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Ili1anupyemMblie pe3yibTaThl H3yYeHHs npeaMeTa «buosorus»

IMpeamerHbie

1. B no3naBarenbHOU (MHTEIUICKTYAIBHOMN) cdepe:

-XapaKTEPUCTHKA COJEpKAaHUA OMOJIOTUYECKUX TEOpUi (KJIETOYHAs, SBOJIOIHOHHAS Teopus Y.
Hapsuna); yaenus B. U. Bepuaackoro o 6uocdepe; 3akonoB I'. MeHens, 3aKOHOMEPHOCTEH U3MEHYH -
BOCTH; BKJIa/1a BBIJAIOIINXCS YIEHBIX B Pa3BUTHE OMOJIOTUUECKON HAYKH;

-BBIJICJICHHE CYIIECTBEHHBIX MPHU3HAKOB OMOJOTMUECKHX OOBEKTOB (KJIETOK: PACTUTEIBHBIX H
KUBOTHBIX, JOSIICPHBIX H SIICPHBIX, IMOJOBBIX U COMATHYECKUX; OPTAHU3MOB: OJHOKJICTOYHBIX U MHO-
TOKJICTOYHBIX; BHJIOB, IKOCHCTEM, OHochepsl) U mpoieccoB (0OMEH BEMIECTB, Pa3MHOXKCHHE, JICIICHUC
KJIETKHU, OIJIOJOTBOPEHME, AEUCTBUE MCKYCCTBEHHOI'O M €CTECTBEHHOIO 0TOOpa, GOpMHpOBAHUE IPH-
CToco0JIEHHOCTH, 00pa30BaHKe BUAOB, KPYTOBOPOT BEIIECTB U MPEBPAICHHS SHEPTHH B SKOCHCTEMAxX H
ouocdepe); 00bsICHEHHE PO OHOJIOTHU B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS; BKIIa/a OUOJIO-
THYECKUX TeOpHid B ()OPMUPOBAHKNE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA; OTPHUIIATEINIb-
HOTO BJIMSIHUS aJIKOTOJIs, HIKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOJIbIIIa YEJIOBEKA; BIIUS -
HUSl MyTareHOB Ha OPraHW3M YeJIOBEKa, SKOJOTHYECKUX (PaKTOPOB HA OPTraHU3MBbI; IIPUYMH 3BOJIOLNH,
M3MEHSEMOCTH BHJIOB, HApYIICHWH Pa3BUTHs OPraHW3MOB, HACJIEJICTBEHHBIX 3a00JI€BaHWH, MyTaIlHid,
YCTOMYMBOCTH M CMEHBI DKOCHUCTEM;

-TIpUBEJICHUE JIOKA3aTeNIbCTB (aPTYMEHTAINS) SIMHCTBA KUBOW M HEKHBOW MPUPOJIBI, POJICTBA
YKUBBIX OPraHU3MOB; B3aUMOCBSI3€l OPraHU3MOB U OKPY)KAOILIEH CpeJibl; HEOOXOIUMOCTH COXpaHEHHS
MHOT000pa3us BUJIOB;

-yMEHUE MOJIb30BaATHCS OUOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

-pelieHe IeMEeHTapHbIX OMOJOrHYECKHX 3a/1a4; COCTaBJICHHE AJIEMEHTAPHBIX CXEM CKpeluBa-
HUS ¥ CXEM TIepeHOca BEIECTB U DHEPTUH B IKOCHCTEMaX (IIEMH MATAHHUS);

-omucaHue 0co0ei BUIOB MO0 MOPGOIOTHIECKOMY KPUTEPHIO;

-BBISIBJICHHE M3MEHUYMBOCTH, TIPUCTIOCOOJICHII OPraHu3MOB K Cpejie OOMTaHUs, ICTOYHUKOB MY-
TareHoB B OKpYXarolieh cpene (KOCBEHHO), aHTPOIIOTEHHBIX M3MEHEHHI B SKOCUCTEMaX CBOEH MECTHO-
CTH; U3MEHEHHH B 9KOCHUCTEMaX Ha OMOJIOTMYECKUX MOJEIISX;

-CpaBHEHHE OMOJIOTHYECKUX OOBEKTOB (XMMUYECKUH COCTAB TEJN JKUBOM W HEXKUBOM IPHUPOJIBI,
3apOJIBIIIN YEJOBEKAa U IPYTUX MIEKOMHUTAIOIIUX, MPUPOTHBIE SKOCUCTEMBI U arpo3KOCUCTEMBI CBOEH
MECTHOCTH), TPOIIECCOB (€CTECTBEHHBIM W MCKYCCTBEHHBIN O0TOOD, MOJIOBOE M OECIOJIOE pa3MHOKEHHUE)
1 (OpMyIUPOBKA BHIBOJIOB HA OCHOBE CPaBHEHHMS.

2 .B 11IeHHOCTHO-OpHUEHTAIIMOHHOM cdepe:

-aHaJlu3 U OLIEHKA Pa3NIMYHbIX TMIOTE3 CYIIHOCTU KU3HU, MPOUCXOKICHUS JKU3HU U YelIOBEKa,
IJ100aJTBHBIX HKOJIOTMYECKUX MPOOJIeM U MyTel WX pelieHusi, MOCAeACTBHI COOCTBEHHOM AeATeIbHOCTH
B OKpY)Xarollel cpeje; Onogorndeckoi nHpopmaluu, nosydaeMoi u3 pa3HbIX HCTOYHUKOB;

-OLIEHKA 3THYECKUX ACIEKTOB HEKOTOPBIX HCCIEAOBAHUN B 001acTH OMOTEXHOJOTHH (KJIOHUPO-
BaHUE, UICKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAIIPABJICHHOE U3MEHEHUE T€HOMA).

