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1. NOACHUTENBbHAA 3AMUCKA

Mporpamma obuweobpasoBatenbHon yd4ebHOM  aucuMninHbl  «Bbuonornsa»

npegHasHayeHa ANa u3dydeHuss B obpasoBaTerbHbIX OpraHu3auusix, peanusyroLmx
obpasoBaTenbHy0 Nporpammy cpegHero obuero obpasoBaHusa B npeaenax 0CBOEHUS
OCHOBHOWN npodreccnoHanbHon obpasoBartenbHon nporpammbl CMO (ONMOIM CrO) Ha
6a3e 0CcHOBHOro obuiero obpasoBaHnsa Npu NOAroTOBKE CNELMAnMCToOB CPeaHEro 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero

obpas3oBaHus, nNpeabsaBnaeMblX K CTPYKType, COAEepXaHuio 1 pesynbTataMm OCBOEHUS
y4yebHON ANCUMNMHbI, ¢ y4eToM [pruMepHO OCHOBHOM 0B6pa3oBaTenbHOM NporpaMmmbl
cpenHero obuiero obpasoBaHus.

CopepxaHue nporpaMmmbl «Bbronorusi» HanpaBneHo Ha OOCTMKEHUE CIEeAYHOLLIX

uenemn:

nonyyeHme dyHOaMeHTanbHbIX 3HaHMM O ©Ouonorudeckux cuctemax (Knetka,
Opranunam, [Monynauus, Bua, 3Okocuctema); MCTOpUM pPasBUTUSE COBPEMEHHbLIX
npeacTtaBneHnn O XXMBOW NPUPOAE, BbIOAKLWMXCS OTKPbITUAX B OMOMOrnveckomn
HayKke; ponu BrMonorn4eckon Haykm B popMMpOBaHUN COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTUHbI MUPA; MeToAax Hay4YHOro NO3HaHus;

OBfafeHne YMEHUSIMU JIOTUY4EeCKM MbICIUTb, OBOCHOBbIBAaTb MECTO W  pPOrfb
OMONOrMYECKMX 3HAHMA B MPAKTUYECKOW AOEATENbHOCTM  fogen, pasBUTUm
COBPEMEHHbIX TEXHOMOMN; OnNpeaensaTb XuBble OOBLEKTbI B NPUPOAE; NPOBOAUTb
HaONaEeHUs 3a IKOCUCTEMAMI C LIefblo UX ONMUCAHUS U BbISBNEHUS eCTECTBEHHbIX U
@HTPOMOreHHbIX U3MEHEHWU; HaxOAUTb W aHanManpoBaTb MHAOPMALMIO O KUBbIX
obbekTax;

pasBuMTME MO3HaBaTEeSIbHbIX MHTEPEeCOB, WHTENNEeKTyalnbHbIX W TBOPYECKMX
crnocobHoCcTen obyyarwmxcs B npouecce Mu3yvyeHuss OUMONOrMyecknx SABMEHUN;
BblAAKOLWMXCA OOCTUMXKEHMI BMONOrMuK, BOLIEALINX B OOLLEYEIOBEYECKYHD KyNbTypy;
CNOXHbIX N NPOTMBOPEYUBLIX MYTEN Pa3BUTUS COBPEMEHHBLIX HayYHbIX B3rnsgos,
noen, Teopun, KOHUeNuun, runotes (O CYWHOCTU U MNPOUCXOXKAEHUN XU3HW,
yernoBeka) B xoae paboTbl C pa3nUYHbIMU UCTOYHUKAMUN MHAOPMaLWK;

BOCNUTaHME YOEXOEHHOCTM B HEOoOXOOMMOCTM MO3HaHWUS XMBOW  MNpPUpPOabI,
HeobXoANMOCTN pauUnoHanNbLHOro MNPUPOOONONb30BaHUs, BEPEXHOr0 OTHOLUEHUS K
NPUPOAHbLIM pecypcam 1 OKpyXalLlen cpeae, COOCTBEHHOMY 300POBbLIO; YBaXKEHUS K
MHEHWIO ONMNOHEHTa Npu obcyxaeHnn Guonornyecknx Nnpobnem;

ncnonb3oBaHMe NPUOBpeTEHHbIX BUONOMMYECKUX 3HAHUIA U YMEHUN B NMOBCEOHEBHON
XW3HNU ONS OUEHKM MOCNeACTBUIA CBOEW AEATENbHOCTM (M OEeATENbHOCTU APYrnx
nogen) no OTHOLWIEHUK K OKpyXawlen cpede, 300pOBbIO Apyrnx nwogen u
cobCTBEHHOMY 340pOBbI; 0OOCHOBaHME U cobniogeHne Mep NPOodUNAKTUKK
3aboneBaHun, OKasaHWe NepBON MOMOLWM nNpu TpaBmax, cobntogeHve npasus
noBeaeHus B Npupoae.



2. ObLUAA XAPAKTEPUCTUKA

Buonorna — cuctema Hayk, nsydarolias BCe acrneKkTbl XXMU3HU, Ha BCEX YPOBHSIX
opraHuMsauumn XMBOFO, HauyMHas C MOJSIEKYNSAPHOroO M 3akaHumBasi OGUOChEPHbIM.
ObbektTamn wu3ydeHuss GUONOrMKM SABMSIOTCA XMBble OpraHuM3Mbl, UX CTPOEHue u
XN3HeOeAaATeNbHOCTb, MX MHOroobpasne, NPOUCXOXAEHNE, IBONIOLMS U pacnpeaeneHme
XMBbIX OPraHM3MoB Ha 3ewmre.

O6wasa buonorna nsyyaeT 3akoHbl MICTOPUYECKOTO U MHANBUOYANBHOIO pa3BUTUSA
OpraHm3moB, obLUMne 3aKOHbI XXM3HU U Te 0COBEHHOCTUN, KOTOPbIE XapaKTepHbl ANA BCEX
BMOOB XMBbIX CYLIECTB Ha MNflaHeTe, a Takke WX B3aMMOLEWCTBME C OKpYXKatoLLewn
cpenown.

Buonorus, Takum obpasom, sBRSEeTCA O4HOM W3 OCHOBOMONaralwmMx Hayk o
XWU3HW, a BrageHne GMonormvyeckMMmn 3HaHUAMU — OOHUM U3 HEOBXOAMMBbIX YCIOBUN
COXPaHEHUS XN3HWN Ha NNnaHeTe.

OcHoBy cogepxaHus y4yebHom gucuunnuHbl  «buonorus»  coctaBnsawT
cnegywolwme BegyLume naen: oTimynTenbHbIE NPU3HAKM XXNUBOW NPUPOAbI, €€ YPOBHEBas
opraHmsauus u asponwoums. B cooTBeTCTBMM C HUMU BblOENEHbI coAaep)KaTenbHble
NMHUK: Buonormsa Kak Hayka; Oumonormyeckme 3aKOHOMEPHOCTW, MEeTOoAbl Hay4HOro
NO3HaHMWA; KNeTKa; OpraHnam; Nonynaums; Bua; KocMcTembl (B TOM vncne 6uocdepa).

CopepxaHune y4ebHOM OMCUMNMHbI HAaNpaBneHo Ha NOAroTOBKY obyyarolwmxes K
PELIEeHNI0 BaXXHEWLWKUX 3ajadv, CTosAwux nepen OMONorm4yeckom Haykonm, — no
pauMoHanbHOMY MPMPOAONOSIb30BAHUID, OXPaHE OKpyXatowlen cpeabl U 300pOBbS
nogen.

Mpn oTbope copepxaHua ydebHOM AncuMnuHbl «brnonornsa» uncnonb3oBaH
KyNbTypHO-COOOpasHbi NOAX04, B COOTBETCTBUM C KOTOPbIM ObGy4varolimecs LOMKHbI
YCBOUTb 3HAHUA W YMEHUsi, Heobxoaumble Onst POPMUPOBaHUSA OOLWLEN KyNbTypbl,
onpefensiloWen agekBaTHoOe MOBedeHMe YenoBeka B OKpyXatolen cpege,
BOCTpPeOOBaHHbIE B XXU3HU N B NPAKTUYECKON OEATENbHOCTU.

Ocoboe BHMMaHWE yOeneHo 3KONorM4eckomy oOpasoBaHMIO WM BOCMUTAHWUIO
oby4arowmxcs, popMMpoOBaHNIO Y HUX 3HAHWUIA O COBPEMEHHOW E€CTECTBEHHO-Hay4yHOW
KapTMHE Mupa, LEHHOCTHbIX OpPWMEHTaUWUWA, YTO CBUOETENbCTBYET O ryMaHM3auuu
Buonornyeckoro obpasoBaHus.

CogepxaHue y4yebHOM AOUCUMNNMHBLI NpegycMaTpuBaeT (QOPMUPOBaHUE Y
oby4arowmxca obLeHayYHbIX 3HAHUWA, YMEHUIA U HaBbIKOB, YHMBEPCAmbHbLIX CNOCOO0B
AEATENbHOCTM U KMKOYEBLIX KOMMETEHUUN, BKAOYAKOLWNX YMEHWE CpaBHUBATb
BGuonornyeckne o6bEKTbl, aHanuM3MpoBaTb, oOuUeHMBaTb W 0606wWaTb NoNyyYeHHbIe
CBEAEHUSA, yMETb HAXOAUTb U UCNONb30BaTb NMHPOPMAaLNIO U3 Pa3fNYHbIX UCTOYHUKOB.

N3yyeHne yuebHon pgucumnnuHel «buonorms» 6asvpyetca  Ha  3HaAHUSX
oby4atoLerocsi, NOMy4YeHHbIX NPU nU3yvyeHun duonoruun, xmmum, usmkn, reorpacdmm B
OCHOBHOW LLKOSE.

