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1. NMOACHUTENbHAA 3AMUCKA

Mporpamma obuweobpasoBaTtenbHOM yyebHOM  AucUMNUHBI  «Buonorna»
npegHasHayeHa ANA u3ydeHuss B obOpasoBaTenbHbIX OpraHuM3auusix, peanuaylomx
obpasoBaTenbHy0 Nporpammy cpegHero obuero obpasoBaHus B npegesiax 0CBOEHUs
OCHOBHOWN npodheccuoHanbHon obpasoBaTtenbHon nporpammbl CMO (OMOIM CrO) Ha
6a3e ocHoBHOro obuiero obpasoBaHUsa NpPU NOLArOTOBKE CNeLNanMcToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun OrOC cpegHero obuiero
obpasoBaHud, NpeabsBNseMbIX K CTPYKType, COO4EPKaHU M pe3ynbTaTaM OCBOEHUS
y4eBHON OMCUMNANHBI.

C y4yeToM npuMepHon nporpamMmmbl obLieobpasoBaTenbHON y4eOHOM ANCUMNNNHDI
«Bbuonoruna» ans npodeccnoHanbHbIX obpasoBaTenbHbIX opraHusauun,
pekomeHaoBaHHON dPeaeparnbHbIM  rOCYAapCTBEHHLIM  aBTOHOMHbBIM  YYpPEXOAEHNEM
«®depepanbHbll UHCTUTYT pasBuTUA obpasoBaHusa» (PrAy «d®NPO») B kayecTBe
nPUMepHOM  NporpamMmbl AN peanusauum  OCHOBHOW  NpoddeCCUOHanbHOM
obpasoBatenbHon nporpammbl CMO Ha 6ase ocHoBHOro obuwiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasoBaHus.

«Brnonorna», B cootBeTCTBMM C PekomeHgaumMamMm no opraHv3aumm nostydeHus
cpenHero obuiero obpasoBaHus B npegeniax ocBoeHusi obpasoBaTesibHbIX NporpamMmm
cpeaHero npodeccmnoHanbHoro obpasoBaHusi Ha 6ase 0CHOBHOMo obLiero ob6pasoBaHus
c ydeTom TpeboBaHUn dheaepanbHbIX rocy4apCTBEHHbIX 06pa3oBaTeNbHbIX CTaH4APTOB
M nomny4yaemon npodheccum wnNu cneumanbHOCTU CpeaHero npodeccrmoHanbHOro
obpasoBaHua (NMcbMo [lenapTaMeHTa rocyaapcTBEHHOM NOAUTUKN B cdhepe NOAroTOBKM
pabouunx kagpos 1 OMNO MuHobpHaykm Poccumn ot 17.03.2015 Ne 06-259).

CopepxxaHue nporpammbl «brnonorna» HanpaeneHO Ha OOCTMXKEHUE CreayroLmx
uenewu:

e nosiyyeHne doyHaamMeHTasnbHbIX 3HaHUN O Buonorndyeckux cuctemax (Knetka,
Opranuswm, Monynauus, Bug, Skocuctema); UCTopun pasBuTUS COBPEMEHHbIX
npeacTaBneHni 0 XXMBOW NpUpoae, BblAAKLLMXCA OTKPbLITUAX B OMONOrM4eckon
Hayke; ponn 6uonormyeckon Haykm B (QOPMUPOBAHUM COBPEMEHHON
€CTECTBEHHO-HAy4YHOW KapTUHbI M1pa; MeToAax Hay4YHOro No3HaHus;

e OBMageHne YMEHUsIMU JTOMMYECKN MbICINTb, ODOCHOBLIBAaTb MECTO M POflb
OMONOrMYECKNX 3HAHUM B MNPAKTUYECKON OEATENbHOCTU INIOAEN, Pa3BUTUM
COBPEMEHHbIX TEXHONOrMi; onpeaensaTb XuBble O0OObLEKTbI B MNPUPOAE;
NpoBOAUTL HABNIAEHNSA 3@ SKOCUCTEMAMMU C LIESTbIO MX ONNCaHUS U BbISBNEHUS
€CTECTBEHHbIX M aHTPOMOreHHbIX WM3MEHEHWUN; HaxOAUTb M aHanM3npoBaTb
NHOPMAaLMIO O XMBbIX O6BbEKTAX;

e pasBMTME MO3HABATESIbHbIX WMHTEPECOB, WHTENMEKTyalnbHbIX M TBOPYECKUX
crnocobHocTen obyvarLwmxcsa B NnpoLecce n3yvyeHns bUonornvyecknx SBneHun;
BblOaloWMNXCcA OOCTUXKEHUA Buonorvn, Boweawnx B 06LeYenioBeyeckyto
KynbTypy; CIOXHbIX W MPOTUBOPEYMBLIX MNyTEN pPasBUTUS COBPEMEHHbIX
HayYHbIX B3rns4o0B, WOeW, TeOpwun, KOHUEenuun, rmnotes (O CyWHOCTU WU
NPOUCXOXOEHUN XXU3HW, YenoBeka) B xoge paboTbl € pasnnyHbIMK
NCTOYHUKaMM MHpopMaLni;

e BOCMUTaHME YOEXOEHHOCTM B HEOOXOAMMOCTU MO3HAHUSA XXMBOW MPUPOAbI,
Heob6xoanumMocTu paunoHanbHOro NpUpoaonoNb30BaHNA, BGepexHoro
OTHOLLEHMSI K NPUPOAHLIM pecypcam U OKpyXatlolen cpeae, cCOBCTBEHHOMY
3[10POBbIO; YBAXEHUS K MHEHUIO OMMOHEHTA Npun 06CYyXAEHNN BUONOrMYeCcKnX
npobnew;

e /ICNONb30BaHNE MNPUOOPETEHHbLIX OWOMOrMYECKNX 3HAHWA U  YMEHUA B
NMOBCEOHEBHOM >XM3HM AN OLEHKM MOCNeAcTBMIA CBOEN AEATENbHOCTU (U
AEATENbHOCTM ApYrux Ioden) no OTHOWEHUID K OKpyXatwlen cpege,
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300pOBbID  ApYrMx nogen u cobCTBEHHOMY 340pOBbIO; OBOCHOBaHME U
cobniogeHne mep npodunakTuku 3aboneBaHuin, OKa3aHME NEepPBON MOMOLUM
npv TpaBMax, cobnogeHne npaBun NoBeAeHNs B npupoae.

Kon CopepxaTernibHas YacTb KOMNeTeHL NN

KOMneTeHuUmn

OK 1. MoHMMaTb CyLLHOCTb U COLWIEVU'IbHyKV) 3Ha'~IKIMOCTb cBoen byayuien
npodpeccum, NPosABAATb K HEW YCTONYMBLIN MHTEPEC.
OpraHunsoBbliBaTb COBCTBEHHYIO OEeATENBHOCTL, BbiOMpaTh TUMNOBLIE

OK 2. MeToAbl U cnocobbl BbINOMHEHMST NPOdeCCUOHarbHbIX 3a4au,
oLeHnBaTb UX 3PPEKTUBHOCTb U Ka4YeCTBO.

OK 3. MpuHMMaTL pelleHnst B CTaH4APTHbIX U HECTaHO4aPTHbIX CUTYaUNAX
N HECTU 3a HUX OTBETCTBEHHOCTb.

OcyulecTBNATb NOUCK U UCMONb3oBaHWe MHOPMaLnK,

OK 4. Heobxoaumon Ana adPEKTUBHOIO BbINOSTHEHUS MPOECCUOHAaNbHbIX
3agad, NpoeccnoHanbHOro U IMYHOCTHOIO Pa3BUTUS.

OK 5. Wcnonb3oBaTb MHd)f)pMaLLMOHHO-KOMMyHVIKaLl,I/IOHHbIe TEeXHOmormm B
npoeccrmoHanbHON OeATENBHOCTH.

OK 6. PaboTtatb B KonnekTnee n komaHae, 3PekTMBHO obLaTbes C
Konneramu, pykoBogCTBOM, NOTpedbUTENAMM.

OK 7. BpaTb Ha cebsa OTBETCTBEHHOCTL 3a paboTty HrIeHOB KOMaHAb!
(MOAYUHEHHDBIX), pe3ynbTaT BbINOMHEHUS 3a4aHUN.
CamocToaTensHO onpeaensaTtb 3agadn NnpodeccnoHansHoro u

OK 8. NIMYHOCTHOrO Pa3BUTUS, 3aHMMaTbCA camoobpa3oBaHMEM,
OCO3HaHHO NJSIAaHMPOBATbL NOBbILLEHNE CBOEW KBaNMdUKaLNN.

OK 9. OpveHTupoBaTbCA B yCroBusx 4YaCTOW CMEHbl TEXHOSOIMMI B
npoeccrmoHanbHON OeATENBHOCTH.

BepexHO OTHOCUTBLCA K UCTOPMUYECKOMY Hacneguto U KynbTypHbIM

OK 10. TpaavumMsam Hapoaa, yBaxaTb coumnanbHble, KyNbTypHbIE U
PENUrno3Hble pasnuyus.

OK 11. BbITb roToBbIM 6paTh Ha ceba HpaBCTBEHHbIE 00s1I3aTENbCTBA MO

OTHOLLUEeHWIO K npupoge, O6Ll_l,eCTBy N YeJlOBEKY.
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2. ObLWASA XAPAKTEPUCTUKA

Buonorns — cuctema Hayk, M3ydaroLlasa BCe acnekTbl XU3HWU, Ha BCEX YPOBHSX
OpraHu3auumn >XMBOFO, HaYMHasi C MONMEKYNAPHOro U 3akaHymBaa OuocdepHbIM.
Ob6bektamn un3yyeHuss Ouonorum SBMAKOTCA XUBble OpPraHuU3Mbl, WX CTPOEHME U
XN3HeOesaTenbHOCTb, UX MHOroobpasune, NPOMUCXOXAEeHNe, 3BOSOUNA N pacnpeneneHne
XMBbIX OPraHM3MoB Ha 3emre.

