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IosicHuTeNLHAA 3aNMNCKA

Pabouas mporpamma cocTaBiieHa Ha OCHOBE (yHAaMeHTaJIbHOro sapa oOmiero obpaszoBanHusa, denepaqbHOr0 TrOCYAAPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAApTa CPEIHEro o0IIero o0pa3oBaHUSs, MPUMEPHON MPOTpaMMBI CPEIHEro oOIIero oOpa3oBaHUs MO OWOJOTHUU H
porpamMMbl cpeaHero oomiero odpa3zoBanus 1Mo Ouosnoruu (6a3oBblli ypoBeHb), aBTOopbl M.b. Aradonosa, B.1. Cuormnazor M.: Jlpoda,
paccuntanHoi Ha 34 dyaca (1 ypok B HEJENI0), B COOTBETCTBHHM C YUYE€OHMKOM, JOMyIIEHHbIM MunucTepcTBOM 0OpasoBanusi Poccuiickoi
Oenepaunu: B. W. CuBornazoB, U. b. AradounoBa, E. T. 3axapoBa. OOmiass O6umonorus. 11 knacc. ba3oBblilf ypoBeHB»: y4EOHMK IS
obmieoOpazoBarenbHBIX yupekaeHuid M.: Jlpoda, ¥ B COOTBETCTBHM C OCHOBHOH 00pa30BaTeIbHOW MPOTPaMMOM CpPETHET0 OOIIero
obpazoBanust MbOY «Mnbunckas COL». JlanHas mporpaMmma KOHKPETH3UPYET COJEpKaHUE CTaHIapTa, AT pacupeeieHre y4eOHbIX YacoB
0 pasjaeniaM Kypca, TOCIeI0BATSIIBHOCTh N3YUYCHHSI TEM U PA3JIeNIOB ¢ YYETOM MEXKIIPEJAMETHBIX M MPEIMETHBIX CBS3CH, JIOTHKU y4eOHOTO
Mpolecca, BO3paCTHBIX OCOOEHHOCTEH yUaIuxcs.

B paboueii mporpamme Hanuid OTpa)kKeHUE LM W 3aJadd M3y4eHHUs OMOJIOTMM HA CTYNEHHU CpeqHero (IoJHOro) odmiero odpa3zoBaHUS,

U3JI0KEHHBIE B OACHUTEIbHOH 3anucke K [IpumepHoil nporpamme o 6uonoruu (0a30Bbli ypOBEHBD).