3. ONMUCAHME MECTA YYEBHOM AUCLIUMNIIUHBI B YYEBHOM MJNAHE

YyebHas gucumnnuHa «buonormns» nsyydaetca B obuieobpasoBaTesibHOM LMKIe
yyebHoro nnaHa OlMOI CIO Ha 6a3e ocHoBHOro obuiero o6pas3oBaHMs C NONTy4YEHNEM
cpeaHero obuwero obpasosanua MNMCC3.

4. PE3YJIbTATbl OCBOEHUA YYEBEHOWU OUCLIUMJINHBI

OcBoeHne cogepxaHua yyebHom aucuunnuHel «buonorua» obecneuynBaet
AOCTUXEeHME 00yYalLNMNCS CneayoLmnx pe3ynbTaToB:



. JINYHOCTHbIX:
— CPOPMUPOBAHHOCTbL YyBCTBA rOPLAOCTU U YBaXKEHUS K UCTOPUN N OOCTUXKEHUAM
OTEeYeCTBEHHOM ounonornyeckon HayKu; npeacraBneHus o) LIeNOCTHOW

€CTeCTBEHHOHay4YHOM KapTUHEe MUpa;

— C(hOpMMPOBAHHOCTb LLEHHOCTHO-CMbICIIOBbIX YCTAHOBOK, OTPaXatoLLmMX JIMYHOCTHbIE U
rpaxkgaHckue no3numm B AesTenbHOCTY;

— NOHMMaHWe B3aMMOCBSA3N U B3aMMO3aBUCUMOCTN €CTECTBEHHbIX HayK, UX BIIMSIHUS Ha
OKpYXalLy cpeay, SKOHOMUYECKYH, TEXHOMOMMYECKYHD, COLMarnbHYl0 U 3TUYECKYH
chepbl AeATESNTbHOCTU YeroBeKa, 3KONOrMYeCKyo KynbTypy;

— CMOCOBHOCTb UCMOMb30BaTb 3HAHUSI O COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTUHE
MuMpa B obpasoBaTenbHOM M NpodeccnoHanbHON AOEATENbHOCTU; BO3MOXHOCTU
MHOPMaLMNOHHONM cpeabl Ana obecneyeHnst NPOAYKTUBHOMO camoobpa3oBaHus;

— BNageHune KynbTypon MbilNEeHUs, cnocobHOCTb k 0606LLeHnto, aHanuay, BOCNPUSTUIO
MHopMauun B obnacTM eCTeCcTBEHHbIX HayK, MOCTAHOBKE LIENU M BbIOOpy nyTen ee
AOCTUMXEHNA B NpodeccmnoHanbHon cdepe;

— CNocoBHOCTb PYKOBOACTBOBATbCA B CBOEW AEATENbHOCTM  COBPEMEHHBLIMMU
NpUHUMNaAMM  TONEepaHTHOCTW, Auanora W COTPyAgHMYecTBa; T[OTOBHOCTb K
B3aMMOAENCTBUIO C Konreramu, paboTte B KONNEKTUBE;

— TONnepaHTHOe CO3HaHMe U MNoBedeHue B MNOSIUKYNbTYPHOM MUpe, TOTOBHOCTb U
CMoCoBHOCTb BECTU Amanor ¢ ApyrMMu NIOAbMKU, 4OCTUraTb B HEM B3auMMOMOHMMaHWS,
HaxoauTb obwme uenn wn coTpygHMyaTb AN UX  OOCTMXKEHWUS, CNoCOBHOCTb
NPOTUBOCTOSATb naeonormm 3KCTPEMU3MA, HaunoHanmama, kceHogobun,
ANCKPMMUHALMM NO CounanbHbIM, PEMUIMO3HbBIM, PAcOBbIM, HALMOHasbHbIM NPU3Hakam
N OpYrMM HEraTMBHbIM COUMArnbHbIM SBMEHUSM;

—  C(hOpPMMPOBAHHOCTb OCHOB MPaBOBOMO  MbIWMEHUS,  AHTUKOPPYMNLMNOHHOIO
MUPOBO33PEHNA N aHTUKOPPYNLMOHHBLIX CTaHAAPTOB NOBEAEHUS;

— FOTOBHOCTb MCMOJSIb30BaTb OCHOBHbIE METOAbl 3aLLUUTbl OT BO3MOXHbIX MOCNEeACTBUMN
aBapun, kKatactpod, CTUXUIHBIX 6eaCcTBUN;

— CNOCOBHOCTb UCMOMb30BaTb MNPUOOPETEHHbLIE 3HAHUS U YMEHUS B MPAKTUYECKOM
AEATENbHOCTU W  MOBCEAHEBHOM >XWU3HM Ana  cobniogeHuss mMep  npodomnakTuku
OTpaBfiEHUN, BUPYCHbIX W Opyrux 3aboneBaHWin, CTPECCOB, BPEeOHbIX MNPUBbLIYEK
(KypeHus, ankoronmama, HapkoMaHun); NpaBu NOBeAEHUS B NPUPOAHON cpeae;

— FOTOBHOCTb K OKa3aHMK MEepBOM MNOMOLUM MNpuU TpaBMax, NPOCTYAHbIX W APYrux
3aboneBaHusaX, OTpaBNEHUAX NULLEBLIMU NPOAYKTAMW;

. MeTanpegMeTHbIX:

— TMOBbIWEHNE WHTENNEKTYyanbHOro YPOBHSA B Mpouecce Mu3yvyeHuss OMonorndeckux
ABMEHWI; BbIOAKOLWMXCA OOCTMXKEHMA OBuonormm, Bowenwux B 06LievYenoBeveckyro
KyNbTypy; CINOXHbIX W NPOTUBOPEYMBLIX MNyTEN Pas3BUTUSE COBPEMEHHBLIX Hay4YHbIX
B3rNs40B, MAEN, TEOPUA, KOHLEMUUA, rMnoTe3 (O CYLLHOCTU U NPOUCXOXKAEHUN XU3HW,
yernoseka) B xoae paboTbl C pasnUYHbIMU UCTOYHUKAMU MHGOPMaLUK;

— CMoCOBGHOCTb MOHMMATb MNPUHUMMbI  YCTOMYMBOCTU W MNPOLAYKTUBHOCTU  KUBOW
npupoabl, NyTU ee N3MEeHEHUsI NoL, BIIMSSHUEM aHTPOMOreHHbIX dakTopoB, CNOCOBHOCTb
K CUCTEMHOMY aHanuady rrnobarnbHbIX 3KONOrm4yecknx npobrnem, BOMPOCOB COCTOSHUSA
OKpyXatoLen cpebl U paumoHanbHOro UCNOMb30BaHUS NMPUPOOHLIX PECYPCOB;

— yMeHue 060CHOBLIBaTb MECTO M pOSib OMOMNOrMYECKUX 3HAHUN B MNPAKTUYECKOW
AEATENbHOCTU TNOAEN, PasBUTUM COBPEMEHHbLIX TEXHOMOrMM; OnpeaensTb >XMBble
00bekTbl B Npupoae; NpoBoanTbL HABNIOAEHNS 3a 3KOCUCTEMAMM C LIENbI0 MX ONMMUCaHUs
N  BbISIBNEHUSI ECTECTBEHHbIX W  aAHTPOMOreHHbIX W3MEHEHWUW; HaxoauTb W
aHanuanpoBaTb MHPOPMAaLIMIO O XMBbIX OObeEKTaX;

— CMOCOBHOCTb MPUMEHNATbL BUoMnorMyeckne M IKONOrMYeckne 3HaHus Onsa aHanusa
npuKNagHbiX NpobriemM x035MCTBEHHOW OEATENBHOCTY;



6

—  CNOCOBHOCTb K MCMONb30BaHUIO UH(OPMALMOHHbBIX TEXHOsormm ans
peLLeHnsa HayYHbIX 1 NpodecCuoHanbHbIX 3a4av;

o npeaMeTHbIX:

— COPMMPOBAHHOCTb MpPeACTaBNEHUA O PONM M MecTe GMonorMm B COBPEMEHHOM
Hay4YHOW KapTMHE Mupa; NOHUMaHue ponu Buonorun B POPMUPOBAHUKN Kpyrosopa U
JPYHKLMOHANTbHOW rPaMOTHOCTU AJS19 peLleHns NpakTUYeckux 3agav;

— BrlaieHrMe OCHoBoOMonarawmmMm NOHATUAMIN U NpeacTaBNeHNAMUN O XXMBOW NpUpoae,
€e YPOBHEBOW OpraHu3auunm u 9BOMOUMU; YBEPEHHOE MNOMb30BaHUEe BUorornyeckom
TEPMUHOSOIMEN N CUMBOJSTUKOW;

— BfageHue OCHOBHbIMW MeTOAaMW Hay4yHOro MO3HaHUSA, MWCMNOMb3yeMbIMU MpU
BMONOrMYECcKNX UCCrNEeAoBaHUNAX XMBbIX OOBEKTOB W  3KOCUCTEM: OMUCAHMWEM,
n3mepeHnemMm, nposBefeHneM HabniogeHUN; BbIABMEHWE W OUEHKa aHTPOMOreHHbIX
N3MeHeHNn B Npupoae;

—  CPOPMMPOBAHHOCTb  YMEHUN  OOBACHATL  pe3ynbTaThbl Buronormyeckmnx
9KCNEePUMEHTOB, peLlaTh afieMeHTapHble Buonornyeckne 3agayu;

— C(OPMUMPOBAHHOCTbL COOCTBEHHOW MO3MUMW MO OTHOLUEHUIO K OBuonorndeckon
WHoOpMaUuK, MNony4aemMom Wu3 pasHbiX WCTOYHUKOB, NOOANbHbIM  3KOSTOrMYEeCKUM
npobnemam u NyTsaM UX peLLeHuns.

