MyHununaibHOe 0r0PKeTHOE 001Ie00pa30BaTEIbHOE YUPEIKICHHE
BanpkoBckast cpemnsis o0eoOpa3zoBaTeIbHas MIKOJIa

Annomayus K padoueii npozpamme
yuebHoro npeamera «buomorus»

PaGouas nmporpamma yuebHoro npenmera «buonorus»
00s13aTeNIbHOM TIpeIMeTHOM 001acTH «ECTeCTBEHHO-HAayuHBIC TIPEAMETHI » pa3padoTaHa B
cootBercTBUU PI'OC COO u peanuzyercs 2 roaa ¢ 10 mo 11 kmacc.

Pabouas nporpamma pazpaboTtaHa rpymnmnoi yauresnei B COOTBETCTBUU C MOJ0XKEHHEM O paboyux
porpaMMax U Oompe/eliseT OpraHu3alio 00pa3oBaTeIbHON JESTEIbHOCTH YUUTENS B ILIKOJIE 110
npeaMery «buosorus

Pabouas nporpamma yuedoroeo npeomema «buonorus» sBisercs gactoto OOIT COO
OIpEACIAIONICH:

- COJIepKaHUE;

- IVTAHUPYEMBbIE Pe3yJIbTaThl (JIMYHOCTHBIE, METANIPEIMETHBIE U IIPEAMETHBIE);

- TEMaTUYeCKOe IIAHUPOBAHNE

Pabouas nmporpamma o0CyX/1eHa U IPUHATA PEIICHUEM METOAMYECKOT0 00BETMHEHNS U
COTJIACOBaHA 3aMECTUTEIIEM IMPEKTOpa M0 y4eOHO-BOCTIMTATEILHOU padoTe.
Hara: 29.08.2023
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IMosicuuTenbHAA 3aHCKA

[Tpu pa3paboTke MpOrpaMMbl 10 OUOJIIOTUH TEOPETHUECKYIO OCHOBY JJISl OIPECIICHUS
HOIX0/0B K (DOPMHUPOBAHMIO COJEpkKaHUs YydeOHoro mnpenmera «buonorus» cocraBuIn:
koHuentyanbable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yibTaToB O0y4YeHUs U TpeOOBAHUH K YPOBHIO IOJATOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crienupuke OUOJIOruH,
e¢€ 3HauCHWM B IO3HAHWUH KHUBOU npupoasl H oOecrieueHuu CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmectBa. CorlacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIUU MPOrpaMMBbl
10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TEeIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIUTAHUS M Pa3BUTUS O0OYydYaloOIIMXCS CcpeacTBaMu ydyeOHoro mpeamera «buonorusy,
orpenenser 005A3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpy, paclpelesieHHue 110
pa3zenaM UM TeMaM, PEKOMEHIYEeMYIO IOCJIeOBATebHOCTh M3y4YeHHUs] yueOHOro Marepuana C
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 00pa30BaTEbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIINXCA.

B mporpamMe mo OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEIMETHBIM pe3ylbTaTaM o0ydeHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIHHON JIEATEIIPHOCTH/y4eOHBIX JCUCTBUN O0YJIArOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo Ouonorun (10-11 kmaccel, 6a30BbIl ypOBEHb) pEaNM30BaH MPUHIIUIT
MPEEMCTBEHHOCTH B HW3y4YeHUWW Owuojoruu, Onarojgapsi 4YemMy B HEH MpocMaTpPUBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSI, IIEHHOCTHBIX OPUEHTAMM  JUYHOCTH, HKOJOTUYECKOTO  MBIIIJICHUS,
MPEJICTABICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY’Karolei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOHMIEOMOIOTHYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOECHUHU KUBBIX CUCTEM PAa3HOTO PaHra U CYLUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B TMporpaMMe IO OWOJOTHH YACJICHO BHUMAHUE HCIOIb30BAHUIO TOJYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIS PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YKCIe: TPO(UIaKTUKA
HACJICJCTBEHHBIX  3a00JICBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIeTIECO00PA3HOT0 MOBEACHHS B OKPYXKAIOIIe MPUPOAHOI cpele,
aHaJ M3a BIMSHUS XO3AMCTBEHHOM JESTEIPHOCTH YEJIOBEKa HAa COCTOSHHE TPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTU Y4eOHOTO
npeameta «buoNorus» MPOAUKTOBAHO HEOOXOIUMOCTBHIO 00ECTICUEHHUS YCIIOBUM ISl pelIeHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopmupoBaHre y OOYyYarOUIUXCsl CIIOCOOHOCTH aJanTUPOBATHCA K M3MEHEHMSIM JTMHAMHUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMaeT BaxHoe mecTto. OHa
obOecrieunBaeT (GoOpMHUPOBaHUE y OOYUAIONMIUXCS TPEACTABICHUNH O HAyYHOW KapTHHE MHpAa,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOM MPUPOJE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpTaHMW3allMi M OHBOJIOLMH, CO3MaéT YCIOBHUS JUIsS: TO3HAHUS 3aKOHOB >KUBOW TMPHPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonbmioe 3HaueHue OWONOTHMA UMEET TaKXKe [UIsl PEIIeHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO O0IIero oOpa3oBaHusl, colManu3anuu odyqarommxcs. U3yuenune
onosorun o0ecrieunBaer YCIIOBUS JUTSL (dhopMupoBaHUS UHTEIJICKTYaIbHBIX,



KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYpBHI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBICHUSAMM M3 JPYIHX Y4eOHBIX NpEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeIHA3HAUYCHHH YIeOHOTO
npeamera  «buoNOrUs» COCTaBWIM OCHOBY JUIS OIpENeNeHHs IOJIXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COJIEPIKAHUS, IPEACTABICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

OT10op coxmepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUH KyJIbTYpOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYaIOUINeCs TOJKHBI
OCBOUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACISIOne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KAIOLIEH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU JaesTesibHOCTH. Oco00e MECTO B 3TOM cuCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CtpykTypupoBaHue coJepXkaHHUsd Y4eOHOro Mmarepuaja B IporpaMMe IO OHOJIOTUH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENbHBIX OCOOEHHOCTSIX
KUBOW HpPUPOJBI, O €€ ypOBHEBOH OpraHu3aluy M SBOJIIOLMU. B COOTBETCTBUM C 3TUM B
CTpYKType ydeOHoro npenmera «buosnorus» BbIJIEIEHbBI CIENYIOLINE COJIEPKaTEIbHbIE JTUHUU:
«buonorus kak Hayka. MeToJpl Hay4HOro no3HaHusA», «KieTka kak Onosoruueckas cucrema,
«Opranusm Kak Ouosiornyeckas cucremay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«OBOJIIOLINS KUBOU MPUPOABI», «IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JarloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u rnpuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JIJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

HOCTI/I)KGHI/IG HeJIn U3YUYCHUA yqe6H0ro npeamMceTa «buoorus» Ha 0a30BOM YPOBHC
o0ecreynBacTCs pEeIICHUEM CIICAYIOIINX 3aa4:

OCBOEHHE O0YYaroIIMMMCS CUCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHMSIX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiaxX, CIY)KaIlMX OCHOBOHM i (opMHpOBaHHUS
NPEJICTAaBICHU O €CTECTBEHHO-HAY4YHON KapTHHE MHpa, O METOAaX HAay4YHOIO I103HaHUS,
CTPOCHUHU, MHOT000pa3sMM U OCOOCHHOCTSAX MHMBBIX CHUCTEM pa3HOTO YPOBHSI OpraHM3aluu,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

(¢bopMupoBaHue y OOydarolmuxcs MO3HABaTENbHBIX, MHTEIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
UJEN U MOJXO0I0B K U3YYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alUu;

CTaHOBJIEHHE Y oOOyd4aromuxcs oOme KyiabTypbl, (DYHKIMOHAIBHOW I'pPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYKAIOLIEro MUpa *KHBOW MPUPOIBI HA
OCHOBAHMU 3HAHWH U OMBITA, MOJYYSHHBIX IPU U3yYEHUN OMOJIOTUH;

(dbopMupoBaHHe y O0y4YarOUIMXCSd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OUOJOTHYECKUX
3HaHUM B NPAKTHUYECKOM JAEATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI B arpoOUOTEXHOIOTHIA;

BOCIIUTaHUE YOSXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOW IPUPOJIHI,
HEO00XO0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOEHHS SITHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOrNYECKHUX MCCIICIOBAHNM;



OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU 71l MOBBILICHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUM M YMEHWH B MOBCETHEBHOW JKU3HU JIJISI OICHKH
MOCJEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOI0IEHUE Mep TPO(HIIAKTHKH 3a00I€BaHU.