Lenmn Ouonornyeckoro oOpa3oBaHMsI B CTapmied mKoiie (GOPMYIHPYIOTCS Ha  HECKOJIBKHX YPOBHSX: TIIO0AIbHOM, METAlpeAMETHOM,
JUYHOCTHOM M mpeamMeTHoM. Hanbosee npoAyKTUBHBIMU C TOYKH 3pEHUS PELIEHUS 3a/lad Pa3BUTHUS MOAPOCTKA SBJISIOTCS COLMOMOpaIbHas U
UHTEJUIEKTyallbHas B3pocaocThb. IloMuMo 31010, riuobaibHele neau (GOpMYyIHPYIOTCA C yU€TOM PACCMOTPEHHs] OMOJIOTHYECKOro o0pa3oBaHUs
KaKk KOMIIOHEHTa CHUCTEMBbl 00pa3oBaHUs B II€JIOM, [IO3TOMY OHHU SBIJIAIOTCS HauOosiee OOLIMMH M COLMAIbHO 3HauMMbIMH. C ydeToMm
BBIIIIEHA3BaHHBIX MIOJIX0/I0B II100aNIbHBIMU LEISIMU OMOJIOIrMUECKOr0 00pa30BaHusl SBIISIOTCS: COLMANMU3AIMA 00yUJaloIUXCsl KaK BXOXK/ICHUE B
MUDP KYJbTYPbI U COLIMATBbHBIX OTHOILIEHUH, 0OecredrBaroliee BKIIOUEHHE yJalluxcs B Ty WM UHYIO TPYIIY UM OOIIHOCTh — HOCUTEIIS ee
HOpM, IIEHHOCTEH, OpHEHTAINi{, OCBaMBAEMBIX B MPOLIECCE 3HAKOMCTBA C MUPOM >KHBOM MPUPObI; IpUOOIIEHNE K T03HABATEIbHON KYJIbType
KaK CHUCTeME II03HABaTENbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOIUIEHHBIX OOIecTBOM B cdepe Ouonoruueckoi Hayku. OcCOOEHHOCTb
Lesenojaraiisl Ha 0a30BOM ypOBHE 3aK/IIOYaeTCs B TOM, YTO LIEJIM OPHEHTHUPOBaHbI Ha (OPMHUPOBAHUE Yy YYAIIMXCS OOIIEH KyJIbTYpBHI,
HAay4YHOTO MHUPOBO33pPEHUS, UCIOJIH30BaHUE OCBOEHHBIX 3HAHUW M YMEHHI B MOBCEIHEBHOW JXM3HU. TakuM o0pazoM, 0a30BbI ypOBEHBb
CTaHJapTa OPUEHTUPOBAH Ha (GopMUpOBaHHE OOIIeH OHOJOTMYECKOW TPAaMOTHOCTH M HAyYHOTO MHMPOBO33PEHHS Ydalluxcs. 3HaHMHS,
MOJIy4eHHBIE Ha YpoKaxX OMOJIOTHH, JOJKHBI HE TOJIBKO OMPEENIUTh 00NN KYIbTYPHBIH YpPOBEHb COBPEMEHHOI'O YeJIOBEKa, HO U 00ECIeUnTh
€ro aJIeKBaTHOE MOBEJEHUE B COBPEMEHHOM MHpE, TOMOYb B peajbHOU XM3HU. B CBs3u ¢ 3TUM Ha 0a30BOM ypoBHE 0c000€ BHHUMaHHE
YIEIEHO COAEP)KaHUIO, pealu3yIolleMy TIyMaHHu3aluio Ouonorndeckoro oOpasoBanus. Ilpodunaktuka CIIMa; mocrneacTtBus BIUSHUSA
QJIKOTOJIsl, HHUKOTHHA, HApKOTMYECKUX BEIIECTB HA pa3BUTUE 3apOJblllla 4YEJIOBEKAa;  BIUSHUE MYTar€éHOB Ha OpPraHU3M 4YEJIOBEKa;
HACJIe/ICTBEHHbIE OOJIE3HU 4YeNOBeKa, UX MPHYUHBI U NPOPHIAKTUKA; MEIUKOTCHETHYECKOe KOHCYJIbTUPOBAHHE; BIMSHUE YeJOBEKAa Ha
HKOCHUCTEMBI; TI100aJTbHBIE SKOJIOTUYECKHE MPOOJIEMbl U IyTH UX PELICHUS; MOCIEICTBHUS IEATEIbHOCTH YelloBeKa Ul OKpYKaloIlel Cpeibl;
IIpaBWIa IOBEACHMS B IIPU POJHOU CPENE; OXpaHa NMPUPOIBI M PALlMOHAIBHOE MCIIONIb30BAaHUE IPUPOIHBIX PECYPCOB — 3TH M APYTUE€ TEMBbI



MIOMOTYT CETOAHSALIHMM HIKOJbHUKAM KOPPEKTHO aJalTHPOBATHCS B COBPEMEHHOM OOIIECTBE M MCIOJIb30BATh MPUOOPETECHHBIC 3HAHUS U
yYMEHUSI B COOCTBEHHOH >KM3HHU. J[JIs1 MOBBIIIEHUS] 00pa30BaTEIbHOTO YPOBHS M MOJYYCHHS HABBIKOB MO MPAKTUYECKOMY HCIIOJIB30BAHHIO
MOJYYCHHBIX 3HAHUH B paboueil mporpaMmme MpeaycCMOTPEHO BBITOJIHEHUE psijia 1JabopaTopHbIX padoT (MCIOIb30BaHUE 00OPYIOBAHUS LIEHTPa
oOpazoBanus «Touka pocTa), KOTOpbIE MPOBOAATCA IOCIE COOTBETCTBYIOUIETO MHCTPYKTaKa M O3HAKOMJICHMSI y4alllUXCSl C IMpaBUJIaMU
TeXHUKU Oe3zomacHOCTH. IIpoekTHas NeATeNbHOCTh W y4acTUe B JUCKYCCHUSIX, OpraHU3alusi BBHICTABOK M COBMECTHAsl HCCIENOBaTeNIbCKast
pabota crnocoOCTBYIOT ()OPMHPOBAHHI0 KOMMYHHKAaTHBHBIX HaBBIKOB. B crTapiieM mOJIPOCTKOBOM BO3pacTe BEAYILIYIO POJIb UIPaeT
NEeSITeNIbHOCTD 110 OBJIAJCHUIO CUCTEMOM HAayUHBIX MOHSITUN B KOHTEKCTE MPEABAPUTEIHHOTO MPO(eCcCHOHATBHOTO CaMOOIIPEIeTICHHUS.