KoHTpONb M oOueHKa pesynbTaTOB OCBOEHUA OUCLMNIMHBLI OCYLLEeCTBASeTCs
npenogaesaTtenieM B Mpouecce MNpoBeAeHUS MPaKTUYECKUX 3aHATUW, TeKyLLero
KOHTPOSIS, @ Takke BbINOSIHEHMS obyvalowmmMmncs pedepaToB, UTOrOBOro TECTUPOBAHUSA
WK YCTHOrO onpoca.

5. COOEP>XAHUE YYEBHOWU OUCLUUNNUHbI
BBepgeHune

OObekT mnsydyeHuss buonormm — xuBas npupoga. buonorna kak KomnnekcHas
Hayka. CoBpeMeHHble HanpaBneHus B 6uonornn. Cesasb GMonornmn ¢ opyrumm Haykamu.

lMpakTnyeckoe 3HayeHMe Ouonormyeckux 3HaHun. 3HayeHue Ouonornn npwm
OCBOEHUU CcreumanbHOCTU CpeaHero npodeccmoHanbHoro obpasoBaHms.

Mpu3Hakm XmBbIX OpPraHM3MoB M UX MHoroobpasue. YpoBHeBasi opraHu3aums
XnBown npupodbl M aBonwoums. MeTtoabl No3HaHMA xmBou npupoabl. Obwme
3aKkoHOMepHocTn Buonorun. Ponb  ©uonormn B (POPMUPOBAHUM  COBPEMEHHOM
€CTEeCTBEHHO-HAay4YHOM KapTWMHbl MUpa W  MPaKTUYECKON AOeATenbHOCTU  JIoAEN.
3HayeHne OuonorMn npu OCBOEHUWM CheunanbHOCTU cpefHero nNpodecCUoHanbHOro
obpasoBaHus.

HdemoHncmpauuu
Brvonornyeckme cuctemMbl pa3HOro ypoBHS: KreTka, OpraHmam, nonynaums, akocuctema,
buocepa.

LlapcTtBa xnBon npmpogbl.

1. YYEHUE O KNETKE

Uutonorua. MeTtogbl uutonormn. Ponb KNeTo4yHOM Teopum B CTaHOBIIEHUMU
COBPEMEHHON eCTEeCTBEHHO-Hay4YHOW KapTuUHblI Mupa. KpaTkas UCTopusi U3y4eHUs KNeTKu.
KneTtka — anemMeHTapHas XuBasi CUCTEMa U OCHOBHas CTPYKTYPHO-(PYHKLUMOHaNbLHas eanHiua
BCEX XMBbIX OPraHN3MOB.

XuMunyeckasi opraHM3aLma KIeTKN.

Xnmmyeckasi opraHusaums  Knetku. MakpoanemMeHTbl U MUKPOSNEMEHTDI.
HeopraHudeckue BellectBa. Boga, eé€ ponb B xuBow npupoge. ['MapodusibHOCTL ©
rmapodOoBbHOCTL. pofb MUHeparnbHbIX cornen B knetke. OpraHunyeckue BellecTBa.
Buononumepbl. benkn. ®yHkumm 6enkoB. MexaHu3ambl OenACTBUMS  (DEPMEHTOB.
Yrnesoabl. MoHocaxapugbl, onvrocaxapuabl 1 nonucaxapugbl. PyHKUMN yrneBOAOB.
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Jinnngpl. OyHkumm nunupos. HyknenHosble kucrnotel.  [OHK:  cTpoeHwe, cBoucTBa,
dyHkumn. PHK: ctpoeHue, Buabl, yHKUnn. ATD: cTpoeHne n yHKLnN.

CtpoeHune n cdyHkummn knetkn. O6wee ctpoeHne knetkn. OCHOBHbIE YacTu U
opraHomnabl KneTkn, nx yHKUMn. [NpokapuoTUyeckme u 3yKapuoTUYECKUe KIEeTKW.
Bupycbl kak HeknetouHass opma XM3HM M UX 3HadeHune. bopbba C BMpPYCHbIMK
3abonesaHuamu (CMNWO v ap.), mepbl NPOUNAKTUKMA BUPYCHbIX 3a6051eBaHu.

OOmeH BelWecTB W npeBpalweHue 3HeprMm B KneTke. ABTOTPOdbI W
retepoTpodbl. MnkcotTpodbl. PepMeHTaTUBHBIA XapakTep peakumn obmeHa BeLLECTB.
Mnactnyecknin oBMeH. doTOCUHTES. dasbl droTOCUHTE3A. XeMOoCuHTEeS.
OHepreTnyecknin obmeH. dTanbl SHEPreTMYeckoro obmeHa.

XpaHeHue, nepefada M peanusaums HacrnegCcTBEHHOMW MHopmMauum B KNneTke.
CtpoeHne n dyHKumm xpomocom. 'eH, reHoM. eHeTudeckn kog. buocmHTes Gernka,
peakumMm MaTpuUYHOro cuHTe3a. Perynsuma paboTbl reHoB M npoueccoB oOMeHa
BELLECTB B KNneTke.

Xn3HeHHbIN UMKN KneTkU. Knetkm M umx pasHoobpasve B MHOMOKNETOYHOM
opraHuame. udpdepeHumpoBka knetok. Comatmyeckme n nonoBble KNeTKu.

KneToyHbl uukn: uMHTepdasa u geneHve. Mutos, 3HadeHMe MuUTo3a, asbl
Muto3a. Menos, 3HadeHMe Meno3a, (asbl Menosa. Menos B XU3HEHHOM LMKNE
opraHmnama. ObpasoBaHue ramer.

HdemoHcmpauuu
CTpoeHue n cTpykTypa 6enka.

CtpoeHue monekyn AHK n PHK.

Pennukaunsa OHK.

Cxembl 3HepreTuyeckoro obmeHa n bnocnHTesa bernka.
O6meH BeLecTB 1 NpeBpPALLEHNE SHEPTUN B KIETKE.
doToCUHTES.

CTpoeHuMe KneTok NpoKapuoT MU 3yKapuoT, CTPOEHME U MHOroobpasme KreToK pacTeHUm
N XXUBOTHbIX.

CTpoeHue Bupyca.

doTorpacum cxem CTPOEHNS XPOMOCOM.

Cxema cTpoeHus rexa.

Cxema muTO3a 1 Menosa.

2. OPTAHU3M. PASMHOXEHUE U UHONBUAOYAINbHOE PA3BUTUE
OPIrAHU3MOB

PasmHoxeHne opraHmamoB. OpraHmsm — eguHoe uenoe. MHoroobpasue
opraHuamoB. PasMHOXeHMe — BaxHellee CBONCTBO XMBbIX OpraHu3moB. [lonosoe n
B6ecnonoe pa3mHoxeHne. NameToreHe3. CTpoeHne nonoBbixX KrneTok. OnnogoTBopeHMe.
MapTeHoreHes.

MHamBuayanbHoe pa3BuTMe opraHuama (OHToreHes). OMOpUOHanbHLINM 3Tan
oHTOreHe3a. OcHOBHble cTagunm amMOpuoHanbHOro  pas3sutmsa.  OpraHoreHes.
MocTambpmoHanbHoe pa3suTume.

CxonctBo 3apofbille npeacTaBUTENen pasHbiX Pynn  MO3BOHOYHbLIX  Kak
CBUOETENbCTBO UX 3BOSMIOLUMOHHOIO poAacTBa. [puuMHbl HapylweHun B pas3BUTUU
opraHn3moB. KN3HeHHbIe LKIbI.

MHauBuayanbHoe pa3BuTME YenoBeKa. PenpoayktmBHoe  340pOBbLE.
MocnencTBua BNUSHUS ankoronsi, HUKOTUHA, HAPKOTUYECKUX BELLECTB, 3arpsi3HEHUs
cpeabl Ha pa3BUTME YeNoBeKa.

HdemoHncmpauyuu
MHoroo6pa3sne opraHnM3mMoB.

Becnonoe pa3amHoXXeHne opraHn3moB.
OnnogoTBOpeHne y pacTeHUM.



MH,D,MBVIﬂ,yaJ'IbHOG pa3BuTne opraHm3ma.
Twvnbl I'IOCT3M6pVIOHaJ'IbHOI'O pa3BUTUA )KNBOTHbIX.

3. OCHOBbI TEHETUKU U CENEKLIUA

OCHOBbI Yy4eHUs1 0 HacneaCTBEHHOCTU U UBMEHYNBOCTU. [[eHeTKa — Hayka O
3aKOHOMEPHOCTSAX HACNeACTBEHHOCTM U M3MEHYMBOCTM opraHuamoB. . MeHgenb —
OCHOBOIMOJIOXHUK TEeHETUKN. [eHeTuyeckass TepMmuHomorma u cumeonuka. MeTtoabl
reHeTukn. 'eHoTMN N oeHoTUN.

3akoHbl HacneacTBEHHOCTW, ycTaHoBreHHble . Mengenem. MoHormbpmaHoe m
ANrMbpuaHoe ckpelmBaHue. AHanuaupytollee cKpelmBaHue. XpoOMOCOMHasi Teopus
HacneacTtBeHHocTn. CuenneHHoe HacnegoBaHWe, KpoccuHrosep. Bsaumopencteue
reHoB. 'eHeTuka nona. CuenneHHoe ¢ NofioM HacnegoBaHue. 3Ha4YeHne reHeTUKM ons
cenekuun n meauumnHbl. [eHeTnyeckoe kapTupoBaHue. [eHeTuka 4yenoBeka, MeToabl
N3y4eHus1 reHeTUKn yenoBeka. HacnencTBeHHble ©ONE3HU 4enoBeka, MX MPUYMHBL U
npodumnaktuka. BnusHue ankoronvama, HapkOMaHuW, KypeHWss Ha HacneacTBEHHOCTb.
ATn4eckne acnektbl B 0611acTn MeauLmMHCKON reHETUKN.

