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1. NOACHUTEJIbHAA 3AMUCKA

Mporpamma obuieobpasoBaTenibHON y4yebHon ONCUUMNINHBI
«Bbrnonorua» npegHasHa4veHa ans N3y4vyeHms Gumnonorum B
npodeccmnoHasnbHbIX ObpasoBaTenbHbIX OpraHM3auusax, peanmayroLmx
obpasoBaTenbHyl0 nporpammMmy cpegHero obuwero obpasoBaHusa B
npegenax OCBOEHMA OCHOBHOW npodpeccmoHasnbHon obpasoBaTesibHOWU
nporpammbl  CIMNO (OMNOIMT CIO) Ha 6Gase oCHOBHOIO ob6LWero
obpasoBaHMA NpuM  NOArOTOBKE  KBanNMMuUMpoOBaHHbIX  pabouunx,
crny>kalmx n cneumanncTtoB cpegHero 3BeHa.

[Mporpamma paspabotaHa Ha ocHoBe TpeboBaHunm PIrOC cpepgHero
obuwero obpasoBaHus, NpeabsaBAsSAEeMbIX K CTPYKType, COoAep>XaHWuo U
pe3ynbTataM OCBO€HUA y4dyebHom aucumnnuHbl «buonorua», B
cooTBeTCcTBUM C PekomeHpauusmu no opraHusaumm nosiydeHus
cpenHero obuwero obpasoBaHna B Nnpegenax oCBoeHUsa obpasoBaTeribHbIX
nporpaMmm cpegHero npodeccuoHanbHOro obpasoBaHna Ha OGase
OCHOBHOro obuiero obpasoBaHus ¢ ydyeTomMm TpeboBaHun doeneparnbHbIX
rocyfapCTBeHHbIX oOOpasoBaTenbHbIX CTaHO4apTOB M NoJslydaemMon
npodeccmmn wunn cneumanbHOCTU cpeagHero npodeccnoHanbHOro
obpasoBaHuna (NUcbMoO [lenapTamMeHTa rocygapCTBEHHOM MNOSIMTUKU B
chepe nopgrotoBkn paboumx kagpos v AOINO MuHobpHaykm Poccuum oT
17.03.2015 Ne06-259).

CopepxaHue nporpammbl «buonorvsa» HanpaeBrneHo Ha OOCTMXKEHWe
criegylowmnx ueneun:

e nony4vyeHne pyHaamMeHTanbHbIX 3HAHUN O BUNONOIrMYECKUX cUCTEMAX
(Knetka, Opranunam, [Monynauva, Bwuag, 3kocuctema); wmctopumn
pa3BUTUA COBPEMEHHbIX NpeacTaBfieHMn O XUMBOW nNpupoae,
BblAAlOWNXCA  OTKPbITUAX B  OMONOrnvyeckom Hayke; ponu

Bmnonormnyeckon HayKu B dhopmupoBaHumn CcOoBpeMeHHOoM
€CTeCTBEHHOHay4YHOW KapTWHbI MUnpa; MeToaax Hay4HOro
Nno3HaHus,;

e OBJlA4EHUNE YMEHUAMMU FTOMNYECKMN MbICIIUTb, OOOCHOBbLIBATb MECTO U
ponb OWMOMOrMYECKUX 3HaAHUW B MNPAKTUYECKON [OEeATENbHOCTU
nogen, pasBUTUN COBPEMEHHbLIX TEXHOSOrMin; onpeaensitb XXuBble
06beKTbl B Npupoae; npoBognTb HabnwaeHUs 3a sKocuctemamum cC
LENbI X ONUCaHUSA N BbISIBIIEHUSA €CTECTBEHHbIX U @aHTPOMOrEeHHbIX
N3MEHEHUN;, HaxoauTb U aHanu3npoBaTb UHGOPMAaLUIO O XUBbIX
obObekTax;

e pa3BUTUE MNO3HaABAaATENIbHbIX WMHTEPECOB, WHTENNEKTyalrlbHbIX U
TBOpPYECKMX CNOCOBOHOCTEN oby4arowmxca B npouecce U3yyYeHus
BMOoNOrM4YecKnx SABMNEHUN; BbIOAKOLWNXCA OOCTUXKEHUN Ounonoruu,
BOWeAWwnx B OOLleYernnioBe4YecKyo KymnbTypy; CIOXHbIX W
NPOTUBOPEYUBbLIX MNyTEN pas3BUTUSA COBPEMEHHbIX Hay4HbIX
B3rnsa4o0B, naemn, Teopun, KoHuenuumn, rmnoted (0O CywHOCTU U
NPONUCXOXOEHNU XMU3HW, 4YenoBeka) B xoge paboTbl C
pa3nUYHbIMU MCTOYHUKaMM MHOPMaLINN;

e BOCNUTaHME yOBEeXOEeHHOCTU B HEeOoOXOAMMOCTU MNO3HAHUS >XMBOW
npupoabl, HEOBXOANMOCTN paLMOHarIbHOro MPUMPOAONOSib30BaHUSA,
6epexXHOro OTHOWEHUSA K NPUPOOHbIM pecypcaM U OKpyXKatroLen
cpege, CcoOCTBEHHOMY 300pPOBbH; YBaXEHUA K  MHEHUIO
ONMoOHeHTa Npun obcyXaeHmnm bnonorndeckmx npobnem;

e MCMONb30BaHME NMPUOBPETEHHbIX BUOMOrMYEeCcKUX 3HAHUN N YMEHUN
B MNOBCEOHEBHOWM XW3HU AONSA OUEeHKM TNocneacTtBui  CBOEN
aeatenbHOCTU (M AeAaATernbHOCTU ApYrux f4en) no OTHOLUEHUIO K
OKpyXKatLien cpene, 300pPOBbIO Apyrux rnogen u cobCTBEHHOMY
300poBbIO; OBOOCHOBaHME W cobntogeHne mep npodunakTukn
3aboneBaHun, OKasaHuWe nMepBOM NOMOLWM NpM  TpaBMmax,
cobnogeHne npasun NnoBegeHnUs B npupoge.

Mporpamma y4yebHOM aucumnnuHbl «buonorna» sBNAETCA OCHOBOM
ana paspaboTkm paboumx nporpamMm, B KOTOPbIX nNpodeccuoHasrnbHble
obpas3oBaTenbHble oOpraHusauuu, peanuayruwne obpasoBaTesbHYHO
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nporpammMmy cpegHero obuwero obpasoBaHua B npegenax OCBOEHUS
oror CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHUs, YTOYHAKOT
cogepxaHue y4ebHoro matepuarna, nocnegoBaTeflbHOCTb €ro U3yvyeHus,
pacnpegeneHne y4ebHbIX 4YacoB, TemMaTuky pedepaTtoB (OOKnagos),
BUObl CaMOCTOATENbHbIX paboT, y4yuTbiBas crneunduky nporpamMmm
NOAroTOBKM KBANMUUUPOBAHHbIX pabo4nx, cnykawmx n cneumanmncToB
cpenHero 3BeHa, ocBamBaemMown npodeccum nnn  cneymanbHOCTU.

NMporpamma MOXeT ucnonb3oBaTbCA OpYrMMU  nNpodeccuoHasnibHbIMU
obpaszoBaTenbHbIMU opraHmsaumsamm, peanusyoLwmmm
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHua B
npegenax ocsoeHusa OOl CI1O Ha 6a3e OCHOBHOIo obuwero
obpa3oBaHua — nMporpamMmbl NOArOTOBKM  KBaANMUUNPOBAHHbLIX
pabo4unx, cnykawmx, nporpamMmmbl NOAroTOBKU crneymanmcToB cpegHero
3seHa (IMNMNKPC, Nnricca).

2. OBLUAA XAPAKTEPUCTUKA YYEBEHOW OUCUMUNNUHbLI «BUONOrUs»

brnonorna — cucrtema Hayk, may4datrouwas BCe acreKkTbl XU3HU, Ha
BCEX YPOBHAX OpraHunsauunm XMBOro, HauMHasi C MOJSIEKYNAPHOro u
3akaH4ymBas OBunocdepHbIM. ObbekTamm n3yyeHunsa  Guonormm
ABMAOTCA XXUBblI€ OPraHU3Mbl, UX CTPOEHUE U XN3HEeOEATENbHOCTb,
nx MHoroobpasmne, NpouCxoXxaeHue, 3BOSUUA U pacnpenerieHme
>XXMBbIX OpraHn3mMoB Ha 3emne.

O6uwas Gunonorus nayyvyaet 3aKOHbI NCTOPUYECKOro "
MHOMBUAYaArNbHONO pas3BUTUS OpPraHU3mMoB, OOLIME 3aKOHbl XXWU3HU N Te
0COBEHHOCTMN, KOTOpble XapaKTepHbl OfiIA BCEX BUOAOB XUBbIX CYyLLECTB
Ha nnaHeTe, a TakkKe UX B3auMOOEeNCTBUE C OKpy>KakLlen cpenon.

Buonoruna, Takum obpasom, ABNAETCA O4HOW M3 OCHOBOMOSararowmnx
HayK O >XM3HW, a BnageHue OUOoNOrM4ecKMMn 3HaHUMSAMU — OOHUM U3
HeobXO4NMBbIX YCITOBUIN COXPAHEHUS XXU3HM Ha MIaHeTe.

OcHoBY copgepXaHusi y4ebHon guncumnnmHel «buonorna» cocrtaBnsaoT
cnegywuwune Beagywme unaen:  oTnunumUTeribHble  NPU3HaAKU  XKUBOW
npupoabl, ee ypoBHEBAsI opraHm3auusa un aponwouusa. B cooTBeTcTBUM C
HUMWN BblOENEHbI codepXKaTelibHble JIMHUU. OMOoNorma Kak Hayka;
Ouonornyeckne 3aKOHOMEPHOCTU; MEeTOoAbl Hay4YHOro MO3HaHUS; KINeTKa;
opraHuam; Nonynsauus; Bug; 3Kocnuctemol (B TOM 4ncrie 6uocdepa).