B cucreme cpennero obuiero odpazoBanusi «buonorus», usyyaemas Ha 6a30BOM YpOBHE,
SIBIIIETCSL 00SI3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOISIIMM B COCTaB IMPEIMETHOW o0jacTu
«EcTecTBeHHO-HAYUYHBIE [TPEIMETHI.

Jlnist u3yueHusi Onosioruv Ha 6a30BOM YpOBHE CpeIHEro o0Iero oopa3oBaHus OTBOIUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

1. Ilnannpyembie pe3yabTaThl OCBOEHUS YUeOHOI0 NIpeaMeTa.

Cormacho ®I'OC COO, ycranaBiauBalOTCs TpeOOBAaHUS K pe3yiabTaTaM OCBOCHMS
00yJarIUMUCS TIPOTPaMM CPEAHETo 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cIpykType JIMYHOCTHBIX pe3yJabTaTOB OCBOCHHMSA IpeaMera «buoaorus» BbIIEIECHbI
CJIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHME OOYHYAIOUIMMUCA  POCCHHCKOM  Ipa)IaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAaMOCTOATEIBHOCTH W CaMOOIIPEIEIICHUIO,
HaJIMYME€ MOTHUBALMU K OOyYeHHUIO0 OMOJIOIuH, IeJeHalpaBIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYy4arolMXCs PYKOBOJICTBOBATbCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPHUCYLUIUMH  CUCTEME
Ouonornyeckoro o0Opa3oBaHMs, HaJIMYUe SKOJOTHYECKOr0 MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JImaHOCTHEIE pE3yiabTaTbl OCBOCHUA MPEIAMETA «bnonorusy JOCTUT'alOTCA B €OIHUHCTBEC
yueOHOM M BOCIUTATENHHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMHU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH HCHHOCTAMMU, HNPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAHUSA U CaAMOpPAa3BUTHUSA, PA3BUTUA BHYTpeHHel\/'I mo3nguu JIMYHOCTH, IMAaTpUOTU3MaA,
YBAKEHUS K 3aKOHY U INPABONOPSIKY, YEJIOBEKY TpyAa U CTAPLIEMY ITOKOJIEHUIO, B3aUMHOIO
YBa)XEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYPHOMY  HAacCleIUWi0 U TPaJAULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS yU4eOHOTro npeMeTa «buoorusy J0KHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUIH, COOTBETCTBYIOIIUMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIECTBa,
paclIMpeHe KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOILECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJIEHU! BOCIIUTATEIBHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:



1) rpaKIaHCKOr0 BOCIIMTAHMUSI:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIUK  OOYy4arOUIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOT0 O0OIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0Os3aHHOCTEH, YBa)KEHUE 3aKOHa U
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEILHOCTH MPH CO3JJaHUU y4eOHBIX MPOEKTOB,
peneHnH y4yeOHBIX ¥ MO3HABATENbHBIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENITh COOCTBEHHYIO IIO3UIMI0 IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYMUThIBaTh B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUSA JIIOJICH C pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIIECCE COBMECTHOIO BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHNUS;

TFOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKON JEATENBbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUHUCKON TPaKIAHCKON MICHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonumHOMN, ropmocty 3a CBOM Kpal, CBOXO

PO,I[I/IHy, CBOM SI3BIK U KYJIbTYpPY, HPOILIOC U HACTOAIICC MHOTOHALITMOHAJIBHOT'O HApOoaa POCCI/II/I;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAMI0 U MaMATHUKAM IIPUPOIBI,
JOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTbh OILIEHHMBATh BKJIAJl POCCUHCKHUX YYEHBIX B CTAaHOBJIEHME U Pa3BUTHUE
OuosIorny, MOHUMaHUS 3HaUYCHHsI OMOJIOIMH B TIO3HAHUM 3aKOHOB IPHUPO/IbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOTO 00IIeCTBa;

unenHas  yOeXIEHHOCTh, TOTOBHOCTh K CilyXkeHHro u 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBE/ICHNUS,

CIIOCOOHOCTH OICHUBATHL CUTYyallUIO U MIPUHHUMATb OCO3HAHHBIC PCHICHUS, OPUCHTUPYICH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOIICHHWE K CBOUM POJUTENSIM, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIECHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPATUIMSIMH HAPOJIOB
Poccuu;

4) ICTETHICCKOTO BOCIIUTAHUA

9CTCTUYCCKOC OTHOIICHUEC K MUPY, BKIIIHOYAsA 3CTCTUKY 6BITa, HAay4YHOT'O U TEXHHUYCCKOI'O
TBOpUYCCTBA, CIiopTa, Tpyaa, O6HICCTB€HHBIX OTHOH.IGHPIIZ;

IIOHHMMAaHHUEC SMOIIMOHAJIbHOI'O BO3I[€I>10TBPIH JKUBOM Ipupoabl U eé OEHHOCTH;,

TFOTOBHOCTb K CaMOBBIPAKCHHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPCMJICHUC IIPOABJIATH
Ka4dycCTBa TBOpquKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

MMOHMMAHUE U pealih3aius 30pOBOro U 06e30macHoro odpasa Kku3Hu (310pOBOE MUTAHUE,
coOII0IeHNEe TUTMEHUYECKUX IMPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHM M OTIbIXA,
perynsipHasi  (u3MuUecKas aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO

OTHONICHHS K COOCTBEHHOMY (DM3UYECKOMY H IICUXHUYECKOMY 3JI0POBBIO;

IMIOHUMAaHWEC [CHHOCTU IIpPaBUJI HWHIAUBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e3011aCHOTO
IMMOBCACHUS B CUTYyALlUAX, YTPOKAOIINX 310POBBIO U JKU3HU J'IIO,I[@I‘/‘I;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NPUBBIUEK (YINOTPEOICHMS aIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOM M COLMAJIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TJIAHUPOBATH M CAMOCTOSITEIHLHO BBIMOJIHATH

TAaKYHO OCATCIIbHOCTD,

MHTEpEC K paznu4HbIM chepam mpodeccrnoHalbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCel
JKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBILIEHUE YPOBHS IKOJIOTUYECKON KYIbTYphl: NPUOOpETEHHE OMNbITa MJIAHWPOBAHUS
IIOCTYIIKOB Y OLIEHKU UX BO3MOKHBIX IOCIEACTBUM ISl OKPYKAIOLIEH CPENIbL;

OCO3HAHHE TJI00AIBLHOIO XapaKkTepa 3KOJIOTHYCCKUX HpO6HCM u HYTCf/'I HX PpCIICHUA,



CIIOCOOHOCTH UCIIOJIB30BaTh MPHOOpEeTaeMble TIPU W3YUYECHUH OWOJIOTUH 3HAHHS M YMCHHS
IPU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONIB30BaHIEM (COOII0IeHNE
MpaBWJI TIOBEJICHUSI B MPUPOJC, HANPABICHHBIX HAa COXPAHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HETIPUATHEC JCHCTBUMN, MPUHOCAIIUX BPEJ OKpYXKAIOUeH TPUPOIHOU cpeje,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJOTHUYECKUE IMOCIEIACTBUS MPEITPHHIMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HQJIMYME DPA3BUTOIO SKOJIOTMYECKOIO MBIIIICHHS], HKOJOTMYECKOM KyJbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJILHOM, KOMMYHUKAaTHBHOM U COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBIEHHOCTH;

8) HEHHOCTU HAYYHOTO IMO3HAHUSA

C(I)OpMI/IpOBaHHOCTB MUPOBO33pCHUSA, COOTBECTCTBYHOIICTO COBPEMCHHOMY YPOBHIO
PasBUTUA HAYKU U O6III€CTBGHHOI>1 MMPAaKTUKH, OCHOBAHHOTO Ha JAMUajlore KyJiabTyp,
CHOCO6CTBYIOH_[6FO OCO3HAaHHKO CBOCTO MECTA B MOJHUKYJIIBTYPHOM MHUPC;

COBCPHICHCTBOBAHUEC SI3BIKOBOM n YHUTATENbCKOM KYJIbTYPbI Kak CpeacTBa
BBaI/IMOILGI\/JICTBI/ISI MCKAY JIOAbMU U IMTO3HAHWA MHPA,

MOHUMaHHE CIEeMU(PUKN OMOJOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PalMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU L[EIOCTHOTO MPEACTaBICHUS 00 OKPY)KaIOIIeM
MHUpE KaK O €IUHCTBE NPUPOAbI, YelOBeKa Hu OOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJIsl COBPEMEHHON IMBUIM3AINU: 00ECTICYCHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
MCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUM B II€JIX MOBBIIIEHUS 001IeH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOMH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOi IpU U3y4E€HUU OUOJIOTHH;

