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1. NTOACHUTEJIbHAA 3AMUCKA

Mporpamma obuweobpasoBaTtenbHoM yyebHOM  aucumnnuHbl  «Buonornay

npegHasHayeHa Ans u3dyvyeHuss B obpasoBaTenbHbIX OpraHusaumsx, peanuayroLlimx
obpasoBaTenbHyl0 nNporpaMmmy cpegHero obwero obpasoBaHusa B npegerniax 0CBOEHUS
OCHOBHOW npodeccnoHansHon obpasoBaTenibHon nporpammbl CMO (OO CIr1O) Ha
6a3e ocHOBHOro obLero obpasoBaHusi NPy NOArOTOBKE CreunanMcToB cpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpeagHero obuiero

obpas3oBaHus, npeabsaBNAeMblX K CTPYKType, COAEepXaHuo 1 pesynbTataMm OCBOEHUS
y4yebHON aNCUMNMHLI, ¢ y4eToM [pruMepHO OCHOBHOM 0B6pa3oBaTenbHOM NporpaMmmbl
cpenHero obuiero obpasoBaHus.

Co,u,ep>|<aH|/|e nporpamMmbl «buonorus» HanpaeJieHO Ha OOCTUXeHune crenyrmnx

uenem:

nonyyeHme dyHgaMeHTanbHbIX 3HaHMM O ©Ouonorndeckux cuctemax (Knetka,
Opranunam, [Monynauus, Bwua, 3Jkocuctema); UCTOPUM pPasBUTUS COBPEMEHHbIX
npeacTaBneHnn o X1MBowm NpMpoae, BblAaKLMNXCA OTKPbITUSIX B BMONOrMYeCcKom HayKe;
ponu Guonornyeckon Haykm B hopMMPOBAHUN COBPEMEHHON €CTECTBEHHO-HaYy4YHOW
KapTUHbI MMpa; MeTo4ax Hay4YHOro NO3HaHWUS;

OBnageHne YMEeHUsIMU JOMMYECKM MbICNUTb, O0OOCHOBbIBAaTb MECTO UM porlb
OMONOrMYecknx 3HaHMM B MNPAKTUYECKOW AEeATEeNbHOCTM fogen, pasBuTumn
COBPEMEHHbIX TEXHOMOMM; ONpeaensaTb XuBble 0ObLEKTbI B NPUPOAE; NPOBOAUTb
HabnOeHUs 3a 3KOCUCTEMaMM C LENb NX ONUCaHUS N BbISIBNEHUA €CTECTBEHHbIX U
@HTPOMOreHHbIX U3MEHEHWU; HaxOAUTb W aHanM3anpoBaTb MHAOPMALMIO O KUBbIX
obbekTax;

pasBuTUE MNO3HaBaTElbHbIX WHTEPECOB, WHTENNEKTyanbHbIX WU TBOPYECKUX
crnocobHocTen obyyalowmxcs B npouecce u3yvyeHuss OUMONOorMyeckux SBMEHUN;
BblAAIOLWMNXCA OOCTUXKEHMIA Bnonormm, Boweawmnx B ObLLEYENOBEYECKYD KYNbTYPY;
CMNOXHbIX U NPOTUBOPEYMBLIX MyTEW Pa3BUTUS COBPEMEHHBLIX Hay4HbIX B3rnsgos,
naoewn, Teopui, KOHLENUMIA, rMnoTes (0 CYLHOCTU N MPOUCXOXOEHNM XN3HU, YENOBEKA)
B xo4e paboTbl C pasnUYHbIMU UCTOYHMKAMN MHOpMaLnW;

BOCNUTaHME YOEXOEHHOCTM B HEeoOXOOMMOCTM MO3HaHUS  XXMBOW  MpPUpOabI,
Heob6X0OMMOCTM pauMoOHanbHOro MNPUPOLONONb30BaHNA, BEPEXHOr0 OTHOLIEHMUS K
NPUPOLHBIM pecypcam 1 OKpyXatlLen cpefe, COOCTBEHHOMY 300POBbLIO; YBaXKEHUS K
MHEHMIO OMNMOHEHTa NP 06CYyXAEHUN BrMonorndeckux Nnpobnem;

NCNonb30BaHME NPMOBPETEHHBIX BUONOMMYECKUX 3HAHWUIA U YMEHUI B NMOBCEOHEBHOM
XW3HU ONA OUEHKUM MNocrneacTBuMiA CBOen AeATeNbHOCTU (M OesATenbHOCTU ApYrux
nogen) no OTHOLIEHUK K OKpYXatolen cpede, 300pPOBbLIO OPYrMx nogen u
cobCTBEHHOMY 3[40pOBbI; OOOCHOBaHME U cobniogeHne Mep NPOUNAKTUKM
3aboneBaHun, oOkasaHMe NEepBON MNOMOLUM nNpu TpaBmax, cobnogeHve npaBun
noBeaeHust 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
XN3HeOesaATeNbHOCTb, MX MHOroobpasne, NPOUCXOXAEHNE, IBONIOLMS U pacnpeaeneHme
XMBbIX OPraHM3MoB Ha 3ewmre.

O6wasa buonorna nsyyaeT 3akoHbl MICTOPUYECKOTO U MHANBUOYANBHOIO pa3BUTUSA
OpraHn3moB, obLiMe 3aKOHbl XN3HU U T€ OCOBEHHOCTU, KOTOPbIE XapaKTepHbl AN BCeX
BMOOB XMBbIX CYLIECTB Ha MNfiaHeTe, a Takke WX B3aMMOLEWCTBME C OKpYXKatoLLewn
cpenown.

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

OcHoBy cogepxaHua yd4ebHOM gucumnimHbl  «buonorma»  cocTaBnsalT
cneyolwme BegyLume naen: oTnmymTenbHbIe NPU3HAKM XXNMBOW NPUPOAbI, €€ YpOBHEBas
opraHmsauus n aBonoums. B cooTBETCTBUN C HAMK BblAENEHbI COAepKaTeNbHbIE NTUHUM:
Buonorna kak Hayka; Guonormyeckme 3akKOHOMEPHOCTWU; METOAbl HAay4YHOro MO3HaHUS;
KrneTka; opraHuam; nonynauus; Bua; 3KocMcTembl (B ToOM vncrne 6uocdepa).

CopepxaHune y4ebHOM OMCUMNMHbI HAaNpaBneHo Ha NOAroTOBKY obyyarolwmxes K
PELIEeHNIO BaXXHEWLWKUX 3ajad, CcTosAwux nepen 6Guonornyeckom Haykon, — no
pauMoHanbHOMY MPMPOAONOSb30BAHUID, OXPaHE OKpyXalollen cpenbl U 300pOBbSA
nogen.

Mpn oTbope copepxaHua ydebHOM AncuMnuHbl «brnonornsa» uncnonb3oBaH
KyNbTypHO-COOOpasHbi NOAX04, B COOTBETCTBUM C KOTOPbIM ObGy4varolimecs LOMKHbI
YCBOUTb 3HAHUA N YMEHUusi, Heobxoaumble Onst POPMUPOBaHUSA OOLLEN KYNbTypbl,
onpefensiloWwen agekeaTHoOe MOBedeHMe YenoBeka B OKpyXatlen cpege,
BOCTpeOOBaHHbIE B XXU3HU N B NPAKTUYECKON AEATENbHOCTN.

Ocoboe BHMMaHWE yOeneHo 3KONorm4eckomy oOpasoBaHWIO WM BOCMUTAHWUIO
oby4arowmxcs, popMMpoOBaHNIO Y HUX 3HAHWUIA O COBPEMEHHOW €CTECTBEHHO-Hay4HOW
KapTMHE Mupa, LEHHOCTHbIX OpPWMEHTaAUWUW, YTO CBUAETENbCTBYET O ryMaHM3auuu
Buonornyeckoro obpasoBaHus.

CogepxaHue y4yebHOM AOUCUMNNMHBLI NpegycMaTpuBaeT (QOPMUPOBaHUE Y
oby4arowmxca obLeHayYHbIX 3HAHWUWA, YMEHUIA U HaBbIKOB, YHMBEpPCAlbHbIX CNOco6oB
AEATENbHOCTM U KINKOYEBLIX KOMMETEHLUMW, BKNOYAOWMNX YMEHME CpaBHMBATb
BGuonornyeckne o6bEKTbl, aHanuM3MpoBaTb, oOuUeHMBaTb W 0606wWaTb NoNyyYeHHbIe
CBEAEHUSA, yMETb HAXOAUTb U UCNONb30BaTb NMHPOPMAaLNIO U3 Pa3fNYHbIX UCTOYHUKOB.

N3yyeHne yuebHon pgucumnnuHel «buonormsy 6asvpyetca  Ha  3HaAHUSX
oby4atoLerocs, NOMy4YeHHbIX NPU U3ydeHun Buonoruun, xmMmumn, uanku, reorpadum B
OCHOBHOW LLKONe.