CopeprkaHne y4ebHOWM OUCUMMNIMHBI HanNpaBfieHO Ha noAroTOBKY
obyyalwWwmnxcss K peleHnto BaxXHenwux 3agad, CcToawmx nepeq

Ouornorn4eckor Haykow, — Mo paunoHaribHOMY NMPUPOAOMNOSIb30BaHUIO,
oXpaHe OoKpy’Kalollen cpeabl U 300pPOBbA  NIOOEN.
npodpeccmnmoHarnbHbIX obpasoBaTenbHbIX opraHmsauymsix,

peann3ywwmnx obpasoBaTeribHyl0 nporpamMmmy cpegHero obuiero
obpasoBaHua B npegenax oceoeHua OOl CrO Ha 6a3e OCHOBHOroO
obuwero obpasoBaHus, M3lydeHue ydebHoW AOucuunuHbl «bBuonorusa»
nmeet cBOMm 0coBeHHOCTH B 3aBMCUMOCTM oT npodunsa
npodeccmnoHanbHOro ob6pasoBaHus, 6asupyeTcs Ha 3HaHUAX
oby4arwmnxcs, NoNy4vYeHHbIX MpU U3y4YeHun Buonormmn, XumMmumn, U3nKu,
reorpadum B OCHOBHOW LLKOJe.

Mpn oceBoeHmn npodcgeccun CIMO wu cneuymanbHocten CI10
TexHun4yeckoro npoduna npodeccnmoHanbHoro obpasoBaHusa Guonorus
nayvyaertca Ha 6asoBom ypoBHe PIOC cpepHero obuwero obpasoBaHus,
npun ocsoeHun npodpeccun CIO un cneymanbHocten CI1O ecTtecTBEHHO-
Hay4yHoro npodunsa npodeccnoHanbHoro obpasoBaHusa 6Guonorus
nayvyaetca 6onee yrnybneHHoO, Kak npodunbHaa ydebHas gucunnnumHa,
yuduTbiBaoLwas cneundouky ocBanBaeMbIX npodpeccumn nnu
cneumanbHocTen. OTO BblpaXxaeTca B coaepXxXaHun oby4deHus,
KONM4yecTBe 4acoB, BblAeNsaeMblX Ha U3yvyeHmne oTaeribHbIX TeM y4ebHon
AncumnnuHel, rnybuHe wux ocBoeHua obyyvarwmmucsa, obbeme wu
Xxapakrepe NpPakTU4eCcKnx 3aHATUN, OEeMOHCTpauun, BMaax
BHEAyOAUTOPHOW cCaMOoCTOoATEeNbHOM paboTbl CTYQEHTOB 1 T. M.

Mpn ocBoeHun cneunansHocten CI1O rymaHuTapHoro npodwuns



npodeccmnoHanbHoro obpasoBaHua 6uonorna wmusyydaeTcs B paMkax
y4yebHon gucumnnunHbl «EcTecTtBo3HaHMe» obsasaTtenbHoOW npegmMmeTHOM
obnacTtu «EcTecTBeHHble  HayKu» droC cpegHero  obuwero
ob6pa3oBaHuA.

Mpn oTbope copepxaHus y4debHOM gucuunuHbl «buonormnax»
MCMOSb30BaH KynbTypocoobpasHbivi nogxon, B COOTBETCTBUN C KOTOPbIM
obyvarwmeca OOMMKHbl YCBOUTb 3HaHUS U yMeHUs, Heobxogumble Ons
cdbopmumpoBaHusa  obwen  KynbTypbl, onpegenswouwen agekBaTHoeE
noBeaeHne 4yerioBeka B OKpyxawulen cpeae, BocTpeboBaHHbIE B XXU3HU
M B NPakTU4eCKoOn AeATesribHOCTU.

Ocoboe BHUMaHME yaerieHo J3KOoSIorM4eckomMmy obpasoBaHUO W
BOCNUTAHUIO oOby4yawwmxca, QOPMUPOBAHUIO Y HUX 3HaAHUKW O
COBPEMEHHOW €CTEeCTBEHHOHAYy4YHOW KapTuHe Mupa, LEHHOCTHbIX
OpuUeHTauun, 4To cBuaeTenbCTByeT O rymaHusaumm 6monornvyeckoro
obpa3oBaHuA.

CopepxaHune y4yebHoun ANCUMUNSTNHbBI npegycmaTtpuBaeTt
dopmupoBaHmne y obyyarowmxcsa oblieHayuYHbIX 3HaHUW, YMEHUN =
HaBbIKOB, YHMBepcasibHbIX CNOCOOOB AOEATENbHOCTU WU KIOYEeBbIX
KOMNETEeHUMI, BKKYaWMUX YMeHne cpaBHMBaATb 6Guonorndeckme
006beKTbl, aHanuanpoBaTb, OUEeHMBaTb W 00606wWwaTb MNofyYeHHbIe
cBefeHunsa, ymMeTb HaxoauTb W UCMosfib3oBaTb nHdopmauuto n3
pas3nnYHbIX NCTOYHMKOB.

B copgepxaHun y4ebHON OUCUUNSIIMHBI KYPCUBOM BblerieH maTtepuan,
KOTOpPbIN NPU N3yHEHUN BUNONOTMMN KOHTPOSIIO HE  MOANIEXUT.

N3yueHne obuweobpasoBaTenibHOM y4yebHom ONCUNNTNHBI
«Brnonorunax» 3aBepLiaeTcs noasengeHnem NTOroB B ¢opwme
anddepeHUMpoBaHHOIO 3a4eTa B paMKax NpoOMeEXyTOYHOMN aTTecTaumm
ctyaeHToB B npouecce ocsoeHus ONNOI CIO ¢ nonyyeHnem cpegHero
obuero obpasosaHus (MNIMKPC, MNIMNCC3).

3. MECTO YYEBHOW ANCLUNITUHbI B YYEBHOM MJIAHE

YyebHaa aucumnnuHa «bunonorus» siBnaetcs y4ebHbIM npeamMmeTom
no BblIbopy un3 obasaTesibHOWM npeamMeTHon obnactun «EcTtecTBeHHble
Haykn» ®IOC cpenHero obuwero obpasoBaHuUs.

B npodeccmoHarnbHbIX obpasoBaTersibHbIX opraHmsauyusx,
peanuadyowmx obpasoBaTenibHy0 nporpamMmmMmy cpegHero oobuero
obpasoBaHua B npegenax ocsoeHusa OlOIM CIMO Ha 6a3e OCHOBHOro
obulero obpasoBaHus, ydebHas gucuunnuHa «buonorms» mndydaetca
B obweobpasoBaTtenbHOM uukie ydyebHoro nnada OOl CIO Ha 6ase
OCHOBHOro obuwero obpa3oBaHUA C NOfyYeHnem cpeagHero obuiero
obpasoBaHuga (MMKPC, TMNCC3).

B y4yebHbix nnaHax TMMKPC, MNMNCC3 mecTto y4yebHOM OUCUUNIIUNHDI
«buonorna» — B cocTaBe obuieobpasoBaTefibHbIX Y4eOHbIX
AVNCUMNIIVH NO BblIbOpy, opMUpPyEMbIX N3 0b6A3aTENbHbIX NMPeaMeTHbIX
obnacten ®IrOC cpengHero obuiero obpasoBaHuga, gns npodgeccumn CIro
nnun cneunarnbHOCTEN Crio COOTBETCTBYIOLLENO npodounns
npodeccmnoHanbHOro oobpasoBaHus.

4. PE3YNbTATblOCBOEHUA YYEBEHOW AUCLIUMNIIUHDI

OcBoeHune coaepxaHus y4eOHom AVUCLUNINHDBI «Bronorusa»
obecneunBaeT AOCTUXKEHNE CTyAEHTaMK Crneaywmx pe3ynbTaToB:

e JTUMHOCMHDbIX:
- CCpOpMI/IpOBaHHOCTb vyBCTBa ropgoCctm mn yBa>XeHmda K nCtopmn m

JOCTMXKEHUNAM oTe4yecTBEeHHOM ounonornyeckom HayKu;
npegcraBfieHNsa O LEeNOCTHOW eCTeCTBEHHOHay4YHOW  KapTuHe
MUpa;

- NOHMMaHne B3aMMOCBA3U 7 B3aMMO3aBMCUMOCTM
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€CTeCTBEHHbIX HayK, WX BJIIMAHUA Ha OKpyXXallLlly cpeny,
3KOHOMUYECKYIO, TEXHOMNOMMYECKYH0, COLMNaribHyt0 1 3TUYECKYHO
cdepbl 4eAaTernbHOCTU YenoBeka,;

CcnocobHoCTb ncnonb3oBaTtb 3HaHUA o] coBpeMeHHOoM
€CTECTBEHHOHAY4YHON KapTuHe Mupa B obpasoBaTenbHOW W©

npodeccmnoHanbHoOm AeATenbHOCTH; BO3MOXXHOCTU
MHpOPMaLMOHHOW cpeabl Ana obecnedyeHUa NpoaAYKTUBHOIO
camoobpasoBaHus;

BNageHne KyIbTypoOW MbILNEHUSA, CMOCOBHOCTbL K 0606LueHuto,
aHanuay, BOCOpUATUIO UHdOopMauum B obBnacTn ecTeCTBEHHbIX
HayK, MOCTaHOBKe UuUenn un BblIOOpYy nyTen ee [OOCTMXKEHUA B
npodpeccmnmoHansHon cdepe;