3. B cdepe TpynoBoii aesSTENBHOCTH:

- OBJIQ/ICHHE YMEHMSIMH M HaBBIKAMH MOCTAHOBKH OMOJIOTMYECKUX SKCIIEPUMEHTOB M OObSICHE-
HUS UX PE3yIbTaTOB.

4. B chepe pusnueckoi nesaTEIbHOCTH:

-000cHOBaHuE U coOII0ACHNE Mep MPO(UTAKTUKYA BUPYCHBIX 3a00JI€BaHUM, BPEIHBIX MTPUBBIYEK
(KypeHue, amKoTroIn3M, HAPKOMaHUs ); MPaBUII MOBEICHUS B IPUPOIAHOM Cpee.

MertanpeaMeTHbie:

-OBIIQJICHUE COCTAaBISIONIMMH HCCIENOBATENbCKON U MPOEKTHOW AEATEIbHOCTH, BKIIIOUAs yMe-
HUS BUJIETH MPOOJIEMY, CTaBUTh BOMIPOCHI, BBIIBUTaTh TUIIOTE3bI, JaBATh OMpEeNCHUs MOHATHUSIM, KJ1ac-
cuUIIUPOBAThH, HAOIIOIATh, POBOJUTH AKCIIEPUMEHTHI, JIENIaTh BBIBOJBI M 3aKIIFOUEHUS, CTPYKTYPUPO-
BaTh MaTepuai, 0ObACHATh, JOKA3bIBATh, 3ALIUIIATH CBOU UJIEH;

-yMeHue paboTaTh € pa3HbIMU HCTOYHUKAMH OMOJIOTHYECKON MH(GOPMAIIMU: HAXOJUTh OHOIOTH-
4ecKyr0 MH(OpMAINIO B pa3IUYHBIX UCTOYHHKAX (TeKCTe y4yeOHMKA, HAYYHO-TIOMYISPHOM JUTEpaType,
OMOJIOTMYECKHUX CJIOBapsAX W CIPABOYHUKAX), aHATM3UPOBATh U OIICHUBATh MH(POPMAIUIO, MTPeodpaso-
BBIBATh UH(POPMAITUIO U3 OJTHOU POPMBI B APYTYIO;

-CIIOCOOHOCTH BBIOMPATH 1I€TIEBBIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX JEHCTBUSIX U MOCTYIKAX 1O
OTHOIIEHHIO K KUBOU MPUPOJE, 37J0POBBIO CBOEMY U OKPYXKAIOIIUX;



-YMCHHE aJICKBaTHO HCIIOJIb30BaTh PEUEBBIC CPEICTBA Ui JUCKYCCHU U apryMEHTAI[MH CBOCH
MO3UIIMH, CPABHUBAThH Pa3HbIC TOUKU 3PEHUS, apIYMCHTHPOBATH CBOIO TOYKY 3PEHHSI, OTCTAMBATH CBOIO
MO3UIIHIO.

JIMYHOCTHBIE:

-peayin3aiius STHYECKUX YCTAHOBOK MO0 OTHOIICHUIO K OMOJIOTMYECKHM OTKPBITHSM, UCCIICI0BA-
HUSIM U UX PE3yJIbTaTaMm;

-MPU3HAHKUE BBICOKOW LIEHHOCTH HM3HH BO BCEX €€ MPOSBICHHSX, 3I0POBbS CBOEIO U IPYTUX
JOJICH, peall3aliy YCTAHOBOK 3JI0POBOTO 00pasa KU3HU;

-c(hopMHPOBAHHOCTH MO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX HA MOJYYeHHUE HOBOTO 3HAHUS B
obnacTu OMOJIOTHH B CBS3M C Oymymier mpodeccHnoHabHON AeITeIbHOCTRIO WM OBITOBBIMH TIPOOIIE-
MaMH, CBSI3aHHBIMHU C COXPAHEHHEM COOCTBEHHOTO 3I0POBbS M IKOJOTMUYECKOW O€30MaCHOCTH.

Yyamuecs: 1015KHbI 3HATh:

® OCHOBHBIC ITOJIOKEHUSI OMOJIOTUYECKUX TEOpHUH (KJIETOUHas1, SBOJIIOIMOHHAs Teopus JlapBruHa);
yuenusi B.11. Bepnazackoro o Guocdepe;
CYIIIHOCTb 3aKOHOB I .MeHpeins, 3aKkOHOMEpPHOCTEN N3MEHYUBOCTH;
CTpOEHHE OMOJIOTHUECKIX OOBEKTOB: KIETKH, TEHOB, XPOMOCOM, BH/Ia, SKOCHCTEM;
CYIIHOCTh OHMOJIOTMYECKHX IPOIIECCOB: Pa3MHOKEHHE, OIJIOJJOTBOPEHHE, JECHCTBHE MUCKYCCTBEH-
HOTO ¥ €CTECTBEHHOTO 0TOOpa, GOpMUPOBAHKE MTPUCTIOCOOICHHOCTH, 00pa30BaHKUE BUJIOB;
KpYroBOPOT BEILIECTB U NMPEBPAILlEHUs] JHEPTUH B SIKOCHCTEMAaxX U Ouocdepe;
® BKJIQJI YYCHBIX B Pa3BUTHE OMOJIOTUIECKON HAYKH;
e OHMOJIOTHYECKYIO TEPMHHOJIOTHIO 1 CHMBOJIUKY.