I[Inanupyemble pe3yabTaThl H3YyUEHUS MPeAMeTA

JINYHOCTHBIE Pe3yabTATHI:

Peanun3anus 3THYECKUX YCTAaHOBOK 10 OTHOIIEHHUIO K OMOJIOTHUECKUM OTKPBITHSM, UCCIEIOBAHUAM U UX pE3yJIbTaTaM;

MIPU3HAHUS BBICOKOW LIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSAX, 3/I0POBbs CBOETO M JAPYTHX JIOJEH, peain3alusi yCTaHOBOK 3/I0pOBOTO 00pasa
KU3HU;

copMHpOBaTH IO3HABATEIbHBIE MOTHBBI, HAIpaBICHHBIE HA MOJYy4YCHHE HOBOIO 3HAHUSA B 00JacTH OHONOTMHM B CBS3M C Oyaymien
poeCCHOHATILHON JEeSTEIbHOCTHIO MIIM OBITOBBIMHU NPOOJIEMaMHM, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOI'O 370POBbsl U 3KOJIOIMUYECKOU
0€30MaCHOCTH.

MeTanpeamMeTHble pe3yJbTaThl:

OByazneTh COCTaBISIOLIMMHU HCCIEAOBATEIbCKONM M IMPOEKTHOM MAEATEIbHOCTH, BKIIOYAs YMEHHUS BUIETh MPOOJEMy, CTaBUTh BOIIPOCHI,
BBIJIBUr'aTh TUIIOTE3bl, JaBaTh OIPENENIECHUs MOHATHH, Kiaccu(uIUpoBaTh, HAOMIONATh, MPOBOJIUTH SKCIEPUMEHTHI, JI€JIaTh BBIBOJBI U
3aKIIIOYCHHUS, CTPYKTYPUPOBATh MaTepuall, OObSICHATH, I0OKa3bIBaTh, 3AIUIIATH CBOU HJICH;

yMeHue paboTarh C pa3HbIMM HCTOYHHMKAMU OMOJIOTMYECKON HMH(pOpMalUU: HAXOAUTh OHOJIOTMYECKYI0 HH(POPMALHUI0 B PA3JIUYHBIX
HCTOYHUKAX (TEKCTE yueOHMKA, HAYYHO-IOMYJISIPHOM JIMTEpaType, OMOIOrMUYECKUX CIOBapsX U CIPABOYHHMKAX), aHAIM3UPOBATh U OLIEHUBATh
uHpopMaInio, IpeoOpa3oBbIBATE HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

CIIOCOOHOCTH BBIOMpATh 1I€JIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX JIEHCTBUSAX M MOCTYNKAaX MO OTHOLIECHHUIO K >KUBOM MPHUPOAE, 310POBbHIO
CBOEMY M OKPY’KAOIUX;

yYMEHHE aJIeKBaTHO HCIOJb30BaTh PEUEBbIE CPEACTBA AJI AMCKYCCUU M apryMEHTallMHd CBOEW MO3MIMM, CPAaBHUBATH Pa3HbIE TOUKH 3PEHUS,
apryMeHTHPOBATh CBOIO TOUKY 3PEHMSI, OTCTAUBATh CBOIO MO3ULUIO.

IIpeaMeTHBbIe pe3yIbTaThI:

VYyamuiics NOJKEH:

XapaKTepu30BaTh BKJIA/ BBIJIAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOIMYECKON HAYKH;

XapaKTepu30BaTh pPoJib OMOJIOTHHU B (OPMUPOBAHUN HAYYHOT'O MUPOBO33PEHNUS;

MOHUMATh CYITHOCTh SBOJIFOLIMOHHOW TEOPHH, CIOXKHBIE M NMPOTHUBOPEUUBBIE MYTH €€ CTaHOBIIEHHs, BKJIaJ B (POPMHPOBAHHE COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA;

BBIJICNIATh CYIIECTBEHHbIE NPU3HAKU OMOJOTMYECKUX OOBEKTOB (BUIOB) M IMPOLECCOB (AEWCTBUE UCKYCCTBEHHOI'O M €CTECTBEHHOIO 0TOOpA,
(dhopMHpoBaHHE MPUCTIOCOOIEHHOCTH, 00pa30BaHNE BUIOB);

OOBSICHATH IPUYHHBI HBOJIIOIIUH, U3MEHIEMOCTH BUIOB;

MIPUBOJIUTH JI0Ka3aTeIbCTBA (apryMEHTAIINI0) HEOOX0IMMOCTH COXpaHEHHsI MHOT000pa3us BUIOB;

