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INOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke mporpaMMbl M0 OMOJOTUHM TEOPETHYECKYIO OCHOBY JJIsl OINpPENENEHUs MOAXOA0B K (DOPMHPOBAHUIO COJEPKAHUS
yuebHoro npenmeta «buonorus» cocraBunu: koHuenryaibsele nonoxeruss PI'OC COO o B3auMo0oOyCIOBICHHOCTH LIEJeH, coaepKaHus,
pE3yJIbTaTOB 00y4YeHUs U TpeOOBAaHUM K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 00IIMX LEsIX U MPUHIMIAX, XapaKTEPU3yIOIINX
COBPEMEHHOE COCTOSIHME CUCTEMBI CpeIHET0 00111ero oopazoBanus B Poccuiickoii deaepaiinu, a Takke MOJIOKEHUS O crieliuprke OUOIoruu,
e€ 3HaUEHUH B IMO3HAHUM KUBOU MPUPOJIBI U 00ECIIEUEHUH CYIIECTBOBaHMS YesloBeYeCcKOoro odmiectBa. CoriacHo Ha3BaHHBIM IOJIOKEHUSM,
OIpeieIeHbl OCHOBHbIE (DYHKILIMU MPOTrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu Aa€T MpeACTaBICHHUE O LENsAX, 00 olmieil crpateruu oOy4YeHHs, BOCIHUTAHUSA U Pa3BUTHUA 00yYaroUIUXcs
cpelacTBaMu yueOHoro mpeamera «buonorus», onpenenser o0s3aTenbHOE NPEIMETHOE COJIEpPKaHUE, €r0 CTPYKTYpPY, paclpeleieHue Mo
pa3genaM W TeMaM, pPEKOMEHAYEMYI0 IIOCJIelIOBaTebHOCTh M3y4YeHHMs Y4YeOHOro Marepuana ¢ y4€TOM MEXIPEIMETHbIX H
BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTMKU 00pa30BaTEIbHOIO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEN 00y4YaroIuXcsl.

B mporpamme mo OMONOrMM TakKe YUYUTBHIBAIOTCA TpPeOOBaHUS K IUIAHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM
pe3yabpTaTaM 00y4deHus B (GOpMHUPOBAHUU OCHOBHBIX BUJIOB y4EOHO-TIO3HABATEIBHOM JEATENbHOCTH/y4eOHbBIX NEUCTBUI 00yUaIOIIUXCS 10
OCBOCHHIO COZICPKaHUS OMOJIOTMYECKOT0 00pa30BaHMUsL.

B nporpamme no 6uonorum (10—11 xnaccel, 0a30BbI YpOBEHb) peaju30BaH MPUHIUI MPEEMCTBEHHOCTH B W3Y4YEHMHM OHMOJIOTHH,
Onmarojapsi yeMy B Hell IpocMaTpHBaeTCs HANpPaBICHHOCTb HA Pa3BUTHE 3HAHUMU, CBA3AHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IICHHOCTHBIX OPUEHTAIMH JINYHOCTH, SKOJIOTMYECKOTO MBIIIICHUS, IPEICTABICHUH 0 3J0pOBOM 00pa3e KHU3HU U OepeKHBIM
OTHOIIIEHHUEM K OKpYXKaroliew npupoanoi cpeze. [loaroMmy Hapsiay ¢ u3ydeHrneM o01eOnoI0rnuecKiuX TeOpHil, a TAKKe 3HAHUN O CTPOCHUH
KUBBIX CHCTEM Pa3HOT0 paHra U CyIIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLIECCOB B MPOTpaMMe MO OMOJIOTUU YAEJIEHO BHUMaHUE
UCIOJIb30BAHUIO TIOJYYCHHBIX 3HAHMW B TIOBCEJHEBHOM >XU3HU Ui pEIIEHUS MPUKIATHBIX 337ad, B TOM YHCIE: NPOPHUIAKTUKU
HACJIEZICTBEHHBIX 3a00JIeBaHUI 4YeIOBEKa, MEIUKO-TEHETHUYECKOTO KOHCYIbTUPOBAHHUS, OOOCHOBAHHUS HKOJIOTUYECKH IIeecO00pa3Horo
MOBEICHUSI B OKPYXAIOILIEH MPUPOIHON Cpelie, aHaau3a BIUSHUS XO34WCTBEHHOM JEATEIbHOCTH YeJOBEKa Ha COCTOSHHME MPUPOJIHBIX U
HCKYCCTBEHHBIX HKOCHCTEM. YCHUJICHHE BHHUMAaHMA K NPUKIAIHON HaAmNpaBICHHOCTH y4deOHOro mpeamera «buomorus» mnpoaukToBaHO
HEOOXOAMMOCTBIO 00€CTIeYeHNs YCIOBUN /ISl PEICHUsI OJJHOM M3 aKTyalbHBIX 33/1a4 IIKOJBHOTO OMOJOTHYECKOTO 00pa3oBaHMs, KOTOPAs
npennonaraet GopMUpoBaHUE Y 00YyUaIOIIUXCSl CIOCOOHOCTH aAaNTUPOBATHCS K M3BMEHEHUSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHE cpemHero oomero oopa3oBaHus 3aHUMaeT BaxkHoe Mecto. OHa obecreunBaeT GOPMUPOBAHUE Y O0YUAIOITUXCS
MPEICTAaBICHUI O HAYYHON KapTUHE MHUPA, pacIIMpseT U 00001aeT 3HAaHUS O JKUBOM MPUPOE, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOI
OpraHu3alliy U 3BOJIOLMH, CO3AAET YCIOBMS JUIs: MO3HAHUS 3aKOHOB >KMBOM IPUPOJbI, (OPMUPOBAHUS (PYHKIHOHAIBHOW IPaMOTHOCTH,
HaBBIKOB 3JI0POBOTO U 06€301acHOr0 00pasa KU3HHU, IKOJOTHIECKOTO MBIIUIECHHS, IEHHOCTHOTO OTHOIICHUS K YKHBOW PUPOJIE U YETOBEKY.



Bonpiroe 3HaueHne OMOJIOTHS MMEET TAKKe IS PEIICHHS] BOCIIMTATEILHBIX W PA3BUBAIOIIMX 33/1a4d CPEIHEro o0Iero oopa3oBaHus,
conmanu3anuu ooydaronuxcs. M3ydenne 6monoruu o0ecrnednBacT yCIoBus At (OPMUPOBAHUS HHTEIUICKTYaTbHBIX, KOMMYHHUKAITMOHHBIX
1 MH()OPMAITMOHHBIX HaBBIKOB, 3CTETUYECKOHN KYJIbTYPBI, CIOCOOCTBYET HHTETPAIIUN OMOJIOTHUSCKUX 3HAHUH C TPEACTABICHUSIMHU U3 JPYTHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUU H Teorpaduu. Ha3BaHHBIE TONOXKEHHS O MPEIHA3HAYCHHH YYEOHOTO TpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY JUISl OMpPENENICHUS] TOIXO0J0B K OTOOPY M CTPYKTYPHPOBAHUIO €r0 COJEPKAHUS, MPEICTABICHHOTO B
nmporpamme 1Mo OHOJIOTHH.

OT16op conmepkanust yueOHOTO mpenMeTa «brosorus» Ha 6a30BOM YPOBHE OCYIIECCTBJIEH C TIO3HUIUN KYJIBTYpOCOOOPa3HOTO MOAX0/1a, B
COOTBETCTBUU C KOTOPHIM OOydYaromiuecs JODKHBI OCBOWUTH 3HAHWS W YMEHHUsS, 3HAYUMBIC ISl (OPMUPOBAHHS OOIICH KYyJIbTYpHI,
OTIPE/ICIIAIONINE AJCKBATHOE ITOBEACHHUE YEJIOBEKAa B OKPYXKAIOMIEH MPUPOTHOW Cpele, BOCTPEOOBAHHBIE B IOBCEIHCBHOW XU3HU U
MpaKTUYEeCKOU nesrerabHocTi. Ocoboe MecTo B 3TOM CHUCTEME 3HAHUN 3aHUMAIOT AJIEMEHTHI COJEP>KaHUs, KOTOPHIE CIIY>KaT OCHOBOM JIJIst
(dbopMUpOBaHUS TPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa W IIEHHOCTHBIX OPHCHTAIMSIX JIMYHOCTH,
CIOCOOCTBYIOIIMX I'yMaHU3AI[UU OMOJIOTHUECKOTO 00pa30BaHUsI.

CTpyKTypUpOBaHUE cOJiepKaHusl yueOHOTO MaTepralia B IporpaMMe 1o OMOJIOTUU OCYIIECTBICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS
3HaHUH 00 OTIMYHUTEITBHBIX 0COOCHHOCTSIX )KUBOH IPUPO/IBI, 0 €€ YPOBHEBOI OPraHU3aIlMH U SBOJIIONUU. B COOTBETCTBUY C TUM B CTPYKTYPE
y4eOHOTOo npeaMera « Buosorus» BBIJCIICHBI CICAYIONIUE COIepKaTelIbHbIC THHUH: «brosiorus kak Hayka. MeToIbl HAydHOTO ITO3HAHUSY,
«Kierka kak Ouosiormueckasi cucreMay, «OpraHu3M Kak OWojorudeckas cucrema», «CucreMa M MHOTOOOpa3ue OPraHHMYECKOro MHUPay,
«OBOIIOTIHSI )KUBOW TIPUPOBI», « IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH.

[lenr m3ydenuss yuebHoro mpeamera «buomorus» Ha 06a30BOM YpOBHE — OBIaJieHHE OOYYAIOIIUMUCS 3HAHUSMU O CTPYKTYPHO-
(GYHKITMOHAIBHON OpraHM3alfK XUBBIX CHUCTEM Pa3HOTO paHTa W MPUOOpETEHWE YMEHUW WCIOJIL30BaTh 3TH 3HAHUS I TPAMOTHBIX
JEHUCTBUI B OTHOIIEHUH OOBEKTOB KUBOUM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTrxeHue ey u3ydeHus yaeonoro npenmera «buonorus» Ha 6a30BOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIISAYIONUX 3a/1a4:

OCBOCHHE O0YUYaIOIIUMHUCS CUCTEMBI 3HAHUW O OMOJOTHYCCKUX TEOPUSX, YICHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax,
CITy’KallluX OCHOBOM JiJ1s1 POPMUPOBAHUS NIPEICTABIICHUH O €CTECTBEHHO-HAYYHOU KapTHHE MUPA, O METOIaX HAyYHOTO MO3HAHUS, CTPOCHHUH,
MHOT000pa3uu 1 0COOCHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OPTAHU3AINH, BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUSIX B
OHoJIOruy;

dbopMupoBaHUE y 00YUYAIONIUXCS TTO3HABATEIIBHBIX, HHTCJUICKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B IpoIlecce aHaau3a JAHHBIX O
MyTSX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TIISAIOB, HJICH U TIOJIXOIOB K U3YUYCHHIO )KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlNN;

CTaHOBJICHUE Yy O0yYarOIUXCsl 00MIeH KyIbTYphl, (PYHKIIMOHATHLHOW TPAMOTHOCTH, Pa3BUTHE YMEHU OOBSICHATH U OIICHUBATH SIBJICHUS
OKPYKaroIIero MUpa )UBOH MPUPOJIbI HA OCHOBAHWH 3HAHWH M OTBITA, TIOJYUYCHHBIX MTPH U3yYEHUU OMOJIOTHHY;

dbopmMupoBaHHe y 00yUYAIONIMXCS YMEHHI WIITIOCTPUPOBATH 3HAUCHHE OMOJIOTMYECKUX 3HAHUH B MPAKTUYECKOHN e TEILHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;



BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM YKUBOM MPUPOJIbI, HEOOXOAMMOCTU OEPEXKHOr0 OTHOIIECHUS K HEM,
COOIOZEHUS 3TUYECKUX HOPM IPU MTPOBENECHUN OMOJIOTUYECKUX HCCIIEOBAHMIA;

OCO3HaHHE IIEHHOCTH OWOJIOTMYECKMX 3HAHWN JJIs MOBBIIICHUS YPOBHS SKOJIOTMUYECKOW KYJIBTYpHI, JUIl (POPMHUPOBAHMS HAYYHOI'O
MHUPOBO33pEHMUS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHHI B IOBCETHEBHOM KU3HU JJIs1 OLIEHKH MIOCIIECTBUI CBOEH I€ATEIbHOCTH 110 OTHOIIEHUIO
K OKpYy:Karolei cpesie, COOCTBEHHOMY 3/I0pPOBbIO, 00OCHOBAHME U COOIIOIEHUE Mep NMPOPHUIAKTUKY 3a00IeBaHUM.

B cucreme cpennero o0uiero oopasoBanus «buonorusy», usyyaemasi Ha 6a30BOM ypOBHeE, SIBISIETCS 00s13aTeIbHBIM Y4EOHBIM IPEAMETOM,
BXOJIAIIUM B COCTaB NMpeaMeTHON 001acTh « EcTecTBEeHHO-HAYUHbIE TPEIMETHI.

JUia u3yuyenust 6uosoruu Ha 0a30BOM ypOBHE CpelHero oomero oopasoBaHus orBoautcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COJAEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U PYTUMHU €CTECTBEHHBIMH HayKamu, Guiocoduei,
ATUKOM, 3CTETUKON U TpaBoM. Posib Onosiornu B popMUpOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CuctemMa OMOJIOrHYECKUX HayK.

MeTonbl MO3HAHUS >KMBOW NMpUPOAbl (HAONIOAEHHE, SKCIIEPUMEHT, ONMCAHHUE, U3MEpPEHHEe, Kilaccu(ukanus, MOJIEIUPOBAHUE,
CTaTHCTUYECKass 00paboTKa TaHHBIX).

JdemoHcTpanum:

[Toptpetsr: Y. Jdapsun, I'. Mengens, H. K. Konbuos, [xx. Yorcon u @. Kpuk.

Tabmuupe! v cxembl: «MeTo bl TO3HAHUS KUBOM PUPOIBD.

JlaGopaTopHble M NpaKkTHYECKHEe PadoThI:

[IpakTuyeckas padota Ne 1. «/cnosib30BaHKe pa3IuYHbIX METOOB MPU U3YYEHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTeMbl H X OPraHU3ALMS.

JXKussie cuctemsl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onosnoruu. OTaudre )KUBBIX CUCTEM OT HEOPTaHUUYECKOM MPUPOJIBI.

CpoiicTBa OuocucTeM M HUX pazHooOpaszue. YPOBHU OpraHM3allMd OWOCHCTEM: MOJICKYJSPHBINA, KICTOYHBIM, TKaHEBHIH,
OpraHU3MEHHBIH, MOMYJAINOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreO1IeHOTHYECKUIT ), OMOCEpHBIH.

JdemoHcTpanum:

Tabmuiet u cxembl: «OCHOBHBIC TTPU3HAKU KUZHUY», « Y POBHHU OpPTraHU3AIMH KUBOW TPUPOJIBI.

O6opynoBanue: Mmojenb MoJekyisl JJTHK.

Tema 3. XuMn4yeckuii cocTaB U CTPOEHHE KJICTKH.

XUMUYECKUN COCTAB KIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTBIL. BoJia 1 MUHEpAJIbHBIE BEIIECTBA.

@OyHKIMHU BOJBI 1 MUHEPAIBHBIX BEIIeCTB B KieTke. [loanepxanne ocMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue OelKoB. AMHUHOKHUCIOTBI — MOHOMEphl OenkoB. He3ameHuMble U 3aMEHUMbIE aMUHOKHUCIIOTBHI.
AMUHOKHUCIOTHBIN cOCTaB. YPOBHU CTPYKTYPhI OEIKOBOW MOJIEKYJIBI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa).
Xumuueckue CBOMCTBa OenkoB. bronornveckue GyHKIUU OETKOB.

depMeHThI — Ouonoruueckue katanuzaropbl. CTpoeHue pepMeHTa: aKTUBHBIN LEHTp, cyOcTpaTHas cnienu@uuHocTh. KopepMeHThI.
Buramunbl. Otnnunst GepMeHTOB OT HEOPTaHUYECKUX KAaTaIU3aTOPOB.

VYrneBoapl: MOHOCaxapuabl (TIIOKO3a, pu003a U JIe30KCHpr003a), nucaxapuibl (caxaposa, JIAKT03a) W MOJIMcaxapuabl (Kpaxmarl,
TJIMKOTEH, 1IeJUTI0N03a). buomornyeckune GyHKIMU yrieBo1oB.



Jlunuaet: Tpuriaunepuasl, pochomunuasl, crepousnsl. ['uapodpunbHo-ruapodoOHbIe cBoiicTBa. bronornyeckue GyHKINUN JTUTHIOB.
CpaBHeHue yriieBoJIoB, OETKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneorunsl — MoHOMepbI HykiIenHOBBIX KUCIOT. Ctpoenue u pynkiuun JJHK. Ctpoenue u
¢yuxuuu PHK. Bunst PHK. AT®: ctpoenue u pyHKIMH.

[uronorus — Hayka o kierke. Kiierounas Teopusi — nmpumep B3auMoAeHcTBUS uied U (HakTOB B HAYYHOM MO3HAHWUU. MeTOobl
V3Y4YCHUs KIETKH.

Krnerka kak nenoctHast >kuBasi cuctema. OOmue NMpU3HAKM KJIETOK: 3aMKHYTas HapykHas memOpana, moisekynsl JJHK kak
TeHeTHUYECKUI armapar, CucTeMa CUHTe3a Oelka.

Tunbel KIETOK: dyKapuoTHueckas W mpokapuotrueckas. OCOOCHHOCTH CTPOEHUS MPOKApUOTHYECKOM KiIeTKu. KieTtouHas creHka
O0aktepuii. CTpoeHue syKapuoTHIeCKOi KiIeTkr. OCHOBHBIC OTIUYHS PACTUTEIBHOM, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KIETOYHAs! CTEHKA, MIMKOKAIMKC, X QyHKuuu. [Inazmatudyeckas memOpaHa, €€ cBOMCTBa U
¢byakiuu. [urtormazma u e€ opradouasl. OnHomemOpanuble opraHounbl kietku: OJIIC, ammapat ['onbaxu, JTHU30COMBI.
IlonyaBTOHOMHBIE OpPraHOWIbl KJIETKA: MHUTOXOHAPWHM, IIACTUIbL. lIpomcxokaeHne MUTOXOHAPHWM M IUIacTHA. Buasl miactum.
HemeMOpanHble opraHoubl KIETKU: puOOCOMBI, KIETOYHBINA IIEHTP, LIEHTPUOIHU, PECHUYKH, KTIYTUKUA. DYHKINNA OPraHOUIOB KIETKH.
Bxirouenns.

Snpo — perynsaTopHbIi eHTp kieTku. CTpoeHue sipa: aaepHas 000J0uKa, KapuoIuia3mMa, XpOMaTHH, SPIIIKO. XPOMOCOMBI.

TpaHcnopT BeweCTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M.
Bap.

Juarpammsl: «Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B HEKUBOW NIpUpoJe», «PacnpeneneHne XMMUYECKUX SJIEMEHTOB B KUBOU
IIPUPOIEN.

Tabmuubr u cxemsl: «llepuoguveckas TabnuIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHHe MOJEKYJbl BOAB», «buocunTe3 Oenkay,
«Ctpoenue monekynbl Oenkay, «Ctpoenue dpepmenta», «Hyknennosbie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «Ctpoenue
IYKapUOTHYECKON KIETKN», «CTpoeHHE >KMBOTHOM KIETKN», «CTpOEHHE pPAaCTUTENIbHOW KIETKW», «CTpoeHue MpOKapuOTHYECKON
KIETKn», «CTpoeHHE A/1pa KIETKU», «YTIAEBOAB, «JINIuabD.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpylOBaHME [JIsi TMPOBEACHHUS HAONIOJACHUM, W3MEpPEHUHl, HKCIEPUMEHTOB,
MUKpOTpenapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKT€PUAIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYECKHEe PadoThI:

Jlaboparopnas padora Ne 1. «3ydeHne KaTaTuTHIECKOW aKTHBHOCTH (DEPMEHTOB (HA IPUMEPE aMUJIa3bl TN KaTaaasbl)y.



JlaboparopHas padota No 2. «M3yueHue CTpoeHUs KIETOK PACTEHM, KUBOTHBIX M OaKTepUil MOJ MHKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpernapaTax 1 X OIMUCaHUE».

Tema 4. ZKuzHenesiTeJJbHOCTh KJICTKH.

OOMeH BemiecTB, WM MeTa0oIu3M. ACCUMWIIALMS (TJTACTUYECKUM OOMEH) W JAUCCUMUIISLUS (PHEpreTuueckuil oOMeH) — JBe
CTOPOHBI €IMHOTO TIpoliecca MeTaboau3Ma. Poib 3aK0OHOB COXpaHEHUs BEIECTB U YHEPTUH B TOHUMAaHUU METab0Iu3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOPHBINA U reTepoTpoPHbIiA. Posib hepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALLEHUN SHEPTUH B KIIETKE.

®otocunte3. CpetoBass U TeMHOBas (a3bl (dorocuHTe3a. Peaknuu Qorocunresa. DhPekTuBHOCTH (GOTOCHHTE3a. 3HAUCHUE
dboTocuHTe3a IS KU3HM Ha 3emie. BnusHue ycnoBuii cpenbl Ha (DOTOCHHTE3 M CIOCOOBI IMOBBIMICHUS €r0 MPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUII.

XeMocuHTe3. XeMOCHUHTE3UpPYIolue OaKkTepun. 3HaU€HUE XeMOCHUHTE3a [l )KM3HU Ha 3emie.

OHepreTnyeckuid oOMeH B KIeTKe. PacriernyieHue BeIIeCTB, BBbIJEJICHUE U aKKyMYJIHpPOBaHME SHEPIrUUM B KIETKE. OTarbl
sHepreTuueckoro ooMena. I'nmukonu3. bpoxxenne u ero Bunsl. KucnopoaHoe okuciaeHue, WM KIETOYHOE JbixaHue. OKHCIUTEIHHOE
dbochopunrposanne. IHPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakuun matpuuHoro cuHte3a. l'enermueckas uHopmanus u JIHK. Peanuzauusa renernyeckoil umHdopmamuu B KIETKE.
['enetnueckuii kon U ero cBoiictBa. Tpanckpunius — Matpuunbiii cuate3 PHK. Tpancnsnus — OnocuHTe3 Oenka. ITanbl TPAHCISIIIH.
KonupoBanue amunokuciot. Ponb pubocom B OuocunTe3e Oernka.

Hexknerounsie popmsl xku3Hu — BUpYychl. McTtopust otkpbiTus Bupycos (. Y. UBanoBckuil). OcOOEHHOCTH CTPOCHMS U dKUZHEHHOTO
uuKia BUpycoB. bakrepuodaru. bonesnu pacteHuid, >KMBOTHBIX U 4YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc mmmyHoneduuura
yenoBeka (BUY) — BozOymutens CIIMJla. OOpatHas TpaHCKpHUMIMS, peBepTaza W uHTerpasa. [IpodumakTika pacnpocTpaHeHUs
BUPYCHBIX 3a00J1€BaHUM.

JleMoHcTpanMu:

IToptpetsl: H. K. Konbuos, 1. . UBanoBckuii, K. A. Tumupsizes.

Tabmuer u cxemsl: «Tunel nuTadwsy, «Metabommzm», «MHUTOXOHIpUSY, «IHEPreTUUECKUd OOMeH», «XJIOpoIIacTy,
«Dotocunres», «Ctpoenune HK», «Ctpoenune u (QpyHKIMOHHpOBaHUE TeHa», «CuHTe3 Oenka», «IeHeTmueckuil kom», «Bupycsn,
«baktepuodarn», «Ctpoenue u xxu3HeHHbIN Uk Bupyca CIIN1a, 6aktepuodaran, «Pemmukarus JJHK.

O6opynoBanue: moxaenu-anmumkanuu «Yasoenue J[HK u Tpanckpummms», «buocunre3 6enka», «CTpoeHUE KIETKW», MOJENTb
ctpykTypsl JJTHK.

Tema 5. PazMHOKeHNe 1 MHAUBHYAIbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsrii mmki, wim )u3HeHHBIH UK knetku. MaTepdasza u mutos. IIpoueccsl, mpoTtekatomme B nHTepdasze. Permukamus —
peakius MmatpuuHoro cuHTe3a JIHK. Crtpoenme xpomocom. XpOMOCOMHBIA HAO0Op — KapuoOTHM. JIUTUIOMIHBIA W TarIOWIHBIN
XpOMOCOMHBIE Ha0OpbI. XpomaTuabl. LluTonorunueckue OCHOBBI pa3MHOXKEHUS M MHAUBUIYATbHOTO PA3BUTHUS OPTaHU3MOB.



Jenenue kinetku — muto3. Ctaguu muto3a. [Iponeccel, mpoucxoasiue Ha pa3HbIX CTaIUSIX MUTO3a. BuoIornyeckuii CMbICI MUTO3A.

[Iporpammupyemasi TuOesb KIETKH — aronTo3.

@®opMBbl pa3MHOKEHHUSI OPraHU3MOB: O€CI0I0€ U MoJ0Boe. BHbl Oecmonoro pa3MHOKEHU: AeJIEHUE HAJBOE, IOYKOBAHUE OJTHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPTaHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosoBOE pa3MHOMkKEHUE, €r0 OTIANYUS OT OECIIONOTO.

Meiio3. Craguu menosa. Ilpoueccsl, npoucxoadmue Ha craausx Mmeio3a. [loBemenne xpomocom B menose. Kpoccunrosep.
buosiornueckuii CMpICI U 3HAUEHUE MEHWO03a.

["ameTorenes — mporecc 00pa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [105I0BBIE kKene3bl: CEeMEHHUKU U suyHuKU. OOpa3zoBaHue u
pa3BUTHE IMOJIOBBIX KJIETOK — FaMeT (CIEpMAaTO30u/, SIMIIEKIeTKa) — criepMaToreHe3 u oporeHe3. OCOOEHHOCTH CTPOEHUS STHIEKIETOK U
criepMaro3ou10B. OmionoTBopenue. Ilaprenorenes.

NunuBuayansHoe pa3BuTHE (OHTOTEHE3). OMOpHOHANIBHOE pa3BUTHE (IMOpHOreHe3). OTanbl AMOPUOHAIBHOTO Pa3BUTHS Yy
MO3BOHOYHBIX J>KMBOTHBIX: ApOOJieHue, racTpyiauus, opraHoreHe3. IloctamOpuonanbHOE pa3zBuTHE. THUNBI MOCTIMOPHOHAIBHOTO
pa3BUTHUSL: IPSIMOE, HEMpsAMoe (JIMUMHOYHOE). BiiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pa3zButne pacteHuii. OHTOT€HE3 IBETKOBOT'O PACTEHUs: CTPOCHUE CEMEHU, CTA/IUU PA3BUTHS.

JdemoHcTpanum:

Tabmuue!l u cxembl: «@OpMBbI pa3MHOKEHUS OPraHU3MOBY, «/[BOMHOE OMIIOAOTBOPEHHE Y LIBETKOBBIX pacTeHMil», «BeretatuBHoe
pa3MHOXXEHHE pacTeHUI», «JleneHue kinetku 6akTepuit», « CTpoeHUE MOJOBBIX KIETOK», « CTpOCHHE XPOMOCOMBD», « KIE€TOUHBIH ITUKI,
«Pemmukanus JJHK», «Mwuto3», «Meio3», «lIpsmoe u HenpsiMmoe pa3Butue», «l'aMeTOreHe3 y MIICKONUTAOIIMX M YEIOBEKay,
«OCHOBHBIE CTaJIMM OHTOTEHE3A.

ObopynoBanue: MHUKpPOCKOI, MuUKpornpenapaTsl «CrepMaTo30uabl MIIEKONMUTAIOMIETO», «SIHIEeKIeTka MIIEKOMUTAIOIMIETOY,
«Kapuokunes B KiIeTKax KOpelIka JyKa», MarHUTHAas MoOJAeNb-ammuukanus «Jlenenue xnerkn», moaens JJHK, moxens meradaznoii
XPOMOCOMBI.

JlabopaTopHble M NpaKkTHYecKHe padoThI:

Jlaboparopnas padota Ne 3. «HabmroneHue MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKPOIIPENapaTaxy.

Jlaboparopnas pabota Ne 4. «3yueHune cTpoeHus MOJIOBbIX KJIETOK Ha TOTOBBIX MUKpPOIIpenapaTax».

Tema 6. HaciieicTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mctopust pa3BUTHS T€HETUKH. Poiab HUTONOrMU M SMOPUOJIOTMHM B CTAHOBJIEHUM T'€HETUKH. Bkian
POCCHICKMX U 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTHKH (THOPHIOIOTUYECKHH, IUTOTCHETUYECKHM,
MOJIEKYJISIpHO-TeHeTuYeckuii). OCHOBHBIE TeHETUUECKHUE MOHATHS. | eHeTnueckasi CMUMBOJIMKA, UCTIONIb3yeMasi B CXeMaxX CKpEIIUBaHHM.



3aKOHOMEPHOCTH HaclIeJOBaHUs TPU3HAKOB, ycTaHOBIIeHHbIE [ . Mennenem. MoHoruOpuaHoe cKpeluBanue. 3aKoH eIMHO-00pa3us
ruOpu0B MepBOro mokojeHus. [IpaBuio TOMUHUpPOBaHUA. 3aKOH pacHIeIUIeHUs Mpu3HaKoB. ['unore3a unctoTel ramet. [lonmHoe u
HETMOJIHOE TOMUHUPOBAHHE.

JuruOpuaHoe CKpeniMBaHue. 3aKOH HE3aBUCUMOTO HacjieJ0BaHUs Npu3HakoB. lluToreHeTnueckue OCHOBBI JUTHOPUIHOTO
CKpeIIMBaHus. AHAU3UpYIolIee cKkpeluBanre. Mcnoib30BaHne aHaTU3UPYIOMIETO CKPEIIMBAHUS JIJIsl ONIpeIeTICHUs] TeHOTUIIA OCOOH.

CuenneHHoe HaclieqoBaHue nmpu3HakoB. Padora T. MopraHa 1o cuenjieHHOMY Hacle0oBaHHI0 reHoB. HapyiieHnue cuernsieHus reHoB
B pe3yJIbTaTe€ KPOCCUHTOBEPA.

XpOoMOCOMHas TEOpHUs HACIIEICTBEHHOCTH. | €eHeTUUeCKUE KapThl.

I'enetnka mona. XpoMOCOMHOE OIpeAeNieHHE MoJjia. AyTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U Te€TepOraMeTHBIE
opranu3mbl. HacnegoBanne mpu3HAKOB, CIEIICHHBIX C IMOJIOM.

N3MenunBOCTh. BBl N3MEHYMBOCTH: HEHACJEACTBEHHAS M HACJIEACTBEHHAsA. Poiib cpeapl B HEHACIIEICTBEHHOW M3MEHYHUBOCTH.
XapakTepucTuka MoJIu(UKAIIMOHHON W3MEHUYMBOCTH. BapuanMoHHBIN psn W BapualmoHHas kpuBas. Hopma peakiuum mnpu3HakKa.
KonuuecTBeHHbIC U KaueCTBEHHBIE MPU3HAKU U UX HOpMa peakinu. CBOKWCTBa MOIU(PUKAITMOHHOW U3MEHYUBOCTH.

HacnenctBennas, uim reHOTUNHYECKAsi, N3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTH. Melo3 U MOJIOBOM Mpollecc — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTH. MyTalilmoHHast ”3BMEHYUBOCTh. Kinaccudukaius MyTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa
Y IPUYUHBI MyTalii. MyTtareHsbie pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAAOB B HacieacTBeHHOU n3MenunBocty H. . BaBuiosa.

BuesnepHas HacneICTBEHHOCTh U U3MEHYMUBOCT.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABl TEHETUKH UETOBEKA: TEHEAIOTHYECKUM, OIM3HEIOBBIM,
[UTOTEHETUYECKUN, OWOXUMHUYECKUN, MOJICKYIsIpHO-TeHeTuueckuil. COBpEeMEHHOE ONpeJeIieHHe TEeHOTUIA: TOJHOTEHOMHOE
CEKBEHUPOBAHUE, T'CHOTUIIUPOBaHUE, B TOM uucie ¢ nomoiibto [I[[P-ananuza. HacnencrBenHsie 3a00seBaHUsI 4Y€IOBEKA: TE€HHBIC
0omne3Hu, OOJIE3HN C HACIEICTBEHHOW MPEIPaCIiONIOKEHHOCTHI0, XpOMOCOMHBIE O0e3Hn. CoMaTHueCcKe U reHepaTUBHBIC MYTaIlUH.
CtBooBBIE KJIETKH. [[pUHITUTIBI 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKH, TPOMUIAKTUKH U JISYCHHS TeHETHIEeCKUX Oose3Hell. Menuko-
TeHETHYECKOe KOHCYJIbTUPOBAHME. 3HAYCHHE MEIUIMHCKOW T€HETUKU B MPEAOTBPAIICHUH M JICUCHUH TEHETUYECKUX 3a00JIeBaHUN
YeJI0BeKa.

JleMoHcTpanMu:

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

Tabmuupl u cxembl: «MOHOTHOPHAHOE CKpEIIMBAHWE W €ro ILUTOTCHETHYEeCKas OCHOBa», «3aKOH paclIeIJICHUS € €ro
UTOTEHETUYECKasi OCHOBa», «3aKOH YHCTOTHI ramer», «JurubpuaHoe ckpemmBaHue», «LluTomornueckue OCHOBBI AUTHOPHUIHOTO
CKpelMBaHus», «Meio3», «B3anmMonencTBUE aJUIENbHBIX T€HOBY», «l'€HETHYECKHME KApThl PACTEHUM, >KUBOTHBIX M YEJIOBEKAY,
«l'eneruka moisa», «3aKOHOMEPHOCTH HACIEIOBAaHUSI, CIETUICHHOTO C ToJioM», «KapuoTumbl uenoBeKka M >KUBOTHBIX», «Buibl



U3MEHYMBOCTH», «MoaudukanmonHas U3MeHUNBOCTh», «HacnenoBanue pesyc-daxropa», «l'eHeTnka rpynn KpoBu», « MyTanoHHas
WU3MEHUYNUBOCTBY.

O6opynoBanue: Mojaenu-anmiaukauun «MoHoruOpugHoe ckpeuiuBanue», «HemonHoe pomuHupoBanue», «JlurudpuaHoe
ckpemuBanuey, «llepekpéct xpomocom», MUKPOCKOIT U MUKporipenapar «Jlpo3oduna» (Hopma, Myrauuu GopMbl KPbLIIbEB U OKPACKH
Tena), repoapuii «I'opox MoceBHOM.

JlaGopaTopHble M NpakTHYEeCKHe PadoThI:

Jlaboparopnas pabota Ne 5. «3yuenue pe3yabpTaToB MOHOTHOPUIHOTO U TUTUOPUAHOTO CKPEIIMBAHUS Y APO30(HIIBI Ha TOTOBBIX
MUKpOIpernapaTax».

JIaGopatopnas padora Ne 6. «M3yueHne Moau(UKATUOHHON N3MEHYMBOCTH, TOCTPOEHUE BAPUAIIMOHHOTO PsJia U BapHALIMOHHON
KPHUBOW».

Jlaboparopnas pabota Ne 7. «AHanu3 MmyTtanuil y Apo30¢uibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBieHHEe U aHAIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuus opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IIPOIECcC. 3apoXkKACHUE CENEeKIMN U ToMecTukanud. Yuenue H. M. BaBuioBa o eHTpax NpoOUCXOXKICHUS U
MHOT000pa3usi KyJIbTYpHBIX pacTeHUN. LIeHTpBI MPOUCXOXKACHHS TOMAITHUX )KUBOTHBIX. COPT, OpPO/a, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCOBBIN U HHAMBUIYaTbHBIA OTOOPHI B CENIEKLIMU PACTEHUH 1 )KUBOTHBIX. OlLIeHKa 3KCTEephepa.
bnuskoponcTBenHoe ckpemuBanue — MHOpUAUHT. Yuctas nuHus. CKpelllMBaHME YMCTHIX JIMHUHA. ['eTeposuc, win ruépuHas cuia.
HeponctBennoe ckpemuBanue — aytOpuauHr. OtaanénHas ruOpuanzanus u e€ ycnexu. VIcKycCTBEHHBIM MyTareHes3 W NOJydeHue
MOJIMIIJIONIOB. JIOCTH>KEHHS CENEKINN PACTEHUI, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak orpacib NPOU3BOACTBA. ['eHHas uHKeHepusa. DTtanbl co3fanus pekomOuHaHTHOM JIHK m TpancreHHnix
opranu3moB. Knerounas wunxeHepus. Kierounele KynbTypbl. MEUKpPOKIOHAJbHOE pa3MHOXEHHE pacTeHuil. KinonupoBanue
BBICOKOTIPOTYKTUBHBIX CEIIbCKOXO3HCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U JTHUeckue npodbremsl. 'MO — reHeTwuecku
MOJIU(UITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. . BaBunos, 1. B. Muuypum, I'. /[. Kapneuenko, M. @. 1BaHOB.

TaOmuub! u cxembl: kapTa «L{eHTpBI MPOMCXOKIEHUS © MHOTOOOpa3ns KyJIbTYPHBIX pacTeHHiD», « lopoapl JOMAIIHUX )KUBOTHBIXY,
«CopTa KyJnbTypHBIX pacTeHui», «Otnanénnas rudpunuzanus», «Padotsl akagemuka M. @. BanoBay, «Ilomumnonausy, «OObEKThI
OouoTexHoJaorun», «Kinerounsie KyapTypsl U KJIOHUpOBaHUE», « KOHCTpyHpoBaHUE U IEPEHOC F€HOB, XPOMOCOM.

OOopynoBaHnue: MyJISDKM —IUIOJOB W KOPHEIUIONOB JTUKUX (OpM H  KYJIBTYPHBIX COPTOB pacTeHWid, repOapwuii
«CenbCcKOX031CTBEHHBIE PACTEHUS.

JlabopaTopHble M NpaKkTHYecKHe padoThI:



9KCKprI/I$[ «OCHOBHBIC MCTOABI U JOCTHKCHUA CCICKINHN paCTeHI/Iﬁ N J)KUBOTHBIX (Ha CCJICKIMOHHYIO CTAHIMIO, INICMCHHYTO (bepMy,
COpTOI/ICHBITaTeJ'IBHHﬁ Y4aCTOK, B TCINIMYHOC XOSHﬁCTBO, J'Ia60paT0pI/II-O AI'POYHUBCPCUTCTA UJIM HAYUYHOI'O I_IeHTpa))).

11 KUIACC

Tema 1. IBo1IONMOHHAS OMOJIOTHS.

[Ipeanochiiky BOSHUKHOBEHHUS SBOJIOIIMOHHON TEOPHUH. DBOJIIOIMOHHAS TEOpHUs U €€ MEeCTO B OMOJIOTHH. BiausiHue 3BOTIONMOHHON
TEOpUHU Ha pa3BUTUE OMOJIOTUH U JIPYTUX HaYK.

CBugerenncTBa 3BONIIOIMU. [laneoHTONOrMYECKHE: MOCIEA0BATENIBLHOCTh MOSBICHHUS BUAOB B IMAJCOHTOJOTMYECKON JIETOMUCH,
nepexoanbie popMbl. buoreorpadudeckue: cxoncTBO U paznudne GayH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOACTBA M pa3inyusi SMOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE:
TOMOJIOTHYHBIE, AHAJIOTMYHbIE, PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHYECKHE: CXOJICTBO MEXaHU3MOB
HACJIEZICTBEHHOCTH U OCHOBHBIX META00IMYECKUX MTyTEeH Yy BCEX OPraHU3MOB.

OpomononHas teopus Y. [{apsuna. [Ipeanocsikyn BOSHUKHOBEHUS JapBUHN3MA. J[BHKYIIIHE CHJIBI OBOJIOLMH BUAOB 10 JlapBuHy
(M30BITOYHOE PA3MHOKEHHE TMPU OrPAaHUYECHHOCTH PECypCcoB, HeompezeNnéHHas HM3MEHYMBOCTh, OOphOa 3a CyIlEeCTBOBAaHUE,
€CTECTBEHHBIN O0TOOD).

Cunretnueckas teopus sBontonuu (CTI) u e€ 0CHOBHbBIE MOJOKEHHUS.

MuxkposBomtouus. [Tomynsinust kak eIMHULIA BUJIA U 3BOJIIOLUU.

JIBwokyue cuibl ((akTopbl) 3BOJIOLMK BHJIOB B MpUpoAe. MyTalMOHHBIM mpolecc M KOMOMHATHBHAs W3MEHYHMBOCTb.
[TonynsimoHHbIE BOJIHBI U ipeiid reHoB. M3omsaius u Murpausi.

EcTtecTBenHbIi 0TOOp — HampaBJstomuid pakTop 3BoaOIUH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco6MeHHOCTh OpPraHU3MOB KaK pe3ysbTaT »BoMONMH. [IpuMepsl mpucnocoOneHuilt y opraHuzMoB. ApoMopdo3bl U
UM0-aIaN Tl K.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (HOPMBI BUI000pa30BaHUs: reorpaduueckoe, 3KOJIOTHIECKOe.

MaxkposBostonus. @opMbl 3BOTIONUE: (UIETHYECKAs], TUBEPTeHTHAsA, KOHBEPreHTHas, napayenbHas. HeoOpaTuMocTh 3BOIOLUN.

[IpoucxoxkaeHue OT HeCceUAIM3UPOBAHHbBIX MPeAKOB. [Iporpeccupyromas crnenuanu3anus. AganTuBHas pagualus.

JdeMoHcTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, U. Hapsun, B. O. Kosanesckuii, K. M. bap, 2. I'ekkens, ®. Mrosnep, A. H. CeBep1ios.

Tabmuupl u cxembl: «Pa3BuTHe opraHmdyeckoro mupa Ha 3emiie», «3apObIId MMO3BOHOYHBIX >KUBOTHBIX», «APXEONTEPUKCY,
«Dopmbl  OOpeOBI 3a cymiecTBoBaHHE», «EctecTBeHHBIH 0TOOPY», «MHOroOOpasue copToB pacTeHui», «MHorooOpasue Mmopos
KUBOTHBIX», «[lonmymsauun», «MyTanmoHHass HM3MEHYMBOCTH», «ApoMmopdo3b», «aunoamantamuuy, «OOwmWas nereHepauus»,



«/ABmwxymue cunsl sBomonuny, «Kaprta-cxema wMapmpyra nytemectsus Y. JlapBuna», «bopnba 3a cymiecTBoBaHHEY,
«IIpucnoco6ieHHOCTs Opranu3MoBy, «I'eorpaduueckoe BuA000pa3oBaHmey, « IKOJIOTHUECKOE BU000pa30BaHHE.

O6opynoBaHuEe: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKU, HA0Op IJI0/I0B U CEMSTH, KosuteKus «l[puMepsl 3aUTHBIX
MPUCTIOCOOJIEHUN Y )KMUBOTHBIX», MOJiedb «OCHOBHBIE HAIlpaBIEHUS 3BOJIOLMHM», 00bEMHAs Mojelb «CTpOeHHE TOJOBHOIO MO3ra
MTO3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, KoeKuus «P@opMbl COXpaHHOCTH UCKONAEMBIX KMBOTHBIX U PACTEHUN», MOJAEIb alIUIUKaIIIs
«IlepekpécTt xpoMocoM», BIaXXKHbIE NTpenapatsl «Pa3BuTre HacekoMoroy, «Pa3BuTtue asarymkn», Mukponpenapar «/po3oduna» (Hopma,
MyTaiuu (POpPMBbI KPBUIHEB I OKPACKU TEJA).

JlaGopaTopHble M MpaKTHYEeCKHEe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(POIOTHIECKOMY KPUTEPHIO».

Jlaboparopnas pabota Ne 2. «Onucanre mpucnoco0IeHHOCTH OpraHu3Ma 1 €€ OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHE H Pa3BUTHE )KM3HU Ha 3em.Ie.

JloHay4HbIE TpPEICTaBIEHUS O 3apOKJIEHUU *KU3HU. HayuHble Trumore3sl BO3SHUKHOBEHMS >KM3HU Ha 3emiie: aOuOreHe3 U
naHcnepMmusi. XUMHUYecKas HBOJIIONMS. AOHUOTEHHBIM CHHTE3 OpPraHMYEeCKMX BELIECTB M3 HEOPraHMYECKHUX. ODKCIEPUMEHTAIbHOE
MOJATBEPKJACHUE XUMHUYECKOW HBoNIoNMU. HauanbHble sTambel Owonormdeckoil sBomtonmu. ['umoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKH M UX 3BOMIONMS. POPMHUPOBAHHE OCHOBHBIX TPYIII KUBBIX
OpPraHU3MOB.

PazButue xu3nu Ha 3emuie no 3pam u nepuogam. Karapxei. Apxeiickas u mporepo3oiickas 3psl. [laneo3olickas spa u €€ nepuosl:
KeMOPHUICKUN, OPJOBUKCKUA, CUITYPUICKUN, J€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ NepruoIbl: TPUACOBBIN, FOPCKUN, MEITOBOM.

KaitHo301icKast 5pa 1 €€ nepuobl: ajJeoreHOBbI, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.

XapakTepuCTHKa KJIMMaTa M TeO0JOTrMYecKuxX mpoueccoB. OCHOBHBIE 3Talbl 3BONIOLMUA PACTUTENBHOIO M KUBOTHOI'O MHpA.
ApomMop(ho3bl y pacTeHHI U )KUBOTHBIX. [losiBIIeHUE, pacliBeT U BBIMUPAHHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKoro Mupa Kak oTpakeHue 3BooIi. OCHOBHBIE CHCTEMAaTUYECKUE TPyl OpraHU3MOB.

DBodIONUs 4YeloBeKa. AHTPOIOJIOrHs Kak Hayka. Pa3BuTue mpeAcTaBleHUN O MPOMCXOXKACHUU ueloBeKa. MeTolbl M3ydeHHs
anTponoreHe3a. Cxo/cTBa U pa3inuus YeJIOBEKa U KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHHUE YEIIOBEKa.

JBukyue cuibl (pakTopbl) aHTpornoreHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHbIM 0TOOp. OOIecTBEHHBIN 00pa3
YKU3HU, U3TOTOBJICHNUE OPYUI TPY/la, MBIIIUICHUE, PEYb.

OcCHOBHBIE CTaJiMM W BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTpAJONUTEKH, YenmoBek ymenslil, YenoBexk mnpsmoxonduui, YenoBek
HeaHJepTaibcKuil, YenoBek pa3yMHblil. Haxonku MckomaeMblX OCTaTKOB, BPEMs CYLIECTBOBaHUS, 00JacTh paclpocTpaHEHUs, 00bEM
TOJIOBHOT'O MO3Ta, 00pa3 >KU3HU, OPYIUS.



YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachkl: €BpoleoujHas (eBpa3uiicKas), HErpo-aBCTpaJIONAHAs (SKBATOpPHAIIbHAS),
MOHTOJIOWJHas (a3uaTcKo-aMepuKaHCcKas). YepThl MNPUCIOCOOICHHOCTH TMPEACTaBUTENEH YENOBEUECKUX pac K  YCIOBUAM
cymectBoBanusa. EqunctBo yenoseueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[TopTpetsr: ®@. Penn, JI. [Tactep, A. K. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHne CoOJIHEUHOW cHUCTeMbl», «Pa3BuUTHE opraHuyeckoro mupa», «PactutenbHas KieTkay,
«KuBoTHas kineTka», «[Ipokapuornueckas kieTka», «CoBpeMeHHasi CHCTEMa OPTaHMYEeCKOTO MUPay, «CpaBHEHUE AHATOMUYECKUX YEPT
CTpPOEHHSI YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKHX HAXOJOK MPEIKOB COBPEMEHHOTO
yesnoBeKkay, «/IpeBHelimue moan», «/Ipesaue moan», «llepBeie cOBpeMEHHBIE JIIOAN», «HeT0BEeYECKHUE pachly.

Oo6opynoBanue: myispku «IIpoucxoxaenue yenoBekay (OIOCTHI aBCTPATIONUTEKA, MUTEKAHTPONA, HEAHIEPTalblla, KPOMaHbOHIIA),
CJIETIKA WM H300pa)KeHHsS] KAMEHHBIX OPYIHM MEePBOOBITHOTO UEIOBEKA (KaMHHU-YOMMEpPHI, pyOusa, ckpebdia), reoXpOHOIOTHYECKast
Tabnuia, KoueKus «DopMbl COXPaHHOCTH UCKOTIAEMbIX JKUBOTHBIX U PACTEHUN».

JlaGopaTopHble M NpaKkTHYECKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne HCKOMaeMbIX OCTaTKOB PACTEHUHN U )KUBOTHBIX B KOJIJICKITUSIX) .

DKCKypcusi « IBOJIOLMS OPraHUYECKOr0 MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUHBIN WIIM KpaeBEUECKUN MY3€il).

Tema 3. Opranusmbl 1 OKpyKaIas cpeaa.

DKOJIOTHSI KaK HayKa. 3ajJayd U pa3feibl 3KOJOTHMU. MeEeTOIbl SKOJOTMYECKUX HCCICTOBAHUN. DKOJOTHYECKOE MUPOBO33PEHHUE
COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUsI OPTaHU3MOB: BOJHASI, HA36MHO-BO3IYIIIHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Oxonoruueckue pakropsl. Kimaccudukaius skomoruueckux GakTopoB: abMOTHYECKHUE, OMOTHUECKHUE U aHTPOIOTeHHBIE. [lelicTBue
IKOJIOTUYECKUX (PAaKTOPOB HA OPTAaHU3MBI.

AOuotnueckne (QGakTOpHl: CBET, TeMIeparypa, BiIaKHOCTh. Doromepmommsm. IllpucmocobieHuss OpraHU3MOB K JACHCTBHUIO
abuoTtnueckux (hakTopoB. buosoruueckue puTMBI.

buotnueckue dakTopsl. Buasl OMOTHYECKMX B3aUMOCHCTBUN: KOHKYPEHIIUSA, XUIITHUYECTBO, CUMOMO3 1 ero ¢opmbl. [1apazutusm,
Koomeparus, MyTyajJu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTpain3M. 3HaueHHE OMOTHUYECKHUX
B3aMMO/ICHCTBUMN JJIs CYIIECTBOBAHUS OPTaHU3MOB B IMPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH MOMyssiiiud. OCHOBHBIE TMOKa3aTeNyd MOMYJSAIMH: YHUCICHHOCTb, TJIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTpaLiusl. JJMHAMUKA YNCIEHHOCTH NOMYJISALNU U €€ peryJisaius.

JdeMoncTpanumn:

[Toptpetsi: A. I'ym60abaT, K. ®@. Pynbe, O. ['ekkens.



Tabmuubl u cxemsl: kapra «lIpupoansie 30HbI 3emuu», «Cpeapl oOMTaHUs OpraHu3MoBy», «PoTonepuoausmy», «llomymsaumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTHU MONYJIAIUN HHDY30puu-Tyheapkuy, «Ilumessie nenm.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

Jlaboparopnas padota Ne 3. «Mopdomoruueckne 0COOCHHOCTU PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.

JIabopatopnas padota Ne 4. «BnusiHue cBeta Ha poCT M pa3BUTUE YEPEHKOB KOJIEYCa».

[IpakTuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJSILMKM pa3HBIX BUIOB PACTEHUI».

Tema 4. Coo01mecTBa 1 IKOJTOTHYECKHE CHCTEMBI.

Coo0bmecTBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAs!, Tpoduueckas (muiienas). Buasi-
IOMUHaHTHI. CBsI3U B OMOIIEHO3E.

DKkoJoruueckue cuctemsl (3kocuctemsl). [lonarue 06 skocucteme u 6uoreoreHo3e. OyHKIIMOHAIBHBIE KOMITOHEHTHI 9KOCUCTEMBI:
MPOJYLIEHTHI, KOHCYMEHTBI, penyleHTbl. KpyroBopoT BellecTB UM MOTOK 3HEPrUM B 3KocucreMe. Tpoduueckue (IUIIEBbIE) YPOBHU
skocuctemsbl. Ilumesbie nenu u cetu. OCHOBHBIE NOKa3aTeNU 3KOCHUCTEMBI: OHOMacca, MPOAYKIHSA. DKOJIOTMYECKUEe MHpPaMUIbL:
MPOIYKIUH, YACIEHHOCTH, OromMacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJisilus, pazsutue. CyKkueccus.

[Ipupoanble IKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMa XBOMHOTO UM MIMPOKOJIMCTBEHHOT'O Jleca.

AHTPONOreHHbIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. bronoruueckoe n Xo3sHCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U
ypOosKOCHCTEM.

buopaznoo6pasue kak gaktop ycroiurBocTH 3kocucteM. CoxpaHeHne OMOI0rH4eckoro pa3Hoodpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuibl, coctaB u cTpykTypa Ouocdepsl. KuBoe BemIECTBO M €ro (yHKIUH.
Ocobennoctu 6uocdepsl Kak rio0anbHON HIKOCUCTEMBI. J[MHaMIueckoe paBHOBECHE U 0OpaTHas CBs3b B buocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXMMUYECKHUE IUKIIBI 3JIEMEHTOB (yriieposa, a30Ta). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI
CyILIN.

YenoseuecTBO B buocdepe 3emin. AHTPONIOTeHHbIE H3MEeHEeHUs B Onocdepe. [ 1obanbHbie 9KOIOTHYeCcKHe MPOOIeMBI.

CocymectBoBaHre Hpupoasl U uenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpas3usi Kak OCHOBa ycToiuumBocTH Omocdeprl. OcHOBa
PaIMOHATILHOTO YIIpaBJIeHUs MPUPOIHBIMU pECYpCaMH U X UCIONIb30oBaHue. [ocTukeHus OMOIOTUU U OXpaHa MPUPOJIBL.

JleMoHcTpanMu:

IToprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer m cxemsl: «IIumeBbie nenu», «buoneHo3: coctaB u cTpykTypay, «llpupoansie coobmiectBa», «llemm nuTaHus»,
«Oxonoruyeckas nupamuiay, «buocdepa u udenoBex», «IKocucTeMa MUPOKOINCTBEHHOIO Jieca», «IDKOCUCTEMA XBOMHOIO Jecay,
«bunonenos Bonoéma», « ArpoueHos», «IIpumepHsie aHTPOIIOrE€HHBIE BO3ACHUCTBUS HA IPUPOAY», « BaskHEHUIINEe HCTOYHUKY 3arPsI3HEHUS
BO37yXa W TPYHTOBBIX BOA», «I[louBa — BakHeimmas cocraBistomias Omocheps», «Dakropsl nerpaganuu 1ouBy, «llapHUKOBBIN



ahdexr», «DPakTopsl PaAMOAKTUBHOTO 3arps3HeHus Ouochepb», «OOmas cTtpykTypa Omochepsr», «PacmpocTpaHeHue >XKM3HU B
ouocdepe», «O30HOBHIHN dKpaH Onochepsl», «KpyroBopot yriepoaa B 6uocdepe», «KpyroBopoT azoTa B Ipupoe.

O6opynoBanue: Mojelb-anmuinKanus « Tunuaasie OnoIeHo3b», repOapuit «PacTuTeabHbie CO00IIECTBAY, KOJUIEKINH «BUOLIEHO3Y,
«Bpeautenu BaKHEUIINX CEIIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapuu U KOJUICKIIMUW PACTCHUM W JKUBOTHBIX, MPUHAJJIEKAIINE K
Pa3HBIM SKOJIOTHYECKUM TpyIIaM ogHoro Buaa, KpacHas kaura Poccuiickoit @enepannu, n300pakeHUs OXpaHIEMbIX BUIOB PACTCHHM
U )KUBOTHLIX.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOTPAMMEI 110 BUOJIOTUN HA BA30OBOM YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYarOIIMMKCS MPOrpaMM CPEIHEro ooIero
00pa3oBaHusl: TUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3VJIBTATDI

B cTpyKkType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHHUs NpeaMmeTa «bUOJIOTHs» BBIAEIEHBI CIEAYIOIINE COCTAaBIISIOLIUE: OCO3HAHUE
00y4aroIMUMHUCS POCCUICKON I'pax/1aHCKON UIEHTHYHOCTH — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPE/ICIICHUIO,
HaJIMYMe MOTUBALIMU K OOYYEHHUIO OMOJIOTHH, 1I€JIEHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU Ha OCHOBE KIIHOYEBBIX
LIEHHOCTe M HWCTOPUYECKUX TPAJAMLMKA pPAa3BUTUS OHUOJOTMYECKOrO0 3HAHMUS, TOTOBHOCTH M CHOCOOHOCTH OOYYaroIIUXCS
PYKOBOJICTBOBaTbCSI B CBOEH JESATENBHOCTU IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, MPHUCYIIMMU CHUCTEME OHOJIOTHYECKOIO
o0Opa3oBaHusl, HAJIMYUE SKOJOTUYECKOTO PAaBOCO3HAHHUS, CIOCOOHOCTH CTAaBUTh LEIH U CTPOUTD KUZHEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3yNIbTAThl OCBOEHUS MpeaMeTa «bruoNIorus» JOCTUTAIOTCS B €IUHCTBE yUeOHOM U BOCITUTATENILHOM AESITEIbHOCTH B
COOTBETCTBUU C TPAJAULHMOHHBIMU POCCUHCKUMHU COLMOKYJIbTYPHBIMH, UCTOPUYECKMMHU U JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMM,
NPUHATBIMA B OOIIECTBE NpaBUJIaMH M HOPMaMH MOBEIEHUS U CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAaHUS, CAMOBOCHHUTAHUSA H
CaMOpPA3BUTHSI, PA3BUTUS BHYTPEHHEH MO3ULUHN JIMYHOCTH, NATPUOTU3MA, YBAXKCHUS K 3aKOHY M IPABOINOPSAKY, YEJIOBEKY TpyAa H
CTapIIeMy IMOKOJIEHUIO, B3aUMHOI'0 YBa)KE€HUS, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEAMIO U TPAJUIMSIM MHOTOHAIIMOHAILHOTO
Hapona Poccuiickor denepanuu, Npupoie U OKPYKAIOIIEH Cpeie.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHMS yueOHOTOo npeameTa «bruoorush» ToIKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH 00 yUarOIUXCs
PYKOBOJICTBOBAaThCS C(HOPMHPOBAHHOM BHYTPEHHEH MO3MIMEN JUYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAlMi, IMO3UTHUBHBIX
BHYTPEHHHX YOEXIECHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIECHHOCTSIM POCCHUIMCKOTO OOIIECTBa, pacIInpeHNe KU3HEHHOTO OIbITa U
OIBITA JEATEIBLHOCTH B IIPOLIECCE PEAIU3ALMN OCHOBHBIX HAIPABJICHUN BOCIIMTATEILHOMN AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIHTAHMA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00yYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO 00OIIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U 00SI3aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AESTENILHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUU YUEOHBIX U MO3HABATEIbHBIX
3aJ1a4, BHIITOJIHEHUH OMOJIOTUYECKUX DKCIIEPUMEHTOB;

CIOCOOHOCTB ONPEAEIATh COOCTBEHHYIO MO3UIUIO TI0 OTHOIIEHUIO K SBJICHUAM COBPEMEHHOMU XKU3HHU U OOBSICHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX AEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHMBHOI'O B3aUMOJAEHMCTBHS JIOJEH C pa3HbIMU YOEXKIECHUSMH,
KYJIbTYPHBIMU LIEHHOCTSIMU ¥ COLMAJIBHBIM I10JIOKEHHUEM;



TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJHEHUS yUYE€OHBIX, MMO3HABATENIbHBIX U MCCIEAOBATEIBCKUX 3a/ad,
YBaXKUTEIBHOTO OTHOIICHUS! K MHEHUIO OMITOHEHTOB MPU 00CYX JIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUUECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOU JI€SITEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPAXKJAHCKOM HIEHTUYHOCTH, MAaTPUOTHU3MA, VYBAXKEHUS K CBOEMY Hapoay, UYyBCTBa
OTBETCTBEHHOCTH Tiepesl PoauHOM, TOpAOCTHM 3a CBOM Kpail, CBOIO PoauHy, CBOW SI3bIK M KYJbTYpy, HpPOINIOE M HACTOSAIIEE
MHOTOHaIlMOHAILHOTO Hapoa Poccuu;

IIEHHOCTHOE OTHOIIEHNE K MIPUPOJHOMY HACIEIUIO U TaMATHUKAM TPHUPOJIBI, JOCTIKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYE;

CIIOCOOHOCTBH OIICHMBATh BKJIAJI POCCHMCKUX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE OMOJIOTHH, TTOHMMAaHUS 3HAYCHHsI OHMOJIOTHU B
MMO3HAHUH 3aKOHOB IMPUPOJIBI, B )KU3HHU YEJIOBEKa M COBPEMEHHOTO 00IIEeCTBa;

uaenHas yoexx1EHHOCTh, TOTOBHOCTH K CIY>KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CYyAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHUE JYXOBHBIX IIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAHHWE JTUYHOTO BKJIJIa B IOCTPOCHHUE YCTOHIMBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENSM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS LICHHOCTEH CEeMEIHOM KU3HU
B COOTBETCTBHU C TpaauLIMsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHNE K MUPY, BKIIFOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX
OTHOILICHUH;

MMOHMMAaHHE SMOLMOHATILHOTO BO3/ICUCTBUS KHUBOW MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHE MPOSBIIATh KAYECTBA TBOPUYECKON JTUUHOCTH;

5) pusuyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOLNOHAIBLHOIO 0JIArONOJy YU :

MOHVMAaHKE U Peasu3aiusi 3JI0pPOBOTO M 0€30MacHOr0 00pasa KU3HH (3I0pOBOE MUTAHUE, COONIOICHUE TUTUCHUYECKUX TIPABIII U
HOpM, COQJIAaHCUPOBAHHBIM PEXUM 3aHITHA W OTIbIXa, PErylspHas (u3uveckass aKTHUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (PHU3HUYECKOMY U MCUXUUECKOMY 310POBBIO;

MMOHUMAaHHE IIEHHOCTH MPABWJI UHANBUIYATHHOTO U KOJUICKTUBHOTO O€3011aCHOT0 TIOBEJICHHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3/I0POBBIO
1 JKU3HM JTIOCH;

OCO3HAHHE TTOCIICICTBUN U HEMPUSTHS BPESTHBIX TPUBBIUEK (YIIOTPEOICHUS AIKOTOJISI, HAPKOTHKOB, KypEeHUSsI);



6) Tpy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTb K TPYZY, OCO3HaHNE IEHHOCTH MacTEPCTBA, TPYL0IIO0HE;

TOTOBHOCTb K AaKTHBHOM JEATENbHOCTH TEXHOJOIMYECKOM WU COLMANbHOM HaIlpaBIEHHOCTH, CIIOCOOHOCTh HWHMIIMHPOBATH,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIIOIHATH TAaKyIO 1€ATEIbHOCTD;

MHTEPEC K Pa3IMYHbIM cepaM npodeccroHaNbHON AESITENbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOODP Oynyiei npodeccuu u
peanu30BbIBATh COOCTBEHHbIE )KU3HEHHBIE IUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U caMO0OOpa30BaHMIO Ha MIPOTSHKEHNUHU BCEH KU3HU;

7) IKOJIOTH4eCKOr0 BOCIIMTAHMSA

HKOJIOTMUECKH LIETIECO00Pa3HOE OTHOLIEHUE K PUPO/IE€ KAK UICTOUHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS SKOJIOTUYECKOW KYJIbTYpbl: NMPUOOPETEHHE ONbITa IUIAHUPOBAHMS IOCTYINKOB M OLEHKH HX BO3MOXHBIX
MOCTIEICTBUH JIJIs1 OKPY>KaIOIIeH Cpe/Ibl;

OCO3HaHHE INI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U yTeH UX pelIeHUS;

CIOCOOHOCTh HCIOJIB30BaTh MpHUOOpeTaeMble NPU M3YYEHUU OMOJIOIMM 3HAHMUSA U YMEHHs IpU pelleHUH MpoOjeM, CBSI3aHHBIX C
palnMoHAIBHBIM NIPUPOAONOIb30BaHUEM (COOII0OACHNE MTPABUII MOBEIEHUS B MPHUPOJIE, HANPABICHHBIX HA COXPaHEHUE PABHOBECHS B
9KOCHUCTEMAX, OXpaHy BHJIOB, SKOCHCTEM, OHOChEpsI);

aKTUBHOE HENpUITHE ACHCTBUI, NPUHOCAIINX BPe] OKpY Karollel NPUPOIHON cpelie, yMEHHE MPOTHO3UPOBATh HEOIAaronpusTHhIE
HKOJIOTMYECKHE MTOCIIEICTBUS IPEANPUHUMAEMBIX JEHCTBUI U MPEJOTBPALLATh UX;

HaJIM4YME PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHHS, OSKOJIOTMYECKOM KYJIBTYpBl, ONBITA JEATEIBHOCTH 3KOJIOTHMUYECKON
HaIpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThCS MMM B MO3HABATENbHON, KOMMYHHUKAaTUBHON U COLMAIbHOW MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM AESITEIbHOCTH dKOJIOTHYECKON HAaNIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKH,
OCHOBAaHHOTO Ha JIMajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJIUKYJIbTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM U YMTATENbCKON KYJIbTYPhI KAK CPECTBA B3aMMOIEUCTBUS MEKY JTHObMHU U MIO3HAHUS MUPA;

MOHMMaHUE CHelU(PHUKU OMOJOTHHM KaK HAayKH, OCO3HaHMA €€ ponu B (POPMHUPOBAHMHU PAIMOHAIBHOTO HAYYHOTO MBIILICHUS,
CO3/IaHMH 1IeJIOCTHOTO MPEJCTaBICHUs 00 OKPY>KaloIlleM MUPE KaK O €JMHCTBE MPUPO/IbI, YeJIOBEKa U OOLIECTBA, B TO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U pemeHr: MpodiieM COXpaHeHUs MPUPOJTHOTO PAaBHOBECHS,

yOexIEHHOCTh B 3HAYMMOCTH OHOJOTHM Ui COBPEMEHHOW IHMBHIM3ALMU: 00ECIIEYCHHUs] HOBOTO YPOBHS Pa3BUTHUSI MEIUIMHBI,
CO3/IaHHE MEePCIEKTUBHBIX OMOTEXHOJIOTUM, CIOCOOHBIX pelIaTh pecypcHble MpoOeMbl pa3BUTHSI Y€JI0BEUECTBA, IIOUCKA ITyTeH BhIX0/1a
U3 IJI00ATBHBIX KOJOTHYECKUX MpoOjeM U olecreueHus nepexoja K yCTOHYHMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY HCIOJIb30BaHMIO
MPUPOTHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;



3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMUECKHX 3HAHUN B LENAX IOBBIIIEHUS OOLIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTaBHOM YacTu (yHKIMOHAIBHON TPaMOTHOCTH 00y4aroIuxcs, popMUPYEMOH NPU N3YUEHUHN OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMsI, UCHOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU HCIIOJIb30BAaTh MOJydacMble
3HaHUSA JJIs aHaJIM3a U OOBSICHEHUS SIBJICHUN OKPY)KaIOLIEro MUpa U MPOUCXOSAIINX B HEM U3MEHEHUI, yMEHHE Jef1aTh 000CHOBAHHBIE
3aKJIFOYEHHS Ha OCHOBE HAYYHbIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LIEJIBIO MOTYUYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO UCIOIb30BATh OMOJIOIHUECKUE 3HAHUS [Tl pellieHus Tpo0JIeM B pealibHbIX )KU3HEHHBIX CUTYalMsIX;

OCO3HaHHE IIEHHOCTH HAay4YHOH JesITeIbHOCTH, T'OTOBHOCTb OCYILECTBISATH MPOEKTHYIO M HCCIEA0BATENIbCKYIO JEATEIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTbh M CIIOCOOHOCTb K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHMIO, K AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUU 110
OMOJIOTHHU B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTSAMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbie pe3yiIbTaThl OCBOCHHS y4eOHOro mpeameTa «buonorus» BKIIOYAIOT: 3HAYMMBIC IS  (OPMUPOBAHUS
MHPOBO33PECHHS O00yUYalOMMXCS MEXKAUCIUIIHHAPHBIC (MEXKIpPEJIMETHBIC) OOIICHAyYHBIC TOHITHS, OTPaKAIOIIUE IEJIOCTHOCTD
HAay9YHOW KapTHHBI MHpa W CHCIU(UKY METOJOB IMO3HAHUS, MCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBIICHHE,
MpoIecc, CUCTEMa, HAyYHBIN (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBAaHNE, HAOIIOACHUE, H3MEPCHHUE,
OKCIIEPUMEHT W JIPYTUX), YHUBEpCalbHBbIC Yy4YeOHbIe JelcTBHUS (TIO3HABATCIIbHBIE, KOMMYHUKATHUBHBIC, PETYISITUBHBIC),
obecrieunBaromue (GopMupoBaHrue (QYHKIIMOHATBHOM TPaMOTHOCTH M COLMAIBHOW KOMIIETEHIIMH OOYyYaroIIUXCsl, CIIOCOOHOCTh
00y4aroIUXCs UCMOJIB30BaTh OCBOSHHBIE MEXIUCIUTIIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIIbHBIC yueOHbIC IEHCTBUS B
MTO3HABATEIBHON M COLMAIBHON MTPAKTHKE.

MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOSHUS TPOrPAMMBI CpeTHEr0 00111ero 00pa3oBaHus JOKHBI OTPAXKATh:

OgyajieHne YHUBEPCAJbLHBIMH YUeOHBIMYU MO3HABATEIbHBIMU /1€l CTBUSIMU:

1) 6a30BbIE JIOTHYECKHE TCHCTBHS:

CaMOCTOSITEIIBHO (DOPMYITUPOBATh U aKTyaJIM3UPOBATH TPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHWM 3HAHUN MPUEMBI JIOTHYECKOTO MBINIIICHUS (aHANIW3a, CHUHTE3a, CPAaBHEHUS, KiIacCH(HUKAIIUU,
0000111eHus), pACKPBIBATh CMBICT OMOJIOTHYECKUX MOHITHH (BBIACIATh UX XapaKTEPHbIEC MPU3HAKU, YCTAHABIUBATH CBS3U C IPYTUMU
MOHATHUSIMHU);

OTIPEICNIATh IENN JESATENBHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKEHUS, COOTHOCUThH PE3YNBTATHI JCATEIHBHOCTH C
MTOCTaBJICHHBIMU IEISIMH,

HCII0JIb30BaTh OMOJIOTUUECKUE TTOHATHUS ISl OOBACHEHUS (DaKTOB M SIBJICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTHUECKUE PACCYKJEHUS (MHIYKTHBHBIE, ICTIYKTUBHBIC, 10 aHAJIOTUH), BBISBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B
paccMaTpUBaEMBbIX SIBICHHSIX, (DOPMYIHPOBATEH BBIBOJIBI M 3aKITFOUCHHUS;



MIPUMEHATH CXEMHO-MO/IEIbHBIE CPEICTBA JJIS MPEICTABIICHUS CYIIECTBEHHBIX CBSI3€M M OTHOLIEHUN B M3Y4aeMbIX OMOJIOTHYECKUX
00BbeKTax, a TAK)Ke MPOTUBOPEUHI pa3HOTO POJIa, BBISIBICHHBIX B PA3UYHBIX HH(POPMALIMOHHBIX UCTOUHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MATEpUANIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIBbHOCTh, OIEHHWBATh COOTBETCTBHE pPE3YJIbTATOB IIEJISIM, OIEHUBATh PHUCKU TOCIEACTBHIMA
NEeSATETbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIETI0BATEIbCKHE IeCTBHS:

BIIQJIETh HABBIKAMH YUEOHO-HUCCIIEIOBATEILCKOM U MPOSKTHOM JEATEIbHOCTH, HABBIKAMH pa3pelieHus mpo0ieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHIO Pa3INYHBbIX METOIOB TIO3HAHMS;

WCIOJIb30BAaTh PAa3JIMYHBIE BUIBl JEATEIHHOCTA IO TMOJYYCHHIO HOBOTO 3HAHHWA, €r0 HWHTEpIIpEeTallH, MpeoOpa3oBaHUIO U
MIPUMEHEHHIO B YUCOHBIX CUTYyAIUSIX, B TOM YHCIIE TIPU CO3JaHUU YUEOHBIX U COLIMAIbHBIX TTPOCKTOB;

(dbopMUpOBaTh HAYYHBIN TUT MBIIUICHUS, BIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMH MMOHSATUSMU U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIILHON ACSITEIILHOCTH U )KU3HEHHBIX CUTYAIUsIX;

BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBS3U U aKTYaJIU3UPOBATH 3a]/1a4uy, BEIABUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apPTYMEHTHI JIJIst
JI0Ka3aTelIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJYUYECHHBIE B XOJE PEIICHUS 3aJaud Pe3yJbTaTbl, KPUTUUECKH OLIEHUBATh UX JOCTOBEPHOCTb, MPOrHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH II€JICHATIPABIICHHBIHN MMOMCK MEPEHOCA CPEJICTB U CITIOCOOOB JACUCTBHSI B TPOGECCHOHAIBHYIO CPEAY;

YMETh TIEPEHOCUTH 3HAHUS B TTO3HABATEIBHYIO M MPAKTUYECKYIO 00JIACTH KU3HENEITETbHOCTH,

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, TpeasiaraTh OPUTHHAIBHBIC TMOIXOJBI W PEIICHHS, CTAaBUTh MPOOJEMBI M 3aJadyH, JOMYCKAroIIue
albTEPHATUBHBIE PEILICHHUS.

3) pabora ¢ undgopmanuei:

OPUEHTHPOBAThCS B PA3JIMUHBIX HCTOYHUKAX HHMOpMaInuu (TEKCcTe ydeOHOro mocoOusi, Hay4dHO-TIOMYJISIPHOM JuTepaType,
OMOJIOTUYECKUX CIIOBApSX U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHAIM3UPOBATh HHPOPMAITUIO Pa3TUIHbIX
BUJIOB ¥ JOPM TIPEJICTABICHUS, KPDUTHUECKH OIIEHUBATH €€ JIOCTOBEPHOCTh M HETIPOTHBOPEYNBOCTb;

hopMynHUpOBaTh 3alPOCHl U MPUMEHATH Pa3IMYHbIE METOJBI MIPH TOWCKE U OTOOpEe OHOOTHYEeCKON MHpOpMAIUU, HEe0OX0IUMOI
JUTSL BBITIOJIHEHUS Y4eOHBIX 3a/1a4;

MPUOOPETATh OMBIT MCIIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO
WCII0JIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (DOpMY MpeacTaBlIeHUss OMOJOrnyeckoil nHpopMauuu (cXembl, rpaduku, JuarpaMMel,
Ta0JINLIBI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauyecTBE CpeAcCTBa Ipu pabore ¢ Omojormdeckoil MHQOpManuel: NpUMEHSITh XUMHUYECKUE,
¢usnyeckre U MaTeMaTHYeCKUEe 3HAKU U CUMBOJIBL, (popMyibl, aOO0peBUaTypy, HOMEHKIATYpy, UCHOIb30BaTh U NMPEoOpa3OBbIBAThH
3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIa/I€Th HABBIKAMHU PACIIO3HABaHU U 3aLIUThI HHPOpMALUU, HHPOPMALIMOHHON 0€30aCHOCTH JIMYHOCTH.

OBiageHne yHUBepPCAJIbHBIMH KOMMYHUKATHUBHBIMHU JAeCTBUSIMHU:

1) oO1enue:

OCYIIECTBJIATh KOMMYHHKAIIMM BO BceX cdepax >KM3HM, AKTUBHO Yy4YacCTBOBaTh B JMaJoOre WM JUCKYCCHU MO CYLIECTBY
o0cyxaaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBaTh CY)KJIEHUS OTHOCUTENILHO BBINOJHEHMS MpejiaraeMoi 3aaaud,
YUUTBIBATh UHTEPECHI M COTIIACOBAHHOCTh MO3UIMNA APYTUX YUaCTHUKOB JUAJIOTA WIN AUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHBbIE CPEACTBAa OOUICHMS, MOHUMAaTh 3HAYEHHWE COLMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS
KOH(IMKTHBIX CUTYallil, yMETh CMST4aTh KOH(DIUKTHI U BECTH NIEPETOBOPBI;

BJIAJIETh Pa3IMUYHBIMU CrIoco0amMH OOILIEHHS U B3aUMOAECHCTBUS, TOHUMATh HAMEPEHUsSI APYTUX JIIO/IEH, MPOSBIATh YBAXKUTEIbHOE
OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOU hopme popMyIupoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl IesITeJIbHOCTh:

MOHKMMATh U UCMOJb30BaTh NMPEUMYIIECTBA KOMAaHAHON M MHAMBUIYaJbHONH pabOTHl MpPU PELICHUH OHOJIOTHMYECKOM MpoOiIeMbl,
000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHUS IPYNIOBBIX (JOPM B3aUMOJIEHCTBUSA MIPU pEeLICHUN Y4eOHOH 3a1auH;

BBIOMpATh TEMATUKY M METO/IbI COBMECTHBIX JICHCTBUI C YIETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEN Ka)/10TO YJIeHa KOJJICKTUBA;

MIPUHUMATh LIETIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIISTH IIJIaH
JeHCTBU, pacipeiesiTh POJIM ¢ YUETOM MHEHUI YYaCTHUKOB, 0OCYKIaTh pe3yIbTaTbl COBMECTHOU pabOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJI0TO yYaCTHUKA KOMaH/Ibl B OOIIMIA pe3ysIbTaT Mo pa3pab0TaHHBIM KPUTEPHUSIM;

IIpeIaraTb HOBbIE IPOEKTHI, OLICHUBATh UJIEU C O3ULIMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATH MO3UTHBHOE CTPATETHYECKOE MOBEJCHUE B PA3IMUHBIX CHUTYAIHsIX, IPOSIBISTH TBOPUYECTBO U BOOOpakeHUE, OBITh
WHUIUATUBHBIM.

OBiajeHNe YHUBEPCAJbHBIMH PeryJATUBHBIMM J1eHCTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTMUECKHUE 3HAHUS JIJIS1 BBISIBJICHUS MPOOJIEM U X PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalIUSX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIOBbIE YCTAHOBKM B CBOMX JACMCTBUAX M MOCTYIKAX 110 OTHOLLIEHUIO
K KUBOI NPUPOJIE, CBOEMY 3/I0POBBIO U 3/10POBbIO OKPYKAIOIIMX;



CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSITEIBLHOCTD, BBISIBISATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE
3a/1aud B 00pa30BaTeIbHON JEATEILHOCTH U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIPHO COCTaBJIATh IUIAH pEIIEHUS MPOOJIeMbl C Y4ETOM HMEIOIIUXCS PECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEH W
NPEANOYTEHNM;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacImpsTh paMKHi Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHH;

JienaTh OCO3HAHHBIN BBIOOP, aApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUCE;

OIICHUBATH MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBJICHUIO IIMPOKOU IPYIAUIIUUA B Pa3HBIX OOJACTSAX 3HAHUMU, MOCTOSHHO MOBBINIATH CBOM
00pa3oBaTeNIbHBIA U KYJbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB IIEJISIM;

BJIaJIETh HaBBIKAMH IT03HABATEIbHON pe(IEKCHU KaK OCO3HAHMS COBEPIIACMBIX JEUCTBUH W MBICIUTEIBHBIX IMPOIECCOB, HUX
pe3yIbTAaTOB U OCHOBAHUM, UCITOIH30BaTh MPUEMBI pedIeKCHU ISl OLICHKH CUTYyaIlid, BHIOOpA BEPHOTO PEIICHUS;

YMETb OIIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUSI TI0 UX CHUIKEHUIO;

MIPUHUMATh MOTHUBBI U ApPTYMEHTHI IPYTUX TIPHU aHAIHN3E PE3YIbTAaTOB ACATEIHLHOCTH;

3) npuHSATHE Ce0s1 M APYTUX:

MIPUHUMATH ceOsl, TOHUMAas CBOM HEAOCTATKH U JOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U ApPTYMEHTHI IPYTUX TIPHU aHAIHN3E PE3YIHTAaTOB ACATEIHLHOCTH;

MIPU3HABATh CBOE MPaBO M MIPABO JIPYTHUX Ha OIIMOKH;

pa3BUBATH CIIOCOOHOCTH TOHMMATh MUP C TIO3UIIUH JIPYTrOTO YSIOBEKA.

I[MPEAMETHBIE PE3VYJIBTATHI

[IpenmeTtHble pe3ynbTaThl ocBoeHus mporpaMMbl COO no 6uonoruu Ha 60a30BOM YpOBHE BKJIHOYAIOT crienuduueckue st yueOHOTO
npeamera «bronorus» HaydHble 3HAHHS, YMEHHS U CIIOCOOBI ACWCTBUN MO OCBOCHUIO, MHTEPIPETAIMN U MPEOoOPa30BaHUIO 3HAHUH,
BUJIbI JIEATEIBHOCTH I10 MOJTYYEHUIO0 HOBOI'O 3HAHUS U NPUMEHEHHUIO 3HAHUM B PAa3JIMUHBIX YUEOHBIX CUTYallUsX, a TAKXKE B PEAJIbHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX ¢ OMosiorueil. B mporpamme npeameTHbie pe3yibTaThl MPEACTABICHBI MO FoJjaM 00y4eHHUS.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS ydeOHOoro npenmMera «bruonorus» ¢ 10 knacce TOMKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE W POJM OMOJIOTMM B CHCTEME HAyYHOTO 3HAHUS E€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU
COBPEMEHHOI €CTeCTBEHHO-HAayYyHOM KapTHHBI MHpa U HAYYHOI'O MHUPOBO33PEHMS, O BKJIAJE POCCHUMCKHX M 3apyOEKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIIBHOM IPaMOTHOCTH YeJIOBEKA JJIsl pEeLICHUs KU3HEHHbIX 3a/1a4;



YMEHHE PacKphIBaTh COJCPKAHNE OMOJOTHUYECKUX TEPMUHOB M MOHSITHIA: KU3Hb, KJIETKa, OPraHU3M, MeTa00Iu3M (0OMEH BEIIECTB
U TIpeBpalleHHe »DSHEPTuu), TOMeocTa3 (CaMOperyislus), YpOBHEBas OpraHHM3alMs >KUBBIX CHCTEM, CaMOBOCIPOHM3BEICHUE
(pertpoyKitusi), HACIEACTBEHHOCTb, N3MEHUNBOCTh, POCT U Pa3BUTHE;

yMEHHE u3JlaraTh OWOJIOTHYecKHe Teopuu (KJIeToyHasi, XPOMOCOMHAsl, MYyTal[MOHHAas, IEHTpajbHas J0rMa MOJEKYJISIpHOM
ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (o meHTpax MHOTro0Opa3usi ¥ IPOUCXOKICHUS KyJIbTYPHBIX
pactenuit H. Y. BaBunosa), onpeeisTh TpaHUIbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOJaMH Hay4yHOTO MO3HAHUS B OMOJIOrHH: HAOIIOJEHUE U OMHCAHHE JKUBBIX CHUCTEM, MPOIIECCOB M SIBJICHUIA,
OpTaHu3alus 1 POBEICHNE OMOIOTHIECKOTO SKCIIEPHMEHTA, BEIBIDKEHUE THITOTE3BI, BBISIBIICHHE 3aBUCUMOCTH MEKIY HCCIIETyEeMBIMH
BEIMYMHAMH, OOBSICHEHUE TTOTYIeHHBIX PE3YIIbTAaTOB, HCIIOJIb30BaHHBIX HAYUHBIX MMOHITHIA, TEOPUN U 3aKOHOB, YMEHHUE JIENIaTh BHIBOIBI
HA OCHOBAHUU TOJIYYEHHBIX PE3YNIbTATOB;

YMEHHE BBIJCNATh CYIICCTBEHHbIE MPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT M DIYKAPUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpPTaHWU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB W TPEBPAICHUS SHEPTHH B KIETKE, (HOTOCHMHTE3a, IUIACTUYECKOTO H
HHEPreTUUYECKOr0 0OMEHa, XeMOCHHTEe3a, MUTO3a, Mel03a, OTUIOJAOTBOPEHHUS, PAa3MHOXKEHUS, HHANBUAYAILHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOTCHE3);

YMEHHE TPUMEHSTH TIOJTYUCHHBIC 3HAHUS TSI OOBICHEHUS OMOIOTHYECKUX MPOIECCOB M SIBICHUH, ISl IPUHATHS MPAKTHICCKUX
pelIeHnii B TIOBCETHEBHOW JKM3HHM C LENbI0 OOecredeHrus Oe30MacHOCTH CBOETO 3/0POBbS M 3I0POBBS OKPYXKAIOIMIUX JIFOICH,
COOJIIOJIEHUS] HOPM T'pPaMOTHOTO TOBEACHHS B OKpYXarolled NPUPOAHON cpele, MOHMMaHUE HEOOXOAMMOCTH HCIOIb30BaHMS
JOCTH>KEHUH COBPEMEHHOM OMOJIOTUN U OMOTEXHOJIOTUH JJISl palliOHAIBHOTO TPUPOIOTIONIb30BAHNUS;

YMEHHE pelaTh JJIEMEHTapHbIE TEHETHYECKHE 3aJaud Ha MOHO- M JUTHOPUAHOE CKpEIIMBAHHE, CIICTIJICHHOE HACJIeIOBaHHE,
COCTaBJIATh CXEMbl MOHOTHOPH/IHOTO CKPELIUBAHMSI JUIs MTPEJICKAa3aHUs HAC/IeOBaHUs IIPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBHINIONHATH Ja0OpaTOpHbIE W TMPAaKTHUYECKHE paloThl, COONII0NATh MpaBuja NMpH padoTe ¢ y4yeOHBIM M JIA0OpaTOPHBIM
000pyI0BaHKEM;

YMEHHE KPUTUIECKH OIIEHUBATh U HHTEPIIPETHPOBATH HH(POPMALINIO OMOIIOTUIECKOTO COACPKAHHMS, BKIFOUAIOIYIO TICEBIOHAYYHBIE
3HAaHUS W3 PA3NUYHBIX HCTOYHHUKOB (CpeicTBa MacCOBOW HMH(OpPMALWU, HAYYHO-TIONMYJSPHBIE MaTepHAIbl), 3TUYECKHE AaCIEKTHI
COBPEMEHHBIX MCCJIEZIOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOMICHHUs, 00001mas OMOIOTHYECKYI0 WHPOPMAIHIO U3 HECKOJIBKHX
MCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHIHBIN anmapat OMOJI0THH.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS ydeOHoro npenmMera «bruonorusy» ¢ 11 knacce NOMKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE W POJM OHMOJIOTMM B CHCTEME HAyYHOTO 3HAHUS E€CTECTBCHHBIX HAayK, B ()OPMHPOBAHHU
COBPEMEHHOI €CTEeCTBEHHO-HAy4YHON KAapTUHBI MHpPAa W HAyYHOIO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUCKUX M 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHH, PYHKIMOHAIBHOW TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHNUs )KM3HEHHBIX 3a1a4;



YMEHHE PAaCKpBIBATH COJIEPKaHNEe OMOJOTHYECKAX TEPMHUHOB M TTOHITHIA: BUJ, OMYJIALNS, TEHO(POH/I, SBOJIOLHS, ABIKYIINE CHITBI
(akTOphl) IBOIIIOIUHU, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, SKOJIOTHMYECKUE (AKTOPBI, IKOCUCTEMA, MPOIAYLICHTHI,
KOHCYMEHTBI, peAYLEHTHI, LIeTIH MUTaHUs, 3KOJIOrHuecKas nupaMuaa, OMoreoneHos, ouocgepa;

YMEHUE H3/araTb OMOJOrMYecKrue Teopuu (3BoironuoHHas teopus Y. JlapBuHA, CHHTETHYECKas TEOPHs SBOJIIOLMHU), 3aKOHBI U
3aKOHOMepHOCTH (3apojsimeBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HanpaBieHu# U myteil 3somouuu A. H. CeBepuosa,
yueHnus o ouocdepe B. 1. BepHanckoro), onpeaensiTe rpaHULbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BJaJeTh METOJaMH HAay4YHOTO IO3HaHUS B OMOJIOTUM: HAOJIOJAECHUE U ONKMCAHUE JKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUM,
OpTaHu3alus U POBEACHNE OMOIOTHIECKOTO SKCIIEPUMEHTA, BBIIBIDKEHUE THITOTE3BI, BBISBICHHE 3aBUCUMOCTH MEKIY HCCIIETyEeMbIMH
BEJIMYMHAMH, OOBSICHEHUE TTOYICHHBIX PE3YIbTATOB, HCIIOIb30BAHHBIX HAYYIHBIX MIOHSATHIA, TEOPUI 1 3aKOHOB, YMEHHUE JIENATh BHIBOIBI
Ha OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBLIETATH CYLIECTBEHHbIE IPU3HAKHU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUIOB, MOMYJISAIHMA, TPOIYLIEHTOB, KOHCYMEHTOB,
PENYIIEHTOB, OMOTEONEHO30B M AIKOCHCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEICTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BU1000pa30BaHus, IPUCIOCOOICHHOCTH OPTaHU3MOB, EHCTBHSI HKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB U OTOKA
SHEPIUU B FIKOCHCTEMAX, aHTPOIIOT€HHBIX N3MEHEHHUI B 3KOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXUMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSThH TOJYUCHHBIC 3HAHUS TSI OOBICHEHUS OMOIOTHYECKUX MPOIECCOB U SIBICHUH, ISl PUHATHS MPAKTHISCKAX
pelIeHnil B TOBCEJHEBHOW JKM3HU C LENbI0 oOecredeHuss Oe30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIUX JIOJEH,
COOJIIOJIEHUS] HOPM TpPaMOTHOTIO TOBEACHUS B OKpYXarolled NpUPOAHON cpele, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BaHMS
JOCTH)KEHUH COBPEMEHHOM OMOJIOTHH [T PAIlHOHAIBHOTO MPUPOIOTIONB30BAHHS,

YMEHHE pelaTh JIeMEeHTapHble OMOJOTrHYecKHe 3a7au, COCTABIISATh CXEMBbl EPEHOCA BEUIECTB U YHEPTUU B IKOCHUCTEMax (LIenu
MMUTaHUA);

YMEHHE BBITIOJHITH JIa0OpPATOpHbIE M TpPaKTUYeCKHe paboThl, COOMIOAATh MpaBWiia MpH paboTe ¢ y4eOHBIM W J1a0OpPaTOPHBIM
000py10BaHKEM;

YMEHHE KPUTUUECKH OLIEHUBATh U MHTEPIIPETHPOBATH HHPOPMALINIO OMOIOTUYECKOTO COACPKAHMSI, BKIIOUAOIIYIO NICEBIOHAYYHbBIE
3HaHUS U3 PA3IMYHBIX HCTOYHUKOB (CpPEeICTBAa MacCOBOM MH(OPMAIINH, HAYIHO-TIOMYJIIPHBIE MaTepPHalIbl), paCCMAaTPUBATh INI00aIbHBIC
HKOJIOTUYECKHE TTPOOJIEMbI COBPEMEHHOCTH, (JOPMHPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas OMOJOTHYECKYI0 MHPOPMAIMIO U3 HECKOJIBKUX
MCTOYHHMKOB, TPAMOTHO HCIOJI30BaTh MOHATHIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kouu4yecTBO 4acon DJIeKTPOHHBIE
Ne (uudposbie)
HaumeHoBaHMe pa3aesioB H TeM MPOTrPaMMbl Kontpoansubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTebHbIE
padoTsI padoThI
pecypcenl
bubnuoreka [IOK
1 buosorus kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
2 K 1
WBBIC CUCTEMBI U UX OpraHU3aIus 0 0 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X % 1
3 UMHYECKUI COCTaB U CTPOCHUE KIICTKU 8 0 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 K 6 0 0
HBHEACATENRHOCTD KIICTKH https://m.edsoo0.ru/7f41¢c292
5 Pa3sMHoOxXeHMEe 1 MHIUBHUAYAILHOE PAa3BUTHE OPraHU3MOB 5 0 1 bubmorexa HOK
FIHBILY P p https://m.edsoo0.ru/7f41¢c292
bubmmoteka IIOK
6 H 8 0 15
acJIeICTBEHHOCTh U U3MEHYHBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHU 3 0 0 https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
8 Pesepsroe Bpems 1 1 0 https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1 4



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

11 KJIACC

Kouu4yecTBO 4acon DJIeKTPOHHBIE
Ne (uudposbie)
HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBI KoHTpoJibHbIE IMpakTHyeckue
n/n Bcero odpa3oBaTebHbIE
padoTsI padoTsI
pecypcenl
bubnunoreka LIOK
IBOIOIMORHAR GHONOTHS J 0 ! https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
B 9 0 0.5
O3HMKHOBEHHUE U PA3BUTUE KU3HU HA 3eMiie https://m.edsoo.ru/7f41ecT4
bubmuoreka [IOK
1
Opramm3MeL 1 OKpyXaromas cpesia ° 0 https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
Coo011ecTBa 1 SKOJOTHYSCKHE CHCTEMBI 9 0 0 https://m.edsoo.ru/7fALecTA
bu6mmoteka IIOK
P 2 1 0
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmmyecTBo yacos DJ1eKTpOHHbIE IHPPOBbIE
B Tema Ypoka HpaKanec](ne oﬁpasonaTe.nbm,le
n/n Bcero
padoThI pecypcel
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Mertoap!l mo3HaHus )KuBoW npupoasl. [IpakTuueckas padora Ne 1
2 «Mcronp30Banue pa3InyHbIX METOIOB IIPA U3YYEHUN OMOIOTHYECKUX 1 0.5 bubnnorexa [IOK
p A p ya ' https://m.eds00.ru/863e6122
00OBEKTOB»
3 Bronornyeckue CUCTEMBI, IIPOIECCHI X UX U3YYEHUE 1 0 bubnnorexa [IOK
> fipott ¥ https://m.edso0.ru/863e6564
. bubmuoreka [IOK
4 X .B 1
MMUYECKHI cCOCTaB KJIETKU. Boga u MuHEpambHbIe COIN 0 https://m.edsoo.ru/863e674e
bu6mmoteka IIOK
b . 1
S cmki. COCTaB 1 CTPOCHHE OeKOB 0 https://m.eds00.ru/863e6b72
®depmeHTH — OMoIoruYecKre KatanuzaTopsl. JJaboparopnas padora Ne 1
6 «M3yueHne KaTaIMTUYECKOW aKTUBHOCTU (PEPMEHTOB (Ha IPUMEPE aMUJIIa3bl 1 0.5 brbmmorexa LTOK
ya p prMep ' https://m.eds00.ru/863e6b72
WJIU KaTajasbl)»
but6mmoreka [IOK
7 . 1
Yroesonet. Jiumm et 0 https://m.eds00.ru/863e6870
but6mmorekxa [IOK
8 H .ATD 1 0
YKJICHHOBBIC KUCIOTRI https://m.edsoo.ru/863e6d5c
but6mmoreka [IOK
9 nu .K 1 0
CTOpHS M METO/bI N3yueHus KIeTku. Kiaetounas reopus https://m.eds0o.ru/863e688
10 Kinerka xak nemoctHas )KuBasg CUCTEMA 1 0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Crpoenue sykaproTHueckoi kinetku. Jlaboparopnas padora Ne 2 «3yuenue

bubnmoreka [IOK

11 CTPOCHHUSI KJIETOK PaCTeHUM, )KUBOTHBIX, TPUOOB M OAKTEPH 1O 0.5 https://m.eds00.ru/863e6ff0
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U X OIHUCAHUE https://m.edsoo.ru/863e716c
bubnunorexa LIOK
12
Obmen BemecTs MK META00 H3M 0 https://m.eds00.ru/863e766¢
bubnunoreka LIOK
13 PorocurTes. Xemocuutes 0 https://m.edso0.ru/863e7c98
. bubnuorexa [{OK
14 Duepremieckuii 0bmen 0 https://m.edsoo.ru/863e7aae
JKuznennbril ki kiaetku. Jlenenne knetku. Muto3s. JlaboparopHas padota
15 Ne 3 «Habmrogenne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa JyKa Ha TOTOBBIX 0.5 bubmorexa HOK
B A p y ' https://m.edsoo.ru/863e7dc4
MHUKpOIIpenaparax»
bubnunoreka LIOK
16 buocunTes 6enka. Peakiiis MaTpuyHOro CHHTE3a 0 https://m.edsoo.ru/863e796e
bu6nmorexa LIOK
17 Tpancisms — Gnocnntes benka 0 https://m.eds00.ru/863e796e
bu6nmorexa LIOK
18 Hexknerounsie hopMbl :kM3HU — BUPYCHI 0 https://m.eds0o.ru/8637540
bubnmorexa LIOK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
bubnunorexa LIOK
20 Meii 0
enos https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIeTok. OmiogorBopenue. JlabopaTopHas
21 abora Ne 4 «3yueHne cTpoeHHs MOJIOBBIX KJIETOK HA TOTOBBIX 0.5 bubnnorexa [JOK
p - i p ' https://m.edso00.ru/863e81b6
MUKpOTIpenaparax»»
22 NHauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bromorexa LIOK

https://m.eds00.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

bubnunoreka LIOK

23 ['eHeTrKa — HayKa O HACJICICTBEHHOCTH U U3MEHYHBOCTH 1 0 https://m.edsoo.ru/863¢86£2
bu6nuoreka [IOK
24 3aKOHOMEPHOCTH HACJIEAOBAHUS PU3HAKOB. MOHOTHUOPUAHOE CKPEIITMBAHKE 1 0 https://m.edsoo.ru/8638878
25 JuruOpunHoe ckpenuBaHue. 3aKOH He3aBUCHUMOT'O HACIICIOBAHUS IPU3HAKOB 1 0 bubmmorexa [JOK
pr et ' A P https://m.edso0.ru/863e89a4
CuernnieHHOE HacleoBaHue Mpu3HaKoB. Jlabopartopuas padorta Ne 5
26 «M3y4eHue pe3yapTaToB MOHOTHOPHIHOTO U TUTHOPUTHOTO CKPEITMBAHUS 1 0.5 bubmorexa HOK
i pesy pr A pui pett Y ' https://m.eds00.ru/863e8c60
Jpo30(hUIIBl HAa TOTOBBIX MUKPOTIpENapaTax»
bubnuoreka [IOK
27 I'enetuka moma. HacnenoBanue mpu3HakoB, CHETICHHBIX € MTOJIOM 1 0 https://m.edsoo.ru/863e8c60
W3menunBocth. HenacnenctsenHas n3MeHUnBOCTh. JlabopaTopHas padora No
28 6. N3yuenne MoaupuKaIMOHHOW H3MEHYMBOCTH, IIOCTPOCHHE 1 0.5 bubmorexa HOK
F Y A 1 . 7 p ' https://m.edso00.ru/863e8efe
BapHAIIMOHHOTO PsJia U BAPUAIIMOHHOW KPUBOI
29 HacnenctBennas namenunBocTh. JlabopaTopHas padora Ne 7. «AHanu3 1 05 bubmuoreka [IOK
MyTalui y Jpo30(uiIsl Ha FTOTOBBIX MUKpOIIpenapaTax» ' https://m.edso0o.ru/863e8efe
bubmmoteka IIOK
30 Peneriia wenosexa 1 0 https://m.edso0.ru/863e8d78
31 Peseprubriit ypok. O6061eHue no reme «HacinencTBeHHOCTh M U3MEHYHUBOCTh 1 0
OpPTaHU3MOBY
but6mmoreka [IOK
2 1
3 Ceneums Kax Hayka  mpotece 0 https://m.eds00.ru/863e9214
. bubnuotexa [JOK
33 M 1 0
€TOJIbI U JIOCTHYKCHHSI CEJICKITUN PACTCHUH W KHUBOTHBIX https://m.edsoo.ru/863¢9214
but6mmoreka [IOK
34 b 1 0
HMOTEXHOJIOTHS KaK OTpacib MPOU3BOACTBA https://m.edsoo.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBo yacoB

Dy1eKTPOHHbBIE N (PPOBLIE

Tema YpoKka HpaKanec]ﬂ/]e 06pa3OBaTem)m,1e
n/n Bcero
padoThI pecypcsl
R bubnnorexa [JOK
1 S 1 0
BOIOMHA H METOBI €€ H3YHCHHA https://m.edso0.ru/863ea20e
bubnunoreka LIOK
2 n i 00 1 0
CTOpHS Pa3BUTHUS MIPEACTABICHHUI 00 YBOJIFOIIUN https://m.edsoo.ru/863¢9570
bubnuoreka [{OK
3 M 1 0
HEPOIBOTOTHA https://m.edsoo.ru/863e9cle
4 [Tomymsius Kak IeMeHTapHasi eqUHUIA BIIa U 3BoJtonuu. JlabopaTopHas 1 05 bubnunoreka LIOK
pabota Ne 1 «CpaBHeHHE BHIOB 110 MOP(OIOTHUECKOMY KPUTEPHIO) ' https://m.edso00.ru/863e99c6
bubnunoreka LIOK
5 1 0
JIBuoKyIire cuibl (3eMeHTapHbIe (PaKTOPhI) IBOTIOLUN https://m.edsoo.ru/863edad
bubmmoteka IIOK
6 E i1 0TO 1 0
CTECTBEHHRIH 0TOOP 1 €ro opME! https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 5BOMIOIUU: MPUCTIOCOOIEHHOCTh OPTaHU3MOB M BU1000pa30BaHHUE.
7 JIaGoparopnas padora Ne 2 «Omnrcanue nprucIocoOJIEHHOCTH OpraHu3Ma U eé 1 0.5 bubnmorexa IOK
patopHas p - p p ' https://m.eds00.ru/863e9fde
OTHOCHUTEIIHOTO XapaKTepay»
8 Hamnpasienus u nyTy MaKpO3BOJIIOINU 1 0 bubnmorexa IOK
p yr p H https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOMIOIINN 0
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus 0
b K
11 ['MnoTte3bl MPOUCXOXKACHUS )KU3HU Ha 3emiie 1 0 h':'jr?sj?lpllr?:;(sigrou 1863ea5a6
12 Pa3BuTHe *u3HM Ha 3eMJIe 10 3paM U NepuojiaMm 1 0 bubmmorexa LIOK

https://m.edso0.ru/863eabbe



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIC 3TAIIBI 9BOJJIIOLUU PACTUTCIIBHOTO U JKUBOTHOI'O MHpPaA.

bubnunorexa LIOK
13 I1 oora Ne 1«1 % 0.5
paktrueckas paborta Ne 1 «/3ydeHrne HCKONIaeMbIX OCTATKOB PAaCTCHUHN U https://m.edsoo.ru/863eaghc
’KUBOTHBIX B KOJIEKIIUAXY
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 0 bubmorexa LHIOK
P p p https://m.edso0.ru/863ea48e
bubnunoreka LIOK
15 S 0
BOJIOLA ENOBEKA (aHTPOMIOreHEs) https://m.edsoo.ru/863eac2c
bubnunoreka LIOK
16 0
JIBmokymiue cuibl (pakTopbl) aHTPOMOTreHe3a https://m.edsoo.ru/863eadAd
17 OCHOBHBIE CTaIUU 3BOIIOLNH YEJIOBEKA 0
18 YemoBedyecKue pacsl M IPUPOLHBIE afalTAlliN YeJIOBEKA 0 bu6morexa HOK
p pHpoA A t https://m.edsoo.ru/863eaea?
19 PesepHblil ypok. O600meHue no reme «BO3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 0
3emie»
20 DKoJorus Kak HayKa 0
bubnmorexa LIOK
21 0
Cpenpl oOuTaHus U SKONIOTHYECKUEe (HaKTOPhI https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas padota Ne 3. «Mopdonoruueckue
22 0COOEHHOCTH PaCcTEHNI U3 Pa3HBIX MeCT oOuTanusy. Jlaboparopuast padora Ne 0.5 bubnmorexa HOK
p p ' PATOpHATp B ' https://m.eds00.ru/863eb10e
4. «BausiHUE cBeTa HA POCT U Pa3BUTHE YEPEHKOB KOIIEYCa)
but6mmoreka [IOK
23 b 0
HOTHYECKHE (paKTOpEI https://m.edso0.ru/863eb348
24 DKOJOTHYECKHE XapaKTePUCTHKHU nomyisiuu. [Ipaktuueckas padora Ne 2 05
«IToacU€T MIOTHOCTH MOMYJISALMK Pa3HBIX BUJIOB PACTECHUIN» '
but6mmoreka [IOK
25 Co00 —0 0
OODIICCTRA OPTaHisMoB HOMCHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 0 bubnmorera LHOK

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

97 OcHOBHBIE MOKA3aTENN IKOCUCTEMBI. DKOJIOrnyeckue nupamuisl. CBoicTBa 1 0 bubmmoreka [JOK
skocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [TpupoHbIE 5KOCHCTEMBI 0
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 0
bubnunoreka LIOK
b — 1
30 nocdepa — riaodanbHas SIKOCUCTEMA 3eMITH 0 https://m.edsoo.ru/863ebb5e
bubnunoreka LIOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 1 0 https://m.edsoo.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emiu 1 0
bubnuoreka [{OK
1
33 CocymiecTBOBaHHE TPUPOJIBI M YSIIOBEYCCTBA 0 https://m.edsoo.ru/863ebale
34 PesepBHeIitl ypok. O6061IeHne TeMbl «C000IIIecTBa ¥ SKOJIOTHICCKUE CHCTEMBD) 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus, 11 xnacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox pen. [Taceunuka B.B.,
AxknuonepHoe obmectBo «M3aarenscTBo «lIpocBemienne»

buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyomos, M. IIpocsenienue

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



HOpMI)I OLCHKMU NPEAMETHLIX PE3YyJdbTaTOB oﬁyqammnxm o OHOJIOTHH

O0menupakTH4ecKue

Ornenka «5» cTaBUTCS B Cllydae:

— 3HaHUA, TOHUMAaHHUsI, TITYOMHBI YCBOCHHS 00YYaIOUUMUCS BCEr0 00bEMA MPOrpaMMHOTO MaTepHaIa.

— YMEHHUSI BBIACISTH TJIABHBIE MOJIOXKEHUS B M3YYEHHOM MaTepHalie, Ha OCHOBaHUU (PAKTOB M MpUMEPOB 0000IIATh, AENAThH
BBIBO/IbI, YCTAHABIUBATH MEXKIPEIMETHBIC U BHYTPUIIPEIMETHBIC CBSA3U, TBOPUECKH MPUMEHSThH MOJYYCHHbIC 3HAHUSI B HE3HAKOMOM
CUTYallUH.

— OTCYTCTBHS OIIMOOK M HEAOUYETOB IPHU BOCIPOU3BEACHNN U3YUYEHHOTO MaTepHuaa, Py yCTHBIX OTBETaX YCTPAHEHUS OTAEIbHBIX
HETOYHOCTEM C MOMOIIBIO JOMOJHUTEIBHBIX BOIPOCOB YUYUTENS, COOIOECHUS] KYJIbTYPhl MUCHbMEHHOM M YCTHOW peud, MpaBUiI
odopMIIeHHS MUCbMEHHBIX paloT.

OueHka «4» cTaBUTCS B CIIyYae:

— 3HaHUA BCETO U3yYEHHOT0 MPOrPaMMHOT0 MaTepuara.

— YMEHHUsSI BBIACISTH TJIABHBIC TMOJIOKEHUS B M3YYEHHOM MaTepHalie, HAa OCHOBaHUU (PaKTOB M MpUMEPOB 0000IIaTh, ACNAThH
BBIBOJIbI, YCTAHABJIMBATH BHYTPUIIPEAMETHBIE CBS3H, IPUMEHSTH MOJIYYCHHbIC 3HAHUS Ha TTPAKTHKE.

— JIOTIYIIEHHs] HE3HAYUTENbHBIX (HErpyObIX) OImIMOOK, HEJOYETOB PHU BOCIPOU3BEICHUN U3YYEHHOIO MarepHalia; coOJII0IeHUs
OCHOBHBIX TMTPaBUJI KYJIbTYpPbl TUCBMEHHOM U YCTHOM peuu, paBuil 0pOpMIICHHUS] MTUCEMEHHBIX paldoT.

Ouenka «3» CTaBUTCA B CiIydae:

— 3HAHUS U YCBOEHUS MaTepuaia Ha YpOBHE MHHHMAIIbHBIX TpeOOBaHUI MPOrpaMMbl, 3aTPYAHEHUS TPU CAMOCTOSTEIHHOM
BOCIIPOU3BEICHUH, BOBHUKHOBEHHUS HEOOXOIUMOCTH HE3HAYUTEIHLHOM TTOMOIIHU MTPEnoaBaTersl.

— yMeHus paboTaTh Ha YPOBHE BOCIIPOU3BEACHUS, 3aTPYAHCHUS TIPU OTBETAX HA BUJOM3MEHEHHBIE BOTIPOCHI.

— Hanuuus TpyOoil OMMOKH, HECKONBKUX TPYObIX OMMOOK MPU BOCHPOU3BEACHUM M3YYEHHOTO MaTepHalia; He3HAYUTEIHHOTO
HECOOJTIOZICHUSI OCHOBHBIX MPABHWII KYJIbTYPhl MUCHbMEHHON M YCTHOU pedH, MpaBmil 0HOPMIICHHUS MUCbMEHHBIX PadoT.

OueHka «2» CTaBUTCA B CIydae:

— 3HaHUA U YCBOCHHS MaTepuasia Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBAHMIA MPOTPAMMBI; HATMYHSI OTICIIBHBIX MPEACTABICHUN
00 U3y4YeHHOM MaTepHale.

— OTCYTCTBHSl yMEHHUS paboTaTh HA YPOBHE BOCIIPOU3BEACHUS, 3aTPYAHCHUS TIPU OTBETaX HAa CTaHIapTHBIE BOMPOCHI.

— HaJIW4Ms HECKOJbKUX TPYOBIX OIMOOK, OOJIBIIIOrO 4YHCIa HETPYyOBIX NpPH BOCIPOM3BEACHWM HW3YYEHHOTO Marepuana,
3HAYUTEIHHOTO HECOOIIOIEHUSI OCHOBHBIX MPABUJI KYJIBTYPhI MUCHbMEHHOM U YCTHOM peuu, MpaBmil 0POPMIICHHS TUCHbMEHHBIX PadoT.



Kputepuu 1 HOpMbI OLIEHKH 3HAHUI U YMEHHUH 00y4Yal0LIMXCH 32 YCTHBIN OTBET.

Ouenka "5" cTaBUTCS, €CIIA YYCHUK:

— IOKa3bIBaeT IIyOOKOe M MOJHOE 3HAaHWE U MOHUMaHME BCEr0 MPOrpaMMHOIO MaTepHaja; MOJHOE MOHUMaHHE CYIIHOCTH
paccMaTpuBAEMBbIX ITOHATHMN, SIBJICHUM U 3aKOHOMEPHOCTEN, TEOPHUN, B3aNMOCBSI3EH.

— YMEET COCTAaBUTh MOJHBIA W MpPaBWIbHBIA OTBET HAa OCHOBE H3YyYEHHOTO MaTepuaia; BBIACIATH IJIaBHBIE IOJIOKEHMUS,
CaMOCTOSATEIbHO MOJATBEPXkAAaTh OTBET KOHKPETHBIMH NPUMepaMu, (akTaMH; caMOCTOSITENIbHO U apryMEHTUPOBAHO JIeNaTh aHallu3,
0000111eHNs1, BBIBO/IbI; YCTAHABIUBATh MEXIPEIMETHBIE CBA3M (HAa OCHOBE paHee NMPHOOPETEHHBIX 3HAHUN) U BHYTPUIIPEIMETHBIE
CBSI3M, TBOPYECKH NPUMEHATH MOJIYYEHHbIE 3HAHUS B HE3HAKOMOMW CUTYallMM; MOCJIENI0BAaTEIbHO, YETKO, CBSI3HO, OOOCHOBAHHO U
0e30mKr00YHO M3JaraTth y4eOHBIH MaTepuall. YMEET COCTaBJIATh OTBET B JIOTMYECKOW MOCIEN0BATEIbHOCTH C HCHOJIb30BAHUEM
MPUHATON TEPMUHOJIOTUH; A€TaTh COOCTBEHHbIE BBIBOIBI; POPMYIHPOBATH TOYHOE ONpeie/IeHHUE U UCTOIKOBAHUE OCHOBHBIX MOHSATHIH,
3aKOHOB, Teopuil. MOXKeT MpH OTBETE HE MOBTOPATH AOCIOBHO TEKCT y4YeOHMKA; M3jarartb, MaTepual JIMTEPATYPHBIM S3BIKOM;
MPaBUJIBHO HMOOCTOSATEIBHO OTBEYATh HA JOMOJHUTENbHBIE BOMNPOCHI YUHTENS; CAMOCTOSITEIbHO M PallMOHAJIbHO HCHOJIb30BaTh
HarjsiiHble TI0CcOOUs, CIPaBOYHBIE MaTepuasbl, Y4eOHUK, TOTOJHUTENBHYIO JUTEPaTypy, NEPBOUCTOYHUKH;, MPUMEHSATh CUCTEMY
YCIOBHBIX OO0O3HAYEHUM NpU BEJIEHUM 3aMUCeH, COMPOBOXKAAIOIIMX OTBET; HCIOJB30BaTh MJIs JOKAa3aTelIbCTBA BHIBOJIOB U3
HaOmoneHni U onbITOB. 3. CaMOCTOSTENbHO, YBEPEHHO M 0€301IMO0YHO NMPUMEHSET MOJIyYeHHbIE 3HaHUS B pELIEHUU NpobiieM Ha
TBOPYECKOM YPOBHE; JOIyCKaeT He OoJjiee OHOro HeA0u€Ta, KOTOPBIM JIEFKO HCHpAaBIsSeT MO TPeOOBaHHUIO YUUTENs; HUMeEeT
He0OXO/IMMbIE HABBIKA palbOTHl ¢ MpUOOpaMu, YepTeKaMHu, CXeMaMu, rpadukaMu, KapTaMu, COMYTCTBYIOIIMMHU OTBETY; 3allHCH,
COTIPOBO’KJAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" cTaBUTCS, €CITA YYEHUK:

— MOKa3bIBAET 3HAHUS BCErO U3yYEHHOr0 MIPOrpaMMHOro martepuana. J{aéT moaHbli ¥ MPpaBUIIbHBINA OTBET Ha OCHOBE M3YyUYEHHBIX
TEOpUH;

— JIONyCKaeT He3HAYUTENbHbIE OIIMOKHU U HEOUYETHI TPU BOCIIPOU3BEICHUN U3yYEHHOTO MaTepuaia, HeOOoJblIe HETOYHOCTHU IpU
MCIOJIb30BAaHUN HAYYHBIX TEPMUHOB HJIM B BEIBOJIaX, 0000IICHUAX U3 HaOIoAeHuid. MaTepuai u3jaraeT B ONpeeIEHHOM JTOrnYecKon
MOCTIeI0BAaTENIbHOCTH, MIPU 3TOM JIOMYCKAaeT OJHY HerpyOyro ommuOKy min He Ooyiee JBYX HEAOYETOB, KOTOPHIE MOKET UCHPABUTH
CaMOCTOSITENIBHO TPU TPEOOBAHMM WM HEOONBIION MOMOIIM MPEenojaBaress; MOATBEPKAAET OTBET KOHKPETHBIMU MPHUMEpPAMU;
MPaBUJILHO OTBEYAET Ha JOMOJIHUTEIbHBIE BOMIPOCHI YUUTEIIS.

— YMEET CaMOCTOSATEIBHO BBLACIATH INIABHBIE TIOJIOKEHHS B U3yYeHHOM MaTepHase; Ha OCHOBaHUU (DaKTOB M MpUMEPOB 0000IIaTh,
JIeN1aTh BBIBOJIbL. Y CTAaHABIMBATh BHYTPUIIPEIMETHBIE CBSA3H. MOXKET IPUMEHTH OJYYEHHbIE 3HAHHSI HA IPAKTUKE B BUJOU3MEHEHHOM
CUTYallMHU, COONIOAATh OCHOBHBIE MpaBuia KyJbTYpbl YCTHOM pedH; UCIOIb30BaTh IPHU OTBETE HAyYHbIE TEPMHHBI.



— He 00JIajaeT OCTaTOYHBIM HABBIKOM pal0OTBI CO CIPABOYHON JIUTEPATypod, y4EOHHMKOM, MEPBOMCTOYHUKOM (TIPaBHIIBHO
OpPUEHTUPYETCs], HO pabOTaeT MEJIEHHO).

Ouenka "3" cTaBUTCS, €CIIU YYCHUK:

— yCBaMBaeT OCHOBHOE COJIEp)KaHHE Yy4eOHOro MaTepHalia, HO UMEET MpoOenbl, HE MPENATCTBYIOUE JAIbHEUIIEMY YCBOECHUIO
MIPOrpaMMHOI0 MaTepHuaia.

— H3JlaraeT MaTepuar HEeCHCTeMaTHU3MPOBAaHHO, (parMEeHTapHO, HE BCErja IOCIEA0BaTENbHO; MOKA3bIBA€T HEIOCTATOUHYIO
C(OPMHUPOBAHHOCTh OTJENbHBIX 3HAHMW M yMEHHUH; €1a00 apryMEeHTUPYET BBIBOJABI U OOOOIIEHUs, JONMYCKaeT OMIMOKH HpU HX
(hopMyIUpPOBKE; HE UCIIOJIB3YET B KAUECTBE J10KA3aTEIbCTBA BBIBOIBI M 0000IIEHUS U3 HAOIIOECHUMN, OTIBITOB UK JOMYCKAeT OMHUOKHU
IIPU UX U3JI0’KEHUU; NAET HEUETKNE ONPEAECIICHUSI IOHATUH.

— HCHBITHIBAET 3aTPYIHEHUS B NMPUMEHEHUU 3HAHWM, HEOOXOMUMBIX Ui pEIICHUs 3a/1ad Pa3JIMYHbIX THUIIOB, MPAKTHUYECKUX
3a/IaHN; TIPH

OOBSICHEHUN KOHKPETHBIX SIBIEHUN Ha OCHOBE TEOPUM M 3aKOHOB; OTBEYAET HEMOJHO Ha BOIMPOCH! YUUTENS WA BOCIPOU3BOIUT
coJiepaHue TeKcTa yueOHMKa, HO HEJOCTaTOYHO MOHUMAET OT/AEIbHBIE MOJIOKEHUS, UMEIOIINE BaKHOE 3HAUEHUE B 3TOM TEKCTE,
J0IycKast OIHY-/IB€ IpyOble OIINOKH.

Ouenka "2" cTaBUTCS, €CIIA YUYECHHK:

— HE YCBamBaeT M HE PACKPBIBAET OCHOBHOE COJEpKAHME MaTepuaja; HE 3HAET WM HE IOHUMAeT 3HAYUTENbHYIO 4YacTh
IPOrpaMMHOI0 MaTepuala B peJiesiaX MOCTaBIECHHBIX BOIIPOCOB; HE JENAeT BHIBOJIOB M 0000IIEHHIA.

— uMeeT ci1abo cOpMUPOBAHHBIE U HEMOJIHbIE 3HAHUS, HE YMEET NMPUMEHATh WX MPU PEIICHUH KOHKPETHBIX BOIIPOCOB, 3aj]ad,
3aIaHui TI0 00pa3Ily

— [IPU OTBETE Ha OJIUH BOMPOC JI0MyCKaeT 6ojiee ABYX IpyObIX OIIMOOK, KOTOPBIE HE MOKET UCIIPABUTD J1aXKe MPU MMOMOIIH YUUTEIIS.

[Tpu OKOHUAHUIO YCTHOTO OTBETA YYAIErocs MelaroroM Aaércs KpaTKUi aHalu3 OTBeTa, OOBSIBIsIETCS MOTUBUPOBAHHAS OICHKA,
BO3MOXKHO MPUBJICUEHUE APYTUX yUAIIMXCS ISl aHaJIu3a OTBETA.

Kpurepuun 1 HOpMBI OLICHKH 3HAHMH U YMEHHUI 00y4aI0LIHUXCS 32 CAMOCTOATE/IbHbIEC IUCbMEHHbIE H KOHTPOJIbHbIE pa00ThI.

Onenka «5» CTaBUTCS, €CIIN YUYEHUK:

— BBINOJHAET paboTy 6e3 oMOOK U /uiu/ AoMycKaeT He 0osiee OAHOr0 HEJ0UETa.

— co0roaeT KyabTypy NUCbMEHHOW peun; mpaBuiia o(hopMIIeHHs MMCbMEHHBIX padoT.

Onenka «4» CTaBUTCS, €CIIU yUYEHUK:

— BBITIOJTHSET MUCBMEHHYIO pa0dOTy MOJHOCTHIO, HO JIOMMYCKaeT B HEll He Oosiee OAHON HerpyOoil OmMOKM M OJHOTO HENOYETa U
/unu/ He 6oJiee NBYX HEIOUYETOB.



— co0JII0/1aeT KyJbTYpy MUCbMEHHOM peud, nmpaBuiia 0(hOpMIIEHUS MUCbMEHHBIX pabOT, HO JOIYCKaeT HEOONbIlINe TOMapKu Mpu
BEJICHUH 3aIuceil.

OneHka «3» CTaBUTCS, €CIIU YUEHUK:

— IPABWJIBHO BBINOJIHSAET HE MEHEE MTOJIOBUHBI paOOTHI.

— JoIycKaeT He 0oJiee ABYX IpyObIX OMMUOOK, WU He Oojiee 0JIHOM TpyOoid, 0HON HETPYyOO# OMIKUOKHU 1 OJHOTO HEAOUETA, WIH HE
Oonee TpEX HErpyObIX OLIMOOK, MIIM OHON HErpyOoil OMOKH U TPEX HEAOUETOB, WK PU OTCYTCTBUU OLIMOOK, HO IIPU HAJIMYUU MIATH
HEJIOYETOB.

— JIOIYCKAeT HE3HAUUTEIbHOE HECOOIIOEHHE OCHOBHBIX HOPM KYJIbTYPbl MIMCBbMEHHON pEYH, MPaBUII O()OPMIIEHUS MUCbMEHHBIX
paoor.

OreHka «2» CTaBUTCS, €CIIU YUECHUK:

— IPAaBWJIBHO BBIMOJIHAET MEHEE MTOJIOBUHBI MUCbMEHHON PaOOTHI.

— JIOIYCKAaeT YUCII0 OIIMOOK U HEAOUYETOB, MPEBOCXOSAIIEE HOPMY, IIPU KOTOPOH MOKET ObITh BhICTAaBJIEHA OIleHKa "3".

— JIONyCKaeT 3HauYuTeNIbHOE HECOOI0eHNEe OCHOBHBIX HOPM KYJbTYpbl MMCBMEHHOM peuH, MpaBuil OPOPMIICHUS MUChMEHHBIX
pabor.

VYuutenb UMeeT NpaBo MOCTABUTh YUYEHUKY OLICHKY BBIILIE TOW, KOTOpas MPelyCMOTPEHa HOPMAaMHU, €CJIM UM padoTa BHIIIOJIHEHA B
OpUTMHAIBHOM BapuaHTe. OLIEHKU ¢ aHAIW30M PadOT JOBOJATCS 10 CBEIEHUS y4alllMXCsl, KaK MPaBUJIO, HA MOCIEAYIOIIEM YpPOKe.
[IpenycmarpuBaercs paboTa HaJl OIIMOKaMH U yCTpaHEHUE MPoOEeIOB B 3HAHUSAX U YMEHUSAX YUEHUKOB.

Kpurepnu 1 HOpMBI OLICHKH 3HAHHMI U YMEHUH 00y4aloIMXcsl 32 NPaKTHYeCKHe W J1a00paToOpHbIe padoThl.

OrneHka «5» CTaBUTCS, €CIIU:

— TPaBUIBHOM CAMOCTOSATENBHO OIpeNeNseT LeNib AaHHBIX PaloT; BBHINOJHSIET padoTy B MOJIHOM 00BEME C COOIIOJIEHUEM
HE00X0AMMOH ' TOCIe0BATEILHOCTH MTPOBECHHSI OIIBITOB, N3MEPEHUI.

— CaMOCTOATEIbHO, PALIMOHAIILHO BBIOMPAET U TOTOBUT JIJISl BBINIOJHEHUSI paboT Heo0XoauMoe 000pyA0BaHKE; POBOIUT JaHHBIE
paboTHI B YCIOBUSAX, 00€CIIEUNBAIONIUX MTOJyYeHHUE Hanbosee TOUHBIX Pe3yJIbTaTOB.

— IPaMOTHO, JOTHYHO OIMCBHIBAET XOJ MPAKTUYECKUX (Ja00paTOpHBIX) padoT, MPaBMWIBHO (DOPMYIHUPYET BBIBOJBI; TOYHO H
aKKypaTHO BBIIIOJIHSET BCE 3aMUCH, TaOIUIbI, PUCYHKH, YEPTEKH, TPA(UKH, BHIYUCIICHUS.

— TPOSIBISIET OPraHU3AIMOHHO-TPYAOBbIE YMEHHUS: MOAJEPKMBACT UYUCTOTY pabouero Mecra, MOpPsIOK Ha CTOJE, SKOHOMHO
pacxoJlyeT MaTepualbl; COOIIOIACT MpaBHia TEXHUKU 0€30MaCHOCTH MPH BBIMTOJIHEHUH PaboT.

Onenka «4» CTaBUTCS, €CIIU YUYEHUK:

— BBITIOJIHAET MPAKTUYECKYIO (1a00paTOpHYI0) pabOTy NOJHOCTHIO B COOTBETCTBUU C TPEOOBAHUSIMU IIPU OLIEHUBAHUU PE3YJIbTATOB
Ha "5", HO TOMyCKaeT B BBIYMCIICHUSIX, U3MEPEHUAX JIBa — TPU HE0UETa MU OJHY HETpyOyIo OIIMOKY U OJUH HEJOUET.



— 1pu 0pOpMIIEHUH pabOT JOMYCKAET HETOYHOCTHU B ONKMCAHUU X0/a ACHCTBUI; 1eJaeT HETOIHbIE BBIBOIBI PU 0000IEHUN.

Onenka «3» CTaBUTCS, €CIIU YYEHUK:

— MPaBUJIBHO BBINONHSIET paboTy He MeHee, ueM Ha 50%, oHako 00BEM BBIMOIHEHHONW YacTH TAKOB, YTO TMO3BOJIAET MOJYUUTh
BEPHBIE PE3YJIBTATHI U CJI€NaTh BHIBOJBI [0 OCHOBHBIM, IPUHIUINAIBHBIM BaXKHBIM 3a/1a4yaM paOOThI.

— mombupaer o0OpyJdoBaHHE, MaTepual, HayMHAET padoOTy C MOMOIIBI0 YYUTENS; WM B XOAE NPOBEACHUS H3MEPEHUH,
BBIYMCIICHUH, HAOIIOJICHUI T0MyCcKaeT OMMOKHU, HETOYHO (POPMYITHPYET BHIBOJBI, 0000IIECHNS.

— IPOBOAUT pabOTy B HEPALIMOHAIBHBIX YCIOBUSX, YTO MPUBOAUT K MOTYUYEHUIO PE3YIHTATOB C OOJIBIIMMH MOTPEITHOCTSIMH; HIIN
B OTUE€TE JIOMYCKAaeT B OOIIEH CIOXKHOCTH He Oosiee NBYX OIIMOOK (B 3amHUCSAX YHCEIN, PE3yJbTaTOB HM3MEPEHM, BBIYHUCICHUM,
COCTaBJIEHUU TpauKOB, TAOIHIl, CXeM U T.J.), HE UMEIOIIUX IS JaHHOW paOOThl MPUHIIMITUAIHHOTO 3HAYEHUS, HO MOBIUSBIINX HA
PE3yJIbTAT BHITIOTHEHUSI.

— JIOMyCKaeT TpyOyro OIMOKY B XOJ€ BBIMIOTHEHUSI paOOThI: B 0OBSICHEHUH, B OPOPMIICHUU, B COOTIOICHUN TPaBUI TEXHUKHU
0€30MaCHOCTH, KOTOPYIO YUEHUK UCIPABIIAET MO TPEOOBAHUIO YUUTEIIS.

Ouenka "2" cTaBUTCS, €CIIA YYCHUK:

— HE OTPEJIENSIET CAMOCTOSATEIBHO 1EJIb PAOOTHI, HE MOXKET 0€3 ITOMOIIH YUUTENS MOATOTOBUTH COOTBETCTBYIOIIEE 0O00PYOBAHHE,
BBINIOJIHSIET pabOTy HE MOJHOCTHIO, U 0OBEM BBITTOJIHEHHOMN YacTH HE MO3BOJISET CAENATh IPABUIbHBIE BBIBOIBI.

— nomyckaeT ABe u Oonee rpyOble ommOKH B X0jA€ padOT, KOTOpPhIE HE MOXKET HCIPAaBUTh MO TPeOOBAaHUIO TEAarora; Wid
MPOU3BOIUT U3MEPEHHUS, BEIUUCIICHUS, HAOIIO0I€HUST HEBEPHO.

Kputepun u HOpMbI OLIEHKH 3HAHUI U YMEHHH 00y4al0IIUXCs 32 HA0/I10IeHHeM 00bEeKTOB.

OneHka «5» CTaBUTCS, €CIIA YUCHUK:

— MPaBUWIBHO MPOBOIUT HAOIOIEHHUE 110 33/1aHUI0 YUUTEIIS.

— BBIJICJIAET CYIIECTBEHHBIEC TPU3HAKHU Y HAOII01aeMOro 00beKTa, mpolecca.

— I'PaMOTHO, JIOTHYHO O(pOPMIISIET PE3yNbTaThl CBOMX HAOJIOIEHUH, 1ef1aeT 0000IEeHNSs, BBIBOIBI.

Ouenka "4" craBuTCA, €CIIU YUYCHHUK:

— MPaBUWIBHO MPOBOIUT HAOIOIEHHUE 110 33/1aHUI0 YUUTEIIS.

— JIOTYCKaeT HETOUYHOCTH B X0/ HAOIOIEHUI: NP BbIIEJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HA0Jt01aeMOro 00beKTa, nmpoiecca
Ha3bIBA€T BTOPOCTEIICHHBIE.

— HEOPEXKHO MIIM HETOYHO O(POPMIISET Pe3ybTaThl HAOIIOJCHHIA.

Onenka "3" cTaBUTCS, €CIIU YUYEHUK:

— JIONYCKaeT OJIHY-/IBE€ rpyOble OMMOKH WM HETOYHOCTH B MIPOBEICHUN HAOJIIOICHUN MO 3aJaHUI0 YUUTEI.

— TPU BBIJCICHUH CYIIECTBEHHBIX MPU3HAKOB y HA0II0JaeMOro 00bEKTa, MPOIECca HAa3bIBACT JIHUILb HEKOTOPhIE U3 HUX.



— JIOIIYCKaeT OJIHY-/IBE€ rpyOble OMNOKH B 0()OPMIIEHUU PE3YyIbTAaTOB, HAOIIOAEHHUI U BHIBOJOB.

OneHka «2» CTaBUTCS, €CJIA YUCHUK:

— JIOITyCKaeT TpU-YeThIpe rpyOblie OMMUOKH B MPOBEACHUH HAOIIOACHUI 110 3aJaHUIO YUUTENS.

— HENPaBWJIBHO BBIIEISAET MPU3HAKU HAOII0/1aeMOro 00BbEKTa, IpolLecca.

— JIOMYCKaeT TPU-UeThIpe rpyObie omunOKu B 0hOPMIICHHH PE3yJIbTaTOB HAOIIOICHUI U BHIBOIOB.

OueHkrd ¢ aHaNM30M YMEHUW W HaBBIKOB MPOBOAUTH HAOIIOJEHUS TOBOIATCA JI0 CBEICHHUS YYalllUXCs, KaK MpaBWIO, Ha
MOCJIEYIOIIEM YPOKE, ITOCIIE CIauyu OTUETA.

Ob6mas kiaaccupukanmsi OMUOOK.

[Ipu ouleHke 3HAHMIA, YMEHUH, HABBIKOB CJEAYET YUUTHIBATh BCEe OUIMOKHU (TpyOble M HErpyObie), HEIOYETH B COOTBETCTBUU C
BO3pacTOM ydamuxcs. [ pyObIMU CHUTAIOTCS OIIUOKU:

— HE3HaHWE ONPEJENICHHUS] OCHOBHBIX MOHSTHI, 3aKOHOB, IpaBUJI, OCHOBHBIX IIOJIO)KEHWUH, TEOpUH, HE3HaHUE (OpMyII,
OOIIETIPUHATHIX CHMBOJIOB 0003HAYCHUM BEJIMYMH, €IUHUIl UX U3MEPEHUS, HAMMEHOBAHUM THX €IUHUII,

— HEYMEHHUE BBIJICNIUTh B OTBETE IJIaBHOE; 00OOITUTH pe3yIbTaThl U3YUCHHUS;

— HEyMEHUE MTPUMEHUTH 3HAHUS JJIs PEIICHUS 3a/1a4, OObSICHEHHUS SIBJICHHUS;

— HEYMEHHUE YUTATh U CTPOUTH TpadUKU, TPUHIIUIIUATIEHBIC CXEMBI,

— HEyMEHHE TOJIrOTOBUTH YCTAHOBKY HIIU J1abOpaTopHOE 000pYyIOBaHUE, IPOBECTH OIBIT, HAONIOICHNE, CIeTaTh HEOOXOqMMbIe
Pacy€Thl UM UCIIOIb30BATh MOJYYEHHbIE JAHHbIE ISl BEIBOJIOB;

— HEYMEHHE T0JIb30BaThCSl IEPBOUCTOUHUKAMH, YICOHHKOM, CITPABOYHUKOM;

— HapylIeHHe TEXHUKU 0€30I1acHOCTH, HeOpEeKHOE OTHOLIEHHE K 000pYA0BaHUIO, TPUOOpaM, MaTepraIaMm.

K HerpyObIM OTHOCATCS OMIMOKH:

— HETOYHOCTH (DOPMYITUPOBOK, ONpEICACHNN, ITOHIATHI, 3aKOHOB, TCOPHIA, BRI3BAHHAS HEIOJTHOTOW OXBaTa OCHOBHBIX IMPHU3HAKOB
ONPEIENAEMOr0 IMOHATHS WIH 3aMEHOM | — 3 U3 3TUX NPU3HAKOB BTOPOCTENIEHHBIMU;

— OIIMOKY MIPH CHATUU MTOKA3aHUH ¢ U3MEPUTEIHHBIX PUOOPOB, HE CBSI3aHHBIE C ONPEICTICHUEM IIEHBI JICJICHUS [ITKATIBI;

— OIMOKY, BEI3BaHHBIE HECOOIOICHUEM YCIIOBHIA MTPOBEICHUS ONbITA, HAOIIOIEHNsI, YCIOBUHN paboThl Mpubopa, 000pyA0BaHHUS;

— OmMOKHU B YCIOBHBIX 0003HAUYCHUSIX HA CXeMaX, HETOYHOCTh rpaduka;

— HEepalMOHAIBHBIM METOJ PEIICHUs 3a/Jaud, BBITTOJTHEHUS YaCTH MPAKTUUYECKOW padOThl, HEJOCTATOUYHO MPOJYMAaHHBIN TIIaH
YCTHOTO OTBETa (HapyIICHUE JTOTUKHU U3JI0KEHUS, TOAMEHA OTAEIbHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIIEHHBIMH);

— HEepalHroHAIbHBIC METOABI PAaOOTHI CO CIPABOYHON JTUTEPATYPOH; - HEYMEHHE pellaTh 3aJa4d, BHITIONHATH 3a/IaHUS B OOIIEM
BUJIE.

Henouéramu sBistroTCs:



— HepalMoHaIbHbIC MPUEMBI BHIYUCICHUN U TpeoOpa30BaHu, BBITIOJHEHUS ONBITOB, HAOIIOACHUHN, TPAKTUYECKUX 3aJaHul;
— apudmMeTHUecKre OMMOKU B BRIUMCICHUSIX;

— HeOpeKHOE BHITIOJIHEHUE 3aMHCe, YepTexel, cxem, rpaduKoB, TaOIUIL;

— opdorpaduueckne 1 MyHKTyal[MOHHBIE OLTUOKH.



