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IHHOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMMbl IO OHOJIOTUHM TEOPETUUYECKYID OCHOBY IS
ompeneneHuss MOAXOAOB K (OPMHUPOBAHMIO COACpKAHUA Y4yeOHOro IMpeaMeTa
«buosiorus»  coctaBWIM:  KOHIENTyalnbHbie  nosnoxkenus DdIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, ColepKaHusl, PE3yIbTaTOB OOy4YeHHS U TPeOOBaHUN K
YPOBHIO TOATOTOBKM BBITYCKHUKOB, TIOJIOKCHHS 00 OOIMMX IEIsSX W NPHUHIIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPETHETO 00IIero 00pa3oBaHuUs B
Poccuiickoit deaeparuu, a TakxKe MOJIOKEHUS O crenudrke OMOJIOTHH, €€ 3HAaUYCHUU B
MO3HAHUU JKUBOU MPUPOJABI U 00ECTIEUEHNUHN CYIIECTBOBAHUS YEJIOBEYECKOIO OOIIECTRA.
CoryracHO Ha3BaHHBIM TTOJIOKEHUSM, OTIPE/ICTICHBI OCHOBHBIC (DYHKITMHM MPOTPAMMBI TI0
Ouonoruu u e€ CTPyKTypa.

[Iporpamma 1o Ouosioruu Ja€T MpEACTaBICHHE O IeNsIX, 00 oOimel crpaTeruu
oOy4eHMs, BOCIIUTAHUSA W Pa3BUTHUS OOYYAIOIIMXCS CPEJCTBAMU Y4YEOHOTO MpeameTa
«buonorusy, ompenenseT o0s3aTeNIbHOE NPEIMETHOE COJIEp)KaHUE, €r0 CTPYKTYpY,
pacripeiesieHre 1o pasziesiaM v TeMaM, PEKOMEHIYEeMYIO IMOCIeI0BaTeIbHOCTh U3YUCHHUS
y4eOHOro MaTepuala ¢ yuéToM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarommXCs.

B nporpamme mo OMOJIOTMM TakXe yUWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METanmpeAMETHBIM M TPEIMETHBIM pe3yjbTaraM OOydYeHHS B
(hopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHLHON AEATEIbHOCTH/YU4EOHBIX
NelcTBUI 00yYaromuXxcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme mo Ouonoruu (10—11 xmaccel, 0a30BbI ypOBEHb) peain30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B W3Y4YEHUH OWOJIOTHM, Oyiarojapss uYeMy B Hel
MIPOCMATPUBACTCS HAMIPABJIEHHOCTh HAa PA3BUTUE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTEeCTBEHHO-HAyYHOTO  MMPOBO33PEHUS, IIEHHOCTHBIX OpHEHTAlMd  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEICTABICHUN O 3I0POBOM 00pa3e KU3HU U OEpPEeKHBIM
OTHOLIEHHEM K OKpyXKarouied npupoaHon cpene. [loatomy Hapsany C¢ H3ydeHHEM
0011eOMOIOTUYECKUX TEOPHM, a TakKe 3HAHUW O CTPOCHUU JKHUBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B HUX MPOILECCOB B MpOrpamme Io
OMOJIOTHH YJEJICHO BHUMAHUE UCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHWUW B MOBCEIHEBHOU
KU3HU TSI PEIICHHS] IPUKIIAHBIX 33]1a4, B TOM YUCJIE: MPOPUIAKTUKHA HACIEICTBEHHBIX
3a00€BaHUN YETOBEKa, MEANKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHUS
AKOJIOTMYECKH 11eJIECO00Pa3HOro MOBEICHHS B OKPYKAIOIIeH MPUPOIHOM Cpejie, aHaIu3a
BIIMSIHUSL XO3SMCTBEHHOM JICSITEIBHOCTH YEJIOBEKa Ha COCTOSIHUE TMPUPOAHBIX U
HMCKYCCTBEHHBIX AJKOCHCTEM. YCHUJIEHHE BHUMAHHUS K MPUKIATHON HAIMPaBICHHOCTH
yaeOHOoro mnpeamera «buosorus» MNPOAUMKTOBAHO HEOOXOMUMOCTHIO OOeCIeUeHUs
YCIIOBUM JUIsl PENICHHS OJAHOW M3 aKTyaJbHBIX 3a/ad IIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHuUsI, KOTOpas MpejrnoiaracT (popMUpPOBaHUE Yy OOYYAIOIIUXCS CIOCOOHOCTU
aJanTUPOBATHCS K M3MEHEHHSIM JUHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.



buonorus Ha ypoBHE cpefHero 061iero o0pa3oBaHus 3aHUMAET BaxkHOe MecTo. OHa
obOecrieunBaeT (GOPMUPOBAHUE Yy OOYUAIOIIUXCS MPEJCTABICHUN O HAyYHOW KapTHHE
MHpA, pacIIUpsieT U 0000IIAET 3HAHUS O )KUBOU MPUPOJE, €€ OTINUYNUTEIbHBIX PU3HAKAX
— YPOBHEBOM OpraHu3allid W 3BOJIOLMH, CO3AET YCIOBHS JJIsi: MO3HAHUS 3aKOHOB
KUBOU MIPUPOIBI, GOPMUPOBAHUS PYHKIIMOHAIBHONU TPAMOTHOCTH, HaBBIKOB 3/I0POBOTO
1 0e30MacHOro o0pasa KU3HU, IKOJIOTUUECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIICHUS K
KUBOU NPUPOJE U YEIIOBEKY.

Bonbiioe 3HaueHue OMOJIOTHS UMEET TAKXKe JJIi PEUICHUS BOCHUTATEIbHBIX M
Pa3BUBAIOIIMX 3a/lay CpPeAHEro o0Iiero oOpa3oBaHMsI, COLMATU3ANMKN OOYYAIOIINXCS.
N3yuyenue Ouonorun odecrneunBaeT ycloBUs A GOPMHUPOBAHUS HUHTEIIEKTYalbHBIX,
KOMMYHUKAITIOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HWHTETpPAlliid OWOJIOTMYECKUX 3HAHUW C TIPEACTABICHHUSIMH U3 JIPYTHUX
y4eOHBIX TPEJAMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazpaHHbie
MOJIOKEHUS O MPeTHA3HAYCHUH y4eOHOT 0 npeameTa « buoaorus» cocTaBuiivi OCHOBY IS
OmpeseieHus] TMOJAXO0J0B K OTOOpY U CTPYKTYPUPOBAHHUIO €r0  COJEpKaHMS,
MPEJCTABIICHHOTO B IIPOTpaMMe MO OUOJIOTUH.

Ot16op conepkaHusi ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMHN KYJIbTYPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUHU C KOTOPHIM
oOy4aroniecsi JOHKHBI OCBOUTH 3HAHUA W YMEHUS, 3HAYUMBbIE i1 (HOPMUPOBAHMUS
o0111ei KyJIbTYphl, ONPECTSAIONINE aJeKBaTHOE MOBEICHHUE YEJIOBEKAa B OKPYKAIOIIEH
MPUPOJHONA Cpelie, BOCTpPEOOBAHHBIE B TIOBCEIHEBHOM J>KU3HM M MPAKTUYECKOU
nesrenbHocTd. Oco0oe MecTo B ATOM CHUCTEME 3HAHWM 3aHUMAIOT DJIEMEHTHI
collepKaHUsl, KOTOPBIE CIy)KaT OCHOBOW 1Jisi (OPMHUPOBAHMS TPEJCTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHUpPAa M LEHHOCTHBIX OpPHEHTALUAX
JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3AIMU OMOJIOTMYECKOr0 00pa3oBaHusl.

CtpyKTypupOBaHUE COJIEpkKAHUS Y4eOHOTO MaTeprasia B IporpaMMe o OUOJI0TUu
OCYIIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAYCHHSI 3HAHUK 00 OTJIMYUTEIHHBIX
OCOOEHHOCTSIX KUBOM MPUPOILI, 0 €€ YPOBHEBOM OpraHu3alud U HBOMIOIUU. B
COOTBETCTBUM C OTUM B CTPYKType YyueOHoro mnpenmera «buosorus» BbIICICHbI
CIeAYIOIIUE cojJepKaTeabHble JHHUU: «buojorus kak Hayka. MeTOJbl HAy4yHOTO
no3HaHusy», «Knetka kak Ouosiormyeckas cucremay, «OpraHu3M Kak OHOJIOrHYecKast
cuctemay, «CucreMa M MHOroo0Opasue OpPraHMYEeCKOr0 MHUpPay, «IBOIONUSA KUBOM
MPUPOJIBD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[enb n3yuenus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
O0OyYaloImMUMHUCA 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3aIliyd JKUBBIX
CHUCTEM pa3HOro paHra W NPHOOpPETEeHHE YMEHUW UCIOJb30BaTh ATU 3HAHUS IS
IPAMOTHBIX JIEUCTBHM B OTHOIIIEHUN OOBEKTOB KUBOUM MPUPOIBI U PEIICHUS PA3TUIHBIX
YKU3HEHHBIX TPOOJIEM.