YMETh MOJIb30BATHCS OMOJIOTMUECKOW TEPMUHOIOTHEN U CUMBOJIUKOIA;

peliaTh IeMeHTapHble ONOJIOrHYeCcKre 3aJauu;

OIMHCHIBATH 0c00el BUIOB 10 MOP(OIOTUIECKOMY KPUTEPHIO;

BBISIBJIATH IIPUCIIOCOOJIEHUS] OPraHU3MOB K Cpelie 0OUTaHMUS,



CpaBHUBATh IIPOLECCHI €CTECTBEHHOI'O U MCKYCCTBEHHOI'0 0TOO0PA;

AQHAJIM3UPOBATh U OLICHHUBATh PA3JIMUHBIC THUIIOTE3bl IIPOMCXOXKACHMS JKU3HU M YEIOBEKA; apryMEHTHPOBAThb CBOK TOUYKY 3PEHHMS B XOJIE
JTUCKYCCHM 110 00CYKAEHUIO THIIOTE3 CYLTHOCTH U MPOUCXOKACHUS )KU3HHU, IPOOIIEMBI ITPOUCXOKICHUS YETI0BEKa;

OBJIa/IEBaTh YMEHHUSMHU U HABBIKAMH ITOCTAHOBKH OMOJOTHYECKUX HKCIIEPUMEHTOB U YUYUTHCA OOBSICHATH UX PE3YJIbTaThI;

HaXOAUTh OMOJIOTHUYECKYIO HH(OPMAIIMIO B Pa3HBIX HCTOYHUKAX;

aHAJM3UPOBATh U OLIEHUBATH OMOJIOTUYECKYIO0 HH(POPMALIUIO, TIOIY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB.



Conepxxkanue yueOHOro nmpeamera
Pasnea 1 BUJL (19 v)
Tema 1.1 HCTOPHSI SBOJIIOIIMOHHBIX UJIEN

HcTopus 3BOMOIMOHHBIX Hiel. Pa3BuTtne Ononoruu B 1oaapBUHOBCKUM nepuoa. 3nadenue padot K. Jlunnes, yaenus XK. b. Jlamapka, Teopun
K. Krobe. IIpeanocbuiku Bo3HuKHOBeHUs yueHus:t Y. J[apBuna. DBomrounonHas teopus Y. JlapBuna. Ponb 3BONIONMOHHON Teopuu B
(bopMHpPOBaHUY COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA.

Jlemoncmpayusi.

Kapra-cxema mapmpyra nyremectsust Y. [lapsuna. ['epbapHble MaTepuaibl, KOJUIEKINHU, GoTorpaguu U Qpyrue MaTepualibl, TOKa3bIBAIOIINE
WHIUBUAYAIbHYIO U3MEHUYUBOCTh U Pa3HOOOpa3re COPTOB KyIbTYPHBIX PACTEHUHN U MOPOJ JOMAIIHUX )KUBOTHBIX.

OcHognbie nonsmusl.

Opomronus. KpeannonusMm, Tpanchopmusm, 3BOTONUOHU3M. ['pynnoBas U MHAMBUAyallbHAs U3MEHUMBOCTH. MckyccTBeHHBIN 0TOOp. boprba
3a cymiecTBoBaHue. EctecTBeHHBIN 0TOOD.

Tema 1.2 COBPEMEHHOE 3BOJJIIOIIMOHHOE YYEHUE

Bun, ero xpurepuu. [lonynsiiuss — CTpyKTypHas eIuHUIIA BUAA, eAMHUIIA dBoMtonnd. CHHTETHYECKasi TeOpUs SBOIIONUU. J[BIKYIIIUE CHIIBI
HBOJIIOIUH: MYTAIIMOHHBIN TPOIECC, TOMYJISIHMOHHBIE BOJHBI, M30JIAIUSA, €CTECTBEHHBIH OTOOp; WX BIHUSHHE Ha TCHO(POH] TOIYJISIHH.
JIBMOKYIIHMA U CTAaOUIM3UPYIOMINUNA €CTECTBEHHBIA 0TOOp. AJJanTaluyu OpraHM3MOB K YCIIOBUSIM OOUTaHUS KaK pe3ylbTaT ACHCTBUSI TECTBEHHOTO
otbopa. BumoobpazoBanue kak pesynbTaT dBodonHH. CriocoObl W myTH BHaooOpazoBaHus. CoxpaHeHHe MHOTO0Opa3usi BUIOB KaK OCHOBA
ycTOM4MBOTO pa3BuTus 6uochepsl. [ 1aBHbIe HampaBIeHHUS dBOJTIOIMOHHOTO Mpoliecca. broiorudeckuii mporpecc u OUOIOTHUECKUN perpecc.
[TpuanHEI BEIMUpaHHS BUJIOB. J{oKa3aTeabCcTBa SBOIOIUN OPraHUIECKOT0 MUPA.