CNocoBHOCTb pPYKOBOACTBOBaATbCA B CBOEW [OeATEerIbHOCTU
COBPEMEHHbIMW  NpUHUUMNAMW  TOSMIepaHTHOCTWU, Auanora wu
COTpyAHUYECTBA; FOTOBHOCTb K B3aMMOOEWUCTBUIO C Kosineramw,
paboTe B KONMEKTUBE;

rOTOBHOCTb MCMOSMb30BaTb OCHOBHble MeToAbl 3awuTbl  OT
BO3MOXHbIX MNoOcCneacTBun aBapumn, KaTacTpod, CTUXUNHbIX
6epncrTeun;

obnapgaHue HaBblkamMu 6e3onacHon paboTbl BO BPEMSA MPOEKTHO-
nccriegoBaTesribCKOM U 9KCNepuMeHTanbHOW OeATernbHOCTU, npu
ncnonb3oBaHMK NnabopaTopHoro o6opygoBaHus;

CMOCOBHOCTb NUCMONb30BaTb NPUOBPETEHHbIE 3HAHUSA N YMEHUA
B NPaKTU4YEeCKON OeATEeNIbHOCTU U NOBCEOHEBHOW >XU3HU ONS
cobnogeHnsa mep npodunakTUKm OoTpaBfIEHUN, BUPYCHbIX W
apyrmx 3aboneBaHun, CTpeccoB, BpegHbiX TMpuBblveKk (Ky-
peHusa, arnkorosimama, HapkKoOMaHuW); npaBusl NoBeOeHUsA B
npupogHomn cpeae;

rOTOBHOCTb K OKas3aHUIO NepBOW MoMolM npu TpasBMmax,
MPOCTYAHbIX W Agpyrux  3abonesaHusX, oTpaBfieHnAXxX
NnUALLEBLIMN NPOAYKTaAMU;

MemanpeoMemHbIX.

OCO3HaHMme coumarnbHOW 3HAYMMOCTU CBOEN
npodeccun/cneymanbHOCTHU, 0bnagaHne MmoTuBaLmen K
OCYLLEeCTBJIEHUIO MPOdeCcCnoHaANbHON OeATEeNbHOCTHU;

NoBbILLEHNE UHTESNEeKTYyasrlbHOro YpoBHSA B Npouecce usyyeHus
ononorn4yecknx ABNEHUN; BblaaloLLMXCA OOCTUXXEHUN
Obuonorun, Boweawunx B obuwedyenoBe4yeckyro KynbTypy;
CNOXHbIX M MNPOTUBOPEYUBLIX MYyTEN Pa3BUTUA COBPEMEHHbIX
Hay4HbIX B3rnsa4oB, maewn, Teopun, KoHuenuun, rmnotes (o
CYLLHOCTU U TMNPOUCXOXKOEHUMN >XKU3HU, 4YerioBeka) B Xxoae
paboTbl C pasnMUYHbIMMN NCTOYHMKaAMN MHpOopMauum;

CNocobHOCTb opraHm3oBbIiBaTb COTPYyAHUNYECTBO
€OVNHOMBbILLUIIEHHUKOB, B TOM 4uUCll€ C UCNOJfib30OBaAHUNEM
COBPEMEHHbIX NMHPOPMaLMOHHO-KOMMYHUKALMOHHbIX
TEXHOJIOTNMN;

cnocobHoCTb noHnmMaTb NPUHUUNbI YCTOWYNBOCTHU n
NMPOAYKTUBHOCTM >XUBOW Mpupodbl, MyTU ee WU3MEHEeHUa nopg
BIMUAHNEM AHTPOMNOreHHbIX dakTopos, cnocobHocCTb K

CUCTEMHOMY aHanuay rnobanbHbIX 3KOMOrM4Yeckux npobnewm,
BOMPOCOB COCTOSIHUSI OKpy)kalouwen cpenbl U pauuoHaribHOro
MCMOJb30BaHUA NPUPOAHbLIX PECYPCOB;

yMeHne obocHOBbIBATb MECTO U POSfib BUOMNMOrMYECKUX 3HaHUN B
NpakTU4YecKkon [edATenbHOCTU naen, pasBUTUM COBPEMEHHbIX
TEeXHONOri; onpeaensTh XXnBble 06bEKTbLI B NpUpoae; NPpoBOAUTb
HabnwaeHUs 3a 3KoCcMCTEMaMM C  Uenbl MUX onucaHusa wu
BbISIBIEHUSI €CTECTBEHHbIX W  AHTPOMOreHHbIX WU3MEHEHWN;
HaxoOAuUTb U aHanNU3npoBaTb MHAPOPMALUIO O XMBbIX OObEKTaX;
CMOCOBHOCTbL MNPUMEHATbL GUMONorMyeckue U  3Konorudeckue
3HaHUS ONsi aHanusa npuknagHbix nNpobnem  Xo3siNCTBEHHOMN
NEATENbHOCTY;

CrMocoBHOCTb K camMocTosiITENIbHOMY npoBeaeHunto



nccnegoBaHun, nocTtaHoBKe €CTeCTBEHHOHAaY4HOro
3KCNepUMeEHTa, WUCMNOSIb30BaHUIO UHMPOPMALMNOHHbBIX TEXHOMOIMMn
AN peweHnsa Hay4HbIX U npodeccnoHanbHbIX  3agav;

— CMNOCOOHOCTb K OUEHKe 9TUYEeCKUX acChneKkToB HEeKOTOpbIX
nccriegoBaHnm B obnactm  GumoTexHonorun (KIoHupoBaHume,
WCKYCCTBEHHOE OnnoaoTBOpPEHMUE);

e npedMemHsbIx.

- CcopMMPOBAHHOCTbL NpeacTaBeHn O posin U Mecte Gumonorum B
COBPEMEHHOMN Hay4YHOW KapTUHE Mupa; NOHMMaHue ponuv
6unonormm B OpMMPOBaAHUKN Kpyrosopa U PYHKUMOHaNIbHON
rpaMoOTHOCTU ONA pelleHUs npakTudeckux 3agad;

- BrnageHue OCHoBorMofararwmmmn MOHATUSAMM "
npegcrasneHNaMn O XUBOW  nNpupope, ee  ypOBHeBOW
opraHusaumm " aBonounu; yBepeHHoe nornb3oBaHue

6mnonorn4yeckon TEPMUHOSIOTMEN U CUMBOJINKOW;

- BnageHme OCHOBHbIMM  MeTodaMu  Hay4yHOro no3HaHwus,
NCNOSIb3yEMbIMU MPU OMONMOIrMYECKNX UCCeaOBaHUAX XUBbIX
OBOBbEKTOB N 3KOCUCTEM: ONNCaAHUEM, NU3SMEPEHMEM, NPOBEOEHNEM
HabnaeHUn; BbIABIEHME N OLEHKA aHTPOMOreHHbIX U3MEHEHUN
B npupoae;

- chopMMpOBaAHHOCTb yMeHUn OOBACHATbL pe3yfnbTaTbl
OMONOrM4ecKnx  SKCNEPUMEHTOB, pewaTtb 39feMeHTapHble
ounonornyeckue 3agavdu;

- chopMMPOBAHHOCTb COOCTBEHHOM MNO3MLUMN MO OTHOLUEHU K
Bmnonormnyeckon NMHpopmMaLuumn, rnosny4yaemMmou n3 pasHbIX
MCTOYHMKOB, rnobarnbHbIM 3KONIOMMYECKMM npobnemam u nyTam
UX peLueHus.

5. COOEPXAHMUE YYEBHOW ANCLMNNUHbI

BBegeHune

O6bekT nsydeHunsa oGuonorum — xueasa npupoga. NpusHaku XuBbiX
opraHmsamMoB ” WUX MHoroobpasme. YpoBHeBasi OpraHm3auus >XMBOW
npuvpoabl un a3Bonwoumna. Metogbl no3HaHuA xXumBon npupoabl. O6wime
3akoOHOMepHocTu ©6uonorun. Ponb 6uonormm B opMmMpoBaHUU
COBPEMEHHON €eCTEeCTBEHHOHAY4YHON KapTUHbI MUpa W MPaKTUHECKOWN
aeatenbHOCTU nogen. 3HadyeHne Guonorum Npu OCBOEHUM npodeccunm m
cneunanbHOCTen cpeagHero npodgeccnoHansHOro obpasoBaHus.

HAdemoHcmpauyuu

Buonornyeckne cuctemMbl pas3HOro YpPOBHA: KNeTKa, OpraHusm,
nonynauusa, akocucrtema, buocdepa.

LlapcTtBa >kuBow npupobl.

1. YYEHME OKINETKE

XumMmunyeckana opraHusauma Knetku. Knetka — anemeHTapHas >Xuas
cuMctemMa U OCHOBHAas CTPYKTYPHO-(PYHKUMOHANbHaa eguHuua BcexX
XXUBbIX OpraHn3mMoB. Kpamkas ucmopus Uu3ydYeHUsl KIiemku.

Xnmunyeckas opraHnsaumsa knetkn. OpraHm4yeckme n HeopraHmyeckme
BELLECTBA KNETKN N XUBbIX OpraHn3amoB. benku, yrmeBoabl, nunugbl,
HYKNENHOBbIE KNCMNOTbI M UX POSib B KreTKe.

CtpoeHune n cyHKUMM KrneTKU. [pokapnoTuyeckme m aykapuoTudeckme
KneTkn. Bupychbl kak HekrneTtoyHasa dopma XU3HU U Ux 3HadeHue. bopbba ¢
BUpPYCHbIMU 3aboneBaHnavmun (CMNMO v gp.) Uutonnasma u kneTto4yHas
MmemMmbpaHa. OpraHoubl KIeTKW.

