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IHHOACHUTEJIBHASA 3AIIUCKA

IIpu pa3paboTke nporpammsl 0 OMOJIOTMM TEOPETHUECKYIO OCHOBY ISl ONPEAEICHUs MOAXO00B K (POPMUPOBAHUIO COAEPIKAHUS y4eOHOTrO
npeamera «buonorusi» cocraBuiu: koHuentyainbHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LIeJIel, CoAepKaHusl, pPe3yJbTaToOB
o0y4yeHus U TpeOOBAHUN K YPOBHIO HNOJATIOTOBKH BBIITYCKHHUKOB, MOJO0XKEHUS 00 OOIIMX LEISIX M NPUHIMIIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeqHero obmero oodpazoBanust B Poccuiickoit @enepanum, a Takxke MOJOXKEHUS O creruduke Onoaoruu, e€ 3Ha4eHUU B
MIO3HAHUU >KMBOM NPUPOABI M OOECIEYEHUHU CYIIECTBOBaHMS YelloBeuecKoro obmiectBa. COrjiacHO Ha3BAHHBIM IOJIOKEHHSIM, OMpEAETIeHbI
OCHOBHBIE (DYHKITHH ITPOTpaMMBbI 110 OHOJIOTHH U €€ CTPYKTYDA.

[Iporpamma 1o Ouosoruu A€t MpeiacTaBieHHe O LensX, o0 oOmied crpaTeruu OOy4eHUs, BOCIIUTAHMS U PA3BUTHUA, OOydaroIIUXCs
cpeacTBaMu yueOHOro npeamera «bruosorusy, onpenenser 00s3aTeIbHOE TPEIMETHOE COJIEPKAHNE, €TO CTPYKTYPY, pacipeaeieHne o pas3aenam
U TeMaM, peKOMEHAYEMYIO MOCJI€I0BAaTEIbHOCTh U3YUEHUs yUeOHOro MaTepHaia ¢ y4éTOM MEXITPEIMETHBIX U BHYTPUIIPEMETHBIX CBSA3EH, JOTUKU
00pa3oBaTENBFHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOIINXCAL.

B nporpamme o OMoI0riM TaKkKe yUUTBHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM JIMYHOCTHBIM, METAIPEIMETHBIM U IIPEIMETHBIM pe3yJbTaTaM
o0y4yeHus B (POpPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOH JAEATEIbHOCTH/y4eOHBIX ACUCTBUM, OOYUYAIOMIMXCS 1O OCBOCHHIO
cojiep>KaHusl OMOJIOTHYECKOTr0 00pa30BaHuUs.