IMOHUMAaHUEC CYHIHOCTH MCETOJAO0B IIO3HAHUSA, HCIIOJB3YCMbIX B CCTCCTBCHHBLIX HAYKax,
CIIOCOOHOCTH HCITOJIb30BaTh oJIyda€MbIC 3HAHHA [JId aHajiv3a | OOBSICHEHUS SIBJICHUI
OKpY’Karmero Mupa " IPOUCXOAAIIHNX B HEM H3MeHeHHfI, YMCHHEC [ICJIaThb 000CHOBaHHBIE
3aKJIIOYCHNA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIIUXCA AdAaHHBIX C HLCJIbI0 MOJTY4YCHUA
JAOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHYCCKUE 3HAHMS AJi PCIICHUA
HpO6J’I€M B PCAJIbHBIX )KU3HCHHBIX CUTYyAlUAX,

OCO3HaHUE LEHHOCTH HAYyYHOH AESITEIBHOCTH, TOTOBHOCTh OCYILECTBIISATh IPOEKTHYIO U
HCCIIE0BATENBCKYIO IESITENIbHOCTh HHIMBUIYAIIBHO U B TPYIIIIE;



TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMHU
HOTPEOHOCTSAMU.

MertanpeameTHble pe3yJibTaThl

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTrO mpeaMera «bHonorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOLUXCA  MEXAUCLHUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SIBJICHHE, TPOIECC, CHCTeMa, HAay4HbId (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0oBaHue, HAOIIOEeHUE, U3MEPEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble NeiicTBUs (TIO3HABATeNbHBIC, KOMMYHHUKATUBHBIC, PETYIATUBHBIC), 00ECIEUnBaIOINE
¢dopmupoBaHue (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CIOCOOHOCTh o0y4aromuxcs HCI0JIb30BaTh OCBOCHHBIE MEXKIUCLUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJbHble y4yeOHble JEHCTBUS B I103HABAaTEIbHOM W
COLIMAJIbHON ITPAKTHKE.

MeTtanpeMeTHbIe PE3yJIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHET0 OOIIero oOpa3oBaHUS
JTIOJKHBI OTPaXaTh:

ORy1ajieHne YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BblIe JOrMYeCKHUe TeHCTBUS:

CaMOCTOATENILHO (hOpMYIHMPOBaTh M aKTYaJU3UpOBaTh HpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOEGHUM 3HAHUI MNpPUEMBI JIOTMYECKOrO MbIIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHHUs, KiIacCUPHUKAIMM, OOOOIIEHHs), pPAcCKpbIBaThb CMBICI OHOJIOTHMYECKHX
MOHATUN (BBIIEIATh UX XapaKTEpHbIE PU3HAKK, YCTAHABINBATH CBA3H C JPYTUMHU MOHATHIMM );

OMpPCACIIATEL LCIW ACATCIBHOCTH, 3ajiaBasd IapaMCTPbl M KPUTCPHUHU HX HOOCTHUIKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS I OObSICHEHUS (AKTOB U SBICHUN KHUBOMH
HIPUPOIBI;

CTPOUTL JIOTUYCCKUEC PACCYKIACHUA (I/IH)IYKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I),
BbIABJIATH 3aKOHOMCPHOCTHU W IMMPOTHBOPEYHNA B paCCMAaTpUBACMBbIX SABJICHUMAX, q)OpMy.]'H/IpOBaTB
BBIBOJbBI U 3aKJIFOUYCHU A,

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA AJI MPEICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTUYECKHX OOBEKTax, a TakKKe MPOTHBOPEUHM PA3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pa6aTBIBaTB IUIaH  pCHICHUSA HpO6HeMLI C y‘-IéTOM aHajJin3a HMCHOIIUXCA
MaTCpUAJIbHBIX U HEMATCPUAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHUBATL COOTBCTCTBUC PE3YJILTATOB LCJIAM,
OLCHUBATb PUCKH HOCHG,}ICTBI/Iﬁ JACATCIIBHOCTH,



KOOPJIMHUPOBAaTh W BBINOJHATH PaOOTy B YCJIOBHUSX pEalbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEILCKHE el CTBHA:

BJIQJICTh HABbIKAMH Y4E€OHO-UCCIICI0BATEILCKOW U TTPOCKTHOM JEATEIbHOCTH, HaBBIKAMH
paspernieHus: IpooseM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IMOUCKY METOJIOB
pemeHI/m HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHeHI/IIO paSJII/I‘-IHBIX MCTOAOB IIO3HAHUA,

HCIIOJIB30BaAThH pa3JII/I‘-IHLIC BUAbI OCATCIBbHOCTH II0 HOJIy‘IeHI/IIO HOBOI'O 3HaHHA, €TI0
WHTEPIPETAINH, MPeoOpa30BaHUI0 W MPUMEHEHHIO B YYCOHBIX CHUTYAIUSAX, B TOM YHCIIC MPH

CO3JJaHuHn y‘-Ie6HBIX 1 COLMAJIBHBIX ITPOCKTOB;

(hopMHUPOBATh HAYYHBIN THUIT MBIIIIJICHHS, BIAJACTh HAYYHON TEPMUHOIOTHEH, KITFOYSBBIMU
MOHATUSAMHU U METOAAMU;

CTaBUTh U Q)OpMYHI/IpOBaTB COOCTBEHHEBIE 3aJa4ud B 06p330BaTeHBHOﬁ JACATCIIBHOCTH U
JKU3HCHHBIX CUTYAIUIX;

BBIABIIATh IIPUYMHHO-CJICACTBCHHBIE CBS3M W aKTYalU3MpOBaThb 3ajady, BBIABUIATHb
TUIIOTE3y €€ pELICHHs, HaXOAUThb apryMEHThl I JI0KA3aTelIbCTBA CBOMX YTBEP)KICHHU,

3aJlaBaThb 11apaMETPhbl U KPUTCPUU PCHICHU,

AHAIIM3UPOBATH TIIOJYYCHHBIC B XOJAC PCHICHHUA 3ada4du pPE3yJibTaTbl, KPHUTHYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHHEC B HOBBIX YCJIOBUAX;

AaBaTb OLCHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHI)II‘/JI OIIBIT;

OCYIIIECTBIIATh 1IEJCHANPABICHHBIN MOWCK MEpPEeHoca CPEJCTB U CIIOCOOOB JAEWCTBUS B
PO ECCUOHAIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIbHYIO M  MPAKTHYECKYI0  001acTu
JKU3ZHEACSTEIbHOCTH;

YMETb UHTCTPUPOBATDH 3HAHUA U3 PA3HBIX MTPCAMCETHBIX O6J'I@.CTCI>1;

BbIJIBUT'aTb HOBBIC HJICH, NpCjiaratb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTABHUTH
HpO6HCMBI " 3a7la4i, JOIMYCKAIHNE AJIbTCPHATUBHBIC PCIICHU .

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(pOpMaIMu (TekcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBAPSIX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPA3IMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTHUYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIUpoBaTh 3aMpoChl W MPUMEHSATH Pa3IMYHBIE METOJBI TPHU TIOUCKE U OTOOpE
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUSI YIeOHBIX 33714,



pUOOpPETaTh OMBIT HCIOJIb30BaHUS WH(OPMALIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJBbHYIO (OPMY MPEACTABICHUS OHWOIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCTOJIb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEACTBa NpU paboTe ¢ OMOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYeckue, PU3NYECKue U MaTeMaTHUYeCKHe 3HAKU U CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIaACTb HABBIKAMM pPaACIIO3HABAHUA W 3alIWUTBI PIH(bOpMaI_[I/II/I, HH(i)OpMaHHOHHOfI
0€30I1aCHOCTH JINYHOCTH.

