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1. NMOACHUTEJNIbHAA 3AMUCKA

Mporpamma obweobpa3oBaTtenbHoOn y4ebHOM  AucuMnnHbl  «bBuonormns»

npeaHasHayeHa AnNsa u3dydeHuss B obpasoBaTenbHbIX OpraHu3auusx, peanuayrLmx
obpasoBaTenbHy Nporpammy cpeaHero obuiero obpasoBaHus B npegeniax oCBOEHUS
OCHOBHOW npodyeccnoHanbHon obpasoBaTtenbHon nporpammbl CMO (OMOIM CIO) Ha
6a3e 0CHOBHOro obuiero obpasoBaHnsa Npu NOArOTOBKE CNELNanMCcToB CpeaHeEro 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHunm PrOC cpegHero obuiero

obpasoBaHus, NpeabsaBNAeMbIX K CTPYKTYpe, COAEpXXaHU0 U pesynbTaTtam OCBOEHUS
y4ebHON aucumnnmvHbl, ¢ y4etom NprumepHon oCHOBHOM oBpa3oBaTenbHOW NporpamMmmbl
cpegHero obuiero obpasoBaHus.

Co,u,epmaHl/le nporpamMmmbl «bunonorna» HanpaBJieHO Ha OOCTUXXeHue cnenyromx

uenemn:

nonyyeHne dyHaameHTanbHbIX 3HaHUWM O ©Ouonornyeckux cuctemax (Knetka,
Opranunam, [lonynaums, Bua, 3Okocuctema); MCTOpuM pPasBUTUA COBPEMEHHbIX
npeacTtaBneHnn O XMBOW NPUPOAE, BbIOAKLWIMXCA OTKPbITUAX B OMONOrnyeckon
Hayke; ponu Guonorndyeckonm Haykm B pOpMMpPOBaAHUN COBPEMEHHON E€CTECTBEHHO-
Hay4YHOW KapTUHbI MUPaA; MeToAax Hay4YHOro NO3HaHWUS;

OBfafeHne YMEHUSIMU TFOrMYeCKU MbICUTb, OOOCHOBbIBaTb MECTO U  pofb
OMONOrMYECKMX 3HAHMMA B MNPAKTUYECKOW AEATENbHOCTM Nogen, passBuTum
COBPEMEHHbLIX TEXHOSMOMNIN; OnpeaensTb XMBble OObEKTbl B Mpupoae; NpoBOAUTb
HabnOeHUs 3a 3KOCUCTEMAMM C LENbI UX ONMUCAHUS N BbISIBNEHUSA €CTECTBEHHbIX U
aHTPOMOreHHbIX U3MEHEHW; HaxoAuTb W aHanM3npoBaTb MHMOOPMALMIO O KMBbIX
obbekTax;

pasBUTME MNO3HaBaTESbHbIX MHTEPECOB, WHTENNEKTyanbHbIX W TBOPYECKUX
cnocobHocTen oby4varolwmxca B npouecce M3yvyeHus OMONOrmyeckux SIBMEeHUNn;
BblAaloLWMNXCA OOCTUXKEHMIA Buonormm, Bowealwmx B obLiedenioBeyeckyto KymnbTypy;
CNOXHbIX U NPOTUBOPEYUBBLIX MyTEN Pas3BUTUS COBPEMEHHBLIX Hay4HbIX B3rnsgos,
noen, TEeOopwun, KOHUENUWW, rmnote3 (O CYLWHOCTM W MNPOUCXOXOEHUN XKU3HW,
yenoseka) B xoge paboTbl C pa3nNNYHbIMU NCTOYHMKAMWU MHAOPMaLUK;

BOCNUTaHME YOEXOEHHOCTM B HEeoOXOOMMOCTM MO3HaHUS XXMBOW  MpUpOabI,
Heob6XoaMMOCTM pauUMoHanbHOro NPUPOAONONb30BaHNSA, GEepPeXXHOro OTHOLUEeHUS K
NpUPOLHbLIM pecypcam 1 OKpyKatrLlen cpeae, COOCTBEHHOMY 340POBbLIO; YBAXEHUS K
MHEHWIO OMNMNOHEHTa Npu 06CcyxaeHnn Guonormdecknx Nnpobnem;

ncnonb3oBaHe NPUOBpPeTEHHbIX BUONOrMYECKNX 3HAHUMA U YMEHUN B NOBCEOHEBHON
XW3HU ONS OUEHKM MOCNeAcTBMIA CBOEN AEATENbHOCTU (M OeATENbHOCTU ApYrux
nogen) no OTHOLWIEHUK K OKpyXawlen cpefe, 300POBbH Apyrux nogen wm
cobCcTBEHHOMY 300pOBbLIO; OOOCHOBaHME W cobniogeHne Mep nNPodUNaKTUKK
3aboneBaHui, OkasaHMe NepBON MOMOLUM Npu TpaBmax, cOOnNaeHWe npasun
noBeaeHus B Npupoae.



2. ObLLAA XAPAKTEPUCTUKA

Buonorna — cuctema Hayk, nsydarowias BCe acnekTbl XXU3HU, HA BCEX YPOBHSIX
OpraHM3aumn XMBOTFO, HauYMHAs C MOJIEKYNSAPHOrO U 3akaH4YnmBas OMOCHEPHbIM.
ObbekTamn wn3yveHust OUONOrMK ABMSIKOTCS KMBbIE OPraHU3Mbl, WX CTPOEHUE W
XN3HEeOeAaTeNnbHOCTb, MX MHOroobpasne, NPOUCXOXAEHNE, BONIOLMS N pacnpeaeneHme
XMBbIX OPraHM3MoB Ha 3ewmre.

O6was 6uonornsa nayyaeT 3aKoHbl MICTOPUYECKOTO U MHANBUAYASNTbHOIMO Pa3BUTUS
OpraHm3moB, obLLMe 3aKOHbI XXM3HU U Te OCOBEHHOCTU, KOTOPbIE XapaKTepHbl Ans BCex
BUOOB XMBbIX CYLLECTB Ha MNaHeTe, a Takke WX B3auMMOOEWCTBME C OKpYKatoLLewn
cpenown.

Buonorus, Takmm obpasom, ABMSETCA OAHOW M3 OCHOBOMOMaralwwmx Hayk O
XM3HUW, a BrnageHme GMoNoOrM4YecKMMn 3HAHUAMU — OOHUM U3 HEOOXOAUMBIX YCNOBUN
COXPaHEHMs! XXN3HN Ha NraHeTe.

OcHoBy cogepxaHus y4dyebHom pgucuunnuHbel «buonorns»  coctaBnsaloT
cnegywlowme Begywme naen: oTnnumMTenbHbIE NPU3HAKM XUBOW NPMPOabl, ee YpoBHEBAst
opraHmsaumsa u sponwums. B cooTBETCTBUM C HUMU BblOENEHbI COAep)KaTerbHble
nMHUK: Buonormsa Kak Hayka; Oumonormyeckme 3aKOHOMEPHOCTW; METOAbl Hay4HOro
NO3HaHWSA; KNeTka; OpraHnam; Nonynsums; Bug; 3KOCUCTeMbI (B TOM Yncne drnocdepa).

CopepxxaHune y4yebHom gMcumnnnmHbl HaNpaBnNeHo Ha NOAroTOBKY 0Oy4vatoLmnxcs K
pPeLWeHN0 BaXHENWKnX 3afdad, CcToswux nepen 6Guonorndyeckom Haykonm, — Mo
paunoHanbHOMYy MNPUMPOAONOSIb30BAHUIO, OXPaHE OKpyXalowen cpenbl U 300pOBbSA
nogen.

Mpn oTbope cogepxaHua ydebHOW AncumniuHbl «bronorns» wucnonb3oBaH
KyNbTYpPHO-COOOpa3sHbI NOAX04, B COOTBETCTBUM C KOTOPbIM OByvarowmecs LOSMKHbI
YCBOUTb 3HAHUA U YMeHusi, Heobxoaumble AnNa opmMuMpoBaHMUSa O6LLEN KynbTypbl,
onpegensallen ageksaTHOe MOBeAeHMe YenoBeka B OKpyXatollen cpejge,
BOCTpeOOBaHHbIE B XXMU3HU N B NPAKTUYECKON OEeATENbHOCTN.

Ocoboe BHMMaHuMe yOeneHo 3KOMorm4eckomy oGpas3oBaHMO M BOCMUTAHWUIO
oby4arowmxcs, popMMpoOBaHMIO Y HUX 3HAHWA O COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTMHe Mupa, LEHHOCTHbIX OPWEHTaUWUW, YTO CBUOETENbCTBYET O ryMaHu3aumm
BGuonornyeckoro obpasoBaHus.

CogepxaHne y4yebHOM AOUCUMNAMHBLI NpegycMatpuBaeT (OPMUPOBaHUE Y
oby4arowmxcsa obLeHayYHbIX 3HaHWUWA, YMEHUIA U HaBbIKOB, YHMBEpPCAlbHbIX CNOCOO0B
OEATENbHOCTM W KIIOYEBbLIX KOMMETEHLUMI, BKIHOYAOWMX YMEHWEe CpaBHUBATb
Bbuonornyeckne oOBLEKTbI, aHanM3anpoBaTb, oOuUeHMBaTb M 0606wWaTb MNONyYeHHbIE
CBefEeHus1, YMETb HAaXOAUTb U UCMONb30BaTbh MHPOPMALMIO U3 Pa3NINYHbBIX UICTOYHMKOB.

N3yyeHne y4ebHOM pgucumnnuHbl «buonorusiy 6asuvpyetca  Ha  3HAHUSX
obyuyatoLerocs, NonyyYeHHbIX Npu ndydeHun éuonornn, xmmuun, pusmkn, reorpacmm B
OCHOBHOW LLKONeE.