3. ONMUCAHME MECTA YYEEHON AUCLIUMIIUHBI B YYEBHOM MJNAHE

YyebHas gucumnnuHa «buonorns» nayyaetcsa B obuieobpasoBaTenbHOM LMKIe
yyebHoro nnaHa OlMOI CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHuns ¢ NOMy4YeHNEM
cpeaHero obuwero obpasosanua MNMCC3.

4. PE3YJIbTATbl OCBOEHUA YYEBEHOWU OUCLIUMJINHBI

OcBoeHne cogepxaHua yyebHom aucuunnuHel «buonorua» obecneuynBaet
AOCTUXEHME 00yYalLNMNCS CNeayoLWmMX pe3ynbTaToB:



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

€CTeCTBEHHOHay4YHOM KapTUHEe MUpa;

— C(hOpMMPOBAHHOCTb LLEHHOCTHO-CMbICIIOBbIX YCTAHOBOK, OTPaXatoLLmMX NIMYHOCTHbIE Y
rpaxkgaHckue no3numm B AesTenbHOCTY;

— NOHMMaHWe B3aMMOCBSA3N 1 B3aMMO3aBUCUMOCTN €CTECTBEHHbIX HayK, UX BIIMSHUS Ha
OKpYXalLy cpeay, SKOHOMUYECKYH, TEXHOMOMMYECKYHD, COLMarnbHYl0 U 3TUYECKYH
chepbl AeATESNTbHOCTU YeroBeKa, 3KONOrMYeCKyo KynbTypy;

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

— BNageHune KynbTypon MbilUNEHUs, CNoCOBHOCTb K 0600 eHnI0, aHanmay, BOCMPUATUIO
MHopMauun B obnacTM eCTeCTBEHHbIX HayK, MOCTAHOBKE LIENM M BbIOOpPY nyTen ee
AOCTUMXEHNA B NpodheccnoHanbHon cdepe;

— CNocoBHOCTb PYKOBOACTBOBATbCA B CBOEW AEATENIbHOCTM  COBPEMEHHbLIMU
npuHUMNaMn  TONEepaHTHOCTW, Auanora W COTPyOgHMYecTBa; TFOTOBHOCTb K
B3aMMOAENCTBUIO C Konneramu, pabote 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 Ans MX  OOCTUXKEHMsl, CNOCOBHOCTb
NPOTUBOCTOSATb naeonormm 3KCTpEMU3MA, HauuoHannama, kKceHodhobun,
ANCKPMMUHALMM NO CounanbHbIM, PEMUIMO3HbBIM, PAcOBbIM, HALMOHasbHbIM NPU3Hakam
N OpYrMM HEraTMBHbIM COUMArnbHbIM SBMEHUSM;

—  C(hOpPMMPOBAHHOCTb OCHOB  MPaBOBOIO  MbIWSIEHUS,  A@HTUKOPPYMUMOHHOIO
MUPOBO33PEHNA N aHTUKOPPYNLMOHHBLIX CTaHAAPTOB NOBEAEHMS;

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

— CNOCOBHOCTb WUCMOMb30BaTb MNPUOBPETEHHbLIE 3HAHUS U YMEHUS B MPaAKTUYECKOM
AEATENbHOCTU U  MOBCEOHEBHOM >XWU3HM Ana  cobniogeHuss Mep  nNpodounakTUKm
OTpaBriEHNIN, BUPYCHbIX 1 ApYrnx 3aboneBaHnin, CTPECCOB, BPEAHbIX MPUBbIYEK (KypeHus,
ankoronuama, HapkomMaHum); npaBun NOBeAEHNSA B MPUPOSHON cpeae;

— FOTOBHOCTb K OKa3aHMK MNEpBOM MNOMOLUM MpU TpaBMax, NPOCTYOHbIX W OPYrnx
3aboneBaHusX, OTpaBNEHUAX NULLEBLIMU NPOAYKTaMU;

. MeTanpegMeTHbIX:

— TMOBbIWEHNE WHTENNEKTYyanbHOro YPOBHSA B Mpouecce Mu3yvyeHuss OMonorndeckux
ABMEHWI; BbIOAKOLWMXCA OOCTMXKEHMA OBuonormm, Bowenwux B 06LievYenoBeveckyro
KyNbTypy; CINOXHbIX W NPOTUBOPEYMBBLIX MNyTEN Pa3BUTMUS COBPEMEHHbLIX Hay4HbIX
B3rNs40B, MAEN, TEOPUA, KOHLENUNA, rMnoTe3 (O CYLLHOCTU U NPOUCXOXAEHUN XXU3HW,
yerioeeka) B xoge paboTbl C pasnUYHbIMU UCTOYHUKAMU MHGOPMaLK;

— CNOCOBHOCTb NOHMMATL MPUHLMMBI YCTOMYMBOCTN U NPOAYKTUBHOCTU XXMBOW NPUpOabI,
nyTM ee WU3MEHEHUs1 Nnog BIIMSHMEM AaHTPOMOreHHbIX ()aKTOPOB, CMOCOBHOCTL K
CUCTEMHOMY aHanmay rrnobanbHbIX 3KOMOrM4yecknx npobriem, BOMPOCOB COCTOSHUSA
OKpyXatoLen cpebl U paumoHanbHOro UCNOMb30BaHUS NMPUPOOHLIX PECYPCOB;

— yMeHue 060CHOBLIBaTb MECTO M pOSfib OMONOrMYECKUX 3HAHUMN B MPaKTUYECKOMN
AEATENbHOCTN NIOAEN, PasBUTUM COBPEMEHHbLIX TEXHOMOrMI; OnpeaensTb >XMBble
00bekTbl B Npupoae; NpoBoanTbL HABNIOAEHNS 3a 3KOCUCTEMAMM C LIENbI0 MX ONMMUCaHUs
N BbISIBNIEHNSA €CTECTBEHHbLIX M aHTPOMOreHHbIX UIBMEHEHUI; HAXOAUTb U aHaNU3nMpoBaTb
MHOPMAaLMNIO O XMBbIX 0OBbEKTAX;

— CNOCOBHOCTb MPUMEHNATbL OUonorMyeckne M IKONOrMYeckne 3HaHust Ons aHanusa
npuKNagHbiX NpobriemM x035MCTBEHHOW OEATENBHOCTY;
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—  CNOCOBHOCTb K MCMONb30BaHUIO UH(OPMALMOHHbBIX TEXHOsormm ans
peLLeHnsa HayYHbIX 1 NpodecCuoHanbHbIX 3a4av;

o npeaMeTHbIX:

— CHOPMMPOBAHHOCTb MpPeACTaBeHnn O ponnm uU Mecte BUoNorMnm B COBPEMEHHOM
Hay4YHOW KapTMHE Mupa; NOHUMaHue ponu Buonorun B POPMUPOBAHUKN Kpyrosopa U
JPYHKLMOHANTbHOW rPaMOTHOCTU AJS19 peLleHns NpakTUYeckux 3agav;

— BrlaieH1Me OCHoBoOMonarawwmmMm NOHATUAMN U NPeacTaBNEHNAMUN O XXMBOW Npupoae,
€e YpPOBHEBOW OpraHu3auum u 3BOMOUMW; YBEPEHHOE MOoSib30oBaHMe Ouonornyeckomn
TEPMUHOSOIMEN N CUMBOJSTUKOW;

— BfageHue OCHOBHbIMW MeTOAaMW Hay4yHOro MO3HaHUSA, MWCMNOMb3yeMbIMU MpU
BMONOrMYECcKNX UCCrNEeAoBaHUNAX XMBbIX OOBEKTOB W  3KOCUCTEM: OMUCAHMWEM,
n3mepeHnemMm, npoBefeHneM HabnigeHUN; BbIABMEHWE W OLeHKa aHTPOMNOreHHbIX
N3MeHeHNn B Npupoae;

— CPOPMUPOBAHHOCTb YMEHNIN OB BACHATL pe3ynbTaTbl OMONOrMYeCcKUX SKCNEPUMEHTOB,
pellaTb 3NeMeHTapHble Buonormyeckne 3agayv;

— C(OPMUMPOBAHHOCTb COOCTBEHHOW MO3MUMW MO OTHOLUIEHMIO K Buonornyeckom
WHopMaUUK, Nony4yaemMom Wu3 pasHbiX WUCTOYHMKOB, rNOBanbHbIM  3KOSTOrMYEeCKUM
npobnemam u NyTsaM UX peLLeHuns.

KoHTpONb M oOueHKa pesynbTaTOB OCBOEHUA OUCLMNIMHBLI OCYLLEeCTBASeTCs
npenogasaTerieM B npoLecce NPoBeAeHNs NPaKTUYECKUX 3aHATUI, TEKYLLEro KOHTPons,
a TakkKe BbINONHeHUa obyvalowmumncsa pedepaToB, UTOMOBOrO TECTUPOBaHUS WU
YCTHOrO onpoca.