OBJ1ajleHne YHUBEPCAILHLIMH KOMMYHHKATHBHBIMH AeCTBHSIMM:
1) o6menne:

OCYHICCTBJIAAT KOMMYHUKAIINHU BO BCCX C(i)ean JKU3HH, dAKTUBHO Yy4aCTBOBATb B JHUAJIOIC
WM JUCKYCCHU IO CYHICCTBY O6CY)K,Z[8.CMOI>1 TEMBI (y'MeHI/Ie 3a/1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUSA npexmaraeMoﬁ 3ala4i, YUYUTbIBATb HHTCPCCHI U
COTJIaCOBAHHOCTH IMO3UIINI APYyrux y4aCTHUKOB AHAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

paciio3HaBaTb HCBCp6aJ'IBHBIe CpeacTBa 06I_HGHI/I5{, IIOHUMMATh 3HA4YCHHUC COLHAJIbHBIX
3HAKOB, NPCAIIOCBIIIOK BO3SHUKHOBCHUS KOH(bJII/IKTHI)IX CHTyaHHﬁ, YMCTb CMATYATDb KOH(bJII/IKTI)I u
BCCTH IICPCTOBOPLI;

BIIQ/IETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aWMOJCUCTBHUSA, TOHUMATh HaMEpPEHUs
JIPYTHX JEOACH, MPOSBIIATh YBAKUTEIHFHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
bopMyITupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHSI C HCIIOJIb30BAaHHEM S3bIKOBBIX
CPENCTB.

2) coBMeCTHAsl 1eATeJIbHOCTh:

MOHUMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUYaIbHON pabOTHI MpH
pelieHny OMoJoTrndecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3aauu;

BBI6I/IpaTB TEMATUKY U METOAbl COBMCCTHBIX JIEHCTBUI C y‘IéTOM 06H_[I/IX HHTCPECOB U
BO3MOXKHOCTEH Ka)KJI0r0 4JIeHa KOJIJICKTHUBA,

MPUHUMATh LEJIU COBMECTHOM [EATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH
JIEUCTBUA TO €€ JOCTUKEHHIO: COCTABIAThH IUIAH JACHCTBHUM, pPaCIpelesiaTh PO C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIA/la M KAXKIOTO YYaCTHUKA KOMaH bl B OOLIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJEU C MO3UMLHUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;



OCYIICCTBIIATE MO3UTHBHOC CTPATCrH4YCCKOC IMOBCACHHUEC B Pa3JIMYHBIX CHUTYyalUAX,
IMPOSABJIATE TBOPUYECTBO U B006pa}KeHI/Ie, OBITh WHUIUATUBHBIM.

OBj1ajieHHe YHUBEPCAIbLHBIMH PEryIATHBHBIMU JeCTBUSIMH:
1) camoopraHu3anus:

HCIIOIL30BaTh OHMOJIOTHMYECKHE 3HAHUS JJIsI  BBISABJICHUSA np06neM H UX PCIICHHSA B
KU3HCHHBIX U y‘IC6HBIX CUTyalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSIX M TOCTYIKAaX IO OTHOILICHHUIO K >KMBOM MPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyud B 00pa30BATEIILHON JEATEIHHOCTH U

JKU3HCHHBIX CUTYAI X,

CaMOCTOATCIBbHO COCTABJIATDH IJIaH PCIICHUA HpO6J’I€MBI C y‘IéTOM HMCIOLIUXCA pECYypCOB,
COOCTBEHHBIX BO3MOKHOCTEN U HpennhoeHHﬁ;

JaBaTh OLEHKY HOBBIM CUTYaLUsM;

paclIMpsATh paMKU y4eOHOr0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW OPYIUIUH B pa3HBIX
00J1acTAX 3HaHUI, MOCTOSHHO MOBBIIIATH CBON 00pa30BaTeIbHbBIN U KyJIbTYpPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTUBLI B ACATCIIBHOCTb, OLICHHMBATH
COOTBCTCTBUC PC3YJILTATOB LECJISAM;

BJIaJIeTh HaBbIKaMM MTO3HABATEIbHON peduieKcun Kak 0CO3HAHMsI COBEPIIAEMbIX JIeHCTBUN
Y MBICIUTENIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUI
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS [10 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsTHE CEOSI M IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTaTKU M JIOCTOMHCTBA;

NMPUHHUMATh MOTHBBI U apTYMCHTBI IPYTUX NPHU aHAJIN3C PC3YJIbTATOB ACATCIBHOCTH,

MIPU3HABATH CBOE MPABO U MPABO IPYTUX HA OLUIMOKH;



pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YelIoBeKa.
IIpenmeTHble pe3yJIbTaThl

[Ipenmernsie pe3ynbTaThl ocBoeHus mporpammbsl COO 1o Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuuyueckue i ydyeOHoro npenmera «bruonorus» HaydHble 3HaHUS, YMEHUS U
CIIOCOOBI JeicTBUI o OCBOCHHIO, UHTEPIPETALUT
U IpeoOpa30BaHMIO 3HAHWH, BUJIBI ICSTEIBHOCTH I10 MTOIYYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TAKXKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ Owmojorueil. B mporpamme mpeaMeTHble pe3ylbTaThl MPEACTABICHBI MO TOJaM
00y4eHusl.

[Ipenmernsie  pe3ynbTaThl  OCBOeHHUS ydeOHoro mnpenmera «buomnorus» ¢ 10
Kaacce TOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PONU OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYUHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJCPKAHUE OMOIOTMYECKIX TEPMUHOB M TOHITHUMN: KU3Hb, KJICTKA,
opranusM, Merabosu3M (0OMEH BEIIECTB U NIPEBpalllCHHEe HSHEPruM), TOMEeocTa3
(camoperyisiiusi), ypOBHEBasi ~ OpraHu3aius JKHBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKiwsi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHC;

YMEHHE Hu3JaraTb OHMOJIOTMYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MYTaI[MOHHAs,
LEHTpaJbHasl J0rMa MOJIEKYyJIsipHOM Ouosorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBuinoa) u yueHus (0 LIEHTPaX MHOr00Opa3us U MPOUCXOKJICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuiosa), onpenensTh IpaHULbl UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYYHOT'O IMTO3HAHUA B OHOJIOTUH: Ha6J'IIOI[eHI/Ie Hn OIMHUCAaHUC
JKHUBBIX CHUCTCM, IPOLHCCCOB U HBHCHHﬁ, opraHuszanuvss MW IMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BBIABICHHUEC 3aBUCHUMOCTU MCKAY HUCCICAYCMBIMU
BCIIMYMHAMMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHE J1€J1aTb BbIBOJbI HA OCHOBAHHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMCHHUEC BLIICIATH CYHICCTBECHHBLIC IMPU3HAKKW BHUPYCOB, KJIIETOK INPOKAPHUOT U OYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
MPEBpAICHHS] YHEPTHUH B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJIOTBOPEHUS, PA3MHOKECHHUSI, UHIUBUAYATHHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUH, /1151 IPUHATHS MIPAKTUUYECKUX PEIEHUI B MOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHMUSI B OKpYXKarolled MNPUPOAHON cpelle, MOHHMaHue HEeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMCHHUEC peuiaTb JJICMCHTAPHBIC TCHCTUYCCKHUE 3aJadyd Ha MOHO- H JII/IFI/I6pI/I}1HOG
CKpCIIMBAaHUC, CUHCIINICHHOC HACJICAOBAHNEC, COCTABJISITL CXCMbI MOHOPI/I6pI/I,Z[HOFO CKpCIIMBaHUA
JJIA IIpEACKa3aHuA HACJICAOBaHM S ITPU3HAKOB Y OPTraHU3MOB;



YMEHHUE BBITIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE Pa0OTHI, COOIIOAATH MpaBHia MPH
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTHUYECKH OICHWBATh W WHTEPIPETHPOBATH WH(OpPMAIMIO OHOJIOTMYECKOTO
COJIEpXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAYYHbIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOM MH(OpMaIUK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYECKHUE ACTICKThI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
Ouonornyeckyro HMH(GOpPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMerHbie  pe3ynbTaThl OCBOCHHUs  ydeOHoro mpenmera «buonorus» ¢ 11
Kaacce JOJDKHBI OTpaXkarTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PONU OMOJOTMM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PeLICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pAaCKpbIBaTh COJACPKAHUE OWOJIIOTHYECKUX TEPMHHOB U TIOHSTHIA: BHII,
NOMyJISIKs,  TeHOMOHI,  DBOJNIONMS,  ABWKYIIHE  CHIbl  ((aKTOpbl)  3BOJIOLNH,
NPUCIIOCOOJICHHOCTh OPraHU3MOB, BH000pa30BaHUE, JKOJIOTHYECKHE (DAKTOPBI, IKOCHCTEMA,
MPOIYIEHThI, KOHCYMEHTBHI, pEAYIEHTHI, IIEMH TMHTAHUSA, OKOJIOTUYECKas MUPAMHU/IA,
ouoreoreHo3, orocdepa;

yMEHHE Wu3jiaraTb OuoJjoruyeckue Teopun (3BomounoHHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpUsl HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablieBoro cxozicTta K.
M. bapa, yepenoBaHus INaBHbIX HampasieHuil u nyrei sosmonnu A. H. CeBeprioBa, yueHus o
6uochepe B. U. Bepnasckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHC BJIAJICTb MCTOJAMH HAYYHOTI'O IIO3HAHHA B OMoJIOruH: Ha6J'IIOI[eHI/Ie N OIMHUCAHUC
JKMBBIX CHCTCM, IIPOLHECCCOB U ﬂBHGHI/IfI, opranuzanvs MW TIPOBCACHUC OHOJIOrHYECKOI0
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHUC 3daBUCHUMOCTU MCIKAY HUCCIICAYCMbIMU
BCJIIMYHUHAMU, 00BSICHCHHUE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/'I,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC J1€JIaTh BBIBOJIbI HA OCHOBAHUH ITOJIYUYCHHBIX PE3YJIbTATOB,

