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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpammbl 0 OMOJOTHU TEOPETUUYECKYIO OCHOBY JJIsi ONpEACNICHUS MOJAXO0A0B K (HOPMHUPOBAHHIO
cojepkanusi  ydyeOHoro mnpeaMera «buonorus» coctaBunu:  KoHmenTtyaibHble nojoxeHuss DPIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LIEJIEH, COIepkKAHUs, PE3yIbTaTOB 00y4eHUsI U TpeOOBAHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHKOB,
MOJIOKEHUSI 00 OOIIMX LEeNAX M NPUHLHUIAX, XapaKTEpU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEJHEro OOILero
oOpaszoBanust B Poccuiickoit denepannu, a Takke MOJOXKEHUS O creuupuke OMoIoruu, €€ 3Ha4eHUU B MO3HAHUM KUBOU
IPUPOJBI U OOECTIEUEHNUH CYIIECTBOBAHHUS HYeIoBeuecKoro obmectBa. COrjacHO Ha3BaHHBIM MOJIOKEHUSM, OIMpPEIEICHbI
OCHOBHBIE (DYHKIIMY TIPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouosiorun Aa€T MpeAcTaBICHUE O LENsIX, o0 oOuieil crpareruu oOyueHus, BOCIMTAHUS U PA3BUTHUS
oOyuaromuxcsi cpelrcTBaMu ydeOHoro npeamera «buosnorus», omnpezaenser o0s3aTeNnbHOE NMPEAMETHOE COAEPKAHUE, €ro
CTPYKTYpY, paclpesieieHue Mo pasjenaM U TeMaMm, peKOMEHIYEMYIO MOCIeI0BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuaa C
y4ETOM MEXIMPEAMETHBIX U BHYTPHUIPEAMETHBIX CBSI3EH, JOTMKKA 00pPa30BATEIBHOTO MPOIlEcca, BO3PACTHBIX OCOOEHHOCTEH
o0yyarommxcs.

B nporpamme mo OuoJIOrMM TaKkKe YUYMTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeAMETHbIM U
MpPEAMETHBIM pe3ysibTaTaM oOydeHusi B POPMHUPOBAHWN OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIHLHOM JEATEIbHOCTH/yueOHbIX
NelcTBUM 00yYaromMXcsl 0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no ouonoruu (10—11 kiaccel, 6a30Bblid YPOBEHb) peaM30BaH MPUHLIUII MPEEMCTBEHHOCTH B U3YYEHUU
Ouonoruu, Oarogaps 4eMy B HEMl MPOCMATPUBAETCSl HAMPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUpPOBAHUEM
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, PEICTaBICHUN
0 370pOBOM 00pa3e *KHU3HU U OepexHbIM OTHOLIECHHEM K OKpyXkarouieil npupoaHoi cpene. [loatomy Hapsay ¢ u3ydeHHEM
001IeONOIOTUYECKUX TEOpUN, a TaKKe 3HAHUW O CTPOCHUHU JKHUBBIX CHCTEM pAa3HOIO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX IMPOIIECCOB B MpOrpaMMe MO OMOJIOTHUU YAENIEHO BHUMAaHUE WCIIOJIb30BAHUIO TIOMYYEHHBIX 3HAHWN B
MOBCEIHEBHOM JKU3HM [UIsl PEIICHUs MPUKIAIHBIX 3ajad, B TOM 4YHCIe: MPO(UIAKTUKUA HACJIEICTBEHHBIX 3a00JIeBaHMIl
Yeli0oBeKa, MEIUKO-TeHETUYECKOTr0 KOHCYJIbTUPOBAHUSA, OOOCHOBAaHUS HKOJIOTHUYECKU IIeJIeCOO0pa3HOr0 TMOBENCHUS B
OKpY>Karollle MPUPOTHON Cpefie, aHAIM3a BIMSHUS XO3SICTBEHHON NEATEIbHOCTH YeJIOBEKa Ha COCTOSHUE MPHUPOIHBIX U



HMCKYCCTBEHHBIX OJKOCHUCTEM. YCHUJICHWE BHHMAaHHUS K TPHUKIAAHONW HAMPABICHHOCTH ydeOHOTO mpeameTra «buomorus
IIPOJUKTOBAHO HEOOXOJUMOCTHIO OOCCICUYCHHUS YCIOBUH IS PCIICHWS OJHOM W3 aKTyalbHBIX 3a7ad IIKOJIBHOTO
OMOJIOTHYECKOTO 00pa3oBaHMs, KOTopas Ipeanojaraet (GopMupoBaHHE Yy OOYYarONIUXCS CIHOCOOHOCTH aJalTHPOBAThCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero o0miero o0pasoBaHms 3aHUMaeT BakHOe MecTo. OHa obecrneunBaeT GOpMUPOBAHUE Y
oOy4Jaronuxcsi MPEICTAaBICHUA O HAYYHOW KapTHHE MHpa, pacImpser ¥ 0000maeT 3HAHUSA O JKUBOW NpHpOjE, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3AIMHU U DBOJIOLUH, CO3MAET YCIOBUS JUIsSl: MO3HAHUS 3aKOHOB KUBOM
npupojsl, (GopmupoBaHus GYHKIMOHATIHLHOM TIpaMOTHOCTH, HABBIKOB 3J0pOBOro M 0Oe€30MacHOro o0pasza >KHU3HH,
HKOJIOTHYCCKOTO MBIIIJICHHUS, IIEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIC U YEITOBEKY.

Bonbimoe 3HaueHNEe OMOJIOTHS MMEET TaKXKe I PEIICHUS BOCIUTATEIBHBIX M Pa3BUBAIOIINX 3a/1ad CPEIHET0 OOIIero
oOpa3zoBaHusl, colUagu3aluu oOydaromuxcsa. W3ydenue Ouosoruu oOecneyrBaeT ycloBUA I (OPMUPOBAHMUS
WHTEJUICKTYalIbHbIX, KOMMYHUKAIIMOHHBIX M WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYIBTYpPbI, CIOCOOCTBYET
WHTErpalui OMOJIOTHUECKUX 3HAHUH C MPEACTaBICHUSAMHU U3 JAPYTHX y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMUHU H
reorpaduu. Ha3BaHHBIC TONIOXKEHUS O TMpeAHA3HAYEHWHW Y4YeOHOro mnpenMera «bHOIOTHS» COCTaBWIM OCHOBY IS
OTIpeIeICHHS TIOJIX0/I0OB K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COACPKAHUS, TPEACTABICHHOTO B MPOTpaMMe 1o OMOJIOTHH.

Otr6op coxepxkanus ydyeOHOro mnpenmera «buomorms» Ha 06a30BOM YpOBHE OCYIIECTBIEH C  IO3UIIMH
KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUecs TOJKHBI OCBOUThH 3HAHUS U YMEHUS, 3HAYUMBIC
1St (hOpMHUPOBaHUS OOIIEH KyIbTYpbl, ONIPEACIISIONINE aICKBAaTHOE TTOBEJICHUE YEJIOBEKA B OKPY KaKOIIeH MPUPOIHON cpelie,
BOCTPEOOBAaHHBIC B TIOBCEIHEBHOM JKU3HU U MPAKTUUECKON JieaTeTbHOCTH. Oc000e MECTO B 3TOM CUCTEME 3HAHMM 3aHUMAIOT
AIIEMEHTBI COJCP’KaHUs, KOTOPBIC CIy)KaT OCHOBOH I (POPMHUPOBAHHS TPEICTABICHUH O COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KApTUHE MHpPAa U IIEHHOCTHBIX OPHEHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIONIMX TyMaHW3allUd OHOJIOTHYECKOTO
oOpa3oBaHUs.

CTpyKTypHUpOBaHUE COACp)KaHUS Y4eOHOrO Marepuana B MpOTrpaMMe IO OHOJOTHU OCYIIECTBICHO C YYETOM
MIPUOPUTETHOTO 3HAYCHHUS 3HAHWUH 00 OTIMYHMTEIIBHBIX OCOOCHHOCTSX KHUBOW NPHPOMABI, O €€ YPOBHEBOH OpraHU3AIMH H
ABOJTIOIMHU. B COOTBETCTBHH C 3TUM B CTPYKType Y4eOHOTo mpenmMera « bBHomorusy BhIJIEIEHBI CAEAYIONNE COAEPKATEIbHbIC
muaun: «buonorus kak Hayka. Metonasl HaydyHOTO TO3HaHUs», «Kierka kak Owomornueckas cuctemay, «OpraHu3M Kak



ouonoruueckas cucremay, «CucteMa 1 MHOroo0Opasre OpraHMuecKoro Mupay, « IBOJIOUS )KUBOW IPUPOJIBD), « IKOCUCTEMBI
U IIPUCYIINE UM 3aKOHOMEPHOCTI.

Lens u3ydenust yueOHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE OOYYAIOIIMMUCS 3HAHUSIMH O
CTPYKTYpHO-(DYHKIIMOHAIBHON OpTraHM3alliy KUBBIX CHUCTEM Pa3HOrO paHra W MpHOOpeTeHHE YMEHUN HCIOIB30BaTh ITH
3HAHMS JI TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB KMBOW MPUPOJIbI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX POOJIEM.

JlocTixkeHrne 1uenu u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OOECIIEUMBAETCS PEIICHHEM
CIEAYIOIIUX 3aay:

OCBOEHHE OOY4YaIOIIMMUCSA CHUCTEMBbl 3HAHUH O OMOJOTMYECKHX TEOpHUSAX, YUEHMSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIO0TE3aX, MPaBUIIax, CIyXaIlIMX OCHOBOM Uil (POPMHUPOBAaHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MUpa, O
METO/aX HAyYHOI'O MO3HAHUA, CTPOCHHUU, MHOTOOOpa3UH U OCOOEHHOCTSIX UBBIX CHCTEM Pa3HOIO YpOBHSA OpraHu3allui,
BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEI0BAaHUSIX B OMOJIOTUY;

(dopMupoBaHrue y oOydaroIMXCsl IMO3HABATEJIbHBIX, MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH B Ipolecce
aHaJIM3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJOTUU HAYUYHBIX B3IJIAJO0B, UEH U MOAXOA0B K U3YUEHHIO KHUBBIX CUCTEM Pa3HOTO
YPOBHSI OPTaHHU3aLINH;

CTaHOBJICHHE y OOydYaromuxcsi oO0umel KyabTypbl, (YHKIHOHATBHOM I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBICHATH U
OLICHUBATH SIBJICHUS OKPYKAIOIIETO0 MHUpA XUBOW IPUPOJABI HA OCHOBAHWM 3HAHHUW M OIIBITA, IOJYYEHHBIX IPU HU3yYECHHUU
OMOoJIOTHH;

dbopmMupoBaHrue y OOYYaIOIIMXCS YMEHHH WIIIOCTPUPOBATH 3HAYEHHWE OMOJOTMYECKUX 3HAHMN B MPAKTUYECKOU
JEeSATEIBHOCTH YEI0BEKa, PA3BUTUN COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJIIOBEKOM >KMBOM MPUPOBI, HEOOXOAMMOCTU OEpeKHOIro
OTHOIIIEHUS K HEH, COOJIIO/IEHUS] ITHUECKUX HOPM NP MPOBEACHUN OMOJOTMYECKUX MCCIIEIOBAHUT;

OCO3HaHUE LIEHHOCTHU OMOJIOTUYECKUX 3HAHUH I MOBBIIICHUS YPOBHS 3KOJOTUYECKON KYIBTYpPHI, s (GOPMHUPOBAHHUS
Hay4YHOTO MUPOBO33PEHUS;

NpUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUH B MMOBCETHEBHOM KM3HU JJIs1 OLICHKHU TIOCIIEACTBUN CBOEH IEATETbHOCTH
M0 OTHOIICHHWIO K OKpPYXAaIolel cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE M COOJIIOJCHHE Mep MNPODUIAKTUKU
3a00JIeBaHUM.



B cucreme cpennero obmero obpazoBanusi «buonorus», mzydaemas Ha 0a30BOM YPOBHE, SIBISETCA 00S3aTEIbHBIM
y4eOHBIM IPEIMETOM, BXOSALIMM B COCTaB MPEAMETHOM 00nactu « EcTeCTBEHHO-HAayUHbIE IPEAMETHIY.

Jlig n3yueHust Onosioruu Ha 6a30BOM ypOBHE cpeiHEro o01iero ooOpazoBanus oTBoguTcs 68 yacos: B 10 kiacce — 34 yaca
(1 yac B HezeIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kax Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U APYTMMH €CTECTBEHHBIMH HayKaMmH,
¢unocodueit, 3THKOIN, ICTETUKON W mpaBoM. Ponp Ouonoruu B (GOpMHPOBAHWU COBPEMEHHOW HAYYHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronpl TMO3HAHMS KUBOM TPUPOJLI (HAOTIOJEHWE, JKCIEPUMEHT, OIMCaHue, W3MEPEeHHe, Kiaccudukalms,
MOJICIUPOBAHUE, CTAaTUCTHYECKasi 00pabOoTKa JIaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon nu ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI JKUBOUM TIPUPOIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «cronbp3oBaHue pa3IMdHbIX METOJOB MPU U3YyUYEHUN OMOJIOTUUECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK TpeAMEeT u3ydeHus: Ouonoruu. OTIWYue KUBBIX CUCTEM OT HEOPraHWYEeCKOM
MIPUPOLBI.

CaoiicTBa OMOCUCTEM M UX pa3zHOOOpa3ue. YPOBHU OpraHU3AIMKH OMOCUCTEM: MOJIEKYJISIPHBINA, KJICTOUYHbIN, TKAHEBHIH,
OpTraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EepHBIT.

JdeMoHcTpanuu:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKH )KU3HWY, « Y POBHU OPTaHU3AIINH KHUBON TTPUPOIBI».

Oo6opynoBanue: mojens moJiekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHUUYECKHIM COCTaB KJIETKH. XUMHYECKHE BJIEMEHTBHI: MaKpPOXJIEMEHTHI, MUKPO3JIEMEHThl. Boma W MuHEpaibHbIE
BEILIECTBA.



OyHKIMK BOABI U MUHEPAIbHBIX BEIIECTB B KieTke. [lognepxanne ocMoTuyeckoro 6ananca.

benku. Cocta u ctpoeHne 0€1K0B. AMMUHOKUCIOTHI — MOHOMEpPHI OeslkoB. HezameHnMbIe 1 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYpbl OEJIKOBOI MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHASI, TPETUYHAS U YETBEPTUYHAsS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIuu OEIKOB.

®depMeHTHI — OMoNorHUeckre karamuzaTtopbl. CTpoeHue (pepMeHTa: aKTHUBHBIA IIEHTp, cyOcTpaTHasi Crienu(puIHOCTb.
Kodepmentsl. Butamunbl. OTinuust GepMEHTOB OT HEOPraHUYECKHUX KATaIM3aTOPOB.

VYrneBoabl: MOHOcaxapubl (IJII0KO3a, pubo3a U Ae30Kkcuprubo3a), 1ucaxapuibl (caxaposa, JJAKT03a) U MOJIMCaXapuabl
(xpaxMa, TJIMKOTeH, LEeJUTI003a). buonornueckue GyHKIUU YIII€eBOJOB.

JIunuasl: Tpurauepuibl, pochonunuasl, crepoussl. ['uapodunsHo-rUaApOPOOHBIE CBOMCTBA. bronornueckue GpyHKIUN
munuaoB. CpaBHEHUE YTIIEBOA0B, OCIKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPIHH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotunsr — MmoHoMepsl HyKIeMHOBBIX Kuca0T. Ctpoenue u ¢pynkiuu JJTHK.
Crpoenue u pynkiuu PHK. Bugst PHK. AT®: ctpoenue u hyHKIUU.

[uronorust — Hayka o kietke. Kierounas Teopust — mpuMep B3aUMOJCUCTBUS UEH U (DAKTOB B HAYYHOM MO3HAHUHU.
Metoabl u3y4eHus KIETKH.

Krerka kak nenocTtHas »uBas cucteMa. OOLiue Npru3HaKy KJIETOK: 3aMKHYyTasi Hapy>kHast MeMOpaHa, MosiekyJibl JIHK kak
reHeTUYECKUH anmapaT, CucTeMa CUHTe3a OeKa.

Tumnsl KIETOK: SyKapuoTHUecKas U npokapuoTuieckas. OcoOeHHOCTH CTPOSHHSI MPOKapUOTHUECKOH KineTku. Knetounas
cTeHka Oaktepuid. CTpoeHHE 2YKapUOTHUECKON KJIeTKU. OCHOBHBIC OTIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJIETOUHAs CTEHKA, IIMKOKAIUKC, uX (pyHkuuu. [1nazmarnueckas memOpaHa, eé
cBoiictBa u ¢yHkuuu. [lutomnasma u e€ opranouasl. OnHoMeMOpaHHble opraHouasl kietku: IOIIC, anmapat [Nonbmxw,
IM30CcOMBI. [1omyaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHAPHM, IUIACTUIBI. lIponcxoxaeHne MUTOXOHAPUM U IUIACTHA.
Bunel mnactun. HememOpanHble OpraHoMIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKU, KIYTHKH.
@yHKIMHA OPraHOUI0B KJIETKU. Brirrouenus.

SAnpo — perynsatopHbii 1eHTp kieTku. CTpoeHue snpa: saepHas 000J04YKa, KapuoIula3ma, XpOMaTHH, SIPBILIKO.
XpOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.



JleMmoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IBann, M. Ilneitaen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiul, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOW ITPUPOIe», «Pacipenenenne XuMU4ECKUX 3JIEMEHTOB
B JKUBOU IPUPOLE.

Tabmuupl u cxemsl: «llepuoanueckass TabnHIa XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJEKYJbl BOJAbDY, «bHOCHHTE3
oenka», «CtpoeHue mMonekyibl Oenkay, «Ctpoenue depmenta», «Hyknennosbie kucnotsl. JJHK», «Ctpoenne momnexyiisl
ATO», «CtpoeHue 3yKapuOTHUECKOW KIETKW», «CTpOEHHE >KMBOTHOM KIETKW», «CTpOEHHE pPACTUTEIBHON KIIETKWY,
«CTpoeHne NMpoKapuOTUYECKON KIIETKN», «CTpOEHUE sApa KIECTKN», « Y TIIEBOABIY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHKpPOCKOI, 00OpyAOBaHHUE JIsi MPOBEACHUS HAOIOACHUM, U3MEPEHUN, HKCIIEPUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, dKUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTUYeCKUe padoThI:

Jlabopatopnass padora No 1. «/3ydeHuwe KaTaIUTHYECKOM aKTUBHOCTA (PEPMEHTOB (Ha MpUMEpPEe aMuja3bl WM
KaTajasbl)y.

JlaGoparopHnas pabotra No 2. «M3yueHue CTpOeHMs KJIETOK PAcCTEHUM, KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOTIOM Ha
TOTOBBIX MUKPOIIpENapaTax U UX ONUCAHUEY.

Tema 4. /KusHeaesATeJJbHOCTb KJIETKH.

OOmeH BelecTs, Wik MeTad0Iu3M. ACCUMUIIALMS (TUTACTHYECKUIT OOMEH) U TUCCUMUIIALIMS (SHEPreTHYECKUil OOMEH) —
JIBE€ CTOPOHBI €IMHOTO Ipoliecca MeTaboin3Ma. Posib 3aKOHOB COXpaHEHHMsI BEIIECTB U SHEPTUU B TOHUMAaHUU METa00IM3Ma.

Tunel oOMeHa BeecTB: aBTOTPOGHBIN U rerepoTpodHbIil. Posb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUU SHEPTUH
B KJIETKE.

®dotocunTte3. CBeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakmuu ¢ortocunTe3a. IhPEeKTUBHOCTH (HOTOCHHTE3A.
3Hauenre (QoTocUMHTE3a JUIs KU3HU Ha 3emiie. BnusiHue yciioBuil cpeabl Ha (POTOCHMHTE3 M CHOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHU.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OaKTepuu. 3HAYCHIUE XeMOCHUHTE3a VIS KU3HU Ha 3emIie.



DHepreTudeckuii oOMeH B KieTKke. Paciienyienue BemecTs, BbIICICHIE U aKKYMYJIHUPOBaHHE YHEPTHH B KIIETKE. DTarlbl
sHepreTuueckoro oobmena. ['nmkonu3. bposkenue u ero Buuabl. KucinopogHoe oOkucIeHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakumnu matpuunoro cunresa. ['enernyeckas unpopmanus u JHK. Peanuzanus renernyeckoit nuHpopmanmu B KJIETKeE.
['eneTnueckuil Ko U ero cBoiicTBa. TpaHckpunuus — mMaTpuunblid cuHTe3 PHK. Tpancasuus — OnocuHTes Oenka. DTambl
TpaHcisiuu. KonupoBanne aMuHOKHCIIOT. Pons prbocom B OnocuHTe3e Oenka.

Hexknerounslie ¢popmsl xu3Hu — BUpychl. Vctopus otkpeitus BupycoB (/. 1. BanoBckuii). OcoOEHHOCTH CTPOSHUS U
’KU3HEHHOT0 1MKJIa BUpycoB. bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBacMble BHpycamMu. Bupyc

nMmmyHonieuiuta uenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHas TpaHCKpUIILMS, peBEpTaza M HWHTErpasa.
[TpodunakTuka pacnpocTpaHEeHUs] BUPYCHBIX 3a00JIE€BaHUI.
JlemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. Tumupsizes.

Tabmuiel 1 cxembl: «TuIbl UTaHUD», «MeTaboau3m», «KMUTOXOHAPULY), « DHEPTETHUCCKUM 00OMEHY, «XJIOpOILIacT,
«Dotocuntes», «Ctpoenune JHK», «Ctpoenune u ¢yHkumoHupoBanue reHa», «Cunre3 Oenkay, «['eHeTmueckuil Komy,
«Bupyco», «baktepuodarny», «Crpoenue u xxusHeHHbI nuka supyca CIIM/{a, 6akrepuodaray, «Permmukauus JHK».

Oo6opynoBanue: moaenu-anmmkanuu «Y npoenune JIHK u tpanckpunuus», «buocunres 6enkay, «CTpoeHHE KICTKNY,
Mozeinb cTpykrypsl JJHK.

Tema 5. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbsiii 1uki, Wivd >KW3HEHHBIM LMK KieTku. MHTepdaza m murtos. Ilpoieccel, nporekatomye B uHTEpdase.
Pennmukanus — peakuus matpuunoro cunresa [JHK. Crpoenne xpomocoM. XpoMOCOMHBIN Ha00p — KapuOTUI. JIUIIONIHBINA
Y TaIJIOUTHBIA XPOMOCOMHBIE Ha0Ophl. XpoMaTuabl. LluTosornueckre OCHOBBI Pa3MHOKEHUS U MHAUBUTYaJIbHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. [Iponeccsl, mpoucxoasme Ha pasHbIX CTaAusAX MHUTO3a. buosiormueckuii
CMBICJI MUTO3A.

[IporpamMmmupyemasi ruOesb KIETKH — aromnTo3.



@opMbI pa3sMHOXKEHHSI OPraHU3MOB: OECIOJIOE M MO0J0BO€. BHpl 0Oecrnojoro pa3MHOKEHHS: J[E€JIEHUE HAJIBOE,
MOYKOBaHUE OJHO- U MHOTOKJIETOYHBIX, CLIOPOOOpa30BaHUE, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KIOHMPOBAHHUE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYHS OT OECIOJIOTO.

Meiio3z. Cragum wMeio3a. Ilpoueccel, npoucxonsimue Ha cragusx Menosa. IloBegeHue XxpoMocoM B MeHo3e.
Kpoccunrosep. buosiornuecknii CMbICI U 3HaYEHUE MEN03a.

['amerorenes — mpouecc 00pa30BaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [10JIOBBIE Kene3bl: CEMEHHUKH U SIMUHUKH.
O0pazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIiepMaTo30u, SHIEKIETKa) — CIepMaTorenes u oporenes. Oco0eHHOCTH
CTPOEHMS SIULEKIIETOK U criepMaro3ouaoB. Omionorsopenue. [laprenorenes.

NuauBuyabHOE pa3BUTHE (OHTOrEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOreHes3). Jtarbl SMOPUOHAIIBHOTO Pa3BUTHS
y IO3BOHOYHBIX JKMBOTHBIX: JpOOJIeHHWE, racTpyisiuus, opraHorese3. [locTamOpuoHanbHOE paszBuTHe. TuIbI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHUSL: MPSAMOE, HEMpsiMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTAIUN Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuupbr 1 cxembl: «DOpPMBI Pa3MHOKEHHSI OPraHU3MOBY», «/[BOWHOE OIIOMOTBOPEHHE Y IBETKOBBIX PACTCHHII,
«BereraTuBHOE pa3MHOXEHHE pacTeHuil», «Jlenenue kineTku Oakrepuit», «CTpoeHHE NOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounei uukn», «Pemmukanms JHK», «Mwurtoz», «Menos», «lIpsimoe u HenmpsiMoe pa3BUTHEY,
«I"aMmeTorenes y MJIEKOMUTAIOIINX U YeoBeKa», « OCHOBHbBIE CTAANN OHTOT€HE3a.

O6opynoBanue: MUKPOCKOII, MUKpOIpenaparhbl «CnepmMaTo30uibl  MJIEKOMUTAIOLIET O, «Siueknerka
MJIEKOITUTAOLIEr0», «KaproknHe3 B KJIETKaxX KOpEIlKa JIyKa», MarHUTHask MOJIEIb-alIUIMKauus «Jlenenue KIeTkn», MOoAelb
JIHK, monenp meTada3HoOit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas pabota Ne 3. «HaOnroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpPOIIpEnapaTax.

JIaGoparopHas padota Ne 4. «M3ydyeHue cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnapaTax».

Tema 6. HacsieniCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.



[IpeameT u 3amaun reHeTHKU. VIcTOpus pa3BuTus reHeTUKH. POTh IUTOIOTHN ¥ SMOPHOJIOTHH B CTAHOBJICHUH T€HETHKH.
Bkrnag poccuiickux U 3apyO€KHBIX YUE€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (TMOPHUI0TIOTHYECKUH,
[IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKui). (OCHOBHBIE T'€HETUYECKHE TMOHATHUS. ['eHeThyeckas CHUMBOJIMKA,
HCMOJIb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUSI MPU3HAKOB, ycTaHOBJIeHHbIE I'. MeHnenem. MoHOruOpuaHOe CKpeluBaHue. 3aKoH
eauHooOpa3usi TMOPUIIOB TEpBOro MokoJieHus. [IpaBuino JOMUHHMpPOBAHMS. 3aKOH pACIICIUICHHMS MNpU3HAKOB. ['umoresa
YUCTOTHI raMeT. [1oHOe 1 HenoJIHOe TOMUHUPOBAHKE.

JHuruOpuaHoe CckpemuBaHue. 3aKOH HE3aBUCUMOTO HACJICIOBAHMS NPU3HAKOB. [lUTOreHEeTHYEeCKHe OCHOBBI
JUTHOPUIHOTO CKpENIMBaHUS. AHaIM3UpYyIOllee CKpelBaHue. lcrnonp30BaHuEe aHATU3UPYIOMIETO CKPEIIUBaHUS IS
ONpeaeeHUs] TeHOTUIIa 0COOU.

CuerienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuernjeHHOMY HacienoBaHuio reHoB. Hapymienue
CLCIUICHUS T'€HOB B PE3YyJIbTaT€ KPOCCUHTOBEPA.

XpOoMOCOMHas TEOpHs HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE ONPEAECICHHE TMO0Jia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE W
reTeporaMeTHbIe Opranu3mel. HaciienoBanrne npu3HaKkoB, CUEIUICHHBIX C TIOJIOM.

N3menunBOCTh. BUABl M3MEHUMBOCTH: HEHACJIECACTBEHHAs W HaClEACTBEHHas. Poyib cpeapl B HEHACIEICTBEHHOU
M3MEHYMBOCTH. XapaKTEPUCTHKA MOIUPUKANMOHHON M3MEHYMBOCTH. BapuanimoHHuslil psija U BapuanmonHas kpusas. Hopma
peakiuu mpuszHaka. KomnuecTBeHHbIE M Ka4eCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CpoiicTBa MoAM(DUKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBennas, win reHOTUIIMYECKasi, U3MEHUYMBOCTh. KoMOMHaTHBHAS U3MEHUUBOCTH. Mei03 1 MOJIOBOM Mpoliecc —
OCHOBa KOMOMHATHBHOW M3MEHYMBOCTH. MyTalmoHHasi U3BMEHUYUBOCTh. Kiaccudukanus MyTauid: TeHHbIE, XPOMOCOMHBIE,
reHoMmHble. YacToTa W mpuuuHB MyTanuil. MyrtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOMU
n3menunBoctd H. 1. BaBunosa.

BuesnepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorun demoexka. OCHOBHBIE METOJBI T€HETHKH YEJIOBEKA: TCHEAJIOTHYSCKUi, OIM3HEIOBBIM,
[UTOTE€HETUYECKUHN, OMOXUMUUYECKUHN, MOJIEKYJIIpHO-TeHeTuUeCcKuid. COBpEeMEHHOE OMPEAEICHUE T€HOTHUIIA: TOJTHOTEHOMHOE



CEeKBEHHUPOBAaHNE, TEHOTUNHPOBaHUE, B TOM yucie ¢ nomoribio [1I[P-ananusza. HacnenctBennbie 3a00eBaHUs YeIOBEKa:
reHHble 00JIe3HH, OOJIE3HM C HACJEICTBEHHOW MPEepacloIoKEHHOCThI0, XPOMOCOMHBIE Oosie3Hu. CoMaThyeckue Hu
reHepatuBHbie MyTali. CTBOJIOBBIE KIETKHU. [[puHIINIIBI 310pOBOTO 00pa3a >KU3HU, TUArHOCTUKH, MPOMUIAKTUKHI U JICUCHHUSI
reHeTUYECKUX OoJie3Hel. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBaHue. 3HaUeHUE MEAUIIMHCKON TeHETUKH B TPEAOTBPAIlCHUN
U JICYCHUH TeHETHUECKUX 3a00JIeBaHUI YenoBeKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. 1. Bapuios.

TaOmunps! U cxembl: «MOHOTMOPUIHOE CKPELIMBAHUE U €T0 IIUTOI€HETUYECKasi OCHOBa», «3aKOH PACIICIJICHUS U €To
LUTOTEHETUYECKAs] OCHOBa», «3aKOH YHUCTOTHl TameT», «JurubpunHoe ckpeuuBaHue», «LlUTOIOrMYECKHEe OCHOBBI
IUTHOPUAHOTO CKpenuBaHus», «Meio3», «B3anMoaeicTBHE aiedbHBIX TIE€HOB», «l eHeTHYeckue KapThl PpaCTEHUH,
KUBOTHBIX M 4YeJIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOTO € moJiom», «Kapuorturbl
4esloBeKa U KUBOTHBIX», «Bunpl usmeHunBocti», «MoaudukamoHHas U3MeHUNBOCThY, «HacnenoBanue pesyc-gakropay,
«l'eHeTnka rpynn KpoBmw», «MyTallnOHHAs: U3MEHYUBOCTD.

O6opynoBaHue: MOJIeIU-anTIuKauu « MOHOTHOpUIHOE CKpeluBaHuey, «HemonHoe qoMuHUpoBaHuey, «luruopuanoe
ckpenruBanuey, «llepekpéct XpoMocom», MUKPOCKON B MUKpomnpemnapaT «Jpo3zodpuna» (Hopma, Myraunuu GOpMbI KPbLUILEB U
OKpacku Tena), repoapuii «I['opox moceBHOMY.

JlaGopaTopHblie 1 NpaKTUYeCKUe padoThI:

JlabopatopHas padota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUAHOTO U IUTHOPUTHOTO CKPEIIUBAHUS Y 1PO30(pUIiIbl HA
rOTOBBIX MHUKpOIIpenaparaxy.

Jlaboparopuass pabota Ne 6. «M3yuenne MoauduKalMOHHOW M3MEHUYMBOCTH, MOCTPOCHHE BapUAlIMOHHOIO psjia U
BapUALIMOHHON KPUBON».

JlabopatopHas pabota Ne 7. « AHaIN3 MyTanuii y 1po30( Uikl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuys Kak Hayka M Ipouecc. 3apoKIEHHE celleKIMU U aoMectukanus. Yuenne H. W. BaBuioBa o meHrtpax
IPOUCXOXKIEHUSI U MHOI000pa3us KyJIbTYPHBIX pacTeHHM. L{eHTpbl MpouCcX0XIeHusl JOMAIIHUX >kKUBOTHBIX. CopT, mopoja,
LITAMM.

CoBpeMeHHbIE METOIbI CEIeKIIMU. MacCOBBIN U MHANBUAYAIbHBIN OTOOPHI B CETIEKIIUU PACTEHUN U )KUBOTHBIX. O1leHKa
sKcTepbepa. bimskopoacTBeHHOE ckpelBaHie — MHOpuAUHT. Yucras nuausa. CKpelrBaHue YUCThIX JIMHUN. [ eTeposuc, uim
rubpuaHas cuia. HepoacTBenHoe ckpemmBanue — ayropuaunar. OtaanéHnas rudpuansanus u e€ ycnexu. VcKycCTBEeHHBIN
MyTareHe3 v MOoJy4eHHE MTONUILUIONA0B. JIOCTHKEHNS CENEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak OTpacib MNPOM3BOACTBA. ['€HHas WHXXeHepus. OTambl co3faHusi pekoMOuHantHOM JIHK m
TPAHCTeHHBIX OpraHu3moB. Kilerounas muxkeHepus. KierouHble KynabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHUU.
KiionupoBaHue BbICOKOIPOAYKTHUBHBIX CEIbCKOXO035MCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE U 3THYecKHe npodiembl. MO
— T€HETUYECKH MOAU(PHUIIMPOBAHHBIE OPIaHU3MBI.

JlemoHCTpauuu:

[Toprpetsr: H. Y. Basuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®@. l1BaHoB.

Tabnuupl 1 cxeMbl: kapTa «L{eHTpbl MPOUCXOXKIECHHUS U MHOTO00pa3us KyJbTYPHBIX pacTeHuin», «[lopoasl mromamHmx
AKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanénHas rulOpuauzauus», «Pabotsl akagemuka M. @. MBanoBay,
«ITonmumnonnus», «O0bEKThl OMOTEXHONOTUNY, «KIeTouHble KyJIbTYphl U KIOHUpOBaHUE», «KOHCTpynpoBaHue U mepeHoc
T€HOB, XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJOB M KOPHEIJIONOB JUKUX (OPM U KYJIbTYpHBIX COPTOB pacTeHUW, repoapuid
«CenbCKOX035UCTBEHHBIE PACTEHUSD.

JlabopaTopHble U IpakTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHUKEHUS CEJIEKIMM PACTEHHM M KMBOTHBIX (HA CENEKUMOHHYIO CTaHLUIO,
IJIEMEHHYIO (hepMy, COPTOMCTBITATENIbHBIN YYaCTOK, B TEINTUYHOE X03SIMCTBO, 1a00paTOPHUIO arpOyHUBEPCUTETA HIIM HAYYHOTO

LIEHTPA)».



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBLI 110 BUOJIOTMMA HA BA30BOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

Cormacao ®I'OC COOQO, ycraHaBIMBarOTCS TPEOOBAHUS K PE3yJIbTATaM OCBOCHHS OOYHAIOIIMMUCS MPOrPaMM CPEIHErO
o011ero 00pa3oBaHus: IMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATDI

B cTpykType JNHYHOCTHBIX pPE3yIbTaTOB OCBOCHUS mNpeamera «buonorus» BBIIEICHBI CIEAYIONIME COCTABISAIOIINC:
OCO3HaHHE 00YUYAIOITUMUCS POCCUIUCKOM rpaKJaHCKOW UIEHTUYHOCTU — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSTEIIbHOCTU U
CaMOOIIPEICIICHUIO, HAIMUUE MOTHBALIMM K OOY4YEHUIO OHOJIOTHH, IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUMN
JUYHOCTHA HA OCHOBE KJTFOYEBBIX IIEHHOCTEH M MUCTOPUYECKUX TPAIULIMNA Pa3BUTHS OUOJOTHYECKOTO 3HAHHS, TOTOBHOCTH U
CIIOCOOHOCTH 00YJAIOITUXCSI PYKOBOJICTBOBATHCS B CBOCH JESATEIHHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, IPUCYIITUMU
cucTeMe OMOJIOTMYECKOro 00pa3oBaHusl, HATUYHUE 3KOJOTMYECKOr0 MPaBOCO3HAHUS, CIIOCOOHOCTU CTABUThH LIENIM U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS TpeaMeTa «bUONOTHsS» JOCTUTaloTCs B €IMHCTBE YYEOHOW M BOCIHUTATEIHHOU
JNEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, TIPUHITHIMA B OOIIECTBE MPABWJIAMH M HOPMaMHU TMOBEACHHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOMO3HAHUsA, CAMOBOCIIUTAHUS U CAMOPA3BUTHUSI, PA3BUTUA BHYTPEHHEW MO3ULMM JIMYHOCTH, MATPUOTU3MA, YBAKEHUSA K
3aKOHY W TMPaBOIOPSIKY, YEJIOBEKY Tpyda W CTaplieMy IOKOJEHUI0, B3aUMHOI'O YBa)XEHHUs, OEpPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAUIMAM MHOTOHAIMOHAIBHOIO Hapona Poccuiickon @enepannu, OpupoIe U OKPYyKAKOLIEH
cpeze.

JIngyHOCTHBIE PE3yNbTaThl OCBOEHHUS YueOHOTO npeaMeTa «bruoiorus» MOHKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00yyJaroImuxcst pyKoBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UITUEN JIMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO O0IIECTBa, pacliupeHune



YKU3HEHHOT'O OTBITA U OTbITA ACSATEILHOCTH B MPOLIECCE PEATU3AIIMU OCHOBHBIX HANIPABJICHUN BOCIIUTATEIIBHOU JEATEIbHOCTH,
B TOM YHUCJIE B YaCTH:
1) rpa:kIaHCKOr0 BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON IMO3UIMU O00YyYaromerocsi Kak akTHUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO
00I1IeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB M 00SI3aHHOCTEH, YBAXKCHHUE 3aKOHA U TTPABOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AESATEIBHOCTU TPHU CO3JAHUU YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATENIbHBIX 33/1a4, BBIIIOJIHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH ONPEEATh COOCTBEHHYIO MTO3UIIUIO 110 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBUSL JIOJICH C Pa3HBIMHU
yOeXKIeHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTH K COTPYJHUYECTBY B IMPOIIECCE COBMECTHOTO BHIMOJTHEHUS YICOHBIX, TO3HABATEILHBIX U UCCIEA0BATEIbCKUX
3a/lay, YBaXKUTEJIHHOTO OTHOIICHHWS K MHEHHUIO OMNIMOHEHTOB MPHU OOCYXKJIEHHWU CIOPHBIX BOMPOCOB OHMOJIOTHUYECKOTO
COJIep KaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW WMIAECHTUYHOCTH, NMATPUOTHU3MA, YBAXKEHHUS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHOM, ropaoCcTy 3a CBOM Kpal, cBOow PonnHy, CBOM SI3BIK M KYJIBTYPY, MPOILIJIOE U HACTOSIIEE
MHOTOHAIMOHAJILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJHOMY HACJICIUIO U MTAMSTHUKAM TIPUPOJIbI, TOCTHXKEeHUSIM Poccru B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTMH, TIOHMMAHHS 3HAYCHUS
OMOJIOTHH B MMO3HAHUM 3aKOHOB IIPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOI'O 00IIECTBA;

uzeitHas yoexaEHHOCTb, TOTOBHOCTD K CIY>KE€HHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHMS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMI0 U MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U [ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHSTHUS IIEHHOCTEU
CEMEWHOW JKU3HU B COOTBETCTBUU C TpaguUUAMHU HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPUYECTBA, CIIOPTa, TPYHa,
0OIIIECTBEHHBIX OTHOIICHMI;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3CHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE MPOSABISATh KAUECTBA TBOPUYECKOW JIMYHOCTH;

5) pu3nyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS K SIMOLMOHAJIBLHOIO 0JIarOMOJIyYns:

MOHUMAaHUE U peasn3alius 30poBoro u 6e3omacHoro odpasa kKu3Hu (340POBOE MUTAHUE, COOJIIOICHHE TUTUEHUYECKIX
MpaBuil U HOPM, COANaHCHPOBAHHBIM PEXUM 3aHITHM M OTAbIXA, peryisipHas (u3MYecKass aKTHBHOCTb), OEpEKHOTO,
OTBETCTBEHHOTO Y KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U NMCUXUUYECKOMY 37I0POBbIO;

MOHUMAaHUE [IEHHOCTH MPaBUJI HHANBUYATBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO MOBEJCHUS B CUTYAITUSX, YTPOKAIOIINUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAHUE MOCIEICTBUI U HEMPUSATHS BPEAHBIX MTPUBBIYEK (YIOTPEOJCHUS aIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYIA0JII00HE;

TOTOBHOCTH K aKTUBHOM JIEATEIILHOCTH TEXHOJIOTHUECKON U COIMAIBLHOM HAIIPaBIECHHOCTH, CIOCOOHOCTh MHUIIUUPOBATH,
IJIAHUPOBATH U CAMOCTOSITEIBHO BBITIOJIHIThH TAKYIO A€ TEIbHOCTD;

UHTEpEeC K pa3audyHbIM cdepam nmpodeccroHaIbHON IeATeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymylien
npodeccuu U peasin30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHbI;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHUIO HA TIPOTSHKEHUN BCEH KU3HH,

7) 3K0JIOrH4€CKOro0 BOCIIMTAHMS



HKOJIOTMYECKH 1EIeCO000pa3HOe OTHOIICHHE K MPUPO/IE KaK HCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHU;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYyJIbTYphbl: MPUOOPETEHUE ONBbITA TUIAHUPOBAHUS IOCTYNKOB W OIEHKH HX
BO3MOYHBIX MOCJIEJICTBUM JJIsI OKPYKAIOLIEH Cpeibl;

OCO3HaHME TI00aTHFHOTO XapaKTepa FIKOJIOTHISCKUX MPOOJIeM U ITyTeH NX PEIICHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh NPHOOpETaeMble NPH W3YyYEHUU OWOJOTMU 3HAHUS M YMEHUS NPH PELICHHH IpoOieM,
CBSI3aHHBIX C paIlMOHAJIBHBIM MPHUPOAOINOIB30BaHNEM (COOMIOICHNE TMPaBWJI TMOBEACHHS B MPHUPOJE, HANpPaBICHHBIX Ha
COXpPaHEHHE PABHOBECHUS B 9KOCUCTEMAX, OXpaHy BHJIOB, 3KOCUCTEM, OMOCPeEpBI);

aKTUBHOE HENpUATHE JEHCTBUM, MPHUHOCSIIMX BpEl OKpYXarollel NpUpOJHOW Cpele, YMEHHE IPOTHO3UPOBATH
HEOIaronMpHUsITHBIE YKOJOTUYECKHUE TTOCIEICTBUS MPEAIPUHUMAEMBIX JEUCTBUNA U MPEJOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO 3KOJOTUYECKOTO MBIIUICHHS, DKOJIOTUYECKOW KYJIbTYpbI, OMbITA JEATEIHPHOCTH SKOJIOTHUYECKON
HAIpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS MMM B I103HABATEIbHOW, KOMMYHHUKATHMBHOM M COLMAIbHON MpPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOH EATEIbHOCTH KOJOTHUECKONW HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHON
MPAKTUKH, OCHOBAHHOT'O HA IUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIETYPHOM MHPE;

COBEPIICHCTBOBAHUE S3bIKOBOI M UUTATENbCKON KYJIBTYPBI KaK CPEJICTBA B3aUMOJCHCTBHS MEXTy JIFOJIbMU U MMO3HAHUS
MUpa;

MOHMMAaHHUE crlenu(UK OMOJOTHMM KaK HAyKH, OCO3HaHWs €€ poird B (HOPMHPOBAHHH PALMOHAIBHOTO HAyYHOTO
MBIIJICHHSI, CO3JaHUH IIETIOCTHOTO TPECTABICHUS 00 OKpPY>KaIOIEM MUPE KaK O €IMHCTBE MIPHUPOIbI, YEIOBEKa 1 OOIIECTBa,
B MTO3HAHUH MPUPOIAHBIX 3aKOHOMEPHOCTEHN U PEIICHUH TPOOJIeM COXPAHEHHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOW LMBHJIM3ALMUA: OOECHEYeHHs HOBOTO YPOBHSI Pa3BUTHUS
MEIUIIMHBI, CO3/1aHNE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA,
MOWCKa IMyTEeH BBIXOAA M3 TIOOATBHBIX DKOJIOTHYECKUX MpoOieM U obOecredueHus Mmepexona K YCTOMUYMBOMY pPa3BUTHIO,
paIroHaIbHOMY HCTIOB30BAHHIO TIPUPOTHBIX PECYPCOB B POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH,



3aMHTEPECOBAHHOCTh B TMOJYYECHUU OMOJOTHYECKHX 3HAHWHA B IEJSAX IMOBBIMICHUS OOIIEH KYyJIbTypbl, €CTECTBEHHO-
HAyYHOH IPaMOTHOCTH, KaK COCTaBHOHM 4acTH ()YHKIIMOHAJIBLHON I'PaMOTHOCTH OOYYarOIIUXCs, (POPMHUPYEMOU TIPH U3YUCHHUH
OHOJIOTHH,

MOHUMAHUE CYITHOCTH METOJOB TO3HAHUS, WCIOJIL3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy9aeMbI€ 3HAHUS JUTsl aHAIH3a U OOBSICHEHHUS SIBJICHUIN OKPYXKAIOIIET0 MUPA U MIPOUCXO/ISIINX B HEM U3MEHEHUH, YMECHHE
7enath 000CHOBAHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINUXCS TaHHBIX C MEJIBI0 MOTYYSHUS TOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTh CAMOCTOSTEIHHO HCIIOIB30BaTh OMOJIOTHYSCKHUE 3HAHUS JIJIS1 PEIICHUS TPOOJIEM B PEaIbHBIX KU3HECHHBIX
CUTYaIusIX;

OCO3HAHWE IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH TPOSKTHYIO H HCCIICIOBATEIBCKYIO
NeATEeIIbHOCTh MHANBUYAIBHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENMPEPHIBHOMY OOpa30BaHUIO M caMOOOpa30BaHUIO, K aKTUBHOMY ITOJYYCHHUIO HOBBIX
3HAHUHU 110 OMOJIOTUH B COOTBETCTBUU C KU3HECHHBIMHU MTOTPEOHOCTIMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUSI YyUeOHOro npeamera «bruonorusy BKIIIOUAIOT: 3HAUMMbIE 111 (DOPMUPOBAHUS
MHUPOBO33pEHUsI  O0yYaIOIIUXCS MEKIUCHUIUIMHAPHBIE (MEXIpEeIMEeTHble) OOIIeHAy4YHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAyYHOUM KapTUHBI MUpa U CTIEUU(PUKY METO/I0B TO3HAHMSI, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, BJICHHE, MPOIIECC, CUCTEMA, HAYUHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEJOBAHHE,
HAOJIIOJIECHUE, W3MEpPEHHE, OKCIEPUMEHT M JIpYIMX), YHUBEpCAJbHbIE YyuyeOHbIE JEHCTBHUS  (IIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETyJSITUBHBIE), oOecrieunBamomume (HopMUpoBaHHE (DPYHKIIMOHAIBHOM TPaMOTHOCTH M COLMAJIBHOU
KOMIETEHIIMM  OOy4YaroIIMUXCs, CIOCOOHOCTh  OOYy4YarolUMXCsl  MCIOJIb30BaTh  OCBOEHHBIE  MEXKJIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE IEUCTBUS B TO3HABATEIBHON U COI[MAIbHOM MPaKTUKE.

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHHS POrPaMMbl CPETHETO 00IIEro 00pa30BaHus JOJIKHBI OTPaXaTh:

OBJageHne yHUBePCAJIbHbIMHU Y4eOHbIMH MMO3HABATEJIbHBIMHU ACHCTBUAMM:



1) 6a3oBble JOTHYECKHE AeiiCTBHUS:

CaMOCTOSTENbHO (GOPMYITHPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCII0JIb30BAaTh NMPU OCBOCHUU 3HAHUN TPUEMBI JIOTHUECKOTO MBIIIICHUS (aHAIU3a, CHHTE3a, CPAaBHEHHUSI, KJlaccu(UKaIuy,
00001IeHHs), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATHH (BBIAETATh UX XapaKTEepHbIC MPU3HAKH, YCTAHABINBATH CBSA3H C
JIPYTUMHU MOHSITUSIMH);

ONPENENATh LENN JAESITEIbHOCTH, 3aJaBas IlapaMeTpbl W KPUTEPUU HX JOCTHKEHHUSA, COOTHOCUTH PpE3YJIbTAThI
NEATEIBHOCTHU C ITOCTAaBJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOrMUECKUE MOHITUS [T 00bACHEHUS (PAKTOB U SIBJICHUN KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIE, JCIYKTUBHBIC, 10 aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYIMPOBATH BHIBOJBI U 3AKITHOUYECHUS;

IIPUMEHATb CXEMHO-MOJICIIBHBIE CPEACTBA I IIPEACTABIICHHs CYILIECTBEHHBIX CBSA3€M M OTHOLICHUN B HM3y4aeMbIX
OMOJOTUYECKUX 00BEKTAX, & TAKKE MPOTUBOPEUUIN PA3HOTO POJIA, BHISIBIICHHBIX B PA3IMUHBIX HH()OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUJIaH PEIIEHUS TPOOJIEMBI C YIETOM aHATIN3a UMEIOIUXCSl MAaTepUATTbHBIX U HEeMaTepUalibHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEJSAM, OLIEHUBATh PUCKHU MOCIENCTBUAN
NEATEIIBHOCTH;

KOOPAMHUPOBATH U BBIOJIHATH padOTy B YCIOBHSIX PEAIbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJaJIeTh HAaBbIKAMH Y4e€OHO-MCCIIEIOBATEIbCKOM M IMPOEKTHOW AESATENbHOCTH, HABBIKAMHU pa3pelieHus MpoOseMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOMCKY METOJOB pELIECHUS MPaKTUYECKUX 3a]ad, MPUMEHEHHUIO
Pa3IMYHbIX METOJOB IMO3HAHUS,

MCIIOJIb30BaTh PA3JINYHBIC BUABI A€ATEILHOCTH MO MOJYyYEHUIO HOBOTO 3HAaHUS, €T0 UHTEPIPETAINH, TPEoOpa30BaHUIO U
MPUMEHEHUIO B YUYEOHBIX CUTYalIUSIX, B TOM YHCIIE IPU CO3/IaHUU YY€OHBIX U COI[MATbHBIX IPOEKTOB;

