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HOACHUTEJIbBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMmsbl IO OHOJIOTUU TEOPETUUYECKYIO OCHOBY JJISI ONIPEICIICHUS
M0JIX0J0B K ()OPMHUPOBAHUIO COJIEpkKaHUs yueOHOoro mpeamera «buosorusy cocraBuim:
KoH1enrtyaibHble nosoxenuss PI'OC COO o B3auM000yCIOBIEHHOCTH LIEEH, COAep KaHus,
pe3yabTaToOB 00yUeHHs 1 TPEOOBAHMI K YPOBHIO MIOATOTOBKH BBIITYCKHUKOB, MTOJIOKEHHS 00 00mIMX
HEJSAX U MPUHIHIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHIE CHCTEMBI CPEIHEr0 00IIero
obpa3zoBanus B Poccuiickoit denepanuu, a Takke MOJIOKEHUS O crienuduke Ouosioruu, eé
3HAYCHUU B TIO3HAHUH KUBOHW MPUPOJIBI U 00ECIICUEHUH CYIIECTBOBAHUS YEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM OJIOKECHUSIM, OTIPEACICHbI OCHOBHBIEC (DYHKIIMHU MPOTPAMMBI IO OMOJIOTHUH H
€€ CTpYyKTypa.

[Tporpamma o 6uonoruu Ja€T MpeaCcTaBlICHHE O 1eNIX, 00 001Iel cTpaTeruu 00yYeHus,
BOCITUTaHMS U pa3BUTUS 00yUarOIINXCs CpeJICTBaMU yueOHoro npenmera «buonorus», onpeaenser
00s13aTeIbHOE TIPEIMETHOE COJIEPKAHNE, €TO CTPYKTYPY, pacIpeelieHie Mo pa3esiaM U TeMaM,
PEKOMEHyeMYIO TIOCTIeIOBATEIBHOCTh U3YUSHHS YUEOHOTO MaTepraia ¢ y96TOM MEXKIIPEIMETHBIX
Y BHYTPUIIPEIMETHBIX CBSI3€H, JOrMKH 00pa30BaTeNFHOTO MPOIIecca, BO3PACTHRIX 0COOCHHOCTEH
00yJaronuxcs.

B mporpamme 1o OMOJIOTHN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K IIAHUPYEMBIM JIMYHOCTHBIM,
MeTarnpeIMETHBIM B TPEIMETHBIM pe3yJIbTaTaM 00ydeHHs B (GOPMUPOBAHIH OCHOBHBIX BUJIOB
yueOHO-TI03HaBATEIbHON AESITETbHOCTH/YUeOHBIX IeHCTBUN 00yUarOUIMXCcs 10 OCBOECHUIO
coJiep’KaHusl OMOJIOrM4ecKoro oopa3oBaHus.

B nporpamme no ouonoruu (10 xinacca, 6a30Bblil ypOBEHb) peai30BaH MPUHLIUIT
IIPEEMCTBEHHOCTH B U3y4EHUHU OMO0JIOTHH, Oilarofaps 4ueMy B HEW IPOCMaTpUBAETCS
HaIpaBJICHHOCTb HAa pa3BUTHE 3HAHUM, CBA3aHHBIX C (JOPMUPOBAHNEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTALIUI IMYHOCTH, KOJIOTUYECKOTO MBIIIICHHS,
MIPEACTABJICHUH O 3JI0POBOM 00pa3e )KM3HU U OCPEIKHBIM OTHOIIIEHHUEM K OKPYKAIOIICH MPUPOTHON
cpene. [ToaTomy Hapsiay ¢ U3ydeHHUEM 00IIEONOIOTMIECKUX TEOPHH, a TAK)Ke 3HAHUN O CTPOCHUH
KHBBIX CUCTEM PA3HOTO paHra M CyUIHOCTH OCHOBHBIX ITPOTEKAIOIIMX B HUX IIPOLIECCOB B
IIporpamMmme o GMOJIOruH yAEJICHO BHUMAHUE UCIIOJIb30BaHUIO IOJYYEHHBIX 3HAaHUH B
IIOBCEJHEBHOM JKU3HU /sl pellieHHs] IPUKJIAAHBIX 33/1a4, B TOM YHCIe: MPO(UIaKTUKN
HacJIeICTBEHHBIX 3a00JI€BaHUN YEJI0BEKA, MEIUKO-T€HETUYECKOT0 KOHCYIbTUPOBAHNS,
000CHOBaHMS HKOJIOTMUECKH 11€71ecO00Pa3HOro MOBEIEHHS B OKPYKaIOLIeH PUPOTHON cpeje,
aHaJIN3a BIMSAHUS XO35ICTBEHHOMN AEATEIIbHOCTH YeJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U
HCKYCCTBEHHBIX S9KOCUCTEM. Y CUJICHHE BHUMAHUS K IPUKJIaHOW HapaBIeHHOCTH y4eOHOTO
npeamera «buonorus» NpoJUKTOBaHO HEOOXOIMMOCThIO 00eCIIeUeH s YCIOBUM /ISl peIlieHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 HIKOJbHOIO OMOJIOTHUECKOro 00pa3oBaHus, KOTOpas Mpeanoaraet
(dopmupoBaHue y 00y4arouxcs COCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOLIETOCA COBPEMEHHOIO MUpA.

buosorus Ha ypoBHE cpeiHero o01iero o0pa3oBaHus 3aHUMAET BaxHoe MecTo. OHa
oOecnieunBaeT (POpMUPOBAHHE Y OOYUAIOLIUXCS TPEACTABICHUN O HAyYHOI KapTHHE MUDa,
pacuupsier 1 000011aeT 3HaHHsI 0 KUBOW NPUPOJIE, €€ OTIMUUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alluM U 3BOJIOINH, CO3JaET YCIOBUS AJIS: TO3HAHUS 3aKOHOB JKUBOM MIPUPO/IHI,
¢dopmupoBanus (HyHKIMOHATBLHON IPaMOTHOCTH, HABBIKOB 3710pOBOr0 M 0e30MmacHoro oopasa
KHU3HH, SKOJIOTHYECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.



Boibiioe 3Hayenne OMOIOTUI UMEET TAKKE I pCHICHH A BOCIIUTATCIIBHBIX U PAa3BUBAIOIINUX
3a7a4u cpeHero o0Iiero o0pazoBaHusl, couuanu3anuu ooyyaromuxcs. M3yyenne 6uonoruu
oOecrieunBaeT ycioBus A1l GOPMHUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHKAIIHOHHBIX U
MH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIBTYpHBI, CHOCOOCTBYET HHTETpallii OMOJIOTHIECKUX
3HAaHUH C MPEJCTABICHUAMH U3 IPYTUX YUCOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUH U
reorpadun. Ha3zBaHHBIE MOJI0KEHUS O IPeIHA3HAYCHUN yaeOHOT0 TIpenmeTa «broaorusy»
COCTaBWJIM OCHOBY JUIS OTIPEACIICHHUS TIOJXO0I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €TO COJCPIKAHNS,
MPEACTABICHHOTO B IIpOrpamMme 1o OUOJIOTHH.

OTt6op conepkanus yaueOHOrO npeamera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3ULUHI KYJIbTYpOCOOOPA3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPHIM 00Yy4aroIuecs JOKHbBI
OCBOUTH 3HAHUS U YMEHUS, 3HAYNMBIE [T (POPMUPOBAHHS OOIIEH KyIbTYPbI, ONPEISIISIONTNE
a/IeKBaTHOE MOBECHNE YEJIOBEKa B OKPY’KaloIEel IPUPOIHOM cpesie, BOCTPEOOBAHHBIE B
MOBCETHEBHOM KU3HH U MPAKTHUECKON JiesTeTbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITYX,aT OCHOBOM sl (JOPMUPOBAHUS MPEACTABICHUI
0 COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHE MUpPa U [IEHHOCTHBIX OPUEHTALUAX JINYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIIUU OMOJIOTUYECKOTO 00pa30BaHUsL.

CTpyKTypupOBaHHE COACPKAHUS YIeOHOTO MaTepuaia B MporpaMmMe 1o OHOJIOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPHUTETHOTO 3HAYCHHSI 3HAHUN 00 OTIUIUTEIHHBIX 0COOCHHOCTSIX
YKUBOUW IIPUPOJIBL, O €€ YPOBHEBOM OPraHU3allMH U HBOJIOLNN. B COOTBETCTBHM € 3TUM B CTPYKTYpE
yueOHoro npeamera «buosiorusy» BbIJIENEHbI CIEAYIONINE coJepkKaTeNbHble TUHIN: «bronorus kak
Hayka. MeTo/ibl HaydHOTO NO3HaHUs», «KieTka kak Ouosornyeckas cuctema», «Opraiusm Kak
Ouosoruyeckas cucreman, «CrucreMa 1 MHOT0oOpa3re OpraHu4eckoro Mupay, « BOJIOLUS )KUBOU
MPUPOABD, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenb uzydenust yaeOHoro npeameta «bruonorus» Ha 6a30BOM YpOBHE — OBJIaJICHHE
00y4aroUMMUCS 3HaHUAMHU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alMy AKUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHre yMEHH UCII0Ib30BaTh ITH 3HAHUS JUIsl TPAMOTHBIX IEHCTBUN B OTHOILIEHUU
00BEKTOB >KMBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