5. COOEP>XAHUE YYEBHOWU OUCLUUNNUHbI
BBepgeHune

O6beKkT m3ydeHna Ouonormm — xmeas npupoda. buonorns kak KomnnekcHas
Hayka. CoBpeMeHHble HanpaBneHus B uonornn. Cesasb Gronorum ¢ gpyrmmm Haykamu.

lMpakTnyeckoe 3HavyeHMe OMONOrMyeckux 3HaHuW. 3HayeHue Ouonornn npwm
OCBOEHUU CcreumanbHOCTU CpeaHero npodeccmoHanbHoro obpasoBaHms.

Mpu3Hakm XmBbIX OpPraHM3MoB M UX MHoroobpasue. YpoBHeBasi opraHu3aums
XnBown npupoabl M aonoumsa. MeTtogbl no3HaHua xkmBon npupodbl. Obwme
3aKkoHOMepHocTn Buonorun. Ponb  ©uonormn B (POPMUPOBAHUM  COBPEMEHHOM
€CTeCTBEHHO-HAy4YHOW KapTUHbI M1pa 1 NPaKTUYEeCKON AeATENbHOCTH Nniogen. 3HayeHne
Buonornn Npu 0CBOEHNN crneumanbHOCTU cpefHero npodeccnoHansHOro obpasoBaHus.

HdemoHcmpauuu
Buonornyeckne cnctemMbl pas3HOro ypoBHS: KrneTka, opraHuMam, nonynsauus, akocnucrema,
Guocdepa.

Llapctea xunBown npupogbl.

1. YYEHUE O KIIETKE

Uutonorma. Metogbl umtonormn. Porb KNEeTOYHOM Teopun B CTaHOBIEHUU
COBPEMEHHON eCTECTBEHHO-Hay4YHOW KapTuHbI MUpa. KpaTkas UCTOpUSI U3YYEHWUs KMETKW.
Knetka — arneMeHTapHada XXnBaa cuMcreMa M OCHOBHasd CprKTypHO-(byHKU,VIOHaJ'IbHaﬂ eanHnua
BCeX XMBbIX OPraHM3MoOB.

XnmMmunyeckana opraHmsaumsi KneTku.

Xnmuyeckass opraHusaums  knetku. MakpoanemMeHTbl U MUKPOSNEMEHTDI.
Heopranudeckue BewlectBa. Boga, e€ ponb B xuBou npupoge. 'mapodunbHOCTb U
rmapoobHOCTb. pofb MUHepanbHbIX conen B kneTtke. OpraHuyeckue BeLlecTBa.
Buononumepsl. benkn. OyHkunmn 6enkoB. MexaHn3mbl 4encTBna epMeHToB. YTrneBoabl.
MoHocaxapuabl, onurocaxapvgbl 1 nonucaxapuabl. ®yHkuMnM yrnesogos. Jlunuabl.



7

®dyHkunn nunuaos. HyknenHosble kucnoTbl. HK: ctpoeHue, ceoncTBa, dyHkumn. PHK:
CTpoOeHue, Buabl, PyHKUMN. ATO: cTpoeHne n PyHKLMN.

CtpoeHune n cdyHkummn knetkn. O6wee ctpoeHne knetkn. OCHOBHbIE YacTu U
opraHomnabl KneTkn, ux qyHKUMnW. [MpokapnoTudeckne u JyKapuoTUYECKUE KNETKM.
Bupycbl kak HeknetodHass ¢opma XM3HM M UX 3HadYeHune. bopbba C BMPYCHbIMU
3abonesaHuamu (CMNWO v ap.), mepbl NPOUNAKTUKMA BUPYCHbIX 3a6051eBaHu.

OOmeH BelWecTB W npeBpalweHue 3HeprMm B KneTke. ABTOTPOdbI W
retepoTpodbl. MnkcotTpodbl. PepMeHTaTUBHBIA XapakTep peakuuMi obMeHa BeLLecTB.
MnacTtuyecknin oomeH. PoTocnHTEe3. Pasbl POTOCMHTE3A. XEMOCUMHTES. JHEPreTU4eCcKni
0OMeH. JTanbl 3HepreTn4eckoro obmeHa.

XpaHeHue, nepefada M peanusaums HacrnegCcTBEHHOMW MHopmMauum B KNneTke.
CtpoeHne n dyHKumm xpomocom. 'eH, reHoM. [eHeTudeckn kon. buocmHTes Gernka,
peakuum MaTpuyHoro cmHtesa. Perynsums paboTbl reHoB 1 npoueccoB oOMeHa BELLECTB
B KneTke.

XXnN3HeHHbIN UMKN KneTku. Knetkn M ux pasHoobGpasve B MHOMOKNETOYHOM
opraHuame. udpdepeHumpoBka knetok. Comatnyeckme n nonoBble KNeTKN.

KneToyHbIl uukn: uHTepdasa u geneHve. Mutos, 3HadeHMe MuUTOo3a, 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 3HepreTnyeckoro obmeHa n buocmHTesa bernka.
O6meH BeLecTB 1 NpeBpPALLEHNE SHEPTUN B KIETKE.
doToCUHTES.

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

CTtpoeHue 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. CTpoeHmne nonoBbix KNeTok. OnnogoTBopeHMe.
MapTeHoreHes.

MHamBuayanbHoe pa3BuTMe opraHuama (OHToreHes). OMOpUOHanbHLINM 3Tan
OoHTOreHesa. OcCHOBHble CcTagum amMOpuoHanbHOro  pas3sutuss.  OpraHoreHes.
MocTambpuroHanbHoe pa3suTue.

CxonctBo 3apofbillen nNpeacTaBuUTENEn pasHbiX Pynn  MO3BOHOYHbIX 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 pa3BUTHE YeNoBeEKa.

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 YYeHMA O HAacneaCTBEHHOCTU U UBMEHYMBOCTU. [eHeTKa — Hayka O
3aKOHOMEPHOCTSAX HACNeACTBEHHOCTM U M3MEHYMBOCTM opraHuamoB. . MeHgenb —
OCHOBOIMOSNOXHUK reHeTukn. [eHeTnyeckass TepMUHOMOrMs M cumBonuka. MeTtoabl
reHeTukn. 'eHoTMN N oeHoTUN.

3akoHbl HacneacTBEHHOCTW, ycTaHoBreHHble . Mengenem. MoHormbpmnaHoe u
ANrMbpuaHoe ckpelmBaHue. AHanuaupytollee cKpelmBaHue. XpoOMOCOMHasi Teopus
HacneacTtBeHHocTn. CuenneHHoe HacnegoBaHWe, KpoccuHrosep. Bsaumopencteue
reHoB. 'eHeTuka nona. CuenneHHoe ¢ NofioM HacnegoBaHue. 3Ha4YeHne reHeTUKM ons
cenekummn n mMeguumHbl. 'eHeTnyeckoe KapTupoBaHue. [eHeTuka 4venoBeka, MeToabl
N3y4eHus1 reHeTUKn yenoBeka. HacnencTBeHHble ©ONE3HU 4enoBeka, MX MPUYMHBL U
npodunaktuka. BnvaHue ankoronvama, HapkOMaHUKU, KypeHUs Ha HacnegCTBEHHOCTb.
ATn4yeckmne acnektbl B 0611acTn MeanuLMHCKON FeHETUKM.

3aKOHOMEpPHOCTU U3MEeH4YMBOCTU. [eHOTUN U cpena. HacneactBeHHas, wunu
reHoTunu4yeckas, N3MEHYMNBOCTD. Buapl HacneacTBEHHOMN N3MEHYNBOCTM.
KombuHaTuBHasa nameH4nBoCTb. Mytauuu, Buabl mytaumi. MyTtareHbl, Ux BNusHWE Ha
opraHuambl. MogudukaumoHHas, WNu HeHacneacTBeHHasd, WM3MEHYMBOCTb. Hopma
peakunn npnsHaka. BapnaumoHHbIn pag n BapnaumoHHas kpmueas. Lintonnasamartunyeckas
(BHEsAAEpHasa) HacneaCcTBEHHOCTb U M3BMEHYMBOCTb. BnusiHne myTtareHoB Ha 340poBbe
yenoseka.

OCHOBbI cenekuyum pacTeHUmn, XXMBOTHbIX 1 MUKPOOPraHM3MoB. [eHeTka —
TeopeTnyeckasa OCHoBa cenekuun. [domecTukaums (ogoMalUHMBAHUE XXMBOTHbLIX U
BblpalLMBaHNE KyIbTYPHbIX pacTEHUA) — HavarnbHble 3Tanbl cenekumn. Yyenue H.W.
BaBunosa o0 wueHTpax MHoroobpasnsi M MpPOUCXOXKOEHUS KYNbTYPHbIX pPacTEHUN.
OcHOBHble MeTOAbI cenekumm: rmépunamsaumnsa n NCKYCCTBEHHbIN OTOOp. FeTepo3nc u ero
ncnosib3oBaHme B cenekunn. buotexHonorus, ee QOCTXKEHNSA U NEPCNEKTUBLI Pa3BUTHUA.
PaclumpeHune reHeTu4eckoro pasHoobpasnsa cenekumoHHoOro Matepuana: nonunionans,
oTAaneHHas rmopuansaumsi, IKCNepuMeHTasbHbIN MyTareHes3, KNeToYHas UHXeHepus,
XPOMOCOMHAas UHXEHEpUS, reHHast nHxxeHepusi. buobesonacHoCTb. OTUYECKME acnekTbl
HEKOTOPbIX AOCTWXEHUA B OBuoTexHonormn. KrnoHupoBaHuMe XUBOTHbIX (Npobremsbl
KNOHUPOBAHMS YernoBeka).