Jlemoncmpayus.

Cxema, WILTIOCTpUPYIOIIAsi KPUTEPUH BUAA. TaOJHIBI M CXEeMBI: «JBIKYIIHE CHIIBI HBOIIONUIY, «O0pa3oBaHNe HOBBIX BUIOBY», «CXOICTBO
HaYallbHBIX CTaIUi SMOPUOHAIBHOTO PAa3BUTHS TO3BOHOUYHBIX». ['epOapuu, KOIIEKIIUU U APYTUe HATJISIIHBIE MAaTEepUalbl, 1eMOHCTPUPYIOIIUE
MIPHUCIIOCOOJICHHOCTh OPTaHU3MOB K Cpelie OOMTaHUs M Pe3yIbTaThl BUJ000pa3oBaHus. TaONuIbl, MYJSDKA U IPYTHE HATJISIHBIE MaTepUalbl,
JIEMOHCTPHUPYIOIINE TOMOJIOTHYHBIE U aHAJIOTUYHBIE OPTaHbl, KX CTPOSHHUE U MIPOUCXOKICHNE B OHTOTEHE3€E; PYITUMEHTHI U aTaBU3MBI.
Jlabopamopuvie pabomol

Nel Onucanue ocobeii Buaa mo MophoIoruuecKkoMy KpUuTepuio

No2 BrrsiBieHrE U3MEHYMBOCTH Y 0COOEH OJTHOTO BHJIA.

Ne3 BersBnenue nmpucrnocodaeHnii OpraHu3MoB K cpesie 0OUTaHusl.

IKcKypcust

MsorooOpasue BUI0B (OKPECTHOCTH IIKOJIBI).



Ocnosnvie nonamus.
Bun, nomymsmust; nx kputepun. ['eHodona. [IBUWKyIIHE CHUIBI SBOJNIONUHU: MYTAlMOHHBIA TPOIECC, MOIMYJISAIUOHHBIC BOJIHBI, H3OJISIHUSA,
€CTECTBEHHBIN 0TOOD. [(Brokymmii u crabunusupyromuii otoop. CriocoObl U IMMyTH BU000pa30BaHHUS.

Tema 1.3 IPOUCXOXKXIAEHHUE )KU3HU HA 3EMJIE

Pa3Butne mpencraBieHuit 0 Bo3HUKHOBeHUHM ku3HU. Onbitel @. Peau, JI. Ilactepa. I'mmore3pl o mpoucxoxxaeHun xu3HU. COBpeMEHHbIE
B3TJIbI HA BO3HUKHOBEHME KU3HU. Teopus Onapuna—XoJiaeiiHa. Y ciI0KHEHHE KUBBIX OPraHU3MOB Ha 3€MJI€ B IIPOLIECCE DBOJIIOLIMH.
JHemoHncTpanus. Cxembl: «BO3HUKHOBEHUE OJHOKJIETOYHBIX 3YKAPUOTHUYECKUX OPraHU3MOBY», «DBOJIIOLINS PACTUTEIILHOTO MUPay, « DBOJIOLUS
KMBOTHOI'O MUpay. Penpoaykiuu kapTHH, n300paxkaronmx ¢uopy 1 ¢payHy pa3IuuHbIX 3p U 1eproaoB. OKaMEeHEeIO0CTH, OTIIEYaTKU PraHu3MOB
B JJPEBHUX MOPOJIAX.

Jlabopamopuas paboma

Ne4 Ananus u onieHKa pa3IMYHBIX TUIIOTE3 MPOUCX0XKICHUS KU3HU.

OcHogHbie nonamus.

Omnapuna — XomjaeliHa. XuMHUecKas 3BoONMs. buonorunueckas somonus. [locTenenHoe ycnoXKHEHHE OpraHU3allii U IPUCTIOCOOICHUS K
YCIIOBUSIM BHEIIHEN CPellbl OPraHU3MOB B IIPOLIECCE IBOIIOLUH.

Tema 1.4 IPOUCXOXKXIEHHUE YEJIOBEKA

I'umoTe3bl mpoucxoxaeHus yenoBeka. [lonoxkeHre yenoBeka B CUCTEME KUBOTHOTO Mupa (kiacc Mnekonuraromue, otpsa [Ipumartsl,

pox Jlronu). DBomroNMs YeIoBeKa, OCHOBHBIE ATambl. Packl uenoseka. [Ipoucxoxkaenne yenoBedeckux pac. BugoBoe eIMHCTBO YemoBEYECTRA.
Jlemoncmpayus.