JlocTrxeHue 1enu u3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
obecrieunBaeTCs pelIeHUEM CISAYIOIIUX 3a/1ay:

3



OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUN 0 OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHJIAX, CIyXallUX OCHOBOW Jif
dbopMUpOBaHUS TIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPA, O METOJAax
HAY4YHOT'O MO3HAHUS, CTPOCHUH, MHOTO00Opa3uu U 0COOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHHU3allid, BBIJAIOLIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHY;

dopMupoBanne y OOydalOmIUXCS TIO3HABATENIbHBIX, WHTEIJICKTYyalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOLIecCe aHANIM3a TaHHBIX O MYTAX Pa3BUTHS B OMOJIOTHUH
HAy4YHBIX B3IVISIOB, UJIEH M MOAXOAOB K M3YUYEHHUIO >KHUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Y 00yJarommxcst oO1eil KyIbTypbl, PYHKIIHOHATHHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH W OIICHUBATH SIBICHUSA OKPYXKAIOIIETO0 MHpa >KUBOMN
MIPUPOIbI HA OCHOBAHUM 3HAHUU U OTBITA, TIOJYYECHHBIX MPU U3YUECHUU OHOJIOTUY;

dbopMupoBaHne 'y  OOydalOIMXCA YMEHUW  WJUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOM JEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKHBOM
IPUPOJIbI, HEOOXOANUMOCTH OEPEKHOTO OTHOIIECHUS K HEN, COOIOCHUS STUUECKUX HOPM
IIPU [IPOBEJIEHUU OMOJIOTUUECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IIEHHOCTH OHWOJOTHYECKMX 3HAHWUN [JIs1 TOBBIMICHUS  YPOBHS
HKOJIOTMYECKOM KYIbTYpPHI, A1 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHMM M YMEHHMH B TOBCEAHEBHOM >KM3HU IS
OLICHKHU TIOCJIEACTBUM CBOEU AEATENIBHOCTH MO OTHOIIEHUIO K OKPYXKAKOLIEW Cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COONIOZCHHUE Mep NPODUIAKTUKU
3a00s1eBaHUM.

B cucreme cpegnero oOmiero obpasoBanus «buosorus», uzydaemas Ha 0a30BOM
YpOBHE, SIBJISIETCS 00s3aT€NbHBIM y4E€OHBIM TPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHOU 06sacTu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Jlnst u3ydeHust OMoioruM Ha 0a30BOM YpPOBHE CpeaHEro o01iero oOpa3oBaHUs
otBoauTCS 68 wacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
yac B HEJETIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonoruss xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHHYECKUMH U
APYTUMHU €CTECTBEHHBIMU HayKaMu, GUIOCO(PHEH, ITUKOMU, ICTETUKON U mpaBoM. Poib
Oowonmornn B (GOPMHPOBAHWM COBPEMEHHOW HAydyHOW KapTuHBl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroabl TO3HAHUS >KUBOW TMPHUPOJBI (HAOIIOIEHUE, HKCIEPUMEHT, OMHCAHHE,
U3MEpeHne, KiiacCcupuKanus, MOACIUPOBAaHNE, CTATUCTHYECKass 00paboTKa TaHHBIX ).

JlemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOJIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktrueckas padota Ne 1. «Mcnonp30BaHne pa3IMuHbIX METOJOB MPU U3YUECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouosioruu. OTiaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OMocHUCTEM M HMX pa3zHOOOpa3ue. YPOBHU OpraHU3alu OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJIAIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE€OLIEHOTHYECKUH ), OOChEepHBIA.

JdemoHcTpanuu:

Tabnuupl 1 cxeMbl: « OCHOBHBIE PU3HAKY KU3HWY», « Y POBHU OPraHU3aLUU )KHUBOU
MPUPOJIBD».

O6opynoBanue: moaenb Moiekysl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKH. XHMHUYECKHE JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIEeMEHThI. Boia 1 MuHepaibHbIE BelleCTBa.

OyHKIMY BOJIBI 1 MUHEPAJIBHBIX BELIECTB B KieTKe. [loanepkanre 0CMOTHYECKOTO
Oaanca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble ¥ 3aMEHUMBbIE aMHUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OCJTKOBOM MOJIEKYJbl (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOICTBA OeskoB. bruonornueckue GyHKIUN OEIKOB.

depMeHTHl — Ouojorndyeckue kKaraau3zatopbl. CTpoeHue (GepMeHTa: aKTHUBHBIM
IEHTp, cyocTpatHas crnenuduyHoctsb. Kodhepmentol. Butamunbl. Otnuyust hepMeHTOB
OT HEOPTraHWYECKUX KaTaIu3aToOpOB.



VYrieBoapl: MOHOcaxapuabl (TJIOK03a, pudo3a U JAe30KCMpuO03a), Iucaxapujbl
(caxaposa, JakTo3a) W  MoJucaxapuibl  (KpaxMall, TJHUKOT€H, LEJUII0J03a).
buonoruueckue GyHKIIUU YTII€BOOB.

Jlunuasl:  Tpurmuuepuansl,  dochonunuabl,  cTrepouasl.  ['mapoduiibHO-
ruipodoOHbIe cBOMCTBA. buonorndeckue ¢yHkuuu aunuaoB. CpaBHEHHE YIIJIEBOJIOB,
OCJIKOB W JIUTIUO0B KaK HICTOYHUKOB SHEPTHH.

Hyxnennoseie xucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucnot. Crpoenne u pynkuuu JIHK. Ctpoenne u ¢pynkumuu PHK. Buger PHK. AT®:
CTpO€HHUE U (QYHKIIHH.

[utonorus — Hayka o kiieTke. KilerouHast Teopusi — MpuMep B3auMOJICUCTBUS UAEH
1 ()aKTOB B HAYYHOM TIO3HAHUHU. METO/IbI M3yUEHUS KICTKH.

Kmerka kak menoctHas xuBas cucteMa. OOmue NpW3HAKH KIETOK: 3aMKHYyTas
HapykHas MeMOpaHa, mosiekynbl JIHK kak reHetudeckuil ammapar, cUCTeMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuOTHYECKass U MpokapuoTuueckas. OCcoOEHHOCTU CTPOCHUS
MpoKapuoTUYecKou kieTku. Kierounas crenka 0akrtepuil. CTpoeHHE SyKapuOTUYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAasl CTEHKA, TJIUKOKAJIUKC, HX
¢bynkuuu. Ilnazmartuyeckas memOpaHna, €€ cBoiicTBa u (yHkuuu. [{uroruazma u eé
opranouspl. OnHoMemOpanHble opraHouabl kietku: OJIIC, ammapar ['onbmxu,
T30COMBI.  [loyaBTOHOMHBIE OpPraHOWABl  KJIETKWA: MUTOXOHAPHUH, IUIACTHJBI.
[Tpoucxoxaenre MUTOXOHAPUI U TacTul. Buasl mnactun. HememOpaHHbIe OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTpP, LEHTPUOJIM, PECHUYKH, XTYTHKUA. DYHKIIUU
OPraHoOUJO0B KJIETKU. BKiItoueHusl.

SAnpo — peryasTopHbli LeHTp kieTku. CTpoeHue dnpa: sjaepHas 000JI0UKa,
KapuoIjia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. neiaex, P. Bupxos, k. YoTcoH,
®. Kpuk, M. Yuikunce, P. ®panknus, K. M. bap.

Junarpammel: «PacripeqiesieHne XUMHUYECKUX SJIEMEHTOB B HEXWBOM MPUPOJIECY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepuomuyeckas TaOMUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKkyybl BoAbl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYNbl Oenkay,
«Ctpoenue pepmenta», «<Hykinennonsie kuciothl. JIHK», «Ctpoenue mosnekynbr ATDy,
«CTpoeHne >yKapHOTHYECKOW KIETKW», «CTpoeHHe >KMBOTHOM KIETKW», «CTpoeHue
pacTUTENIbHOW KIIETKN», «CTpOCHHE MPOKAPHOTHUUECKON KiIeTkn», «CTpoeHue siapa
KIIETKHY, « YTIEBOABD, «JIUIHIBD.



OOopynoBaHue: CBETOBOM MHUKpPOCKON, OOOpyJoBaHUE JUIsl TPOBEICHUS
HAOMIOACHUHN, W3MEPEHM, DKCIIEPUMEHTOB, MHKpPOIpPENapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padora Ne 1. «M3yueHue KaTadIUTHUYECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMuJia3bl WA KaTaaasbl).

Jlaboparopnas padota Ne 2. «3yueHne CTpOCHUS KIETOK PACTEHUM, >)KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax v X OMMHUCAHUE.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OO6MeH BelecTB, WIM MeTa00IuM3M. AcCUMMWIANUSA (IJIACTUYECKUH OOMEH) H
TUCCUMWISIIUSA  (PHEPTeTUYECKUd OOMEH) — JIB€ CTOPOHBI €IMHOr0 TMpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEHIECTB W HHEPrMM B TOHUMAHUU
MeTaboIu3Ma.

Tunelr oOMeHa BemiecTB: aBTOTPOQHBIA U rereporpodHbiil. Pons gepmeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

®dotocunte3. CBeroBasi u TeMHoBasi ¢a3wpl porocuntesa. Peaknuu orocuHTtesa.
OddextuBHOCTHL (hoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A JJIs )KU3HU Ha 3emie. BiausiHue
yCIIOBUN cpefpl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €Tr0 MPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTCHHUIA.

XeMOoCHHTE3. XEMOCUHTE3UPYIOole OaKTepun. 3HaUeHUE XEMOCUHTE3a JJIsl ’KU3HU
Ha 3emJe.

DOHepreTuueckuii OOMEH B KIETKe. PaciiernieHue BelecTB, BbIJCICHUE U
AKKyMYJUPOBAHHE JHEPTHUM B KIETKE. DTambl dHEPreTUYecKoro ooOmeHa. [mkonms.
bpoxenne u ero Buabsl. KucinopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunrpoBanne. IPPHEKTUBHOCTb IHEPTETUUECKOT0 OOMEHA.

Peakuun matpuyHoro cunres3a. ['enernueckas undpopmarnus u JJHK. Peanuzanms
reHeTudecko uHpopmanuu B KiIeTKe. [eHeTHYecKWid KOJ U €ro CBOICTBa.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTaribl
tpaucisimu. KonupoBanue aMuHokucioT. Pois pubocom B OuocuHTe3e Oemnka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (/. W.
NBanosckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru.
bosie3Hn pacTteHuil, KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bo3Oyautens CITM/]a. OOpaTHas TpaHCKPUTIIINSA,
peBepTasza u uHrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUH.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konpuos, /1. M. UBanosckuii, K. A. Tumups3zes.

Tabmumer m  cxembl: «Tumel mHTaHUA), «Metabomu3m», «MHUTOXOHAPHS,
«JHepreTuyeckuit  oOMeH», «Xmnopomaact», «®PorocuHTedy, «Crtpoenue JIHK»,
«Ctpoenue u (pyHKUHMOHUpOBaHME TeHa», «CuHTEe3 Oenkay, «I'@HEeTHYeCKUM KOI»,



«Bupycw», «bakrepuodarun», «CtpoeHue u >ku3HeHHBIM 1Mk Bupyca CIIN/a,
Oakrepuodaray, «Pemmxkarus JTHK.