Y4yamuecs: 1015KHbI YMETh:
® O00BSCHATH POJIb OMOJIOTHUU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS;
® CIMHCTBO KMBOM U HEKUBOU MPUPOIBI;
® OTpHLATEIbHOE BIMSHHUE aJIKOTOJISI, HHKOTHHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHE 3apO/Iblilia
YeJI0BEeKa;
® pemiath dIEeMEHTapHble OUOJOTHYECKUE 3a/1a4l, COCTABISATh CXEMbI CKPEIIUBAHUS U CXEMBI I1e-
peHoca BEIIECTB U DHEPTUU B dSKOCHCTeMax (I[€My MUTAHUS )
® OMHUCHIBATh 0COOEH BUAOB 1O MOP(OJIOTHIESCKOMY KPUTEPHIO;
® BBIABIIATH MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpelie 0OMTaHUS, HICTOYHUKH MYTareHOB B OKpY-
JKarollel cpesie, aHTPONOreHHbIe U3MEHEHHUSI B 9KOCHCTEMaX CBOEH MECTHOCTH;
® CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI, POLECCHI U JIeNaTh BHIBOAbI HA OCHOBE CPaBHEHHS,
® aHaJIM3UPOBATH U OLIEHUBATH PA3IMUHBIC TMIIOTE3bl CYIIIHOCTH XKHU3HU, IPOUCXOKACHUS KUIHU
U 4YeNoBeKa, II00aIbHbIE PKOJOTHYECKHe MPOOJIeMbl M MYyTH UX PEIICHUs], MOCIEICTBUS COO-
CTBEHHOM JIEATEIILHOCTH B OKPY)KAIOIIeH cpelie;
® 13y4yaTh U3MEHEHHS B SKOCUCTEMAX;
® HaxoIuTh HHPOPMAIMIO O OHUOJOTMYECKUX OOBEKTaX B PA3IUYHBIX HCTOYHHKAX (y4eOHBIX
TEKCTax, CIPABOYHHMKAX, HAYYHO-TIOMYJSPHBIX H3aHUAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, pe-
cypcax HTepHeTa) M KPUTUYECKH €€ OICHUBATh;
Hcnonb3oBath mproOpeTEeHHbIC 3HAHUS M YMEHUS B MPAKTUYECKOM JESITETbHOCTU U MOBCEIHEBHON JKU3-
HU JUIA:
e coOmoneHuss Mep MpOo(UIAKTUKU OTPABICHUN, BUPYCHBIX M APYTrUX 3a00NEeBaHUM, CTPECCOB,
BpPEAHBIX PUBBIYEK (KYpEeHHUE, allKOTOJIN3M, HAPKOMAaHHUS); TPaBUII MMOBEJACHUS B TPUPOTHON Ccpe-
Ac;
® OKa3aHHs MEepBON MEIUITMHCKOW MOMOIIM MPU MPOCTYAHBIX U APYTUX 3a00JIEBAHUAX, OTPABICHUH
MUIIEBBIMU MTPOTYKTAMU;
® OIICHKHM 3THYECKHX ACHEKTOB HEKOTOPBIX MCCIEeOBaHUN B 00JIaCTH OMOTEXHOJOTMH (KIOHHpOBa-
HUE, UCKYCCTBEHHOE OIUIOI0TBOPEHHUE).



Coaepikanue NporpaMMsl

PA3/IEJI 4 Bun (444)

Tema 4.1 UcTopusi 3BOJIOIMUOHHBIX uaeii (8 u)

HcTopust 3BONIIOLIMOHHBIX UaeH. Pa3BuTie Ononoruu B 10AapBUHOBCKUI niepuo. Pa3sutue 3B0-
MOMOHHBIX uieid. 3Haduenue pador K. Jlunnes, yuenus XK. b. Jlamapka, Teopun XK. KroBbe. [Ipenno-
CBUIKM BO3HUKHOBeHUs yueHus Y. Jlapsuna. IBomonuonHas teopust Y. Jlapsuna. Posb 3BoMONMOHHOM
Teopuu B (OpMUPOBAHIH COBPEMEHHOH €CTECTBEHHOHAYYHON KapTUHBI MUDA.

JlaGopaTopHasi padora «CpaBHUTEIIbHAS XapaKTEPUCTUKA €CTECTBEHHOTO U UCKYCCTBEHHOTO OTOOPa».
JemoHncrparus. Kapra-cxema mapuipyra nyremectsust Y. [lapsuna. I'epOapHble MaTepuanbl, KOJUIEK-
iy, ¢pororpaduu U Apyrue MaTepuabl, OKa3bIBAIOIINE WHIANBUIYAIbHYIO H3MEHYUBOCTh U Pa3HOO0-
pasue COpTOB KYJIbTYPHBIX PACTEHUM U MOPOJ JOMALTHUX KUBOTHBIX.

OcHoBHble TOHATHS. DBotonus. Kpeaunonusm, TpanchopMusm, 3BOTIONUOHU3M. ['pymninoBas U UHIM-
BUJlyaJibHasi U3MEHYMBOCTh. VckyccTBeHHBIN 0TO0p. bophba 3a cymecrBoBanue. EcrecTBeHHBIN 0TOOP.