B nporpamme no 6uonoruu (10-11 xnaccel, 0a30BbIil ypOBEHb) peaii30BaH MPUHIIUI IPEEMCTBEHHOCTH B U3yYEHUH OMOJIOrUH, Oiaronaps
yeMy B HeW MpOCMaTpUBAeTCsl HApPaBICHHOCTh HAa PAa3BUTHE 3HAaHUI, CBS3aHHBIX C (DOPMUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
[EHHOCTHBIX OPUEHTAIlMI JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEICTaBICHHH O 3J0POBOM 00pa3e JKM3HM U OEpeKHBIM OTHOIICHHEM K
OKpy>Katolei mpupoHoi cpeze. [ToaroMmy Hapsay ¢ u3yueHrneM oo11e0noI0rHIecKuX TEOpUH, a TAKKE 3HAHUH O CTPOSHUH JKUBBIX CUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX IPOIECCOB B MPOrpaMMe MO OMOJIOTHH YAEJICHO BHUMAaHHE HCIOJB30BAHUIO TTONYYEHHBIX
3HaHUI B MOBCEITHEBHOM KU3HU JUIs peIlIeHUs IPUKIIAJIHBIX 3a/1a4, B TOM YHciie: MPOQUIaKTUKN HACIECTBEHHBIX 3a00JI€BaHUI YeJI0BeKa, MeJUKO-
TeHETUYECKOTr0 KOHCYJIBTUPOBAaHMSI, 0OOCHOBAHMS HSKOJIOTMUECKU I€1ecO00pa3HOro IMOBEACHMSI B OKpYXKAlOUIeH NpUpOAHOW cpene, aHaiau3a
BIIMSIHUSA XO3SHCTBEHHON JIeATEIbHOCTH YeJIOBEKAa Ha COCTOSHUE MPUPOJHBIX M MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHUS K IPUKIIaIHON
HaNPaBJICHHOCTH y4eOHOTO mpeamMeTa «bromorusy mpoJuKToBaHO HEOOXOIMMOCTHIO 00ECTIEYeHHUs YCIOBHUN ISl PEIICHHs OJHON U3 aKTyalbHBIX
3aja4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHMs, KOTOpas IMpeanojaraeT (pOpMHpPOBaHUE y OOYyYarolUXcs CIIOCOOHOCTH aJalTHUPOBATHCS K
M3MEHEHHSIM JMHAMUYHO Pa3BUBAIOIIECTOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero ooumero o0pa3oBaHHUs 3aHMMaeT BakHoe MecTo. OHa obecneunBaeT (OPMHUPOBAHHME Y OOYHYAIOLIMXCS
MPEJCTAaBICHUI O HAYYHOH KapTHHE MHpa, pacluIupsieT W 0000IIaeT 3HAHUS O JKUBOW MPUPOJE, €€ OTIMYMTENFHBIX MPH3HAKaX — YPOBHEBOM
OpraHU3aIMH U HBOJIOIMH, CO3AET YCIOBUS IS TO3HAHUS 3aKOHOB )KHMBOM NPHUPOIbl, GOpMUPOBaHUS (HYHKIIMOHATBHON I'PAMOTHOCTH, HABBIKOB
3JI0pOBOTO U 6e30macHOro o0pasa >KU3HH, SKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOLIEHHS K KUBOM MPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHue OMONIOTHS MMEET TakXe I peIleHUs] BOCIMTATENBHBIX M PA3BHUBAIOLIMX 3a/lady CPEIHEro oO0Ilero oOpa3oBaHMA,
COITMANTM3AN OOydJaromuxcs. V3ydeHne Onoioruu oOecriednBaeT YCIOBUS sl (POPMHUPOBAHUS WHTEIUIEKTYaIbHBIX, KOMMYHHKAIIHOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOH KYJIBTYphI, CIOCOOCTBYET MHTErpalMyd OHMOJIOTMYECKUX 3HAHUM C NPEACTABICHUSMHU M3 JPYTUX



y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U reorpadun. Ha3BaHHbIE OJI0OXKEHMS O MpeAHAa3HAaYeHNU y4eOHoro npenmera «buosorus»
COCTABHJIM OCHOBY JUISL OTIPE/ICTICHHUS TOJIX0I0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COJEPIKAHMS, IPEACTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT10op coxpepkanus ydeOHoro mpenmera «buosnorus» Ha 0a30BOM ypOBHE OCYLIECTBIEH € MO3ULUH KYJIbTypOCOOOpPa3HOro IMOAXOJa, B
COOTBETCTBHH C KOTOPHIM O00yYaroIuecst JOJDKHBI OCBOUTH 3HAHUS U YMEHHS, 3HAYUMBIE 1151 HOpMUpPOBaHUS OOIIEH KyJIbTYphI, ONPEACISIOIINe
aJIeKBaTHOE IIOBEJCHUE YEJIOBEKAa B OKpY’KaIOLIeH NpUPOAHOI cpele, BOCTpeOOBAHHBIE B MOBCEIHEBHOMN JKU3HU U MPAKTUYECKOM JEeSTEIbHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHUN 3aHMMAIOT 3JEMEHTBI COJCpPKAaHUSA, KOTOPBIE CIyKAaT OCHOBOW JJisi (POPMHUPOBAHUS IMPEICTABICHUHA O
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHUpA M LEHHOCTHBIX OPUEHTALUAX JIMYHOCTHU, CIIOCOOCTBYIOIIMX I'yMaHM3allUU OMOJIOIMYECKOIo
o0Opa3oBaHwUs.