(opMHpPOBATH HAYYHBIN THUI MBILUJIEHUS, BIAI€Th HAYYHOU TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMHA U METOAAMMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTENbHOMN NEATEIBHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBJIATh NTPUYUHHO-CJIEICTBEHHBIE CBA3M M aKTyaJIU3UpPOBAaTh 3a7ady, BbIJIBUIaTh TMIOTE3Y €€ pEUICHUS, HAXOAUTH
apryMEHTHI JJIs1 I0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TOJYUYCHHbIE B XOJI€ PEHICHUS 3a/ladyd pPe3yJIbTaThbl, KPUTUYECKU OIEHUBATH WX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYUIECTBJIATH LEJICHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETb [IEPEHOCUTH 3HAHUS B IIO3HABATENIbHYIO U MMPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OPUTrMHAIbHBIE MOAXOAbl U PEIICHUS, CTABUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIIHE
aNbTEPHATUBHBIC PEIICHMUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHUKAX HWHPOpMaIMK (TEKCTe YYEOHOro TOCOOMS, HAay4YHO-TIOMYJISPHOMN
IuTEpaType, OMOJOTUYECKUX CIOBApSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaATh
MH(}OpMaLUIO Pa3IMYHbIX BUIOB U (POPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATH €€ TOCTOBEPHOCTh M HETPOTHUBOPEUYNBOCTH;

dbopMyIUpOBaTH 3aMpPOChl U MPUMEHATH Pa3JIMUHbIE METOABl MPHU MOUCKE U OTOOpe OuojIorhueckoil uHdpopmaiuu,
HEOOXOIMMOM JIJIs1 BBITIOTHEHUS YICOHBIX 3a/1a4;

npUOOPETaTh OMBIT UCIOIL30BAHUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIIICHCTBOBATh KYJIBTYPY
AKTUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaNIbHYIO (OpMY MpeacTaBiieHusi Ouonorudyeckoil mHdopmanuu (cxemsl, rpaduki,
IUarpaMmbl, TaOJUIbI, PUCYHKHU U APYTOE);

WCIIOJIb30BaTh HAy4YHbIM S3bIK B KayecTBE CpEACTBAa IpuU padboTe ¢ Ouojormueckoid HHOpMalMen: NPUMEHSTh
XUMHUYECKHE, (PU3NIECKNe U MaTeMaTHIEeCKUE 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBHaTypy, HOMEHKIATYPY, UCTIOIb30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJCTBA HATJISAITHOCTH;

BJIa/IeTh HABBIKAMU PACMO3HABAHUA U 3alIUThl HHGOPMALIMK, UHPOPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY J1€CTBUSIMU:

1) ob1enne:



OCYIIECTBIIATH KOMMYHHKAIIUU BO BCeX chepax jKU3HU, aKTHBHO YYaCTBOBATH B JHMAJIOre HIH JUCKYCCHH IO CYIIIECTBY
00Cy’K1aeMoii TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BRICKA3bIBATh CY/KICHHS OTHOCUTEILHO BBITIOIHEHHS TIPe/IaraeMoi 3a/1au,
YUYUTHIBATH HHTEPECHI M COTTIACOBAHHOCTD MO3UIIMI APYTUX YYACTHUKOB JMAJIOTa MU TUCKYCCHN);

pacro3HaBaTh HeBepOaJbHBIC CpEACTBA OOIINECHHUS, IMOHMMATh 3HAYCHHE COLHMAIBHBIX 3HAKOB, IPEAMOCHUIOK
BO3HHUKHOBEHUS KOH(DIUKTHBIX CUTYAIHi, YMETh CMITr4aTh KOH(PIUKTHI U BECTH IIEPETOBOPHL;

BJIAJICTh PAa3IMYHBIMH CIOCOOAMHU OOIIEHHS M B3aWMOJCHCTBHS, MOHHMATh HAMEPECHHsS APYIHMX JIOACH, MPOSBIATH
YBOKHUTEIHLHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHO# hopme (hopMyIHMpOBaTh CBOU BO3PAKCHHS;

pa3BEPHYTO ¥ JIOTMYHO U3JIaraTh CBOIO TOYKY 3PCHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeJbHOCTh:

MOHUMAaTh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M HHIWBUAyaIbHOW pabOTHI NMpPH PEIICHHH OHMOJOTHYECKOM
po0JIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIITOBBIX (DOPM B3aUMOJICHCTBHS ITPH PELICHUN YICOHOM 3a/1auu;

BBIOMPATh TEMAaTHUKy W METOJbI COBMECTHBIX JCHCTBHIA C YYETOM OOILIMX MHTEPECOB M BO3MOXKHOCTEH KaKIOTr0O UJICHA
KOJIJICKTHBA,

OPUHUMATh IEJIM COBMECTHOM IEATENLHOCTH, OPraHW30BBIBATH M KOOPAMHHUPOBATH ACHCTBHSA IO €€ IOCTHIKEHHIO:
COCTaBJIATH ILIaH AEHCTBHU, pacIpeAeIaTh POJIH C y4ETOM MHEHHH YIYaCTHUKOB, 00CYKIaTh pE3yabTaThl COBMECTHOM paOOTHI;

OLICHUBATh KA4€CTBO CBOETO BKJIa/1a M KAKIOTO yYaCTHUKA KOMaH/IbI B OOIIHI pe3yIbTaT M0 pa3paboTaHHBIM KPUTEPHSIM;

Hpe/Jiarath HOBbIC MMPOCKTHI, OLICHUBATD UACH C MO3UIUK HOBU3HBI, OPUTUHAILHOCTH, TPAKTHYCCKON 3HAYUMOCTH;

OCYIIECTBIIATh IO3WTHBHOE CTPATErMYCCKOE IIOBEACHHE B Pa3IMYHBIX CHUTYallUsAX, MPOSBISATH TBOPYECTBO M
BOOOpakeHue, ObITh HHUIIHATHBHBIM.

OsJajieHne YHHBEPCAIbHBIMHU PEryJsITHBHBIMH AeiiCTBHSIMH

1) camoopraHu3anusi:

UCII0JIh30BaTh OMOJIOTHYECKHE 3HAHUS [T BBISIBIICHUS MPOOJIEM U MX PEIICHUS B )KU3HECHHBIX U YYEOHBIX CUTYAIUX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKHMX 3HAHMI II€JICBBIE M CMBICIIOBBIE YCTAHOBKHM B CBOMX JACHCTBHSIX M MOCTYIKAX II0
OTHOIICHMIO K KUBOU IPUPOJIE, CBOEMY 3I0POBBIO U 3[I0POBBIO OKPYKAIOIIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTD, BBIABISATH MPOOJEMbI, CTABUTh U (HOPMYJIUPOBATH
COOCTBEHHBIE 337a4i B 00pa30BaTEIbHOMN AEATCIEHOCTH M KU3HCHHBIX CUTYAI[HsX;



CaMOCTOSITEIIEHO COCTABJISITH TUIAH PEIMICHUS MPOOJIEMBI ¢ YIETOM UMEIONTUXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH
U TIPEANIOYTECHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacupsATh paMKu y4eOHOTr0 MpeIMeTa Ha OCHOBE JIMYHBIX MIPEATOUYTECHHUI;

JienaTh OCO3HAHHBINA BHIOOP, ApTyMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKOU IPYAUIINH B pa3HBIX 00JIaCTAX 3HAHUH, TOCTOSIHHO MOBHIIIATh
CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBHI B IESATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIA/ICTh HABBIKAMU MMO3HABATEIILHON PeIICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX JIEUCTBUM U MBICIUTEIIBHBIX MPOIECCOB,
WX pe3yJbTaTOB M OCHOBAHUIA, UCIIOJIH30BATh MPUEMBI pedICKCUH JIJIs1 OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PEIIEHUS 10 UX CHUKECHUIO;

MIPUHUMATH MOTUBBI U apPTYMEHTHI APYTUX MPU aHATU3E PE3YIbTATOB AEATEIBLHOCTH;

3) npuHsiTHE CeOsl U APYTIUX:

IPUHUMATH Ce0sl, MIOHWMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYrUX Ha OIMIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTo YeIOBEKa.



IHPEJMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nmporpaMmmMbl COO no Ouonoruu Ha 6a30BOM YpOBHE BKIIIOUAIOT Crieluruueckue st
yueOHOrO mpenmera «buoNOrus» HAaydHbIE 3HAHUS, YMEHHUS M CIOCOOBI JEWCTBUI 1O OCBOCHHIO, MHTEpIIPETAlUU U
npeoOpa30BaHUIO 3HAHUH, BUJIBI IEATEILHOCTH IO IMOJIYYEHUIO HOBOT'O 3HAHUS U IPUMEHEHHIO 3HAHUI B PA3JINYHBIX YUEOHBIX
CUTYalIMsIX, @ TAK)KE B PEATIbHBIX )KU3HEHHBIX CUTYAlUsIX, CBA3aHHBIX C OMoJioruei. B mporpamMMe mpeaMeTHbIe pe3yIbTaThl
IpeJICTaBJICHbI IO ToAaM 00y4YeHHUs.