ObopynoBanue: Moxaenu-ammukanuu «Yasoenne JHK wu  Tpanckpumuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema 5. PazMHokKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KrneTounslii UK, WM )KU3HEHHBIN LUK Ki1eTku. UHTepdaza u mutos. [Iporeccsl,
npoTrekaromue B uHTepdaze. Perumkanms — peaxiuss matpuyHoro cuuteza JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTHUM. JIUTIIOUIHBIA U TalJIOUIHbINA
XpOMOCOMHBIE HaOOpbl. XpomaTuiabl. lluToNmoruyeckre OCHOBBI PA3MHOXKEHUS U
WHIVBHUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetkn — Muto3. Ctaaun muto3a. IIpoueccsl, nponcxoadiye Ha pa3HbIX
CTaIuIX MHUTO3a. bOJIOrn4ecKuil CMBICII MHUTO3A.

[Iporpammupyemast rubesb KIETKU — aromTo3.

@®opmbl pa3MHOXKEHHS OpraHu3MoB: Oecrnojioe M mojoBoe. Buasl Gecnosoro
Pa3MHOXEHUS:  JICJICHHE HaJABOE, IOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
copooOpa3oBaHHUE, BEreTaTMBHOE pa3MHOXEeHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUJIS CEJICKIIUU.

[TonoBOE pa3MHOKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiioz. Craguu wmeio3za. Ilpomeccsl, NpoOMCXOASIIME HAa CTaAMsIX MeEHo3a.
IToBenenne xpomocoM B Meio3e. Kpoccunroep. bruonornueckuii CMbICT U 3HAUYCHUE
Meno3a.

["ameTorenes — mpouecc 00pa3oBaHMs MOJOBBIX KJIETOK y *UBOTHBIX. ITosoBbIe
’Kelle3bl: CEeMEHHUKU M SSUYHUKH. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ou, SMIEKIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHUS
SUUEKJIETOK U criepMaTto3ouoB. OmnoaorBopenue. [laprenorenes.

WupuBunyanbHOoe  pa3BUTHE  (OHTOTe€HE3).  OMOpPHUOHAJIbHOE  pa3BUTHUE
(aMOpuorenes). OTtamnbl 3MOPHUOHAIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX JKHUBOTHBIX:
ApobneHue, racTpyisauusa, opraHoreHe3. IloctamOpuoHanbHOE pasBuTHe. THIbI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: IPSIMOE, HENPsAMOe (JTMUMHOYHOE). BrinsHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 BETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHU,
CTaJuu Pa3BUTHSL.

JemoHcTpanuu:

Tabmuupr u  cxembl: «DOpMbI  pa3sMHOXKEHHS OpPraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX PacTEHU», «BereraTuBHOE pa3MHOKEHHE PACTECHUI,
«/lenenue knetku Oakrepuit», « CTpoeHUE MOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounsiii ukny», «Pemmukanus JJHK», «Muto3y, «Menosy, «lIpsamoe u Henpsamoe
pazButue», «l'ameToreHe3 y MIIEKONUTAIOIMINX U 4YeJoBeKa», «(OCHOBHBIE CTAaJIUU
OHTOTE€HE3a».



O6opynoBanue: MHUKPOCKOTI, MHUKpONpenaparsl «CrniepMaTo30uibl
MJICKOITUTAIOWIETO», «Siueknerka miekonutaromero», «KaprnokuHes B KieTkax
KOpEIIKa JyKa», MarHuTHas MoAeib-ammmmkanusa «Jlenenue wierkn», moaens JIHK,
MojieNTb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabdota Ne 3. «HaOmro/ieHre MUTO3a B KJIE€TKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

JlaboparopHas padora Ne 4. «/3ydyeHue CTpOEHHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 MK3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mctopus pa3BuThsl reHETUKU. Ponp nurosioruu u
AMOPHOJIOTUY B CTAaHOBJICHUHU TCHETUKHU. BKian poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToNlbl TeHEeTUKH (THOPUIOIOTUYECKUM, ITUTOTCHETUYECKUM,
MOJIEKYJISIPHO-TEHETHUECKH). (OCHOBHBIE TE€HETHYECKHUE TMOHATHUS. [ eHeTndeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJEJOBAHUS MPU3HAKOB, YyCTaHOBJIEHHbIE [. Mennaenem.
MoHorudpuHoe CKpelBanue. 3aKoH eAMHO00pa3usi TMOPUAOB MEPBOr0 MOKOJEHUS.
[IpaBwiio TOMHUHUPOBAHUSA. 3aKOH PACHICIUIEHUS TPU3HAKOB. [ UIOTE3a YUCTOTHI raMeT.
[TomHOE 1 HEMTOTHOE NOMUHUPOBAHHUE.

JlurnObpuaHOe CKpelrBaHUE. 3aKOH HE3aBUCUMOTO HACIEJOBaHUSI MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI  JUTHMOPUIHOTO  CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue. Vcnosb30BaHWE AHATU3UPYIOLIETO CKPENIMBAHUA I OIPEICIICHUS
reHOTHUIa 0COOH.

CuermienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo ciemieHHOMY
HAaCJIEIOBAaHNIO T€HOB. HapylieHue cuersieHns reHOB B pe3yJbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'enetnka mnona. XpOMOCOMHOE ONpPEACNICHUE I0da. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['0OMOraMeTHbIE U reTeporaMeTHbIe Opranu3Mbl. HaciienoBanue npu3HaKkos,
CLEIUIEHHBIX C IIOJIOM.

N3menunBOCTh. BU1bI ©BMEHYNBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHAsA. Posb
Cpelbl B HEHACJIEACTBEHHONM HW3MEHUYMBOCTH. XAapaKTEpPUCTUKA MOAM(PUKALMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psj W BapuauvoHHas KpuBas. Hopma peakiuun
npu3Haka. KonnuecTBeHHbIE M Kau€CTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBONCTBa
MOJIU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrBennass, wuiaM TeHOTHUNWYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyrannonHass u3MeHUHMBOCTh. Kiaccugukanus MyTauuii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota u mpuuuMHbl MyTanuid. MyTtareHHsle  (QakTopbl. 3aKoH
FOMOJIOTHUYECKUX PAIOB B HACleACTBEHHOU n3MenunBoctu H. Y. BaBunoga.

BuesnepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.
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I'eneruka uenoseka. Kapuorun uyenoBeka. OCHOBHbIE METO/Ibl TEHETUKH YEJIOBEKA!
reHEaOTUYEeCKUi, OM3HEIOBbIM, TUTOTCHETHUECKUH, OMOXUMUYECKUH, MOIEKYJIISIPHO-
TE€HETUYECKUM. CoBpeMeHHOE ONpENIEIICHAE TE€HOTHUIIA: ITIOJTHOT€HOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHME, B TOM uwucie ¢ nomompbilo [I[P-ananusa.
HacnencrBennbie 3a00eBaHus Yel0BEeKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEICTBEHHOU
MPEIPaCIONOKEHHOCTBIO, XPOMOCOMHBIE Ooiyie3Hn. ComaTHyecKue W TeHEepaTHUBHBIC
myTanud. CTBOJIOBbIE KIETKU. [IpuHIMIBI 370pOBOr0 00pasa >KM3HHU, JUArHOCTHKH,
npoQUIakTUKA W JICYCHHs] TEHETHYeCKUx Oose3Heil. Meauko-reHeTHieckoe
KOHCYJIbTUPOBAaHHE. 3HAYEHNE MEIUIIMHCKOW T€HETUKU B MPEIOTBPALLICHUH U JICYEHUN
TeHETUYECKUX 3a00JIEBaHUI YeI0BeKa.

JlemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumpl 1 cxembl: «MOHOTMOPUAHOE CKPEUIMBAHUE U €r0 LIUTOTr€HETUYECKas
OCHOBa», «3aKOH pacCLICIUICHUS] U €ro LHUTOIC€HETHUYECKass OCHOBA», «3aKOH YHMCTOTHI
rameT», «durnOpuaHoe ckpemyBaHuey, «l{uTonorndyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Menos», «B3anMonencTBuE aUIeNbHBIX TE€HOB», «l eHeTmyeckue
KapTbl pAacTEHWM, JKUBOTHBIX M 4YeEJIOBEKa», «l'eHeTuka mnona», «3aKOHOMEPHOCTU
HACJIEI0BAaHMs, CLEIUIEHHOTO € NOJIOM», «KapHOTHIIBI Ye0BEKa U )KUBOTHBIX», « BUbl
U3MEHUYMBOCTH», «MonudukauronHas wu3MeHYUBOCTh», «HacimenoBanue pesyc-
(dakTopay, «I'eHeTuka rpynn KpoBw», « MyTalmoHHasi U3MEHUYHUBOCTHY.

OOopynoBanue:  Mojenu-anIuIMKauuu  «MOHOTMOpUIHOE  CKpEHIMBAaHUEY,
«Hemonmunoe  momuHupoBanue»,  «JuruOpumgHoe  ckpemmBanue»,  «llepekpéct
XpOMOCOM», MHKPOCKOIN W MHKporpenapar «Jpo3zodbunay (Hopma, myTanuu (opMbl
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opoxX moceBHOM.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

Jlabopatopnass pabora Ne 5. «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO W
AUTUOPUTHOTO CKpPEIIMBaHUS Y ApO30(HIIbI Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlaGoparopuass pabora Ne 6. «M3ydeHwme MoaM(PUKAITMOHHON H3MEHYHMBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIia U BApUALMOHHOW KPUBO.