O6wasn bruonorms nayyaeT 3aKOHblI MICTOPUYECKOTO U MHONBUAYANTbHOIO Pa3BUTUSA
OpraHM3moB, O6LLME 3aKOHbI XXU3HU U Te OCODEHHOCTU, KOTOPbIE XapaKTepHbl Af1s BCeX
BMOOB XMBbIX CYLIECTB Ha MnaHeTe, a Takke WX B3aMMOOENCTBME C OKpyXKatoLlen
cpenown.

Buonorna, Takum obpasom, ABMASIETCA OOHOW U3 OCHOBOMOMArarloWmx Hayk o
XW3HKU, a BriageHne GMonormyeckMMmn 3HaHUAMU — OAHUM U3 HEOOXOAMMbLIX YCIOBUIA
COXPaHEHUS XXN3HN Ha NNaHeTe.

OcHoBy cogepxaHua y4yebHom aucumnnunHbl «buonorna»  cocTaBnsoT
crnegylowmne Begyine naen: oTnnymTernbHble NPU3HaKKU XXMBOW NPUPOAbI, €€ ypOBHEBAs
opraHusauus 1 3Bonums. B cooTBETCTBUN C HUMM BblAENEHbI COAepXKaTeNbHbIE NTMHUN:
BGuonorua kak Hayka; Guonormyeckne 3akOHOMEPHOCTU; MEeTOAbl HAay4YHOro MO3HaHUS;
KneTka; opraH1Mam; nonynsums; Bua; 9KoCcUcTembl (B TOM Yncne buocdepa).

CogaepxaHue y4yebHOn gMCUMNNHBI HanpaBeHo Ha NOAroTOBKY O0yYatoLmMXCs K
PELUEHNIO BaXXHEWLWMX 3adad, CToAwux nepen OMOMNOrM4Yeckom Haykom, — Mo
paunoHanbHOMY MNpPUPOAONOSb30BaHNIO, OXpaHe OKpyXalowen cpenbl U 340POBbA
noaen.

Mpn otbope cogepxaHus yvebHoW aucumnnuHbl «buonorms» ucnonbL3oBaH
KynbTypO-CO06pasHbLIi NOAX04, B COOTBETCTBUM C KOTOPbIM ObByvaroLmecs LOOSMKHbI
YCBOVUTb 3HAHWSA U YMeHuda, Heobxoaumble Onsi POPMUMPOBaHUA OOLLEN KynbTypbl,
onpegensalOwWen agekBaTHOE MOBEAEHME 4YenoBeka B OKpyXalowen cpege,
BOCTPe0OOBaHHbIE B XXN3HWN N B NPaKTU4ECKOWN OeATENbHOCTH.

Ocoboe BHMMaHME yOeneHo 3KONormyeckomy o6pasoBaHUIO M BOCMUTAHUIO
obyuvarowmnxcsa, OPMMUPOBAHUIO Y HUX 3HAHUA O COBPEMEHHOWN €CTeCTBEHHO-Hay4HOW
KapTUHE MUpa, LUEHHOCTHbIX OpPWEHTaLMWA, 4YTO CBUOETENbCTBYET O ryMaHM3auuu
Buonornyeckoro obpasoBaHus.

CopepxaHue y4ebHOM OMCUMNAMHBI  NpegycMmaTpuBaeT OpPMUPOBaHUE Y
obyyarowmxca obLieHayyYHbIX 3HaHWUA, YMEHUA U HaBLIKOB, YHMBEPCarbHbIX CNocoboB
AEATENbHOCTM U KMOYEBbIX KOMMETEHUUN, BKIOYAKOWNX YMEHWE CpaBHUBATb
BGuonormyeckne o6bBEKTbI, aHanM3npoBaTb, OLEHMBaTb M 00600WaTb MOMy4YeHHble
CBEAEHUS, YMETb HAXOANUTb M UCNONb30BaTb MHAOPMALMIO U3 PA3NNYHBIX NCTOYHMKOB.

N3yyeHne obuweobpasoBaTenibHon  yvyebHonm  gucumnnuHel  «buonorna»
3aBepLuaeTca nogasegeHmem ntoros B dopme anddepeHUnpoBaHHOMo 3a4eTa.
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3. ONMUCAHUE MECTA YYEBHOU OUCLUMNNUHbI B YYEBHOM MJNAHE

YyebHasa gucumnnuHa «buronornsa» asnsetca y4ebHblM npeaMeToM no Beidopy 13
obsasaTenbHon npegmeTHon obnactn «EctecTBeHHble Haykm» ®IOC cpenHero obuero
obpasoBaHu4.

YyebHaga gucumnnmHa «buonorna» nsydaetca B obuweobpasoBaTenibHOM LMKIe
yyebHoro nnaHa OOl CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHns ¢ NoyYeHnem
cpenHero obuiero obpasosanHus MNMCCS.

B y4ebHbix nnaHax TMMNCC3 mecto yyebHom amcumnnuHel «buonorms» — B
coctaBe o06wWmx obweobpasoBaTenbHbiXx Yy4ebHbIX AucuMnaMH  No  BbIGopy,
dopmupyembix n3 obasatenbHbIX nNpegMeTHbix obnacten ®rOC cpegHero obuiero
obpasoBaHus, aAnsa cneumanbHoctn ClMO «3koHOoMuka u Byxrantepckum y4det (no
OTPOCIIAM)».
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4. PE3YJIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMIINHBI

OcBoeHue copepxaHus y4vyebHon aucumnnuHbl «bBuonorus» obecneymsaet

OOCTMXKeHne O6y‘-lalOLLl,l/IMI/ICF| crneaywwmnx pe3ysibTaToB:
¢ JINYHOCTHbIX:

ChOPMMPOBAHHOCTb YYBCTBA rOPAOCTU U YBAXEHUS K UCTOPUN U JOCTUXKEHUSM
OoTe4YeCcTBEHHOM OWMONOrMYecKoM Hayku; npeacTaBfieHnss O  LeNOCTHOW
€CTeCTBEHHOHaY4YHOW KapTuHe MUpPa;

NMOHMMaHMe B3aMMOCBA3M W B3aMMO3aBMCUMOCTM €CTECTBEHHbLIX HayK, WX
BNUAHUS Ha OKpPYXalLlylo cpefy, 9KOHOMUYECKYHD, TEXHOMOMMYEeCKy!to,
coumanbHy0 1 3TUYECKYI0 cdrepbl 4eATENBHOCTU YENOoBeEKa;

CNOCOBHOCTb MCMNOMb30BaTb 3HAHWS O COBPEMEHHOW eCTeCTBEHHO-Hay4yHOW
KapTMHe Mupa B o0OpasoBaTenbHOM M NPOgEeCCMOHaNbHON OeATENbHOCTY;
BO3MOXHOCTU MHOPMaLMOHHON cpedbl Ana obecnevyeHuss NpPoayKTUBHOMO
camoobpa3oBaHus;

BNnageHue KynbTypon MbIWIEHNS, CNOCOOHOCTb K 0600LeHno, aHanuay,
BOCMPUATUIO MHpOPMaLMKM B 06M1acTn eCTECTBEHHbLIX HayK, MOCTAHOBKE LENN n
BbIGOpY NyTen ee 4OCTUXKEHUS B npodeccrnoHanbHom cdepe;

CnocoBHOCTb pPYKOBOACTBOBATLCA B CBOEW [AOEATENbHOCTM COBPEMEHHBIMU
NpUHUMNAMN  TONMEPaHTHOCTU, Juanora W COTPyOHUYECTBA; FOTOBHOCTb K
B3aMMOOENCTBUIO C Konneramu, paboTte B KONNEKTUBE;

rOTOBHOCTb MCMOMb30BaTb OCHOBHbIE MeTOAbl 3alWnTbl OT BO3MOXHbIX
nocneacTeun aBapuin, kKatactpod, CTUXUIHBIX DeacTBUN;
CNocOBHOCTb UCNOSb30BaTb NPUOBPETEHHbIE 3HAHUA U YMEHUSA B NPAKTUYECKON
AEATENbHOCTM M NOBCEOHEBHOM XM3HWM ANndA cobniogeHna mep npounakTuku
OTpaBneHWnn, BUPYCHbIX N ApYrnx 3aboneBaHunin, CTPeCccoB, BPeAHbIX MPUBbIYEK
(KypeHus, ankoronuama, HapkomaHun); Nnpasun NOBEAEHMSA B MPUPOLHON Cpeae;
rOTOBHOCTb K OKa3aHWI0 NepBOM MOMOLLM NpU TpaBMax, NPOCTYAHbIX U OPYrux
3aboneBaHusaX, OTPaBNEHNAX NULLEBBIMU NPOAYKTAMMU;

e MeTanpeaMeTHbIX:

NOBbILLEHME NHTENNEKTYaNbHOIro0 YPOBHS B npouecce ndydeHns 6ruonornveckmnx
ABNEHUN; BblJaloLLMXCS JOCTUMXKEHWUI ounonorun, BOLLEALNX B
oOLLeyenoBeyYecKyto KynbTypy; CMOXHbLIX U NPOTUBOPEYMBBLIX NYTEN Pas3BUTUSA
COBPEMEHHbIX HayuYHbIX B3rns40B, WOEW, TEOPWUN, KOHUEenuun, rmnotes (o
CYLLHOCTU 1 NPOMUCXOXOEHUM XMU3HU, YeroBeka) B xode paboTbl C pasnnyHbIMn
NCTOYHMKaMN MHdOpMaLnu;

