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INOACHUTEJIbHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMmbl MO OHOTOTHM TEOPETUYECKYH) OCHOBY [JIsi OTpeZesieHust
MoJX0/I0B K (hOPMHUPOBAHUIO COZiep>KaHUsl yueOHOro rmipegmera «buosiorusi» cocTaBuIm:
KoH1lenTyanbHble monoxkeHuss PI'OC COO o B3auMo00yC/IOBIEHHOCTH 1ieiel, COZep>KaHus,
pe3y/nbTaToB 0OyueHUsi U TpeOOBAHWI K YPOBHIO TO/ATOTOBKM BBITyCKHUKOB, TOJIOXKEHHSI 00
00IUX TefsiX W TPUHLUIAX, XapaKTepU3yIIUX COBPEMEHHOe COCTOSHHE CHUCTeMbI CpeHero
ob1riero obpasoBanusi B Poccuiickoit ®ezieparivin, a Takxke TOJIOKeHUs O crieliiduke 6HOJIOTHH,
eé 3HaueHWU B TIO3HAHMU >KUBOW TIPUPOZBI U 0OecrieyeHWH CYILeCTBOBAHHUSI UeJI0BEUeCKOro
obmjectBa. CoryiacHO Ha3BaHHBIM TIOJIO’KEHUSIM, OTIpe/ie/ieHbl OCHOBHBIE (DYHKLIMH TIPOTPaMMBI
1o OMOJIOTUY U eé CTPYKTYpa.

[TporpaMMa 1o 6uonoruM JAET TIpeiCTaBIeHue O 1ie/isX, 00 00Iielt cTpaTeruu o0yueHus,
BOCITUTaHUSI U Ppa3BUTHS OOyYalIUXCs CpeficTBaMM ydyeOHOro rmipegmera «buosorusi»,
oripefiesisieT 00si3aTe/lbHOE TIPEIMETHOE COJiep>KaHWe, ero CTPYKTYPY, paclipefiejieHre 10
pa3zesiaM U TemaM, peKOMeH/[yeMYI0 TOC/IefloBaTe/lbHOCTh M3y4YeHHsl yueOHOro Marepuana C
yUETOM MEXITpeJIMEeTHBIX U BHYTPUIIPeAMETHBIX CBsi3eH, JIOTHKA 00pa30BaTe/IbHOTO TpoLiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroIXCsl.

B mporpamme 10 OHONOTMM TakKKe YUMTHIBAIOTCS TpPeOOBaHUSI K TUIAHUPYEMBIM
JIMYHOCTHBIM, MeTarpe/IMETHbIM M TIPeJJMETHBIM pe3y/ibTaTaM O0OyueHHs B (HOPMHUPOBaHWU
OCHOBHBIX BH/IOB yueOHO-TI03HABaTeIbHOM ZIeATelbHOCTH/yueOHbIX JeCTBUI 00yUaroIuxcs 1Mo
OCBOEHHIO COjIep>KaHUsI OMOJIOrHUeckoro 00pa3oBaHUs.

B mporpamme mo O6uosoruu (10-11 kmaccel, 6a30BbI YpPOBEHb) peasnu30BaH TPUHLIUTI
MPeeMCTBEHHOCTH B W3yueHWM Ouosiorud, Omarojaps YeMy B Hell IPOCMAaTpUBaeTCst
HarpaB/JIeHHOCTh Ha Pa3BUTHE 3HAHWM, CBSI3aHHBIX C ()OPMUPOBAHHEM eCTeCTBEHHO-HAayYyHOTO
MHDOBO33D€HUS, [IeHHOCTHBIX OpHEHTal[iil JIMYHOCTHU, SKOJIOTUUYECKOTO  MBbIILIeHHUS,
TIpe/ICTaB/IeHNH O 3[0POBOM o00Opa3e >KM3HU U Oepe)KHbIM OTHOIIEHHEM K OKDY’Karolei
npupogHoi cpezse. [ToToMy Hapsiiy C u3ydeHHeM OOIIeOMO/IOTMUECKUX TeOpUH, a TakkKe
3HAaHWM O CTPOEHWU >KUBBIX CUCTEM Pa3HOT'0 PAHTa U CYI[HOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
TIPOL[ECCOB B TIpOTpaMMe TI0 OHOJIOTUM y/ie/IeH0 BHUMaHHe WCII0/b30BAaHUIO TI0/TyYeHHBIX
3HaHWM B TIOBCEIHEBHOM »KWU3HU /ISl pellieHUs] MPUKIaHbIX 3a/la4, B TOM Unc/ie: MpoduIaKTHKA
Hac/ie/ICTBeHHbIX ~ 3a0o0JieBaHUN  YesloBeKa, MeJWKO-TeHeTUYeCKOro  KOHCY/IbTUPOBaHMUS,
000CHOBaHUSI 3KOJIOTMUECKH 1]e1ec000pa3HOro MoBe/IeHUs] B OKpYJKarolllel MPUPOJHOU cpefie,
aHa/M3a B/MUSHUS XO3SWUCTBEHHOM [IeSITeJTbHOCTH UeioBeKAa Ha COCTOSTHHE TIPUPOJHBIX U
MCKYCCTBEHHBIX 9KOCHCTeM. YCH/eHWe BHHMMaHMs K TIPUK/IaJHOM HarpaB/ieHHOCTU yueOHOro
npeaiMeTa «BUOIOTHSI» MPOAUKTOBAHO HEOOXOAMMOCTBIO 00ecrieueHrsl YCJIOBUU /ISl PeIIeHUsI
OJTHOM M3 aKTyaJIbHBIX 3a/lau LIKOJILHOTO OMosiornueckoro ob6pa3oBaHusi, KOTOpPast Mpe/IoJiaraeT
(hopmMupoBaHMe y 00y4arOIUXCsS CIIOCOOHOCTM afanTHPOBaThCS K W3MEHeHUsM [JUHAMUYHO
pa3BUBAIOILIErOCSI COBDEMEHHOT'0 MHpa.

Buonorusi Ha ypoBHe cpejHero o0ilero o0pa3oBaHUsi 3aHMMaeT BakHOe MecTo. OHa
obecrieunBaeT (hopMupoBaHWe Yy OOyUaroIUXCs TIPeACTaBlIeHUN O HAyYHOW KapTHHE MMUpa,
pacimpsieT ¥ 000011jaeT 3HAHKUS O )KUBOU MPUPO/Ie, € OTIMUUTE/bHBIX MTPU3HAKAX — YPDOBHEBOU
OpraHu3ali W SBOJIIOLIMH, CO3/[aéT YCJIOBUS JJisi: TIO3HAHWS 3aKOHOB J>KUBOM TPUPO/BI,
dhopmupoBaHus (HYHKI[MOHAIBLHOW TPaMOTHOCTH, HABBIKOB 3/0pOBOro M Oe3omacHoro obpasza
JKU3HH, FKOJIOTUYECKOTO MBIIIJIEHHS], [IEHHOCTHOTO OTHOIIIEHUS K YKMBOU MPUPO/Ie U UeJIOBEKY.

Bosbiioe  3HaueHWe OWO/IOTHSI WIMEeT TAaKXKe /i PelleHWs] BOCIHUTATeNbHBIX U
pa3BUBAKOIIMX 3aJau cpejiHero obiero o6pa3oBaHusl, coljanu3aluu obyJaroiuxcs. M3ydyeHve



buosiorumn obecrieunBaeT yC/IOBUS AJist (hopmMupoBaHUS VHTe/UIeKTYa/IbHbIX,
KOMMYHUKAI[UOHHBIX ¥ WH(OPMAI[MOHHBIX HABBIKOB, 3CTETUUECKOW KY/IbTYPhI, CIIOCOOCTBYyeT
WMHTerpalyuu OUOJIOTHUeCKUX 3HAHWN C Mpe/ICTAB/I€HUSIMHM U3 [PYTUX Y4ueOHBIX MpeJMEeTOB, B
YaCTHOCTH, PU3UKHU, XUMUU U Teorpadun. HazBaHHbBIe TI0/10)KeHUs O TpeiHa3HaueHUH yueOHOro
npeamera «bBHOSIOTHSI» COCTaBWIM OCHOBY JJisi OIpeJesieHusl TOAXOA0B K O0Tbopy U
CTPYKTYPUPOBAHMIO €T0 COJiep>KaHusl, TIPe/ICTaB/IeHHOTO B IPOrPaMMe 0 OMOJIOTHH.

Otb6op cogepxanus yueOHoro rpeamera «buomnorvsi» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3ULIMK Ky/IbTYPOCOOOpa3HOro IMO/X0/a, B COOTBETCTBUU C KOTOPBIM 00yYaroIuecs J0JDKHbI
OCBOMTb 3HaHUS U YMeHWs, 3HauuMble i1 (popMyUpoBaHUs 00Iel Ky/lbTyphbl, OMpeestole
aZlekBaTHOe TIOBe/leHWe 4YesloBeKa B OKPY)Kalolleill TMPUPOAHOW cpefe, BOCTpeOOBaHHbLIE B
TIOBCe/IHEBHOM >KU3HU U MPAaKTHUeCKol fesiTebHOCTH. Ocoboe MeCcTo B 3TOM cHCTeMe 3HAHUM
3aHUMAKOT 37IeMeHThbl COZlep>KaHusl, KOTOpble C/Iy)KaT OCHOBOW /i (hOPMHPOBAHUS
Tpe/iCTaB/IeHU O COBPEMEHHOM eCcTeCTBeHHO-HayuyHOM KapTMHe Mupa M 1[eHHOCTHBIX
OPHEHTALUSIX JITYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHH3alMy OMOJIOruyeckoro 00pa3oBaHusl.

CTpyKTypUpOBaHHe COZep>KaHusi yyeOHOro MaTepuasa B TporpaMme 1o OWOIOTUU
OCYIL[eCTBJ/IEHO C YUETOM TPUOPUTETHOTO 3HAU€HWs 3HAHUW 00 OTJIMUMTE/NbHBIX 0COOEHHOCTSIX
JKUBOW TIDUPOJbI, O €€ YPOBHEBOM OpraHW3al[ii W 3BOJIIOLMU. B COOTBETCTBUM C 3TUM B
CTPYKType yueOHOro rpeameTa «buosiorusi» BbIJje/IeHbI CeAYIONIHME COJepKaTe/TbHble JTMHUM:
«buosnorust Kak Hayka. MeTo/ibl HAy4HOTO MO3HaHUs», «KieTKa Kak Ouo/ioruueckasi CUCTeMa»,
«Opranu3sm Kak 6uosnornyeckasi cucreMa», «CucreMa ¥ MHOTOOOpasvie OpraHu4ecKoro MUpay,
«3OBOJTIOLIUS YKUBOU MPUPO/IBI», «KOCUCTEMBI U MPUCYILHE UM 3aKOHOMEDPHOCTU».

Llens wm3yueHusi yuebHoro mpeamera «buosorus» Ha 6a30BOM ypoBHe — OBjafieHUe
00y4YaroIMMUCS 3HAaHUSMH O CTPYKTYPHO-(DYHKIIMOHA/bHOW OpraHW3allid >KUBBIX CHCTEM
pa3HoOro paHra u npuobpeTeHre YMeHHWM MCIO/Ib30BaTh 3TU 3HAHUS [IjIsi TPAMOTHBIX [I€HCTBUM B
OTHOLLIEHUY 00BEKTOB >KUBOM MPUPO/IbI U PeIIeHUs pa3/IMUHbIX KU3HEHHBIX TPO0IeM.

HoctxeHue 1enu u3ydeHuss yudeOHoro mnpegmera «buosorusi» Ha 6a30BOM ypOBHe
obecrieurBaeTCs pelleHreM CIeAYIOIUX 3a/ay:

OCBOeHHMe OOyuarolMMUCS CUCTeMbl 3HAaHWM O OWOJIOTUYECKUX TeOpHUsiX, YUeHHsX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWIaxX, C/IyXKalluX OCHOBOW AJisi (hOpMHPOBaHUS
Npe/iCTaB/ieHnid O ecTeCTBeHHO-HayuHOW KapTMHe MHpa, O MeToJaX HayuyHOro I103HaHWUs,
CTPOEHMH, MHOrooOpasuv M 0COOEHHOCTSIX >KUBBIX CHCTEM Ppa3HOTO YPOBHSI OpraHW3allvH,
BBIZIAIOIINXCST OTKPBITUSIX ¥ COBPEMEHHBIX UCC/IeIOBaHUSX B OMOJIOTHH;

(opmMupoBaHue y 00y4arOIIMXCs TI03HABATe/NbHBIX, WHTE/JIEKTYaJIbHIX U TBOPYECKUX
CIIOCOOHOCTeH B MpOLIeCCe aHalIM3a JJaHHBIX O MYTSX Pa3BUTHsS B OMOIOTUM HayUHBIX B3IJISZIOB,
uzledl ¥ Mo/IX0/I0B K M3yUeHUIO KUBBIX CHCTEM Pa3HOT0 YPOBHSI OpraHU3aluu;

CTaHOB/IEHWE Y oO0ydvarmuxcs o0Ield KyabTypbl, (YHKI[MOHATbHOM T'DaMOTHOCTH,
pa3BUTHE yMeHUI OOBSICHATb U OL|eHWBATh SIBJIEHUs OKPY)KAIOI[Er0 MHpa YKUBOW MPUPOJBI Ha
OCHOBAHMHW 3HAHWM U OIIbITA, MOJIyUEHHBIX TTPU U3yUeHUH OMO/IOTHHY;

(opmMupoBaHue y 00y4aroIMXCsi YMeHWH W/UTFOCTPUPOBATh 3HaueHHe OMOIOTHYecKUX
3HAaHWUM B TIPAKTUUECKOW [esTeJTbHOCTH YesloBeKa, PAa3BUTUU COBPEMEHHBIX MeJUIUMHCKUX
TEXHOJIOTHUH U arpoOMOTEXHOJIOTHIA;

BOCITMTaHWe YyOeXJIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUSI UeJIOBEKOM >XMBOW TPUPO/IBI,
HeoOX0IMMOCTH Oepe)KHOr0 OTHOIIIeHHs K Held, COO/MI0/IeH s STUYeCKUX HOPM TIpY TPOBeJleHn!
OMO0JIOTUYeCKUX UCCTeIOBaHUM;

OCO3HaHWe 1[eHHOCTH OMOJIOrMUeCKUX 3HAHWM [I7Is TTOBBIIIEHHsT YPOBHSI KOJIOTHYECKOH
KYJbTYPBI, 7151 HOPMUPOBaHUSI HAYUHOTO MUPOBO33DEHHSI;



NpUMeHeHe TPUOOPeTEHHBIX 3HAHWK W YMEHWH B TIOBCEAHEBHOW >XU3HHU [l OLIEHKH
TIOC/TeZICTBUI CBOEH JeATe/IbHOCTA TI0 OTHOLIEHWIO K OKpY)Karoiled cpefe, COOCTBEHHOMY
3/10pOBbI0, 000CHOBaHUE U COO/IOIeHHe Mep MTPOGMUIAKTUKY 3a00/1eBaHUH.

B cucreme cpexgHero obiriero oopa3oBanus «buosiorusi», u3ydaemas Ha 6a30BOM ypoBHe,
ABJSIeTCSl 00si3aTelbHbIM y4ueOHBIM TIPEIMETOM, BXOJSLIMM B COCTaB MpPeAMETHOM 00JsacTh
«EcTecTBeHHO-HayuHbIe TIPeAMeThI».

it u3yueHust 6rosorvy Ha 6a30BOM YpOBHe cpefiHero o01ero o6pa3oBaHUs OTBOAMTCS
68 yacos: B 10 kacce — 34 vaca (1 uac B Hefiento), B 11 kyacce — 34 vaca (1 yac B HeJjei0).



COJEPXAHME OBYUYEHUSA
10 K/TACC

Tema 1. Buosiorus Kak HayKa.

Bbuonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUUECKUMU U JPYTUMH
eCTeCTBeHHbIMU HayKamu, Gunocoduelt, 3TUKOH, 3CTeTUKOM W TpaBoM. Posib Ouonoruu B
(hopMHUpOBaHNM COBPEMEHHOM Hay4YHOU KapTUHbI MUpa. CHcTemMa OHO/IOrHUeCcKUX Hayk.

MeTo/ibl TI03HAHUS )KUBOW TIPUPO/LI (HabOM0[eHe, SKCIIePUMEHT, OlMCcaHue, U3MepeHue,
KaccuduKarlys, MoieTMpoBaHKe, CTaTUCTHUeCKas 00paboTKa IaHHbIX).

JleMoHCTpanum:

[Toptpetsr: Y. Jdapsun, I'. Mengesnb, H. K. Kosbros, [Ix. Yorcon u ®@. Kpuk.

Tabsuiel ¥ cxeMbl: «MeTOo/IbI TO3HAHUS YKUBOU TTPUPO/IbLI».