JlabopaTtopHass pabora Ne 7. «AHanu3 MyTaluid y Apo30(HiIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTuueckas padora Ne 2. «CocTaBiieHne U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpOLECC. 3apOKACHUE CENIEKINN U IOMECTUKALNS. Y YCHUE
H. . BaBwioBa o 1neHTpax MPOUCXOKACHUS U MHOTOOOpa3us KyJbTYPHBIX PacTEHUH.
L{eHTpBI MPOUCXOXKIACHHS TOMAITHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOAbl CelIeKIMU. MaccoBbIii M HWHIUBUAYAIbHBIA OTOOPHI B
CEJEKIMM pACTEHUH W KUBOTHbIX. OuEHKa JKcTepbepa. bBIM3KOpOACTBEHHOE
ckpeniuBanue — MHOpuAuHT. Yucras nunusa. CKpeumBaHrue YMCThIX JIMHUM. ['eTeposuc,
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win TuOpuaHas cuia. HepoactBeHHoe ckpemuBanue — ayrOpuavur. OtnanéHHas
ruOpuan3anus U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M MOJyuyeHHUe TMOJIHUILIONIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHoMOTHs Kak 0Tpaciab MPOU3BOJICTBA. | €HHAsI HHKEHEPUS. DTanbl CO3/IaHM
pekoMmOunantHot JIHK wu Tpancrennbix opranusmoB. KieroyHass HHKEHEpUs.
Kierounbsle KynbTypel. MUKpPOKIIOHAIBHOE pa3sMHOXKEHUE pacTeHui. KiloHnpoBaHwme
BBICOKONPOJAYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U
strdeckue mpoodsuembl. MO — reneTudecki MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsl: H. 1. BaBuinos, 1. B. Muuypun, I'. /I. Kapnieuenko, M. ®@. NIBaHOB.

Tabnuupl 1 cxeMbl: KapTa «LIeHTpbI MPOUCX0XKIEHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pactenui», «llopoasl AOMAIIHUX >KUBOTHBIX», «CoOpTa KyJIbTYPHBIX PacCTEHHII»,
«Otnanénnas rudpuauzanus», «Padotel akagemuka M. ®@. iBanoBay, «Ilomumimonaus»,
«O0ObekThl  OmorexHosorun»,  «KiaeTouHble  KyJIbTypbl W KJIOHHUPOBAHHUEY,
«KoHCcTpynpoBaHue 1 NepeHoc reHoB, XpOMOCOM.

OOopynoBanue: MYJSDKM IUIOJOB U KOPHEIUIOAOB JTUKHX (POPM MU KYJIbTYpPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035IUCTBEHHBIE PACTEHHUSI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Dkckypeust « OCHOBHBIE METOJIbI U JOCTHXKEHUS CEJIEKIIUU PACTEHUN U dKUBOTHBIX
(Ha CEJIEKIIMOHHYIO CTAHIIMIO, IJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIA Y4aCTOK, B
TEIJIMYHOE XO035MCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. JBoJIIOLIHOHHAS 0HOJIOT HS.

[Ipennochuik BOBHUKHOBEHUS 3BOJIOLIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BivsHue 3BOIIOIIMOHHON TEOpUH Ha PA3BUTHE OMOJIOTUH U IPYTUX
HayK.

CBugerensctBa  3BomonMu.  [lameoHTONOrMYecKUe:  MOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B  TAJCOHTOJIOTMYECKOM JIETOMUCH, TMEpeXOoAHble  (OPMBI.
buoreorpaguyeckue: cXoACTBO U paznnune GayH u (Haop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUUECKHE: CXOJICTBA U  paziuyusi OSMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-AaHATOMUYECKHE:  TOMOJIOTUYHBIE,  AaHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHM3MOB HACJEACTBEHHOCTH U OCHOBHBIX METa0OJMYECKMX TyTel Yy Bcex
OpPTraHU3MOB.

OBomonnonHas Teopus Y. Jlapsuna. [Ipennockuiku BOSHUKHOBEHUS IapBUHU3MA.
JIBMOKyIre CWibl DBOJIIONHMKM BHIIOB 10 JlapBUHY (M30BITOYHOE DPA3MHOKEHHE MPHU
OTPAaHUYEHHOCTH  PECypcoB,  Heompeaesl€éHHas  W3MEHYHMBOCTh, Oopnba  3a
CYILIECTBOBAHUE, €CTECTBEHHBIN OTOOD).
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Cunretrnueckas Teopust B0 (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUAA U 3BOJIOLIMH.

JIBvoxymmue cvitbl ((hakTOphI) IBOJIOIMH BHIOB B MIPUPOIE. MyTaIllMOHHBIN MPOIIECC
Y KOMOMHATUBHAS U3MEHUYUBOCTD. [lonysiMOHHbBIE BOJIHBI U Apeiid renoB. M3omnsus u
MUTpaLys.

EctectBennniii  oTOOp — HampaBmsiomui — paktop sBomonuH.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT,  OPraHM3MOB  Kak pe3yabTaT dBomronuu. [Ipumepsr
PUCTIIOCOOJIEHUI Yy OpraHnu3MoB. ApoMopd03bl U UAHOATANI TAIIUH.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BUI000PA30BAHMUS:
reorpaduyeckoe, SKOJIOrHUECKOe.

MaxkposBomoriusi.  @opMbel  3BoMOLMU:  (UIETHYECKas,  JIUBEpPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIONUN.

[IpoucxoxaeHne OT HECHeUUaIu3UpOBaHHBIX IpeakoB. lIporpeccupyronias
crienuain3anvs. ATanTUBHAS paiAaLIUs.

JemoHcTpanuun:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap,
3. I'exkkenp, @. Mronnep, A. H. CeBepiios.

Tabmuubr 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apoiAbIliu
MMO3BOHOYHBIX KUBOTHBIX», «ApXEonTepuKce», «DPopMbl 0OpHOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOpP», «MHOrooOpasue copToB pacteHui», «MHoroodpasue noposu
KUBOTHBIX», «llomynmsauum», «MyTallMoOHHAasE HW3MEHYUBOCTHY, «ApOMOpP(O3bI»,
«Mnmoamanramuny», «O0mas nereHepanus», «JIBWKyIue CUiabl dBoJoNuN», «Kapra-
cxema Mapmpyra nytemectBuss Y. Jlapsuna», «boppba 3a cymiecTBOBaHUEY,
«ITpucnocoOseHHOCTh OpraHU3MOBY, «I'eorpaduueckoe  BUI000pa3OBaHUEY,
«IKOJOTUYECKOE BUA00OPA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpacku, HabOp
IJI0JIOB M CeMsiH, KoJuiekiusi «[IpuMepsl 3alUTHBIX MPUCIOCOOJICHUA y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAMpPAaBJICHUS HBONIONUNY», OOBEMHas wmonaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaguyeckas kapta Mupa, Kojuiekuus «PopMbl COXPaHHOCTH UCKOMAEMBIX
KUBOTHBIX W pPacTeHUi», Mozenb anmmkanus «llepekpéct Xxpomocom», BIIaKHbIE
npenapatbl  «Pa3Buthe Hacekomoro», «Pa3BuTme JNATYIIKKW», MHUKpPOIpEnapar
«JIpozodunay (Hopma, myTaruu GOPMbI KPbUTHEB U OKPACKH Tea).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatropnas pabora Ne 1. «CpaBHeHHE BHUIOB 10 MOPQPOJIOTHIECKOMY
KPUTEPUIO».

Jlabopatopuast padora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U e
OTHOCUTEJIBLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.
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JloHay4HbIE TIPEACTABICHUA O 3apOXKIACHUU JKU3HU. HayuHble TIUIOTE3BI
BO3HUKHOBEHUS >KU3HU Ha 3emiie: aDMOTreHe3 U MaHCrepMusi. XUMHUUYECKask 3BOJIIOIUS.
AOVOTEeHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHNMUECKUX. DKCIIEPUMEHTAIIEHOE
NOJATBEPKIACHUE XHUMHUUYECKOW »HBoMONUU. HadvanbHble 5Tanbl  OMOJIOTHYECKOMN
sBomonuu. I'mmoresa PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYyp H
BO3HUKHOBEHHE NPOTOKIETKU. IlepBble kineTkm u ux sBomouus. PopmupoBaHue
OCHOBHBIX T'PYMII )KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emse mo spaMm u nepuonaMm. Kartapxeil. Apxelickas u
npoTepo3oiickas Ipsl. [laneosoiickas spa U €€ meproibl: KeMOPUMCKUM, OPIOBUKCKUM,
CHIYPUMCKHUI, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickast 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTUKa KJIMMaTa M TeOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tarlbl
ABOJIIOIMU PACTUTEIHHOTO U )KUBOTHOTO MHUpa. ApoMop(}O3bl y PaCTEHUIN U KUBOTHBIX.
[TosiBieHME, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMdYecKOro Mupa Kak oOTpaxeHue HBomound. (OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIbI OPTaHU3MOB.

DBOJIIOIMA YEJNOBEKAa. AHTPONOJIOTUsl KAaK Hayka. Pa3BuUTHE NpEACTaBICHHUUN O
MIPOUCXOKJICHUH 4YelioBeKa. MeTo bl u3yueHusl aHTpornorenesa. CxoacTBa U pa3nnuus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETOBEKA.

