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1. MOACHUTEJNIbHAA 3ANMUCKA

Mporpamma obuweobpasoBatenbHon yd4ebHoOM  aucuuniuHel  «buonornay

npegHasHayeHa ANa u3ydeHns B obpasoBaTerbHbIX OpraHuM3auusix, peanusyroLmnx
obpasoBaTenbHy Nporpammy cpefHero obuiero obpasoBaHusa B npegenax 0CBOEHUS
OCHOBHOWN npodreccuoHansHon obpasoBatenbHon nporpammbl CMO (OMOIM CrO) Ha
6a3e ocHoBHOro obuiero obpasoBaHnsa Npu NOLArOTOBKE CNELNANMCTOB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero

obpa3oBaHus, NpeabsaBNAeMbIX K CTPYKTYpe, COAEpPXaHU0 N pesynbTataMm OCBOEHUS
y4yebHOn ancUMNUHLI, ¢ y4eToM prmepHOn ocHOBHOM obpasoBaTenbHOW NporpamMmbl
cpeaHero obuiero o6pasoBaHus.

CopaepxaHue nporpaMmmbl «Bbronorusi» HanpaBneHo Ha OOCTMKEHUE CIeAYHOLLIMX

uenemn:

nonyyeHne dyHaamMeHTanbHbIX 3HaHWN O Ouonormyeckux cucremax (Knetka,
Opranusm, [Monynauus, Bua, 3Okocuctema); UCTOPUM pPasBUTUSE COBPEMEHHBIX
npeacTaBNEHNN O XXMBOW NPUPOAE, BblAAOLWMNXCA OTKPbITUAX B OMONOrnyeckon Hayke;
ponn 6uonorn4yeckon Haykm B oOpMmMPOBAHNUN COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTUHbI MMpa; MeTOAax Hay4YHOro NO3HaHUS;

OoBnafeHne YMEHUSIMA FIOTMYEeCKU MbICIUTb, OOOCHOBbIBaTb MECTO U POSib
OMONOrMYECKUX 3HaHMA B MNPAKTUYECKOW AOEATENbHOCTU  fogen, pasBUTUM
COBPEMEHHbIX TEXHOMOMN; OnNpeaensaTb XMBble OObLEKTbI B NpUpoAe; NPOBOAUTb
HabnOeHns 3a 3KOCUCTEMaMM C LEeNbI UX ONMUCAHUS U BbISIBNEHUSA €CTECTBEHHbIX U
aHTPOMOreHHbIX W3MEHEHW; HaxoOAUTb WU aHanM3npoBaTb MHMOPMAaLMIO O XMBbIX
obbekTax;

pasBuMTME MO3HaBaTESIbHbIX MHTEPECOB, WHTENNEKTyanbHbIX W TBOPYECKMX
cnocobHocTen oby4arwmxcss B npouecce M3yvyeHus OUonornyecknx SBneHun;
BblAAKOLWMXCA OOCTUMXKEHMIN GMONOrMK, BOLIEALNX B OOLLEYENOBEYECKYHO KyNbTypy;
CNOXHbIX U MPOTMBOPEYMUBLIX MyTEN Pa3BUTUS COBPEMEHHbLIX Hay4HbIX B3rnsgoB,
noewn, Teopun, KoHUENUMn, runotes (0 CyLLHOCTU N MPOUCXOXOEHUM XXU3HU, YeroBeKa)
B Xxo4e paboTbl C pasnUYHbIMU UCTOYHMKAMMN MHOpMaLnW;

BOCNUTaHME YOEXOEeHHOCTM B HEeoOXOOMMOCTM MO3HaHMS  XMBOW  MpUpOoabl,
Heob6XoaMMOCTM paunoHanbHOro NPUPOAONONb30BaHUSA, GEpPEeXHOro OTHOLUEeHUST K
NPUPOAHbLIM pecypcam 1 OKpyXarLlen cpeae, COOCTBEHHOMY 300POBbLIO; YBAaXXEHUS K
MHEHWIO ONMOHEHTa Npu 06CyXaeHnn Guonornvecknx Npobnem;

ncnonb3oBaHMe NPUOBpPEeTEHHbIX BMONOMMYECKNX 3HAHUA U YMEHUIN B NMOBCEOHEBHON
XW3HU ONS OUEHKM MOCNeACTBUMMA CBOEN AEATENbHOCTUM (M OEeATENbHOCTU APYrux
nogen) no OTHOLWIEHUK K OKpyXawlen cpede, 300pOBbIO Apyrux nwogen u
cobCTBEHHOMY 340pOBbI; 0OOCHOBaHME U cobniogeHne Mep NPOoUNAKTUKK
3abonesaHun, oOkasaHWe nepBOW MOMOLWM Npu TpaBmax, cobniogeHve npasun
noBeaeHus B Npupoae.



2. OBLLAA XAPAKTEPUCTUKA

Buonorns — cuctema Hayk, M3ydarolas BCce acnekTbl XKMU3HWU, Ha BCEX YPOBHSX
OpraHu3auumn >XMBOFO, HavMHasi C MOJSIEKYNSAPHOro W 3akaHumBass OGuocdepHbIM.
O6bekTamn Kn3yyeHuss OMONOrMK SBNSIKOTCHA XXWMBblE OPraHn3Mbl, WX CTPOEHME WU
XN3HeOesaTenbHOCTb, MX MHOroobpasne, NPOUCXOXAEHNE, SBONIOLUMS U pacnpegeneHme
XWMBbIX OPraHM3MoB Ha 3ewmre.

O6wwasn bruonorms nayyaeT 3aKOHblI LICTOPMUYECKOTO N NMHANBMAYAITbHOIO pas3BuUTUS
OpraHn3moB, obLUMe 3aKOHbI XXM3HU U Te 0OCOBEHHOCTU, KOTOPbIE XapaKTepHbl Afisi BCeX
BMAOOB XMBbIX CYLLECTB Ha NnaHeTe, a Takke WX B3aMMOAEWNCTBME C OKpYXatoLwen
cpenown.

Buonorna, Takum obGpas3om, sBNSeTCs OAHOM M3 OCHOBOMOMarakwwWmx Hayk O
XW3HKU, a BrageHne GMonormyeckMMmn 3HaHUAMU — OAHUM U3 HEOOXOAMMbBIX YCHOBUIA
COXPaHEHMS XXN3HN Ha NNaHeTe.

OcHoBy copepxaHus y4yebHom pgucuunnuHbl  «buonorma»  coctaBnsoT
crnegyrowmne Begywime naew: oTnnymTenbHble NPU3HaKN XXMBOW NPpUPOAbl, €€ ypoBHEBas
opraHmsauus 1 3BonoLums. B coOoTBETCTBUM C HAMM BblAENEHbI COAEpPXKaTENbHbIE NIUHUM:
BGuonorma Kak Hayka; Guonormyeckme 3akoOHOMEPHOCTU; MEeTOAbl Hay4YHOro MO3HAHUS;
KneTka; opraHmam; nonynsums; BU4; SKoCUctembl (B ToM vncrne uocgepa).

CogaepxaHune yyebHon gMcumMninHbl HanpaBeHo Ha NOAroTOBKY OBy4vatoLmxcs K
PELUEHNIO BaXXHEWLWMX 3adad, CTosAwux nepen 6OGuonornyeckom Haykom, — Mo
paunoHanbHOMYy MPUPOAONObL30BAHNIO, OXPaHEe OKpyXXalLen cpeabl U 300POBbS
noaen.

Mpn otbope cogepxaHus ydebHon aucuunnvMHbl «buonorns» wncnonb3oBaH
KynbTYPHO-COO6pa3Hbi Noaxo4d, B COOTBETCTBMM C KOTOpPbIM Oby4vatolmecsa LOSMKHbI
YCBOUTb 3HAHWSA M YMEHWUs, Heobxoaumble Ans POpMMPOBaHUSA OOLWEn KymnbTypbl,
onpegensalowen agekBaTHOE TMOBEAEHME YenoBeKa B OKpyXawwen cpege,
BOCTpPeOOBaHHbIE B XXU3HU N B NPAKTUYECKON AeATENbHOCTU.

Ocoboe BHMMaHME yOerneHO 3KONornM4yeckomy o6pasoBaHUO M BOCAUTAHUIO
obyvarowmxca, PoOpMMUPOBAHUIO Y HUX 3HAHWIA O COBPEMEHHOWN €CTECTBEHHO-HaY4YHON
KapTUHE MWpa, LUEHHOCTHbIX OpWEHTaLMW, 4YTO CBMOETENbCTBYET O TrymMaHuM3auum
Buonornyeckoro obpasoBaHus.

CopepxaHue y4yebHOM OuCUMNIMHBI NpegycmaTpuBaeT opmMuMpoBaHME Y
oby4arowmnxcsa obLeHayyYHbIX 3HaHUA, YMEHUIA U HaBbLIKOB, YHMBEpCarbHbIX CNocoboB
AEATENbHOCTM U KMIOYEBbLIX KOMMETEeHUMN, BKMHOYAKOWMX YMEHWE CpaBHMBATb
Buonornyeckne oOBLEKTbI, aHanM3aMpoBaTb, OUEHMBATb M 00606wWaTb NONyYeHHble
CcBeAeHUs1, YMETb HAXOAMUTb N NCNOSb30BaTb MHOPMaLNIO N3 pas3nNNYHbIX MICTOYHUKOB.

N3yyeHne y4ebHoM pgucumnnuHbl «buonormsiy Gasuvpyetca Ha  3HaAHMSX
obyuvatowerocs, NONyyYeHHbIX NpU U3ydeHun duonormm, xmmum, msmkun, reorpadumn B
OCHOBHOM LUKONE.