3aKOHOMEpPHOCTU M3MeHYMBOCTU. [eHOTUN M cpepa. HacneactBeHHasi, unu
reHoTunu4yeckas, N3MEHYMNBOCTD. Buapl HacneacTBEHHOMN N3MEHYNBOCTM.
KombuHaTuBHasa nameH4nBoCTb. Mytauuu, Buabl mytaumi. MyTtareHbl, Ux BNusHWE Ha
opraHuambl. MogudukaumoHHas, WU HeHacneacTBeHHas, M3MeH4YMBOCTb. Hopma
peakumm npu3Haka. BapuraunoHHbIn psag n BapuaLlnoHHas KpmBas.
LnTonnasmaTtuyeckasn (BHesiaepHas) HacneaCTBEHHOCTb U U3MEHYMBOCTb. BrnusHue
MyTareHOB Ha 3[0pOBbe YerioBeka.

OCHOBbI cenekuyum pacTeHUmn, XXMBOTHbIX 1 MUKPOOPraHM3MoB. [eHeTka —
TeopeTndeckas OCHoBa cenekuun. [omectukaums (O0AOMalUHMBAHUE XMBOTHbLIX W
BblpalLMBaHNE KyIbTYPHbIX pacTEHUA) — HavarnbHble 3Tanbl cenekumn. Yyenue H.W.
BaBunoBa 0 wuUeHTpax MHOroobpasMss M MPOUCXOXKOAEHUS KyIbTYPHbIX pPacTEeHUMN.
OcHOBHble MeTOoAbl cenekuuun: rmbpuamnsaumns U UCKYCCTBEHHbIM O0T6op. eTepos3nc u
€ro ucnonb3oBaHWe B cenekunn. buoTexHonorusi, ee OOCTUXKEHUS U MEPCNEKTUBHI
pa3BuTusa. PaclumpeHne reHeTn4yeckoro pasHoobpasus CenekuumoHHOro maTtepuana:
nonunnonaus, otaaneHHas  rmbpuamsaumsi,  3KCNEpUMEHTanbHbIN  MyTareHes,
KneToyHas NHXEHEpWUS, XpOMOCOMHas NHXXEHEepWs, reHHas NHXEHEPWUS.
BrnobesonacHOCTb. OTUYEckMe acnekTbl HEKOTOPbIX AOCTMXEHUNM B OMOTEXHOMOrUMW.
KnoHnpoBaHne X1BOTHbIX (MPpOBneMbl KNOHMPOBaHMS YenoBeKa).

OCHOBHble  [OCTMXXEHUS] COBPEMEHHOM Cenekunn KynbTYpHbIX pacTeHWURn,
AOMALLHMX XXUBOTHbIX 1 MUKPOOPraHM3MOB.

HdemoHncmpauuu
MoHornbpumaHoe n aurnbpugHoe CKpeLunBaHme.

[MepekpecT XpoOMOCOM.

CuenneHHoe HacnegoBaHMe.

LleHTpbl MHOroobpasvsi M nNpPOUCXOXAEHUSI KyNbTYPHbIX pPacTeHUn U  OOMaLUHUX
XVUBOTHbIX.

Mmbpuaunsauums.

NckyccTBeHHbIM O0TOOP.

HacnepncTteBeHHble 6onesHn Yyenoseka.

lpakmu4eckue 3aHsIMus
CocTaBneHune NpocTenLLMX CXeM MOHOMMOPMOHOIO U ANTMBPUAHOIO CKpeLBaHUS.
PelwieHne reHeTu4ecknx 3agau.



4. MPOUCXOXAEHUE U PA3BUTUE KU3HU HA 3EMIJIE.
9BOJIIOLMOHHOE YYEHUE

MpoucxoxaeHne n HavyanbHble 3Tanbl pa3BUTUA XU3HU Ha 3emne. MeToapl
AaTUPOBKM  COObITMM  MPOLWSIOro,  reoxpoHorormyeckasa — wkana.  [unoTtesbl
NPOUCXOXAEHNUST  KU3HMW Ha 3emne. WM3yyeHMe OCHOBHbIX 3aKOHOMEPHOCTEW
BO3HMKHOBEHWS, Pas3BUTUS U CyLLEeCTBOBaHUA XM3HM Ha 3emne. OCHOBHble 3Tanbl
aBontounn buocgepbl 3emnu. KntoueBble cCOObITUA B 9BOSMOLMM PACTEHNIA U XKUBOTHBIX.
BbivMupaHue sudoe u e20 rpu4vuHbl. YCINOXHEHWE XMBbIX OpPraHU3MoB B npoLuecce
3BOMOLNN.

UcTtopusa pa3Butusa 3BONMIOLUOHHLIX naen. 3HadyeHne pabot K. JInHHes, XK.b.
Jlamapka B pas3BuTMM 3BOMOLUMOHHBLIX Maen B Guonormn. IBOMOLMOHHOE y4veHue Y.
HapsuHa. EcTtecTtBeHHbIi OTOOp. Ponb 9BOMOLUMOHHOMO Yy4YeHus B (hopmMuMpoBaHUM
COBPEMEHHOWN eCTeCTBEHHO-HaYy4YHON KapTUHbI MMpPa.

MukpoaBoniouma u MakpoaBonwouusa. KoHuenuua Buaa, ero Kputepuw.

Monynsuns — CTPYKTypHas eauHuMua Buaa u asonouun. CUHTETUYeckast Teopust
aponouun. CeuaeTenbcTBa SBOSMIOLUUN  KUBOW  MpUPOAbl:  NarneoHTONorn4yeckue,
CpaBHUTENbHO-aHaTOMU4YecKkme, ambpuonoruyeckue, Guoreorpacduyeckue,

MOneKynapHo-reHeTuyeckne. Mukpoasonouus. Bug, ero kputepun. [Monynauus —
anemMeHTapHasa eguHuua asonoumn. [BvXyline cunbl 3BOMOLUKW, WX BIMSHME Ha
reHodpoHA nonynauuun. YpasHeHne Xapau-BanHb6epra. dopmbl ectecTtBeEHHOro otbopa:
ABWXYyLlasa, cTabunusvpylowas, Ou3pynTMBHas. JKONOrMyeckoe U reorpadguyeckoe
BngoobpasosaHne. CoBpeMeHHble npeactaBneHns o BugoobpasosaHun (C.C.
YetBepukos, W.W. LWmanbrayseH). Makpoasontouus. OCHOBHble HanpasneHus
9BONIOLMOHHOIO npouecca. buonormyecknii nporpecc m 6GuonorMyeckuin perpecc.
dopmMbl  IBOMOLMN:  OMBEPreHuMsi, KOHBepreHuusi, napannenuam. MexaHn3mbl
agantaumn. Kossonwouus.

MHoroobpasve opraHMsmMoB W MPUCMNOCOBIEHHOCTL OpPraHM3MoB K cpege
obuTaHua kak pesynbTaT asonounn. [puHUMNBI  Knaccudukauumn, cuctemaTuka.
CoxpaHeHne Buonornyeckoro MHoroobpasms Kak OCHoBa YCTOMYMBOCTU Ouocdepbl n
NPOrpeCcCcuUBHOrO ee Pa3BUTUS.

HdemoHncmpauuu
Kputepuun Bnaa.

CTpykTypa nonynaumu.

ApanTyBHblE OCOGEHHOCTN OPraHN3MOB, NX OTHOCUTESbHbBIN XapakTep.
OBOMOLMNOHHOE APEBO PaCTUTENBHOIO Mupa.

OBOMOLMOHHOE APEBO XXMBOTHOMO MUpa.

MpeacTaBuTenn peakmx n ncyesarLwmx BUAOB PACTEHUI U XKUBOTHbIX.

lpakmu4eckue 3aHsMus
OnucaHue ocoben ogHOro Bnga no MoposiorMyeckoMy KpuTeputio.

MpucnocobneHne opraHn3aMoB K pas3HbiIM cpegam obuTaHua (BOLHOW, Ha3eMHO-
BO34YLLHOMW, NOYBEHHON).

OnwucaHne npucnocobneHHOCTM opraHM3mMa U ee OTHOCUTENBbHOMO Xapakrepa.

AHann3 n oueHka pasnnyHbIX rMnoTe3 NPONCXOXAEHUS XKU3HMU.

5. NIPOUCXOXAEHUE YENOBEKA

AHTponoreHe3 (3BonwuuAa 4yenoBeka). Isonouma npumaToB. CoBpeMEHHbIE
rmnoTesbl O MPOMCXOXAEHMM 4enoBeka. [lokasaTenbCTBa poacTBa 4erioBeka C
MIEKONUTAIOLWNMN  KMBOTHBIMW. JTanbl 3BOMOUMM YernoBeka. [Bwxywime cunbl
aHTponoreHesa.

Pachbl Yenoseka, ux nponcxoxaeHune n eguHcTeo. Kputuka pacuama.

HAdemoHcmpayuu



10

UepTbl cxoOcTBa M pasnuuus 4enoseka U KUBOTHbIX.
YepTbl CXOACTBa YerioBeka v NpuMaTos.
MpoucxoxaeHne Yenoseka.

Uenoseyeckune pachl.

6. OPFAHU3MbI U OKPYXXAKOLLAA CPEOA

dKonormas — Hayka O B3aMMOOTHOLUEHMAAX OPraHU3MOB Mexay cobon u
OoKpyXatlLuen cpenon. DKonormyeckne akTopbl, X 3HaYEHME B XXM3HU OpPraHM3MoB,
3aKOHOMEPHOCTU  UX  BAMSAHUA  HA  OpraHMambl  (MPUHUUN  TONEPaHTHOCTW,
numuTmpyrowme caktopsbl). MNprucnocobneHns opraHM3amoB K SENCTBUIO IKOSTOMMYECKMX
drakTopoB. buonornyeckme putmbl. BaaumopgencTeme 3Konormyeckux PakTopos.
JKonornyeckas HuLWa.