OCHOBHble [OOCTWXXEHUSI COBPEMEHHOW Cenekuunm KynbTypHbIX pacTeHun,
AOMALLHMX XXUBOTHbIX 1 MUKPOOPraHM3MOB.

HdemoHncmpauuu
MoHornbpumaHoe n aurnbpugHoe CKpeLunBaHme.

[MepekpecT XpoOMOCOM.

CuenneHHoe HacnegoBaHMe.

LleHTpbl MHOroobpasvsi 1 MPOUCXOXKOEHUST KYINbTYPHbIX pacTeHMA U  OOMaLLHMX
XVUBOTHbIX.

MMbpuaunsaums.

NckyccTBeHHbIM O0TOOP.

HacnencTtBeHHble 6one3Hn YenoBeka.

lpakmu4eckue 3aHsIMus
CocTtaBneHune npocTenLnx CXem MOHOrMGpMaHOro N QUrnbpmuaHoOro CKpeLLnMBaHusI.
PelueHne reHeTM4YeCcKknx 3agau.



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

lNMpoucxoxaeHne U HavyanbHble 3Tanbl Pa3BUTUA XU3HU Ha 3emne. MeToabl
AaTUPOBKKU COBBLITMI MPOLLUIIOro, reoxXpoHonormyeckas wkana. [MnoTesbl NPOUCXOXAEHMUS
XM3HN Ha 3emre. N3yyeHne OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHUS, pa3BUTUSA U
CyLLLeCTBOBaHUA xM3HM Ha 3emrne. OCHOBHble 3aTanbl 3BosiouMn buocdepbl 3emnu.
KntoueBble cOObITMS B 9BONKOLMU PacTEHUN N XUBOTHbIX. BbiMupaHue eudos u €20
MPUYUHBbI. Y CNOXHEHWE XUBbIX OPraHM3MoB B Npouecce 3BOSIOLMUMN.

UcTtopusa pasButusa 3BONMIOLUOHHLIX npgen. 3HadyeHne pabot K. JlnHHes, XK.b.
Jlamapka B pasBuTMM 3BOSMIOLMOHHBIX MOEN B OMONOrMnu. OBOSOLMOHHOE y4veHune Y.
HapeuHa. EcTtectBeHHbIM 0T6Op. Ponb 9BOMOUMOHHOMO y4eHus B (POPMMPOBAHUN
COBPEMEHHOMN eCTeCTBEHHO-HAY4YHOM KapTUHbI MUpa.

MukpoaBoniouusa u MakpoaBonwouua. KoHuenuus Buga, e€ro Kputepun.

Monynsums — CTPYKTypHas eauvHuua Buaa wm aonounn. CuHTeTMYeckasi Teopus
aBonoumn. CBuaeTenbcTBa 3BOMOUUM  XKMBOW  MPUPOAbI:  NaneoHTONOrMYeckue,
CpaBHUTENbHO-aHaTOMUYeckue, ambpuonormyeckue, Buoreorpaduryeckue,

MoneKkynsipHo-reHeTnyeckne. Mukpoasoniouus. Bug, ero kputepun. [Monynaums —
anemMeHTapHasa eguHuua asonoumn. [Bwxyline cunbl 3BOMOUUKW, WX BIIMSHWE Ha
reHodpoHA nonynauuun. YpasHeHne Xapau-BanHbepra. dopmbl ectecTtBeHHOro otbopa:
ABMXyLas, cTabunusvpytowlas, Ou3pynTUBHAA. JKonornyeckoe W reorpaduyeckoe
BngoobpasosaHne. CoBpeMeHHble npeacTaBneHns o  BugoobpasosaHun (C.C.
YetsepukoB, W.N. LWmanbrayseH). Makpoasontounsd. OCHOBHbIE HanpaBrieHuWs
9BONIOLMOHHOrO npouecca. buonornyecknin nporpecc n buonornyecknin perpecc. opmeol
9BOMOUNN: OMBEPreHumMs, KOHBepreHuus, napannenusm. MexaHuambl agantauui.
Koasontouus.

MHoroo6pasne opraHM3moB 1 NPUCNOCOBNEHHOCTbL OPraHN3MOB K cpeae obutaHus
Kak pesynbTaT aBontoumn. [puHumMnbl knaccudukauumn, cuctemaTtnka. CoxpaHeHue
Bronorn4yeckoro MHoroobpasns Kak OCHoBa yCTOMYMBOCTM Brocdepbl U NPOrPeCCUBHOIO
ee pasBuTuS.

HdemoHcmpauuu
Kputepuu suaa.
CTtpykTypa nonynaumu.
AganTBHbleE 0COGEHHOCTN OPraHN3mMoB, NX OTHOCUTESbHbINA XapakTep.
OBOMOLMOHHOE APEBO PACTUTENBHOIO MUpa.
OBOSIOLMOHHOE OPEBO XNBOTHOMO MUpa.
MpeacTaBuTenn peakmx n ncyesaroLmx BUAOB PACTEHUI U XKUBOTHbIX.

lpakmu4eckue 3aHsIMus
OnucaHue ocober ogHoro Bnga no MopdosiormyeckoMy KpUTEPUIO.
MpucnocobneHne opraHnM3aMoB K pasHbiIM cpedam obuTaHua (BOOHOW, Ha3eMHO-
BO34YLUHOW, MOYBEHHOWN).
OnuncaHue npmMcnocobneHHOCTM opraHn3mMa U ee OTHOCUTENBHOIO XapakTepa.
AHann3 n oueHKa pasnnyHbIX rMnoTe3 NPOUCXOXAEHUS XU3HMU.

5. NIPOUCXOXXOAEHUE YEINTOBEKA

AHTponoreHe3 (3Bonwuus 4Yernoseka). Osontouna npumatoB. CoBpeMeHHbIe
rmnoTesbl O MNPOUCXOXAEHUW YenoBeka. [lokasaTenbCTBa poacTBa uYerioBeka C
MAEKOMUTAIOLWNMM  KUBOTHbIMW.  JTanbl 3BOMOUMK  YenoBeka. [Bwxywine cunbl
aHTpororeHesa.

Pacbl yenoBeka, nx npoucxoxaeHne n eanHcTeso. Kputnka pacmama.

HdemoHcmpauuu
UepTbl CXOACTBA U Pa3nnymns YeroBeka M XUBOTHbIX.
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UepTbl cxoacTBa YenoBeka u NpuMaTtoB.
[NpouncxoxaeHne YenoBeka.
Uenoseyeckune pachl.

6. OPTAHU3MbI U OKPYXXAIOLLAA CPEOA

JKONorMa — Hayka O B3aMMOOTHOLUEHMAX OpraHu3MoB MeXxay cobou u
OKpyXXawlLwen cpeaon. Skonornyeckme akTopbl, UX 3HAYEHNE B XU3HW OPraHM3moB,
3aKOHOMEPHOCTU MUX BNUAHUSA Ha OpraHn3mMbl (MPUHLMIM TONEPAHTHOCTU, MMMUTUPYOLLNE
gakTopbl). lNpucnocobneHnss OopraHM3MoB K [OENCTBUIO 3KOSOrMYeckux ¢pakTopos.
Buonornyeckne putmbl. BaaumogencrTeme akonormyeckmx paktopoB. Jkornornyeckas
HULLa.

BuoreoueHos. dkocuctema. PasHoobpasme akocnuctem. KOMNOHEHTbI 3KOCUCTEMBI.
BugooBaa n npocTpaHCTBEHHAA CTPyKTypa akocucteM. Tpodmyeckune ypoBHU. Tunbl
nuwesbix Lenen. MNuesasn ceTb. KpyroBopoT BeLECTB 1 NOTOK SHEPrum B 3KOCUCTEMAX.
Bruotnyeckne B3aMMOOTHOLLEHUS OPraHM3MOB B 3KOCUCTEME: KOHKYpPEHUMsi, CUMOMO3,
XULWHNYEeCTBO, napa3utmam. CsonctBa akocuctem. [lpogyktmBHOCTb M Buomacca
9KOCUCTEM  pasHbiX TUNOB. [lpUYMHbI  YCTOMYMBOCTU U CMEHbI  3KOCUCTEM.
Camoperynaumsa akocucteM. Cykueccus. [locneactBnsa  BNUSIHUSA  OEATENbHOCTU
yenoseka Ha akocuctembl. CoxpaHeHne BrnopasHoobpa3nsa kak OCHOBa YCTOMYMBOCTU
3KocucTeMbl. VIckyccTBEHHbIE COOBLLECTBA — arpoO3KOCUCTEMBbI N YPOOIKOCUCTEMbI, UX
0COBEeHHOCTN.

