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[Ipu pa3paboTke mporpamMmbl MO OHUOJIOTUU TEOPETUYECKYI0 OCHOBY IJISi ONPEICICHUS
MOAX0/J0B K (POPMHUPOBAHUIO COJEpKkaHus yueOHoro npenmera «buonorus» (6a30BbIi ypOBEHD)
coctaBwi: KoHuentyanbHbie mnonoxkenus OI'OC COO o B3anuMOOOYCIOBIECHHOCTH IICJICH,
COJIep’KaHus, PEe3yJbTaTOB OOy4YeHHs] U TpPeOOBaHUN K YpPOBHIO TOJATOTOBKH BBITYCKHUKOB,
MOJIOKEHUS 00 OOMMX MEeNsX W MPHUHIMIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpenHero ooduiero odpaszoBanusi B Poccuiickoil denepauyu, a Takke IMOJIOKEHUS O
cnenuduke Ouonoruu, €€ B3HAYCHUM B TIO3HAHWW OJKMUBOW TPUPOJBI W OOECIeYCHUH
CYILIECTBOBaHMs 4eloBeuecKoro oodmiectBa. COrnacHO Ha3BAaHHBIM IOJIOXKEHHSIM, OINpeaeIeHbI
OCHOBHBIEC (DYHKIIMU IPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Gwonoruu JaéT MpeICcTaBICHUE O IENsIX, 00 00IIel cTpaTeruu 00y4YeHuUs,
BOCIIUTAaHUS W Pa3BUTHS OOyYarOMUXCS CpeacTBaMu ydeOHoro mpenmera «buomorus»,
ompezenseT o0sA3aTeNbHOE TNPEAMETHOE COJIEpKaHue, €ro CTPYKTYpy, paclpeleieHHue 1o
paszenaM M TeMaM, PEKOMEHIyeMYIO MOCJIeI0BaTeIbHOCTh M3yUeHHUs y4eOHOro marepuania ¢
y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEILHOTO TpoIlecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUarOIINXCS.

B nporpamme mo OuonorMuM TakKe YUHUTHIBAIOTCA TpPeOOBAaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeIMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIHHON JIEATEIIBHOCTH/YUEOHBIX JIEUCTBUN 00YUAIOIINXCS 110
OCBOEHUIO COJIEP KaHUs OMOJIOTHYECKOro 00pa3oBaHusl.

B mporpamme mo Oumosorum (10—11 kmaccel, 6a30BBIii YpOBEHb) peaM30BaH MPUHITUTI
NPEeMCTBEHHOCTH B UW3y4YeHMHM Ouoyioruu, Omaromaps dYemy B HEW mpocMaTpuBaeTrcs
HATPaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX ¢ (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[EHHOCTHBIX OpPUCHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e >KU3HU U OEpeKHbIM OTHOILIEHHUEM K OKpYKarolen
npuponHoit cpene. [losTomMy Hapsigy c¢ u3ydeHHEM OOIIEOMONOTHYECKUX TEOpHid, a TaKkKe
3HAHHUW O CTPOSHUH JKMBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B TPOTpaMMe TI0 OHMOJIOTUM YJEJIEHO BHHUMAaHHE HCIOJIH30BAHUIO MOJIYYSHHBIX
3HAHUN B TTOBCEIHEBHOM KM3HU AJISl PEIICHUs MPUKJIAJHBIX 3a/1a4, B TOM YUcie: TpopUIaKTUKU
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  4YENOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS PKOJOTMYECKH I€JIeCO00Pa3HOr0 MOBEACHUS B OKpPY’KaIOLIeH MPUPOAHON cpere,
aHAJIM3a BIIMSHHUS XO3SWCTBEHHOW JIEATEIHHOCTH YEJIOBEKA HA COCTOSHUE NPHPOJIHBIX U
UCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHMs K MPUKIAJHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMeTra «bruoNOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO 00ECTeYeHHs YCIOBUM ISl pelIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKoro o0pa3oBaHusi, KOTOpask MpeArnoiaraet
(dhopMupOBaHHE Yy OOYYAIOMIMXCS CIIOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHHUSM JTUHAMUYIHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OnHa
obOecrnieunBaeT (GopMUpOBaHHE y OOYYAIOIMIMXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHpA,
pacmmpsieT U 0000IaeT 3HAHUS O KUBOU MPUPOJC, €€ OTIIMIUTEIIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii U DHBOJIIOLUHU, CO3MaET YCJIOBUSA JUIS: TO3HAHUS 3aKOHOB >KMBOHM TNPUPOIHI,
(hopmupoBanus (HyHKIIMOHATBFHOM T'PAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOrO M Oe3omacHoro oOpasa
YKU3HU, SKOJIOTUIECKOTO MBIIIJICHUS, [ICHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOE U YEITIOBEKY.

Bonpimoe 3HadeHWe OWONOTHSIT WMEET TAaKXKe JUIS PEIICHUS BOCIUTATCNBHBIX H
Pa3BUBAIOIIMX 3a]1a4 cpeHero odiero o0pa3oBaHus, colMaan3anuu ooyJaromuxcs. M3ydenne
OHOI0THH obecrieynBaeT yCIIOBUS TUTST (dbopMupoBaHUS UHTEIJICKTYalbHBIX,
KOMMYHHKAIIMOHHBIX W MH(POPMAIIMOHHBIX HABBIKOB, SCTETHUYECKON KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpaIi OWOJIOTHYECKUX 3HAHUHN C TPEJICTABJICHUSIMH W3 JPYTUX YYCOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHble MONT0KEHHS O MPeAHA3HAYEHUU YUueOHOTrO
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npenMera «bHOJOTHS» COCTaBWIM OCHOBY [UIsl ONpEIENICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUsI, MPEJCTABICHHOTO B IIpOrpaMme 1o OMOJIOTHH.

OT60p conepkanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYAIOIIUECs TOJKHBI
OCBOUTH 3HAHHS U YMEHHS, 3HaYUMbIe IS (OpMHUPOBaHHS OOIIEH KyJIbTYpbI, OMPEACIISIONINe
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKpY’KaIOLIEH MPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HHU U MPAKTUUECKOU nedaTebHOCTH. Oco00e MECTO B ITOM CHUCTEME 3HAHUH
3aHMMAIOT JJEMEHTBl COJAEP)KAaHUSA, KOTOpble CIIy>)KaT OCHOBOM Ui  (OPMHUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTMHE MHpa M LEHHOCTHBIX
OPUEHTALMSIX TUYHOCTH, CITIOCOOCTBYIOIIMNX TYMaHHU3AIIMK OMOJIOTHUYECKOTO 00pa30BaHuUs.

CTpyKTypHpOBaHHE COJEpPKaHHUS ydeOHOTO Marepuajga B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM MPHUPOJBI, O €€ YpPOBHEBOM OpraHu3alud MU 3BOJIIOIUU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTO mnpeamera «BHoiorusy BbIIEICHBI CIEAYIONUE COAepPKATeIbHbIC JINHUU:
«buonorus kak Hayka. MeTo/Ibl HAy4YHOTO To3HaHUsM», «KieTka kak OMOoJoTHYecKasl CHCTEMay,
«Opranmusm kak Ouosiornyeckas cuctema», «CuctemMa ¥ MHOroodpasue OpraHHYecKOro Mupay,
«IBOJIOLHUS )KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTHY.

Henr m3yuyenus: ydueOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00yJaronMMuUCs 3HAHUSAMH O CTPYKTYpHO-(QYHKIMOHATBHOW OpPraHW3allud >KUBBIX CHUCTEM
pa3HOTO paHra u NpuoOpeTeHre YMEHUHN UCIIONIb30BaTh 3TU 3HAHUS JJI1 TPAMOTHBIX JIEHCTBUI B
OTHOIICHUU OOBEKTOB KMBOW TIPUPOJIBI U PEIICHUS PA3IIUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs pelieHrueM CIEeIYOIUX 3a/1ay:

OCBOEHHE OOYyYarOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3ax, MpaBWIaX, CIYKallMX OCHOBOH Il (OPMHUpPOBAHUS
NPEJCTABICHUN O €CTeCTBEHHO-HAyYHOW KapTUHE MHUpAa, O METOAaX HAy4YHOIro IO3HAHUS,
CTPOCHMHM, MHOTOOOpa3Mu M OCOOCHHOCTSX KHUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3alluu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

(dbopMupoBaHre y OOYyYarONIMXCs MMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B IpoOIecce aHaIM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJOTUU HAYyYHBIX B3TJISI/IOB,
UJIeH ¥ TIOJIX0/I0OB K U3YUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AINH;

