpeHero oo1ero oopa3zoBaHus MpealIecTByeT Kypc OHOIoruy,
BKJTIOUAOIIHH 3JIEMEHTApPHBIE CBEJIEHUS 00 OCHOBHBIX OHOJoTHYeCKNX 00bekTax. CojepkaHue Kypca
OMOJIOTUHM B OCHOBHOM IIKOJIE CIY’KMT OCHOBOM JJIs1 U3Y4EHUS O0IMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH,
TEOPHii, 3aKOHOB, THIIOTE3 B CTApIIEH IIKOJIE, TJIe 0C000€ 3HAaUCHHE MPUOOPETAI0T MUPOBO33PEHUYECKHE,
TEOPETUYECKHUE MOHSTHUS.

Takum 006pazoM, conepkaHue Kypca OMOJIOTHH B CTapIiiei 1IKoje 00see MOJHO pacKphIBaeT o0Iue
OuosIorn4YecKre 3aKOHOMEPHOCTH, IPOSIBIIAIOLINECS HA Pa3HBIX YPOBHIX OPraHU3aLH KUBOW MPUPOJIBL.

PE3VYJIBTATbBI OCBOEHHSA KYPCA BUOJIOT'UA

JlesTenbHOCTh 00pa30BaTENILHOTO YUPEXIeHHs 0011ero 00pa3oBaHusl B 00y4eHUH OHOJIOTHH B
Cpe/HeH 1IKoJIe JOKHA OBITH HAlpaBJieHa Ha TOCTIKEHNE O0YUAIONIMMUCS CIEIYIOINX JHYHOCTHBIX
pe3yJIbTaTOB:

1) peanu3anuy 3THYECKUX YCTAHOBOK IO OTHOIICHUIO K OMOJIOTHYECKUM OTKPBITHSIM,
HCCIIEIOBAHUSAM U MX pe3ylibTaram;

2) mpu3HaHUS BHICOKOW IICHHOCTH XH3HH BO BCEX €€ TPOSBICHUSX, 3I0POBbS CBOETO M PYTUX
JIOZIEH, peaau3ali yCTaHOBOK 370POBOT0O 00pasa KHU3HHU;

3) copMHUPOBAaHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAITPABJICHHBIX HA MOJYYCHNE HOBOTO 3HAHMS B
o0yacTi OGMOJIOTUH B CBA3M ¢ OyIy1el mpodeccuoHaIbHOM NesSTeTbHOCTBIO WM OBITOBBIMU IpoOJIeMaMH,
CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3I0POBbBSI M IKOJIOTHIECKOW OE€30MTaCHOCTHIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMU OCBOEHUS BBIITYCKHUKAaMU CTapIIeH MIKOIbI 0a30BOT0 Kypca
OMOJIOTUH SBIISIOTCS:

1) oBlaieHrE COCTABISIFOIIMMU HCCIIEIOBATEIBLCKON M MTPOEKTHON JEATEIIEHOCTH, BKITFOYAst YMEHUS
BUJIETh IPOOJIEMY, CTABUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, 1aBaTh ONPENEICHUS TTOHATHIM,



KJ1accu(uIupoBarh, HaOIOATh, TPOBOANUTH SKCIICPUMEHTBI, JIeNIaTh BBIBOJBI U 3aKIIIOUCHHS,
CTPYKTYpUpPOBATh MaTepua, OObsICHATh, JOKa3bIBaTh, 3aILIMIIATh CBOM HJIEH;

2) ymeHue paboTaTh ¢ pa3HbIMU UCTOYHHUKAMH OMOJIOTHYECKOM HH(POPMALIMU: HAXOIUTh
Ouosorn4eckyro MHGOpMaIHIo B pa3InYHbIX UCTOUYHHUKAX (yU€OHUKE, HAyYHO-IIOMYJIIPHOH JIuTeparype,
OMOJIOTMYECKHX CIIOBAPSIX U CIIPABOYHMKAX ), aHAIIM3UPOBATh U OLIEHUBATh HH(OpMaIHIo, MPeoOpa3oBhIBaTh
nHpopmaIuio U3 ogHOU (POPMBI B IPYTYIO;

3) crtocoGHOCTH BHIOMPATH IEJIEBBIE M CMBICTIOBBIE YCTAHOBKM B CBOMX JACUCTBHSX U IMOCTYNKAX IO
OTHOLIECHHUIO K KHUBOH NPUPOJE, CBOEMY 310POBBIO U 3J0POBBIO OKPYKAIOIIMX;

4) ymeHue afieKBaTHO UCIIOJIb30BaTh PEUEBbIE CPENICTBA JIsl AUCKYCCUU U apIryMEHTALMK CBOEH
MO3UIIMU, CPAaBHUBATH pPa3Hble TOUKU 3pEHUS, apI'YMEHTUPOBATh CBOIO TOUKY 3PEHUS, OTCTauBaTh CBOIO
MIO3ULUIO.