CMOCOBHOCTb MOHUMATb MPUHUMMNBLI YCTOMYMBOCTU M MPOOYKTUBHOCTU KMBOW
npupoabl, NyTM €€ WU3MEHEHUA MOA4 BIUSIHAEM AaHTPOMOreHHbIX (aKTOpPOB,
CMOCOBHOCTb K CUCTEMHOMY aHanuay rnobanbHbIX 3KOMOrM4yecknx npobnem,
BOMPOCOB COCTOSIHUSI OKpyXKatowen cpedbl U paumMoOHanbHOro UCNofb30BaHUS
NPUPOAHbLIX PECYPCOB;

ymMeHne oBOCHOBbIBaTb MECTO M posSib BUOMOrMYEeCcKUX 3HaHUN B MPaKTUYECKOM
DEeATEeNbHOCTU JIOAEN, pPasBUTUM COBPEMEHHbLIX TEXHOMOMMKW; onpeaenstb
XUBble 00BEKTbI B NpUpoAE; NpOBOANTL HADNIOAEHUS 3a 3KOCUCTEMAMM C LIENbIO
MX OMUCAHUS U BbISIBIEHNUS €CTEeCTBEHHbLIX W aAHTPOMOrEHHbIX W3MEHEHWUN;
HaxoauTb N aHanu3mpoBaTb MHAOOPMALNIO O XKUBbLIX O0BbEKTAX;

CMOCOBHOCTb NPUMEHATL BMONOrMYECKME N IKONOTMYECKNE 3HAHMS AN aHanuaa
npuknagHbix Npobrem xo3sanCTBEHHON OEATENTIbHOCTY;

CMOCOBHOCTb K MCMONb30BaAHNIO MHAOPMALMNOHHBLIX TEXHONOMMA ONsl PeLUeHnst
Hay4HbIX 1 NpoeccnoHarnbHbIX 3agay;



npeamMeTHbIX:

cthopMmnpoBaHHOCTbL NpPeacTaBfEHNn O PONn U Mecte Buonorum B COBPEMEHHOMN
Hay4YHOM KapTUHE MMpa; NOHMMaHWe ponn Guonormm B OPMMPOBaHUN Kpyrosopa
N PYHKLMOHANBHOW rPaMOTHOCTU AS1S peLleHns NPakTUYeCKUX 3anav;

BNageHne OCHOBOMoOMararwwnuMm MOHATUAMU U NPeACTaBNEeHUAMU O XUBOW
npupoge, ee ypOBHEBOW OpraHu3auuMm 1 9BOSMOUUK; YBEPEHHOE MOoSfib30BaHue
BMoNorn4eckon TEPMMHOIIOIMEN N CUMBOSIUKON;

BNnageHve OCHOBHbIMM MeTo4aMW Hay4YyHOro MO3HaHUS, WCMONb3yeMbIMU MNpPU
Buonornyecknx uccnefoBaHUAX >KUBbIX OOBLEKTOB M 3KOCUCTEM: OMNUCaAHUEM,
n3mepeHnem, nposegeHnemM HabnaeHnn; BbISBNEHNE N OLEHKa aHTPOMOreHHbIX
N3MEHEeHU B NpUPOaE;

COOPMMPOBAHHOCTb  YMEHUA  OOBACHATL  pe3ynbTaTbl  BMonornyeckux
9KCMEepPUMEHTOB, peLlaTb afieMeHTapHble buonornvyeckme 3agayu;
COPMMPOBAHHOCTb COBCTBEHHOM MNO3ULMKM MO OTHOLUEHWMIO K Guonornveckomn
MHpopmauun, nosy4aemMomn U3 pasHbiX UCTOYHUKOB, rnobasnbHbIM 3KONOrMyecKnum
npobrnemam n NyTam Nx peLleHus.
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5. COQEPXXAHUE YYEBHON OUCLUMIIUHbI

BBenoeHue

O6beKkT n3yyeHus buonornmm — xumeasi npuponaa. NpuaHaku XnMBbIX OPraHM3MoB U
nx MHoroobpasue. YpoBHeEBasi opraHvMsauusi XX1UBOW npupoabl 1 asontoums. Metoapl
Nno3HaHusa xueown npupoabl. Obume 3akoHOMepHoCcTM OGuonorun. Ponb Guonormn B
(POPMMPOBAHNN COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTUHbI MUpa M MPaKTUYECKOM
aeatenbHocTM  nogen.  3HadyeHne  Oumonormm  Npu OCBOEHUMM  npodpeccun wn
cneunanbHoCTeNn cpegHero npodeccnoHansHoOro obpasoBaHus.

HdemoHncmpauyuu
Buonornyeckme cuctembl pa3HOro ypoBHS: KneTka, opraHuam, Nonynauus, 3Kocuctema,
6uocdepa.

LlapcTBa xunBon npupoapl.

1. YYEHUE O KIIETKE

Uutonorua. Metoabl untonorun. KnetouHas Teopusa. Knetka — anemeHTapHas
XMBasg CUCTEMA M OCHOBHAs CTPYKTYPHO-(PYHKLUMOHANbHAsA eauHuua BCEX XUBbIX
OpraHn3mosB.

XumMunyeckas opraHmsaumusa Knetku. OpraHmyeckme n HeopraHM4Yeckme BeLwecTea
KNEeTKM M XMBbIX OpraHn3amoB. benku, yrnesoabl, NMMnuabl, HYKINEMHOBbLIE KUCMNOTbI U MX
posib B KNeTkKe.

CtpoeHune n pyHKUUM KNeTKU. [NpokapnoTndeckmue n aykapmoTndeckne KneTku.
Bupycbl kak HekneTouHas dopma XU3HM U uX 3HadeHue. bopbba C BMpPYCHbIMK
3abonesaHuamu (CMNANO un ap.) Obuiee CTpoeHue KeTKu.

O6meH BewecTB W nNpeBpaweHUe 3Heprum B KneTke. ABTOTPOdbl WU
retepoTpodbl. MnkcotTpodbl. PepMeHTaTUBHBIA XapakTep peakumin obMeHa BeLLecTB.
Mnactnyecknin obmeH. PotocuHTes. Pasbl PoToCMHTE3A. XEMOCUHTES. JHEPrETUYECKNI
obMeH. OTanbl 3HepreTn4eckoro oobmeHa.

HacneactBeHHbIM annapat. CtpoeHune n doyHkummn xpomocom. AHK — Hocutensb
HacneacTBeHHon nHdopmauun. Pennukaumnsa OHK. 'eH. T'eHeTnyecknin kog. bnocmHTtes
Gernka.

Xun3HeHHbIN UMKN KneTtku. Knetkm n ux pasHoobpasme B MHOrOKIeTOYHOM
opraHuame. nddepeHumpoBKa KIeToK.

KneTouHbIl uukn: uMHTepdasa u geneHue. Mutos, 3HavyeHue muTo3a, hasbl
MuTo3a. Menos, 3HayeHMe Menosa, (asbl Menosa. Menos B XM3HEHHOM UMKMe
opraHuama. ObpasoBaHue ramer.

HdemoHcmpauuu
CTpoeHue u cTpykTypa berka.

Ctpoenune monekyn JHK n PHK.

Pennukauna OHK.

CxeMbl aHepreTnyeckoro obmeHa n 6uocuHTesa dernka.
CTpoeHune KneTok NpoKapuoT MU 3yKapuoT, CTPOeHNE U MHOroobpasne KneTok pacTeHun
N XUBOTHbIX.

CTtpoeHue Bupyca.

O6meH BeLecTB 1 NpeBpaLLeHne 3HEPrn B KNeTKe.
doTOCUHTES.

[leneHne KneTku.

O6pa3oBaHuMe NOMOBbIX KNETOK.

doTorpadun cxem CTPOEHUS XPOMOCOM.

Cxema CcTpoeHus reHa.
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Cxema mMuTo3a 1 mMenosa.
lpakmu4eckoe 3aHssmue
CpaBHeHue npoueccoB PoToCMHTE3a U AbixaHnsA. CpaBHEHNE MUTO3a 1 Melno3a.

2. OPTAHU3M. PASMHOXEHUE U UHOUBUAYAJIbHOE PA3BUTUE
OPIrAHU3MOB

Pa3smHoxeHune opraHmamoB. OpraHuam — eaumHoe uenoe. MHoroobpasue
opraHu3moB. PasMHOXeHne — BaXKHeullee CBOMCTBO XMBbIX OpraHM3moB. [lonosoe u
6ecnonoe pasmHoxeHne. CTpoeHne NonoBbiX krnetok. OnnogoTBOpEHME.

MHauBuayanbHoe pa3BuTMe opraHuMama. OMOpUOHanbHbIN 3Tan OHTOreHesa.
OcHoBHble cTagun ambpuoHanbHoro passutus. OpraHoreHes. [locTambpuoHanbHoe
pasBuTHE.

CxoactBo 3apofpbllen npeacTaBuTernied pasHbiX Pynn  NO3BOHOYHBLIX — Kak
CBUOETENbCTBO WX 3BOSIIOLUMOHHOIO poAacTBa. [1puuMHbl HapylweHun B pasBUTUn
OpraHn3mos.

MHauBuayanbHoe pa3BuTMe  YenoBeKka. PenpoayktmBHoe — 340pOBbLE.
MocneacTems BAUSAHUA ankoronsi, HUKOTUHA, HaApPKOTUYECKUX BeELLEeCTB, 3arps3HeHus
cpedbl Ha pa3BUTHE YeroBeKa.

HdemoHcmpauuu
MHoroo6pa3sve opraHnM3mMoB.

Becnonoe pasMHOXeHWe opraHM3moB.
OnnogoTBopeHME y pacTEHUI.

NHanBnayansHoe pa3sutue opraHmsma.