3. ONMUCAHUE MECTA YYEBHOU gUCUUNNUHbLI B YYHEBHOM MIAHE

YyebHas gucumnnuHa «buonorus» nsyyaertcsa B obuweobpasoBaTenbHOM LMKIE
yyebHoro nnaHa OMNOI CMNO Ha 6a3e ocHOBHOro obuero o6pa3oBaHnsa ¢ NONyYEeHNEM
cpegHero obuiero obpasosaHus MNMCCS.

4. PE3YNbTATbl OCBOEHUA YYEEHOW AUCLUMIINHBI

OcBoeHne copepxaHusi ydyebHoM aucumnnuHbl «Buonorns» obecneuynBaeT
AOCTUXeHMe oby4Yatomnmmncs crneayowmnx pesynbTaTos:



. JINYHOCTHbIX:
— CPOPMUPOBAHHOCTbL YyBCTBA FOPLAOCTU U YBaXEHUA K UCTOPUM U LOCTUNKEHMUSIM
OTEe4YeCcTBEHHOW Ounonoruyeckon HayKu; npeacTaBneHns o) LIleNnoCTHOM

€CTEeCTBEHHOHaY4YHOW KapTUHE MUPa;

— C(hOpMMPOBAHHOCTb LLEHHOCTHO-CMbICITOBbIX YCTAHOBOK, OTPaXXatoLmMX NIMYHOCTHLIE Y
rpaXkgaHckue nos3nuum B OesaTenbHOCTY;

— NOHMMaHWMe B3aMMOCBSI3N 1 B3aMMO3aBUCUMOCTN €CTECTBEHHbIX HayK, X BIIUSHUS Ha
OKpY)XaloLyo cpeay, 9KOHOMUYECKYH, TEXHOMOMMYECKYHo, CouuarnbHYl0 U 3TUYECKYH
chepbl oeATENBHOCTN YENoBeEKa, SKONOMMYECKYHO KYNbTypY;

— CNOCOBHOCTb MCMNOMb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTuHE
Mupa B obpasoBaTenbHOM M NpodeccnoHanbHON AEATENbHOCTM, BO3MOXHOCTHU
NHOPMaLMOHHOM cpeapbl Ans obecnedeHnss NPoAYKTMBHOIO caMoobpa3oBaHus;

— BNageHne KynbTYypOWn MbILLMEHNS, CNOCOBHOCTb K 0600LLeHMI0, aHann3y, BOCAPUATUIO
MHpopmaumm B 06nactn ecTeCTBEHHbIX HayK, NMOCTAHOBKE Lenu un Bbibopy nyten ee
OOCTUXEeHUs B npodheccroHarnbHou cdepe;

— CMNOoCOBHOCTb PYKOBOACTBOBATbCA B CBOEN [AOEATENIbHOCTM  COBPEMEHHbIMU
NpUHUMNAMN  TONEPaHTHOCTW, Auanora WU COTPYOQHMYECTBa; [OTOBHOCTb K
B3aMMOAEWNCTBUIO C Konneramu, pabote B KONNEKTUBE;

— TOnepaHTHOe CO3HaHMe W MNoBeAeHMEe B MOMUKYSIbTYPHOM MUpPE, FOTOBHOCTb W
CNOCOBOHOCTb BECTM Anarnor ¢ ApyrMMn nogabMu, 4ocTuratb B HEM B3aUMOMOHUMaHMS,
HaxoauTb obwme uenn wn coTpygHMyaTb Ana WX OOCTUXKEHUS, CNOCOBHOCTb
NPOTUBOCTOSATb naeonormm 3KCTpPEMN3MA, HauMoHanmM3ama, KceHogobun,
AVNCKPMMUHALMM NO coumarnbHbIM, PEMUITMO3HBIM, PAcOBbIM, HALMOHAaNbHbIM NPU3HaKkam
N OpYrMM HEraTMBHbIM COUMarnbHbIM SBIIEHUSAM;

—  COPMMPOBAHHOCTb  OCHOB  MPaBOBOrO  MbIWMEHNHA,  AHTUKOPPYNUMOHHOIO
MMUPOBO33PEHNSA U aHTUKOPPYMNLMOHHBIX CTaHAAPTOB NOBEAEHUS;

— TOTOBHOCTb MCMOSb30BaTb OCHOBHbIE METOAbl 3aLLUTbl OT BO3MOXHbIX NMOCNEACTBUN
aBapum, kKatacTpod, CTUXUNHBLIX 6eacTBUIA;

— CNOCOBHOCTbL UCMOMb30BaTb MNPUOBPETEHHBbIE 3HAHWUS U YMEHUSI B MPaAKTUYECKOWN
OEeATenbHOCTU U MNOBCEOHEBHOW >XM3HM [Onda cobnogeHuss mep npodmnakTukm
OTpaBfEeHNA, BUPYCHbIX W ApyrMx 3aboneBaHWn, CTPeccoB, BpeaHbIX MNPUBbIYEK
(KypeHus, ankoronnama, HapkoMaHuu); Npasu NOBeLEeHUS B NPUPOAHON cpeae;

— TOTOBHOCTb K OKa3aHMK MNepBOM MNOMOLLM MNpW TpaBMax, NPOCTYAHbIX WU ApYrux
3aboneBaHusAX, OTpaBNEHNSX NULLEBBIMU NPOSYKTAMMU;

° MeTanpeaMeTHbIX:

— TMOBbLIWEHNE WHTENNEKTYanbHOr0 YpPOBHA B MNpouecce M3yvyeHus Omonornyeckmx
SABMEHUN; BblOAOWNXCA AOCTWXKEHUN Ouonornn, Bowenwunx B obLieYenoBevecKyto
KynbTypy; CIOXHbIX W MPOTUBOPEYMBLIX MNyTENM pPa3BUTUSA COBPEMEHHbLIX HayYHbIX
B3rNagoB, uaen, Teopuin, KoOHUENuUnn, rmnotes (0 CYLLHOCTU N NPOUCXOXOEHUN XU3HW,
yernoseka) B xofe paboTbl C pasnnUyHbIMU UCTOYHUKAMN MHGOPMaLK;

— CMNOCOBHOCTb MOHMMAaTb MNPUHUMMNbI  YCTOMYMBOCTU U MNPOAYKTUBHOCTM  XKMBOW
npupoabl, NyTU €e U3MEHEHUS Mo BIMAHNMEM aHTPOMOreHHbIX PakTopoB, CNOCOBHOCTb
K CUCTEMHOMY aHanuay rrnobanbHbIX 3KONMOrm4yecknx npobnem, BONPOCOB COCTOSAHUS
OoKpyXatoLen cpebl U paumoHanbHOro MCNoNb3oBaHNA NPUPOLHbLIX PECYPCOB;

— yMeHue OOOCHOBbIBaTb MECTO M pofb OMOMOrMYeckux 3HaHUM B NPaKTUYECKOW
DEeATEenNbHOCTN Ioaen, pasBUTUM COBPEMEHHbLIX TEXHOMOIMN; OnpeaensTb >XMBble
00beKkTbl B Npupoae; NpoBoanTb HAbNIAEHNSA 3@ 3KOCUCTEMAMM C LENb UX ONUcaHns
N  BbISIBIIEHUSI €CTECTBEHHbIX W  aHTPOMOreHHbIX WU3MEHEHUW, HaxoauTb W
aHanu3anpoBaTb MHPOPMaLMIO O XMBbLIX OObEKTAX;

— CNOCOBHOCTb MPUMEHNATbL OUOMorMyeckne M 3KOSNOrnmveckme 3HaHus OAnsa aHanusa
NpuUKNagHbiX NpobriemM X03sMCTBEHHON OEATENBHOCTY;
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—  cnocobHocTb K NCMNOSIb30BaHNIO MH(OPMAaLMOHHbBIX TEeXHOSI0rnmn ans
peLUEHNS HayYHbIX M NPpodecCcMoHanbHbIX 3aaay;

. npeamMeTHbIX:

— cOpPMUPOBAHHOCTb MNPeACTaBfEHUN O PonuM M MecTe Oumonorum B COBPEMEHHOWN
Hay4yHOW KapTMHE Mupa; MOHMMaHue ponu Guonormm B GOPMUPOBAHUM Kpyro3opa W
PYHKLNOHANbHOW rPaMOTHOCTU A8 peLleHns NpakTU4eckux 3agav;

— BrageHne ocHoBoMonarawwmMm NOHATUAMN U NPeLCTaBNEHMAMN O XXMBOW Npupoae,
€e YPOBHEBOW OpraHu3auuum u 3BOMOUMW; YBEPEHHOE MNOSb30BaHMe OGMOonornyeckomn
TEPMUHOSIOIMEN N CUMBOJSINKOW;

— BfageHue OCHOBHbIMW MeTOA4aMM Hay4yHOro MnO3HaHUs, WUCMONb3yeMbiMU Mpn
OMONOrMYecknx UCCrneagoBaHMAX XKUBbIX OOBEKTOB W 3KOCUCTEM: OMUCAHUEM,
N3MepeHnemM, npoBeaeHMEM HaONIOAEHNA; BLISBMIEHME W OLEHKA aHTPOMOreHHbIX
N3MEHeHU B Npupoae;

- CPOpPMUPOBAHHOCTb yMeHUM 0OBACHATL pesynbTathbl ounonorn4yeckmnx
9KCNEPUMEHTOB, peLlaTh AfieMeHTapHbIe BMonornyeckne 3agayu;

— CcOPMUPOBAHHOCTbL COOCTBEHHOW MO3MUMM NO OTHOLWEHUK K 6uonornyeckom
MHpoOpMaLMK, NONy4YaeMon M3 pPas3HbiX WUCTOYHMKOB, NOGanbHbIM 3KOMOrMYECKUM
npobnemam u NyTsaM UX peLLeHus.