BuoreougeHos. Jkocuctema. PasHooOpasne  3KkocucTeM. KOMMNOHEHTHI
akocuctembl. BugoBad M nNpoOCTpaHCTBEHHAsA CTPyKTypa 9SKocucTeM. Tpodmyeckue
ypoBHU. Tunbl NuLLEBbIX Lienen. MNMuwesasn ceTb. KpyroBopoT BELECTB M NOTOK 3HEPrnn
B 9Kocuctemax. buotmyeckme B3aMMOOTHOLUEHWS OPraHM3MoB B 3KOCUCTEME:
KOHKYpeHuusi, cumMOuMOo3, XULWHMYeCcTBO, napa3utuam. CBONCTBA  3KOCUCTEM.
MpoayKTMBHOCTL M BUoMacca 3KOCUCTEM pasHbiX TUNOB. [MPUYUHBI YCTONYMBOCTU U
cMeHbl akocucteM. Camoperynsauusa akocuctem. Cykueccus. NMocnencrteua BNvSIHUA
AEeATENbHOCTM YenoBeka Ha akocuctembl. CoxpaHeHne GuopasHoobpasnsa Kak OCHoBa

YCTOMYMBOCTM 3KOCUCTEMbI. WICKYCCTBEHHble COoOOLWEecTBa — arpo3KOCUCTEMbI WU
yp603KoCUCTEMBI, X OCOBEHHOCTM.
Buoccepa — rnobanbHas 3kocuctema. YdyeHune B.WN. BepHagckoro o

6uocepe. Ctpyktypa ©Oumocdepbl. Hoocdepa. 3aKOHOMEPHOCTU CyLLECTBOBAHMS
Buocdepbl. KOMNoHeHTbl Buocdepsbl 1 nx ponb. Ponb XuBbix opraHMamoB B buocdepe.
KpyroBopoT BaXKHENLLNX BUOreHHbIX 3NeMEHTOB (Ha NpuMepe yrnepoaa, asota u ap.) B
Buocodepe. brnoreHHasa murpaumst atomoB. OCHOBHbIE bUOMbI 3emriu.

Buoccepa wm 4yenoBek. Ponb 4yenoseka B OGuocdepe. AHTponoreHHoe
BO3JencTBeme Ha Buocoepy. 3arpsasHeHune Buocoepsl. BoagencTteue
NpPOn3BOACTBEHHOWN OEATENBHOCTU HA OKpYXKatoLLyto cpeay B obnactu ceoen byaylien
npodeccuu.

OKOMorMs Kak TeopeTudeckasi OCHOBa pauMOHanNbHOro MpPUMPOAONONb30BaHUS U
oxpaHbl npupogbl. CoxpaHeHne MHoroobpasns BMAOB KaK OCHOBA YCTOMYMBOCTU
Buocepbl. BoccmaHosumernbHas aKkonoaus. [lpobnembl yCTOMYMBOrO pasBUTUS.
(nmo6anbHble akonormyeckne Npobnembl U NyTU UX peLUEHWS.

HdemoHcmpauuu
Qkonornyeckne akTopbl N UX BIUSIHNE HA OPraHM3Mbl.

MeXBraoBble OTHOLLIEHUS: KOHKYPEHLUMS, CUMBNO03, XULLHNYECTBO, NapasnTnsm.
ApyCHOCTb pacTuTenbHOro coobLyecTsa.

Mywesble Lenu n cetn B BuoueHose.

Qkonornyeckue nupammnapl.

Cxema aKocucTeMmsl.

KpyroBopoT BeLleCcTB 1 NpeBpaLleHne 3Heprmm B 3IKOCUCTEME.

Buocdepa.

KpyrosopoT yrnepoaa (a3ota n gp.) B buocgepe. Cxema arpoakoCUCTEMBbI.
Oco60 oxpaHsiemble NpupoaHbie TepputTopun Poccuu.

lpakmu4eckue 3aHsIMus
OnucaHve aHTPOMOreHHbIX WM3MEHEHWA B €CTECTBEHHbIX NPUPOAHLIX NaHawadTax
CBOEWN MECTHOCTW.

CpaBHUTENbHOE ONUCaHMEe OAHOW U3 eCTECTBEHHbIX NPUPOLHbIX CUCTEM (Hanpumep,
neca) n Kakon-Hmbyap arpoakocucTtemMbl (HaNpMMep, NWEeHNUYHOro nons).
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CocTaBreHne cxem nepegayv BeLecTB U 3Heprum no uensm NUTaHus B NpUpPOOHON
3KOCUCTEME U B arpoLeHo3e.

7. BUOHUKA

BuoHMKa Kak oOAHO U3 HanpaBreHMW OMOoNorMn U KUOGEpPHETUKMU.
PaccmotpeHne 6GuoHMKon ocobeHHocTen MOopdom3nonorMiyeckon opraHmsaunm
XMBbIX OPraHM3mMoB M UX UCMNOJSIb30BaHUSA AONS CO30aHUS COBEPLUEHHbIX TeXHUYEeCKUX
CUCTEM W YCTPOWCTB MO aHanormm c XuBbiIMM cuctemamu. [puHUMnbl U Npumepsbl
NCMNONb30BaHWs B XO3ANCTBEHHOW AEATENLHOCTU Nogen MopdodyHKUNOHASbHBIX YepT
opraHusauun pacTeHUn N XXNBOTHbIX.

HdemoHcmpauuu
AsponHaMmmnyeckme N rmgpoanHamMmyeckue yCTpoMCcTBa B XXMBOW MPUPOLE U TEXHUKEe
(cxeMmbl, PUCYHKN).

MpumepHbIe TeMbl pedepaToB

+ KneTto4yHas Teopua CTpoeHusi OpraHn3moB. VIcTopust 1 COBpPEMEHHOE COCTOSHME.

* HacnepgcteeHHasa nHopmauna 1 nepegaya ee n3 NOKONEHUS B MOKOSIEHNE.

* Ycnexu CoBpeEMEHHOW reHeTUKU B MeanuMHe 1 34paBOOXpPaHEHUN.

* WcTopus pasBuTus 3BOMIOLMOHHLIX naen oo Y. lapsuHa.

* «Cuctema npupogbl» K. JluHHest n ee 3HavyeHne ans passuTus Guonoruu.

» CoBpeMeHHble NpeacTaBneHNsa 0 MeXaHU3Max U 3aKOHOMEPHOCTAX 3BOSOLNN.

+ CoBpeMeHHble MNpeacTaBieHUss O 3apoXOeHuM Xu3Hu. PaccmoTpeHne u oueHka
pasnU4YHbIX rMNOTE3 NPOUCXOXAEHUS

* 3HayeHue 65IM3KOPOACTBEHHOIO CKpeLLUMBaHNS

+ CoBpeMeHHbI 3Tan pasBuTUa 4YenoBeyectBa. Yenosedeckne pacbl. OnacHOCTb
pacusma.

* Bosgencrtsune yenoBeka Ha NpUpoay Ha pasnuyHbIX aTanax pa3BUTUS YerioBeYECKOro
obuiecTBa.

* BnusHne okpyxatoLwlen cpebl 1 ee 3arps3HeHNsa Ha pasBuTne opraHM3MoB.

* BnusHne KypeHusi, ynoTpebneHust ankoronss MU HapKOTUKOB poauTensaMu Ha
ambpuoHanbsHoe pa3suTtue pebeHka.

* BnusHeupl - 4ygo XMU3HK.

* BeretaTnBHOE pasMHOXeHME.

* buonornyeckoe 3HavyeHne MeTamopdo3a B NOCTAIMOPUOHANBHOM  Pa3BUTUM
XUBOTHBbIX.

* BupycHble 3aboneBaHus YenoBeka, XXMBOTHbIX U PaCTEHUMN.

* ButamuHbl, pepMeHTbl, TOPMOHbI U UX POSib B OpraHu3me. HapyweHus npu umx
HegocTaTke U N30bITKe.

e [MpuumHbl N rpaHULbl YCTOMYMBOCTM Oumocdepbl K BO3OEWCTBUO OEATENbHOCTU
noaen.

* BuroueHosbl (3kocUCTEMBbI) Pa3HOro YPOBHS M UX COMOOAYMHEHHOCTb B rnobanbHOM
aKkocucteme — brnocgepe.

+ JXuBoe BellecTBO. Ero posnb B KpyroBopoTe BeLLecTB

* BupoBoe n akonornyeckoe pasHoobpasne buoLeHo3a kak OCHOBA €ro yCTONYMBOCTH.

* [loTOK aHEeprum n Lenu NUTaHus.

* [loBbilweHMe NPOLAYKTUBHOCTU (POTOCMHTE3a B MWCKYCCTBEHHbLIX 3KOJTIOrMYECKUX
cucTemax.

» Cykueccum n nx gopmeil.

* PasnnyHble skonornyeckue nupammgbl U COOTHOLUEHUS OPraHW3MOB Ha KaXKOowm WX
CTYyNeHu.

* [lyTv noBbIWweHNa BUONOrM4eckon NPOAYKTUBHOCTM B UCKYCCTBEHHbIX 9KOCUCTEMAX.
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Ponb NpPaBUTENbCTBEHHbIX N obWeEeCTBEHHbIX 3KOIOrMYeCcKnx
OpraHu3auunn B COBPEMEHHbIX Pa3BUTbIX CTPaHax.

PauunoHanbHoe ncnonb3oBaHne U oxpaHa HeBO30OHOBNAEMbIX NPUPOOHbBIX PECYPCOB
(Ha KOHKPETHbIX NpUMepax).

OnacHocTb rnobanbHbiX HapyweHun B 6uocdepe. O30HOBbIE «AbIPbl», KUCIOTHbIE
A0XAN, CMOTU N UX NpeaoTBpaLleHue.