Tunbl NOCTAMOPMOHANBLHOIO Pa3BUTUS XKUBOTHbIX.

lpakmu4eckoe 3aHssmue
BbisiBNeHne n onucaHnMe Npu3HaKoB CXOACTBa 3apofblller 4enoBeka W Opyrux
NMO3BOHOYHbIX KaK 40Ka3aTeNbCTBO MX 3BOSMOLMOHHOIO POACTBA.

3. OCHOBbI TEHETUKU U CENEKLIUA

OCHOBbI Y4eHMA O HacnNeaACTBEHHOCTU U UBMEHYMBOCTU. [[eHeTKa — Hayka O
3aKOHOMEPHOCTSX HAacNeaCTBEHHOCTU U MU3MEHYNBOCTM OPraHN3MOB.

3aKOHbl reHeTuKkn, yctaHoBneHHble [. MeHgenem. MoHorMbpugHoe wu
anrnbpuaHoe CKpeLmBaHme XpomocomHasi Teopus HacneagCcTBEHHOCTMU.
B3anmopencteue reHoB. [eHeTuka nona. CuenneHHoe C MOSIOM HacnegoBaHue.
3HayeHne reHeTuKkn ana cenekumm n meguuuHbl. HacnegcteeHHble 6onesHn 4YenoBeka,
NX MPUYUHBI U NPOdMNaKTUKA.

3aKOHOMEPHOCTU MU3MEHYMBOCTU. HacneactBeHHasi, MMM  reHOTUMNUMYEecKas,
n3mMeH4MBoCTb. MoandurkaumoHHas, nnn HeHacneacTBeHHas, MI3MEHUYNBOCTb. [eHeTunka
yenoseka. [eHeTMka M MeaguumHa. MaTepuanbHbleé OCHOBbI HacneaCTBEHHOCTU U
N3MEHYNBOCTH.

OCHOBbI cenekuyum pacTteHumn, XXMBOTHbIX U MUKPOOPraHn3MoB. [eHeTka —
TeopeTnyeckass ocHoBa cenekuun. OpomallHMBAHME >XMBOTHbIX W BblpallMBaHue
KyNbTYPHbIX pacTeHMW — HadvanbHble 3Tanbl cenekumn. YyeHue H.W.BaBunosa o
LeHTpax MHOroobpasuns 1 NPOUCXOXKAEHUSA KyIbTYPHbIX pacTeHuin. OCHOBHbIE MeToAbl
cenekumn: rmbpuamsaumMs U UCKYCCTBEHHbIN  0TO6Op. OCHOBHbIE  AOCTUXKEHUSA
COBPEMEHHON  Cenekuun  KynbTYpHbIX  pacTeHUMW, OOMALHUX  XXUBOTHbIX W
MMKPOOPraHn3moB.

BuoTtexHonorus, ee OOCTUXKEHUSI U NEPCNEKTUBLI Pa3BUTUSA. DTUYECKME acnekTbl
HEKOTOPbIX AOCTWMXEHUN B OuoTexHonormn. KrnoHuMpoBaHME XMBOTHbIX (NpobGnemsbl
KNOHUPOBaHMUS Yeroseka).
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HdemoHcmpayuu
MoHornbpuagHoe n aurnbpmngHoe ckpelumBaHue.
[NepekpecT XxpoMocomMm.
CuenneHHoe HacnegoBaHue.
MyTtauum.
LleHTpbl MHOroobpasvsi M nNPOUCXOXOEHUS KyNbTYPHbIX PacTeHMA W LOMAaLLHUX
XWBOTHBIX.
MmMbpuamsaums.
cKycCTBEHHBIN OTOOP.
HacnencteBeHHble 6onesHn yenoseka.
BnvsiHue ankoronuama, HapkoOMaHWK, KypeHusi Ha HacrneacTBEHHOCTb.
lpakmu4eckue 3aHsIMus
CocTaBneHne NpocTeNLLMX CXEM MOHOMMOPUOHOIO U ANTMBPUAHOIO CKpeLMBaHUS.
PelweHune reHeTu4ecknx 3agau.
AHanna eHOTUNUYEeCKON N3MEHYMBOCTM.
BbisiBneHne myTareHoB B OKpyXawllen cpefe M KOCBEHHask OLeHKa BO3MOXHOMO MX
BNUSIHWSA HA OpPraHn3Mm.

4. NIPOUCXOXAEHUE U PA3BUTUE XKU3HU HA 3EMJIE. 3BOJIIOLIMOHHOE
YYEHUE

lNMpoucxoxaeHne N HavyanbHbIe 3Tanbl Pa3BUTUA XU3HU Ha 3emne. [nnoTesbl
NPOUCXOXAEHUST KU3HWU. W3yyeHne OCHOBHbIX 3aKOHOMEPHOCTEN BO3HWKHOBEHUS,
pasBMTMA M CYLLEeCTBOBAHUS XU3HW Ha 3emrie. YCNOXHEHWE >XMBbIX OPraHM3mMoB B
npouecce asonouun. MHoroobpasune xmMBoro mMupa Ha 3emrne M COBpPeMEHHas ero
opraHusauus.

Uctopua pa3BuTMa I3BONIOLMUOHHLIX uaen. 3HadeHue pabot K.JIuHHes,
XK.B.Jlamapka B pa3Butun 9BOMIOUNOHHBLIX MAEN B OMONOrMn. OBOMIOLMOHHOE yYeHue
Y.[JapBuHa. EcTtecTBeHHbIn OTOOpP. Ponb 9BOMOLMOHHOIO yyeHuss B hopmupoBaHum
COBPEMEHHOMN €CTECTBEHHO-HAY4YHOW KapTWHbI MUpa.

MukpoaBoniouma 1 Makpoasonwuusa. KoHuenuua Buaa, ero Kputepum.
Monynaums — CTPYKTypHas eguHuua Buaa v 3BONOUMK. [BMXKYLLUME CUMbl 9BOSOLNN.
CuHTeTnyeckasn Teopusa apontounn. Mukpoasoniouuns. CoBpeMeHHbIe NpeacTaBNeHns o
BupgoobpaszosaHun  (C.C.Yetsepukos, W.WN. LmanbrayseH). Makpoasonoouus.
J[lokasaTenbcTBa 3BOSIOLNN.

CoxpaHeHne 6uonornyeckoro MHoroobpasms Kak OCHOBa YCTOMYMBOCTMU
Buocdepbl N NporpeccMBHOro ee passBuTUA. MNpuumHbl BoiMMpaHua BUAoB. OCHOBHbIE
HanpaBneHusl 3BOMIOLIMOHHOIO nporpecca. buonornyeckui nporpecc n 6MoNorn4ecKnn
perpecc.

HdemoHncmpauuu
Kputepumn Bnga.

CTpykTypa nonynaumu.

ApanTyBHblE OCOBEHHOCTM OPraHN3MOB, NX OTHOCUTESbHbIV XapakTep.
OBOSIOLUMOHHOE APEBO pacTUTENbHOro Mupa.

OBOMOLMOHHOE APEBO XMBOTHOMO MUpa.

MpeacTaBuTenn pegknx n ncyesarLmx BUA0B PacTeHNNA N KNBOTHbIX.

llpakmu4eckue 3aHsIMus
OnuncaHue ocobern ogHoro Buga no MopdoriormyeckoMy KpUTeEpPUIo.

MpucnocobneHne opraHn3mMoB K pasHbiM cpejam obutaHus (BO4HOW, Ha3eMHO-
BO34YLLUHOMW, NOYBEHHOWN).
AHann3 1 oueHKa pasnuyHbIX rMnoTe3 NPONUCXOXAEHNS KN3HMW.
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5. NIPOUCXOXAEHUE YENNTOBEKA

AHTponoreHe3s. 3Jsonwouus  npumaTtoB.  CoBpeMeHHble  runotesbl O
npoucxoxaeHun 4yenoseka. [JokasaTenbCTBa POACTBa YeroBeka C MIeKonuTarLwmmMmm
XWBOTHBIMU. DTanbl 3BOMOLMM YeroBeKa.

YenoBeuyeckue pacbl. PoacTBO M eANHCTBO NPOUCXOXAEHUS YenoBeYeCcKnx pac.
KpuTtuka pacusma.

HdemoHncmpauyuu
UepTbl CXOACTBA U pasnnyms YernoBeka 1 XXUBOTHBbIX.

YepTbl CXxO0ACTBA YerioBeka 1 NpMMaTos.
IMpoucxoxageHne Yenoseka.
Uenoseyeckune pachl.

lpakmu4eckoe 3aHssmue

AHann3 n oueHkKa pasnnyHbIX rMnoTe3 o NPOUCXOXAEHNN YeroBeka.

6. OCHOBbI 3KOJIOI'Mn

JKONorMas — Hayka O B3aMMOOTHOLUEHMAX OpPraHu3MoB Mexay cobon wm
OKpyXatwlLen cpeaon. Jkonornvyeckme akTopbl, UX 3HAYEHNE B XM3HU OPraHU3MOB.
Jkonornyeckme cuctembl. BuagoBas M NPOCTPaHCTBEHHAs CTPYKTypa 3KOCUCTEM.
MuweBble CBA3W, KPYroBOPOT BELECTB M MpeBpalleHne 3Heprm B 3SKOCUCTEMAX.
MexBraoBble B3aMMOOTHOLLEHUS B 9KOCUCTEME: KOHKYPEHLNSA, CUMOMO3, XULLHUYECTBO,
napasnTnuam. MNprUUYnHBI YCTONYMBOCTU N CMEHbI akocucTem. Cykueccnn. VICKyCcCTBEHHble
coobLiecTBa — arpo3KoCUCTEMbI U YPOOIKOCUCTEMBI.