JIBwxymue cuibl (pakTopsl) aHTpornoreHesa. HacnencrBeHHas U3MEHUUBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, U3TOTOBICHHE OpPYAUN Tpyla,
MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaAMU W BETBH JBOJIIOLMHM YEJIIOBEKA: aBCTPAJIONHUTEKH, YemoBek
yMenbii, YenoBek npsmoxonsamuid, YenoBek HeaHIepTadbCKui, UenoBeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMs CYLIECTBOBAaHMS, 00JACTh paclpOCTPaHEHUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusl.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIITUE PaChl: €BPOIMEOUHAs (E€Bpa3HiicKas),
HErpo-aBCTpaIOnHasl (PKBATOpPHAIIbHAS), MOHTOJIOMIHAS (A3MATCKO-aMEPUKAHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTaBUTENEH UYEIOBEYECKHX pac K  YCJIOBUSIM
CyliecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmumer M cxeMmbl: «Bo3HukHoBeHune CoaHEYHOM CHCTEMBI», «Pa3Burue
opraHuueckoro  mmpa»,  «PacturenbHas  kierka», <«OKuMBOTHas  KIeTKay,
«IIpokapuotnueckass kierka», «COBpEMEHHass CHCTEMA OPraHMYECKOTO MHPay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHHUSI YEIIOBEKA M YEIIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTHUYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO YEIOBEKa,
«/peBuenimme moam», «peBHue moan», «llepBble COBpEMEHHBIE  JIOAWY,
«YenoBeueckue paco».
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ObopynoBanue: mymspku «IIporcxoxaenue yenoBeka» (OHOCTBI aBCTPAIONUTEKA,
MUTEKAHTPOIa, HeaHAepTallblla, KPOMAaHBOHIIA), CICTKH WU HM300paKeHUs] KaMEHHbBIX
opynui  TEepBOOBITHOTO  4YenoBeKa  (KaMHH-YOMNIEphl,  pyOmia,  ckpebia),
reoxpoHojoruueckass Tabnuma, Koyulekus «®DopMbl COXPAaHHOCTH HCKOMAEMBbIX
KUBOTHBIX U PACTCHUI».

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

[Ipaktnueckas pabora Ne 1. «l3ydyeHwe HCKOMAEMBIX OCTaTKOB PAacTEeHUU M
KUBOTHBIX B KOJUIEKLIUSAX).

DKcKypcus « DBOJIOLUSA OPraHUuYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHbBIN
WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranusmsl H OKpysKaloLias cpeaa.

DKoJIOTHSI KaK HaykKa. 3aJauyd WU pasleiibl 3KOJOTMH. METOIbl 3KOJIOTHYECKUX
HCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0o0OMTaHMsT OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, [OYBEHHas,
BHYTPUOPraHU3MEHHAs.

Okosornueckre  ¢akropel. Knaccupukanms — 3KOJIOrMYECKUX  (PAKTOPOB:
abnoTnyeckre, OMOTUYECKHUE U aHTPOIIOTeHHbIE. J[eliCTBHE SKOJIOTrHYeCKUX (PAKTOPOB HA
OpraHU3MBl.

AbGunotnyeckue (akTopbl: CBET, TeMIepaTypa, BIAXHOCTb. DoTonepuoau3M.
[Ipucnoco6neHust opraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (pakTOpoB. buonoruueckue
PUTMBI.

buotnueckue ¢akrtopsl. Buabl OMOTHUECKMX B3aUMOJEHCTBUN: KOHKYpPEHIIMS,
XMIHUYECTBO, cuMOM03 U ero Qopmbl. [lapasuTusMm, koomepauus, MyTyalusM,
KOMMEHCAJIM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHre OWOTHUYECKHMX B3aUMOJEWUCTBHM NJisi CYIIECTBOBAaHUS OpPraHuW3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapaKTEPUCTUKH NMONMyJAnuy. OCHOBHBIE ITOKA3aTEIN MOIYJISLNU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTbB, IIPUPOCT, MUTpaLus. JnHaMuka
YUCJIICHHOCTH NOMYJISIUU U €€ PEryJIsLHusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmumsr 1 cxembl: kapta «[Ipuponnbie 30HbI 3emim», «Cpenbl OOUTaHUA
opranusmoB»,  «@oronepuonusm»,  «llomymauum»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «Ilumiesbie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 3. «Mopdonornueckue OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHMS.

Jlabopatopuass padotra No 4. «BnusiHMEe cBeTa Ha POCT U PaA3BUTHUE YCPECHKOB
KOJIEyCay.
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[Ipaktuueckas padora No 2. «[loacu€r MIOTHOCTHM MOMYJSLUUNA Pa3HBIX BUIOB

pacTeHun».
Tema 4. Coo0111€cTBa M DKOJOTHYECKHE CHCTEMBI.
CoobmiecTBO opranu3mMoB — OuorieHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas,

pOCTpaHCTBEHHasA, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsi3u B OUOIIEHO3E.

DKOJIOTHUECKHE CUCTEMBI (3KocHucTeMbl ). [loHsITHE 00 9KOCHCTEME M OMOTEOIICHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, PEAYLICHTHI.
KpyroBopoT BeiecTB 1 OTOK 3HEPTUH B SKOcHcTeMe. Tpoduueckre (MUIIeBbie) ypOBHU
skocucteMsbl. [lumiessie nenu u cet. OCHOBHBIE MOKA3aTENM 3KOCUCTEMBI: Onomacca,
OPOAYKIHUA. ODKOJOTHYECKHUE TMHPAMUJIbI: MPOAYKIIMH, YHUCIECHHOCTH, OHOMACCHI.
CBoiicTBa 3KOCHCTEM: YCTOMYHBOCTb, CAMOPETYJIsius, pazButue. Cykieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOTO WIIU
IIMPOKOJMCTBEHHOTO JIeCa.

AHTPOTIOTCHHBIE B3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBL.
buonoruueckoe v X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycToilumBocTH dKocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3eMIIe.

VYuenue B. U. Bepnajckoro o 6uocdepe. I'panuiipl, coctaB u cTpyKTypa 6uocdepsl.
XKupoe BemectBo u ero Qyskiuu. OcobeHHocTH Ouocdepsl Kak TII00ATBHON
AKOCHUCTEMBI. JIuHaAMUYeCKOe paBHOBECHE U 00paTHas CBsI3b B Orocdepe.

KpyroBopoTs! BeecTB 1 OMOre0XMMHUYECKHE IIUKJIIBI 3JIEMEHTOB (yTiepo/ia, a30Ta).
3oHanbHOCTH OMocheprbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Onocepe 3emiid. AHTPOIOTEHHbIE M3MEHEHHUsT B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

CocyiiectBoBaHue MpUPObI U yesnoBeuecTBa. CoxpaHeHne OnopazHooOpa3us Kak
OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBA PALIMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U WX UCToNb30BaHue. JocTikeHrst OMOIOTHU M OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuper u cxemsl: «[lumeBbie 1enu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobOmectBay, «llenn nuTaHua», «OKoJIOrHMYecKass MNUPAMHUIAY,
«buocdepa u uenoBek», «IKOCHUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTEMa
XBOMHOTO Jeca», «bHoieHo3 BogoéMa», «ArpoueHos», «lIpumepHbie aHTPONIOTE€HHBIE
BO3JCUCTBUS Ha NpUpoAYy», «BaxHeWlne WCTOYHHUKM 3arpsi3HEHUs BO3AyXa U
rpyHTOBBIX BOA», «llouBa — BakHeWas coctapistomas Ouocdepb», «DakToOpbl
nerpaganuu nouBy, «I[lapaukoBeiit 3G dexT, «DakTopbl PaIuOaKTUBHOTO 3arps3HEHUS
ounocdeprn», «O0mas crpykrypa ouochepsi», «Pacnpoctpanenue xxu3nu B orocheper,
«O30HOBBINA 3kpaH O6uochepr», «KpyroBopor yriepona B 6uochepe», «Kpyrosopot
a30Ta B IPUPOIEH.
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O6opynoBanue: Monenb-anmmInKanus «TunuuHele OMOLIEHO3b», TepOapuii
«PactutenpHble CcooOIIEecCTBa», Koyuieknmuu «buomnenosy, «BpeauTenn BakKHEWIIUX
CEIBCKOXO3SIMCTBEHHBIX KYJIbTYp», repOapuu M KOJUIEKIIMM PACTEHUU MU >KUBOTHBIX,
NpPUHAJIEKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsl OXpaHsIeMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.

16



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 bBUOJIOT'N
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBIMBarOTCs TPEOOBAHUS K PE3YJIbTaTaM OCBOCHHUS
OoOy4aronMMUCsL  MporpaMM  CpelAHero  oOmero  o0pa3oBaHUs:  JMYHOCTHBIM,
METaNpeIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IJIMYHOCTHBIX pPE3yIbTATOB OCBOCHHS Ipeamera «buomorus»
BBIJICTICHBI CJIEIYIONIME COCTABIAIOIIME: OCO3HAaHHWE OOYUYaIOIIUMUCS POCCUICKOM
rPaXJaHCKOM HJAEHTUYHOCTH — FOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HAIMYUE MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, IIeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPATUIUNA pa3BUTUS OHMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOIINXCSI PYKOBOJICTBOBAThCA B CBOEH JIEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MNPUCYIIUMH CHUCTEME OHOJIOTMYECKOro OoOpa3oBaHus,
HaJU4KMe SKOJOTUYECKOro IMPABOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKA3HCHHBIE IIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUSA Mpeamera «buosorus» aOCTUraroTCs B
€IMHCTBE y4eOHOM U BOCIUTATEIBLHOM JIEITEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU
POCCHMCKUMH  COLIMOKYJIBTYPHBIMH, HMCTOPUYECKUMH M JAYyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHIATHIMA B OOINECTBE TMpaBWJIaMW U HOPMaMH TOBEJCHUS U
CIIOCOOCTBYIOT MIPOIIECCAM CAMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY W MPABOMNOPSIAKY,
YeJIOBeKY TpyJa U CTapuieMy TOKOJEHUI0, B3aUMHOIO YBa)XXEHHUs, OEpeKHOIo
OTHOLIEHHSI K KYJBTYPHOMY HACJEIWI0 W TPaguUHsIM MHOTOHAIMOHAJIBHOIO Hapoza
Poccuiickon denepanuu, Npupoae U OKPYKaroIIeH cpeie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTO mpenMera «bHOJIOTHS TOJDKHBI
OTpaXXaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHHUX YOCKAECHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OIIeCcTBa, PACHIMPEHUE >KU3HEHHOTO ONbITa W OIbITa
NEATEILHOCTH B TMPOLIECCE peanr3alli OCHOBHBIX HANpaBJICHUNW BOCHUTATEIBLHOU
NEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKONW TO3WIMK OOyYaromerocs Kak akTHBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHME CBOWX KOHCTUTYIIMOHHBIX MPaB W 00sS3aHHOCTEH, YBOXKCHHE 3aKOHA U
MPaBOMOPSIKA;
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TFOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPU CO3JAaHUM YYEOHBIX
MIPOEKTOB, PEIICHUHN YYCOHBIX M MMO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTHIECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO TMO3MIMIO 1O OTHOIICHHWIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHE YUYWUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUSL JIIOICH C pa3HbIMH YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJILHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJHEHUSI YUEOHBIX,
MO3HABATEIbHBIX U MCCIENOBATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHHUSI K MHEHUIO
OTIIMIOHEHTOB TP OOCYKIEHNUHN CITOPHBIX BOTIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUICKON T'PaKJaHCKOW HIACHTUYHOCTH, NaTPUOTHU3MA,
YBa)KEHHSI K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH mepesa PoaumHoM, ropaoctu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYyJIbTYpy, MPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[EHHOCTHOE OTHOILICHHE K MNPUPOJHOMY HACIEAUI0 W TNaMSITHUKAM HPHUPOJBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CITIOCOOHOCTH OIIEHUBATh BKJIAJlI POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HAYCHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB IPUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTb K CIyXKeHut0o u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 U TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JINYHOTO BKJIaJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O NPHUHATHS LEHHOCTEH CEMEMHOW KU3HU B COOTBETCTBUU C TPATULIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPGKEHHIO B pa3HbIX BHUJAX HCKYCCTBa, CTPEMJIICHUE
MPOSIBJIATH Ka4€CTBa TBOPUYECKOM JIMUHOCTH,
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5) ¢usnyeckoro BOCNUTAHUA, (GOPMHUPOBAHHUS KYJILTYPbI 310POBbS M
IMOIMOHAJILHOTO 0JIaronmoJIyuns:

MOHUMAaHUE W peanu3alys 3A0pOBOr0 M Oe3omacHOro obOpasa KWU3HH (370pOBOEC
NUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX MpaBWI U HOPM, COAJIAaHCUPOBAHHBIM PEXUM
3aHATHHI U OTHbIXa, peryisipHas pusndyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY W TICHXUYECKOMY
310pOBBIO;

MMOHMMAaHUE LEHHOCTU MPABUJI UHAUBUIYATIHLHOTO U KOJUIEKTUBHOTO O€30IMaCHOIO
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOCH;

OCO3HAHWE TMOCIECACTBUI M HENPUSATUS BpEAHBIX MpUBbIYEK (YMOTpebiieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW [IEATEIIBHOCTH TEXHOJOTHMYECKON U COLMAIbHOMN
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TaKYIO JEATEIbHOCTD;

MHTEpEC K pa3inuHbiM cdepam npodecCHoHaTBHON NESITebHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBINA BBHIOOp Oyayliel mpodeccur U pearn30BbIBATh COOCTBEHHbBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTbh M CLIOCOOHOCTHh K 00Pa30BAHMIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH I11eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIIIEHUE  YPOBHS  DKOJIOTMYECKOW  KYJIbTYpbl: MPUOOPETEHHE  OIbITa
MJITAHUPOBAHMSI MMOCTYNKOB U OLICHKM WX BO3MOXHBIX TOCJEACTBUN JI OKpYKarolen
Cpensl;

OCO3HaHME TJI00ATBHOTO XapaKTepa SKOJIOTUUECKHUX MPOOJIeM U ITyTeH UX pelieHus;

CIIOCOOHOCTH MCIIOJIB30BaTh MPUOOpETaeMble MPU U3yUYCHUH OMOJIOTUW 3HAHUS U
YMEHHUS TIPU PEIICHUU MPOoOJIeM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOAONOJIb30BAHUEM
(coOmroieHue TMpaBWwiI TOBEJACHUSI B TNPUPOJIC, HAMNPABICHHBIX HA COXpaHEHUeE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, brocdeps);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIMX BPEI OKPYXKAKOUIEH MTPUPOTHOU
cpele, yMEHHE MPOTHO3MPOBATH HEOJAroNMpUsITHBIE HKOJOTHMUYECKHUE TOCJIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJW4Yue Pa3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYPHI,
OMbITA JESITEIBHOCTH HKOJOTHYECKON HAIMpPaBICHHOCTH, YMEHUSI PYKOBOICTBOBATHCS
VMU B II03HABAaTEIbHOW, KOMMYHUKATUBHOM M COLHUAIBHOM INPAKTHKE, TOTOBHOCTH K
Y4aCTHUIO B IPAKTUUECKOHN AEATETLHOCTH SKOJOTHYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:
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c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHNE SI3BIKOBOM W YHTATEIbCKOM KYyJIbTYypbl KaK CpeICTBa
B3aUMOJCHCTBHSI MY JTFOABMH U MTO3HAHUS MUPA;

nMmoHUMaHue crnenuukn OWOJOTMM KaK HAayKW, OCO3HaHHS e€ poilu B
(GOpMHUPOBaHUM  PAIMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUHM IIEJIOCTHOTO
MIPEACTABICHHS 00 OKPYKAIOMEM MUPE KaK O €IMHCTBE MTPUPO/IBI, YSTTOBEKA M 00IIECTBA,
B TO3HAHWU TIPUPOJTHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpOoOJIeM COXpaHCHHUS
IPUPOTHOTO PABHOBECHS,;

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJOTHH [JII COBPEMEHHOHN IMBHIIM3AIUH:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTeW BBIXOAA U3 TJOOATBHBIX JKOJIOTHYECKUX MpoOiIeM U oOecredeHus
nepexoja K YCTOMYMBOMY pPa3BUTHUIO, PAIIMOHATIBLHOMY HCIIOJIb30BAHUIO TPHUPOIHBIX
pecypcoB U (P OPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYyYEHUN OHMOJIOTHYECKUX 3HAHWUU B IENISX IMOBBIICHUS
oOIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIMOHATBLHOM TPaMOTHOCTH  OOydamommxcs, (OpMHUPYEMON TMpU  HU3YYCHHUH
OMoJ0orNy;

MMOHUMaHUE CYIIHOCTH METOJOB IIO3HAHMSI, WCIOJIB3YEMBIX B €CTECTBCHHBIX
HayKax, CHOCOOHOCTH WCIIOJB30BaTh MOJIydaeMble 3HAHUS VIS aHAIM3a U OOBSICHCHUS
SBJICHUM OKPYXAIOIIEr0 MUpAa U MPOUCXOASAIIMX B HEM H3MEHEHUN, YMEHHUE NeNaTh
000CHOBaHHBIC 3aKJIIOYEHHUS HA OCHOBE HAy4YHBIX (DaKTOB U WUMEIOIIMXCS JAHHBIX C
IIEJTBIO TTOTYYCHUS JOCTOBEPHBIX BBHIBOIOB;

CITOCOOHOCTH CAMOCTOSITEIIEHO UCIIOIh30BaTh OMOJIOTHYCCKIC 3HAHUS JIJIST PEIIICHUS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAy4YHON JESTENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOpa30BaHMUIO,
K aKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHHWM IO OMOJIOTHU B COOTBETCTBHUH C )KM3HEHHBIMHU
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHHUSI ydeOHOro rmpeamera «buonorus»
BKJIFOYAIOT: 3HAUYUMble JUIsi  (POPMUPOBAHUS  MHUPOBO33PECHHUS]  OOYUAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHbIE TMOHSATHSA, OTpaKarouue
I[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CHEIU(PUKY METOAO0B MO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIECTBO, YHEPTHUs, SIBIICHUE, MPOIECC, CUCTEMa, HAyUYHBIN
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(GakT, NOpPUHLUI, THUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEN0BAHUE,
HaOIII0/IeHUE, U3MEPEHNE, SKCIIEPUMEHT U IPYTUX ), YHUBEpPCAIbHbIE YUEOHbIE NEUCTBUS

(mo3HaBaTEbHEIE, KOMMYHUKATUBHBIE, pEryJIATUBHBIE), 00ecCIeunBaroIne
dbopmupoBaHue (PYHKIMOHAIBHOW TIpPaMOTHOCTM M  COLMAJIBHONM  KOMIIETCHIIMU
oOyyaroruxcs, CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpCAJIbHbIE Yy4eOHbIE
JEUCTBUSA B IIO3HABATEIBHOW M COMAIBHON IMPAKTHUKE.

MetanpeameTHble  pe3yabTaThl OCBOCHHS HPOrpaMMBI  CPEIHEro  OOIIEero
oOpa30BaHMsI TOJKHBI OTPaXkKaTh:

OBi1aieHHe YHHBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH 1CHCTBUAMMU:

1) 6a3oBble JOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTyalU3UpPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCII0JIB30BAaTh NP OCBOCHUH 3HAHUIN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHNS, KilacCU(UKALUU, 0000IIEHNS), PACKPBIBATh CMBICI OMOJIOTHYECKUX
MOHATUH (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH CBSI3U C JPYTUMU
MIOHSATUSIMU );

ONPENENATH LEJIN ACATENBHOCTH, 3a1aBast TapaMeTpbl U KPUTEPHUH UX TOCTHXKECHMUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTrMYECKUE MOHATHS 111 00BACHEHHSI (DAKTOB U SIBJICHUI KUBON
PUPOIBL;

CTPOUTH JIOTUYECKHUE PACCYKJIEHUS (MHIYKTUBHBIE, JETYKTHUBHBIC, 10 AHAJIOTUH),
BBUSIBIIAITH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PacCMATPUBAEMBIX SIBICHMSX,
(bopMyIIHpOBaTh BHIBO/BI U 3aKIHOUCHHUS;

IIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA IS MPEICTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOILLEHUN B M3y4aeMbIX OMOJIOIMYECKUX 0OBEKTaX, a TAKXKe MPOTHUBOPEUUI
Pa3HOTro poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOUYHHUKAX;

pa3pabaThiBaTh IUIAH pELIEHUS MpoOJeMbl € YYETOM aHalu3a HMEIOIIUXCS
MaTepHalbHBIX 1 HEMATEPUAJIBbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH, OLEHHUBATHh COOTBETCTBHUE pE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU NOCJIENCTBUI AEATEIBHOCTH;