3. OMUCAHUE MECTA YYEBHOU gUCLUUNIIUHBLI B YYEBHOM MIAHE

YyebHasa gucumnnmHa «buonornsa» nsydaetcsa B obuieobpaszoBaTenbHOM LMKIIE
y4yebHoro nnana OOl CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHus ¢ NOSy4YeHNEM
cpenHero obuiero obpasosanHus MMCCS.

4. PE3YNbTATbI OCBOEHUA YYEEHON AUCLIUMIIUHDI

OcBoeHue copepxaHust ydyebHon auvcumnnuHbl «Buonorns»  obecneuynBaeT
OOCTUXEHME obydyatolmmmncs creayowmnx pesynbTaTos:



. JFINYHOCTHbIX:
— CcOPMUPOBAHHOCTb YYBCTBA rOPAOCTU M YBaXEHUSI K UCTOPUM U OOCTUNKEHUSIM
OTeYecTBEHHOMN Guonoruyeckom HayKW; npeacTaBneHns o LIENOCTHOM

€CTeCTBEHHOHaY4YHOW KapTuHe MUpa;

— C(popMMPOBaAHHOCTb LLEHHOCTHO-CMbICIIOBbIX YCTAHOBOK, OTpaXatLmnX JIMYHOCTHbIE Y
rpaxgaHckue no3vunn B AesATenbHOCTH;

— NOHMMaHWe B3aMMOCBSA3N U B3aMMO3aBUCUMOCTN €CTECTBEHHbIX HayK, UX BIIUSIHUS Ha
OKpYXXalLlyto cpeay, S9KOHOMUYECKYH, TEXHOMOMMYECKyHo, CouuanbHyl U 3TUYECKYHO
cdepbl 4eATENBHOCTU YerioBeka, 3KONOrMYeCKyo KynbTypy;

— CNOCOBOHOCTb MCMNOMb30BaTh 3HAHUSA O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTuHe
MuMpa B obpasoBaTenibHOM W NpodecCcnoHanbHON AEATENbHOCTU, BO3MOXHOCTHU
MHpopMaLNOHHON cpeapbl Ana obecneyeHnsa NpoayKTMBHOMO camoobpasoBaHms;

— BlaieHne KynbTYypPOWN MbILLSIEHNS, CNOCOBHOCTb K 0600LLEHMIO, aHanu3y, BOCMPUATUIO
nHpopmauun B obnactn ecTecTBEHHbIX HayK, NMOCTAHOBKE Lenu n Bbibopy nyten ee
AOCTMXXEHUA B NpodheccnoHansHon cdepe;

— CNOCOBGHOCTb PYKOBOACTBOBATbCS B CBOEWM [OEATENbHOCTM  COBPEMEHHbLIMU
npyHUMNaMn  TOMEpaHTHOCTW, Auanora W COTPyAHMYECTBA; TFOTOBHOCTb K
B3aMMOAENCTBUIO C Konsieramu, paboTte B KONNEKTUBE;

— TONepaHTHOe CO3HaHMe W MNoBedeHWe B MNOSIMKYNbTYPHOM MUpE, FOTOBHOCTb U
CNoCcOBHOCTb BECTU Amanor ¢ Apyrmmu nogbMu, OCTMraTb B HEM B3aMMOMNOHUMaHUS,
HaxoauTb obwue uenn wn coTpyaHuyatb AN UX  OOCTUXKEHUS, CNocoBHOCTb
NPOTUBOCTOSATb noeonornm 3KCTpEMU3MA, HaunoHannama, kceHodhobun,
ANCKPUMUHALMK NO counanbHbIM, PEMUIMO3HBIM, PacOBbIM, HaUMOHaNbHbIM NpU3Hakam
N OPYrMM HEeraTMBHbBIM COLManbHbIM SBNEHUSM;

—  C(hOpPMMPOBAHHOCTb  OCHOB  MPaBOBOIO  MbIWSIEHUS,  AHTUKOPPYMLMNOHHOIO
MUPOBO33PEHNA N aHTUKOPPYNLMOHHBIX CTaHAAPTOB NOBEAEHUS;

— FOTOBHOCTb UCMNOSb30BaTb OCHOBHbIE METOAbl 3alUTbl OT BO3MOXHbIX NOCNeaCcTBUM
aBapui, kKatacTpod, CTUXUNHbIX 6eaCTBUIA;

— CNOCOBHOCTb UCMOMb30BaTbh MNPUOBPETEHHbIE 3HAHUS U YMEHUS B MpPaKTU4YeCKOMm
AEeATEeNbHOCTM U MNOBCEOHEBHOM XuM3HW Ana  cobniogeHns Mep  nNpodmnakTuku
OTpaBfeHNIn, BUPYCHbIX N Apyrux 3abonesaHnin, CTPECCOB, BPEOHbIX NPpUBbIYEK (KypeHus,
ankoronmMama, HapkoMaHun); Npasus NOBEAEHNSA B NPUPOLHON Cpeae;

— FOTOBHOCTb K OKa3aHMUK MepBOM MOMOLUM MpWU TpaBMax, NPOCTYAHbIX W ApYrux
3aboneBaHuAX, OTPaBNEHNSAX NULLEBbLIMU NPOOYKTAMMU;

o MeTanpeaMeTHbIX:

— MNOBbIWEHNE MWHTENNEKTyanbHOro YPOBHA B npouecce Wu3ydeHuss Buonornyeckmx
SABMIEHWI; BbIJAKOLWMXCA OOCTWXKEeHUM OGuonornn, Boweguwunx B obLieyvyenoBeyveckyro
KyNbTypy; CIOXHbIX W MNPOTUBOPEYMBBLIX MyTEN Pas3BUTUS COBPEMEHHbLIX Hay4YHbIX
B3rNa40B, uaen, Teopuin, KoOHUENUMn, rmnotes (0 CYLLHOCTU U NPOUCXOXAEHUN XXU3HW,
Yyenoseka) B xoge paboTbl C pa3fNYHbIMU NCTOYHMKAMU MHAPOPMaLIMK;

— CNOCOBHOCTb NOHMMATL MPUHLNMBI YCTOMYMBOCTU U NPOLYKTUBHOCTU XXMBOW NPUpOabI,
nyTM ee WU3MEHEHUs No4 BUSHUEM aHTPOMOreHHbIX aKTOpPoB, CMNOCOBHOCTbL K
CUCTEMHOMY aHanmay rnobanbHbIX 39KOMOrM4yecknx npobriem, BOMPOCOB COCTOSHUSA
OoKpyXatoLlien cpefbl U paunoHaribHOro UCNoNb30BaHUA NPUPOLHbLIX PECYPCOB;

— yMeHue 060CHOBLIBaTb MECTO M pOSib OMOMNOrMYECKUX 3HAHUWN B MPaKTUYECKOM
AEATEeNbHOCTU Nogen, pasBUTUM COBPEMEHHbIX TEXHOMOrnn; ornpeaensTb XuBble
0b6bekThbl B Npupoe; NpoBoanTb HABNIAEHNSA 3@ 3KOCUCTEMAMMU C LIESNbIO X ONUCaHUS
N BbISIBIIEHNSA €CTECTBEHHbIX N aHTPOMOreHHbIX U3MEHEHUIN; HAXOANTb N aHaNU3npoBaTb
NHOPMAaLMIO O XMBbIX 06BbEKTaX;

— CNOCOBHOCTb MPUMEHSTb Ouonornyeckne M 3KONOrMYEeCKMe 3HaHMA ANnd aHanuaa
npuKnagHbix Npobrem X03siMCTBEHHON AeATENbHOCTY;
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—  CMOCOBHOCTL K MCMNOMb30BaHUIO UH(OPMALMOHHbBIX TEXHONOrNN ans
peLleHnsa Hay4YHbIX 1 NpodheccnoHanbHbIX 3agavy;

o npeaAmMeTHbIX:

— C(bOpMUMPOBAHHOCTb MNpPeACTaBfEHNUN O PONM M MecTe OMONorMm B COBPEMEHHOM
Hay4YHOW KapTMHE Mupa; NOHUMaHWe ponu Guonorun B GOPMMPOBAHUKN Kpyrosopa u
PYHKUNOHASbHOW IPaMOTHOCTU A8 peLleHnst NpakTU4eCKMxX 3ajavy;

— BfajeHne OCHOBOMonaramwmuMm NOHATUSMAN U NpeacTaBfEHUSIMU O XXMBOW Npupoae,
€€ YPOBHEBOW OpraHu3auun n 3BOMOUMK; YBEPEHHOE MNOSIb30BaHME BGUONornyeckomn
TEPMUHOMOINEN N CUMBOJTUKOWN;

— BfageHue OCHOBHbIMW MeTO4aMM Hay4YyHOro MO3HaHUS, WCMOoNb3yeMbiMU MpU
BUonorMyecknx UCCrnedoBaHUAX XMBbIX OOBEKTOB W 9KOCUCTEM: OMNUCaHMWEM,
n3MepeHnemMm, npoBegeHneM HabniogeHUN; BbIABEHME W OLEHKa aHTPOMOreHHbIX
N3MEeHeHU B Npupoae;

— chOPMUPOBAHHOCTb YMEHNN OO BACHATL pe3ynbTaTbl OMONOrMYeCcKUX 3KCNEPUMEHTOB,
pellaTb aneMeHTapHble Buonornyeckue sagadu;

— CcOPMMPOBAHHOCTb COBCTBEHHOW MNO3MUMM MO OTHOLWIEHUIO K Bronornyeckon
WHpopmauun, noriy4yaeMor U3 pasHbIX MCTOYHUKOB, rnobarbHbIM  3KOMOrMYyeckum
npobrnemam n NyTam Nx peLleHus.

KoHTponb ¥ oueHka pe3ynbTaToB OCBOEHWA AUCLMMNIIMHBLI OCYLLEeCTBISeTCs
npenogasaTenem B npouecce NpoBeaeHUs NPakTUYECKNX 3aHATUI, TEKYLLIErO KOHTPONS,
a Takke BbINONHeHUs obyyarowmmuca pedepaTtoB, UTOrOBOMO TECTUPOBAHUA UMK
YCTHOro ornpoca.

5. COOEP>XAHUE YYEBHOW OUCLUUNNUHDbI
BBepeHue

O6beKkT m3yyeHus Guonormm — xmBasi nNpupoa. buonorua kak KomnnekcHas
Hayka. CoBpeMeHHble HanpaneHus B Guonornn. Ceasb Guonornm ¢ gpyrumm Haykamm.
MpakTnyeckoe 3HayeHMe Ounonormyeckmx 3HaHuni. 3HayeHue Ouonorun npwm
OCBOEHUU CreumanbHOCTK cpeaHero npodeccmoHanbHoro obpasoBaHms.
lMpr3Hakn XMBbIX OPraHM3mMoB U WUX MHoroobpasve. YpoBHeBasd opraHusauuns
XuBoM npupodbl u a3BonwouMsa. MeTtogbl nosHaHus kueow npupodbl. Ob6uwue
3aKkoHOMepHocTn ©Ouonorun. Ponb ©uonormm B  (QOPMUPOBAHUM  COBPEMEHHON
€CTECTBEHHO-Hay4YHOW KapTUHbI MUpa U NPaKTUYEeCKon AeATeNbHOCTU nogen. 3HadeHne
BGuonormm Npu oCBOEHUM cneunanbHOCTU cpefHero npodeccmoHanbsHOro o6pasoBaHus.
HdemoHcmpauuu
Brvonornyeckme cuctemMbl pa3HOro ypoBHS: KreTka, OpraHnuam, nonynaums, akocuctema,
buocepa.
LlapcTtBa xnBon npmpogbl.

1. YYEHUE O KNETKE

Uutonorua. Metogbl uutonormn. Ponb KNeTo4yHOM Teopum B CTaHOBIIEHUMU
COBPEMEHHON €CTEeCTBEHHO-HAYy4YHOW KapTuHbl MuUpa. KpaTkas UCTOpUSi U3YyYEHUsT KNETKU.
KneTka — anemeHTapHas XmnBast CUCTEMa M OCHOBHas CTPYKTYPHO-YHKLUMOHaNbHas eguHmua
BCEX XMBbIX OPraHN3MOB.

XuMunyeckasi opraHM3aumsa KIeTKu.

Xnumuyeckast opraHusaumss  Knetku. MakpoanemMeHTbl U MUKPOSNEMEHTDI.
HeopraHudeckue BewlectBa. Boga, eé ponb B xuBou npupoge. 'mapodunbHOCTL 1
rmapoobHOCTL. pofb MUHepanbHbIX conen B kneTtke. OpraHunyeckne BellecTBa.
Bruononnmepsl. benkun. dyHkumm 6enko. MexaHn3mbl 4eNcTBUS (PepMEHTOB. YrneBoabl.
MoHocaxapuabl, onurocaxapuabl 1M nonucaxapugbl. ®PyHKUMKM yrneBogoB. Jlunugbl.
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®yHKkumn nunuaos. HyknenHosble kucnoTbl. [HK: ctpoeHune, ceoncTtBa, dyHkumn. PHK:
CTpoeHue, Buabl, PyHKUMN. ATD: cTpoeHne n yHKLMN.

CtpoeHne n dpyHKkumn knetkn. Obuiee ctpoeHne knetkn. OCHOBHbIE YacTu U
opraHongbl KneTkn, ux yHKunn. lMpokapnoTnyeckme n 3dyKapuoTUYECKME KITETKM.
Bupycbl kak HekneTodHaa dopma XWM3HM M UX 3HadYeHue. bopbba C BMpPYCHbIMK
3abonesaHuamu (CMNO v gp.), Mepbl NpoMNakTUKN BUPYCHbIX 3aboneBaHni.

O6meH BewecTB W nMnpeBpaleHUe 3HeprMum B KneTke. ABTOTpPOdbl W
retepotTpodbl. MukcoTpodbl. PepmMeHTaTUBHBLIN XapakTep peakumi obmeHa BeLecTB.
Mnactnyecknin obmeH. PotocnHTes. Dasbl POTOCUHTE3A. XEMOCUHTES. DHEPreTUYECKUI
obmeH. OTanbl aHepreTnyeckoro obmeHa.

XpaHeHue, nepegaya M peanu3auus HacneacTBEHHOW MHAOPMaLMKM B KreTKe.
CTpoeHune n gyHKuMn xpomocom. ['eH, reHoMm. "eHeTnyecknin kog. buocnHtes bernka,
peakumm MaTpuyHOro cuHTesa. Perynaumsa paboTtbl reHOB 1 npoueccoB o6MeHa BELLECTB
B KreTke.

XX13HeHHbIN uMKn KneTku. Knetkm n mx pasHoobpasve B MHOrOKNETOYHOM
opraHuname. duddepeHumnpoBka knetok. ComaTnyeckne n nosioBbie KIETKU.

KneTtouHbln UMKN: uvHTepasa u geneHve. Mutos, 3HaveHne MuUTO3a, asbl
MuTto3a. Menos, 3HayeHuMe Menosa, (asbl Menosa. Menos B XUIHEHHOM UMKNe
opraHuama. ObpasoBaHue ramer.

HdemoHcmpauyuu
CTpoeHue u cTpykTypa berka.

Ctpoenune monekyn JHK n PHK.

Pennukauna OHK.

Cxembl aHepreTnyeckoro obmeHa n 6ruocuHTesa benka.
OO6mMeH BeLLecTB 1 NpeBpaLLeHne SHEPTrMM B KNeTke.
doTOoCUHTES.

CTpoeHue KneTok NpoKapuoT U 9yKapuoT, CTPOEeHME U MHoroobpasme KreToK pacTeHui
N KUBOTHbIX.

CTpoeHue Bupyca.

doTorpacumn cxem CTpoOeHUST XPOMOCOM.

Cxema cTpoeHus reHa.

Cxema mutosa 1 menosa.

2. OPTAHU3M. PABMHOXEHWUE U UHOUBUAYAJIbHOE PA3BUTUE
OPIrAHU3MOB

Pa3mHoXeHue opraHmamoB. OpraHmam — eguHoe uenoe. MHoroobpasue
OopraHn3moB. PasMHOXeHNe — BaXKHeullee CBOMCTBO XMBbIX OpraHn3moB. [lonosoe u
becnonoe pasmHoxeHune. MameToreHe3. CTpoeHne NonoBbIX KNeTok. OnNnogoTBOpPEHME.
[MapTeHoreHes.

UHamBuayanbHoe pas3BuTMe opraHuama (OHToreHes). OMOpUoHanbHbLIM 3Tan
oHTOoreHe3a. OcHOBHble cTagun ambpuoHanbHoro passutusa.  OpraHoreHes.
MocTtambpuroHansHoe pa3suTue.

CxonctBo  3apopblillen npeacTaBUTEne pasHbiX Pynn  MO3BOHOYHbLIX —Kak
CBMOETENbCTBO WX 3BOMIOLUMOHHOIO pPoAcTBa. [lpuuMHbI HapylleHun B pasBUTUU
opraHn3moB. YKN3HEHHbIE LKIbI.

MHguBupayanbHoe pa3BuTME 4YenoBeKka. PenpoaykTmBHoe  340pOBbLE.
MocnencTBma BNUAHWSA ankoronsi, HUKOTUHA, HAPKOTUYECKUX BELLECTB, 3arps3HeHus
cpeabl Ha pa3BUTME YenoBeKa.

HdemoHcmpauuu
MHoroob6pa3svne opraHn3mosB.

Becnonoe pasMmHoXeHne opraHM3moB.
OnnogoTBopeHne y pacTeHUN.



NHovBmayanbHoe pas3Bute opraHusmMa.
Tunbl NOCTAMGPUOHANBHOIO Pa3BUTUSA KUBOTHbIX.

3. OCHOBbI TEHETUKWU U CENEKLIU

OCHOBbI Y4€HUA O HAcCNeaCTBEHHOCTU U UBMEHYMBOCTMU. [[eHeTKa — Hayka O
3aKOHOMEPHOCTAX HAaCNeACTBEHHOCTU U M3MEHYMBOCTM opraHuamoB. . MeHgenb —
OCHOBOMOJIOXHUK TFEHETUKN. [eHeTuyeckass TepMmuHomnorma u cumeonuka. MeTtoabl
reHeTukn. 'eHoTMN K oeHoTUN.

3akoHbl HacneacTBEHHOCTU, ycTaHoBneHHble . MeHaenem. MoHornbpugHoe wm
AnrmbpunaHoe ckpelumBaHue. AHanuaupytowee ckpelumBaHve. XpoOMOCOMHas Teopus
HacnencTBeHHocTU. CuenneHHoe HacrnegoBaHuWe, KpoccuHroBsep. Bsanmopencrteue
reHoB. ['eHeTuka nona. CuenneHHoe ¢ NofioM HacnegoBaHue. 3HadeHne reHeTUkM ansa
cenekuunm n meavumHbl. [eHeTnyeckoe kapTupoBaHue. [eHeTuka 4yenoBeka, MeToabl
N3ydeHnss TeHeTMKM venoseka. HacneactBeHHble GonesHn 4yenoseka, MX NPUYMHBL U
npodunaktuka. BnvsHue ankoronuama, HapKOMaHUK, KypeHus Ha HacnegCTBEHHOCTb.
ATnyeckme acnektbl B 06nactn MeguLMHCKON reHETUKN.

3aKOHOMEpPHOCTM MU3MEHYMBOCTU. [eHOTMN M cpepa. HacneacteeHHas, wunu
reHoTunmyeckas, N3MEHYMBOCTb. Buabl HacneacTBEeHHOMU M3MEH4YNBOCTN.
KombuHaTuBHas MameH4MBOCTb. MyTauuum, Buabl myTaumin. MyTtareHbl, Ux BNusHME Ha
opraHuambl. MogudukaumoHHasi, WNKM HeHacneacTBeHHas, WM3MeH4YMBOCTb. Hopma
peakuum npusHaka. BapmnaunoHHbIn psg n BapnaunoHHas kpmeasi. Lintonnasmatudeckas
(BHEsimepHada) HacneacTBEHHOCTb U UBMEHYMBOCTb. BnusHMe mytareHoB Ha 340poBbe
yenoBseka.

OcHoOBbI cenekuun pacTeHnn, XMBOTHbLIX U MUKPOOPraHU3MoB. [eHeTuka —
TeopeTnyeckaas OCHoBa cenekuun. [domecTukaums (OA4OMAaLUHMBAHUE XUBOTHbLIX W
BblpalLMBaHNE KyIbTYPHbIX pacTeHWN) — HavasribHble aTanbl cenekuun. Yyenue H.U.
BaBunoBa o0 ueHTpax MHOroobpasmsi M MPOUCXOXKOEHUS KYIbTYPHbIX PaCTEHWUNA.
OcHOBHble MeTOAbI cenekummn: rmépunamsaunsa n NCKYCCTBEHHbIN oTOop. 'eTepo3nc u ero
NCcnonb3oBaHWe B cenekumn. bruotexHonornsa, ee JOCTUXKEHUS U NEPCNEKTUBLI Pa3BUTUS.
PacwupeHune reHeTu4eckoro pasHoobpasnsa cenekumMoHHOro Mmatepuana: nonuniongms,
oTAaneHHas rmbpmaunsaumsi, SKCNepUMEHTarnbHbIN MyTareHes, KneTodHas UHXeHepus,
XPOMOCOMHas HXEHEPUS!, FTeHHast UHXeHepus. brobesonacHoCTb. ATUYECKME acneKTbl
HEKOTOPbIX AOCTMXEHUA B OuoTexHonormn. KrnoHupoBaHME XMBOTHbIX (NpoGnembl
KNOHUPOBaHUS Yeroseka).

OCHOBHble [OOCTWXXEHUSI COBPEMEHHOW CENeKkuun KyInbTYpPHbIX PaCTEHUN,
AOMaLLUHUX XXMBOTHbIX 1 MUKPOOPraHn3MoB.

HdemoHcmpauuu
MoHornbpmngHoe n gurnbpmnagHoe ckpeLumBaHue.

[MepekpecT XxpoMOCOM.

CuenneHHoe HacnegoBaHue.

LleHTpbl MHOroobpasvsi 1 NPOUCXOXOEHUSI KyNbTYPHbIX pPacTeHMA U  OOMaLLHMX
YKUBOTHBbIX.

MmMbpugmsaums.

NckyccTBeHHbIM 0TOOP.

HacnencrteeHHble 60ne3Hn YenoBeka.

lpakmu4eckue 3aHsIMuUs
CocTaBneHune NpocTeNLLMX CXeM MOHOrMOPMOHOIo U ANTMBPUAHOrO CKpeLBaHUS.
PelueHne reHeTnyeckmx 3agau.



4. NIPOUCXOXAEHUE U PA3BUTUE XKU3HUN HA 3EMJIE.
IBOJIIOLUIMOHHOE YYEHUE

NMpoucxoxaeHne N HavyanbHbIe 3Tanbl Pa3BUTUA XU3HU Ha 3emne. MeToapl
AATUPOBKKN COBLITMI MPOLUIIOro, reoXpoHonormdeckas Wwkana. MmnoTesbl NPOMCXOXAEHMWSA
Xn3Hu Ha 3emne. 3yyeHne OCHOBHbIX 3aKOHOMEPHOCTEN BO3HWKHOBEHWS, Pa3BUTUS U
CyLLleCTBOBaHUA XuU3HM Ha 3emne. OCHOBHble aTanbl 3BonUMKM Guocdepbl 3emnu.
KntoueBble cOObITMSI B 9BONKOLMM PacTEHUN N XUBOTHbIX. BbiMupaHue eudos U e20
MPUYUHBbI. Y CNOXHEHWE XUBbIX OPraHM3MoB B Npouecce 3BOIOLUN.

UcTopusa pasBuTUA 3BONMIOLMUOHHLIX uaen. 3HadyeHmne paodot K. JInHHes, XK.b.
JlTamapka B pas3BuTMM 3BOSIOLUMOHHBLIX Maen B Guonorun. IBOMOUMOHHOE y4yeHue Y.
HapBuHa. EcTtecTtBeHHbIi OTOOp. Ponb 9BOMOLUMOHHOMO YyyeHusi B (hopmMuMpoBaHuUM
COBPEMEHHOMN €CTEeCTBEHHO-HAaY4YHOW KapTuHbI MuUpa.

MukpoaBoniouusa 1 Makpoasonwouusa. KoHuenuua Buaa, ero Kputepuw.

Monynsums — CTPyKTypHast eguHuua Buga u asonouun. CUHTeTUYeckasi Teopust
aponouun. CeuaeTenbcTBa 3BOMIOLUMKM  XKMBOW  MPUpOAbl:  NarneoHTONorn4yeckue,
CpaBHUTENbHO-aHaTOMU4YecKkme, ambpuonoruyeckue, Guoreorpacduyeckue,

MOSeKynspHo-reHeTuyeckne. Mukpoasonouus. Bug, ero kputepuun. [Monynauus —
anemMeHTapHasa eguHuua asonoumn. [Bvxylime cunbl 3BOMOLUKM, WX BRAMSIHUE Ha
reHodoHA nonynsauuun. YpasHeHne Xapau-BanHb6epra. dopmbl ectecTtBEHHOro otbopa:
ABMXyLas, cTabunuavpytowas, OuM3pynTuBHaSA. OKorornyeckoe u reorpaduyeckoe
BngoobpasosaHne. CoBpeMeHHble npeacTaBneHns o BugoobpasosaHun (C.C.
YetBepukos, W.W. LWmanbrayseH). Makpoasonounsd. OCHOBHble HanpasneHus
3BONIOLMOHHOrO npotecca. buonornyecknin nporpecc n buonornyecknin perpecc. opmeol
9BOMOUNN: OMBEPreHumns, KOHBepreHuus, napannenuam. MexaHuambl agantauui.
Koasontouus.

MHoroo6pasne opraHM3mMoB 1 NPUCNOCOBIEHHOCTbL OPraHM3MOB K cpeae obutaHus
Kak pesynbTaT aBonoumn. [puHumMnbl knaccudukauuun, cuctemaTtuka. CoxpaHeHue
Buonornyeckoro MHOroobpasusi kak OCHoBa yCTOMYMBOCTI BUocdepbl U MPOrpeCCMBHOrO
ee pasBuTus.

HdemoHncmpauuu
Kputepuun Bnga.
CTtpykTypa nonynsaumm.
ApanTyBHblE OCOBEHHOCTN OPraHN3mMoB, MX OTHOCUTESbHBIN XapakTep.
OBOSIOUNOHHOE APEeBO pacTUTENBHOIO MUPA.
OBOMOLMOHHOE APEBO XXMBOTHOMO MUpa.
MpeacTaBuTENN peaKMx 1N ncyesaroLwmx BUAOB PACTEHNI U XKUBOTHbIX.

lpakmu4eckue 3aHsIMus
OnucaHue ocoben ogHOro Buga no MoposiorMyeckoMy KpuTepuio.
MpucnocobneHne opraHn3aMoB K pas3HbiIM cpegam obuTaHusa (BOQHOW, Ha3eMHO-
BO3YLLUHOW, NOYBEHHOWN).
OnucaHue npnucnocobneHHOCTN opraHMama 1 ee OTHOCUTENBHOMO Xapakrepa.
AHann3 n oueHKa pasnnyYHbIX rMNoTe3 NPOUCXOXAEHUS KN3HMW.

5. NIPOUCXOXXAEHUE YEJNTOBEKA

AHTponoreHe3 (3BonwuuA 4YyenoBeka). 3sonouma npumaToB. CoBpeMEHHbIE
rmnoTesbl O MPOMCXOXAEHMM 4enoBeka. [lokasaTtenbCTBa poacTBa 4erioBeka C
MIEKONUTAIOLWNMN  KMBOTHBIMW. JTanbl 3BOMOUMM  YenoBeka. [Bwxylime cunbl
aHTponoreHesa.

Pachbl YenoBeka, ux nponcxoxageHue n eguHcTeo. Kputuka pacuama.

HAdemoHcmpayuu
UepTbl CXOACTBA M pasnmuns yenoseka v XXMBOTHbIX.



10

UepTbl CX0AcCTBa YenoBeka U NpUMaTtoB.
MpouncxoxaeHne yenoseka.
Uenoseyeckune pachl.

6. OPFAHU3MbI U OKPYXAIOLLAA CPELOA

JKonorna — Hayka O B3aMMOOTHOLUEHMAX OPraHU3MOB Mexay cobon u
OKpy>KawlLen cpeaon. JKonornyeckne akTopbl, X 3HaYEHUE B XKU3HU OpPraHM3mosB,
3aKOHOMEPHOCTU UX BAUAHUS HA OpraHn3mbl (MPUHLUUM TONEPAHTHOCTU, MMMUTUPYIOLLNE
dakTopbl). [lprucnocobneHns opraHn3amMoB K LEWCTBUIO 3KOSIOrMYECKUX (OakTopoB.
Buornornyeckne putmbl. BaaumogencTBne aKomornyecknx oaktopoB. JKorornyeckas
HULWa.

BuoreoueHos. 9kocuctema. PasHoobpasne skocnuctem. KOMNOHEHTbI 3KOCUCTEMBI.
BuooBas n npocTpaHCTBEHHAs CTPyKTypa 3KOCUCTEM. Tpodmyeckme ypoBHU. Tunbl
nuweBbIx uenen. Nuwesas ceTb. KpyroBopoT BELLECTB U MOTOK S3HEPTUKN B SKOCUCTEMAX.
Bruotnyeckne B3aMMOOTHOLLEHUS OPraHM3MOB B 3KOCUCTEME: KOHKYPEHLUs, CUMOMO3,
XWULWHMYecTBO, napa3utuaMm. CsowncTBa akocucteM. [lpogykTmBHOCTb M Buomacca
9KOCUCTEM  pasHbiX TUNOB. [1pUYMHBI  YCTOMYMBOCTM U CMEHbl  3KOCUCTEM.
Camoperynsums akocuctem. Cykueccns. [locneactBns  BRMSHUA  OeATENbHOCTU
yernoseka Ha akocucteMbl. CoxpaHeHne GuopasHoobpasnsa kak OCHOBa YCTOMYMBOCTM
akocucTembl. MIcKycCTBEeHHble coobLuecTBa — arpoaKoCUMCTEMbl U ypOOIKOCUCTEMbI, NX
0CcobeHHOCTH.

Buoccepa — rnobanbHas 3kocuctema. YdyeHne B.WN. BepHagckoro o
6uocepe. Ctpyktypa ©Ouocdepbl. Hoocdepa. 3akOHOMEPHOCTU CyLECTBOBAHMUS
Buocdepbl. KOMNoHeHTbl Bruocdepsbl 1 nx ponb. Ponb XuneBbix opraHMamoB B buocdepe.
KpyroBopoT Ba)KHEMNLLNX BMOreHHbIX 3NIEMEHTOB (Ha NpuMepe yrrnepoaa, asota u ap.) B
bnocdepe. brnoreHHasa murpaumst atomo. OcHosHbIe 6UOMbI 3emriu.

Buoccepa wm 4yenoBek. Ponb 4yenoseka B OGuocgepe. AHTponoreHHoe
BO3aeuncTBme Ha buocgepy. 3arpsisHeHne buocdepsl. Bosgencrtame npomsBoacTBEHHON
AEeATENbHOCTM Ha OKpYXKatoLLyto cpeny B obnactu ceoen dyayuien npodeccun.

JKonornsa Kak TeopeTudeckass OCHOBa paLMOHanNbHOro NPMPOAONONbL30BaAHUS U
oxpaHbl npupofbl. CoxpaHeHne MHoroobpasns BMAOB KaK OCHOBA YCTOMYMBOCTU
Buocdepbl. BoccmaHosumerbHass akonoaus. [lpobnembl yCTOMYMBOrO pasBUTUS.
"mo6anbHble akonornyeckne Npobnemsl U NyTN UX peLLEeHWs.

HdemoHncmpauuu
Jkonornyeckne akTopbl N UX BIMSIHNE Ha OpraHM3Mbl.

MexBnaoBble OTHOLLIEHUS: KOHKYPEHLUMSI, CUMBMNO03, XULLHNYECTBO, Napa3nTmnam.
ApyCHOCTb pacTuTenbHOro coobLlecTsa.

MuweBble uenu n cetn B bruoueHose.

Jkonornyeckue nupammnapl.

Cxema akocuctemsil.

KpyroBopoT BeLlecTB 1 NpeBpaLleHne 3HePrnn B IKOCUCTEME.

Buocdepa.

KpyroBsopoT yrnepoaa (a3ota u gp.) B 6uocgepe. Cxema arposKoCUCTEMBbI.
Ocob0 oxpaHsiemble nNpupoaHble Tepputopum Poccun.

lpakmu4eckue 3aHsIMus
OnucaHne aHTPONOreHHbIX MI3MEHEHMWI B €CTECTBEHHbIX NPUPOAHbIX NaHaLwadTax CBOew
MECTHOCTW.

CpaBHUTENbHOE OMNUCaHMe OAHOW U3 eCTECTBEHHbIX NMPUPOAHbLIX CUCTEM (Hanpumep,
neca) n kakon-Hmbyapb arpoaKocucTeMbl (HanpuMmep, NWEeHNUYHOro nons).

CocTaBneHne cxem nepegayvn BELLECTB U 3HEPrun no LensiM NUTaHus B NPUPOAHOM
3KOCUCTEME 1 B arpoLieHOo3e.
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7. BUOHUKA

BuoHuka Kak 04HO U3 HanpaBfeHun Guonornm n KN6epHeTUKU. PaccmoTpeHne
BMOHMKOM 0CcOoBEeHHOCTEN MOPGOGU3NONIOrMYECKON OpraHn3aLmMm X1UBbIX OPraHn3mMoB n
MX UCNOJSIb30BaHUSA NS CO3L4aHUS COBEPLUEHHbBIX TEXHUYECKUX CUCTEM N YCTPOWUCTB MO
aHanormm C >KuMBbIMM cuctemamu. [lpuHUMNBI U NpUMepbl  UCMOMb30BaHUSA B
XO3SANCTBEHHOW AeATeNbHOCTY noaen MopodyHKLNOHAITbHbIX YepT
opraHusauun pacTeHUn N XXNBOTHbIX.

HdemoHcmpauuu
AspoanHamnyeckme N rmgpogmHamMmyeckue yCTpoucTea B XXUBOW MPUPOLE U TEXHUKE
(CcxeMbl, pUCYHKN).

MpumepHbIe TeMbl pedepaToB

* KneTo4Has Teopus CTPOEHNA OpraHM3MoB. MICTopusa n COBPEMEHHOE COCTOSIHUE.

* HacnepgcteeHHasa nHopmauna n nepefaya ee n3 NoKoreHNs B NOKOSIEHUE.

* Ycnexu coBpeMEeHHOWN reHeTUKM B MeAUUMHE U 34paBOOXPaHEHUMN.

* WcTopus passBuTus 3BOMOLMOHHLIX ngen go Y. apsuHa.

* «Cuctema npupogbl» K. JluHHes n ee 3Ha4yeHne Oonsi passuTus Guonorun.

» CoBpeMeHHble NpeacTaBneHnsa 0 MexXaHU3Max U 3aKOHOMEPHOCTAX 3BOSOLNN.

+ CoBpeMeHHble MpeAcTaBfieHNss O 3apOoXAEHUU XU3HW. PaccMoTpeHuMe u OueHKa
PasnNUYHbIX rMNoTe3 NPOUCXOXAEHWS

* 3HayeHue 65IM3KOPOACTBEHHOIO CKpeLLUMBaHNS

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

* Bosgencrteue 4yenoBeka Ha NpUpoay Ha pasfnnyHbIX 3Tanax pasBUTUSA YeroBe4eCcKoro
obuiecTBa.

* BnusaHne okpyxatoLlen cpeapbl 1 ee 3arpsa3HeHNs Ha pas3BuUTne opraHM3MoB.

* BnusaHne KypeHus, ynoTtpebneHuns ankoronss M HapPKOTUKOB poauTensaMuM Ha
ambpuoHanbHoe pa3suTtue pebeHka.

* BnuaHeupl - Yygo XKM3HW.

* BeretaTtvBHOE pasmMHOXeHME.

» Buonornyeckoe 3HavyeHne metamopdo3a B NOCTIMOPMOHANTbHOM Pa3BUTUM XKUBOTHbIX.

* BupycHble 3aboneBaHnsa YyenoBeka, XMBOTHbIX U pacTEHUN.

* ButamuHbl, dpepmMeHTbl, TOPMOHbI U UX POfb B OpraHuame. HapylleHuss npu unx
HepocTaTKe U U3bbITKe.

* [MpuYnHbI U rpaHULbl yCTONMYMBOCTHN Brocdepbl K BO3OENCTBUIO AEATENBHOCTU NIIOAEN.

* BuoueHo3bl (3KOCMCTEMBI) Pa3HOro YPOBHS U MX COMNOAYMHEHHOCTb B rrobanbHom
aKkocucteme — brnocgepe.

» XXunBoe BewecTBO. Ero ponb B KpyroBopoTe BeLLECTB

* BwupoBoe n akonornyeckoe pasHoobpasne 6uoLeHo3a kak OCHOBa ero yCToOM4YMBOCTMW.

» [loTOK 9HEeprum n Lenu NUTaHus.

* [loBblleHMe NpPOAYKTMBHOCTM (POTOCMHTE3a B WCKYCCTBEHHbIX 3KONOrMYEeCKMX
cuUcTeMax.

» Cykueccum n nx gopmeil.

* PasnuyHble akonorndeckne nupamuabl U COOTHOLLEHUS OPraHM3MOB Ha KaXK4oW UX
CTYNEHMW.

* [lyTn noBbIWEHMS BUONOrMYecKon NPOAYKTUBHOCTM B UCKYCCTBEHHbLIX 9KOCUCTEMAX.

* Ponb npaBMTENbCTBEHHbIX W OOLLECTBEHHbIX 3KOMOrMYecKMx opraHMsaumi B
COBPEMEHHbIX Pa3BUTbIX CTPaHax.

» PauunoHanbHoe ncnonb3oBaHne U oxpaHa HeBO30OHOBNSIEMbIX MPUPOAHBLIX PECYPCOB
(Ha KOHKpPETHbIX NpumMepax).
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OnacHocTb rnobanbHbIX HapyweHuin B Buocdepe. O30HoBbLIE «ablpbly,
KMCNOTHbIE A0XAW, CMOMM N UX NpeaoTBpaLLEHNE.

JKomnornyeckne Kpusucbl K 3Korormyeckne katactpodbl. [lMpepoTBpalieHue umx
BO3HMKHOBEHMWSI.

CyLLHOCTb KITOHMPOBAHWSI.

"eHHasa nHXxeHepusa N e€ OCHOBHbIE NPOBNeMbI.

HacnepncteeHHble 60ne3Hn yenoseka: Npeanochinki BO3HUKHOBEHUS.

OcobeHHOCTN cenekunmn pacTeHui.

OcobeHHOCTH cenekunn MMKpOOpraHN3MoB.

Ocob6eHHOCTN CeneKkunmn XXMBOTHbIX.

BuoHuka. TexHn4eckui B3rns4 Ha XUBY Npupoay.
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6. TEMATU4YECKOE NMAHUPOBAHUE C ONPEOENNEHUEM OCHOBHbIX
BUOOB YYEEHOWN OAEATENIbHOCTU OBYYAIOLLIMXCA
Bup yye6HOM paboThbl O6bem
4Yacoe
MakcumanbHasa yuyebHasa Harpys3ka (Bcero) 96
AyautopHas y4yebHas paboTa (o6sa3aTenbHble yYeOHble 3aHATUA)
(Bcero) 74
B TOM Yuncne:
nekumm 37
NpaKkTU4ecKne 3aHATUN 37
BHeayauTopHas (camocTosiTenbHas) y4yebOHasn paboTta 22
oby4arouwerocs (Bcero)
B TOM Yucne:
camocTtosaTenbHaa paborta (nogrotoBka pedpepaToB MO 3agaHHbLIM
TemMaM C  WUCMOSfb30BaHMEM  UHPOPMALMOHHBLIX  TEXHOJOrMHN, 22
noaroToBka K Tectam, YCTHbIM OTBETaM)
UtoroBas atrectaumsa B chopme 3a4eTa C OLLeHKOMN
TEMATUYECKOE NNMAHNPOBAHUE
Ne CopepxaHue oby4eHus Konmuectao
nn YyacoB
AyANTOpHbIE 3aHATUSA
1 BeeneHune 4
2. Y4yeHune o KneTke 10
3. | OpraHunsm. PasamHoXeHne n nHamMBMayanbHoe pasBuTme 10
4 OCHOBbI FEHETUKN U cenekunmn 10
5 MpoucxoxageHne n passBuTne XnM3HN Ha 3emrne. JBOMOLNOHHOE 10
y4YyeHune
6. IMpouncxoxaeHne Yyenoseka 10
7. OCHOBbI 3KOM0rNK 10
8. BuoHunka 10
Utoro: 74
BHeayauTopHas camocTtosiTenbHasa paborta
camocTtosaTenbHada paboTa (Nnogrotoeka K yCTHbIM OTBETaM MO
3aaHHbIM TeMaM, MOAroToBKa pedhepaToB C MCMNONb30BAHNEM 22
NHAPOPMALMOHHBIX TEXHOSTOMMIA, NOArOTOBKA K KOHTPOSbHbLIM
paboTam 1 TECTMPOBAHMIO MO U3YYEHHbIM TEMaM)
Bcero: 96
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OEATENNbBHOCTU OBYYAIOLLMNXCA

CopepxaHne oby4veHus

XapakTepucTrka OCHOBHbIX BUOOB AeATEeNbHOCTU
CTYAEHTOB (Ha ypOBHe y4ebHbIX AeCTBUN)

BeepneHune

O3HakoMneHne ¢ OMONOrM4YEeCKMMN CUCTEMaMM PasHOro
YPOBHSI: KIETKOW, OpraHM3mMoM, nonynsaumen,
akocuctemon, 6uocdepon. OnpegeneHme ponm
ouonorun B dopMnpoBaHMmM COBPEMEHHON
€CTECTBEHHO-HAY4YHOW KapTUHbI MUPa U NPaKTUYECKON
peatenbHocTu nogen. ObyyveHne cobnogeHnto npasus
noesefeHns B npupoae, 6epe’xxHoMy OTHOLLEHUIO K
Ouonornyecknm ob6beKTam (PacTEHUSAM U XKUBOTHBIM U
MXx coobLlecTBamM) U X oxXxpaHe

1. YHEHUE O KINETKE

1.1 Xvimnyeckaa opraHmsaumsa
KNneTKu

YMeHune NpoBOaUTbL CpaBHEHNE XMMNYECKON
OpraHmM3aLmm XnBbIX N HEXUBbIX 00BbEKTOB. NMonyyeHne
npeacTaBneHns O Ponn opraHNYeCcKmx un
HeopraHM4yecKMx BeLLEeCTB B KreTke

1.2 CTpoeHune 1 PYHKUMM KIEeTKK

N3yyeHne CTpOeHUs KNeToK ayKapmoT, CTPOEHNS 1
MHOroo0pasusi KNeToK pacTEHUIN M XXUBOTHbIX. N3yyeHne
OpPraHoMAOB KIEeTKN U UX OYHKLMNA.

CpaBHeHMne CTPOEHUS KNETOK PaCTEHUM U XKUBOTHbIX

1.3 ObmeH BellecTB U
npeBpaLleHne 3HEPTrUn B KNeTKe

YMeHue CTpouTb CXeMbl 3HEpPreTu4eckoro obmeHa u
6uocuHTesa bernka.

Mony4yeHune npefcTaBneHns 0 NPOCTPAHCTBEHHOM
cTpykType 6enka, monekyn AHK n PHK

1.4 XKN3HEHHbIN LMK KINETKN

O3HakoMneHne ¢ KIeTO4YHOW TEOPUEN CTPOEHUS
OpraHn3moB.

YMeHne caMoCToATENbHO NcKaTh AOKasaTenbCTBa Toro,
YTO KIeTKa — aneMeHTapHas XuBas cuctema u
OCHOBHasi CTPYKTYPHO-PYHKUNOHaNbHasa eanHmLa Bcex
XMBbIX OpraHn3mMoB

YMeHMe caMoCTOATENBHO HAaX0AMUTb OTNINYNA MUTO3a OT
Menosa, onpenensas 3BOMOLNOHHYO POSib 3TUX BUAOB
OEeNeHns KNeTKn

2. OPTAHMN3M. PASMHOXEHWE N HOMBWOYAIIbHOE PA3BUTUE OPITAHN3MOB

2.1 PasMHOXeHe opraHm3moB

OBnageHue 3HaHUAMUN O Pa3MHOXEHNN KakK O
Ba)KHEWLLEM CBONCTBE XUBbIX OPraHn3MoB. YMeHne
CaMOCTOSATENBHO HAaXOANTb OTNNYMS Becnonoro
pa3MHOXEHWs OT NOMOBOro PasMHOXeHUd, onpeaensas
3BOMOLMOHHYIO POSib 3TUX CNOCOBOB Pa3MHOXEHNS

2.2 'ngmBuayansHoe pasBuTme
opraHumama

O3HakoMIeHEe C OCHOBHbIMM CTaAUsIMM OHTOreHe3a
Ha NnpuMepe pasBUTUSA MO3BOHOYHBIX XKUBOTHbIX.
YMeHue xapaktepusoBaTb CTaaum
NOCTAMOPMOHANBLHOIO PasBUTUS Ha NPUMEpPE YenoBeka.
O3HakomneHne ¢ NpuYnHaMn HapyLeHU B pa3suTnm
opraHn3moB. Pa3BuTre ymeHus npaBunbHO
dopMmpoBaTh goKa3aTenbHyo 6a3y 3BOSNHOLMOHHOIO
pa3BUTUSA XMBOTHOrO Mmpa
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2.3 NngmeugyansHoe passutme
yeroBeka

BbisiBneHne n onncaHne npuM3HakoB CXOACTBA
3apopaplLlen YernoBeka u Apyrmx No3BOHOYHbIX Kak
[AokasaTenbCcTBa UX 3BOSOLMOHHOIO poacTBa.
MonyyeHve NpeacTaBreHnsl 0 NOCNeaCTBUSX BNUSIHUS
ankorornsi, HUKOTMHA, HAaPKOTUYECKUX BELLECTB,
3arpsisHEHUsI Cpeibl Ha pa3BUTME U PENPOAYKTUBHOE
300POBbE YeroBeka

3. OCHOBbI FTEHETUKW N CEJIEKLINA

3.1 3aKkoHOMepHOCTHN
M3MEH4YMBOCTU

O3HakomneHue ¢ HacneacTBEHHOM U
HeHacneacTBEHHON U3MEHYMBOCTBIO U ee
GMONOrM4ecKon posnbto B 3BOSOLUN XXMBOTO MUpa.
MonyyeHne NpeacTaBneHns O CBA3U reHETUKN U
MeamumHbl. O3HaKkoMeHne ¢ HacnenCcTBeHHbIMU
BonesHAMK YernoBeka, X NPU4YMHaMm
npounakTnkon. NayuyeHme BRmsaHUA ankoronnama,
HapKOMaHWK, KypeHust Ha HacneacTBEHHOCTb Ha
Bugeomartepmarne. AHanms peHoTMnMYeckom
N3MEHYNBOCTU. BhisiBNEHNE MyTareHOB B OKpYy>KaroLLen
cpefe u KOCBeHHas oLeHKa BO3MOXHOMO NX BIUSIHNA Ha
opraHvusm

3.2 OcHoOBbI ceneKkuumu
pacTeHUNn, XXMBOTHbIX U
MWKPOOPraHM3mMoB

MonyyeHne NpeacTaBneHnst 0 reHeTUKE Kak O
TEOPETMYECKON OCHOBE CENEKLUMN.

Pa3BuTre MetanpegMeTHbIX YMEHUI B npoLiecce
HaxOoXOEeHUs Ha KapTe LLeHTPOB MHOroobpasus n
NPOVCXOXAEHUA KYNbTYPHbIX PaCTEHWUI U JOMALLUHUX
YKMBOTHbIX, OTKPbITbIX H.A. BaBnnosbIM.

N3yueHne meTogoe rubpuamsaumm n NCKyCCTBEHHOIO
oTOOpa. YMeHue pa3bupatbcs B 3TUHECKMUX acnekTax
HEKOTOpPbIX JOCTUXEHUI B OMOTEXHONOMNM:
KNMOHUPOBAHUN XXUBOTHBLIX 1 MpobnemMax KroHNpOBaHMs
yenoBeka. O3HaKOMITIEHME C OCHOBHbBIMWU OOCTUXEHUSIMU
COBPEMEHHOW CENEKLMN KyNbTYPHbLIX PacTEHWUN,
AOMAaLUHWX XXMBOTHBIX 1 MMKPOOPraHN3MOB

4. NPONCXOXAEHUE U PA3BU

TUE XU3HU HA 3EMIJIE. 9BOJMIOLUMOHHOE YYEHUE

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

AHanms 1 oueHKa pasriMyHbIX MMNOTE3 NPOUCXOXKAEHNS
KUBHMW.

MonyyeHune npencraBneHns 06 YCNOXHEHNUM XMBbIX
opraHn3mMoB Ha 3emrie B Npouecce 3BOSOLUUN. YMEHne
3KCNnepuMeHTarbHbIM MNYTEM BbISIBIIATb aganTUBHbIE
0COBEHHOCTV OPraHM3MOB, MX OTHOCUTENbHbI Xapak-
Tep. O3HaKOMNEHWE C HEKOTOPbLIMU NPeACcTaBUTENAMMU
penkux 1 ncyesarLwmx BUA0B PacTEHUN N XKUBOTHBIX.
lMpoBeaeHne onncanuna ocober ogHOro Buaa no
MOPMONOrnMYeCcKoMy KpUTEPUIO NPU BbIMOSTHEHUN
nabopaTtopHon paboTbl. BoisBneHne 4yept
npucnocobneHHOCT OpraHM3MOB K pasHbIM cpeaam
obuTaHus (BOAHOWN, HA3EMHO- BO3AYLUHOW, MOYBEHHOWN)
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4.2 UcTtopusa pa3Butua
3BONIOLUMOHHbIX naen

N3yyeHne Hacneams YenoseyecTBa Ha npuMmepe
3HAKOMCTBA C UCTOPUEN pPa3BUTUS IBOSTHOLMOHHBIX naemn
K. Nunnes, XK. b. Nlamapka Y. JapsuHa. OueHnBaHue
posiv 3BOMIOLMOHHOMO Y4eHnsa B oopMnpoBaHum
COBPEMEHHOW eCTECTBEHHO-HAY4YHOW KapTWHbI MUpa.
Pa3BuTtne cnocobHOCTU SICHO M TOYHO U3naratb CBOU
MbICIW, NTOrM4Yeckn o60CHOBbLIBATL CBOK TOYKY 3pEHUS,
BOCMPVHMMATb 1 aHanuanpoBaTb MHEHUS
cobeceaHVKOB, NpU3HaBasa NpaBo APYroro Yyenoseka Ha
WHOE MHEeHne

4.3 MukpoaBonouus u
MaKpO3BOIIOLMUA

O3sHakomneHue ¢ KoHuenuuen Bnaa, ee Kputepusamu,
noabop NpMMepoB TOro, YTo NONynsAUnst — CTPYKTYpHas
evHMLa B1aa 1 3BOSTIOLMM.

O3HakomneHne ¢ ABMXKYLLMMUCS CUnammn 3BOMIOLNA U
ee JoKasaTenscTBamMu.

YcBO€EHMe TOro, YTO OCHOBHbIMUW HanpaBneHNnaMu
3BOMIOLMOHHOIO Nporpecca ABASATCS Guonornyeckui
nporpecc n 6nonorn4ecknin perpecc. YMeHune
OTCTamBaTb MHEHME, O COXpaHeHun Gronornyeckoro
MHOroobpasms Kak OCHOBE YCTOM4YMBOCTM Brocdepsbl 1
NpPOrpeccnBHOrO ee pa3BuUTUS. YMeEHWE BbISBNATb
NPUYMHbI BbIMUPAHUS BUOOB

5. MPOUCXOXOEHWE YEJTOBEKA

5.1 AHTponoreHe3s

AHanu3 1 oueHkKa pasnuyHbIX rMnoTes o
NPOUCXOXAEHMMN YerioBeka.

Pa3BuTHe yMeEHUS1 CTPOUTb AoKasaTenbHyto 6a3sy no
CpaBHUTENbHON XapaKTePUCTUKE YenoBeka U NpUMaToB,
[oKas3blBasi UX poACTBO. BbisiBNeHVe 3TanoB 3BoNoLMN
yeroBeka

5.2 YenoBeyveckue pachbl

YMeHune gokasbiBaTb pPaBeHCTBO 4YeJsiloBe4YeCKUX pac Ha
OCHOBaHWUN UX poacTtBa N eaunHCTBA NMPOUCXOXOEHUA.
Passutune TONEepaHTHOCTKN, KPUTUKA pacn3mMa BO BCEX
ero nposAsrieHndax

. OCHOBbI 3KOJ1I0rnn

6.1 dkonormsa — HayKa o
B3aMMOOTHOLLUEHUAX
OpPraHu3MoB Mexay cobon u
OKpy>KatoLluen cpenomn

N3yyeHne skonornyecknx pakTopoB 1 UX BIIMSHNUSA Ha
OpraHv3mbl.

3HaKoOMCTBO C 3KOMOrM4YeCcKUMU cuctemamm, Ux BUAOBOWN U
NPOCTPaHCTBEHHOW CTPYKTYpamMun. YMeHne o0 bsICHATD
NPUYUHBI YCTONYNBOCTU N CMEHBI SKOCUCTEM.
O3HakoMreHne ¢ MeXBNA0BbLIMN B3aUMOOTHOLLEHUSMN B
3KOCUCTEME: KOHKYpEHLUMEN, CUMOVMO30M, XMLLHUYECTBOM,
napasuTnamom.

YMeHne CTpouTb ApYCHOCTb pacTUTENbHOro coobLLecTBa,
nyLeBbIE LENU 1 CceTU B BroLeHo3e, a Takke
3KoMormyeckme nupamuasbl.

3HaHWe OTNMYNTENBHBIX NPU3HAKOB UCKYCCTBEHHbIX
coobLecTB — arpoakocuUcTeMbl U ypBO3IKOCUCTEMBI.
OnucaHne aHTPOMOreHHbIX U3MEHEHMWIN B €CTECTBEHHbIX
NPUPOAHLIX NaHawadTax cBoen MECTHOCTW.
CpaBHuTenbHOe onucaHne ogHOWN N3 eCTeCTBEHHbIX
NPUPOAHbIX CUCTEM (Hanpumep, feca) u Kakon-Hmbyab
arpoakocucTemMbl (Hanpumep, NWEHUYHOro Moss).
CocTaBrneHue cxem nepefaydn BewecTB U 3Heprum no
uensiM NUTaHWs B NPUPOAHOMN aKOCUCTEME W arpoLleHose
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6.2 buoccepa — rnobanbHasn
akocucrema

OsHakomneHue c ydyeHmem B. V. BepHagckoro o
onocdepe kak o rnmobdanbHOM 3KocUcTeEMeE.

Hanuune npencraBneHnss 0 cxeme 3KOCUCTEMbI Ha
npumepe 6rnocdepsbl, KPYroBopoTe BELECTB U
npespaLleHnmn aHeprum B buocgepe.

YMeHune JokasbiBaTb pOrib XKUBbIX OPraHn3mMoB B
BGrocdepe Ha KOHKPETHbIX NpuMepax

6.3 Buocdcepa u yenosek

HaxoxaeHue cBasn nameHeHus B buocgepe ¢
NOCNeACTBUSIMU OEATENbHOCTU YenoBeka B
OKpY>KaloLLen cpene. YMeHue onpenendartb BO3gencTene
NPOM3BOACTBEHHOM OEATENBHOCTM Ha OKPYXXatoLLyHo
cpeay B obnactu ceoen byayuien npodgeccun.

O3sHakomneHue ¢ rnobanbHbIMN 3KONOrMYeCKUMn
npobrnemamun n ymeHue onpeaenaTb NyTh UX peLLEHMS.
OnucaHure n npakTnyeckoe co3aaHne MCKYCCTBEHHOM
3KOCUCTEMBbI (MPECHOBOAHOrO akBapuyma). PelueHune
3KONOrMYeCcKMx 3agad.

[eMOHCTpMpoBaHne yMeHNst MOCTAHOBKW Lienemn
OEeATEeNbHOCTN, NNaHMpPOBaHNA COBCTBEHHOM
AEeATENBHOCTU ANA OCTWXXEHUSI NOCTABMNEHHbIX LiEnen,
npeaBVAEHUSA BO3MOXHbIX Pe3yNbTaToB 3TUX ENCTBUN,
opraHuM3aLmm CaMOKOHTPOMS U OLEHKM NONyYEHHbIX
peaynbTatoB. ObyyeHne cobnogeHnto npasmn
noBedeHUs B Npupoae, 6epexHoOMy OTHOLLEHUIO K
Guonornyeckum o6bEKTaM (PacTEHMAM, XKMBOTHBLIM U UX
coobLecTBam) U UX oxpaHe

7. BMWOHNKA

7.1 BUOHMKA KaK ogHO U3
HanpaBrieHun uonorun u
KNGEepHeTUKn

O3HakoMneHue ¢ NnpMMepamMmn UCnonb30BaHNA B
XO3SMCTBEHHOW AeATENbHOCTN Ntogen Mopgo-
OYHKUMOHANbHbIX YepT OpraHu3aLmm pacTeHnn n
XXUBOTHBIX MPU CO30aHUM COBEPLUEHHbIX TEXHUYECKNX
CUCTEM M YCTPOMCTB MO aHanormm ¢ XX1UBbiMu
cuctemMamn. 3HaKOMCTBO C TpybyaTbiMy CTPYKTYpamu B
XNBOW NPUPOAE N TEXHUKE, ad3POANHAMUYECKNMU U
rMapoANHAMUYECKMMM YCTPONCTBaAMM B XXMBOW Npupoae
N TEXHUKE.
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7. ONUCAHUE YYEBHO- METOAUYECKOI'O U MATEPUAIIBHO-
TEXHUYECKOI'O OBECINEYEHUA OBPA3OBATEJIbHOU AEATEJNIbHOCTMU.

7.1. MaTtepuanbHO-TeXHM4YecKoe obecnevyeHune

Peanusauus nporpamMmmbl gucumnnmHbl «brnonorus» TpebyeTt Hanmunsa ydebHoro
kabuHeTa. [NomelweHne kabnHeTa ygosnetTsopseT TpeboBaHnsam CaHuTapHo-
anngemMunornornyeckmx npasusn n HopmaTtneos (CaHlH 2.4.2 Ne 178-02) 1 ocHalLeHO
TMNoBbIM 06opyaoBaHueM: y4ebHon mebenbto U cpeacTBamm obyyeHus,
A0CTaTOYHbIMU ANA BbINOMHEHNSA TpeboBaHUIN K YPOBHIO MOArOTOBKM 0By4vatoLLmxcs
(mocka HacTeHHas 3-arneMeHTHasi (MarHMTHo-MenoBasi) ¢ NOACBETKON, NpoekTop BenQ
MX505, aKkpaH nsi npoekTopa HaCTEHHO-NOTONOYHbLIN 1500MM). B Hann4mm ectb
nepeHocHoe obopynoBaHue: HoyToyk Samsung NP300V5A-S06RU 15.6" u/unu
HOyTOyK 15" ASUS X57V.

B kabuHeTe eCcTb 9KpaHHO-3BYKOBbIE NOCOOUS; MyNbTUMeaunHoe o6opyaoBaHue,
nocpeacTBoOM KOTOPOro y4acTHUKM 0BpasoBaTesnibHOro npolecca MoryT npocMatpueaTh
BM3yanbHyt nHopmauuto no Guonoruu.

B cocraB y4yebHO-meTOgMyeckoro obecnevyeHnsa nporpammbl - y4eBHOM
ancunnnuHel «bronorna» Bxoaar:

- HarnsgHble nocobusi (KoMnnekTbl y4ebHbIX Tabnuu, nnakaTtoB, MOPTPETOB
BblAAKOLLMXCA YYEHbIX, UNNIOCTpaumm 6Monornyeckmx NpoLeccoB);
- BUBNMoTEYHbIN hOoHA.

7.2. UHdbopmaumoHHoe obecneyeHmne obyvyeHus

B 6ubnuoTteyHbln poHa BXOAAT y4ebHUKKM, y4eDbHO-MeToauyeckme KOMMMEKTbl
(YMK), obecneunBatowme  ocBoeHne  y4yebHOM  OUCUUNIIMHGI «Buonorusay,
PEKOMEHAOBAHHbLIE UMW [ONYLEHHble ANS UCNOMb30BaHMA B MNPOdecCUoHanbHbIX
obpasoBaTenbHbIX OpraHM3auusax, peanuaylowmx obpasoBaTeNnbHyld Nporpammy
cpenHero obuwero obpasoBaHusa B npegenax ocsoeHnsa OOl CIO Ha 6a3e OCHOBHOIO
obuiero obpasoBaHus.

BubnuoTteyHbln PoHA MOXET BbITb 4OMONHEH SHUMKNONEANSAMIN, CIPABOYHUKAMM,
Hay4YHOM W Hay4HO-MOMYNSIPHOW NMTEpaTyporM M OpyruMun nocobusmu no Bonpocam
3KOMNormu,  UUTONOrMW, TreHeTukn, a3Mbpuonormm, OUOTEXHONMOrMM,  3BOMOLUK
OpraHn4yeckoro mupa.

B npouecce ocBoeHusi nporpammbl y4ebHOM ANCUMnnHbl «buonornay ctygeHTbl
MMEKT BO3MOXHOCTb AOCTyna B cucteMy VHTEpHET (SNEeKTPOHHbIM KHUram, Tectam m
Ap.)

PekomeHgyemasa nuteparypa

[na oby4varowmxcs:

1.3axapos B.b. bnonorus. O6wasa 6uonorma. 10 knacc : yrnybneHHbIn YpOBEHD :
y4yebHuk / B. b. 3axapos, C. . MamoHTOB, H. U. CoHuH, E. T. 3axaposa ; nog Hay4HOwn
penakumen B. b. 3axapoBa. - Mocksa : NpocselleHune, 2022. - 351 c.

2. 3axapos B.b. bBruonorua. O6was éuonorus. 11 knacc : yrnybneHHbIn YpOBEHb :
y4yebHuk / B. b. 3axapos, C. . MamoHTOB, H. U. CoHunH, E. T. 3axaposa ; nog Hay4HoOwn
penakumen B. b. 3axaposa. - Mocksa : [pocseLueHune, 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  MwuHOB6pHaykm Poccun ot 17.05.2012 Ne 413 «O6 yTBEepxaeHUn
defepanbHOro  rocyaapCTBeHHOro obpasoBaTenbHOro  craHgapta  CpegHero
(nonHoro) obLero obpaszoBaHUsI».

3. Mpwukas MuHoGpHaykn Poccum o1 29.06.2017 Ne 613 «O BHECEHUM N3MEHEHUI B
deaepanbHbI rOCyaapCTBEHHbIN 06pasoBaTenbHbIM CTaH4APT cpeaHero obLuero
obpasoBaHus, yTBEPXXAEHHBIN Npukazom MunHnctepctea obpasoBaHus
Haykn Poccuinckon ®epepaumm ot 17 mas 2012 r. Ne 413.

4. Nucbmo [lenapTameHTa rocyaapCTBEHHOM NONUTUKN B chepe NOAroTOBKN paboumx
kagpos n N0 MuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHgaumm no
opraHusauumn nonyyeHuns cpegHero obuiero obpasoBaHna B npeaenax 0OCBOEHMS
obpasoBaTtenbHbIX NporpaMmmM cpegHero npodeccnoHanbHoro obpasoBaHns Ha
6a3e ocHoBHOro obuiero obpasoBaHus ¢ ydeTom TpeboBaHMI peaepanbHbIX
rocyaapCTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB M NMofy4YaeMon npodeccnn nnm
crneumanbHOCTM cpeaHero npodeccmoHanbHoro obpasoBaHms».

MHcpopmaumoHHbIe 3NeKTPOHHO-00pa3oBaTenbHble pecypcbl
(UHTepHeT-pecypchbl):

1. www.sbio.info (Bcsa 6uonorusa. CoBpemeHHas buonorus, ctatbl, HOBOCTH,
oubnuoreka).

2.  www.window.edu.ru (EanHoe okHO JocCTyna k obpa3oBaTenbHbIM pecypcam
WHTepHeTa no 6uonorun).

3.  www.5ballov.ru/test (TecTt onsa abuTypmeHToB N0 BCEMY LLUKOSIbHOMY KYpCY
Buornorum).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMmmMyHUKaALNOHHbLIE BUKTOPUHBLI NO
BGronormm — akonormm Ha cepepe BopoHeXCcKoro yHusepcuteTa).

5.  www.biology.ru (buonorus B OTkpbITOM Konnegxe. CanTt coaepXuT aNEKTPOHHbIN

y4ebHuK no 6uonorun, On-line TecThbl).

www.informika.ru (OnekTpoHHbIN Yy4eOHUK, 6ONbLLIOM CNNCOK MHTEPHET-PECYPCOB).

www.nrc.edu.ru (buonornyeckasa kaptnHa mupa. Pasgen KomnbioTepHOro

yyebHuka, paspaboTaHHoro B MockoBCKOM rocyapCTBEHHOM OTKPbITOM
yHUBepcuTeTe).

8. www.nature.ok.ru (Pegkne n ncuyesatowime X1MBoTHble Poccmm — npoekT
Jkonormnyeckoro ueHtpa MY um. M.B.JlomoHocoBa).

9. www.kozlenkoa.narod.ru ([ns Tex, KTO y4nTCsi cam 1 yunT OPYrnx; O4HO U
ANCTaAHUNOHHO, Buonoruun, Xumnn, apyrum npegmeTtam).

10. www.schoolcity.by (bnonorus B Bonpocax n orBeTax).

11. www.bril2002.narod.ru (Buonorna ans wkonbHMKOB. KpaTkas, kKoMnakTHasi, HO
A0CTaTovyHO noapobHasn nHgopmaumsa no pasgenam: «Obwas Guonorms»,
«boTaHukay, «3o00norus», «4enosek»).

12. 3ONEKTPOHHbIN KypC MO ANCLMNIIMHE Ha nopTane «ANeKTPOHHbI yHUBEpCUTeT

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