Tema 4.2 CoBpeMeHHO€ IBOTIOIUOHHOE YueHue (14 u)

Bupn, ero xpurepuu. [lonynsiius — cTpyKTypHas eIMHUIA BUJA, €IUHULA 3BOIIOIMH. CUHTETH-
yeckasi TeOpHusl 3BOJIOUMU. J[BHIKYIIME CHIJIBI 3BOJIIOLMU: MYTAlMOHHBIA MPOLECC, MOMYISIIIMOHHBIE
BOJIHBI, U30JIALIMS, ECTECTBEHHBII 0TOODP; UX BIUSHUE HA reHO(YOH MOy Isun. JBrxKyuuii u ctadunm-
3UPYIOIIUNA €CTECTBEHHBIH 0TOOp. AlanTaluy OpraHu3MOB K YCIOBUSAM OOMTaHUSI KaK pe3ysbTaT Jei-
CTBHUSI €CTECTBEHHOTO 0TOOpa. BumooOpa3oBanue kak pe3ynbTaT dBoJtonu. CriocoObl U MyTH BHI000-
pa3oBaHusl.

CoxpaHeHre MHOTOOOpa3usi BHJIOB KaK OCHOBA YCTOMYHMBOTO pa3BUTHS Ouocdepsl. ['maBHBIE
HaIpaBJIEHUs 3BOJIOIMOHHOTO Tpolecca. buonorndeckuit mporpecc u 6monorudeckuit perpecc. Ipu-
YUHBI BBIMHPAHUSI BUJIOB.

Jloka3arenbCcTBa 3BOJIIOLMHA OPraHUYECKOTO MUPA.

JladopaTopHas pa6ora. «/3ydenne mpucrnocoOJeHHOCTH OPTraHU3MOB K Cpejie OOUTaHUSI.

CemuHap 1o reMe «3aKOHOMEPHOCTH Pa3BUTHS JKUBOW MPUPOIbI. DBOJIOIMOHHOE YUCHUEY.
O06o0menne mo reme: «3aKOHOMEPHOCTH PA3BUTHS )KMBOW MTPUPO/Ibl. DBOJTIOLHOHHOE YUCHUEY.
Cemunap no teme «bruonorudeckue mociaeaCTBUs NPHOOPETEHUS pUcocoOaeHnit. Makpo3BoJito-
LU,

O06061enne o Teme «brojornueckne MOCICACTBUSA TPUOOPETEHHS IPUCTIOCOOICHH. MaKpodIBOIIIO-
LU,

Hemoncrpaims. Cxema, WUIIOCTpUpYIOIIAs KpuTepuu Buja. TaOmuubl U cXeMmbl: «/[BIKyIIHE CHIIbI
sBOIONIHNHY, «O0pa3oBaHue HOBBIX BUAOBY», «CXOJICTBO HAYANBHBIX CTAAUI SMOPHOHAIBHOTO Pa3BUTHUS
MO3BOHOYHBIX». ['epOapun, KOJUIEKUUU U Ipyrue HarisaHble MaTepualbl, JeMOHCTPUPYIOLIUE MPUCIIO-
COOJICHHOCTh OpPraHu3MOB K Cpelie OOMTaHMsI U pe3yNbTaThl BUI000pa3oBaHus. TaOnuIbl, MyIsKA U
JpYrue HarjsigHble MaTepuasbl, JEMOHCTPUPYIOIINE TOMOJOTUYHBIE U aHAJOTUYHBIE OPraHbl, UX CTPO-
€HHUE U IPOUCXO0K/ICHUE B OHTOT€HE3€E; PYAUMEHTHI U ATABU3MBI.

OcHoBHble noHATHS. Bup, nomyssamus; ux kputepuu. ['enodona. JIBrmKyline CUbl 3BOJIOIUU: MyTa-
LMOHHBIN MPOIIECC, MOMYIALUOHHBIE BOIHBI, U30JISAIMS, €CTeCTBEHHBIH 0TOOp. JIBIKYIIUI U cTaOMIn-
supyromuid 0T60op. CriocoOsl U MyTH BUA000PA30BaHUS.

Tema 4.3 IIpoucxoxaenue ;xu3Hu Ha 3emuie (134)

HayuHnble Touku 3peHHs] HA BOSHUKHOBEHHE KH3HU: abuorenes, omorenes. [Ipeamocbuiku (Koc-
MUYECKHUE U TIaHETapHbIE) BOSHUKHOBEHUS KU3HU a0MOTeHHBIM IyTeM. POJIb HCTOUHUKOB SHEPTHH IS
XUMUYECKON 3BOJIOLMU. Penurmo3Has Touyka 3peHHs. DKCIEPUMEHTAIbHBIE J0KAa3aTENbCTBA HEBO3-
MOXHOCTH CaMO03ap0KJ€HHs KU3HU. [[0BOABI B MOJB3Yy MPEACTABIEHUS O BEYHOCTH kHu3HU. Camo3a-
pOKJIeHUE KU3HU. Teopust BeUHOCTH KU3HU (MaHCTIepMUH). MaTepuaniucTUYeCKue TEOPHH.

PazButne npeacrasnennii 0 BO3HUKHOBEHUHU XU3HU. OnbiTel @. Penu, JI. [TacTepa. ['unoresst o
MIPOUCXOKIACHUN KU3HU.