KoHTpOnb M OueHKa pesynbTaTOB OCBOEHUA OUCLUMUNIIMHBLI OCYLLECTBNSAETCS
npenogasaTtenemM B npouecce MNpoBeaeHUs MNPaKTUYECKNX 3aHATUN, TeKyLlero
KOHTPOSS, a Takke BbINONHEeHUs obyvarowmmncsa pedepaTtoB, UTOrOBOro TECTUPOBAHUSA
MIM YCTHOrO onpoca.

5. COOEPXXAHUE YYEBHOWU OUCLUNNUHbI
BBepgeHue

O6beKkT m3ydeHus Guonormm — xumeasi npupoaa. buonorns kak KomnnekcHas
Hayka. CoBpeMeHHble HanparneHus B Guonornn. Ceasb Guonornm ¢ gpyrumm Haykamu.,

lMpakTnyeckoe 3HayeHne OMonorMyecknx 3HaHun. 3HayeHue Ouonorun npwm
OCBOEHUK cneumanbHOCTN cpeaHero npodeccmoHanbHoro obpasoBaHms.

lMpu3HaKknm XMBbIX OPraHM3MoB U KX MHOroobpasve. YpoBHeBas opraHusauns
XMBOM npupodbl M aBonoumsa. MeTtogbl no3HaHua  kuBov  npupofbl. O6uwue
3aKOHOMepHoCcTM ©uonorun. Ponb ©uonorm B  (OPMMPOBAHMM  COBPEMEHHOM
€CTECTBEHHO-HAay4YHOM KapTUHbl MUpa W NPaKTUYECKON LeATEeNbHOCTU noaen.
3HayeHne OGuonorMM npuM OCBOEHUM CneunaribHOCTU CpedHero npodeccrnoHasnbHOro
obpasoBaHu4.

HdemoHcmpayuu
Buonornyeckne cuctembl pa3HOro ypoBHS: KneTka, opraHuaMm, nonynaums, akKocuctema,
BGuocoepa.
LlapcTtsa xunBov npnpoabl.

1. YYEHUE O KNETKE

Uutonorna. Metogbl umtonormn. Pornb KNeTOYHOM Teopunm B CTaHOBIIEHWUU
COBPEMEHHON eCTeCTBEHHO-Hay4YHOW KapTuHbl MUpa. KpaTkas UCTOpUSI U3YYEHUSI KIETKW.
KneTka — anemMeHTapHas XuMBast CUCTEMA U OCHOBHasi CTPYKTYPHO-(PYHKUMOHaNbHas eanHuua
BCEX XXMBbIX OPraHN3MoB.

XnMunyeckasa opraHm3saumsa KIneTKu.

Xnmumyeckasi opraHusaums  Knetku. MakpoanemMeHTbl W MUKPOSNEMEHTDI.
HeopraHudeckue BellectBa. Boga, eé ponb B xuBou npupoge. 'vapodunbHOCTL r
rmapodOoBbHOCTL. PoNib MWHEparbHbIX cornen B knetke. OpraHMyeckne BellecTBa.
Buononumepbl. benkn. ®yHkumm GenkoB. MexaHu3mMbl OeNCTBUS  (PEPMEHTOB.
Yrnesoabl. MoHocaxapugbl, onuvrocaxapugbl 1 nonucaxapugbl. PyHKUUKM yrneBOAOB.
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Jinnngpl. ®yHkumm nunuagos. HyknenHosble kucnotel.  OHK: cTpoeHune, cBoKnCTBa,
dyHKkumn. PHK: ctpoeHnune, Buabl, pyHkunn. ATO: ctpoeHne n yHKLMN.

CtpoeHne n dpyHkumn knetku. Obuiee ctpoeHue knetkn. OCHOBHbIE YacTu n
opraHouabl KneTkn, mnx dyHkumn. [NpokapuoTUdeckme u 3JyKapuoTUYECKME KITETKM.
Bupycbl kak HekneTtodHass ¢opma XuM3HM U uX 3HadveHue. bopbba € BUPYCHbIMUK
3abonesanuamu (CMWO v gp.), mepbl NPOPUNAKTUKN BUPYCHbIX 3a60neBaHuin.

O6meH BewecTB W npeBpalleHUe 3Heprum B KneTke. ABTOTPOMbI W
retepoTpodbl. MukcoTpodbl. PepMeEHTATUBHBIA XapaKTep peakumn obmeHa BELLECTB.
lMnactunyeckumn obmeH. doTOCUHTES. dasbl doTOCUHTESA. XeMOCUHTES.
OHepreTnyecknin obmMeH. dtanbl SHEPreTU4Yeckoro obmeHa.

XpaHeHue, nepefaya M peanusauus HacneacTBEHHOW MHGOPMaLMKM B KIeTKe.
CTpoeHue n gyHKUMM XpomocoMm. ['eH, reHom. 'eHeTunyeckmn kod. buocmHTes Genka,
peakumMm mMaTpuyHoro cuHtesa. Perynauua paboTbl reHoB M npoueccoB obmeHa
BELLIECTB B KNeTke.

Xun3HeHHbIN uMKn KneTku. Knetkm m mx pasHoobpasve B MHOrOKMETOYHOM
opraHusme. [uddepeHumpoBka knetok. ComaTnyeckne n nosioBble KIeTKu.

KnetoyHbln uukn: vHTepdasa u geneHve. Mutos, 3HayeHue muTO3a, asbl
Mutosa. Menos, 3HayeHne mMenosa, dasbl Menosa. Menos B KMU3HEHHOM LUKNE
opraHmama. ObpasoBaHue ramer.

HdemoHcmpayuu
CTtpoeHue u cTpykTypa benka.

CtpoeHune monekyn HK n PHK.

Pennukauna OHK.

CxeMbl 3HepreTuyeckoro obmeHa n buocmHTesa benka.
OOMeH BeLecTB U NpeBpaLleHne aHEPrun B KreTke.
doTOCUHTES.

CTpoeHune KNeTok NpoKapuoT U 3yKapuoT, CTPOEHNE U MHOroobpasune KneTok pacTeHui
N XKUBOTHBIX.

CTtpoeHue Bupyca.

doTorpaumn cxem CTPOEHUS XPOMOCOM.

Cxema cTpoeHus reHa.

Cxema muTO3a 1 Meno3sa.

2. OPTAHU3M. PASMHOXEHUWUE U UHOUBUAYAITIbHOE PA3BUTUE
OPIrAHU3MOB

PasmHoxeHne opraHmamoB. OpraHuam — eguHoe uenoe. MHorooGpasue
opraHnamoB. PasMHOXeHMe — BaxkHelllee CBONCTBO >XMBbIX OpraHuamoB. [lonosoe n
6ecnonoe pasmHoxeHune. MameToreHes. CTpoeHne NonoBbix KneTok. OnnogoTBOPEHME.
[NMapTeHoreHes.

MHauBuayanbHoe pa3BuTUE opraHMama (OHToreHes). OMOpUOHanbHbIA 3Tan
OHTOreHesa. OcCHOBHble CcTagunm 3MOpuoHanbHOro  pa3sutmsa.  OpraHoreHes.
MocTambproHanbHoe pa3BuTure.

CxoncTtBo  3apofblillen nNpeAacTaBuUTENEn pasHbiX FPynn  MO3BOHOYHbLIX — Kak
CBMOETENbCTBO WX 3BOJSIIOLMOHHOIMO poAacTBa. [1puuMHbl HapylweHui B pasBUTUn
opraHn3amoB. KN3HEHHbIE LUKNbI.

UHaouBuayanbHoe pa3BuTME YenoBeKa. PenpoayktMBHOoe — 340pOBbLE.
MocnencTBua BNUSHUS arnkoronsi, HUKOTUHA, HAPKOTUYECKUX BELLECTB, 3arpsi3HEeHus
cpeabl Ha pa3BuUTME YeroBeka.

HAdemoHcmpayuu
MHoroobpasve opraHnm3mosB.

Becnonoe paamMHoOXeHMe opraHnM3moB.
OnnogoTBOpEHME Yy pacTEHUN.



MHD,MBM,EI,yaJ'IbHOG pa3BuTne opraHnmama.
Tunbl I'IOCT3M6pVIOHaJ'IbHOFO pa3BUTUA XNBOTHbIX.

3. OCHOBbI TEHETUKW U CENNEKLIUN

OcCHOBbI y4eHUs1 0 HacneaACTBEHHOCTU U UBMEHYUBOCTU. [eHeTKa — Hayka O
3aKOHOMEPHOCTSAX HacneACTBEHHOCTU U M3MEHYMBOCTM opraHuamoB. . MeHpgenb —
OCHOBOMOSOXHUK TeHeTUKN. [eHeTudeckas TepMUHOMNOrMS U cumBonvka. MeToabl
reHeTukn. FeHoTun n oeHoTun.

3aKkoHbl HacrneacTBEHHOCTW, ycTaHoBreHHble . MeHgenem. MoHornbpuaHoe wm
anrmbpunaHoe ckpelumBaHue. AHanuaupylowee ckpelimBaHme. XpoOMOCOMHas Teopus
HacneacTeeHHocTU. CuenneHHoe HacrnegoBaHue, KpoccuHroBep. Baammopencteue
reHoB. 'eHeTuka nona. CuenneHHoe ¢ NOfIoM HacrnegoBaHue. 3HadYeHne reHeTUKM Onsg
cenekumMm n mMeaumuuHbl. 'eHeTudeckoe kapTupoBaHue. [eHeTuka 4YenoBeka, MeToAbl
N3ydeHUss TEHETUKN Yyenoseka. HacneactBeHHble 6OMe3Hn 4yernoBeka, UX NPUYMHBLL U
npocunaktuka. BnusaHue ankoronvMama, HapKOMaHUM, KypeHUs Ha HacnenCTBEHHOCTb.
OTnyeckme acnekTbl B 06nacTn MeauUMHCKOM FrEHETUKN.