Cxema «OCHOBHBIE 3TaIlbl YBOJIIOIIMN YEJIOBEKay. Ta0IHIIbI, N300pakaroIINe CKEIETh YEIIOBEKA U TTO3BOHOYHBIX )KMBOTHBIX.
Jlabopamopuwie pabomul

No5 AHann3 ¥ OLIEHKA Pa3IMYHbIX THIOTE3 MPOUCXO0XKICHUS YETOBEKa.

Ne6 BreisiBneHre MpU3HAKOB CXOACTBA 3apO/IBIIICH YeTOBEKA U IPYTUX MIIEKOMUTAIOLIUX KaK JIOKa3aTeIbCTBO UX POJICTBA.

OcHogHble NOHAMUSL.

[Ipoucxoxaenue yenoBeka. OCHOBHBIE ATAMbl 3BOIMIOLUU. [IBUXKYIIIME CUJIBI aHTpOTIoreHe3a. YenoBeueckue packl, UX €IUHCTBO.



Paznen 2 OKOCUCTEMBI (11 v)
Tema 2.1 SKOJOI'MYECKUE ®AKTOPDI

Opranusm u cpena. [Ipeamer u 3amaum SKoNIOrHH. DKojorudeckue (hakTopbl cpeabl (aOMOTHYECKUE, OMOTHYECKUE, aHTPOIOTEHHBIE), UX
3HaYEHUE B HKU3HU OPraHU3MOB. 3aKOHOMEPHOCTH BIIMSHUSA SKOJOTHUECKUX (DAKTOPOB Ha OpraHu3-Mbl. B3auMOOTHOLIEHUS MeEXIy
opranu3smMamu. MexBUI0BbIC OTHOLLICHUS: TAPa3UTU3M, XUIITHUYECTBO, KOHKYPEHLIUS, CAMOHO3.

Jlemoncmpayus.

Harnsoaeie MmaTepuanibl, JeMOHCTPUPYIOLIUE BIMSHUE SKOJIOTHUECKUX (aKTOPOB Ha >KMBBIE OpraHu3Mebl. [IpuMepsl cumOuo3a B mpupoie.
OcHogHble noHAMusL.

Okonorus. BuemHss cpema. Oxosiorudeckue (GakTophl. AOHOTHYECKHME, OMOTHYECKHME M aHTPONOreHHble ¢akTopsl. Ilapa3utusm,
XUIIHUYECTBO, KOHKYPEHIIUS, CUMONO03. DKOJIOTHYECKasi HUIIIA.

Tema 2.2 CTPYKTYPA OKOCUCTEM

BunoBas u mpocTpaHCTBEHHas CTpyKTypa 3kocucTeM. lluiieBble CBSI3M, KPYrOBOPOT BEIIECTB M NPEBPAIIECHUS HHEPrHM B JKOCHUCTEMaXx.
[IpuurHBI YCTOWYMBOCTH U CMEHBI IKOCHCTEM. BiusHUE uenoBeka Ha H9KOCHCTeMbI. MICKyCCTBEHHBIE COOOIIECTBa — arpoIeHO3HI.
Jlemoncmpayus.

Cxembl 1 TaOIUIIBI, JEMOHCTPUPYIOIIUE MHILEBHIE IIETIH U CETH; SKOJOTHUYECKHE MUPaMHJIbl; KPYTOBOPOT BEIIECTB U YHEPTHH B SKOCUCTEME.
Jlabopamopuvie pabomol

Ne7 CocraBnenue cxem nepeaun BEIIeCTBa U SHEPTUu (IIeNeil MUTaHusI) B YKOCUCTEME.

Ne8 BrisiBiieHHE aHTPOTIOrEHHBIX H3MEHEHHI B 9KOCHCTEMAaxX CBOEH MecTHOCTH (B Bue pedepaTa, MPe3eHTAINN).

Ne 9 CpaBuuTenbHast XapakTepUCTHKa IPUPOIHBIX SKOCUCTEM U arpodKOCUCTEM CBOeH MecTHOCTH. MccnenoBaHne M3BMEHEHHUH B SKOCHUCTEMAax
Ha OMOJIOTHYECKHUX MOJIENSIX (aKBapryM).

Nel0 PemreHne 3K0I0rHYecKux 3a1ad.

Oxekypcus

EctectBennsle (Jec, mosie u Ap.) U UCKYCCTBEHHBbIE (MapK, cajl, CKBEp IIKOJbI, (hepMa U Ap.) SKOCUCTEMBI.