CoBpeMeHHbI€ B3TJIs1/Ibl HA BOZHUKHOBEHUE JKU3HU. Y CII0)KHEHUE JKUBBIX OPraHU3MOB Ha 3emJie
B mpouecce 3Bodound. OpraHM4ecKuil MHUp Kak pe3yJbTaT 3BOJIIONUHU. BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie. XUMUYECKHi, mpeaduonornueckuii (reopus akanemuka A. M. Omapuna), Ouonoruyue-



CKHUM M COLIMAJIbHBIN 3TaIlbl PA3BUTUSI )KMBOUM MaTEpUU. JKCIEPUMEHTAILHOE MOJTYYEHHE KOAllEPBATHBIX
Kaneiab. Bo3MOXHOCTH ISl IPEOJOJIEHUSI HU3KUX KOHILIEHTpauuii. UIOreHEeTUYECKUE CBSI3H B JKUBOM
MIPUPOJIC; €CTECTBEHHAs KIIACCU(UKAIUS KUBBIX Oopranu3mMoB. COBpPEMEHHBIE MPEACTABICHUS O BO3-
HUKHOBEHUU ku3HU. HavyanbHbie 3Tanbl pa3BuTus kxu3HU. COOBITHS B OMOJIOTUYECKOUW SBOJIIOIHH: TI0-
SIBJICHUE DYKapUOT, MHOTOKJIETOUYHOE, TI0JIOBOTO Ipoliecca.

Pa3Butne xu3Hu Ha 3emile B apXeMCKyl0 W IPOTEPO30MCKyI0 3pbl. llepBble cieapl )KM3HU Ha
3emute. [losiBeHne BceX COBPEMEHHBIX THUIIOB 0€CITO3BOHOYHBIX KUBOTHBIX. [lepBbie xopaoBbie. Pa3Bu-
THE BOJHBIX PACTCHUM.

PazButue xxu3Hu Ha 3emiie B maneo30ickyro 3py. [losiBieHne U 3BOMIONKS CYyXOMYTHBIX pacTe-
HUN. DBOJIOLHUS PACTCHUI; TIOSIBJICHUE TIEPBBIX COCYAUCTHIX PACTCHUI; MAMIOPOTHUKH, CEMEHHBIE TaIo-
POTHUKHU, TOJIOCEMEHHBIE pacTeHusi. BO3HMKHOBEHHE TO3BOHOYHBIX: PHIOBI, 3€MHOBOHBIC, ITPECMBIKA-
FOIIIUECH.

PazButne xu3Hu Ha 3emiie B Me3030McKyto 3py. [losiBneHne u pacmpocTpaHeHHe MOKPBITOCE-
MEHHBIX pacTeHUi. BO3HWKHOBEHHE MTHI] U MJIEKOMHUTAIONINX. BhIMUpaHUe NPEBHUX TOJOCEMEHHBIX
pacTEeHUN U MIPECMBIKAIOIIUXCS.

Pa3BuTne xu3Hu Ha 3emiie B KaiiHO30MCKYI0 3py. BypHOe pa3BuTHE IBETKOBBIX PACTEHUMN, MHO -
roo0Opa3ue HaCeKOMBIX (MapasuiesibHasi HBOJIIOIMS). Pa3BuTHE TUIAllEHTApHBIX MIJIEKOTUTAIONINX, TOSIB-
JieHWe XUIIHBIX. Bo3HukHOBeHUe npumaToB. [losiBleHHe MepBbIX NpeacTaBuTeneit cemercrra Jloau.
UeTBepTHYHBIA MEPUO: HBOJIIONMS MJIEKONUTAOMMX. Pa3BuTHe mMpUMAaTOB: HANPaBJICHHUS SBOJIOIUU
yenoBeka. OOIIHe Mpe Ky YeI0BeKa U YEIIOBEKOOOPa3HbIX 00e3bsH.

Cemunap no teme «Pa3Butne )u3HHU Ha 3emiie».

O06o0menne mo reme «Pa3BUTHE )KU3HU HA 3EMIIEY.

Hemonctparms. Cxembl: «BO3HUKHOBEHHE OJHOKIETOYHBIX 3YKAPUOTHUECKUX OPTraHU3MOBY, «IBOJIO-
AT PACTUTEILHOTO MHPa», «IBOJIONUS >XKUBOTHOTO MHUpa». PempoayKmuu KapTUH, H300pa)Karonnx
bnopy u payHy pa3nuuHbBIX 3p U epruoaoB. OKaMEHEIOCTH, OTIIEYaTKH OPTaHU3MOB B JAPEBHUX MOPO-
Jax.

OcHoBHble noHATHS. Teopus Onapuna. Xumuueckas 3Boitonus. buonornyeckas sposronus. Ilocte-
MIEHHOE YCIIOKHEHHE OpraHu3allli M MPUCIIOCOOJIEHUS K YCJIOBHUSIM BHEIIHEH Cpeabl OPraHu3MOB B
MIPOLIECCE IBOJIFOLMH.