Jloctrxkenue nenu u3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
obecrieunBaeTcs pelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOEHHE 00yYaIOIMIMMHUCS CUCTEMbI 3HAaHH 0 OMOJIOTMYECKUX TEOPUSX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIIOTe3aX, IPaBUIIax, CIyXKallluX OCHOBOM Juig (popMHUpOBaHUS PEACTABICHUI
0 €CTECTBEHHO-HAay4YHOU KapTHHE MHUPA, O METOaX HAyYHOTO MO3HAHHUSA, CTPOCHUH, MHOTOOOPa3HH
1 0COOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BHIIAIOIINXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTHH;

(dbopMupoBaHKEe Y 00YJAIOIIMXCS TO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJIS/IOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBIIEHHE Y 00y4aronuxcs oomeit KyabTypsbl, GYHKIIMOHATBHOM IPaMOTHOCTH, Pa3BUTHE
YMEHUI OOBSICHSAThH U OLICHUBATH SBICHUS OKPYXKAIOLIETO MUPa KUBOM MPUPOIbI HA OCHOBAHUU
3HAHWI U OTBITA, MOJIYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

dbopMHpoBaHHE Y 00YJAIOIINXCS YMEHUHN WILTIOCTPUPOBATH 3HAUEHUE OMOTIOTHUECKUX
3HAHMI B IPAKTHYECKOH JEATEIHbHOCTH YeTIOBEKA, PA3BUTUN COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;



BOCIIMTAHHUEC y6e)KIIéHHOCTI/I B BO3MOJXKHOCTH IO3HAHUS YEIOBEKOM KHUBOMU MMpUupoabl,
HE00X0AMMOCTH OEpeXHOT0 OTHOLICHUS K HEH, COOIIOJICHNSI ATUYECKUX HOPM IIPH MPOBEACHUHU
OMOJIOTHYECKUX MCCIICI0BAHMIA;

OCO3HaHHUEC LICHHOCTHU OMOJIOTMYECKHUX 3HAHUH JJI TIOBBIICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHEHHE TPUOOPETEHHBIX 3HAHUIM U YMEHUIN B TOBCEHEBHOM KU3HU JUIsl OLEHKU
MIOCJIEJICTBUI CBOEH AEATEIbHOCTU IO OTHOLIEHHIO K OKpYKarolel cpefie, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHME U COOJIIOIEHUE MEp TTPOPHIIAKTHKY 3a00I€BaHUA.

B cucreme cpeanero o6iero oopazoBanus «buonorus», uzyyaemas Ha 0a30BOM YpOBHE,
SABJISACTCA O6$[3aTeJH)HI)IM y‘Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpeHMeTHOﬁ o0Jactu
«EcTecTBeHHO-HAY4YHBIE IIPEAMETHI.

Jlist nu3yuenust OMojorun Ha 6a30BOM ypOBHE CPEAHETO 00IIero oOpa3oBaHusi OTBOJIUTCS B
10 xitacce — 68 yacoB (2 yaca B HEJIETIO).

COIJEP KAHUE OBYYEHUS
Tema 1. buoJsiorust Kak HayKa.
buonorus xak Hayka. CBsi3b OMOJIOTHU C 00IIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
€CTECTBEeHHBIMU HayKaMu, (puiocodueit, STUKOM, 3cTeTUKON 1 mpaBoM. Poss Ouosnoruu B
(hopMHUpPOBaHUH COBPEMEHHOM Hay4uHOU KapTUHBI MUpa. Cuctema OMOJIOTHUYECKUX HaAYK.
MerTo bl TO3HAHUS )KUBOW TPUPOIbI (HaOII0/IeHUE, SKCIIEPUMEHT, OITUCAaHNUE, U3MEPEHHE,
KJ1accu(pUKaus, MOJIeIMpOBaHHe, cTaTUCTUYECKasi 00pabOTKa JaHHBIX).
JdemoncTpaumnu:
[Toptpetsr: Y. Hapun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabnmuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.
Tema 2. JKuBble cucTeMbl 1 MX OPTraHU3aIHS.
JKusie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus: Onoaorun. OTIMYne KUBBIX CHCTEM OT
HEOpPraHUYECKON MPUPOIbIL.
CpoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. Y POBHU OpraHU3aIi OMOCUCTEM: MOJICKYIISAPHBIA,
KJIETOYHBII, TKAHEBBII, OPraHU3MEHHBIN, MOMYJIALIUOHHO-BUI0BOM, IKOCUCTEMHBII
(6roreoneHOTUYECKHIT ), OMOCHEPHBIH.
JdemoncTpaumnu:
Tabnuis! u cxembl: «OCHOBHBIE IPU3HAKY KU3HW», «Y POBHU OPraHU3AINH KUBOM MPUPOIBD».
O6opynoBanue: moaens Mosekyisl JJHK.
Tema 3. XuMHYeCKHIi COCTAB U CTPOEHHUE KJIETKH.
XUMUYECKUH COCTaB KIETKU. XUMHUECKUE IIEMEHTBI: MAaKpOIJIEMEHTHI, MUKPOAJIeMEHThL. Boaa u
MUHEpaJIbHbIE BEIIECTBA.
OyHKIMU BOJBI U MUHEPATbHBIX BELIECTB B KiieTke. [loanep:kanue ocMOTHYECKOTo OanaHca.
benku. CoctaB u cTpoeHue 6e1K0B. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie u
3aMEHHMMBbIE AMHHOKHUCIOTHI. AMUHOKUCIOTHBINA COCTaB. YPOBHU CTPYKTYPBI OETKOBON MOJIEKYIBI
(mepBUYHAas, BTOPHYHAs, TPETUYHAS U YETBEPTHYHAS CTPYKTYypa). XUMUUYECKUE CBOMCTBA OEIKOB.
buonornyeckue pyHKIUN OEJIKOB.
depMeHTHI — Ouoornueckue katanuzatopsl. CTpoeHne GepMeHTa: akTUBHBIHN LIEHTp, CyOCTpaTHas
cneruduaHocts. Kodpepmentsl. Butamunsl. OTnnunsi epMEeHTOB OT HEOPTraHUYECKUX
KaTaJln3aToOpOB.



YrneBoapl: MOHOCaXapu bl (TJIFOK03a, prbo3a U Je30Kcuprudo3a), qucaxapuasl (caxaposa, JaKTo3a)
U TIoJIMCcaxapu bl (Kpaxmal, TIIMKOTEeH, eJUTi0103a). buosornyeckue GyHKINUU yriieBOIOB.
Jlunuapsl: TpuraHIepusl, pochonunuasl, crepouasl. I'uapopunbHo-ruapodoOHBIE CBOWCTBA.
buonornyeckue ¢pynkimn mununos. CpaBHEHHE YTIIEBOJIOB, OSIIKOB M JIMIUJOB KaK HCTOYHHUKOB
SHEpPIruMu.

Hyxneunosbie kucnotsl: JIHK u PHK. Hykneotu il — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHHe
u ¢pynkun JJHK. Ctpoenne u pynkunn PHK. Bunst PHK. AT®: crpoenue u GpyHKImm.
Huronorus — Hayka o kierke. Kinerounas Teopust — mpumep B3auMOJCHCTBUS Uieh U (aKTOB B
Hay4YHOM MO3HAaHUU. MeToAbl U3yUEHUSI KIETKH.

Knerka xak nenoctHas xuBas cucrema. O01re Npu3HaKy KIETOK: 3aMKHYTasi Hapy»KHast
MemOpana, mosekynbl JJHK xak renHeTrueckuii armapar, cucTeMa CHHTe3a Oeka.

Tuns! KJIETOK: 3yKapuoTHUecKas U pokapuoTryeckasi. OCOOEHHOCTH CTPOCHHUS
MpOKapuOTHYECKOM KiIeTKu. KieTounas crenka 6akrepuii. CTpoeHHe DyKapHOTHUYECKOUN KIETKH.
OCHOBHBIE OTINYNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIUKC, UX (QYHKIIUHU.
[TnazmaTuueckast memOpaHa, e€ cBoiictBa U pyHkuuu. LluTomnnasma u e€ opraHouIbl.
OnnomemOpannbie opranoun bl kietku: DIIC, anmapat ['omsmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJPUH, TUTacTuAbl. [IporcxoxaeHrne MUTOXOHAPUH U MIacTuI. Bus
mwiactull. HememOpaHHble OPraHOMIbI KIETKH: puOOCOMBI, KIETOUYHBIN IIEHTp, LIEHTPHOJIH,
PECHUUKH, KIyTUKH. DyHKIIMN OpraHoUI0B KieTKU. BkitoueHus.

Snpo — perynstopHblii LeHTp KieTku. CTpoeHue sipa: saepHast 000J049Ka, KaproIia3Mma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEILIECTB B KJIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammsl: «PacnipenereHne XMuMAYECKUX JIEMEHTOB B HEXUBOU Npupoe», «Pactpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOIE».