[IpenmeTHbIe pe3yabTaThl OCBOECHHUS yueOHOTO npenmMera «buonorusy ¢ 10 knacce NOIKHBI OTPaXKaTh:

c()OPMHUPOBAHHOCTh 3HAHUW O MECTE€ M pOJIM OHOJOTMM B CHUCTEME HAyYHOIO 3HAHUSA ECTECTBEHHBIX HayK, B
(OpMHPOBaHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpa U Hay4HOIO MHPOBO33PEHHSI, O BKJIAJI€ POCCUMCKUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTHH, (DYHKIIMOHATIBLHOW IPaMOTHOCTH YeJIOBEKa JJIsl PEeIIEHUs )KU3HEHHBIX
3a/1ad;

YMEHHE PaCKpbIBaTh COJIEpKaHne OMOJIOTMYECKUX TEPMUHOB U MIOHATUM: )KU3Hb, KJI€TKa, OpraHu3M, MeTabonu3m (oOMeH
BEILIECTB M MPEBpALIEHUE SHEPruu), TOMEOCTa3 (CaMOperyisiusi), YpOBHEBas OpraHu3alus JKUBBIX CHCTEM,
CaMOBOCHPOM3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE M3JIaraTh OMOJIOTMYEeCKUE TEOPUH (KJIETOYHAs, XPOMOCOMHAs!, MyTallMOHHAsI, IICHTPaJbHAS I0TMa MOJICKYJIIPHOM
ouomnorun), 3akousl (I'. Mennensa, T. Moprana, H. . BaBunoBa) u ydenus (0 mMeHTpax MHOTOOOpa3usi U MPOUCXOXKICHUS
KyJabTypHbIX pactennil H. Y. BaBunosa), onpenensiTe rpaHUIbl UX MPUMEHUMOCTH K KMUBBIM CUCTEMAM;

yMEHHUE BJIaJIeTh METOJaMU HAYyYHOI'O MO3HAHMS B OMOJIOTUU: HAOIIOACHUE U OMUCAHUE KUBBIX CHCTEM, MPOIIECCOB U
SABJICHUM, OpraHu3alys U NIpOBEICHUE OMOJOTUYECKOI0 HKCIIEPUMEHTA, BBIIBU)KEHUE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXy UCCIIEAYEMbIMU BETMYMHAMU, OOBSICHEHUE TTOJIYYCHHBIX PE3yJIbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U
3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT M HYKApPUOT, OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEUIECTB U NIPEBPAILICHUS SHEPTUH B KIIETKE, (POTOCHMHTE3A,



IUIACTUYECKOTO W DHEPreTUYeCKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOIOTBOPEHUS, Pa3MHOKEHUS,
WHIMBHUIYAIEHOTO Pa3BUTHsI OpraHU3Ma (OHTOTEHE3);

YMEHHE TPUMEHSTHh IMOJIyYCHHbIC 3HAHUS JUISI OOBSICHEHHUS OHMOJOTHMYECKHUX TPOIECCOB M SIBICHUM, IS TPUHSATHUS
MPAKTUYECKUX PEIICHUI B TMOBCEIHEBHOW JKM3HU C IIENIbI0 OOCCTCUYCHHsS] OE30MacHOCTH CBOETO 3J0POBBSI U 370POBBS
OKPYXKAIOIIUX JIIOACH, COOMIOACHUS HOPM TPaMOTHOTO IIOBEJCHUS B OKpYXKAIOUMEH MPHUPOAHOU cpeae, TMOHMMAaHHE
HEOOXOJAMMOCTH WCIOJB30BaHMS JOCTIKEHWHW COBPEMEHHON OHOJIOTMM ¥ OHMOTEXHOJIOTHH IS PalMOHAIBLHOTO
MIPUPOIOTIOTH30BAHMS;

yMEHHUE pelliaTh JJIEMEHTApHbIE TEHETHMYECKHE 3aJlayd Ha MOHO- W JIMTHOPUIHOE CKpEelIMBaHWE, CLEIJICHHOE
HACJICIOBAaHUE, COCTABISATh CXEMbl MOHOTHOPHUIHOTO CKpENIMBAHUSA Ui TIPEACKA3aHMs HACJIECIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBINOJHATH JAaOOpaTOpHbIE W TMpaKTHUYEeCKue padoThl, COOMI0AaTh NpaBwia Tpu paboTe ¢ Y4eOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHUYECKH OIICHHBATh M HMHTEPIPETHPOBATH MH(OpPMAIUIO OMOJOTMYECKOTO COACP)KAHUS, BKIIOYAIOIIYIO
TICEeBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeICTBa MacCOBOW MH(OpMAIIUU, HAYIHO-TIOMYJISIPHBIC MaTEPHAIIbI),
ATUYECKHE aCTIEKTHl COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTHH, MEIUITMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(OpMAIUI0 U3
HECKOJBKHX MCTOYHUKOB, TPAMOTHO MCITOJIb30BATh IOHATHIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edso00.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
8 Pesepeiioe Bpens L https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThbI
pecypcsl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
2 NI: lp«Ii[IcnonimBaHHe a3l§)II/IqHHX 1 0.5 bubmorexa [JOK
B P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHUYECKUX 00BEKTOBY
3 buonornueckue cucrtemsl, 1 bu6mmoteka IIOK
MIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKkU. Bomxa 1 bubmmoteka IIOK
Y MUHEPAJIbHBIE COJIUA https://m.eds00.ru/863e674e
but6mmoreka [IOK
5 b .C o 1
CITH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK

KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»

https://m.eds00.ru/863e6b72
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bubnunoreka LIOK

! Yreonst. Jiunmet https://m.eds00.ru/863e6870
bu6nuoreka [IOK
8 Hyxreunoseie knciorsl. AT® https://m.edso0.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Kinetounas teopus https://m.edso00.ru/863e6e88
10 Knerka kak 1iesoctHas xuBast
cucreMa
CrpoeHnue 3ykapuoTHYECKOn
kieTku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OTIMCaHUEe»
bubmmoreka IIOK
12 OOMeH BelecTB Wid METa00JIN3M https://m.eds00.ru/863e766¢
bubmmoteka IIOK
13 dorocnirtes. Xemocunres https://m.eds00.ru/863e7c98
N bubnuoreka [{OK
14 dnepretieckuii oOmeH https://m.edso0.ru/863e7aae
JKu3HEHHBIIN UK KJICTKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuorexa [IOK
«Habmonenne MuTO3a B KIIETKAX https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEapaTaxy»
16 Buocunres 6enka. Peakmus bu6nunorexa LIOK

MaTpUiIHOTO CUHTE3a

https://m.eds00.ru/863e796e
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bubnunoreka LIOK

17 Tpascsmms — duocunres benxa https://m.edso0.ru/863e796e
18 Hexnetounsie hopMbl )KU3HU — bubmmoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
bubnuoreka [{OK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubmmoreka [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpenaparax»»
29 NuauBunyanbHOE pa3BUTHE bubmmoteka IIOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HacJlie CTBeHHOgTKI/I u bubmorexa [JOK
s https://m.eds00.ru/863e862
U3MEHYHUBOCTH
3aKOHOMEPHOCTH HACJIeIOBaHUS
24 MpH3HaKoB. MoHOrHOpHIHOE bubmmorexa [JOK
P ' pHaL https://m.eds00.ru/863e8878
CKpEIINBaHHE
WTHOPUIHOE CKPEIIUBAHUE.
25 éIaI(OH iefaBHcm\fo:; bubmorexa HOK
https://m.edsoo0.ru/863e89a4
HACJICJIOBaHMsI PU3HAKOB
CreruieHHO€e HaCJIEI0OBaHNE Eub OK
26 npu3HakoB. JlabopaTtopHas pabota 0.5 nosmorexa [

No 5 «M3yuenue pe3ynbTaToB

https://m.edso00.ru/863e8c60
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MOHOTUOPUAHOTO U AUTHOPHUTHOTO
CKpPEIIMBaHMA y APO30(HIBI HA
TOTOBBIX MHUKPOIIpETIapaTax»»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
W3MEHYHMBOCTh. JIJabopaTopHas
pabota Ne 6. U3yuenue bubnnorexa [JOK

28 . 1 0.5
MOTU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHOU KPUBOI»

HacnencrBenHass N3MEHYMBOCTD.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnnorexa [JOK
«AHaNM3 MyTauil y 1po30QuIIbl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»

bu6nmorexa LIOK

30 Tenernia esobera 1 https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY

bubnmorexa LIOK

32 (Cenexius Kax HayKa u nponece 1 https://m.edso0.ru/863e9214

33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bubnmorexa LIOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 bu6muoreka [JOK
MIPOU3BOICTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
* buosorus / [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /Ilox pen. [Taceunuka B.B., AkiinonepHoe

O6IH€CTBO «M3parenbcTBO ((HpOCBCIHCHHe»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

www.informika.ru

college.ru

skeletos.zharko.ru

floranimal.ru



https://www.google.com/url?q=http://www.informika.ru/text/database/biology/&sa=D&ust=1482852150129000&usg=AFQjCNGyo3snVJKY-L6jT2nug-BQ-cuX8A
https://www.google.com/url?q=http://college.ru/biology/index.php&sa=D&ust=1482852150130000&usg=AFQjCNE3bbgI4dXa-rOTUaMEU7gjWcruTA
https://www.google.com/url?q=http://www.skeletos.zharko.ru/&sa=D&ust=1482852150131000&usg=AFQjCNGnRaeTJ0Geb9erBrNYjJdAWXa_cA
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