Buoccepa — rnobanbHas 3kocuctema. YdyeHune B.N. BepHagckoro o
buocepe. Ctpyktypa Ouocdepbl. Hoocdepa. 3akOHOMEPHOCTU CyLLECTBOBAHUS
Brocdepbl. KoMnoHeHTbl Bruocdepsbl U nx porb. Ponb XunBbix opraHMamoB B buocdepe.
KpyroBopoT BaXkHeNLLMX BUOreHHbIX anemMeHToB (Ha NnpuMmepe yrnepoaa, asoTa u gp.) B
Bnocdepe. brnoreHHasa murpaumst atomoB. OcHo8HbIe 6uoOMbI 3emriu.

Buocdepa u yenosek. Ponb 4YenoBeka B 6uocdepe. AHTPOMNoreHHoe
BO34encTBme Ha bruocgepy. 3arpsasHeHme bruocgepsl. Bosgencrtame npomsBoacTBEHHON
AeATeNbHOCTM Ha OKpYXXatoLLyto cpefy B obnactn ceoen byayuien npodeccuu.

OKonornsa Kak TeopeTudeckas OCHOBa pauMOHanbHOMO MpMpPoaOoMNoSib30BaHUA U
oxpaHbl npupogbl. CoxpaHeHne MHoroobpasns BMAOB Kak OCHOBA YCTOMYMBOCTU
Buocdepbl. BoccmaHosumernbHas akonozaus. [lpobnembl yCTOMYMBOrO pasBUTUS.
(nmo6anbHble akonormyeckne Npobnembl U NyTN UX peLleHus.

HdemoHcmpauuu
Qkonornyeckne akTopbl U UX BINSIHNE HA OPraHM3Mbl.

MeXB1aoBble OTHOLLEHMWS: KOHKYPEHLNS, CUMOBMO3, XULLHNYECTBO, NapasuTmM3Mm.
ApyCcHOCTb pacTuTenbHOro coobLyecTsa.

MuweBble uenun n cetn B GuoueHo3se.

Qkonornyeckue nupammnapl.

Cxema aKoCUCTEMBI.

KpyroBopoT BeLlecTB 1 NpeBpaLleHne 3Heprnm B 3KOCUCTEME.

Buocdepa.

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

lpakmu4eckue 3aHsIMus
OnucaHne aHTPONOreHHbIX U3MEHEHWI B €CTECTBEHHbIX NPUPOAHbIX NaHAaLadTax CBOeW
MECTHOCTW.

CpaBHUTENBbHOE ONUCaHWEe OAHOW U3 eCTECTBEHHbIX NPUPOLHbLIX CUCTEM (Hanpumep,
neca) n kKakon-HMbyapb arpoakocucTtemMbl (HaNpMMep, NWEeHNUYHOro nons).

CocTaBneHne cxem nepegayn BELLECTB M 3HEpPruvM No uensMm nNUTaHus B NPUPOAHOM
9KOCUCTEME 1 B arpoLieHOo3e.
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7. BUIOHUKA

BuoHuKa Kak o4HO U3 HanpaBneHun uonorumn n KN6epHeTUKN. PaccmoTpeHne
BGuoHuKom ocobeHHocTen MophodM3NONOrM4eckon opraHn3aunmn XnBbiX OPraHn3mMoB 1
MNX UCNOSb30BaHUSA NS CO34aHUS COBEPLUEHHbIX TEXHUYECKMX CUCTEM U YCTPOWCTB MO
aHanormm C >KuMBbIMM cuctemamu. [lpyHUMNBI U NpUMEPbl  MCMNOMb30BaHUSA B
XO3SMCTBEHHON OeATeSIbHOCTU Nnogen MopdoyHKLUMOHANbHbIX YepT
OopraHu3auumn pacTeHUN N XXNBOTHbIX.

HdemoHncmpauyuu
AapogmHammyeckne M rmapoanHaMu4ecKkne yCTpomcTBa B XXMBOW MPUPOAE U TEXHMUKE
(cxeMmbl, PUCYHKN).

MpumepHbIe TeMbl pedepaToB

* KneTo4Has Teopus CTPOEHNS OpraHM3MoB. VICTOpUsa 1 COBpeEMEHHOE COCTOSIHNE.

* HacnegcteeHHas nHopmaums n nepefada ee U3 noKosieHNs B MOKOSIEHME.

* Ycnexu coBpeMEHHOWN reHeTUKN B MeMUMHE U 30paBOOXPaHEHUN.

* VcTopus pasBuTus 3BOSIOUMOHHBLIX aen oo Y. JapsuHa.

» «Cuctema npupogbl» K. JInHHes 1 ee 3HavyeHue ons pa3sutna Guonornn.

+ CoBpeMeHHble NpeacTaBeHnss 0 MexXaHn3Max 1 3aKOHOMEPHOCTAX 3BOSTHOLINN.

+ CoBpeMeHHble MpeAcTaBneHns O 3apoXOeHUU XU3HW. PaccmoTpeHuve M oueHka
PassiMyHbIX r’MNoTEe3 NPOUCXOXOEHUS

* 3HayeHne 65IM3KOPOACTBEHHOIO CKPELLMBaAHUSA

+ CoBpemMeHHbIM aTan pas3BuTUa 4YernoseyecTBa. YenoBeyeckue pacbkl. OnacHOCTb
pacuama.

* BosgencTteue yenoseka Ha NpMpoay Ha pasfMyHbIX 3Tanax pasBUTUA YenoBeveCcKoro
obuiecTBa.

* BrnsHue okpyxatoLlen cpeabl N ee 3arpsa3HeHUs Ha pa3BUTME OPraHU3moB.

* BnuaHune KypeHusi, ynotpebneHuss ankorons u HapKOTUKOB poauTensMu Ha
ambpuoHarnbHoe pa3sBuTtne pebeHka.

* BnusHeupl - Yygo XKMU3HW.

* BereTtatuBHOE pasMHOXeHMeE.

* Bronornyeckoe 3HavyeHne metamopdo3a B NOCTIMOPUOHANTbHOM PasBUTUMN XKUBOTHbIX.

* BupycHble 3aboneBaHus YenoBeka, XXUBOTHbIX U PaCTEHUMN.

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

* [MpuynHbI 1 rpaHnLbl yCTONMYMBOCTU Brocdepbl K BO3AENCTBUIO AEATENBHOCTY NOAEN.

* BuoueHo3bl (3KoCMCTEMBI) Pa3HOrO YPOBHS U UX COMNOOQYUMHEHHOCTb B rrobansHon
aKocucteme — brnocgepe.

» JXuBoe BellecTBO. Ero posnib B KpyroBopoTe BeLLecTB

* BwupoBoe n akonornyeckoe pasHoobpasune GuoueHosa kak OCHOBa €ro yCTOMYNBOCTH.

* [loTOK aHeprum n uenu NUTaHus.

* [loBblweHMe MPOAYKTUBHOCTM (POTOCMHTE3a B WCKYCCTBEHHbIX 3KONOTMMYECKMX
cucTemax.

* CyKkueccum n nx oopmoi.

* PasnunyHble akonornyeckue nupammgbl 1 COOTHOLUEHUSI OPraHM3MOB Ha KaXKaowm UX
CTYNeHu.

* [lyTn noBblweHNa Guonornyeckon NPoOLYKTUBHOCTU B UCKYCCTBEHHbBIX 9KOCUCTEMAX.

* Ponb npaBuTENbCTBEHHbIX W OOLLECTBEHHbIX 3KOMOrMYEeCcKUX opraHusaumi B
COBPEMEHHbIX Pa3BUTbIX CTPaHax.

» PauunoHanbHoOe ncnonb3oBaHne N oxpaHa HeBO30OHOBNSEMbIX MPUPOAHBIX PECYPCOB
(Ha KOHKPETHbIX NpuMepax).
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OnacHocTb rnobanbHbIX HapyweHu B Buocdepe. O30HoBbIE «ablpbly,
KMCNOTHbIE O0XAM, CMOMN 1 X NpeaoTBpaLLeHmne.

OKonormyeckme Kpuancbl K 3Konorndeckne kartactpodbl. [lpepoTBpalleHne wux
BO3HUKHOBEHMUS.

CyLLHOCTb KITOHMPOBAHMWSI.

"'eHHasa nHXXeHepusi U €€ OCHOBHbIE NPOBEMbI.

HacneacTteeHHble 60ne3Hn Yenoeeka: Npeanochifiku BO3HUKHOBEHMS.

OcobeHHOCTH cenekunmn pacTeHUNn.