Buocdepa — rnobanbHasa akocuctema. YueHne B./.BepHagckoro o buocgepe.
Ponb »xuBbIx opraHn3amMoB B Bruocdepe. bnomacca. KpyroBopoT BaXXHENLLMX BUOreHHbIX
3NeMeHTOoB (Ha Npumepe yrnepoaa, asoTa 1 ap.) B buocgepe.

Buocdepa n yenosek. ViameHeHnss B 6uoccepe. MNMocneacteusa oesaTenbHOCTH
yerioBeka B OKpyxawuwen cpege. Bosgencrtesme nponsBoLCTBEHHOW OeATENbHOCTU Ha
oKpyXawwy cpegy B obnactu csoen Oygywen npodeccun. [nobanbHbie
aKonornyeckne NnpobnemMbl U NyTU UX peLleHus.

OKOMorMs Kak TeopeTudeckas OCHOBa paLMOHaNbHOrO NPUPOAOMNOSb30BaHNA U
oxpaHbl npupoabl. Hoocdepa. NpaBuna noBegeHus NOAEN B OKpyXaroLwen npupogHoOm
cpene. bepexHoe OTHOLWEHME K BMONOrMYecknmMm obbekTam (PacTEHUAM U XXMBOTHbLIM U
nx coobLiecTsam) U Ux oxpaHa.

HdemoHcmpauuu
Qkonornyeckne akTopbl U UX BIIMSIHUE HA OpraHU3Mbl.

MeXBraoBble OTHOLLIEHUS: KOHKYPEHLNS,, CUMOMO3, XMLLHNYECTBO, NapasuTU3m.
ApyCcHOCTb pacTuTenbHOro coobuiecTea.

Muwesble uenu n cetn B GroLeHose.

Qkonornyeckue nupammnapl.

Cxema 3KOCUCTEMBI.

KpyroBopoT BeLecTB 1 NpeBpaLleHne 3HEPTMN B IKOCUCTEME.

Buocdepa.

KpyrosopoT yrnepoaa (a3ota u gp.) B buocdepe. Cxema arpoaKoCUCTEMBbI.
Ocob60 oxpaHsiemble NpupoaHble Tepputopum Poccun.

lpakmu4eckue 3aHsIMus
OnucaHne aHTPONOreHHbIX UI3MEHEHMWI B €CTECTBEHHbIX NPUPOAHbIX NaHAawadTax CBOEW
MECTHOCTW.

CpaBHUTENbHOE ONUCaHMe OAHOW U3 eCTECTBEHHbIX MPUPOAHbLIX CUCTEM (Hanpumep,
neca) n Kakon-Hmbyapb arpoakocucTemMbl (HanpMMep, NWEeHUYHOro nons).
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CocTaBneHne cxem rnepenayv BELLECTB W 3HEPrun no LUensm nutaHus B NpupoaHOWn
3KOCMCTEME U B arpoLieHo3e.

OnucaHne M npakTU4eckoe co3daHue WCKYCCTBEHHOM 3KOCUCTEMbl (MPECHOBOAHbIV
akeapuyMm). PelueHune akonornyeckmx sagau.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHAUBUAYANBbHbLIX NPOEKTOB

* KneTouHasa Teopusi CTpOEHUsi opraHn3moB. VIcTopusa n CoOBpeMeHHOe COCTOSIHME.

* HacneacrteBeHHas HopMauusa v nepegada ee 13 nokoneHus B noKoneHue.

* Ycnexu cCoBpeMEHHOM reHeTUKN B MeANLUUHE U 34paBOOXpPaHEHUN.

* \ctopusa passntnsa aBonOLMOHHbIX ngen o Y.[JapsuHa.

» «Cuctema npupogbl» K.JInHHesA n ee 3HavyeHne gns passutna Guonorunn.

» CoBpeMeHHble npeAcTaBneHms 0 MexaHn3max u 3aKOHOMEPHOCTAX SBOSTHOLIMN.

» CoBpeMeHHble MNpeacTaBfeHns O 3apoXAeHUW XU3HW. PaccMoTpeHnMe un oueHka
PasnNUYHbIX rMNOTE3 NPOUCXOXKAEHUS

« CoBpeMeHHbI aTan pasBuTua 4YenoseyectBa. YenoBeyeckme pacbl. OnacHOCTb
pacuama.

« Bo3gencreme yenoBeka Ha NpUpoay Ha pasnu4yHbIX 3Tanax pasBUTUA YeroBeYyecKoro
obuiecTBa.

* BnusiHne okpyxatoLien cpefbl U ee 3arps3HeHns Ha pa3BuTne opraHM3MoB.

* BnnsiHme KkypeHus, ynoTtpebneHns ankoronss M HaPKOTMKOB poauTensmMuM Ha
ambpuoHarnbHoe pa3suTtne pebeHka.

* BuTamMuHbl, (PepMeHTbl, TOPMOHbI M WX POSfib B OpraHuame. HapyweHuss npm ux
HepocTaTKke U n3bbITKe.

* [1pMYMHBI 1 rPaHULbl YCTONYMBOCTHN BUoCepbl K BO3AENCTBUIO AEATENBHOCTY NIOAEN.

* BoueHo3bl (3KOCUCTEMBI) Pa3HOr0 YPOBHA W UX COMOAYMHEHHOCTb B rrobansHom
aKkocucteme — bruocgepe.

* BugoBoe 1 akonormyeckoe pasHoobpasme brnoueHo3a Kak OCHOBa €ro yCTOMYMBOCTW.

* [NoBblIWEHNE NPOAYKTUBHOCTU (DOTOCUHTE3A B UCKYCCTBEHHbIX KOSTOMMYECKMX CUCTEMAX.

* PasnnyHble akorormyeckne nupamuibl MU COOTHOLLUEHUSI OPraHU3MOB Ha KaXKO4oW WX
CTyneHu.

* [lyTn noBbiWeHNa GMONOrM4YecKon NPOLYKTMBHOCTU B MCKYCCTBEHHbLIX 9KOCUCTEMAX.

*Ponb nNpaBUTENbCTBEHHbIX W OOLWECTBEHHbIX 3KOMOMMYECKMX OpraHusaumin B
COBPEMEHHbIX Pa3BUTbIX CTPaHax.

* PaunoHanbHoe 1Ucnonb3oBaHMe 1 0XpaHa HeBO30OHOBNAEMbIX NPUPOAHBLIX PECYPCOB (Ha
KOHKPETHbIX NpuMmepax).

* OnacHocTb rnobanbHbIX HapyweHurn B 6uoccepe. O30HOBbIE «Ablpbl», KUCMOTHbIE
A0XAN, CMOTU N UX NpegoTBpaLleHue.

» DKONornyeckme Kpusmcbl K 3Kosnormdeckme kKatactpodbl. [MpepoTBpawieHne umx
BO3HMKHOBEHMS
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6. TEMATUYECKOE NMNMAHMPOBAHUE C OMNPEAEJNIEHMEM OCHOBHbIX BUAOB

YYEBHOW OEATENbHOCTU OBYYAIOLLUXCA

Bua yye6HOM paboThl O6bem
4acoe
MakcumanbHasa y4yebHas Harpy3ka (Bcero) 80
AyauTtopHas yyeb6Hasn paboTa (o6s3aTenbHble y4eOHble 3aHATUA)
(Bcero) 74
B TOM YMChE:
nekumm 36
npakTnyeckne 3aHaTns 38
BHeayauTopHas (camocTosiTenbHas) yyeOHasn paboTa 6
oby4arowerocs (Bcero)
UtoroBsasa atrectauusa B chopme andhepeHUMpOBaAHHOro 3a4yéta
TEMATUYECKOE NNAHUPOBAHUE
Ne CopepxaHue o6y4eHUs Konuuectso
nn YacoB
AyAUTOpHbIE 3aHATUSA
1. Besenerue 4
2. | Y4yeHue o KneTke 28
3. | OpraHunsm. PasamHOXeHWEe n nHAMBMAYanbHOE pasBuTmne 8
4, OCHOBBI FTEHETUKN U CenekLnm 14
5. | TlNpoucxoxgeHue n pasBuTHE XN3HM Ha 3emre. 10
OBOJIOLMOHHOE YYEHME.

6. [MpouncxoxaeHne Yyenoseka 4
7. OcCHOBbI 3KONOrMn 6

Utoro 74

BHeayauTOopHasa camocTtosiTenbHas pabora
lMogroToBka Aoknagos, pedepaToB \ 6

NMpomexyToyHas atrectaumsa B chopme andcepeHUMpOBaHHOro 3a4éTta

Bcero ‘

80
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLLIUXCA

CopepxxaHne obyyeHus

XapakTepuctuka OCHOBHbIX BUOOB AeATENbHOCTU
CTyOeHTOB (Ha ypoBHe y4ebHbIX 4eNCTBU)

BBeneHue

OsHakomneHne ¢ GUoNorM4YecKMMmn cMcTeMamm
Pa3HOro YPOBHS: KIETKOWN, OPraHn3Mom,
nonynsumen, akocmctemomn, Guocgepon.
OnpepeneHune ponu 6uonorum B opMmnpoBaHnm
COBPEMEHHOWN €CTECTBEHHO-HAY4YHOW KapTWHbI
Mupa 1 NpakTUYeCKON OeATENbHOCTUN NoaEN.
O6yuyeHune cobnogeHunto npasun NoBegeHUs B
npupoae, 6epexxHOMy OTHOLLEHMIO K
Buonornyecknm obbekTam (pacTeHUAM U
XMBOTHbBIM N MX COOOLLECTBAM) N NX OXpaHe

. YHYEHUE O KNETKE

1.1 Xumunyeckasa opraHusaumsa
KNeTKkn

YMeHue NpoBoauUTb CpaBHEHNE XUMUYECKOM
OpraHM3aunm XX1BbIX U HEXNBbBIX OOBEKTOB.
MonyyeHue npeacTaBneHnst O Poriv OpraHNYecKmx
N HEeopraHMYeCcKMx BELLECTB B KNeTke

1.2 CTpoeHmne n yHKLMmn
KNeTKu

N3yyeHne cTpoeHUs1 KNEeToK 3ykapuoT, CTPOEHMS U
MHOroo6pasus KneTok pacTeHU U KUBOTHbIX.
CpaBHeHWe CTPOEHUS KNETOK pacTeHUI U1
YKMBOTHbIX.