YMEHHE BBIJICNATh CYIIECTBEHHBbIE TMPU3HAKH CTPOCHHS] OHOJIOTHYECKHX OOBEKTOB:
BUJIOB, TIOIMYJISALNN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B M IKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACTEACTBEHHOM  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBHUS DKOJIOTHMYECKUX (AKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B 9KOCHUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHHH
B JKOCUCTEMaxX CBOEU MCCTHOCTH, KpPYTroBOpOTa BCHICCTB U OMOreOXUMHUYECKUX OUKIIOB B
ouocdepe;

YMCHUEC MMPUMCHATH IMTOJTYUCHHBIC 3HAHUA IJId 00BSICHEHNST OMOJIOTHYECKAX IIPOLECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHOM KU3HHU C IIETbI0 00CCIICUCHUS
0€30MacHOCTH CBOETO 37I0POBbsI U 3JI0POBbSI OKPYKAIOIIUX JIFOACH, COOJIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAOIIEH NPUPOJHON cpeae, MOHMMaHUue HEeO0OXOIMMOCTH
HCITIOJIB30BAHUA )IOCTI/I)KeHI/II\/'I COBpeMeHHOﬁ onosiornu JUJISA pannoHaIbHOI'O
MIPUPOIOTIOIB30BAHNUS;



YMEHHE pemarh dJIeMEHTapHbIe OMOJIOTMYECKHE 3a/la4yd, COCTaBISITh CXEMBI IepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTEMaxX (IIeTH MUTAHMUS );

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIC U MPAKTHYECKHE PadOThI, COOOAATh MPaBIia MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALUIO OHOIOTHYECKOTO
COJIepKAHUSA, BKIIOYAIOLIYIO0 IICEBIAOHAYYHbIE 3HAHMUA M3 PA3JIMYHBIX MCTOYHHKOB (CPEICTBA
MaccoBOi WH(pOpPMANKK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJI0OAILHBIC
9KOJIOTUYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOLICHUs, 00001mas
Ouonornyeckyro HMHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.
2.Copep:kanne yuyeOHOro nmpeamera.

10 KUIACC
Tema 1. Buosiorus kak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTHUH C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JAPYTHMHU

€CTeCTBEHHBIMM HaykaMmu, (uiocoduei, 3THKOH, 3cTeTUKOM M mpaBoMm. Ponb Ouonoruu B

dbopMHUPOBaHUH COBPEMEHHON HAy4YHOM KapTUHBI MuUpa. CucTtemMa OMOJOTUYECKUX HAYK.

Mertoap! MO3HAHUS )KUBOU MPUPOIbI (HAOIIOIEHNE, DKCIIEPUMEHT, OIMCaHUE, U3MEPEHHE,
KJIaCCU(UKAIIMSI, MOJISTMPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:
IMoptpetsl: Y. Jdapun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

[Ipaktuueckass padora NoO 1. «lcnonp3oBaHue pa3IUYHBIX METOAOB TPHU H3YYCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbI M X OPraHU3aI U,

XKusple cuctembl (OMocHCTEMBI) Kak NMpeaAMeT u3ydeHus Ouonorud. OTINYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OwocucTeM W UX pa3zHooOpa3ue. YPOBHU OpraHU3AlMUd OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,

HKOCUCTEMHBIH (OMOTreo1eHOTHYECKU), ONOCEPHBII.

JdemoHcTpaumnu:



Tabmunbl U cxeMmbl: «OCHOBHBIC TPU3HAKU JKU3HW», «YPOBHH OpTraHU3AIMH >KHBOU
PUPOIBI».

Ob6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMH4YecKHil COCTaB M CTPOEHUE KJIETKH.

XUMUYECKUM COCTaB KIICTKH. Xumudaeckue DJICMCHTBI: MAakKpO3JICMCHTHI,
MHKPOIJICMEHTEI. Boz[a 1 MUHCPpAJIbHBIC BCIICCTBA.

OyHKIMK BOJBI M MHUHEPAJIbHBIX BEHISCTB B KieTKe. [lopaepkaHre OCMOTHYECKOIO
OaytaHca.

benxu. CoctaB u cTpoenue 0enkoB. AMHHOKHCIIOTH — MOHOMEpHI OenkoB. Hesamennumsbie
U 3aMEHHUMbIC AMHHOKHCIOTBI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPBI OCIKOBOM
MOJICKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUUYCCKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUNU OEIKOB.

®epMeHTHl — Ouonoruueckue kKaranuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuust  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallnu3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J1€30KcHpubo03a), Aucaxapuibl
(caxaposa, JlaKTO3a) W MOJHMCcaxapuabl (KpaxMals, TJIUKOTeH, LEJUTI0N03a). buomornueckue
(yHKIIMH YTIIIEBO/IOB.

Jlumuapr:  Tpurmmuepuas, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIieBOJOB, OENKOB U JIMIIHUIOB Kak
HMCTOYHHMKOB DHEPTUU.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykieotnasl — MOHOMEpBI HYKIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JIHK. Crpoenne m ¢ynxuuum PHK. Buget PHK. AT®: ctpoenue u

byHKLINN.

]_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TEOpHsd — HNpUMEP B38.PIMO,Z[CI>’ICTBI/I$I H)Ieﬁ nu
q)aKTOB B HAYYHOM ITIO3HAHUH. MCTOJII)I HU3YUCHUA KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmIye npu3HaKy KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapart, cucteMa CUHTe3a Oernka.

Tunbl kiIeTok: sykapuoTHdeckas U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHHUs
npokapuoTuyeckoit kineTku. Kinerounas crenka 6aktepuil. CTpoeHne 3yKapuOTHUYECKOM KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, IMIMKOKAJIMUKC, UX (QYHKIIHH.
[Tnasmatnueckass memOpana, e€ cBoiicTBa W (QyHKuuH. LluToruiasma u e€ oOpraHoujbL.
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['omsmku, mu3zocomsl. [lomyaBTOHOMHBIE
OpraHoOMAbl KIETKW: MWTOXOHJPHUH, IUIACTUIBL. IIpoucXOoxkaeHHME MHUTOXOHAPUN U IUIACTHL.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOUHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKHU. DyHKIIMY OPraHOUIO0B KIETKH. BriatoueHusl.



Anpo — perynsaTopHbIi IeHTp KieTku. CTpoeHue sapa: siaepHas 000JI04YKa, Kapuoriazma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpancnopT BelIecTB B KIIETKE.
JdemoHcTpaumu:

[Moptpetsl: A. JleBenryk, P.T'yk, T.lBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[lnarpammbl: «PacripefeneHne XMMHYECKHMX SJIEMEHTOB B HEXHMBOM  IPHUPOAEY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuuer u cxemsl: «Ileproguueckas TabinIa XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpOeHue pacTUTEIbHOW KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O00OpyAOBaHHWE IS TPOBEICHUS] HAOIOACHUH,
H3MepeHHﬁ, SKCIICPUMCHTOB, MUKpPOIpPCIapaTrbl PpaCTUTCIbHBIX, JXUBOTHBIX U 6aKT€pI/IaJIBHI)IX
KJICTOK.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopuas padora No 1. «/3ydyeHune KaTtaJuTHUECKON akTUBHOCTU (EPMEHTOB (Ha
IIpUMepe aMUJIa3bl WK KaTanas3bl)».

JlaboparopHast pabora No 2. «/3ydeHue CTpOCHHS KIETOK PACTCHHIA, >KUBOTHBIX H
6aKT€pI/If/'I o MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpCHIapaTax u uxX OIMUCAHUCH).

Tema 4. JKuzHeaeTeJbHOCTH KJICTKH.