OcobeHHOCTU cenekunm MMKpPOOPraHN3MOB.

OcobeHHOCTM ceneKkLuum XUBOTHbIX.

BuoHuka. TexHnyeckni B3rnsa Ha XX1UBYIO Npupoay.
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6. TEMATUYECKOE NIAHUPOBAHUE C ONPEOENEHUEM OCHOBHbIX
BWOOB YYEBEHOW OEATENbHOCTU OBYYAIOLLUXCA
Bua yye6HOM paboThbl O6bem
4acoe
MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 80
AyauntopHas yyebHasn paboTta (o6s3aTenbHble y4eOHble 3aHATUA)
(Bcero) 74
B TOM Yncne:
nekumm 36
npakTnyeckne 3aHaTnA 38
BHeayauTopHas (camocTosiTenbHas) y4yeOHasn paboTa 6
oby4arowerocs (Bcero)
B TOM Yncne:
camocTodATenbHaa paboTta (NoAaroToBka pedepaTtoB MO 3agaHHbIM
TEMaM C  WUCMOSfb30BaHMEM  UHPOPMALMOHHBLIX  TEXHOMNOMNM, 6
NoAroToBKa K TecTam, YCTHbIM OTBETaM)
UtoroBas atrectaumsa B dopme 3a4yeTta C OLLEHKOMN
TEMATUYECKOE NMNMAHUPOBAHUE
Ne CopepxaHue oby4eHUs Konuuectso
nn yacoB
AyauTOpHbIe 3aHATUSA
1 Besenerue 4
2. Y4yeHune o KneTtke 10
3. OpraHuam. PasmHoXeHne n niamemayanbHoe passutune 10
4 OCHOBBbI FTEHETUKN U Cenekumnmn 10
5 MpouncxoxaeHne n pasBuTrE XMU3HN Ha 3emne. IBOSILNOHHOE 10
y4yeHue
6. IMpouncxoxaeHne YyenoBeka 10
7. OCHOBbI 3KONOrNK 10
8. BuoHuka 10
Utoro: 74
BHeayauTopHasa camoctosaTenbHaa pabora
camocTosATenbHasa paboTa (MOAroTOBKa K YCTHBIM OTBETaM MO
3a4aHHbIM TEMaM, MOAroToBKa pedhepaToB C MCMOSb30BAHUEM 6
MHAPOPMALIMOHHBIX TEXHOSOIMMIA, NOArOTOBKA K KOHTPOSbHbLIM
paboTam 1 TECTMPOBAHMIO MO U3YYEHHbIM TEMaM)
Bcero: 8
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OEATENBbHOCTU OBYYAIKOLLUXCA

CogaepxaHne obyyeHns

XapaKTepucTmka OCHOBHbIX BUOOB OEATENbHOCTU
CTYOEHTOB (Ha ypoBHE y4ebHbIX OENCTBUI)

BeepneHune

O3sHakomneHne ¢ buonornyeckMmn cuctemamm pasHoro
YPOBHS: KIETKOW, OpraHn3Mom, nonynsumen,
akocuctemon, buoccepon. OnpeaenexHme ponu
ononorun B dopMmnpoBaHMm COBPEMEHHON
€CTEeCTBEHHO-HAay4YHOW KapTUHbI MMpa 1 NpakTU4Yeckomn
aearenbHocTn nogen. ObyyeHne cobnogeHno npasmn
noesefeHns B npupoae, 6epexxHoMy OTHOLLEHUIO K
ononornyecknm obbeKTaM (PaCTEHNSAM U XKUBOTHBIM U
nx coobLiecTBam) U X oxpaHe

1. YYEHUE O KITIETKE

1.1 Xummnyeckas opraHusaumns
KNneTKu

YMeHue npoBoanTb CPaBHEHME XMMUYECKON
OpraHM3aLmm XX1BbIX U HEXMBBLIX 00beKTOB. MonyyeHne
npeacTaBreHnsi O posiv OpraHNYECKUX u
HeopraHMYeCKNX BELLECTB B KIeTKe

1.2 CTpoeHune 1 QyHKLMM KNeTKK

M3yyeHne CTpoeHNs KNeTOK 3yKapmnoT, CTPOEHUS K
MHOroobpasus KneTok pacTeHUI 1 XXUBOTHbIX. M3yyeHne
OpraHonaoB KNeTKN N UxX pyHKLMNA.

CpaBHEeHME CTPOEHUS KNETOK PaCTEHNIN N XXUBOTHbIX

1.3 ObmeH BeLLecTB 1
npeBpaLleHne 3HeEPrun B KneTke

YMeHue CTPoUTb CXeMbl dHepreTuyeckoro obmeHa n
B6uocuHTe3a benka.

Mony4yeHne npeacTaBneHnsa o NPOCTPaHCTBEHHOW
cTpykType 6enka, monekyn AHK n PHK

1.4 Y)KN3HEHHBbIN LWKN KNeTKn

O3HakoMneHne ¢ KreTo4YHOM TEOPUEN CTPOEHUS
OpraHM3MoB.

YMeHne caMocToATENbHO UcKaTb JoKasaTenbCcTBa Toro,
YTO KneTka — 3fieMeHTapHas XXuBasi cuctema u
OCHOBHasi CTPYKTYPHO-(bYHKLUMOHaNbHas eamHmLa Bcex
XMBbIX OPraHM3MOB

YMeHne caMoCTOATENBHO HAaXoaUTb OTNIMYNUS MUTO3a OT
Mero3a, onpeaenss 3BONOLMOHHYIO pOfb 3TUX BUAOB
OENEHNs KNeTKu

2. OPTAHN3M. PABMHO>XXEHNE N UHOMBWOYAJIbHOE PA3SBUTUE OPTrAHN3MOB

2.1 PasMHOXeHe opraHm3moB

OBnageHue 3HaHUAMU O Pa3MHOXEHNN KaK O
Ba)XHEWLLIEM CBONCTBE XXUBbIX OPraHn3mMoB. YMeHne
CaMOCTOSATENIbHO HaxoauUTb OTNN4YKsS 6ecrnonoro
pa3MHOXEHWS1 OT MOJSIOBOr0 Pa3MHOXEHUS, onpeaenss
3BOJIHOLMOHHYIO POSb 3TUX CNOCOBOB pa3MHOXEHMS

2.2 'ngmBugyansHoe passuTtme
opraHuama

O3HaKkoMIeHMe C OCHOBHBbIMW CTaANSIMU OHTOreHe3a
Ha NpyMepe pasBUTUS MO3BOHOYHbIX KMBOTHbIX.
YMeHue xapakrepusoBaTb CTagum
NOCTAMOPMOHANBHOMO Pa3BUTUS Ha NpUMepe YenoBeka.
O3HakoMreHve ¢ NpUYNHaMy HapyLLEHWUIA B pa3BUTUA
opraHvMamoB. Pa3Butre ymMeHuUsi NpaBUIbHO
cdopmumpoBaTh AoKa3aTenbHyo 6a3y 3BONOLMOHHOIO

Pa3BUTUA XMBOTHOIro Mmpa
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2.3 HanBuayarnbHoe pasButne
yenoBeka

BbisiBneHne u onncaHne npuMaHakoB CXOACTBa
3apopbllien YernoBeka u Apyrmx No3BOHOYHbIX KakK
[AoKasaTenbCcTBa UX 3BOSIOLMOHHOIO poacTBa.
MonyyeHne npefcTaBneHnst 0 NOCneacTBUSIX BNUSIHUS
ankorornsi, HUKOTMHA, HaPKOTUYECKUX BELLECTB,
3arpsis3HeHns1 cpeabl Ha pa3BuTHE U PENPOAYKTUBHOE
300pOBbE YeroBeka

3. OCHOBbI TEHETUWKN U CEJNTIEKLUMNA

3.1 3aKoHOMepHOCTHN
M3MEH4YNBOCTU

OsHakomMmneHue ¢ HacneacTBEHHOW U
HeHacneaCcTBEHHOW M3MEHYMBOCTLIO U ee
©ronorn4eckom porsbto B 3BOMOLUK KMUBOFO MUpa.
Mony4yeHne NpeacTaBneHns O CBA3N rEHETUKN U
MeanumHbl. O3HakoMMNeHne ¢ HacneacTBeHHbIMU
Oone3HaAMU YenoBeka, X NPUYMHaAMN n
npodunakTukon. NayyeHmne BRMsHUS ankoronmama,
HapKOMaHuK, KypeH1s Ha HacneaCcTBEHHOCTb Ha
Buoeomartepuane. AHanm3 peHoTMnmyeckom
N3MEHUYNBOCTU. BhiSiBNEHNE MyTareHOB B OKpY>KatoLLEen
cpefe u KOCBEHHas OLeHKa BO3MOXHOIO UX BIUSIHNA Ha
OpraHnam

3.2 OcHoBbI cenekuumu
pacTeHUNn, XXMBOTHbIX U
MWKPOOPraHM3mMoB

MonyyeHne npencTaBneHns O reHeTrKe Kak o
TEeopeTUYECKON OCHOBE Cernekuunn.