OcHogHbie nousmus.

Dkocucrema, 6UOreo1eHo3, OMoIeHo03, arpoleHo3. [IpoayleHTbl, KOHCYMEHTHI, peAyleHTh. [1umieBsble 1enu u ceTu.



Tema 2.3 BUOCDEPA — I'VIOBAJIBHAS DKOCUCTEMA

buocdepa — rnobansHas sxocuctema. CoctaB u crpykrypa ouochepsl. Yuenune B. U. Bepuaackoro o 6mocdepe. Poib KUBBIX OPraHU3MOB B
6uocdepe. buomacca 3emnu. buonoruueckuii KpyroBopoT BeLIECTB (Ha MpUMepe KPYroBOpOTa BOJABI U YIIIEpOa).

Jlemoncmpayus.

Tabmuist u cxemsl: «CtpykTypa 6nochepsi», «KpyroBopot Boasl B 6uochepe», «KpyroBopot yriepoaa B Ouocdeper». Harnsausiit Matepuar,
OTpaXKaroIIMK BUI0BOE Pa3HOOOpa3ne )KUBBIX OPTaHU3MOB OHOCHEPHI.

OcHogHble nousamus.

Bbuocdepa. XKusoe BemecTBo, OMOTeHHOE BEIIECTBO, KOCHOE BEUIECTBO, OMOKOCHOE BemecTBO. bromacca 3emim.

Tema 2.4 BUOCDEPA U YEJIOBEK

buocdepa u yenosek. I'nobanbHble 3KOT0rHUECKUE TPOOJIEMbl U IyTH UX pewieHus. [lociencTBus 1esTenbHOCTH YEJI0OBEKa JJIs OKpY Karolei
cpensl. [IpaBuiia noBenenus B mpupoaHoil cpeae. OxpaHa IpUPOIBI U PALIMOHAIBHOE HCTIOIb30BAHUE IPUPOIHBIX PECYPCOB.

Jlemoncmpayus.

Tabnuiel, WUTIOCTPUPYIOLHE TTI00aIbHBIE SKOJOTMUYECKHe MPOoOIeMbl U MOCIEACTBUS IEATEIILHOCTH YelIOBeKa B OKpy»katoulen cpene. Kapts
HaIlMOHAJILHBIX MapKOB, 3alI0BEAHUKOB U 3aKa3HUKOB Poccuu.

JIaGopatopHble paboThI

Nell AHanu3 u oneHKa MmociaeACTBU COOCTBEHHON JIEATETLHOCTH B OKPYXKAIOIIEH Ccpejie.

Nel2 Ananu3 u olieHKa ro6agbHBIX HIKOJOTHUECKUX MPOOIeM U MyTell X pereHus..

OcHognbie nousmusl.

I'moGanbHble 3KONMOTMUecKue mpoOneMbl. OxpaHa mpupojsl. ParuonansHOe mpupojonoib3oBaHue. HanuoHanmbHbIE MapKu, 3alOBEIHUKH,
3aka3HUKH. KpacHas kHura.

3axmrouenue (1 9)

PesepBHoe Bpemst — 3 4.



TemaTuuyeckoe NJIAHUPOBAHUE

No Tema ypoka, pazaena O6opynoBanue Kou-Bo Hara
/i [IEHTpa 0O0pa30BaHUS | YACOB
«Touka pocta»
Pa3pen 1. Bun 20

1. Hcropus HBONIONMOHHBIX wHuek. Pa3Burme OWOIOTMM B J0JIapPBUHOBCKHUI
TIePUOI.

2. Ilpennoceuikn Bo3HUKHOBeHUs yueHnus Y. /lapsuna.

3. Bun: xputepuu, CTpyKTypa.
JI. p. Nel «Onucanue ocobeil Buaa 1o Moppojoru4eckoMy KpUTEPUIO»

4. BxoaHast KOHTpOJbHas paboTa.

5. OBomonmonHast Teopus Y. JlapsuHa.

6. Dxckypcusi. MHOrooOpa3ue BUI0B (OKPECTHOCTH HIKOJIBI).

7. Nonmynsitysi. @aKkTOPHI SBOTIOIUH.

8. EctectBenHsIit oTOOp.

9. Ananranus OpraHu3MOB K YCJIIOBUSM OOUTaHUSI.
JI. p. No2 «BpIsiBIeHHE U3BMEHYMBOCTH Y 0COOEH OJHOTO BHJA»

10.Buyoobpa3oBanue.
JI. p. Ne3«BrisiBneHne npucnocobIeHuil y OpraHu3MoB K cpeie OOMTaHUs