Ob6meH BewecTB M npeBpalieHUe 3Heprum B Knetke. [lnactudeckun wu
SHepreTuyeckmi obmeH.

CTtpoeHne un pyHkumm xpomocom. [HK — Hocutenb

HacnegcTBeHHOU MHOpMaUUn.

Pennukauna OHK. NeH. TeHeTn4vecknn kog. buocuHtes Genka.



YXn3HeHHbIN uMKN KNeTKU. Knetkn n nx pasHoobpasme B MHOTOKIIETOYHOM

opraHusme.
LuppepeHyuposka Kriemok. Kneto4Has Teopusa CTPOEHUSA
OpPraHM3mMoB.

MwnTo3. UuToKknHes.

HdemoHcmpauyuu

CTpoeHune n cTpykTtypa

6enka. CtpoeHue

monekyn AHK n PHK.

Pennukauna OHK.

CxeMbl aHepreTunyeckoro oomeHa n buocuHTesa 6Genka.

CTpoeHue KneTok npoKapmuoT U 9yKapmoT, CTPOEeHUe U MHoroobpasuve
KNEeTOK paCcTEHUN U XKUBOTHbIX.

CTpoeHue Bupyca.

doTorpadum cxem CTpoeHUs

XpomMocoMm. Cxema CTpoeHusi

reHa.

MuTos.

lNpakmu4yeckue 3aHaIMUS

HabnogeHne kneTtok pacTeHUM U XKUBOTHbIX NOA MWUKPOCKOMOM Ha
roToBbIX MUKpoOnpenapartax, UxX onucaHue.

MpuroTtoBneHne n onucaHne MMKponpenapaToB KMNeTOK pacTeHUN.

CpaBHeHMEe CTPOEHUS KINETOK paCTEHUN U XXUBOTHbIX MO NOTOBbIM

MUKponpenapaTam.

2. OPTAHU3M. PA3MHOXEHVME W WHAOMBWAOYAIIbBHOE PA3BUTUE
OPIrAHN3MOB

Pa3smHoOXeHune opraHmamoB. OpraHnam — eaunHoe uernoe. MHoroobpasune
opraHnsmoB. PasMHOXeHne — BaXXHenllee CBOUCTBO XMBbIX OPraHM3mMoB.
NonoBoe n 6ecrnonoe pasamMmHoXeHune. Menos. O6pasoBaHMe MOMOBbIX
KNeTok U OonnogoTBOpPEHME.

MHauBupgyanbHoe pas3BuTUE opraHusma. OMOpuoHanbHbIi  3Tan
oHTOoreHesa. OCHOBHble CTaaun aMOpuoHanbHoOro passutusa. OpzaHozeHes.
lNocmambpuoHanbHOoe  pa3sumue.

CxoacTtBo 3apogblillen npeacraBuTesrien pasHbiX FPynn NO3BOHOYHbIX
Kak CBMOETENbCTBO UX 9BOSIIOUMOHHOro poactea. NpuynHbl HapyLleHun
B pasBuUtTMn  OPraHM3MoOB.

MHauBuagyanbHoe pas3BuTUE 4YenoBeKka. PenpoaykTMBHoe 300pOBbeE.
MocneacTBns BNUAHUS  anKorofid, HUKOTUHA, HaPKOTUYECKUX BELLECTB,
3arpsisHeHnsa cpeabl Ha pas3BUTUE YerloBeKa.

demoHcmpauyuu

MHoroobpasne opraHmM3moB.

O6MeH BelwlecTB U NpeBpalieHne aHeprmm

B KrneTke. POTOCUHTES.

HeneHune

KNeTKW.

MwnTo3.

Becnonoe pasamMHoXxeHune

opraHnamoB. ObpasoBaHune

MONOBbIX KINETOK.

Mewnos.

OnnogoTBoOpeHUe Yy pacTeEHUN.

NHonBmngyanbHoe pasButme

opraHunama.

Tunbl NOCTAaMOPMOHANBHOTO Pa3BUTUSA XKUBOTHbIX.



lNpakmu4yeckoe 3aHaIMus
BbisiBrneHne n onucaHne npusHakoB CXOACTBa 3apobillen YerioBeka
U OPYrux TMMO3BOHOYHbIX KakK [goKkasaTenbCTBO WX 3BOSTIOLMOHHOIO
poacTtea.

3. OCHOBbI TEHETWKW 1 CEJTIEKLINWA

OCHOBBI y4eHUs1 0 HacneacTBEHHOCTU U UBMEHYMBOCTU. [ eHeTMKka — Hayka
O 3aKOHOMEPHOCTSAX HacnegCcTBEHHOCTM U M3MEHYMBOCTU OpraHu3mos. [.
MeHOenbo — OCHOBOMOOXHWUK TFEHETUKN. [eHeTndeckaa TepMMHOMNOrus
M CUMBOIMUKA.

3aKoHbl reHeTUKn, yctaHoBmneHHble . MeHgenem. MoHormépmnagHoe u
anrmépuagHoe ckpelwmBaHme XpoMocoMHasa Teopusa HacnencTBEHHOCTMU.
Bzaumoodetcmeue eeHos. [eHeTuka nona. CuerisieHHoe ¢ [10/1OM
HacriedogaHue. 3HavYeHue TreHeTUKU AOnsa cenekuymm wnu  MeguuUHblL.
HacnepgcrtBeHHble 60Mne3Hn 4yernoBeka, UX NpUYMHbL U NpodunakTuka.

3aKOHOMEpPHOCTU U3MEeHYUBOCTU. HacnencrteeHHada, unm reHoTunmnyeckas,
N3MEHYMBOCTb. MopgudumkaumoHHas, nnm HeHacneacTBeHHas,
N3MEHYNBOCTD. MeHeTuKa yenoBeka. eHeTuka " MeanumHa.
MaTtepumanbHble OCHOBbI HAacrneacTBEHHOCTU U UBMEHUYMBOCTU. [eHeTuKa u
3BOJIIOUMOHHAA Teopua. [eHeTuka nonynsuun.

OCHOBbI cenekuumn pacTteHUn, XXMBOTHbIX U MUKPOOPraHU3MoB. [eHeTuka —
TeopeTnyeckaa ocHoBa cenekuun. OpgomallHMBaHUE  XXMBOTHbIX U
BblpallMBaHME KyNbTYPHbIX PAaCTEHM — Ha4vasribHble 3Tanbl Cenekuuu.
YyeHne H. . BaBunoBa o ueHTpax MHoroobpasus N MNPOUCXOXOEHUSA
KynbTypHbIX pacTteHun. OCHOBHble MeTOoAdbl Cenekumu: rmbpuamsaumsa wu
NCKYCCTBEHHbIN OTOOp. OCHOBHbIE OOCTUXEHUS COBPEMEHHON CeneKkuuu
KYNbTYPHbIX PAaCTEHUN, OOMALUHUX >XUBOTHbLIX U MUKPOOPraHMU3MOB.

BuoTtexHonorna, ee [OOCTMXEHUA U MNepcrnekTuBbl  pasBUTUSA.
Omuyeckue acrekmbsl HEeKoOmopbix docmuxxeHul 8 6uomexHosioauu.
KrnoHuposaHue >xueomHbix (pobrieMbl KIOHUPOBAHUS YE/I08EKA).

HdemoHcmpauyuu

MoHormépugHoe n anrmbpungHoe cKkpewmBaHume. MepekpecT

XPOMOCOM.

CuenneHHoe HacnegosaHue. MyTtauun.

LleHTpbl MHOroo6pasmna n NPoOUCXoXOEHUA KYyNbTYPHbIX pacTeEHUN U
AOMaLUHNX XXNUBOTHbIX.

Mbpugnsaumsa. MIckyccTBeHHbIN OTOOP.

HacnepncrtBeHHble ©ones3Hu 4YyernoBeka.

Brnunsanwne ankoronuama, HapKoMaHuu, KypeHus Ha

HacnencTBEHHOCTD.

lNpakmu4yeckue 3aHAMUS

CocTaBneHune npocTennx CXemMm MOHOrmépmaHoro m amrnépuaHoro

cKkpewmBaHua. PewleHne reHeTudeckux sagad.

AHanuni gpeHoTUNN4YEeCKOM N3MEHUYNBOCTMN.

BbissBneHne myTtareHoOB B OKpy>KaloLleNn cpeae M KoCBeHHas oueHka
BO3MOXXHOIO UX BIIMAAHUA HA OpraHmn3m.

4. NPONCXOXAEHNE N PASBUTUE XN3HN HA 3EMIIE.
SBONMOUMNOHHOE YYEHWME

MpouncxoxaeHne u HavanbHbIe 3Tanbl Pa3BUTUA XKU3HU Ha 3emne. [MnoTes.bl
NpoUC-  XOXOEHUA  XU3HWU. WI3ydeHMe OCHOBHbIX 3aKOHOMEPHOCTEN
BO3HUKHOBEHUSA, PasBUTUSA N CYLLLECTBOBAHUSA XN3HU Ha 3emrie. YCrnoXXHeHne
YKMBbIX OpraHM3mMoB B npolecce 3Bonounn. MHoroobpasne XuBoro mwupa
Ha 3emrie n COBpeEMEHHasa ero opraHusauyus.

UcTopusa pasButmna 3BONIIOLUMOHHBLIX naen. 3HadeHune padot K. JlnHHes, XK.
6. Jlamapka B pasBuTUM  3BOSNOLUMOHHbLIX uaen B  Ouonorun.
JBonunoHHoe ydyeHnme Y. [apsBuHa. EcTtecTtBeHHbIn oT6O0Op. Pornb
3BOJTIIOLIMOHHOIO ydyeHus B hopmmpoBaHuun coBpeMEeHHOM
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€CTeCTBEHHOHAay4YHOU KapTUHbI Mupa.