Pas3BuTtne metanpegMeTHbIX YMEHUI B NpoLecce
HaxXoXOEeHNs Ha KapTe LEeHTpOB MHOroobpasus u
NPOUCXOXOEHNSA KYNbTYPHbIX paCTEHUI U JOMALLHUX
YKMBOTHbIX, OTKPbITbIX H.A. BaBUnosbIMm.

N3yyeHne metogoB rubpmnansaumm n UCKyCCTBEHHOIO
oTbopa. YMeHune pasbupatbca B 3TUHECKUX acnekTax
HEKOTOPbIX AOCTUXEHUI B BUOTEXHONOIMM:
KNOHMPOBAHMM XXMBOTHbIX U Npobnemax KnoHMpoBaHus
yenoseka. O3HaKOMIIEHNE C OCHOBHbIMU JOCTUXKEHUSIMU
COBpPEMEHHON cenekLmmn KynbTYpPHbIX pacTeHun,
AOMaLLHMX XXMBOTHBLIX 1 MUKPOOPraHM3mMoB

4. NPONCXOXOEHUE U PA3BU

TUE XU3HWU HA 3EMIJIE. 3BOJIIOLIMUOHHOE YYEHUE

4.1 MpouncxoxaeHwe m
HavanbHble 3Tanbl Pa3BUTUA
)KM3HU Ha 3emne

AHann3 1 oueHKa pasnuUyYHbIX MMNOTe3 NPOUCXOXKOAEHNS
XN3HMU.

Mony4eHune npeacTaBneHns 00 YCNOXHEHUN XUBbIX
opraHu3moB Ha 3emne B NpoLecce 3BONLNN. YMeHne
3KCNepMMeHTanbHbIM NyTEM BbISIBNATL aanTUBHbIE
0COBEHHOCTN OPraHM3MOB, UX OTHOCUTENbHBIN Xapak-
Tep. O3HaKOMITEHNE C HEKOTOPBLIMU NpeaCcTaBUTENSAMM
peakMx N ncyesaroLmx BUOOB PACTEHNI U XKUBOTHbIX.
lMpoBeaeHne onucaHna ocoben ogHOro Buaa no
MOPOSOrMYECKOMY KPUTEPUIO NPY BbINOMHEHUN
nabopaTtopHon paboThl. BbisBneHne yept
npmMcnocobneHHOCTM OpraHn3MoB K pasHbiM cpefam
obutaHus (BOOHOW, HA3eMHO- BO3AYLUHOMW, MOYBEHHON)
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4.2 UcTtopusa pa3BuTua
3BONIOLUMOHHbIX naen

M3yueHue Hacneaus YyenosevecTBa Ha npuMmepe
3HAKOMCTBA C UCTOPMEN pas3BUTUS IBOSTIOLMOHHLIX naemn
K. Nunnes, XK. b. Nlamapka Y. dapsuHa. OueHnBaHme
pOInin 3BOSIOLMOHHOMO Y4eHus B oOpMnpoBaHum
COBPEMEHHOW eCTECTBEHHO-HAY4YHOW KapTWHbI MUpa.
Pa3BunTtre cnocobHOCTM ACHO 1 TOYHO U3naraTtb CBOU
MbICIN, JTOrMYeCcKn 06OCHOBLIBATbL CBOH TOYKY 3PEHUS,
BOCMPUHUMATL 1 aHanM3npoBaTb MHEHUS
cobeceaHVKOB, NpU3HaBasa NpaBo APYroro Yyenoseka Ha
MHOEe MHeHune

4.3 MukpoaBonouus u
MaKpO3BOIHOLMUA

O3HakomneHne ¢ KoHUenumnen Buaa, ee KpuTepusiMu,
noabop NpMMepoB TOro, YTO NOMYNAUNS — CTPYKTYpHas
euHUUa BMAA U 3BOSHOLMMN.

O3HakoMmneHne ¢ ABMXKYLLMMUCS CUaMmn 3BOSIOLNA U
ee JokasaTenbCcTBamMu.

YcBOeHWe TOro, YTO OCHOBHbLIMUW HanpasneHnsMu
3BOJOLIMOHHOrO Nporpecca ABASTCA GUonornyeckui
nporpecc n éuonormnyecknmn perpecc. YmMeHune
OTCTanmBaTb MHEHWE, O COXpaHeHnn Bronornyeckoro
MHOroobpasusi kak OCHOBE yCTOMYMBOCTM Brocdepsbl 1
NPOrpeccmMBHOrO ee pas3BuUTUS. YMEHME BbISBNATb
NPWYUHBI BbIMUPAHUS BUAOB

5. MPONCXOXXOEHWE YEJIOBEKA

5.1 AHTponoreHe3s

AHanu3 1 oueHka pasnuyHbIX rMnoTes o
NPOUCXOXAEHMUMN YeroBeka.

Pa3BuTre ymeHusi cTpouTb AokasaTenbHyto 6a3y no
CpaBHUTENBHON XapaKTepUCTUKE YenoBeka U NpuMaToB,
[oKasblBasi X poACTBO. BbisiBNeHVe 3Tanos 3BoNoLMK
yeroBeka

5.2 YenoBeyveckue pachbl

YMeHue foKa3biBaTb PaBEHCTBO YENIOBEYECKUX pac Ha
OCHOBaHUM X poACTBa U eAUHCTBA NPOUCXOXOEHMS.
Pa3BuTMe TONEepaHTHOCTK, KPUTUKA pacu3ma BO BCEX
€ro NnposiBNeHnsIx

. OCHOBbI 3KONOrnn1

6.1 dkonormsa — Hayka o
B3aMMOOTHOLLUEHUAX
OpraHu3mMoB Mexay cobon u
OKpyxamoLien cpenomn

N3yueHne akonormyecknx akTopoB M UX BIIUSHUS Ha
OpraHn3Mbl.

3HaKOMCTBO C 3KOMOMMYECKUMUN CUCTEMaMM, UX BUAOBOW U
NPOCTPaHCTBEHHOW CTPYKTYpamMun. YMeHNE 00bACHATL
NPUYMHBI YCTONYUBOCTU U CMEHbI 9KOCUCTEM.
O3HakoMreHme ¢ MEXBUOOBbLIMIU B3aUMOOTHOLLEHUAMN B
3KOCUCTEME: KOHKYPEHLMEN, CUMOMO30M, XMLLHUYECTBOM,
napasvTU3MOM.

YMeHUue CTpouTb SPYCHOCTb PacTUTENBHOIO coobLLecTsa,
nuLLeBble Lenu n cetn B BuoLeHose, a Takke
aKorormyeckue nupamuiebl.

3HaHue OTNMYNTENBHBIX NPU3HAKOB UCKYCCTBEHHbIX
€006LLEeCTB — arpo3KkocUCTEMbI 1 YPOOIKOCUCTEMBI.
OnucaHne aHTPOMNOreHHbIX UBMEHEHUI B €CTECTBEHHbIX
NpMpPOoAHbIX NaHawadTax CBOEN MECTHOCTH.
CpaBHUTENBHOE ONUCaHMe OLHON N3 €CTECTBEHHbIX
NPUPOLHbIX CUCTEM (Hanpumep, neca) 1 Kakon-HMbyab
arpo3KoCUCTEMbI (HanpyuMep, NWEHNYHOTOo Mons).
CocTaBneHue cxem nepegayn BeLECTB U SHEprum no
LensiM NUTaHMsA B NPUPOAHON SKOCUCTEME U arpoL,eHo3e
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6.2 buoccepa — rnobanbHas
akocucrema

OsHakomneHue ¢ ydeHuem B. . BepHaackoro o
ouocdepe Kak o rnodanbHOM 3KOCUCTEME.

Hanuune npeacraeneHns o cxeme 3KOCMCTEMbI Ha
npumepe bruocdepsbl, KPYroBopoTe BELLEeCTB U
npespaLleHnn aHeprum B buocdepe.

YMeHve [oKasbiBaTb pOrib XMBbIX OPraHU3moB B
Buocepe Ha KOHKPETHbIX NpuMepax

6.3 Buocdepa u yenosek

HaxoxgeHue cBsian n3aMeHeHusi B bruocdepe ¢
nocneacTensMmu geatensHocTn yenoseka B OC.
YMeHve onpefensatb BO3AeNCTBUE NPOM3BOACTBEHHOM
AEeATeNbHOCTN Ha OKpY>KatoLLyto cpefy B obnacTtun csoen
Oygylwien npodgeccun.

OsHakomneHue ¢ rnobanbHbIMU 9KONOrMYEeCKUMU
npobnemamu n ymeHue onpenensaTb NyTU UX peLueHus.
OnuncaHune n npakTnyeckoe cos3gaHue UCKYCCTBEHHOWM
3aKocucTeMbl (MPecHOBOAHOro akBapuyma). PelieHuve
9KONOrnyeckmx 3agad.