OOmeH BemiecTB, HIM MeTaObOIM3M. AccuMWIIIMs  (TUJIACTUYECKUM OOMEeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAaHEHUS BEUIECTB U SHEPTUU B TIOHUMaHUH METa0O0Iu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTtepoTpodHsbiii. Ponb depmeHToB B 0OMeHe
BEIIIECTB U MIPEBPAIICHUH YHEPTUHU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumn QotocuHTe3a.
OddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3a /I KU3HU Ha 3emiie. Bnusaue ycnoBuit
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHUHTE3UPYIoInue OakTepun. 3HAYCHHE XEMOCHWHTEe3a JJIsl KU3HH Ha
3emute.

DHepreTuyeckuii 0oOMEH B KIeTKe. PaciiersieHwe BeIIeCTB, BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl dHepreTndeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucmopomHoe OKHCICHHWE, WIM KIETOYHOe jAbixaHue. OKHCITUTEThHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.



Peaknun wmatpuunoro cuHTe3a. [enermueckas wuHdopmanusa u JHK. Peammzamms
reHeTH4YecKoi mHpopmanuu B KJIEeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OCIKa.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcrtopusi orkpbiTus BHUpycoB (/1.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W KU3HEHHOTO IMKJIa BUPYCOB. bakrepmodaru.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BHUpycamMu. Bupyc nmMmyHoaeduura
gyenoeka (BUY) — Bozoymurens CIIM[a. OOGpaTtHasi TpaHCKpHUIMIHS, pEeBEpTa3a U HWHTErpasa.
[IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemoHcTpanmu:
Ioptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tunel  nutanus», «Mertabomusm»,  «MUTOXOHIPUSY,
«JHepreTnueckuii oomMen», «Ximopormiact», «Dorocunte3y, «Ctpoenue JJHK», «CtpoeHue un
¢yHKIMOHMpOBaHUE reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIWJla, Oaxtepuodaray,
«Pemmukanus JJHK».

O6opynosanue: Moaenu-anmiukauun «Yapoenue IHK u Ttpanckpunuus», «buocunres
6enkay», «CTpoeHue KIeTKu», Moeb cTpykTypsl JTHK.

Tema S. PazMHoOKeHN e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii 1Mk, WM SKU3HEHHBIM MK Kietku. WHTepdasza m mmro3. Ilpomeccsl,
npotekaromue B uHTepdasze. Permmmkanus — peakuns marpuyHoro cunte3a JIHK. Crpoenue
XpoMOocoM. XPOMOCOMHBIA HA0Op — KapuoOTHUIl. JMIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTtonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHNU3MOB.

Henenue xierkn — muto3. Cragum muto3a. [Iporeccel, mpoucxopsiiue Ha pa3HbIX
CTaauAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOKEHHMsS OpraHuU3MOB: Oecrojoe M 1osoBoe. Buasl  Gecronoro
pPasMHOXKEHUs: JeJICHUE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHHue. VCKycCTBEHHOE KIIOHMPOBAaHHE OPraHW3MOB, €0 3HAUECHUE JUIS
CEJIEKIINH.

ITonoBoe Pa3MHOKCHHUE, €0 OTJIINYUA OT Oecmooro.

Meiio3. Craguu wmeitosza. [lporeccsl, npoucxondime Ha ctagusx Menosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaUeHUE MeH03a.

I"ameTorenes — mpoiecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0BbIC JKeie3bl:
CEMCHHHUKU U ANYHUKU. O6paSOBaHI/Ie M PasBUTUC IIOJIOBBIX KJIETOK — TIaMCT (CHepMaTO?:OHH,
SUIEKIeTKa) — crepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SUIEKICTOK H
crniepmato3onoB. OmiogorBoperue. [lapreHorenes.



NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl AMOPHOHATLHOTO PAa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX: APOOJICHUE, TacTPYIISIIHS,
oprarorenes. [ToctamOpruoHabHOE pa3BUTHE. THIBI MOCTIMOPUOHATHLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBAThH BpO)KZ[éHHBIe ypoAacTBa.

Poctu pPa3sBUTHC paCTeHHﬁ. OnroreHes LOBCTKOBOI'O paCTCHUA: CTPOCHNUEC CCMCHU, CTA/IlUN
pa3sBUTHA.

JdemoHcTpaumuu:

Tabauiel u cxembl: «DOpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHHil», «JleneHue KIeTKH
Oakrepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMOocoMbl», «KIeTOUHBIA LUK,
«Permmukanus JJHK», «Murtosy», «Mehosy, «IIpsmoe u Henpsimoe pa3ButHe», «l'ameTorenes y
MJICKOMUTAIOIINX U YeJI0OBeKa», «OCHOBHBIEC CTAIUN OHTOTECHE3a.

OO6opyoBaHKe: MUKPOCKON, MHKpompenaparsl «CHnepMaTo30uabl MIIEKOIUTAIOLIET0,
«litnexnerka Miekonurawoomero», «KapnoknHe3 B KiIeTKax Kopellka JyKa», MarHUTHas
MoJenb-ammInKanms «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

Jlaboparophast pabota Ne 3. «HabmoieHrne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENaparaxy.

JlaboparopHast pabora Ne4. «M3ydeHHEe CTPOCHHUS TIOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOIpernaparaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. HMcropuss pas3BuThs TeHEeTUKU. Ponp murTosnorud u
HMOPHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIag pOCCHICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
reHeTuKu. MeToapl TeHETHKUA (THOPUIONOTUYECKUM, IUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnYeckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUMN.

3aKOHOMEPHOCTH  HACJIEIOBAaHUs  IPU3HAKOB,  ycTaHOBiIeHHble  [. MeHnnenem.
MoHorubpunHoe ckpermBaiue. 3aKoH eAMHO00pa3usi THOpHUI0B epBoro nokojiexus. [Ipasuio
JOMMHHUPOBaHMS. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a uyucroTel ramer. lloiaHoe u
HEIOJIHOE JOMUHUPOBAHMKE.

JlurubpugHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uToreHeTndeckue OCHOBBI JAUTHUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.

Hcnons3oBaHue AHAIIU3SUPYIOLICTO CKPCIIUBAHUWSA UL OIIPECACIICHUS TCHOTHUIIA ocoou.

CI_ICHJIGHHOC HaCJICAOBAHUC IIPU3HAKOB. PaGora T. MopraHa o CHCIUVICHHOMY
HaCJICJOBaHUIO I'CHOB. HapymeHHe CICIJICHHA I'CHOB B PE3YyJIbTATC KPOCCUHI'OBCPA.

XpOMOCOMHaH TCOpHA HACICACTBCHHOCTHU. I'eneTnyeckue KapThlI.



I'eneruka mona. XpoMOCOMHOE OMNpEEEHHUE MoJia. AYyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HacnegoBaHue NPHU3HAKOB, CLEMJIEHHBIX C
IOJIOM.

N3menunBoCTh. Buabpl M3MEHUYMBOCTH: HEHACICACTBEHHAs W HACIEACTBEHHas. Poib
cpedabl B HEHACJEICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOIU(PUKAIIMOHHON
W3MEHYMBOCTH. BapuanMOHHBIA psii U BapuanMOHHAas KpuBas. HopMma peakumu Ipu3Haxa.
KonuuecTBeHHble M KayeCTBEHHbIE IIPU3HAKM M WX Hopma peakuuu. CBolicTBa
MO (UKAITTOHHON H3MEHYMBOCTH.

HacnencrBennas, Uiy TeHOTUIIMYECKAs, U3MEHINBOCTh. KOMOMHATHBHAS U3MEHUYNBOCTD.
Meiio3 W T1OJOBOWM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTanmoHHas
U3MEHUYUBOCTh. Kiaccuukamusi myranuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHBIE. YacToTa u
NPUYHHBI MyTaluid. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. 1. BaBumosna.

BHG?I[[GpHaSI HaCJICACTBECHHOCTh U U3MCHYHNBOCTD.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH,  OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJECKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOINCHOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUpPOBaHKUE, B TOM uyucie ¢ nomoinbto [1[P-ananmmza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNie3HH, OONE3HH C HACIEACTBEHHON  MPeapacroyioKeHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTtudeckue H TreHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEIUIIMHCKOW T'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpanum:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuie! u cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €r0 IIUTOr€HEeTHYEeCKasi OCHOBAY,
«3aKkoH pacIIelJieHUss M €ro IMTOIeHETUYeCcKass OCHOBa», «3aKOH YHCTOThI TrameT»,
«urnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHMOPUIHOIO CKpEIIMBAHUS,
«Meio3», «B3auMoaeicTBrE aUIeIbHBIX T€HOBY», «I eHeTHYecKne KapThl PaCTCHUM, KUBOTHBIX
U 4eloBeka», «l'eHeTumka moiay», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buael wusmenunBoctu», «MoaudukannonHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Mmojenu-anmvkanun  «MoHoruOpuaHoe ckpemuBanuey, «Hemnomnnoe
JOMUHHUpOBaHUEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKON U
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIBEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTropHble U NpaKkTH4YecKne padoTbli:

JlabopaTtopHas pabora N 5. «/3ydenne pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTHOPHTHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.