KOOPAVUHUPOBATH U BBINOJHATH pabOTy B YCIOBUSAX PEAIbHOIO, BUPTYaJIbHOIO M
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS:

BJIaJIeTh HABBIKAMHU Y4YEOHO-HCCIEIOBATEIIbCKOM M MPOEKTHON JEeATEeNbHOCTH,
HaBbIKaMU pa3peleHus: mpodyieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
IIOMCKY METOJOB PEILICHMs NMPAKTUYECKMX 3a1ad, NMPUMEHEHUIO Pa3JINYHBIX METOJOB
MTO3HAHUS;
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UCIOJIb30BAaTh PAa3IMYHbIE BUABI ACSITEIBHOCTH MO MOTYYEHUIO HOBOTO 3HAHMUSI, €T0
WHTEPIpPETAINH, MPEOOPa30BAHUIO U PUMEHEHUIO B YUECOHBIX CUTYyAIUSIX, B TOM YHCIIC
P CO3aHHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTH HAYYHBIA THUI MBIIUICHUS, BIaJACTh HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh M  (QOpPMYyIUpOBaTH COOCTBEHHBIE 3aJayd B  00Opa3oBaTeNbHOM
JESATETPHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBSA3U U aKTyaIM3UPOBATh 33/1a4uy, BHIJIBUTATh
runoTe3y e€ peueHus, HaxoIUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3a7adydl Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTH II€JIEHANIPABICHHBIN MMOMCK MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBUS
B IPO(ECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHWS B TO3HABAaTEIbHYI0 W TMPAKTHYECKYIO OO0JacTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, TIPE/jIaraTb OpUrHHAIbHBIC TIOJIXO/IbI U PEIICHUS, CTABUTD
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBATLCSA B PA3NHMYHBIX HMCTOYHUKAX HH(OpManuu (TEKCTe Y4eOHOro
ocoOus, HAyYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHere), aHanIM3uUpoBaTh HHGOPMAIIIIO
Pa3TUYHBIX BUIOB M (POPM IpEICTaBIICHUS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(bopMyIHpOBaTH 3aNIPOCHI U MIPUMEHSTH Pa3TUYHbIC METOIbI MPU MMOUCKE U 0TOOpE
OmoJsiorndeckor nHpopMaIuu, He0OXOAUMOM IS BBITIOJIHEHUS yUeOHBIX 33/1a4;

npuoOpeTaTh  OMBIT  HMCHOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AKTHBHOTO HWCIIOJB30BAHUS Pa3IMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BEIOUPATh ONTUMATBHYIO (POPMY TIPEICTABICHUS OUOJIOTUIECKOM
uHpopmaruu (cxembl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPU pabOTe ¢ OMOJOTHYECKOM
nHopMaIen: TPUMEHATh XUMHYECKHE, (PU3NYecKne W MaTeMaTHYeCKHE 3HaKh M
CUMBOIJIbI, OpMyJIbI, a0OpeBUaTYpy, HOMEHKJIATYPY, UCIIOIb30BaTh U MPEOOPA30BBIBAThH
3HAKOBO-CHMBOJINYECKHUE CPECTBA HATJISTHOCTH;

BJIQICTh HaBBIKAMU PACIO3HABAHMS M 3alIUThl MH(pOpMaIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBHSIMU:
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1) oO1enne:

OCYIIECTBISITh KOMMYHHUKALIUM BO BCeX c(epax *KHU3HU, aKTMBHO Yy4acTBOBATh B
JMAJIOTe WIN JUCKYCCHH IO CYIIECTBY 00CYyKaaeMol TeMbl (YMEHHUE 3a71aBaTh BOIIPOCHI,
BBICKa3bIBaTh CYXICHUSI OTHOCUTEIHHO BBIIOIHEHUS MpejlaraéMoi 3a/1auu, YYUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMI IPYTUX YYACTHUKOB UAJIOTa UIH IUCKYCCUHN);

pacrmo3HaBaThb HeBepOadbHBIE CpeACTBA  OOIIEHWSA, TOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHMS KOH(DIUKTHBIX CUTYyallUud, yMETb
CMSITYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHIL;

BJIQJICTh PA3IMYHBIMU CIOCOOAMU OOIIEHHS M B3aMMOJICUCTBHS, MOHUMATH
HaMEpEeHUs APYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOCCETHHUKY U B
KOPPEKTHOI opme PopMyTupOBaTh CBOH BO3PAKCHHS;

Pa3BEPHYTO M JIOTHYHO MU3JIaraTh CBOKO TOUYKY 3PEHHSI C HCIIOJIB30BAHUEM SA3BIKOBBIX
CPEICTB.

2) cOBMeCTHasl 1eATeIbHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHIUBHUIYaTIbHOUN PabOThI
MIPU pelIeHUr OUOI0THYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIICHUH Y4eOHOH 3a1a4H;

BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JIEHCTBUH ¢ YUYETOM OOIINX UHTEPECOB
Y BO3MOXKHOCTEM KaXKJI0r0 WIeHA KOJUIEKTHBA,

MPUHUMATH L€ COBMECTHOM IE€SATEIbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBAThH
JNEUCTBUS MO €€ TOCTUKEHUIO: COCTABIIATH IIJIaH AEUCTBUN, PACIIPEACIIATh POJIU C YIETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJa W KaXJIOr0 YYaCTHHMKAa KOMAaHIbI B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh  HOBbIE TIPOEKTHl, OLIEHUBaTh MWJIEW C TO3ULUUU  HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IMOBEJCHUE B PA3IIMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OByajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS AJIA BBIABICHUS MPOOJIEM U UX PEIICHUS B
KU3HEHHBIX M YYCOHBIX CUTYAIUAX;

BbIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICUCTBUSX M MOCTYIKaX MO OTHOIICHHIO K )KMBOW MPUPOJIE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYUIECTBJISATh I[MO3HABATENIbBHYIO JIESITEIbHOCTh, BBISBIATH
npoOJIeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3a/ladyl B 00pa30BaTEIbHOMN
NESTETLHOCTH U KU3HCHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH PEIICHHs] MPOOJEMBbI ¢ YYETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;
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JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNiaTh OCO3HAHHBIA BBIOOp, ApTYMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIcHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IUPOKOW 3PYIULIUU B Pa3HbBIX
00JacTAX 3HAHUM, IOCTOSHHO IOBBINIATH CBOM OOpa30BaTENbHBIA M KyJIbTYPHBIM
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIa/IETh HABBIKAMH TO3HABATEIbHON peICKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HUCIIOJIb30BaTh
npuémbl peaeKkcruu AJis OLIEHKH CUTYyalllH, BIOOpAa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMAThH PELLEHHUS [10 UX CHUKEHMUIO;

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYTHUX TIIpU AaHAIU3€ pPE3yJIbTATOB
NEATEIIBHOCTH;

3) npuHATHE Ce0s M APYTHX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTaTKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI M apryMEHTBl JPYTHUX TIPU AaHAIU3€ PE3YyJIbTATOB
NEATEIIBHOCTH;

MIPU3HABaTh CBOE MPABO U NPABO JPYrUX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTOro YeJIOBeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpaMmbl COO no Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crneuuduueckue g yuyeOHoro mnpenmera «buosorus» HaydHbIe
3HAaHHSA, YMEHHs M CHOCcOObl JEUCTBUH IO OCBOEHHUIO, HWHTEpPIpETalud U
npeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS U
MPUMEHEHUIO 3HAaHUN B PA3NIMYHBIX YYEOHBIX CHUTyalUsX, a TaKXKE B pealbHBIX
KU3HEHHBIX CUTYyallusiX, CBSA3aHHbIX C Ouonorumeil. B mnporpamme mnpenMerHbie
pe3yJbTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOEHUS yueOHOTO nipeameTa «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTD 3HAHUHN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYUYHOT'O 3HAHUS
€CTECTBEHHbBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa U HAyYHOTO MHPOBO33PEHHs, O BKJIAJE€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHOW TpPaMOTHOCTH 4YEJIOBEKa st
pelIeHMs )KU3HEHHBIX 3a]1a4;
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YMEHHE pacKphIBaTh COAEpXKaHUE OMOIOIMUECKUX TEPMUHOB U MOHSITHUH: >KU3Hb,
KJIETKa, OpraHu3M, MeTabo1u3M (0OMeH BEIIECTB U MPEBpallleHue SHEPTUH), TOMEOCTa3
(camoperynsinus), ypOBHEBash OpraHu3alUsl *UBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKuusi), HacJIeCTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHE M3jaraTb OHOJIOTUYECKHME Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LIEHTPaJIbHasl JOrMa MOJIEKYJIIpHON Onosorun), 3akousl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u yuenust (0 IeHTpaX MHOTOOOpa3usi M MPOUCXOKICHHUS
KyJnbTypHbIX pactenuit H. V. BaBunosa), onpenenarb rpaHullbl UX MPUMEHUMOCTH K
’KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMU HAy4YHOTO IO3HAHMS B OMOJIOrMM: HAOJIOJEHHE U
ONKMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SBJICHUN, OpraHu3alusi W IPOBEACHUE
OMOJIOTHYECKOTO HKCIIEPUMEHTA, BBIIBI)KEHHUE THIIOTE3bl, BBISIBICHHE 3aBUCHMOCTHU
MEXIy HUCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHUE IOJYYEHHBIX pE3yJIbTaTOB,
HCIIOJIb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUI M 3aKOHOB, YMEHHWE JI€JIaTh BBIBOJBI Ha
OCHOBAHMM IOJYYEHHBIX PE3YNIbTATOB;

YMEHHUE BBIIEIATh CYLUIECTBEHHbIE IPU3HAKUA BHUPYCOB, KJIETOK IPOKAPUOT U
AYKapHuoT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLECCOB:
oOMeHa BEILECTB U MPEBpaIllCHUsl 3HEPTUU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOTO U
HPHEPreTUUECKOro O0OMEHa, XEMOCHHTEe3a, MWTO03a, MeHo3a, OIIOJJOTBOPEHMUS,
Pa3MHOXEHUS, UHANBUIYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