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI:

[Tpaktueckass pabora Ne 1. «Vcmosib30BaHMe Ppa3IMUYHBIX METO/OB TIPH HW3yYeHUH
OrosIornyecKux 0O bEeKTOBY.

Tema 2. JKuBble cCTeMbI M UX OpraHHu3arvsi.

JKuBble cucteMbl (OMOCHCTEMBI) Kak IpeaMeT u3ydyeHusi Owonoruu. OTavuue >KUBBIX
CUCTEeM OT HeOpraHu4yecKou MpUpPO/bI.

CeoiicTBa OwmocucteM U HWX pasHooOpasWe. YPOBHH OpraHu3sal[id OHOCHUCTEM:
MOJIEKY/ISIDHBIM,  K/IeTOUHBIM,  TKaHeBbld, OpPraHU3MEHHbIM,  MOMYJSALMOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTeoeHOTHUeCK i), OroC(epHBIH.

JleMoHCTpaLnum:

Tabmuupbl 1 cxembl: «OCHOBHBIe TIPU3HAKM JKU3HW», «YDOBHH OpraHMW3aliyd >XUBOUN
TIPUPO/IbI».

O6opyznoBanue: Moennb Mosekysibl JJHK.

Tema 3. XuMuueckuil COCTaB U CTPOeHMeE K/I1eTKH.

XYUMUYeCKUMil  COCTaB  K/JeTKM.  XHWMHYecKue  37eMeHTbl:  MaKpO3/IeMEeHThI,
MHUKpO3/ieMeHThl. Bosia 1 MUHepasibHbIe BelllecTBa.

OyHKIMU BOZI M MHUHepalbHBIX BellecTB B KieTke. [lofiep)kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB 1 cTpoeHHe 6enkKoB. AMUHOKHC/IOTBI — MOHOMeEpPHI 6enkoB. He3ameHuMbIe
¥ 3aMeHWMble aMUHOKUCIOTBI. AMWHOKHC/IOTHBIA COCTaB. YDPOBHU CTPYKTYphbI Oe/TKOBOM
MOJIeKy/bl (TlepBUYHAsi, BTOPWYHAs, TPeTUUYHasi W YeTBePTHUUHAs CTPYKTypa). XHUMHUYecKue
cBoiicTBa OenkoB. Buonoruueckue QyHKIMKU Ge/IKOB.

depmeHTbI — OMOMOTHYeCKWe Katanmu3aTtopbl. CTpoeHWe (epMeHTa: aKTUBHBIA LIEHTP,
cyobctpatHast  crietuduuHocTh.  KodepmeHTbl. Butamubbl.  OTmuuus  (epMeHTOB — OT
HeopraHWYeCcKUX KaTaan3aTopoB.

YrneBozbl: MOHOCaxapu/pbl (T/It0K03a, prubo3a u Je3okcupubosa), Jucaxapubl (caxaposa,
JlaKTO3a) W TonMcaxapujbl (Kpaxmas, T/JIMKOTeH, Iesitosio3a). buonornyeckue GyHKLIUN
yT/IeBO/IOB.

Jlunmuapl:  Tpurvlepuasl, dochonunuael, crepouabl. ['uapoduabHO-TUAPOMOOHBIE
cBoiicTBa. Buosornueckue dyHKIuK mumigoB. CpaBHeHWe YI/IeBOZOB, OeMKOB U JIMMHIOB KaK
HMCTOUHUKOB SHEpPIUM.



Hyknevnoseie kuciotel: JJHK v PHK. Hykneotugsl — MOHOMEDBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenve u QyHkuun [THK. Ctpoenue u ¢yukimu PHK. Buabsr PHK. AT®: ctpoenue u
dbyHKIMN.

Llutonoruss — Hayka O KjeTKe. KieTouHass Teopusi — NpUMep B3auMOJeNWCTBUS UZed U
(hakTOB B HAyYHOM M0O3HaHUU. MeTo/bl U3y4eHus! KIeTKH.

KreTka Kak 1jesiocTHast >kuBasi cucrema. OOIye Mpu3HaKy K/I€TOK: 3aMKHYTasi Hapy>KHast
mMeMOpaHa, Mosiekysbl JJHK Kak reHeTHueCcKui arirapar, CUCTeMa CHHTe3a Oerka.

TUnbl K/IeTOK: SyKapuUOTHuecKas M TpokKapuoTthyeckasi. OcoOeHHOCTH CTpOeHust
ITPOKApHOTUUECKOU KieTKU. KiieTouHasi creHKa 6aktepuii. CTpoeHHe 3yKapHOTHUeCKOH K/IeTKHU.
OCHOBHBIE OT/INYHS PaCTUTETHHOM, )KUBOTHOW 1 TPUOHOM K/IETKH.

[ToBepXHOCTHBIE CTPYKTYphl K/I€TOK — K/IeTOYHAsi CTE€HKA, IVIMKOKAlIWKC, UX (DYHKIUH.
[Tnasmatnyeckass MemOpaHa, eé cBoiictTBa W (yHkuMH. LluromyasmMa M eé opraHou/blL
OpHomem6paHHble opraHoupb! Kiaetkd: DIIC, anmapat ["osbaku, mM3ocoMbl. [1omyaBTOHOMHBIE
OpraHou/pbl K/AeTKU: MUTOXOHZPHWH, IIacTUAbl. IIpoucxoxkpeHre MUTOXOHJPUWA M IJIACTUA.
Buzb! mtactug. HememOpaHHBIe OpraHOU/b! KIETKH: pUO0COMBI, KIIETOUHBIN IIeHTP, LIEHTPUOJIH,
PEeCHUUKH, XT'YTUKU. DYyHKLMY OPraHOK/IOB KJIeTKU. BKitoueHus.

S1npo — perynsTopHbIi 1ieHTp KieTku. CTpoeHue sifipa: siiepHasi 000/104Ka, KapHuoriasma,
XPOMAaTHH, JPbIIKO. X POMOCOMBI.

TpaHCropT Bel[eCTB B K/IeTKe.

JdemMoHcTpauum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsanH, M. Illneligen, P. Bupxos, x. YotcoH, ®.
Kpuk, M. Yunkunc, P. ®pankinul, K. M. bap.

[uarpammel:  «PacrnipefieieHre XUMHUYECKUX 3JIEMEHTOB B HEXWBOM IIPUPOLE»,
«PacnpeziesieHrie XMMHUYeCKHX 371eMEHTOB B )KUBOM ITPUPOJIE».

Tabmuipl 1 cxembl: «[leprosnueckass TabiMlla XUMHUECKUX 3/1€MeHTOB», «CTpoeHue
MOJIEKYJbl BOZAbI», «buocuHTe3 Genka», «CTpoeHue MoneKysibl Oesika», «CTpoeHre GepMeHTa»,
«Hyxnennosble kucnotel. [ITHK», «Ctpoenre monekynbl AT®», «CTpoeHre 3yKapuoTHYeCKOU
KneTku», «CTpoeHue >XUBOTHOM K/eTKh», «CTpoeHWe paCTHUTe/IbHOW KieTKh», «CTpoeHue
MPOKapUOTUYECKOH KIeTKW», «CTpoeHHe s/ipa KIeTKU», «Y TIeBOAbI», «/IUMugbI».

OO6opyzoBaHre: CBETOBOM MHKDPOCKOM, 00OpyZoBaHWe [jisi TIPOBeJieHus1 HabrojeHuH,
M3MepeHnH, SKCIIepUMEHTOB, MHUKPOIIperapaThl PacTUTE/bHbBIX, )KUBOTHBIX U OaKTepHasIbHBIX
KJIETOK.

JIaGopaTopHbIe M MpaKTHYeCKHe padoThI:

JlabopaTopHasi pabota Ne 1. «/3yueHue KaTalMTHUYECKOH aKTUBHOCTH (hepMeHTOB (Ha
TpyUMepe amMu/ia3bl WK KaTtasasbl)».

JlabopatopHasi pabora Ne 2. «/3yueHuWe CTPOeHHs KIETOK DPaCTeHW, >KUBOTHBIX U
GakTepuii 1oJ, MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIperiapaTax U Ux OMHCaHe».

Tema 4. )KusHepeare/1bHOCTb K/JI€TKH.

ObmeH BelectB, uad MeTabomu3M. AccumMuisiusi (TIaCTUUeCKUd oOMeH) W
JVICCUMUTISILINS (9HepreTryecKrii o0OMeH) — ZiBe CTOPOHBI eJMHOTO TipoLiecca Metabosmsma. Posb
3aKOHOB COXPaHeHHs Bel|eCTB U SHePIuU B TIOHUMaHUK MeTabos3ma.

Tunbl oOMeHa BelllecTB: aBTOTPOGHBIN U TreTepoTpodHbIi. Posib depmeHTOB B 0OMeHe
Bel|eCTB U NpeBpalleH!uH SHePryu B KJIeTKe.

®otocuHTe3. CBeToBass U TeMHOBasg (pa3bl (oTocHHTe3a. Peakimu QoTocuHTe3a.
OddexTuBHOCTE poTOCHHTE3a. 3HaUeHHe (POTOCUHTe3a AJIsl )KU3HU Ha 3emsie. BivsiHue ycnoBuit
cpeZibl Ha (POTOCUHTE3 U CIIOCOObI MOBBILIIEHHsI €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTeHUM.



XeMocuHTe3. XeMOCHUHTe3Upyole OakTepyuu. 3HaueHWe XeMOCHHTe3a /s JKU3HU Ha
3emie.

OHepreTnueckuii o0OMeH B KjeTke. PacmjeryieHue  BeljecTB, BbljesieHWe |
aKKyMY/IMpOBaHHe SHePryu B K/leTKe. JTalbl Y3HepreTrueckoro obMena. I'nmukonus. bpoxkeHue u
ero BUAbl. KuciopogHoe OKHCIeHWe, WIM K/leTOUHOe JbixaHue. OKHCIUTe/NbHOe
dochopunrpoBanre. DPPeKTUBHOCTb IHEPTETHUECKOTO OOMEHa.

Peakiiu MarpuuHOro cuHTe3a. [‘eHeTnueckas wuHdopmaius u [JHK. Peanu3zaius
reHeTM4eCckor uMHGOpMalMM B KieTKe. ['eHeTHUeCKUM KOJ U ero CBOMCTBA. TpaHCKpUIMLUS —
MaTpuuHbli cuHTe3 PHK. TpaHcsiius — 6uocuaTe3 6enka. Tarbl TpAHCIAILWMH. KoarpoBaHue
aMUHOKUCIOT. Posb pubocom B 6rocrHTe3e Oenka.

Heknerounsle ¢opMbl >XKM3HM — BUpPycbl. Mcropusi OTKpbiTHs BupycoB (. U.
VBaHoBCKHii). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO 1[MK/Ia BUPYCOB. bakTeprodaru. bonesnu
pacTeHUl, )XKMBOTHBIX U Uel0BeKa, BbI3biBaeMble BUpycaMy. Bupyc nMMyHogeduiuTa yesioBeka

(BUY) - Bo30yautens CIIM/Ja. OOpaTHass TpaHCKpHILWs, peBepTa3a M HWHTerpasa.
[TpodunakTHKa pacpoOCTPaHEeHUs] BUDYCHBIX 3a00/IeBaHUM.
JdemMoHcTpauum:

[Toptpetsl: H. K. Konbiios, . W. IBaHoBckuii, K. A. Tumupsizes.

Tabmuubl W cxeMbl: «Tunmbl  TUTaHUs», «MeTabomu3m»,  «MUTOXOHAPUS»,
«JHepreTUUecKui o0MeH», «Xoporuiact», «®PorocuHre3», «Ctpoenue [THK», «CtpoeHue u
(byHKUMOHMpOBaHHe TeHa», «CuHTe3 Oeska», «['eHeTWUueCcKM KoJ», «Bupych»,
«bakrepuodaru», «CrpoeHue U >ku3HeHHBbIM wUWKA Bupyca CIIW/a, 6akTtepuodara»,
«Permukanusa JTHK».

O6opyznoBanue: Mofenu-anmuiiKamu «Yasoenne IHK u TpaHckpurisi», «buocuHTe3
6enka», «CTpoeHHe KJIeTKU», Mojienb CTpYKTypbl JJHK.

Tema 5. Pa3aMHO)XeHHe ¥ MHMBHAYA/IbHOE pa3sBUTHE OPraHU3MOB.

KneTouHelld LMK/, WM >KM3HEHHBIM LMK KiaeTKU. MHTepdasa m mwurtos. Ilponeccsi,
rpoTekatoijie B uHTepdase. Perukauus — peakiuss mMatpuuyHoro cuHre3a [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM HabOp — KapuoTWIl. [IWMUIOWJHBIA W TaruIOWJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuzbl. LIuTosornyeckrie OCHOBBI Pa3MHOXKEHUSI U WHAWBUYATbHOTO Pa3BUTHUS
OpraHv3MOB.

Henenue xkyetkn — muto3. Craguu murtosa. IIporeccel, mpoucxopsdiye Ha pasHbIX
CTaZusIX MUTO3a. Brosornyeckui CMbIC/I MATO3a.

[Tporpammupyemasi rubesb KJI€TKH — arlornTo3.

dopmbl  pa3MHOXKEHHWsS] OpraHu3moB: Oecriosioe W 1osioBoe. Bwuael  Gecrionoro
pa3sMHOXKeHHsI: JieJieHWe HaZiBoe, MOYKOBaHME OJHO- M MHOTOKJIeTOUHBIX, CIIOpoobpa3oBaHue,
BereTaTMBHOe pa3MHOXXeHHe. VICKyCCTBeHHOe K/IOHMpPOBaHHWEe OPraHW3MOB, €ro 3HaueHue [Jis
CeNeKLUH.

[TosoBOe pa3MHOKeHUe, ero OTNUus OT becrosnoro.

Meiio3. Craguu Melios3a. Ilponecchl, mpoucxopdique Ha cTagusix meiosa. [loBezneHue
XpoMocoM B Meno3e. KpoccrHrosep. bruosornueckuii CMbIC U 3HaUeHUe Melo3a.

['ameToreHe3 — npoijecc 00pa30BaHUs TIOJIOBBIX KJIETOK Y )KUBOTHBIX. [10/10BbIe KeJie3bl:
CeMeHHUKH U sSUYHUKU. Obpa3oBaHMe W pa3BUTHe TIOJIOBBIX KJIeTOK — rameT (CriepMaTo30uf,
AlLeK/IeTka) — crepMatoreHe3 u oBoreHe3. (Oco0eHHOCTM CTpPOeHMs —SWLEKIeTOK U
criepmaTto3ouzios. Omioforsopenue. IlapreHorenes.

VuavBuayansHOe pa3BuTHe (OHTOreHe3). DMOpHOHAIBHOE pa3BuTHe (3MOpHOreHe3).
Otanbl 5MOPHUOHAMLHOTO Pa3BUTHSI y TMO3BOHOYHBLIX JXMBOTHBIX: [p00JieHHe, TacTpyJsiLus,



opraHoreHe3. [TocTamMOprioHambHOe pa3BuTHe. TUIbI TTOCTIMOPUOHAIBHOTO Pa3BUTHS: TIPSIMOe,
HerpsiMoe (JIMUMHOYHOe). BrusiHue cpeibl Ha pa3BUTHE OPraHM3MOB, (AKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOXKJEHHBIE YPOLCTBA.

Poct v pa3Butue pacteHuii. OHTOreHe3 [IBETKOBOI'O PACTEHUs: CTPOeHUe CeMeHH, CTaluu
pasBUTHS.

JleMoHCTpanum:

Tabmuipl u cxembl: «POPMBbI Pa3MHOKEHHSI OPraHU3MOB», «/|BOIHOe OIIOI0TBOpEHUE Y
L[BETKOBbIX pacTeHui», «BereraTuBHOe pa3MHOXXeHHEe pacTeHWil», «lleneHue KeTKu
OakTepuii», «CTpoeHHe IIOJIOBBIX KJIETOK», «CTpoeHHe XPOMOCOMBI», «K/IeTOUHBIN LIUKII»,
«Permikanusa IHK», «Mwuto3», «Meiio3», «[IpsiMoe u HerpsiMoe pa3BuTue», «['ameToreHes y
MJIEKOTTUTAIOLINX U YesioBeKa», «OCHOBHbIE CTaJUH OHTOTeHe3a».

O6opyoBaHMe: MHUKPOCKOT, MHUKporipernapatbl «CriepMaTo30UAbl MJIEKOTIMTAIOIIEro»,
«SlillekneTka Miekomnuraroljero», «KapruokuHes B KjIeTKax KoOpellKa JyKa», MarHUTHas
Mo/ieJib-anTIMKalus «/eneHue knetku», mogens [JHK, Mozens Metada3Hol XpOMOCOMBI.

JlabopaTopHbIe U IPaKTHUYeCKHe PaboThI:

JlabopatopHasi pabota Ne 3. «HabnmogeHre MuTO3a B K/IeTKaX KOHUMKA KOpeIKa JTyKa Ha
rOTOBBIX MUKpOIIperiapaTax».