OKonormyeckme Kpuaucbl K 3Konorndeckne kartactpodbl. [lpepoTBpalleHue wmx
BO3HUKHOBEHMUS.

CyLLHOCTb KITOHMPOBAHMWSI.

"eHHasa NHXXeHepusi U €€ OCHOBHbIE NPOBIEMbI.

HacneacTteBeHHble 60Ne3Hn Yenoeeka: NPeanoChbinkn BO3HUKHOBEHNS.

OcobeHHOCTH cenekunmn pacTeHUNn.

OcobeHHOCTU cenekunm MMKpOOPraHN3MoB.

OcobeHHOCTM ceneKkLuum XUBOTHbIX.

BuoHuka. TexHn4Yeckni B3rnsa Ha XXMUBYO Npupoay.
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6. TEMATUYECKOE NMNIIAHNPOBAHUE C ONMPEAENEHUEM OCHOBHbIX BUOOB

YYEBHOW OEATENbHOCTU OBYYAIOLLUXCSA

Bup y4ye6HoM paboThbl O6bem
4Yacos
MakcumanbHas y4ebHasa Harpy3ka (Bcero) 172
AyauntopHas yyebHas pabota (o6s3aTenbHble Yy4eOHble 3aHATUA)
(Bcero) 111
B TOM YuChe:
nekumm 37
npakTu4yeckme 3aHaATna 74
BHeayauTopHas (camocTosiTenbHas) y4yebHas paboTa 49
obyyvaruierocs (Bcero)
B TOM YuChe:
camocTodATenbHaa paboTta (nogrotoBka pedpepaToB MO 3adaHHbIM
Temam C Ucnonb3oBaHNeM MHPOPMALIMOHHBLIX TEXHOMNOMMIA, NOAroTOBKa 49
K TecTam, YCTHbIM OTBETaM)
UToroBas atrectaumsa B hopme 3Kk3ameHa 12
TEMATUYECKOE NNAHNPOBAHME
Ne CopepxaHue o6y4yeHus Konmuectso
nn Yyacos
AyAUTOpHbIE 3aHATUA
1 BeepneHune 2
2. | YdeHue o knetke 22
3. | OpraHusm. PasmHOXeHne n nHanemnayanbHoOe pasBuTme 20
4 OCHOBBI TEHETUKN U CenekLnmn 25
5 lMpouncxoxageHne n pasBUTUE XM3HM Ha 3emne. OBOSIOLNOHHOE 15
y4YyeHune
6. [MpoucxoxgeHne YyenoBeka 8
7. OcHOBbI 3KONOrMn 15
8. BuoHuka 4
Utoro: 111
BHeayauTopHas camocTtosiTenbHasa paboTa
camocTodATenbHasa paboTa (MOArOoTOBKa K YCTHbIM OTBETaM Mo
3afjlaHHbIM TeMaMm, MNOAroToBKa pedepaToB C MCNOMNb30BaHNEM 49
NHPOPMALMOHHBIX TEXHONOMI, MOArOTOBKA K KOHTPOSIbHbLIM
paboTam 1 TECTUPOBAHMIO NO U3YYEHHLIM TEMAM)
Bcero: 172
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XAPAKTEPUCTUKA OCHOBHbIX BWAOB OEATENIbHOCTU OBYYAIOLLUXCA

CopepxaHue oby4yeHus

XapaKkTepucTuka OCHOBHbIX BUAOB AEATENbHOCTU
CTyAeHTOB (Ha ypOBHe y4eOHbIX AeNCTBUN)

BBegeHune

O3sHakomneHne ¢ GuonormyeckuMmmn cuctemamm pasHoro
YPOBHS: KIE€TKOWN, OpraHM3mMom, nonynsaumnen,
aKkocuctemon, buocdepon. OnpegeneHme ponu
BGuonorun B hoOpMMpOBaHNUN COBPEMEHHON
€CTEeCTBEHHO-HAaY4YHOM KapTUHbI MMpa U NpakTUYeCcKomn
aeatenbHocTu nogen. ObyyeHne cobnogeHno npasus
noesefeHnsa B npupoae, 6epexxHoMy OTHOLLEHUIO K
Buonornyeckum o6beKTaM (PaCTEHMAM U XKUBOTHBIM U
nx coobLiecTBam) U X oxpaHe

1. YYHEHUE O KJIETKE

1.1 XumMunyeckasa opraHmsaums
KINEeTKN

YMeHne NpoBogUTb CPpaBHEHNE XMMMNYECKON
OpraHmM3aLmm X1BbIX N HEXUBbLIX 00BHEKTOB. MNMonyyeHne
npeacTaBneHnst O PO OpraHNYecKmx n
HeopraHNM4ecknx BeLLLECTB B KreTke

1.2 CtpoeHue n PyHKLUU KNETKN

M3y4eHne CTPOEHUs KNeToK 3yKapuoT, CTPOEHMUS U
MHOroobpasus KneTok paCTeHUIN U XXUBOTHbIX. M3yyeHne
OpraHoOMAOoB KIETKN N UX OYHKLMA.

CpaBHEHNE CTPOEHUS KINETOK PaCTEHNIN N XXUBOTHbIX

1.3 O6MmeH BeLlecTB u
npeBpalleHne aHeprum B KneTtke

YMeHune CTpouTb CXeMbl dHepreTu4eckoro obmeHa u
BuocuHTesa benka.

Mony4yeHne npeacTaBneHnsa 0 NPOCTPaAHCTBEHHOM
cTpykType 6ernka, monekyn OHK n PHK

1.4 )KU3HEeHHbIN UMNKN KNEeTKn

O3HakoMneHune ¢ KIeTOYHOM TEOPUEN CTPOEHUS
OpraHM3MoB.

YMeHne caMmocToATeNbHO NcKaTb AoKasaTenbCcTBa Toro,
YTO KreTKa — dfieMeHTapHas XuBas cuctema u
OCHOBHasi CTPYKTYPHO-(PYHKUNOHaNbHasa eanHmLa Bcex
XUBbIX OPraHn3moB

YMeHne caMOoCTOATENBHO HAaXo4UTb OTNMYNS MUTO3a OT
Menosa, onpeaensas 3BOMOLUMOHHYIO PoSib 3TUX BUAOB
OeneHns KNeTkn

2. OPTAHU3M. PASMHOXXEHUE U UHOUBUAOYANNbHOE PA3BUTUE OPTAHM3MOB

2.1 PasaMHOX€eHMe OpraHM3mMoB

OBnageHue 3HaHUAMMN O Pa3MHOXEHUUN KakK O
Ba)XHENLLIEM CBOWCTBE XMBbIX OPraHn3mMoB. YMeHne
CaMOCTOSATENBHO HAaXOAUTb OTANYMA Becnonoro
pa3MHOXEHUST OT NOSIOBOrO Pa3MHOXEHUS, onpeaenss
9BOJMOLMOHHYIO POSb 3TUX CNOCOBOB Pa3MHOXEHUS

2.2 lnpnBuayanbHoe pa3Butue
opraHMsma

O3HakoMneHe ¢ OCHOBHbIMW CTaaNAMWN OHTOreHe3a
Ha NpuMepe pas3BUTUSA MO3BOHOYHbIX XXMBOTHbIX.
YMeHue xapaktepu3oBaTb cTagum
NOCTAMOPMOHANbHOIO Pa3BUTUS Ha NPUMeEpPE YenoBeka.
O3HakoMneHve ¢ NpuyYnHaMu HapyLleHW B pasBuTum
opraHn3moB. Pa3BuTre ymMeHus npaBunbHO
dopmMmnpoBaTh goKasaTeNbHy 6a3y 3BOSIOLMOHHOIO
pPa3BUTUSI XKMBOTHOIO Mypa
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2.3 UHanBuayanbHoe pa3BuTune
yernoBekKa

BbisiBnieHne 1 onucaHue npu3HakoB CXOACTBa
3apopblLlen YernoBeka U Apyrmx NO3BOHOYHbIX KakK
[loKasaTenbCcTBa UX 3BOSIOLMOHHOIO poacTBa.
MonyyeHve NpeacTaBneHnst 0 NOCneaCcTBUSIX BNUSIHUS
ankoronsl, HUKOTMHa, HAPKOTUYECKNX BELLLECTB,
3arpsis3HeHUst cpeabl Ha pa3BUTHE U PENPOAYKTUBHOE
300pOBbE YeroBeka

3. OCHOBbI TEHETUKW U CENEKUNA

3.1 3aKoOHOMepHOCTHN
M3MEH4YNBOCTU

O3HakoMneHne ¢ HacneacTBEHHON U
HeHacneaCcTBEHHON U3MEHUYNBOCTLIO N ee
B1ONOrM4YEeCcKon posblo B 3BOSOLMN XXMBOIO MUpa.
MonyyeHue npeacTaBneHns O CBA3U FrEHETUKN U
MeanunHbl. O3HaKomIieHne ¢ HacneacTBEHHbIMN
BonesHaMK YernoBeka, UX NpUYNHaAMU n
NpPognnNakTMKon. NayyeHme BNUSHUS ankoronmsma,
HapKOMaHUK, KypeHUs1 Ha HacrneaCcTBEHHOCTb Ha
Bugeomatepmane. AHanm3 oeHoTUNnYecKkomn
N3MEHYMBOCTU. BbisiBNeHne MyTareHoB B OKpYXatoLen
cpefe 1 KOCBeHHas OLeHKa BO3MOXHOIMO NX BNUSHUA Ha
opraHusm

3.2 OcHoBBbI cenekuum
pacTeHUNn, XXMBOTHbIX U
MWKPOOPraHM3mMoB

Mony4yeHne NpeacTaBneHns O reHeTUKe Kak o
TEOpEeTUYECKON OCHOBE Cenekunn.