YMEHUE TMPUMEHATh IMOJIYYEHHbIE 3HAaHUA IS OOBSICHEHUS OMOJOTHMYECKHX
MIPOLIECCOB U SIBJICHUM, JIJISl IPUHATHSA NPAKTUYECKUX PEIICHUI B MIOBCETHEBHOW KU3HU
C LIeJIbIO 00ecTieuyeHus: 6€30IaCHOCTH CBOETO 37I0POBbS U 3J0POBbS OKPYKAIOIIMX JHOACH,
COONIOIGHUST HOpPM TpaMOTHOTO TMOBEACHHMS B OKpYXaroulel MNpupoaHoil cpene,
MMOHUMaHUE HEOOXOAMMOCTU HUCIOJIb30BAaHUS JOCTHKEHU COBPEMEHHON OMOJIOTHMU U
OMOTEXHOJIOTHI JIJIS1 pAllMOHATILHOTO MPUPOI0NOIb30BAHUS;

YMEHHE peuiaTh 3JIEMEHTapHbIE T€HETUYECKUE 3aJladyl Ha MOHO- U JTUTHOpUAHOE
CKpEIllMBaHUE, CLEIUICHHOE HacJlelI0BaHUE, COCTaBJIATh CXEMbl MOHOTHOPUIHOIO
CKpELIMBaHUs JUIsl IPEICKA3aHUs HACIEA0BAHNS IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBIMOIHATH Ja0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0ATh MpaBUiia
npu padboTe ¢ y4eOHBIM U JIaOOPaATOPHBIM 000PYI0BAHUEM;

YMEHHE  KpPUTHYECKH  OLEHUBaTh M  HHTEPIPETHPOBATH  HUH(POpPMAIIHIO
OMOJIOTMYECKOT0 COJEPKaHUs, BKIIOYAIOLIYIO TCEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
HMCTOYHHUKOB (CpelICcTBa MAaccoBOM HH(OpMalMK, HAYYHO-TOMYJSPHBIE MaTepUabl),
ATUYECKUE aCIEeKThl COBPEMEHHBIX MCCIEOBaHUW B OHMOJIOTHMH, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NMUCHMEHHBIE UM YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOrHYeCcKyI0 MH(POPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHH.
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[IpeameTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUHU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPAa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHONW TPAMOTHOCTH YEJOBEKa Jis
pelIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBATh COJIepKaHUE OMOJOTMUYECKUX TEPMUHOB M TOHSTUW: BUI,
NOMyJISAMUsA, TEHOPOH, OHBOJNIONMUS, JBWXKYIIUE CHIbl (PakTopbl) IBOJIOIMH,
PUCIOCOOJICHHOCTh  OPraHU3MOB, BHJI000pa30BaHME, JKOJOTHYECKHE (DAKTOpHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLEHTHI, LEMU MMUTAHUS, IKOJIOTHYECKass
nipamua, OnoreoreHo3, onocdepa;

yMEHHUE Hu3JlaraTh OMOJOTWYECKHE TeopuH (dBojtonnoHHas teopus Y. JlapBuHa,
CUHTETUYECKAss TEOPHUsl SBOJIOLMM), 3aKOHbl M 3aKOHOMEPHOCTU (3apOABIIIEBOIO
cxonctBa K. M. bapa, uepenoBaHusi riaBHbIX HaIpaBlICeHW U myTel sBoonnu A. H.
CemeprioBa, yueHnust o Ouochepe B. . Bepnaackoro), ompenensith TpaHUIBI HUX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIAJIETh METOJaMU HAay4YHOrO TO3HAHUS B OMOJIOTUM: HAOIIOJCHHUE H
ONMCAHUE MKUBBIX CHUCTEM, NPOLIECCOB W SBJICHUW, OpraHu3alus M MPOBEICHHE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH
MEXIy MCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOJIYYEHHBIX pEe3yJbTaTOB,
HCIIOJB30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUNA U 3aKOHOB, YMEHHUE JeiaTh BHIBOAbI Ha
OCHOBAHUH MOJTYYECHHBIX PE3YIIbTATOB;

YMEHUE BBIJCISThH CYIIECTBEHHBIC IPU3HAKU CTPOEHUSI OUOTOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJIALMA, MNPOAYLIEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB, OMOIrE€OLIEHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
oT0opa, BU1000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHSI HIKOJIOTUYECKUX
(akTOpOB Ha OpraHU3MBbI, MEPEHOCA BEIIECTB M IOTOKA JHEPTrUU B HKOCUCTEMAX,
AHTPOITOT€HHBIX U3MEHEHHI B SKOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOTreOXMMUUYECKUX IIUKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh TOJIYYEHHBIC 3HAaHUS JUIs OOBSICHEHUS OHOJIOTMYECKUX
MIPOIIECCOB U SBJICHUH, JJISl PUHSITUS NPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM KU3HU
C LIeJIBIO 00ecTeueHus: 6€30IMacHOCTH CBOETO 37I0POBbBSI U 3/I0POBBS OKPYKAIOIIUX JFOACH,
COOJNIOJICHUST HOPM TpPaMOTHOIO TIOBEJAEHUS B OKPYXKaIOIIEW MNpUPOIHON cpene,
MOHUMaHUE HEOOXOAMMOCTH MCTOIb30BAHMS JOCTUKEHUN COBPEMEHHON OMOJIOTUN JIJIs
pPalMOHAIBHOTO MPUPOIOTOIB30BAHMS;

YMEHHE peliaTh JJIeMEHTapHbIe OWOJIOTMYECKUE 3a/Jaud, COCTaBISATH CXEMBbI
MEpEHOCa BEIIECTB U IHEPTHUU B HKOCUCTEMAX (LIeMH MUTAHUS);

YMEHUE BBIMOJIHATH Ja00paTOPHbIE U MpaKTUYECKUe paboThl, COOMIOAATh MpaBuia
pu paboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;
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YMEHHE  KPUTHYECKM  OLEHUBaTb M  HHTEPIPETHPOBATH  HUH(POpPMALHIO
OMOJIOTHYECKOTO COJEpPKaHMs, BKIIOYAIOIIYIO MCEBIOHAYYHbIEC 3HAHUS U3 Pa3IMYHBIX
MCTOYHUKOB (CpeACTBa MacCOBOM HH(pOpPMAIMHM, HAYYHO-TIOMYJSPHBIE MaTepHabl),
paccMaTpuBaTh [NI00ATBHBIE SKOJOTMYECKUE IPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIIEHHIO K HUM COOCTBEHHYIO IIO3ULIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIC MHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
Ouonornueckyo MHGOPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN anmapat OMOJOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmm4yecTBo yacos JIEKTPOHHBbIE
Ne HaumenoBanue pa3aesioB U TeM (undposbie)
n/n MPOrpamMMBbl Bceero Kontpoarnpie — IpakTiieckue oOpa3oBarejibHbIE
padoThbI padoThbI
pecypcsl
bubmoreka IIOK
1 brooriit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBbIE CUCTEMBI U UX 1 bubmoreka IIOK
OpraHH3aIHS https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUMN COCTAB U CTPOEHUE 8 1 bubmuotexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
4 KuzneneqarenbHOCTh KIETKH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHNE 1 MTHAMBUIYAIbHOE 5 1 bubmuoteka [JOK
pa3BHUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTD U bu6mmoreka IJOK
6 8 1.5
W3MEHYUBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkius opranu3MoB. OCHOBBI 3 butmoreka [JOK
OMOTEXHOJIOTHN https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OBHIIEE KOJIMYECTBO YACOB I1O 34 0 4
I[TPOT'PAMME

28


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJTACC

KouuuecTrBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHMe pa3/iesioB U (undpossbie)
Ne ni/mn Konrpoabusie IIpakruyeckue
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS OUOJIOTUS 9 1 Bubmuorexa LIOK
: https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE U pa3BUTHE 9 05 bubmuorexa [JOK
JKU3HU Ha 3emJie ' https://m.edsoo.ru/7f41cc74
Opranu3mbl U OKpyXxarolas bubmuorexa [JOK
3 5 1
cpena https://m.edsoo.ru/7f41cc74
4 Coo0bmiecTBa B 9KOJIOTHYCCKHUE 9 bubmoteka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesenBHoe Bbe 5 bu6moreka [JOK
BHOE BpeMsi
P P https://m.edsoo.ru/7f41cc74
BUIEE KOJIMYECTBO YACOB II
OBII] O CTBO HACOB IIO 34 0 95

I[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

VYyeonuk 6nonorus: 10-it kinacc: 0a30Bbil ypoBeHb: yueOHuk / B. B. Ilaceunuk,

A. A. Kamenckuii, A. M. Py6uoB [u ap.]; nog pen. B. B. Ilaceunuka. —

5-e u3n., crep. — Mocksa: [Ipocsenienue, 2023. — 223, [1] c.: uin. —

(JIvuHuUs XKU3HN)

Yuebnnk O6mosorus. O6mas ouonorus. [Ipodunsaeii ypoers. 11 ki B.b. 3axapos,
C.I'. MamonToB, H.W. Conun, E.T. 3axapoB. — 4-¢ uzn.,crepeoturt. — M.: [lpoda, 2008

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

VYyeonuk 6nonorus: 10-it kinacc: 6a30BbIi ypoBeHb: yueoHuk / B. B. Ilaceunuk,

A. A. Kamenckuit, A. M. PyOuos [u 1p.]; mox pen. B. B. Ilaceunuka. —

5-e u3z., crep. — Mocksa: [Ipocsenienue, 2023. — 223, [1] c.: uin. —

(JIuHuUs KU3HN)

VYuebnuk ouonorus. O6mias ouosorus. [Ipopunsueii yposens. 11 k. B.b. 3axapos,
C.I'. MamontoB, H.U. Conun, E.T. 3axapoB. — 4-e uza.,crepeoturt. — M.: Jlpoda, 2008

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
AKITACC
HUHTEPHET

http://www.nsu.ru/education/i4biol/index.html

http://www.altai.fio.ru/projects/qroup4/potok13/site/index.html

http://www.college.ru/biology/

http://charles-darwin.narod.ru/

http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/
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