Tabmuis! u cxemsl: «Ilepuoanueckas Tabaua XMMUYECKUX AJIEMEHTOBY, «CTpOCHHE MOJICKYIIbI
BOJIb», «bruocunres Oenka», «CTpoeHne MoJeKyibl Oenka», «CtpoeHue pepMeHTay,
«Hyxnennosie kuciothl. JIHK», «Ctpoenne monekynsl ATDy», «CTpoeHHe 3yKapUOTHYECKOU
KJIETKN», «CTpOoeHHUE )KUBOTHOU KIIETKN», «CTPOEHHUE PACTUTEIBHOU KIETKN», «CTpoeHue
MIPOKAPUOTUYECKON KIETKN», «CTpoeHuE sapa KIETKH», «YTIeBOAbDY, «JIMnuasn».
O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHKeE IJisl TPOBECHHS HAOIIOACHUN, U3MEPEHHI,
HKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATbHBIX KIETOK.
JlaGopaTopHble M IPaKTHYeCKHE PadoThI:

Jlaboparopnas pabota Ne 1. «M3ydyeHne kaTaIuTHYECKOW aKTUBHOCTH ()epMEHTOB (Ha IIpUMepe
aMUJIa3bl WK KaTalasbl)y.

[IpakTueckas pabota Nel: «OOGHapykeHHE JIUIHUIOB C TIOMOIIBI0 KAYECTBEHHON PEAKITUI.
[IpakTtuyeckas pabora Ne2: «OOHapykeHHE YIIEBOJIOB C IOMOIIBIO KAYECTBEHHON pPEaKIIun».
[TpakTiueckas pabota Ne3: «OOHapyxkeHHe OETKOB ¢ TOMOIIbIO KAYECTBEHHOUN peaKInm»

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOMeH BemecTs, WM METab0IU3M. ACCUMMIIALIHS (TTACTHYSCKUA OOMEH) M TUCCUMMUIISIINS
(aHepreTHyeckuii 0OMeH) — JIB€ CTOPOHBI €JMHOT0 Mpoliecca MeTabonuzMa. Posb 3akoHOB
COXpaHEHHUs BEIIECTB M SHEPTMH B IOHUMAaHUU MeTaboIM3Ma.



Tumbr oOMeHa BemecTB: aBTOTpO(HBIN U reTepoTpodHbIid. Ponb pepmenToB B 00MeHe BelecTB U
IIPEBPALLEHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBast U TeMHOBast (Pa3bl porocuHTe3a. Peakuuu porocuntesa. DPpPekTuBHOCTH
¢dorocunresa. 3HaueHune GOTOCHHTE3a I )KU3HU Ha 3emiie. BiusHue ycnoBuii cpeasl Ha
(doToCcHHTE3 U CIIOCOOBI MOBBILICHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUI.
XeMocHuHTEe3. XeMOCUHTE3UPYIOIINE OaKkTepun. 3HaUCHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIIe.
DHepreruyeckuii 0OMeH B KieTke. Paciienyienue BelecTB, BbIIEICHUE U aKKYMYJIUPOBaHNE
SHEPIruM B KJIETKE. DTalbl 3HEPreTU4ecKoro ooMeHa. I mukosns. bposkenue u ero BUJIbL.
Kucnopoanoe okucienue, nim KietouHoe apixanue. OkucnurenbHoe GochopunpoBaHue.

D¢ dekTHBHOCTH SHEPreTHIeCKOro 0OMeHa.

Peakun marpuuHoro cunresa. ['enernueckas nadopmanus u JJHK. Peannszanus renernueckoi
nH(popMaluy B KieTKe. [ eHeTuueckuil Ko 1 ero cBoiicTBa. TpaHCKpUIIIUS — MATPUYHBIN CUHTE3
PHK. Tpancusmums — 6uocunTe3 Oenka. Jramnsl Tpancisaiuu. Koguposanue amuHokucaot. Poss
pubocom B OMocHHTE3€ OelKa.

Hexknerounsie popmsbl sxu3Hu — Bupycsl. Mctopus otkpeitus BupycoB (. Y. IBanoBckwmii).
Oco0eHHOCTH CTPOEHUS M )KU3HEHHOTO 11MKJIa BUpycoB. bakrepuodaru. bonesnu pactenuii,
KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nmMmmyHnoneduimura yenoseka (B1UY) —
Bo3Oynutens CIIM/la. OOpatHast TpaHCKpUIILIMSI, peBepTa3za u uHTerpasa. [Ipodunakrruka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUIA.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. . UBanosckui, K. A. Tumupsses.

Tabmuip! u cxembl: «Tunel muranusy, «Metadboau3m», «MUTOXOHAPU», « JHEPTETUICCKUN
obmeny, «Xmopormiacty», «Potocunrtesdy, «Ctpoerne JJHK», «Ctpoenue u GyHKITMOHUPOBAHUE
reHay, «Cunre3 6enka», «I enernueckuii koa», «Bupycei», «bakrepuodarny», «Ctpoenue u
»u3HeHHbIH nukn Bupyca CIIM/]a, 6akrepuodaray, «Permmukamms JTHK».

Ob6opynoBanue: moaenu-antukanun «Y apoenue JJHK u tparckpuniusy», «buocunres denkay,
«CTtpoeHue KiIeTkn», Mojaenb cTpykrypsl JTHK.

Tema 5. PazmHokeHMe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslil HuKII, WK )KU3HEHHBIN UK KieTku. MHTepdasa u muto3. [lponeccsl, mpoTekaromine
B nHTep(daze. Permmkanus — peakuust marpuunoro cuaTe3a JJHK. Ctpoenune xpomocom.
XPpOMOCOMHBIN HA0Op — KapuOTHIL. [IUTIIIOUTHBIN U TalJIOUIHBIA XPOMOCOMHBIE HA0OPBI.
Xpomatuasl. LluTonornueckne OCHOBBI Pa3MHOKEHUS U MHAUBUIYaIbHOTO Pa3BUTHS OPraHU3MOB.
Henenne knetkn — muto3. Craguu muto3a. IIpouecchl, mpoucxoasimue Ha pa3HbIX CTaIUsAX MUTO3A.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemasi rubdesb KIETKH — aromnTo3.

@DopMBbI pa3MHOKEHHUSI OPraHU3MOB: 0ECIOIoe U MoJIoBoe. Bupl 6€cronoro pa3sMHOKEHHS:
JieNieHue Ha/IBOe, MIOYKOBAHUE OJHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHUE, BETETaTUBHOE
pa3mHoxeHue. VICKycCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEJICKLIHUH.
[TonoBoe pa3MHOXEHHE, €ro OTINYUSA OT OECHOJI0TO.

Meiios. Craguu meitosa. [Iponeccsl, mpoucxosamme Ha ctaauax mero3a. [loBeaenue xpomocoM B
Mmeiiose. Kpoccunrosep. bruonornueckuii cMbICci M 3HaYEHUE MEH03a.

I"ameTorenes — npouecc 06pa3oBaHus MOJOBBIX KJIETOK Y dKUBOTHBIX. [losoBBIE JKene3bl:
CEeMEHHUKHU U AnYHUKH. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30m/,
AULEKIIeTKa) — ciepMaTorenes u oBoreHe3. OCoOOEHHOCTH CTPOCHMS SHIEKIETOK U
cnepmaro3onioB. OmionoTBopenue. [lapreHorenes.



WupuBuayansHoe pa3BuTHE (OHTOreHE3). DMOPHOHAIBLHOE pa3BUTHE (SMOPHOTEHE3). DTarlbl
SMOPHOHAIBHOTO Pa3BUTHA y IO3BOHOYHBIX KUBOTHBIX: POOJICHNE, TaCTPYIIALUs, OPTaHOTCHE3.
[ToctamOproHanbHOE pa3BUTHE. TUIBI TOCTIMOPHOHATIBHOTO Pa3BUTHSL: MIPSIMOE, HENPSIMOE
(mrunHOuHOE). BriusiHMe cpefibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3HIBATDH
BpPOXKAEHHBIEC YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUs: CTPOCHHE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuier u cxembl: «POPMBI pa3MHOKEHHS OPTaHU3MOBY, «/IBOWHOE OIJIOJJOTBOPEHHE Y
LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE pAaCTEHUI, «JleneHue KieTku OakTepuin»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KineTounsli nukim», «Pennukanus
JHK», «Muto3», «Meito3», «IIpsmoe u Henpsimoe pazButue», «l'aMeTorene3 y MIICKOMUTAIOIINX U
yenoBeka», «OCHOBHBIE CTaIUU OHTOTEHE3a».

Tema 6. HaciiencTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3agaun renetuku. Mcropus passutus reHeTuku. Poib nyurosioruu u sMOpHOJIOTHH B
CTaHOBJIEHUH I'eHeTHKHU. BKiaa poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE T€HETUKHU. MeTo bl
TE€HETUKH (TUOPUIOJIOTUIECKUH, ITMTOTEHETUYECKHM, MOJIEKYJISIPHO-TeHEeTHUYeCKUi ). OCHOBHBIE
TE€HETUYECKUE MOHATH. [ eHeTnUecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpEIMBaHUM.
3aKOHOMEPHOCTH HACIE0BaHUs IPU3HAKOB, ycTaHOBIeHHBIEC . Mennenem. MoHornbpuHoe
CKpelllMBaHHe. 3aKOH eAMH000pa3us THOpHI0B epBOro nokoieHus. [IpaBuao JOMUHUPOBAHUSL.
3aKOH pacIleIuIeHNs IPU3HaKoB. I nrore3a unctorsl rameT. [1ogHOE M HEMOJIHOE TOMUHUPOBAHUE.
JurubpuHoe ckpermuBaHue. 3aKOH HE3aBUCUMOT'O HaclleZJoOBaHUs MPU3HAKoB. LluTorenernueckue
OCHOBBI TUTHOPUIHOTO CKpeLMBaHus. AHaIU3Upyolllee cKpemrBanue. Vcnonb3oBanue
aQHAJIM3HUPYIOIIETO CKPEIIMBAHUS TS OTIPEAETICHHsI TEHOTHUIIa OCOOH.

