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IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaborke mporpamMMbl 1O OUOJOTHM TEOPETUUYECKYI0 OCHOBY AJISI ONpEACTICHHS
NOIXOJM0B K (OPMHUPOBAHUIO coJepKaHUS YyuyeOHoro mnpeamera «buosorus» cocTaBWIIU:
koHuentyainbHble nojoxkeHuss GPI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJeH, COAep:KaHus,
pe3ynbTatoB 00y4YeHHUs M TpeOOBaHHIl K YPOBHIO MOJITOTOBKH BBITYCKHUKOB, IMOJIOKEHUS 00
O0ImMX LEeIsIX M MPHUHLUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHUE CHUCTEMbI CPEIHETrO
obmero obpaszoBanus B Poccuiickoit deneparuu, a TakKe MOJ0KEHHS O crienupuke OMOJIOTHH,
e 3HaYCHMM B TO3HAHUM KMBOM NPHUPOABI U OOECIEUEHUH CYIIECTBOBAHUS UYEIOBEUYECKOTO
oOmiectBa. CorjgacHO Ha3BaHHBIM MOJIOXKEHHUSM, ONpEAENeHbl OCHOBHbIE (DYHKIIMHM IPOrPaMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Gmosioruu MaéT MpecTaBiIeHUe O LEsAX, 00 O0IIel cTpaTerun 00y4YeHus,
BOCIIUTaHUSI M Pa3BUTUS OOy4yaloOMMXCsl CpeAcTBaMH y4yeOHoro mpeamera «buomnorusy,
onpezenser o0sg3aTeNbHOE NPEAMETHOE COJIEp)KaHUEe, €ro CTPYKTYpY, paclpeaeieHue o
paszenaMm M TeMaM, PEKOMEHIYEeMYIO IOCIIeA0BaTeIbHOCTh M3YyUeHHsI Y4eOHOro MaTepuana C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM 00pa3oBaTeNbHOTO IMpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00ydaronIuXcsl.

B nmporpaMmme mno OMONOTMHM TakkKe YYUTBHIBAIOTCS TpPEOOBAaHUS K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MPEAMETHBIM pe3ynbTaraM oOydeHus B (HopMHpOBaHUHU
OCHOBHBIX BHJIOB y4€OHO-ITO3HABATEIbHOMN JAEATEIbHOCTH/yUeOHBIX NEHCTBUNA 00Yy4alOUINXCs M0
OCBOCHHIO COJICPKAHUS OHOJIOTMIECKOTO 0Opa30BaHMUs.

B nporpamme no Ouonoruum (10-11 kmaccel, 6a30BbI YpOBEHB) peali30BaH MPUHIIHII
IIPEEeMCTBEHHOCTH B HW3Yy4YeHMHM Ouonoruu, Onaromaps dYeMmMy B Heill mpocMaTpuBaercs
HAIpaBJICHHOCTh HAa pa3BUTHE 3HAHUI, CBA3aHHBIX C (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMil  JUYHOCTH, 3KOJIOTMUYECKOTO  MBIIIJICHHUS,
IpPEICTaBICHUNA O 370pOBOM oOpa3e KHU3HH U OEpeXHbIM OTHOIIEHHWEM K OKpPY)KaIolIeH
npupogHoit cpepe. [loaToMy Hapsay ¢ H3y4eHHEM OOIIEOMONIOTHYSCKUX TEOPHH, a TakxKe
3HAaHUH O CTPOCHHUHU KUBBIX CUCTEM PA3HOTO paHTa U CYHTHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOLECCOB B MPOrpaMMe MO OWOJIOTUM YJIEIeHO BHUMAHUE MCIOIb30BAHUIO IOTYYEHHBIX
3HAaHUH B MMOBCEHEBHOM JKU3HU JUI PEIICHUS MPUKIIAIHBIX 337a4, B TOM YHCIe: TPOPHIAKTUKI
HACJIEACTBEHHBIX  3a00JIeBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHMUS,
00OCHOBaHUS KOJOTHUECKH LEIeco00pa3HOro MOBEACHUS B OKPY)KAIOLIeH MPUPOIHOHN cpene,
aHaJIM3a BIMSHUS XO3AMCTBEHHOH JEATEIbHOCTH YeNOBEKa Ha COCTOSHHUE MPHUPOAHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHMMAaHHs K MPHUKIAIHONH HANpaBIEHHOCTH y4eOHOTO
npenMera «buonorus» MpoAUKTOBAaHO HEOOXOIUMOCTBbIO OOECTIeUeHUS YCIOBUN NJIsi pEeIIeHUS
OJTHOW M3 aKTyaJIbHBIX 33/1a4 IIKOJIBHOTO OMOJIOTHUECKOTo 00pa3oBaHus, KOTOPas Mpeanoaraet
dbopMupoBaHue y 0O0ydYaromMxcs CIOCOOHOCTH aJanTUPOBAThCA K WM3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHHs 3aHHMaeT BaxkHoe Mecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUNW O HAYYHOW KapTUHE MUDa,
pacuupsier ¥ 0000111aeT 3HAHUS O KUBOU MPHUPOJE, €€ OTIUUYUTEIBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alil M HBOJIIOLMH, CO3AAaET YCIOBHS [UIs: TO3HAHMUS 3aKOHOB >KMBOW MPHUPOJIBI,
¢dopmupoBaHus (QYHKIIMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3[0POBOTO M Oe3omacHoro obpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, IGHHOCTHOT'O OTHOILIEHUS K KUBOU PUPOJIE U YEIOBEKY.

Bonbmioe 3HaueHne OWMONOTHS WMEET TakXKe JJIs PEHICHUs BOCIUTATENbHBIX H
Pa3BUBAIOIIMX 33J1ad CpeHEro o0Iero oopa3oBaHus, cConUaanu3anuu odyJdatomuxcs. Mzydenue
O6uosorun obecrieynBaeT yCIIOBHUS T dopmupoBaHus WHTEJUIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX M MH(MOPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHUN C MPEACTABICHUSMH M3 JAPYIHX y4eOHBIX HMPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMUU U reorpadun. HazBaHHbIe MOI0XKEHUS O MpeIHa3HAYeHUN y4eOHOTO
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npenMera «buonorus» cocTaBUIM OCHOBY [UIsl ONpENENIeHHs MOAXOJ0B K OTOOpy U
CTPYKTYPUPOBAHUIO €TO COJIEPKAaHUS, IPEJICTABICHHOTO B MPOrpamMMe 10 OMOJIOTHH.

OTt60p conepkanus yaeOHOro mpeamera «buonorusy» Ha 6a30BOM YPOBHE OCYIIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPBHIM OOYYaroIIHuecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HAUYUMBIC 175 (popMupoBaHUS OOIIEH KYIbTYPHI, OMPEICIISIONINE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY)KaIoIIeW NPUPOTHON cpene, BOCTpEOOBAHHBIE B
MOBCETHEBHOM KHU3HU U MPAKTUYECKOU NesTenbHOCTH. Oco0oe MEeCTO B ATOW CHCTEME 3HAHHIA
3aHUMAIOT 3JIEMEHTBl COJIEP)KaHUsA, KOTOpble CIy)KaT OCHOBOM sl  (OPMUPOBAHUSA
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHE MHUpa U LEHHOCTHBIX
OPUEHTANMAX JTUIYHOCTH, CIOCOOCTBYIOIINX TYMaHHU3AIIUN OMOJIOTHYECKOT0 00pa30oBaHuUs.

CTpyKTypHpOBaHHE COJEpKaHUs y4yeOHOro Marepuaja B MporpaMMme IO OHOJOTHUU
OCYILECTBIICHO C Y4ETOM MPHOPUTETHOTO 3HAUYEHUS 3HAHUH 00 OTIIMYMTENBHBIX OCOOEHHOCTSIX
J)KUBOM TMPUPOABI, O €€ YpOBHEBOW OpraHM3allM M HBOJIONUU. B COOTBETCTBHM C HTUM B
CTPYKType yueOHoro npenmera «buosorus» BBIAECICHBI CIEAYIOUINE COAEPIKATEIbHbBIC TUHUU:
«buonorus xkak Hayka. MeToJibl Hay4yHOTO MO3HaHusMY», «KieTka kak Ouonoruyeckas cUcTeMa,
«OpranusMm Kak o6uosnornyeckas cucremay, «CucreMa 1 MHOTrooOpa3ue OpraHuyeckoro MUpay,
«OBOJIOLINS KUBOU MPUPOABI», «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTU Y.

Henp u3yuyenus yuyeOHoro mpeamera «buomnorus» Ha 0a30BOM ypOBHE — OBJaJCHHE
0o0y4JarloIUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3aluy KHUBBIX CHCTEM
pPa3HOTO paHTa ¥ MPUOOpPETEHNE YMEHUI MCIIONh30BATh ATH 3HAHUS JIJIS TPAMOTHBIX JACHCTBHIA B
OTHOIIEHUH O0OBEKTOB KUBON MIPUPOJIBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTiwkenne Lenu wu3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs peleHrueM CIeAyomuX 3a1ay:

OCBOCHHME OOYYAIOUIMMHCS CHUCTEMbl 3HAHHM O OMOJIOTHYECKMX TEOPUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiax, CIYKallMX OCHOBOH st (OpMUPOBAHUS
NPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KAapTUHE MHpa, O METOJaX Hay4YHOro ITO3HAHMUS,
CTPOCHUHU, MHOT000pa3suM U OCOOCHHOCTSIX JKMBBIX CHUCTEM pPAa3HOIO YPOBHS OpraHU3alUH,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMMXCS TMO3HABATEIBHBIX, WHTEIIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHaian3a JaHHBIX O MYTAX Pa3BUTUS B OMOJIOTMH HAY4YHBIX B3IJISIOB,
U U MOJIX00B K U3yUEHHIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOydJarouuxcsi oOmeld KyJabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OLICHUBATH SBJICHUS OKPYKAIOIIErO MHpA KUBOU MPHUPOABI Ha
OCHOBaHUU 3HAHUH U OMBITA, OJYYECHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHUH WIUTIOCTPUPOBATH 3HAUCHUE OMOIOTHYECKUX
3HaHUW B MPAKTUYECKOW JAESITETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUI 1 arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKAEHHOCTH B BO3MOXXHOCTH MO3HAHHS YEIOBEKOM KHBOM IMPHUPODI,
HE0O0X0IMMOCTH OEpEKHOTO OTHOUICHUS K HEH, COOIIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OHMOJOTUYECKHUX UCCIIEJOBAHMUI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUU ISl TOBBIIICHHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

NpUMEHEHHE TPHOOPETEHHBIX 3HAHUN W YMEHHMH B MOBCEIHEBHOM KHM3HM JJS OLICHKU
MOCJIC/ICTBHM CBOEM JNIEATEILHOCTH IO OTHOIICHHWIO K OKpYyKarollehd cpene, COOCTBEHHOMY
310pOBbI0, 000CHOBaHME U COOIIOACHNE Mep NMPOMUITAKTUKH 3a00IeBaHUH.

B cucreme cpemgnero obmiero oopazoBanusi «buosorus», ndydyaemas Ha 6a30BOM ypOBHE,
SABIISICTCS 00SA3aTEIbHBIM y4eOHBIM MPEIMETOM, BXOJSILIMM B COCTaB MPEIMETHON 0bIacTu
«EcTecTBEeHHO-HAYYHBIE ITPEAMETHDY.

Jnst m3ydenust 6uoaoruyd Ha 0a30BOM ypOBHE CPEIHETO OOIIero oopa3oBaHMUs OTBOJIUTCS
68 gacoB: B 10 xiacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 gac B Hezento).
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COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OM0JIOTHH ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU U APYTUMHU €CTECTBEHHBIMU HayKaMH, ¢puinocoueit, 3STUKOH,
ACTETUKOM U mpaBoM. Ponb 6ronorun B popMHUpOBaHUHM COBPEMEHHON Hay4YHOW KapTUHBI MUpa. CrcTeMa OMOJIOrMYeCKUX HayK.

MeToabl MO3HAHUS )KMUBOW MPUPOJIbI (HaOMII0I€HNE, SKCIIEPUMEHT, ONMCaHue, U3MepeHue, Kiaccudukaus, MoIeIupoBaHuE,
CTaTUCTHUECKasi 00paboTKa TaHHBIX).

JdemoncTpanum:

[optpetsr: Y. lapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuip! 1 cxembl: «MeToabl TO3HAHUS )KUBOW TTPUPOIBI.

JlaGopaTopHble U IPpaKTHYEeCKHUE PA0OTHI:

[TpakTuueckas padora Ne 1. «Mcnonbp3oBanre pa3IMIHBIX METOIOB P U3YYCHUU OMOJTOTUYECKHX OOBEKTOBY.

Tema 2. )KuBble CHCTEMbI U MX OPTraHU3AIHUS.

JKuBble cuctemMpl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus Ononoruu. OTIngue KUBbIX CUCTEM OT HEOPTaHUUECKON MPUPO/IBL.

CBoiicTBa OMOCHCTEM U WX pa3HOOOpaszue. YPOBHU OpraHU3alud OMOCHCTEM: MOJIEKYJISIPHBINA, KJICTOYHBIN, TKAHEBBIA, OPraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOM, IKOCHCTEMHBIN (OMOTeOleHOTHYECKUI ), OMOC(EPHBIIA.

JdemoncTpanum:

Tabmuub! u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOW IPUPOIBD.

O6opynoBanue: moaens mosiekyisl JJHK.

Tema 3. XuMHn4yecKHid COCTaB U CTPOEHHE KJIETKH.

XHAMHMYECKUH COCTAB KJIETKA. XHUMHUUYECKHUE JIEMEHTHI: MAaKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Bojia 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMYU BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lonaepkanne ocMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpbl OenkoB. He3zameHunMble M 3aMEHHMblE AMHUHOKHUCIOTHI.
AMUHOKHCIIOTHBIH COCTaB. YPOBHU CTPYKTYpHI OEITKOBOW MOJIEKYNbl (II€pBUYHAS, BTOPUYHAs, TPETHUYHAS M YETBEPTUYHAS CTPYKTYpa).
XuUMHYECKue CBOMCTBA OeNKOB. bronorndyeckne GyHKIMH OEITKOB.

®epmeHThl — Ouojornueckue Kartanuzatopbl. CTpoeHHe (QepMeHTa: aKTUBHBIA LIEHTp, cyOcTpaTHas crenuduuHocTs. KodepMeHTHI.
Burtamunbl. OTinuust epMEeHTOB OT HEOPraHUYECKUX KaTaalu3aTOPOB.

YrneBoapl: MOHOcaxapuabl (TIIOKO3a, prbo3a W Je30Kcupub03a), aucaxapuabl (caxapo3a, JaKTo3a) W ToJucaxapuabl (Kpaxmal,
TJIMKOTEH, 1eJUTi003a). buonornueckue GyHKIMN YTIIEBOAOB.

Jlunuasl: Tpurmuuepuasl, gochonunuapl, crepounsl. 'mapodpunsHO-TUAPOPOOHBIE CBOMCTBAa. buonornyeckne (GyHKIUH JTUMHIIOB.
CpaBHeHue yrieBoioB, OEJIKOB U JIUMTUJOB KaK HCTOYHUKOB SHEPTUU.



Hyxneunossie kucnotel: JIHK n PHK. Hykneorunsr — moHOMepbl HykienHOBBIX KucioT. Ctpoenue u ¢ynkuuu JJHK. Ctpoenne n
dbyakuun PHK. Buast PHK. AT®: crpoenue u ¢pyHKIUN.

Huronorus — Hayka o kinetke. Kiierounas teopus — nmpuMep B3auMOJACHUCTBUS Hiel U (PaKkTOB B HAYYHOM MO3HAHUU. METO bl H3y4eHUS
KJIETKU.

Kierka kak 1nienoctHas xuBas cuctema. OOIye npru3Haky KJIETOK: 3aMKHYyTasi HapykHast MemOpana, MmoJekyisl JJHK kak renernueckumii
ammapar, cucreMa CHHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHYecKas M Tpokapuothyeckas. OCOOEHHOCTH CTPOEHHS NpOKapHOTHYecKoW KieTku. KierouHas creHka
Oakrepuii. CTpoeHue 3yKapruoTHIecKoil KiieTku. OCHOBHBIE OTJIMYHUS PACTUTEIILHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTeHKa, INIMKOKalukc, ux (yHkuuu. [lnazmatudeckass memOpaHa, €€ CBOMCTBA U
¢ynkunu. [uromnazma u e€ opranougsl. OnHomemOpannbie opranouabl kietku: JIIC, anmapar [Nonbmxu, ausocomsl. [lomyaBTOHOMHBIE
OpraHOUbl KJIETKU: MUTOXOHIPHHM, TuacTuibl. [IponcxokneHune MUTOXOHApUN M miuacTuia. Buasl mmactun. HemeMOpaHHbBIE OpraHOMIbI
KJIETKU: PHOOCOMBI, KIIETOUHBINA LIEHTP, IEHTPUOIIN, PECHUYKH, KI'yTUKUA. DYHKIIMN OPraHOUIOB KIETKU. BKitoueHus.

Snpo — perynsatopHbli eHTp KiaeTku. CTpoeHue sapa: sijpepHas 000709Ka, Kapruoria3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMEI.

TpaHCcHOpT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «Pacnipenenenrne XUMHUYECKUX JIEMEHTOB B HEKUBOU TIpupoae», «PacipeneneHne XuMHUECKUX 3JIEMEHTOB B dKHUBOM
PUPOIEH.

Tabmunper u cxembl: «llepuoanueckas TabnMia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe MOJIEKYlbl BOJbD», «buocuHTe3 Oenkay,
«Ctpoenue Moiiekyibl 6enka», «Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynsl ATO», «CtpoeHue
SYKAPUOTHYECKON KIIETKN», «CTpOEHUE KUBOTHOU KIIETKW», «CTPOEHUE PACTUTEIbHON KIETKH», «CTpoeHHE MPOKAPUOTHYECKON KIIETKW,
«CTpoeHue szipa KIETKN», «YTIeBOIbIY, «JIUmuaby.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHUE AJIsl MPOBEIEHUsT HAOMIOIEHNH, U3MEPEHHH, SKCTIEPUMEHTOB, MUKpPOIpEnaparhl
PACTUTENBHBIX, )KUBOTHBIX M 0aKTePHALHBIX KIETOK.

JlaGopaTopHble U IPpaKTHYECKHUE PA0OTHI:

JlaGopaTtopHnas pabota Ne 1. «/3ydeHne KaTaTUTHUYECKOM aKTUBHOCTH (DePMEHTOB (Ha MIPUMEPE aMHUIIa3bl WM KaTajasbl).

JlaGopaTtopHas pa6ota Ne 2. «/3yueHue CTpOCHHS KIETOK PACTEHUM, KUBOTHBIX M OAKTEpHU O] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u uX OMUCaHue».

Tema 4. ’KusHenesiTeJbHOCTh KJIETKH.

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIALINS (TTACTUYECKUM OOMEH) M JTUCCUMIIISIINS (PHEPTreTUIECKU OOMEH) — JIBE CTOPOHBI
€IMHOTO TIpoIecca MeTaboau3Ma. Poib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPTUH B TOHUMAHUU MeTaboIm3Ma.

Tunbel oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Ponbs pepMeHTOB B 0OMEHE BEIISCTB U IPEBPAIICHUH YHEPTHH B KIICTKE.

®dotocunTe3. CBeToBas 1 TeMHOBast (a3bl porocunTesa. Peakum gorocunresa. DPpdekTuBHOCTh HoTOCHHTE3a. 3HaYCHHE POTOCUHTE3A
JUIsL )KU3HU Ha 3emuie. Bausinue ycnoBuit cpepl Ha OTOCUHTES U CIIOCOOBI MOBBILIECHUS €T0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.



XeMmocuHTe3. XeMOCUHTE3UPYIOIINe OakTeprn. 3HAaUeHHE XEMOCHHTE3a JUTsl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KJeTKe. PaciiernieHre BelecTB, BbIICICHHE U aKKyMYJIMPOBaHUE SHEPTUU B KJIETKE. DTaIlbl 3HEPT€TUYECKOTO
obmeHna. ['mukonus. Bpoxkenune u ero Buabl. KuciaopogHoe OKuCIeHHE, WM KJIETOYHOE apixaHue. OxucnurensHoe (ochopummupoBaHue.
D¢ hHEeKTUBHOCTH YIHEPTETUICCKOTO OOMEHA.

Peakiun matpuunoro cunTesa. ['enerndeckas uadopmanus u JJIHK. Peanuzamnus renernueckoit nHopManuu B KIeTKe. | eHeTHYECKHiA
KOJ U ero cmoictBa. Tpanckpumuus — marpuunblii cuHre3 PHK. Tpancmsums — OGuocunTte3 Oenka. Dtambl Tpancmauuu. KoauposaHue
aMUHOKHCIIOT. Poiis pubocom B OrocuHTE3e OernKa.

Heknerounsie dhopmbl xu3Hu — BUpPYChl. Mcropust oTkpeiTusi BupycoB (/1. WM. VBanoBckuii). OCOOEHHOCTH CTPOCHHS U KHU3HEHHOTO
nukia BupycoB. bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX M YEJIOBEKAa, BbI3bIBacMble BUpycaMu. Bupyc umMmyHOoAepuIUTa yenoBeka
(BUY) — Bo30yaurens CIIN{a. OGpaTHas TpaHCKpUIILIMS, peBepTaza U uHTerpasa. [Ipodumaktika pacnpocTpaHeHust BUPYCHBIX 3a00JI€BaHHIA.

JdemoncTpanum:

optpets: H. K. Konsios, JI. . UBanoBckuii, K. A. Tumupszes.

Tabmumpl u cxemsl: «Tumnbl nuTaHus», «Metadomn3my», «KMUTOXOHIPHU», «DHEPTETUIECKUN 00MEH», «XioporiacTy, «®oToCHHTE3,
«Ctpoenne JIHK», «Ctpoenme u (QyHKImoHMpoBaHHE TeHa», «CuHTEe3 Oenka», «l'eHermueckuit kom», «Bupyce», «bakrepuodarny,
«Ctpoenue u xu3HeHHbIN MK BUupyca CIIN1a, 6akreprodaray, «Pemmukarus JJHK».

Ob6opynoBanne: monenu-ammnkanun «Ynasoenune JHK wu tpanckpunums», «buocunre3 Oenka», «CTpoeHHE KIETKH», MOJENIb
ctpykrypsl JHK.

Tema 5. Pa3MHOKeHHe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTouHsIif MK, WK )KU3HEHHBIA UK Ki1eTKu. MHTepdasza u muto3. IIpoueccsl, mporekatomie B uHTEpdase. Perumkanus — peakius
matpuuHoro cuaTe3za JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIH Ha0Op — KapHOTHIL. J[UTIJIOMIHBINA M TanjouIHBI XpOMOCOMHBIE HaOOPHI.
Xpomatuasl. [{uTonornueckue 0CHOBbI Pa3MHOXKEHUSI U UHANBUYAILHOTO PA3BUTHUSI OPraHU3MOB.

Henenue knetku — muto3. Ctaguu Murto3sa. [Iporecchl, mpoucXoadire Ha pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYeCKHil CMBIC MUTO3A.

[IporpamMmmupyemasi rubensb KJISTKH — arlonTo3.

@opMbl pa3MHOKEHHSI OPTaHHU3MOB: Oecrioyioe M mojioBoe. Buapl Oecrosioro pasMHOXKEHUS: JeJEeHHE HaJBOE, MOYKOBAHHE OIHO- U
MHOTOKJICTOYHBIX, CIOPOOOpa3OBaHME, BEreTaTUBHOE pa3sMHOXKEHHE. VICKyCCTBEHHOE KJIOHHPOBAHHME OPTaHW3MOB, €r0 3HAuCHUE [T
CEJIEKLIHH.

[TonmoBoe pa3MHOXEHHE, €r0 OTIIUYHS OT OECIIOJIOro.

Meiio3. Cranuu wmeiio3za. Ilpoueccsl, mpoucxoisdiiue Ha craausx weio3a. IloBemenwe xpomocom B Menose. Kpoccunrosep.
buonornueckuii CMbICII U 3HAYEHUE ME03a.

["amerorenes — mporecc o0pa3oBaHUS IMOJIOBBIX KJIETOK Yy >KUBOTHBIX. [loyoBbie kene3bl: ceMeHHUKH U suyHukd. OOpa3oBaHHe U
pa3BUTHE TIOJOBBIX KIETOK — ramMeT (CIepMaTo30H, SIMIEKIeTKa) — crepMaroreHe3 M oBoreHes. OCOOEHHOCTH CTPOCHHS SUIEKIETOK U
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.



NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpUOTEHE3). DTaIbl SMOPHOHAIBLHOTO PA3BUTHS Y MTO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, racTpyisuus, opraHorenes. I[loctamOpuoHanbHOe pa3BuUTHE. THUMBI MOCTAIMOPHUOHAIBHOTO pPa3BUTHA: MPSIMOE,
HenpsMoe (JTMYnHOYHOE). BivsiHue cpeibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOIO PaCTEHUSI: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoncTpanum:

Tabmuip! 1 cxembl: «@OpMBI pa3MHOKEHHST OPTaHU3MOBY, «JIBOITHOE OIIOOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BeretaTuBHOE
pPa3MHOXXEHHE pacTeHUi», «/lenenune kieTku Oakrepuii», «CTpOCHHE TOJOBBIX KIETOK», «CTpOECHUE XPOMOCOMBI», «KIETOUHBIA UK,
«Permmukanus [JTHK», «Murtosy, «Mehosy, «IIpsMoe u Henpsimoe pa3BuTHe», «l'aMeToreHe3 y MJIEKOMUTAIOMMX U 4YeloBeka», «OCHOBHBIE
CTaJU OHTOT'CHE3a».

O6opynoBaHue: MUKPOCKOII, MUKpoTipenapaThl «CriepMaTo30Hu1bl MICKOMUTAIONIET0Y, «SIHIIeKIeTka MiIeKonmuTammeroy, «Kapuokunes
B KJIETKaX KOpEIIKa JIyKa», MarHuTHasE MOJIe/Ib-anuinkamus «Jlenenue kinerku», monens JIHK, Moaens meradazHoit XpOMOCOMBEI.

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI:

JlaboparopHas padora Ne 3. «HabmrogeHne MuTO3a B KJIIETKaX KOHYMKA KOPEIKa JTyKa Ha TOTOBBIX MUKPOIIpErapaTax.

JlabopaTtopHnas padota Ne 4. «/3ydeHune cTpoeHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenver u 3agaum reHetuku. Mcropus pa3BuUTUS TeHETUKH. Poib LUTONOTMHM WM AMOPHOJIOTHM B CTAaHOBJIEHUM TE€HETHUKU. Bkian
POCCHUICKHX ¥ 3apyOeKHBIX YUEHBIX B pPa3BUTHE T€HETHUKUA. MeTOHbl TeHETUKH (THOPHUIOJIOTUYECKUH, UTOTEHETUYECKHA, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHBIE T€HETUYECKUE MOHATHUS. | eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpellMBaHUH.

3aKOHOMEPHOCTH HACJICIOBaHMS MPHU3HAKOB, ycTaHoBIeHHBbIE [. Menaenem. MoHOTHOpHIHOE CKpEIIMBaHHWE. 3aKOH €IuHO0-00pa3us
ruOpua0B nepBoro nokoneHus. [IpaBmino noMuHUpOBaHUS. 3aKOH paclIEIUICeHUs MpHU3HAKOB. I nnore3a uynctorsl ramet. [lonHoe U HemoaHoe
JAOMUHHUPOBAHUC.

JuruOpunHoe cKpeuMBaHue. 3aKOH HE3aBUCMMOTO HAclelOBaHUS MpPHU3HAKOB. lluToreHernueckne OCHOBBI JTUTHOPUIHOTO
CKpelLIMBaHus. AHATH3UPYIOIee CKpelrBanue. Vcnonp30Banne aHaIU3UPYIOLIEro CKPEIMBAaHU IS OTPEIEICHUS TEHOTUIIA OCOOH.

CueruieHHOe HacieaoBaHue mpu3HakoB. Pabora T. Moprana mo CrerieHHOMY HacjeAoBaHHUIO reHOB. Hapylienue crernieHus reHoB B
pe3yabTaTe KPOCCHHTOBEpa.

XpOMOCOMHAasI TEOPHS HACJIEICTBEHHOCTH. | eHeTHUeCKue KapThl.

I'eneruka mona. XpOMOCOMHOC OMPCACIICHUC I10J1a. AYTOCOMBI " MMOJIOBBIC XPOMOCOMBI. T'omoramerHsie u réreporaMCTHbIC OPraHUu3Mbl.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX € TIOJIOM.

N3MeHYuBOCTE. BI/II[BI U3MCHUYMBOCTHU: HCHACJICACTBCHHAsA W HACJICACTBCHHAas. Ponsb Cpcabl B HeHaCHeI[CTBeHHOﬁ U3MCHYUBOCTH.
XapakTepucTuka MOIU(PUKAIMOHHON W3MEHUMBOCTU. BapuanuoHHBIM psAx W BapuanMoHHas KpuBas. Hopma peaknum mnpu3HaKa.
KonnyectBeHHbIE 1 KaueCTBEHHBIC TIPU3HAKU M UX HOpMa peakiui. CBOHCTBa MOIU(PHUKAITMOHHON U3MEHYHBOCTH.

HacnenctBenHasi, wiM TeHOTUIUYECKas, M3MEHUYMBOCTh. KoMmMOMHAaTHMBHAs W3MEHUMBOCTh. MeW03 W MOJIOBOM Mpolecc — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. MyTanmoHHas M3MeHUMBOCTh. Kimaccudukaryss MyTanuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U
MPUYHHBI MyTaruii. MytareHHbie (pakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciencTBeHHOM n3MeHunBocTy H. V. BaBumoga.



BHesinepHas HacneACTBEHHOCTh U HU3MEHUNBOCTb.

I'enetnka demoBeka. Kapwotunm demoBeka. (OCHOBHBIE METOJABI TEHETUKH YEJOBEKA: T'E€HEAJTOTHYECKUM,  OJIIM3HEIOBBIMH,
[IUTOTEHETHYECKUM, OMOXUMUIECKHI, MOJIEKYIsIpHO-TeHeTHnYecKuii. COBpEeMEHHOE OTpeielieHne TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIUPOBaHWE, B TOM umcie ¢ momoimipio [I[[P-ananu3a. HacnmencTBenHplie 3a0orneBaHus YeIOBEKa: TEHHbIE O00JIe3HU, OOJIE3HH C
HACJICICTBEHHOW TPEpacloiOKEHHOCThIO, XpOMOCOMHBIE Oone3nn. Comaruueckue W TeHepaThBHbIe MyTarnuu. CTBOJIOBBIE KIIETKH.
[Tpunuuner 310poBOro 0o0pas3a >KU3HHM, [AWArHOCTUKU, MNPOPUIAKTUKM M JIEYEHHs] TEHETHYeCKHX Ooyie3Hel. MeauKo-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUCHNE MEIUIIMHCKON TeHETUKH B TIPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YEeTIOBEKa.

JdemoncTpanum:

Moptpetst: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuie! u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €TO IIUTOTCHETUYECKAsi OCHOBaY, «3aKOH PACHICTNICHUS U €T0 [IUTOTCHEeTHYeCKas
OCHOBay», «3aKOH YMCTOTHI ramer», «JlurubpuaHoe ckpemmBaHue», «llutonoruueckre OCHOBBI AUTHOPHUIHOTO CKpEIIMBaHUA», «Meho3y,
«BzaumonelicTBie alJIENbHBIX T€HOB», «['€HeTHUYecKue KapThl PAacCTEHUM, >KUBOTHBIX U 4YelloBeKay, «l'eHeTuka mojay, «3aKOHOMEPHOCTH
HACJIEIOBaHMsI, CLEIUICHHOTO ¢ Tojom», «Kapuorumbl uenoBeka M JKUBOTHBIX», «Buabsl u3MeHuMBOCTHY», <« MoaudpuKamoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-akropay, «I'eHeTHKa TPy KpoBU», «MyTallmOHHASI U3MEHUHUBOCTH.

OGopynoBanue: Moaenu-ammiukanud — «MoHOTHOpUAHOE  ckpemuBaHue», «Hemomnoe  momuHHMpoBaHHWE»,  «/{urnbpumHoe
ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOIT U MUKporipenapat «Jpo3zoduna» (Hopma, Myranuu (HopMbl KPBLILEB U OKPACKU TENa),
repOapuii «I"'0pox TOCEBHOI.

JlaGopaTopHble U IPpaKTHYEeCKHUE PA0OTHI:

JlaGopatopnast padora Ne 5. «/M3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOTO M JAUTHOPHIHOTO CKpEIIUBaHHS Yy AP030(UIIBI HA TOTOBBIX
MUKpOIpenaparax.

JlaGopatopnast pabora Ne 6. «M3yueHue MoaM(PUKALMOHHON HM3MEHUYMBOCTH, MOCTPOEHHE BApUAIIMOHHOTO DsAa M BapUAIlMOHHON
KPHUBOI».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Jpo30(uiIsl Ha TOTOBBIX MUKPOIIpEriapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cennexuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTUH.

Cenekuusi Kak Hayka W MOpoIlecC. 3apOoXKJICHHUE CeleKIUu U noMectukanusa. Yuenne H. M. BaBuioBa o IeHTpax NPOUCXOXKACHUS U
MHOT000pa3usl KyIbTypHBIX pacTeHUl. [[eHTphl IPONCX0XKICHUS JOMAITHUX KXUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHBIE METOMIbI CeNIeKIIMU. MacCOBBIN M WHIWBHAYAIbHBIM OTOOPHI B CEJIEKIIMH PACTCHHH W KMBOTHBIX. OIICHKA YKCTEphEpa.
brnuskoponcTBeHHoe ckpemuBanue — WHOpuAwHT. Umcras nuHug. CKpelmMBaHME YHUCTHIX JMHUK. [‘erepo3uc, wnm THOpHAHAs CHIa.
Hepoacreennoe ckpemuBanue — ayrOpuaunr. OtpanéHHas ruOpuamzanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U TOJy4YeHHe
MOJIMIUIOUAOB. JJOCTHIKEHHS CeJIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

brorexHomorus Kak oTpacib TPOU3BOACTBA. | 'eHHast HHXKeHepust. DTanbl co3aanus pekomonHanTHOU JIHK 1 TpaHCcreHHBIX OpraHu3MoB.
Knerounas wunxenepus. Kierounble KynbTypbl. MUKpPOKIOHAIbHOE pa3MHOXKEHUE pacTeHud. KioHMpoBaHHE BBICOKOMPOIYKTUBHBIX
CETBCKOX035HCTBEHHBIX OPTAHNU3MOB. DKOJIOTHYECKHE B d3THUecKue nmpoodseMbl. MO — reHeTndecku MOAUGUIIMPOBAHHBIE OPTAHU3MBI.



JeMoHcTpanuu:

[Toptpetsi: H. 1. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. @. 1BaHoB.

Tabmumer U cxembl: KapTa «LIeHTpBI MPOMCXOXKIECHUS U MHOT000pasusi KyIbTYPHBIX pacTeHHil», «[lopoabl qoMamHuX >KUBOTHBIXY,
«CopTta KynbTypHBIX pacTeHuit», «Otnanénnas rudpuauszanus», «Padotsl akagemuka M. @. BanoBay, «llomumionaus», «OOBEKTHI
OroTexHoiIorun», «Kiierounsle KyabTyphl U KJIOHUpPOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: My KM TUIOZOB M KOPHEIUIOJAOB JTUKHX (OPM M KYJIBTYPHBIX COPTOB pacTeHuid, repOapuii «CelbCKOX03sSHCTBEHHBIC
pacTeHus.

JlaGopaTopHble U IPpaKTHYECKHUE PA0OTHI:

Okckypcusi «OCHOBHBIE METOIBI M TOCTHIKEHUS CENIEKIIMHA PACTCHUN U )KMBOTHBIX (HA CEIEKIIMOHHYIO CTAHIIMIO, INIEMEHHYIO (hepmy,
COPTOUCIIBITATEIbHBIN YUaCTOK, B TEIUIMYHOE XO035ICTBO, J1a00paTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOLIHOHHASI OMOJIOTHS.

[IpeanocelIku BO3HUKHOBEHUS 3BOJIOIMOHHON TEOpUHU. DBOJIOIMOHHAS TeOopus U e€ MecTo B OMOJOrud. BimsHue 3BOIIOIMOHHON
TEOpUU Ha pa3BUTHE OMOJOTHH U JPYTUX HAYK.

CBupzerenscrBa 3Bomonuu. [lageoHToOrMYECKHE: TOCIEN0BATENbHOCTh TOSABJIECHUS BUJOB B IAJCOHTOJOTMYECKOW JIETOINCH,
nepexoaubie popmbl. buoreorpaduueckue: cxoacTBo u pazmuure hayH U Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJCTBA U PA3NU4Us YMOPHOHOB Pa3HBIX BHUJOB MO3BOHOUHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE, PYJUMEHTApHbIE OPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO MEXAaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0O0JIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonronHass teopust Y. [lapBuna. [Ipennocbuiki BOSHUKHOBEHHUS JapBHHHU3MA. J[BMIKYIIME CHIIBI BOJIIOIMUA BUIOB Mo JlapBuHY
(M30BITOYHOE PAa3MHOXKEHUE NMPU OrPAaHMUYCHHOCTH PECYpCOB, HEOIpenes€HHas M3MEHYMBOCTb, 0OphOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIN
oTOOD).

Cunrernueckas teopus 3pontoruu (CTO) u e€ 0CHOBHBIE MTOJIOKEHHUS.

MukposBontonus. [Tonmynsanus kak eIMHALA BUIa U 3BOJIIOLUH.

JBxynme cuibl (pakTopbl) SBOJIIOLUHI BUIOB B PUPOAe. MyTallMOHHBIH Mpoliecc 1 KOMOWHATUBHAS U3MEHYMBOCTD. [lomynsiuonHble
BOJIHBI U Apeiid reHoB. V3omsammst 1 Murparus.

EcrecTBeHHBI 0TOOp — HANPaBIAIOMIUN (aKkTOp IBOIIOIUH. DOPMBI €CTECTBEHHOT'O 0TOOPA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yiabTaT »HBOMIONWHU. [Ipumepsl mpucnocoOieHudt y opraHu3MoB. Apomopdossl U
UIM0-aJal TAllUH.

Bun u Bunood6paszosanue. Kpurepun Buma. OcHOBHBIE (hOPMBI BU1000pa30BaHUs: TeOrpaduIecKoe, IKOJIOTHIECKOE.

MaxponsBosrorusi. @opMbI 3BOJIIOLKH: (UIIETHUECKAs], TUBEPreHTHAs!, KOHBEpIeHTHAs, apajuienbHas. HeoOpaTuMocTh 3BOIIOIHH.

[IpoucxoxaeHue OT HeCIeNUaIN3UuPOBaHHBIX MTpeaKoB. [Iporpeccupyromas ciennanu3anus. AganTuBHas paauarys.
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JdemoncTpanum:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ®. Mromiep, A. H. CeBepuios.

Tabmuipl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOr0 MUpa Ha 3emiie», «3apoJbIIN MO3BOHOYHBIX KUBOTHBIXY», «APXEONTEPUKCY», «DOPMBI
O00pb0OBl 32 cymiecTBOBaHHME», «EcTecTBeHHBIM 0TOOp», «MHOroobpasue COpTOB pacTeHuit», «MHoroobpasue IMOpoa KHUBOTHBIXY,
«[lomynsmuuy, «MyTalmoHHAsE W3MEHYHMBOCTBY, «Apomopdossi», «Mmmoamanrtamun», «OOmas aereHepanus», <«J[BWKymme CHITbI
sBosronn», «Kapra-cxema mapmipyra myremectsust Y. JlapBuna», «bopbba 3a cymectBoBaHue», «lIpucroco6ieHHOCT OpPraHU3MOBY,
«I"eorpaduueckoe Bu1000pa3oBaHmey, «IKOIOTHIECKOE BUA000pa30BAHUEY.

ObopynoBaHue: KOJUIEKLIHS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAacKH, HaOOp IUIONOB U ceMsH, Kojutekuus «lIpumepsl 3aiuTHBIX
MPUCTIOCOOTIEHUH y JKMBOTHBIX», MoJenb «OCHOBHBIE HaIlpaBICHUs O3BOJIOUUN», OOBEMHas Mojaenb «CTpoeHHe TOJOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaduyeckas kapra mMupa, Koiekuus «DopMbl COXPAaHHOCTH HCKOMAEMbIX >KMBOTHBIX M PACTEHHiI», MOJENb amniIMKalus
«[Iepexpéct xpoMocomy», BIaXKHBIE mpenapathl «Pa3BuTHe HacekoMmoro», «PaszBuThe NATYIMIKW», MUKpompemnapar «Jlpo3zoduna» (Hopma,
MyTaruu GOpMbI KPBUTHEB U OKPACKH TEJa).

JlabopaTopHble 1 npakTHYecKHe padoThI:

JlaGoparopHas pabota Ne 1. «CpaBHeHHE BUAOB 0 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopHas pabota Ne 2. «Onucanue npucnocoOICeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE W Pa3BUTHE "KU3HU HA 3emuie.

JloHayuHbIe TPECTABICHUS O 3apOXKJIEHUU *KU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS JKU3HM Ha 3emiie: abuoreHe3 M MaHCIEepMHUs.
XumMuueckasi 3BOMIONMA. AOHOTCHHBI CHHTE3 OpPraHMYECKHX BEIIECTB M3 HEOPraHWYECKUX. ODKCIEPHUMEHTAIBHOE IOATBEP)KICHHE
XUMUYECKOW 3Boonu. HavanpHbie 3Tanbl Omonornueckor sBomoruu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHUE NPOTOKJIETKHU. [IepBblie KineTku 1 ux 3Bosmonus. PopMupoOBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie Mo 3pam U nepuonaM. Karapxeil. Apxeickas u nporepo3orckas 3pbl. [laneo3olickas 3pa U €€ nepuoabl:
KeMOPUICKUI, OpTOBUKCKUHN, CUITYPUNHCKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3zo3olickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKUI, METOBOIA.

Kaiino3olickas spa u €€ nepuobl: NaJleoreHOBBIM, HEOTE€HOBBII, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa U reoJOTHYecKUX mpoueccoB. OCHOBHBIE ATAIbI 3BOJIOLUN PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl
y pacTeHui U KUBOTHBIX. [losiBIEeHNE, paclBeT U BBIMUPAHUE TPYIII AKUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpakeHre 3BOIIOIUN. OCHOBHBIE CHCTEMATHYECKHUE IPYTINBI OPTaHU3MOB.

OBonronus 4enoBeKa. AHTPONOJIOrMS Kak Hayka. Pa3BuTue NpencTaBIEHUN O MPOUCXOKIACHUM 4esloBeKa. MeToabl M3y4eHHUs
aHTpornoreHe3a. CxoAcTBa U pa3inyus YeJIOBEKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YETTOBEKA.

JBmwxynme cuibl (pakTopsl) aHTporioreHe3a. HacinencrBeHHass N3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBII 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYIUN TPY/Ja, MBIILJICHUE, PEYb.
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OCHOBHBIE CTaIMM M BETBM HBOJIOLMU YEJOBEKAa: AaBCTpAONUTEKH, YenoBek yMmenbid, YenmoBek mnpsMoxonsimuii, Yemnosek
HeaHJepTalbckuid, YenoBek pa3symHbId. HaxoIkum HMCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHHWSA, OOJACTh PACIPOCTPAHECHHS, O00BEM
TOJIOBHOT'O MO3Ta, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckne pacbl. OCHOBHBIE OONbBIIME pachl: €BporeougHas (€Bpa3HiicKas), HErpo-aBCTpalOuaHas (dPKBAaTOpHAIbHAs),
MOHTOJION/IHAsA (a3uaTcKo-aMepHuKaHCcKast). UepThl MpUCHOCOOIEHHOCTH MPEACTABUTENEH UYEIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBaHUS.
EnunctBO uenoseueckux pac. Kpuruka pacusma.

JdemoncTpanum:

[Toptpetsr: @. Peau, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. [lapBuH.

Tabmuipl u cxemsl: «Bo3aukHOBeHHEe CONTHEUHON CUCTEMBI», «Pa3BuTHe opraHudecKkoro Mupay, «PacturenpHas kietkay, «KuBoTHas
kineTka», «lIpokapuornueckas kietka», «CoBpeMEHHas CHCTEMa OpPraHMYECKOro Mupa», «CpaBHEHHE aHATOMHUYECKHUX YEPT CTPOCHMUS
YeJloBeKa U YeI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOIMYECKUX HAXO0JOK IMPEIKOB COBPEMEHHOTO YEeIOBEKay,
«/IpeBHelimue moan», «peBHue moan», «l[lepebie COBpeMEHHbIE IO, «HeT0BeUeCKUue pachy».

O6opynosanne: Mynspku «lIpoucxoxaenue dvenoBeka» (OIOCTHI aBCTPAJONMTEKa, MUTEKAHTPONa, HeaHAepTalblla, KPOMaHbOHIIA),
CJICIIKM WJIM M300paKeHUs KaMEHHBIX OpYIUi MEepBOOBITHOIO YeJoBeKa (KaMHH-YOMIEphl, pyOuia, ckpediia), reoXpoHoIorndeckas tabiauia,
KoJuteKIusl «@OpMbI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble 1 npakTHYecKHe padoThI:

[IpakTuueckas padora Ne 1. «M3ydyeHne uCKOMaeMbIX OCTaTKOB PACTEHHUI U )KUBOTHBIX B KOJUICKIIUAX.

DKcKypeus «IBOJIIOIHS OPraHUYECKOT0 MUpa Ha 3emJie» (B €CTeCTBEHHO-HAYUHBINA MIIM KPaeBEeAUECKU My3eil).

Tema 3. OpranusMsl U OKpy:KalwIIas cpeaa.

Okojnorusi Kak Hayka. 3ajauyd M paslenbl dKOoJoruu. MeToapl 3KOJOTMYECKUX HCCIEIOBAHUNM. ODKOJIOIMYECKOE MHPOBO33PEHHE
COBPEMEHHOTO YEJIOBEKA.

Cpenpl 00UTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/1yIIIHAS], TOYBECHHAS, BHYTPUOPTaHU3MEHHAs!.

Oxonorundeckue (akropel. Knaccupukanus skomorndeckux (akTOpoB: aOMOTHUECKHE, OMOTHYECKHE M aHTPOIOreHHBIC. [leficTBHe
HKOJIOTHYECKUX (DaKTOPOB HAa OPTaHU3MBI.

Abuotnueckue GpakTophl: CBET, TEMIepaTypa, BiaxHocTh. DoTonepuoausM. [IpucrnocodbneHuss opraHu3MoB K JIEHCTBUIO a0HOTHYECKHUX
(daxTopoB. bruojgornueckue puTMBI.

buotnueckue ¢dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCUCTBUIN: KOHKYPCHIIHS, XUIIHHYECTBO, cuMOM03 U ero ¢opmel. [lapasutuswm,
KOOIepalusi, MyTyaJlu3M, KOMMEHCAIu3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHcaau3M, HeHTpanu3M. 3HaueHue OUOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU monyasinuud. OCHOBHBIE TIOKAa3aTENM MOMYJSLMHU: YHCIEHHOCTb, IUIOTHOCTb, POXAAEMOCTD,
CMEPTHOCTb, IPUPOCT, MUTpALMS. J[MHAMMKA YMCIIEHHOCTH MOMYJISLNUN U €€ PEryJIALus.

JdemoncTpanum:

[optpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. ['ekkens.
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Tabmumpl u cxembl: kapta «lIpupomubie 30HBI 3eminy», «Cpeabl 0OUTaHUS OpPraHu3MoBy», «Dotomepuomausmy», «llomymsum,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH NOMYISIIUK HHDY30puu-Tydenbkny», «llumiessie nenm.

JlabopaTopHble 1 npakTHYecKHe padoThI:

JlabGopaTtopHnas pabota Ne 3. «Mopdonornaeckue 0COOCHHOCTH PaCTEHUH M3 Pa3HBIX MECT OOUTAHHSI.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCay.

[TpakTrueckas padora Ne 2. «[logcuéT MIOTHOCTH MOMYISIITUN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01recTBa 1 YDK0JI0THYECKHE CHCTEMBI.

Coo0mecTBo opraHu3mMoB — OuorieHo3. CTpyKTypel OHOIIEHO3a: BHIOBAs, MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bumsi-
nomMuHaHTEL. CBsI3U B OHOIIEHO3E.

Okonoruyeckue cucteMbl (3xocucteMsbl). [lonarue o0 skocucteMe M OuoreoreHoze. PYHKIMOHATbHBIE KOMIIOHEHTHI KOCHCTEMBI:
IPOAYLIEHTHl, KOHCYMEHTBI, peayleHTHl. KpyroBopoT BeImIeCTB W MOTOK JHEPrUU B OSKOcHcTeMe. Tpoduueckue (MMIIEBBIE) YPOBHU
skocucTtembl. [lumesbie nenu u cetu. OCHOBHBIE MOKA3aTENH SKOCUCTEMBI: OMomacca, IPOAYKIHs. DKOJIOTUYECKHUE MUPAMUIBL: MPOAYKIUH,
YHCICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIALHS, pa3BuTre. CyKIecCHs.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO WA IIUPOKOJUCTBEHHOIO Jieca.

AHTPONOreHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBI. YpOOIKOCcHCTEMBbI. bruomornueckoe M XO3sIHICTBEHHOE 3HAU€HHE arpo’KOCHUCTEM U
ypOOdIKOCUCTEM.

Buopaznoobpazue kak Gpakrop ycroiunBocTH 3kocucTeM. CoxpaHeHne GMOJI0rHYecKoro pa3Hooopasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipi, cocraB u ctpykrypa 6mochepnr. )KuBoe BemniecTBo u ero ¢pyHKinuu. OcoOeHHOCTH
O6nocdepsl Kak r1o0anbHOM sKocHcTeMBbl. JIlnHaMuYeckoe paBHOBecHE U 00paTHas cBsi3b B Ouochepe.

KpyroBopoTsl BeniecTB 1 OMOT€OXMMHUYECKHE ITUKIIBI JIEMEHTOB (yrieposa, a30Ta). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedyecTBO B Onocdepe 3emid. AHTPONIOreHHbIE U3MEHEeHUs B buocdepe. [ modanpHbIe 3KOIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHuE TPUPOBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBa ycToMumBoCTH Omocdepbl. OcHOBa
palMoOHAIBFHOTO YIIPaBICHHS IPUPOTHBIMU PECYPCaMU M UX UCIOJIb30BaHUE. JlOCTHXKEHHSI OMOJIOTHU U OXpaHa IPUPOIBI.

JdemoncTpanum:

[optpersr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnanckuii.

Tabmuubl u cxemsl: «[lumeBbie nenn», «buomeno3: cocraB u crpykrypay, «llpupomnsie cooOmectBay, «llemn nuTaHUNY,
«IKkonoruueckas nupamuna», «bruocdepa u 4enoBek», «IKocUCcTEMa MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO jiecay, «buomeHos
BOl0EMAY, «ArpoueHo3», «llpumepHble aHTPONOreHHBbIE BO3JIEHCTBUS Ha INPHUPOAY», «BakHeillne HMCTOYHMKM 3arpsA3HEHHs BO3AyXa U
TPYHTOBBIX Bon», «IlouBa — BakHeHmmas coctasisitomas ouocheprr», «Daktopsl aerpaganuu mouBy, «llapaukoBsiid 3pdext», «DakTopbl
paznoaKTHBHOTO 3arpsizHeHust Ouocdepn», «OO0mas crpykrypa o6uocdeprr», «Pacnpocrpanenue xu3Hu B Ouocepe», «O30HOBBINA 3KpaH
ouocdeps», «KpyroBopot yriepoaa B Ouocheper», «KpyropopoT azoTa B IpHpPOIEH.

O6opynoBanue: MojeNb-anTuHKays «Tunudnable OMOLIEHO3bI», repbapuii «PacTUTeNnbHbIE COO0IIeCTBa», KOJUIEKINH «buoreHosy,
«BpenuTtenu BaKHEHIIMX CEIbCKOXO3SHUCTBEHHBIX KYJIbTYp», repOaphul M KOJUIEKIUM PACTEHUI M JKUBOTHBIX, MPUHAMJIEKAIIUE K Pa3HBIM
HKOJIOTHUECKUM I'pyIIaM ogHoro Buaa, KpacHas kaura Poccuiickoit @eneparum, n300pakeHHsI OXpaHsAEeMbIX BUIOB PACTEHHIA U )KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 11O BUOJIOTUN HA BA30OBOM YPOBHE CPEJAHEI'O OBLUIEI'O
OBPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBnuMBalOTCS TpeOOBaHMS K pPe3ylbTaTaM OCBOCHHS OOYHYaIONIMMHCS TPOTPaMM CPEIHEro OOIIEero
00pa30BaHus: IMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3YJbTaTOB OCBOCHHUs IpeaMera «bHOJIOrus» BBIAEICHBI CIECAYIOIUME COCTABJIAIOIINE: OCO3HAHUE
00y4aroIMUMHUCS POCCUMCKON TIpa)KTaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CaMOCTOSTENBHOCTH M CaMOOIPEAEICHHUIO,
HaJIMYMe MOTHBALMU K OOYYEHHMIO OMOJIOTHH, IEJICHANpaBIEHHOE PA3BUTHUE BHYTPEHHUX YOEKICHHH JIMYHOCTH HAa OCHOBE KITIOUEBBIX
LICHHOCTEH U MCTOPUYECKUX TPATULMNA Pa3BUTHUA OMOIOTMYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl pyKOBOJICTBOBATHCS B
CBOEH JIEATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, IPUCYITUMH CHCTEME OMOJIOTHYECKOT0 00pa30BaHusl, HAIMYHE SKOJIOTUYECKOTO
IIPaBOCO3HAHUS, CIOCOOHOCTH CTABUTh LIEIHM U CTPOUTH JKU3HEHHBIE MJIaHBbI.

JInuyHOCTHBIE PE3YNbTaThl OCBOCHHs MpeaMeTra «bruomorus» MOoCTUTaloTcs B €JMHCTBE y4eOHOM M BOCHHUTATENBbHOM NEATENTbHOCTH B
COOTBETCTBUH C TPAJULMOHHBIMA POCCUICKAMHU COLUOKYJIBTYPHBIMH, HCTOPUYECKAMH U yXOBHO-HPABCTBCHHBIMU LICHHOCTSIMH, IPUHATBIMHU
B OOIIECTBE MpPaBUIAMU M HOPMAaMHU TOBEACHUS U CIIOCOOCTBYIOT IMPOIECCAM CAMOIIO3HAHUS, CAMOBOCIIUTAHMS M CaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3ULIMH JUYHOCTH, NATPUOTU3MA, YBAXKCHHS K 3aKOHY U MPABOIOPAAKY, YEIOBEKY TPYyJa U CTAapIIEMy IOKOJICHHIO, B3AUMHOIO
yBa)KeHUsI, O0EPEKHOT0 OTHOLICHHS K KyJbTYPHOMY HACIICAHIO M TPAJAUIIUSAM MHOTOHAIIMOHAIBbHOTO Haponaa Poccuiickoit denepanuu, npupoze
U OKpYKaIoIleil cpeje.

JInuyHOCTHBIE pe3yabTaThl OCBOCHHs yuyeOHOro mpeamera «brHomorus» JOIKHBI OTpaXaTb TOTOBHOCTh M CHOCOOHOCTH OOYYaIOLIMXCS
PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JUYHOCTH, CHCTEMON IIEHHOCTHBIX OPHUEHTAlMH, MO3UTHBHBIX BHYTPEHHUX
yOe:XIeHUH, COOTBETCTBYIOILUX TPAJAULMOHHBIM [IEHHOCTSIM POCCHICKOIr0 00IIEeCTBA, PACIIUPEHUE )KU3HEHHOIO OIBITA U OIBITA JESTEIbHOCTH
B IIPOLIECCE pean3alii OCHOBHBIX HAIIPaBICHUN BOCIIUTATEIbHONU EATEIbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpamaaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTD TPAKIAHCKOHN MO3UIIUN 00YUJaIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO O0IIECTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IIPAaB U 00513aHHOCTEHN, YBaXKEHUE 3aKOHA U NIPaBOIOPSIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM EATEILHOCTH MPU CO3AaHUU yUEOHBIX POEKTOB, PEIICHUN YUEOHBIX U MMO3HABATEIbHBIX 3a/1a4,
BBINOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEEIATH COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO K SIBIICHUSM COBPEMEHHOM KU3HU U OOBSICHATS €€;

YMEHHUE YUYUTHIBaTh B CBOMX JCHCTBHUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJEHCTBUS JIIOJEH ¢ Pa3HBIMH YOEKIECHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU U COLIUAJIBHBIM I10JIOKEHUEM;
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TOTOBHOCTb K COTPYJHUYECTBY B MPOLIECCE COBMECTHOTO BHIMIOJHEHUS YU€OHBIX, TO3HABATEIbHBIX U UCCIIEOBATEIbCKUX 3a/ad,
YBaXXUTEIHLHOTO OTHOLIEHHS] K MHEHHUIO OMIIIOHEHTOB MPHU 00CYKIECHUH CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM ACSATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKOM Tpa)KTaHCKOW WIACHTUYHOCTH, MATPHOTH3MA, YBOKEHHUS K CBOEMY HApOIy, UYBCTBA OTBETCTBEHHOCTH
nepen PoauHoi, ropnocTy 3a CBOM Kpai, cBOt0 PoaunHy, CBO S3BIK U KYJIbTYpPY, MPOILIJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIEIUI0 M MaMATHUKAM IPHUPOJbI, AOCTHKEHMSIM Poccun B Hayke, MCKycCTBE, CIIOpTE,
TEXHOJIOTHSX, TPYAE;

CMOCOOHOCTH OLIEHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHHUE U pa3BUTHE OMOJIOTUHU, TOHUMAHUs 3HAU€HUsI OMOJIOTHH B TIO3HAHUHT
3aKOHOB IPUPO/IBL, B KU3HU YEJIOBEKAa U COBPEMEHHOI'0 OOIIIECTBA;

uzeiHast yoex1EHHOCTh, TOTOBHOCTb K CIYXEHHIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBECHMUS;

CIOCOOHOCTh OLIEHHBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

0CO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOWYHMBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM, CO3JAaHUIO CEMbU HAa OCHOBE OCO3HAHHOT'O MPUHSATHS LIEHHOCTEW CEMENHOM XKU3HHU B
COOTBETCTBUU C TpaaAuLUsAMHU HapoaoB Poccuuy;

4) 3cTeTHYeCKOro BOCIMTAHUS:

9CTCTUYCCKOC OTHOIICHHUC K MHPY, BKIIIOHAA 3CTCTUKY 6I>IT3., HAaYYHOTO U TCXHUYCCKOTO TBOPUYCCTBA, CIIOPTA, TPpyAda, OGH.I@CTBCHHBIX
OTHOIIICHU;

MMOHUMaHUE SMOLUOHAIIBHOTO BO3/ICVCTBHUS )KUBOM ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPA)KEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHHUE MPOSBIISATH KayecTBa TBOPUECKOM TMYHOCTH;

5) puznveckoro BocnuTanus, GopMUpPOBaHNS KYJIbTYPbI 310POBbSI U SIMOLMOHAJIBHOTO 0JIAT OOy YU

MOHUMaHWE M pean3alus 3I0pOBOro U 6e30macHoro oopasa K1U3HH (30pOBOE MUTAHUE, COOIOCHNE TUTHEHUYECKUX MPABUI M HOPM,
cOaNaHCUPOBAHHBIA PEKUM 3aHATHH U OTABIXA, pEeryisipHas (QuU3nydecKas aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHUMAHHUC NCHHOCTH IPAaBUJI MHAWBUAYAJIbHOTO W KOJUICKTUBHOI'O 6630HaCHOI‘O MOBCACHHUA B CUTyallUAX, YI'POXKAOMUX 3J0POBBIO U
JKU3HHU JTIOCH;

OCO3HAHME TOCIECTBUIA U HEMPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AIKOT OIS, HAPKOTUKOB, KYPEHHS);
6) TPY10BOT0 BOCIIUTAHUSA:
TOTOBHOCTH K TPYIly, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYAOIIO0HE;
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TOTOBHOCTH K aKTUBHOM JCATCIIbHOCTH TEXHOJIOTUYECKON M COITUAIBHOM HaIpaBJICHHOCTH, CITOCOOHOCTE WHULUHUPOBATH, INIAHUPOBATH U
CaMOCTOATCIIbHO BBIIIOJIHATH TaKYIO ACATCIbHOCTD,

UHTEpeC K Pa3IUYHbIM cdepaM MpodhecCHOHAIBHON JesITeIbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BhIOOp Oynyiiei mpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BaHHUIO HA TIPOTSDKCHUH BCEH JKU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH I11eJIeCO00pa3HOe OTHOIIEHUE K MIPUPOJIe KaK HCTOYHHKY KU3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYyIbTYphI: MPUOOPETCHHE OMNBITA IJIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPY>KAIOIIEN CPEIBI;

0CO3HAHME TI00ATEHOTO XapaKTepa HKOJOTHUYECKUX MTPOOJIEM U MMyTeH UX PEeUICHHUS;

CIIOCOOHOCThH HCITIOJIB30BaTh MpUOOpETaeMble MPH H3YYEHWU OWOJIOTUM 3HAHHUS W YMEHMsI IPHU pPEUIeHUH IpoOJieM, CBA3aHHBIX C
paIMOHANBFHBIM TIPUPOJIOTIONH30BAaHIEM (COONIOCHHE TPaBUI IOBEJACHUS B MPHPOJE, HAMPABICHHBIX HA COXpPAaHEHHUE DPaBHOBECHS B
9KOCHUCTEMaX, OXpaHy BUJIOB, DKOCUCTEM, Orochepsr);

aKTUBHOE HENpUATHE ACUCTBUHA, MPUHOCAIIMX BpEA OKPYKAIOLIEH MNPUPOJHON cpejie, yMEHHE MPOTHO3UPOBATH HEOIAronpHsITHbIE
9KOJIOTHYECKHE MOCIEACTBHSI MPEANPUHUMAEMBIX IEUCTBUN U MPEJOTBpAIlaTh UX;

HAIMYUE PA3BUTOTO IKOJOTUYECKOTO MBIIIICHHS, YKOJIOTHUECKON KYIbTYPBI, OIMbBITA IEATEILHOCTH KOJOTHYECKOW HAIpaBICHHOCTH,

YMEHHsI pyKOBOJICTBOBAaThCS MU B MO3HABATEIbHOM, KOMMYHUKATUBHOM M COLUANBHON MPAKTHKE, TOTOBHOCTH K YYaCTUIO B MPAKTHUECKOMN
JeATETbHOCTH KOJIOTMYECKOM HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKHM M OOIIECTBEHHOW NPAKTHKH,
OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYP, CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJIHUKYIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHNE SI3BIKOBOIl M UYMTATENLCKOW KYIbTYphl KaK CPEACTBAa B3AaMMOJCHCTBUS MEXKIy JIOJbMH M IIO3HAHUS MHPA;

NOHUMaHHe creun(uKu OMOJIOTHUH KaK HAyKH, OCO3HAHUA €€ PoiM B (POPMUPOBAHUU PAIMOHAIFHOTO HAYYHOTO MBILIUICHUS, CO3aHUU
IIEJIOCTHOTO MPEACTaBICHUS 00 OKpY)XalolleM MHpe KaKk O €AWHCTBE IPHPOJbI, YelOoBeKa M OOIIeCTBAa, B IO3HAHWU TPHPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHUS;

yOSKAEHHOCTD B 3HAYMMOCTH OMOJIOTHH JJIsl COBPEMEHHON [IUBHIIM3ALMH: 00ECIIEYeHUSI HOBOTO YPOBHS Pa3BUTHSI MEANIMHBL, CO3/IaHNE
NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX pellaTh PecypCcHbIEe MPOOIEMbl Pa3BUTHS YEIOBEUYECTBA, IOUCKA ITyTeH BBIXOJA U3 TII00ATBHBIX
9KOJIOTHYECKUX Mpo0ieM m olecredeHus Mmepexona K YCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPHPOJHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IOJYYEHHUH OWMOJIOTHYECKMX 3HAaHMH B MENAX IOBBIMICHHUS OOMEeH KyJIbTyphl, €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIIMOHATBHOM rpaMOTHOCTH 00y4Jarommxcs, popMupyemMoi mpu U3y4eHuu OnoIoTuH;

NOHMMAaHHE CYIITHOCTH METOJOB IO3HAHMS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BATH IOJTydaeMble 3HAHUS
JUIS aHATTM3a U OOBSCHEHHUS SIBJICHUN OKPYXKAIOIIEro MUPa M MPOUCXOAAIINX B HEM U3MEHEHHUH, YMEHHE JeNlaTh 0O0CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOLINXCS JAHHBIX C IEIIBIO MTOJyYESHHUS IOCTOBEPHBIX BBIBOIOB;
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CIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOIMUECKUE 3HAHUS /IS pEILIEHHs] TPO0JIEM B pealIbHBIX JKU3HEHHBIX CUTYalMsIX;

OCO3HAaHHE IICHHOCTH HAy4YHOW JCATEIBHOCTH, TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYI0 W HCCIENOBATENbCKYIO JESATEIBHOCTD
WHJUBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U caMO0OOpa30BaHUIO, K aKTUBHOMY TOJIYYE€HHUIO HOBBIX 3HaHUH 1O
OMOJIOTUU B COOTBETCTBUHU C )KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertamnpeaMeTHble pe3yabTaThl OCBOCHHS yueOHOTO mpenMeTa «bronorus» BKIIOYAIOT: 3HAYUMBIE 11 (POPMUPOBAHUS MUPOBO33PEHUS
00yJalomMXCs MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIeHayYHbIe MOHSTHS, OTPaKAIOMIME HEIOCTHOCTh HAYYHOH KapTHHBI MHUpa U
cneun(ruKy METOJOB MO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SIBJICHUE, MPOIECC, CUCTEMa, HayuyHBIH (pakT,
NPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEeIOBaHNEe, HAOIIOACHHE, H3MEPEHHUE, SKCIIEPUMEHT U JAPYIUX), YHUBEPCAIbHBIC
yueOHbIe neiicTBUs (TI03HaBaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIATUBHBIC), oOecnieunBatoye GopMupoBaHue (HyHKIMOHATBHONW TPAMOTHOCTH
U CONMANbHOW KOMIICTEHIMH OOYyYalolmIMXcCs, CIIOCOOHOCTh OOYYalOMMXCA  HCIIOJIB30BaTh  OCBOCHHBIE  MEXIUCHUILUTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHSI U YHUBEPCAIbHbIE yUeOHbIe eCTBUS B TTO3HABATEILHON M COIIMATIBLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUS ITPOTPAMMBI CPEJHETO 00IIEro 00pa30BaHMs JOJKHBI OTPAXKATh:

OBgJj1aeHNe YHHBEPCAIbLHBIMHU Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMMU:

1) 6a3oBble JorHUEeCKHUE TeHCTBUS:

CaMOCTOSITENILHO (POPMYJIHPOBATH U aKTyaJIHU3UPOBATh MPOOIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOSHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAJN3a, CUHTE3a, CPaBHEHUS, KiIaccu(uKaum, 0000IIeHus ),
PacKpbIBaTh CMBICT OMOJIOTUYECKUX TTOHITUH (BBIACTATH UX XapaKTepHbIe NPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHATHIMN);

OTIpeNeNATh IIeTN JESITEIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX IOCTHXKEHHS, COOTHOCUTH PE3yJbTaThl JACSITEIbHOCTU C
IIOCTABJICHHBIMH LIEIISIMU;

UCIIO0JIb30BaTh OMOJIOTHYECKUE MOHATUS ATl 00BbsACHEHUS (DAKTOB U SIBIICHUH KUBOW MPUPO/IBI;

CTPOUTD JIOTHYECKHUE PACCYXKICHHUS (MHIyKTUBHBIC, ISTYKTUBHBIC, TI0 aHAJIOTHH), BBISBIISATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B
paccMaTpUBaeMBbIX SIBICHUX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

IPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA JUIS NMPEACTABICHUS CYIIECTBEHHBIX CBSI3€Hl M OTHOIICHHWH B M3y4aeMbIX OMOJIOTHYECKHX
00BEKTax, a TAK)KE MPOTUBOPEUUI Pa3HOTO POJIa, BBIABICHHBIX B PA3IMYHBIX HH(POPMAITMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIAH PEHICHUS TPOOIEMBI C yIETOM aHAIN3a MEIOIINXCS MaTePHATIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLICHUBATh PUCKH MOCIIEACTBUHN IEATEILHOCTH;

KOOPJMHUPOBATH U BBIIIOTHATH pabOTy B YCIOBHSAX PEATbHOTO, BUPTYAJIHHOTO 1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIAeN0BaATENbCKHE 1€ CTBUS:
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BJIaJICTh HAaBBIKAMHU YUEOHO-HCCIIEIOBATEIBCKON U MMPOSKTHOU NIETEILHOCTH, HAaBBIKAMH pa3pemieHs po0IeM, CToCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY MTOMCKY METOJIOB PEIICHHSI MTPAKTHYECKUX 3a71a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TTO3HAHUS;

UCTIOJIb30BaTh PA3IUYHbIE BUJIBI ACATEIBHOCTH MO MOTYYSHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINY, TPEeoOPa30BaHUIO U IPUMEHEHHIO B
y4eOHBIX CUTYaIUsX, B TOM YHCJIE TIPH CO3/IaHUH YYEOHBIX U COIMAIILHBIX TPOEKTOB;

(GopMHpOBATH HAYYHBIH TUI MBIIUICHUS, BIQJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU TOHATHSIMH U METO/IaMU;

CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHON NEATETLHOCTH U )KU3HEHHBIX CUTYAIHX;

BBISIBIISITH [TPHYUHHO-CIICICTBEHHBIC CBSI3W M aKTYaJIM3UPOBAThH 3a]1ady, BBIIBUTATH THUIOTE3y €€ peIleHHs, HAXOIUTh apryMEHTBI s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHUH, 3a71aBaTh MapaMeTphl M KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh MOJTYUYCHHBIC B XOJIE€ PEIICHHS 33/1a4H PE3yIbTaThl, KPUTHUECKU OIEHUBATH UX JOCTOBEPHOCTH, IIPOTHO3HPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYILECTBIISATH IIEJICHANIPABICHHBII MMOMCK IEPEHOCa CPEJCTB U CIIOCOOO0B JCHCTBUS B MPO(PECCHOHATBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HECITEIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIC HJICH, TMpeljiaraTh OPWUTHHAIBHBIC TIOAXOAbl W PEUICHHs, CTaBHTh MPOOJIEMBI ¥ 3a/Ja4d, JOIMYCKAIOIIUe
QIbTEPHATUBHBIC PEILICHHS.

3) pabora ¢ nundopmanmeii:

OPUCHTHPOBATHCSI B PAa3IMYHBIX HMCTOYHUKAX WHMopManmuu (TekcTe yd4eOHOro TOCOOMs, HAYYHO-TIOMYISIPHON JIHTEparype,
OMOJIOTUYECKHX CIIOBApSAX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTEepHETE), aHATM3UPOBaTh MH(POPMAITUIO PA3TUYHBIX BUIOB U
(dopM mpeacTaBIeHHsI, KPUTHYECKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUHBOCTH;

dbopMyITUpOBaTh 3aPOCHl M MPUMEHSTHh PA3IMYHBbIE METOMABI MPH MOKWCKE U O0TOOpe OMonorudeckoi nHpopmanuu, HEOOXOAUMOUN IS
BBITTOJIHEHUS YICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCMHOJb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO
UCTIOJIB30BaHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (HOpMY MpeaCTaBlIeHHUs OHOJOrHYecKod WHpopMmanuu (cxembl, rpaduky, JUarpamMsl,
TaOIHIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIH SA3bIK B KAYECTBE CPEJICTBA MpHU padoTe ¢ OMOIOrnyeckoi nHpopManreii: IpUMEHSITh XUMHYECKUe, PU3NIecKue
¥ MaTeMaTHYECKUE 3HAKW U CUMBOJIBI, (hOpMYIIbl, a00peBHaTypy, HOMEHKIIATYPY, HCIIOJIb30BaTh U MPEe0OPa30BhIBATh 3HAKOBO-CUMBOINYECKUE
CpeACTBa HAIJISATHOCTH;

BJIJICTh HABBIKAMHU PACIIO3HABAHUS M 3alIUTHI HHpOpMauy, HHOOPMAIIMOHHON 0€30ITaCHOCTH JINYHOCTH.

OgiiajieHne YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH 1€HCTBUSIMH:

1) oOmenne:
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OCYIIECTBIISITh KOMMYHHMKAIIMU BO BCeX c(epax >KM3HHU, aKTUBHO y4aCTBOBaTh B JUAJIOTE WM JAMCKYCCHUHU IO CYHIECTBY 00CYXkIaeMoil
TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAaTh CYXJIEHHS OTHOCHTENIBHO BBIMIOJHEHHUS MpesiaraeMoi 3a7aud, YUUTHIBAaTh HHTEPECHl U
COTJIACOBAHHOCTH MO3UIUN JPYTUX YYACTHUKOB JIMAJIOTa WIH IUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOIICHUS, MOHMMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS
KOH(JIMKTHBIX CUTYalUil, yMETh CMSIr4aTh KOH(IUKTHI U BECTU IEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMH CIIOcO0aMu OOIICHHS M B3aWMOJCWUCTBUS, MOHHUMATh HAMEPEHHS APYTUX IIOJEH, MPOSBIATh YBaKUTEIBHOE
OTHOIIIEHUE K COOCCETHUKY U B KOPPEKTHOU (hopme GOopMYITHPOBATh CBOU BO3PAKECHHS;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB.

2) coBMeCTHas 1eATeIbHOCTh:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJbHOW pabOThl MpU pEIIeHWH OUOJOTHYECKOW MpoOIeMbl,
000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHHS TPYIIOBBIX (HOPM B3aMMOJICHCTBHSI PU PEIICHUH y4eOHOM 3a1a4u;

BBIOMPATh TEMAaTHUKy U METOABI COBMECTHBIX ICUCTBUI ¢ yu€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOrO YJeHAa KOJJICKTHBA,

NPUHUMATH L[E€IH COBMECTHOW NEeSTENbHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATH JAECUCTBUA MO €€ JOCTHKEHMIO: COCTaBJIATH IUIaH
JeMCTBUH, paclipeiesiATh POJU ¢ y4ETOM MHEHUI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OILICHUBATh Kaue€CTBO CBOETO BKJIaJa U Ka)KJOT0 YYaCTHHKA KOMaH/Ibl B OOLIHII pe3ynbTar o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MTPOEKTHI, OLIEHUBATh UJIEW C TIO3ULIMKA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TTO3UTHUBHOE CTPATETHYECKOE MOBEICHNE B PA3IMUYHBIX CUTYyalUsiX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHUE, OBITH
UHUITUATHBHBIM.

OBiageHne YHUBePCAJbLHBIMHU PeryJIATHBHBIMH A€l CTBUSMM:

1) camoopranusanmus:

UCIIOJIb30BaTh OMOIOTHYECKHUE 3HAHUS JJIsl BBISBICHHSI IPOOJIEM U X PEIICHUS B )KU3HEHHBIX U yUYCOHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWU IIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JCHUCTBHSX M MOCTYMKAaxX IO OTHOLICHHIO K
YKUBOM MPUPOE, CBOEMY 3J0POBBIO U 370POBbIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIIATH MTO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIISATH IPOOJIEMBI, CTABUTH M OPMYITUPOBATH COOCTBEHHBIC 33]a4H
B 00pa30BaTeNbHOM IEATENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTaBJIATh IUIAH pEHICHUs NpoOJeMbl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM;

pacmupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEIMOUYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKON SPYIUIIMHN B PA3HBIX O0JIACTSX 3HAHWM, IIOCTOSHHO MOBBIIIATH CBOU
00pa3oBaTenbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

19



JTaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIBTATOB LIEISIM;

BJIa/IETh HAaBbIKAMU MIO3HABATENbHOM peIeKCuu Kak OCO3HAHMS COBEPILIAEMBIX JEHCTBHUI U MBICIUTEIbHBIX MPOIIECCOB, X PE3YJIHTATOB
¥ OCHOBaHUH, UCTIOJIb30BaTh MPUEMBI pedIIeKCHUH JUTS OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMCTH OLICHUBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUS IO UX CHUIKCHUIO,

NPUHUMATh MOTHUBBI M apTYMEHTBI APYTUX MPH aHATIN3€ PE3YNIbTaTOB IEATEIbHOCTH;

3) npuHsiTHE Ce0HA U APYIUX:

MMPpUHHUMATDH CG6$I, IIOHUMasA CBOU HEAOCTATKM U JOCTOMHCTBA,

NPpUHUMATh MOTUBEI U apIYMEHTHI IPYIUX IIPU aHAIIN3€ PE3YILTAaTOB AEITEILHOCTH,

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

Pa3sBUBATH CHOCO6HOCTB MMOHUMATb MUP C MO3ULIUHN APYTOro YCIIOBCKA.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHHs mporpamMMmbl COO mo Omonoruu Ha 0a30BOM YpOBHE BKJIIOYAIOT crienuduueckue A yueOHOTO
npenmMera «buosorus» Hay4dHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBHI MO OCBOCHMIO, MHTEPIIPETAlMM U MpeoOpa3oBaHUIO 3HAHUM, BUJIbI
JESATENILHOCTH 110 TOJYYEHUIO0 HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWN B PA3JIMYHBIX YUYEOHBIX CHTYAIUSX, a TAKXKE B PEANbHBIX KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX ¢ Onojorueil. B mporpamMMe mpenMeTHbie pe3yabTaThl IPEACTABICHBI 110 ToAaM 00y4eHHS.

[IpenMeTHBIE pe3yabTaThl OCBOCHUS yueOHOTO IpeameTa «buonorusiy ¢ 10 knracce TOMTKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUH O MeCT€ W POJU OMOJOTMM B CHCTEME HAay4yHOTO 3HaHHSA €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHHUSI, O BKJIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHe 6MOJIOTHH, QYHKIMOHATBHON IPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COACPKAHME OMOJIOTMYECKHX TEPMUHOB U TOHSATHH: KU3Hb, KJIETKA, OpraHu3M, MeTabonn3M (0OMEH BEIIeCTB U
MPEBpAIICHUE SHEPTUH), TOMEOCTa3 (CaMOperyssnus), YpOBHEBas OpraHM3aIlvs >KHBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE (pPETPOMYKIIHS),
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHUE;

YMEHHME U3JlaraTh OMOJIOrHMYecKHe TeopHH (KJIETOYHasi, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJbHas 10TMa MOJEKYJISIPHOU OHOJIOTHM),
3akonbl (I'. Mennens, T. Moprana, H. V. BaBunoBa) u y4enus (0 IIeHTpax MHOT00Opasusi U MPOUCXOXKISHUS KyIbTypHbIX pactenuii H. .
BagunoBa), onpeaensTe rpaHUIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HAy4HOTO IO3HAHWS B OWOJIOTMH: HAONIOACHHE W ONMUCAHHE J>KUBBIX CHCTEM, IPOIECCOB W SIBICHUI,
OpraHu3alys U MPOBEJEHUE OHMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIABUIKEHHE TUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEeMBbIMU
BEJIMYMHAMU, OOBSICHEHUE TMOJYYCHHBIX PE3YyJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUN M 3aKOHOB, YMEHHUE JIeJaTh BHIBOJLI Ha
OCHOBaHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKM BUPYCOB, KJIETOK MIPOKAPHUOT U DYKAPUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, 0COOEHHOCTH MPOLIECCOB: 0OMEHa BEUIECTB U MPEBPAILCHUs SHEPTUHU B KJIETKE, (DOTOCHHTE3a, IIIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa, XeMOCHHTEe3a, MUT03a, MeH03a, OTUIOJOTBOPEHHUS, PA3MHOKEHUS, UHIUBUYaTHHOTO Pa3BUTHUS OpraHu3Ma (OHTOTCHE3);
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YMEHHE MPUMEHATH IOJYYEHHbIE 3HaHUA ISl OOBSCHEHUS OMOJOTMYECKHX IPOLIECCOB W SABJICHUU, IS MPUHATUS MPAKTHYECKUX
pelIeHni B MOBCEAHEBHOW >KM3HU C IIeNIbI0 oOecrieueHns 0e30MacHOCTH CBOETO 3[0POBBSl M 3/I0POBbS OKPYKAIOLIUX JIOAEH, cCOOMI0IeHUs
HOPM T'PaMOTHOTO TOBEJCHUS B OKPY)KAIOLIEH MPUPOTHON cpene, MOHUMaHUEe HEOOXOAWMOCTH HCIOIb30BAHUS JOCTHKEHUNA COBPEMEHHON
OMOJ0TUN ¥ OMOTEXHOJIOTUH JIsl pallMOHAIBHOTO MPUPOOIOIb30BAHMUS;

YMEHHE pelIaTh JIeMEHTapHbIE TeHETUYECKUE 3a/1a4ll HA MOHO- U IUTHOpPUIHOE CKpEelIMBaHKe, CLETIJICHHOE HACIeI0BaHUE, COCTABIIATh
CXEMbI MOHOTMOPUIHOTO CKPEIIUBAHMSI I IPeCKa3aHMsl HAClIeOBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJHATh JIA0OpPATOpHBIE W TPaKTHYECKHE padoThl, COOMIOAATh MpaBWia MpuU paboTe ¢ y4eOHBIM W JIa0OPATOPHBIM
obopymoBaHueM;

YMEHHE KPUTHYECKH OLICHWBATh M WHTEPIPETHUPOBATh MH(OpPMAIMIO OMOJOTHYECKOTO COJEp’KaHUs, BKIIOYAIOIIYIO ITICEBIOHAYYHbBIE
3HAHUS U3 PA3JIMYHBIX UCTOYHHKOB (CpEeICTBAa MAacCOBOM MH(pOpMAINU, HAyYHO-TIOMYJISIPHBIE MaTepHalibl), STHYECKHE aCIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

yYMEHHUE CO3/1aBaThb COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Ias OHONOTHYEeCKYl0 HH(POPMALMI0O W3 HECKOJIBKHX
MCTOYHUKOB, TPAMOTHO MCIOJIB30BaTh NOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmeTtHbIe pe3ynbTaThl OCBOeHUs yueOHoro npeamera «buonorus» é 11 knacce NOMKHBI OTPAXKATH!

c(OpMUPOBAHHOCTh 3HAHUH O MecTe W POJU OMOJOrMM B CHCTEME HAay4yHOTO 3HaHHSA €CTECTBEHHBIX HayK, B (opmMHpoBaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAZC POCCHMCKHUX M 3apYOEKHBIX YUEHBIX-OMOJIOTOB B
pasBuTHe 6MOJIOTHH, QYHKIMOHATLHON IPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 3a]1ay;

YMEHHUE pPacKpbIBaTh COACp)KaHUE OMOIOTMYECKUX TEPMHUHOB M TIOHATUMN: BUJ, MOMYISIUS, TeHO(MOH, 3BONIONUHUS, ABHKYIIHE CHUIIBI
(bakTOpBI) SBOJIONHH, TMPUCIIOCOOIEHHOCTh OPTraHW3MOB, BHI000pa30BaHWE, JKOJOTHYECKHE (PAKTOPBI, HSKOCHUCTEMA, MPOMYIEHTHI,
KOHCYMEHTBI, PeAYLEHTHI, e MUTaHHs, SKOJIOrHYecKas mupaMua, OuoreouneHos, onocgepa;

yMEHHME H3JaraTh Ouoioruueckue Tteopuu (dBomouuoHHass Teopus Y. JlapBuHa, cUHTeTHYecKash TEOpHUs HBOJIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojpiiieBoro cxonactsa K. M. bapa, uepeoBanus rnaBHbIX HarpasieHHi u myteit sBomonun A. H. CeBeprioBa, yueHus o
6uoctepe B. U. Bepnanckoro), onpenensTh rpaHULIbBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJeTh METOJaMH HAayYyHOrO MO3HAHMSA B OHOJOrMU: HAOIIOJACHHWE M ONMUCAHME JKUBBIX CHUCTEM, MPOIECCOB M SBICHMIA,
OpraHM3alys U MPOBEIEHUE OHMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIABUKEHHE TUIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEeMBbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYCHHBIX Pe3yJbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUN M 3aKOHOB, YMEHHE JIeNaTh BHIBOJbI Ha
OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIC MPU3HAKU CTPOCHUS OMOJOrMYeCKHX OOBEKTOB: BHUIOB, MOMYJSALIUN, MPOAYLUEHTOB, KOHCYMEHTOB,
pPENYLIEHTOB, OHOIE€OIICHO30B U JKOCHUCTEM, OCOOEHHOCTH TIIPOLIECCOB: HACIEACTBEHHOW HM3MEHUMBOCTH, €CTECTBEHHOro OTOOpa,
BUJI000pa30BaHus, MPUCIIOCOOJICHHOCTH OPraHU3MOB, JEUCTBUSA SKOJIOTMUECKUX (DaKTOPOB HA OPTraHM3MbI, MEPEHOCa BELIECTB M IOTOKA
SHEPTUU B IKOCUCTEMAX, AaHTPOIIOTCHHBIX U3MEHEHHUI B 9KOCHCTEMaxX CBOCH MECTHOCTH, KPYTrOBOPOTA BEIIECTB M OMOr€OXUMHUYECKUX ITUKIOB
B Ouocdepe;

yYMEHUE TPUMEHSTH IOJIyYE€HHBbIC 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKUX IMPOLIECCOB M SBICHHUH, JUIA MPHUHATUS MPAKTUYECKUX
pelIeHr B MOBCEIHEBHOW KHU3HU C I11eJIbl0 o0ecreyeHnus: Oe30MacHOCTH CBOETO 3/10pPOBbS U 370POBbsSl OKPYXAIOUINX JIIO/EH, COOI0IeHuUs

21



HOPM TPaMOTHOTO TIOBEJCHUS B OKPY)KAIOLICH MPHUPOTHON cpelie, MOHUMaHHEe HEOOXOIUMOCTH MCIOJIh30BAHUS TOCTHIKCHUN COBPEMEHHOMN
OHOJIOTHY TSl PAIlMOHAILHOTO TIPUPOAOTIOIH30BAHNUS;

YMEHHUE pellaTh 3JEeMEHTapHble OMOJIOrMYEecKHe 3aJadd, COCTABIATH CXEMbI IEepPeHOCca BEUIECTB W PHEPIUU B JKOCHcTeMax (LIeru
MTUTaHUA);

YMEHHUE BBIMOJHATh JIA0OpPaTOpHBIE W TMPaKTHYECKHE paboThl, COOMIOAaTh MpaBwia mpu paboTe ¢ ydyeOHBIM W J1aOOPATOPHBIM
o0opynoBaHueM;

yYMEHUE KPUTHUYECKH OIICHWBATh W WHTEPIPETHUPOBATH HMH(POPMAINIO OHOIOTHMYECKOTO COJACPKaHUS, BKIIOYAIOUIYIO IICEBIOHAYYHBIE
3HaHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeAcTBa MaccoBOM HMHQOpMalWU, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TTOOAIbHBIC
9KOJIOTUYECKHE TIPOOIEeMbI COBPEMEHHOCTH, ()OPMHUPOBATH TI0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

yYMEHHUE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIICHHUs, 0000IIas OHONOTHYEeCKYl0 HH(POPMALUI0O M3 HECKOJIBKHX
WCTOYHUKOB, TPAMOTHO MCIIOJIH30BATh MOHATHIHBIA anmapaTr OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuecTBo yacoB DueKTponHbie | JleSITeIbHOCTD yYUTE/IsA C y4eTOM
Ne HaumeHoBaHue pa3iesioB u Kounrposn | IlpakTnu (uu¢posBbie) pado4eii NporpaMMbl BOCIIUTAHUSA
n/n TeM MPOrpaMMbl Bcero bHbIE ecKHe o0pa3oBarteib
padoThI padoThI HbIe pecypchl
-IIpUMEHEHUE Ha YPOKe
WHTEPaKTUBHBIX (HOPM pabOTHI C
00yJaronuMucs;
-YCTaHOBJIEHUE JTOBEPUTEIbHBIX
bubnmoreka .
OTHONICHUN MEXy Me1arOrH4eCKiUM
1 buonorus kak Hayka 2 0.5 HOK pabOTHHUKOM U €ro 00yUJaIOLIMMHUCS;
https://m.edsoo.r
WTfA16292 -TIOJICPKUBATH B IETCKOM
KOJUJIEKTHBE JICTIOBYIO, IPYKETIOOHYIO
atMocdepy;
-oOYXIeHHE 00yUarOIIUXCsI
COOIOAATh Ha YPOKE OOIIECPHHSITHIE
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HOPMEI ITOBCICHUA.

-opraHusaius paboThl ¢ IOTy4aeMoi
Ha YpPOKE COIMAIBHO 3HAYUMOM
uH(popMalel — MHUIUUPOBAHUE €€

Bubnuoreka 06cy>KI[eHI/ISI, BBbICKa3bIBaHUA
JKuBbIe CHCTEMBI U UX IIOK 00yJaronMMucs CBOET0 MHEHUS TI0 €€
OpraHusanus https://m.edsoo.r | IIOBOZLY;
u/7f41¢292 -MCITOJIb30BaHHUE BOCITUTATEIIBHBIX
BO3MOKHOCTEH coJiep KaHusl yueOHOTO
MpeaMeTa yepes IEMOHCTPAIUIO
00yJaromuMcs IPUMEpOB
-opranu3anusi padoThl ¢ TOTy4aeMOi
Ha YpPOKE COIMATIbHO 3HAYUMOM
nHpopmaruen — THUITUUPOBAHHE €€
Bubmnoreka 00CyX/ICHUS, BEICKA3bIBAHUS
XUMHYECKHUH COCTaB U IIOK 00ydJaronMMucs CBOET0 MHEHUS TI0 €€
CTPOEHHE KIETKU https://m.edsoo.r | IOBOXY,
u/7f41¢292 -UCIIOJIb30BAHUE BOCIIMTATEIBHBIX
BO3MOXKHOCTEH COepKaHMs yIeOHOTO
MpeaMETa Yepes IEMOHCTPALUIO
00y4aromuMcs MpUMepOB.
HCIIOIb30BaHNE BOCITUTATEIbHBIX
BO3MOXKHOCTEH COepKaHMs yI1eOHOTO
bubnuoreka MpeaMETa Yepe3 IEMOHCTPALUIO
KuznenesTeabHOCTh KISTKH HOK 00y9IaIONIMCA TPHMEPOR
https://m.edsoo.r | OTBETCTBEHHOTO, IPAXKIAHCKOTO
u/7f41c292 TTOBEJICHUS, IPOSIBIICHUS

YeJIOBEKOIIOOUS U
T0OpOCEPICIHOCTH, Yepe3 TT0100p
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COOTBCTCTBYIOIIIMUX TCKCTOB JAJIA
YTCHUS, 3aaa4 AJid pCUICHUS,
MPOOJIEMHBIX CUTYallU st
oOcyxeHus B Kiacce.

-HCIIOJIb30BAaHNE BOCITUTATEIEHBIX
BO3MOXHOCTEH COJIep)KaHHs yIeOHOTo
IpenMeTa 4epe3 AeMOHCTPALNIo
00y4aromuMcst IpUMEpOB

Bubnuoteka OTBETCTBECHHOTI'O, I'PaXJaHCKOTO
Pazmuoxenue u
LHOK MIOBECHUS, IPOSABICHUS
WHJUBU1yaJIbHOE Pa3BUTHE 1
https://m.edsoo.r | YEIOBEKOIIOOUS M
OpraHU3MOB
p w/7f41¢292 JT0OpOCEPICYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3a/1a4 JJIs PELICHHUS,
MPOOJIEMHBIX CUTYallUd JJIst
oOcyxeHus B Kiacce.
-noOyX/IeHHE 00yUJarOIHUXCs
coOIOAaTh Ha yPOKE OOIICTIPUHSATHIC
HOPMBI TTOBEICHHUSI, TTPaBUIIa OOIIICHUS
CO CTapIIUMHU (TeJaroruyeCKuMu
paboOTHUKAMK) ¥ CBEPCTHUKAMU
bubmorexa (oOy4JaroIMMUCs ), TPUHITUIIBI
HacnencrseHHocts 1 HOK . ’
1.5 y4eOHON JUCITUTIIIMHBI U
U3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.r
CcaMOOpraHu3alliy;
W/741c292 P HHI

-IpUBJICYeHNE BHUMAHUS
00y4aronuxcs K IeHHOCTHOMY
aCMeKTy M3y4aeMbIX Ha ypoKax
SIBIICHUM, OpraHu3aIus ux padoThl ¢
MOJIy4aeMOi Ha YPOKE COLIMATIBLHO
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3HaYMMOU MH(popMarmen —
WHUIIUHPOBAHUE €€ 00CYKIeHUS,
BBICKA3bIBAaHUS 00Y4aIOLTMHUCS
CBOETO MHEHUS 110 €€ TOBO/Y,
BBIPAOOTKH CBOETO K HEH OTHOILICHUS.
- HHUIIMMPOBATH 00yYaromuXcs K
00CYXIEHUIO, BBICKA3bIBAHUIO CBOETO
MHEHHS, BBIPaOOTKE CBOETO
OTHOUIECHUS 10 IOBOJLY, TTOJTy4aeMOn
Ha ypOKE COIMaJIbHO 3HAYMMOM
uHpopManun

Cenexkuusi OpraHu3MoB.
OCHOBBI OMOTEXHOJIOTUH

bubmnoreka
HOK
https://m.edsoo.r
u/7f41¢292

. no0yX/1eHue 00yJaronmxcs
co0JIr01aTh Ha YPOKE OOIIENPUHSTHIC
HOPMBI TIOBE/ICHUS, MIPaBUIIa OOIICHUS
CO CTapIIMMU (TIeIarorHuecKUMU
pabOTHMKAaMH) U CBEPCTHUKAMHU
(oOy4JaroIMMUCs ), TPUHITUIIBI
y4eOHOH TUCIUIIIIHBI 1
caMOOpTaHU3aIUH.

-MO0YKACHHE 00YJaArOIIUXCS
coOIOAaTh Ha yPOKE OOIICTIPUHSATHIC
HOPMBI TIOBE/ICHUS, MPaBUIIa OOIICHUS
CO CTapIIUMHU (IIEAArOrHUECKUMHU
paboOTHUKAMK) ¥ CBEPCTHUKAMU
(oOy4JaroIMMUCs ), TPUHITUIIBI
y4eOHOM TUCIMITIIMHBI 1
caMOOpTaHU3aIH;
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-no0yX1eH1E 00yUaIOIINXCs
co0JIr01aTh Ha YPOKE OOIIENPUHSTHIC
HOPMBI TIOBE/ICHUS, MPaBUIIa OOIICHUS
CO CTapIIUMHU (ITEAarOrHYECKUMH
pabOTHUKAaMH) U CBEPCTHUKAMHU
(oOy4JaroIMMUCs ), TPUHITUTIBI
y4eOHOM TUCIUITIIMHBI 1
CaMOOpraHU3aIHH.

Pe3epBHOE Bpemst

bubmnoreka
HOK
https://m.edsoo.r
u/7t41¢292

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoandyecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcebl

JleITeIbHOCTD YYUTEJIs €
y4eToM padoyeil NpOrpaMMbl
BOCIIUTAHUS

DBOJTIOLIMOHHAS
ounosorus

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41cc74

- IPUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX (hOPM pabOTHI C
00ydJaronmMucs;

- YCTaHOBJICHUE JJOBEPHUTEIBHBIX
OTHOUIEHUN MEXIY
He1arornyeckuM pabOTHUKOM U
€ro 00y4arouMucs;

- IOIJICPKHUBATD B IETCKOM
KOJIJICKTHBE JICJIOBYIO,
IpyX)eno0Hyro aTMochepy;

- noOy>keHrne 00yJaroImuxcs
co0uro1aTh Ha YpOKe
OOIIECTTPUHATHIE HOPMBI
TIOBEJICHHSI.

Bo3uuksoOBeHne
U pa3sBUTHUE
JKA3HU Ha 3eMiie

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41cc74

- opraHu3anus padoTsl ¢
MOJIy4aeMOM Ha YpPOKE COIMAIILHO
3HAYUMOU MH(pOpManuen —
MHUIUHPOBAHUE ee 00CyKIeHus,
BBICKa3bIBaHUS 00yUYaIOLUTUMUCS
CBOET0 MHEHUS 110 €€ TIOBOJLY;

- CIIOJIb30BAHUE
BOCTIUTATEIbHBIX BO3MOKHOCTEHM
coJiepaHus yueOHOTO MpeIMeTa
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Yyepe3 IEMOHCTPALIUIO
00y4aromuMcs 1p * IpUMEHEHHE
Ha YpOKE MHTEPAKTUBHBIX (GOpM
paboThI C OOYJAFOIIIMUCS:
MHTEIJICKTYaJIbHBIX TP,
CTUMYJIHPYIOMINX
II03HABATEIbHYIO MOTHBALIUIO
00y4aromuXCs. IMEPOB.

Opranusmel 1
OKpYyKaroIas
cpena

Bbubnmuoreka [JOK
https://m.edsoo.ru/7f41cc74

. UCIIOJIb30BAHUE
BOCITUTATEIIHLHBIX BO3MOXKHOCTEH
coJiepaHus yaeOHOTO MpeaMeTa
4yepe3 IEMOHCTPALIUIO
00y4aromuMcst IpUMepoB
OTBETCTBEHHOT O, I'PAKJAHCKOTO
MIOBE/ICHHUS, TIPOSIBIICHUS
YEIIOBEKOTIOOHS 1
O0OPOCEPACYHOCTH, UYepes3
moa00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTEHHUSI, 33124 JIJIs
peteHwst, TPOOJIEMHBIX CHUTYaIui
TSt OOCY)KJICHHsI B KJ1acce.

. o0y KaeHne 00yJaromuxcs
co0uro1aTh Ha YpOKe
OOIICTTPUHATHIE HOPMBI
MIOBE/ICHHUS, TIPaBUIIa OOIICHUS CO
CTapIIUMU (TI€AarOrHIECKUMHU
pabOTHUKAaMH) U CBEPCTHUKAMHU
(oOy4JaroIMMUCs ), TPUHITUIIBI
y4eOHOM TUCIUILINHBI U
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caMOOpraHu3allnu;
. OOy XKJIeHUE 00yJarOITUXCS
co0JIr01aTh Ha YPOKE
OOIIENTPUHATHIE HOPMBI
TIOBEJICHHS, TIpaBUIIa OOIICHUS CO
cTapIMHu (MeJarornyecKuMu
pabOTHUKAMK) ¥ CBEPCTHUKAMU
(oOyuaronMucs ), TPUHIIAITHL
y4eOHOM TUCITUTUINHBI U
CaMOOpTaHU3aIUH.

. WCTIOJIb30BaHUE
BOCITUTATEILHBIX BO3MOXKHOCTEH
coJiepkaHus yaeOHOTO TpeaMeTa
4yepes IEMOHCTPAIIHIO
00y4aromuMcst IpUMepoB
OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBEICHUS, TIPOSBIICHUS
YeJIOBEKOIIOOUS U
JIO0OPOCEPACYHOCTH, UYepes3
moa00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTEHHUSI, 33124 JIJIs
pelIeHus, TpOOIEMHBIX CUTYyallul
TSt 00CYKIIEHUS B KJ1acce.

CooOmmectBa 1
JKOJIOTUYECKHUE
CHCTEMBI

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41cc74

. MHULIMAPOBATh
00yyaromuxcst K 00CyKIeHHUIO,
BBICKa3bIBAHUIO CBOETO MHEHHS,
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BBIPAOOTKE CBOETO OTHOIICHUS 110
IIOBOAY, II0JIy4a€MOU Ha ypPOKE
COLIMAJIbHO 3HAYMMOU

uH(pOpMaIIUH.
PesepBHOE BpeMs 2 bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74
OBILIEE
KOJIMYECTBO
YACOB I10 34 2.5
I[TPOI'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1. buonorus, 10 kmacc/ [Taceunux B.B., Kamenckuii A.A., Pyomos A.M. u np.; [lox
penakuueii [Taceunuka B.B. Aknroneproe o0miectBo «M3narensctBo «IIpocBerienne

2. bwuonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [Tox
penakuueit [Taceunnka B.B. Aknroneproe o0miectBo «M3narensctBo «IIpocBerienne

METOIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Meroandeckue ocoOust I YIUTENS;, TUJAKTUUECKIE MAaTePUAITBI 11 YPOKOB.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET

1. Poccuiickas 37eKTpOHHAs IKOJIa
2. http://school-collection.edu.ru/).«Eaunas komnexnus [udpossix OOpa3oBaTeIbHBIX

PecypcoB»

3. http://www.fcior.edu.ru/

4. www.bio.lseptember.ru — razera «buomorus»

5. www.bio.nature.ru — Hay4Hble HOBOCTH OMOJIOTUH

6. www.edios.ru — Di10c — HEHTp AUCTAHIIMOHHOTO 00pa30BaHUs

7. www.km.ru/education - yueOHbIe MaTepualibl U ciioBapH Ha caiite «Kupumt u Medoanit»
8. http://video.edu-lib.net — yueGHbIE PUITBMBI
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