1.3 ObmeH BeLecTB U
npeBpaLleHne 3Heprumn B KneTke

YMeHue CTpouTb CXeEMbl SHEPreTU4eCcKoro obmeHa
n BuocuHTesa benka.

[MonyyeHne npeacTtaBneHns 0 NPOCTPAHCTBEHHOW
cTpykType b6enka, monekyn AHK n PHK

1.4 2KU3HEHHbIN LUKIT KNEeTKN

O3HakomneHne ¢ KNETOYHOM TEOPUEN CTPOEHUS
OpraHM3MoB.

YMeHne camMoCTOATENbHO NCKaTb AoKa3aTenbCcTBa
TOro, YTO KNeTka — areMeHTapHas XuBas
cMcTeMa 1 OCHOBHasi CTPYKTYPHO-
dyHKLUMOHaNbHaa eanHuLa BCEX XMBbIX
OpraHn3moB

2. OPTAHN3M. PASMHOXEHNE N MHOVBUNAOYATIbBHOE PASBUTUE

OPIrAHMN3MOB

2.1 PaamHOXeHe opraHM3moB

OBnageHune 3HaHUAMN O pa3MHOXEeHNN KaK O
Ba)KHENLLEM CBONCTBE XMBbIX OpraHn3mMosB.
YMeHne camoCTOoATENBLHO HAaxXoaUTb OTANYKUS
MUTO3a OT Menosa, onpenendda 3BOJIIOLUNOHHYIO
poJib 3TUX BUOOB OENTEHNA KINETKAN
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lNpodomkeHue mabnuubi

CopepxaHune obyyeHus

XapakTepuctuka OCHOBHbIX BUOOB AeATENbHOCTU
CTyOeHTOB (Ha ypoBHe y4ebHbIX 4eNCTBU)

2.2 VinguenayansHoe passuTtue
opraHuama

O3HakomreHne ¢ OCHOBHbIMU CTaausAMu
OHTOreHesa Ha npumepe pasBUTUS NO3BOHOYHbIX
XWBOTHbIX. YMEHNe xapakTepusoBaTb cTagum
NOCTAMBPUOHANBHOIO pasBUTUSA Ha NpUMepe
yenoseka. O3HaKOMMEHNE C NpUYMHaMm
HapyLLUEeHUN B pa3BuTUM opraHnamos. Passutume
yMeHUs npaBurbHO oopMupoBaTh
AoKasaTenbHyo 6a3y 3BOMOLMOHHOIO pas3BUTUS
XXMBOTHOIro Mmpa

2.3 VinguenayansHoe passuTtue
YyernoBseka

BbisiBneHve u onvcaHne NpusHakoB CXOACTBA
3apofbllLeii YenoBeka U ApYrux No3BOHOYHbIX Kak
[l0Ka3aTenbCTBa WX 3BOSOLMOHHOIO POACTEa.
MonyyeHune nNpeacTaBneHns 0 NOCNeacTBUAX
BINUAHUS AnKOrons, HUKOTUHA, HaPKOTUYECKNX
BELLECTB, 3arpsA3HEHUs cpedbl Ha pasBUTUE U
penpoayKTUBHOE 3[00POBbE YeroBeka

3. OCHOBbI TEHETUKW N CENEKLINA

3.1 3akoHOMEepPHOCTH
N3MEHYNBOCTU

O3HakomneHne ¢ HacnegCTBEHHOM U
HeHacneacTBEHHOM N3MEHUYNBOCTLIO U ee
Bronorn4yeckon porbo B 3BOMOLUM XXMBOFO MUpa.
[Mony4eHne npencraBneHns o0 CBA3N reHETUKN U
MeanuunHbl. O3HakoMIieHe ¢ HacnegCTBEHHbIMN
BonesHsMn Yenoseka, UX NPUYNHaAMn n
npodunaktukon. syyeHne BNnaHna
ankoronvMama, HapkoOMaHuK, KypeHus Ha
HacneacTBEHHOCTb Ha Buageomarepuane. AHanms
EeHOTUNNYECKON N3MEHUYMBOCTU. BbiaBneHne
MyTareHOB B OKpyatloLen cpeae U KoCBeHHast
OLlEeHKa BO3MOXHOMO MX BIIMSIHUSI HA OpraHn3m

3.2 OcHoOBbI cenekummn
pacCTeHUN, XXUBOTHbIX U
MUKPOOPraHn3mMoB

[MonyyeHne npefcTaBneHnsa o0 reHeTUKe Kak o
TEOPETUYECKON OCHOBE CEenekunn.

Pa3BuTre MeTanpegMeTHbIX YMEHUI B npoLecce
HaxXoXOeHUs Ha KapTe LeHTPOB MHOroobpasuns u
NPOUCXOXOEHUS KYNbTYPHbIX pacTeEHU U
AOMALLHMX XXUBOTHbIX, OTKPbITbIX H.
N.BaBnnosbim.

N3yyeHne meTopoB rubpuamsaumm un
NCKYCCTBEHHOIo oTbopa. YMeHune pasbupaTtbcs B
3TNYECKNX acneKkTax HEKOTOPbIX AOCTUXEHUN B
BMOTEXHOMNOMMN: KITOHUPOBAHUN KUBOTHbIX U
npobnemax KroHMpPOBaHUS YenoBekKa.
O3HakomneHne ¢ OCHOBHbIMU AOCTUXEHNAMMU
COBPEMEHHOM CeneKkuumn KynsTypHbIX pacTeHUN,
AOMALLHMX XXUBOTHbBIX 1 MMKPOOPraHN3mMoB
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4. MPOUCXOXAEHNE N PA3BUTUE XKN3HWN HA SEMIIE. 3BOJTFOLMOHHOE

YYEHUE

4.1 MNpouncxoxaeHue n
Ha4anbHble 3Tanbl pa3BUTUSA
YKN3HM Ha 3emne

AHanu3 n oueHKa pasfnnyHbIX rmnoTes
NPOUCXOXKOEHNS KUIHW.

MonyyeHune npeacrtaBneHnsi 06 yCrnoXxHeHnn
XMBbIX OpraHN3MoB Ha 3emMne B npoLecce
9BOMOUMN. YMEHNE SKCMEPUMEHTANbHBbIM NyTEM
BbISABNATb aganTUBHbIE OCODEHHOCTU
OpraHM3MOB, UX OTHOCUTENbHbLINA XapaKTep.
O3HakomneHne ¢ HEKOTOPbLIMU NPeACTaBUTENAMMU
peakux 1 ncyesarLlmnx BUAOB pacTeEHUN 1
XnBOTHbIX. lpoBeaeHne onncaHmnsa ocodern ogHoro
BMAA N0 MOPONOrn4yeckoMy KpUTepumto npu
BbINOMHEHNN nabopaTtopHon paboTbl. BeisBneHue
YyepT NPUCNOCOBNEHHOCTN OPraHM3MOB K pasHbiM
cpeaam obutaHusa (BogHOW, Ha3EMHO- BO34YLLHOWN,
NMOYBEHHOMN)

4.2 NcTtopus pas3sutus
3BOMIOLMOHHBIX naen

N3yyeHne Hacneaunsa YenoseyecTsa Ha npumepe
3HaKOMCTBa C UCTOPUEN Pa3BUTUS IBOSIOLMOHHbIX
naoen K. JluHHes, XK. b. Jlamapka Y. [JapsuHa.
OueHnBaHmne ponu 3BOMOLNOHHOIO YYEHUS B
dopMMPOBAHUM COBPEMEHHOW E€CTECTBEHHO-
Hay4YHOWN KapTuHbI Mupa. Pa3Bntne cnocobHoCcTH
SICHO M TOYHO M3naratb CBOW MbICIN, JTOTMYECKN
0060CHOBbIBaTb CBOK TOYKY 3pEHMS,
BOCMPUHUMATb N aHann3mpoBaTb MHEHNSA
cobeceHVKOB, NpM3HaBasi NpaBo ApPYroro
yerioBeka Ha MHOe MHeHue

4.3 Mukpoaonouus u
MaKpO3BONOLMS

O3sHakoMneHue ¢ KoHuenumen snaa, ee
Kputepuamu, nogbop npuMepoB TOro, YTo
nonynsumnst — CTPYKTYpHasi eaMHmua Buga v
3BOMOLMMN.

O3HakomneHne ¢ ABWXKYLLMMUCS Cunamm
3BOMOLMM 1 €€ JoKa3aTeNbCTBAMM.

YCBOEHME TOro, YTO OCHOBHbLIMM HanpaBneHNAMU
3BOJIOLMOHHOIO Nporpecca sABnsTCA
Buonormnyeckuii Nnporpecc n GMoNorMYecKnin
perpecc. YMeHue oTctamBaTb MHEHME, O
coxpaHeHun bnonorn4yeckoro MHoroobpasms Kak
OCHOBE YCTOMYMBOCTU Brocdepsbl 1
NPOrpeccuUBHOrO ee pas3BnTUS. YMeHUe BbISBMNATb
NPUYNHBI BBIMUPaHUS BUOOB
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CTyOEeHTOB (Ha ypoBHe y4eOHbIX ENCTBUI)

5. MPO

NCXOXOEHWE YEJTIOBEKA

5.1 AHTponoreHes

AHanu3 1 oueHka pasnm4yHbIX rMNoTes o
NPOUCXOXAEHUN YeNOBeKa.