CueruieHHOE HacienoBaHue npusHakoB. Pabora T. MopraHna 1o cuersieHHOMY HacaeJ0BaHUIO
reHoB. Hapyiienue crernienys TeHoB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. | eHeTnYecKne KapThl.

I'eneTuka nona. XpoMOCOMHOE ONpeIeIeHUE T0J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CIEIUIEHHBIX C ITOJIOM.
N3meHunBOCTh. BU1bl U3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HacJeICTBeHHas. Poiib cpenpl B
HEHACJIEJICTBEHHOM N3MEHYUBOCTH. XapaKTepUCTUKA MOIU(DUKAIIMOHHON N3MEHUYHUBOCTH.
Bapuaunonsslii psa u BapuanronHas kpusas. Hopma peakunn npusHaka. KonmuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.
HacnenctBennas, iy reHOTUIHYECKas, ©3MEHYNBOCTh. KoMOMHATUBHASI N3MEHUHMBOCTh. Meio3 u
MIOJIOBOM IMPOIIecC — OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTH. MyTallMOHHAs U3MEHYHBOCTb.
Knaccudukanus Mmyranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacTOTa U MPUYMHBI MYTaIIHiA.
Myrarennbie ¢pakTOpbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HaclIeACTBeHHON u3MenunBocty H. 1.
Basuiiosa.

BuesaepHas HacIeACTBEHHOCTb U U3MEHYUBOCTD.

I'enernka uenoseka. Kapuorum yenoBeka. OCHOBHBIE METO/IbI T€HETUKH YEIOBEKa:
reHeaNornyeckuii, OJIM3HEOBbIN, IIUTOTEHETHYECKUH, OMOXUMHUYECKHH, MOJIEKYIISPHO-
reHeTuueckuii. CoBpeMEHHOE ONPEEIIEHNE T€HOTHIA: [IOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIHPOBaHue, B TOM uucie ¢ nomoinbto [11[P-ananu3za. HacnencrBenHsle 3a001eBanus
YeJioBeKa: reHHble 00JIe3HH, O0JIe3HU C HACJIEACTBEHHON MPEPacooKeHHOCThIO, XPOMOCOMHBIE
6ose3an. Comatuueckue U reueparuBHble MyTanun. CTBoJOBbIE KIETKH. [IpMHIIUTIBI 310pOBOTO



oOpas3a )XM3HH, TUArHOCTHKH, MPO(HUIAKTUKH U JICYCHHUS TeHeTHIEeCKIX 00se3Heit. Meauko-
F€HETUYECKOE KOHCYIbTUPOBAaHUE. 3HAUEHHE MEIMIIMHCKON T€HETUKH B TIPEIOTBPAILLICHUU 1
JICYCHUU TCHETUYCCKUX 3a00JICBaHMIA YEIOBEKA.

JdemoHcTpaumnu:

[Moptpetsl: I'. Mennens, T. MopraH, I'. ne @pus, C. C. UerBepukos, H. B. TumodeeB-PecoBckuii,
H. H. BaBunos.

Tabmuie! u cxembl: «K MOHOTHOPHIHOE CKPEITUBAHUE M €T0 IUTOTCHETHYECKAsk OCHOBaY, «3aKOH
paCHICIUICHHS U €Tr0 IIUTOTeHETUYECKasi OCHOBA», «3aKOH YUCTOTHI TaMeT», «/lurudbpumnoe
CKpenBanuey, «L{uTonornueckiue 0OCHOBBI JUTHOPHIHOTO CKPEIUBAHM», «Meio3y,
«B3auMoielicTBrE AJIEIbHBIX T€HOBY, « €HeTHUECKUE KapThl pACTEHUH, )KUBOTHBIX U YEJIIOBEKAY,
«['eneruka mosuay, «3aKOHOMEPHOCTH HACJIEIOBAHMSI, CIEIJICHHOTO C MOoJoM», «Kapuoturbl
YEJIOBEKa U )KUBOTHBIX», «BUIBI H3MEHUNBOCTIY, «MonudukamoHHas ©3MEHYUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs H3MEHUYUBOCTD.
O6opynoBanue: MoAeIu-anIuInKanuu «MoHOruOpuaHOE CKpelnBanuey, «HemnonHoe
JTOMUHUPOBaHUEY, «Jlurudpumanoe ckpenuBanuey, «llepekpéct XxpoMmocom», MUKPOCKOIT U
MuKpomnpenapar «/Ipo3odunay (Hopma, myraunu Gopmbl KPbLIILEB U OKPACKH Tella), repOapuii
«I"opox MOCEBHOM».

JlabopaTopHble M NpaKTH4ecKue padoTbi:

JlabopaTtopHnast pabota Ne 2. «3ydenne MoauuKaIMOHHON N3MEHYUBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

Tema 7. Ceaexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3apOxKIECHUE CeJIEKIIMU 1 ToMecTukarus. Yuenue H. M. BaBunosa
0 LIEHTpaxX MPOUCXOKIECHUS 1 MHOT000pa3usl KyIbTYPHBIX pacTeHui. LIeHTpbl mpoucxoxaeHus
JOMAIIHUX XKUBOTHBIX. COPT, MOpOia, ITAMM.

CoBpeMeHHBIC METO/IbI CENeKIIU. MacCOBBIN M MHIUBUIYAIbHBI OTOOPHI B CEJICKITUU PACTCHHUH U
XKUBOTHBIX. OlleHKa SKCTepbepa. bim3kopoacTBeHHOE CKpemuBaHue — MHOpUAUHT. YucTast TuHUS.
CkpemuBaHue YUCTHIX JIMHUA. ['eTeposuc, numm rubpuanas cuiia. HepoacTBeHHOE CKpeliBaHUE —
ayropuauHr. Otnanénnas rudpuauzanus u e€ ycrnexu. VMIcKkycCTBeHHBII MyTareHes U nojiyueHue
MOJMIUIONJOB. JIOCTHXKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.
buortexHonorus kak oTpacib NpOU3BOACTBA. [ eHHAas MHKEHEPHs. DTanbl CO3/1aHUs
pekomOunantHoi JIHK u Tpancrennsix opranu3zMoB. Kiierounas naxenepus. Kierounsie
KYyJlIbTypbl. MUKPOKJIOHAJIBHOE pPa3MHOKEHUE pacTeHnid. KiloHupoBaHue BbICOKOIPOAYKTUBHBIX
CEJBCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U dTHYecKue mpoonembr. [MO —
TeHETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpetsr: H. Y. Basuios, U. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuis! u cxembl: kapTa «L{eHTpBI MPOUCXOKACHUS U MHOTOOOpa3usl KyIbTYPHBIX PACTCHUID»,
«[Topopl TOMANTHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OTaanéHnas ruopuans3amms»,
«PaboTe! akamemuka M. ®@. BanoBay, «Ilomurmmonaus», «OO0bEKTH OHOTEXHOJIOTHUN,
«KnerouHble KyIbTypbl U KIIOHUpOBaHUEY, «KOHCTpyupoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.
O6opynoBaHue: MyJISDKU TUIOJIOB U KOPHEIIOIO0B TUKUX (OPM U KYABTYPHBIX COPTOB PACTEHHUIA,
repOapuii «CenbCKOX03HCTBEHHBIC PACTEHUS.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA



Cornacao ®I'OC COO, ycranaBiIMBarOTCs TPeOOBAaHUS K pe3yabTaTaM OCBOCHHS 00yJarOIIUMUCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHus: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.
JIMYHOCTHBIE PE3YJIbTATDBI
B cTpykType TMYHOCTHBIX pe3yabTaTOB OCBOCHUS IIpeMeTa «bUoI0THs BbI1EICHbBI

CJIEYIOIINE COCTABIISIONINE: OCO3HAHNE 00YJAOIIMMHUCS POCCHICKON TPaXT1aHCKON UACHTUIHOCTH
— TOTOBHOCTH K CAMOPa3BUTUIO, CAMOCTOATEILHOCTH M CAMOOTIPEICTICHUIO, HATMYME MOTUBAIIUU K
00y4YeHUI0 OMOJIOTUH, IIeJICHAPABIICHHOE Pa3BUTUE BHYTPEHHUX YOKICHUH JIMYHOCTH HA OCHOBE
KITFOYEBBIX [ICHHOCTEH M HCTOPUYCCKUX TPATUIIUHN pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTD
¥ CIIOCOOHOCTH 00YJArOIIUXCSI PYKOBOJACTBOBATHLCS B CBOCH JIEATEIIBHOCTH IICHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMU, IIPUCYITUMHU CUCTEME OMOJIOTUIECKOTO 00pa30BaHUs, HATHINC
9KOJIOTUYECKOT0 MPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTD LIETU U CTPOUTD KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MpeameTa «brosioTusy T0CTUTatoTCsl B €IMHCTBE yUeOHOU 1
BOCIIUTATENLHOM JACSITEIIBHOCTA B COOTBETCTBUMU C TPAAUIIMOHHBIMU POCCUMCKUMU
COITMOKYJIBTYPHBIMH, UCTOPHUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSITHIMU B
o0111ecTBE NMpaBUJIaMUd U HOPMAaMH TIOBEICHHS M CIIOCOOCTBYIOT MPOIIecCaM CaMOIIO3HAHMUSI,
CaMOBOCITUTAHUS U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH MMO3UIIMH JIMYHOCTH, MATPUOTU3MA,
YBaXEHUS K 3aKOHY M TIPABOTIOPSIKY, YETOBEKY TPY/la U CTapIIeMy MOKOJICHHUIO, B3aUMHOTO
YBaXXEHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJIEANIO ¥ TPAJAULIMSIM MHOTOHAITMOHATHHOTO
Hapoja Poccuiickoit denepannu, IpupoJIe U OKPYKaroIIeH cpee.
JImgHOCTHBIE PE3yAbTAThl OCBOCHHS Y4eOHOTO TpeameTa «bruonorusy T0mKHB OTpaXxaTh
TOTOBHOCTB U CITOCOOHOCTH OOYUYaIOIIUXCSl PYKOBOACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MTO3UITNEN TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX yOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM [IEHHOCTSAM POCCUIICKOTO 00I1IeCTBa, paCIIMPEHNE )KU3HEHHOTO
ONBITA U OTBITA JEATEIBHOCTH B MPOLECCE PEATN3ALIMN OCHOBHBIX HAPABJICHUI BOCIIUTATEIbHON
NEATENBHOCTH, B TOM YUCJIE B YACTHU:

1) rpakIaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTH IPAKJIAHCKOM MO3UIIMU 00YJaIONIerocsi Kak akTHBHOTO U OTBETCTBEHHOIO
YJieHa POCCUICKOTO 00I1eCTBa;
OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KCHHE 3aKOHA U TIPABOIIOPSJIKA;
TOTOBHOCTb K COBMECTHON TBOPYECKOW NEATENLHOCTU P CO3JaHUH YU€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U IM03HABATEIbHBIX 3a/1a4, BHITOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH OIpPEAEsATh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SBJICHHUSIM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;
YMEHHE YUYUTHIBATh B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOACHCTBHUS JIOCH
C pa3HBIMU YOSXKICHUSAMU, KyJIbTYPHBIMU [EHHOCTSMU U COLUATBHBIM MOJOKEHUEM;
TOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBHIMOJIHEHUS Y4EOHBIX, TO3HABATEIBHBIX
U UCCIIEA0BATENbCKUX 3a/]a4, YBaXKUTEIBHOTO OTHOIIEHUS! K MHEHHIO ONIIOHEHTOB IIPU
00CY>KJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;
TOTOBHOCTh K TYMAaHUTApPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:
c(OpPMUPOBAHHOCTH POCCUICKON TPaKIAHCKON UIEHTUYHOCTH, MATPHOTU3MA, YBAXKEHHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepen PonnHoM, ropaoctu 3a cBoi Kpau, cBor Poauny, cBon
SI3bIK U KYJbTYPY, MPOIILJIOE U HACTOAILEE MHOTOHAIIMOHAJIBLHOTO Hapoa Poccuu;
LIEHHOCTHOE OTHOIIEHUE K PUPOTHOMY HACIEANIO U TAaMATHUKAM HPUPObI, JOCTUKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIOCOOHOCTh OLICHUBATh BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OUOJIOTHH,
MMOHUMAaHWSI 3HAYCHUsI OMOJIOTHH B IIO3HAHWW 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOTO 00IIEeCTBA;

uaenHas yoexa€HHOCTh, TOTOBHOCTH K CIY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUICKOTO HAPOAA;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO M IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICH HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEINSM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOT'O
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0oB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIEHHUI;

MMOHUMAaHHE SMOITMOHAITBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXEHHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE TIPOSBIISITH KAYECTBA
TBOPUYECKOUN JTMYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, POpMHUPOBAHHS KYJIbTYPhI 310POBbSI H IMOLMOHAJILHOI0
0/1aronosy4us:

MMOHUMAaHHE U PeaTH3aIis 3I0POBOT0 U 0€30MacHOTO 00pa3a KU3HU (3J0pOBOE MUTAHHUE,
coOroieHHe TUTHEHNYECKUX IIPAaBUII M HOPM, COaTaHCUPOBAHHBIN PEXXUM 3aHATUN U OTIbIXA,
perynspHasi puznyecKasi akTUBHOCTh), OEpeKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLICHUS
K COOCTBEHHOMY (PM3UUECKOMY U TICHXHYECKOMY 3710POBBIO;

MMOHUMAaHKe EHHOCTH MPAaBUJI MHAWBHIyaIbHOTO U KOJUIEKTUBHOTO O€301MacHOTO TIOBEACHUS B
CUTYALMSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUIA U HEMPUSTUS BPEAHBIX MPUBBIUEK (YIOTPEOIEHUS aIKOT0JIsl, HAPKOTUKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TFOTOBHOCTb K AKTUBHOM JEATEIBHOCTHA TEXHOJOTMUECKOW U COL[MAIbHON HAMPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHSTH TAKyIO A€ATEIbHOCTD;
MHTEpPEC K pa3andHbIM cpepam npodecCHOHaTbHON AeITeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOP Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIIAHBI;
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;
7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11e71eco000pa3HOe OTHOIICHHE K MPUPOIE KaK HCTOYHUKY )KM3HU Ha 3eMIie, OCHOBE €€
CYILECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTHUECKOH KyIbTYphl: MPHOOPETEHUE OMbITA MIaHUPOBAHUS MO CTYIIKOB U
OIIEHKH UX BO3MOXHBIX TIOCJIEJICTBUN JIJIsl OKPY>KAIOLIEH Cpebl;

OCO3HaHHE TTI00aTHHOTO XapaKTepa SKOJIOTHYECKUX MPOOTIeM U MMyTel UX pelIeHHUs,;
CIOCOOHOCTH HCIOIB30BaTh MPUOOpEeTaeMble MPY U3yYEeHUH OMOJIOTUH 3HAHUS U YMEHUS TIPH
pelieHnn mpooieM, CBI3aHHBIX C PallMOHABHBIM MIPUPOAOIIOIL30BaHNEM (COOIIOIEHUE TIPAaBUIT



MOBEJICHUS B MPUPO/IE, HAITPABJICHHBIX HA COXPAaHEHUE PABHOBECHS B SKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCHUCTEM, OHochepsr);
AKTUBHOE HENPUATUE ICUCTBUM, IPUHOCSIINX BPEIl OKPYKAIOILIEH TPUPOJAHON Cpelie, yMEHUE
MIPOTHO3UPOBATH HEOIATOMIPUSATHBIE KOJIOTHUECKHUE MOCAEACTBUS MPEANPUHUMACMBIX JCHCTBUN U
MpeA0TBPAILATh UX;
HaJU4YUe Pa3BUTOTO IKOJIOTHUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYphI, OTIBITA JCATEIHHOCTH
9KOJIOTUYECKOU HAINPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B TTO3HABATEIIHLHOM,
KOMMYHUKATUBHOM M COL[MAJIbHOM MTPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN
JESTEHLHOCTH SKOJIOTHUECKOUM HANPaBIEHHOCTH;
8) HeHHOCTH HAYYHOI0 MO3HAHMUSL:
c(hOPMHUPOBAHHOCTH MHPOBO33PCHIS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOM PAKTUKH, OCHOBAHHOTO Ha JIMAJiore KylbTyp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHDE;
COBEPIIIEHCTBOBAHUE S3BIKOBOW M YUTATEIIBCKOM KYJIbTYpPHI KaK CPEJICTBA B3aUMOICHCTBHS MEXTY
JIFOJIbMU U TIO3HAHUST MUDA;
MOHUMaHue crenupuKU OMOJOrUH KaK HayKH, OCO3HAaHUsS €€ pou B (OpMUPOBAHUN
PaIMOHATIBLHOTO HAyYHOTO MBIIUIEHUS, CO3/ITaHUH 1IEIOCTHOTO MPEJCTABIECHUS 00 OKPYKaIoIeM
MHpE KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKa U 0OIIECTBA, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEN
Y pEIICHUH TPOOJIeM COXPaHESHHsI IIPUPOTHOTO PAaBHOBECHSI;
yOSXXIEHHOCTh B 3HAYMMOCTH OMOJIOTHY IS COBPEMEHHOMN ITUBHIIM3AIMHI: 00ECIIEYeHUsI HOBOTO
YPOBHS Pa3BUTHsI MEIUIIMHBI, CO3JaHUE TIEPCTIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX pPelIaTh
pecypcHbIe TPOOIEMBbI Pa3BUTHS YEIIOBEUECTBA, TOMCKA MYTEH BRIXOAA U3 TJI00ATBLHBIX
HKOJIOTMYECKUX MPOoOJIeM 1 0OecrieueH s nepexoa K yCTOMYNBOMY Pa3BUTHIO, PAlUOHAILHOMY
WCIO0JIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;
3aMHTEPECOBAHHOCTD B MOJYY€HUN OMOJOTHYECKUX 3HAHUH B IIEJIAX MOBBIIICHUS 001 KYIbTYpHI,
€CTECTBEHHO-HAyYHOUN TPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKITHOHAITHHOU IPAMOTHOCTH
oOyJarormuxcsi, GopMUPYyEeMOU MPU U3YICHUH OMOJIOTHH;
MMOHMMAaHKE CYITHOCTU METO/I0B MIO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCII0JIb30BATh MOJTy4yaeMble 3HAHUA JUIS aHaIu3a U 00bACHEHUS SBICHUI OKPYXaIOIIero Mupa u
MIPOUCXOIAIINX B HEM U3MEHEHHI, yMEeHUeE JieflaTh 000CHOBAaHHBIE 3aKIIIOUEHUSI HA OCHOBE
Hay4YHBIX (PAKTOB M UMEIOIIUXCS TAaHHBIX C LIEIBI0 OJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;
CIOCOOHOCTH CAaMOCTOSITENILHO MCIOJIb30BaTh OMOJIOrMUECKUEe 3HAHUS IS PEIleHus: IpoOieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;
OCO3HAHUE LIEHHOCTH HAYYHOU eATEeIbHOCTH, TOTOBHOCTb OCYILIECTBIIATH IPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTb U CLIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHUIO M CaMOOOPA30BaHHIO, K AKTHBHOMY
MOJIy4YEHHUIO HOBBIX 3HAHUH MO OHOJIOTHH B COOTBETCTBHUHU C )KMU3HEHHBIMU OTPEOHOCTSIMH.
METANPEIMETHBIE PE3YJIbTATbHI