CrtpyKkTypHpoBaHuEe cOoAep)KaHUs y4eOHOro marepuajga B Iporpamme Mo OMOJOIMM OCYLIECTBIEHO C Y4ETOM IPUOPUTETHOIO 3HAYECHHUS
3HAaHUN 00 OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOM MPUPOABI, O €€ YPOBHEBOW OpraHU3alliy U 3BOJIOLUU. B COOTBETCTBUM C 3TUM B CTPYKTYype
yueOHoro npeamera «buosaorus BblIENIEHbI ClIEAYIOIINE ColepKaTeNbHble TUHUN: «brosorus kak Hayka. MeTobl Hay4yHOro no3HaHus», «Knerka
Kak Omojornyeckasi cucremay, «OpranusM Kak OHoyiorndeckas cucremay, «CrucreMa 1 MHOrooOpa3ue OpraHudeckoro MUpay, « DBOIIOIUS JKUBO
IIPUPOABD), «IKOCUCTEMBI U IIPUCYLINE UM 3aKOHOMEPHOCTH.

Lenp wu3ydyenuss ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIQJIeHHE OOYYAIOMIMMUCS 3HAHUSMH O CTPYKTYpPHO-
(GYHKIMOHATIBHON OpraHU3aLMU KUBBIX CUCTEM Pa3HOI'0 paHra U NpuoOpeTeHne YMEHUH MCIIOb30BaTh 3TU 3HAHUSA JUIsl TPAaMOTHBIX JACHCTBUI B
OTHOIIIEHUU O0BEKTOB JKUBOM IPUPOJIBI U PELLIEHUS PAa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JlocTrkeHue 1esn u3ydeHus yueonoro npenmera «buonorus» Ha 6a30BOM ypoBHE 00€CIIeUHUBACTCS PELICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAaHHUUH O OMOJIOTMYECKUX TEOPHSIX, YUYEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSAX, I'MIIOTE3aX, IpaBuUiax,
CITy’KalllUX OCHOBOW 17151 (POPMHUPOBAHMS NPEACTABICHUN O €CTECTBEHHO-HAYyYHOM KapTHHE MHMpa, O METO/aX HAy4HOIo MO3HAHMs, CTPOSHHH,
MHOT000pa3suu U OCOOEHHOCTSX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluy, BBIJAIOUINXCS OTKPBITHUSX U COBPEMEHHBIX HCCIEIOBaHUIX B
OnoyIoruu;

(dbopMupoBaHue y 00y4aroIUXCsl TO3HABATENIbHbIX, HHTEJJIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B Mpoliecce aHaIM3a JAHHBIX O MYTSIX
pa3BUTH B OMOJIOTMU HAYYHBIX B3IJIAA0B, HJIEH U MOJX0/I0B K U3yUEHUIO KHUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3allu;

CTaHOBJIEHHE Yy OOywaroumxcs oOmel KyJabTyphl, (PYHKIMOHAIBLHOM IPaMOTHOCTH, pa3BUTHE YMEHUU OOBSACHATH U OLIEHUBATh SIBICHUS
OKpY>KaloIlero MUpa >KMBOM MPHUPO/Ibl HA OCHOBAaHUM 3HAHUH U OIBITA, MOJyYEHHBIX IPU U3YYEHUH OMOJIOTUH;

(dbopMupoBaHHE Y 00YYarOIIMUXCS YMEHUHM WIIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKUX 3HAHMM B MPAKTHUECKOM JESTENIbHOCTH YeIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIIOTUH 1 arpoOHMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEJIOBEKOM JKHBOM MPUPOJbI, HEOOXOAMMOCTH OEpeKHOTO0 OTHOIICHHS K Hell,
COOJIIOICHUSI STUUECKUX HOPM IIPH MPOBEACHUN OMOJIOTHYECKUX UCCIIEI0BaHU;

OCO3HAaHWE LEHHOCTH OHOJIOTMYECKUX 3HAHWM [JI MOBBILICHUS YPOBHS 3KOJOTWYECKOM KYIbTYphl, ISl (POPMUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

MIpUMEHEHNE TPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEAHEBHON YKU3HU ISl OLIEHKH TMOCJIEICTBUN CBOEH A€ TENbHOCTH MO OTHOIIEHUIO K
OKpYy>Karolel cpesie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBAaHHE U COOJIIOICHHE Mep NMPOPUIAKTHKH 3a00J€BaHHMA.