MukpoaBoniouma 1 Makpoasonwouusa. KoHuenuusa suaa, ero Kputepuu.
Monynauma — CTpyKTypHas egmHuua Buaa v aponoumn. smxkyLime cusbl
aponwumn. CuHTeTn4deckasa Teopusa asonwumn. Mukpoassonouus.
CoBpemMeHHble npeacrtasneHns o BugoobpasosaHum (C. C. HeTBepukos,
U. N. WmanbrayseH). Makpoasosniounda. [dokaszatenbcrBa 9BOSIHOLUN.

CoxpaHeHune buonornyeckoro MHoroobpasmsa Kak ocCHoBa yCTOMYMBOCTU
Bnocoepbl U nporpeccuBHoro ee pasBuUTuUA. [pUYMHBI BbIMUPAHUS
BUOOB. OcHoBHblE HanpaBneHus 3BOJSTIOLMOHHOIO nporpecca.
Buonornyecknin nporpecc n 6MonNornMvyeckmm perpecc.

HAdemoHcmpayuu Kpntepun snga. CTpykTtypa nonynsaunmn.

AfoanTuBHble 0OCOBEHHOCTN OpPraHU3MoOB, MX OTHOCUTESbHbLIN XapakTep.

OBOSIIOLUMOHHOE OAPEBO pacTUTESIbHOIoO Mupa.

OBOSIIOLUMOHHOE OPEBO XNUBOTHOIMO Mupa.

MNpegcraButenn pegknx UM uUcHesawwWwMxX BUOOB pacTeHUn un

XKNBOTHbIX.

lNpakmu4yeckue 3aHsIMust

OnuncaHune ocoben ogHoro Buga no Mopdosriorm4yeckomMmy  KpuTepuio.

NMpucnocobneHmne opraHM3amMoB K pas3HbIM cpedam obuTaHua (BogHOWN,
Ha3eMHO-BO34YLLUHON, MOYBEHHOW).

AHanu3 n oueHka pasrinyHbIX TMNoTe3 NPOUCXOXKAEHUA XKU3HW.

5. NMPONCXOXOAEHVE YEJTOBEKA

AHTponoreHe3. 3Bonounsa npumatoB. CoBpeMeHHble runoTesbl O
NnpoucXoXxaeHnn 4Jeriopeka. [lokasaTenbcTBa poacTBa 4erioBeka c
MIEeKONUTaLWUMN XKUBOTHbIMU. DTanbl 3BOMOLMN YeNoBeKa.

YenoBeyeckune pacbl. PoacrtreBo M eguMHCTBO NMPOUCXOXAOEHUA
yenoBe4deckux pac. Kputnka pacusma.
HdemoHcmpauyuu

UepTbl cxoactBa © pasnumyuua 4YerioBeka U XUBOTHbIX. YepThbl
CXOAcCTBa YernoBeka n NnpumMmaToB.

NpouncxoxaeHne yenoBeka. Henose4veckne pacsoil.

lNpakmu4yeckoe 3aHsmue

AHann3 n oueHkKa pasnunyHbIX TMNOTe3 O NPOUCXOXAEHUN  YernoBeKa.

6. OCHOBbI3KOJTOIMMu

JKonormss — Hayka O B3aMMOOTHOLUEHUSX OpraHU3MOB Mexay cobon u
OKpyXawlen cpenou. IKosrorndyeckme Maktopbl, UX 3HaAYEeHUEe B XKU3HU
OopraHm3mMoB. JKonoruyeckme cuctembl. BuagoBasa u npocTpaHCTBEHHas
CTPYKTypa 9kKocuctem. [liuieBble CBSI3U, Kpyro- BOPOT BeLWecTB WU
npeBpaLleHmne 3Heprum B aKocuctemax. MexBuaoBble B3aMOOTHOLUEHUSA
B OKOCUCTEME: KOHKYpeHUUs, CUMOMo3, XULHUYECTBO, MapasnTuU3Mm.
lNpu4uHbl ycmou4dusocmu u CMEHbI sKocucmem. Cykueccuu.
NckyccTBeHHbIe coobulecTBa — arpo3kocUCTEMbl U YPOO3KOCUCTEMBI.

Bunocdepa — rnobanbHasa akocucrtema. YuyeHne B. V. BepHaackoro o
ouocdepe. Porb unebix opraHnamoB B 6uocdepe. buomacca. KpyrosopoTt
BaXXHENWnX BMOreHHbIX 3fieMeHTOB (Ha npumepe yrrnepoga, asota U ap.)
B BGuocdoepe.

Buocdepa wum 4yenoek. W3meHeHuna B Ouocoepe. [llocneacreus
nesaTenbHOCTU 4erioBeka B OKpyxawuwen cpege. Bosgeuncrtsue
NPoOM3BOACTBEHHOW OEATENbHOCTU Ha OKpyXKalwulyio cpeny B obnactu
cBoen byayuien npodpeccun. nobasibHble sKosioaudeckue rpobriemsl u
nymu ux peweHus.

Qkonorua Kak TeopeTnyeckas OCHOBa paunoHanbHOro
nPUMpPoOaONoOSib30BaHNA U  OXxpaHbl npupodbl. Hoocdepa. [lpaBuna
noBegeHna rnwogen B OKpyXawwewn npupogHon cpene. bepexHoe
OTHOLWIEHNEe K Buonorndecknm obbvekTtam (pacTeHUAM U XXUBOTHBIM U UX
coobLiecTBam) U X oOxpaHa.

OemMoHcTpauum
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Okonormnyeckne pakTopbl 1 X BIIMAAHUE HA OpraHmn3mbil.
MexXBngoBble OTHOLLUEHUA: KOHKYpPEeHUMsa, CUMOMO3, XULLHUYECTBO,
napasnTmam. ApyCcHOCTb pacTUTENbHOro coobuliecTBa.

MuwesBblie uenn n cetn B buoLeHo3e. JKonormdyeckne nupamuabi.

Cxema aKkocucTeMbl.

KpyroBopoT BeLwecTB W nNpeBpalleHne 3SHEeprmm B 3KOCUCTEME.

Buocdepa.

KpyroBopoT yrnepoga (asota u gp.) B

6mnocoepe. Cxema arpo3aKOCUCTEMbI.

Oco60 oxpaHsaeMble NpupogHble Tepputopun Poccun.

lNMpakmu4yeckue 3aHSIMUs

OnncaHne aHTPOMNOreHHbIX U3MEHEHUN B €CTECTBEHHbIX MPUPOAHbIX
naHgwadTax cBoen MECTHOCTW.

CpaBHUTENbHOE oOnucaHne OOHON W3 eCTEeCTBEHHbIX NPUPOAHbIX
cuctem (Hanpumep, neca) n Kakon-HMbyab arpo3aKocmncTeMbl (Hanpumep,
MWeHUYHoro nons).

CocmaernieHue cxem repedadyu eewecme U 3Hepa2uu o uersm
rnumaHus 8 rnpupooOHoOU 3KOcUuUCmMemMe U 8 a2poyeHo3e.

OnucaHne n npakTnyeckoe co3gaHne MCKYCCTBEHHOW 3KOCUCTEMBbI
(npecHoBOOHbIN akBapunym). PeweHne akonormyecknx sagad.

7. BUOHNKA

BuoHMKa KaKk oOgHO U3 HanpaBfieHUn OuonorMm M KUOGEepHeTUKMW.
PaccmoTtpeHnune BMOHMKOWM ocobeHHocTEN MOpdPOPN3NONOrM4eCKom
opraHm3auum XuBbIX OPraHM3MOB M WX WUCMOMNb3OBaHMSA AN co3daHus
COBEPLUEHHbIX TEXHUYECKMX CUCTEM U YCTPOMUCTB MO aHa- NOrnm C XX1UBbIMU
cuctemamun. [llpuHyunsl U nNpuMepbl UCMOo/Ib308aHUS 8 XO035UCMEEeHHOU
desmernbHocmu rodel  MopgOoyHKUUOHalIbHbIX 4Yepm opeaaHu3ayuu
pacmeHul U >XUBOMHbIX.

JemoHcTpauuu

Mopgenn cknagyaTton CTPYKTYpPbl, WUCMOSIb3yEMOW B CTpPOUTESILCTBE.

TpybuaTblie CTPYKTYpPbl B XXUBOM NPUPOAE U TEXHUKE.

AspognHamMmuyeckne un rmgpognHamMmmyeckme yCTpomcTBa B KUBOW

npupoae n TexXHUKe.

AKCKypcumn

MHozo0bpa3ue 6udos.

Ce30HHbIe (8eCEHHUE, OCEHHUE) UBMEHEeHUSs 8 rnpupode.

MHozoobpasue copmoe KyrbmypHbIX pacmeHul u rnopod OomMauwHux
JKUBOMHbIX, MemoObl UX 8bleedeHUss (CerleKyUOHHasi cmaHUuus,
rnnemeHHas gpepmMa, cesibCKOX035licmeeHHas 8bICIMasKa).

EcmecmeeHHbIe U UCKYCCMBEHHbIE 3KOCUCMEMbI C80e20 palioHa.

lpumepHbie membl pegpepamos (0oknadoe), UHOUBUOyarbHbIX MPOEKMmMOos

e KnetoyHasas Teopuss  CTPOEHUsA  OpraHM3mMoB. NcTtopua n
COBpEeMEeHHOe COCTOosAHue.

e HacnepgcrteBeHHasa vHdopmauna n nepegada ee 3 rNnoKosieHUs B

nokorieHue.