MetanpeameTHbIe Pe3yIbTaThl OCBOEHUS y4eOHOTO IpeaMeTa «broIorus BKII0YAroT:
3HaYUMBIE I (POPMHUPOBAHUS MHUPOBO33PEHHS 00YUAIOIIUXCS MEKIUCITUTUIMHAPHBIC
(MexTmpeMeTHbIE) 00IIIeHayYHbIE TTOHATHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHON KapTHHBI MHpa U
crenuguKy METOJ0B MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHs,
SBJICHUE, TIPOIlecC, CUCTeMa, HAyYHBIN (DaKT, MPUHIIUII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCleI0OBaHUE, HaOII0IeHUE, H3MEPEHUE, SKCTIEPUMEHT U IPYTHX), YHUBEPCATbHbIC yU4eOHbIE
JecTBU (MO3HABATEbHBIE, KOMMYHHKATHBHBIC, PETYISTUBHBIE), 00ECTIeUNBAIOIIINE



¢dhopmupoBanre PyHKIIMOHATEHOW IPAMOTHOCTH M COITUAIBHOM KOMITETEHIIUU 00yYaroIIuXcs,
CIOCOOHOCTh O0YUYAIOIIMXCS UCIIOJIB30BAaTh OCBOCHHBIE MEXKAUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS ¥ YHUBEPCAIbHBIC yueOHbIE ICHCTBUS B MO3HABATEIIHHON U
COLIMAJIbHON ITPAKTHKE.

MetanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPETHETO 00IIIero 00pa30BaHUs JOJKHBI
OTpaXKaTh:

OByajieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBATEH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;
WCIIOJIb30BATh MPU OCBOCHHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIICHHS (aHan3a, CUHTE3a,
CpaBHEHMSI, KJIaCCU(PUKAUHU, 0000IIEHHS), PACKPBIBATh CMbICII OMOJIOrMUYE€CKUX MOHITUI
(BBLIEISITH UX XapaKTepPHBIC MPU3HAKH, YCTAHABIMBATH CBS3U C IPYTUMU TIOHSATHSIMH );
OTIPENIETISATh 1EJH eI TEIIbHOCTH, 3a71aBast MapaMeTpbl U KPUTEPUHU UX TIOCTHKEHUS, COOTHOCUTh
pe3ynbTaThl IEATETLHOCTH C TIOCTABJICHHBIMU 1ETISIMU,

WCII0JIb30BaTh OMOJIOTUYECKHE ITOHITHS TSl OObSICHEHUS (DAKTOB U SBJICHUI KUBOW MTPUPOJIBI;
CTPOUTH JIOTUIECKUE PACCYXACHUS (MHIYKTUBHBIC, ICyKTUBHBIE, TI0 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH ¥ IPOTUBOPEUYHS B PACCMATPUBACMBIX SBJICHUSAX, (DOPMYIUPOBATH BHIBOIBI U
3aKITIOUEHUS;

MPUMEHSTh CXeMHO-MOJICIIFHBIC CPEJICTBA JIIS TIPEJCTABIICHUS CYIESCTBEHHBIX CBSI3eH U
OTHOIIIEHUN B U3y4aeMBbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUNN PA3HOTO PO/,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IIJIaH pelIeHUs MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIUXCS MAaTEPUATBHBIX
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIHTATOB LEJISIM, OIICHUBATD
PHUCKHU MOCIEACTBUN NESATENbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSIX pPEalbHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHE TeHCTBHS:

BIIaIETh HaBbIKaMU y4eOHO-UCCIIEIOBATEILCKOM U MPOEKTHOM JIeATEIbHOCTH, HABBIKAMU
paszpeleHus npoosieM, CoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJI0B
pElIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

MCIO0JIb30BATh PA3IMYHbIE BUJBI JESTEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMUS, €r0
HUHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHUIO B YUEOHBIX CUTYALIUAX, B TOM YHCIIE MPU
CO3JaHUU Y4EOHBIX U COIMABHBIX IPOEKTOB;

(hopMHUPOBATh HAYYHBIN TUIT MBILIUICHUS, BIa/IETh HAYYHONH TEPMHUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7]aUul B 00pa30BaTEIbHOM AESITELHOCTU U KU3HEHHBIX
CUTYaIUSIX;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyallu3UPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€
pelIeHns, HaXOAUTh apTyMEHTHI JIJIs I0Ka3aTelbCTBA CBOMX YTBEPKICHHIM, 3a/1aBaTh MapaMeTpsl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS 3a]]aul Pe3yabTaThl, KpUTHUECKU OILIEHUBATH UX
JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;



OCYIIECTBIISTH II€JICHANIPABICHHBII MMOMCK MEPEHOCA CPEACTB U CIIOCOOOB JCHUCTBUS B
podecCHOHANBHYIO CPEyY;

YMETh MIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTHUYECKYIO0 00aCTH )KU3HEACATEIbHOCTH;
YMETh HMHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC UJICH, IPEAJIaraTh OPUrHHAIBHBIC MOIX0AbI H PELUICHHS, CTABUTH MPOOJIEMBI U
3aJ1au, JOIYCKAIOUINe aJIbTEPHATUBHBIE PELICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX ICTOUHUKAX HHPOPMALIMH (TEKCTE y4eOHOTO MOCOOHS, HAydHO -
MOMYJISIPHOM JINTEpaType, OMOIOrMYECKUX CIIOBApsX U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, B IHTEpHETE), aHATM3UPOBATH HH(POPMAIMIO pa3IMYHBIX BUJOB U (OPM MPEICTABICHHS,
KPUTHYECKH OLIEHUBATh €€ TIOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(hopMyIHpPOBaTh 3aMPOCHl U IPUMEHSTH Pa3TUYHBIE METO/IbI TIPH MOUCKE B 0TOOpE OMOJIOTUYECKOM
nH(popMaIuu, He0OX0MMOM TSl BBITIOJTHEHUS yUeOHBIX 3a/1a4;

MIPUOOPETATh OMBIT UCTIOIb30BaHUsI HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (DOpMY IIpeJICTaBIeHNs OMOJOTHYecKoi nH(popMaluu
(cxembl, rpauku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

HCI0JIb30BaTh HAyYHBIN SA3bIK B KQUECTBE CPEJICTBA IpU paboTe ¢ OMOJOrn4eckoi nHpopMauei:
MPUMEHTh XUMUYECKHe, (GU3HUecKrue U MaTeMaTUYeCKie 3HaKU U CUMBOJIBI, (DOPMYJIbL,
ab0peBHaTypy, HOMEHKJIATypy, UCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE
CpeICTBa HArJSAHOCTH;

BJIaIETh HaBBIKAMU PACIIO3HABAHUSA U 3alIUTHI HH(POpMaIy, HHPOPMAIIMOHHOM 0€30MacHOCTH
JMYHOCTH.

OsiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o0menmne:

OCYIIECTBIIATh KOMMYHUKAIIUH BO BCeX cepax )KU3HH, aKTUBHO Y4aCTBOBAThH B AUAJIOTe WIN
IMCKYCCHH IO CYIIECTBY 00CYKJaeMOM TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CY)KICHUS
OTHOCHTEJIBHO BBITIIOJIHEHUS NIpeUlaraeMoii 3a/1au, yUuThIBaTh HHTEPECHI U COINIACOBAHHOCTh
MO3ULMH APYTUX YYACTHUKOB JTUAJIOra WM TUCKYCCUM);

pacro3HaBaTh HeBepOaJbHbIE CPEACTBA OOIEHUS, TOHUMATh 3HAYCHUE COLUANIbHBIX 3HAKOB,
IPENOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYyallui, YMETh CMSTr4aTh KOHQUINKTHI U BECTU
IIEPEroBOPHI;

BJIaJIeTh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS APYTUX
JHo/ieH, MPOSIBIIATH YBaXKUTEJIBHOE OTHOILIEHHE K COOECeTHUKY U B KOPPEKTHOU hopme
(bopMynupoBaTh CBOU BO3PAXKECHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHsI C UCIOJIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMeCTHAas 1eSITeILHOCTD:

IIOHMMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMAH/IHOM U MHIMBUAYalbHON pabOThI IPU PELICHUN
O10JI0OTHYECKOH MPOoOsIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYNIOBBIX (POpM
B3aMMO/ICHCTBUS IIPU PeLIeHUH yueOHOU 3a1a4H;

BBIOMPATh TEMAaTUKY U METO/IbI COBMECTHBIX JIEMCTBUI C y4ETOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN KaXI0TO Yj€Ha KOJUIEKTHBA;