Pa3BuTre ymMeHns CTpouTb AoKasaTerbHyo 6asy
NO CpaBHUTENbHOW XapakTePUCTUKE YenoBeKa U
npumaTtoB, Aoka3sblBas UX POACTBO. BbisiBneHne
3TanoB 3BOSIOLMN YerioBeka

5.2 YenoBeyeckune pacebl

YMeHne gokasblBaTb paBEHCTBO 4YenoBe4yeCknx
pac Ha oCHOBaHUN UX poacTBa U eAMHCTBaA
NMPOUCXoXOEeHUA. Passutune TONEepPaHTHOCTH,
KPUTUKa pacn3ma BO BCEX €ro npodBreHndx

. OCHOBBbI 3KOJ10IMNu

6.1 Jkonorus — Hayka o
B3aMMOOTHOLLEHUAX
opraHn3moB Mexagy cobon n
OKpy>KatoLLlen cpenomn

N3yyeHne akonornyecknx oakToposB 1 UX BANAHUS
Ha OpraHM3mbl.

3HaKOMCTBO C 3KONOrM4yeckuMm cuctemamm, nux
BWOBOW N MPOCTPAHCTBEHHOW CTPYKTYypaMu.
YMeHne o6bACHATb NPUYMHBI YCTONYNBOCTU U
CMeHbl 3kocucteM. O3HakoMneHune ¢
MEXBMO0BbIMM B3aUMOOTHOLLEHUSIMU B
9KOCUCTEME: KOHKYpeHUunen, cumbnosom,
XULLHNYECTBOM, NapasvTU3MoM.

YMeHue CTpouTb APYCHOCTb pacTUTENbHOMO
coobulecTtsa, NuLeBble Lenu n cetm B brnoueHose,
a Takxke aKonorn4yeckme nupammasbi.

3HaHWe OTNUYUTENBHBIX MPU3HAKOB
NCKYCCTBEHHbIX COOBLLIECTB — arpoaKOCUCTEMBI U
ypboakocuctemsl. OnmcaHne aHTPOMNOreHHbIX
N3MEHEHUN B €eCTECTBEHHbIX NPUPOOHbIX
naHawadgTax ceoen mectHocTu. CpaBHUTENbHOE
onucaHue ogHON U3 eCTECTBEHHbIX MPUPOLHbIX
cucTeM (Hanpumep, feca) n kakon-Hmbyapb arpo-
3KOCMCTEMbI (HAaNpUMep, NWEHUYHOro Nosns).
CocTaBrneHune cxeM nepefayn BeLLEeCTB U Heprnm
no LensiM NUTaHus B NPUPOLHON 3KOCUCTEME U
arpoueHose

6.2 buocdepa — rnobanbHas
aKocuctema

O3sHakomneHue ¢ ydyeHnem B. . BepHagckoro o
Buocdepe kak o rmobanbHOM 3KOCUCTEME.
Hanunuyne npeacraBneHnsa o cxeme 3KOCUCTEMbI HA
npumepe 6uocdepsbl, KPYroBopoTe BELLECTB 1
npespaLleHnun aHeprumn B bmuocdepe.

YMeHue gokasbiBaTb POSib XUBbLIX OPraHM3MoB B
Brocdepe Ha KOHKPETHbIX NpuMepax
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6.3 buocdepa n yenosek

HaxoxaeHne cBsisan nameHeHus B buocgepe ¢
nocneacTBuUAMM AeATeNnbHOCTU YenoBeka B
OoKpyXatwLwen cpege. YMeHue onpeaenstb
BO3eNCTBME NPON3BOACTBEHHOM OEATENBHOCTHU
Ha OKpYy>atoLLyto cpeay B obnactu cBoem
OyayLuen npodeccun.

OsHakomneHue ¢ rnobanbHbIMKU 3KONOrMYEeCKUMM
npobrnemamun 1 ymeHve onpegenatb NyTu ux
peweHuns. OnvcaHne 1 NpakTMyeckoe cosgaHue
NCKYCCTBEHHOW 3KOCUCTEMbI (MPECHOBOOHOIO
akBapuyma). PelleHne aKonornyeckmx 3agad.
[leMoHCTpupoBaHNe yMmeHNa NOCTaHOBKN Liernen
AEATENbHOCTU, NNaHNPOBaHMA COOCTBEHHON
AEeATeNbHOCTU NS AOCTUXKEHNUS NOCTaBNEeHHbIX
uenewn, NpeaBnaeHNa BO3MOXHbIX pe3ynsTaToB
3TUX OENCTBUIN, OpraHM3aunm CaMoKOHTPOSSA U
OLIEHKW NOfy4eHHbIX peaynbratoB. ObyyeHne
cobrnogeHuto npaBus NoBeAeHNs B NpUpoae,
BepeXXHOMY OTHOLLEHMIO K BUonormyecknm
obbekTam (paCTeHUSAM, XXUBOTHbLIM U NX
coobLlecTBaM) U UxX oxpaHe
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7. ONMUCAHUE YHYEBHO-METOAUYECKOIO U MATEPUAJIbHO-TEXHWYECKOIO
OBECNEYEHUA OBPA3OBATEJIbHOU OAEATEJIBHOCTMW.

MaTepMa.ﬂbHO-TeXHM‘IeCKOE obecne4yeHune

Peanusauusa nporpammbl gncunnnuHbl «bronorusay tpedyeT Hanuumsa ydebHoro
kabuHeTa Homep 336 y4yebHbI kopnyc Homep 4 BI'Y

MomelieHne kabunHeTa yaoBneTBopsieT TpeboBaHnsaM CaHuTtapHo-
anngemunornormyeckmx npasun n HopmatneoB (CaHlnH 2.4.2 Ne 178-02) n ocHalleHo
obopyaoBaHueM:

-MpoekTop

MHdopmaumoHHoe obecneyeHne obyyeHuUs

MNepeyeHb y4eOHbIX nspgaHumn, UHTepHeT-pecypcoB, AOMNONHUTENbHON
nutepartypbl

B 6ubnuoTteydHbin poHO BXOAAT Yy4EOHMKKM, y4eOHO-MEeToaMYecKMe KOMMMEKTbI
(YMK), obecneunBatowme  ocBoeHve  y4yebHom  gucuunnuHbl  «buonorusy,
PEKOMEHAOBAHHbIE WM AOMNYyLWEHHblIE ANS WUCMONb30BaHMs B MpodeccMoHanbHbIX
obpasoBaTenbHbIX OpraHM3auusax, peanuaylwmx obpasoBaTefibHyl0 nporpaMmmy
cpenHero obuiero obpasoBaHus B npegenax ocsoeHus OOl CI1O Ha 6a3e 0CHOBHOro
obLero obpasoBaHusl.

BubnmnoteyHbii GoHA MOXET ObiTb 4ONOMHEH SHUMKITONEANAMM, CNPABOYHMKAMN,
Hay4YHOW M Hay4YHO-MONYNAPHOM NUTEpPaTypon 1 Apyrumm nocobmsimm no Bonpocam:

1. TpeameTt, 3agadun M 3HadeHWe Kypca obuwen Guonormm Ans Hayku, NPakTUKK U
OXpaHbl oKpyxatoLen cpeabl. CUCTeMHbIN Noaxoa B obuwien Guonoruu.

2. OcCHOBHbIE NPU3HAKN N CBOWCTBA >XMBOW Matepun. YpOBHU uepapxmmn buocmuctem.
Knaccudumkaumsa n cuctemaTtmka XnBbiX OpraHM3MoB.

3. [lpoucxoxgoeHne  Xu3Hu. ITanbl  SBOMOUUM  XMBOWM  Matepun. Teopum
NPOUCXOXAEHNA KUIHU

4. MonekynsapHO-reHeTUYEeCKMN YpPOBEHb OpPraHM3aumm >XMBbIX OpraHn3mMoB. benkn,
PepMEHTbI, X CTPOEHNE N PYHKLUN B KNETKE.

5. OCHOBHbIE XMMUYECKNE KOMMOHEHTBI KIETOK, X COCTaB, CBOMCTBA M POSb B KreTKax.

6. HeopraHudeckue coeamHeHunsa krnetok. Boga, ee cBoMCTBa U 3Ha4YeHUEe B KIeTKax.
Ponb Makpo-, MUKPO3NEMEHTOB M COSeEN B KreTKax.

7. bBwuonornyeckn BaxkHble MOMEKYIbl KIETOK, UX CTPOEHME, CBONCTBA U (PyHKLUUM.

8. CrtpoeHue, cBorCTBa U PYHKLMM NMUNNOOB.

9. YrneBogbl, UX CTPOEHME, CBOWUCTBA U POSib B KINeETKe.

10. CrtpoeHue, Buapl U QyHKLUN HYKNENHOBbLIX KUCINOT. NOHATUE O reHax n KOgMpOBaHUN
MHopMauuu.

11. AT, kaKk yHMBepcarnbHbIA UCTOYHUK SHEPrMK B KneTkax. Cnocobbl nonyyeHms AT
B KrneTKax.

12. YpoBHu perynaumm B kreTke. [loHATME O perynaumMmM akTMBHOCTU (PepPMEHTOB U
reHoB.

13. Bupychbl, nx CTpoeHue, CBOMCTBA, pa3MHOXEHWE 1 porb B nNpupoae.

14. OCHOBHbIE MOSMOXEHUA M 3Tanbl Pa3BUTUS KIETOYHOM TEOPUN CTPOEHUS KUBbIX
OopraHu3moB

15. CTtpoeHune n pyHKLMM NPOKAPNOTUYECKNX KITETOK.

16. CtpoeHune 1 PyHKLMM 3yKapnOTUYECKMX KINETOK.

17. CpaBHuUTenNbHas xapakTepuUCTUKa XXUBOTHbIX U PaCTUTESbHbIX KIETOK.



18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.
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YKnsnepeatenbHocTb kneTok. Katabonuam n aHabonmam. MexaHuambl TpaHcnopTa
BELLECTB B KITETKM N U3 KINETOK.

KunsHepeaTenbHOCTb KNeTok. [bixaHne m ero craguu. A3pobHoe 1 aHaspobHoe
AbIXaHWe KrneTok.

Xapaktepuctmka cTaguin  aspobHOro  AbiXaHWsa  KMEeTOK:  [NIMKOMU3,  LMKN
TpUKapbOHOBBLIX KUCMOT, AblXxaTenbHas Lenb NepeHoca 3NeKTPOHOB.
KunsHepeatenbHoCcTb knetok. Poct u pasButne knetok. buocuHTes 6GenkoB B
KneTkax.

KunsHepeatenbHocTb KneTok. [MutaHue. Tunbl M cnocobbl NUTAHUSA  KMETOK.
OcHOBHble NUTaTENbHbIE BELLECTBA.

YKn3HeHHbIN unkn kneTok. dasbl pasBuTua kneTok. Cnocobbl pasMHOXEHMUS KNETOK.
MwuTO3 1 ero 3HadeHne. MUTOTUYECKMIA LUK KNETOK N ero nepmnoasbl.

Menos u ero 3HayeHne. PopMmpoBaHME NOSTOBLIX KIETOK.

Mepexon OT OQHOKNETOYHbIX K MHOIOKMNETOYHLIM OopraHnaMmam. Ponb umMtonnasmbl,
a4pa 1M BHELHeW cpeabl B auddepeHumnanmmn KneTok.

Camoperynaumsi, Kak OCHOBHOM 3aKOH >XW3HeOeATEeNbHOCTUM KIEeTOK. YPOBHMU
ynpaBneHus B KNeTKe U UX XxapakTepucTuka.

MonoBoe wn 6Gecnonoe pasMHOXEHWE OpPraHM3MOB WU WX XapaKTepucTuKa.
OnnogoTtBopeHne. AMBproreHes.

MonynsuMOHHO-BMAOBOM YpPOBEHb OpraHmMsauun XuMBbIX OpraHM3moB. Bwuabl,
NonynsiuMm N OCHOBHbIE 3aKOHOMEPHOCTU UX POCTa U PasBUTUSI.

OCHOBHblE  MOMNOXEHUS  3BOMOUMOHHOM Teopun [apsuHa. CoBpeMeHHble
npeacraBneHnss o6 SBOMIOLMOHHOM TEOPUM Pas3BUTUA OPraHUYECKoOro Mupa.
Apantauusi n aBonoums.

OCHOBHblE 3aKOHOMEPHOCTU 3BOMOLMM BMONorMyeckmux cuctem. [Buxkywme cunbl
3BOMOLMN.

[MaBHble HanpaeneHusa aBonouuK: apoMopdo3, nanoaganTtaums, gereHepaums.
BuoreHeTnyecknin 3akoH pasBuTUS. buonormyecknn nporpecc n GUONOrMYecKnn
perpecc.

OcHoBHble pesynbTaThl 3BonOUMN. [1poncxoxaeHne Yyenoseka. BnvsHue yenoseka
Ha 9BOSOLMIO XXUBbIX OPraHM3MOB.

Makpo- U MMKPOIBOMNIOUMNA OpraHM4Yeckoro mMumpa. 3akOHbl HacnegCTBEHHOCTU U
N3MEHYMBOCTN OPraHN3MOB.

BroueHo3HO-OMoCcdhepHbIN YpOBEHb OpraHM3aunn Xmneblix opraHnamoB. buocdepa,
ee CTpoeHue, ABMXKYLLME CUMbl U 3aKOHOMEPHOCTU Pa3BUTUS.

MoHATME 0 HooCcdEepe N TeXHOCdEPE N HanpaBNeHNSAX UX Pas3BUTUS.
AOepHO-reHOMHbIN ypoBEHb perynaumm B kneTtke. OCHOBHbLIE OTNIMYUSA CTPOEHMS
rEHOMOB MPOKAPUOTUYECKNX U YKAPUOTTUYECKUX KIETOK.

[IOKNETOYHbIN YpPOBEHb OpraHM3auun >XMBbIX OpraHnamoB. CpaBHUTENbHas
XapakTepucTka NPoOKapnoTUYECKNX U AYKAPUOTUYECKUX KITETOK.

OHTOreHeTU4YECKUN YPOBEHb Pa3BUTUSA XMBbIX opraHnamoB. OnNnogoTBOpPEHME.
OMbpuroreHes.

BuonoBpexaeHna matepmnarnoB 1 KOHCTPYKUUIN Bbi3biIBaEMbl€ MUKPOOPraHn3mamMm u
cnocobbl nx NpeaoTBpaLLEeHUS.

Buornornyecknin Mmetoa aHanuMsa COCTOSIHUS OKpyXKatoLlen cpeabl.
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NepeyeHb OCHOBHOW U AOMNOSIHUTENBLHOW NUTEpPaTypbl, PECYPCOB UHTEPHET

HeoO6XxoauMbIX AJIA OCBOEHUA OUCLUMIIUHDI.

OcHoBHas nuTtepartypa:

1. 3axapos B.b. buonorua. O6bwas 6uonorus. 10 knacc : yrinybneHHbIn ypoBEHb

: yuebHuk / B. B. 3axapos, C. I'. MamoHToB, H. U. CoHuH, E. T. 3axaposa ; noa Hay4yHon
penakumen B. b. 3axapoBa. - Mocksa : [NpocselleHune, 2022. - 351 c.

2. 3axapos B.b. buonorusa. O6was 6uonorus. 11 knacc : yrny6neHHbIN YPOBEHSD :

y4yebHuk / B. b. 3axapos, C. . MamoHTOB, H. V. CoHuH, E. T. 3axapoBa ; nog Hay4yHON
pegakuuen B. b. 3axaposa. - Mockea : lNpocseweHne, 2022. - 266 c.

JononHutenbHasa nurte paTtypa:

1.

Buonorns : YuyebHuk gns cTyd. dak. BbiCW. cecTp. obpasoBaHus M Kypca
6uonorun dpapmavesT. dak. / H. B. Yebbiwes, . . MpuHeBa, M. B. Kosapsb, C. W.
N'yneHkos; MNoa pea. H. B. Yebbiwesa .— M. : BYHML], 2000 .— 592 c.
Buonornsa. CoBpeMeHHbIn Kypc : yd4ebHoe nocobue / nopg pepakumen A. O.
HukntnHa. — 4-e n3a., ucnp. n gon. — CaHkr-lNetepbypr : CneuJlnt, 2016. — 495
c. — ISBN 978-5-299-00719-0. — TeKCT : 9neKTPOHHbIN [/ DNEKTPOHHO-
6mbnunoTeyHas cuctema «J1aHb» : [canT]. — URL:
https://e.lanbook.com/book/103955 (pata obpawieHus: 30.08.2019)

KoposuH, B.B. BBegeHne B obuwyto 6Guonormwo. TeopeTuyeckme BOMPOCHlI U
npobnemsl : yyebHoe nocobue / B.B. KoposuH, B.A. bpbiHueB, M.I'. PomaHoBCKUMA.
— 2-e u3a., ctep. — CaHkr-leTtepbypr : JlaHb, 2018. — 536 ¢. — ISBN 978-5-

8114-2398-9. — TeKCT : 3NEKTPOHHbIN // DNEKTPOHHO-OMBNMoTeYHas cuctema
«JlaHby : [canT]. — URL.: https://e.lanbook.com/book/101830 (aata obpalieHus:
30.08.2019).

JlbicoB, NaBen KoHcTaHTUHOBWUY. Bronorna ¢ ocHoBamu 3Konormn © y4ebHuk ans
CTyA. €CTECTBEHHOHAyY., TEXH. U FTyMaHuUTap. HanpaBfeHun n crneumnanbHOCTEN
By3oB / I.K. Jlbicos, A.l. Akngees, H.A. JobpotmnHa .— M. : Beicw. wk., 2007 .—
654, [1] c.

MamoHToB, Cepren puropbesud. Obwwaa 6uonornsa : yuebHuk ona ctyq. cpea.
npod. y4eb. 3asegeHunn / C.I'. MamoHTOB, B.B. 3axapos .— U3ga. 8-e, ctep. — M.
: Boicw. wk., 2007 .— 316, [1] c.

MyctaduH, Anekcangp asucosnd. bruonorus: yyebHuk / A.l'. MyctaduH, B.B.
3axapoB. — M.: KHOPYC, 2016. — 424 c. — (CpegHee npodeccuoHanbHoe
obpasoBaHue).

O6wasa 6uonorus : y4ebHuk ansa 10 - 11 kn. obuweobpasosar. yupexaeHun / nog
pea.: O.K. bensesa, .M. ObiMmwnua .— 4-e n3a., nepepab. — M. : lNpoceeleHue,
2004 .— 303, [1] c.

O6wwasn éuonorus : YyebHuk gng 10-11 kn. ¢ yrnybn. nsydeHnem 61Monorum B LLUK.
/ 1. B. Beicoukas, C. M. Mnarones, I". M. Obimwuny v gp. ; MNoa pea. B. K. LWymHoro
n gp. — 4-e n3g. — M. : lNpoceeweHne, 2004 .— 462 c.

MexoB, Anekcangp lNeTpoBud. Buonorus ¢ ocHoBamu 3KONOrMKU . y4eBHUK Ons
CTyA. By30B, 0Oy4. MO eCTEeCTBEHHOHAy4. CrneumanbHOCTAM U HanpaBneHusm /
A.T. NexoB .— CI16. : JlaHb, 2000 .— 671, [1] c.
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