[leMoHCcTpupoBaHMe yMEHNSA NOCTAHOBKN Lienen
AeATenbHOCTU, NNaHMpoBaHUa cobCTBEHHON AeATenb-
HOCTW AN JOCTUXKEHUSI NOCTaBMEHHbIX Lenen, npea-
BYAEHMS BO3MOXHbIX pPe3yrbTaToB 3TUX AENCTBUNA,
opraHu3aLmm CaMOKOHTPOMS U OLEHKM NONyYeHHbIX
pe3ynbtatoB. Oby4yeHne cobnoaeHno NpaBus
nosegeHus B npupoge, 6epexxHoMy OTHOLLEHUIO K
ononornyeckum o6beKTaM (pacTeEHNSM, XKUBOTHBIM N UX
coobuectBam) U X oxXxpaHe

7. BUOHNKA

7.1 BUOHMKA KaK ogHO U3
HanpaBrieHun uonorun u
KNGEepHeTnkKn

O3HakomneHne ¢ npMMepamMm UCMosib30BaHNA B
XO39NCTBEHHOWN OeATENBHOCTU Nitoaen Mopdo-OyHKLN
OLMOHAanbHbIX YEPT OpraHn3auumn pacTeHun N XNMBOTHbIX
npv CO34aHMN COBEPLUEHHbBIX TEXHUYECKNX CUCTEM U
YCTPOWCTB NO aHanormm ¢ >XmBbiMy1 CUCTEMaMM.
3HAKOMCTBO C Tpyb4yaTbiMM CTPYKTYpPamMu B XXMBOW
Npupoae U TEXHUKE, adpOANHaMUYECKUMN 1 TMAPOAMHA
MUYECKMMU YCTPOMCTBAMM B XXUBOW NPUPOAE U TEXHUKE.
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7. OMNCAHUE YHEBHO- METOAUYECKOI'O U MATEPUAIIBHO-
TEXHUYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU AEATENBHOCTW.

7.1. MaTepuanbHO-TeXHU4Yeckoe obecneyeHme

Peanunsaums nporpammbl aucumnnimHbl « bronorusay tTpebyeTt Hannuusa y4ebHoro
kabuHeTa. [NomeLlLeHne kabuHeTa ygosneTeopsieT TpeboBaHnam CaHMTapHO-
anngemMunornornyeckmx npasus u Hopmatmeos (CaHluH 2.4.2 Ne 178-02) 1 ocHalleHo
TMNOBbLIM 06opyaoBaHNeEM: y4ebHoM Mebernblo 1 cpeacTBamm 0byyeHus,
AOCTaTOYHbIMU ANA BbINONHEHNA TpeboBaHUIM K YPOBHIO MOArOTOBKM 0By4vatoLmxcs
(@ocka HacTeHHas 3-anemeHTHasi (MarHUTHO-MeNoBast) C NOACBETKON, NpoekTop BenQ
MX505, akpaH Onsi npoekTopa HacTeHHO-NOTONOYHbLIN 1500MM). B Hanu4mm ectb
nepeHocHoe obopyaoBaHmne: HOyToyk Samsung NP300V5A-S06RU 15.6" n/mnun
HoyTOyk 15" ASUS X57V.

B kabuHeTe ecTb 3KpaHHO-3BYKOBbIE NOCOOMS; MynbTUMeauiHoe obopyaoBaHue,
NOCPEeACTBOM KOTOPOro y4acTHMKM oBpasoBaTernibHOro npouecca MoryT npocMaTpuBath
BM3yanbHY0 MHopmauuio no Guonornu.

B coctaB y4yebHO-meTOgMyeckoro obecnevyeHna  nporpammbl - y4eBHOM
AncumnnvHbl «bronorusa» BxogaT:

- HarnggHble nocobus (KOMMNNEeKTbl y4ebHbIX Tabnuu, nnakaToB, MNOPTPETOB
BblAAKOLLMXCA YYEHbIX, UNNIOCTpaumm 61Monornyeckmx npoLeccos);

- BUBNMoOTEYUHBIN (POHA,.

7.2. UudbopmaumoHHoe obecneyeHne obyyeHus

B 6ubnuoteydHbin oHa BXoAAT y4eOHWMKKM, y4eBHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneunBatowme  ocsoeHue  y4ebHOM  OUCUUNSIUHDI «buonorusay,
PEKOMEHAOBAHHbIE WNX AOMNYLWEHHbIE ANA WUCMONb30BaHMs B MpPodeCccMOHanbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmx obpasoBaTenibHyl0 nporpammy
cpenHero obuiero obpasoBaHus B npegenax ocsoeHuns OMNOI CIO Ha 6a3e 0OCHOBHOro
obLero obpasoBaHusl.

BubnmnoteyHbi GOHA MOXET ObITb AONOSTHEH SHUMKNONEANSMUN, CIPaBOYHUKAMMU,
Hay4YHOM W Hay4HO-NOMNYNAPHON NMTepaTypon M ApyruMym nocobusiMm no Bonpocam
9KONormu,  UUTONOrMM, rEeHEeTukn, ambpuonormm, OUOTEXHOMOrMKM,  SBOSMOLUK
OpraHn4eckoro mupa.

B npouecce ocBoeHus nporpammbl y4ebHOM ancumMnnnHbl «brnonornay CTygeHThbl
MMET BO3MOXHOCTb 4OCTyna B cuctemy MHTEpHET (3NEKTPOHHbIM KHUram, Tectam u
ap.)

PekomeHayemas nutepaTtypa

Ana obyyarowmxcs:

1. Maceynuk B.B. buornorus. 10 knacc: 6a3oBbin ypoBeHb: y4ebHuk / B. B. MaceyHuk,
A.A. KameHcknin, A.M. Pybuos (n gp.); noa pegakumen B.B. NaceyHmka. — Mockea:
MpoceelweHne, 2023. — 223 c.

2. MaceyHuk B.B. buonorus. 11 knacc: 6a3oBbin ypoBeHb: y4ebHuk / B. B. [NaceyHuk,
A.A. KameHckun, A.M. Pybuos (v gp.); noa peaakumen B.B. MaceyHmka. — Mocksa:
MpoceelweHne, 2023. — 223 c.

[ns npenogasaTenen:

1. ®epepanbHbii 3akoH OT 29.12.2012 Ne273-®3 «O6 obpasoBaHum B Poccuiickon
depepauunmny».
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2. Mpuka3d MwuHoGpHaykn Poccun ot 17.05.2012 Ne 413 «O6 yTBEepxaeHun
drefepanbHOro  rocyaapCTBEeHHOro  obpasoBaTenbHOro  craHgapta  cpefHero
(nonHoro) obuiero o6pasoBaHUNAy.

3. MNpukas MuHobpHaykun Poccum o1 29.06.2017 Ne 613 «O BHECEHMM U3MEHEHUI B
deneparnbHbIi FOCy4apCTBEHHbIN 0bpa3oBaTenbHbIN CTaH4APT cpeaHero obLero
obpasoBaHus, yTBEPXXAEHHbIN NpukaszoMm MuHnctepcTBa obpasoBaHus u
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 nonyyeHuns cpegHero obuiero obpasoBaHna B npegeriax OCBOEHWS
obpasoBaTerbHbIX MporpamMmm cpegHero npogeccnoHanbHOro obpasoBaHnst Ha
6a3e 0CcHoBHOro obuiero obpasoBaHus ¢ yuetom TpeboBaHu heaepanbHbIX
rocyAapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB U NOSTyYaemMomn npogeccmm nnm
cneumanbHOCTM cpeaHero npodeccnoHanbHoro obpasoBaHms».

MHdopmaLnoHHbIe 3neKTpOHHO-06pa3oBaTesnibHble pecypchbl
(UHTepHeT-pecypchbl):

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

2.  www.window.edu.ru (EanHoe okHO JocCTyna K obpasoBaTenbHbIM pecypcam
NHTepHeTa no 6uonorun).

3. www.5ballov.ru/test (Tect ana abutypneHToB NO BCEMY LLIKOSTbBHOMY KYpCYy
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 Konnemke. CanTt coaepXXuT aNEeKTPOHHbIN

y4yebHuk no 6uonormum, On-line TecThbl).

www.informika.ru (9neKTpPoOHHLIN Yy4eOHMK, 6ONbLLLIOM CMIUCOK MHTEPHET-PECYPCOB).

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

y4yebHuka, paspabotaHHoro B MOCKOBCKOM rocy4apCTBEHHOM OTKPbITOM

YHUBEpPCUTETE).

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

9. www.kozlenkoa.narod.ru (55 Tex, KTO y4nTCs caM 1 y4nUT OPYrux; O4HO U
ANCTaHUNOHHO, Buonornn, Xummm, apyrum npegmeTtam).

10. www.schoolcity.by (buonorusa B Bonpocax n otsetax).

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

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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