JlabopaTtopHasi pabora Ne 4. «/3yueHue CTPOEHHsI TIOJIOBBIX KJ/IETOK HAa TOTOBBIX
MUKpOIIperiaparax».

Tema 6. Hac/1egCTBeHHOCTb M U3MEHYMBOCTb OPraHU3MOB.

Ilpengmer u 3amaun reHeTWKU. VICTOpUSI pa3BUTHS TeHETUKW. Po/b LUTOJNIOTUU U
MOPHOJIOTUY B CTAaHOBJIEHUH FeHeTHKH. BKilasi pOCCUICKHX U 3apy0e)KHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTofpl TeHeTUKH (TMOpPHI0/IOTUYeCKHH, LUTOTeHeTUYeCKUH, MOJIeKY/ISIpHO-
reHetrueckuii). OCHOBHbIe TeHeTHUYeCKue TOHATUS. ['eHeTUecKasi CUMBOJIMKA, UCIIO/Ib3yeMasi B
cxemMax CKpellvBaHUH.

3aKOHOMEpHOCTM  HacC/lelloBaHUsl  IIPU3HAKOB, yCTaHOBJeHHble ['.  MeHgenem.
MoHorubpuHOe CKpelljiBaHKe. 3aKOH eJMHO-00pa3usi TMOPHIOB TIepBOTo MOKoJieHust. ITpaBuio
JOMHWHUPOBaHVsA. 3aKOH pacliervieHuss MpusHakoB. ['urore3a uucTtoThl ramer. [losHoe u
HEIOJIHOe JOMUHUPOBaHHUe.

OurnbpupHoe  cKpelyBaHHe. 3aKOH HE3aBUCMMOIO Hac/le[OBaHUSI  TPU3HAKOB.
LluToreHeTnueckrue OCHOBBI JAWTMOPUHOTO CKpell[MBaHUs. AHalW3UpYylOllee CKpelliBaHUe.
Vicnonb30BaHue aHAM3UPYIOIIEro CKpeIuBaHus /sl OTpe/ie/ieHHsI TeHOTHIIa 0COOM.

CuervieHHOe Hac/ieZioBaHWe TIpu3HakoB. Pabora T. MopraHa 10 CleTyieHHOMY
Hac/es0BaHUI0 TeHOB. HapylilieHue clierieHys TeHOB B pe3ysibTaTe KPOCCUHIOBepa.

XpOMOCOMHasl TeOpUs Hac/1e[CTBeHHOCTU. ['eHeTUUeCKue KapThl.

I'enetrka mosia. XpoMOCOMHOe OIpejesieHre I0/1a. AyTOCOMBI U I10JI0OBble XPOMOCOMBI.
l'omorameTHble W rereporaMeTHble opraHu3Mbl. HacyiefoBaHve TPU3HAKOB, CLEIJIEHHBIX C
TI0JIOM.

W3meHunBOCTh. BH/ibl U13MEHUMBOCTHY: HeHac/le,CTBeHHas U Hac/eACcTBeHHas. Posb cpefibl
B HeHaC/Ie[[CTBEHHOW H3MEHUMBOCTU. XapaKTepucTHUKa MOU(MUKALMOHHOW W3MEHUYMBOCTH.
BapuannoHnHsii psig ¥ BapyauyoHHas KpuBas. Hopma peakijuu npusHaka. KosmvuecTBeHHbIe U
KaueCTBeHHbIe MPHU3HAKU U UX HOpMa peaklyy. CBOMCTBa MOAU(PHUKALMOHHON N3MEeHUUBOCTH.

HacnescTtBeHHast, UM reHOTUINMUECKasi, U3MeHUMBOCTb. KoMOMHaTHBHasi 13MeHUHBOCTb.
Meiio3 ¥ T0/I0BOM TIPOLIECC — OCHOBAa KOMOWHATHMBHOM W3MeHUYMBOCTH. MyTalMoHHas
M3MeHUMBOCThb. Kraccudukaiusi MyTauui: reHHble, XPOMOCOMHbIe, reHOMHble. YacToTa u



MIPUUMHBI MyTaluil. MyTareHHble (pakKTOpbl. 3aKOH FOMOJIOTUUECKHX DSIZIOB B HAC/e/ICTBEHHOMN
usMmeHunsBocty H. V. BaBunosa.

BHesiiepHast HaceJCTBeHHOCTb U U3MEHUYMBOCTb.

lenetuka uyenoBeka. Kapuortumn uesnoBeka. OCHOBHbIe MeTO[bl T€HETHKU YeJIOBeKa:
reHeajorHYecKuM, OJIM3HELIOBBIM, [MTOTeHeTHUYeCKHH, OHMOXUMHUYECKWM, MOJIeKY/ISIPHO-
reHernueckui. CoBpeMeHHOe OIlpejie/ileHHe TeHOTWIIA: [I0JJHOTeHOMHOe CeKBEeHHPOBaHUe,
reHOTHITMPOBaHWe, B TOM uucje c Tomoigeio ITI[P-anami3a. HacnenctBeHHbIe 3a00/1€BaHMS
yesioBeKa: reHHble Oosie3Hu, 0osie3HW C  HACIeJCTBEHHOW  IIpe/pacIio/ioyKeHHOCThIO,
XpOMOCOMHbIe Oosie3Hu. ComaThueckKWe W TeHepaTHBHble MyTaluu. CTBOJIOBbIE KJIETKH.
[TpuHIMIBI 340POBOTO 00pa3a YKU3HH, JUATHOCTHUKH, MPO(UIAKTHKYU U JIeUeHUS] TeHeTHUeCKUX
OonesHeil. MeguKO-TeHeTUUECKOe KOHCY/IbTUPOBaHWe. 3HaueHWe MeAWLMHCKON TeHeTHKH B
TIpeJIOTBPALLleHUH U JIeUeHUH reHeTHUecKrx 3ab0/ieBaHUi yesioBeKa.

JdeMoHCcTpauum:

[Moptpetsl: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupbl U cxembl: «MOHOTHOPUHOE CKpell[MBaHWe U ero LUTOreHeTHUecKasi OCHOBA»,
«3aKOH pacllervieHduss W ero LUTOreHeTMYecKas OCHOBa», «3aKOH YMCTOTBI TramMeT»,
«IurubpusHoe CcKpeluBaHue», «LIuTo/OrMueckrie OCHOBBI JUTMOPUIHOTO CKpEIIMBaHUs»,
«Metio3», «B3auMozieiicTBUe ajiie/ibHbIX TeHOB», «['eHeTHueckue KapThl pacTeHUH, )KUBOTHBIX
U uesioBeKa», «['eHeTHKa mosja», «3aKOHOMEDHOCTH Hac/e/l0BaHusl, CLIEMIJIEHHOTO C TI0JIOM»,
«KapuoTurnbl ueoBeKa U JKHUBOTHBIX», «BUAbl H3MeHUMBOCTH», «MoauduKalmoHHast
M3MeHUHBOCTh», «HacnemoBanue pesyc-dakropa», «['eHeTHKa TPy KpoBu», «MyTallMOHHas
M3MeHUMBOCTbY.

Ob6opygoBaHue: Mojenu-anTuiiKauu «MOHOTUOpUIHOe CKpelvBaHue», «HermomHoe
JOMUHUPOBaHHE», «IurubpuaHoe cKpeluBaHue», «IlepeKpécT XpoMOCOM», MHMKPOCKON U
MUKporpenapat «/Ipo3oduna» (HopMa, MyTalyy (GOPMbI KPbUTLEB M OKPacKu Teja), repbapuii
«["opox moceBHOI».

JIaGopaTopHbIe M MpaKTHYeCcKHe PadoThI:

JlabopatopHast pabota Ne 5. «/3yueHue pe3y/ibTaTOB MOHOTHOPUAHOTO U AUTHOPUIHOTO
CKpelLMBaHUs Y AP030(PUsibl Ha TOTOBBIX MUKpOIIpernaparax».

JIabopatopHast pabota Ne 6. «/3yueHre MOJUGUKAIMOHHONW U3MEHUMBOCTH, TTIOCTPOEHKE
BapUaLMOHHOTIO PsiZia U BAPUALIMOHHOM KPHUBOW».

JlabopaTtopHasi pabora Ne 7. «AHanM3 MyTaluid y [Jp0o30GWIbl Ha TOTOBBIX
MUKpOIpernaparax».

[MpakTryeckast pabora Ne 2. «CocTaB/ieHHe ¥ aHau3 PO/JOC/IOBHBIX UeoBeKa.

Tema 7. CeneKiusi opranu3MoB. OCHOBBI OMOTeXHOJIOTHH.

CeslekLis KaK Hayka W MpoLiecc. 3apoXkieHue cejleKljuy 1 AoMecTukarus. Yuenve H. W.
BaBwioBa 0 I1]eHTpax MPOUCXOXKJEHUSI W MHOroobpasus Ky/JbTYPHBIX pacTeHui. L[eHTpbI
TIPOUCXOXKIEHUST IOMAllTHUX )KUBOTHBIX. COPT, MOPO/ia, LIITaMM.

CoBpeMeHHble MeTO/[bI CeIeKIIMHA. MacCOBbIM U WHAWBUAYAJIbHBIA OTOOPBI B CEJIEKI[UH
pacTeHUH U >KUBOTHBIX. OlleHKa 3KCTepbepa. BM3KopoCTBeHHOe CKpelfUuBaHre — UHOPUIVHT.
Yucrasgs smuHUs. CKpelyBaHWe UHCTBIX JIMHUW. ['eTepo3uc, WM TrUOpUAHas CHIA.
HepopcTBeHHOe cKpelyBaHue — ayTopuguHr. OtjanéHHas rubpugusaiuss U e€ yCrexu.
VckyccTBeHHBIM MyTareHe3 M TMOMy4YeHUe TMOMUIUIONJ0B. JIOCTH)KeHUs CeseKL[UM pacTeHuH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.



bruoTtexHo/soruss Kak OTpacib IPOU3BOACTBA. ['eHHasg WH)KeHepusi. OTallbl CO3[aHUs
pekombuHanTHOM [THK u TpaHcreHHBIX opraHusmoB. Kiertounasi wrkeHepusi. KietouHble
KY/JbTYPbl. MUKDOK/IOHa/IbHOE pa3MHOKeHue pacTeHui. KiioHMpoBaHUe BBICOKOIPOYKTUBHBIX
CebCKOXO035IICTBEHHbIX OpPraHM3MOB. JKOJOTMYecKHWe U 3Thuyeckde r1pobiaemel. I'MO  —
reHeTUYeCKU MOAU(PULIMPOBaHHbIE OPraHU3MBbI.

JeMoHCcTpanuu:

[Toptpertsr: H. . BaBunos, 1. B. Muuypus, I'. [l. Kaprieuenko, M. @. l1BaHOB.

Tabmuupl U cxeMbl: KapTa «LIeHTpbI NMPOMCXOXJEHHST U MHOroo0pasusi Ky/IbTYPHBIX
pacTeHuli», «I[lopo/ibl JOMAaIIHUX >XUBOTHBIX», «CopTa KyJbTYPHbIX pacTeHWi», «OTaanéHHas
rubpugusaiys», «Pabotel akazgemuka M. @. VBaHoBa», «[lomumiongus», «OOBEKTHI
OuorexHosorum», «KneTouHble KylbTypbl M KJIOHHPOBaHHe», «KOHCTpyWpoBaHUWe U TIEPeHOC
TeHOB, XpPOMOCOM».

O6opyzoBaHye: MY/sDKU TUIOJOB M KOPHEIJIOZOB AWKUX ()OPM U KYJIbTYPHBIX COPTOB
pacreHuii, repbapuii «Ce/lbCKOX035HCTBEHHbIE PAaCTEHUSI».

JlabopaTopHbIe U IPaKTHUYeCKHe PaboThI:

Okckypcusi «OCHOBHbIE METOZbl UM [JOCTM)KEHUS] CesleKLMM pacTeHUM U >KUBOTHBIX (Ha
CeJIeKL[MOHHYIO CTaHLMIO, IJIeMeHHYI (epMy, COPTOMCIIbITAaTe/bHBIA Y4acTOK, B TeIIMYHOe
X031 CTBO, Tab0PaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO TIEHTPa)».

11 K/IACC

Tema 1. DBo/IIOIMOHHAA 0HO0/IOTHA.

[TpennocChIIKYM BO3HUKHOBEHHSI SBOJIIOLIMOHHOM TeOpHH. OBOJIIOLMOHHAs Teopus U eé
MecTo B Ouosorvu. BivsiHre 3BOMIOLIMOHHON TeOPUH Ha pa3BUTHe OHOJIOTHU U IPYTUX HayK.

CBugerenbcTBa 5BO/MOLMHU. [laneoHTONOrMyeckre: MOC/Ae[0BaTe/IbHOCTb IT0SIBJIEHUS
BH/IOB B I1a/IEOHTOJIOTMYECKOU JIETOTMCH, MepexoHble (popMbl. broreorpaguueckue: cxoicTBO
Y pa3niuue gayH U (yiop MaTepUKOB U OCTPOBOB.

OMOpHoorueckKre: CXOJCTBA U Pa3IduMs SMODHUOHOB pa3HbIX BUOB TTO3BOHOUHBIX.
CpaBHUTe/IbHO-aHATOMUYECKHe: TOMOJIOTMYHbIe, aHa/OTMYHble, DPYJVUMEHTapHble OpraHsbl,
aTaBU3Mbl. MoJeKy/IspHO-OMOXUMUUeCKHe: CXOJCTBO MeXaHHW3MOB HaC/Ie/JCTBEHHOCTU U
OCHOBHBIX MeTab0/IMUeCcKrX MyTell y BceX OpraHu3MoB.

OBoyoLoHHass Teopus Y. [lapBuHa. IIpeAmnocbulKM BO3HUKHOBEHMS JlapBUHM3Ma.
[BwKyiue CWIbl HSBOMIOUUK  BUAOB 10 /[lapBuHy (M30bITOUHOE pa3sMHOXeHHe TIpU
OTPaHUYEHHOCTH PEeCypCOB, HeorpeZie/iéHHass W3MeHYMBOCTb, OOpbba 3a CylecTBOBaHUe,
eCTeCTBEHHBIH 0TOOP).

CuHTeTnueckas Teopus 3BosoLuu (CTI) u eé 0CHOBHBIE MTOJI0XKEHUSI.

MukposBomonust. [Tonynsnms Kak eJvHALIA BU/IA U SBOTHOLUU.

[BwKyiye cubl (PpakTopbl) 3BOMOLMU BUJIOB B TpUpPOJe. MyTal[MOHHBIA TpoLiecC U
KOMOWHATUBHAsE W3MEHUWBOCTb. [lOMy/slMOHHBIE BOJMHBI U Jpeiid TeHOB. WM3onsauus u
MHTpaLusl.

EcrecTBeHHbIM 0OTOOp — HampaBisioOmui ¢GakTop 3BomoLH. DOpMbI €CTeCTBEHHOTO
otbopa.

[Tpucriocob1eHHOCTh OPraHU3MOB KakK pe3yJsbTaT 3BOJIOLUU. [IpuMepsl niprcrocobieHnit
y opranu3moB. ApoMop03bl U UM0-aZlanTalyu.

Bung u BugoobpaszoBanve. Kpurepun Buzga. OcHoBHble (hOpMBI BH000pa30BaHUS:
reorparueckoe, 5K0JI0rMuecKoe.



MakposBomorusi. PopMbl 3BOMIOLMM: (UIeTUYecKasi, JUBepPreHTHasi, KOHBepreHTHas,
napasiiesibHasi. HeobpaTuMoCTh 3BOJTIOINY.

ITpoucxoxzaeHue OT  HeClleLMalu3upOBaHHBIX  IPeJKOB. ITporpeccupyromias
crieLManu3anys. AjanTrBHas pajyaLys.

JdeMoHCcTpauum:

[Toprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'ekkens, @. Mrosiep, A. H. CeBepLioB.

Tabmuiel W cxembl: «Pa3BuUTHE OpraHMYeCKOro Mupa Ha 3emiie», «3apo/bIiin
TO3BOHOYHBIX JKUBOTHBIX», «ApXeoITepuKc», «®PopMbl 0OOpPEOBI 3a  CyI[eCTBOBaHHEY,
«EcrectBeHHbIi  0TOOp», «MHOrooOpa3ve COpTOB pacTeHHit», «MHoroobpasue TOpOf
JKUBOTHBIX», «[Tonynarmm», «MyTaroHHas U3MEHUNUBOCTbY, «Apomopdo3bi»,
«Manoagantarum», «OO1as aereHepaiys», «JBWDKyIe CHIBI 3BOMIONUM», «KapTa-cxema
Mapiipyta mnyreinectBuss Y. [lapBuHa», «bopbba 3a cyiectBoBaHue», «IIpucroco6ieHHOCTh
OpraHu3MoB», «['eorpaduueckoe BUZ000Opa3oBaHUe», « IKOJIOTHUECKOe BI[000pa30BaHMe».