11. Buneoskckypeust «MHoroo6pasue Bu1oB. Ce30HHbIE H3MEHEHUS! B IPUPOJIEN

12. I'nmaBHEBIE HaIlpaBJICHHUA 3BOJIIOIMOHHOTO ITpoLecca.

13. OcHOBHBIEC 3aKOHOMEPHOCTH JBOJTFOIIHH.

14. UcTopust npeacTaBiaeHU 0 BOSHUKHOBEHUH )KU3HU Ha 3eMIIe.
JI. p. No4 «AHanu3 u olleHKa pa3InyHbIX TUIOTE3 MPOUCXOKICHUS KUZHU»

15. Pa3zBuTHe )xu3HU HA 3eMIIe B apXEHCKYIO U TPOTEPO30MCKYIO IPHI.

16. Pa3BuTHe X13HM Ha 3eMJIe B MaJIC€030MCKYI0 U ME3030MCKYIO 3PBI.

17. PazBuTHe )XU3HU HA 3eMJIe B KaiTHO30MCKYIO ADY.

18. 'umoTe3bl MPOUCXOKICHHS YETOBEKa.
JI. p. No5 «AHanu3 u o1jeHKa pa3uyHbIX TUIIOTE3 TPOUCXOKICHUS YEJIOBEKAY.

19. [MonoxeHne 4enoBeKa B CUCTEME JKUBOTHOTO MHUPA.
JI. p. No6 BoisiBiieHHE MPU3HAKOB CXOACTBA 3apPOAbIIIEH YEJIOBEKAa U APYTUX




MJICKOIIUTAIOINX KaK JOKa3aTCJIIbCTBO UX POACTBA.

20. DBomonus yenoBeka. YenoBeueckue pachl.

Pa3nen 2. DxkocucreMsbl

14

21. Opranusm u cpega. IKoIoruyeckue (hakTopsl.
JI. p. Ne7 CocraBiieHne cxeM Imepeaadn BEeIecTBa U SHepruM (LIeTe MUTaHus) B
HKOCHCTEME.

22. Abnotndeckue GaKkToOpbl CPEIbI.

Hudposas
naboparopus

10 9KOJIOTUH
(1aT4MK MYTHOCTH,
BJIaXXHOCTH, pH,
YIJIEKUCIIOro ra3a U

KHCJIOPOJIa)
23. buotnyeckue GakTOphl CPEIIbI.
24. Ctpyktypa 3xocucteM. JI. p. Ne8 BrisiBleHEe aHTPOIIOT€HHBIX U3MEHEHUH B [udposas
HKOCHUCTEMAX CBOEH MECTHOCTH. nabopaTopust

10 DKOJIOTHH

(maTyuK BJIAXKHOCTH,
YTJIEKUCIIOTO ra3za

1 KHCJIOPOJIa)

25. ArposkocuteMsl. JI. p. Noe 9 CpaBHuTEIbHAS XapaKTEPUCTUKA TPUPOTHBIX
SKOCUCTEM U arpo3KOCHUCTEM CBOEU MECTHOCTH. M cciienoBanue n3MEeHEHUH B
HKOCHCTEMAaxX Ha OMOIOTHYECKUX MOJACISAX (aKBapUyM).

26. KpyroBopoT BemiecTs B IpUpOIE.

27. buocdepa — xuBasi 000709YKa IITAHETHI.

28. IMumeskie cBszu. JI.p. Nel0 Pemenne sK0Iorndeckux 3a1ad.

29. Ilo3uTHBHBIE, aHTUOMOTHYECKUE U HEUTPaIbHBIE OTHOLICHUS MEXTY




OpraHnu3mMamu.

30. buocdepa u yenosexk. Hudposas
JI. p. Nel1 Ananu3 1 o1ieHKa NOCIEICTBUN AESITEIbHOCTH YEIOBEKA B nabopaTtopus
OKpy’Karollel cpese. 10 YKOJIOTHH

(maT4MK BIAXKHOCTH,
YTJIEKUCIIOTO Ta3a
1 KHCJIOPOJIa)

31. 'moGasbHBIC PKOJIOTHYCCKHE TTPOOIIEMBI.
JI. p. Ne12 Ananu3 u orieHKa ri100anbHBIX YKOJOTHYECKUX MPoOIeM U MyTeH ux
peIeHMSL.

32. UtoroBast KOHTpoOJIbHAs padoTa.

33. Buneoskckypcusi «ECTeCTBEHHBIE M HICKYCCTBEHHBIE YKOCUCTEMBI

34. O6o0marnuii ypox.