OpamaTtmnyeckne cTtpaHuLlbl B ICTOPUMN Pa3BUTUA FTEHETUKMN.

Ycnexu COBpEMEHHON NrEHETUKN B MeaUUnHE N 30paBOOXPaHEHUN.

NcTopua pasButus aBonOUMOHHbIX naen o Y. [lapsuHa.

«Cuctema npupogbi» K. JlInHHea n ee 3HadYeHue Onsa pasBuUTUA

Guonorun.

o CoBpeMeHHble nMpeacTaBfieHNUsas O MexaHM3Max U 3aKOHOMEPHOCTAX
aBosoumnn.

e CoBpeMeHHble npeacrtaBneHus o} 3apoxxgeHumn XKNUSHWN.
PaccmMmoTpeHune n oueHka pasfimyHbiX rmnoTes NPoOUCXoXXgeHus

o CoBpeMeHHbIV 3Tan pa3BUTUSA YeroBevyecTBa. Henoeseyeckue pachil.

11



OnacHocTb pacuama.

e BosgencrtBme 4yenoBeka Ha nNpupoay Ha pasfnuyHbiX 3Tanax

Eassmwm yenoBe4yeckoro obuiecTBsa.
NMAHUE OKpyXXarLlen cpedbl U ee 3arpsa3HeHuss Ha pasBuTue

OpraHn3mMos.

e BrninsHue kypeHua, ynotpebneHna ankoronsa wn HapKOTUKOB
poantTenamm Ha aMmObpunoHaribHoe pa3BuTue pebeHka.

e ButamuHbl, depmMeHTbl, TOPMOHbI N UX pPOSib B OpraHusme.
HapyweHuna npu nx Hegoctatke u nsbbiTKe.

e MpUYMHBI U rpaHUUbl YCTOMYMBOCTU OuMocdepbl K BO3OENCTBUIO
AeATernbHOCTU NMiogen.

e BunoueHo3bl (3KoCUCTEMbI) Pa3HOro YpPOBHSA U UX COMNOOAYUHEHHOCTb
B rmob6anbHoOWn akocucteme — buocdepe.

e BupoBoe u akonormnyeckoe pasHoobpasne GmoueHo3a Kak OCHOBa
ero yCTOM4mBOCTMU.

e [loBbilleHNE MPOAYKTUBHOCTU (POTOCUHTE3a B UCKYCCTBEHHbIX
9KOSorm4yeckmnx cnctemax.

e PasnuyHble  sKkonormnyeckue nupamuabl n COOTHOLUEHUSA
OpPraHM3MoOB Ha KaoWm UX CTYMNeHW.

e [lyTn noBbilWweHUs Buonornyeckom NPoayKTUBHOCTU B UCKYCCTBEHHbIX
aKocucTemax.

e Ponb npaBUTENbCTBEHHBLIX W OOWECTBEHHbIX 3KONOrMYecKmnx
opraHusauunim B COBpeMEHHbIX Pa3BUTbIX CTpaHax.

e PauvoHanbHOe wucnonb3oBaHMe U OXpaHa HeBO30OHOBNAEMbIX
NPUPOAHbLIX PECYpPCOB (HAa KOHKPETHbLIX Npumepax).

e OnacHocTb rnobanbHbIX HapyweHun B 6uocdepe. O30HOBbIE
«ablpbl», KACMOTHbIE O0XAWU, CMOIM 1 X nNpeaoTBpalleHme.

e OKOMOrMYecKMe Kpusncbl U  3BKOJSIOrMYeckme  KaTtacTpodbl.
MpepoTBpaweHmne NX BO3HUKHOBEHUS.

TEMATUYECKOE TNJIAHUPOBAHUE

Bua yye6HoM paboThl O6bem

4acoe
MakcumanbHasa yyebHasa Harpy3ka (Bcero) 124
AyanTtopHas yyebHas pabota (ob6sa3aTtenbHble y4eOHble 3aHATUSA) 78

(BCcero)

B TOM 4YUCIIE:

nabopaTtopHble 3aHATMA  (ecnu  pedycMompeHo, ecrnu  He
rnpedycMompeHo, mo ybupaeme CmpoKu)

npakTn4eckmne 3aHaTna (ecru npedycmMompeHo) 39

KOHTPOJIbHbIE paboThl (ecsiu npedycmompeHo)

KypcoBas pabota (NpoekT) (ecsiu npedycmompeHo)

BHeayauTopHas (camocTosiTenbHas) yyeOHasn paboTa
obGy4arouwierocs (Bcero)

B TOM 4YUCIIE:

camocToATenbHas paboTta Hag KypcoBOoM paboTon (MPOEKTOM) 46
(ecrnu npedycmMompeHo)

UtoroBas atrectauua B hopme (ykaszams)
8 3MoUl cmpoe Yachl He yKa3bl8aromcsi
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Ne

KonuuyectBoO

nn CopepxxaHue obyyeHus 4YacoB

AyauTopHbIe 3aHATUA

1 BeeneHue 2
2 Y4yeHune o KneTke 8
3 OpraHunam. PasamHoxxeHue n uHanemayansHoe pasputme 10
opraHnM3mMmoB
4 | OcHoBbIreHeTVKM 1 cenekummn 10
S MpoucxoxxaeHne n pasBuTUe XN3HU Ha 3emne. OBOMNLNOHHOE 14
y4yeHue
6 MpowncxoxaeHne yenoBeka 6
7 | OcHoBbIsKOMOMMM 10
8 BuoHuka 18
BHeayauTopHas (camoctosiTenbHas) paboTta
MoprotoBka goknagos, pedepaToB, UHAMBUAYANBHOIO NMPoeKTa ¢ 46
Mcrnosib3oBaHUEM MHAPOPMALMOHHbBIX TEXHONOMI, 3KCKYpCUn 1 ap.
BCEIO: 124

XAPAKTEPUCTUKA OCHOBHbIX BUIOB YYEEHOMW OEATENIBHOCTU CTYOAEHTOB

CopepxaHue obyueHus

XapakTepucTMka  OCHOBHbIX BUAOB  [eATENIbHOCTM
CTYAEHTOB (Ha yPOBHe Y4eOHbIX OelcTBUiA)

BBeneHue

Os3HakomneHue c 6uonorMYyeckumMmn cuctemamm
pasHoro YPOBHS: KNeTKOWN, OpraHn3mom,
nonynaymen, aKocucTemon, 6unocdepon.
OnpepeneHne ponn Gunonornm B opmmpoBaHun
COBPEMEHHOV €CTEeCTBEHHOHAY4YHOW KapTWHbI MuUpa
M NpakTU4ecKon OeATeNbHOCTN noaen.

OOy4eHne cobnogeHnio npaBun  NOBEAEHUS B
npupoae, 6epexHoMy OTHOLLEHUIO K BUonornvyecknm
obbekTam  (pacTeHMsaM U XUBOTHbIM U UX
coobLiecTBam) N NX oxpaHe

YYEHUE OKNETKE

Xumunyeckas opraHun3auma KneTku

YmMmeHune npoBOaUTb CcpaBHeHue XUMUNYECKON
opraHm3aumnm XXNBbIX U HEXXUBbIX OO BEKTOB.
Mony4yeHune npeacraBneHns o ponm
OpraHN4YecKknx M HeopraHM4YecKknx BELLECTB B
KneTke
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CTpoeHMe U (OYHKLMU KNeTKM

MN3yyeHune cTpoeHmsa KIeToK 3yKapuoT, CTPOEHUSA U
MHOroobpasmns KrneTok pacTeHUN U XXUBOTHbIX C
NMOMOLLbIO MUKpoOnpenapaToB.

HabniogeHne kneTtok pacTeHUN U XXMBOTHbIX MoA
MUMKPOCKOMNOM Ha roToBbIX MUKpornpenapaTtax, ux
onucaHwve.

MpurotoBneHme m onucaHue MUKponpenapaToB

KIEeTOK pacTeHUNn.

CpaBHEHME CTpPOEHUsA KINEeTOK pacTeHun wu

>KMBOTHbIX MO rOTOBLIM MUKpoOMpenapaTtam

O6mMeH BewecTB W  npeBpaleHue
3Hepruv BKneTke

YMeHune CTponTb CXeMbl 3HEPreTUYecKoro obmeHa un
6uocuHTesa Gernka.

MNonyyeHve npencrTaBrieHUss O MNPOCTPAHCTBEHHOMN
cTpykType 6enka, monekyn JHK n PHK

XKU3HEHHbIN UuKNn KneTku

O3HakoMneHne Cc KIeTOYHOW Teopuewn CTPOoeHUst
OpraHn3mMoB.

YMeHne caMoCTOATENbHO UCKaTb JoKa3aTernbCcTBa
TOro, 4YTO KIfeTka — arfieMeHTapHas Xnpas cucrema
" OCHOBHas CTPYKTYPHO-YHKLMOHabHasi
eunHuLa BCEX XKNBbIX OpraHn3mMoB

OPrAHU3M. PASMHOXEHWE N UHOUBUAOYAINIbHOE PA3BUTUE OPrAHU3MOB

Pa3mHoxeHue OpraHMsmoB

OBnageHne 3HaHUAMU O pa3sMHOXeHNUn KaK O
Ba)KHeI7ILLIeMCBOVICTBe)KI/IBbIXOpFaHVI3MOB.
YmMeHune CaMOCTOATESIbHO HaxoauTb oTrnn4yunA
MUTO3a OT MeKnosa, onpegendaa  3BOJIIOUMOHHYHO
pornb 3TX BUOOB AeJiIeHUA KIeTKu

MHAMBMAyaﬂbHoe pasBuTue opraHn3mMa

O3HaKoMJIEHME C OCHOBHbLIMU CTagUAMU OHTOreHesa
Ha NpuMepe pasBUTUS MO3BOHOYHbLIX )KUBOTHbIX.
YMeHue XxapakTepusoBaTb cTagum
nocTtaMGpuoHarnbHOro  pasBUTUA  Ha  npumepe
yenoBeka. O3HaKoOMSIEHUE C MPUYMHAMWN HapyLLUEHUN
B pasBUTUX OPraHU3MOB.

PasButne ymeHuss npaBuribHO  opMUpOBaTb
JokasaTenbHylo 6asy 3BOSMOUMOHHOIMO pasBUTUS
>KUBOTHOrO Mupa

WHavBuayanbHoe pasBuTUe YenoBeka

BbisBNeHMe U onuMcaHue MnpusHaKoB CxOacTBa
3apofblllen YeroBeka U Apyrmx No3BOHOYHbLIX Kak
[oKasaTenbCTBa UX 9BOMIOLIMOHHOIO poacTBa.
MonyyeHve npeacTtaBneHMs O  NOCreacTBUsIX
BMNUSIHUS  arnkoronsl, HUKOTUHA, HapKOTUYECKUX
BELLUECTB, 3arpAsHeHus cpedbl Ha passuTue U
penpoayKTMBHOE 300POBbEe YerioBeka

OCHOBbI FTEHETUKW U CENEKLWA
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3aKOHOMepHOCTM U3MEH4YMBOCTU

O3HakomreHune (&3 HacnegcTBeHHOMN n
HeHacreacTBEHHOW N3MEHYNBOCTbHO n ee
Guonornyeckom POJbO B 3BOJTHOLIN XKMBOIO MUpa.

I'Ionyqume npeacraerieHnAa O CBA3N TEeHEeTUKU "
MeguumHbl. O3HakomMrieHme C HacnegcTBEeHHbIMU

6onesHs MU yenoBeka, nx npuynHamMmmn "
npodunnakTUKon.

N3yueHne BNnUsiHUS arnkorosimama, HapKoMaHuu,
KypeHusi Ha HacneacTBEHHOCTb Ha
Bugeomartepmarne.

AHanns deHoTnnnyeckon N3MEHYMBOCTMU.

BbisBneHne MyTareHoB B 0|<py>|<arou.|,e|71 cpeage mn
KOCBeHHada oueHKa BO3MOXHOIo nx BIIMAHUA Ha
opraHmn3m

OCHOBbI CeneKuuu pacTeHun,
KMBOTHbLIX U MMKPOOPraHU3MOB

Mony4yeHne npeacTaBrneHNUss O TEeHeTUKE KakK o
TeopeTn4eCcKkon OCHOBE cerekumnn.

Pas3Butme metanpegmMeTHbIX YMEHUIN B npouecce
HaxoXXOeHnsa Ha KapTe LeHTpPOoB MHoOroobpasuns u
NMPOUNCXOXAEHUSI KYNbTYPHbIX pacTteHumn 7]
OoMaLUHNX XXUBOTHbIX, OTKPbITbIX H. .
BaBunoBbiM.

MN3yyeHne meToaoB rmbpuamsaumm M MCKYCCTBEHHOTO
oTbopa. YMeHue pasbupaTtbCcsa B 9TUYECKUX acrnekTax
HEeKOTOpPbIX OOCTMXEHUN B 6uoTexHonormu:
KNMOHNPOBaHUN KMBOTHbIX 7] npo6nemax
KNMOHMPOBAHUS 4YerioBeka.

O3HakoMfleHne C OCHOBHbIMW  OOCTMXKEHUSAMM
COBPEMEHHOW CceneKkuun KymnbTypHbIX pacTeHun,
AOMaLLHUX XXMBOTHbIX 1 MUKPOOPraHM3mMoB

NMPOUCXOXOEHWUE N PA3SBUTUE XXU3HU HA 3EMIJIE. 3BONOLUMNOHHOE YYEHUE

HPOMCXO)KAEHMG U Ha4vanbHble
JTanbl Pa3BUTUA XKUSHU HA 3emne

AHanums " oLleHKa pasnuyHbIX rmnoTes
MPOUCXOXOEHUS XKN3HU.

MonyyeHne npencraBneHnsa ob YCMOXHEHUN XKUBbIX
opraHM3MoB Ha 3emrie B npoLecce 3BOSTOLUN.
YMeHue 3KcnepuMeHTasrlbHbIM MNyTEM BbIABMATb

aganTtmBHbIe 0ocobBeHHOCTU opraHmnM3amos, nXx
OTHOCUTESNbHbIN XapakTep. OsHakomsneHne (]
HeKOoTOopbIMA npegcraBuTeniaMm peakmnx n

ncyesarLmx BUOOB pacTeHUN U XKUBOTHbIX.
lNMpoBegeHne onucaHusi ocober ogHoro Buaa no
MOpPdOSIOrMYECKOMY KPUTEPUID MNpPU  BbIMONHEHUN

nabopaTopHoun paboTbl. BbisBneHune yepT
NMPUCNocoBsIeHHOCTN OpraHNM3MoOB K pasHbIM cpegam
obutaHusa (BOgHOM, Ha3eMHO-BO3YyLLUHOW,
NOYBEHHOW)

Uctopua pasButusa
3BOJTIOLNOHHLIX naen

N3yueHune Hacnegus yenoesedyecTBa Ha npumepe
3HaKoOMCTBa c ncTopmemn pa3BuTus
aBonounoHHbIX ngen K. JinHHesq, XK. B. JTamapka
Y. JapBuHa. OueHnBaHne ponm 3BOSTIOLUMOHHOIO
yyeHusi B dopmMmmpoBaHmnm COBpPEMEHHOM
eCTeCTBEHHOHay4YHOW KapTuHbl Mupa.

PasBuntrne cnocobHOCTU ACHO M TOYHO U3naraTb CBOMU
MbICIN, TNOrMMYECKN OOOCHOBBLIBATb CBOK  TOYKY
3peHns, BOCMPUHMMATb U aHanmmanpoBaTb MHEHUSA
cobeceaHMKOB, NMpu3HaBas NpaBo OPYroro YyerioBeka
Ha MHOe MHeHune
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MukpoaBontouusa wu O3HakomrneHune c KoHUenuuen BMaa, ee

MaKpo3BOMOLUSA KpuTepmusamu, non6op npMMepoB  TOro, 4yTo
nonynsaumsa — CTPYKTypHas eguvHuua Buga U
3BOSIIOLMN.
O3HakoMreHne C AOBWXYLUMMWUCA cuiamm
SBOSIOLUUM N ee JoKasaTerbCcTBaMu.
YcBOeHMe TOro, 4YTO OCHOBHbIMU HanpaBfEeHUAMU
3BOJTHOLIMOHHOIO nporpecca ABMAOTCA
Guonornyeckun nporpecc n 6MonorM4ecKknin perpecc.
YMeHune oTcTtamBaTb MHEHMe, O COXpaHeHUU
Buonornyeckoro MHoroobpasus KaKk  OCHOBe
yCTOMYMBOCTU Ouocdepbl U MNPOrpeccuBHOroO ee
pasBuTUA. YMeHue BbIABNATb NPUYNHBI BBIMUPAHNUA
B1OOB

NMPOUCXOXOEHUWE YEJTOBEKA
AHTpoOnoreHes AHanm3a 1  OueHKa pasfnyHbIX rmMnoTes o

nponcxoxXxgeHmm 4ernoBeka.

Pas3Butmne YMEHNA CTPOUTb JOKa3aTelibHYHO 6a3y no
CpaBHMTeJ’IbHOVI XapakTepnuctmuke 4erioBeka n
npmmMmaToB, JOKa3bliBasA nx poacTBoO.

BbiaBneHme sTanoB 9BOMOLMN YerioBeka

YenoBseyeckue pachl

YMeHne gokasbiBaTb paBeHCTBO 4elioBe4YeCKux pac
Ha OCHOBaHuUM nx poacTBa n eaNHCTBa
NMPponcxoXxgeHma. PasButue TONEepaHTHOCTH,
KPUTUKa pacmM3ma BO BCeX ero nposAaBrieHnaAx

OCHOBbI 3KONOrnu

Okonorus — Hayka o
B3aMMOOTHOLLEHUAX opraHu3moB
Mexay co6ou U OKpyxaroLen cpenon

M3yyeHne akonornyeckmx daktopoB U KX
BIUSHUSA HA OPraHn3Mmbil.

3HaKoOMCTBO C 3KOSMOMMYECKUMW CcUCcTeMaMu, WX
BMOOBOM U  MPOCTPAHCTBEHHOW  CTPYKTypaMWu.
YMeHne OOBACHATL MPUYUHBI  YCTOMYMBOCTU U
CMEHbI 3KOCUCTEM.

OsHakomMneHue c MEXBUO0BbIMU
B3aMMOOTHOLLEHNAMN B aKocucTeme:
KOHKYypeHUmnen, cnM6brosom, XULLHUYECTBOM,
napasnTuamMom.

Buoccepa — rnobanbHas
aKocucTeMa

OsHakomneHue c¢ ydeHuem B. V. BepHagckoro o
6uocdepe kak o rnobanbHOM 3KOCUCTEME.

Hanunuuve npencraBrneHMs o cxemMme 3KOCUCTEMbI Ha
npu- mepe 6uocdepbl, KPyroBopoTe BeLLECTB U
npeBpaLlieHmnmn aHeprum B 6mocdepe.