IIpeaMeTHBIMH pe3yIbTaTAMM OCBOCHHUS BBIITYCKHUKAMHU CTapIleH IIKOJIbI Kypca OMOJIOrun
0a30BOT0 YPOBHSI SIBIISTFOTCS:

B noznasamenvnoii (unmennexkmyanvhoit) cghepe:

1) xapakTepHucTHKa COAEpKaHU OMOIOTUYECKUX TEOPUi (KJIETOUHAs, SBOJIIOIMOHHAS TEOPHS
HapBuna); yuenus Bepnaackoro o 6uocdepe; 3akoHoB MeH e, 3aKOHOMEpPHOCTEH U3MEHYMBOCTH; BKJIaJa
BBIIAIOIMXCS YUEHBIX B Pa3BUTUE OMOJIOTMYECKON HAYKU;

2) BblJeNICHHE CYLIECTBEHHBIX MPU3HAKOB OMOJIOTMUECKUX 00BEKTOB (KJIETOK: PACTUTEIbHBIX U
KUBOTHBIX, JIOSIIEPHBIX U AJEPHBIX, ITOJOBBIX U COMaTHUECKUX; OPTAaHU3MOB: OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX; BUJIOB, SKOCHCTEM, OMochepsl) U IporieccoB (0OMEH BEIECTB, pa3MHOXKEHHE, JAeJICHHE
KJIETKH, OIJIOZJOTBOPEHUE, IEHCTBUE UCKYCCTBEHHOTO U €CTECTBEHHOTO 0TO0pa, pOopMHpOBaHHE
IPUCIIOCOOIEHHOCTH, 00pa30BaHKUE BUI0B, KPYTOBOPOT BEIIECTB M NPEBPAILIEHUS SHEPTUH B SKOCUCTEMAX U
ouocdepe);

3) oObsicHeHHe posu OMoI0ruu B OPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS; BKJIa/1a OMOJIOrMUeCKUX
Teopuil B (GOpMUPOBAHNE COBPEMEHHOW €CTECTBEHHOHAYYHOU KApTHUHBI MUPA; OTPULIATEILHOTO BIUSHUS
QJIKOTOJIsI, HUIKOTHHA, HAPKOTUYECKHX BEILECTB Ha Pa3BUTHE YEIOBEKA; BIUSHHS MyTareHOB Ha OPraHu3M
YeJI0BEKA, KOJIOTHYECKUX (PaKTOPOB HAa OPraHU3Mbl; IPUUMH IBOJIOLUYU, U3MEHSIEMOCTH BUOB, HApyILIEHUI
pa3BUTHs PraHU3MOB, HACJIEICTBEHHBIX 3a00/IeBaHUN, MyTallui, YCTOHYUBOCTH U CMEHBI SKOCUCTEM;

4) npuBeneHNE N0Ka3aTeNbCTB (ApryMEHTAlM) €IMHCTBA )KMBOM U HEKMUBOM MPUPOABI, POJCTBA
KHMBBIX OPraHU3MOB; B3aMOCBSI3€i OPraHM3MOB U OKPYXKAIOLIEH Cpe/bl; HEOOXOIMMOCTH COXPaHEHUS
MHOT000pa3usi BUIOB;

5) yMeHue 10Ib30BaThCsl OMOIOTNYECKOM TEPMUHOIOTHEN U CUMBOJIMKOI;

6) peleHue NEeMEHTapHbIX ONOIOTUYECKUX 33/1a4; COCTABICHHUE AJIEMEHTAPHBIX CXEM CKpEIIUBAHUS
U CXEeM NepeHOCca BEIEeCTB U SHEPTUH B SKOCUCTEMaX (LeNH MUTaHUs);

7) onucanue ocobel BUIOB 1O MOP(OJIOTHIECKOMY KPUTEPHIO;

8) BBISIBIIEHUE U3MEHYMBOCTH, IPUCIIOCOOIEHNUI OPraHU3MOB K cpezie 00uTaHMsl, ICTOUHUKOB
MyTareHoB B OKpYXaroliei cpene (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHHUH B SKOCHCTEMaX CBOEH
MECTHOCTH; U3MEHEHHH B SKOCHCTEMaX Ha OMOJIOrMYECKUX MOJIEIX;

9) cpaBHEHHE OMONIOTMYECKUX O0BEKTOB (XUMHUYECKUN COCTAB TEJ KUBOIM M HEXKUBOU MPUPOJIBI,
3apOJIbIII YeT0BeKa U JPYTrUX MIIEKONUTAIOIINX, TPUPOAHBIE SKOCUCTEMBI U arpO’KOCUCTEMBI CBOEH
MECTHOCTH ), IPOLIECCOB (€CTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOP, MOJIOBOE U OECIION0E pa3MHOXKEHNUE) U
(bopMyIUpOBKa BHIBOJIOB HA OCHOBE CPaBHEHMUSL.

B yennocmmno-opuenmayuonnoit cpepe:

1) aHanM3 U OLIEHKA Pa3IUYHBIX TUIIOTE3 CYIHOCTH )KU3HM, IIPOUCXOXKICHUS YeJIOBEeKa U
BO3HHUKHOBEHUS )KM3HH, [TI00ATbHBIX SKOJIOTUYECKUX MPOOJIEeM U IyTel X pelieHus, MocaeICTBUN
COOCTBEHHOM JEATENIBHOCTH B OKpYXarolleil cpese; Onosornueckoi HHGpOpMaIMy, MOTy4aeMoi U3 pa3HbIX
HCTOYHUKOB;

2) olLleHKa 3THYECKUX aCIIEKTOB HEKOTOPBIX MCCIIeI0OBaHUM B 00JaCTH OMOTEXHOIOTHH
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIOIOTBOPEHHE, HAIIPABIEHHOE N3MEHEHNE TeHOMA).

B cgpepe mpyooeoit oeamenvnocmu:

OBJIaJICHHE YMEHHUSIMH U HaBbIKaMH MOCTAHOBKU OMOJIOTMYECKUX HKCIIEPUMEHTOB U OOBSICHEHHS UX
pE3yABTATOB.

B cghepe puzuueckoii 0eamenvrocmu: 060CHOBaHHNE U COOIOACHHE MEP MPOPHIAKTUKH BUPYCHBIX
3a0o0yieBaHUH, BPEAHbBIX MPUBBIUEK (KypeHUe, yIOoTpeOIeHHe alIKoToIsl, HAPKOMaHMs ); IPaBUJI TOBEICHUS B
OKpYKaroLIEen cpene.



COILEPKAHUE KYPCA BUOJIOT'M

buosiorust kKak KOMILJIEKC HayK O KUBOW MPUPOJIE

Buonorus xak KOMIJIEKCHas: HayKa, METObl HAyYHOTO TIO3HAHUS, UCTIOIb3yeMbI€ B OMOJIOTHH.
CoBpemeHHbIe HarpaBieHus B 6uosorun. Ponb 6uonoruu B popMHUpOBAaHUM COBPEMEHHOM HAyYHOM
KapTUHBI MUPA, IPAKTHYECKOE 3HAYCHNE OMOJIOTHUECKUX 3HAHUH.

buonornueckue cuctemMsbl Kak MpeaMeT U3y4yeHus: OMOIOTHH.

CrtpyKTypHBIE U (PYHKIIHOHAIBHBIE OCHOBBI KH3HH

MonekynsipHble OCHOBBI U3HH. Heoprannueckue BeniecTna, uX 3Ha4CHHE.

Oprannyeckue BeuiecTsa (YreBOIbl, JIUIUIbI, OSTIKU, HYKIeHnHOBBIE KHCTIO0Thl, AT®) 1 ux 3Ha4eHuUe.
buononumeps!. [[pyrue oprannueckue BeuiecTsa kieTku. HanorexHoiaoruu B Onoaoruu.

[{uTonorus,, METO/IbI HUTOJIOTHMU. POb KIIETOUHOM TEOPHUH B CTAHOBIIEHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa. KneTku npokapuot u 3ykapruoT. OCHOBHBIE YAaCTH U OPraHOMIbI
KJIIETKH, UX (DyHKIIUH.

Bupycel — HeksieTouHast popma KU3HU, MEpPbl MPOPHIAKTUKH BUPYCHBIX 3a00JIeBaHUM.

JKusuenesrenbHOCTD KIeTKH. [Inactrnyeckuit oomen. dorocunres, xeMocuures. buocunres Oeika.
DHepreTudeckuii oOMeH. XpaHeHue, nepeada u peainsalus HacaeICTBEeHHOM nH(OopMauu B KIIETKe.
I'enmeTnmueckuit kox. I'eH, TeHOM.

I'eHoMuka. BnusiHue HapKOr€HHBIX BEIIECTB HA MPOILECCHI B KIIETKE.

Knerounslit nuki: uatepdasa u nenenue. MUTo3 u Meilos, ux 3HauYCHHE.

CoMaTn4ecKue 1 MOJIOBbIE KIETKHU.

Opranuszm

Opranusm — euHOE 1eJI0e.

KuzHenesTebHOCTh Oprann3Ma. Perynsius GyHKIuA opraHiu3mMa, roMeocTas.

Pasmuoxxenue oprann3moB (Oecronoe u 1mosnoBoe). CriocoObl pa3MHOKEHUS

y pacTeHH U KUBOTHBIX. IHIMBUTyabHOE pa3BUTHE OpraHu3Ma (oHToreHes). [lpuunnsl
HapylIEeHUN pa3BUTHs. PenpoayKTUBHOE 310POBBE YEIOBEKA; MOCIEACTBUS BIUSAHUS AJIKOTOJIsl, HUKOTHHA,
HapKOTHYECKHX BEIECTB Ha SMOPHUOHAIBHOE pa3BUTHE YeslOBeKa. JKIM3HEHHbIE ITUKIIBI PAa3HBIX TPYIIIT
OpraHUu3MOB.

I'enernka, METO/IbI T€HETUKU. | eHeTHUECKasi TEPMUHOJIOTHS U CHMBOJIMKA.

3akoHbl HacneacTBeHHOCTH . Menaens. XpoMocoMHasi TEOpHs HaclaeACTBEHHOCTH. OnpenencHue
nosia. CHEerUIeHHOE € MOJIOM HacJIeJOBaHUE.

I'enetnka yenoseka. HacnencTBeHHble 3a001€BaHUs YEIOBEKA U UX MPEIYyNpekaAeHue. DTUYECKHe
acreKThl B 001aCTH MEIULIMHCKON T€HETHUKH.

I'enotun u cpena. Henacnencreennas naMeHunBOCTh. HaciiecTBeHHast H3MEHUMBOCTB. MyTanuu.
MyrareHsl, UX BIUSHUE Ha 3J0POBbE YEIOBEKA.

Jomectukanus u cenekuus. Metoasl cenekuuy. bruorexHomnorus, e€ HanpaBIeHUs U EPCIIEKTUBBI
pasButusi. buobe30nacHoOCTb.

Teopwust 3BONIIOLIMH

Pa3BuTHE 3BONIOIIMOHHBIX UEH, 3BOIOIIMOHHAsA Teopus Y. Jlapsuna. CUHTEeTHYECKasi TEOPHS
sBorOLMU. CBHIIETENIBCTBA IBOIIOLMH KUBOM TIPUPOBI.

MukposBontonus U MakposBosronus. Bun, ero kpurepuu. [onynsanus — 3reMeHTapHas equHULA
HBOJIOIMHU. J[BHXKYIIHE CHIIBI SBOJIIOLMH, UX BIMsSHUE HAa TeHO(OoH T nonynauuu. HanpaieHus 3BostoLnY.

MHoroob6pasue opraHu3MoB KaK pe3yabTar 3BoIouH. [IpuHIUIB KilacCU(pUKAUT, CUCTEMaTHKa.

Pa3BuTHe xn3HM Ha 3emie

['unore3bl mpouCcxXokIeHHS KU3HU Ha 3emiie. OCHOBHBIE 3Talbl BOJIOIUN
OpPraHUYECKOro MUpa Ha 3eMJIe.

CoBpeMeHHbIE MPEACTABIECHUS O MPOUCXOKICHUH YeJIOBEKa. DBOJIIOLIMS YeJIOBeKa (aHTPOTIOTeHE3).
JIBM>KyIIMe cuiibl aHTpONOreHe3a. Pacsl yenoBeka, NX MPOUCXOXKIEHNE U €AUHCTBO.

Oprasu3Mbl 1 OKpYyKaroIas cpeaa

[TpucnocobieHns OpraHu3MoB K JIeHCTBUIO SKOJIOTHUECKUX (PAKTOPOB.

buoreorienos. Dxocucrema. Paznoo0Opaszue sxocructeM. B3anMooTHOIIEHUS TOMYISIUN pa3HbIX
BHJIOB B 3KOcUCTeME. KpyroBopoT BelEeCTB U IOTOK YHEPTHH B SKOCUCTEME. YCTOMUNBOCTh U TUHAMHUKA
skocucteM. [locnencTBus BAMSHUS AEATEIbHOCTH YeJI0BeKa Ha SKocucTeMbl. CoxpaHeHue OuopasHoo0pasus
KaK OCHOBA YCTOMYHMBOCTH 3KOCHCTEMBI.



Crpykrypa 6nocdepbl. 3aKOHOMEPHOCTH CyIeCTBOBaHMS Ouochepsl. KpyroBopoTh! BeliecTs B
ounocdepe.

['moGanbHbIe aHTpONIOTEHHBIE U3MeHEeHHs B Onocdepe. IIpobieMbl ycTOHYMBOTO pa3BUTHSI.

[TepcriekTUBBI pa3BUTHS OUOIIOTUYECKUX HAYK.

Ilpumepnulit nepeuensy 1a60pamopHbIX U NPAKMUYECKUX padom (Ha ebl00p yuumens)

1. Ucnonp30BaHuE pa3IUYHbIX METOAOB MPH U3YYEHUH OMOJIOTHYECKIX 0OBEKTOB.

2. PemieHue aneMeHTapHbBIX 33/1a4 M0 MOJIEKYISIPHOM OUOJIOTHH.

3. BoisiBiieHHE TPU3HAKOB CXOJICTBA 3aPO/BIIICH YeIOBeKa U IPYTHX MO3BOHOYHBIX KUBOTHBIX KaK
JI0Ka3aTeIbCTBO UX POJICTBA.

4. CoctaBiieHUE 3JI€MEHTAPHBIX CXEM CKPELUBAHUSI.

5. PemeHne reHeTM4ECKUX 3a1a4.

6. CocTaBiieHHe U aHAJIU3 POJOCIOBHBIX YEJIOBEKA.

IVNIAHUPYEMBIE PE3VJIBTATBI U3YUYEHUSA KYPCA BUOJIOT'A
B pesynbrare usydyenus yaueOHoro npenmMera «bronaorusy» Ha ypoBHE CpelHEro
o01iero oOpa3oBaHus BBITYCKHUK Ha Oa30BOM YPOBHE HAYUUMICA:

— packpbIBaTh Ha MIPUMEPax poiib OMOIOTHH B (POPMHUPOBAHUM COBPEMEHHOM HAyYHOU KapTHHBI
MUpa ¥ B IPAKTUYECKOH NEATETHHOCTH JIFONICH;

— MOHUMATH U OIHUCHIBATh B3aMMOCBS3b MEXK/y €CTECTBEHHBIMH HayKaMu: Ouonorueil, pusukou,
XMMUEH; YCTaHaBIMBATh B3aUMOCBS3b IPUPOIHBIX SBICHUH;

— MOHUMATh CMBICT, Pa3JIM4aTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEXIY OCHOBOIOJATral0IIUMU
OMOJIOTMYECKUMH MMOHSATHSAMU: KJICTKa, OPTraHwu3M, BH]I, SKOCHUCTeMa, Ornocdepa;

— HCIIOJIb30BaTh OCHOBHBIE METO/bl HAYYHOT'O IMO3HAHUSA B YUEOHBIX OMOIOTUYECKUX
WCCIICIOBAHUSAX,, TPOBOJUTH HKCIIEPUMEHTBI IO U3YYCHUIO OMOIOTUYECKIX OOBEKTOB H SIBJICHUH, OOBSICHATH
pe3ybTaThl SKCIEPUMEHTOB, aHATN3UPOBATh UX, (OPMYIUPOBATH BHIBOADL;

— (hopMyITHpOBaTh TUIIOTE3bI HA OCHOBAHUH TPETIOKEHHONW OMOIOTHYECKO HHPOPMAITUH 1
npeJiaratb BApUaHThl TPOBEPKU TUIIOTE3;

— CpaBHHUBATh OMOJIOTUYECKHE OOBEKTHI MEX Ty COO0M MO 3aJaHHBIM KPUTEPHUSIM, JeNaTh BHIBOJBI U
YMO3aKIJIFOYEHHS] HA OCHOBE CPaBHEHMUS;

— 000CHOBBIBATh €AMHCTBO KHBOW M HEXKUBOM MPHUPOIBI, B3AUMOCBSI3U OPTaHU3MOB U OKPY)KaIOIIEH
Cpezibl Ha OCHOBE OMOJIOIMYECKUX TEOPHIA;

— TIPUBOJIUTH MTPHMEPHI BEIECTB OCHOBHBIX TPYII OPraHMYECKUX COCTUHEHNN KIETKH (OEKOB,
’KHUPOB, YITIEBO/I0B, HYKJIEHHOBBIX KHUCIIOT);

— pacno3HaBaTh KJIECTKHU (MMPOKAPHOT U DYKAPUOT, PACTCHUH M )KUBOTHBIX) TIO ONMCAHUIO, HA
CXEeMaTU4YEeCKUX N300pakeHUX; YCTAaHABIMBATh CBSI3b CTPOCHUS U (PYHKIIUN KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOTOOOpa3ue KJIETOK;

— pacrno3HaBaTh MOMYMSIUI0 U OMOJIOTMYECKH BUJT IO OCHOBHBIM MPU3HAKAM;

— 00BSACHATH MHOT00Opa3ne OpraHu3MOB, IPUMEHSISI SBOJIIOIIMOHHYIO TEOPHIO;

— OOBSICHATH IPUYMHBI HACTIE/ICTBEHHBIX 3a00JI€BaHMIA;

— BBISIBIISITH M3MEHYHBOCTH Y OPTaHU3MOB; CPaBHUBATh HACIIEICTBEHHYIO H HEHACIIE/ICTBEHHYIO
U3MEHYUBOCTb;

— BBISABJIATH MOpGOJOorndyecKkue, GU3noaorndeckue, NoBeAeHUYECKUEe aanTallui OpraHu3MoB K
cpezne oOUTaHUs U IEHCTBUIO SKOJIOTMYECKUX (PAaKTOPOB;

— COCTaBJISITh CXEMBI [IEpEHOCa BEIIECTB U YHEPTHH B dIKOCHCTEME (IIeTH NMUTaHus);

— IPUBOJUTH JJOKA3aTEIbCTBA HEOOXOAUMOCTH COXpaHEHUs1 OMOpa3HO0Opa3us sl yCTOMYUBOTO
Pa3BUTHS U OXPaHbI OKPYXKAIOIIEH CpeJibl;

— OLIEHUBATh JOCTOBEPHOCTH OMOJIOrMYECKON MH(OpMALINH, TTOIYyYEHHON U3 pa3HbIX HCTOYHUKOB;

— MPEACTaBIATh OMOIIOTUYECKYIO HH(POPMALIMIO B BHJI€ TEKCTA, TaOIULIbI, rpadyka, TuarpaMMsbl U
JIeNaTh BBIBOJIBI HA OCHOBAHHUHU MIPE/ICTABICHHBIX JaHHBIX;

— OIIGHWBATh POJIb JOCTIKEHHIA TEHETHKH, CEIEKIINN, OMOTEXHOJIOTHH B TIPAKTHYECKON
JesITeIbHOCTH YeJIOBEKa;

— OOBSICHATH HETATUBHOE BIIMSHUE BEIIECTB (QJIKOTOJIsI, HHKOTHHA, HAPKOTUYECKUX BEIIECTB) Ha
3apOJBIIEBOE PA3BUTHE YETIOBEKA.

BoimyckHuk Ha 0a30BOM YPOBHE ROYYUM 803MOHCHOCHb HAYYUMbCA:



— JlaBaTh Hay4HOE O0OBSICHEHHE OMOIOTHUECKUM (aKTaMm, IpolieccaM, sIBICHUSIM, 3aKOHOMEPHOCTSIM,
HCIIONB3Yysl OMOJIOTHYECKHE TEOpUH (KJIETOUHYIO, IBOJIIOIIMOHHYIO), YUeHHE 0 Orocdepe, 3aKOHBI
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;

— XapaKTepU30BaTh COBPEMEHHBIC HAIIPABICHUS B Pa3BUTHH OHMOJIOTUY;

OTHCHIBATh UX BO3MOXKHOE MCITOJIb30BAHUE B MPAKTHUECKOM JIEATEIHOCTH;

— CpaBHHMBATh CIIOCOOBI JICJICHUS KJICTKH (MUTO3 U MEHO03);

— pemiark 33/1a4u Ha mocrpoenue gpparmenta sropoit nenu JJHK mo npennoxkernomy gpparmMeHTy
nepsoii, uPHK (MPHK) no yuactky JIHK;

— pemIark 33/1a41 Ha ONpeIeIeHNE KOJINYeCTBa XPOMOCOM B COMaTHYECKUX U MOJIOBBIX KIIETKAX, a
TaK)Ke B KJIETKaX IMepe] HadaJloM JieieHust (Meiio3a UiIM MUTO3a) U 110 €r0 OKOHYaHUU (151 MHOTOKJIETOUHBIX
OpPraHHU3MOB);

— peliaTh reHeTHYeCKHe 3a/1a4i Ha MOHOTHOPH/IHOE CKpEUIBaHUE, COCTABIISITh CXEMbI
MOHOTHOPUAHOTO CKPEIIUBAHUS, IPUMEHSISI 3aKOHbBI HACJIEACTBEHHOCTH M UCIIOIB3Ys OMOJIOTHUECKYIO
TEPMHUHOJIOTHIO U CUMBOIIUKY;

— yCTaHaBJIMBATh TUII HACIICJIOBAHMS U XapaKTep MPOSBICHUS MPU3HAKA [0 3aJaHHOH cxeMe
POIOCIOBHON, TPUMEHSS 3aKOHBI HACIIEICTBEHHOCTH;

— OILIGHUBATh PE3YJbTAThl B3aUMOICHCTBHSI YEJIOBEKA U OKPY)KAIOIIEH Cpe/Ibl, MPOTHO3UPOBATH
BO3MOXKHBIE [TOCJIEJICTBUS AEATEILHOCTH YEJIOBEKA /TSl CYIIECTBOBAHUS OTJEIbHBIX OMOIOTUYECKUX
00BEKTOB U IETBIX MPUPOIHBIX COOOIIECTB.



Kaneﬂnapﬂo-TeMaaneCKoe NJJAHHPOBAHHEC

JlaTa mo
IUIAHY

JlaTra mo
pakrty

Tema ypoka

OcHoOBHOe cofepxaHue
o TeMaM

OpranusmenHblii ypoBenb (10 1)

Opranu3MeHHbI YPOBEHD!
o0111ast XapaKTepUCTHKA.
Pa3smMHO)€eHHE OpraHn3MoB

OpraHu3MeHHbIN ypOBEHB:!

o0111as XapaKTepUCTUKA.

OcoOb. XKuzHenesTeapHOCTb

opranusma. OCHOBHBIE ITPOLIECCHI, TPOUCXOIALINE B OPraHU3ME.
Pasmuoxenue

OpraHu3MoB: Oecronoe U

nosioBoe. ['ameTsl. ["amioniHbIi U JUILUIONIHBIN HA0OPBI XPOMOCOM.
I'epmadponutsr.

3HaueHue pa3HbIX BUIOB

pa3MHOkeHus. Perymanus

(GyHKUMI opraHu3Ma, roMeocTas

Pa3BuTHe MOJIOBEIX KJICTOK.
OHJ'IO,I[OTBOpeHI/Ie

ITonoBrle kneTku. Pa3BuTHe MONOBBIX KIECTOK. I aMeToreHes: ooreHes,
criepmarorenes. HanpaBurenbHbie

tenbla. [lomoBoi nmponecc.

Onnoa0TBOpEHUE: HAPYKHOE

U BHyTpeHHee. AKpocoMa.

3urora

WNHnuBunyansHOE pa3BUTHE
OpraHu3MOB.
buorenernueckuii 3aK0H

NunuBuayanpHOE pa3BUTHE OpraHu3Ma (OHTOTCHE3).

[Tepuozs! oHTOreHe3a. OMOPHOHAIBHOE Pa3BUTHE. 3apO/IbILIeBbIE
muctku. [locTamOpuonabHOE pa3BuTHE. THUIIBI OHTOTEHE3A.
buorenernyeckuii 3akoH. [IpnurHbI HapyIIEHUN Pa3BUTHSL.
PenponykTuBHOE 310pOBEE;

MIOCJICACTBHS BIMSHUS JKOTOJIsl, HHKOTUHA, HAPKOTHYECKUX BELIECTB
Ha SMOpHOHAIBHOE Pa3BUTHE YETOBEKA.

Kusnennvie yuxivl pasHvix 2pynn Op2aHusmos

3aKOHOMEPHOCTH
HACJIEJOBAHMsI IPU3HAKOB.
MouorubpuHoe
CKpEIllMBaHUE

HacnencrBeHHOCTh M MIBMEHUYMBOCTD. [ €HeTHKa Kak Hayka. MeTobl
reHeTuku. [ eHeTHueckas TEpPMUHOIOTUS

¥ CUMBOJIMKA. 3aKOHBI HacleAcTBeHHOCTH . Menaens. XpomocomHas
Teopus

HacienctBeHHocTH. Onpenenerue noja. ClerieHHOe C TI0JI0M
HacJIeA0BaHUE




5 Henonnoe nomunuposanue. | HemonHoe toMMHUpOBaHMUE.
AHnanusupyrouiee I'enotun u peHoTun. AHaINM3UPYIOILIEE CKPELMBAHNE
CKpELIMBaHUE
6 JurnbpunHoe ckpemmBanue. | JuruOpuaHoe ckpenBanue. 3aKOH HE3aBUCUMOTO HACIICIOBAHMS
3aKOH HE3aBUCUMOTO npusHakoB. OrpaHn4eHus JeiCTBUS 3aKOHOB MeHpens.
HACJIEJ0BAHNS IIPU3HAKOB Yenoeus evinonnenus 3akonoe Menoens
7 XpOMOCOMHasI TEOpUS 3akoH Moprana. Kpoccunrosep. XpomMocoMHasi TEOpHs
HACJIEACTBEHHOCTHU. [ eHeTnKa | HacinencTBeHHOCTH. ['enernka nona. Kapuorwui.
nona. HaciaenoBanme, Hacnenosanue, crienjieHHOE ¢ moioM. HacaencTBenHsie
CLICTUIEHHOE C IT0JIOM 3a00J1eBaHus YesoBeKa U
UX MpeaynpexaeHne. ITUUECKUE acleKThl B 00JIaCTU MEIULIMHCKON
TeHETUKU
8 3aKOHOMEPHOCTHU 3aKkoHOMEpHOCTH M3MeHYMBOCTU. HeHacnencreenHast
U3MEHUYUBOCTH U3MeH4nBOCTh. HacnencTBeHHas M3MEHUUBOCTh. Moau(uKalnoHHas
M3MEHYMBOCTb. MOIU(pHUKAIINN.
Hopwma peakunun. KomOuHannonHas M3MEeHUYMBOCTb.
MyranroHHas U3MEHYUBOCTb.
MyTranuu: reHHble, XpOMOCOMHBIE, TeHOMHBIE. Jlenenusl.
Hymmkanus. Homumnonaus.
Mytarensslie pakropsl. MyTannonHas Teopus. [ eHOoTHI U cpena.
MyTareHsl, UX BIHUSHHAE HA OPraHU3MbI
9 OcHoBHbIE METONIBI ceNeKIMU | [loMecTuKanus 1 CeneKiusl.
pacTeHUM, )KUBOTHBIX U Metonpe! cenekuuu. Knerounas nnxxenepus. [ eHHas nHxkeHepUs.
MHUKPOOPIraHU3MOB. buorexHoorus, €€ HalpaBJIEHUS U NIEPCIEKTUBBI Pa3BUTHS.
buorexHonorus buobeszonacnocmo
10 Oo6o0maromuit ypok
HHonynsumoHHO-BU/10BOI YPOBeHb (7 4)
11 [TonynsanmoHHO-BUAOBOM ITonstue o Buae. Kpurepuu Buaa. [omynsanuonnas
YPOBEHb: o0111ast cTpykrypa Buaa. Ilonynsanus. ITokazarenu nonymsiuil. [eneTnueckas
XapaKTepUCTHKA. Buael u CTpYKTypa nomyiasanuu. CBOMCTBA NOMYIIALMI
OMYJISALUN
12 PasBuTHe HBOIIOIMOHHBIX PazBuTHE SBOMIOIIMOHHBIX

uueun

uzei, spomonnoHHas reopus Yapnsa JJapsuna. CuHTETHYECKAS TEOPUS
sBosronuy. [lomymsanys — srmeMeHTapHas €UHULA YBOJIIOLUH.
CBuzeTenbCTBa HBOIOLNAN

KUBOU IPUPOJIBI




13 JIBIDKYIIME CHITBI 3BOMIOLUY, | J[BHKyIHe CHITbl ((paKTOpPhI) SBOIIOIMH, UX BIUSHUE HA TeHO(OH]T
UX BIUSHUE Ha TeHO(OH]T MONYJSIUN
MOMYJISALUN
14 EcrecTBenHslit 0TOOp Kak EcrecTBennblit 0T00p — Hanpasisromuii paxkrop 3Bostonnu. Gopmbl
(bakTop BOIIOLUU €CTECTBEHHOI0 0TOOpA: ABIKYILUHI,
CTaOMIM3UPYIOUIHMIA U pa3pbIBAIOIINN (TU3PYITUBHBIH).
W3menenus renodona,
BbI3bIBAEMbIE €CTECTBEHHBIM
0TOOpOM. AJlanTanuu Kak pe3ynbTaT IeHCTBUSL €CTECTBEHHOro 0TOopa
15 MuxkposBoNOLHS U MuxkposBosronns ¥ Makpo3Borous. Hanpasnenus sBoaonuu
MaKpO3BOJIIOLUS
16 Hanpasnenus 3Bononuun HanpapneHus MakpodsBOIOLUN: OHOIOTHYECKHE MPOTPece U perpecc.
[Tytu nocTrkeHus OMOIOTUYECKOTO mporpecca: apoMopdos,
MM0aIANTALINS, IEeTeHEPALIHS
17 [Mpunnune! k1accudukanuu. | MHOrooOpasue OpraHu3MoB Kak pe3yinbTaT SBOJIOIHH.
Cucremaruka [Tpunine! knaccudukanuu. Cucremaruka
IKOCHCTEeMHbIN YPOBeHb (8 1)
18 DKOCUCTEMHBIN YPOBEHbD: DKOCHUCTEMHBIN YPOBEHbD:
o0111ast XapaKTepUCTHKA. o0111as1 XapaKTepUCTHKA.
Cpena oOurtanus Cpena obutanusa OpraHu3MoOB. DKOJIOTHYECKHUE (DaKTOPHI U UX BIHUSIHUE
OpPraHHU3MOB. Ha
Okonornyeckue GakTopsl U opranu3Msl. ToJIepaHTHOCTb
UX BIIMSHUE HA OPTaHU3MBI. u ananrtauus. [Ipucrnocobnenust opraHn3MoB K JIeHCTBHIO
HKOJIOTMYECKHUX (haKTOPOB
19 Okojoruueckue coobmecTBa | buorneHos. Jkocucrema.

Knaccudukanus sxocucrem. buoreonenos. MckyccTBeHHbIE
HKOCUCTEMBI. DKOCUCTEMBI TOpOJI0B. [IuIeBbIE CBSA3H B SKOCUCTEME.
[IpocTpancTBEeHHAs CTPYKTYpa d3KocucTeMbl. PazHooOpaszue
AKOCUCTEM. B3aMOOTHOIIEHHS TOMYIALMN pa3HbIX

BHJIOB B dKOcucTeMe. KpyroBopoT BEmecTB U TOTOK SHEPTHH B
IKOCHUCTEME.

YerolunBocTh M quHaMuKa skocucteM. IlociencTBusa

BIIUSIHUS JIEATEIIbHOCTHU YeJIOBEKa Ha SKocucTeMbl. CoxpaHeHue
O6ropazHO0Opa3ms Kak OCHOBA YCTOMYUBOCTH DKOCUCTEMBI




20 Buzbl B3aMMOOTHOIIEHUI OKOJIOTUYECKHE B3aUMOJIEHCTBUS OPTaHU3MOB B 9KOCUCTEME.
OpPraHU3MOB B SKOCHCTEME. DKoJyioruyeckasi Huia. 3aKOH KOHKYPEHTHOTO UCKITIOUEHUs
DKOJIOTHYeCKasl HUIIA
21 Bunosas u BunoBas u mpocTpaHCTBEHHAs! CTPYKTYPbI SKOCUCTEMBI.
MIPOCTPAHCTBEHHAS Tpodudeckast CTpyKTypa S9KOCUCTEMBI
CTPYKTYPBI SKOCUCTEMBI
22 [Iniessle CBsA3U B OOMeH BelecTBOM U SHeprueit B akocucreme. [1uimessie cBsi3u B
JKOCHCTEME sKocucTeMe. TUIbl MUIIEBBIX IETeH.
[TpaBUII0 SKOIOTHYECKOW THPAMHUIBI
23 Kpyrosopot Bemects [ToTroku ’HEepruu U BemiecTBa B skocucremax. OCOOEHHOCTH MepeHoca
Y TIPEBPALCHNE YHEPTUH B SHEPTUU B 3KocHucTeMe. KpyroBopoT BemecTB U peBpalleHne YHEPTUN
JKOCHCTEME B DKOCHCTEME
24 DKOJIOruYecKas CyKIeCCHsl. DKojoruyeckas cykueccus u e€ 3nauenue. CTauu CyKIeCCHH.
[TocnencTBus BIUSAHUS [TocnenacTBus BIUAHUS JESTEIBHOCTH YEIOBEKA HA IKOCHUCTEMBI
JESITEJIbBHOCTH Y€I0BEKa Ha
KOCHCTEMBI
25 O60061maronui ypok
Buocdepnsiii ypoBens (94)
26 buocdepHslii ypoBeHs: buocdepnsiii ypoBeHb:
o011ast XapaKTepUCTHKA. o011as XapakTepuCTHKA.
VYuenue B. U. Bepuaackoro o | CTpykTypa (KOMIIOHEHTHI) U IpaHullbl Ouocdepsl. Yuenue B. U.
ouocdepe Bepnaackoro o 6uocdepe. KuBoe BemiecTBo u ero poib B duocgepe.
Hoocdepa. Kpyeosopomwi eewgecmes 6 buocghepe
27 KpyroBoport Beniects B [mob6anpHBIi OMOTEOXMMUYECKUN KPYTOBOPOT (OMOTEOXMMHYECKHIA
ouocdepe IIUKIT). 3aKOH
100aJIbHOTO 3aMBIKAHUS
OMOTeOXMMHUYECKOTO KPYroBOpoTa B Ouocdepe.
Kpyzosopomul sewyecme 6 buocgepe
28 OBomo1us ouochepsl OcHoBHBIE 3Tanbl pa3BUTHs Ouocdepbl. 3apokIeHue Ku3HU. Poib
npoIeccoB (POTOCHHTE3A U JIBIXaHUS B 3BOJIIOLMH Onochepsl. Biusnue
YeJI0BeKa Ha IBOJIONHI0 Orocdepsl. [T1obabHbIe aHTPOTIOTEHHBIE
nu3MeHeHus B buochepe
29 [IpoucxoxaeHue xU3HU HA I'unoTe3bl mpoucxoxaeHus xu3Hu Ha 3emiie. CoBpeMeHHbIE

3emiie

IPEACTaBIECHUS O
BO3HUKHOBEHUU JKHU3HH.
OCHOBHBIE 3TaIlbl 3BOIIOIMN OPraHUYecKoro Mupa Ha 3emie. ['unoressl




IIPOUCXOKACHUS SyKapuoT

30 OcHoBHblIe 3Tarbl 3BoONMK | OCHOBHBIE ATAIbl YBOJIIOIUU OPTaHUYECKOTO MUpa Ha 3emiie.
OpPTraHUYeCKOro MHpa Ha ['eonmoruyueckas ucropus 3emiu
3emuiie
31 DBOJIIOLMS YEIOBEKa Pa3BuTHe B3MISL10B HA IPOUCXOKAEHUE yesnoBeka. COBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOKICHUH YeIOBEKa. DBOJIOIHS YeIOBeKa
(anTponorenes). JABmKyIue cuiibl aHTpororenesa. Pacel
YeJI0BeKa, UX MPOHCXOKJEHUE U equHCcTBO. KpuTHka pacusma
32 Porns uenoBeka B Guocdepe Ponp uenoBeka B Ouocdepe. Uenosek u skonoruveckuit kpusuc. [lytu
BBIXOJIa U3 DKOJIOTUYECKOTO Kpusuca. [Ipobiaemsl ycToiunBoro
pa3BUTHSL.
Ilepcnexmuswt pazsumus
OUONO2UYECKUX HAYK
33 Oo6o0uaromuit ypok
34 O06o0maromuii ypok- [TonBenenue uToroB n3ydeHus kypca «O01rast OMoI0THs», B TOM YHCIIE

KOH(epeH s

BBINOJIHEHHSI YU€OHO-HUCCIIeI0BATEIBCKOM U IPOSKTHOMN
paboThI
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