JlabopaTtopHas pabota N 6. «M3ydenne MoaupUKAIIMOHHOW U3MEHUNBOCTH, TIOCTPOCHUE
BApUAIIMOHHOTIO PAJIa U BApUALMOHHOU KPUBOI.

JlaGopaTopHas pabora N 7. «AHanu3 MyTauuid Yy Jpo30uibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

I[TpakTnueckas pabora N 2. «CocTaBieHUe ¥ aHATNU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuusi Kak Hayka M Ipolecc. 3apOoXkI€HUE CENEKIIMU U JoMecTukauusd. Yuenue H.
WM. BaBunoBa 0 IEHTpax MPOMCXOXKIEHUS U MHOT00Opa3us KyJIbTYpPHBIX pacTeHHid. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIIMU. MacCOBBId ¥ MHAUBHUIYAIbHBIH OTOOPHI B CEIEKIIUU
pacreHuii U KUBOTHBIX. O1ieHKa dKCTephepa. biIM3KopoACTBEHHOE CKpENIMBaHUE — WHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['ereposuc, wnm ruOpuaHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas tuOpuau3anus W e YCHeXH.
HckyccTBeHHBIH MyTareHe3 M TMOJTYYeHHE MOJIUIUIONA0B. JIOCTHXKEHHs CENEKLUUU PACTCHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas MH)KeHepus. OTalbl CO3/aHus
pexomOuHanTHOM JIHK u Tpancrenneix opranusmon. Knerounas unxeHepus. Kierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiloHMpoBaHUE BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiembl. 'MO —
FEHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpALINH:

Ioprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. l1BaHOB.

Tabnuiel 1 cxembl: kKapTa «lIeHTpBI MPOMCXOXKACHUS U MHOTO00pasus KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UBanoBa», «llonmummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsle KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM.

OO6opyioBaHME: MYJISKU TUIOZOB M KOPHEIJIONOB JUKUX (OPM U KYJIBTYpPHBIX COPTOB
pactenuii, repobapuii «CeabCKOX035iCTBEHHbIE PACTEHUS».

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METO/BI M JOCTH)KEHMsI CEJIEKLIMN PAacTeHHUH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJTIOIIUOHHAT OMOJIOTHA.



[Ipennochuiki BO3HMKHOBEHHSI HBOJIOIMOHHON TEOPHHU. DBOJIOIMOHHAS TEOpUS U €€
MecTO B Onosoruu. BriusiHrE 3BOTIOIIMOHHON TEOPUHU Ha Pa3BUTHE OWOJIOTHHU U IPYTUX HaAYK.

CBunerenbcTBa HBoNOLMU. [laneoHTONOrHYECKHE: MOCIEA0BATEIbHOCTh TOSBICHUS
BUJIOB B MMAJICOHTOJIOTMYECKOM JIETOIMCH, MepeXoaHble popMbl. buoreorpaduyeckue: cXoacTBO
U paznuuue GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3inuvs SMOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbBIE, PYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIKymue Cuibl  SBOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeonpeenéHHas H3MEHYMBOCTb, OOppOa 3a CyILIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus sBosionnu (CTO) u €€ 0OCHOBHbIE MOJIOKEHUS.
Muxkposontonus. [Tonmynsnus Kak eIuHUIA BUIAa U 3BOJIOLUY.

JIBrkyme cuiibl ((akTopbl) SBOJIOLUWU BHIIOB B IpUpoje. MyTalMOHHBIA Mporece U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomynsiiioHHbBlE BOJMIHBI U Apedd reHoB. M3onauusa u
MUTIpaLys.

EcrecTBeHHBII 0TOOp — HamnpabisFOIIUK (akTop ABOJIOIMH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yibTaT  dBoiouuu.  [Ipumepsl
MPUCTIOCOOICHUM Y OpraHu3MoB. ApoMop(]O3bI ¥ UMOATANI TAIHH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKoe.

MaxposBomtorusi. @opMbl 3BONIONUH: (PUIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[Ipoucxoxaenne  OT  HECHEIUAIM3UPOBAHHBIX  TpeakoB.  [Iporpeccupyromias
crienuanu3anus. AJanTuBHAs paJualius.

JdemoncTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekkensb, @. Mroinep, A. H. Ceseprios.

Tabmuuel u  cxembl: «Pa3BuTHE OpraHMYeckoro wmupa Ha 3emie», «3apoblIlu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOroobpazue copTroB pacTteHuily, «MHoroo0pasue mnopos
KUBOTHBIX), «[Honmynsauumy, «MyTtannoHHas U3MEHYHUBOCTbY, «ApomMopdho3bI»,
«Monoanantanumny», «OO0mas nereHepauus», «JBHXKylue CHIbl 3BOIONMM», «Kapra-cxema
mapuipyra nyremectsust Y. lapBuna», «boprba 3a cymiectBoBanue», «lIpucnocoGieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.




O06opyioBaHKE: KOJJIEKIMSI HACEKOMBIX € pa3IMYHBIMU TUIIAMH OKpPAcKu, HabOp IUI0JI0B
u cemsH, Komekuus «[Ipumepsl 3alUTHBIX MPHUCIOCOOJCHMH Yy JKMBOTHBIX», MOJEIb
«OCHOBHbBIC HaNpaBJICHUS HBOJIOLUNY», 00BEMHas Mmoaenb «CTpoeHHEe TOJOBHOTO MO3ra
HIO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, kouiekuus «®DOpMbl COXPaHHOCTH HCKOIAEMbIX
JKUBOTHBIX M PAaCTeHMI», Mojenb anrumkanusa «llepekpéct xpoMocom», BiIaXKHbIE IIpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATyIIKM», MukKporpenapar «/Ipozoduinay (HopMa,
MyTali# (OPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble H MPpaKTHYeCKHe PadoThI:
JIaGoparopnas padota No 1. «CpaBHeHuE BHIIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGoparopuass pabora No 2. «Onucanue mNpUCIOCOOICHHOCTH OpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HU HA 3emJie.

JloHay4yHbIEe NIPEACTABICHUS O 3apOXKIACHUM KNU3HU. HaydHble runoTe3sl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckas 3BONIOLUs. AOHMOTEHHBIM CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMHUUYECKON 3Bomtonuu. HauanbHble 3Tanel Ouosnornyeckoil spomonuu. ['mnoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBosroLMsA. POpMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3pam M nepuojgam. Karapxeil. Apxelickas u
npotepo3oiickas pbl. Ilaneosoiickas spa u e€ mnepuoibl: KeMOPHHCKHMHA, OpPIOBUKCKHIA,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ epuoibl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U IeoJOTrM4ecKuX IpoueccoB. OCHOBHBIE ITalbl BOJIIOLUU
PacCTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUidl U KUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpakeHUe BOIONMHA. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIONMSL  YeNlOBEeKa. AHTpPOMNOJIOTHS Kak Hayka. Pa3Butwe mnpejcTaBieHUN o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpororene3a. CxoJIcTBa M pa3Inyus YeJIoBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNE YEJIOBEKa.

JBwxyue cuibl (pakTopbl) aHTpororeHesa. HacneacTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJUU U BETBU SBOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEINbIH,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymHbii.  Haxonku



HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JACTh PacIpOCTpaHeHUs,, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIUE pachl: eBpoIeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHas), MOHTOJOUJHAs  (a3uaTcKo-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH MPEACTaBUTENIeH YelOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUA.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdemMoHcTpanum:
Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabauiel B cxemsbl: «Bo3nukHoBeHne CoIHEYHOM CHUCTCMBI», «Pa3Burtue OpPraHu4cCKoOro
MHpay, «PacturenpHas KJICTKa», «KuBoTHas KJICTKa», <<Hp0KapI/IOTI/I‘-IeCKaSI KJICTKa»,
((COBpeMeHHaH CUCTEMA OPraHUYCCKOIO MHpay, «CpaBHeHne AHATOMUYCCKHUX YEPT CTPOCHUA
YCJIO0BCKa H ‘ICHOBCKOO6pa3HHX O6C3BSIH», «OCHOBHBIE MECTa MAJICOHTOJIOTHUYCCKHX HaxXoa0K
MNpEAKOB COBPEMCHHOI'O YCJIIOBCKA», «I[peBHeﬁHlHe JIFO A1), ((I[peBHI/Ie JIFO AU, <<HepBLIe
COBPCMCHHBLIC JIFOAN», «YenoBeueckue pacs».

