MYHUIUNAJBHOE BIOT)KETHOE
OBIIIEOBPA3OBATEJLHOE YUPEXKJIEHUE
TUMHA3UA Ne 19 UMEHU H.3. TOMIOBUYEBOI
. JUNELIKA

PABOYAS ITPOI'PAMMA
11O BUOJIOI'MUA JJIS 11ro KJIACCA
OK I'OC
(yriry0J1eHHbIii YPOBEHD)

DKCnepT NpOorpaMMBbl:
3aMECTUTENb JUPEKTOPA

JlpimoBa O.B.



Pazgea |

IMOSACHUTEJIBHAS 3AIINCKA
1. desm kypca
W3ydeHnne 6Moa0ruu Ha MPO(GUILHOM YPOBHE CpeHETO (ITOJIHOTO) 001Iero oOpa3oBaHus HAMPABICHO HA TOCTHKEHUE CIIECAYIONIUX MIETICH:
OCBOEHHE 3HAaHUH OO0 OCHOBHBIX OHOJOTHYECKHX TEOPHUSX, HUACSIX W MPHUHIMIAX, SBISIOMIMXCS COCTAaBHOM YacThl0O COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA; O METOAAaX OMOJNOTMYECKHMX HayK (LUTOJIOTUH, T€HETUKH, CENEKUHUU, OMOTEXHOJOTHH, 3KOJIOTHH);
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSX OHMOCUCTeM (KIJIETKA, OpPraHM3M, IMOMYJSAIus, BUA, OHOreoneHo3, Ouocdepa); BBIIAIOIIHXCS
OMOJOTMYECKUX OTKPBITHSIX U COBPEMEHHBIX MCCIIEIOBAaHUSAX B OMOIOTMYECKON HayKe;
OBJIAJICHUEC YMEHUSMHU XapaKTEPHU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHS B 00JacCTH OMOJIOTHH; YCTAHABIMBATH CBSI3b MEXKIY Pa3BUTHEM
OMOJIOTMM W  COIMAIBHO-3THYECKUMH, OKOJIOTHYSCKHMMH TPOOJIEMaMU YeJIOBEUYECTBA; CAMOCTOSATEIBHO TIPOBOJHUTH OHOJOTHYECKUE
uccienoBanus (HaboIeHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE) U TPAMOTHO OGOPMIISATH MOIYUYCHHBIE PE3yNbTaThl; aHATU3UPOBAThH
Y UCTIOJIb30BaTh OMOJIOTHUYECKYIO MH(POPMAITUIO; TTOJIE30BAThCS OMOJIOTUIECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;
pa3BUTHE TO3HABATENIBHBIX HHTEPECOB, WHTEUIEKTYAJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce M3Y4YeHHs] MpoOIeM COBPEMEHHOM
OMOJIOTMYECKON HayKH; MPOBEICHUS AIKCIEPUMEHTATbHBIX HCCIEAOBAHUMN, PElIeHUs] OMOJOTHYECKHUX 3a/lady, MOJCIUPOBAHUS OMOJIIOTUYECKUX
0OBEKTOB U MPOIECCOB;
BOCIHUTAHHUE YOEKIECHHOCTH B BO3MOKHOCTH TMO3HAHUS 3aKOHOMEPHOCTEH KUBOM MPUPOJIbI, HEOOXOAUMOCTH OEpEKHOr0 OTHOILIEHUS K Hel,
COOJTIOICHUSI STUYECKUX HOPM MPU MIPOBEICHUH OMOJIOTUYECKUX UCCIIEeI0OBAHUIA;
WCIIOJIb30BaHUE MPUOOPETCHHBIX 3HAHUN M YMEHHUH B IMOBCEIHEBHOW >KM3HU JIJIsI OLICHKU MOCIEACTBUN CBOCH ACATEIHHOCTH MO OTHOIICHUIO K
OKpYyXarolel cpene, COOCTBEHHOMY 3J0POBbIO; BBIPAOOTKM HABBIKOB DJKOJOTHYECKOW KYNbTYpbl; OOOCHOBaHWS W COONIOJCHUS Mep
npodunakTuku 3adoneBannii u BUY-undexunn.

2. HopmaTuBHbIe IPaBOBbIe JOKYMEHTHI,

HA OCHOBAHHM KOTOPBIX pa3padoTrana padoyasi nporpaMmma
®enepanbHbIif 3akoH «O06 oOpa3oBanuu B Poccuiickoit @enepannn» ot 29.12.2012 Ne273-D3 (c U3MEHEHUSMH U JONOJIHEHUSMH).
[Ipukaz MunucrepctBa oOpa3zoBanuss u Hayku Poccuiickoit ®enepamuu ot 05.03.2004r. Nel089 «O6 yrBepxkaeHun GdenepajibHOTOo
KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB HAYAJIBHOIO OOIIEro, OCHOBHOTO OOIEro M CpenHero (MOJHOTo) o0Iero
0o0pa3oBaHU.
[Ipuka3z Muno6pazoBanusi PO ot 09.03.2004r. Ne 1312 «O6 yrBepxkaeHnn GpeaepaabHOro 0a3uCHOro YI4eOHOTO IMIaHa U MPUMEPHBIX YI€OHBIX
TIJIAHOB JIJIT 00pa30BaTENbHBIX yupexaeHnit Poccuiickoit deneparuu, peaqn3yomux IporpaMMbl 00IIET0 00pa30BaHUsI.
[Tpuka3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanun ot 19.12.2012r. Nel067 «O06 yTBepkaeHuH (eaepanbHbIX MepeuHei
y4eOHUKOB, PEKOMEH/IOBaHHBIX (JOMYIICHHBIX) K HCIOJB30BAaHUIO B 00pa3oBaTelIbHOM IIpoliecce B 0Opa30BaTENbHBIX YUPEKICHUSX,
peanu3yronx oOpa3oBaTelbHBIE MPOTpaMMBbl OOIIETO 00pa30BaHUsI U MMEKOIIMX TOCYJAapCTBEHHYIO akkpeauTaruio, Ha 2013/14 y4ueOHbIHA
roa» @3 (C UBMEHEHUSMHU U JIOTIOJTHEHUSIMU ).



e [Ipuka3 MunuctepctBa obpazoBanus u Hayku Poccuiickoit @enepanun oT 31.03.2014r. Ne253 «OO6 yrBepkaeHuu (enepanbHbIX MepedHen
y4eOHUKOB, PEKOMEHIOBAaHHBIX K HCIIOJIb30BAHUIO IPU pealiu3alliid MUMEIOIIUX TOCYIapCTBEHHYIO aKKpeAUTAlHI0 00pa30oBaTeNIbHbBIX
MPOrpaMM HAYaIBLHOTO O0IIEro, OCHOBHOTO 00IIero, cpeaHero ooimero oopazoBanus» @3 (¢ UBMEHEHUSMHU U JOMOJTHESHUSIMHU).

e [Ipuka3 MunucrtepcTBa o0pa3oBanus U Hayku Poccuiickoit @eneparuu ot 09.06.2016r. Ne699 «OO0 yTBep)kKIeHHHM MEpEYHs OpraHU3aIlHM,
OCYILIECTBISIONIMX BBIMTYCK YU€OHBIX MOCOOMH, KOTOpbIE IOMYCKAIOTCS K HCIOJIb30BAHUIO MPHU PEaTU3alydy UMEIOLUX TOCYAapCTBEHHYIO
aKKpeIUTaIHi0 00pa30BaTENIbHBIX MPOTPaMM HAYaIbHOTO O0IIEr0, OCHOBHOTO OOIIET0, CPEAHEro 00IIero 00pa3oBaHMsI».