YMeHne pfokasbiBaTb pPOJSib KUBbIX OPraHM3MoB B
Ouocdepe Ha KOHKPETHbIX MpuMepax
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Buocdepa n yenosek

HaxoxxgeHne cBsiau U3MeHeHust B Ouocdepe c
nocrnegcTBUAMU OesaATenbHOCTU yenoBeka B
OKpy>KarlLen cpene. YmMeHune onpenenaTtb
BO34ENCTBME MPOU3BOACTBEHHON OESTENIbHOCTU Ha
oKpyXawlLiyo cpeny B obrnactu cBoen 6yayuien
npodeccuun.

Os3HakomMreHne c¢ rnodanbHbIMU  3KOJIOTMYECKUMU
npobrnemamMm U” ymMeHMe onpegensatb nNyTn ux

pewieHuns.
OnucaHune 7] npakTnyeckoe co3gaHue
MCKYCCTBEHHOM 3KOCUCTEMBI (npecHoBOAHOrO

akBapuyma). PewleHne akomnornyeckmux 3sagad.
demMoHCcTpupoBaHue yMeHUs MOCTaHOBKU Lenen
NeAaTenbHOCTH, niaHUpoBaHUs cobcTBEHHOM
OeATEeNnbHOCTU OnAa  OOCTMXKEHUS MOCTaBMEeHHbIX
uenen, npeaBnaeHus BO3MOXHbIX pe3ynbTaToB
3TUX [OEeWCTBUN, OpraHmsaumm CamMOKOHTPONAa M
OLUEHKM  MNOJSIYyMEHHbIX  pe3ynbTaToB. Ob6yueHune
cobrnogeHnio npaBuil - MOBeAeHUst B Npupoae,
6epekHoMy OTHOLUEeHUo K Buonormyecknm obbekTam
(pacTteHnaMm, XMBOTHBIM U KX cooOLlecTBaM) U KX
oxpaHe

B

MOHUKA

BrnoHMka Kak ogHO W3 HanpaBrieHUM

6Monornm n KNGEepHeTUKM

Os3HakomneHue c npuMepamMmm WUCMNONbL30BaHUA B
XO3ANCTBEHHOW AeATENbHOCTU nogen mopdo-
(PyHKUMOHAamNbHbBIX 4YepT opraHm3auum pacTeHUn wu
YKNBOTHbIX npuv co3gaHnn COBEpPLUEHHbIX
TEXHUYECKNX CUCTEM U YCTPOWCTB MO aHarorum c
XUBbIMU cucTeMamn. 3HaKOMCTBO C TpybudaTtbimu
CTPYKTypamMm B >XMBOW nNpupode U TeXHUKe,
aspoaHaMU4yeCcKnMmn 7] rmapoanHamMmmyecknmm
YyCTPOMCTBaMM B XXMBOW NpUpPoOAE N TEXHUKE. YMeEHne
CTpOUTb Moaenu cknagyaTomn CTPYKTYpHbI,
ncnosnb3yemMblie B CTPOUTENbLCTBE
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3. OMNUCAHME YYEBHO-METOOWYECKOIO U MATEPUAJILHO-
TEXHUWYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU
AOEATENBbHOCTMW.

3.1. MaTepuanbHo-TeXHUYECKoe obecneyeHue:
e Y4yebHbIN KabuHeT
e [Jloctyn Kk cetn NIHTepHeT
e MynbTumeaunHoe obopygoBaHme

B coctaB y4dyebHO-mMeTOgMYecKkoro U MaTepuanbHO-TEXHUYECKOro
obecneydyeHuns nporpaMmmbl y4ebHOM OncuMnuHbl «Bronorua» BXoaaT:

MHOTroyHKLMNOHAaNbHbIN KOMMNMEKC NpenogaBaTens;

e HarnsagHble nocobust (KOMMNMNEeKTbl y4ebHbix Tabnuy, nnakaTos,
MOpPTPETOB BbIOAKWUXCA YYeHbIX, AOUHaAMM4eckme nocobwus,
nnncTpupyrowme bmonorndyeckme npouecchbl, Mogenun, MyJnsXKu
N MUKponpenapaTtbl 61Monormyecknx o6bLEKToB 1 Op.);
MHGOPMAaLMOHHO-KOMMYHUKATUBHbIE CpPEACTBa,;
3KpaHHO-3BYKOBble Mocobus;

KOMMMEKT TEXHUYECKOW OOKYMEHTauuum, B TOM 4YucCrie nacnoprta Ha
cpeacrtBa obyyeHUusi, MHCTPYKLUUN MO UX UCNOSIb30OBAHUIO N TEXHUKE
6e3onacHocCTY;

e OMOBNMMOTEYHBbIN (POHA.



3.2. WHdbopmaumoHHoe obecnevyeHne odyyeHus

Mepe4yeHb y4ebOHbIX n3paHmn, UHTepHeT-pecypcoB, AONOSNTHUTENILHOMN
nuteparypbl

PekomeHayemas nutepaTypa:

[ns obyyarowmxca

1. Benaes [O. K., Obimwny . M., Ky3sHeuoBa Jl. H. n gp.
Buonoruna (6asoBbi ypoBeHb). 10 knacc. — M., 2014.

2. NoHueBa A. FO. bnonorunsa. Becb LWIKOMNBbHBLIN KypC B cXemMmax
n tTabnuuax. — M., 2014.
[ns npenogasaTenen

1. UepHyxuHa L. B. 3HaeTte nn Bbl 6Guonormwo? Bonpocbl u OTBETHI.
Hosocubupck: Cnbupckoe yHmBepcuteTckoe usgartensctso, 2004.— 160 c.
https://biblioclub.lib.vsu.ru/index.php?page=book_red&id=57226

2. JlokwwuH, Teoprmn Wcaakosud. bBuonorua : KpaTkum Kypc Ans
LWKONbHMKOB 1 abutypueHTtoB / . W. JlokwunH .— M. : Jlnct, 1998 .— 284 c.

3. MamoHToB, Cepren [puropbesud. Obuwas Guonorna : yv4ebHuk Ans
cpen. cney. yy4eb. 3aBegenunn / C.I'. MamoHToB, B.b. 3axapos .— 3-e u3g.,
ctep. — M. : Bbicw. wk., 1999 .— 316 c.

4, MamoHToB, Cepren 'puropbesud. Obuwasn duonorus : ydebHoe nocobme
ansa cped. cned. yy4eb. 3asegeHun / C.I'. MamoHToB, B.b. 3axapos .— 2-e u3a.,
nepepab. n gon. — M. : Bbicw. wk., 1996 .— 315 c.

5. MamoHTOoB, Cepren [Npuropbesuny. buonorus : [Ans LWKONbHUKOB CT. K. U
nocTyn. B By3bl: Y4ebHoe nocobue / C. . MamoHTOB .— 3-€ n3g., ctep. — M. :
[poda, 2000 .— 477 c.

6. KoHcTtanTuHoB, Bnagummp Muxannosmny. Obwaa 6uonorusa : [y4ebHuk
ansa  ucnonb3oBaHuMss B y4eb. npouecce obpasoBaT. ydpexaoeHun,
peanuaylwmux nporpaMmmbl cped. npod. obpasosanus] / B.M. KoHcTaHTUHOB,
A.l'. PesaHoB, E.O. ®ageeBa ; nog pen. B.M. KoHctaHTMHOBa.— W3g. 8-e,
ctep. — M. : Academia, 2010.

NHdopmaumnoHHble aneKTpoHHO-06pa3oBaTeribHbIe pecypchbl
(MHTepHeT-pecypchbl)

www. sbio. info (Bca ©6uonorma. CoBpemMeHHasas Ouonorusi, craTbMm,

HoBOCTHK, Bubnmorteka). www. window. edu. ru (EanHoe okHO gocTtyna

K obpasoBaTenbHbIM pecypcam NHTepHeTa no Guornorumn).

www.5ballov. ru/test (TecT gnsa abuTypmeHToB MO BCEMY LUKOSIbHOMY

Kypcy ©uonorunm). o

www. Vvspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKaUNOHHbIE
BUKTOPUHbI MO Ouonormm — 3KONormm Ha cepBepe BoOpoOHEXXCKOoro
yHUBepcuTeTa).

www. biology. ru (bnonorusa B OTkpbiTOoM Konneaxe. Cant coaepxmTt
ANEKTPOHHbIN Y4eObHUK No Buonorum, On-line TecThbl).

www. informika. ru (ONeKTpOHHbIN Yy4ebHuK, O0rbLIoON CMUCOK

NUHTEPHET-PECYPCOB).

www. nrc. edu. ru (buonorndyeckasa kaptuHa wMupa. Paspgen
KOMMbIOTEPHOIO y4yebHuKa, pa3paboTaHHOro B MockoBcKkOM
rocyJapCTBEHHOM OTKPbITOM YHUBEPCUTETE).

www. nature. ok. ru (Pegkne mn mcuyesarowme xmBotHble Poccun —
npoekT Jkonornyeckoro ueHTpa MY nm. M. B. JlomoHocoBa).

www. kozlenkoa. narod. ru (Onsa Tex, KTO y4yuntca caM U Y4UuT
APYrMx; OYHO WU AUCTAHUMOHHO, ©Guonormm, XumMuwu, Apyryy
npeaomeTtam).

www. schoolcity. by (buonorna B Bonpocax n orseTax).


https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=8609
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=900
https://biblioclub.lib.vsu.ru/index.php?page=book_red&id=57226
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3331&TERM=Локшин,%20ГеоргийИсаакович%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3331&TERM=Мамонтов,%20СергейГригорьевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3331&TERM=Мамонтов,%20СергейГригорьевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3331&TERM=Мамонтов,%20СергейГригорьевич%5B1,1004,4,101%5D&LANG=rus
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