Pa3BuTne metanpegMeTHbIX YMEHMI B NpoLecce
HaxoXOeHus Ha KapTe LeHTPOB MHOroobpasus n
NMPOVCXOXOEHNS KYTbTYPHbBIX PaCTEHUI U JOMALLHMX
YXXUBOTHbIX, OTKPbITbIX H.A. BaBUnoBbIM.

M3yyeHne metogoB rubpmnansaumm n MCKyCCTBEHHOrO
oTbopa. YMeHune pasbupaTtbcs B 3TUHECKNX acrekTax
HEKOTOPbIX AOCTWXEHUI B BUOTEXHOMNOrMK:
KNMOHMPOBAHMM XXMBOTHbIX U Npobremax KnoHMpoBaHWs
yenoseka. O3HaKOMIIEHNE C OCHOBHbIMU LOCTMKEHUAMMN
COBpPEMEHHON ceneKkLmu KyrnbTYPHbIX pacTeHun,
AOMaLLHNX XXMBOTHbLIX M MUKPOOPraHN3moB

4. NPONCXOXOEHUE U PA3BU

TUE XU3HWU HA 3EMIJIE. 9BOJTIOLUMOHHOE YYEHUE

4.1 NMpoucxoxaeHuwe m
HauvanbHble 3Tanbl Pa3BUTUA
)XM3HU Ha 3emne

AHanus v oueHKa pasnNnYHbIX TMNOTE3 NPOUCXOXAEHUS
XN3HU.

MonyyeHue npeactaBneHnsa 06 YCIOXHEHUN XMBbIX
opraHuM3moB Ha 3emrie B npouecce 3Bonounn. YmeHve
3KCnepuMeHTanbHbIM NyTEM BbISBNATbL aanTUBHbIE
0COBEHHOCTN OPraHM3MOB, NX OTHOCUTESbHbIN Xapak-
Tep. O3HaKOMIEHNe C HEKOTOPbIMU NpeacTaBUTENSIMM
PeaKMX 1 McyesaroLmx BUOOB PaCTEHUIN N KUBOTHBIX.
lMpoBeaeHne onncaHusa ocober ogHoro Bmaa no
MOPEONOrMyeckoMy KpUTEPUIO Npy BbIMOSTHEHUN
nabopaTtopHou paboThl. BeigBneHne vept
NpMCcnocobneHHOCTM OPraHM3MOB K pa3HbIM cpeaam
obutaHusa (BOAHOW, HA3eMHO- BO3AYLLHOW, NOYBEHHOW)
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4.2 Uctopusa pa3BUTuA
3BOJTIIOLMOHHbIX naen

M3y4yeHne Hacrneams yenoBevecTsa Ha npuMmepe
3HaKOMCTBaA C UCTOPMEN Pa3BUTUSA SBONOLIMOHHBLIX MOEN
K. IluHHes, XK. b. NNamapka Y. dapsuHa. OueHuBaHne
PO 3BOMOLUNOHHOMO Y4eHnsa B hopMmnpoBaHmMm
COBpPEMEHHON eCTECTBEHHO-HAY4YHOW KapTUHbLI MUPa.
Pa3BuTtre cnocobHOCTM ACHO U TOYHO MU3naraTb CBOU
MbICIN, JTOrMYECKN 06OCHOBLIBATbL CBOK TOYKY 3pPEHUS,
BOCMPUHUMATbL M aHanM3aMpoBaTb MHEHMUS
cobeceaHMKOB, NpU3HaBasi NpaBo APYroro YerioBeka Ha
MHOEe MHeHne

4.3 MukpoaBsonouus u
MaKpo3Bonouusa

O3HakoMneHune ¢ KoHUenuuen snaa, ee Kputepuamu,
noabop NpuMepoB TOro, YTO NONynNsAUNs — CTPYKTypHas
eanHnLUa B1aa 1 9BOSTHOLMN.

O3HakoMneHne ¢ ABMXYLLMMUCA CUiaMn 3BOSTHOLUN U
ee JokasartenbCTBaMu.

YcBOEHMe TOro, YTO OCHOBHbIMU HanpaBneHNsIMu
3BOJMOLMOHHOrO Nporpecca ABMAsTCA BUONOrMYeckunin
nporpecc n 6nonorn4ecknin perpecc. YMeHune
OTCTauBaTb MHEHWE, O COXpaHeHun Bronornyeckoro
MHOroobpasus Kak OCHOBE YCTOMYMBOCTM Brnocdepsbl 1
NPOrpeccuBHOrO ee PasBUTUSA. YMeEHMNE BbiSBNATb
NPVYUHBI BBIMUPAHUS BUAOB

5. MIPOUCXOXAEHUE YEJIOBEKA

5.1 AHTponoreHe3s

AHanus v oLeHKa pasnnYHbIX rMnoTes o
NPOVCXOXOEHMN YenoBeka.

PasBuTre ymeHusi CTpouTb JokasaTenbHyto 6a3y no
CpaBHUTENbHON XapaKTePUCTHKE YenoBeka 1 NprMaToB,
[loKa3blBas UX poACTBO. BbisiBreHMe aTanos 3BonoLMn
yernoseka

5.2 YenoBeveckue pacobl

YMeHue [oKa3biBaTh PABEHCTBO YEIOBEYECKUX pac Ha
OCHOBaHUM MX POACTBA N eANHCTBA NPOUCXOXOAEHUS.
Pa3BuTHe TonepaHTHOCTM, KPUTMKA pacmama BO BCEX
€ro NposiBNeHUsIX

. OCHOBbI 3KOJ10Irnmn

6.1 dkonormsa — Hayka o
B3aMMOOTHOLLUEHUAX
OopraHusmMoB Mexnay cobou u
OKpyamoLien cpenomn

M3yyeHne akonornvyecknx pakTopoB U NX BAUSHUS Ha
OpraHu3mbl.

3HaKOMCTBO C 3KOMOrMYECKMMU CUCTEMaMM, UX BUOOBOW U
NPOCTPAHCTBEHHOW CTPYKTYpamMun. YMeHMEe 00bACHATb
MPUYMHBI YCTOMYMBOCTU U CMEHbI 3KOCUCTEM.
O3sHakoMneHne ¢ MeXBUAOBLIMU B3aMMOOTHOLLEHUSIMU B
9KOCUCTEME: KOHKYPEHLIMEN, CUMOMO30M, XULLIHUYECTBOM,
napasvTU3MOM.

YMeHne CTponTb SPYCHOCTb pacTUTENBHOIO CoobLLEeCcTBa,
nuLLEeBbIE LIENMM U ceTu B BMOLIEHO3e, a Takke
3KOMorn4eckne nupamuapl.

3HaHWe oTnMYMTENbHBIX MPU3HAKOB UCKYCCTBEHHbIX
COO006LLIEeCTB — arpo3KoCUCTEMbI N YPOOIKOCUCTEMBI.
OnucaHne aHTPOMOreHHbIX U3MEHEHUIN B €CTECTBEHHbIX
NPUPOAHbIX NaHawadgTax CBOEN MECTHOCTU.
CpaBHUTENbHOE ONucaHne O4HOW U3 eCTECTBEHHbIX
NPUPOOHbIX CUCTEM (HanpuMep, Neca) 1 Kakon-HMbyab
arpoakocucTemsbl (Hanpumep, MeHUYHOro Nons).
CocTaBneHue cxem nepegayn BeLLecTB U SHeprum no
LensiM NUTaHus B NPUPOLAHON 3KOCUCTEME U arpoLieHo3e
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6.2 buoccepa — rnobanbHas
akocuctema

OsHakomneHue ¢ ydyeHnem B. U. BepHagckoro o
buocdepe kak o rnodanbHOM 3KOCUCTEME.

Hanuune npeacraBneHus 0 cxeme 3KOCUCTEMbI Ha
npumepe bruocdepsbl, KPYyroBopoTe BELLECTB U
npeBpaLleHm 3Heprimn B Guocdepe.

YMeHune gokasbiBaTb Posib XUBbIX OPraHN3MoB B
bunocdepe Ha KOHKPETHbIX NPUMEpax

6.3 Buocdepa u yenosek

HaxoxxgeHne cBs3n nsmeHeHns B bmocdepe ¢
nocneacTBUAMN OeATENbHOCTU YenoBeKka B
OKpyXatoLLen cpefe. YMeHne onpeaensaTb BO34eNCTBme
NPOV3BOACTBEHHON OEATENBbHOCTU HA OKPY>KaHoLLYHO
cpeay B obnactu ceoen 6yaylwen npogeccuu.

O3HakomneHne ¢ rnobanbHbIMU 3KONOrMYecKnMmn
npobnemamun n ymeHue onpegensaTb NyTU UX peLlueHus.
OnucaHue n npakTnyeckoe co3gaHne UCKYCCTBEHHOM
3KocucTeMbl (MPecHOBOAHOro akBapuyma). PelueHune
9KOOrm4yeckmx 3agau.