O6opyzoBaHye: KOJ/UIEKLMSI HACEKOMBIX C Pa3/IMYHBIMU TUTIAaMUA OKPackH, Habop TJI0Z0B U
CeMsiH, KoJuteKLusi «[IpuMepsl 3alUTHBIX TIPUCTIOCO0IeHUH Y )KUBOTHBIX», Mofie/ib «OCHOBHBIE
HaTpaBJIeHUs IBOJTIOLMN», 00BEMHAast Mojienb «CTpoeHre TOJIOBHOT'O MO3Ta IT03BOHOUHBIX».

buoreorpaduyeckass kKapra Mupa, Kosiekiusi «@®opMbl COXPaHHOCTH HCKOTaeMbIX
JKUBOTHBIX U PaCTeHUi», MOJe/b anruiikalus «[lepeKpécT XpoMoCcOM», Ba)KHbIe TIperapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATyLIKW», MUKporipernapaT «/lpo3oduna» (HOpMa,
MyTaLry (OpMbI KPbIIIbEB U OKPacKu Tesa).

JIabopaTopHbIe U IPaKTHUYeCKHe PaboThI:

JlaboparopHas pabota Ne 1. «CpaBHeHHe BUZIOB 10 MOP(HOIOTUYECKOMY KPUTEPUIO».

JlaboparopHass pabora Ne 2. «OrmmcaHue TPUCIIOCOOJIEHHOCTY OpraHu3Ma H  eé
OTHOCUTEJIbHOTO XapakKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHe )XM3HU Ha 3emJie.

[loHayuHble TIpe/iCTaBlIeHUs O 3apOXKJeHWUU >KM3HU. HayuHble rurnore3bl BOSHUKHOBEHHS
KU3HU Ha 3emsie: abWoreHe3 W TMaHCTIepMUs. XUMHWUecKasi 3BOJIOLUS. AOWOTeHHBbId CUHTE3
OpraHWYecKWX Bel[eCTB W3 HEOpraHM4eCKux. OKCIepUMeHTa/lbHOe  IIOATBEpPIKJeHre
XUMUAYECKOH 3BOJOIMK. HauasmbHble 3Tarbl OMosiornueckoi sposornuu. ['mrote3za PHK-mupa.
dopmupoBaHre MeMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHUE TPOTOK/IETKU. [1epBble KIeTKH U UX
sBomoLMsA. POpMUPOBaHKE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PasButve >xu3HM Ha 3emse 1O 3paM U nepuogaM. Karapxel. Apxeulckas |
NpoTepo3oiicKasi 3pbl. Ilaymeo3oiickas 3pa W e€ Tepuoibl: KeMOPHWIMCKWMN, Op/0BUKCKHH,
CUTYPUKCKUM, eBOHCKUM, KAMEHHOYTOJIbHBIM, TePMCKUH.

Me30301icKast 3pa U eé repuo/ibl: TPUACOBbIW, FOPCKUU, MeJIOBOM.

KaitHo30MiCKast 3pa U eé repuo/bl: NajeoreHOBbIM, HeOreHOBBIM, aHTPONIOT€HOBBIN.

XapakTepyCTHKa K/iuMaTa U reojiornyeckux mporeccoB. OCHOBHbIE 3Tambl 3BOJIIOLIAA
pacTUTeIbHOTO0 W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUMN W XKUBOTHbIX. [losiBneHue,
pacLBeT ¥ BbIMUPAHUE TPy )KUBbIX OPraHW3MOB.

CucTtemMa OpraHM4eCcKOro MyUpa Kak OTpakeHWe 3BOJIIOLMM. OCHOBHBbIE CUCTEMaTHUYeCcKHe
IpyNIibl OPraHU3MOB.

OBomOLMST  yesioBeKa. AHTPOIONOTUS KakK Hayka. PasBUThe mpeJAcTaB/lieHUN O
MPOUCXOXKJEHUM YesioBeKa. MeTo/bl M3yueHrs aHTpororeHe3a. Cxo/CTBa U pas3/iiuusl uyeaoBeKa
1 )KUBOTHBIX. CUCTeMaTUUeCcKoe MOJI0’KeHHe YeloBeKa.



HOBwkymme cunbl (pakTopel) aHTpororeHe3a. HacieAcTBeHHass HW3MEHUMBOCTb U
ecTecTBeHHbIM 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HU, U3TOTOB/IEHHE OPYJUM TPY/a, MBIIIIEHHUe,
peub.

OcCHOBHbIE CTaAuM W BeTBU SBOJIIOL[MM UejiOBeKa: aBCTpajonuTekd, UenoBeK yMesbiH,
UYesioBek nmnpsMoxoAsiyid, YenoBek HeaHJepTanbCckuii, YesoBek pa3yMHbiii. Haxopaku
HCKOTIaeMbIX OCTaTKOB, BPeMsi CyII[eCTBOBaHHs, 00/1aCTh pacnpocTpaHeHusi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPY/AUSL.

YesioBeueckue packl. OCHOBHBIe OOJbIIIME pachl: €BpONeoHAHas (eBpa3uiicKasi), Herpo-
aBcTpasioujHass  (9KBaTopuasjbHasi), MOHTo/ougHast  (a3uaTCKO-aMepuKaHCKasi). UepTbl
TMIPUCTIOCO0/IEHHOCTH  TIPeZICTaBUTe/Iell ue/loBeYeCKUX pac K YCJIOBHUSM CYILeCTBOBAHUSI.
EnvHcTBO yenoBeyeckux pac. Kputrka pacusma.

JdeMoHCcTpauum:

[Toptpetsr: ®. Peauy, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuipl 1 cxeMmbl: «Bo3HrKHOBeHHe COTHEUHON CHUCTeMbl», «Pa3BHUTHe OpraHMUYecKoro
mupa», «PactuTtenbHasi KieTkKa», <« KMBOTHasi KieTka», «[IpokapuoTrhyeckasi KJeTKa,
«CoBpeMeHHasi CMCTeMa OpraHH4eckoro Mupa», «CpaBHEHHe aHaTOMHUYECKMX UepT CTPOEeHHS
ye/ioBeKa W uesioBeK0OOpasHbIXx 00e3bsiH», «OCHOBHbIE MeCTa Ta/JleOHTOJOTHUeCKUX HaxOZ0K
MpeIkOB COBPEMEHHOT0 YesjioBeKa», «J/IpeBHeliiline mofu», «[peBHue moau», «llepBbie
COBpeMeHHbIe JIIoiu», «UeoBeueckue pachi».

Ob6opynoBanue: Myaspka — «[IporcxoxzeHue uenoBeKa» (OHOCTBI  aBCTPAJIOIIMTEKA,
MTUTEKAHTPOIa, HeaHJepTasiblja, KPOMaHbOHI[A), CJENKH WM M300pakeHHs] KAMEHHBIX OpYyAui
nepBOOBITHOTO YesioBeKa (KaMHHU-UOIIephl, pyousa, ckpeba), reoXpoHo/oruueckas Tab/uia,
KosuteK1usi «@opMbl COXPaHHOCTH UCKOTaeMbIX )KUBOTHBIX U paCTeHUN».

JIabopaTopHbIe U MPAKTHYeCKHe PadoThI:

[Mpaktrueckast pabora Ne 1. «/3yueHre UCKOTIaeMbIX OCTaTKOB PaCT€HUM U >KUBOTHBIX B
KOJIJIEKLUSIX ».

OKCKypcusi «OBOIOLMSI OPraHMYecKoro Mupa Ha 3emse» (B eCTeCTBeHHO-HAy4YHbIA WU
KpaeBeJueCcKUil My3eii).

Tema 3. Opranusmsl M OKpy’xawujas cpeja.

OKosiorusi Kak HayKa. 3ajjaud U pasfiesibl  9KOoJAorvd. MeToAbl 3KOJIOrHUecKux
VICC/IeJ0OBAaHUM. DKOJIOTMYEeCKOe MUPOBO33peHre COBPEMEHHOT0 UeI0BeKa.

Cpegpl  o0OWTaHUSI  OpraHM3MOB:  BOJHAas,  HA3eMHO-BO3yIHAs,  TIOYBEHHas,
BHYTPHUOpPraHU3MeHHasl.

Okonoruveckre dakropbl. Knaccudukaiusi sKonoruueckux (hakTopoB: abuoThueckue,
OuoTHUeCKHre U aHTpOTIOreHHbIe. [leficTBYe 3KOIOrHUecKrX )aKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BAaKHOCTb.  DOTOIEPUOAU3M.
[TpucrnocobeHyst OpraHU3MOB K [IeMCTBUIO0 abMOTUUeCKUX (hakTopoB. brosioruueckye puTMel.

buotnueckue ¢dakropel. Buabl  OMOTHYECKMX  B3aUMOJEMCTBUN:  KOHKYDEHLUs,
XUIL[HUUeCTBO, cuMOKM03 u ero ¢opmel. [Tapa3uTusm, Koomeparys, MyTyaau3M, KOMMeHCA/IU3M
(KBapTHpAHCTBO, HaxyeOHMUeCTBO). AMeHcCamM3M, HeWTpaim3M. 3HaueHWe OMOTUYeCKHX
B3aMMO/IeHICTBHI /151 CYITIeCTBOBAHHMSI OPTaHU3MOB B TTPUPO/JHBIX COO0IIeCTBaX.

OKosiorHyecKre XapaKTepUCTUKUA Tonyasiiuu. OCHOBHbIE TIOKa3aTenyd TOMYJ/ISLUN:
YKUC/IeHHOCTb, TUIOTHOCTb, POXKAAaeMOCTb, CMepPTHOCTb, TPUPOCT, Murpauus. [IrMHaMuKa
YMCJIEHHOCTHU TIOMYJISILIUU U €€ peryJisiLiusl.

JleMoHCcTpanum:

[Moptpetsi: A. 'ymbonbar, K. @. Pynbe, 3. ['ekkeb.



Tabmuubl u cxeMbl: Kapta «[IpupoHbie 30HbI 3emin», «Cpefibl 00HUTaHUs OPraHKU3MOBY,
«®Doronepuogusm», «llonmymauun», «3aKOHOMEPHOCTHM pOCTa YMUC/IEHHOCTU IOMYJ/IALUN
HGbY30pUU-TyhenbKu», «IIHUIIeBbIe TIerm».

JIabopaTopHBbIe U MPAaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 3. «Mopdonoruueckrie 0co6€HHOCTH PacTeHUM U3 pa3HbIX MeCT
oOuTaHUs».

JlabopatopHast pabota Ne 4. «BusiHe CcBeTa Ha POCT U Pa3BUTHE UEPEHKOB KOJIEyCa.

[TpakTrueckast pabota Ne 2. «IToACUET TIOTHOCTH TIOIYJISLIUMA Pa3HbIX BUJJOB paCTeHUM».

Tema 4. Coo011iecTBa M 9K0/I0THYeCKHEe CHCTeMBI.

CooOmjectBo  opraHu3mMoB —  OuorieHo3.  CTpPyKTypbl  OWOIleHO3a:  BHUIOBas,
MPOCTPaHCTBeHHast, Tpoduueckas (muireBasi). Buabl-nomuHanThl. CBsA3U B OHOLIEHO3e.

OKosiornyeckre cucTeMbl (3KocucTeMbl). [ToHsaTHe 00 3KocHCTeMe U OUOTeoLieHO3e.
@OyHKI[MOHA/IbHbIE KOMITIOHEHThI 3KOCHUCTEMbBI: TIPOAYLIEHThI, KOHCYMEHTBI, peJyLeHThI.
KpyroBopoT BelljecTB M TOTOK 3Heprud B 3KocucTeMme. Tpoduueckue (TMHIleBbie) YPOBHU
skocuctembl. [IuieBble 1jenmd u ceTd. OCHOBHbIE TIOKa3aTeqM 3KOCHUCTeMBbI: Ouomacca,
MIPOAYKIMS. JKOJOTUYeCKWe TMpaMU/Ibl: TPOAYKLMU, UUC/IeHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTh, CAMOpETYJIsiLus, pa3BuTre. CyKiieccusl.

[TpupoaHble 3KOCUCTEeMBL. ODKOCHCTEMBbI 036p U peK. OJKOCHUCTeMa XBOWHOTO WU
LIMPOKOIMCTBEHHOT'O Jieca.

AHTpOIIOTeHHBIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBI. YPpOo3KocHcTeMBbl. Brosornueckoe u
X035IICTBEHHOE 3HaueHHe arpo3KOCUCTeM U YPOOIKOCHUCTEM.

Buopa3Hoobpa3ue Kak ()akTop YCTOMUMBOCTU 3KocucTeM. CoxpaHeHHe OMOJ/IOrHUecKoro
pa3HooOpa3us Ha 3emie.

Yuenue B. U. BepHagckoro o 6uocdepe. I'paHULIbI, COCTaB U CTPyKTypa Ouocdepsl.
JKuBoe BemmectBo U ero QyHkKiuu. OcobeHHOCTH OHochepbl Kak ra00asbHONM 3KOCHCTEMBI.
[uHamnueckoe paBHOBecHe U oOpaTHasi CBsi3b B Guocdepe.

KpyroBopoThl BelllecTB ¥ OHOreOXMMHUYeCKHe LIMK/IbI 371eMeHTOB (yrjepofa, a30Ta).
3oHampHOCTE Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Orochepe 3emsu. AHTpOTIOreHHbIe W3MeHeHUsI B Ouocdepe. I'mobanbHbIe
9K0JIOTHUecKre po0ieMsl.

Cocy1riecTBOBaHHe MTPUPO/IBI U uesioBeyecTBa. CoxpaHeHWe Oropa3Hoo0Opasusi Kak OCHOBA
ycrouuBocTy 6ruocdepsl. OCHOBa palMOHAIBLHOTO YIIPaBIeHUs TIPUPOJHBIMU PecypcaMH U UX
WCrob3oBaHue. [IocTikeHus: OMOJIOTMK U OXpaHa MPUPO/IBL.

JleMoHCTpaLum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. V1. BepHagckuii.

Tabmuupbl u cxembl: «[luieBble menu», «BUOLEHO3: COCTaB U CTPYKTypa», «IIpuposHbie
coobmiectBa», «llenmn nMTaHUs», «ODKOJOTMUecKass TMpaMuja», «buocdhepa u uenoBek»,
«JKOCUCTeMa IHMPOKOJUCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOTO Jjeca», «bHoIeHo3
BO/I0éMa», «ArporieHo3», «[IpyMepHble aHTPOTIOTeHHble BO3/AEWCTBUSI Ha TIPUPOAY»,
«BakHelIlie MCTOYHUKU 3arpsi3HEHHsT BO3/lyXa W TPYHTOBBIX BOZ», «IlouBa — BakHeHIlas
cocTtasnsoiiast ornocdepsi», «DakTOPHI Aerpajariuy MouB», «I[1apHUKOBLIA 3P deKT», «PaKTOphI
Pa/IM0AaKTHBHOTO 3arpsi3HeHus1 brocdepri», «O0I1ast cTpykTypa buocdepsi», «PacrpocrpaHeHye
JKU3HU B Ouocgepe», «O30HOBBINM 3KpaH Ouocdepsi», «KpyroBopot yriepoja B 6uocdepe»,
«KpyroBopot a3oTta B Ipupoje».

O6opyzoBaHue: MO/je/b-aNTyIMKaLs «TuruHbIe O1OLIeHO3bI», repbapwuii
«PactutenbHble  coobirjecTBa»,  Ko/ieKiuud  «buorjeHo3»,  «BpeauTenu — BaKHEMIINX



Ce/IbCKOXO035IUCTBEHHBIX ~ KY/IbTYpP», Tepbapuu U KOJUIEKLIMU pacTeHUudl U HKUBOTHBIX,
MIpUHAa//IeXKale K pa3HbIM 3K0JI0TMYeCKUM Ipymmam ofHoro Buza, KpacHas kaura Poccuiickon
depeparun, N300pa>KeHNs OXPaHSIeMbIX BUZIOB PaCTeHUN W KUBOTHBIX.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BMOJIOI'IN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUNSA

CormacHo ®I'OC COO, ycraHaBAMBaIOTCs TpeOOBaHWS K pe3y/abTaTaM OCBOEHUS
00yyaroImyMuCs Tporpamm cpegHero obiero obpa3oBaHusi: JIMUYHOCTHBIM, MeTaripeJMeTHbIM U
TpeIMeTHBIM.

[TnaHupyeMble pe3y/ibTaTbl OMUPAIOTCS Ha BeAyllHe Ie/ieBble YCTaHOBKH,
OTpa’Karolllie OCHOBHOM CYII[eCTBeHHbIM BK/aJ, W3yyaeMOW TIporpaMMbl B pa3BUTHE
o0yJaroluxcs, Ux CriocobHOCTel ¢ UCTIOb30BaHHEM 000pyoBaHMS LieHTpa «Touka pocTay.

JINHHOCTHBIE PE3YJIbTATDBI

B CTpyKType J/IMYHOCTHBIX pe3y/bTaTOB OCBOeHHsI TmpeiMeTa «bBuosorusi» BblfiesieHbl
C/IeAYIOIIe  COCTAaBJ/ISAIOIIME: OCO3HAaHWE OOydarolmIMMUCS  POCCUHCKOM  IpakJaHCKOMW
WJEeHTUUYHOCTU — TOTOBHOCTM K CAMOPA3BUTHIO, CAMOCTOSTETLHOCTA W CAMOOTIpefie/ieHHIo,
Ha/iMyle MOTHMBALMM K OOyueHWI0 OWO/OTWH, Iie/ieHarpaB/ieHHOe pa3BUTHE BHYTPEHHUX
yOex1eHui JIMYHOCTA Ha OCHOBE KJTFOUEBBLIX LIEHHOCTEH M MCTOPUYECKUX TPaAMLIMN Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYarOIUXCS PYKOBOZCTBOBAThCS B
CBOEM  JIeSTe/IbHOCTU  1[eHHOCTHO-CMBICJIOBBIMU ~ yCTAaHOBKAMH, TPUCYIIUMH  CHCTeMe
Ovonoruueckoro 00pa3oBaHUsl, HaIWuUMde SKOJIOTMUECKOTO ITPABOCO3HAHUS, CITOCOOHOCTH
CTaBUTB 1[€JTH U CTPOUTD >KU3HEHHbIE TIaHbI.

JINUHOCTHBIE pPe3y/IbTaThl OCBOEHMs MpeaMeTa «BHO/IOrUsI» JOCTUraloTCs B €AWHCTBE
yueOHOM M BOCITUTATeIbHOM JesITe/TIbHOCTU B COOTBETCTBHU C TPAJUIIMOHHBIMU POCCUHCKHUMU
COLMOKY/IbTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMHU 1[€HHOCTSIMU, TIPUHSATHIMU B
o0IiecTBe TpaBWJIaMH M HOPMaMH TIOBeJeHWsT U CIOCOOCTBYIOT TIpOL[eccaM CaMOIIO3HaHUH,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHSI, Pa3BUTUS BHYTPEHHEM TO3UIUM JIMUYHOCTH, MaTPUOTHU3MA,
yBa)KeHUsI K 3aKOHY U TIPABOIIOPSIIKY, YeI0BeKy TPy/Ja W CTapilieMy TOKOJIeHHIO, B3aUMHOTO
yBa)K€HUs, Oepe>KHOTO  OTHOIIEHWUSI K  KYJIbTYDHOMY  HACAeJUI0 W  TPaJULMSIM
MHOI'OHaLIMOHAILHOT 0 Hapoga Poccuiickor ®@efiepaniyiy, MpUpo/ie U OKpY’Karolller cpejie.

JIMUHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHOro rpeiMera «buosorusi» JO/DKHBI OTpaXkaTh
TOTOBHOCTb U CITOCOOHOCTH OOYUaroIIMXCsl PYKOBOJCTBOBAThCs ChOPMHUPOBAaHHON BHYTpPeHHeH
MO3UIMel JIMUHOCTH, CHUCTeMOW LIEHHOCTHBIX OpHWEHTAal[iH, TO3UTHUBHBIX BHYTPEHHUX
yOeXeHUl, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIeHHOCTSM POCCHMCKOTO  OOIIecTBa,
paciiiipeHye >KU3HEHHOTO OIbITa U OMbITa /eATeSbHOCTU B IpOLiecce peayr3alidd OCHOBHBIX
HarpaB/ieHUH BOCITUTATEIbLHOM /leATeTbHOCTH, B TOM UKCJ/Ie B YaCTH:

1) rpa)kJaHCKOro BOCIIUTAHUSA:

Cc(hOPMHPOBAHHOCTb  TPAKAAHCKOW TIO3ULIMK  OOyuaroimerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO U/ieHa pOCCUMCKOro 00IIecTBa;

OCO3HaHHWE CBOUX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEM, yBa)keHHe 3aKOHa U
TPaBOTIOPS/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOU JesITe/TbHOCTH TIPU CO3[JaHUU YUeOHBIX TTPOEKTOB,
pellieHry yueOHbIX U TT03HaBaTe/IbHBIX 3a/]au, BLITIOJTHEHUHU OHMO0J/IOTHUeCKUX SKCIIePUMEHTOB,;

CTOCOOHOCTh  OTIpefieNIATh COOCTBEHHYIO TIO3MIIMIO TI0 OTHOIIEHHIO K  SIBJIEHUSIM
COBPEMEHHOM YKU3HU U OOBSICHATD eé;



yMeHHe  YUUThIBaTb B  CBOUX [IeHCTBUSX HeOOXOAMMOCTb  KOHCTPYKTUBHOTO
B3aUMO/IeHICTBUS JIFO/IeN C Pa3HbIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU IIeHHOCTSIMU W COLIMA/TbHBIM
T10JI0’KeHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B TMIpOLleCCeé COBMECTHOTO BBIMOJHEHUs YUeOHBIX,
MO3HAaBaTe/NbHbIX M MCC/Ie[0BaTeNbCKUX 33/jay, YBaKUTEJbHOTO OTHOLIEHUSI K MHEHUIO
OTIIIOHEHTOB TIPX 00CYKA€HUH CTIOPHBIX BOIIPOCOB OHMOJIOTMUYECKOTO COJIeP>KaHMUS;

TOTOBHOCTb K 'YMaHUTapHOM U BOJIOHTEPCKOM [1esiTeJIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHUSA:

c(hopMHPOBAaHHOCTb POCCUMCKOM I'PaXKJaHCKOW HJIeHTUUYHOCTHU, ITaTPUOTU3MA, YBaXKeHHs K
CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTH Mepes PoanHOM, ropAoCTH 3a CBOM Kpal, CBOMO
PopuHy, CBOM SI3BIK U KYJ/IBTYPY, MPOLLJIOe U HACTOSILL{ee MHOTOHAL[MOHAIbHOT0 Hapoza Poccuu;

L[EHHOCTHOEe OTHOLIeHWe K TPUPOJHOMY HACAeIUI0 W TMaMSITHUKaM TPUPOJbI,
JOCTKeHUsIM Poccru B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTHSIX, TPY/E;

CTMIOCOOHOCTh  OLIEHWBATh BKJIJ, POCCUHMCKMX YU€HBIX B CTAHOBJIEHHE W DPa3BUTHE
O1oJIOrHH, TOHMMaHUS 3HaUeHUsT OMOIOTHY B TIO3HAHUM 3aKOHOB MPUPO/IBI, B )KU3HU Ue/IOBeKa U
COBPEMEHHOT0 00IIIeCTBa;

uzeiiHasi yoe)xIEHHOCTb, TOTOBHOCTh K CJTy)KeHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPaBCTBeHHOI'0 BOCIIUTAHUS:

0CO3HaHHe AYXOBHBIX LIEHHOCTel POCCUICKOTO Hapo/ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MT0Be/ieHHUS;

CTMOCOOHOCTh OLIEHWBATh CUTYALMI0 W MPUHUMATh OCO3HAHHBIE PeIleHHs], OPUEHTHPYSICh
Ha Mopa/lbHO-HPaBCTBEHHbIe HOPMbI U LIeHHOCTH;

0CO3HaHMe JIMYHOTO BK/Ia/ja B IOCTPOEHHe YCTOMUUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWe K CBOMM DOJUTEssIM, CO3JaHUI0 CeMbUM Ha OCHOBe
OCO3HAHHOTO TIPUHSTHS LIEHHOCTeM ceMelHOM >XM3HU B COOTBETCTBHHU C TPAJULIUSIMU HApOJIOB
Poccuu;

4) 3CTeTUYeCKOro BOCIIMTAHHSA:

3CTeTHYECKOe OTHOIIIeHWe K MHpY, BK/IFOUasi 3CTeTHKY ObiTa, HAYUYHOTO U TEXHUYECKOTO
TBOPUECTBA, CIIOPTa, TPY/ia, O0IIeCTBEeHHBIX OTHOLIEHHH;

TIOHMMaHKe SMOL[MOHA/ILHOTO BO3/IelCTBUS )KUBOU MPUPO/bI U €8 1IeHHOCTH;

TFOTOBHOCTb K CaMOBBID@XEHUIO B pa3HbIX BHJAX MCKYCCTBa, CTpPeM/ieHHe TPOSBISATh
KauecTBa TBOPYECKOW TMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHHUA  KYJLTYPbl 3/0POBbSI |
IMOLIMOHA/IEHOIO 0/1arono/Iy4yms:

TOHMMaHWe U peayv3alusi 340poBoro U 6e3omacHoro obpasa »KuU3HU (3[[0pOBOe TMHTaHMUE,
co0UTro/leHre TUTUeHUYeCKUX TIPaBU/I U HOPM, COA/laHCUPOBAaHHBINA PEXKUM 3aHSITUM M OTABIXA,
peryasipHasi  (u3nueckasi aKTUBHOCTb), Oepe)XHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLLIEHUS K COOCTBEHHOMY (pM3UUeCKOMY U ITCUXUUECKOMY 3/]0POBbIO;

MOHUMaHWe 1[eHHOCTU TIpaBU/ WHAWBUAYAJTbHOTO W KOJUIEKTUBHOrO 0e30rMacHOro
TOBe/IeHUs] B CUTYyaLIUsIX, YTPOXKAIOLLMX 37J0POBbIO U JKU3HU JTHO/Iel;

0CO3HaHWe TIOCTe/CTBUM W HeNpUsTUS BpPeAHBbIX TpHBbIUeK (yroTpebsieHUs1 alKoroJis,
HapKOTHKOB, KypeHHs);

6) TPyA0BOro BOCIIMTAHHUSA:

TOTOBHOCTB K TPY/ly, OCO3HaHHe 1[eHHOCTH MacCTepCTBa, TPY/0/r00Me;



TOTOBHOCTb K aKTUBHOM /IeITe/IbHOCTH TeXHOJIOTMYeCKON U COLIMaIbHOM HallpaB/IeHHOCTH,
CTMOCOOHOCTh ~ WHUWLIMMPOBATh, IUIAHUPOBaTh W CaMOCTOSITE/IbHO — BBITIOJIHATH — TaKylO
JlesITe/TIbHOCTb;

VMHTepec K pa3/M4HbiM cdepaM TpodeccMoHa/lbHON [leaTe/IbHOCTH, YMeHHe COBeplllaTh
0CO3HaHHBIN BHIOOD OyAyILel mpodeccuu U peamn30BLIBaTh COOCTBEHHbIE KU3HEHHbIe TI/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUI0 Ha TPOTSDKEHUU BCei
JKU3HY;

7) 3K0/I0rHYeCKOro BOCITUTAHUA:

9KOJIOTHUeCKH 1iejiecoo0pa3Hoe OTHOILIeHWe K TIPUPOZie KaK MCTOUHUKY XKU3HU Ha 3emiie,
OCHOBe eé CyllleCTBOBaHUS;

TIOBLILIIEHe YPOBHSI 3KOJIOTMYECKOW KY/IbTYphI: TPUOOpeTeHHe OrbiTa TJIAHUPOBAHUS
TIOCTYITKOB U OLIeHKU WX BO3MOJKHBIX TTOC/Ie/ICTBUM [I/IsI OKPY»Katolllei cpe/ibl;

0CO3HaHMe T/100a/IbHOTO XapaKTepa 3K0JI0rMuecKux mpobieM U myTeid UX pelleHus;

CTMOCOOHOCTE MCIIO/Ib30BaTh TIpHOOpeTaemMble TpYU U3y4eHUW OMOJIOTHU 3HAHUS U YMEHHUSI
MpY pellieHWH TpobseM, CBSI3aHHBIX C paLMOHATbHBIM TIPUPOAOTIO/IB30BaHUEM (COOJI0eHue
TIpaBU/I TIOBeJIeHUsI B TIPUPO/e, HarpaBJeHHBIX Ha COXpPAHEeHWEe PAaBHOBECUsI B JKOCHCTeMaX,
OXpaHy BUIOB, 3KOCUCTeM, brocdepsi);

aKTUBHOE HeNpusiTHe [eHCTBUM, MPUHOCALIMX BpeJ OKpY’Karolleill MpUPOJHOW cpefe,
yMeHHe TIPOTrHO3MPOBaTh Heb/IaronpusiTHbIe SKOJIOTHYeCKHe TMOCTe[CTBUS TpeAIPUHIMAaeMbIX
JIeHiCTBUM U TIpeJioTBpalllaTh UX;

Ha/iMuvie PAa3BUTOTO HSKOJIOTUYECKOTO MBILUIEHUS, JKOJIOTUYECKOM KY/IbTYphl, OIbITa
JlesITeTbHOCTU  9KOJIOTWYEeCKOM  HarpaB/ieHHOCTH, YMeHHsI DPYKOBOJCTBOBaTbCSI WMH B
ro3HaBaTe/bHOM, KOMMYHHMKAaTUBHOW M COLIMAAbHON TIpPaKTHKe, T'OTOBHOCTHM K YYaCTHIO B
TIPAKTUYeCKOH [1esiTe/IbHOCTH SKOJIOTHUYeCKOM HarpaB/IeHHOCTH;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUS:

c(OpMHPOBAHHOCTb MHPOBO33DEHHS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM U OOIIEeCTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha Juanore KyJbTYyD,
CIOCOOCTBYIOIIEr0 0CO3HAHUIO CBOETO MeCTa B TIOJIUKY/IbTYPHOM MHDE;

COBEpILIEHCTBOBaHHE SI3bIKOBOU U UWTATeTbCKOW KY/IbTYPhl KakK CPeJiCTBa B3aUMOZEHCTBUS
MEXXy JF0/IbMU U TT03HAHWSI MUPa;

TIOHUMaHWe CreqUpUKU OUO/IOTMM KaK HayKW, OCO3HaHWs €€ poimu B (OPMUPOBAHUH
PalLOHA/TBHOTO HAYYHOTO MBIIIIEHUS], CO3/JaHUH 11eJIOCTHOTO Mpe/iCTaB/IeHus: 06 OKpyKarolem
MHpe KaK O e[WHCTBe TIPUPOABI, uejoBeKa U 00ImiectBa, B TIO3HAHWW TPUPOAHBIX
3aKOHOMEpPHOCTel U pellieHUH TTPob/ieM coOXpaHeHUs! IPUPOJHOTO PABHOBECHSI;

yOeXIEHHOCTh B 3HAUMMOCTH OWOJIOTMU [ COBDEMEHHOM LMBW/IM3aLMU: 0becrieueHust
HOBOTO YPOBHSI Pa3BUTHSI MeJUIIMHBI, CO3/laHHe TIePCIeKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pelaTh pecypcHble MpoOsieMbl Pa3BUTHS Ye/IOBEUECTBa, IMOMCKA MyTel BBIXO/a M3 T7100aTbHBIX
9K0JIOTHUeCKUX MpobsieM U obecrieueHust Tiepexo/ia K yCTOMUYMBOMY Pa3BUTHIO, PALIMOHATBLHOMY
MCTI0/Tb30BaHUIO TIPUPO/IHBIX PeCypPCcoOB U (hOPMHUPOBaHUIO HOBBIX CTaH/apTOB »KU3HH;

3aMHTEepPeCOBAHHOCTh B TIOJTYUeHUH OMOIOTUYECKUX 3HAHWW B 1Ie/ISIX TIOBBIIIEHUS 00Iei
Ky/JbTYPbl, €CTeCTBEHHO-Hay4YHOW TpPaMOTHOCTH, KaK COCTaBHOW uacTy (¢YHKLMOHATILHOU
rPaMOTHOCTH 0Oyuaroiuxcsi, GopMupyemoit npu u3yueHuu OHOoJIOru;

TOHMMaHWe CYIITHOCTU MeTO/IOB TI03HAHMs, MCII0/Ib3yeMbIX B eCTeCTBEHHBIX HayKax,
CNOCOOHOCTH UCTO/B30BaTh T0/lydaeMble 3HAHWS Il aHaivM3a W OObSCHEHWs SIBJIeHUH
OKDY’KaloIllero MUpa M TIPOMCXOJAIIMX B HEM HW3MeHeHWW, yMeHHWe fefiaTb 00OCHOBaHHbBIE



3aK/TIFOUEHUsI Ha OCHOBE HAyUHBIX (AaKTOB W HMEIOLIUXCS JAHHBIX C IIeJIbI0 TIOTyUeHHS
JIOCTOBEPHBIX BLIBO/IOB;

CTMIOCOOHOCTE  CaMOCTOSITE/THHO HCIOMb30BaTh OWMO/IOTMUECKWe 3HAHWSL /IS pelleHust
nipo0JieM B peasibHbIX KM3HEHHBIX CUTYalHsIX;

0CO3HaHUWe IIeHHOCTU HAay4YHOH /eATeJIbHOCTU, TOTOBHOCTh OCYIIIECTBJISATh MPOEKTHYIO M
HCCIIeI0BaTe/TbCKYIO [1eSITe/TbHOCTh MHUBU/IYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HETNpepbIBHOMY 00pa30BaHUIO M CamM000pa3oBaHHIO, K
AaKTMBHOMY TIOJIyUEHHIO HOBBIX 3HaHUM TI0 OWOJIOTUM B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPeOHOCTSMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MertarnpemMeTHbIe pe3y/ibTaTbl OCBOeHHsI yueOHOro Tipeamera «BHOJOrHUsI» BK/IHOUAKOT:
3HauMMble i1 (OPMUPOBAaHUS MHDPOBO33DEeHHsI OOYYAlOLU[UXCS  MeXAWUCLUIIMHAPHBIe
(Me>XTIpeIMeTHBIe) 00LIeHayUHbIe TTOHSATHSI, OTPAXKAIOIIMe I1eJIOCTHOCTh HAyYHOM KapTHHBI MHUpa
Y Crie[iUUKy MeTOJ0B TO3HaHUsI, UCII0/Ib3yeMbIX B €CTeCTBEHHbIX HayKaxX (BellecTBO, SHeprus,
sIB/IeHUe, TIPOL|eCC, CUCTeMa, HayuHbIM (akT, MPUHLIUI, TUIO0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopuisi, UCC/eloBaHWe, HabM0eHre, U3MepeHue, SKCIepUMEeHT W JIPYTUX), yHUBepcasbHbIe
yueOHBIe [eiicTBUs (TT03HaBaTe/lbHbIe, KOMMYHUKATHUBHbIE, PETY/STUBHBIE), 00ecrieurBarolye
(dopmupoBaHye (YHKIMOHATBHOM TPaMOTHOCTH W COLMA/IbHOW KOMITeTEHL[MM OOyUaroLxcs,
CrocoOHOCTh o0yyaromuxcs WCI10/1b30BaTh OCBOEHHbIe MeXIUCLIUIIJTMHAPHBbIE,
MHUPOBO33DeHUeCKWe 3HaHWs W YHHUBepCa/ibHble yuyeOHbIe [eHCTBUS B TI03HaBaTeJIbHOM U
COLIMa/IbHOW TpPaKTHKe.

MeranpegmMeTHbIe Pe3y/bTaThl OCBOEHHSI TIPOrpaMMbl cpefgHero obiero oOpa3oBaHUs
JIOJDKHBI OTpakaTh:

OBJ/1ajieHNe YHUBEPCA/IbHBIMH YUe0HBIMH MO3HABAaTe/IbHBIMH AeHCTBUSMM:

1) 6a3oBbIe I0OrMYECKHe JeHCTBUA:

camocCTosiTe/IbHO (OPMY/IMPOBAaTh U aKTya/JW3UpoBaTh IpobsieMy, paccMaTpvBaTh eé
BCECTOPOHHE;

WCI0/Ib30BaTh TPYM OCBOEHUM 3HAHWW TMPUEMBI JIOTUUECKOTO MBILLIeHUsT (aHaiu3a,
CUHTe3a, CpaBHeHWs, KiaacCUpUKalu, 000O0IIeHus1), pacKpbiBaTh CMBICT OHOJOTMUeCKUX
TIOHSTHH (BBIJIE/IATh UX XapaKTepHble PU3HaKH, YCTaHAB/IMBaTh CBSI3U C APYTUMU MOHSATHSIMHU);

orpefieiATh LeJId JeATelbHOCTH, 3aZlaBas TapaMeTpbl W KPUTEPUM HX J[IOCTHKEeHWsl,
COOTHOCHUTD Pe3y/IbTaThl AeATe/TIbHOCTH C TIOCTaB/IeHHbIMU LIeJISIMU;

WCTONb30BaTh OWOJIOTHUeCKUe TIOHATUS MAJisi O0bsCHeHUWs (aKTOB U SIBJIEHWM JKUBOUN
TIPUPO/bI;

CTPOUTBH JIOTWYeCKHWe paccyxjeHusi (MHAYKTUBHbIE, [eJyKTUBHble, TI0 aHaJOTHH),
BbISIB/ISITh 3aKOHOMEPHOCTH U TIPOTHMBOpPEUMsi B pacCMaTpHBaeMbIX $SIBJIeHUSX, ()OpMY/IMPOBATh
BBIBO/IbI U 3aK/THOUEHUS;

TIPUMEHSITh CXeMHO-MO/le/IbHbIe CPe/ICTBa Ji/Isl TIpe/iCTaB/IeHUs CYIeCTBeHHBIX CBsi3ell U
OTHOLLIEHUI B M3ydyaeMbIX OMONOTHYeCKUX OOBEKTax, a TakKKe MPOTHBOpPeUMi pa3sHOro poja,
BbISIBJIEHHBIX B Pa3/IMYHbIX UH()OPMALIMOHHBIX UCTOUHUKAX;

pa3pabaTbiBaTh IJIaH PeIIeHus Tpo0/eMbl C YUETOM aHaM3a UMEROIUXCSl MaTepraTbHbIX
Y HeMaTepHua/IbHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B [leSITe/IbHOCTb, OLIeHWBaThb COOTBETCTBHE Ppe3yJ/IbTaTOB LeJisM,
OLIeHUBaTb PUCKU MOC/Ie/ICTBUM JesITe/TbHOCTH;



KOODJMHMPOBAaTh U BBINOMHATH PabOTy B YC/IOBUSX peasbHOrO, BUPTYalbHOIO MU
KOMOMHMPOBAaHHOTO B3aUMOZEHCTBYS;

pa3BHBaTh KpeaTUBHOE MBIIIJIEHHE TTPY PeLIeHUH )KU3HEeHHBIX MPo0/ieM.

2) 0a3oBbIe HCC/IeI0BATE/TbCKHE [IeHCTBUSA:

B/aZleTh HaBbIKaMM yueOHO-HCC/e[0BaTe/IbCKON 1 MPOEKTHOW [|esITe/IbHOCTH, HaBbIKaMU
paspeliieHusi mpobseM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITE/TbHOMY TIOMCKY METO/IOB
pelIeHus TPaKTUUeCKHX 3a/jau, MPUMEeHEeHUI0 Pa3/InUHbIX METO/I0B MTO3HAHMS;

UCII0/Ib30BaTh pas3/WyHble BU/BI [eATeJbHOCTU IO IOAyYeHHI0 HOBOTO 3HaHHs, ero
MHTepIIpeTalyy, npeoOpa3soBaHUIO U MPUMEHEHUI0 B y4eOHBIX CUTYyalLUsiX, B TOM 4YHCJIe TIpU
CO3[]aHMU YUeOHBIX U COLMAbHBIX MTPOEKTOB;

(hopMUpOBaTh HayUHBIM THIT MBILUIEHHS, B/Ia/IleTh HAYUYHON TEPMHUHOJIOTHEH, KTFOUeBbIMU
TIOHSITUSIMHU I MeTO/JJaMU;

CTaBUTh U (OPMYJIMPOBaTh COOCTBEHHbIe 33/jaud B 0Opa3oBaTebHOU [esTebHOCTH U
JKU3HEHHBIX CUTYalUsIX;

BBISIBJIITb  TIPUUMHHO-C/IEAICTBEHHBIE CBSI3M W aKTya/JM3WpOBaTh 3a/auy, BBIABUTATh
TUTOTEe3y €€ pelleHus, HaxOAWUTb apryMeHThl [Jisi [l0Ka3aTe/lbCTBA CBOMX YTBEp)KIEHUH,
3a7laBaTh MapamMeTpbl U KPUTEPUU PeLleHMs;

aHa/IM3UpOBaTh TIOMyueHHble B XOZe pelleHus 3a/laud pe3y/abTaTbl, KPUTHYECKH
OLIeHMBATh WX ZIOCTOBEPHOCTD, TIPOTHO3UPOBATh M3MEHeHHe B HOBBIX YC/IOBUSIX;

[laBaTh OLIeHKY HOBBIM CUTYaL[UsIM, OL|eHUBaTh IPUOOPETEHHBIH OIIbIT;

OCYIIIeCTB/ISATh Lie/IeHarpaB/ieHHbIN TOUCK TIepeHoca CpefCcTB M CIoco0OB /IeHCTBUS B
npod)eCCMOHAIBHYIO CPeAy;

yMeTb TIepeHOCUTh 3HAaHUS B  TI03HABAaTe/JbHYHD W  TPAaKTHUeCKyl  00JsacTu
KU3HeesATe/IbHOCTY;

yMeTb UHTeIPUPOBATh 3HaHUsI U3 Pa3HBIX MPeJMEeTHBIX 00J1acTel;

BBIJIBUTaTh HOBbIe W/eW, TIpe/jiaraTh OPWUTHHA/bHBIE TMOJXOJbl W peIIeHUs, CTaBUTh
npo6JieMbl ¥ 3aZIauM, OMyCKaoIIVe ajlbTePHAaTUBHBIE PeIleHusl.

3) pabora c uadopmanueit:

OpPHEHTHPOBaThCsl B PA3/MUHBIX HMCTOUHHKAaX MH(pOpMauuu (Tekcre yyeGHOro mocobwus,
HayYHO-TIOMYJ/ISIPHOM JIUTepaType, OMOOrMYeCcKUX CI0BAapsiX U CIIPABOYHMKAX, KOMITbIOTEPHBIX
0a3zax [aHHBIX, B VIHTepHeTe), aHaAM3MPOBaTh HMH(GOPMALMIO DPa3IMYHbIX BUAOB U (OpM
TIpe/iCTaB/IeHNsl, KPUTUUYECKU OL[eHWBaTh e€ JOCTOBEPHOCTh U HEITPOTHBOPEUNBOCTb;

(opMyMpoBaTh 3arnpockl M TMPUMEHSTh pa3/MuHble MEeTOZAbI TpU TIOMCKe U oTOope
Ouosoruyeckoit HHGOpMaLy, HeoOXOJMMOM AIJIs1 BBIMTOJIHEHHsT YUeOHBIX 3a/jay;

NprUoOpeTaTh OMBIT KCIOIb30BaHUs WH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIeHCTBOBATh KY/IbTYPY aKTUBHOT'O MCIT0/Ib30BAHUSI PA3/IMUHBIX MTOMCKOBBIX CHCTEM;

CaMOCTOSITE/ILHO BBIOMPATh ONTHUMaAbHYIO (HOpMY TIpeZCTaBleHUs OMOIOruuecKoit
uH(popMaruu (Cxembl, rpapyKH, AUarpaMmbl, TabULbI, PUCYHKH U [IPYTOE);

WCII0/Ib30BaTh HAYUHBIA $3bIK B KauecTBe CpeACTBAa TpU paboTe C OMOIOrHUeCcKOi
vHpOpMareii: PUMEeHSITb XUMUYecKue, (u3nueckrie W MaTeMaTHueckhe 3HaKd M CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHK/IATypy, HCIO/Mb30BaTh U TIpeoOpa30BbIBaTH 3HAKOBO-
CHIMBOJIMUECKHE CPe/ICTBA Har/IIJHOCTY;

B/IaZIeTh HaBBbIKAMM pAaCrO3HaBaHWSI W 3alUThl WH(OpMauyy, WH(OPMALIMOHHON
0e30mMacHOCTH JTMUYHOCTH.

OB/1ajieHNe yHUBePCAa/IbHBIMHA KOMMYHHUKATHBHBIMH AeHCTBUSIMH:

1) obmenue:



OCYILIeCTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HHM, aKTUBHO yuyaCTBOBaTh B AMasiore
WM JUCKYCCHU TI0 CYILeCTBY 00CYyXJaeMoil TeMbl (YMeHHe 3afiaBaTh BOIIPOCHI, BHICKA3bIBaTh
CY)XZIleHUsI OTHOCUTE/IbHO BBLITIOJTHEHUSI TIpejjlaraeMoi 3aZlaud, YUWThIBaTh WHTEPeCchl |
COT/IaCOBAHHOCTD TMO3WLMHI APYTUX YUaCTHUKOB AManora Wil JUCKYCCHH);

pacrio3HaBaTb HeBepOasibHbIe CpefCcTBa OOIeHUs, TIOHMMAaTh 3HaueHHe COLMaIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHUSI KOH(MIMKTHBIX CUTYal[ui, yMeTb CMAr4aTh KOH(JIUKTHI U
BeCTH TeperoBopbl;

B/IaJIeTh Pa3/IMUYHbIMUA CrIoco0aMy OOLLeHUs] M B3aUMO/IeHCTBUs, MMOHUMAaTh HaMepeHUsi
JIPYTUX JIFOZIEH, TIPOSIB/IATL YBa)KUTeTbHOE OTHOIIIeHWe K co0eceIHUKY U B KOPPeKTHOH dopme
(dhopMynMpoBaTh CBOM BO3PayKeHUS;

pa3BEPHYTO M JIOTUYHO M3j1araTb CBOIO TOUKY 3pEHMS] C MCII0/Ib30BaHUEM SI3bIKOBBIX
CpeJiCTB.

2) coBMecTHasi AesiTe/IbHOCTh:

MOHMMaTh W WCIMO/b30BaTh MPEUMYIIIECTBA KOMaHAHOW M MHIWUBUAYaJbHON pabOThI TIpH
peleHr OMOornUecKoi mpobsieMbl, 000CHOBBIBaTh HEOOXOAMMOCTb TTPUMEHEHHUsI TPYIIIOBBIX
(hopM B3auMOZIeICTBUS TP pellieHrH yueOHOM 3a/jauu;

BbIOMpATh TEMAaTUKy W METOAbI COBMECTHBIX [eHCTBUM C YyuéToM OOIIMX WHTEpPecoB U
BO3MOJKHOCTEH Ka)KZ,0ro usieHa KOJIJIeKTHUBa;

MPUHUMATh 1leTM COBMECTHOW JesiTe/IbHOCTH, OpIraHU30BbIBaTh W KOOPAUHUPOBATh
JeNCTBUSI TI0 e€ [OCTW)KEeHUIO: COCTaB/IATh IJIaH [eWCTBUM, pacrpefiefiiTb pO/d C YYETOM
MHEeHUN Y4aCTHUKOB, 00CYK/IaTh pe3y/ibTaTbl COBMECTHOUM paboThi;

OlLleHMBaTh KaueCTBO CBOEro BK/aJa U KaXKJ0ro y4aCTHMKA KOMaH/bl B OOLMil pe3y/ibTaT
10 pa3paboTaHHBIM KPUTEPHUSIM;

rpejijlaraTb HOBbIE TPOEKTHI, OLieHUBaTh WJEU C TO3WLIMKA HOBH3HbI, OPUTMHAIBHOCTH,
TpaKTUUeCKOoW 3HaUMMOCTH;

OCYIIIeCTBJISITh TIO3UTUBHOE CTpaTerdueckoe TIOBeJleHHe B Pa3/IMUHBIX CUTYyalUsX,
NIPOSIB/ISITH TBOPUECTBO ¥ BOOOPaXKeHHe, ObITh MHUIIMATUBHBIM.

OBnajeHue yHUBepCa/IbHbIMHU Pery/asiTUBHbIMY ieHCTBUAMU:

1) camoopranu3anus:

UCIMO/b30BaTh OWOIOTMUECKWe 3HAHUS [ BbIABAEHUs TpO0JeM W WX pelleHus B
JKU3HEHHBIX U YUeOHBIX CUTYaI|HsIX;

BbIOMpATh Ha OCHOBe OMOJIOTMUECKUX 3HAHUH 1ie/ieBbie U CMBIC/IOBbIE YCTAaHOBKU B CBOMX
JeNCTBUSIX U TOCTYIKaX IO OTHOIIEHHIO K >XUBOW TMPHUPOZie, CBOEMY 37[0POBbI0 U 3/I0POBBIO
OKDY>KaIOIIIUX;

CaMOCTOSITEJILHO OCYIIECTB/ISITh TI03HABATebHYIO JeATebHOCTb, BBISB/ISTH TPOO/IEMBI,
CTaBUTh W (OPMY/IMPOBaTh COOCTBEHHBIE 3a7aul B 00Opa3oBaTe/lbHOW [JeSTebHOCTH U
JKU3HEHHBIX CUTYalUsiX;

CaMOCTOSITe/IbHO COCTABJIATh TJIaH pellieHust TIPo0/ieMbl ¢ YUETOM UMEIOLUXCsl PeCypCoB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U TIPe/IIIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PaCIIMPSTh PAMKH y4eOHOTO Mpe/iMeTa Ha OCHOBE JIMUHBIX TTPeTIOUTeHHH;

JleflaTh OCO3HaHHbBIN BbIOODP, apryMeHTUPOBAaTh ero, OpaTh OTBETCTBEHHOCTh 3a pellieHHe;

OLIeHUBAThb MTPUOOPETEHHBIN OTIbIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO W TIPOSIBIEHUTO IIIMPOKOMN 3PYAUIIMM B Pa3HBIX 00/1aCTsIX
3HaHWH, TOCTOSHHO TOBBIILIATL CBOM 00pa30BaTe/IbHbIN U KY/IbTYPHBIN YDOBEHb.

2) CaMOKOHTPO/Ib:



[laBaTb OL|€HKY HOBBIM CUTYallMsIM, BHOCUTb KODPEKTHBBI B JeSITE/IbHOCTb, OLIEHWBATb
COOTBETCTBHE Pe3y/bTaTOB LieJIsM;

BJIa/leTh HaBbIKaMU T03HaBaTe/bHOW pedieKCUY KaK OCO3HaHUs COBeplllaeMbIX [eMCTBUIN
Y MBICJIUTE/IbHBIX MPOLIECCOB, UX Pe3y/IbTaTOB M OCHOBAHUI, UCI0/Ib30BaTh MPUEMBI pedieKCuu
JUIsl OLIEHKW CUTYyallMH, BbIOOpa BEPHOTO pellieHuNs;

yMeTb OL|eHUBaTh PUCKU ¥ CBOEBPEMEHHO IPUHUMATh pelleHts 110 UX CHUKEHUIO;

NIPUHUMAaTh MOTUBBI M apIYMEHThI PYTUX IIPU aHau3e pe3y/bTaToB AesaTe/IbHOCTH;

3) npuHATHE Cebs U [Pyrux:

NIPUHUMATD Cebsl, TOHMUMast CBOU HeIOCTaTKX U JOCTOUHCTBA;

NIPUHUMAaTh MOTUBBI M apIYMEHThI PYTUX IIPU aHau3e pe3y/bTaToB JesaTe/IbHOCTH;

TIpY3HAaBaTh CBOE MPABO U MPABO JIPYTHX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C MO3ULMU APYroro yeoBeka.

INPEAMETHBIE PE3YJIbTATHBI

[TpeameTHbIe pe3ynbTaThl 0cBOeHUst TiporpaMMbl COO 1o 6uoorun Ha 6a30BOM ypOBHE
BK/IIOUAIOT CIielfuduueckue A1 yuebHoro rpeameTra «buosiorus» HayuHble 3HAHHS, YMEHUS U
CrocoObl ZIEMICTBMM TI0 OCBOEHWIO, WHTEpIpeTaljid W IIpeo0pa30BaHHI0 3HAHWM, BH/bI
JiesITeNTbHOCTH TIO TIOJyYeHWI0 HOBOTO 3HAHWS M TIPUMEHEeHUIO0 3HAaHWW B Pa3/IMUHBIX yueOHBIX
CUTyallUsIX, a TaKKe B pealbHbIX >KU3HEHHBIX CUTYalUsX, CBsI3aHHbIX C Ouosorueir. B
TporpamMme TpeZIMeTHbIE Pe3y/IbTaThl MPeCTaB/IEHbI 110 roJjaM 00yueHHs.

[MpegmeTHbIe pe3ysbTaThl OCBOeHUst ydeOHoro rmpegmera «buosorusi» 6 10 kKaacce
JOJDKHBI OTpaXkaTh:

c(hOPMHPOBAHHOCTb 3HAHWM O MeCTe W POJM OHOJIOTMM B CHCTEME HAayyHOTO 3HaHUS
eCTeCTBeHHBbIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOW eCTeCTBeHHO-HayuyHOW KapTHUHBbI MUpa U
HayYHOTO MHUPOBO33DeHHSs], O BK/Ia/le POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-O0HM0J/IOTOB B pa3BUTHe
6uosioruu, GyHKIIMOHA/ILHOW TPaMOTHOCTH UeJioBeKa [jisl PellleHHs )KU3HEeHHBIX 3a/1ay;

yMEeHHe pacKpbiBaTh CO/lep)KaHHe OMOIOrMUecKMX TEPMHHOB W TOHSITHI: >KU3Hb, K/IEeTKa,
opranu3M, MeTabomm3m (0OMeH BeleCcTB ¥  TpeBpallleHWe  SHEepPruM), TrOMeoCTa3
(camoperysnisitjusi), ypOBHeBasi  OpraHM3allisi  JKUBBIX  CHCTEM, CAMOBOCIIPOM3Be/leHHe
(pempoayKuusi), Hac/1eZICTBEHHOCTb, U3MEHUUBOCTh, POCT U Pa3BUTHE;

yMeHHe u3/araTb OHoJIOTMUecKue Teopud (K/IeTOuHas, XPOMOCOMHAasi, MYyTallMOHHas,
L[eHTpa/ibHas JIoTMa MOJIeKy/IsipHOW Ouosnoruu), 3akoubl (I. Mengens, T. Moprana, H. N.
BaBuoBa) u yueHwus (0 LleHTpaX MHOT000pa3us U MIPOMCXOKIEeHHUs KyIbTYPHBIX pacteHui H. 1.
BaBuoBa), onpefiensiTe rpaHULIbl UX MPUMEHUMOCTH K >KUBBIM CHUCTEMaM;

yMeHUe B/a/leTb MeTOZlaMM HayuHOTO T03HaHUsl B OMOJIOTHU: HaO/MIOfieHe U OmKCcaHue
JKUBBIX CHCTEM, TIPOLIECCOB M SIBJIEHWH, OpraHu3alys W TpoBeleHHe OHO0J/IOTHYeCcKOro
JKCIIepYMEeHTa, BbIJIB)KEHUe TUIOTe3bl, BBbISBJIEHHE 3aBUCMMOCTH MeX[Jy HCCaeyeMbIMU
Be/IMUMHAMU, OOBbSCHEHWE TIOYYeHHBIX pe3y/bTaTOB, HWCIOb30BaHHBIX HAYUYHBIX TOHSTHH,
TEeOpUM U 3aKOHOB, yMeHHUe Jie/laTh BbIBOZIbl HA OCHOBAHUU TOJIyUeHHbIX pe3y/bTaToB;

yMeHHe BblJle/IsITh CYIeCTBeHHble TPHU3HAKKW BUPYCOB, K/JIETOK ITPOKapUOT U 3YKapuOT,
O/THOKJIETOUHBIX U MHOTOKJ/IETOUHBIX OPTaHU3MOB, 0COOEHHOCTH TIPOL[eCCOB: 0OMeHa BeIecTB U
TpeBpaIlleHus] YHePTUU B KileTKe, (DOTOCUHTE3a, TUIACTUYECKOTO U SHEpreTHUYeckKoro obMmeHa,
XeMOCHHTe3a, MUTO3a, Meio3a, OIJIOAOTBOPEHUs, Pa3MHOKeHUs, UHAWBU/yaJIbHOT'O pPa3BUTHS
opraHu3ma (OHTOTeHe3);

yMeHHe TIPUMEHSITh TIOTyUYeHHbIe 3HaHUs i O0BbsICHEeHHsT OMOJIOTMUeCKUX TPOL[eCCOB U
SIBJIEHUH, JIJIs1 IPUHSTHS TIPAKTUYECKUX PEIIeHUH B IMOBCe[HEBHOMW >KU3HU C [1e/Tb0 00ecrieueHust



0e30macHOCTA CBOEro 370POBbSi UM 3/I0POBbSl OKDY’)KAIOIIUX JIFOJel, COOJ0JjeHUsT HOpM
IPaMOTHOTO TIOBEJIEHWS] B OKPY)KAIOI[eH TMPUPOJHOW cpeie, TOHUMaHHe He0OXOAMMOCTU
WCTIO/Ib30BAaHUST NOCTWKEHUH COBPEMEHHOW OMO/oruM M OMOTEeXHOJIOTHH /1S parjioOHa/IbHOTO
TIPUPO/I0MN0/Ib30BaHUS;

yMeHHe pellaTh 3/7eMeHTapHble TreHeTHYecKWe 3aZlaud Ha MOHO- W AWrHOpHUgHOe
CKpeIl[UBaHUe, CILIeTJIEeHHOe Hac/iefloBaHWe, COCTaB/ISTh CXeMbl MOHOTUOPHIHOTO CKPEIMBAHKS
IJ1s1 TIpe/icka3aHus Hac/ieZloBaHYsI IPU3HAKOB y OPraHU3MOB,;

yMeHHe BBITIOJIHATh JIabopaTopHble W MpakTHueckue paboThl, cOO/M0AaTh MpaBWia NPy
paboTe c yueOHBIM 1 1abOpaTOPHBIM 000PYZOBAHUEM;

yMeHHe KPUTUUECKH OLIeHWBaTh W WHTEPNPETHUPOBATh HWH(OpPMAIUMI0 OMOIOTHYeCKOTrO
COJlep’KaHusl, BKJ/IIOUAIOIYI0 TICEeBJOHayuHble 3HaHUSI M3 pa3/IMUHBIX HWCTOUHUKOB (CpeJCTBa
MaccoBOM MH(OpMaLMK, HayuyHO-TIOMYJ/IipHble MaTepuasbl), STUUeCKHEe acleKThl COBPEMEHHBIX
WCC/IeIoBaHU B OMOJIOTHH, MeAULIHE, OMOTeXHOJIOTUH;

yMeHHe CO3/jaBaTh COOCTBEHHBbIE TIMCbMEHHBbIE U YCTHbIe Co0OIeHus, 006061as
Ouosiornueckyro HMH(OPMALIMI0O W3 HECKOJbKMX HWCTOYHHMKOB, TPAaMOTHO HCIO/b30BaTh
TIOHSATUMHBIN arapaT 610JIOryH.

[MpeameTHbIe pe3ysbTaThl OCBOeHUs: ydeOHoro rmpegmera «buosorusi» 6 11 kaacce
JIOJDKHBI OTpa’kaTh:

c(hOPMHPOBAHHOCTb 3HAHWM O MeCTe W POJM OHOJIOTMM B CHCTEME HAayyHOTO 3HaHUS
€CTeCTBEHHbIX HayK, B ()OpPMHPOBAaHWU COBPEMEHHOW eCTeCTBeHHO-HayuyHOW KapTHMHbI MUpa U
HAyYYHOTO MHUPOBO33DeHHSs], O BK/Ia/le POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-O0M0J/IOTOB B pa3BUTHe
6uosioruu, HyHKIIMOHA/ILHOM TPAMOTHOCTH UeJIOBeKa JJisl PellleH s )KU3HEeHHbBIX 3a/1a4;

yMeHHe pacKpbIBaTh CO/lep>KaHHe OHMOIOTMUeCKUX TEPMUHOB U TIOHSATHI: BU/I, MTOMYJISILIVA,
reHOQOHZ, 3BOJIOLMS, [ABWKYIMe CWibl ((paKTOpbI) 3BOJIIOL[UM, TPUCTOCOOIEHHOCTh
OpraHu3MOB, BHI000pa3oBaHMe, SKOJOTHYeCKWe (AKTOpbI, 3KOCHUCTeMa, TIPOAYLIEHTHI,
KOHCYMEHTBI, Pe/IyLIeHThI, LIely MUTaHus, IKoJIoruueckas ripamMua, buoreorjeHo3s, 6ruocdepa;

yMeHHe W3/1aratb OWOJIOTHYeCKHe TeopuM (3BOJIOIMOHHas Teopuss Y. JlapBuHa,
CUHTeTUUeCKasl TeOpHs 3BOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/piiieBoro cxozactsa K. M.
bspa, uepesnoBaHus ry1aBHbIX HarpaBieHuM U nyten sBomouyd A. H. CeBepuioBa, yueHUs1 0O
ouocdepe B. V. BepHa/[CKOT0), OTIpe/e/IATh TPAHULIbI UX TIPUMEHHUMOCTH K KMBBIM CHCTEMAaM;

yMeHUe B/a/leTb MeTOZlaMM HayuHOTO T03HaHUsl B OMOJIOTHU: HaO/MIOfieHe U OmKCcaHue
JKUBBIX CHCTEM, TIPOLIECCOB W SIBJIEHWM, OpraHwW3alus W T[poBeJeHHe OHOIOrMuecKoro
9KCMepPUMEHTa, BbIIB)KEHHEe TUIMOTe3bl, BbISBIEHHWE 3aBUCUMOCTH MEXAy UCC/ieqyeMbIMU
Be/IMUMHaMH, OOBSICHEHHEe TIOJNyueHHBIX Ppe3y/lbTaTOB, UCIIOMb30BAaHHBIX HAyUHBIX TOHSTHUH,
Teopuii U 3aKOHOB, YMeHUe /ieJlaTh BBIBO/bI HA OCHOBAHUH MOTyUeHHbIX Pe3y/bTaToB;

yMeHHe BbI/Ie/ISITh CYIleCTBeHHbIE TTPU3HAKKM CTPOEHUsS] OMOIOrMuecKuX 00beKTOB: BU/IOB,
TIOMYJISAL[AM, TIPOJYLIEHTOB, KOHCYMEHTOB, peAYIeHTOB, OHOreol[eHO30B U JKOCHUCTEM,
0COOEHHOCTH  TpOLIeCCOB:  HAC/e/[CTBEHHONM  W3MEHUMBOCTH, eCTeCTBEHHOro  oT0opa,
BU1000pa30oBaHusl, TIPUCITIOCOO/IEHHOCTH OpPraHU3MOB, JEHCTBHUSI KOJIOTUUECKUX (DaKTOPOB Ha
OpraHu3Mbl, IlepeHoCca BellleCTB U MOTOKA YHEPrUU B 9KOCUCTeMax, aHTPOMOTeHHbIX W3MeHeHUH
B JKOCHCTEMax CBOed MeCTHOCTH, KDPYroBOpOTa BEIeCTB W OMOreOXMMUUYECKHX IIUK/IOB B
buocdepe;

yMeHMe TIPUMEHSITh TMOoydeHHbIe 3HaHUs /11 00bsICHeHUsI OHMOJ/IOTHUeCKUX MPOLIeCCOB U
SIBJIEHUH, /IJIS1 IPUHSTUS TTPAKTUUYECKUX PEIIeHUH B MOBCeHEBHOM YKU3HH C 1[eJIbi0 00ecTieueHust
0e30MacHOCTA CBOEro 3ZI0POBbSI WM 3/I0POBbSl OKDY’KAIOIIMX JIFOJIeH, COOJIIOJIeHUsT HOPM
IPaMOTHOTO TIOBe/IEHHWsT B OKpY»Karolllell TIPUPOJHOM cpeie, TMOHWMaHHEe HEOOXOAMMOCTH



WCTIOTb30BaHUs JOCTH>KEeHUM COBpeMeHHOU buosioruu Jist paLMOHATLHOTO
TIPUPO/IOTI0/Ib30BaHMUS;

yMeHHe pellaTh 37eMeHTapHble OWOJOTWYecKre 3aJaud, COCTAB/SATb CXeMbI IepeHoca
Bell[eCTB 1 SHEePTUU B 3KOCUCTeMax (1[eTy MUTaHus);

yMeHHe BBITIOJIHATh JIabopaTopHble W TpakTHueckrue paboThl, COOJIOaTh MpaBUia MpU
pabore c yueOHBIM 1 1abopaTOpHBIM 000PY/IOBaHUEM;

yMeHHe KPUTUUECKW OLIeHWBaTh W WHTEPNPETHPOBATh WH(OPMAIUI0 OMOIOTHYEeCKOTO
coJiep>KaHusl, BK/IFOYAIOLIYIO TICeBAOHAyUYHble 3HAHWS W3 Pa3/IMYHbIX HCTOYHUKOB (Cpe/cTBa
MaccoBodl HWHGMOpPMalMK, Hay4YHO-TIOMY/sSIpHbIE MaTepHabl), pacCMaTpUBaTh IJi0OaIbHBIE
9KOJIOTHYecKre TIpo0JieMbl COBPEMEHHOCTH, (JOPMHUPOBATH TI0 OTHOLIEHHIO K HUM COOCTBEHHYIO
TMO3ULIUIO;

yMeHHe CO3/laBaTb COOCTBeHHbIe TIMChbMEHHBbIE W YCTHBIe COOOIIeHus, 00o01as
Ouosiornyeckyro MHQPOpPMALIMI0O U3 HECKONbKUX HWCTOYHHUKOB, TPAMOTHO HCIIO/Ib30BaTh
TIOHSATUHHBIN armapar OuoJoruu.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJTIACC
KosnuecTBo yacos J/IeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/n Konrponbueie IIpakTnueckue
NMporpaMmsbI Bcero obpa3oBare/bHbIE
paboTsI paboThI
pecypcsl
bubmiorteka LJOK
bronorus Kak Hayka 2 0-5 https://m.edsoo.ru/7f41c292
’KviBble crcTeMbl U X OpraHu3aius 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
XVMUYeCKUM COCTaB U CTPOeHME K/IeTKU 8 1 Bubnworexa LOK
https://m.edsoo.ru/7f41c292
JKusHeesTeIbHOCTD KJIETKU 6 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
Pa3MmHOXeHMe ¥ MHMBUYya/IbHOE pa3BUTUE 5 1 bubmioreka LJOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnencTtBeHHOCTh U U3SMEHUUBOCTh 3 15 bubmoteka LJOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
Cesnekuiyst opraHru3sMoB. OCHOBBI 3 bubmoreka LIOK
OMOTEXHOJIOIUH https://m.edsoo.ru/7f41c292
Pe3epBHoe Bpems 1 Bubmuorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4
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11 KJTACC

KosmmuyecTBo uacoB O/eKTpoHHBIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m Kourpoibaeie IIpakTHueckue
NMpOrpaMMmabI Bcero obpa3oBare/bHbIE
paboTsI paboThI
pecypchbl
bubmiorteka LJOK
1 3 ) 9 1
BOMOUHOHHAR DHONOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBeHMe U pa3BUTHe )KU3HU Ha 9 0.5 Bbubmoteka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranusmsl ¥ OKpysKarolijast cpesia 5 1 Bubmorexa LIOK
P pysarotiast Ches https://m.edsoo.ru/7f41cc74
bubmorteka LJOK
4 Coob 9
000111eCTBa ¥ IKOJIOTUYEeCKHEe CUCTEMbI https://m.edsoo.ru/741cc74
bubmuoreka IIOK
5 P 2
G3EPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOI'PAMME
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IIOYPOUYHOE IVNTAHUPOBAHUWE

10 K/TIACC
KonnyecTBo uyacos
Ne n/mm Tema ypoka Koutposibubie  IIpakTHueckue IMeKTPORHEIC (H(PPOBLIe
Bcero oOpa3oBaTe/IbHBIE PecypChI
paboTsI paboThI
bubmiorteka LJOK
1 buonorus B cucteMe HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl TT03HAHUST KUBOM MPUPO/IBI.
5 [TpakTrueckast pabota Ne 1 1 0.5 bubmorteka LJOK
«Mcronmb30BaHue pa3IUuHbIX METO/0B https://m.edsoo.ru/863e6122
TIPYU U3yUeHUH OHOIOTMUECKHX 00BEKTOB»
3 Buonornueckue cuctemsl, TIPOLIECCHI U UX 1 bubmorteka LJOK
v3yyeHue https://m.edsoo.ru/863e6564
4 XHMUUECKUM COCTaB K1eTKu. Boza u 1 bubmiorteka LJOK
MUHepasbHble COJIU https://m.edsoo.ru/863e674e
bubmoreka LJOK
5 Benku. CoctaB 1 cTpoeHue 6eKoB 1 hitps:/m.eds00.ru/863e6b72
depmeHThI — OHO/IOTHUECKHE
KaranusaTopsl. JlaboparopHas padbora Ne
6 1 «I/I3yqu1/1pe KaTanHEquEKoﬁ ’ 1 0.5 Bubworexa [OK
https://m.edsoo.ru/863e6b72
aKTUBHOCTH (hepMeHTOB (Ha rpruMepe
aMu/Ia3bl WM KaTasiasbl)»
bubmoreka IIOK
7 Yresozpt. JIHmHAL! L https://m.edsoo.ru/863e6870
8 HyxknenHossle Kucnotsl. ATO 1 Bubnuorexa LIOK

https://m.edsoo.ru/863e6d5c
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VcTopusi 1 MeTOZIbI M3yUeHUs KJIeTKU.

bubmoreka IIOK

9
KrnerouHas Teopusi https://m.edsoo.ru/863e6e88
10 KreTka Kak 11e10CTHas1 )KMBasi CHCTeMa Bubmiorexa [IOK
i https://m.edso0.ru/863e6e88
CrpoeHre 3YKapuOTHUECKOM KITeTKH.
J1ab 6ora Ne 2 «A
S —————— Busorexa LIOK
1 F i o I/Il;I S 0.5 https://m.eds00.ru/863e6££0
P P A P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperiapaTax u ux
OITCAaHUE»
bubmorteka LJOK
12 06 0
MEH BELHECTB M METaDO3M https://m.edsoo.ru/863e766¢
bubmorteka LJOK
13 ) . X
OTOCHHTES. AEMOCHHTES https://m.edsoo.ru/863e7c98
bubmoreka IIOK
14 C) i 00
HEPTETMHIECKII ODMER https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK/ K1eTKU. [leneHne
eTKU. Muto3. JlabopaTopHas padora Ne
15 I;H ITII:g]II-O HJHHe MHT0p3aTB [IzlleTIEax ' 0.5 Bubmmorexa LIOK
« .
A https://m.edsoo.ru/863e7dc4
KOHYMKA KOPeIIIKa JTyKa Ha TOTOBBIX
MUKpOTIperiapaTax»
16 buocuHTe3 6enka. Peakijysi MaTpuuHOTr0O bubmiorteka LJOK
CHUHTe3a https://m.edsoo.ru/863e796e
bubmoreka IIOK
17 T —0 0
PaHCALMA MOCHHTES beJika https://m.edsoo.ru/863e796e
bubmiorteka LJOK
18 H —
CKJIETOYHbIE (POPMI JKH3HH — BHPYCh! https://m.edsoo.ru/863e7540
19 @opMbI pa3sMHOXKEHHS] OPraHW3MOB bubmoreka IIOK
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmoreka IIOK

20 Meitos https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE TTOTOBBIX
ketok. OryiogoTBopeHue. JlaboparopHasi
21 pabora Ne 4 «§I3yqei1/1e CTpOEHI/Il;){ ’ 0.5 Bubmorexa LOK
https://m.edsoo.ru/863e81b6
TI0JIOBBIX K/IETOK Ha TOTOBBIX
MUKpOIperapaTax»
22 NupuByyanbHOe pa3BUTHe OPraHu3MOB Bubmmorexa LIOK
https://m.edsoo.ru/863e8436
73 ['eHeTHKa — HayKa 0 HacC/1eCTBEHHOCTU bubmoreka IIOK
Y1 U3MEHUYHUBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEepPHOCTH Hac/ie/l0BaHUs
24 HpI/IBHaKO]IS). MOHOI‘I/IGPI/I'E,;[HOE Bubmorexa [OK
https://m.edsoo0.ru/863e8878
CKpellliBaHue
ot OurnbpusHoe CKpeluBaHue. 3aKOH bubmoreka LIOK
HEe3aBUCHMMOT0 Hac/ie[J0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenyieHHOe Hac/e[joBaHUe IMPU3HAKOB.
JlabopatopHast pabota Ne 5 «/3yueHue
26 pe3y/bTaTOB MOHOTUOPUHOTO U 0.5 bubmoreka LJOK
JUTAOPUIHOTO CKPeI[UBaHUS Y ) https://m.edsoo.ru/863e8c60
JIp030(¢H/Ibl HAa TOTOBBIX
MUKpOIIperiapaTax»
97 I'enetuka nosa. HacnegoBanue Bbubmoteka LIOK
TIPU3HAKOB, CLIeIJIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
)8 N3menurBocTh. HeHacnegcreeHHast 0.5 bubmiorteka LJOK

M3MeHUMBOCTh. JTabopaTopHast paboTta Ne

https://m.edsoo.ru/863e8efe
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6. 3yueHre Mo UKaliMOHHOM
M3MEeHUHBOCTH, IOCTPOEHUE
BapUaL[MOHHOTO Psifila U BapUALIMOHHOM

KpUBOM»
HacnepcrBeHHast U3MEHUUBOCTb.
29 JlabopatopHast pabota Ne 7. «AHamu3 1 0.5 bubmmoreka IIOK
MyTaLui y Ap030(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpernaparax»
bubmoreka IIOK
30 Peneriika venosexa 1 https://m.edS(])_E).ru/863e8d78
Pe3epBHbIil ypok. O60011IeHHE T10 TeMe
31 «HacnencTBeHHOCTh 1 UBMEHUHMBOCTh 1
OpraHu3MOB»
bubmoreka LIOK
32 (Cetexiyins Kak HayKa 1 mpotjecc 1 https://m.eds,(]j).ru/863e92 14
33 MeTogpbl ¥ JOCTUXKEHHUS CeJIeKLIMU 1 bubmiorteka LJOK
pacTeHul 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 BuoTtexHomorKs Kak oTpacib 1 bubmoreka LJOK
TPOU3BO/ICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4
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11 KJTACC

KosmmuecTBO yacos

J/1IeKTpOHHBIe I{U(POBbIE
Ne i/l Tema ypoka KonTponbabie IIpakTHueckue
Bcero oOpa3oBaTe/bHbIE PeCypChI
padoThI paboTsI
1 OBOJIIOLIMAS U METO/IbI €€ U3yYeHUsI 1 Bubmorexa LIOK
https://m.edsoo.ru/863ea20e
5 VicTopusi pa3BUTHS Mpe/CTaB/IeHui 00 1 bubnmoreka [JOK
3BOJIIOLUN https://m.edsoo.ru/863e9570
bubmoreka [JOK
3 MukposBorIoLus 1 https://m.edsoo.ru/863e9cle
[Morynsiust Kak 3/eMeHTapHasi eJUHULIA
4 BH/Ia ¥ 3BOJTFOI[MH. JTabopaTopHast paboTa 1 0.5 bubnmoreka [JOK
Ne 1 «CpaBHeHue BUJIOB T10 https://m.edsoo.1u/863e99¢6
MOpP($OI0TUUeCKOMY KPUTEPHIO»
s [BrKy1ue crbl (3/1eMeHTapHbIe 1 bubnmoreka [JOK
(hakTOpBI) IBOMIOLIUU https://m.edsoo.ru/863e9da4
N Bubmoteka LIOK
6 EcrecTBeHHBI 0TOOD U €ro popMbI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLIUK:
MPUCTIOCO0/IEHHOCTh OPraHU3MOB U
. BUZI00Opa3oBaHue. JlabopaTopHast paboTa 1 0.5 Bubmoteka LIOK
Ne 2 «OncaHue MpUCIIOCO0IEHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma M eé OTHOCHUTE/TbHOTO
XdpakKTepa»
8 HamnpaBneHusi ¥ 1yTH MaKpO3BOJTIOLIUA 1 Bubmiorexa LOK
https://m.edsoo.ru/863e9cle
9 HeobpaTMOCTh 3BOJTIOLIUH 1
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Vcropus )XU3HU Ha 3emiie U MeTO/bI eé

10
V3y4eHust
1 ['uroTe3sbl MPOMCXOXKAEHUS KU3HU Ha bubmoreka LJOK
3emMJie https://m.edsoo.ru/863ea5a6
1 Pa3BuTue 13HU Ha 3emJie TI0 5pam 1 bubmoreka [JOK
repuo/iam https://m.edsoo.ru/863eabbe
OCHOBHBIe 3Tarbl 3BOTIOLIUU
13 Hpaxomseccan pafora Ne | layuese o5~ BubmoresallOK
HCKOIAaeMbIX OCTAaTKOB PaCTeHUI U https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJIJIEKLUSIX»
14 CoBpemeHHas cuCcTeMa OpraHu4YecKoro bubmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 OBOJTIOLIUS UesloBeKa (aHTpOroreHes) Egs:j/ﬁiiiii/ 863eac2c
16 [Bwxyiue cumbl (pakTopsbl) bubnmoreka [JOK
aHTpOIIoreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJIM 5BOJIIOLUM Ye0BeKa
18 UenmoBeueckue packl U MIPUPOJHBIE bubnmoreka [JOK
aZianTaluy yejioBeKa https://m.edsoo.ru/863eaea?
5 | <ommmossete  psmene soorac BrGinorera LIOK
Jerier https://m.edsoo.ru/863e6e88
bubmoreka [JOK
20 JKosorHs Kak HayKa https://m.edS(])_E).ru/863e6e88
21 Cpe/ibl 00MTaHUS U SKOJIOTUYECKHEe bubmoreka LIOK
(akTopbI https://m.edsoo.ru/863eafec
22 Abuotnyeckue dakTopsl. JlabopaTopHas 0.5 bubmoreka LIOK
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pabota Ne 3. «MopdoJsioruueckue
0C00EHHOCTH pacTeHUH U3 Pa3HbIX MECT
oburanusi». JlabopatopHasi pabora Ne 4.
«BrusiHWe CBeTa Ha POCT U pa3BUTHE
YepeHKOB KOJieyca»

https://m.edsoo.ru/863eb10e

23 buotnueckue akTophl Bubmorexa LOK
P https://m.edsoo.ru/863eb348
OKosiornyeckre XapakTepuCTUKA
24 nonyssityu. [Tpaktrueckast pabota Ne 2 0.5 Bubmoteka LIOK
«[TofiCUET MIOTHOCTY MOMY/ISILIANA pa3HbIX ' https://m.edsoo.ru/863e6e88
BU/IOB pacTeHUIN»
bubnmroreka [JOK
25 Coo06 —6
OODILECTEA OPTarHsMOB HMOREHO3 https://m.edsoo.ru/863eb46a
bubnmoreka [JOK
26 C)
KOJIOTUUeCKHe CUCTeMbI (9KOCHCTeMbI) https://m.edsoo.ru/863ebd6a
O .
27 Oxonorusecise mupawm, Caoiicaa bbnorera 110K
DAMUARL. https://m.edsoo.ru/863eb5fa
skocucreM. CykLeccus
bubmoreka [JOK
28 1
PHPO/AHRIE IKOCHCTEMBI https://m.edsoo.ru/863e6e88
29 AHTpOIIOreHHble 3KOCUCTeMbI Bubmorexa LIOK
P https://m.edsoo.ru/863e6e88
30 buocdepa — rnobanbHast sKocucTeMa Bubmoteka LIOK
3eMiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEpPHOCTHU CYLL[eCTBOBaHUS bubmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
bub6 OK
32 YenoseuecTBO B brocdepe 3emiu nomiotexa L

https://m.edsoo.ru/863e6e88
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Cocy1jecTBoBaHue NMPUPOABI U

bubmioTeka LIOK

33 ye/I0BeUYeCTBa L https://m.edsoo.ru/863ebale
34 Pe3epBHbiii ypok. O600I1I€HIE TEMBI 1
«Coo00111ecTBa ¥ 9KOJIOTHUECKHE CUCTEMbI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5
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YYEBHO-METOJMNYECKOE OBECIIEUEHUWE OBPA30OBATEJ/IBHOI'O
ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA
* buonorusi. O6mas 6uosorusi, 10 kmacc/ CuBorsazos B.U., Aradonosa U.B., 3axaposa E.T.,
OO011jecTBO € OrpaHUYeHHON OTBeTCTBEHHOCTBIO «/IPO®DA»; AKIMOHEpPHOe 00I1ecTBO
«M3patenbcTBO «IIpocBelenies
* buosnorusi. O6ias 6uosorusi, 11 knacc/ CuBorsiasos B.U., Aradonosa U.B., 3axapora E.T.,
OO1mIecTBO € OrpaHMYEHHOW OTBETCTBEHHOCTHIO «JPOdA»; AxijuoHepHOe 0OIIeCTBO
«M3patenbcTBO «IIpocBelenies
HarypanbHble 00BeKThI: )KUBbIe pacTeHUs], repbapuy pacTeHUM, MYJ/ISKU, KOJUIeKLIUH.
YuebOHO-TIpakTUYeCKOe U yueOHO-mabopaTopHOe 000pyOBaHKe: YBeIMUUTeIbHbIE TIPUOOPHI,
M3MepuTebHbIe TPUOOPEI, TabopaTOpHOe 000pyI0BaHKe
[leMOHCTpaLMOHHBIE TaOJUL[BI
OKpaHHO-3BYKOBbIe CpeZCTBa: BUAeodparMeTbl W JApyrvue WH(POPMALIMOHHBIE OOBEKTHI,
OTpaXaroIlie OCHOBHBIE TeMbI Kypca OMoIoruu
DJIeKTpPOHHO-00pa3oBaTeibHbIe PeCYPChI:

MynbTrMeriiHOe TpUIoKeHne K yueOHuKy «buomnorus 10-11 knaccei»

METOJUYECKHWE MATEPUAJIBI IJ/I1 YUUTEJIA

1. T. . Yarika. buonorus. 11 ki1.: moypouHsle miaHsl. — Bonrorpaz: Yuuresns, 2020r.

2. Peiimepc H. ®@. Kpatkuii cjioBaps 610/10THUeCKUX TepMUHOB: KH. [71s1 yuuTessi. — 2-e
u3n. M.: [Ipocserenue, 2018

3. B. C. Kyumenko. IIporpammHo-MeToAnUecKre MaTepuainsl: bruonorus. 2021 r.

4. B.M. KopcyHckas. Ypoku o01eit 6uonoruu. M.: TIpocBelrieHue.

5. H.A. BorpganoB. KMM&si o 6uonoruu. 10,11 k1. M.: BAKO.

I ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETA
NHTEPHET

Bubmioteka LIOK https://m.edsoo.ru
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