e VYcraB MBOY rumuasuu Nel9 r.JIumenka.

o JlokanbHblit akT ruMHa3uu «llosoxkeHue o CTPyKType, Mopsiike pa3paboTKU U yTBEPkKACHUS pabodyuX MporpaMM yueOHBIX MPEIMETOB, KYpCOB
(monyneit) B MBOY rumnazuu Nel9 r. JIunenka, peanusytomieii 00pa3oBaTelibHbIC TPOrpaMMbl OCHOBHOTO U CPETHETO O0IIero oOpa3oBaHusl B
COOTBETCTBHH C (eIepaTbHbIM KOMIIOHEHTOM TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTAY.

e (OcHoBHas 00pa3zoBaTesbHAas MPOrpaMMa OCHOBHOTO o01iero oopazoBanuss MbOY rumuaszuu Nel9 r. Jluneuka.

3. CBeieHusi 0 mMporpamMme, Ha OCHOBaHMHU KOTOPO# pazpadoTrana padouasi nporpaMma, 000CHOBaHHe ee BbIOOpa,
uH(opMAaINs 0 BHECEHHbIX U3MEHEHUsIX H HX 000CHOBaHHE
Pabouas mporpamma npeamera «buosorus» ast 10-11 kmaccoB pa3paboraHa Ha OCHOBE:

e [lpumepHoii mporpammbl Kypca «buonorus» s o0mieo0pa3oBaTenbHBIX yupexkaeHud (0azoBbiii ypoBeHb) (M.: Ilpocsemienue, 2000),
nomnyienHoi Jlemapramentom o6mero cpeanero oOpasoBanus MOuH P®. (Ilpumepnas nporpamma mnpeamera «buonorus» ans
o01ieo0pa3oBaTebHbIX YUpexaeHud (0a30BbI YpOBEHb) BKIIIOUAET KOMIUIEKC pPAa3BUBAIOIIMX KOMIIOHEHTOB, KOTOpbIE (HOPMHUPYIOT
aHAJIMTUYECKUE CTIOCOOHOCTH, TBOPUYECKOE MBIIIIEHUE, YMEHUS IPUMEHSThH [10JIy4eHHbIE 3HAHUS HA TPAKTUKE).

e [Iporpammsl kypca «buonorus» cocraBieHa Ha OCHOBE IPUMEpPHOM nporpammsl 1o 6uonoruu aBt. B.K.Illymuoro u I''M. [Ipimiunna, kotopas
MIOJTHOCTBIO COOTBETCTBYET TpeOOBaHUSIM HOBOro @DenepanbHOr0 TOCYJAapCTBEHHOIO 00pa3oBaTeNbHOIO CTaHIApTa MO0 OMOJOTMM s
oOyuaronuxcst OM0JIOTHYECKNX, MEAUIIMHCKUX, TICUXOJIOTUYECKUX U IKOJIOTUYECKUX KJIACCOB IIKOJ €CTECTBEHHO — HAyYHOTO MPOQUIIS.

[IprunHOil BEIOOpa MporpaMMbl OCTYKUIIO cienyromiee: kKype ouonoruu B 10-11 knaccax Ha nmpoduiIbHOM YpOBHE HallpaBiieH Ha (OPMUpPOBaHUE
y YYaluXcsl LEeJIOCTHOM CUCTEeMBbI 3HaHUH O KUBOW MPHUPOJIE, €€ CUCTEMHOI OpraHU3alliK U 3BOJIIOLNHU, IOITOMY MporpaMMma BKJIKOYaeT CBEAECHUs 00
00X OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, MPOSBIISIONIMXCS HA Pa3HBIX YPOBHSAX OpraHU3aluu *UBOW mpuposl. Ha npoduinbHOM ypoBHE ydaliuecs
JIOJDKHBI OCBOUTBH 3HAHUS M YMEHHMsI, COCTaBJISIOIIME JOCTaTOUHYIO 0a3y Uil MpoJoJbKeHUs oOpazoBanus B BY3e, obecrnieunBaromue KyibTypy
MOBE/ICHUS B IIPUPOJIE, MPOBEACHUS U 0opMIIeHUSI OMOIOIrMUECKUX HCCIeI0BaHUM, 3HAUMMBIX i Oyayuiero Ouosiora. OCHOBY CTPYKTYpPHUPOBAH sl
cojiepKaHusl Kypca OMOJOrMM B cTapliei IIKoJie Ha MPOQHILHOM YPOBHE COCTaBISIOT BEAYIIME CHUCTEMOOOpA3yloIllue UAEH — OTIUYUTENIbHBIC
O0COOCHHOCTH KMBOW MPUPOIbI, €€ YPOBHEBAs OpPTraHM3allds U IBOJIOLMSA, B COOTBETCTBUM C KOTOPBIMU BBIJEJIEHBI COJEpKaTeIbHbIE JTUHUHU Kypca:
buonorus xak Hayka. MeTonbel HaydHoro no3Hanus; Knerka; Opranusm; Bua; OxocucteMsl.
bonbiioe BHMMaHME B IporpaMMe YAEISETCs PacCMOTPEHHIO BOIPOCOB O XPOHOJIOTHM KM3HM Ha 3emile, 0 OMOJIOTMYECKOM pPa3HOOOpa3Hu Kak
pe3yiabTare 3BONIONMU, O OMOPa3HOOOpa3uu Kak MpobiieMe YCTOMUMBOrO pa3BUTHSL OMOc]ephl, O COXpaHEHHH OMOJIOTMYECKOTO pa3HOoOoOpasus Ha
3emiie, T.K. MPOTHO3UPOBAaHUE KJIMMATa, MOJIy4eHHE JIEKapCTB, o0ecredeHre Nuilel, co3JaHie BhICOKOIIPOYKTUBHBIX COPTOB KYJIbTYPHBIX PacTEHHUI



U TIOPOJT )KUBOTHBIX, YCTOMYMBBIX K OOJIE3HSM, COXpaHEHHE PEAKUX M MCUE3AIOUINX BHJIOB, PAIMOHAILHOE MCIIOJIb30BAaHHE OMOIOTHYECKUX PECYpPCOB
HAaIIeH MJIaHEeThl — PEelIeHHE ITUX BOMPOCOB 3aBUCUT OT HAILIMX 3HAHUM 0 OMOJIOTMYECKOM Pa3HOOOpa3uu.

VYuebnsiit wian MBOY rumuazumn Nel9 otBomut nmast u3ydenus yueOHoro mnpeamera «buornorums» B 11 kimacce Ha mpodHIBHOM YpOBHE
(yrny6nennoe usydenue) 105 gacos, u3 pacuera 3 yucOHBIX Yaca B Heero ((heaepanbHblii KOMIIOHEHT).

YyeOuuk. buomorus. O6mas Ouonorus: y4e6. mist 10-11 k. oOmieoOpa3oBar. ydpeskIeHui: MpoHUIbHBIA YPOBEHb: B 2 9; MOA pE.
B.K.lllymuoro u I''M. Ipimmuna. — M: IIpoceemenue, 2010.
Y4eOHUK TpOoMILHOTO YPOBHS COJAEp)KaHUS 00pa3oBaHUS OPUEHTHPOBAH HA YYalIUXCs OWMOJOTHYECKUX, MEIUIIMHCKUX, TCHUXOJOTMYECKHX W
HKOJIOTMYECKUX KJIACCOB IIKOJI €CTECTBEHHO — HAYYHOTO MPOQUIISL.

Pazpmea 11
COJEPXAHUE PABOYEMN ITPOI'PAMMBbI

Buosnorns kak Hayka. MeToAbl HAY4YHOI0 NO3HAHHUSA

buonorus kak nHayka. OTPACJIM BUOJIOI'NU, EE CBA3U C APYIMUMU HAVKAMMU. OObeKkT u3ydeHHss OMOJIOTUU - OHMOJIOTHYECKUE
cucrembl. OOmMe NpPHU3HAKH OHOJIOTMYECKHX cHCTeM. Poib OHONOTMYeCKMX TeOopuid, WJIeH, THUImoTe3 B (OPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHOHAYYHOM KapTHHBI MUPA.

Kaerka

[Mutonorus - Hayka o kinerke. M. Ilneiinen u T. I1IBaHH - OCHOBOINOJOXHHUKM KJIETOUYHOH Teopuu. OCHOBHBIE IOJIOKEHUSI COBPEMEHHOU
KJIETOYHOM Teopuu. Ponp KieTOYHOM Teopuu B (OPMHUPOBAHMM COBPEMEHHOM ecTecTBeHHOHay4yHOM kapTuHbl mupa. METO/IbI M3YUEHUA
KJIETKMN.

XUMHUECKUH cocTaB KJIETKH. Makpo- W MHKpodneMeHThl. CTpoeHue M (DYHKIMM MOJEKY]1 HEOpPraHMYeCKUX M OpPraHMYeCKHUX BEIIECTB.
B3aumMocBs3u cTpoeHust 1 PyHKITUN MOJIEKYIT.

Crpoenre U QyHKIIMM YacTeil 1 OpraHOUAOB KJIETKU. B3auMocBs3M cTpoeHus U (PyHKIUI yacTell 1 OpraHoMI0B KIETKH. XMMHUYECKHH COCTaB,
CTpoeHue U (PYHKIIMH XPOMOCOM.

Muoroo6pa3ue kietok. [IpokaproTs! u 3ykapuoTsl. Bupycsl. Mepbl npoduaakTHKH pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.

OOMeH BemiecTB U MPEBpaIeHUs] SDHEPTUHU B KieTke. DHepreTuyeckuii oomeHn. Ctaauu sueprerudeckoro oomena. BPOXEHUE U JIbIXAHUE.
®otocunTe3. CBETOBBIE U TEMHOBBIE peakluu (poTocHHTe3a. XeMocuHTe3. Ponb xeMocuHTe3upyromux Oakrepuit Ha 3emuie. [lnactuyeckuii oOMeH.
I'enetnueckas nndopmarus B kinetke. ['eH. ['enerndeckuit koa. buocunates 6enka. MatpudHbIi XapakTep peakinii OnOCHHTE3A.

Knerka - renernueckas enunuia xuBoro. Comatuyeckue U MoJoBble KJIEeTKU. JKU3HEHHBIA UK KJIETKU: uHTepdaza u MuTo3. Pa3zpl MUTO3A.
Meiio3, ero (a3sl. Pa3zBuTre MoJOBBIX KIETOK Y PACTEHUM U KUBOTHBIX.

[TpoBeneHue OWONOTHYECKUX HCCIEIOBAHUN: HaONIOJEHHE KIETOK pAacTeHUH M IKMBOTHBIX TI0J] MMKPOCKOIIOM; IPHUTOTOBIICHHE
MUKpOTPENapaToB, UX MU3y4yeHHE U ONHCAHUE; OMBITHI MO ONPECICHNUI0 KAaTAIUTUYECKOW aKTUBHOCTH (DEPMEHTOB; CPAaBHUTENIbHAS XapaKTepUCTUKA
KJIETOK pacTeHUM, KUBOTHBIX, rprboB u Oakrepuii, [[IPOLIECCOB BPOXEHUSA U JbIXAHUS, doTtocuHTe3a 1 XeMOCHHTE3a, MUTO3a B Meiio3a,
Pa3BUTHSA MOJIOBBIX KJIETOK Y PACTEHUN U )KMUBOTHBIX.



Opranusm

Opnnoxnerounsle u MHorokjerounsle opranusmel. TKAHU, OPI'AHbI CUCTEMbI OPI'AHOB, NX B3AUMOCBA3b KAK OCHOBA
HEJIOCTHOCTU OPI"AHU3MA. I'omeoctas. ['erepotpodsr. CAIIPOTPO®LI, ITAPA3UTEI. AtoTrpodsr (XEMOTPODBI U ®OTOTPODLI).

Bocnpoussenenue opranusmos, ero 3HaueHue. becrnosnoe u nonosoe pazmHoxeHue. OmionorBopenue. OmIof0TBOPEHUE Y IBETKOBBIX PACTEHUN
U TO3BOHOYHBIX JKMBOTHBIX. BHellHee M BHyTpeHHee OIUIOAOTBOpeHue. MHIuMBHIyaTbHOE pa3BUTHE opraHu3Mma (OHTOreHes). DMOpPHOHAIbHOE U
NOCTAMOPHOHANBHOE pa3BUTHE. IIpHUMHBI HApyIIeHMH pasButus opranmsmos. JKM3HEHHBIE IIMKJIbI U YEPEJOBAHME ITOKOJIEHUM.
[TocnencTBus BAMSHUA aJKOIr0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHUE 3apObIIIA YEJIOBEKA.

HacnencTtBeHHOCTh M U3MEHYMBOCTB - CBOMCTBA OpPraHu3MoB. I'eHeTnka. MeTonbl reHeTuKU. MeToabl U3y4eHHUsl HAaCIEeACTBEHHOCTH YEJIOBEKa.
'eneTnyeckass TEPMHHOJOTHUS U CUMBOJIMKA. 3aKOHOMEPHOCTH HAclleOBaHUsA, yCTaHOBIEHHble [. MeHpaeneM, MX LUTOJIOTMYECKHE OCHOBBI.
3aKOHOMEPHOCTH CLEIJIEHHOro HacienoBanus. 3akoH T. Moprana. Omnpenenenue mnona. TUIIbI OIIPEAEJIEHUA ITOJIA. Hacnenosanue,
CIIEIUIEHHOE ¢ TI0J0M. B3aumoseiictBue renoB. I'eHoTun Kak nenocthas cucrema. PASBUTUE 3HAHUM O TEHOTUIIE. TEHOM UEJIOBEKA.
XpomocomHas Teopust HaciaeacTBeHHocTd. TEOPUS 'EHA. 3akoHomepHOCTH M3MEeHUMBOCTH. MoaudukannonHas u3sMeHunBocTb. Hopma peakiuu.
HacnencTBennasi K3MEHUYMBOCTh: KOMOMHATUBHAA M MYTallMOHHAs. Buabl Myraumii, ux npuuuHsl. [locnencTBus BIMSHUS MYTareHOB Ha OPTaHU3M.
MepsI 3alIUTHI OKPY/KAIOIIEH CPEIbl OT 3arpsS3HEHUS] MyTareHaMu. Mepbl MpOoHUITaKTHKY HACIEACTBEHHBIX 32a00JIeBaHM YETIOBEKA.

Cenexkuus, ee 3amauu. Bxmag H.M. BaBuioBa B pa3BuTHE CceleKIMH. YYEHHE O IIEHTpaX MHOT00Opasusi M MPOHCXOKICHHUS KYJIbTYpPHBIX
pacTeHud. 3aKOH TOMOJIOTHYECKUX PAIOB B HACJICACTBEHHOM HM3MEHUMBOCTU. Metonabl cenekiuu, ux reHermdeckue ocHoBel. OCOBEHHOCTU
CEJIEKLIUM PACTEHMI, )KUBOTHBIX, MUKPOOPI"'AHU3MOB. BruoTeXHOIOrHs, e¢ HAIpPaBIeHNs. DTHUECKHE aCIIEKThl Pa3BHTHS HEKOTOPHIX
UCCIIEIOBaHUM B OMOTEXHOJIOTUH (KJIOHUPOBAaHUE YEIOBEKA, HAIIPABJIEHHOE U3MEHEHUE I€HOMA).

[TpoBeneHne OMOJOTMUECKUX HCCIEIOBAaHUI: COCTAaBICHME CXEM CKpelluBaHMs; pemieHue reHermdeckux 3anady; [IOCTPOEHUE
BAPUAIIMOHHOI'O PSIJIA W BAPHUAIIMOHHOM KPUBOII; BEIsIBICHHE HCTOYHMKOB MYTAarcHOB B OKpyXkamomeil cpeae (KOCBEHHO),
M3MEHYMBOCTH y 0co0€il OJHOro BWAA; CPABHUTENIbHAS XapaKTEpUCTHKA OECIOIOr0 M IOJIOBOIO Pa3MHOMKEHHs, OIMJIOAOTBOPEHMS y IIBETKOBBIX
pacTeHUil ¥ MO3BOHOYHBIX >KMBOTHBIX, BHEIIHEr0 W BHyTpeHHero omiaonoTBopeHus, IIOPOJl (COPTOB); ananu3 u oleHKa 3TUYECKUX ACIIEKTOB
Pa3BUTHS HEKOTOPBIX UCCIIEI0OBaHUN B OMOTEXHOJIOTHH.

Bun

JlokazaTenbCcTBa 3BOJIIOIMH KHBOUM MPUPOIbl. buoreneTnueckuii 3akoH. 3aKOH 3apOJIBIIIIEBOTO CXO/ICTBA.

Pa3Butue »BomronoHHbIX uiaeil. 3nauenue padot K. Jlunnes, yuenus X.b. Jlamapka, sBomtorimonnoii reopun Y. lapBuna. Bun, ero kpurepum.
[Momynsimus - cTpykTypHas eauHuna Bujaa. Yuenue Y. [lapsuna 006 sBomonuu. Ponb 3BOMOIMOHHON Teopuu B (OPMUPOBAHHWU COBPEMEHHOM
€CTeCTBEHHOHAYYHOM KapTHUHBI Mupa. JBmxymue cuibl 3Bosmonnu. Mopmbl ecTtecTBeHHOro 0TOOpa. B3aMMOCBsA3b IBMXKYIIUMX CHJ 3BOJIOLMU.
Cunrerndeckast Teopusi 3Bomonuu. llomynsuusa - sneMeHTapHas €IMHHULA SBOMIONUH. DneMeHTapHble (axTopsl 3Bomtonuu. Hccnenosanus C.C.
Yersepukoa. 3AKOHOMEPHOCTU HACJIEJOBAHMA IIPU3HAKOB B IIOIIVJIALMAX PA3HOI'O THUIIA. 3AKOH XAPJIU -
BAMHBEPI'A. Pesynsratsl sBomormn. PopMHpOBaHHME HPHCIOCOOICHHOCTH K cpefae oOuramms. OOpasoBaHHe HOBBIX BHAOB. CroOCOGBI
Bu000pa3oBanusi. CoxpaHeHHe MHOT000pas3us BUIOB Kak OCHOBA YCTOMUMBOCTH OHOC]EpHI.



Mukpo- u makpossomonus. POPMbI OBOJIIOLIMN (JUBEPTEHLIMA, KOHBEPI'EHIIMA, ITAPAJUIEJIM3M). Ilytu u HampaBieHHs
sBomtoniuu (A.H. Cesepuios, M.W. llImansraysen). [I[puunHbl OMOIOTHYECKOTO Mporpecca U OMOJIOTHYECKOT0 perpecca.

OTnuuuTenbHble TPU3HAKU KUBOro. ['mnore3bl npoucxoxaenus xu3Hu Ha 3emie. DTAIIBI OBOJIIOLIMNU OPTAHUYECKOI'O MUPA HA
3EMIJIE. OcHoBHble apoMopd03bl B DIBOJIOIMK PACTCHUH M >KMBOTHBIX. [ HMIIOTE3bl MPOUCXOXKICHUS YEJIOBEKA. OTalbl 3BOJIONMH YeEJIOBEKA.
[Tpoucxoxaenue yenoreveckux pac. KPUTUKA PACU3MA 1 COLIMAJIBHOT'O JAPBUHU3MA.

[TpoBeneHne OUONOTMUECKUX MCCIEIOBaHH: BbISIBICHHE apoMOp(O30B, HaMOaanTalMi, MPUCTOCOOIEHHUI K cpee 0OUTaHUsS Y OpraHU3MOB;
HaOrofieHne W omMcaHue ocoleil Buaa Mo MOpP(OIIOTMYECKOMY KpPUTEPHUIO; CpPaBHHUTENbHAs XapaKTEPUCTHKA Pa3HBIX BHJOB OJHOTO poja IO
MOP(}OIOrHuecKOMy KpUTEPHIO, HCKYCCTBEHHOTO U €CTECTBEHHOTO O0TOOpa, (JOpM €CTECTBEHHOIo 0TOOpa, CrocO0OB BHA000pa30oBaHUs, MUKPO- U
MaKpO3BOJIIOLMY, IIyT€H M HaIpaBJICHUN 3BOJIOLMHU; aHAIW3 M OLEHKA pa3JUYHbIX T'MIIOTE3 BO3HUKHOBEHMS XU3HU Ha 3€MJI€, MPOUCXOKIACHMS
4enoBeKa U (pOPMUPOBAHUS YETIOBEUECKHX Pac.

IKOCHCTEMBI

Okonornyeckune ¢aktopsl, OBUIME 3AKOHOMEPHOCTU UX BIIMAHUA HA OPIAHU3MBI. 3AKOH OIITUMYMA. 3AKOH
MHWHUMVYMA. BUOJIOTUYECKHUE PUTMBI. ®OTOITEPUOIN3M.

[TonsiTus "6moreoneno3" u "sxocucrema". BugoBas u mpocTpaHCTBEHHAS CTPYKTYpPa IKOCUCTEMBI. KOMIIOHEHTHI 9KOCHCTEMBI.

[Tumessie cBsi3u B skocucteme. Tpoduueckue ypouu. THUIIBI TTMIIEBBIX LEIIEN. [IpaBuna skonormyeckod nupamuasl. Kpyrosopor
BEILIECTB U TMPEBpaIeHUs YHEPruu B dKocucteme. CaMoperyssiius B SKOCHUCTeMe. Y cTOHYMBOCTh U AuHamuka skocuctem. CTAJIMA PASBUTUA
OKOCHUCTEMBI. CYKLIECCHAI.

buocdepa - rnobampHas skocuctema. Yuenme B.M. Bepnamckoro o Ouocdepe. OcoOeHHOCTH pacmpeneicHuss OMoMacchl Ha 3emire.
buonoruueckuit kpyrosopor. BUOT'EHHA S MUT'PALISAA ATOMOB. Dosmronust Ouocdepsl. I'1o6anpHbIe aHTpOIIOreHHbIE U3MEHEHUs B Ouocdepe.
[Ipo6nema ycroitunBoro pa3zsutus 6rnochepsl.

[TpoBeneHne OMONOTHYECKUX MCCIEIOBAaHMN: HAOIIOAEHHWE U BBIABICHHE IPHUCIIOCOONCHUH Yy OpraHM3MOB K BIMSHUIO pa3IMYHBIX

HKOJIOTMYECKUX (PaKTOPOB, AOMOTUYECKUX U OMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM (Ha OTIENbHBIX MPUMEpax), aHTPOIOIeHHBIX U3MEHEHUH B

HKOCHCTEMAax CBOEH MECTHOCTH; COCTaBJIECHHME CXEM IEPEHOCA BELIECTB M YHEPTUU B HKOCHCTEMax (MMILEBBIX LENEH U CETEH); CpaBHUTENbHAS

XapaKTepUCTHKAa SKOCHUCTEM M arpo’KOCHCTEM; ONHCAHUE SKOCHUCTEM M arpo’KOCHUCTEM CBOEW MECTHOCTH (BHMJIOBasi M IMPOCTPAHCTBEHHAS

CTPYKTYpa, CE30HHbIE W3MEHEHMs, HaJM4Yue AHTPOIOTEHHBIX H3MEHEHHUH), HCCIel0BaHME H3MEHEHUIl B 3KOcHCTeMax Ha OMOJIOTMYECKHX

Mozensax (akBapuym); pemenue sxonorudeckux 3anady; COCTABJIEHUE CXEM KPYT'OBOPOTOB YIJIEPOJA, KUCIIOPOJA, A30TA;

aHaJU3 ¥ OIIeHKa IN100aIbHBIX aHTPOIIOTeHHBIX U3MEHEHU B Onocdepe.



Paszgea |11
TPEBOBAHMS K YPOBHIO ITIOAI'OTOBKHA YYAIIINXCS HA KOHEILL YYEBHOI'O 'OJA

B pesynbrare u3ydenus OMoI0ruu Ha NpOGHIEHOM YPOBHE YUCHHUK JIOJKEH:

3HATL/IIOHUMATh:

OCHOBHBIC TOJOXEHUS OHMOJOTMYECKHX TEOpUH (KJIETOYHAs TEOpHs; XPOMOCOMHAsi TEOPHUS HACICICTBEHHOCTH, CHHTETUYECKAs TEOPHS
9BOJIIOIIMM, TEOPHUS AHTPONOreHe3a); Y4YeHW (0 MyTsAX © HampaBieHusx osBomtouuu; H.M. BaBunoBa o meHtpax MHorooOpasus u
MPOMCXOXKACHUS KYyIbTYpHBIX pactenuid; B.1. Bepuaackoro o 6uocdepe); cymHocth 3akoHoB (I. Menaens; creruieHHoro HacieaoBanus T.
MopraHa; TOMOJOTHYECKUX PSAAOB B HACIECICTBEHHOH H3MEHUMBOCTH; 3apOJBIIIEBOIO CXOJACTBA; OMOr€HETHYECKOT0); 3aKOHOMEPHOCTEH
(M3MEHYMBOCTH; CIIETNIEHHOTO HACJIEI0BaHUs; HACIIEJOBAHMSI, CIEIUICHHOTO C MOJIOM; B3aMMOJICHCTBHUS T'€HOB M UX IIUTOJIOTHYECKUX OCHOB);
npaBuil (HomuHHpoBaHus ['. MeHens; SKOJOTMYECKON MUPAMUIbI); TUIMOTE3 (YUCTOTHI TaMET, CYIIHOCTH W IPOUCXOXKIACHHS KU3HU,
MIPOUCXOXKACHUS YEIOBEKA);

CTPOCHHE OHMOJIOTMYECKHX OOBEKTOB: KJIETKH (XMMUYECKUM COCTaB U CTPOCHHUE); TEHOB, XPOMOCOM, JKEHCKHUX U MYKCKUX TaMeT, KIIETOK
MIPOKAPHUOT U FYKAPHUOT; BUPYCOB; OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB; BUJIa U SKOCUCTEM (CTPYKTYpa);

CYIIHOCTh OHOJIOTMYECKUX MPOLECCOB U SBIEHUI: OOMEH BEIIEeCTB M MpEBpallleHHs JHEPTUU B KIETKe, (HOTOCHUHTE3, IIACTHUUYECKUU U
SHEpreTHUecKuii oOMeH, OpoKeHHe, XEeMOCHMHTE3, MUTO3, MEHO03, Pa3BUTHE T'aMeT Yy IBETKOBBIX PAaCTEHUI U TMO3BOHOYHBIX KHUBOTHBIX,
Pa3MHOKEHHUE, OIUJIOJIOTBOPEHHUE Y LIBETKOBBIX PACTEHUNW M TMO3BOHOYHBIX JKMBOTHBIX, MHAMBUAYAJIbHOE PA3BUTHE OpPraHu3Ma (OHTOTEHE3),
B3aMMO/ICIICTBIE T'€HOB, IMOJy4YEHHE TeTepO3Uca, MOJUIIOUOB, OTHAJCHHBIX THOPUAOB, AEHCTBUE MCKYCCTBEHHOTO, IBUXKYIIETO U
cTadmIM3UpyroImero oToopa, reorpaduyeckoe M SKOJOTUYECKOE BHUIA000pa30BaHWE, BIMSHUE SJIEMEHTAPHBIX (PAKTOPOB HBONIONMU Ha
reHo(oH1 MONyJAINH, GOPMUPOBAHUE MPUCTIOCOOIEHHOCTH K Cpefie OOMTaHuUs, KpYrOBOPOT BEIIECTB U MPEBPAICHHs SHEPTUU B SKOCUCTEMAaxX
u 6uocdepe, sBoOLMS OMOChEpHI;

COBPEMEHHYI0 OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;

yMeTh:

OOBSACHATB: POJb OMOJIOTUYECKUX TEOPUH, UIeH, IPUHLUIIOB, TUIIOTE3 B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHUpa,
HAay4YHOIO MUPOBO33pPCHUSA; CAUHCTBO J)KUBOU U HEXKUBOU IpHUPOAbI, POACTBO JXUBBIX OPraHU3MOB, UCIIOJIb3Ys OMOJIOTHYECKHE TCOpHH, 3aKOHBI
Y MpaBUJIa; OTPULIATENILHOE BIUSHUE aJKOIr0JIsl, HUKOTUHA, HAPKOTUYECKUX BEILECTB HA PAa3BUTHUE 3apObIIA YEJIOBEKA; BIUSHUE MyTareHOB Ha
Oprannu3M 4YCJIOBCKA, B3aWMOCBSA3U OpPraHU3MOB H OKPY)KaIOIHCﬁ Cp€abl; NPHUYMHBI 3BOJIOIHMKU BHUI0B, YCJIOBCKA, 6I/IOC(1)€pI>I, €ANHCTBA
YeNOBEYECKUX pac, HACIEJICTBEHHBIX U HEHACJICICTBEHHBIX W3MEHEHUH, HACIIEJCTBEHHBIX 3a00JIEBaHUMN, TEHHBIX M XPOMOCOMHBIX MYTaIluH,
yCTOﬁ‘IHBOCTH, caMoperysaun, caMmopa3sBuTusd U CMCHBI 9KOCUCTEM, H606XO)II/IMOCTI/I COXpPaHCHUA MHOI‘OO6pa3I/I${ BUIOB,

yCTaHABIMBATh B3aWMOCBSI3U CTPOCHHSI W (DYHKIMI MOJEKYNl B KIETKE, CTpPOCHHS U (YHKIMH OpPraHOWIOB KIETKH; IUIACTHYECKOTO H
HHEPreTHYECKOro 0OMEHa; CBETOBBIX U TEMHOBBIX peakinii (POTOCUHTE3a; ABMKYIIUX CHJI HBOJIIOLNY; ITyTeH U HApaBIECHUI SBOTIOINH;
pemaTh 3a7a4 pa3HOM CJI0KHOCTH 110 OMOJIOTHH;

COCTaBJISITh CXEMbI CKPEILIMBAHMS, ITyTH IEPEHOCA BEIIECTB U SHEPTHH B IKOCUCTEMAX (LI€TIH MUTAHUSI, MUILIEBBIE CETH);



ONHUCHIBATh KJIETKU PACTEHHA W JKUBOTHBIX (IO MHKPOCKONOM), oco0eil BHIa MO MOP(OIOrHYECKOMY KPUTEPHUIO, SKOCHCTEMBI M
arpodKOCUCTEMBI CBOEH MECTHOCTH; TOTOBUTH M OIIMCBIBATH MUKPOIIPENApaThI;

BBISIBIISITH TPUCIIOCOOJICHUS] Y OPraHU3MOB K cpefe oOuTaHus, apoMopdo3bl U MAMOAJANTALUU Y PACTEHUH M KUBOTHBIX, OTIMYUTEIHHBIC
NPU3HAKH KUBOTO (y OTAEIBHBIX OPraHM3MOB), aOMOTHYECKHEe U OWMOTHYECKHE KOMIIOHEHTHI JKOCHCTEM, B3aMMOCBSI3M OPraHH3MOB B
HKOCHUCTEME, HICTOUHUKU MYTareHOB B OKpY’Karollel cpesie (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHHSI B 9KOCUCTEMAX CBOET0 PErnoHa;
UCCIIEIOBATh OMOJIOTMYECKHE CUCTEMbI Ha OMOIOTHYECKUX MOJICIISIX (aKBapUyM);

CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI (KJIETKH PACTCHUH, KUBOTHBIX, TPHOOB M OaKTepuil, SKOCHCTEMBI U arpO’IKOCHCTEMBI), MPOLECCHl U
ABICHUsI (OOMEH BEIIECTB y PacTeHUH M KMBOTHBIX; IJIACTUYECKUN M HSHEPreTHUECKUil 0OMEH; (POTOCHHTE3 MU XEMOCHHTE3, MUTO3 M MEHO3;
0ecriojioe M I0JOBOE Pa3MHOXKEHHE; OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTEHMH M II03BOHOYHBIX JKMBOTHBIX; BHELIHEE U BHYTPEHHEE
OIJIOZIOTBOPEHHE; (POPMBI E€CTECTBEHHOTO OTOOpAa; HCKYCCTBEHHBIH M ECTECTBEHHBI OTOOp; CIOCOOBI BHI000pPA30BaHHS, MAaKpO- H
MHUKPO3BOJIIOLHIO; IIyTH U HAIIPABJICHUs 3BOJIIOLMH) U J1e1aTh BBIBO/IbI HA OCHOBE CPAaBHEHUS;

AQHAJM3UPOBATh M OICHUBATH PA3JIUYHBIC THIOTE3bl CYITHOCTH >KU3HU, MPOUCXOXKICHHS KU3HU M YEIIOBEKA, YEIIOBEUECKUX pac, IIIo0aIbHbIe
AHTPOIIOTEHHBIE M3MEHEHUS B OHMochepe, ITHIECKHE acleKThl COBPEMEHHBIX NCCIICOBAaHHUI B OMOJIOTHYECKOI HayKe,

OCYILECTBIISATh CAMOCTOSTENIbHBIN MOMCK OMOJIOrHnYecKoil MHpOpPMALMU B pa3IMYHBIX UCTOUHUKAX (Y4EOHBIX TEKCTaX, CPAaBOUYHUKAX, HAYYHO-
MOMYJISAPHBIX U3JJAHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax MHTepHeTa) U IPUMEHATh €€ B COOCTBEHHbIX UCCIIEI0BaHUSX;

HCIOJIB30BaATDb npuoﬁpeTeHHMe 3HAHUA U YMCHUSA B HpaKTquCKOﬁ JeATEeJbHOCTH U IOBCETHEBHOM sKU3HM JJIs1:

I'PaMOTHOTI'O O(l)OpMJ'IeHI/IH pPE3yIbTaTOB OMOJOrHYECKUX HCCHGHOB&HHﬁ;

000CHOBaHMSA U COOIOICHUS TIPABUII TOBEIEHUS B OKpYKaloOIIeH cpese, Mep Mpo(HuiIaKTHKU paclpoCTpaHeHUsT BUPYCHBIX (B ToM uuciie BUY-
MH(pEKIMN) U IpYyrux 3a00JIeBaHUM, CTPECCOB, BPEAHBIX MIPUBBIUEK (KypeHUE, alIKOr0JI13M, HApKOMaHUs);

® OKa3aHus MEepBON MOMOILM MPH MPOCTYAHBIX U APYTUX 3a00JIeBaHUX, OTPABICHUN MHUIEBBIMU MPOIYKTaMHU;

e onpezeneHUss COOCTBEHHOM MO3UIMH IO OTHOILIEHUIO K 9KOJIOTHYECKUM IpolsieMam, MOBEIEHUIO B IPUPOIHON CpeIe;

® OIICHKH 3THYECKUX ACMEKTOB HEKOTOPBIX MCCIIEJOBaHUN B 00J1aCTH OMOTEXHOIOIUHU (KIIOHUPOBAHUE, HCKYCCTBEHHOE OILUIOI0TBOPEHNUE);

® MpPHOOpPETeHHs MPAKTUYECKOI'O OMBITA JIEATEILHOCTH, MPEIlIecTBYOIMEH NpoQeccuoHanbHOM, B OCHOBE KOTOPOW JIEXKHUT JaHHBIM yueOHBbIH

peamer.
Pa3nen IV
TEMATHUYECKOE INIAHUPOBAHMUME IS 11-x KTIACCOB
Ne ni/m Koxa-Bo
Tema ypoka 4acoB
IloBTOpEHME. 14

Kitetka: ucropus n3yuenus. 1
XUMHUYECKUH cOCTaB KJIETKU. Heopranuueckue BemecTBa KJISTKH. 1
XuMudeckuil coctaB kiIeTkn. OpraHndecKkre BEmecTBa KICTKH. 1




Kiterounsie cTpyKTyphl ¥ BX QYHKIIHH. 1
dorocuHTe3. XEMOCHHTES. 1
DHepreTuiecKkuii 0OMeH. 1
Hacnencreennas nadopmanus u peanusaiys ee B kieTke. [nactuaeckuii oOMeH. 1
Bocnpoussenenne OHOIOIrMYECKUX CHCTEM. 1
NuauBuayanbHOE pa3BUTHE OPTraHU3MOB. 1
HacnencTtBeHHOCTh OpraH3MOB. 1
['eHeTnueckre 3aKOHBI. 1
M3MEHYHBOCTH OPraHM3MOB. 1
I'enetuka yenoBexa. 1
[eHETHKA U CETEKIMS. 1
IBOJIIOI M.

Bo3HUKHOBeHHE H Pa3BUTHE IBOJTIOIHOHHOI 0HoJ10oruH. CBHETEIHLCTBA IBOJIIOIHH. 10
PA3BUTUE DBOJIIOLIMOHHBIX NJEN. 3HAUEHUE PABOT K. JIMHHES. YUYEHME JXX.b. TAMAPKA. 1
YYEHUE 4. TJAPBMHA OB 5BOJIFOIINMN. 1
JIOKA3ATEJIBCTBA DBOJIIOLIUU XXUBOU ITPUPOJIbL. Cpasnumenvho - mopdonocuueckue caudemenvcmea 1
960IOYUU.
IIpakmuueckas paboma Nel. [ omonocuunsie u aHaio2UYHbIe OP2AHDI. 1
JIOKA3ATEJIBCTBA DBOJIFOLINU XKWBOUW ITPUPO/IbI. BUOI' EHETUUECKHM 3AKOH. 3BAKOH 1
3APOJIBIINEBOT'O CXOCTBA.
JIOKA3BATEJIBCTBA DBOJIIOLIMU XKXUBOU ITPUPO/IbL. [Taneonmonozuueckue ceudemenscmea 380m0yuu. 1
Ilpakxmuueckas paboma Ne2. Xapakmepucmuxa ncuiogpumos. 1
JIOKA3ATEJIBCTBA DBOJIIOILINU XKWUBOUW ITPUPOJIbL. buozeocpaguueckue ceudemenbcmaa 360110yuu. 1
MonekynapHule ceudemenbcmea 280110YUU.
O6006maronuit ypok «Bo3HUKHOBEHHE U pa3BUTHE YBOIIOIIMOHHON OMOIOTHI. 1
3auer «BO3HMKHOBEHUE M Pa3BUTHE DBOJIOIMOHHON OMOJIOTUM. 1

MexaHu3MBbI IBOJIIONMH. 26

ITOITYJIAINA — CTPYKTYPHASA EAMHUIIA BUIA. ['enemuueckas cmpykmypa nonyasayui. 1
DJIEMEHTAPHBIE ®AKTOPBI O9BOJIIOLINN. Mymayuu — ucmounux ecenemuueckou usmeH4u8oCcmu nOnYIsAyul. 1
DJIEMEHTAPHBIE ®AKTOPBI DBOJIIOLIUN. Cryuatinsie usmenenus uacmom anneneii 8 nonyiayusx. /[petigh 1
2€eHO8.
DJIEMEHTAPHBIE ®AKTOPBI DBOJIIOLIUN. /lpetig 2ernos kax gpakmop 26om0yuu. 1
3AKOHOMEPHOCTU HACJIE[JJOBAHU S TTPU3HAKOB B TTOITVJIAIIMAX PASHOTI'O TUITA. 3BAKOH XAPI1 1




— BAMHBEPTA.

DJIEMEHTAPHBIE ®AKTOPBI DBOJIIOLINU. hopwvba 3a cywecmsosanue.

JIBVDKYIHIUE CUJIbI DBOJIKOLNN. Ecmecmeennwiii ombop — Hanpasisiowuii haxmop 3680110UUM.

OOPMbBI ECTECTBEHHOI'O OTBOPA. Ilonosoii ombop.

B3AMMO/JIEMCTBUE ABUXYIIMX CUJI DBOJIIOLIUM.

Ipaxmuueckas paboma No3. Adanmayuu Hcu8OMHbIX U PACHEHUIL.

OJIEMEHTAPHBIE ®AKTOPbBI DBOJINOLMN. Muepayuu xax ¢paxmop 38010yuu.

B/, ETO KPUTEPUUN.

IIpakmuueckas paboma Ne4. Kpumepuu suoa.

DJIEMEHTAPHBIE ®AKTOPBI DBOJITOLNN. H30rayus u sudoodpazosanue.

OBPA30BAHUME HOBbBIX BH/IOB. CIIOCOBbI BUTOOBPA30OBAHUAI.

MUKPO - U MAKPOSBOJIIOLIMSL.

ITYTU U HAIIPABJIEHW A 5BOJIFOLINA (A.H. CEBEPLIOB, 1.U. IIIMAJIBI'AY3EH). ITPUYMHBbI
BMOJIOTMYECKOI'O ITPOI'PECCA 1 BUOJIOTTMYECKOI'O PEI'PECCA.

RlRl PR R PR R R R R -

®OPMBI 5BOJIIOINHN (AVMBEPI'EHIIN A, KOHBEPI'EHIIVA, I[TAPAJUIEJIM3M).

-

Ipaxmuueckas paboma No5. Apomopgosvl, uouoadanmayuu, deceHepayuu pacmeHuil U HCUBOMHDBIX.

[

POJIb PBOJIFOIIMOHHOM TEOPMU B ®OPMHUPOBAHUN COBPEMEHHHOM ECTECTBEHHOHAYYHOU

KAPTUHBI MUPA. Eounoe opeso scusnu.

-

CUHTETUYECKAA TEOPUA 3BOJIFOUNN. Heobpamumocmsb 360110y1u0HHO20 npoyecca.

CUCTEMA OPITAHMUYECKOI'O MHPA.

BUPYChI. MEPBI ITPOOUJIAKTHUKN PACITPOCTPAHEHU I BUPY CHBIX 3ABOJIEBAHMI,

CUCTEMA OPITAHUYECKOI'O MUPA. Kraccugurayus syxapuom.

O600maromuii ypok «MexaHu3Mbl SBOTIOIAN.

3auer «MeXaHH3MBbI OBOJIOIUM).

Bo3HuKHOBEHHE U PAa3BUTHE )KU3HHU HA 3emute.

I'MITOTE3BI TPONCXOXAEHUA )KU3HU HA 3EMIIE. [Ipeocmasnenue 0 603HUKHOBEHUU HCUSHU HA 3EMITE.

OTAIIbI DBOJIIOIINN OPTAHUYECKOI'O MUPA HA 3EMIJIE. Obpa3zosanue 6uonocusueckux MoHomepos u
noaumepos. Popmuposanue MeMOPAHHBIX CMPYKMYP U I8010YUs NPOOUOHMOS.

RlRoR R Rk R~

OTAIIbI DBOJIIOIINN OPTAHMYECKOI'O MUPA HA 3EMIIE. Ilaneo3otickas spa.

OTAIIbI DBOJIIOIINN OPTAHUYECKOI'O MUPA HA 3EMIJIE. Me3zo3otickas spa.

OTAIIbI BOJIIOLINUN OPTAHMYECKOI'O MUPA HA 3EMIIE. Kaiinosotuickas apa.

OCHOBHBIE APOMOP®O03bI B DBOJIIOLIMN PACTEHUI 1 )KUBOTHBIX.