MIPUHUMATD L€ COBMECTHON JESITEIHOCTH, OPraHU30BbIBAaTh U KOOPANHHUPOBATh IEHCTBUS 110 €€
JOCTHKEHHIO: COCTABJIATH IUIAH IEHCTBUMN, pacIPEeIATh POJIU C YUETOM MHEHUH YYaCTHHUKOB,
o0CyX/1aTh pe3yJabTaTbl COBMECTHOM paboTHI;



OLICHUBATh KAYECTBO CBOETO BKJIAJa U KaX/IOTO yYaCTHUKA KOMaH/Ibl B OOIIUI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;
IpeiaraTb HOBbIE IPOEKTHI, OLIECHUBATh UJIEU C [TO3ULIUU HOBHU3HbI, OPUTUHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;
OCYILECTBIIATh O3UTUBHOE CTPATErMUECKOE NTOBEJCHNUE B PA3IMUHBIX CUTYalUsIX, IPOSBIIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIHATUBHBIM.
OgyajeHHe YHMBEPCAJIbHBIMH PeryJATUBHBIMU JAeiiCTBUAMM:
1) camoopranuzanus:
HCI0JIb30BATh OMOJIOTMYECKHE 3HAHUS JUIs BBISBICHUS POOJIEM U UX PEILIECHUS B )KU3HEHHBIX U
y4eOHBIX CHUTYalUsX;
BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JIEMCTBUAX U MOCTYNKAaX MO OTHOWIEHHIO K )KUBOM MTPUPOJE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPY)KaIOINX;
CaMOCTOSITEJIBHO OCYIIECTBIIATH M03HABATEIbHYIO JAESITEIbHOCTb, BBISBISATH MPOOIEMBI, CTABUThH U
(dbopMynupoBaTh COOCTBEHHBIE 331a4i B 00pa30BaTeIbHON JESITEIbHOCTH U )KU3HEHHBIX
CUTYaIUsIX;
CaMOCTOSITENIBHO COCTABJISTH IJIaH PEIIeHHs] TPOOJIEMBI C YUETOM UMEIOIIHUXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUI;
JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco6cTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO IIUPOKON SPYAULIUU B Pa3HBIX 00IACTAX 3HAHUH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.
2) CaMOKOHTPOJIb:
JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JACSTEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BJIIETh HaBBIKaMU MIO3HABATENbHOM pedieKCHH KaK 0CO3HAHUS COBEpPIIAeMbIX IEHCTBUN U
MBICIIUTEIBHBIX MIPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHMM, HCIOIB30BATh NPUEMBI pedIeKCHH IS
OILICHKH CUTYyalll{, BEIOOPA BEPHOTO PEILICHHUS;
YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHHXKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
3) npuHsATHE Ce0s1 U APYrUX:
MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYrUX IIPU aHAJIU3€E PE3yIbTaTOB ACSITEIbHOCTH;
MpPHU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHU;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMH IPYTOrO YeIOBEKa.
HNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHHs nporpammbl COO no 6uosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue A yueOHoro npeamera «bruonorusy HaydHble 3HaHUS, YMEHUS U
crocoObl JIEWCTBUI 110 OCBOEHUIO, HHTEPIIPETALIMH U Pe0Opa30BaHUIO 3HAHUHN, BUIbI
JeATeIbHOCTH O MOJYYEHUIO0 HOBOTO 3HAHMSI U PUMEHEHUIO 3HAaHUN B pa3IMUHbBIX y4eOHBIX
CUTYaIUsIX, a TAK)KE B peabHBIX )KU3HEHHBIX CUTYAIIUIX, CBA3aHHBIX ¢ Onojorueil. B mporpamme
IIpEeIMETHBIE Pe3yNbTaThl PECTABICHBI 110 r0J1aM 00yUeHHS.



[IpenmeTHbie pe3ynbTaThl OCBOSHH yueOHoro npeamera «buonorus» ¢ 10 knacce n0mKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUPa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKUX U 3apyOKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATHFHON TPAMOTHOCTH YeJIOBEKa JUIsl PELICHNUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COJAEPKAHNE OMOJOTMUYECKUX TEPMUHOB U MMOHSATH: )KU3Hb, KJIETKA, OPTaHU3M,
MeTabo0su3M (0OMEH BEIIECTB U MPEBPAIICHHE YHEPTUH ), TOMEOCTa3 (CaMOPETYIISIINA), YpOBHEBAsS
OpraHu3alus )KUBbIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PENPOAYKIMS), HACIEACTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE U3J1araTb OMOJIOTHYECKUE TEOPHUH (KIETOYHASI, XPOMOCOMHAs!, MyTallMOHHAs, LIEHTpaIbHAs
JorMa MOJIEKYIsipHON Onosorun), 3akonsl (I'. Mennens, T. Moprana, H. U. BaBunosa) u yuenus (o
LIEHTPax MHOr000pasus U MPOUCXOXKAEHUs KyIbTypHbIX pactenuid H. V. BaBuiiosa), onpenensats
TpaHUIIBI KX PUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAAMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HaOJII0IEHUE U ONIMCAHUE KUBbIX
CHCTEM, MPOLIECCOB U ABJIEHUI, OpraHu3alus U NpoBeAeHNE OUOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBH)KEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCIMOCTH MEK]y UCCIIETyeMbIMU BEJIMUYNHAMU,
00BsICHEHHE MOTYUYEHHBIX PE3YyIbTaTOB, UCIOJb30BaHHBIX HAYYHbBIX OHATUH, TEOPUN U 3aKOHOB,
YMEHHE JIeNaTh BHIBObI HA OCHOBAHMH IOJIyYEHHBIX Pe3y/IbTaTOB;

YMEHHE BBIJIENATH CYLIECTBEHHbIE TPU3HAKU BUPYCOB, KIIETOK IPOKAPHOT U 3YKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: 0OMEHA BEUIECTB U
MIPEeBPALIEHUS SHEPTUU B KIIETKE, POTOCHHTE3A, IIJIACTUYECKOTO U SHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJI0JJOTBOPEHHUS, PA3MHOKEHHS, HHIANBUIYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHSTh NOJy4YEeHHbIE 3HAHU [T OOBSACHEHUS! OMOJIOTMYECKUX IPOIIECCOB U SIBJICHUH,
IUISL IPUHATHS IPAKTUYECKUX PEIIEHUH B MOBCETHEBHOM JKU3HU C LIENIbI0 00eCeueHHMsI
0€30I1aCHOCTH CBOETO 3/I0POBbsSI U 3[J0POBbS OKPYXKAIOIIUX JI0/IeH, COOIOAEHUS HOPM I'PaMOTHOIO
MIOBEJICHUSI B OKPY’KaIOIIeH IPUPOJHOH cpelie, TOHUMaHue He00X0AUMOCTH UCIIOJIb30BaHMS
JOCTHXKEHUM COBpeMEHHOM OMOI0TMK U OMOTEXHOJIOT U Ul PALlMOHAIBHOTO
IIPUPOJIOTIOJIB30BAHHUS;

YMEHHUE PelIaTh 3JIEMEHTAapHbIE FTeHETUUYECKUE 3314l HA MOHO- M TUTHOPUAHOE CKpEIMBaHUE,
CLIETIJIEHHOE HACJIEZIOBAaHUE, COCTABIIATh CXeMbl MOHOTMOPHIHOTO CKPELIUBaHMs U1 IPEACKa3aHus
HacJleI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MpaKkTHUecKue paboThl, cOOMI0IaTh paBuIa Ipu padboTe ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE KPUTHYECKU OLEHUBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO OMOJIOTUYECKOTO COAEp KaHus,
BKJIFOYAIOLIYIO [ICEBAOHAYYHbIE 3HaHUS U3 Pa3IMUHbIX HCTOYHHUKOB (CpEeICTBA MaCCOBOM
uHGbOpMaLUY, HAYYHO-TIOMYJISIPHbIE MaTepUalIbl), STUYECKUE acTIeKThl COBPEMEHHbIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMIIMHE, OMOTEXHOIOT HH;

YMEHHUE cOo3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE M YCTHBIE COOOIIeHN, 0000111asi OMOJIOTHUECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJIb30BATh MOHATUHHBIN anmapar
ouosoruu.