CTaHOBJICHHE Yy OOydJaromuxcsi oOumel KylnpTypbl, (YHKIHOHAJIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIECHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA >KMBOW MPUPOABI HA
OCHOBaHWU 3HAHUU U OMBITA, TIOJYYSHHBIX MPU U3yUYCHUU OHOJIOTHH;

dbopmupoBaHre y OOy4aroOlmMXCS YMEHHUM WUIIOCTPUPOBATH 3HAYEHUE OWOJIOTHYECKUX
3HAHUA B TPAKTUYECKOM MAESITENbHOCTH YEJIOBEeKa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOIBI,
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHHS K HEW, COOIOICHUS dTUISCKIX HOPM TIPU MPOBEICHUN
OHMOJIOTrMYECKHUX UCCIIEOBAHUM;

OCO3HaHHE IEHHOCTU OMOJOTUYECKUX 3HAHWM ISl TIOBBIIMICHHUS YPOBHS SKOJOTHYECKON
KYJBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NpUMEHEHNE TPUOOPETEHHBIX 3HAHUW M YMEHUW B TIOBCEIHEBHOM JXWU3HHM ISl OLEHKH
MOCJICJICTBH CBOEHM NIEATETLHOCTH TI0 OTHOIICHHWIO K OKPY’)KaroIieH cpene, cCOOCTBEHHOMY
310pOBbI0, 000CHOBaHUE U COOMIOICHNE Mep MPO(PUIaKTUKK 3a00JIeBaHUN.

B cucreme cpennero obuiero odpasosanusi «buonorus», usydaemasi Ha 6a30BOM ypOBHE,
SIBJIICTCS 00s3aTeIbHBIM YYCOHBIM MPEIMETOM, BXOISIIMM B COCTaB IMPEAMETHOW oO0IacTu
«EcrecTBeHHO-HAYUHBIE TPEIMETHI.



Jnis u3yyeHus 6MoIOTUU Ha 6a30BOM YpOBHE CPEJHEro oOIIero o0pa3oBaHUs OTBOIAUTCS
68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMH C OOLIECTBEHHBIMU, TEXHMYECKUMHU U JPYTHMMH
€CTEeCTBCHHBIMU HayKamu, (uiocodueit, 3TUKOW, ICTETUKOW W TpaBoM. Pons Ouonoruu B
(hopMUpOBaHUM COBPEMEHHOM HayYHON KapTHHBI MUpa. Cuctema OMOIOTUYECKUX HaYK.

MeTo1bI TO3HAHUS KUBOU MPHUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONKUCAHUE, U3MEpPEHUE,
KJIacCU(UKAIUsI, MOJCIIUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsi: Y. HapBun, I'. Menaens, H. K. Konsios, Ix. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: « MeTOIbI TO3HAHUS JKUBOW TPUPOIBD».

JlabopaTopHble U NpaKTHYeCKHE PadOThI:

[Ipaktnueckas pabora Ne 1. «lcnonp3oBaHue pa3aUYHBIX METOJOB IPH H3YYEHHH
OHOJIOTrMYECKUX O0BHEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OPraHU3aIHA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Owojoruu. OTIUYHE >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HMX pa3HooOpasue. YpPOBHU OpraHu3aluud OUOCHCTEM:
MOJIEKYJIIPHBIM,  KJIIETOYHBIM,  TKAaHEBbIM,  OPraHU3MEHHBIM,  MOIYJISALHOHHO-BUIO0BOM,
HKOCUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hEPHBIA.

JdemoHcTpaumnu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKU YKU3HW», «YPOBHH OpPraHU3AIMH KUBOU
IPUPOIBDY.

O6opynoBanwue: Moaens Molekybl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHWMHMYECKUH  COCTaB  KIIETKH. XHWMHUYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHThI. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OYHKUIMUA BOJbI M MUHEpaIbHBIX BelecTB B KieTke. [logaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumble
U 3aMEHUMbIE AMHUHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonorndyeckue QyHKIIMN OEITKOB.

®depmeHThl — OMojornyeckue kKaramuzatopbl. CTpoeHHne (epMeHTa: aKTUBHBIA IICHTP,
cyOctpatHas crnenuduuHoctb. Kodepmentsl. Butamubpl. OTianuuss  GEepMEHTOB  OT
HEOPraHUYECKUX KaTallu3aTOpPOB.

YrieBoabl: MOHOCaxapu bl (TIIOKO03a, prbo3a U J1e30Kcuprd03a), Tucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IeJUT0JI03a). buonorndeckue ¢GyHKIUHA
YTJIEBOJIOB.

Junuapl:  Tpurauuepunsl, ¢ochonununel, crepoussl. [unpopunbHO-rHIpodhoOHBIE
cBoiicTBa. buonorndeckue GyHkiuu aumuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB W JIMIHIOB KaK
UCTOYHUKOB YHEPIHUH.



Hyxneunossie kucnotsl: JITHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEHHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne m ¢ynkunun PHK. Bumst PHK. AT®: crpoenue u
GbyHKIUY.

[uronoruss — Hayka o kierke. Kierounass Tteopus — mpuMmep B3aUMOICHCTBUSA HAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEHUS KIIETKH.

Knerka kak nenoctHas xwuBas cucreMa. OO0IIne NMpU3HAKU KJIETOK: 3aMKHYTasi Hapy)KHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmnapat, cuctema cuHTe3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. OCOOCHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kinerounas crenka Oakrepuil. CTpoeHHE 9yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIHUKC, UX (QYHKIUH.
[TnasmaTtnueckass MemOpana, e€ cBoiWcTBa M (QyHkuuu. [luTomnmazmMa u e€ OpraHOUIBI
OnnomemOpanuble opranounsl kietku: IIIC, anmapar ['onbaxku, 1uzocomsl. [lomyaBToHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IUIACTHA.
Bunet mnactun. HememOpanHbie opraHoubl KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIIH,
peCHUYKH, KIyTUKU. DyHKIIMU OpraHoUI0B KJIETKU. BritoueHus.

SAnpo — perynasTopHblil HeHTp KiIeTku. CTpoeHue sapa: sjuepHas 000104ka, Kapuorasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBaun, M. lneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEY,
«Pacnpenenenre XuMUYECKUX JJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuel u cxemsl: «Ilepuoanyeckass TabnuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOBI, «bruocunTes Genka», «CtpoeHue MoJekyisl Oenka», «CTpoenue pepmenTtay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHune 3ykapruoTHYECKON
KIETKW», «CTpOECHHE KUBOTHOM KIETKW», «CTpOCHHE pPACTUTENIbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTPOCHHUE AApa KIETKN», «YTIEBOABDY, «JIMmuab».

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYJIOBaHUE MIJIsi MPOBEACHUS HAOIIOJICHUH,
U3MEpPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTHTENBHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble M NpakTHYeCKHE PadOThI:

Jlaboparopuast pabora Ne 1. «M3ydeHune KaTaqWUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTopHass padota Ne 2. «M3ydeHume CTpOEHHS KIETOK DPACTCHHH, >XHBOTHBIX W
OakTepuil MOl MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax u X OMHCAHUEY.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmen BemecTB, wix MeTabomu3M. AccuMmwAnus (IMJIACTUYECKUH OOMEH) |
JTUCCUMUIISANINS (SHEPTETHUECKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOTO TpoIiecca MmeTadonu3ma. Posb
3aKOHOB COXPAHEHHUS BEILIECTB M SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tunber oOmeHa BemiecTB: aBTOTPOHBIA U rereporpodHslii. Pons depmenToB B 0OMeHe
BELIECTB U MIPEBPALLECHUH SHEPTUHU B KIIETKE.

®dotocunre3. CseroBas u TeMHOBas (a3el (orocunTeza. Peaknuu ¢doTocuHTE3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A AJIs KU3HU Ha 3emiie. Biusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.



XemocuHTe3. XeMOCHHTEe3Upylone Oakrepun. 3HAYCHHE XEMOCHHTE3a JIS JKU3HU Ha
3emuie.

DHepreTHYecknuid OoOMEH B  KJeTKe. PacmieruieHne  BemecTB,  BBIACICHHE U
aKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTalbl JHEpreTuyeckoro ooMena. [ nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM  KIETOYHOE JbIxaHue. OKHUCIHUTEIbHOE
dhochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO 0OMEHa.

Peakuyu marpuuHoro cuHte3a. ['enermueckas wunopmanus u JHK. Peanuzauus
reHeTHYeCKON MH(pOpMaIuu B KJIETKe. | eHeTHUECKUi KOJ M €ro CBOWCTBA. TpaHCKpHUITIIHS —
matpuunblii cuHte3 PHK. Tpancnsnus — 6uocunres 6enka. Dtansl Tpancasiuuu. Koauposanue
aMHHOKHUCIIOT. Pons pubocoM B OnocunTe3e Oenka.

Heknerounsle ¢opmbl ku3HU — BuUpychl. Mcropuss oTkpeiTusi BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LKKIa BUpYycoB. baktepuodaru. boneznu
pacTeHHi, )KUBOTHBIX U YellIOBeKa, BhI3bIBaeMble BUpycamMu. Bupyc nmMmyHoaeduiuTa yesoBeka

(BUY) - BoszOymurenp CIIMJla. OOpaTHas TpaHCKpHUIIWS, peBEpTa3a M WHTErpasa.
[IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.
JdemoHcTpauuu:

[optpets: H. K. Konpuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuet  w cxembl: «Tumbl  muTaHusy, «Mertabonusm»,  «MHUTOXOHAPUS,
«JHepretnueckuii oOMmen», «Xmnopomiact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢bynkuuonupoBanue reHa», «CuHte3  Oenka», «l'eHermueckuit  kom», «Bupyce,
«baktepnodarn», «Ctpoenune wu xku3HeHHbld 1Mk Bupyca CIIMla, Oakrepuodaray,
«Pennmukanust JTHK».

O6opynoBanue: moxaenu-ammukanuu «Yasoenune [IHK u tpanckpunims», «buocunres
oenkay, «CTpoeHue KIETKW», Mosielb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KneTounblii 1ukm, WM KU3HEHHbIM IUKN KieTku. MuTtepdasa um muto3. Ilpomeccsl,
nporekaronue B uHTepdasze. Permmukanus — peakuust matpuuHoro cunte3za JIHK. Crpoenne
XpoMocoM. XPOMOCOMHBIH HA0Op — KapuOTHUIl. J[MIUTOMAHBIA W TaIUIOMAHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonornueckre OCHOBBI Pa3MHOXKEHUS U MHIWBUIYAIBHOTO Pa3BUTHUS
OpPraHU3MOB.

lenenne knetkn — muro3. Cragum muto3a. I[lpouecchl, mpoucxonsiiue Ha pas3HbIX
CTaaUsAX MUTO3a. BHOJIIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemas rudenb KIeTKH — aromnTo3.

@opMbl  pa3MHOXKEHHsSI OpraHu3MoOB: Oecrosioe M MojioBoe. Buapl  Oecroioro
Pa3MHOXKEHHUS: JIeJICHHE HAaJIBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.

Meiio3. Cragun wmeiosa. Ilpormeccsl, mpoucxopsmiue Ha cTaausx meiosza. [loBenenue
xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii CMbICI M 3HAYEHHUE MEN03a.

l'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10I0BBIE Kene3bl:
CEeMEHHUKU M Au4YHUKH. OOpa3zoBaHHME M Pa3BUTHE IOJOBBIX KIETOK — raMeT (CIepMaTO30u,
silleKiIeTka) — crepMaToreHe3 U oBoreHe3d. (OcOOEHHOCTH CTpOeHUs SHUEKIETOK M
criepmaro3onaoB. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHOe pa3BuTHE (OHTOTeHE3). DMOpPHOHATIBHOE Pa3BUTHE (AMOpPUOTEHE3).



Otansl SMOPHOHAIEHOTO Pa3BUTHL Y MMO3BOHOYHBIX )KMBOTHBIX: IPOOJICHHE, raCTPyIISLKS,
opranorenes. [loctamMOpronanpHOEe pa3BUTHE. THIBI TOCTAIMOPHOHATEHOTO Pa3BUTHS: MPSIMOE,
HempsiMoe (JIMYMHOYHOE). BiusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOJCTBA.

Poct n pa3Butue pacreHunii. OHTOreHe3 IBETKOBOIO PaCTEHUs: CTPOEHUE CEMEHU, CTaANH
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuisl U cxeMbl: «DOpMBI pa3MHOXKEHHUS OPTaHU3MOBY, «J[BOHHOE OIIOAOTBOpEHHUE Y
IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «/leneHue kieTkn
Oakrepuii», «CTpOeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIIeTOYHBIH LUK,
«Pemmukanus [JHK», «Murtosy, «Mehos», «IIpsimoe u Henpsimoe pa3Buthe», «l'aMeTorenes y
MJIEKOMUTAIOIINX U YesoBeKa», « OCHOBHBIE CTa U OHTOTEHE3A).

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTto30ubl MIIEKOMUTAIOLIETOY,
«Sineknerka Miekonuramoomero», «KapuokuHe3 B KJIETKaX KOpELIKa JIyKa», MarHUTHas
Mojienb-anaukanus «/lenenue knetkn», moaens JJHK, moxens meTadaznoit XxpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaGopatopnas padota Ne 3. «HabmoeHne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnass pabota Ne 4. «M3ydyeHue CTpPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropuss pa3BuUTHS TEHETUKH. PoJib LUTOJIOTMU U
SMOPHOJIOTUY B CTAHOBJIEHUM I'eHeTHKU. Bkiia poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHEeTUKH (TUOPHUIIONIOTUYECKUH, LHUTOTEHEeTUYECKHM, MOJIEKYISIPHO-
reHetudeckuii). OCHOBHbIE T€HETHUECKUE MOHATH. | eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHMI.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, yCTaHOBJIeHHble [.  Mennenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO00pa3us THOPUAOB MepBOTO MokoJieHus. [Ipasuno
JOMHMHHPOBAaHMs. 3aKOH pacIIEIUICHHs Mpu3HaKkoB. [unore3a uuctorel ramer. llomHoe n
HEIOJHOE JJOMUHHUPOBAHHUE.

JurubpugHoe  ckpemmMBaHME. 3aKOH  HE3aBUCHMOTO  HACJENIOBAaHUS  IPU3HAKOB.
[{uToreHeTHueckre OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHUSA. AHAIM3UPYIOLIEe CKpelldBaHuUE.
Hcnonb3oBaHne aHAM3UPYIOMIETO CKPEUTUBAHUS TS ONIPEIETICHHS T€HOTUIIa OCOOH.

CueruieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo CHEMICHHOMY
HacJieJoBaHMIO reHoB. HapylieHnue cuenseHusi reHoB B pe3ysibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enetuka nosna. XpoMOCOMHOE OIpeaeieHue Moia. AyTOCOMbI U MOJOBBIE XPOMOCOMBI.
['omMoramerHele UM rereporamMeTHble OpraHu3Mbl. HacienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

M3meHunBOCTh. BHibl ”3MEHUNMBOCTHU: HEHACIECTBEHHAs U HacleACTBeHHas. Ponb cpebl
B HCHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHYUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBennasi, wiM reHoTUNUYecKas, U3MEHUYMBOCTb. KoMOMHATUBHAS M3MEHUYUBOCTbD.
Meiio3 ¥ TMOJNIOBOM TpoIecC — OCHOBA KOMOMHATUBHONW W3MEHUYMBOCTH. MyTallOHHAs
n3MeH4YnBOCTh. Kinaccugukanus MyTanuuii: reHHble, XpOMOCOMHBIE, TEHOMHBIE.



YactoTa 1 mpuuuHbBl MyTanuil. MyTtarensnbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B
HacleIcTBeHHOM n3MenunBocty H. M. BaBuiosa.

Buesinepnas Hac/IeICTBEHHOCTh U N3MEHYHBOCT.

['enernka uyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKa:
TeHEealOTUYeCKUH, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHOXUMUYECKUH, MOJIEKYISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpe/IeNieHHe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTHNHPOBaHKWE, B ToM uucie ¢ mnomormipio I1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HAClIEACTBEHHOW MpeapacrojoKEeHHOCTHIO,
xpoMocomHble Oone3Hn. ComaThueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHIBL 310pOBOTO 00pa3a XKU3HU, TUATHOCTUKH, MPO(DUIAKTUKHA U JICYCHHUS TeHETHICCKIX
Oose3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHWE MEIUIIMHCKOW TCHETHKU B
NPEOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUH YeTIOBEKa.

Jdemoncrpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKpEUIMBaHUE M €ro LUTOTEHETHYECKas OCHOBaY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYeCKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«Jlurubpunnoe ckpenuBanue», «lluTomornyeckue OCHOBBI AWTHOPUIHOTO CKPEIIMBAHHS,
«Merios», «B3zanmoaeicTeie amielbHbIX T'€HOBY, «[ eHeTHUYecKue KapThl PaCTEHHUM, )KUBOTHBIX
U 4yenoBeka», «l'eHeTuka mnona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C IOJOMY,
«Kapuotunsl uyenoBeka © IKMBOTHBIX», «Bumbl wu3MeHunBoct», «MoauduxamonHas
U3MEHYMBOCTEY», «HacnemoBanue pesyc-dakropay, «l'eHeTHKa Tpynm KpoBu», «MyTaroHHas
U3MEHUYHBOCTHY.

O6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpemuBanue», «HemnonHoe
JOMHUHUpOBaHUEY», «JluruOpuaHoe ckpemmBaHue», «llepekpécT XpomMocom», MHKPOCKON U
mMukpornpenapar «Jlpo3oduna» (Hopma, MyTtanuu GOpMbI KPBUIBEB U OKPACKU Tena), repoapuit
«I"0pox MOCEeBHOW».

JlaGopaTtopHble U NpaKkTHYecKHe padoThbi:

JlaboparopHas padota Ne 5. «M3yueHne pe3ynbTaToB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIPETIapaTaxy.

JlabopaTtopHnast pabota Ne 6. «3yuenue MoaupuKalMOHHON U3MEHUUBOCTH, TTOCTPOEHUE
BAPUAIIMOHHOTO PsiJla U BApUAIMOHHON KPUBOWY.

Jlabopatopnass pabora Ne 7. «AnHanmu3 wmyrtanuil y JApo3oduiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktrueckas padota Ne 2. «CocTaBieHre 1 aHAJIU3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHU.

Ceneknus Kak Hayka U mpouecc. 3apoKIeHHe CeleKUnu u goMectukanusa. Yuenue H. H.
BaBunoBa 0 LeHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KyJNbTypHBIX pacTeHHid. LleHTps
MIPOUCXOXKICHUSI IOMAIITHUX KUBOTHBIX. COpT, MOpPO/a, IITAMM.

CoBpeMeHHBIE METOBI CeNeKIMH. MacCoBbIi U MHIUBUAYAJIbHBIM OTOOPHI B CEJIEKIIMH
pacteHuid u kUBOTHBIX. OlleHKa dKcTephepa. BAN3KOPOACTBEHHOE CKPEIIUBAHUE — UHOPUIUHT.
Uucrass nuHus. CKpelMBaHWME YUCTBIX JHMHUK. [erepo3uc, wunum rubpuaHas cuia.
HeponctBennoe ckpemmBanne — ayTtopuauHr. OtmanéHHas ruOpuau3anus U e€  YCIeXH.
N cKyCCTBEHHBI MyTareHe3 W MOJYyYEeHHUE MOJUILIOUI0B. JIOCTHKEHUS! CEJNEKLIMH PACTECHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpaciab NPOU3BOACTBA. [ €HHAs HWHMKEHEpUs. ITalbl CO3JaHUs
pexomOunantHo JIHK um Tpancrennsix opranmsmoB. Kiierounas wnnxkenepus. Kiierounsle
KyJbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEHHE pacTeHnid. KiloHnpoBaHue BBHICOKOPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHM3MOB. OKOJOTHYEeCKHEe M 3Thdeckue mnpodimeme. MO —
TeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JeMmoHcTpanuu:

[Toptpetsr: H. Y. Basuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuiel U cxembl: kapta «L[eHTpbI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJIbTYpPHBIX
pacrenuii», «llopoasl moMamIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHuid», «OTaanéHHas
rubpuam3anysy, «Paboter akagemmka M. @. HWeanoBay, «[lomumnounmus», «OOBEKTHI
ouorexnonoruny, «Knerounsie KyiabTyphl W KJIOHHpOBaHUE», «KOHCTpyHpoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJISDKU TJIOJ0OB U KOPHEIUIOAOB AUKUX (OPM MU KYyJIBTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX03HCTBEHHBIE PACTECHHS.

JlaGopaTopHble U NpakTHYecKue padoThbi:

Dkckypeusi « OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLMU PAaCTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (pepMy, COPTOMCIBITATENBHBIA yYacTOK, B TEIIMYHOE
X035UCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHAS OMOJIOTHS.

[Ipeanochlnku BO3HUKHOBEHHUS JBOJIIOIMOHHOW TEOPUHU. ODBOJIOIMOHHAS TEOpUs H &
MecTO B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CuzerenbcrBa 3Bomonuu. [laneoHTosornyecKue: MOCIEN0BATENbHOCTD IOSBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETONMCH, TIepexoiHbie (opMbl. bruoreorpaduueckue: cxoacTBoO
U paznuuue GayH 1 Giop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOJCTBA U pa3auuus SMOPHOHOB pPAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYAUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX IyTeH y BCEX OpraHU3MOB.

OpomounonHasi teopust Y. JlapBuna. Ilpennocbuikh BO3HUKHOBEHHS JTapBHUHU3MA.
JIBuwokylie Cuiibl DBOMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas H3MEHYUMBOCTh, OOpnr0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus Bostonnu (CTI) u e€ 0OCHOBHBIE TIOJIOKECHHUS.

MukposBontonus. [Tonynauus kak eIMHALIA BUIA U SBOJIOLUU.

JBwxymume cuibl ((hakTophl) SBOJIOLUUN BUAOB B MpHUpojae. MyTallMOHHBIN mpolecc U
KOMOWHATHBHAs HM3MEHYMBOCTh. [lomynsimonHeie BOJMHBI W japeiid renoB. M3omsamus u
MUTPALIHSL.

EctectBennblii or60op — HampaBisiiomuii gaxtop 3Bomounud. DOpMbl €CTECTBEHHOTO
otOopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boitonuu. [Ipumepsl npucnocoOiaeHuit
y opranuzmoB. Apomop¢h03bl U UANOATANTALNH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHoBHbIE (HOPMBI BHI000pPa30BAHUSA:
reorpagpuueckoe, IKOJIOrHIECKOE.
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MakposBomrorusi. DopMbl 3BOTIONUU: (UIETUYECKAsl, JUBEPICHTHAs, KOHBEPTEHTHAs,
napasuienabHasi. HeoOpaTuMocTh 3BOJIOLNH.

[IpoucxoxaeHne  OT  HeclNeUWaIM3UPOBaHHBIX  mpeakoB.  [Iporpeccupyromias
crienuanu3anus. AJanTUBHAs paguanus.
JdemoncTpanum:

Hoprpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabmuet u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJblin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppOBI 3a CyIIECTBOBAHHUEY,
«EcrecTBenHblii  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoroo0Opa3ue TOpo.
YKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYUBOCTDY, «Apomopdo3bD»,
«Mnnoananrtamumn», «OO0mas aereHepauus», «JBrkymue cuibl 3Bomonun», «Kapra-cxema
mapuipyta mytemectBus Y. [lapsuna», «bopbba 3a cymectBoBanue», «IIpucnocodbieHHOCTH
opranusMoBy, «['eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOp MJI0I0B U
ceMsiH, Kosutekuus «IIpumMepsl 3aIIUTHRIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOIeNb «OCHOBHbBIE
HATPAaBIEHUS IBOTIOLUNY, 00bEMHAs MoJieb « CTpPOCHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuteKIus «DOpMBI COXPAHHOCTH HCKOIAeMBIX
KUBOTHBIX U pacTeHHiD», Mozenp anmiukauusa «llepekpéct xpomocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkw», Mukpornpenapatr «Jpozodunay (HopMma,
MyTaluu (OPMBI KPBUIHEB U OKPACKH TETa).

JlabopaTopHble U NpakTHYeCKHEe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTHYECKOMY KPUTEPUIO».

JlaGopaTopnass pabora Ne 2. «OmnucaHue TPHUCIOCOOJICHHOCTH OpraHu3dMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3nukHoBeHHe U pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble TIpEACTABICHUS O 3apOXKICHUU XKU3HU. HaydyHble TMIOTE3hl BO3ZHUKHOBEHUS
KU3HM Ha 3emJyie: a0WoreHe3 M TMaHCIepMUs. XUMHYECKas IBOJIONUSA. AOWOTEHHBIH CHUHTE3
OpPraHWYECKUX  BELIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOJATBEPKICHUE
XUMHUYECKOH sBooImK. HauanpHble dTanbl Ouonorunyeckoit »Bomonuu. ['unoreza PHK-mupa.
®dopMupoBaHUe MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U UX
sBomonnsd. PopMHUPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hum Ha 3emne mno spaM U nepuoaaMm. Karapxed. Apxeiickas u
npoTtepo3oiickass dpel. llameozoiickas spa u e€ mNepuoabl: KEeMOPHICKUH, OpPIOBUKCKUM,
CUJIypUNCKHH, I€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickas 3pa U €€ MepHOJIbl: TPUACOBBIN, FOPCKH, METOBOIA.

Kaiino3zoiickas 3pa v e€ nepuo/ibl: MajJeoreHOBbI, HEOT€HOBbIN, AHTPOIIOI'€HOBBIH.

XapakTepucTuka KiuMara M TeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pacTUTEIBLHOTO M JKMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUW U KUBOTHBIX. llosiBieHwme,
pacuBeT U BBIMUPAHUE IPYIIIT KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOOIMU. OCHOBHbBIE CHUCTEMATHUYECKHE
TPYIIIbI OPraHU3MOB.

OBojronusl yelnoBeKka. AHTpONOJOrus Kak Hayka. Pas3BuTue mpeinctaBieHMd O
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus: aurponorenes3a. Cxo/cTBa U pa3inyus 4eloBeKa
1 KMBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YEIIOBEKa.
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JBwxymme cwibl  (pakTopbl) aHTpororeHe3a. HacnencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUil TpyZa, MBILUICHNUE,
peyb.

OcHOBHBIE CTaJuU W BETBHU DBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEIbIi,
UYenosek mnpamoxonadmuii, YenoBek HeaHaepraibckui, YemnoBek pasymublid. Haxonku
HCKOIIAa€MBIX OCTAaTKOB, BPEMsl CYIIECTBOBAaHHS, 00JacCTh pacHpOCTpaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoeueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpONEOUIHas (eBpa3uiickas), Herpo-
aBcTpasioniHasi  (dKBaTOpuajbHasg), MOHIOJOMAHAs  (A3MAaTCKO-aMepuKaHCKas). YepThl
NPUCTIOCOOTIEHHOCTH TPEACTABUTENICH UEeIOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHHSL.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

[optpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmuet 1 cxembl: «Bo3aukHOBeHUEe COTHEYHON CUCTEMBD», «Pa3BuTHEe OpraHU4ecKoro
mupa», «PacturenpHas knetka», <« KuBoTHas knetka», «llpokapuoTnueckas KieTkay,
«CoBpeMeHHasl CUCTEMa OPraHUYECKOro mMupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS
4eJI0BEKAa U YelIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MaJCOHTOJOIMYECKUX HAXOH0K
MIPEJKOB COBPEMEHHOIO 4YeNoBEKa», «/lpeBHeimme moam», «/peBHue moam», «llepsbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckue pacol».

Ob6opynoBanue: Mynsxku  «lIpoucxoxkaenue denoBeka» (OIOCTBI  aBCTPAIONMTEKA,
NUTEKAHTPONA, HeaHJepTalblia, KPOMaHbOHIIA), CICNKH WIM M300paKeHUsT KaMEHHBIX OpyAul
NepBOOBITHOTO YenoBeka (KaMHH-4OMIepsl, pyOuia, ckpebiia), TeOXpOHOJIOrHYecKas Tabaula,
KoJiek1usa «DopMbl COXPAaHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTEHUI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[IpakTuyeckast padora Ne 1. «M3yueHne MCKOMAaEeMbIX OCTaTKOB PACTEHUH U )KMBOTHBIX B
KOJUIEKLIUSAX.

DKcKypeusi «DBOJIONUS OpraHU4YecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WM
KpaeBeIUECKHI My3€eil).

Tema 3. OpranusMsbl U OKpPYKal0Ias cpeaa.

Okojorusi Kak Hayka. 3agaud M pa3fesibl dKOJIOTMH. MeToabl 3KOJOTMYEeCKHX
UCCIJIEIOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHUs ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JyIIHAs,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonorudeckue (axropsl. Kiaccudukanms skonorundeckux (akropoB: abOUOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTUIECKUX (PAKTOPOB HA OPTaHU3MBEI.

AbGuoTtnueckue  (akTopel:  CBET, TEMIEpaTypa, BIAXHOCTb.  DOTONEPHOAU3M.
[TpucnocobaeHns opraHu3MoB K JIeHCTBHIO aOMOTHUYECKUX (hakTOpoB. bruonornueckue puTmsl.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBHMHA:  KOHKYPEHIIMSA,
XMILHUYECTBO, CUMOMO3 U ero gopmsl. [lapazutusMm, koomnepanus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HAXJCOHMYECTBO). AMEHCAIU3M, HEUTpaM3M. 3HAaYyeHHE OMOTHYECKHUX
B3aMMOJICHCTBUH /JIS1 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMyssuu. OCHOBHBIE II0KA3aTead IOMYJIALHUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauus. JuHamuka
YHUCJICHHOCTH HOILYJISILUY U €€ peryJssaius.

JeMoHcTpamum:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.
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TabGmuuer u cxemsl: kapta «IIpupoausie 30Hb1 3eman», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTAa YWCIEHHOCTH TOMYJISIIUA
uHpy3opuu-Typenpkny», «llumessie nenm».

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaGopatopnas padora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHU.

JlaGopaTtopHnas pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTrueckas padota Ne 2. «IToacuét MIOTHOCTH MOMYJIAIMA PAa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo0mecTBa U IKOJOTHYECKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OuwoneHos.  CTpykTypsl — OuoneHo3a:  BHJOBas,
MIPOCTpaHCTBEHHAs, Tpodudeckas (nuiesas). Buabl-nomunantel. CBs3u B OMOLIEHO3E.

Dkojnoruueckre cucrembl (dkocuctemsl). [loHsTHE 00 »KOCHcTeMe M OHOTEOIeHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyLCHTHI.
KpyroBopoT BemecTB M NOTOK SHEPrHMM B 3KocHcTeMe. Tpoduueckue (MHIIEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTelu 3KOCHCTEMBI: Ouomacca,
OPOAYKIMsI. ODKOJOTHYECKHE MUPaMHIbL: TMPOMYKIWHU, YUCICHHOCTH, Ouomaccel. CBoMCTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAMOPEryJisinus, pazsutue. CyKieccus.

[Ipuponnble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. OKOCHUCTEMa XBOMHOIO WIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTPOIIOTEHHBIE KOCUCTEMbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonorunueckoe u
X034iCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

Bbuopaznoobpasue kak (akrop ycroiunBocTH 3KocucTteM. CoxpaHeHue OHOIOTHYECKOTrO
pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o Omocdepe. I'panuibl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOC(Epbl Kak TI100aJbHOM 3KOCHUCTEMBI.
JluHammueckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BewecTB W OMOT€OXMMHUYECKHE IUKJIBI 3JEMEHTOB (yrjiepojaa, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpOnoreHHble U3MeHeHus B Ouocdepe. ['mobanbHble
9KOJIOTUYECKHE TIPOOITEMBI.

CocymiecTBoBaHME MPUPOJIBI U UyenoBedecTBa. CoxpaHeHue OMopa3HooOpa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANBHOTO YNpaBiICHUs MPUPOAHBIMU pecypcaMu U HX
UCTIONb30BaHue. JlocTiykeHus: OMONIOTHH U OXpaHa MIPUPO/IBIL.

JdemoHncTpanuu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuid.

Tabmuupel u cxembl: «Ilumesbie nenmy», «buoreHo3: coctaB u CTpykTypay, «IIpupomnbie
coobmiectBa», «llemu mnuranus», «IKonoruueckas nupamunay, «buochepa u uenoBex»,
«DKOCUCTEMa IIUPOKOJIUCTBEHHOrO Jiecay, «ODKOcHCTEMa XBOHHOro Jjeca», «buorenos
BOOEMay», «ArporeHo3», «lIpuMepHble aHTPONOTCHHBIE BO3ACUCTBUS HAa TPUPOLY»,
«BaxHelmme HMCTOYHHMKU 3arpsi3HEHUS BO3JyXa W TPYHTOBBIX BOa», «llouBa — BaxHewias
cocrapnsitoias ounocheps», «PakTopsl nerpaganuu nousy, «llapaukoBsiil ahdexT», «DakTops
PaZMOAaKTUBHOTO 3arpsi3HeHus 0nocdepbl», «O0mas crpykrypa ouocheps», «Pacnpocrpanenue
XKU3HH B Omocdepe», «O30HOBBINA dKkpan Ouocheps», «Kpyrosopor yriepoma B Guocheper,
«KpyroBopot azora B mpupoae».

O6opynoBaHue: MO/IeTIb-aNTTUKALUs «Tunuunbie OHOLIEHO3BI», repbapuit
«PacturenpHple  coobmiecTBa», Kowiekuuu — «buoneno3», «Bpemurenn — BaKHEHIIMX
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CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TIepOapuu M KOJUIGKIIMM pacTeHUl U KUBOTHBIX,
IIPUHAAJICKALIUE K Pa3HBbIM 3KOJIOTMYECKUM IpyIIaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®Denepalinu, N300paKeHUs] OXPaHIEMbIX BUJOB PACTEHUH U KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JarIMMHUCS TIPOTpaMM CPeTHETo 00IIero 00pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MNPCAMCTA «buomorusy BBIJICJICHBI
CICAYIONE COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHMCKON  Tpa)KIaHCKON
UJECHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMK K OOy4YeHUIO OWOJIOTHH, IeJICHAMPABICHHOE pAa3BUTHE BHYTPEHHHX
yOeXIeHNI IMYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIUIUN Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuXxcsi pyKOBOACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLUIUMU  CHUCTEME
OMOJIOTMYECKOro 00pa3oBaHWs, HaJMYWe SKOJIOTHYECKOro MPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTBb LCJIU U CTPOUTD )KU3HCHHBIC IJIAHBI.

JImaHOCTHEBIE PE3YJIbTATBI OCBOCHHUA IHPCAMETA «bnonorusy JOCTUI'alOTCA B CAHNHCTBEC
y4eOHOWM M BOCIUTATEIBHON NI€ATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LICHHOCTSMH, IPUHATHIMU B
oOmiecTBe TpaBUJIAaMU U HOPMaMHu TOBEJACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPA3BUTHUA, PAa3BUTUA BHyTpeHHefI mo3nuuu JIMYHOCTH, MAaTpUOTU3MA,
YBaXXEHHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJEHUIO, B3aUMHOIO
YBOXKEHHS, OEpPEeKHOTO  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0O W  TPaJUIUsAM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickont denepannu, MpUpoAe U OKPYKaroLIeH cpee.

JImaHOCTHEIE PE3YIBbTATBI OCBOCHHA y‘I€6HOFO npeameTa «bnomorus JOJDKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTH OOyUaroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3ULKUEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOKICHHIA, COOTBETCTBYIONINX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
PaCIMPCHUEC KU3HCHHOI'O OIBITA U OIbITa ACATCIIBHOCTHU B IPOLCCCE pCain3alliid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIBHOU I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMSA:

C(OPMUPOBAHHOCTh ~TPAKIAHCKOW TMO3UIMH  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB U OOSA3aHHOCTEH, yBak€HHWE 3aKOHa U
IPaBOMNOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NESATEIBHOCTH MPU CO3JaHUN YUEOHBIX MPOECKTOB,
peICHUHU yqe6me 1 IIO3HaBaTCJIbHBIX 3a1a4, BBIIIOJIHCHU U 6I/IOJ'IOFI/I‘~I€CKI/IX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  OMPEJENATh COOCTBEHHYIO TO3MIMIO IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX HeﬁCTBHHX HGO6XOI{I/IMOCTB KOHCTPYKTHBHOT'O
B3ﬁHMOI[€ﬁCTBH$[ JIIOIIGP'I C pasHbIMU y6€)KI[eHI/I$IMI/I, KYJbTYPHBIMU LHEHHOCTSIMU U COLIMAJIbHBIM
MIOJIOKEHUEM;
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TOTOBHOCTh K COTPYJHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHUS YYEOHBIX,
NIO3HABATEJIbHBIX M UCCIIEJOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIOHEHTOB MPH 00CYXAEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTH POCCUICKON TPAXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, TrOpAoCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJbTYpPY, POILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACIEAMI0 M MaMSATHUKAM MPUPOJBI,
JnocTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAHOBJIIEHWE M pa3BUTHE
OHMOJI0TUH, TOHUMAaHHsI 3HAYE€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIECTBA;

ujeiHas yoex 1EHHOCTh, TOTOBHOCTD K CIYXEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTENH POCCUICKOr0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAallMI0 M IMPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

0CO3HAHME JIMYHOT'O BKJIA/Ja B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JaHHUIO CEMbUM Ha OCHOBE
OCO3HAHHOTO NPUHATHSA LIEHHOCTEH CEeMEMHOM KM3HU B COOTBETCTBUU C TPAAMLMSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MOHUMAaHUE YMOIIMOHAIBHOTO BO3/IEUCTBUS )KUBOM MPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTtaHus, (OPMHMPOBAHHS  KYJbBTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peaiu3aius 3J0pOBOro U 0e30MacHOro oopasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHHE TUTUCHHYECKUX TMPABWI M HOPM, COQIAHCUPOBAHHBIM PEKUM 3aHITHA U OTIbIXA,
peryisipHass ¢u3MYECKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;

NMOHMMAaHWE IEHHOCTU TPaBWJI WHAMBHIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MIOBEICHUS B CUTYALUsX, YITPOXKAIOIIUX 340POBbIO U JKU3HHU JIOACH;

OCO3HAaHHE MOCJEACTBUM M HENPUSATHS BPEIHBIX MPUBBIYEK (YNOTPEONECHUS aJKOTOJIs,
HApPKOTHUKOB, KypEHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TFOTOBHOCTb K aKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKON U COLIMAIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JIeSATEIbHOCTD;

16



UHTEpeC K pasnuuHbIM chepaMm NMpodhecCHOHAIBHONW JesTeITbHOCTH, YMEHHUE COBEPINATh
OCO3HAHHBIN BEIOOpP OyayIieid mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30oBaHHMIO U CaMOOOpPA30BaHUIO Ha MPOTSXKEHUHU BCe
KU3HU;

7) IKOJIOTrHYECKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAaHUS,

HOBBIIIEHHE YPOBHS 3KOJOIMYECKON KyJIbTYpbl: INpUOOpETEeHHE OIbITa IMJIaHWUPOBAHUS
IOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY>KAIOIIEN CPEIbI;

OCO3HAHME TII00ALHOTO XapaKTepa SKOJIOTUIECKHX MPOOIIeM H IyTel UX PELICHHUs;

CIIOCOOHOCTh MCMOJIb30BaTh MpUOOpPETaeMble MPU M3YYEHUU OMOJIOTHUHU 3HAHUS U YMEHUS
IpU pelIeHUuH MpoOJseM, CBA3aHHBIX C palMOHAJIBHBIM MPUPOAONOIb30BaHUEM (COOIIOCHNE
IIPaBWJI TOBEJIEHUS B NPUPOAE, HAIPABICHHBIX HAa COXPAHEHHUE PABHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUATHE JEHCTBUM, NMPUHOCSIIMX Bpel OKpYXKarollel NpUpOTHON cpee,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JEHUCTBUN U NIPEAOTBPALLATD UX;

HQJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJbTYpbl, OIIbITA
JESATEIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
II03HABATCJIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIbHOM IPAaKTUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOH NEATEIbHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAyKM UM OOLIECTBEHHOM NPAaKTUKHM, OCHOBAaHHOIO Ha JMAJOre KyJbTyp,
CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M UUTATEIBCKON KYJIBTYPhI KaK CPEICTBA B3AUMOICHCTBU
MEX]1y JIFOJIbMU U TI03HAHUS MUDA;

MOHUMaHWe crenuGuKku OWOJIOTHM KAaK HAyKH, OCO3HaHUA €€ ponu B (HOPMUPOBAHUH
PaLMOHATIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3AaHUU LIEIOCTHOTO MPECTaBICHNUS 00 OKpY KarolLieM
MHpe KaK O eIMHCTBE NPUPOABI, YeloBeKa U oOIiecTBa, B TMO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIICHUH MTPOOIIEM COXpPaHEHUS PUPOTHOTO PABHOBECHS,

yOexXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU Ul COBPEMEHHOW LIMBMIIM3ALMU: OOecredeHus
HOBOTO YPOBHS pa3BUTHsI MEIMILIMHBI, CO3JaHME MEPCHEKTHBHBIX OMOTEXHOJOIHH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTEH BBIX0/a U3 TI00aTbHBIX
9KOJIOTMUYECKUX Mpo0sieM U o0ecrieueHus nepexoqa K yCTOMYMBOMY pa3BUTHIO, PalliOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOIOIMYECKMX 3HAHUM B LEJSAX MOBBILNICHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTaBHOM dYacTu (PyHKIHMOHAIBHOM
IpaMOTHOCTH 00y4Jaronuxcs, popMupyemMon mpu u3y4eHnr OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METONOB ITO3HAHUS, MCIONb3YyEMBIX B CCTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJyyaeMble 3HAHUS Ui aHaluu3a M OOBSCHEHUS sBICHUN
OKpY’KAIOIIeT0 MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHHUH, yMEHHUE JAenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHST HA OCHOBE HAay4HbIX ()AaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl peIIeHUs
po6IeM B peasbHbIX KU3HEHHBIX CUTYalUsX;
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OCO3HAaHHUEC LCHHOCTH Hay‘-IHOI\/'I ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBJIATHL MPOCKTHYIO U
HCCICAO0BATCIIbCKYIO ACATCIIbBHOCTD MHANBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BAHUIO M CaMOOOpa30BaHHIO, K
aKTHBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH MO OHOJIOTMM B COOTBETCTBHH C JKH3HEHHBIMH
HOTPEOHOCTSMH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yibTaThl OCBOCHUS Y4eOHOro mpeamera «buomorus» BKIIOYAIOT:
3HaYUMBIE IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCA  MEXAUCUUIUTHHAPHBIC
(MexTIpeIMeTHBIC) 00IIIeHAYYHBIC TTOHSTHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienpuKy METOJIOB IMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SBJICHUE, TPOIECC, CHCTEMa, HAay4HbIM (haKT, MPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, MCCIeOBaHNUEe, HAOIIOJEHNE, W3MEpPEHUE, SKCIEPUMEHT U JPYTrHX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (IMO3HABaTEIbHBIC, KOMMYHUKATHBHbBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
(dhopMupoBaHre (QYHKIIMOHATHHONW T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMH OOYYarOIIIXCs,
CIIOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCalbHbIE Yy4eOHBbIC JICHCTBHS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MeranpeameTHbie pe3yJIbTaTbl OCBOCHUSI MPOTpaMMBbl CPEIHETO0 00IIero 0oOpa3oBaHUs
JIOJIKHBI OTPaKaTh:

OBi1aeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO  (DOPMYJTHpOBaTh M aKTyalIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONB30BaTh MPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, KiaccuHKaiuy, 000OIIeHHUsI), PACKPBIBATh CMBICI OHOJIOTHYECKHX
MOHSTHH (BBIIEISITh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU OHITHIMH);

OTIPENIETIATh e JEeATeTLHOCTH, 3aJaBas TapameTpbl U KPUTEPUH WX JIOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IETSMU;

UCTIONB30BaTh OMOJIOTMYECKUE TOHATHUSA IS OOBsCHEHUS (AKTOB W SBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMUECKHE PACCYXKIeHUs (MHIYKTUBHBIC, JACAYKTHBHBIC, [0 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MO/JICIBHBIE CPEACTBA JJIA MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHWW B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMUHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOIEMBI C YYETOM aHAIHM3a UMEIOLTUXCS MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB IIEJISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATh M BBIMONHATH pPabOTy B YCJIOBHSIX pEaTbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEA0BATENbCKHE HeHCTBHSI:
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BJIAJICTh HaBBIKAMHU Yy4EOHO-MCCIIEIOBATENBCKON U MPOEKTHOU JIEATENbHOCTH, HABBIKAMU
paspeuieHus mpooseM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pelIeHusI MPaKTHYECKUX 3aa4, MPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIIONB30BaTh PA3IMYHbIE BUABI ACSITENBHOCTH IO TMOJYYEHHUI0O HOBOTO 3HAHUA, €ro
UHTEpIpETAlN, NMPeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTYalUsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX TPOEKTOB;

(hopMHUpPOBATh HAYYHBIH THIT MBIIUICHHS, BIaJCTh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHSTUAMHU U METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHON NEATETHLHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBIISIT  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJlM3WpPOBATh 3a7ady, BBIIBUTATh
TUMNOTE3y €€ pelleHHs, HaxXxOAuTh AapryMEHThl MJs J0Ka3aTelbCTBA CBOMX YTBEPXKIACHMUIA,
3aaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IMOJyYCHHBIE B XOJE pEIICHUS 3aJaud Pe3yJIbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIAT II€JICHANPABICHHBIN MMOMCK MEpeHoca CPEACTB U CHOCOOOB JEHCTBUS B
po(heCCHOHATBLHYIO CPENY;

yMETh TEPEeHOCUTh 3HAHWSA B TIO3HABATEIBHYI0 M  IPAKTHYECKYIO  00JacTu
KU3HECSATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBbIE WJEH, NpEIJIaraTh OPUTMHAIBHBIC TOJXOJIbl U PEUICHUS, CTABUTh
npoOJIeMBI U 3a]1a49H, OITYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ unopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MUCTOYHMKAX HH(OpMaruu (TeKcTe y4eOHOro mnocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHANM3MpPOBaTh HMH(OPMALMIO PA3IUYHBIX BHIOB U (GOpM
NPEeJICTaBICHNS, KPUTUUYECKH OI[EHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYUBOCTD;

(opMyaMpOBaTh 3aMpoChl U NPUMEHATh pPA3IUYHBIE METOAbI NPHU TMOUCKE M OTOOpe
Omoorndeckoi HHPopMaIuu, HeOOXOIUMOM TSl BBITTOJIHEHUST YUeOHBIX 3a/1a4;

npruoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BaHUS PA3TUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (GOpMYy TpEACTaBIEHUS OHOJIOTHYECKON
UHPOpMALUH (CXeMBbI, TpadUKH, TUarpaMMBbl, TaOIHILIbI, PUCYHKH U IPYTOe);

UCTIONIb30BaTh HAYYHBIH S3bIK B KadeCTBE CpEACTBAa INPH paboTe ¢ OHOIOTHYECKOMH
uHbopMaluel: MPUMEHITh XUMUYeckue, GU3nYecKue W MaTeMaTHUYeCKHe 3HAKU U CHMBOJIBI,
(dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3alIUTHl WHPOpPMANWH, HHPOPMAITMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) oOmenume:

OCYILECTBIIATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Y4acTBOBATh B TUATIOTE
WIM JUCKYCCUU TIO CYLIECTBY 00cCy»k1aeMoil TeMbl (YMEHHE 3aJjaBaTh BOIIPOCHI, BBICKA3bIBATh
CY>KICHHsI OTHOCUTENIbHO BBIMIOJHEHHs TMpejiaraeMoil 3ajgaud, YYHUTHIBATh WHTEPECHl U
COIJIACOBAHHOCTH MO3ULUI IPYTUX YUaCTHUKOB JIAJIOTa UIH JUCKYCCHH);
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pacro3HaBaTh HeBepOaJlbHbIE CpEACTBA OOLICHMS, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIIMKTHBIX CUTYallUi, YMETh CMIT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI,

BJIQJIETh Pa3UYHBIMU CIIOCOOAMHU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JPYTUX JIOAEH, MPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMyIHpPOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIAraTh CBOKO TOYKY 3PEHUS C HWCIOIB30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIYaJbHON pabOTHI MPHU
pelieHny OMOJI0rndecKoi mpobeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS TPYMIOBBIX
(hopM B3aMMOJEHCTBUS MPU peLICHUH YUeOHOM 3a/1a4;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0T0 YiIeHa KOJUIEKTUBA;

NPUHUMATH IIeTH COBMECTHOW JEATENbHOCTH, OPTraHW30BBIBATH W KOOPIAMHHUPOBATH
NeicTBUS MO €€ JOCTH)KEHMIO: COCTaBISTh IJIAaH JACWCTBUI, paclpeneNiarTh pojid ¢ Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIAJIAa U KaXKJOT0 YYaCTHUKA KOMaH/IbI B OOLINIl pe3yibTaT
1o pa3zpabOTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAEHU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYILECTBIIAT IMO3UTHBHOE CTPATETMYECKOE TOBEJCHHE B PA3JIMYHBIX CUTYalUsX,
IPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJ/JsiTUBHBIMU 1€fiCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJIeM U HX pELICHHS B
KU3HEHHBIX M YI€OHBIX CUTYaIHIX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 11eIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNeMCTBUSAX M IMOCTYNKaX MO OTHOILIEHHIO K KMBOM HPUPOJAE, CBOEMY 310POBBIO U 37J0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITEIIbHO OCYIIECTBIIATH TO3HABATENFHYIO JESTEIBHOCTh, BBISBISTH MPOOIIEMBI,
CTaBUTh ¥ (GOPMYIUPOBATh COOCTBEHHBIC 3aJaudl B OOpa30BATEIBHOW JEATCILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIAH PELIeHUs MPoOIeMbl ¢ YIETOM UMEIOIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHUII;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEeHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MTPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHUPOBAHHIO U TIPOSBIICHUIO ITUPOKOU IPYIUIIMU B Pa3HBIX 00JIACTAX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYaIHsIM, BHOCHUTh KOPPEKTHBBI B ICATEIHHOCTH, OIECHHBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;
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BJIAJICTh HABBIKAMU MTO3HABATEIHLHON PE(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTEJIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBaHMM, HCIIONB30BaTh NPUEMBI pediekcun
JUISL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHWKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIN3€E PE3YJIBTaTOB NEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BUBaATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUH JPYTOTO YeIOBeKa.

NNPEIMETHBIE PE3YJ/IBTATbBI

[IpenmetHbie pe3yabTatel ocBoeHHs mporpammbl COO no Ouosnoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buosorus» Hay4yHble 3HAHHS, YMEHUS U
CHOCOOBI JIEMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAlMM W MNpPeoOpa3OBaHUIO 3HAHUH, BHIBI
NESITEIbHOCTH 10 MOJYyYEHHIO HOBOTO 3HAHUS M IMPUMEHEHHMIO 3HAHUH B Pa3IMYHbIX y4eOHBIX
CUTyallUsX, a TaKKe B pEalbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
IporpamMMme npeMETHBIC Pe3yIbTaThl MPEACTABICHBI 10 roJaM 00yUeHHUs.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHoro mnpenmera «buonorus» 6 10 knacce
JOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJU OMOJOrMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUHOW KapTUHBI MHpa U
HAyYHOT'O MUPOBO33pPEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouooruy, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEellIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOIOIMYECKHX TEPMHUHOB M MOHITUMN: )KHU3Hb, KIETKA,
opranusM, Merabonu3M (0OOMEH BEIeCTB M  MpEeBpalleHWe DHEPruu), TOMeocTa3
(camoperynauus), ypOBHEBas  OpraHM3alisl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BE/IECHUE
(perpoyKIusi), HaCJIeICTBEHHOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3jiaraTb OHOJOIMYECKHEe TeOopuHu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJibHasl JIorMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. .
BaBunosa) u yueHus (0 eHTpax MHOT000pa3us M MPOUCXOKACHUS KyJIbTYpHBIX pacteHuit H. U.
BasuiioBa), onpenensts rpaHuibl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO NMO3HAHUS B OMOJIOTMU: HAOJIOJACHHUE U ONMHUCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBICHUH, OpraHu3anus M IPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIJABMKCHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYUYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITUH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOIbI HA OCHOBAHUU IIOJyYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHBIE INPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
IpEeBpaLIeHHs] YHEPTHUH B KIIETKE, (OTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTHYeCKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OIIOJOTBOPEHMS, PA3MHOXKECHHS, NHIUBUAYAIbHOIO Pa3BUTHUSA
opranusMa (OHTOT€He3);

YMEHHE NMPUMEHSTH MOJTY4YEeHHBIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBJICHUH, JUUISl IPUHATUS NPAKTUUECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0eCieueHus

0€30IaCHOCTH CBOETO 3JI0POBbS W 3JI0POBbSl  OKPYKAIOIIMX JIFOJEH, COOJIOJCHUS HOPM
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IPaMOTHOTO TOBEJICHUSI B OKpYXarolllel NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
UCIIOJIb30BAaHUSl JOCTHKEHUM COBPEMEHHON OMOJIOIMM U OMOTEXHOJOTHH AJis PAallMOHAIBHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TeHETHYeCKHe 3aJaud Ha MOHO- U JUTHOpUIHOE
CKpEIIMBaHKE, CIIETUICHHOE HACJIeZJOBaHUE, COCTABIATh CXeMbl MOHOTMOPUIHOTO CKPELIMBAHUS
JUIS TIpe/IcKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATh JJAOOpATOpHbIE U MpPAKTHUYECKHE padOThl, COOMIOAATh MpaBUia MpU
pabote ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OLIEHUBAThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTMYECKOTrO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(OpMalMK, Hay4YHO-TIOMYJISIPHbIE MaTEepHUalIbl), STUUECKUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/laBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OHMOJIOTHYECKYI0 HH(POPMAIMI0O M3 HECKOJIBKHMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BATh
HNOHATUWHBIN anmapar GUOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOeHUA YyuyeOHoro mnpeamera «buonorus» 6 11 kaacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHHI O MECT€ M POJU OMOJOTHMHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAay4HOH KapTUHBI MUpa U
HAYyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uosioruu, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COACP)KaHUuEe OMOJIOTHUECKUX TEPMUHOB U MOHATHUI: BUJI, TTIOMYJISIIHS,
reHO(OH/, SBOJIONUMS, JBIKYyIIME CUIbl ((akToOpbl) IBOJIIOIUHU, MTPHUCTIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHue, JKOJOrHueckue (aKTOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIENH MUTaHUs, SKOJOruyeckas nupamua, ouoreoueHos, onocoepa;

yMEHUE Wu3/Iaratb Ouonorndyeckue Teopun (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPUS IBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoacTra K. M.
bapa, dyepenoBanusi riaaBHBIX HampaBiieHW W myTteil sBomonuu A. H. CeBepiioBa, y4deHus o
ouochepe B. U. BepHaackoro), onpenensTh TpaHUIIBI KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMHM HAyYHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHHUE U ONMHUCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpPOBEIEHUE OHOJIOTrHYECKOro
9KCIIEPUMEHTA, BBIABM)KCHHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMUMHAMH, OOBSICHEHHE TMOJMYYEHHBIX PpEe3ylbTaTOB, HCIONH30BAHHBIX HAYYHBIX MOHATHH,
TEOPHii U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIbI HA OCHOBAaHUM MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BbIIEIAThH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTMUYECKHX OOBEKTOB: BUJIOB,
HOMYJISIIUM, TPOAYIEHTOB, KOHCYMEHTOB, pPEAYyLEHTOB, OHOTeOIeHO30B M 3KOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU1000pa30BaHUs, MMPHUCIIOCOOIECHHOCTH OPTraHU3MOB, JCUCTBHS 3KOJIOIMYECKHX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIUHU B IKOCUCTEMAX, aHTPOIOTE€HHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OMOr€OXMMHYECKHUX ILMKIOB B
ouocdepe;

YMEHHE NPUMEHSTH MOJTy4YEeHHbIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBIICHUH, 111 IPUHATHS IPAKTUYECKUX PEILICHUI B IOBCEIHEBHOM JKU3HHU C LIEIbI0 00ecreueH s
0€30MacCHOCTH CBOEro 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUs HOpPM
IrPaMOTHOTO TMOBEACHHUS B OKpYKAlOIIeW MNPUPOAHON Cpele, MOHMMaHue HEOoOXOJUMOCTH
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UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOI 6uosiorun IS paMoHaIBLHOTO
PUPOAONIOIH30BAHNUS;

YMEHHE peIIaTh 3JIeMEHTapHbIe OMOJOTHYECKHE 3aJadd, COCTAaBIATH CXEMBI IEpeHoca
BEILIECTB ¥ SHEPTUH B HKOCUCTEMAX (IeTIH UTAHNU);

YMEHHUE BBINOJHATH JJAOOPATOPHBIE M MPAKTUUYECKHE PabOThl, COONMI0ONATh MpaBUiia MpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000y IOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 PA3NIUYHBIX HMCTOYHUKOB (CpeACTBa
MaccoBOW HMH(OpPMAlLMK, HAyYHO-NOIMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI00AJIbHBIE
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCHBMEHHBICE M YCTHBIE COOOLICHHUs, 00001mas
OuoJIOrNYecKyl0 HHGPOPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCHOJIb30BATh
NOHSATHIHBIN armapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTPOHHBIe (HH(POBHIE)
HanmenoBanmue pa3jieioB 4 TeM NPOrpaMMbl
/i Bcero K/p Il/p JI/p | oOpa3oBareibHbIe pecypesbl
1 buonorus kak Hayka 2 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIE CHCTEMBI U X OpraHu3alus 1 bubmorexa [OK
https://m.edsoo.ru/7f41¢c292
3 XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH 8 1 2 Bubnmorexa HOK
https://m.edsoo.ru/7f41¢292
4 KusaenessTeapbHOCTD KIETKU 6 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
5 Pa3smMHOXEeHME 1 HHIMBUYaJIbHOE PA3BUTHE OPTraHU3MOB 5 1 2 Brbmiorexa LIOK
https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB 9 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
7 Cenekmus opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 8
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11 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTPOHHBIe (HH(POBHIE)
HaumeHnoBaHue pa3ieioB U TeM MPOrPaMMBbI
n/n Bcero K/p Il/p JI/p | oOpa3oBareibHbIe pecypesbl
bu6mmoreka [JOK
! IBOJIOLHOHHAS OHOTOTHA ? ! 2 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 B 1
O3HUKHOBCHHE W PA3BUTHUE KU3HH Ha 3eMIie 9 httos://m.edsoo.ru/7f4 1 74
3 Opranus OKpYyJKaroIias cpeaa 6 1 2 bubmorexa HOK
FaHU3MBI U a1
p py Hast cped https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 10 1 bubmorexa HOK
t https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 3 5

25



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

26



		2024-11-05T13:28:59+0300
	Ð�Ñ•Ð¸Ñ⁄Ð¸Ð½Ð° Ð½Ðµ Ñ…ÐºÐ°Ð·Ð°Ð½Ð°