Ob6opynoBanue: Myispkud — «[Ipoucxoxkaenne demoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAHTPOIA, HEaHJepTallblla, KPOMAaHbOHIIA), CICIIKH WM H300PaKCHUST KAMEHHBIX OPYIHi
MEPBOOBITHOTO YeOBeKa (KaMHHU-YOIIIEPHI, pyOniIa, ckpedia), TeoXpOHOJIOrHIecKasi TabJunIa,
KOJIeKIHsT «DOPMBI COXPaHHOCTH MCKOMIAEMBIX JKUBOTHBIX M PACTCHUI.

JlabGopaTopHble U NpaKTHYecKue padoThbl:

[Ipaktuueckas padota No 1. «M3yueHune uCKonaeMbIX OCTaTKOB PACTEHUN U KUBOTHBIX B
KOJUICKLUAX».

DKCKypcust «IBOJIOLNS OPraHMYECKOT0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbBIN WU
KpaeBeIUeCKU My3eil).

Tema 3. Opranu3msl 4 OKpY:KaIAas cpeaa.

Okojorusi Kak Hayka. 3ajadyd W pas3fenbl dKOJIOrMM. MeTolbl 3KOJIOrMYeCKHX
UCCIEe0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3]yIIHas,  IMOYBEHHas,
BHYTPHOPIaHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus sxonmorudeckux (paxTopoB: abMOTHUYECKHE,
OMOTHYECKHUE U aHTPONIOTEHHBIE. J[eliCTBHE SKOJIOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (QaxkToOphl:  CBET, TEMIEparypa, BIAKHOCTb. DoTonepuoan3M.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKkTOpOB. bruonornueckue puTMsl.

buornueckne ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHN: KOHKYpEHLHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajln3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3M. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTepUCTUKU momynsuud. OCHOBHBbIE TOKa3aTead MOMYJSIUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YUCJIICHHOCTHU MONYJISALHUUA U €€ PETyIIsIus.

JleMoOHCTpanum:
Hoptpetst: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.
Tabnuier u cxembl: kKapta «IIpupoansie 30HbI 3eminy, «Cpeasl 0OUTaHUST OPTaHU3MOBY,

«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHy30pun-TyQesnbkn», «Iluiessie nemnm».

JlaboparopHble U NpaKTUYecKue padoThbl:

JlabopaTopHas pabora No 3. «Mopdosornueckue 0COOCHHOCTH PACTCHHH M3 Pa3sHBIX
MeCT OOUTAHUSI.

JIaGoparopnas padota No 4. «BinusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[Ipaktuueckas pabora No 2. «lloacy€r T™IOTHOCTH MOMYJSAIUI pPa3HBIX BUJOB
pacTeHu».

Tema 4. Coo01iecTBa M YKOJOrH4ecCKUue CUCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOIIEHO3a:  BHIOBaf,
POCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 sKocucremMe W OHOTeOIeHO3E.
@OYHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemecTB W TOTOK dHEprud B dKocucreme. Tpoduyeckue (MHIIEBBIE) ypOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNMd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIsALHUs, pa3BuTue. CyKieccus.

[IpuponHble 5KOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. OJKOCHUCTEMa XBOWHOIO WIH
HMIMPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOosKkocucTembl. buonornyeckoe u
XO3SICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak GakTtop ycTounBocTH dKocucTeM. CoXxpaHeHHe OMOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6mochepe. I'paHuIlpl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHOM 3KOCHCTEMBI.
JlunamMuyeckoe paBHOBecue U oOpaTHasi cBsi3b B Ouocgepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE ITHKJIBI DJIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuOChepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuectBO B Ouochepe 3eminn. AHTpONOreHHbIE U3MEHEHUss B Ouocdepe.
['moGasibHBIE HKOJIOTHYECKUE TTPOOITEMBI.



CocymiecTBoBaHMe NpUpOasl M 4YenoBeuecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycroiunBocTH Ouocdepsl. OcHOBa pPAlLMOHAIBHOIO YIPaBJICHUS MPUPOAHBIMU
pecypcamu U UX UCTOIb30BaHue. JloCTHKeHUS OHOIOTUN M OXpaHa IPUPOJIbI.

JdemMoHcTpanum:
Hoprpetsl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuubl u cxembl: «llumiessie nenu», «buoienos: cocraB u cTpykrypay, «lIpupoansie
coobmiectBay, «llemn mnuraHus», «OKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKOocUCTeMa IIUPOKOJUCTBEHHOro Jiecay, «ODKOCHCTeMa XBOiHoOro jeca», «buoueHos
BosoEMay, «ArporeHo3», «lIpuMepHbIe aHTPONOTCHHBIE BO3ACHUCTBUS Ha TMPUPOAYY,
«BaxkHeilme MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M IPYHTOBBIX BOa», «llouBa — BakHeiIas
cocraistronas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHUKOBEIA AP herT, «DPaKTOPHI
PalMOaKTUBHOIO 3arpsi3HeHus 6uocdepsl», «O0mas crpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

O06opyioBaHME: MOJIEIIb-aNIIINKALHS «Tunuunele OMOILICHO3bD», repoapuii
«PactutenbHbie  cooOmiecTBay, Kouiekuuu — «buonenos», «Bpeautenn = BakHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddenepanun, H300pakeHNsI OXpaHIEMbIX BUI0B paCTEHUI U KUBOTHBIX.

3. TemaTH4eckoe IIIAHUPOBAHUE, B TOM YHCJE C y4eTOM padodeil NpOrpaMmbl
BOCIIMTAHUS.

Temaruueckoe rmianupoBanue mo ouosnoruu s 10-11 kmaccoB cocraBieHO ¢ ydeToM paboueit
nporpamMmbl  BOCIIMTAHUA. BocnurarenbHbii IIOTCHOUAJI AAaHHOI'O y‘I€6HOFO nmpeameTa

o0ecrieunBaeT peaau3alyio CIEAYIOIUX LENEeBbIX MPUOPUTETOB BOCIUTAHUS O0YyYaromIUXCs
COO:

CO3JaHUC 6J'IaI‘OHpI/I5ITHHX YCHOBHP'I AJId pa3sBUTHA COLUAJIBHO 3HAYMMBIX OTHOIIICHUH
IIKOJIBHUKOB, U, IIPEKIC BCETO, HEHHOCTHBIX OTHOIIICHUH:

1. x mpupoje Kak MCTOYHHMKY >KM3HM Ha 3emile, OCHOBE CaMOro €€ CYIIeCTBOBaHUS,
HY)KJAIOIIeHcsl B 3allUTE U OCTOSIHHOM BHUMAaHUM CO CTOPOHBI YEJIOBEKa;

2. K 3HaHMSIM KaK MHTEJJIEKTYaJIbHOMY pecypcy, obecreunBaronieMy Oyayliee yeloBeKa, Kak
pe3yNbTaTy KpOMOTINBOTO, HO YBJIEKATEIbHOTO Y4EeOHOTO Tpy/Ia.

10 KJIACC
Ne HanmenoBanue pasgena KommuecTBo 4acos
1 ||buonorus xak Hayka 2
2 ||’KuBble cuCTEMBI U UX 1
OpTaHu3aIus
3 || XuMHIUeCcKHil cOCTaB M CTPOCHHE 8
KJIIETKA




Z

|

HaumenoBanue pasnena

KoanuectBo yacos

JKusuenesaTeabHOCTE KIETKH 6

5 |[Pasmuosxenue u 5
WHIMBHIYAIBHOE PAa3BUTHE

| ||opranu3moB

6 ||HacnegcrBeHHOCTE U 8
W3MEHYMBOCTH OPTaHU3MOB

7] Cenexuusi opranu3MoB. OCHOBBI 4
OHMOTEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME

11 KJIACC

Nel HaumenoBanue paznena KomnnuectBo yacos

al

I10 ITPOI'PAMME

DBOIIOIMOHHAS ONOIOT U 9
2 |[Bosuukuosenue u pasBUTHE 9
JKU3HU Ha 3eMiie
3] OpranusMbl 1 OKpyKaromias 5
| ||cpena
4 ||CooOmriecTBa U DKOJIOTHUECKHE 11
| |lcucTembl
OBIIEE KOJIMYECTBO YACOB 34
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