TEMATHUYECKOE IINTAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2
MONOTHA Kak Hayxa 0 0 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 K 3 0 0
MBBIE CHETEMBI I X Opranisatius https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 X 24 1 3,5
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 9 0 0
FSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 9 1 0 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 14 0 0,5
OPraHu3MoOB https://m.edso0.ru/7f41c292
Cenekuus opranu3mMoB. OCHOBBI bubnnoreka [JOK
7 7 1 0
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

KosmuecTBo yacos DJIeKTPOHHbIE
ara undgpoBbie
Ne i/ Tema ypoka Konrpoasubie | IlpakTHueckue A op
Bceero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
bu6moreka [IOK
2 1
OOBEKTHI UCCIIEIOBAHMS B OMOJIOTHN 0 0 httos://m.eds00.ru/8636122
bu6moreka [IOK
3 M i 1 0 0
CTOAR HOSHAHHA HKHABOH HPHPOAH https://m.eds00.ru/863e6122
4 buonoruueckue cucTemMsbl, MPOLIECCHI 1 0 0 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
5 O6006mmenue TeMbl: «OCHOBHBIC 1 0 0
CBOICTBA KHUBOU MaTEPUN»
5 MonexynsapHblii ypoBeHb. O01ias 1 0 0 bubnuoreka [JOK
XapaKTepUCTHUKA. https://m.edso00.ru/863e674e
7 XUMHUYECKUH cOoCcTaB KieTKu. Boa. 1 0 0 Eubmorexa HOK
https://m.eds00.ru/863e674e
8 MuHepalibHbIE BENIECTBA U UX POJIb B 1 0 0 bubnuoreka [JOK
KJIETKE https://m.eds00.ru/863e674e
bu6mmoreka [JOK
9 JI 1 0 0
FITIHZIBE H X SHATCHHC UL KTETIH https://m.eds00.ru/863e6b72
10 I1.P. Nel: «O6HapyxeHHe JTUIUI0B C 1 0 1
MOMOIIIBIO0 KAU€CTBEHHOW PEaKLIU
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YrieBoasl ¥ UX POJIb B

bubmuoreka [JOK

1 KU3HEJIEATEIIbHOCTH KIIETKU 0 https://m.eds00.ru/863e6b72
12 IT.P. No2: «O0HapyKeHue yrieBoI0B 1
C TIOMOIIBIO KAYECTBEHHOMN PEAKIIUN»
bubnuorexa [JOK
13 Bbenku. CocTaB u cTpoeHne 6eIKoB 0 httos//m.e dSO(])_.[ru 186366b72
bubnuorexa [JOK
14 DyrKuny benkos 0 https:// m.edsocl)_.[ ru/863e6b72
15 IT.P. Ne3: <<O6Hap}I)KeHI/Iv€ OEIJIKOB C 1
TTOMOTIIHIO KAU€CTBEHHON PEAKIIUI)
®epMeHThl — OHOJIOTHYECKHE
KaranuzaTtopsbl. JJabopaTtopHas
16 pabota Ne 1 «M3yuenue 05 bubmuorexa [JOK
KaTAIUTUYECKOW aKTUBHOCTH https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha IPUMEPE aMHJIa3bl
WJTU KaTajiasbl)»
17 Hyxnennossie kucnotsl. JJHK, PHK 0 Et?[?sH;I;T:cizcEIﬁ/I; 6306d5¢
bubmuorexka [JOK
18 AT® u pyrue HyKICOTH B! IICTKH 0 https:// m.edsoc%.I ru/863e6d5c
19 Butamunsel 1 ux posas B 0 bubnnoreka [JOK
JKA3HEIEATEILHOCTHU KIIETKU https://m.edsoo.ru/863e6d5c
20 Hcropus u meToapl U3ydeHus 0 bubnuoreka [IOK
kietku. Kinerounas teopus https://m.edso0.ru/863e6e88
21 Kinetka xak nienoctHad >kuBas 0 bu6mmoreka [JOK
cucremMa https://m.edso0.ru/863e6e88
29 Crpoenue kierku. Knerounas 0 bubnunoreka [JOK

MeMOpana. [{uTtoriasma

https://m.edsoo.ru/863e6e88
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bubmuoreka [JOK

23 SIC. Pubocomst htps://m.eds00.ru/863e6e88
bubnuorexa [JOK
24 Aapo. https://m.edsocI)_.[ ru/863e6e88
o5 Bakyonu. Komiuiekce ['osbmxkn. bubnuorexa [JOK
JInzocomsl. https://m.edso0.ru/863e6e88
26 Muroxonapuu. Ilnactunsl. bubnuorexa [JOK
OpraHouibl IBUKEHUS https://m.edso0.ru/863e6e88
CrpoeHne npoKapuoTUYECKOH U bubmorera [JOK
27 > yKAPHOTHHECKOH KIETKIL, https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢
28 O06001eHre TeMbl: « XUMHYECKHI
COCTaB M CTPOCHHE KIICTKI
29 K.P. Nel: «XuMnueckuii coctaB u
CTPOCHHE KIICTKNY
bubmuorexa [JOK
30 OOMEH BELIECTB WX META00IN3M httos://m.e dsogru 18636766¢
bubnmuoreka [JOK
31 Potocnres. https:// m.edsoc%.I ru/863e6e88
bubmuorexka [JOK
32 Xemocuires https:// m.edsoc%.I ru/863e6e88
. bubnuoreka [JOK
33 Dnepreteckuii oomen https:// m.edsocl)l. ru/863e7aae
34 ’Ku3HeHHBIN MK KIeTKU. [{enenue bubmuoreka [JOK
KJIIETKA. MUTO3 https://m.edsoo.ru/863e7dc4
35 Buocunres O6enka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
36 Tpancnsanus — 6uocuHTe3 Oenka bubnuoreka [IOK
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Hexnerounsie hopmbl )KU3HA —

bubmuoreka [JOK

37 BUPYCBI https://m.edso0.ru/863e7540
38 O060011IEeHE TEMBI:
« >KI/I3H€)I€$[TGJH)HOCTI) KIICTKIN»
@opMBI PA3MHOKEHUS OPTaHU3MOB. bubmorera [JOK
39 Becroroe pasMHOKEHHe, https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmnoreka [IOK
40 Meiios https:// m.edsocl)_.[ ru/863e7fda
41 OO6pazoBaHue U Pa3BUTHE MOJOBBIX bubmuorexa [JOK
KJIETOK. https://m.edso00.ru/863e81b6
bu6moreka [IOK
42 OmofoTBOpCHHE. https:/ m.edso;I ru/863e81b6
43 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoB. DMOpHOTEHE3. https://m.edso0.ru/863e8436
44 [TocTaMOpHOHATBHBIN TIEPUOT bubnuoreka [IOK
pa3BUTHS https://m.eds00.ru/863e8436
bu6mmoreka [JOK
45 Ouroreres sexosexa https:// m.edsoc%.I ru/863e8436
O000I11IeHHE TEMBIL:
46 « Pa3MHOXeHue 1 UHIUBUAYAIbHOE
pa3BUTHE
K.P. No2: «KusneneareiprHOCTD
47 KieTku. PasMHOKeHUE 1
WHIUBUAYaIbHOE PA3BUTHE
48 I'enernka — Hayka o bubnuoreka [IOK

HaCJICACTBECHHOCTH U U3MCHYUBOCTH

https://m.edso0.ru/863e86f2
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3aKOHOMEPHOCTH HACTIEAOBAHUS

bubmuoreka [JOK
49 npusnaros. Monornbpuanoe 0 https://m.edsocIJ_.[ru/863e8878
CKpEIIMBaHUE
50 Pemenue 3a1a4 Ha MOHOTHOPUTHOE 0
CKpeIIUBaHUE.
UTHOPHIHOE CKpEIMBaHUE. 3aKOH
51 fel’.aBI/II:)I/Ii[/IOFO H&iJIHeIJJOBaHI/Iﬂ 0 bubmmorera [JOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
59 Pemrenue 3agau Ha quruOpuaHOE 0
CKpEIIUBaHHE.
53 VYcnoBus BBIIOJIHEHHS 3aKOHOB 0 bubnuoreka [IOK
Mennens https://m.edsoo0.ru/863e89a4
54 CremieHHoe HacJIeIOBaHue 0 bu6moreka [IOK
MPU3HAKOB. https://m.edso0.ru/863e8c60
55 I'enetnka nona. HaciaemoBanue 0 bubmuorexa [JOK
MPU3HAKOB, CUEIUICHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
56 Pemenue 3agau Ha CICIIIICHHOE 0
Hacje10BaHUE PU3HAKOB
H3menunBocth. HenacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
57 pabota Ne 2. Uzyuenue 05 bubnuoreka [IOK
MOIU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psaa U
BapUallMOHHON KPUBON»
bu6mmoreka [JOK
58 HacnencrtBenHas N3MEeHUYHUBOCTb. 0 htts://m.edsoo.ru/863e8efe
59 I'eneTuka u 310pOBbE UYEOBEKA 0 bubmnorexa [IOK

https://m.edso0.ru/863e8d78
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bubmuoreka [JOK

00 METOZILL reHeTHK ok 1 https://m.eds00.ru/863e8d78
O06001IeH e TT0 TEME
61 «HacnencTBeHHOCTh U H3MEHYUBOCTh 1
OpPTaHU3MOB»
bubmmoreka [{OK
62 Ceneiuns kax Hayka H npouece 1 https:// m.edsocl)_.[ ru/863e9214
63 Merto1ibl ceneKIuu pacTeHU 1 1 bubnuoreka [JOK
’KMBOTHBIX https://m.eds00.ru/863e9214
64 JIOCTIKEHMS CEJIEKIUU PACTEHHH U 1 bubnuoreka [JOK
JKMBOTHBIX https://m.eds00.ru/863e9214
65 buoTexHosorus kak oTpacib 1 bubmuorexa [JOK
MIPOU3BO/ICTBA https://m.eds00.ru/863e9336
66 O6006menne TeMbl: «OCHOBBI 1
CETICKITUID
K.P. Ne3 o Temam:
67 «HacnenctseHHOCTE 1 1
U3MEHYHBOCTh. OCHOBBI CECIICKIIHI)
68 Anamu3 K.P. 3aniura TBOpuecKkux 1
pabot
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

buonorus - 10 knace, Ilaceunuk B.B., Kamenckuii A.A.

buonorus -11 knacce, ITaceunuk B.B., Kamenckuit A.A.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
nporpamma o 6uosioruu 10 - 11 kiace

COOpHHUK 3aJ1a4 10 TeHETUKE

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
MHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru









