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IMosicuuTeILHAS 3aIMCKA.

PaGouass mporpamma mno Ouosnoruu mis 5-9 kimaccoB paspaboTaHa B COOTBETCTBUM C TpeboBaHusMU DenepalibHOTO TOCYAapCTBEHHOTO
00pa3oBaTENBHOIO CTaHAApPTa OCHOBHOTO 001Iero oOpasoBanus (mpuka3 MunucrepcTsa oopazoBanus u Hayku ot 29.12.2014 Ne 1644, 3aperucTpupoBaHHOTO
Munroctom Poccun 6 despans 2015 roga), ¢ yuetom cooTBeTcTBYyIomel [IpuMepHO#t mporpaMMBbl, CO3IaHHONW Ha OCHOBE (heIepaIbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAApTa OCHOBHOTO oO0mIero obpazoBanusi, denepanbHoro 3akona «O0 obOpazoBanuu B Poccuiickoit ®eneparuu» N 273-O3 or
29.12.2012r.

enn u 3aga4n o0ydeHus.

Ilenn Omonormyeckoro oOpa3oBaHHs B OCHOBHOH IIKOJIe (OPMYTUPYIOTCS HAa HECKOJBKUX YPOBHSX: IN100aIbHOM, METallpeIMETHOM, JIMYHOCTHOM U
IPEeIMETHOM, Ha YpPOBHE TPeOOBAaHWM K pe3ylbTaTaM OCBOCHHUS COAEP)KAaHUS IMPEIMETHBIX Nporpamm. loOanmbHbIE Lenu OMOIOTHYECKOro 00pa3oBaHUs
SBIIAIOTCS OOIIMMU IS OCHOBHOM M CTapIIel HIKOJIBI M OMPENENSIIOTCS COLUUATbHBIMU TPeOOBAHUSMH, B TOM UHWCJIE MU3MEHEHHEM COIMAIbHOM CHUTYyalluu
pa3BUTHS — POCTOM HH(OPMAIIMOHHBIX MEPETPY30K, N3MEHEHHEM XapaKTepa M CIIOCOOO0B OOIIEHHS M COLMAIBHBIX B3aMMOJACHCTBHIA (0OBEMBI U CITOCOOBI
noJiyueHus: MH(opManuu BBI3BIBAIOT OMpPENEIEHHBIE OCOOCHHOCTH PAa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hambosiee MpOOyKTHUBHBIMU, C TOUKH 3PECHHUS
pelieHns 3a7ad pa3BUTUSA MOJPOCTKA, SBISETCS COLMOMOpajbHAs M MHTEIUIEKTyallbHas B3pociocTh. [lomumo 3Toro, riodanbHble 1enu (GopMHUpYIOTCS ¢
y4€TOM PAcCMOTPEHHUS OHOJOTMYECKOro OO0pa3oBaHMsS KAaK KOMIIOHEHTAa CHCTEMbI OOpa3oBaHHUs B IIEJIOM, MOSTOMY OHHU SIBIISIFOTCS HaumOoliee OOIUMU U
COLIMAJIbHO 3HAYUMBIMHU.

C yuéToMm BBIIIIEHA3BAaHHBIX TOJX00B INIO0ATBEHBIMU LIEISIMH OMOJIIOTUYECKOTO
00pa3oBaHMSI SIBJISTFOTCSI:

* coIMaANIM3aIMsI 00y4aeMbIX — BXOXKJIEHUE B MUP KYJIBTYpPhI H COITMAIBHBIX OTHOUICHH, 00eCTeYrBAaroIIas BKIIOUYEHNE YYAlIUXCs B Ty WIM UHYIO TPYIIITY WX
OOIIHOCTh — HOCHUTEINS €€ HOPM, LIEHHOCTEH, OpUEeHTAI1il, OCBAaUBAEMBbIX B MPOIIECCE 3HAKOMCTBA C MHUPOM >KUBOM IIPUPOIBI;
* IPUOOIIEHNE K TTO3HABATEIbHON KYJIBTYpe KaK CUCTEME MO3HABATENbHbIX (HayYHBIX ) IEHHOCTEN, HAKOIUIEHHBIX 00IIIECTBOM B cepe OMOIOrH4ecKoil HayKH.

[TomuMmo 3TOTO, OHONIOTHYECKOE 00pa30BaHNE TPU3BAHO OOECTICUUTD:

* OPHMEHTAIMIO B CHCTEME MOPAJIbHBIX HOPM U LIEHHOCTEH: MpU3HAHHE HAUBBICIIEH LIEHHOCTBIO )KU3Hb U 3/I0POBbE UelloBeKa; (POPMHPOBAHNE LIEHHOCTHOTO
OTHOIIECHHS K KUBOH MPHPO/IE;

* pa3BUTHE IO3HABATEJILHBIX MOTHBOB, HAINPABJICHHBIX Ha IOJIyYeHHE 3HAHUN O >KMBOH NpUpPOJE; MO3HABATEIbHBIX KAaueCTB JIMYHOCTH, CBA3AHHBIX C
OBJIAJICHUEM METOJaMU U3YUEHHSI TPUPOJIBI, POPMHUPOBAHNEM MHTEIICKTYAIBHBIX W MPAKTUIECKUX YMEHH;

* OBJIQJICHUE KJIFOUEBBIMU KOMIIETEHTHOCTSAMU: Y4eOHO - MMO3HABaTEIbHON, HH(OPMAIIMOHHOM, IEHHOCTHO - CMBICIIOBOM, KOMMYHHMKAaTHBHOI;

* (popmupoBaHue y oOyyaroluxcs MMO3HAaBaTENbHON KYyJIbTYpbl, OCBAUBAEMON B IpOIleCcCe MO3HABATENbHOM AESITENbHOCTH, U 3CTETUYECKON KYJIbTYpPbhI Kak
CIIOCOOHOCTH SMOLIMOHATBHO

Kpowme Toro, yueOHbIii mpenmMeT «broiaorus» B OCHOBHOM IIKOJIE MPU3BAH TOMOTraTh NPEANPOPHIBHOMY CaAMOOIPEIEICHHIO IIKOJIbHUKOB.
®opma opraHuzanuu 00pa3oBaTeIbHOI0 NMpoLecca - KJIACCHO-YPOUYHAs: TPATUIMOHHBIE YPOKH (YCBOGHHME HOBBIX 3HAHUH, 3aKpeljieHHe H3Yy4eHHOrO,
MOBTOPUTENbHO-00001IaI0IKN YPOK, KOMOMHUPOBAHHBIN YPOK, YPOK KOHTPOJISI 3HAHUM, YPOK Pa3BUTHUS PEUH); HECTAaHJAPTHBIE YPOKH: 3a4€T, 3acejaHue Ki1yoa
3HATOKOB, CEMHMHAP.

TexHonornu oO0y4eHHUsi: TUYHOCTHO OpPHUEHTUPOBAHHOE oOOyueHue, AuddepeHIUpOoBaHHOE W HMHAWBUIYyaJdbHOE OO0y4yeHue, mpobiieMHOe oOydyeHue,
paszBuBatoiee ooydyenue, MKT.
CpencrBa, popMbI 1 MeTOAbI KOHTPOJISI



Pe3ynbraTsl MpOMEXYTOYHOM aTTeCcTallH, MPEACTABIIONIUE cO00N pe3ynbTaThl BHYTPUIIKOIBHOIO MOHUTOPHHIA MHAWBUIYAIBHBIX 00pa30BaTENbHBIX
JTOCTHKEHUM 00yJaroLIuXcsl, OTPaXaroT JUHAMUKY (POPMHUPOBAHUS UX CIIOCOOHOCTH K PEIIEHUI0 y4eOHO- MPAKTHUYECKUX U yUeOHO — MM03HABaTEIbHbIX 3aJa4 U
HABbIKOB IPOEKTHON JAEATEIbHOCTH. [IpoMexyTouHass arrecTalysi OCYIIECTBISETCS B XOJAE€ COBMECTHOW OLIEHOYHOM J€ATENbHOCTH IEAAroroB M
oOyyaromuxcs, T. €. ABJSETCSd BHYTPEHHEH OLIEHKOH. Pe3ynbTaThl MTOrOBOM arTecTaluy BBITYCKHUKOB (B TOM 4YMCJE TOCYIapCTBEHHON) XapaKTEpPHU3YIOT
YPOBEHb JIOCTHKECHUS MPEIMETHBIX M METAlpeAMETHBIX PE3YyJIbTaTOB OCBOCHUS OCHOBHOH 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOILIEro 0O0pa3oBaHMS,
HEOOXOAUMBIX AJIsl NPOJOJDKEHUs oOpa3oBaHus. l'ocynapcTBeHHasi (UTOroBasl) aTTeCTallMs BBIITYCKHUKOB OCYILECTBIISETCS BHEIIHUMM (IIO OTHOIICHMIO K
00pa30BaTeNLHOMY YUPEIKICHUIO) OPraHaMHu, T. €. SIBJISICTCS BHEITHEH OIEHKOM.

[TpomexyTouHOI

* KOHTPOJIPHO - OLIGHOYHAsi CaMOCTOSITEIbHOCTh, paboTa ¢ MoaensiMH (rpaduKo - 3HAKOBBIMH (hopMamu), paboTa ¢ YyKUMH U COOCTBEHHBIMH TEKCTaMHU
(muCpMEHHAsA AUCKYCCHsI) MOXKET ObITh IPOBEPEHA Yepe3 pa3padoTKy ClIeHUAIbHBIX IPEIMETHBIX KOHTPOJIBHO - U3MEPHUTEIbHBIX

MaTEepUasoB.

* yMeHHe paboTaTh B IpyIIle, B HO3ULUHU «B3POCIOrO», CIIOCOObI y4eOHOro MPOEKTUPOBAHUS MOTYT ObITh IIPOBEPEHBI C TIOMOLIBIO IKCIIEPTHBIX OLICHOK B XOJI€
BCTPOCHHOTO HAOJIIOJICHUS B Pa3HbIE BUIBI 1 (POPMBI JESITETHHOCTH 00yJaIOIIUXCSL.

Cucrema OLEHKH NpeSycCMaTpUBAacT YPOBHEBBIM NOIXO K COACPKAHUIO OLICHKM M MHCTPYMEHTAPHIO Ul OLEHKU JOCTHKEHUS IUIAHUPYEMBIX PE3YyJIbTaTOB, a
TaK)Ke K MPEJICTAaBICHUIO U HHTEPIIPETALIMU PE3YIbTATOB U3MEPEHUH.

Texymmii

J1J1s1 KOHTPOJIsl YPOBHSI TIOCTUKEHUH yJallluXCsl UCTIONb3YIOTCS TaKKE BUJIbI U (POPMBI KOHTPOJISL KaK IPEIBAPUTEIbHBIN, TEKYILIUH, TEMAaTUYECKUIN, HTOTOBBIN
KOHTPOJIb; ()OPMBI KOHTPOJISL: KOHTPOJIbHAS paboTa, 1uddepeHMpOBaHHbI HHANBUYAIbHBIM MMChMEHHBIH OMpOC, CaMOCTOsITeNbHAs IPOBEpOYHas padora,
SKCIIEPUMEHTAJIbHAsl KOHTpPOJIbHAs padoTa, TECTUPOBAHHUE, JWKTAHT, NUCbMEHHBIE JOMAIIHUE 3aJaHHs, KOMIIbIOTEPHBI KOHTPOJIb, aHaJIU3 TBOPYECKHX,
HCCIIEI0OBATEIbCKUX PA0OT, MPOEKThI. [l TEKyIlero TeMaTHMYeCKOro KOHTPOJS M OLIEHKHM 3HAaHUH B CHCTEME YpPOKOB IPEIYCMOTPEHBI YPOKH -3a4eThl,
KOHTpOJIbHBIE paboThl. Kypc 3aBepiiaioT ypoku, Mo3BOJISIONIME 0000IUTh U CUCTEMATU3UPOBATh 3HAHMSI, @ TAK)KE MPUMEHUTh YMEHUS, IPUOOPETEHHbIE TIPU
M3y4eHUH OUOJIOTHH.

B xone Tekyuiel, TeMaTu4ecKoi, TPOMEKYTOUHON OLEHKH MOKET ObITh OLIEHEHO JOCTHKEHHE TaKMX KOMMYHUKATUBHBIX U PETYJISATUBHBIX JEHCTBHUH,
KOTOpbIE TPYAHO WJIM HelleIecoo0pa3Ho MPOBEPATh B XOJ€ CTaHJApTU3UPOBAHHON MTOTOBOM MPOBEPOYHOM PabOThI, HAIPUMEpP, YPOBEHb C(HOPMUPOBAHHOCTU
HaBbIKOB COTPYAHHYECTBA WJIM CAMOOPTraHU3AIINH.

OneHka JOCTHMKEHHS METAPEIMETHBIX PE3YyIbTaTOB MOXET INPOBOJUTHCS B XOJE PANIMUHBIX nIpoueayp. OCHOBHOW NpOLENypOll MTOrOBOM OLIEHKH
JOCTUKEHUSI METAIIPEIMETHBIX PE3YyJIbTaTOB SBJISETCS 3aIIUTa UTOTOBOTO MHIMBUIYAIbHOIO ITPOEKTA.

JIOTIOJIHUTENBHBIM UCTOYHUKOM JIaHHBIX O JTOCTH)KEHUU OTIENIbHBIX METAIIPEIMETHBIX PE3YJIbTATOB MOTYT CIIY>)KMTh PE3YJIbTAThl BBIIIOJIHEHUS TPOBEP OUHBIX
paboT (Kak MpaBUIIO, TEMATUYECKUX) MO BceM mpenmMeraM. CUCTeMa OLIEHKU MPEAMETHBIX PEe3yJIbTaTOB OCBOCHHS YUEOHBIX MPOrpaMM C Y4ETOM YPOBHEBOIO
nojxonaa, npuHsaToro B Crannapre, mpeanoiaraeT BblJeIeHHE 0a30BOr0 YPOBHS JOCTHXKEHMH KaK TOUKHM OTCYETA IMPU MOCTPOCHUHU BCEH CHCTEMBI OILICHKH U
OpraHu3aly UHAUBUAYaJIbHON paboThl ¢ oOyuaromumucs. Kpome TOro JNMYHOCTHBIE JOCTHXKEHHUS MOTYT HaKallJIMBaThCS B MOPT(HETb JOCTHKEHHM Kak
MHCTPYMEHTHI TMHAMHUKH 00pa30BaTENIbHBIX TOCTHKEHUH.

O01mas xapakrepucTuKa y4e0OHOro npeamera.
HaCTOSIH_[aZ Imporpamma 1o ouoJioruu JJIsA OCHOBHOM IITKOJEI IBISETCS JIOTHUYECKAM IMPOAOJIKCHUEM ITPOrpaMMBI JJIs HavaJbHOM IIKOJBI U COCTABISIET
BMECTE C IpyrMMHU npeameramu ((pusndeckoit reorpadueil, xumuel, pru3nkoit) HenpepbIBHBIN IKOJIBHBIA Kypc ecTecTBO3HaHus. [lepeuriciieHHble HIKe
OCHOBHBIE HJIEM Kypca HaXOJAT CBOM (yHIaMeHT B Kypce «OKpyKarolero Mupa».



DYHKYUOHATLHO-YENIOCHDIL NOOX00 K AéNeHuam dHcusHu. JKU3Hb — CBOMCTBO 11e7I0r0, a He ero yacteil. [loaToMy B mporpammax 5—7 KJ1accoB CTpPOCHUE H
(GYHKIIUM OpraHU3MOB pacCMaTpUBAIOTCA HE OTAEIBHO MO OpraHaM U CHCTEMaM OPraHoB, a B BHUJIE LIEJIOCTHBIX IUIaHOB cTpoeHusi. OcoOeHHOe BHUMaHUE MpU
3TOM YIEJSETCS PO K10 4acTH OpraHn3Ma B ()yHKIIMOHHPOBAHUU LENOTO. M IeiiHBIM CTepKHEM MPOrpaMMBbI 8-T0 Kiiacca SBJSIETCS pacCCMOTPEHHUE POIU
OCHOBHBIX ()YHKIIMOHAJIBHBIX CUCTEM B MOJAJIEP>)KaHUU TOMEOCTa3a U MOCTOSHCTBA BHYTpeHHEH cpeabl opranu3ma. OCHOBHOM mjeelt nmporpamMmsl 9-ro kiacca
CILY>KUT PETyJIALUs KU3HEHHBIX IPOLECCOB KAK OCHOBA YCTOWYMBOI'O CYIIECTBOBAHUS U Pa3BUTHSI, I0KAa3aHHAs HA BCEX YPOBHSAX OpPraHU3alliu KUBOTO.

Hcmopuueckuil nooxoo k senenusm scuszHu. OCOOEHHOCTh JAHHOTO Kypca OMOJIOTMU COCTOUT B TOM, YTO HCTOPUUYECKOE BO33PEHHE HAa MPUPOAY IMPOBOAUTCS
C CaMOro Hayaja M3y4Y€HHsS MpeIMETa B OCHOBHOM cpeaHed mkosie. B mporpamMmme 5—7-ro KJIIACCOB MOKa3aHa MCTOPUYECKAS CBA3b IUJIAHOB CTPOEHUSA U
KU3HEHHBIX [MKJIOB Ba)KHEMIIMX TIPYMNN >KUBBIX OpraHu3MoB. B mporpamme 8-ro kiacca MOKa3aHO HCTOPHUYECKOE CTAHOBJICHHE OCHOBHBIX CTPYKTYp H
¢byHKIMi YenmoBedeckoro Tena. B 9-M kiacce MCTOpPHYECKHI MOAXO[ MOCIEAOBATELHO MPOBEJACH HE TOJBKO B JBOJIONMOHHBIX, HO U B JKOJOTHYECKUX
paszfzenax Kypca.

Okocucmemnusbiti nooxoo. Ilo HamieMy MHEHHUIO, cpeiHee OMOJOrHYecKoe 00pa3oBaHUE MODKHO OBITh, MPEXIE BCErO, SKOJIOTMYECKH OPUEHTHUPOBAHHBIM
Ha perieHne Oojee MPaKTUYECKUX 3a]ad, CTOAIIUX Mepe]l YeIoBeuecTBOM. B mporpamme 9-ro kiacc mokazaHa B3aUMOOOYCIOBIEHHOCTh KOMIIOHEHTOB
MPUPOJIHBIX KOMILJIEKCOB, B IPOTpaMMe 5-TO KJIACCOB — POJIb OMOTHYECKON W aOMOTHYECKOH Cpeabl B KU3HU OPraHU3MOB U CPENO00pa3yromas poiib KaKIon
TPYIMIBl OPraHU3MOB B SKOCUCTEMAX, B IporpamMme 8-ro Kjacca — poiib YCIOBUH JKU3HH YelIOBEKa B MOJEPKAHUHU ero paboTOCIOCOOHOCTH U 3[J0POBBSI.

Cpasnumenvhulil memoo (meopus knaccugurayutr). CACTEMAaTUISCKUN aHAIN3 3TOTO OCHOBHOTO HAYyYHOTO METOia, 0e3 MPHUMEHEHHUS KOTOPOTO HEeb3s
MOCTaBUTh HU OJHOM HAay4yHO OCMBICICHHOW 33Jauyd M TMOJYyYUTh HU OJHOTO HAyYHO 3HAYMMOTO BBIBOJA, MOTEPSUICS B CHCTEME CPEIHEr0 W BBICIIETO
obpa3zoBaHus. MbI cuuTaeM HEOOXOAMMBIM MPHUCTYNUTh K peaOMIMTalid OCHOBHOTO HAYYHOTO METOJIa M BBEJCHHS €r0 OCHOB B IIKOJBHYIO IPOTPaMMY.
Haubonee nocnenoBarensHoe U MOJHOE Pa3BUTHE CPaBHUTENBHBIM MeTOH mosyduia B Ouonoruu. [loatomy B mporpammy 5 u 7 KJIaccoB BBEJICHBI pa3Jieibl,
MIOCBSIIIIEHHBIE CPAaBHUTEIILHOMY METOJTY.

PaGouas mporpamma mo 6MOJIOTUH BKIIOYAET B ce0sl CIEAYIOUINE COAepKATEebHbIC TUHUU:

* MHOTOOOpa3ue 1 3BOJIIOIUS OPIraHUYECKOr0 MHUPA;

* Ouonoruyeckasi Mpupo/ia M CoIlHallbHAs CYITHOCTh YEIOBEKa;

* CTPYKTYPHO - YPOBHEBAsI OPTaHHU3AIINS KUBOU TIPUPOJIBI;

* [ICHHOCTHOE 1 9KOKYJIbTYPHOE OTHOIIEHUE K IPUPOJIE;

* IPAKTUKO - OPUEHTUPOBAHHAS CYITHOCTh OMOJIOTMYECKUX 3HAHUH.

Onucanne Mmecra y4e0HOro npeaMera B y4eOHOM IUIaHe

B cootBercTBHM ¢ TpeboBaHusIMU DeiepalibHOTO FOCYIapCTBEHHOIO 00pa30BaTeIbHOr0 CTaH apTa OCHOBHOIO 00111ero oopa3zoBanus npeaMer «buonorus»
u3ydaercs ¢ 5-ro mo 9-i kmacc. OO1ree KOJIMYeCTBO YPOKOB B HEJENIO ¢ 5-r0 1o 9-if kiacc cocraBmusieT 7 yacoB (5-i kmacce — 1; 6-if kmace — 1; 7-i kmace — 1;
8—9-i1 kimaccel — 1o 2 yaca B HEJIENIO).

IIporpamma peanuzyercs ¢ 2018-2020.

IlnannpyemMsble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 npeaMera

JIMYHOCTHBIMU pe3yAbTaTaMy U3yUYCHHsI IpeaAMeTa «bHoIoTus» SBISIOTCS CIEAYIONNEe YMEHUS:

5—6 knaccov
Oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPYKAIOIIEro MUPa, BO3MOKHOCTH €r0 MO3HABAEMOCTH M 00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKH.

[TocteneHHo BhICTpauBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHUE.
Oco3HaBaTh TOTPEOHOCTH U TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCIIE U B paMKaX CaMOCTOATEIbHON JIeATEeIHbHOCTH BHE MKOJIBI. OIEHUBATH )KMU3HEHHBIE
CUTYaIIMH C TOYKU 3pEeHUs 0€30MacHOr0 00pa3a )KMU3HU U COXPAHEHUS 3I0POBBSI.




OrneHNBaTh KOJOTUYECKHI PUCK B3aMMOOTHOIICHUI YeJIOBEKA U TPUPO/IBL.
dopMHUpPOBaTh KOJOTUYECKOE MBIILICHUE: YMEHHUE OIICHHBATh CBOIO JEATEIHHOCTh W MOCTYMNKHU APYTUX JIIOACH C TOUKH 3PEHUSI COXPAaHEHUS OKpYyKarolen
Cpelibl — rapaHTa >KU3HU U OJaronoayyus Jroel Ha 3emIie.
7—9 Kknaccwi
[TocTerneHHO BBICTpaUBAaTh COOCTBEHHOE IIETIOCTHOE MUPOBO33PCHHE:
— 0CO3HABaTh COBPEMEHHOE MHOroo0pasue THUIIOB MHUPOBO33PEHHUS, OOIIECTBEHHBIX, PEIUTHO3HBIX, ATEHMCTUYECKUX, KYJIbTYpPHBIX TPaJAULIUNA, KOTOpHIE
OTIPECIISIOT Pa3HbIe 00BICHEHUS IPOUCXOISIIETO B MUPE;
—C y4YeTOM 3TOTr0 MHOrooOpa3usi MOCTENEHHO BbIPaOAThIBATH CBOM COOCTBEHHBIE OTBEThl Ha OCHOBHBIE >KM3HEHHBIE BOIPOCHI, KOTOPHIE CTAaBUT JUYHBINA
JKM3HCHHBIN OIIBIT;
— YYHUTHCSI IPU3HABATH IPOTUBOPEUMBOCTD U HE3aBEPILIEHHOCTh CBOMX B3IJISZIOB HA MUP, BOBMOKHOCTh UX U3MEHEHHUS.
Y4YHUThCS UCIIOJIB30BATh CBOM B3TIISAIBI HA MUD JUISI OOBSICHEHUS PA3IMYHBIX CUTYAIIMH, PEIICHUS] BO3HUKAIOIINX MPOOJIEM U U3BIICUCHHS )KU3HEHHBIX YPOKOB.
Oco3HaBaThb CBOM HMHTEPECHI, HAXOJWUTh W HM3Yy4aTh B Y4eOHHMKAX MO pa3HbIM MpeaMeTaM Marepual (M3 MaKCUMyMa), UMEIOUIMI OTHOIIEHHWE K CBOUM
HWHTEpecaMm.
Hcnonb30BaTh CBOM HMHTEPECHI ISl BHIOOpA MHIMBUIYaTbHOW 00pa30BaTENbHON TPACKTOPUH, MOTEHIMAIBLHON Oymayiiell mpodeccuu U COOTBETCTB YIOILIETO
poHILHOTO 00pa30BaHUS.
[TproGperaTh OMBIT y4acTUs B JeNiaX, MIPUHOCALINX MOJIb3Y JIIOISIM.
YYHUTBCS CaMOCTOSITENILHO BEIOMPATh CTHIIh TTOBEICHUS, IIPUBBIUKH, 0OSCIICUNBAOIINE 0e30MacHbId 00pa3 KU3HU U COXPAHEHHUE 370POBbSI — CBOETO, a TaK Ke
ONMU3KUX JIOACH U OKPYKAIOIIHX.
YYHUTBCS CaMOCTOSATEIHFHO IPOTUBOCTOSTH CHUTYAITUSM, IIPOBOIMUPYIOIINM Ha IMTOCTYIKH, KOTOPBIC YTPOKAIOT 0€30MaCHOCTH U 3J0POBbIO.
BreiOupaTh MOCTYNKHM, HalleIeHHBIE HAa COXpaHEHHE W OepeKHOE OTHOILIEHUE K MPUPOJE, OCOOCHHO MKHUBOM, M30eras MPOTUBOMOJOKHBIX MOCTYIKOB,
MMOCTEIIEHHO Y9ach U OCBaMBas CTPATETHIO PAIIHOHATBHOTO TPHPOJIOTIOIL30BAHUS.
Yuutbes yOexkaaTh IpYTHX JIIOA€H B HEOOXOIMMOCTH OBJIAJICHUS CTpAaTErnel pallMoOHAIBHOTO IPUPOIOTIOIH30BAHHUSL.
Hcrnomb30BaTh 9KOJIOTHYECKOE MBIIIITICHUE JIJIS BBIOOpA CTpAaTerny COOCTBEHHOTO IMOBEJICHHS B KAUeCTBE OJTHOM M3 IICHHOCTHBIX YCTAHOBOK.
MeTtanpeIMeTHBIMU pe3yibTaTaMu U3ydeHus npeamera «buonorus» spusercs GopMUpPOBaHHE YHUBEPCATbHBIX YueOHbIX AeiicTuii (Y'Y ]).
Pecynamusnvie YVJ/I:
5—6-1ti xnaccol
CamocrosTenbHO OOHAPYKUBATH U (POPMYIUPOBATH YUEOHYIO TTPOOIIEMY, ONIPEACIIATH 1IeJIb YUeOHOH ACITEIHHOCTH, BHIOMPATHh TEMY ITPOCKTA.
BriaBurate Bepcuu pelieHus MpoOeMbl, 0CO3HABAaTh KOHEUHBIH Pe3yNbTaT, BHIOMPATh U3 MPEIJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JTOCTHIKEHUS
LENH.
CocTaBnarh (MHAUBHUIYAJIBLHO WU B TPYIIIE) IUJIAH pelleHus mpoOaeMbl (BBIIOJHEHUS TPOSKTA).
PaGoras 1o miany, CBepSTh CBOM JCUCTBHS C IEJIBIO H, TPH HEOOXOIUMOCTH, UCIIPABIIATH OIMMOKH CAaMOCTOSITEITLHO.
B nuanore ¢ yuuteneM CoBEpIICHCTBOBATH CAMOCTOSITENILHO BRIPAOOTAaHHBIE KPUTEPUHU OLICHKH.
7—9-1i knaccol
CamMocTosTenpHO 00HApYKUBATh U (POPMYITHPOBATH MPOOIEMY B KIIACCHOW U MHAMBUAYAIbHON Y4eOHOH 1eATeTbHOCTH.
BeigBuraTh BepcHH pemieHus MpoOieMbl, 0CO3HABAThL KOHCUHBIA Pe3y/IbTaT, BEIOUPATh U3 MPEII0KEHHBIX H UCKATh CAMOCTOSITEIILHO CPEJICTBA JOCTHIKCHHS
IeJTH.




CocrtaBnaTh (MHAMBUAYAJIBHO WIHM B TPYIIE) IUIAH pelIeHus nmpoOsieMsl (BeIoMHEHHs mpoekTa). Ilogbupare k kaxmoil mpobdiaeme (3aaade) aeKBaTHYIO el
TEOPETUUYECKYIO MOJEITb.
Paborast mo mpeanoKEHHOMY M CaMOCTOSITENIbHO COCTABICHHOMY ILIaHY, MCIOJIb30BATh HAPSLY C OCHOBHBIMH M JIOTIOJIHUTENIBHBIE CPENICTBA (CIpaBOYHAS
JUTEepaTypa, CI0KHbIE IPUOOPHI, KOMIIBIOTED).
[InanupoBaTh CBOIO MHIUBUAYAIBHYIO 00pa30BaTEbHYIO0 TPACKTOPHUIO.
PaboTtaTh 0 caMOCTOSTENHHO COCTABJICHHOMY IIJIaHY, CBEPSISICh C HUM U IIEJIbIO JIEATEIbHOCTH, UCIIPABIISSI OMIMOKH, UCIOJIB3YSl CAMOCTOSITENILHO M01I00paHHbIe
cpencrtBa (B ToM uuciie u UHTepHer).
CB0OOOJHO T0JIB30BATHCSA BBHIPAOOTAHHBIMHU KPUTEPHUSIMHU OLEHKH M CAMOOLIEHKH, UCXO/A U3 LENH U UMEIONINXCS KPUTEPUEB, pa3iindasi pe3ysbTaT U CIOCOOBI
JNEUCTBUM.
B xone npencrasiienus npoekTa AaBaTh OLEHKY €ro pe3ysibTaTaM.
CamocToATebHO 0CO3HABATh MPHYMHBI CBOETO YCIIeXa MM HEeyCIlleXa U HaXOJUTh CIOCOOBI BBIX0JIAa M3 CUTYAIlH HEycIeXa.
YMeTh OLIEHUTh CTETEeHb YCIEUTHOCTH CBOCH MHIMBUAYAIbHONH 00pa30BaTeIbHOM JESTEIbHOCTH.
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Kaue€CTBaM M Y€pPTaM XapakTepa («KakKoB 5»), ONPEAEATh HAPaBICHUS CBOErO PAa3BUTHUS («KAKUM s XOUY CTaThy», «UTO
MHE JJIsl 3TOTO HAJI0 CAETIaTh).
Cpeocmeom opmuposanus peryasTUBHBIX Y VY]l ciayxaT TEXHOJIOTHS MPOOJIEMHOrO Juajiora Ha JTale HM3Y4eHHs] HOBOrO MaTepuaiga M TEXHOJOTus
OLICHUBAaHUS 00Pa30BATENIbHBIX JOCTUXKEHHUM (YUCOHBIX YCIIEXOB).
lloznasamenvnvie YVJI:
5—6-1 knaccwi
AHaNM3UpOBaTh, CPABHUBATH, KIIACCH(PHUIIMPOBATH U 00001aTh (DaKThI U SIBICHUS. BBISBIATS IPUYUHBI U CIIEACTBUS MPOCTHIX SIBICHUM.
OcylIecTBIATh CpaBHEHUE, CEPUALIUIO U KIACCU(PHUKAINIO, CAMOCTOSTENIbHO BbIOWpask OCHOBAHUS U KPUTEPHH JAJISl YKA3aHHBIX JIOTUYECKUX OMEpalluii; CTPOUTh
KJIaCCU(UKALIMIO Ha OCHOBE IMXOTOMUYECKOIO JIeJIeHUs (Ha OCHOBE OTPULIAHUA).
CTpoHuTh TIOrMYECKOe pacCyKIEHHUE, BKIIIOYAIOILIEE YCTAHOBJIEHUE IPUYNHHO-CIIEICTBEHHBIX CBA3EH.
CoznaBaTh CXeMaTUUYECKHE MOJIEIU C BBIJEJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.
CocTaBiiTh TE3UCHI, Pa3InUHbIE BUBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpazoBeiBaTh MH(POPMAIIMIO W3 OJHOTO BUJAA B IpYrou (Tabiuily B TEKCT U
mnp.).
BbIuuThIBaTH BCE YPOBHU TEKCTOBOM MH(pOpPMALIUU.
YMeTh onpenensiTh BO3MOXKHbIE HCTOUHUKN HEOOXOUMBIX CBEIEHUH, MPOU3BOAUTH OUCK MH(POPMALINH, aHAIU3UPOBATh U OLIECHUBATh €€ JOCTOBEPHOCTb.
7—9-1i knaccol
AHanu3upoBaTh, CPaBHUBATH, KJIaCCU(PUIIMPOBATh U 00001ATh TOHATHUS:
— JlaBaTh ONpeieTieHNe TOHATHAM Ha OCHOBE H3YUYEHHOT0 Ha Pa3JIMYHbIX MpeaMeTax yueOHOro MaTepuaa,;
— OCYILECTBIATH JIOTHYECKYIO ONEPALMI0 YCTAaHOBJIEHUS POAO-BUIOBBIX OTHOILIEHUIA;
— 00001aTh MOHATHUS — OCYILECTBIIATH JIOTHYECKYIO ONEPAIUIO TEPEX0/Ia OT MOHATHS C MEHBIIIMM 00BbEMOM K MOHSTHIO C OOJIBIIUM 0OBEMOM.
CTpouTh JIOrHYECKOe pacCy>KIeHHe, BKIIIOYAIOIee YCTaHOBIIEHNE TPUYNHHO-CIIEICTBEHHBIX CBSA3EH.
Co31aBaTh MOJIENHN C BBIJETICHHEM CYILECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPeoOpa30BhIBATh MOJIENHU C LIEJIbI0 BBISBIEHHUS OOIIMX 3aKOHOB, ONPEAEISIOMNX
JAHHYIO TIPEIMETHYIO 00JIacTh.
[IpencraBnsaTe MHGOpPMALKIO B BUE KOHCIIEKTOB, TaOJIHII, CXeM, IpauKOB.




[TpeoOpa3oBbIBaTh HH(GOPMAIIMIO M3 OJHOTO BUJAA B APYroi U BEIOMpaTh yaoOHYI0 i cedst popmy (ukcanuu u npeacraBieHus nHpopmauuu. [IpencraBusits
WH(pOpMaIHIO B ONTUMAJILHON (hOpME B 3aBHCIMOCTH OT aJipecara.
[ToHrMas MO3MIIMIO IPYTOTO, pa3inyaTh B €r0 peYH: MHEHHUE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (ApryMEHTHI), (PaKThI; THIOTE3bl, AaKCHOMBI, TeopHH. [y 3TOrO0
CaMOCTOSITEJIbHO UCIIOJIb30BaTh pa3IMUHbIe BU/bI YTEHUS (M3ydarollee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, IIOUCKOBOE), IPUEMBI CITyILIAHHS.
CamoMy co3/1aBaTh UCTOYHUKH MH(MOPMALUU PA3HOTO TUIA U JUIS Pa3HBIX ayJUTOpHid, cOOII0AaTh NH(GOPMAIIMOHHYIO TUTUEHY U MpaBuiia HH()OpMaIIMOHHOK
0€301acHOCTH.
YMeTb HCIONIb30BaTh KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTMH KaK MHCTPYMEHT JUIS JOCTHXKCHHS CBOUX Lesiell. YMeThb BHIOMpaTh aJ€KBATHBIC
3aJjaue MHCTPYMEHTAJIbHbIE IPOTPaMMHO-aIIapaTHbIE CPEJICTBA U CEPBUCHI.
Kommynuxamuenvie YVJI:
5—6-11 knaccwl
CamocTOATeIbHO OPraHU30BbIBATh y4eOHOE B3aUMO/ICHCTBHE B TPYIIE (ONPEAEIITh O0IIHe e, PacIpeIesIATh POJId, TIOTOBAPUBATHCS APYT C APYrOM U T.1.).
7—9-1i knaccol
OTcrauBasi CBOIO TOUKY 3pEHHS, IPUBOIUTH apTyMEHTHI, IIOATBEPKAast X (hakTamu.
B auckyccun yMeTh BBIIBUHYTh KOHTPAapryMeHThI, iepedpa3upoBaTh CBOIO MBICIb (BJIaJIeHHE MEXaHU3MOM SKBUBAJIIEHTHBIX 3aMEH).
VYYUTBCS KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM IIPU3HABATh OMIMOOYHOCTh CBOETO MHEHHS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €TO.
[ToHrMas MO3UIUIO IPYTOro, pa3inyaTh B €ro peun: MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (apryMEHThI), (aKThl; TUIIOTE3bl, AKCHOMBI, TEOPHH.
YMeThb B3MISIHYTh HA CUTYalUIO C MHOM MO3HUIIMU M JOTOBAPUBATHCS C JIFOABMH MHBIX MTO3UIIHHA.
Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y]] cily’kaT TeXHOJOrUs MpoOJeMHOro auanora (mo0yxaarouui 1 NOABOAAIIMN AUAIOr) U OpraHU3aLusl
paboTHI B MaNBIX TPYIINAX, @ TAKXKE MCIIOIB30BAaHNE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOTYKTUBHOTO YTCHUSI.
IIpenMeTHBIMU pe3ysbTaTaMU W3y4eHHUs! OMOJIOTHH SBIISIOTCS CIEIYIOLNE YMEHUS:
5-u knacc
— OIPEJEIIATH POJIb B MPUPOJIE PA3TUUHBIX TPYII OPraHU3MOB;
— OOBSCHATH POJIb JKUBBIX OPTaHU3MOB B KPYTOBOPOTE BEIIECTB YKOCHCTEMBI.
— MPUBOJIUTH IPUMEPHI MPUCIIOCOOJICHUH OpraHU3MOB K cpesie OOMTaHUs U OOBSACHATh UX 3HAUCHUE;
— HaXOJUTh YEPTHI, CBHICTEIHCTBYIOIINE 00 YCIIOKHEHUH KUBBIX OPTaHU3MOB 110 CPABHEHHIO C TIPEKAMH, U 1aBaTh UM OOBSICHEHHE;
— 00BSACHATH MPUCTIOCOOIEHHS HA PAa3HBIX CTAIMSIX )KU3HEHHBIX LIUKJIOB.
— 0OBSCHATH 3HAYCHHE )KUBBIX OPTAaHU3MOB B KH3HH U XO35SHCTBE YETIOBEKA.
— MEePEYUCIIATh OTIINYUTENbHBIE CBOWCTBA JKUBOTO;
— paznuyars (1o TabJinie) OCHOBHBIE TPYIIIBI JKUBBIX OPraHU3MOB (OakTepuu: 0e3bsIepHbIE, s/IepHbIE: TPHUObI, PACTEHHUS], ’KUBOTHBIE);
— ONpeAENATh OCHOBHBIE OPTaHbl PACTEHUHN (YaCTH KIIETKH);
— OOBSICHATH CTPOCHHE U JKU3HEACITEIbHOCTh N3YUEHHBIX TPYIII )KUBBIX OPTaHU3MOB;
— MOHUMATh CMBICI OMOJIOTHYECKUX TEPMUHOB;
— XapaKTepu30BaTh METO/1bI OMOIIOrMUecKoil Hayku (HaO0ieHe, CpaBHEHHE, SIKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TIO3HAHUU KUBOW TIPUPO/IBI;
— MPOBOJMUTH OMOJOIMYECKHE OMBITHI U HKCHEPUMEHTHI U OOBSCHATH UX PE3yJbTaThl; MOJIb30BATHCS YBEIMUUTENbHBIMU NPUOOPAMU U UMETH 3JIEMEHTapHbIE
HaBBIKH [TPUTOTOBIICHUS U U3YYCHHS MTPETIapaToB.
— HMCII0JIb30BaTh 3HAHUS OMOJIOTUH MPH COOTIOIEHUH MTPABUJI IIOBCEIHEBHOW TMTHEHBI,
6-u knacc




— OOBSICHSITH POJIb PACTCHU B COOOINECTBAX M UX B3aUMHOE BIUSHUE IPYT HA IPYTa;
— IIPUBOJIUTH MPUMEPHI TIPUCIIOCOOJICHUH IBETKOBBIX PACTEHUH K cpelie 0OMTaHUs U OOBSICHATH UX 3HAUYCHUE,
— HAXOJWTh YEPThI, CBUJCTEILCTBYIOIINE 00 YCIIOKHEHUH KUBBIX OPTaHU3MOB 10 CPABHEHHIO C MPEAKAMU, U JaBaTh UM OObSICHEHUE;
— OOBSICHATH MPUCIIOCOOJICHHSI Ha Pa3HBIX CTAIMSIX )KU3HEHHBIX ITUKJIOB.
— OOBSCHATH 3HAYCHUE IIBETKOBBIX PACTEHUN B JKU3HHM M XO3SIMCTBE YEJIOBEKA: HA3BIBATh BAKHEHINNE KYJIbTYpHBIC W JICKAPCTBEHHBIC PACTCHUS CBOEH
MECTHOCTH.
— pa3nuYaTh 1BETKOBBIC PACTCHHSI, OJHOAOIBHBIC U JIBYAOIbHBIC, IPUBOAUTH MIPUMEPHI PACTCHUN HW3YYCHHBIX CEMEHCTB IIBETKOBBIX PACTECHUHN (MAaKCHUMyM —
Ha3bIBaTh XapaKTEPHbIC MPU3HAKH [IBETKOBBIX PACTEHUI M3YYCHHBIX CEMEICTB);
— OIpeAEeNsATh OCHOBHBIC OPTaHbl PACTEHUH (JTUCT, CTEOEIh, IIBETOK, KOPEHB);
— OOBSICHATH CTPOCHHE U JKU3HEACATEIBHOCTD IBETKOBOTO PACTCHUS;
— IOHUMATh CMBICTT OMOJIOTUYECKUX TEPMHUHOB;
— MPOBOJUTH OMOJIOTUYECKHUE OIBITHI U AKCIIEPUMEHTBI U OOBSICHATh HX PE3yJIbTATHhI.
— co0JII0/1aTh U OOBSICHATH IIPaBUIIA MIOBEICHUSI B IPUPOJIC.
7-U Knacc
— OMPEACIISATH POJIb B PUPOAC U3YICHHBIX TPYII )KUBOTHBIX.
— IPUBOJIUTH MPUMEPHI IIPUCTIOCOOJICHU KUBOTHBIX K Cpejie OOMTaHUs U O0BSICHATh UX 3HAUYCHUE;
— HaXOJWTh YEPThI, CBUJCTEILCTBYIOIIHNE 00 YCIIO)KHEHUHN KUBOTHBIX TI0 CPABHEHHIO C MPEJAKAMU, U JaBaTh UM OOBSICHEHUE;
— OOBSICHATH MPUCIIOCOOJICHHSI HA Pa3HBIX CTAIMSIX )KU3HEHHBIX [TUKJIOB.
— OOBSICHATH 3HAUCHUE )KUBOTHBIX B )KH3HU M XO35HCTBE YEIIOBEKA;
— IPUBOJIUTH IPUMEPHI M XapaKTEPH30BaTh BAXKHBIX JUIS JKU3HU U XO3SHCTBA YEIIOBEKA )KUBOTHBIX (0OOMTATENCH KUIUIIL, TApa3UTOB, IEPECHOCUUKOB OOJIC3HEH,
HACEKOMBIX-OIBUTATENICH, OOMIECTBEHHBIX W KPOBOCOCYIIMX HACEKOMBIX, MPOMBICIOBBIX PBIO, OXOTHHYLE-TIPOMBICIIOBBIX MTHI[ W 3BEepeH, JIOMAITHHX
KUBOTHBIX U TIp.) Ha IPUMEPE CBOCH MECTHOCTHU, OOBSICHITH UX 3HAUCHHUE.
— pazimyaTh (1Mo TabJUIE) OCHOBHBIE TPYIIITBI )KHBOTHBIX (IIPOCTEHINNE, THITHI KHIIEYHOMOJOCTHBIX, TUIOCKHUX, KPYTIIBIX W KOJBYATHIX YepBEU, MOJUTIOCKOB,
YIIEHUCTOHOTHX (B T.4. KJIAcChl PakoOOpa3HBIX, HACEKOMBIX, MAyKOB), XOPAOBBIX (B T.4. KJIACChl PBIO, 3€MHOBOAHBIX, MPECMBIKAIOUIUXCSA, NTHUIl U
MJIEKOTTUTAIOIINX );
— OOBSCHATh CTPOCHHE U >KU3HEIESATENHHOCTh M3YyUYEHHBIX TPYII KUBOTHBIX (MPOCTEHIHE, KUIIEYHOMOIOCTHBIE, MIIOCKUE, KPYTJble U KOJIbYaThie YEpBH,
MOJUTFOCKH, UJICHHCTOHOTHE (B T.4. pakooOpa3HbIe, HACEKOMBIC, TAayKH), XOpPJOBBIE (B T.4. PBHIOBI, 3EMHOBOJHBIC, MPECMBIKAIONINECS, MTUIBI U
MJIEKOITUTAFOIIIHE ),
— XapaKTepH30BaTh OCHOBHBIE KOJOTUICCKUE TPYIIIBI U3YICHHBIX TPYII )KUBOTHBIX;
— MIOHUMATh CMBICI OMOJIOTUYECKUX TEPMHUHOB;
— pa3uYaTh BOKHEHIIIHE OTPSIBI HACCKOMBIX M MJICKOTTHTAOIIINX;
— MPOBOJIUTH HAOIOICHHS 32 JKU3HEIEATETbHOCTHIO KHBOTHBIX, OMOJIOTMUECKUE OTBITH U SKCTIEPUMEHTHI U OOBSICHATH HX PE3YIbTATHI.
— co0roAaTh U 00BSACHATH MpaBUiIa MOBEJCHUS B IPUPO/IE;
— UCTIONB30BaTh 3HAHUS OUOJIOTHH TIPH COOIIOICHUY MPABUI IOBCEHEBHON TUTHEHBI,
— OCYIIECTBIIATH JINIHYIO TPO(QHIAKTUKY 3a00JIeBaHUH, BRI3BIBAEMBIX TTAPA3UTHYCCKUMH JKHBOTHBIMH.
8-t knacc
— XapaKTepHu30BaTh FJICMEHTAPHBIC CBEACHHUS 00 SMOPHOHAIIBHOM M ITOCTIMOPHOHAITBHOM Pa3BUTHH YEIOBEKa.



— 00BSICHATH HEKOTOPBIE HAOTIOaeMbIe TPOIIECCHI, IPOXOASIINE B COOCTBEHHOM OPTraHU3ME;
— 0OBSICHATH, MOUeMy (PU3UYECKUHN TPYA U CIIOPT OJarOTBOPHO BIMSIOT HA OPTaHU3M;
— HICIIOJIb30BaTh B OBITY 3JIEMEHTAPHBIC 3HAHUS OCHOB IICUXOJIOTHH, YTOOBI yMeTh 3(h(PeKTHBHO 0OIIATHCS (O YEITOBEUYECKUX TEMIIEPAaMEHTaX, SMOLUIX, UX
OMOJIOTHYECKOM MCTOYHHKE U COLUAILHOM CMBICIIE).
— BBIJICTISITH OCHOBHBIE (DYHKIIMM OpraHu3Ma (MUTaHHE, AbIXaHUE, BBIIEICHUE, TPAHCIOPT BEILIECTB, PA3IPAKUMOCTb, POCT, Pa3BUTHE, PA3MHOXKEHHE) U
OOBSICHATB MX POJIb B €T0 KHU3HEIEATCILHOCTH,
— XapaKTepH30BaTh OCOOCHHOCTH CTPOCHUS U JKU3HEACATEIbHOCTH KIICTKH;
— OOBSCHATH OMOJIOTHYECKUI CMBICT pa3eiiCHHsI OPraHOB U ()yHKIIHNA;
— XapaKTepH30BaTh, KaK KPOBEHOCHASI, HEPBHAS M SHAOKPHHHAS CHCTEMBbI OPTaHOB BBIMOIHAIOT KOOPAMHUPYIONUIYIO (DYHKIIUIO B OpraHu3Me;
— OOBSICHATH, KAKOBA POJIb OTIOPHO-JIBUTATEIILHOW CHCTEMBI B 00eCIIeYeHUN (YHKIINH TIEPEIBIKCHUS U TTOIEpyKaHUs (QYHKIIMNA APYTHX CHCTEM OPTraHOB;
— XapaKTepPH30BaTh, KaK MIOKPOBBI MOIJIEPKUBAIOT IOCTOSTHCTBO BHYTPEHHEH Cpeibl OpPraHu3Ma;
— O0BSCHSATH, KAKOBA POJIb OCHOBHBIX (DYHKIIMW OpraHu3Ma (ITUTaHuE, IbIXaHNE, BBIICJICHNE) B 00ECTICUCHIUH HOPMAaJIbHOM KU3HEICATEIIbHOCTH;
— OOBSACHATH, KaK YEJIOBEK Y3HAET O TOM, YTO MPOUCXOAMUT B OKPYKAIOIIEM MHpPE, U KaKyl0 POJb B 3TOM HIPAET BBICIIAS HEPBHAS JNESATEIHLHOCTh M OPTaHbI
YYBCTB;
— 00BACHATH OMOJIOTHYECKUI CMBICT Pa3MHOXKEHHS U TIPUYMHBI €CTECTBEHHON CMEPTH;
— XapaKTepU30BaTh OMOJIOTUYECKUE KOPHH PA3IMYMid B IOBEJICHUU M B COLIMAIBHBIX (DYHKIUSAX KCHIUH U MYKUUH (MAKCUMYM).
— Ha3bIBaTh OCHOBHBIE MIPABUIIA 3J0POBOTO 00pa3a KM3HHU, (PAKTOPHI, COXPAHSIONINE U pa3pyIIAIOIIIE 3I0POBbHE;
— BBISBJIATH IPUYUHBI HAPYIICHUSI OCAHKU M Pa3BUTHS TUIOCKOCTOIHS; OKa3bIBATh MIEPBYIO MOMOIIb IPU TPaBMaXx;
— IIPUMEHSTH CBOM 3HAHUS JUIS COCTABJICHUS pEKUMA JIHS, TPYAA U OTABIXA, TPABWII PALIMOHATIBHOTO MUTAHUS, TIOBEJCHUS, TUTUEHBL;
— Ha3bIBaTh CUMIITOMBI HEKOTOPBIX PACIPOCTPAHEHHBIX OOJIC3HEIH;.
9-11 knacc
— 00BSACHATH poJib OMOpa3HOO0Opa3us B MoiepKaHuU Onoc(hepHOro KpyroBopoTa BEIIeCTB.
— XapaKTepu30BaTh WHAWBHIYAIbHOE PAa3BUTHE OpraHu3Ma (OHTOTEHe3), 00pa30BaHME IMOJIOBBIX KIIETOK, OTUIOJOTBOPEHUE M Ba)KHEHIIME 3Talbl OHTOTEHE3a
MHOT'OKJIETOYHBIX;
— MPUBOJUTH MTPUMEPHI MPUCIIOCOOJICHUH Y PACTEHUH U KUBOTHBIX.
— HUCHOJb30BaTh 3HAHMUSA IO SKOJOTUU JUIS ONTHUMAalbHOW OpraHu3auuud OophObl ¢ MH(EKIMOHHBIMHU 3a00JIEBaHUSMM, BPEAMTEISIMU JIOMAIHETO |
puycaaeOHOro X03s1UCTBa;
— TOJIb30BAThCSl 3HAHUSAMU IO T€HETHKE M CEJEKIMHU Ui COXPAaHEHMs MOPOJHON YHCTOTHI JOMAIIHUX JKMBOTHBIX (COOakK, KOIIEK, aKBAPUYMHBIX PbIO, Kyp U
7p.);
— co0r0AaTh NPOPUIAKTUKY HACIEICTBEHHBIX OOJIE3HEH;
— WCIOJB30BATh 3HAHMS MO TEOPHUH DBOJIIONWU U ONITUMAILHOW OpraHU3alid OOpbOBI ¢ WHPEKIMOHHBIMU 3a00JICBAaHUSIMU, BPEAUTEISIMUA JIOMAITHETO H
npuycageOHoro Xo3siicTBa.
— HaXxOJIMTh B TIPOSIBIICHUSX )KU3HEACSITEITLHOCTH OPTaHU3MOB OOIIIHE CBOICTBA )KUBOTO U OOBSICHATH UX;
— XapaKkTepHU30BaTh OCHOBHBIE YPOBHU OPraHU3AIMU KHBOTO;
— MEPEYUCIISATH OCHOBHBIE TIOJIOKESHHS KIIETOYHON TEOPHH;
— XapaKTepHU30BaTh OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI KIETKH, UX (YHKIUHU U POJIb B )KU3HEAEATEIIbHOCTH 1IEJI0T0 OPraHu3Ma, OCOOEHHOCTH CTPOCHHUS KIETOK
Pa3HBIX APCTB )KUBBIX OPTaHU3MOB;



— XapaKTepHU30BaTh OOMEH BEIIECTB B KJIETKE M €r0 SHEPreTHUECKOe 00ECIICYeHHE;
— XapaKTepPH30BaTh MaTEpUATBHBIC OCHOBBI HACTICICTBEHHOCTH U CIIOCOOBI JICJICHUS KIICTOK;
— YMETb MOJIb30BaThCs MUKPOCKOIIOM, TOTOBUTH M PACCMATPUBATh MIPOCTEHUIIINE MUKPOIIPETIAPAThL;
— 00BACHATH OMOJIOIMUYECKUI CMBICIT U OCHOBHBIE (DOPMBI Pa3MHOXKEHUSI OPTaHU3MOB;
— TI0JIB30BAThCS MOHATUSAMHU 00 SKOJIOTMYECKOH HUIIE M KU3HEHHOH (opme, OMoleHO03e, IKOoCcHCcTeMe, OMOTeOIeH03e U OMOr€OXUMHUYECKOM KPYTrOBOPOTE,
IIPOAYLIEHTaX, KOHCYMEHTaX U peAyLeHTaX, NUIEBONH NUpaMu/Ie, MUIIEBbIX LEIsIX;
— XapakTepu3oBaTh Ouochepy, €€ OCHOBHbIE (DYHKIIUH U POJIb )KU3HU B UX OCYLIECTBICHUH;
— KJIACCU(PULIMPOBATH KUBbIE OPraHU3MBI 10 UX POJISIM B KPYTOBOPOTE BEIIECTB, BHIACIATH LENHU MUTAaHUS B SKOCUCTEMAX.
Conep:xaHue yueOHOIo npeamMera
5-i knacce (34 4.)
Yacte 1. buonorus - Hayka o kuBoM mupe (9 4.)

buonorus — Hayka o »uBoM. [IpnunHbl MHOrooOpas3us OpraHu3MOB: pa3jIM4yHas poJib B KPYrOBOPOTE BEIIECTB, pa3iIuuus cpelibl OOUTaHUs U 00pa3a XKHU3HH,
MHOT000pasue IIaHOB CTPOSHHS OPTaHU3MOB, CTPATETUH X Pa3MHOKEHHS.
JKuBoii opraHu3M M ero CBOMCTBa: 0OMEH BELECTB, POCT, HHANBUIYAIBHOE PA3BUTHE, PA3MHOKEHHE, PAa3paKMMOCTb, IPUCIOCOOIEHHOCTb.
Bo3HuKkHOBEHHE PUCTIOCOONICHUH — pe3yabTaT IBOIONNH. [IpuMepb mprcrnocobIeHHi.
DKocucTeMa — €IUHCTBO JKUBBIX OPraHU3MOB Pa3HbIX «Ipodeccuii» U HeXXUBOM mpuposl. [IpousBoaureny, NOTPeOUTENN U pa3pyLIMTENH, OCOOEHHOCTH UX
oOmeHa BemecTB. KpyroBopoT BemecTB B 9KOCUCTEME U €T0 POJIb B TOICP>KaHUH ITOCTOSTHCTBA YCIOBUH.
Knerka — 0CHOBa CTPOEHUS U JKU3HEAEATENbHOCTH OpraHu3MoB. Hanuuue nnu orcyrcTBue s1pa B KiieTke. be3bsiepHble U siepHble OpraHu3Mbl. TUI U TaHUA:
aBTOTPOdHBI U reTepoTpodsl. CpaBHUTENbHAS XapaKTEPUCTUKA IIAPCTB PACTEHU, TPHOOB M KUBOTHBIX.
Posib &KMBBIX OPraHU3MOB U OMOJIOTUH B KU3HU yenoBeka. Co3iaHue OKpysKarolel cpebl 1 KU3HU Jirojeil. ObecreueHne nuieil yenoBedecTBa. 310pOBbIT
o0pa3 >)KM3HHU U POJIb OMOJIOTUU B €r0 00OCHOBAHUHU. ['apMOHUS Ye0BeKa M MPUPObI: ICTETUUECKUIN acIeKT.

Habmonenne — Hauano Besikoro uzyyeHus. @akt. CpaBHEHUE U €r0 pojib B OLIEHKE BOCIPOU3BOJMMOCTH PE3yJIbTaTOB. DKCIIEPUMEHT — BAKHEUIINHA Ccr1ocod
MIPOBEPKH THITOTE3 U CO3MaHMsI Teopuid. [IpuOopsl 1 HHCTPYMEHTHI M UX POJb B Hayke. M3mepenue.
Jlabopamopnvie pabomul. Y CTPOWCTBO YBETUUUTENbHBIX TPUOOPOB U MpaBuia paboThl ¢ HUMH (1). 3HAKOMCTBO C KJIETKaMH pacTeHui (2).

Yacte 2. MHOr0o0oOpasue »uBbIx opranu3mos (11 4.)

Paznoo0Opasue opranusmoB. [Ipuniune! ux knaccudukanuu. OTIMYUTEIbHBIE IPU3HAKY MTPEJICTABUTENEN Pa3HbIX LIAPCTB KUBOW MPUPOIBI.
CucrtemaTtuka — Hayka 0 MHOTOOOpa3HH KHUBBIX OPraHU3MOB. BaxkHeiime cucremMatinaeckue rpymnmbl. OCHOBHBIE APCTBA KUBOM MPUPOJIBI: PACTEHHSI, TPHOBI,
KUBOTHBIE.
Bakrepun — Menkue OJHOKIETOYHBIE OPraHU3MBbI, OOUTAOIINE B OJHOPOJHOM cpene. CTpoeHne n 0OMEH BemecTB OakTepuanbHOH KieTku. Kak mpoucxoaut
HacnenoBaHue, ponb Mosekynsl JJHK B pasMHoxeHuM opranu3moB. PazmHoxkeHue MukpoOoB. Ponb OakTepuii B Hamei >xu3Hu (00JI€3HETBOPHEIE,
UCTIOJIb3yeMbIe B IIPOU3BOJICTBE, PEAYIIEHTHI B IPHPOTHBIX SKOCHCTEMAX, ITOJIe3HAss MUKPOQIIOpa OpraHiu3Ma: Ha KOXKe, BO PTY, B KHIIICUHUKE).
MHoroo0Opasue u 3HaueHue rpudoB. FIX poib B MpUpPOJE U B KU3HU yenoBeka. CTpoeHue, KU3He e TeIbHOCTh Tpu0oB. PazMHOXeHHEe TpruboB.
Poxs rpuboB B 6nocdepe u B xku3HM yenoBeka. [Ipaktuueckoe 3HaueHne rpudoB. Chen0OHBIE U STOBUTHIC TPUOBI CBOEH MECTHOCTH.
®otocuntes. Xnopopuut. CTpoeHre U GyHKIUN pacTUTENbHON KIeTKH. XiioporacT. Bakyons. OOMeH BelecTB pacTeHus: (OTOCHHTE3 U JAbIXaHUE PACTCHUH.
MruHepanbHOE IUTAHUE PACTEHUM.

JIvmaitHuKn — cUMOMOTHUYECKHEe opraHu3Mbl. CTpoeHHEe U KM3Hb JIHMIIAHHMKOB. DKOJIOTMYECKas poJib JIUIIAHHUKOB. MHOroo0pasue JHIIAHUKOB.
X03511ICTBEHHOE 3HAaYEHUE JINIIAHHUKOB.




Jlabopamopuvie pabomsi. 3HAKOMCTBO C BHEIIHUM CTpoeHueM pacreHuil (3). HabOmiomeHue 3a mepenBrKeHHEM KXUBOTHBIX (4). M3yueHue cTpoeHHs

TIecHEBBIX TproOoB (5). M3yueHnue cTpoeHus TUmaiHUKoB (6).
Yacte 3. XKu3Hb opraHu3MoB Ha naHere 3emis (9 4.)
B3aumocBsI3p OpraHu3MoB M OKpYykawluei cpeabsl. MHorooOpasue yciioBuil obutanus Ha IutaHere. Cpebl KM3HM opraHu3moB. lIpucrnocoGieHHOCTb
OpPraHHU3MOB K YCJIIOBUSAM OOUTaHUS.
Brnusinue sxonornyeckux (pakTopoB Ha opranu3Mbl. DakTOPbI HE KUBOU MPUPOBI, (PaKTOPHI KUBOM MPpUpoabl. [Ipumepsl sxonorndeckux (hakTopos.
[TonsTHE IPpUPOAHBIEC 30HBI. Pa3IMUHbIC TUIIBI IPUPOJHBIX 30H: BJIAKHBIN TPOIIMYECKUHN JIEC, TAWra, TyHIpa, IIUPOKOJIMCTBEHHBIH JIEC, CTEIb.
[Tpupoansie 30ub1 Poccun, nx oburtatenu. Peakue u ncyesaroiue BUAbI IPUPOTHBIX 30H, TPEOYIOIINE OXPAHBbI.
CBoeobOpa3ue 1 YHUKaJIbHOCTh )KUBOTO MUpPa MaTepukoB: A¢puku, ABctpanuu, FOxnoit Amepuku, CeBepHoii Amepuku, EBpasun, AHTapKTHIBIL.
Ixckypcuu. Ce30HHbBIE ABJICHUS B )KM3HU PACTCHUM.

Yacts 4. Yenobek Ha mmadere 3emus (5 4.)
Korna u rae nosBuiics uenosek. [Ipeaxu Yenoseka pazymuoro. Opyaus Tpy/ia 4eaoBeka pasyMHOro. buonorudeckie oCOOEHHOCTH COBPEMEHHOT'O YETIOBEKA.
JlesiTensHOCTD YelioBeKa B IpHpo e U Ham qau . OCOOSHHOCTH TIOBEIeHUs YeioBeka. Peus. MeImieHue.
Pounb yenoBeka B 6nocepe. Dxonornueckue npodiemsl. MizMeHeHne 4eI0BeKOM OKPYXKAIOIIeH Cpebl.
[TpyanHBI HCYE3HOBEHUS MHOTHX BUJIOB )KUBOTHBIX M PACTCHUH.
[IposiBIeHNE COBPEMEHHBIM YEIOBEKOM 3a00ThI O JKMBOM MHpe. 3anoBeTHUKH, KpacHas kHura.
6-ii kaacc 34 4.
Yacte 1. Hayka o pacrenus (4 4.)
Pacrenue — kieTounslii opranu3M. Kiietka - oCHOBHAsI CTPYKTypHAsi €IMHUIIA OpraHu3Ma pacTeHusl. OTIIHYNTEBHBIC PU3HAKA PACTHTEILHBIX KICTOK.
[ToHsITHE O TKAHU PACTCHHIA.
Oxckypcus. MHorooOpa3ue pacTeHui.

Yacte 2. Oprassl pacteHuit (8 4.)
CrtpoeHre 1 OCHOBHBIC OPTaHbI IIBETKOBOTO pacTeHus. [[BeTOK — opraH mojaoBOro pa3MHOXKEHUS paCTCHUH, CTPOSHUE M MHOTOO0Opa3ue IIBETKOB
Kopenb, ero crpoenue, ¢hopmupoBanue u ¢yHkiuu . [louBa u ee pons B Xu3HU pacTeHus. Ponb ynoOpeHuil ans BO3AENbIBaHUS KYIbTYPHBIX PacTCHUU.
Crtpoenue u ¢opmupoBanue nobdera. [louka. Bugousmenenus nobera: kiyoeHb, JTyKoBUIla, KopHeBuie. Ctebenb u ero crpoenue. JIUCT, ero crpoeHue u
¢bynakun. opMupoBaHHe CEMEHH U IJ10/1a, UX GyHKIHH. PactipocTpanenue mioaoB u cemsH. Ctpoenne cemenu. [Ipopactanue ceMsH.
Jlabopamopusie pabomwi. U3yuenue crpoenus cemsin pactenuid (1). Ctpoenne xkopHs mpopocTka (2). CTpoeHue BEreTaTuBHBIX U TeHEepaTUBHBIX mouek (3).
BHemiHee cTpoeHre KOpHEBHUINA, KITYOHS, JIYKOBHILIBI (4).
Yacte 3. OcHOBHBIE IPOILECCHI JKU3HENEATEIHLHOCTH PACTEHHUH (&8 4.)
Oynkuuu yacTei nBerka. JKW3HEHHBIM LUKI I[BETKOBOTO pacTeHus. [lomoBoe pa3smHokeHue pacteHuid. OmnbiieHne u ero Gopmbl. CoOnBETUS — CPENCTBO
00JIErYnuTh OTBUICHHE.
MunepanbHOe, BO3YIITHOE TUTaHHe pacTeHuid. Ponb ymoOpeHuil B )KU3HH pacTeHUi. 3HaYeHHE BETETATUBHOTO Pa3MHOKEHUS sl pacTeHui. TUIbl IpUBUBOK.
Brustaue sxonorndeckux (pakTopoB HA PacTEHUS.
Jlabopamopuvie pabomul. BereTaTHBHOE pa3MHOKEHHE KOMHATHBIX pacTeHui (5).
Yacts 4. MHOTO00OpAa3He U pa3BUTHE PACTUTEIbHOTO Mupa (11 4.)
MHuoroo6pasue pacTeHHid, MPUHIIMIIBI UX KiIacCHUpUKauu. Bomopociu, MXH, ManopoOTHUKH, TOJIOCEMEHHBIE M MOKPHITOCEMEHHBIE pAacTEeHUs. Y CIIOKHEHUE
pPacTeHHI B TTPOIIECCE IBOIFOIUH.




OnHononpHBIE U JIBYNOJIbHBIE pacTeHUs. MHoOrooOpasue M XO3sCTBEHHOE 3HAYCHHE Ha TMpUMEpEe PACTEeHWH cBOeil MecTHOCTH. Baxueiimme rpymnmbl
KYJIbTYPHBIX PACTCHUI, BbIpAIIMBaeMble B CBOEH MECTHOCTU. 3HaYEHHE 1IBETKOBBIX PACTCHHH B )KU3HU YEJIOBEKA.
Jlabopamopuvie pabomel. U3ydenne ctpoenus mxa (6). zydenue ctpoeHus mamnopotHuka (7). M3ydeHue cTpoeHus rojloceMeHHbIX pacteHuit (8). M3ydenue
CTPOCHHUS MOKPHITOCEMEHHBIX pacTeHui (9). OnpeneneHne npu3HaKkoB Kiacca B cTpoeHuun pacteruit (10).
Yacts 5. [Ipuponnbie coobmecTta (3 4.)
PactutenbHoe cooOuiectBo. OCHOBHBIE KU3HEHHBIE (JOPMBI pAaCTEHUH (IepeBO, KYCTapHUK, TPABIHUCTOE pacTeHue). B3auMocBs3b pacTeHuil Ipyr ¢ Apyrom u
C IPYTMMHU KUBBIMU opranuzMamu. CooO1iecTBa jieca, JIyra, CTenu, 00J0Ta, TyHJPHI U IIYCTHIHU M POJIb PACTEHHUH B HUX. 3HAYEHUE COOOIIECTB B KU3HU
yenoBeka. OxpaHa pacTeHUM.
[IpencraBuTenn )KMBOTO MUPA, HACEISIOIINX MPUPOIHBIE coodIecTBa. Pasnuune npupoansix coodmectB. CTpoeHre MPUPOJHBIX COOOIIECTB.
7-i knace (34 4.)
Yacte 1. O6mme cBeIeHUS O KUBOTHBIX (3 4.)
Llenp Hayku — mpeacka3zaHue Ha OCHOBE ombiTa. CpaBHUTENbHBIM MeToA. CpaBHEHHME MO CYHIECTBEHHBIM M COOTBETCTBEHHBIM MpH3HAKaMm. ['omoiorus —
CYLIECTBEHHOE CXOJICTBO, YHACJIEI0BaHHOE OT MpeAKoB. [IprM3HaKkyu roMoJ0ruy OpraHoB: CXOJHBIM HAOOp YacTell, CXOJHOE MOJI0KEHUE OpraHa Cpeiau JPYTux,
HaIM4YUe TPOMEKYTOUHBIX (OpM. AHAIIOTHS — IIOBEPXHOCTHOE CXO/ICTBO, HE CBA3AHHOE C OOIIHOCTHIO IPOUCX 0K ICHUSI.

CucremaTuka. I/ICKYCCTBCHHaFI A ecTecTBeHHasd cucreMbl. Cucremarndeckas rpyiia. IIman CTPOCHUA — KOMILUICKC OpPraHoB C HX B3aUMOCBA3SIMH,
CBOWCTBEHHBIX OpPraHM3MaM OIPEICIICHHOW CHCTEeMAaTH4ecKOi rpymibl. OCHOBHBIE CUCTEMATHUECKUE KaTErOPUU: BHI, PO, CEMEHCTBO, OTPs, KIacc, THII,
[apCTBO.

Crpoenue kinerok. [IpenMyIecTBo siiepHbIX OpraHM3MOB — 3alllUTa HACJIEACTBEHHOIO MaTepuaa OT Ipolecca oOMeHa BEeUIecTB B KieTke. Pa3ienenue tpyaa
MeX Ty opranounamu. [lman ctpoeHus )KUBOTHOM KIETKH. ABTOTPO(MHBIN, reTepoTpOdHBIA M OCMOTPOQHBIN CITIOCOOBI ITUTAHMS.
CylecTBeHHbIE NPU3HAKU, OOBEIUHSIOIME BCEX >KMBOTHBIX, OTIMYAIOIIME MX OT APYIMX IPYNI OpPraHu3MOB (HaJu4Me NUILEBApEHUs, MOJABUKHOCTb,
YyBCTBUTEIBHOCTh, aKTUBHBIN 00MEH BellecTB). VckitoueHus u3 npaBuia.
Okckypcuu. MHOroobpa3ue >KUBOTHBIX.

Yacrts 2. IHoamapcrso Ipocreiimue (2 4.)
[Tnan cTpoenus npocteimux. XKu3HeaesTeabHOCTh NpocTeHInX Ha mpuMepe ameobl 1 HH}y3opuu-Tydensku. [Ipumepsl MHOrooOpa3us npocreimux. Boga —
cpella aKTUBHOM KM3HU IIPOCTEUIIINX.
[TonsaTHE 0 )XNM3HEHHOM IMKJIe. JKU3HEeHHbIE IUKIIBI IpocTeluX (amela, IBIIIeHa, Tperaputa, MHQy30pus, MaIIpURHBIN MJ1a3MOTUH).
Ponb npocreiimux B 6uocdepe u xu3HU yenaoseka. Ponb popamunudep u paauonspuii B 00pa3oBaHUU 0CAJOUYHBIX OPOJ; POJIb MAPa3UTHUECKUX MMPOCTEHIINX
B PEryJsIIMM YHCIEHHOCTH I03BOHOYHBIX; OOJIE3HH YEIOBEKa, BbI3bIBa€Mble MPOCTEHIIMMHU (Ha IpuMmepe ManspuiiHoro miasmonusi). IlpeacraBnenue o
MIPUPOHBIX Ovarax MH(GEKIIMOHHBIX 3a00IeBaHUM.

Jlabopamopuvie pabomul. CTtpoeHue u nepeasumxenne nudyzopuu (1).

Yacrs 3. Tun Kumeynonomoctasie (1 4.)
[IpeumymiecTBa M HEAOCTAaTKM MHOTOKJIETOYHOCTH. PasneneHue Tpyga Mexay KIETKaMM M B3aWMO3aBHUCHMOCTb KJIETOK pa3HbIX THNOB. Koopaunarus
¢byskuii knetok. I'yOku. PereHeparius HU3MIMX MHOTOKIETOYHbIX.
KHI1e4HOII0JIOCTHBIE — HACTOSIIME MHOTOKJIETOYHBIE JKUBOTHBIE. [[ByXCIOWHOE CTpPOEHHE U TOSBICHUE HACTOALIMX TKaHEH. BO3HMKHOBEHHE KHUIIIEUHOU
MIOJIOCTH U MOJIOCTHOTO nuiieBapenus. Hepsuas cucrema. [lonun u menysa — xusHeHHble Gpopmbl. Ku3HeneATEeNbHOCTh U )KU3HEHHbIE IUKJIIBI TUIPOUIHBIX U
CIM(OUIHBIX KUIIEYHOIOJIOCTHBIX, KOPAJJIOBBIX MOJIUIIOB. YepeaoBanue nmokoieHui. Teopus NporcxoxkaeHus] KOpaJuIoBeIX ocTpoBoB Y. JlapBuHa.
Oco0eHHOCTH Pa3MHOKEHUS U )KU3HEHHBIN LIMKJI KUIIEYHONOJIOCTHRIX. MHOroo0pasre KUIIeYHONOIOCTHBIX.




Yacte 4. Tunel [1nockue yepsu, Kpyriasie uepsu, Kospuarsie uepsu (3 4.)
[Tnockue 4yepBHM — mod3arolIue XUBOTHBIE. IlosBIEHME KOXKHOMYCKYJIBHOTO MEIIKA, ME30JEPMbI, BBIIECIUTENbHOW CUCTEMBI. JKH3HENEATeNbHOCTh U
KU3HEHHBIC UKJIBI CBOOOTHOXKHMBYIIETO U Mapa3UTHUECKUX IMJIOCKUX uyepBei. [Ipucmnocobienus k napazutusmy. JKu3HenesTeNnbHOCTh U JKU3HEHHBIE LIUKIIBI
COCAJIBLIMKOB U JIGHTOYHBIX YepBeil. Mepbl NpopMIaKTUKN 3apaXKeHHUs.
Kpyrisle uepBu. buonormyeckuil mnporpecc Ha IpuMmepe Kpyribix depBeld. llepBuunas mnonocTe Tena Kpyriblx uepBel. CKBO3HOM KHILIEYHHK.
XKuzneneaTenbHOCTD U KU3HEHHbIE UKIIBI KPYTbIX uepBell. [lapasutndeckue uepsu u 60pb0a ¢ ouaraMu BbI3bIBAEMbBIX UMM OOJIE3HEH.
[Inan cTpoeHus kospyaToro 4yepBs. Bropuunas mosiocts Tena (1enoM). Ponb BTOpUUHON TOJIOCTH Tejla B )KM3HU BBICIIMX MHOIOKJIETOUHBbIX. CermMeHTanus u
IIPUYMHBI €€ BO3SHUKHOBEHUS. BO3HUKHOBEHNE KPOBEHOCHON CHCTEMBbI M IPUMUTUBHBIX KOHEUHOCTEH (I1apanoueB).
Tun xonpuaTsie yepBH. JKU3HEHHBIC LUKIBL. Pa3znaenbHoOmonbie U repMagpoAUTHBIE KOIbYaThie YepBU. THIIBI )KU3HEHHBIX (OPM: MOABIIKHBIE (IIOJ3AIOMINE,
IUIaBarolIKe), porouue, cuagure. Hepenna u ee posib B mMTaHUM MOPCKUX pbl0. OOpa3 jKM3HU T0KIEBBIX YepBE U UX POJib B IIPoLecce 0YBOOOPa30BaHHUS.
Jlabopamopuvie pabomul. CTpoeHHE U TIEPEABUKCHHE JOXKACBOT0 YepBs (2). BHyTpeHnnee crpoenue yepss (3).
Yacte 5. Tun Mosmocku (2 4.)
OOmu1re 4epThl IIIAHOB CTPOCHUS MOJUTIOCKOB M WICHHCTOHOTHX: MOSIBJICHUE HAPYKHOTO CKeJeTa (ero mpenMyIecTBa M HEAOCTaTKH ), paciaj] KO>KHO-
MYCKYJIBHOTO MEIIKa, PeIyKIHs BTOPUYHON MOJIOCTH TeNla, HE3aMKHYTasi KPOBEHOCHAsI CUCTEMA.
[Tnan crpoenust MmosuttockoB. PakoBuHa. BoznukHOBeHue nouek. PazopocanHo-y3noBas HepBHast cuctreMa. CpaBHUTENBHBIN aHaIH3 OPIOXOHOTHX,
JBYCTBOPYATBIX U TOJIOBOHOTHUX.
[Inan crpoenus uieHucToHorux. Pasaenenue tena Ha OT€Ibl IPU COXPAHEHUH CErMEHTalMU. XUTHHOBBIN IIOKPOB U POCT BO BpeMs JIHMHEK. UileHucThie
KoHeuHocTH. Paznienenune pyHkuuii koHeuHocTeil. CpaBHUTENbHBIN aHAIU3 PaKOOOPa3HbIX, MayKOOOPa3HbIX U HACEKOMBIX.
Tun momumtocku. [Ipumeps! KU3HEHHBIX (JOPM U JKU3HEHHBIX IUKIIOB IBYCTBOPYATHIX MOJITIOCKOB; OPIOXOHOTUX (MOPCKHE MOJITIOCKH, MPYAOBHK,
BUHOTPAJHAs YIUTKA, CIIU3€Hb). POJIb MOJUIIOCKOB B JKM3HHU YeJI0BEKa (MIPOMBICEIN U pa3BeeHUE ChbeJOOHBIX MOJUTFOCKOB, J0ObIUA )KEMUYTa U pa3Be/leHUe
KEMUY)KHHUII, pa3pyllieHUe AEPEBIHHBIX IOCTPOEK, TOBPEKICHUE YPOXKas).
Jlabopamopnvie pabomul. BHelHee cTpoeHHE PAKOBUH MOJUTIOCKOB (4).
Yacte 6. Tun Ynenucronorue (4 4.)
Tun unenucronorue. Knace pakoo6pasusie. [Ipumepsl ku3HEHHBIX (OPM M SKU3HEHHBIX IMKIJIOB (TIJIAHKTOHHBIE PAayKH, KpWUib, Kpad, AadHUM M IUKIONHI,
pedHoil pak). Posb pakooOpa3HbIX B dKU3HU YEJIOBEKA U MUTAHUU ITPOMBICIOBBIX JKUBOTHBIX.
Tun unenucronorme. Knacc maykooOpasusle. [Ipucrnocobnenust k >ku3HM Ha cymie. [Ipumepsl >KM3HEHHBIX (POpPM M KM3HEHHBIX LUKJIOB (Mayk, KJe).
[TayTuHa: oBUMe ceTH, yOexuIle, KOKOH U mapautoT. Poib nmaykooOpa3HbIX B KM3HHU YeloBeKa (ayKH-MyXOJIOBbI, SJIOBUThIE MayKH, KJIEIH — NePEHOCUUKU
KJICILIEBOTO SHIIe(aanTa, BO30YIUTENN YECOTOK).
Tun unenucronorue. Knacc Hacekomsle. IIpucnocoOnenust k xu3Hu Ha cymie. CTpoeHue poToBbIX anmnaparoB. [loner HacekoMbix. Okpacka Hac€KOMBIX.
HacekoMble ¢ MOJHBIM M HEMOJHBIM MpeBpamieHueM. MHorooOpasue HacekoMmblX. JKu3HeHHbIe (HOpMBI HaceKOMbIX ((uTodaru, XUIIHUKH, Tapa3uThl,
canpodaru) Ha IpUMepe MpeJCTaBUTENEeH OTPSI0B MPSAMOKPBUIBIX, NEPENOHUYATOKPBUIBIX, )KYKOB, JBYKPBUIbIX, YeHTyeKpbUIbIX. OOLIECTBEHHbIE HACEKOMBIE
(muenel, ocwl, MypaBbH). Ponb HacekoMbIX B XU3HU Ounocdepbl u yenoeka. Hacexomble-onbuiurenu. Hacexomble-purodaru. Hacekomble-BpeauTeny.
buonoruueckue metonsl 60ppObl ¢ BpeauTensMu. Hacexkomble — oOutarenu KBapTuUp (MOCTEIbHBIM KIIOM, TapakaH, (apaoHOB Mypaseil). Perymsius
YHCJICHHOCTH HAaceKOMbIX. HapylieHre npupoHbIX U CO3JaHHe aHTPOIIOTEHHBIX COOOIIECTB KaK MPUYUHA MOSIBIICHHS BpEIUTEIIEH.
Jlabopamopusie pabomul. BHenHee CTpoeHrne HaceKoMoro (5).
Yactb 7. Tun Xopaosbie (3 4.)




[Inan cTpoeHHs W >KU3HEHHBIC UKl HHU3IIMX XOPAOBBIX. 3aKOH 3apOBIIIEBOTO CXOJCTBA M OHMOTCHETHYECKUH 3aKOH M WX pPOJb B OOBSICHECHHU
ITPOUCXOXKACHHS TO3BOHOYHBIX )KUBOTHBIX.

[To3BoHOUHBIE KHMBOTHBIE. [103BOHOUYHUK — BHYTpEeHHUH ckeneT. becuentocTHble — mepBble M03BOHOYHBIE. Hankiiace peiObl. Baxknelme 4epTsl CTPOCHUS U
CBsI3aHHBIE ¢ HUMU 0COOEHHOCTH 00pa3a »xu3HU. Kak ppiba mnaBaer? HenapHble U napHble IUIABHUKH, UX NTACCUBHAs (PY/IM INTyOMHBI) U aKTUBHAS (DYHKIUH.
[ToxpoBbI pb10. BO3HUKHOBEHHE YENIOCTEH — OPraHOB CXBaThIBaHUS AOOBYM. HepBHas cucTema W opraHbl 4yBCTB. bokoBas nuHUS. J[ByXxkamMepHOE cep/lle.
[Touxmn.

Kuznennstit nukia pe16. HapyxHoe omonoTBopeHue, BEICOKas MIIOJOBUTOCTh MM 3a00Ta 0 moToMcTBe. bpaunoe noseneHue u Opaunbiii Hapsz. [IpoxonHsie
PBIOBI.

Mmuoroo6pasue pbid. Kiace xpsiimeBbie (akyibl U CKaThl). BaxkHe#Ine 4epThl CTPOSHUSI U CBS3aHHBIC ¢ HUMU OCOOCHHOCTH 00pasa ku3HH. Kiacc KocTHBIE
pbIOBI. BaskHeilue uepTel CTpOSHUS U CBA3aHHBIE C HUIMU OCOOEHHOCTH 00pa3a »xu3HU. JKu3HeHHble (opMBl Tydenepbix pblo. JIBoskoapimamue. Kucrenepsie
PBIOBI — IPEAKU HA3€MHBIX IO3BOHOYHBIX.

OcobenHoctu sKocucTeMbl okeaHa. IIpombicioBoe 3HaueHue pbl0. PhIOHBIN mpombicen u ero reorpagus. OCHOBHbIE TPYIIBI MPOMBICIOBBIX pBIO.
[lepennpombicenn W 3arpsi3HEHHWE BOJOEMOB — TJIaBHbIE IIPUYMHBI COKpalleHHWs pbIOHBIX 3amacoB. [IpecHoBogHOE M Mopckoe pblOOpa3BEICHUE.
Peakknumartuzanus ¥ akkJIuMaTu3anus pel0. AKBapuyMHOE PbIOOBOJICTBO.

Jlabopamopusie pabomul. BHenHee cTpoeHrne u nepeasmxeHue puid (6). Buyrpennee crpoenue poio (7).
Yacte 8. Knacc 3eMHOBOIHBIE (2 4.)

Knacc 3emHOBomHBIC. BakHeimme dYepTsl CTpOEHHs, CBSI3aHHBIE C JKU3HBIO HA Cylle. YCWICHHE ONOPHOW (YHKIWHM KOHEYHOCTEH: HEMOJBM)KHOE
IIPUKpEIUICHUE M0siCa 3aJHUX KOHEYHOCTeH K 1o3BoHOYHUKY. llles1, ee Guonoruyeckas posib U NPUYMHBI OTCYTCTBUS y pbIO. /IBa Kpyra KpoBooOpalieHus u
TpexkamepHoe cepaue. VMcuesHoBeHne MexaHu3Ma JbIXaHUS KOCTHBIX PblO. BO3HMKHOBEHME JIETOYHOIO M KOYKHOTO JbIXaHus. VHTeHcudukanus KoxXKHOro
IbIXaHUS: ToJ1as BIa)KHas kKeyle3ucTas Koxa. OpraHbl 4yBCTB 36MHOBO/IHBIX.

Pa3smHOXkeHue 1 pa3BUTHE 3eMHOBOJIHBIX. CBSI3b pa3MHOXKEHHUS ¢ BoJ10il. MeTtamopdo3. XBocTaThle 1 OecXxBOCTble aM(PUOUH U UX OCOOEHHOCTU. X apaKTepHbIe
36MHOBOJIHBIE CBOEM MECTHOCTH.

Yacrse 9. Knacc IIpecMmeikaromuecs (2 4.)
Knacc mpecwmbikaromuecsi. [lepBeie HacTosimne Ha3zeMHbIE MO3BOHOYHBIC. VHTEHCH(UKAIUMs JEro4HOro bixaHus. [IpakTUdecku MONHOE pa3/eeHHe
BEHO3HOTO M apTEepUAIBHOTO TOKOB KPOBHU JaXKe IMPHU TpeXKamepHoM cepiaie u 3¢ ¢dekTuBHbIN razooomeH. Cyxas, JUIIEHHAs >XeJle3 KoXKa. 3alluTHBIN
YelryiuaTelii MOKPOB M XapakTep JTUHbKA. DKOHOMHBIA BOAHBIN oOMeH. MHTeHcuduKanus oOMeHa M aKTHBH3AIUs >KU3HeneaTelabHOCTH. OCOOEHHOCTH
WCIIOJIH30BaHUSI PACTUTEIHHBIX KOPMOB. Y CIIOKHEHUE TTOBEACHUS, OPTaHOB YYBCTB U IIEHTPATHLHOM HEPBHOW CHCTEMBI.
Pasmuoxenue u passuthe pentwinid. [Ipsmoe pasButue (0e3 nuyuHKH U MeTtamopdo3a). 3apoabliieBble 000m04ku. CKopiyna WM HapyKHbIE TUIOTHBIE
000JI0YKH SIHII, MPEMATCTBYIONINE MTOTEPE BOJIBI M 0OECIIEYMBAIOIINE 3AIUTY PA3BUBAIONIETOCS 3apo/biiia. He3aBUCHMOCTh penTHIIHiA OT BOAHOW CPEIbI.
CoBpeMeHHBIE OTpsAIbl (Yepenaxu, SIIEepPHUIlbl, 3MEH M KPOKOIWIb) U BaKHEHIINWE >KU3HEHHBbIE (DOPMBI MPECMBIKAOIUXCSA. PONb MPECMBIKAIOMIMXCS B
MIPUPOHBIX COOOIIEeCTBAaX. XapaKTEPHBIC MPECMBIKAIOIINECS CBOSH MECTHOCTH.
Bo3HHUKHOBEHHE TETIOKPOBHOCTH. DKOHOMHBIN OOMEH BEUIECTB Y PENTUIINIA U PACTOUUTEIHHBIA OOMEH BEIIECTB Y MTHUIl U MICKOMUTAIOIIHX.

Yacts 10. Knacc [ITuiet (4 4.)

Knacc nrunet. [loner. Cpena obutanust 1 TpeOOBaHUS, KOTOPhIE OHA MPEABABIACT K opranuzanuu nruil. OnepeHue u pasHoodpasue ero pynkuuii. CTpoeHue
n ¢ynkuuu nepa. Kak nruma neraer? OO6neruenue Tena. OrpaHWYeHHE HA HWCIOJIB30BAHHUE 3€JICHBIX PACTUTEIBHBIX KOPMOB JICTAIOIIMMH TITHUIIAMH.
HuTeHcuBHBIN 00MeH BelecTB. YeThIpexkaMepHOoe ceplle U ero Ouonornyeckasi poib. Illes ¢ ronoBoil 1 4eTrOCTH CTAaHOBATCS OCHOBHBIM MAaHHITyJIHUPYIOIIUM




opraHoM. be33yOblii kiroB, 300 M uX Ouosormueckas poib. OCOOCHHOCTHM IbIXaHWS NTHIL: JIETKHE W BO3AYIIHbIE MEHIKH. YCJIOKHEHUE TMOBEACHUS U
LIEHTPAJIbHOW HEPBHOM CUCTEMBI. | JTaBHBINM OpraH 4yBCTB — 3pEHUE.

PazMHoxeHMe U pa3BUTHE NTUIL. 3a00Ta 0 TOTOMCTBE: KPYITHOE SN0, HACH)KUBAHHUE U BHIKAPMIIMBAHUE, 3AIIMTA MTEHIIOB. BHIBOJKOBBIE M ITEHIIOBBIEC MITUIIBL.
Bbpaunbie ”HCTUHKTBI. JKU3HEHHBIN UK NTULBI. CEe30HHBIE MUTPALIMU U UX MPUUUHBL. OCeAsble U NepeIeTHbIE MTHIIBI.

OCHOBHBIE JKOJOTMUYECKHE TPYMIbl MTHUI[: BO3MYHIHBbIE (KO30/10HM, CTPWXKH, KOJIMOpU M JACTOUKM), Ha3eMHO-Oeraromme (cTpaychl, Ipodbl U KypaBiH),
JTHEBHBIC XHWITHUKH, COBBI, BOJHO-BO3JYyIIHbIE (YalKW HW TPYOKOHOCHIE), BOIHO-TPUOpPEKHBIC (KYJWKH, MACTYIIKH, auCTOOOpa3Hble W (IAMHHTO),
BOJOIUIaBalOIIME (TyceoOpa3Hble W MEJIUKaHbl), HbIpAIOIIKE (rarapbl, IOraHKH, OakJIaHbl, NHHITBHUHBI), HA3€MHO-JECHbIE (KYpHUHBIE), JIPEBECHbBIC
(pakieoOpa3Hble, KYKYIIKH, ITUIBI-HOCOPOTH, TYKaHbI, OMYyTau, ASATIbI, FOIy0u, BOpOObUHBIE). XapaKTepHble NTUIIbI CBOCH MECTHOCTH.

Posne niTHIl B pupo/ie M B )KU3HU YesioBeKa. [IpoMBICIOBbIE M OXOTHUYBH NTHIIBI U PALIMOHAIBHOE UCIIOIB30BaHNUE UX pecypcoB. OXpaHa NTHILL U IPUBIICYECHUE
HACEKOMOSIHBIX NTHIL. JloMalTHie NTUIIBL.

Jlabopamopuvie pabomul. BHenHee ctpoeHre NTHUIHI U ee nepheB (8). Ctpoenue ckeneta mruil (9).

Yacte 11. Knacc Muekonuraronue (6 4.)
Knacc mnekonuratomue. MuteHcudukanus oOMeHa BemecTB. BonocsHoil mokpoB u pazHooOpasue ero ¢GpyHkuud. BropuuHoe HeOO, clokHas KeBaTellbHas
MMOBEPXHOCTh MICUHBIX 3y00B, nuddepeHmpoBka 3yOHOH CUCTEMBI M 00paboTKa MUy Bo pry. UeTbipexkaMmepHoe cepaie. Pa3BuTue meHTpaibHOM HEPBHON
CUCTEMBI U OPraHOB UyBCTB. [IporicxoxeHNe MIEKOMUTAIOIINX.
Pa3zMHOxkeHUE U pa3BUTHE Y OJHOIIPOXOAHBIX, CyMUYAThIX U IUIALIEHTAPHBIX. 3a00Ta O MOTOMCTBE: YTPOOHOE pa3BUTHE, BEHIKAPMIIUBAHUE JIETEHBIIICH MOJIOKOM,
oOyueHue.
OCHOBHBIE DJKOJIOTHYECKHME TPYMNIbl CYMYaThiX, IUIOTOSAHBIX (XMIIHBIE M HACEKOMOSAHBIC), PYKOKDPBUIBIX, KONBITHBIX (XOOOTHBIE, HEMapHO- U
MAPHOKOIBITHBIE), MEIKUX PACTUTEIBHOSIHBIX (3aiflle00pa3Hble U TPHI3YHBI), IPUMATOB U MOPCKHX MIIEKOMHUTAIOIMUX (KUTOOOpaszHble U jacToHorue). Pomib
MJIEKOITUTAIONINX B MPHUPOJEC U B KU3HHU uejoBeka. [IpOMBICTIOBbIE M OXOTHHYBM 3BEPU U PAIMOHAILHOE HMCIOJIb30BaHUE WX pecypcoB. OxpaHa 3Bepei.
JloMarnHue 3Bepu, pa3HOoOOpaszue U MPOUCX0KIEHUE X TOPOA. XapaKTepHbIe MICKOMUTAIOIINE CBOCH MECTHOCTH.
Jlabopamopnvie pabomel. Bueunee crpoenne miekonuraroumux (10). Crpoenne ckenera miaexkonutaromux (11).
Yacte 12. Pa3BuTHE )KUBOTHOTO MUpa Ha 3emie (2 4.)
JKuBoTHBIE — camblii sIpKUW TIpuMep Ouojormdeckoro mnporpecca. Camoe pa3zHOOOpa3HOE MApCTBO JKUBBIX opraHu3MoB. lllupokoe pacmpoctpaneHue
KUBOTHBIX. Pa3H00Opa3re THUMOB )KUBOTHBIX U pasHOoOpasue B Tumne. CIoKHBIE U MPOCThIe )KUBOTHBIE. CaMble CIIOXKHBIE: POPMBI TIOBEEHUS, 00IIECTBEHHAS
KU3Hb, PA3MHOKEHUE, KU3HEHHBIC IIUKIIBI, POPMBI 3200THI O TOTOMCTBE. BEHEI] 2BOITIOINY )KUBOTHBIX — YEJIOBEK.
DTanbl H3BOIIOIUHU KUBOTHOTO MUPA.
Oxckypcuu. PazHOoOOpa3ue u posib )KUBOTHBIX B IPUPOE poaHOro kpasi. Ce30HHBIE SIBJICHUS B )KU3HH )KUBOTHBIX.
8-ii kacc (68 4.)
Yacte 1. O6muii 0630p opranusma yesnoBeka (5 4.)
YenoBek — OnocolmanbHoe cymecTBo. CrucTeMaTndeckoe MoJIoKeHHe YenoBeka. YenoBek — )KUBOTHOE (TeTepoTpod, MUTaHHE C TOMOIIBIO PTa, MTOJABHKHOCTD),
MMO3BOHOYHOE W MJICKOITUTAIOIIIEE.
OcHoBHbIe (DYHKIIMK OpraHU3Ma: MUTaHUE, JbIXaHUe, BBIICICHUE, JBIKEHUE, PA3MHOKEHUE, pa3IpakuMOCTh, OapbepHas. CrucTtemMa OpraHoB OCYIIECTBIISIET
OJIHY OCHOBHYIO (yHKIMIO. OpraH — 3B€HO B BBIIOJHEHUHU 3TON QyHKIMU. OCHOBHBIE CUCTEMBI OPTaHOB (MHUIIEBApUTEIbHAS, AbIXaTeNbHAS, BbIJCIUTEIbHAS,
OTIOPHO-/IBUTATEbHAS, PETIPOAYKTUBHAS, OPTaHbl YyBCTB, HEPBHAS, KOXKa), MX COCTAB M B3aHMHOE PAaCIOI0KECHHE.
Opradn u Tkanb. TUNBI TKAHEH: SNUTENNaIbHasA, MBIIIEYHAsl, COEIMHUTENbHASI, HEPBHASI, PENPOITYKTUBHASI.




Knerka u ee ctpoerne. OCHOBHBIE OpraHesUIbl KJIETKU U uX (pyHKIMU. TkaHeBas )KUIKOCTh — Cpejia KIETOK OpraHu3Ma.
Jlabopamopusie pabomul. JleiictBue dhepmeHTa Katanaspl Ha nepokcua Bogopona (1). Knetku u Tkanu moj MUKpocKomnom (2).
IIpakmuyeckue pabomoei. Muratenbusiii peduiekc (1).

Yacte 2. OnopHo-/1BUraTenbHas cucrema (8 4.)
CocraB u CTpoeHue ONOPHO-ABUTaTEIBHOTO amnmaparta. Baxueimme otaensl ckenera yenoBeka. OyHkiuu ckenera. Poct ckenera. Turbl coequHeHus KOCTEH.
CycraBbl. XpsileBasi TKaHb CyCTaBOB. BiusiHue okpy»Kkaromieil cpeabl 1 00pasa ®HU3HU Ha 00pazoBaHuE U pa3BUTHE cKeleTa. [lepenoMbl 1 BBIBUXH.
Mpimmnpl, ux GyHKIuH. OCHOBHBIE I'PYIIBI MBI Teja YenoBeka. CTaTudyeckas U JUHAMHUYecKas Harpy3Kd MBI, BiusHue puTtMa u Harpy3ku Ha padoty
MBIIII. Y TOMJIEHHE ITPU MBIIIEYHON padoTe, poib aKTUBHOTO OTAbIXa. Cyxoxkunus. PacTspkeHue CBSA3O0K.
[lepBast momonib Npu ymuodax, pacTsHDKEHUSX CBS30K, IMEpeioMax M BhIBHXaX. 3HaYCHHE (PU3MUECKOrOo BOCHHUTAHHS M TpyJa s (OpMHUpOBaHUS CKeleTa U
pa3Butus Mbl. [IpegynpexaeHne MCKpUBIEHUS TIO3BOHOYHUKA U PA3BUTHSI INIOCKOCTOMUS.
KpoBocHabkeHne MbIIII 1 KOCTel. Pojib HEpBHOM CHCTEMBI B YIIPABJICHUH JIBUKCHUEM.
Jlabopamopuvie pabomul. Ctpoenne koctHoi Tkauu (3). CoctaB kocteit (4).
Ipaxmuueckue padomei. OnipeieTICHIE MECTOIOIOXKEHHS KocTel Ha Tenie (2). BBIsSBICHHE HAPYIICHUH OCAaHKU M HATMIHS TI0cKocTorus (3).
Yact3. KpoBb u kpoBooOpamnieHue (9 4.)
KpoBb u kpoBeHocHast cucrema. KpoBb — coeqHUTENbHAS TKaHb. POPMEHHBIE SJIEMEHTHI KPOBH: SPUTPOLHUTHL, TEHKOUUTHI, TpoMOouHThL. [Inazma. OyHKIMH
KpOBH: TPAaHCIIOPTHAs, ra3000MeHHas, 3alIUTHAs, MMOJAJIepKaHrue MOCTOSHHOM TemmepaTypsl Tena, nHbopManuonHnas. ['pynnel kposu: ABO; pesyc-dakrop.
[lepenuBanue kpoBu. [TocTossHCTBO cocTtaBa KpoBU. bone3Hu kpoBu. AHanM3 KpOBU U JMAarHocTuka 3aboseBaHuil. CBepThiBaHHE KpoBU. BocmanurenbHas
peakuus.
Crpoenre u QyHKIUU KPOBEHOCHOH cucTeMbl. Cepie u ero riaBHas (GyHKOWsA. BiusHWe WHTEHCHMBHOCTH PaOOTHI OpraHM3Ma W BHEIIHUX BO3JCHCTBHHA Ha
paboty cepamna. Cocynsl: aprepuu U BeHbl. Kamwmnsippl. ApTepuanbHas U BEHO3Has KpOBb. bonblioil W manelii Kpyru kpoBooOpaieHus. I[loriomienue
KHCJIOpO/1a U BBIJIEJIEHNE YTJIEKHUCIIOro ra3a BEHO3HON KPOBBIO B JIETKMX. BcacbiBaHME MUTATENbHBIX BEIECTB U MOTJIOIIEHNE KMCIOPOAa TKaHIMHU OpraHu3Ma
U3 apTepuanbHON KpoBH. [IpOHMKHOBEHHE KpOBM M3 apTEpPHAIBHOIO pycia B BEHO3HOE 4epe3 IMOIYNPOHULAEMbIE CTEHKH KanuiuiapoB. lIpemynpexneHnue
CEPJIEYHO-COCYAUCTHIX 3a0osieBanuii. [lepBas momorrs mpu KpoBoTeueHusx. Jlumda u ee croiictra. Jlumbarnyeckas cucrema. TkaHeBast KUIKOCTb.
Jlabopamopnvie pabomul. PaccMoTpeHUe MUKpoOIIpenapara KpoBu uenoBeka (5).
Ilpakmuueckue pabdomui. Kucnopognoe rononanue (4). Ilyabc U IBMKEHHE KPOBH, OMPENEICHUE CKOPOCTH KpPOBOTOKA (5). DyHKIMOHAIBHAS CEPIIEYHO-
cocyaucras npoba (6).

YacTs 4. [IpixaTenbHas cucreMa (6 4.)

buonorudeckoe 3HaueHue nbIXaHus. BO3TyXOHOCHBIE MMyTH U JIETKUE, MX CTpoeHUE U QYHKIIMU. MeXxaHu3M BJI0Xa U BBIIOXA, POJIb AaparmMbl, MExXpeOepHOit
MYCKYJIaTyphl ¥ TPYIHON KJIETKH B 3TOM Iporecce. JKu3HeHHass eMKOCTh JITKUX. PoJIb HEPBHOW W JHJOKPUHHOW CUCTEM B PETYJISIUHU JbIXaHUS. 3aluTa
OpraHoB AbIxaHus. Mexanusm razoooMeHa B yierkux. [lepeHoc Kucaopoia v yrieKucaoro ra3a KpoBbio. Kiierounoe npixanue.
['uruena opranoB japixanus. MIckyccTBeHHOE JIbIXxaHue. 3a00IeBaHUs OPTaHOB JIbIXaHUS, HX MPOPMIAKTHKA. BpeaHoe BIUsSHIE KypeHUS.
Jlabopamopuvie pabomul. CocTaB BABIXaEMOTO U BbIIBIXaeMOT0 Bo3ayxa (6). JlpixarenspHble aprkenus (7).
Ilpakmuueckue pabomei. Izmepenune obxBara rpyaHoi kinetku (7). OnpeneneHre 3anbIeHHOCTH Bo3ayxa (8).

Yacts 5. [MumeBaputenbHas cucreMa (7 4.)
CrpoeHre ¥ (DYHKIIMU IMHIIEBAPUTEILHOW CUCTEMBI. POTOBas MOJIOCTh W mepBHYHAs 00paboTka muimy. JKemyTouHO-KHIIECYHBIH TPaKT W IHINECBAPCHHE.
buonoruueckuii cMbICT MepeBapuBaHUs MUIIM. BcackiBaHME MUTATENBHBIX BEIIECTB B KpPOBb. BHyTpHKiIeToOuHOEe muieBapeHue. OKHCIEHUE OpraHUYeCKHX




BEIIECTB W ToiyueHue sHepruu B kierke. AT®. benku, Kupbl W yriaeBoAbl MUIIH — HCTOYHHK AJIEMEHTAPHBIX «CTPOUTENBHBIX OJOKOB». EaMHCTBO
3JIEMEHTAPHBIX CTPOUTEIBHBIX OJIOKOB BCETO KMBOTO B OHoOcdepe.
Panmonansnoe muranue. CocraB mumy. ButamuHbl. DHepreTuyeckas W MUIIEBas IICHHOCTh PA3IMYHBIX MPOAYKTOB. llpenympexaeHue TIUCTHBIX H
KEITyI0YHO-KUIICUHbIX 3a00JIeBaHUH, MUILIEBBIX OTPABJICHUA, IEpBasi TOBpauyeOHast IOMOIIb IIPU HUX.
Jlabopamopuvie pabomul. [lefictBue pepMeHTOB CITOHBI Ha Kpaxmal (8). [eiicTBrue pepMeHTOB KeTyJOUYHOro coka Ha Oenku (9).
Ipakxmuueckue padomei. OnipeiesieHre MECTOMONIOXKEHHE CIIOHHBIX Xkene3 (9).
Yacte 6. O0OMeH BerecTB U sHepruu (3 4.)

OOMeH BellecTB Ha ypOBHE opraHu3ma M kietok. [lmactuueckuil u sHepreTudeckuii oOMeH U UX B3aUMOCBs3b. [Ipeobpa3oBaHue IIIOKO3bl, aMUHOKHCIOT U
KHUPOB B Opranu3mMe. BuraMuHeI.
Ilpakmuueckue pabomoui. DyHKIIMOHATBHAS MPOOA ¢ MAKCUMAIBHOM 3a1epkkoi nbixanus (10).

Yacte 7. MoueBbLIenuTeIbHasd cucreMa (2 4.)
Ynanenue TBepAbIX, KHUIKHUX M ra3000pa3HbIX BEIIECTB M3 OpraHu3Ma (KUIIEYHUK, BBIJCIUTENbHAS CUCTEMa, KOXKa, JIerkue). buonornueckoe 3HaueHUE
BBIJICTICHUS TIPOJTYKTOB OOMEHA BEIIECTB.
Ponb kpoBH B BBIBEJICHMM KOHEUHBIX MPOAYKTOB OOMEHa BelIeCTB KJIEeTOK. OpraHbl MOYEBBIACTUTENHLHON CHUCTeMbl, UX (YHKIUH, TPOPUIAKTHKA
3200J1eBAaHUHOOIBIINX TOTYIIAPHA.

Yactse 8. Koxa (3 4.)
bapwepras ¢pyHkius opraau3ma. Poib koxu B ee odecnieueHnn. CTpoeHHe U QYHKIMH KOXH. Poib K0kH B TepMoperyisinud. [ irueHa Koxu, TUTHCHHYECKUe
TpeOOBaHuUs K ofiex/e U 00yBHU. [IpoduakTika v iepBas HOMOIIb MPU 0KOTaX U 0OMOPOIKCHHH.

Yactb 9. DH10KpHUHHAs cucTeMa (2 4.)
JKene3sl BHyTpeHHeW cekpenuu. [loHATHE O TOPpMOHAaX M NyTAX HMX TPAHCIOPTUPOBKM K KIETKaM M TKaHAM. MeEXaHHM3M BO3ACUCTBUS TOPMOHOB.
Crnenuduueckas peakiys KJI€TOK U TKaHel opraHu3Ma Ha BO3/I€HCTBHE TOPMOHOB. Posib HEPBHOM CUCTEMBI B PETYJIISAIUU JKeJe3 BHYTPEHHEN CEeKpEeILUH.
I'uno¢us u ero poab B NOJAEpPKAHUU LEIOCTHOW paboThl opranusMma. llluToBuaHas, mapamuToBUAHAs U MOKETYAOYHAs JKeJe3a, UX Pojb B MOJIEpKaHUU
LIEJIOCTHOM paboThl opraHu3Mma. 3abosieBaHUs, BbI3BaHHBIE HapylleHHEM (DYHKIMH IIUTOBUAHON M IMOIKEIYJOYHOH >Kene3bl. YCIOBHUS BO3HUKHOBEHHS
caxapHoro nuabera. HaamoyeuHuku, ux poiib B MOAJIEPKaHUU LEIOCTHON padoThl opranusma. BHyTpucekperopHas (pyHKIHS MOJIOBBIX *kene3. Bropuunble
IIOJIOBBIE IIPU3HAKHU.

Yacts 10. HepBHas cucrema (6 4.)
3HayeHrne HEPBHOW CUCTEMBI B PETYJISIIMH U COTTIACOBAaHHOCTH (QyHKIMI opranu3ma. [lonstue o peduiekce. LlenTpanbHas u nepudepuieckas HEpBHas cUcTeMa
u ux ponb. CTpoeHre u (YHKIMHM CIIMHHOTO MO3ra M OTAENIOB TOJOBHOrO Mo3ra. PeduexktopHas ayra. Ponb BereraTuBHOI HEpBHOM CHUCTEMBI B PEryJsLUU
paboThl BHYTpeHHHX opraHoB. Kopa OonpIux nomymapui.
Ipakxmuueckue pabomsi. W3ydenune neictBus npsmMeix u oOpatHbix cBszer (11). IltpuxoBoe pa3zapaxenue koxu (12). ®yHKINMN pa3TudHbIX OTJEIOB MO3Tra

(13).

Yacte 11. Opransl 9yBCcTB. AHANIKU3ATOPHI (5 4.).
[Tonstue 00 ananmm3aTopax. 3PUTENbHBIA aHAIM3ATOp, €r0 (PYHKIIMOHUPOBAHME W 3HadeHWE. Bemyiee 3HadeHWe 3peHUS B IMOJTydeHWH WHGOpMAuu 00
okpyxaromei cpene. CtpoeHue rinaza u 3penue. OCHOBHBIE HapylleHHs U 3a0oneBanus riaza. CIyxoBoW aHANIM3aTOp, ero (YHKIIMOHHPOBAHUE U 3HAUYCHHUE.




VYxo u ciyx. Ctpoenue u ¢yHKIuM yxa. bonesnu opranoB ciyxa. OOOHATENbHBIN aHATH3ATOP, ero (pyHKIMOHUpOBaHUE U 3HaueHue. CTpoeHue u PpyHKIUU
opraHoB o0oHsiHUS. BKycoBoii ananmu3atop. S3bIk 1 4yBCTBO BKyca. OpraHbl paBHOBECHS, UX pacrionokenue u 3HaueHue. Ocszanue. [ urnena opraHoB 4yBCTB.
Ipaxmuueckue pabomei. Cyxenue u pacmmpenue 3pauka (14). [lpunuun paGoTel xpycTanuka, oOHapyxeHue ciernoro nstHa (15). Pabora BecTuOynsipHoro
anmapara (16). Pazapakenne TakTHIBHBIX perierntopos (17).

Yacte 12. [ToBenenue u neuxuka (7 4.)

[Ipenmer mncuxonoruu. B3anMocBA3b aHATOMHYECKUX, (DU3MOJOTMUECKUX U IICUXOJOTHYECKMX OCOOEHHOCTEW ueloBeKa U ero pas3BUTHs. B3auMocBs3b
OMOJIOTUYECKUX M COLMAIBHBIX (AaKTOPOB pPa3BUTUSA. TeMIepaMeHT U SMOLMU — MPOSBICHHE B3aUMOCBSA3H ICHUXOJIOTUYECKOTO U (DPU3MOJIOTUYECKOTO B
yenoBeKke. PUTmbl xku3nu. bonpcrBoBanue u coH, GyHKIMY cHa. ['uruena cHa. PexxuM qHS v 310pOBBIi 00pa3 KU3HU.
OMouuu ¥ 3MOIMOHANIBHOE COCTOsiHUE (Hactpoenue, addekr, crpecc, aenpeccus). TpeBOXKHOCTh KaK 3MOIMOHAIBHOE COCTOSIHUE M KaK XapaKTEpHUCTHKA
nuyHOCTH. [103UTHBHBIE U HETaTUBHBIE CTOPOHBI TPEBOKHOCTH. BHEIIHEE BbIpa)KEHUE SMOLIUM.
CriocoObI BBIX0/1a U3 OTPULIATEIBHBIX SMOLMOHAIBHBIX COCTOSHUI. AYyTOTPEHUHT .
My>KCKOH U >KEHCKUI TUI MOBEJCHUS KaK MPOSBICHUE B3aUMOCBSI3U OMOJIOTHYECKOTr0 U COLMATBHOTO B YETIOBEKE.
HepackppiTble BO3MOKHOCTH 4EJIOBEKA.
Ipaxmuueckue pabomui. Ilepectpoiika nuHamudeckoro crepeotuna (18). M3yuenne BHUMaHMs PU pa3HbIX ycloBusx (19).

Yacre 13. nauBuayanpHOE pa3BUTHE OpraHusma (S 4.)
Bocnpoussenenne u HHIMBUIYaIbHOE pa3BUTHE. bUonornyeckuii CMbICi pa3MHOKeHUs. [IpuunHbl €cTeCTBEHHOM CMEpTH.
buonornueckuii CMbICI IEPEKPECTHOTO Pa3MHOKEHM. [IepBUYHbIE TIOJIOBBIE IPU3HAKH.
[TonoBas cucrema, ee ctpoerre U pynkuuu. OmionorBopenue. MHauBuayanbHoe pa3BUTHE. IMOPHUOHAIBHOE Pa3BUTHE YeloBeKa. Pa3BuTue denoBeka mocie
poxnaenus. [looBsle 1 BO3pacTHBIE OCOOCHHOCTH BHsiHME aJIKOT0JIs, HUKOTHHA U APYTHX (aKTOPOB Ha MOTOMCTBO.
JKeH1uHbI 1 My>XYUHBL. BroTOrHUecKuii CMbICI BTOPUYHO-IIOJIOBBIX IPU3HAKOB U MOBEACHUSI.
310pOBBE: «IIOCTOSHCTBO BHYTPEHHEW Cpeibl €CTh YCJIOBHE CBOOOTHOW W HE3aBUCHUMOM ku3HW». [lpuHnun crmaboro 3eHa. [IpuunMHBI BO3ZHMKHOBEHUS
Oosie3Hel — HapyllIeHHe BHYTPEHHEH cpelibl Ha YpOBHE 11€J0r0 OpraHu3ma, oprasa, kietku. BUU-undekuuns u ee npodunakTka.
Hapymenne nocrosstHCTBa BHYTPEHHEH Cpelpl 4YeIoBeKa KaK CJEICTBUE XUMHUYECKOro, OaKTepHaJlbHOTO W BHUPYCHOTO OTPABJICHUS, PaIHMOAKTHBHOIO
3arpsi3Henus. IIpodunaktuka ¥ nepBas MOMOIIL MPHU TEMJIOBOM U COJHEYHOM YJapax, 3JIEKTPOIIOKE. AJIEprHYecKHe W OHKOJIOTHYecKHe 3a00jieBaHUs
yenoBeka. BpeaHoe BIUsHUE KypeHUs, aJKOToJIsl U yIoTpebieHuss HApKOTUKOB. O011IeCTBEHHAs pOJIb 3/J0POBOTO 00pa3a KU3HU.
Beiciias HepBHas JesTeIbHOCTh. YUeHHe O Bbicuiei HepBHOU aestenbHocTH V.M. CeuenoBa u M.I1. [1aBnoBa. besycnoBHble U yciaoBHbIE pedieKChl U MX
3HaueHue. buonornueckoe 3HaueHre 00pa30BaHUs U TOPMOKEHHS YCIOBHBIX PEQIIEKCOB.
OcobeHHOCTH BhICIIEH HEPBHOW JesATEIbHOCTH YenoBeka. Co3HaHMe Kak (yHKIMs Mo3ra. MbiuieHne. BosHukHOBeHMe U pa3BuTHE pedn. [lamsaTs u ee BUBI.
buonornueckoe u COMAIBHOE B IIOBEJICHUH YEJIOBEKA. | NTHEHa yMCTBEHHOTO TpyZa.
Iloznanue oxpyxaromero mupa. OmymeHnsa. AHanu3 BocnpusTHid. TemnepameHT. OCHOBHBIE THUIIBI TEMIIEpAMEHTA KaK OCHOBA OJHOW M3 THUIIOJIOTHI
JINYHOCTH.

9-ii kaacc (684.)
Yactse 1. O0mne 3aKOHOMEPHOCTH KU3HU (4 9)
Buonorus — Hayka o )xuBoM Mupe. MeTo bl U3y4eHUsI OpTaHU3MOB.
PazHooOpasue u o0mre CBOKWCTBA KUBBIX OPTaHU3MOB. [IpU3HAKH KUBOTO: KIETOYHOE CTPOCHHE, OOMEH BEIISCTB M IIPEBPAICHUE YHEPTHH, Pa3IPaKUMOCTD,
TrOMEeO0CTa3, poCT, pa3BUTHE, BOCIIPOU3BEICHUE, IBUKEHHE, aanTallus.
MHuoroo6pasue GpopM KHU3HH, UX POJTH B TIPUPOJIE. Y POBHH OpTraHU3aIUH )KUBOH TIPUPO/IBI.




YacTtsb 2. 3aKOHOMEPHOCTH KU3HH HA KJIETOYHOM ypoBHE (12 4.)

Knerounas teopusi. CTpoeHne KJIETOK MPOKAPUOT U DYKapHOT, KJIETOK PacTeHUM, 'puOOB U )KUBOTHBIX (pUCYHKH). OCHOBHbIE (YHKIIUU KJIETOYHBIX OpPTaHel.
B3anmoaeiicTue sapa U HUTOIIIA3MbI B KIIETKE.
XUMUYECKHI COCTaB )KUBBIX OpraHnn3MoB. Heopranuueckue (Bojia, MUHEpaIbHbBIE COJIM) U OpraHMYecKre BemiecTBa (OeKu, HyKICUHOBBIE KICIOThI, YTTIEBObI,
JUTHUJIBL: )KUPBI X MacJia) ¥ UX OCHOBHBIC (DYHKITMHU B opranu3me. OOMEH BEIECTB U MPEBPAIICHNUE YHEPTHH.
buocunTes 6enka kak perynupyemblii mpouecc. [Iporpammuoe obecrnieuenue: poib reHoB. epMeHTHI U UX peryiasTopHas GyHKUus (OenKku B poiu GepMEHTOB
3aITyCKal0T OMOCUHTE3 OerKa).
buocunte3 yrneBojoB Ha mpumepe (orocunrtesa. IlocTyrmiieHne sHEpruu B KIETKY M3 BHEIIHETO HMCTOYHMKA (SHEPrUsl COJHIA) U CHUHTE3 MEPBHUYHBIX
OpPraHMYECKUX COCIMHEHUN M3 HEOpraHWYeCKHx BemiecTB. DUKcAlUs IHEPTHH COJHEYHOTO W3IY4YCHHS B (OpME XUMHUYECKUX CBs3eid. ABTOTPO(dBI H
rerepoTpodsl. Xemocunte3. OOMeH BellecTB B KieTke. MemOpaHa — yHUBepCalbHBINA CTPOUTENbHBIN MaTepuai KIETOYHbIX opraHesul. [locTynineHue BemecTs
B KJIETKY. Parouuro3 U MMHOLUTO3.
Mmuoroo6pasue kietok. Llukn aeneHus u pa3BUTHS KJIETKH. MUTO3 U Meiio3. Ponb TeHOB W XpoMOCOM B Mepeadye HAceICTBEHHBIX MPHU3HAKOB B Psay
KJIETOYHBIX TOKOJICHUI U MOKOJICHUH OPTraHU3MOB.

Jlabopamopnas pabomul. MHoroo0pasue kietok 3ykapuor (1). PaccmoTpenne MukpomnpenaparoB ¢ JIeIsIUMUAcs KieTkaMu (2).

Yactp 3. 3aKOHOMEPHOCTH KU3HH Ha OpraHU3MEHHOM ypoBHE (18 1)

PaznooOpazue opranu3moB. baktepuu, BUPYCHI, pacTeHUs, TPUOBI, )KUBOTHBIE. HaceIcCTBEHHOCTh M N3MEHUYNBOCTH — CBOMCTBA OPTaHU3MOB.
Pasmuoxxenue. IlonoBoe u Oecrmonoe pa3MHOXKEHHME W HMX Ouosiormueckuii cmpici. OOpa3oBaHHME TOJIOBBIX KieToK. OmuiogoTBopeHue. 3urora —
OIUIOJIOTBOPEHHAS SULIEKIETKAa. BereratTuBHOE pa3MHOKEHHUE.
OHTOreHe3 — MHAMBHUYaIbHOE Pa3BUTHE OpPraHu3Ma. ['eHeTHKa — HayKa O 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH U HW3MEHYMBOCTH. 3aKOHbI HACIEJOBaHUS
npusHakoB U.-I". Mennens. 'enotun u penorun. [lonsitue o Hacae1CTBEHHOCTH.
[TonstTre 00 m3MeHuuBOCTU. [IpuMeEpbl M3MEHYMBOCTH. 3aKOHOMEPHOCTH W3MEHUMBOCTH. BUABI M3MEHUMBOCTH: HACIEACTBEHHAs M HEHACIEICTBEHHas.
[IpuyrHBI UI3MEHYUBOCTH.
['eHeTHMUeCKHE OCHOBBI CENEKIIMU OPraHU3MOB. 3a/1a4l U METO/bI celeKUUU. [JoCTHKEeHHS celleKIuU pacTeHuil. JJOCTHKEHUs CeNeKIMU )KUBOTHBIX. OCHOBHBIE
HaIpaBJIEHUs CEJICKIIMH MUKPOOPTAaHU3MOB.
Jlabopamopnas pabomul. BrlsBIeHNE HACTIEICTBEHHBIX U HEHACIEACTBEHHBIX MPU3HAKOB y pacTenuii (3). M3yueHne n3MEHYMBOCTH y OPTraHU3MOB (4).

Yactb 4. 3aKOHOMEPHOCTH IPOUCXOKICHUS U pa3sBUTHA >Ku3HH Ha 3emiie (20 u)
[Ipoucxoxaenue xu3Hu Ha 3emie. Kinerounas ¢popma opranuzanuu xxu3Hu. [Ipoucxoxaenue sykapruoT. Bo3HHKHOBeHHE MHOTOKIIETOUHBIX. [IpencraBienus o
BO3HUKHOBEHHH KU3HH Ha 3eMJjie B ucTopun ecrectBo3Hanusi. Teopus A.U. Onapuna u coBpeMeHHasi TEOpHsi BOSHUKHOBEHHUSI )KU3HU Ha 3eMIIe.
DBOJIOIUS MTPOKAPUOT U SYKApUOT. BiHsiHME KUBBIX OPraHU3MOB HAa COCTaB aTMOC(ephl, 0CAJA0YHBIX MOPOJI; ydyacThue B (HOPMHUPOBAHUU MEPBUYHBIX IMOYB.
BoznukHoBeHUe 6nochepsl. JTanbl pa3BUTHUS )KU3HU Ha 3eMIle.
OcHoBHble nonoxenust Teopun Y.JlapBrHa 00 SBONIOIIE OPTraHUYECKOTO MUpa. VICKyCCTBEHHBIN OTOOP U €ro poib B CO3/IaHUU HOBBIX (opM. M3MEeHIMBOCTH
OpraHW3MOB B TPHUPOIHBIX YCIOBHUSAX. JIBMIKYyIIME CHIIBI DBOJIIOIMHU: HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, OOph0a 3a CYIIECTBOBAaHWE, €CTECTBEHHBIM W
UCKYCCTBEHHBIN 0TOOD. [IprcnocobIeHHOCTh KaK pe3yabTaT €CTeCTBEHHOTO 0TO0Opa. OTHOCUTENBHBIN XapaKTep MPHUCIOCO0IEeHHOCTH. MHOroo0pasue BUAO0B —
pe3yabTaT dBOJIIOIUH.
CoBpeMeHHbIE TMPEACTaBICHUSI 00 JBOJIOIUU OPraHUYECKOTO0 MHpPa, OCHOBAHHBIE Ha TOMYISLMOHHOM mpuHIUIE. Bua, ero xputepuu. [lomynsimonHas
cTpyktypa Buaa. [lomymsiius kak opma CyIiecCTBOBaHUS BUAA U €IMHUIIA SBOTIOINUN. DJIEMEHTAPHBIN MaTepral U (aKTOPBI SBOJIOIIUH.




[Iponieccsr  BumooOpazoBanus. IloHSATHE O MHKPOAIBOJIONMM M MaKpoOd3BOJOUMHU. buomormueckuit mporpecc u Ouonorndyeckuii perpecc. OCHOBHBIE
HaIpaBIlIEHUs HBOJIIOLKHU: apoMopdo3, uanoaaantanus, aereHepanus. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIOLUH.

BnusiHue nesarenbHOCTH 4eI0BEKa HA MUKPO3BOJIIOLMOHHBIE IIPOLIECCHI B MOMYIISILUSIX.
JIBMoKyIIKe Cuiibl U pe3yibTarhl 3Bostonuu. @opMupoBanue npucnocobaeHuit k cpeae oouranus. OTHOCUTENBHBIN XapaKTep MPUCIIOCOOIEHHOCTH.
Cuctema opranndyeckoro Mupa. CBHIETEIHCTBA 00 3BONIONNU U3 00JACTH CUCTEMATHKU. MeCTO YesloBeKa B CUCTEME OPraHUYecKOro Mupa. YenoBek Kak BHJ,
€ro CXOJACTBO C *MBOTHBIMH M OTJIMYME OT HHMX. buoconuanbHas CyIIHOCTh 4YejoBeKa. B3anMOCBS3b COLUANBHBIX U MPUPOAHBIX (PAKTOPOB B IBOJIOLUU
yenoBeka. ColuanbHas U NpUpPOJHAs cpeda, ajanTanus K Hel denoBeka. YUenoBedueckue pachl, UX POJACTBO U IPOUCXOKIEHHE. UenoBEeK Kak €IUHBIN
OuoI0rMYecKkuii BUl. J{BUXKyIllue CUIIbI U ATarbl 3BOJIOLMU YEJIOBEKa: APEBHEHIINE, IPEBHUE U COBPEMEHHbIE JIIO/IH,

Jlabopamopnas pabomeui. TlpucnocobiaeHre opraHu3MOB K cpee oouTanus (5).

Yactp 5. 3aK0OHOMEPHOCTH B3aHMOOTHOIICHUN OPraHU3MOB U cpebl (14 1)

DKOJIOTHS — HAyKa O B3aMMOCBSI35X OPraHU3MOB C OKpysKatomien cpefoil. Cpeaa — MICTOYHHK BEIIECTB, YHEPTUN U UH(OPMAIIHH.
Dkosorudeckue (pakTopsl Cpeapl: a0MOTUYECKUE, OMOTHUECKHE U aHTPONOreHHbIe. OCHOBBI 3aKOHOMEPHOCTH JIEHCTBUS (PaKTOPOB Cpe/bl HA OPTaHU3MBI.
B3anMoOTHOIICHNSI OPTraHU3MOB U UX aJaNTalui K aOMOTHYECKUM (CBET, TEMIIEpaTypa, BIAXKHOCTb, CyOCTpaT), OMOTHYECKUM (KOHKYPEHIUS, XUIIHUIECTBO U
MapasuTU3M, MYyTyalu3M, KOMMEHCAIU3M, HEUTpalvu3M) M aHTPONOreHHBIM (akTopam cpenbl. Poilb BHEMIHMX M BHYTPEHHUX (AKTOPOB B pPEryIsLUU
MPOSIBJIICHUSI MHIUBHUIYaJbHBIX aJaNTaldi: CE30HHBIC HApPSJIbl, JIMHbKA, CE30HHBIM IMKJ JKU3HM, CE30H pa3MHOXKeHHs. OcOOEHHOCTH XU3HH B BOJTHOH,
HA3eMHO-BO3/AYIIHOM, MOYBEHHON cpenax. Opranusm Kak cpefa oouranus. [lonarue 00 3KOIOTUYECKOM HUIIE U KU3HEHHOH (hopme.
CoBpeMEeHHBII KOJIOTHYECKUI KPU3UC M aKTUBHBIA OTBET Omocdepsl. [IpobieMsl 3arps3HeHus, MCUEpIaHHUs PECYPCOB M Pa3OpPEHHs 3eMeib, BHIMUPAHUS
KITFOUEBBIX 3BEHbEB OMOC(EPHOT0 KPYroBOpOTa, IepeHaceIeHHs, roJI0/1a.
Ponp OGuonoruu B xu3HM moaei. Oco3HaHME HCKIIOYMTEIBHOM pOJIM JKU3HM Ha 3€MJI€ B CO3JaHUM U NOJJIEPKAHUM OJaronpUsATHBIX YCIOBUN KU3HU
yenoBedecTBa. Ponb skonmorndeckux v OMOCHEpHBIX 3HAHMI B YCTAHOBJICHHMH MpEAENIOB 0O€30MacHOl aKTUBHOCTH JtoJed. Poilb MeTUIMHBI, CENbCKOTO U
JIECHOTO XO035iICTBa, OMOTEXHOJIOTHH B PEIICHUH IPOOIIEM, CTOALIUX MEpE]] YETOBEUECTBOM.
Jlabopamopunas pabomul. OlieHKa KauecTBa OKpyKarolei cpesl (6).
Oxckypcus. VI3yueHne U onucaHue SKOCUCTEMbI CBOEH MECTHOCTH.

TemaTnyeckoe nIaHMpPOBaHUE

S knace, 34 uacos.

Ne Paznen 4 KonrpoabHbie padoThI JlaGopaTopHble, NpaKTHYECKHE IpoexThI
pa6oTsbl
1 Buosnorusi-Hayka o >KUBOM MUpe 9 Kontpomnsnas pabora Nel JlaGopatopHsie paboTs! Nel, Ne2 Kak s uzyuaro
HIPUPOLTY
2 MHoroo0pasue >KUBBIX OpraHH3MOB 12 KonTtponsHas padora Ne2 JlaGopatopusie padoTsl Ne3, Ne4, Ne5, | Moit
Ne6 JOMAITHUN
MU TOMEII
3 KuzHp OpraHu3MoB Ha MJIaHETE 8 Kontponsnas padora Ne3 OKcKypeus JXKuBoTHbIE U
3eMIIs pacreHus
Hosocubupcka
4 UYenoBek Ha IIaHeTe 3emIIs. 5 Kontponsuas pabora Ned S —3a oxpany
IpUPObI!
Hroro 34 4 JlaGopaTopHbIX -6 4
IpakTnyeckux — 0




Jrcekypenii - 1

6 knace, 35 yacos

Ne Paspnen | KonTtpoabHbie padoThl JlaGopaTopHble, NpaKTHYeCKHE IIpoexkTsl
padoThI
1 Hayka o pacrenmsx - 60TaHuka 4 OKcKypens JlekapCTBEHHBIE PACTCHHS —
HaIIM TOMOITHUKHI
2 Oprassl pacTeHuit 8 Kontponsras padora Nel Jlaboparopusie paboTsl Nol, Ne2, Pacrenns - 3aranku
Ne3, Ne4
3 OCHOBHBIE TIPOIIECCHI 8 KontponsHas padora Ne2 JlaboparopHas padota Ne5 BrustHIE KOTOTHYECKIX
KHU3HEACATEIHHOCTH PACTCHUH (haKTOpPOB HA PacTEHUA
4 Muoroo0pasue 1 pa3BUTHE 11 KontponsHas padora Ne3 JlaboparopHsie paboTsl Ne6, Ne7, Pacrenns y meHst moma
paCTUTEIBLHOrO MHpa Neg, Ne9, Nel0
5 [Tpupoansie coobmecTBa 3
Hroro 34 3 JladopaTopHbIx -10 4
Hpakrnyeckux — 0
IKcKypeuii - 1
7 knace, 34 uacos
Ne Paszpnen 4 KonTpoabHbie padoThl JlaGopaTopHble, NpaKkTHYeCKHE IIpoexkTsl
padoThI
1 OO011Me cBeeHNs 0 KUBOTHBIX 3
2 IToaumapctro [pocreitmue 2 Jlaboparopnas pabota Nel JKvzHb B O1HOH Karuie
3 Tun KummeynononaocTHble 1
4 Tunet [Tnockue yepBu, Kpyrisie 3 KontponbsHas padora Nel Jlaboparopubie paboThr Ne2 CrpaBOYHUK IIKOJILHUKA 110
yepBu, Konpuareie 4epBu OKa3aHUIO NIEPBOU
MEIULMHCKONW OMOIIU
5 Tun Mojuttocku 2 JlabopatopHas pabota Ne3 3aueM yIuTKe TOMHK
6 Tun YnenuctoHorue 4 Kontpomnsnas paborta Ne2 JlaGopatopHas pabota Ned HacexoMble — BpeiuTenu Uin
TTOMOITHUKHU?
7 Tun Xopaossie 3 JlabopatopHsie paboTh! No5
8 Kitacc 3eMHOBOIHEIE 2 Ampubun Moeit MeCTHOCTH
9 Kracc IlpecMmbikatoniuecst 2 Penrrunun Moeit MecTHOCTH
10 Kunacc ITtuist 4 KontponsHas pabora Ne3 JlabopatopHsie paboTsl Ne6, Ne 7 [Touemy nTuLIbI JIETAIOT
11 Kinacc Muekonuratoniue 6 JlabopatopHsie paboThI No§ Kro xuBer psigom ¢ Hamu?
12 Pa3Burue xxuBoTHOrO Mupa Ha 3emie | 2 KonrposnbHas padbora Ned OKcKypcust
Hroro 34 4 JlabopaTopHbIX -8 8
[pakrnyeckux — 0
IJKcKypceuii -1
8 knacc, 68 uaca
Ne Paznen 4 KonTpoabHnbie padoThl JlaGopaTopHble, NpaKTHYECKHE IIpoexTsl

padoThbl

Opranusm yenoseka. OOmuit 0030p.

JlaGopaTopusie paboTsl Nel, Ne2
IIpakTrueckas pabora Nel




2 OrnopHO-BHUTaTeNIbHAS CUCTEMA. 8 Jlaboparopubie paboThl Ne3, Ned CripaBOYHUK MIKOJIEHUKA 1O
ITpakTudeckue padboThl Ne2, Ne3 OKa3aHHWIOo TIEPBOH
MEIUIIUMHCKON ITOMOIIU
3 KpoBs u kpoBoOOpamenne 9 Kontponsuas padora Nel JlaboparopHas pabota Ne5 CripaBOYHUK IIKOJIBHUKA IO
[paxrraeckue paboTsl Nod, Ne5, OKa3aHHIO TIEPBOit
Ne6 MEIUIIMHCKON ITOMOIIN
4 JlpIxaTenbHas cucTeMa. 6 JlaboparopHsie paboTsl Ne6, Ne7 CripaBOYHUK IIKOJIBHUKA IO
[paxtraeckue padoTsl No7, Ne§ OKa3aHUIO NEPBOU
MEIUIIUMHCKON TTOMOIIU
5 [MumeBapurenbHas cuctema 7 Jlaboparopusie padoTs! Ne§, Ne9 MBI TO, YTO MBI €1UM
[IpakTraeckas padora Ne9
6 OOMEH BemeCTB U SHEPTHHL. 3 KontponsHaas padora Ne2 IIpaxTrgeckas pabora NelO
7 MoueBbIAeIUTENbHAS CUCTEMA 2
8 Koxa. 3 ButaMuHbBI Ha KaXKIbIi 1€HDb
9 DHJOKpPHUHHAs CUCTEMA 2
10 Hepshas cucrema 6 [paktraeckue padotsl Nell, Nel2, | HepackprIThle BO3MOKHOCTH
Nel3 YEJIOBEKa
11 Oprasbl YyBCTB. AHaJIU3aTOPHI 5 KontponsHas padora Ne3 [paxtraeckue padotsl Nel4, Nel5, | I'maza — 3epkamo nymm
Nel6, Nel7
12 [loBeneHnue n ncuxuka 7 [pakrraeckue padoTsl Nel8, Ne19 | OcHOBHBIE THITBI
TeMIIepaMEHTa, Kak OCHOBa
OJIHOM U3 THUIIOJIOTUHA JTUYHOCTH
13 WnauBuayansHoe pasBurue 5 Kontponpras padora Ned Moii 3710pOBEIiA 00pa3 KU3HHA
opraHusMa
Hroro 68 5 JlabopaTopHbIX -9 9
Hpakrnyeckux — 19
IKckypewnii - 0
9 knacc, 68uacos
Ne Paznen 4 KonrpoabHbie padoThI JlaGoparopHble u npoBepounbie | IIpoekTsl
padoThI
1 O061e 3aKOHOMEPHOCTH KU3HU 4
2 3aKOHOMEPHOCTH KU3HH Ha 12 KontpomnsHas padora Nel JlaGopatopusie paboTsl Nel, Ne2 Kiierka — 310 ManeHbkas
KJIETOYHOM YpOBHE Bceenennas
3 3aKOHOMEPHOCTH KU3HH Ha 18 Kontponsnas padora Ne2 JlaGopatopusie paboTs! N3, Ne4 Vcnonp30BaHue JOCTIKEHUH
OPraHNM3MCHHOM YPOBHE TCHETHUKHU U CCIICKIINU B )KU3HHU
4 3aKOHOMEPHOCTH MPOUCXOXKAeHUSI 1 | 20 KonTponbHast pabota Ne3 Jlaboparopnas padota Ne5 OmuOKH SBOTIOIIH
pa3BUTHS KU3HH Ha 3emiie
5 3aKOHOMEPHOCTH B3aUMOOTHOIICHUH | 14 Kontponsuas paborta Ned JlaboparopHas pabota Ne6 OKOIOTUYEeCKHH TTacIIopT

OpPraHM3MOB U CPEABI

OKCKypcust

TIKOJIbI




Hroro 68

JladopaTopHbIX— 6
MpakTuyeckunx -0
JKcKypeuii - 0

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS ITPEJIMETA «buoJsorus»

BhInmycKHUK Hay9IHUTCS

| BbIHyCKHI/IK TI0JIYINUT BO3SMOKHOCTh HAYUHUTHCSA

JKusrle o

praHu3Mbl

*XapaKTepHU30BaTh OCOOEHHOCTH CTPOEHHS U IPOLIECCOB
KHU3HEACATEIHPHOCTH OHMOJIOTMYEeCKUX OOBEKTOB (KIIETOK,

OPTaHU3MOB), X IPAKTHIECKYIO 3HAYNMOCTH;

*IIPUMCHATh METOJBI OMOJIOTHYECKOM HAYKH UISI M3YUYCHUS KIETOK U
OPTaHU3MOB: IIPOBOIUTDH HAOIOACHN 3 )KUBBIMH OpTraHU3MaMH, CTABUTH
HECJIO)KHBIE OMOJIOTMYECKNE SKCIIEPUMEHTHI M OOBSACHATh UX DPE3yIbTaThl,
OIIMCHIBATH OMOJIOTHYECKHE OOBEKTHI 1 TIPOLIECCHI;

*HICIOJIB30BATh COCTABISIOIINE HCCIEJ0BATENBCKOM U IPOEKTHOM
JeSTEIbHOCTH II0 M3YYCHHUIO )KUBBIX OPTraHU3MOB (IIPUBOAUTH
JI0Ka3aTeJbCTBa, KIacCU(UIMPOBATh, CPABHUBATD, BBISBIISTH B3aUMOCBSI3H);
*OPUEHTUPOBATBCS B CUCTEME I103HABATEIbHBIX LIEHHOCTEH: OLICHUBATH
MH(OpMALIUIO O KUBBIX OpPraHU3Max, IOJy4aeMyl0 M3 pPa3HbIX UCTOYHUKOB;
MOCJIEACTBUS IeATENb- HOCTH 4YEJIOBEKA B IIPUPOJIE.

*co0moaaTh npaBuia paboThl B KAOMHETE OUOJIOTUH, C OHOJIOTHYECKUMHU
IpUOOPaMU U HHCTPYMEHTAMU;

*JICII0JIb30BATh NPUEMBI OKA3aHUS TIEPBOH IOMOIY ITPH OTPABIICHUH
SIOBUTBIMHU TPUOaMH, SIIOBUTHIMH PACTEHHAMH, YKycax KHBOTHBIX; PaOOTHI ¢
OIPENENNUTEISIMU PACTEHUH; BBIPAIIMBAHUSA U PA3MHOKEHUS KYIbTYPHBIX
pacTeHuil, JOMAIIHUX JKUBOTHBIX;

*BBIICIIATH SCTETHIECKUE JOCTOMHCTBA OOBEKTOB JKUBO ITPUPOJIBI;
*0CO3HAHHO COOJIOIaTh OCHOBHBIE IPUHIIUIIBI U TIPABHIIA OTHOILICHHUS K KHBOK
IIPUPOJE;

*OPUEHTUPOBATHCS B CUCTEME MOPAJIbHBIX HOPM U LICHHOCTEH 110 OTHOLLEHUIO
K 00BbEKTaM JKMBOM MPUPO/IBI (IIPU3HAHHUE BHICOKOW IIEHHOCTH JKH3HM BO BCEX €
MIPOSIBJIEHUAX, DKOJIOTHYECKOE CO3HAHHUE, SMOLIMOHATIBHO-IIEHHOCTHOE
OTHOIIIEHHE K 00BEKTaM XHBOI PUPOIBI);

*HaXOJUTh MH()OPMALIUIO O PACTCHUSX M )KUBOTHBIX B HAYYHO-TIONYJISIPHOM
JIUTepaType, OMOIOTNIECKUX CIOBapsX

U CIIPAaBOYHHKAX, aHAIIU3UPOBATh, OLEHUBATh €€ U IEPEBOJUTH U3 OJHON
(OpMBI B APYTYIO;

*BBIOMpATH IIEJIE€BBIE U CMBICIOBBIC YCTAHOBKH B CBOMX ACHCTBHUSX U
MOCTYIIKaX M0 OTHOIIEHHIO K KUBOU IPUPOJE.

YenoBek 1 ero 310POBbLC

*XapaKTepH30BaTh OCOOCHHOCTH CTPOCHUS U MPOLIECCOB

JKHU3HEIEATEIEHOCTH OPraHU3Ma YellOBeKa, UX MPAKTUYSCKYH0 3HAYHMOCTB;
*[IPUMEHSTh METOJABI OHOJIOTMYECKOW HayKd NPH H3yYCHUH OpraHu3Ma
4eJIoBeKa: POBOJUTH HAOIIOJCHNUS 32 COCTOSIHUEM COOCTBEHHOIO OpraHu3Ma,
U3MEPEHUsl, CTABUTH HECJIOKHBIE OHOJIOIMYECKHE IKCIIEPUMEHTBI 1 OOBSCHSIThH
UX pe3yJIbTaThl;

*HCIIOJIb30BATh COCTAaBIIIOLINE UCCIIEIOBATEIBCKOM U IPOSKTHOM AeATeNbHOCTH
[0 U3YYCHHUIO OPraHU3Ma YeJloBeKa: IPUBOAUTE JOKA3aTeILCTBA POJICTBA
YeJIoBeKa ¢ MJICKOIHUTAIOLIMMH JKUBOTHBIMH, CPAaBHUBATH KJIETKH, TKAHH,
MPOLIECCHI )KU3HEIEATEIbHOCTH OPraHn3Ma 4eJI0BEeKa; BBISBIIITH B3aUMOCBS3H
MEK/1y 0COOCHHOCTSIMU CTPOCHUSI KJIETOK, TKaHEH, OpraHoB, CHCTEM OpPI'aHOB U
uX QYHKIHAMUY;

OPHEHTHPOBATHCSI B CUCTEME MO3HABATENIFHBIX LIEHHOCTEH: OLEHWBATh
uH(popmaiio 00 opraHu3Me YeN0BeKa,

MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB, MOCIIEICTBHS BIUSHUS (AKTOPOB pUCKA
Ha 3710pOBbE YEJIOBEKA.

*HCIIOJIB30BAaTh Ha MPAKTHKE NPUEMBI OKa3aHHs IIEPBOM

MIOMOIIY TIPH IPOCTYAHBIX 3200JIEBaHMSX, 0KOrax, 00MOpo-

JKEHUSIX, TPAaBMax, CIIACCHUH yTOIIAIOIIET0; PAMOHATIBHON OpraHn3alyu Tpyaa
U OT/IbIXa; MPOBEACHUS HAOJIIOJCHUI 32 COCTOSHIEM COOCTBEHHOTO
OpraHu3Ma;

*BBIZICNIATh ACTETHUECKHE JOCTOMHCTBA YEIOBEUECKOTO

Tena;

*peaIn30BBIBATh YCTAHOBKU 340POBOTO 00pa3a KH3HH;

*OPHUEHTUPOBATHCA B CUCTEME MOPAJIbHBIX HOPM U HeHHOCTeﬁ IO OTHOIOCHHIO K
COOCTBEHHOMY 37I0POBBIO U 3/I0POBBIO JPYTHX JIFOJIEH;

*HAXOJIUTh B YU€OHOH M HAayYHO-TIOMYJISIPHOH JUTEpaType HHPOPMALHIO 00
OpraHu3Me uyenoBeka, opopMisTh eé

B BHJIE YCTHBIX COOOIIEHUH, T0KIIa/I0B, pedeparos, Mpe3eHTalunii;
*aHAIM3UPOBATh M OLEHMUBATH IEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOUX
}IGﬁCTBHHX 1 MOCTYNKaXx 10 OTHOIICHUIO

K 3/I0POBBIO CBOEMY M OKPYXKAIOIIHX; TIOCIEACTBHSI BIUSHUS (DaKTOPOB PHCKA
Ha 3/J0POBbE YETOBEKA.




OO61mue 6MoNOrNIecKre 3aKOHOMEPHOCTH

*XapaKTeprU30BaTh 06H_[I/I€ OHOJIOTHYECKHE 3aKOHOMEPHOCTH, UX TPAKTUIECCKYIO *BBIABHUI'aTh T'MIIOTE3bI O BO3MOXKHBIX ITOCICACTBUAX OCATCIBHOCTH YCJIOBCKA B

3HAYNMOCTB; IKOCUCTEMaX U buocdepe;
*IPUMEHSATh METOJBI OHOJIOTHYECKOM HAYKH ISl U3yYIEHHs OOIIUX *apryMEHTHPOBATH CBOIO TOUKY 3PEHHUS B XOJI€ TUCKYCCUH IO 0OCYKIAECHHUIO
OHMOJIOrMYECKUX 3aKOHOMEPHOCTEH: HAOII01aTh U OMUCHIBATH KIICTKH Ha r106aIbHBIX SKOJOTHYECKUX MPOOIIEM.

TOTOBBIX MHKpPOIIpenapaTax, 9K0- CUCTEMbI CBOEH MECTHOCTH;

*HCII0JIb30BATh COCTABJISAIONINE IPOEKTHOM U HCCIe0BATENbCKOI esITeIbHOCTH
0 U3YYEHHIO OOIIMX OHMOJIOTMYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX
KUBOH NPUPOJIE; MPUBOIUTH JOKA3aTEIbCTBA HEOOXOAUMOCTH 3aIIUTHI OKPY-
JKAIOMIEH CPEebl; BBLACIATH OTIMYUTENbHBIC IPU3HAKH KUBBIX OPTaHH3MOB;
CYIIECTBEHHbIE NPU3HAKH OMOJOTHYECKUX CUCTEM M OMOIOTHYECKUX
MPOLIECCOB;

*OpHUEHTHPOBATHCSA B CHCTEME ITO3HABATEIbHBIX IIEHHOCTEH: OLIEHWBATH
MH(OPMALIUIO O JEITEIFHOCTH YENIOBEKa B IPUPOJIE, OIyJaeMyl0 U3 Pa3sHbIX
HCTOYHUKOB,

*aHAIM3UPOBATh M OLCHUBATH MOCIEICTBUA ACATEIEHOCTH UEIOBEKA B
IpUpPOJE.

Y4eOHO-MeTOANYECKOE 00ecTiedyeHne 00pa3oBaTeILHOIO Mpoiecca
Jns peanuzauuu 1eneid u 3agad oOydeHHs OMONOTMHM MO AaHHOW mporpamme ucnosbdyercss YMK mo Ouonormn OOpazoBaTenbHONW CUCTEMBI «AJTOPUTM yCIEeXa
(m3marenncTBO «Benrana-I'pady).
1. buonorus. 5 — 11 knaccer: nporpammsl / M.H. TTonomapesa, B.C.Kyumenko, O.A. Kopuunosa. — M.: Benrana-I'pad, 2014.
2. N.H. Ilonamapesa, 11.B. Hukonaes, O.A. Kopaunosa. buonorus. 5 kin. YueOHuk s yuyammxcs 00meo0pa3oBaTeibHbIX yupekaeHuil. - M.:Benrana-I'pad, 2014.
3. 1.H. Ilonamapesa, O.A. Kopaunosa, B.C. Kyumenko. buonorus. 6 kin. YueOHuk a5 yqammxcs o01meo0pa3oBaTeibHbIX yupekaeHuil. - M.:Benrana-I'pad, 2014.
4. B.M.Koncrantunos, B.I'. babenko, B.C. Kyumenko. buonorus: )Kuorusie
7 knacc. M.: Benrana-I'pad, 2014.
5. A.I'. Iparomunos, P. JI. Mam. Buonorus. buonorus. 8 xi.. Y4ueOHuk 1iis yuammxcs o0meo0Opa3oBaTeibHbIX yupeskaeHuil. - M.:Benrana-I'pad, 2014.
6. .H. ITonomapesa, O.A. Kopuunosa, H.M. Uepnosa. buomnorust. 9 xinacc. YueOHuK Aiist yuammxcst 001eo0pa3oBaTeibHbIX yupekaeHuit.- M.: «Benrana-I'pady», 2014.
7. N.H. Ilonamapesa, 1.B. Hukonaes, O.A. Kopausnosa. buonorus: 5 ki1.: MeTogudeckoe nocodue. - M.:Benrana-I'pag, 2015.
8. N.H.Ilonomapesa,JI1.B. CumonoBsa, B.C. Kyumenko. buonorus: 6 knace: meronuueckoe nocooue - M.: Benrana-I'pad, 2015.
9. JI.A. I'pomoBa. Opranu3zaiusi MPOSKTHON U UCCIIEI0BATEIBCKON ASSITETLHOCTH MIKOJIBHUKOB: OMONIOTHS: 5-9 Ki1acchl: MeTom4eckoe nocobue - M.: Benrana-I'pad, 2015.
10. O.A. Kopuuioa, 1.B. Hukonaes, JI.B. CumonoBa. Buosorus: 5 xiacc: pabouast TeTpaip IS y4aliuxcs o0iieoOpa3oBaTebHbIX yupexaeHuid. - M.: Benrana-I'pad,
2015.
11. M.H. Ilonamapesa, O.A. Kopuunosa, B.C. Kyumenko. buonorus: 6 kiacc: paboyast TeTpanp s ydamuxcsi ooneo0pa3oBaTelbHbIX yupexaeHui. - M.: Benrana-I'pad,
2015.
12. .H. [Tonomapesa, I'.H. Ilanuna, O.A. Kopuunosa. buonorus: 9 kiacc: pabodast TeTpaib s ydyaliuxcs o0IiieoOpa3oBaTeibHbIX yupexaeHuil. - M.: Benrana-I'pad,
2015.
Hononnumenvhoii iumepamypbol 0Jis Y4Umens.:




1. Boponusn JI.T'., Mam P. JI. Metonuka mpoBeCHHs OIBITOB U HAOJIIOACHMI 110 aHATOMUH, (DU3MOJIOIMU U TUTHEeHe yejioBeka: Ku. misa yuutens. - M.: [Ipocsemenue, 2009.
2. Hukumos A. U. TeTpaap Uit OIICHKH KadecTBa 3HaHUI 1o Ouosoruu. 8 kimacc. - M.: JIpoda, 2003.

3. Poxsos B. C. /Ilunaktudeckuii Mmatepuai mo ouonoruu. Yenosek: Ku. ans yuurens. - M.: [Ipocsemnienne, 2009.

4. Cemenrnoa B.H., CuBornazos B.W. Terpanp [j1s OIIEHKHW KadecTBa 3HAHUI 110 Onororuw. 8 kinacc. «buonorus. Yemosek». - M.: [poda, 2006.
5. @pocun B. /-/., CuBornazos B. U. 'otoBuMcs kK eqnHOMY TOCyIapcTBEHHOMY dk3aMeHy: buomorus. Uenosek. - M.: [Ipoda, 2012.

6. Tapacos B.B. TemsI mkonsHOTro Kypca. Immynurer. Mctopus otkpeituii. - M.: [Ipoda, 2005.

7. Qynxuna O.I1. buonorus. Pa3sBepHyTOE TeMaTH4ecKOe MIIaHUPOBAHKE IO TPOrpaMMe

N.H. IToromapesoii. — Bonrorpaza: Yaurens, 2013.

HLonornumenvhas numepamypa 01 00y4arOWuxcs:

1. Axumymikun .M. 3anumatenshas Ouonorus. -M.: Mononas reapaus, 2009.

2. ApramonoB B.W. Penkue u ncuesaromue pactenus ( [lo crparmmam Kpacuoit kaurn). Arpompomusaat, 2012.

3. buonorus. DHIuKNIoneus s aeTei. -M.: Apanta, 2010.

4. 3onoraunkuit H.®. I{BeTs B nerennax u npenanusx. -M.:poda, 2012.

5. YueOuble m3nanus cepun «KuBotubie» aBT. T.A.Koznosoit, B.1. Jlpoda, 2012.

6. ®pocun B.H., CuBornazos B,lI. T'oToBHUMCS K €eIMHOMY rOCYJapCTBEHHOMY 3K3aMEHY:

«Kusotnbeien- M. [Ipoda, 2010.

7. 51 no3Haro mup. [eTckas sHukiIoneaus: Murpanus ;kuBoTHbIX. ABTOop A.X. Tadues, -M.: OO0 «Actenby, 2010.

8. 5 moznaro mup. [erckas suanuknoneans: Passurue sxu3au Ha 3emie. ABtop A.X. Tadues -M.: OO0 «Actensy, 2010.
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