Tema 4.4 IlpoucxoxaeHue yeaoBeka (9 u)

['unoTessr mpoucxoxaeHus yenoBeka. [lomokeHne yenoBeka B CUCTEME JKHBOTHOTO MHpa (Kiiace
Muekonuraromue, otpsia [Ipumarsl, poa Jlronn). DBostonus yeaoBeka, OCHOBHBIEC dTamnbl. CucTteMaru-
4yeckoe moJiockeHue Buaa Homo sapiens B cucteme )KMBOTHOTO Mupa. [Ipu3Haku u cBOWMCTBa 4YeloOBeKa,
MTO3BOJIAIOIINE OTHECTH €r0 K Pa3IMUYHbIM CHCTEMAaTHYECKHM TpyIIaM I[apcTBa KUBOTHBIX. CTaauu
ABOJIIOLIMM YEJIOBEKA: TPEBHEHIITNI YeTIOBEK, IPEBHUI YEIIOBEK, IIEPBbIC COBPEMEHHBIC JIFO/IH.

Pacel uenoBeka. [IpoucxoxaeHue yenoBeueckux pac. BugoBoe enuHcTBO yenoBedyecTBa. CBOM-
CTBa 4YeJIOBEKa Kak OuoJsiornueckoro Buaa. [lomymsammonHas cTtpykrypa Buna Homo sapiens, uenoBede-
CKHE pachl, pacooOpa3oBaHue, €IUHCTBO MPOUCXOKIACHUS pac. AHTHHAYYHAsS CYIIHOCTh pacu3Ma.
Cemunap no teme «IIporcxoxaeHHE YETOBEKaY.

O600menne mo reme «IIporcxoxieHNE YEIOBEKAY.

Jemonctparmsa. Cxema «OCHOBHBIC ATArbl ABOJIIOIMN YEJIOBEKa». TaONHIIbl, H300paKarOIINE CKEJICThI
YyeJI0BeKa U MO3BOHOYHBIX JKHBOTHBIX.

OcHoBuble noHsaTHs. [Ipoucxoxaenue yenoBeka. OCHOBHBIE ATAIbl HBOJIONMU. J[BHXKYIIHE CHIIBI aH-
TpornoreHesa. YemoBeueckue pachl, UX €IMHCTBO.

PA3JIEJL 5 Dxocucrembl (224)

Tema 5.1 Dxonornyeckue gpaxrops (7 4)

Opranusm u cpena. [Ipenmer u 3amaun 3K0I0ruu. DKOJOrHUecKue (pakTopsl cpebl (abuoTuye-
CKue, OMOTHYECKHEe, aHTPOIIOTEHHBIE), X 3HAUEHHE B )KM3HHM OPraHU3MOB. 3aKOHOMEPHOCTH BIIMSHUS
HKOJIOTUYECKUX (PaKTOpOB Ha opraHu3Mbl. buomornveckue putMmbl. B3anMOOTHOIIEHUS MEXIy opra-
HU3MaMH. MeXBUIOBbIE OTHOILICHUS: TAPa3UTU3M, XUIIIHUYECTBO, KOHKYPEHLIUS, CUMOHO3.
JlemoHcTparmsa. HarnsaHele MaTepuansl, JeMOHCTPUPYIOIIUE BIUSHHE SKOJOTHYECKUX (PAKTOPOB Ha
KUBBIE Opranu3Mbl. [IpuMeps! cuMO103a B ipupoe.




OcHoBHbIE MOHATUA. DKoNOTHs. BHemHsAsA cpena. Dxonorudeckue Gpakropsl. AOMOTHYECKHE, OHOTHYE-
CKHE W aHTPOTOTcHHbIE (QakTophl. [lapa3suTH3M, XUIMHUYECTBO, KOHKYPEHIUSI, CUMOMUO03. DKOJIOTHYE-
CKasl HMIIIA.

Tema 5.2 Ctpykrypa 3xocucrtem (6 1)

BunoBas u mpocTpaHCTBEHHAs! CTPYKTYpa 3KocucTeM. [TuimeBsie cBsA3M, KPyroBOPOT BEIIECTB H
MpPEBpAILEHUs] SHEPTHH B dKOCUCTeMaX. [I[puYMHbBI yCTOWYMBOCTH U CMEHBI SKOCHCTEM. ATPOIKOCHCTE-
MbL. BiusiHue denoBeka Ha SKocucTeMBI. MIcKyccTBEHHBIE COOOIIECTBA — arpoLeHO3HI.

Cemunap no teme «Ku3up B cooOmiectBax. OCHOBBI HKOJIOTHI.

O0600menne no reme «Ku3Hp B cooduiectBax. OCHOBBI 3KOJIOTUN.

Jemoncrpaims. Cxema «lIpocTpaHcTBEHHas CTPYKTypa 3KOCUCTEMBI (SIPYCHOCTb PACTUTENBHOIO CO-
oOmiectBa)». CXeMbl U TaOJUIBI, IEMOHCTPUPYIOIINE MMUIIEBHIE SN U CETH; YKOJOTHYECKHE TUPAMU -
IIbI; KPYTOBOPOT BEILIECTB M SHEPTUU B IKOCHUCTEME.

OcHOBHbBIE MOHATHS. DKOCHCTEMA, OMOTEOleHO3, OMOIEeHO3, arpoueHo3. [IpoayleHThl, KOHCYMEHTHI,
penyueHTsl. [IuimeBpie ey u ceTH.

Tema 5.3 Buocepa — riaodanbHas 3xkocucrema (34)

buocdepa — rinobanbuas skocucrema. CoctaB u cTpykrypa ouochepsl. Yuenue B. U. Bepnan-
ckoro o Ouocdepe. Posp kuBBIX opraHu3MoB B O6uocdepe. DBomonums Ouochepsl. bruomacca 3emun.
Bronornyecknii KpyroBOpOT BEIIECTB (HA IIPUMEPE KPYroBOPOTa BOABI H YIIIEPOIa).
Hemonctparms. Tabmuip! u cxeMbl: «CTpykTypa onocdeps», «KpyroBopoT Boasr B 6uochepe», «Kpy-
TOBOPOT yriiepoaa B 6uochepey. Harmsaasiii Matepuani, oTpakarolliuil BUAOBOE Pa3HOOOpas3He KUBBIX
OpraHu3MoB Ouocgepsl.
OcHoBHble noHATHS. buocdepa. Kupoe BemiecTBo, GMOreHHOE BEIECTBO, KOCHOE BEIIECTBO, OMOKOC-
HOE BellecTBO. bnomacca 3emun.

Tema 5.4 buocdepa u yenoBek (64)

buocdepa n venoBek. I'mobanpHBIE SKOJOTHYECKHE MPOOJIEMBbI M IMyTH uX pemenus. [locmen-
CTBUSL JICSITEILHOCTH YeJOBeKa JUIsl OKpyxKatouleit cpensl. [IpaBuia moBeneHusi B MPUPOTHON cpene.
OxpaHa npupoJIsl U pallMOHAIBHOE HCITIOIb30BaHUE MTPUPOIHBIX PECYPCOB.

Cemunap no teme «brocdepa n 4enoBex».

0O06061enne no Teme «bruocdepa u yemoBek».

Hemoncrparms. TaGnuipl, WITIOCTPUPYIOLIUE TII00aIbHbIE SKOJIOTHUECKHUEe MPOOIEMbl U MOCIEICTBUS
NesITeNIbHOCTH YeJIoBeKa B OKpyXkarolei cpee. KapTbl HallmOHATBHBIX MAPKOB, 3aII0BEIHUKOB U 3aKa3-
HUKOB Poccun.

OcHoBHble noHATHS. [106anbHBIE HKOJNIOTHYecKue Mpodiembl. OxpaHa mpupojibl. ParonanbHOe mpH-
pononons3oBanue. HannoHanpHble Mapku, 3a0BEIHUKY, 3aKka3HUKU. KpacHast kHUra.
IIpomeskyTounas arrecranus (1uac)

IloBTOpenue (1 vac)

[IpomexyTouHas aTTtectaius npoBoauTcs cornacHo «llomoxenus o popMax, NEPUOAUYHOCTU U
MOPSIIKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalluu O00yJaromuXCsa» , a TaKKe
B COOTBETCTBUU ¢ y4eOHbIM 1aHoM MBOVY «Hwuzosckas COLLD».

[Ipomexyrounas attecrauus npooautcs B popme EI'D u tectupoBanus. Bonpocs! u 3aganus
JUI TaHHOM paboThl COCTABIIEHBI C YYETOM 0053aTEIbHBIX MUHUMYMOB COJEpKaHHsI OCHOBHOTO OOIIETr0
U CpeIHero (TMOIHOro) 001ero oopa3oBaHusl.




TemaTn4eckoe IVIAHUPOBAHHUE 110 IPEAMETY «buoaorus 11 xkaace»

68u/rox (2 u/uem)

Ne Tema ypoka Kou-Bo
4acoB
Pasznen 4. Bun 44
Tema 4.1 UcTropusi 3BOJIIOMOHHBIX HAel 8
1 Pa3BuTHne Onosioruu B 10JapBUHOBCKUN NEPHUOJ. 1
2 Cucrema oprannyeckoil npupoasl. Padotst K.JIunues. 1
3 Opomoronnas teopus XK. b. Jlamapka. 1
4 [Ipeanocslnkn BO3HUKHOBEHMS yueHus Y. JlapBuHa. 1
5 VYyenue Y.JlapBuHa 00 HCKYCCTBEHHOM OTOOpE. DBOTIONMOHHAS TEOPHUS. 1
6 VYyenue Y./lapBuHa 0 €CTECTBEHHOM OTOOPE. 1
7 CpaBHHTENbHAS XapaKTEPUCTHKA €CTECTBEHHOTO W UCKYCCTBEHHOTO 0TOOpA. 1
8 Bopr0a 3a cyiecTBOBaHNE M €CTECTBEHHBIN OTOOP. 1
Tema 4.2 CoBpeMeHHOE YBOTIONIMOHHOE YUYeHH e 14
9 Bun: xputepuu u cTpykTypa. 1
10 [TormynAnms Kak CTPyKTypHasl €IMHHLIA BUAA. 1
11 [Tonmynsuus Kak eIUHULIA YBOJIFOIIHAH. 1
12 ®daKTOpPHI IBOITIOLNH. 1
13 EcTecTBeHHBIN 0TOOp — TNIaBHAS JABMDKYINAS CHITA SBOJTFOITHH. 1
14 AnanTaiys OpraHu3MoOB K YCIIOBHSIM OOWTaHUS KaK Pe3yJbTaT JCHCTBUS €CTECTBEH- 1
HOTO 0TOOpA.
15 N3yuenune nmpucnocoOIeHHOCTH OPTraHU3MOB K Cpelie OOMTaHusI. 1
16 Bumoo6pa3oBanue Kak pe3yabTaT dBOJIOIHUH. 1
17 CemuHap 1o TemMe «3aKOHOMEPHOCTH Pa3BUTHS KUBOW IPUPOIBI. DBOJIOIMOHHOE 1
yUEHUe».
18 O0600meHue o Teme: «3aKOHOMEPHOCTH Pa3BUTHS KUBOW PHUPOIBI. DBOJIIOIMOHHOE 1
yUeHHUe».
19 CoxpaHeHre MHOT0OOpa3us BUIOB KaK OCHOBAa YCTOWYMBOTO Pa3BUTHsI OMOCHEPHI. 1
20 JlokazaTenbCcTBa 3BOJIIOIMHA OPraHMYECKOTO MHUDA. 1
21 Cemunap 1o teme «buosiorunaeckue nocieICTBHs MPUOOPETEHUS PUCIIOCOOICHUH. 1
Maxkpo3BOTIOLUSD.
22 O606menue o Teme «bronoruueckue nmocneaCTBHs MPUOOPETeHUs MpHUCTOcobIIe- 1
HUH. MaKpO3BOJIIOIIHS».
Tema 4.3 IIpoucxoxaeHue Ku3Hu Ha 3emie 13
23 Pa3BuTHe npeacTaBneHuil 0 MPOUCXOKICHUY KU3HH HA 3eMIIe. 1
24-25 | CoBpeMeHHBIC TIPEICTABIICHHS O BOSHUKHOBEHUH KU3HH. 2
26 PazBurtue xu3Hu Ha 3emie. 1
27 Pa3BuTHE )U3HU B apXeHCKyI0, MPOTEPO30UCKYIO Apbl. [lepBhie crepl )KU3HU Ha 1
3emIe.
28 Pa3BuTHE )KU3HU B paHHEM Tale€030¢€. 1
29 Pa3BuTHE )U3HU B IO3IHEM TAIE030€. 1
30-31 | Pa3BuTHE KU3HU B ME3030MCKYIO 3DY. 2
32-33 | Pa3BuTHE KU3HU B KaHHO30MCKYIO 3pY. 2
34 CeMmuHap 1o reMme «Pa3BTre )KM3HU Ha 3eMJIE. 1
35 O6006mmenue o Teme «PazBuTHe KU3HU Ha 3eMIIe». 1
Tema 4.4 TIpoucxo:kaeHne YeJa0BeKa 9
36 I'unoTe3bl NPOUCXOKACHHS YEIOBEKa. 1
37 [TonosxeHue yenoBeka B CUCTEME )KMBOTHOTO MUDA. 1




38 DBOJIONNS YEIOBEKA. 1
39 Craauu 3BOIONUY YeloBeKa. [[peBHeiime 1o u. 1
40 Crauu 3BOJIOLMY YETI0BEKA: JPEBHUE JIIOH. 1
41 Cranuu 3BOJIOLMHU YEI0BEKA: COBPEMEHHBIE JIFO]IH. 1
42 Uenoeueckue packl. COBpEMEHHBIN Tall SBOJIIOIUN YEIOBEKa. 1
43 Cemunap 1o teme «IIpoucxoxaeHue 4eaoBeKay. 1
44 O606menue no Teme «[IporcxoxaeHNEe YeTOBEKaY. 1
Pa3nes 5. Dxocucrema 22
Tema 5.1 Jkosioruveckue paxkropsbl 7
45 Opranusm u cpena. IKoJIOTUYECKUE PaKTOPHI. 1
46 Abuotnueckue paktopsl. Temneparypa. 1
47 Abuotnueckue paktopsl. BiaxHOCTb.
48 Abunotnueckue paktopbl. CBeT. 1
49 buoTtnueckue pakropsl cpespl. XUIIHUYECTBO. 1
50 [MTapaszutuzm. KoHkypeHIms. 1
o1 CumM6mo3. 1
Tema 5.2 CTpyKkTypa dIKOCHCTEM 6
52-53 | CtpykTypa 3KOCHUCTEM. 2
94 [Inmessie cBsi3u. KpyroBopoT BEIIECTB U SHEPTUH B SKOCHCTEMAX. 1
55 [IpyuurHBl YCTOMYNBOCTH U CMEHBI Y9KOCUCTEM. 1
56 Cemmunap 1o teme «OKu3ub B coobmiectBax. OCHOBBI IKOJIOTHI». 1
57 O0600mienune 110 Teme «JKu3up B coodmrecTBax. OCHOBBI DKOJIOTHNY. 1
Tema 5.3 buocdepa — riodanbHasi IKOCHCTEMA 3
58 Bnusinue yenoBeka Ha SKOCUCTEMBI. 1
59 buocdepa — rmobanpHas skocucTeMa. 1
60 Ponb sxuBBIX Oopranu3mMoB B 6uocdepe. 1
Tema 5.4 buocdepa u yenoBek 6
61 buocdepa n yenosexk. 1
62 OCHOBHBIE KOJIOTHYECKUE TTPOOIEMBI COBPEMEHHOCTH. 3arpsi3HeHne aTMOC(EpHI. 1
63 3arpsi3HEHHE U TIEPepacxo]l MPUPOTHBIX BOJI. 1
3arpsi3HeHre U UCTOIEHUE MTOYBBIL.
64 [TyTH peneHus 5K0JOTHYECKHUX MPOOIIEM. 1
65 Cemunap o Teme «buocdepa u yenoBex». 1
66 O6o06menue mo reme «brocdepa u yenoBex». 1
67-68 | IloBTOpPEHME MPOITIECHHOTr0 MaTepHuaJia 2
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