3aKOHOMEpPHOCTU MU3MEHYUBOCTU. [eHOTUN M cpena. HacneactBeHHas, vnu
reHoTMnuyeckas, N3MEHYNBOCTb. Bugpbl HacneacTBEHHOM N3MEHYMBOCTM.
KombuHaTtmBHasa nameH4mBoctb. Mytaumm, Buabl mytaumi. MyTareHbl, nx BnvsiHue Ha
opraHusmbl. MogudvkaunmoHHasa, wunvM  HeHacrneAcTBeHHasi, M3MeH4MBOCTb. Hopma
peakuuu npuaHaka. BapuaunoHHbIn psa n BapuaunoHHas KpuBasi.
LinTtonnasmatnyeckan (BHesgepHas) HacrneaCTBEHHOCTb U M3MEHYMBOCTb. BnusiHue
MyTareHOB Ha 300pOBbLE YerioBeka.

OcHOBbI cenekuun pacTeHMn, )KUMBOTHbIX U MUKPOOPraHM3MoB. [eHeTka —
TeopeTnyeckad OcCHoBa cenekuun. [domecTukaums (ogoMallHMBAHWE XMBOTHbLIX W
BblpallnBaHWe KynbTYPHbIX PAcTeHMI) — HadanbHble aTanbl cenekuuun. Yyenue H.U.
BaBunosa 0 ueHTpax MHOroobpasuss M MNPOUCXOXKOEHUSA KYIbTYPHbIX PaCTEHWUN.
OcHoBHble MeTOAbl cenekumn: rmbpuansaunsa U UCKYCCTBEHHbIM OTOOp. eTepo3uc u
€ero ucnonb3oBaHWe B cenekunn. buoTexHonorusi, ee OOCTMXKEHUS W MEPCneKTUBbI
pasBuTusA. PaclumpeHne reHeTM4eckoro pasHoobpasns CcenekuMOHHOro martepuana:
nonunnonausi, oTAaneHHas  rmMbpuausaums,  SKCNepUMEHTarnbHbIA  MyTareHes,
KNeToyHas  MHXeEHepusl,  XPOMOCOMHAas  MHXEHEepusi, TeHHas  WHXEHepus.
BbuobesonacHoCTb. OTMYecKMe acnekTbl HEKOTOPbIX LOCTUXKEHUA B OMOTEXHOMOrUW.
KnoHnpoBaHue XMBOTHbIX (NPOGeMbI KITOHMPOBaHMS YenoBeEKa).

OCHOBHblE [OOCTWXXEHUSI COBPEMEHHOW CenekuuMuM KyrbTYPHbIX pPacTEHUR,
AOMALLHUX XUBOTHbBIX N MMKPOOPraHM3MOB.

HdemoHcmpauyuu
MoHornbpmaHoe n gurnbpngHoe CKpeLLunBaHue.

[MepekpecT XpOMOCOM.

CuenneHHoe HacnegoBaHMe.

LleHTpbl MHOroobpasvsi 1 MPOUCXOXKOEHUS KYyNbTYPHbIX pacTeHUA U  OOMAaLLHUX
XUBOTHBbIX.

MBpunamnsauus.

McKyCcCTBEHHbIN OTOOP.

HacnegcTteeHHble 6ones3Hn Yyenoseka.

lpakmu4eckue 3aHsIMus
CocTaBneHne NpocTenLLMX CXeM MOHOMMOPUOHOIO U ANTMBPUAHOIO CKpeLuBaHus.
PeleHune reHeTu4ecknx 3agav.



4. MPOUCXOXAEHUE U PA3BUTUE XKU3HU HA 3EMIJIE.
9BOJIIOLIMOHHOE YYEHUE

MpoucxoxaeHne M HavanbHble 3Tanbl Pa3BUTUA XU3HU Ha 3emne. MeTtoabl
OAaTUPOBKM  COObLITMMA  MNPOLUNIOro,  reoxpoHonormyeckass  wkana.  [unotesbl
NPOUCXOXAEHNA XM3HM Ha 3emne. W3yyeHMe OCHOBHbIX 3aKOHOMEPHOCTEWN
BO3HWKHOBEHWS, PasBUTUS U CyLLeCTBOBaHUA XU3HM Ha 3emne. OCHOBHble 3Tanbl
aponoumm buocepbl 3emnun. KnoveBblie COOLITUS B 3BOSTOLNN PACTEHUIN U XKUBOTHbIX.
BbimMupaHue eudoe u e20 fpu4vuHbl. YCNOXHEHUE XMBbIX OpPraHU3MoB B npouecce
9BONOLMN.

Uctopusa pasButuAa 3BONMIOLUOHHBLIX naen. 3HadyeHme pabot K. JlnHHes, XK.b.
JlTamapka B pasBuTMM 3BOSIOLMOHHBIX Maen B Ouonorun. OBOMIOLMOHHOE Yy4yeHune Y.
HapsuHa. EcTtectBeHHbIi 0T6Op. Ponb 3BOMOUMOHHOIO yveHuss B (hOpMMpOBaHUM
COBPEMEHHON eCTECTBEHHO-HAaY4YHOWN KapTUHbI Mupa.

MukpoaBonwuma UM Makpoasonwuua. KoHuenuua Buga, €ro Kputepuwu.

Monynsums — CTPYKTypHas eavHuua Buaa w aponwounn. CuHTeTMdeckas Teopust
aponoumn. CBuaeTenbcTBa 3BOMIOLUUM  XKMBOW  NpUpoAbl:  ManeoHTONorM4yeckue,
CpaBHUTENbHO-aHAaTOMUYECKUE, ambpuonoruyeckue, Buoreorpaduyeckue,

MOneKynspHo-reHeTuyeckme. Mukpoasonouunsa. Bua, ero kputepuun. [Monynsauma —
anemMeHTapHasa eguHuua asonoumn. [OBvXywine cunbl 3BOMOUUKW, UX BIIMSHWE Ha
reHocoHa nonynsumn. YpasHeHnne Xapau-BanH6epra. ®opmbl ecTecTBeHHOro otbopa:
ABVXyLada, crtabunusnpylowasa, OM3pynTMBHaAA. JKonornyeckoe u reorpadguyeckoe
BngoobpasoBaHne. CoBpeMeHHble npeactaBneHnss o BuagoobpasosaHum (C.C.
YetBepukos, W.N. LmanbrayseH). Makpoasontouusi. OCHOBHble HanpaBrieHust
9BOMOUMOHHOrO npouecca. buonornyecknit nporpecc M BGUMOMOrMYECKnin perpecc.
®dopmbl  3BOMOUMKN:  OUBEPreHUMsi, KOHBepreHuus, napannenusm. MexaHu3mbl
apantaumn. Kossonoums.

MHoroobpasve opraHmMsmMoB U MPUCNOCOBNIEHHOCTL OpraHM3MoB K cpede
obuTaHua kKak pesynbTaT aBonounn. [NpuHUMNBI  Knaccudukauumn, cuctemaTuka.
CoxpaHeHne buonornyeckoro MHoroobpasms Kak OCHoBa YCTOMYMBOCTM Buocdepbl U
NPOrpeccuBHOroO ee pasBuUTUS.

HdemoHcmpayuu
Kputepun Buaa.

CTtpykTypa nonynaumu.

ApanTuBHble 0COGEHHOCTM OPraHN3MOB, NX OTHOCUTESbHbIV XapakTep.
OBOMIOUNOHHOE APEBO PaCTUTENBHOIO MUpa.

OBOJSIIOLNOHHOE APEBO XUBOTHOIO MUpa.

MpeacTtaBuTENN PEaKMUX N NCHE3AIOLLMX BUAOB PACTEHUN U XXUBOTHBbIX.

lpakmu4yeckue 3aHsIMus
OnucaHune ocoben ogHoro Bnga no MoposiorMyeckoMy KpuTepmio.

MpucnocobrneHne opraHM3mMoB K pasHbiM cpegam oOuTaHus (BOOHOW, Ha3eMHO-
BO34YLLUHOM, MOYBEHHOMN).

OnucaHune npucnocobneHHOCTN opraHmama 1 ee OTHOCUTENBHOIO XapakTepa.

AHanns n oueHka pasnnyHbIX rMnoTe3 NPONUCXOXOEHNUS XU3HW.

5. NIPOUCXOXXAEHUE YEJNTOBEKA

AHTponoreHe3 (3Bosnwouusa 4Yernoseka). Osoniouna npumaTtoB. CoBpeMeHHble
rmnoTesbl O MPOMCXOXAEeHMM YenoBeka. [JokasaTtenbCTBa poaCTBa 4enoBeka C
MMAEKOMUTAKWNMMN  XKUBOTHbIMU. JTanbl 3BOMOUUK  YernoBeka. [BwKyline cunbl
aHTponoreHesa.

Pacbl yenoBeka, nx npoucxoxaeHne n eanHcTeo. Kputnka pacusma.

HdemoHncmpauyuu
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UepTbl CXo4CTBA M pasnnymsi YenoBeka U KUBOTHbIX.
UepTbl CxoACTBa Yernoseka 1 NnpMmaTos.
lMpoucxoxaeHne Yyenoseka.

YenoBeyeckue pachl.

6. OPFTAHU3MbI U OKPYXXAIOLLAA CPEOA

JKONorMae — Hayka O B3aMMOOTHOLUEHUSAX OpPraHM3MOB Mexay cobou u
OoKpyXaroLwen cpenon. Jkonorndyeckme akTopbl, UX 3HAYEHME B XM3HU OPraHnM3mMoB,
3aKOHOMEPHOCTM  UX  BMAUSIHUA  Ha  OpraHuamMbl  (MPMHUMA  TONEPAHTHOCTM,
nmmuTupytowme daktopsl). MNMprucnocobneHns opraHn3mMoB K AENCTBUIO IKONTOMMYECKNX
dakTopoB. buonornyeckne putmbl. B3anmogencTBme 3KONOrMYEcKMX (pakTopos.
JKonornyeckas HuLwa.

BuoreoueHos.  Okocuctema.  PasHoobpasve — akocucteMmM.  KOMMOHEHTHI
akocuctembl. BupgoBass M npocTpaHCTBEHHasi CTPyKTypa 3KOCUCTEM. Tpodunyeckue
ypoBHW. Tunbl NuweBbIX uenen. NMuwiesas cetb. KpyroBopoT BELECTB N MNOTOK 3HEPTUK
B 9Kocuctemax. buoTtudeckne B3aMMOOTHOLLUEHUSI OPraHM3MOB B 9KOCUCTEME:
KOHKYPEeHUMsi, CUMMOMO3, XUWHW4YeCTBO, Napasntnam. CBOWCTBA  3KOCUCTEM.
MpoayKTMBHOCTL U BUomMacca 3KOCUCTEM pasHbiX TUMOB. [NMPUYUHBI YCTONYMBOCTU U
CMeHbl 3kocucteM. Camoperynsauust akocucteM. Cykueccus. locneacteust BRvsiHUS
AeATenbHOCTUN YernoBeka Ha akocuctembl. CoxpaHeHne GuopasHoobpasus kak OCHoBa

YCTOMYMBOCTM IKOCUCTEMBI. WCKycCTBEHHble coObLecTBa — arpo3KOCUCTEMbI U
ypb0o3aKocMCTEMBI, X OCOBEHHOCTMW.
Buociepa — rnobanbHas 3kocuctema. YdeHue B.. BepHagckoro o

6uocoepe. Crpyktypa Oumocdepbl. Hoocdepa. 3akOHOMEPHOCTU CyLLECTBOBAHUS
Brocdepbl. KOMNoHeHTLI Bruocdepsbl 1 nx ponb. Ponb XnBbix opraHMamoB B Buocgepe.
KpyroBopoT BaXHenLLMX BUOreHHbIX 3NemMeHToB (Ha NpuMmepe yrinepoaa, a3oTta u ap.) B
Buocoepe. bruoreHHas murpaumst atomo. OCHO8HbIE BUOMbI 3eMriu.

Buoccepa un yenosek. Ponb u4enoseka B ©Ouoctepe. AHTpPONOreHHoe
BO34encTeme Ha Buocoepy. 3arpsasHeHune Buocoepsl. BoagencTteue
NPON3BOACTBEHHOM AEATENBHOCTU HA OKPY»KatoLLyto cpeny B obnactu ceoen Oyayuien
npoceccun.

OKOMorMs Kak TeopeTudeckasi OCHOBa pauUoOHaNbHOro NpUPOAONONb30BaHNSA U
oxpaHbl npupoabl. CoxpaHeHne MHoroobpasns BMAOB Kak OCHOBA YCTOMYMBOCTM
B6uocoepbl. BoccmaHosumenbHass akonoaus. [lpobnembl yCTOMYMBOrO pasBUTUS.
MmobanbHble akonornyeckme NpPobnemMbl U NyTU UX PELLEHUS.

HdemoHcmpauyuu
Okonornyeckme akTopbl U UX BIIMSSHUE HA OpraHM3Mbl.

MeXB1aoBble OTHOLLIEHUS: KOHKYPEHUMS,, CUMBNO03, XULLHNUYECTBO, Napa3nTn3m.
ApycHOCTb pacTuTenbHoro coobuecTaa.

MvweBble Lenu 1 ceTn B BuoLeHose.

Jkonornyeckme nupamubl.

Cxema akocucTeMbl.

KpyroBopoT BeLLECTB U NpeBpaLleHne 3HepPrum B 9KOCUCTEME.

Buocdepa.

KpyrosopoTt yrnepoga (asota u gap.) B buocdepe. Cxema arpoakoCUCTEMBbI.
Oco60 oxpaHsieMble NpupoaHble TeppuTopun Poccun.

lpakmu4eckue 3aHsIMus
OnucaHnMe aHTPOMOreHHbIX WM3MEHEHWA B eCTECTBEHHbIX NPUPOOHLIX NaHawadTax
CBOEN MECTHOCTM.

CpaBHUTENbHOE ONUCaHMe OAHOW U3 eCTECTBEHHbIX MPUPOAHbLIX CUCTEM (Hanpumep,
neca) u Kakon-Hmbyab arpoakocmucTeMbl (HaNpUMep, NWEHNUYHOro Nons).
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CocTtaBneHue cxem nepegadn sewectB U 3Heprmn nNo uendam rnnuTtaHnda B I'IpMpOD,HOI7I
9KOCuUCTemMe 1 B arpoLeHose.

7. BUOHUKA

BuoHMka Kak oAHO U3 HanpaBfieHMn Ouonorum wu KUOGEepHEeTUKMU.
PaccmoTpeHne GuoHukon ocobeHHocTe MOPGOPU3NONOTMHECKOM OpraHMsaumm
XMBbIX OPraHM3MoB M WX UCMOMb30BaHUA ANA CO3[4aHUS COBEPLUEHHbIX TEXHUYECKUX
CUCTEM U YCTPOUCTB NO aHasrorMm C XuWBbiIMW cuctemamu. [puvHUMNBI U NpUMepbl
NCNONb30BaHUSA B XO3ANCTBEHHOMW AEeATENbHOCTU Ntoaen MopdOyHKUMOHAMNbHbIX YepT
opraHvMsaunmn pacTeHUN N XXUBOTHbIX.

HdemoHcmpayuu
AspoanHamuyeckme N rmgpoavHamMmuyeckme YCTPOMCTBA B XMBOW MpUpode U TeXHUKe
(cxeMbl, pUCYHKN).

MpumepHbIe TeMbl pedepaToB

* KneTo4Hasa Teopusi CTPOEHNSA OpraHn3mMoB. CTopusa n cCoBpeMEHHOE COCTOSIHME.

* HacnegcrtBeHHasa nHopmMauma n nepefaya ee U3 noKONeHnsa B NOKONEHe.

* Ycnexu coBpeMEHHOW reHeTUKM B MeQULIMHE N 30paBOOXPaHEHUMN.

e WcTopusa pa3BuTMS 3BOMNIOLMOHHBLIX naen oo Y. JapsuHa.

* «Cuctema npupogbl» K. JInHHes n ee 3Ha4eHne onga passutna buonormn.

» CoBpeMeHHble NpeAcTaBNeHNsa 0 MeXaHM3Max 1 3aKOHOMEPHOCTSIX ABOSNIOLMUMN.

» CoBpeMeHHble MpeacTaBneHns O 3apoXAeHUU XU3HW. PaccMoTpeHue u oueHka
PasnNUYHbIX rMNOTE3 NPOUCXOXKAEHWS

» 3Ha4yeHne 65IM3KOPOACTBEHHOIO CKpeLLUMBaHUS

o CoBpeMeHHbI 3Tan pasBuTUA 4YenoseyecTBa. Yenoseyeckue pacbl. OnacHOCTb
pacu3ma.

» Bospgencteue YenoBseka Ha NpUPoOAY Ha PasfMyHbIX 3Tanax pasBUTUS YENoBEYECKOro
obuiecTBa.

» BnimaHue okpyxatoLlen cpeabl U ee 3arpsi3HEHUS Ha pas3BuUTUE OpraHN3MoB.

* BnunaHue kypeHus, ynoTpebneHus ankorons W HApPKOTUKOB poAUTENsSMU Ha
aMbBpuoHanbHoe pa3suTne pebeHka.

* BnusHeupbl - Yyao KN3HW.

* BeretatnBHoe pa3smMHOXeHME.

* buonornyeckoe 3HayeHMe MeTamopdo3a B MNOCTOMOPMOHANBHOM  pPasBUTUMK
XUBOTHBbIX.

* BupycHble 3a6oneBaHns YenoBeka, XXMBOTHbIX N pacTEHUN.

e BuTamMuHbl, hepMeHTbl, TOPMOHbI U UX POfib B OpraHu3ame. HapyweHuna npu mnx
HegocTaTke U n3dbITKe.

e [pUYnHBbI N rpaHuLbl YCTOMYMBOCTM Guocdepbl K BO3AENCTBUIO AEATENBbHOCTM
noaeun.

* buroueHo3bl (3KOCUCTEMBI) Pa3HOro YPOBHA M UX COMOAYMHEHHOCTb B rnobanbHomn
aKkocucteme — drocgepe.

» XKunBoe BellecTBo. Ero ponb B KpyroBopoTe BELLECTB

* BupgoBoe un akonornyeckoe pasHoobpasne 6uoLeHo3a Kak OCHOBa ero YCTONYNBOCTM.

» [loTOK aHeprum n Lenu NUTaHus.

e [loBbllweHNe NPOAYKTUBHOCTM (POTOCMHTE3A B WCKYCCTBEHHbIX 9KONOrMYeCcKunx
cucTemax.

» Cykueccum n nx gopmeil.

» PasnuyHble akonormyeckne nupamuvabl U COOTHOLLIEHUSI OPraHM3MOB Ha KaXZowm KX
CTYMNEHMW.

* [lyTv noBbIWEHMs BMONOrMyeckon NPOAYKTUBHOCTU B MCKYCCTBEHHbIX 3KOCUCTEMAX.
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Ponb NpaBUTENbCTBEHHbIX N 0obLLECTBEHHbIX 9KOS0rM4YecKnx
OpraHu3aunin B COBPEMEHHbIX Pa3BUTbIX CTpaHax.

PauunoHanbHoe ncnonb3oBaHne U oxpaHa HeBO306HOBNSEMbIX NPUPOAHbBIX PECYPCOB
(Ha KOHKPETHbIX NpuMepax).

OnacHocTb rnobanbHbIX HapyweHun B 6uoctepe. O30HOBbIE «ObIPbI», KACOTHbLIE
A0XOW, CMOTU 1 UX NpeaoTBpaLleHune.

JKonornyeckme Kpusucbl WM 3KOMormyeckme katactpodbl. [lpegoTBpalieHne nx
BO3HMKHOBEHMS.

CyLWHOCTb KNOHMPOBaHUA.

"eHHasa nHXXeHepus N eé OCHOBHLIE NPOBNeMbI.

HacnenctBeHHble 60ne3Hn YenoBeka: Npeanochifiki BO3HUKHOBEHWS.

OcobeHHOCTUN cenekunmn pacTeHnn.

OcobeHHOCTH cenekunn MMKpOOpPraHN3MoB.

OcobeHHOCTU cenekuum XUBOTHbIX.

BuoHuka. TexHnyecknin B3rnsa Ha XX1MBY Npupoay.
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6. TEMATUYECKOE NIIAHUPOBAHUE C ONPEAENEHUWEM OCHOBHbIX BUOOB
YYEBHOU OEATENNIbHOCTU OBYYAIOLLUMUXCA

Bua yye6HoM paboThbl O6bem
4Yacos

MakcumanbHasa y4yebHas Harpy3ka (Bcero) 96
AyautopHas yyebHas paboTta (o6s3aTenbHble y4eOHble 3aHATUA)
(Bcero) 74
B TOM YMChE:
nekymu 37
NpakTU4YECKNE 3aHATUSA 37
BHeayauTopHas (camocTosiTenbHas) y4yebHasn paboTa 29
oby4arouierocs (Bcero)
B TOM YMChE:
camocTtodaTenbHaa pabota (noaroToBka pedyepaToB MO 3agaHHbIM
TemMaMm C UCMNoNb30BaHNEM MHAOPMALMOHHbLIX TEXHOMOMIA, NOArOoTOBKA 22
K TeCTaMm, YCTHbIM OTBETaM)
UtoroBas aTtrectaumsa B cpopme 3a4eTa C OLLeHKOMN

TEMATUYECKOE NMJIAHMPOBAHUE

Ne CopepxaHue obyveHus Konmuectao
nn yacoB
AyaAUTOpHbIE 3aHATUSA
1 BeeneHue 4
2. YyeHune o knetke 10
3. OpraHnsm. PasamHOXeHNe 1 nHOMBMAyanbHOE pas3BuUTmE 10
4 OCHOBbLI FEHETUKN 1 cenekuum 10
5 [MponcxoxaeHne n pasBuTmne xn3HuM Ha 3emne. SBOSIOLNOHHOE 10
yyeHue
6. [MpoucxoxaeHne Yyenoseka 10
7. OcHoOBBbI 3KOSIOrNN 10
8. BuoHunka 10
UToro: 74
BHeayauTopHasa camocTosiTenibHasa paboTa
camocTtodaTenbHasa paboTa (NogroToeka K yCTHbIM OTBETaM Mo
3adaHHbIM TeMaM, NOAroToBKa pedhepaToB C UCNOMb30BaAHNEM 22
MHAOPMALMOHHbIX TEXHOSOMMIA, NOArOTOBKA K KOHTPOSbHbLIM
paboTam 1 TECTMPOBAHMIO MO U3YYEHHbIM TEMaM)
Bcero: 96
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLLUXCA

CopepxaHne obyueHus

XapakTepucTuka oCHOBHbIX BUAOB AEATENIbHOCTYU
CTYAEHTOB (Ha YpOBHe y4eOHbIX AeNCTBUN)

BBepneHune

OsHakomMmneHne ¢ Gronornyeckummn cuctemamm pasHoro
YPOBHS: KIETKOW, OpraHM3mom, nonynsaumnen,
akocuctemomn, buoccepon. OnpegeneHune ponum
oGuonornm B dhopMnpoBaHmMmM COBpEMEHHON
€CTEeCTBEHHO-HAy4YHON KapTUHbI M1pa U NPaKTU4ECKON
aearenbHocTu nogen. O6yyeHne cobniogeH1Io NpaBu
noBegeHuns B npupoae, 6epexxHoMy OTHOLLEHMUIO K
Buonornyeckum o6beKTaM (PaCTEHUAM U KUBOTHBLIM U
nx coobLiecTBam) N X oxpaHe

1. YYEHUE O KNETKE

1.1 Xummnyeckasa opraHusauus
KNeTKun

YMeHne NpoBOaUTbL CpaBHEHNE XMMNYECKON
OpraHM3aLmm XnBbiX N HEXMBbLIX 06beKTOB. MonyyeHune
npeacTaBrieHnst O PONv OpraHUYeckux u
HeopraHNM4yeckux BeLLEeCTB B KIeTKe

1.2 CtpoeHue n PyHKLUU KIeTKN

N3yyeHne CTpoeHUs KNeToK ayKapuoT, CTPOEHNUSA 1
MHOroobpasms KNeTok pacTeHUN M XXMBOTHbIX. M3yyeHne
OpraHoMaoB KIEeTKN N UX YHKLMNA.

CpaBHeHWEe CTPOEHUS KNETOK PaCTEHMIN U XKUBOTHbIX

1.3 O06MeH BelecTB U
npeBpalieHne IHepPruu B KrneTke

YMeHune CTponTb CXembl 3HepreTn4eckoro obmeHa u
OuocnHTesa benka.

MonyyeHne nNpeacTaBneHns 0 NPOCTPaHCTBEHHON
cTpykType 6enka, monekyn AHK n PHK

1.4 XKM3HEeHHbIN LUKN KNeTKu

O3HakoMneHune ¢ KIeTOYHOM TEOPUEN CTPOEHUS
OpraHM3MoB.

YMeHne caMoCcToATENBHO NcKaTh AoKa3aTenbCTBa Toro,
YTO KIeTKa — dneMeHTapHas XuBas cuctema u
OCHOBHasi CTPYKTYPHO-PYHKUNOHaNbHasa eanHmLa Bcex
XWBbIX OpraHN3moB

YMeHne caMoCToATENBHO HaXoAUTb OTNINYNA MUTO3a OT
Menosa, onpeaensas 3BOMOLMOHHYIO POfib 3TUX BUAOB
OeNeHns KNeTkn

2. OPTAHU3M. PABMHOXEHMU

E W MHOUMBUAYAIIbHOE PASBUTUE OPTAHU3MOB

2.1 PaaMHOXeHune opraHn3mMoB

OBnageHune 3HaHUAMKN O Pa3MHOXEHUN Kak O
Ba)KHENLLEM CBOWCTBE XMNBbIX OPraHn3mMoB. YMeHne
CaMOCTOSAATENIbHO HaxXoAuTb OTNMYKnSA 6ecrnonoro
pasMHOXEHUS OT NOSIOBOrO pa3MHOXEHUs, onpeaenas
9BOJTOLMOHHYIO POSib 3TUX CNOCOBOB Pa3MHOXEHNS

2.2 UlhauBuayanbHoe pa3BuTue
opraHusma

O3HaKkoMIeHME C OCHOBHbLIMW CTaAUAMU OHTOreHesa
Ha Npumepe PasBUTHS NO3BOHOYHBIX KUBOTHbIX.
YMeHue xapakTepr3oBaTb cTagum
NOCTAaMBPMOHANBHOro Pa3BUTUA Ha NPUMepe YenoBeka.
O3HakoMIeHME C NPUYMHAMM HapyLLEHWIA B pasBuUTUM
opraHu3MoB. Pa3BuTne ymeHus npaBubHO
dopmmpoBaTh AoKa3aTenbHyo 6a3y 3BOMOLNOHHOIO
pPasBUTUSA XMBOTHOIO Mypa
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2.3 UhauBuayanbHoe pa3Butue
yenoBseka

BrisiBrieHne n onucaHue NpM3HaKoB cxoAcTtBa
3ap0/:|,b|u.|e|7| yenoBeka 1N Apyrnx no3BOHOYHbLIX KakK
AoKazaTesibCTBa X 3BOJTOUMOHHOIO poacTtBa.
I'Ionyqume npencrtaBiieHnAa 0 nocneacTtBuUAX BInNAHNA
arnkorond, HUKOTUHa, HapKOTUYECKNX BELLIECTB,
3arpAa3HeHuna cpenbl Ha pa3BuTne U penpoayKTnBHOeE
300pPOBbE YeJI0BEKA

3. OCHOBbI TEHETUKW U CENEKUWUNA

3.1 3aKOHOMepHOCTHU
M3MEeH4YMBOCTHU

O3sHakomneHne ¢ HacneacTBeHHOW U
HeHacneaCcTBEHHOM N3MEHUYMBOCTbLIO N ee
OG1onornM4eckon ponbo B 3BOMOLNN XUBOFO MUpa.
MonyyeHne NpencTaBrieHnst O CBA3N FrEHETUKN U
MeanuuHbl. O3HaKoMMeHWe ¢ HacneaCcTBEHHbIMU
Oones3Hs MK YernoBeKa, UX NMpUYNHaAMK U
NPOdUNAaKTUKON. N3ydyeHne BNUSHUS ankoronmama,
HapPKOMaHWUK, KypeHUs1 Ha HacneaCTBEHHOCTb Ha
Buaeomatepuane. AHanms3 eHoTUNn4Yeckomn
N3MEHYMBOCTU. BbiiBNeHMe MyTareHoB B OKpyXatoLen
cpefe u KOCBEHHas OLieHKa BO3MOXXHOIO UX BIIUSIHNA Ha
OpraHnam

3.2 OcHOBBbI ceneKkuumn
pacTeHUM, XXNBOTHbIX U
MUKPOOPraHM3MoB

MonyyeHne nNpeacTaBneHns O reHeTUKe Kak o
TEOPETUYECKOM OCHOBE CENEKUMN.

Pa3suTre metanpegMeTHbIX YMEHUIW B npoLiecce
HaXOXOEeHNs Ha KapTe LLeHTPOB MHOroobpasus u
NPOUCXOXOEHUS KYNbTYPHbBIX PaCTEHUIN N JOMALLHMX
XXUBOTHbIX, OTKpbITbIX H.A. BaBnnosbIM.

M3yyeHne meTonoB rubpuamsaumm n NCKYyCCTBEHHOIO
oTbopa. YMeHune pa3bnpaTtbCs B 3TUHECKUX acnekTax
HEKOTOPbIX AOCTUXEHUI B BUOTEXHONOrMK:
KNOHUPOBAHUN XMBOTHBIX 1 NpobnemMax KnoHUpoBaHWs
yernoeka. O3HakoMIeHMe C OCHOBHbIMU JOCTVXKEHUAMM
COBPEMEHHOW cernekLmMu KynbTYpHbBIX pacTeHUN,
AOMaLLHUX XXMBOTHbIX 1 MUKPOOPraHM3mMoB

4. MPOUCXOXAEHUE U PA3BU

TUE XKU3HU HA 3EMIJIE. 3BOJIIOLUMOHHOE YYEHUE

4.1 MNMpoucxoxaeHune n
HavanbHble 3Tanbl pa3BUTUA
»KM3HU Ha 3emne

AHanu3 1 oueHKa pasnNMYHbIX rMNoTe3 NPONCXOXAEHMWS
XU3HW.

MonyyeHve npeacTaBneHns 06 yCNOXHEHUMN XKUBbIX
opraHvM3moB Ha 3emne B npouecce 3BOoLMN. YMeHne
3KCNepuMMeHTanbHbIM NyTEM BbISBMSATb aganTUBHbIE
0COBEHHOCTN OpPraHM3mMOB, X OTHOCUTENbHBIN Xapak-
Tep. O3HaKOMNEHNE C HEKOTOPbIMU NPEeACTaBUTENAMU
PEAKUX N UCHE3AIOLLMX BUOOB PACTEHNN U XKUBOTHbIX.
MpoBeneHve onucaHns ocober ogHoro Buaa no
MOPdOOrM4ecKoMy KpUTEPUIO NPY BbIMONTHEHNM
nabopaTopHon paboThl. BeisiBneHne vept
NPUCNOcobNeHHOCTM OPraHN3MOB K pasHbIM cpeaam
o6uTaHns (BOAHOMN, HA3EMHO- BO34YLLHOW, MOYBEHHOWN)
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4.2 Uctopusa pa3ButusA
3BOJTIOLUMOHHbIX ngen

M3yyeHne Hacneamns yenoseyecTBa Ha nNnpuMmepe
3HaKOMCTBa C UCTOPUEN Pa3BUTUSA IBOSTIOLMOHHBIX MOEN
K. IlnnHesn, XK. B. NTamapka Y. OapsuHa. OueHnBaHue
PO 3BOMOLMOHHOMO y4eHUs B (POPMUPOBaHUN
COBPEMEHHOW eCTECTBEHHO-HAYYHOW KapTuUHbI MUpa.
Pa3BuTne cnocobHOCTM SICHO U TOYHO U3naratb CBOU
MbICIIN, JIOrM4yeckn 060CHOBbLIBATbL CBOK TOYKY 3pEHUS,
BOCMNPUHUMATb 1 aHaNnM3npoBaTb MHEHUS
cobeceqHMKOB, NpM3HaBasa NpPaBo ApYyroro YenoBeka Ha
NHOE MHEHUe

4.3 MukpoaBonouus 1
MaKpo3Bonoumsa

OsHakoMneHne ¢ KoHUenumen Bnaa, ee Kputepusimu,
nogbop NPUMEPOB TOrO, YTO NONYNSALUMSA — CTPYKTYpHas
eOvHMLa BUAA U 3BOMHOLUN.

O3HakoMneHne ¢ ABMXKYLLMMUCS CUNaMmn 3BONIOLNN 1
ee JokasaTenbCTBaMu.

YCBOEHUE TOro, YTO OCHOBHBIMW HAMpPaBeHNsIMM
9BOJIIOLIMOHHOIO Nporpecca ABnstTCa brMonornyeckuin
nporpecc n bruonorn4eckni perpecc. YmMeHune
oTCTamMBaTb MHEHWE, O COXPAHEHUN BUMONOrMYECKOro
MHOroobpasms Kak OCHOBE yCTOM4YMBOCTM Brocdepbl 1
NPOrpeccMBHOrNO ee pas3BuUTUS. YMEHME BbISBNATb
NPUYUHBI BBIMUPAHUSA BUAOB

5. MPOUCXOXAEHUE YEJNTOBEKA

5.1 AHTponoreHe3s

AHanu3 1 oueHKa pasnnyHbIX rMnoTes o
MPOUCXOXOEHUN YenoBeKa.

PasBuTre ymeHusi cTpouTb AokasaTenbHyto 6a3sy no
CpaBHUTENBHON XapaKTepUCTUKE YenoBeka U NpuMaToB,
[l0Ka3blBas X POACTBO. BbisiBneHne aTanos asonouum
yeroBeka

5.2 YenoBeyeckue pacbl

YMeHune gokasbiBaTb paBeHCTBO 4YesioBe4YEeCKMX pac Ha
OCHOBaHUN UX poacTBa U eOuHCTBA NMPOUCXOXXOAEHUA.
Passutune TONEepaHTHOCTU, KPUTUKA pacn3ma BO BCEX
ero nposasneHndax

. OCHOBbI 3KOJ10Ir'nMun

6.1 9konorua — Hayka o
B3aMMOOTHOLUEHMUAX
OpraHu3MoB Mexay cobomn u
OKpyXXaloLien cpegomn

M3yyeHne akonornyecknx pakTopoB 1 UX BIIMSIHWS Ha
OpraHuambl.

3HaKOMCTBO C 3KOMOMMYECKMMIN CUCTEMaMK, UX BUOOBOW U
NPOCTPAHCTBEHHOM CTPYKTypamun. YMeHne o6bACHATb
NPUYMHBbI YCTOMUYMBOCTU U CMEHbI SKOCUCTEM.
O3HaKkoMMeHNE C MEXBUOOBLIMN B3aMMOOTHOLLEHNSMW B
3KOCUCTEME: KOHKYPEHUMNEn, cCMMBMO30M, XULLIHUYECTBOM,
napasmTM3amom.

YMeHue CTpouTb SIPYCHOCTb pacTUTENbHOIO coobLLecTsa,
nuLeBLIE LIENMW U ceTn B BuoLieHo3e, a Takke
aKonorn4yeckue nupamuapl.

3HaHWe OTNMYNTENBbHbLIX MPU3HAKOB UCKYCCTBEHHbIX
€0o00LWEeCTB — arpoaKoOCUCTEMBI 1 YPOOIKOCUCTEMBDI.
OnucaHne aHTPONOreHHbIX N3MEHEHUI B €CTECTBEHHbIX
NPUPOAHbIX NaHgwadgTax CBOEN MECTHOCTMU.
CpaBHuTENbHOE ONMcaHne OgHON U3 eCTECTBEHHbIX
NPUPOAHBIX CUCTEM (Hanpumep, fieca) u Kakon-HnMbyab
arposkocucTeMbl (Hanpumep, NWeHNYHOro nons).
CocTaBneHune cxem nepegayu BeLLECTB U 3HEPrnn Mo
LensM NTaHus B NPUPOLHON 3KOCUCTEME U arpoLieHo3e
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6.2 buoccpepa — rmobanbHasn
aKkocuctema

O3sHakomneHue ¢ yyeHuem B. . BepHagckoro o
buocdepe kak o0 rnodbanbHON aKkocucTeme.

Hannune npencraBneHns 0 cxeme 3KOCUCTEMbI Ha
npumMmepe bruocdepsbl, KPYyroBopoTe BELLECTB U
npeBpaLLeHnm aHeprum B Grocogepe.

YMeHune JokasblBaTb pOrib XUBbIX OPraHn3mMoB B
Buocdepe Ha KOHKPETHbIX NpumMepax

6.3 buoccepa u yenoBsek

HaxoxxageHune cBsi3av nsMeHeHnsa B buocdepe ¢
nocneacTBUsSMU AesaTernbHOCTU YenoBeka B
OKpyXXatoLLen cpefe. YMeHne onpeaensatb BO30encTBme
NPOM3BOACTBEHHON AEATENBbHOCTN Ha OKPY>KAKOLLLYHO
cpeny B obnacTtu ceoen byayuien npodeccun.

O3sHakomneHwne ¢ rnodanbHbLIMM 3KONOrMYECKNMU
npobnemamun n ymeHue onpenensatb NyTU UX peLueHus.
OnucaHune n npakTuyeckoe Co3gaHne NCKyCCTBEHHOM
3KocuCcTEMbI (NPecHoOBoOAHOro akBapnyma). Pelwwenne
9KONMOrM4eckmx 3agau.

[leMOHCTprpoBaHME YMEHWS NOCTAHOBKM Lienen
AeATernbHOCTU, NIaHNpoBaHNA coOb6CTBEHHOWN
AEeATENbHOCTU AN AOCTUXKEHMS NOCTABMEHHbIX Lenen,
npeaBnaEeHNA BO3MOXHbIX pe3ynbTaToB 3TUX AENCTBUMN,
opraHu3aLmm CaMOKOHTPOMS M OLEHKM NOSyYEHHbIX
pesynbTaToB. O0y4yeHne cobnogeHnto npasun
noBegeHuns B npupoae, 6epexxHoMy OTHOLLEHMIO K
Buonornyeckum obbekTam (PacTEHUSAM, XKUBOTHBIM U NX
coobliecTBam) U UX oxpaHe

7. BUOHUKA

7.1 BnoHUKa Kak ogHO U3
HanpaBneHun 6uonorun u
KNGEepPHETUKN

O3HakoMneHne ¢ NpUMepamMmn UCNosib3oBaHNs B
X03SANCTBEHHOWN AeaTenbHOCTU fitogen mopdo-
YHKUMOHAmNbHLIX YePT OpraHn3auun pacTeHuin u
XMBOTHbIX MPY CO30aHUN COBEPLUEHHBIX TEXHNYECKNX
CUCTEM M YCTPOMCTB MO aHarnormm ¢ XX1UBbIMu
cucteMamun. 3HaKOMCTBO C TpyOyaTbiMK CTPYKTypamu B
XXUBOW Npupoae n TEXHUKE, a3pOANHAMNYECKMMN U
rmopoavHaMn4ecKNMmn yCTpOMCTBaMM B XKMBOW Npupoae
N TEXHUKeE.
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7. ONUCAHUE YHYEBHO-METOOMWYECKOIO U MATEPUAJIbHO-TEXHUYECKOI'O
OBECIMNEYEHUA OBPA3OBATEJIbHOU OEATENIBHOCTMW.

7.1. MaTepuanbHoO-TeXHM4YECKoe obecneyeHne

Peanusauus nporpaMmbl gucumnnmHbl «bronorusy tpebyeT Hanuumns y4ebHoro
kabuHeTa. NomelleHne kabuHeTa ygosneTeopsieT TpeboBaHnam CaHuTapHoO-
anngemMunornormyeckmx npasun n Hopmatmeos (CaHlnH 2.4.2 Ne 178-02) n ocHaLLEeHO
TMnoBbIM ob6opygoBaHueM: yuebHon mebenbto 1 cpeacTBamm obyyeHus,
AO0CTaTOYHbIMW NS BbINOMHEHNA TpeboBaHUIM K YPOBHIO NOArOTOBKM 06y4atomxcs
(oocka HacTeHHast 3-anemeHTHast (MarHMTHO-MenoBasi) ¢ NOACBETKON, NpoekTop BenQ
MX505, akpaH 4ns NpOeKTopa HAaCTEHHO-NOTONOYHLIM 1500MM). B Hannummn ectb
nepeHocHoe obopyaoBaHue: HoyTbyk Samsung NP300V5A-S06RU 15.6" n/vnu
HOyTOYK 15" ASUS X57V.

B KabunHeTe €CTb  3KpPaHHO-3BYKOBblE nocobus; MynNbTUMEeANNHoEe
obopynoBaHue, NOCPeaCTBOM KOTOPOro Y4aCTHUKM 0Bpa3oBaTenbHOro npouecca MoryT
npocmMaTpuBaTh BU3yarbHYH MHOpMaLMIO No Guonoruu.

B coctraB yuyebHO-meTOgMueckoro obecnevyeHns nporpammbl  y4eBHOM
avcumnnuHbl «buonorus» BxoaarT:

- HarnsgHble nocobusi (KOMMMekTbl y4ebHbIX Tabnwuy, nnakaTtoB, NOPTPETOB
Bbl4AKOLWMXCA YYEHbIX, UNNIOCTPaL MM BMONorMyecknx npoLeccoB);

- BUBNMoTEYHbBIN hOoHA.

7.2. UudhbopmaumoHHoe obecneyeHne odbyyeHus

B 6ubnuoTteuHbln oHO BXOOAT yveOHMKM, y4yebHO-meToanveckne KOMMIEKTbI
(YMK), obecneumBalowme  ocBoeHne  y4yebHon  gucumnnuHel  «Buonorusay,
PEKOMEHAOBaAHHbIE WNW OONYLWEHHble ANs UCNOMb30BaHMA B MPOdEeCcCUOHanbHbIX
obpasoBaTenbHbIX OpraHu3auusax, peanuaylowmx obpasoBaTernibHyl0 nporpammy
cpeaHero obuwero obpasoBaHus B npegenax ocsoeHus OMNOI CrO Ha 6a3e 0OCHOBHOIO
obuiero obpasoBaHus.

BubnuoteuHbln  oHO ~ MOXeT  ObiTb  [OMNOSHEH  SHUMKIONEeAUsIMW,
CrpaBoOYHMKAMM, HAy4YHOW M HaYYHO-NMONYNSIPHON NUTEPaTypon U Apyrmmu nocobmsmm
No BOMpPOCaM 3KOMOrMW, LMTONOrMK, TreHeTUKn, 3mOpuonorum, OBUMOTEXHOMOruK,
9BOMOLNN OPraHMYecKoro mupa.

B npouecce ocBoeHusi nporpammbl y4ebHOM ancumnnmHbl «bruonoruay» cTyaeHTbl
MMEKT BO3MOXHOCTb AOCTyna B cucteMy MHTEpHET (SNEKTPOHHbIM KHUram, Tectam wm
Ap.)

PekomeHayemas nutepartypa

[nsa oby4vatomnxcs:

1.3axapos B.b. brnonorusa. O6wasa 6uonorms. 10 knacc : yrinybneHHbIn YpOBEHD :
yuebHuk / B. B. 3axapos, C. I'. MamoHTOB, H. W. CoHuH, E. T. 3axapoBa ; nog Hay4YHow
penakumen B. b. 3axaposa. - Mocksa : [pocBelueHune, 2022. - 351 c.

2. 3axapos B.b. buonorus. O6uwas 6uonorusa. 11 knacc : yrnybneHHbI YPOBEHD :
y4yebHuk / B. b. 3axapos, C. I'. MamoHTOB, H. V. CoHuH, E. T. 3axapoBa ; nog Hay4YHoW
penakumen B. b. 3axaposa. - Mocksa : [pocBelueHune, 2022. - 266 c.

[na npenogasartenen:

1. degepanbHbll 3akOH OT 29.12.2012 Ne273-d3 «O6 obpasoBaHum B Poccuinckom
depepayunmm».
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Mpukaz MwuHOOpHaykm Poccun ot 17.05.2012 Ne 413 «O6 yTtBepxaeHuu
denepanbHOro  rocyaapCcTBeHHOro obpasoBaTenbHOro  craHgapTa  cpeaHero
(nonHoro) obLwero obpasoBaHUs».

. Mpwnka3 MnHobpHaykm Poccum oT 29.06.2017 Ne 613 «O BHECEHUN N3MEHEHWIA B

deaepanbHbIN rocyaapcTBeHHbIM 0bpasoBaTesibHbIN CTaHA4apT cpeaHero odLyero
obpa3oBaHus, yTBEPXKAEHHbLIN Npukazom MuHucTepcTBa ob6pasoBaHus u
Hayku Poccuinckon ®egepaumm ot 17 mast 2012 r. Ne 413.

. Mncbmo [enaptameHTa rocyaapcTBEHHOM NONUTUKKN B chepe NOAroToBKM paboumnx

kagpos n ANMNO MuHobpHaykun Poccum ot 17.03.2015 Ne 06-259 «PekomeHgaumm no
opraHusaunmn nony4vyeHns cpeaHero obuiero obpasoBaHns B Npeaeniax 0CBOEHMUS
obpasoBaTenbHbIX NporpamMmm cpegHero npodeccnoHanbHoOro obpasoBaHnsa Ha
6a3e ocHoBHOro obuiero obpasoBaHus ¢ yuetom TpeboBaHu heaepanbHbiX
rocygapCTBeHHbIX 0OpasoBaTenbHbIX CTaHAAPTOB U Nosiydaemon npodeccum nnu
crneumnanbHOCTM CpeaHero NnpogeccnoHansHoro obpasoBaHnsy.

MUHcopmaLMOHHbIe 3NeKTPOHHO-00pa3oBaTefibHble pecypcChbl
(UHTepHeT-pecypchbl):

www.sbio.info (Bca 6uonorus. CoBpemeHHas 6uonorusi, ctaTbn, HOBOCTH,
6ubnuoteka).
www.window.edu.ru (EanHoe okHO JocTyna k obpa3oBaTenbHbIM pecypcam
NHTepHeTa no 6uonorun).
www.5ballov.ru/test (TecT ona abuUTypmeHToB NO BCEMY LLKOSNIbHOMY KypCy
BGuonorun).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMmyHMKaLNOHHbIE BUKTOPWUHBI MO
BGuonornm — aKonorum Ha cepsepe BopoHexckoro yHusepcuteta).
www.biology.ru (brnonorusa B OTkpbITOM Konnegxe. Cant CoOaep>XUT ANEKTPOHHbIN
y4ebHuk no 6uonorun, On-line TecThbl).
www.informika.ru (OnekTpoHHbIN Yy4eOHUK, 6ONbLLION CMUCOK NHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonornyeckasa kaptnHa mupa. Pasgen KomnbioTepHOro
yyebHuKa, paspaboTtaHHoro B MOCKOBCKOM rocyapCTBEHHOM OTKPbITOM
yHUBepcuTeTe).
www.nature.ok.ru (Pegkve n ncyesarome xmMBoTHble Poccumn — npoekT
Jkonornyeckoro ueHtpa MI'Y nm. M.B.JTomoHocoBa).
www.kozlenkoa.narod.ru ([ns Tex, KTO y4nTCcst cam 1 yunT OpYyrnx; OYHO U
ANCTaHUNOHHO, Buonoruun, Xumnn, apyrum npegmeTtam).

10. www.schoolcity.by (buonorusa B Bonpocax n otBeTax).
11. www.bril2002.narod.ru (Brnonoruns ans wkonbHUKOB. KpaTkasi, KomnakTHasi, HO

AocTaToYHO nogpobHas nHgopmaums no pasgenam: «ObLwasn druonornay,
«boTaHuka», «3oonorusy, «4enosek»).

12. ONEKTPOHHLIN KYpC NO AUCUMMANHE Ha nopTane « ANeKTPOHHbIN YHUBEPCUTET
BI'Y» — Pexwum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=19771
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