PR




O6o0maromuii ypok «Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMIIey.

3aueT «BO3HUKHOBEHME U Pa3BUTHUE JKU3HU HA 3EMJIE.

Bo3HuKHOBeHHE U PAa3BUTHE YE€JI0BCKA - AHTPOIIOI'CHES.

TUITIOTE3BI TIPOUCXOXIAEHUA UEJIOBEKA. Mecmo uenogexa 6 cucmeme s#cu020 mupa — mopgonocuueckue u
duzuonoeuneckue oanuovle.

eI

I'MITOTE3bI ITPONCXOXAEHUA YEJIOBEKA. Ilpoucxooicoenue uenosexka naneonmonocuieckue OaHHble.

OTAIIbI DBOJIIOLIMUN YEJIOBEKA. Ilepssie npeocmasumenu pooa Homo.

OTAIIbI D9BOJINOLIUN YEJIOBEKA. Ilosenenue uenosexka pazymnoeo.

OTAIIbI DBOJIIOIINN YEJIOBEKA. @akmopui 26omtoyuu yenosexa.

ITPONCXOXJIEHNE YEJIOBEUECKHNX PAC. KPUTUKA PACU3MA 1 COLTMAJIBHOI'O JAPBMHN3MA.

O6o06maromuit ypok «Bo3HUKHOBEHHE M Pa3BUTHE YEJIOBEKA - AHTPOIIOTEHE3Y.

3auer «Bo3HMKHOBEHME U Pa3BHUTHC YCJIIOBCKA - AHTPOIIOI'CHE3)).

I L

OpFaHI/BMbI B JKOJIOTHYECCKHUX CUCTEeMaX.

OpFaHI/I3MLI H OKpyzkaromiasi cpeaa. OaHOBHI0OBbIE CHCTEMBI.

(op]

OKOJIOTMYECKUE ®AKTOPLI.

-

OBIIMNE 3AKOHOMEPHOCTU UX BIIMAHUA HA OPTTAHU3MBI. 3AKOH OIITUMVYMA. 3AKOH
MHWHHUMVYMA.

SKOJIOTUYECKUE ®AKTOPBI. OBIIME 3AKOHOMEPHOCTU UX BJIMAHUA HA OPI"TAHU3MBI.
Abuomuueckue, buomuyeckue u AaHMponocenHvle haKxmopul.

BUOJIOTMYECKHUE PUTMBI. ®OTOITEPUON3M.
IIpucnocobnennocms opeanusmos Kk okpycarowel cpeoe. Ilepescusanue Heb1a2onpusmuulx yCiosuil U pasmHodceHue.

O600maromuii ypok «Opranu3Msl U okpyxaromias cpeia. OTHOBUIOBBIE CHCTEMBIY.

3auer ((OpraHPISMBI 1 OKpYy2Karomiag cpcaa. O,Z[HOBI/II[OBI)IG CUCTCMBI».

Honyasinus.

NOTITYJIAUUA. Ionynayus kax npupooHnas cucmema. Ycempoiicmeo nonyaayuu.

HOIIYJIAUUA. /Junamuxka nonyarayuu, ee munsl u pe2yisayusi.

MOITYJIAIUA. Kusnennvie cmpameeuu.

BU/I. Buo xax cucmema nonynayuil. Buo u e2o sxonocuueckas nuwia. Buowi u sicusnennvle popmol.

O6o6maromuit ypok «llomynsuusy.

3auert «llomynsiiusy.

Coo0urecTBa ¥ IKOCHCTEMBI.

I[TOHATUA «BUOT'EOLIEHO3» U « O9KOCUCTEMA».

BUJIOBAA 1 TIPOCTPAHCTBEHHAS CTPYKTYPA SKOCUCTEMBI. huoyernos u buomon.
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KOMITIOHEHTBI DKOCUCTEMBI. @ynkyuonanvuwvie 610ku coobujecmea.

Ilpakmuueckas paboma Ne6. [luwesvie yenu.

[

MUIIEBBIE CBA3U B O KOCUCTEME. TPOOUUYECKUE YPOBHU. TUIIBI ITUIIEBBIX LIEITEU. TIPABUJIA

SKOJIOI' MYECKOM ITMPAMMJIBI.

OKOCUCTEMA. Mesiceuoossie u meicnonyisiyuoOHHble C3U 8 COOOUWECmaax.

-

IIpakmuueckas paboma Ne7. Meoiceuoosvie u MeiCNONYIAYUOHHBLE C8A3U 8 COODUWECMBAX.

-

BUJIOBAA U TTPOCTPAHCTBEHHAS CTPYKTYPA DKOCUCTEMBI. IIpocmpancmeennoe ycmpoticmeo
coobuecms.

[

YCTOMYMBOCTH 1 JJMHAMUKA S5KOCHUCTEM. CTAOVUV PA3BUTUA SKOCUCTEMbI. CYKLUECCUA.

O606maronuit ypok «CooO1iecTBa U SKOCUCTEMBD.

3auer «Coo0uEecTBa U SIKOCUCTEMBIY.

buocdepa.

BUOCODEPA — I'JIOBAJIbHA S SKOCUCTEMA. VYEHUE B.M. BEPHAJICKOI'O O BMOCDEPE.

OCOBEHHOCTMU PACITPEJAEJIEHV I BUOMACCHI HA 3EMIJIE. Haszemuwvie 6uomwvl. Boonvie buomul.

YYEHUE B.1. BEPHAJICKOI'O O BUOCOEPE. JKusoe sewecmso buocgepeoi.

BUOJIOT MYECKHU KPYTOBOPOT. BMOIT' EHHASI MUT'PALIMSI ATOMOB.

IIpaxmuueckas paboma Ne§. buoeeoxumuueckue kpy2o6opomai.

OBOJIIOIMA BUOCDEPHI. buocgepa u uenosex. Ocrognvie munvt usmeHeHHbIX U HAPYULEHHBIX IKOCUCTNEM.

I'JIOBAJIBHBIE AHTPOITOI'EHHBIE UBMEHEHU S B BUOCOEPE. Konyenyus ycmotiuusoco pazeumusi.

Buosornyeckue 0CHOBBI OXPAaHBbI IPHPOJbI.

[TPOBJIEMA YCTOUUYUBOT'O PA3ZBUTUSA BUOCDEPLI. Coxpanenue u noddepaicanue 61ono2uveckozo
PazHoobpaszus Ha NONYIAYUOHHO — 6UOOBOM U 2eHEMUYECKOM YPOBHe.

LTSI P P TN TN BN N N e

[TPOBJIEMA YCTOUUYMUBOT'O PA3BUTUSA BUOCDEPBI. Coxparenue u noddepacanue 61uono2usecko2o
PazHoo0paszus Ha HIKOCUCMEMHOM YPOSHe.

-

ITPOBJIEMA YCTOUUYMUBOT'O PA3BUTUS BUOCDEPLI. Buonocuueckuti monumopune u GuOUHOUKAYUS.

O6o0maromuii ypok «buochepar.

3auer «buocgepar.

IloBTOpEHUE

Xumus kietku. Kiietounsle cTpyKTypsl M MX (YHKIIHH.

®dotocuHTe3. XeMOCHHTE3. DHEPTeTUUECKUIT OOMEHH TIJIaCTHYECKU 0OMEH.

Pa3zmHOKeHME OpraHu3MOB.

I'eneTnka u cenexus.
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