[leMoHCTpupoBaHMe yMEHNA NOCTAHOBKN Lenen
AEATENbHOCTU, NNaHMPoOBaHNA coO6CTBEHHON
AEATENbHOCTU AN AOCTUXKEHMS NOCTABIEHHbIX LiENewn,
npeaBMAEHUSA BO3MOXHbIX pe3yrbTaToB 3TUX AENCTBUN,
OopraHm3aumm CaMOKOHTPOMS M OLEHKM NMOSyYeHHbIX
pe3ynbtatoB. ObyyeHne cobnogeHno NpaBun
nosefeHnsa B npupoae, 6epexxHoMy OTHOLLEHWIO K
ononornyeckmm obbekTam (pacTeHUsIM, XKXUBOTHBIM N NX
coobuiecTBam) U X OXpaHe

7. BUOHUKA

7.1 BUOHMKA KaK ogHO U3
HanpaBrieHun uonorun u
KNGEepHeTUKN

O3HakoMneHne ¢ npuMepammn UCNosib30BaHNA B
X03ANCTBEHHOWN AeATeNbHOCTU ntogen mopdo-
(OYHKUMOHANbHbIX YePT OpraHn3aummn pacTeHUn n
XUBOTHbIX MPU CO303aHUN COBEPLUEHHBIX TEXHUYECKNX
CUCTEM U YCTPOMWCTB MO aHanormm ¢ XMebiMu
cucteMamun. 3HaKkoOMCTBO C TpyB4yaTbiMK CTPYKTypamu B
XUBOW NPUPOAE N TEXHUKE, adPOANHAMUYECKUMU U
rmapoanNHaMmMYeCcKUMmn yCTpOMCTBaMM B XXMBOW Npupoae
N TEXHUKE.
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7. ONMUCAHUE YHEBHO-METOOMWYECKOIO U MATEPUAJIbHO-TEXHUYECKOIO
OBECIMNEYEHUA OBPA3OBATEJIbHOU OEATENIBHOCTMW.

7.1. MaTtepuanbHO-TeXHM4YecKoe obecnevyeHune

Peanusauus nporpamMmmbl gucumnnmHbl «brnonoruay» TpedyeT Hanuumnsa yuebHoro
kabuHeTa. [NomeleHne kabnHeTa yaosnetTeopseT TpeboBaHnsam CaHuTapHoO-
anngemMmunornormyeckmx npasusn n HopmaTtneos (CaHlH 2.4.2 Ne 178-02) 1 ocHalLeHo
TMNoBbIM 060opyaOBaHNEM: y4ebHON Mebenblo U cpeacTBammn obyyYeHus,
A0CTaTOYHbIMU ANA BbINOMHEHNA TpeboBaHUIN K YPOBHIO MOArOTOBKM 0by4atoLLmxcs
(Docka HacTeHHas 3-arnemeHTHas (MarHUTHO-MenoBas) C NOACBETKON, NpoekTop BenQ
MX505, aKkpaH nsi npoekTopa HaCTEHHO-NOTONOYHbLIN 1500MM). B Hann4mm ectb
nepeHocHoe obopyaoBaHue: HoyToyk Samsung NP300V5A-S06RU 15.6" u/unu
HOyTOYK 15" ASUS X57V.

B kabuHeTe eCcTb  9KpaHHO-3BYKOBble  Mocobus;  MynbTUMEAUNHOE
obopyaoBaHue, NocpeacTBOM KOTOPOro y4acTHUKM obpasoBaTenbHOro npowecca MoryTt
npocmMaTpuBaTth BU3yarbHYyH MHpOpMaLMIo No Guonoruu.

B cocraB yuyebHO-meTOgMyeckoro obecnevyeHna nporpammbl  y4eBHOM
AancunnnuHel «bronorna» Bxoaar:

- HarnsgHble nocobusi (KoMnnekTbl y4ebHbIX Tabnuu, nnakaTtoB, MOPTPETOB
BblAAKOLLMXCA YYEHbIX, UNNIOCTpaumm 61Monornyeckmx npoLeccoB);

- BUBNMoTEYUHBIN hOHA.

7.2. UHdbopmaumoHHoe obecneyeHne obyveHuUs

B 6ubnuoTteyHbln poHa BXoAAT y4ebHWMKK, y4ebHO-MeToauyeckme KOMMMEKTbl
(YMK), obecneunBatowme  ocBoeHue  y4yebHOW  OUCLUUNSIMHGI «Buronorus»,
PEKOMEHAOBAHHbIE UMW [ONYLWEHHble ANS WMCNOMb30BaHMA B MNPOdECcCUOHanbHbIX
obpasoBaTenbHbIX OpraHM3auusax, peanuaylowmnx obpasoBaTernbHYD nNporpaMmmy
cpenHero obuwero obpasoaHua B npegenax ocsoeHnsa OOl CMNO Ha 6a3e 0CHOBHOrO
obuiero obpasoBaHus.

Bnbnnorteynbin doHa MOXeT ObITb AOMNONHEH 3HUMKIIoneamamu,
CrpaBOYHMKAMUN, HAYYHOW N HAYy4HO-MONYNSAPHOW NUTEPaTYpoOn 1 ApyrMmmu nNocodmsimmn
no BOMpPOCaM 3KOMOrMW, UUTOMOMNWN, TeHeTuKn, ambpuonornn, OMOTEXHOMOIMN,
3BONOLMN OPraHNYecKkoro Mmpa.

B npouecce ocBoeHusi nporpammbl y4ebHOM ancumniHbl «buonoruay cTyaeHTbl
MMEKT BO3MOXHOCTb AOCTyna B cucteMy VIHTEpHET (9NEeKTPOHHbIM KHUram, Tectam wm
Ap.)

PekomeHayemas nutepartypa

[na obyyarowmxcs:

1.3axapos B.b. buonorua. O6bwasa 6uonorna. 10 knacc : yrnybneHHbIn ypoBEHb :
yyebHuk / B. b. 3axapos, C. . MamoHTOB, H. U. CoHuH, E. T. 3axapoBa ; noa Hay4yHON
pegakuuen B. b. 3axaposa. - Mockea : NpocseweHune, 2022. - 351 c.

2. 3axapos B.b. bronorus. Obwas éuonorus. 11 knacc : yrnybneHHbIn YpOBEHSD :
y4yebHuk / B. B. 3axapos, C. I'. MamoHTOB, H. U. CoHuH, E. T. 3axapoBsa ; noa Hay4yHOM
pegakuuen B. b. 3axaposa. - Mockea : lNpocseweHne, 2022. - 266 c.

[na npenogasartenen:

1. PegepanbHbin 3akOH OT 29.12.2012 Ne273-d3 «O6 obpasoBaHum B Poccuinckom
depepauunmy».
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2. Mpukaz MwuHoGpHaykn Poccumn ot 17.05.2012 Ne 413 «O6 yTBepxageHum
begepanbHOro  rocyaapCTBeHHOro obpasoBaTenbHOro  craHgapTa  cpeaHero
(nonHoro) obuiero o6pasoBaHUNAy.

3. MNpukas MuHobpHaykn Poccum ot 29.06.2017 Ne 613 «O BHECEHMM U3MEHEHUI B
deneparnbHbIi FOCy4apCTBEHHbIN 0bpa3oBaTenbHbIN CTaH4APT cpeaHero obLero
obpasoBaHus, yTBEPXXAEHHbIN NpukaszoM MuHnctepcTea obpasoBaHus 1
Haykn Poccuiickon ®epgepaunm ot 17 masa 2012 r. Ne 413.

4. MNMucbmo [lenapTameHTa rocyaapCTBEHHOW NOMUTUKM B chepe NOAroTOBKM paboumx
kagpoB 1 ANO MuHo6pHayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHgaumm no
opraHusauun nonydeHus cpegHero obuiero obpasoBaHnsa B npegeriax 0CBOEHUS
obpasoBaTerbHbIX MporpamMmm cpegHero npodeccnoHanbHOro obpasoBaHus Ha
6a3e 0CcHoBHOro obuiero obpasoBaHus ¢ yuetom TpeboBaHu heaepanbHbIX
rocyAapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB U NOSTyYaemMomn npogeccmm nnm
cneumanbHOCTM cpeaHero npodeccnoHanbHoro obpasoBaHms».

UHcpopmaLMOHHbIe 3f1IeKTPOHHO-0Opa3oBaTefibHble pecypChbl
(UHTepHeT-pecypchbl):

1. www.sbio.info (Bcsa 6uonorna. CospemeHHas buonorus, ctatbu, HOBOCTH,
omnbnuoteka).

2.  www.window.edu.ru (EanHoe oKHO JOCTyna K obpa3oBaTesfibHbIM pecypcam
NHTepHeTa no 6uonorun).

3.  www.5ballov.ru/test (TecT ons abuTypmeHTOB MO BCEMY LLUKOSIbHOMY KYpCY
ouonorun).

4.  www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKaLNOHHbIE BUKTOPUHBLI NO
Bmonorun — akonorum Ha cepeepe BopoHexckoro yHMBepcuTeTa).

5.  www.biology.ru (buonorusa B OTkpbIToM Konnegxe. CanT coaepXuT ANEeKTPOHHbIN

y4yebHuk no 6uonormum, On-line TecThbl).

www.informika.ru (3NeKTpoHHbIN y4ebHUK, 6OMNbLION CNNCOK MHTEPHET-PECYPCOB).

www.nrc.edu.ru (buonornyeckasa kaptnHa mmpa. Pasgen KomnbioTePHOro

y4yebHuka, paspabotaHHoro B MOCKOBCKOM rocy4apCTBEHHOM OTKPbITOM

YHUBEpCUTETE).

8. www.nature.ok.ru (Pegkvne n ncyesatowme XnBoTHole Poccum — npoekt
Okonornyeckoro ueHtpa MY um. M.B.JlomoHocoBa).

9. www.kozlenkoa.narod.ru (55 Tex, KTO y4nTCs caM 1 y4nUT OPYrux; O4HO U
ANCTaHUNOHHO, Buonornun, Xumuu, Apyrum npegMmeTtam).

10. www.schoolcity.by (Buonoruna B Bornpocax n orseTax).

11. www.bril2002.narod.ru (brnonorusa gns wkonbHMKoB. KpaTkasi, koMnakTHasi, HO
AOoCTaToO4YHO noapobHas nHgopmaumsa no pasgenam: «Obwasn druonornay,
«boTaHukay, «3oonorusy», «4enoBeky).

12. OnEeKTPOHHbIN KYpC NO AUCUMMIANHE Ha nopTane « ANEeKTPOHHbIN YHUBEPCUTET

Bl'Y» — Pexum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=19771

N o
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