B cucreme cpennero o6mero oopa3zoBanus «buonorus», nzydaemasi Ha 6a30BOM ypOBHE, SIBIISICTCS 005S3aTEIbHBIM yUY€OHBIM MIPEIMETOM,
BXO/ISIIIIUM B COCTaB MPEAMETHOM 001acTi «ECTeCTBEHHO-HAyYHBIE TIPEAMETHD».

[IpennaraemMslii B mporpaMme 1o OUOJIOruy NepeyeHb Jad0paTOPHBIX U MPAKTUYECKUX PabOT ABIISAETCS pEeKOMEHAATEIbHBIM, YIUTEIb IeIacT
BBIOOp MPOBENCHHS JTa0OPATOPHBIX pabOT M ONBITOB C YYETOM HHIMBUAYAIBHBIX OCOOCHHOCTEW OOYYarOIIUXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJlaHu}, peAslaraéMbIX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOI'O AK3aMeHa M0 OMOJIOTHH.

Jlannasi pabouasi mporpaMma COOTBETCTBYET (perepanbHOil paboueil mporpaMme COOTBETCTBYIOIIETO YPOBHSI 00pa30BaHMA, YTBEPKAEHHOU
nporpammoit MunucrtepctBa npocenieHus Poccutickoit @enepanun ot 18.05.2023 Ne 371.

[Tpu pa3paboTke yueOHOI mporpaMmbl UCTIONB30BaH «KOHCTPYKTOp pabouux mporpaMmm», pa3MeIIEHHbIN Ha noprane «EauHoe conepxanue
obmero obpaszoBanusi» 1o aapecy https://edsoo.ru/konstruktor-rabochih-proqramm/.

Jist u3ydenust Ouosoruu Ha 6a30BOM YPOBHE CpeJiHEero 001ero oopazoBanust orBoauTcst 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henenio),
B 11 kmacce — 34 gaca (1 yac B Hezelo).



COJEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsA3b OMOJIOTUH € OOIIECTBEHHBIMU, TEXHUYECKMMHU U APYTMMH €CTECTBEHHBIMH HayKaMu, (puiocoduel, STUKOH, 3CTETUK O
u ipaBoM. Posb Ouosoruu B opMHpPOBaHUN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HAYK.
Mertoabl MO3HaHUS KUBOM NMpHpoJbl (HaOIIO[EHUE, SKCIEPUMEHT, ONMCaHHUe, U3MEpeHHue, Kiaccudukauus, MOAECIUPOBaHHUE, CTaTUCTHYECKas
00paboTKa TaHHBIX).
Hemouncrpaumu: [loptpersr: Y. dapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.
TaOmuip! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TIPUPOJIBI».
JlaGopaTopHble U NpaKTHYecKue padoThbl:
[Tpaktuyeckas padora Ne 1. «Mcnonp30BaHMe pa3TMYHBIX METOJIOB ITPH U3YUYEHUH OHMOJIOTHYECKUX OOBEKTOBY.
Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,
JXussie cucrempl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHust Ononorun. OTINYne )KUBBIX CHCTEM OT HEOPTaHWYECKON MPUPOJIBI.
CpoiicTBa OMocHcTeM M HMX pa3HoOoOpaszue. YPOBHM OpraHu3allid OMOCHCTEM: MOJIEKYJISPHBIN, KIIETOYHBIM, TKaHEBbIH, OpPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTUIECKHH ), OMOCHEPHBIH.
Jemoncrpanuu: Tabnuuel u cxembl: «OCHOBHBIE IPU3HAKH KU3HW», «Y POBHU OPTaHU3ALUH KUBOH IPUPOIBI».
O6opynoBanue: Mojaens Moiekyisl JJHK.
Tema 3. XuMn4ecknii COCTaB M CTPOEHHE KJIETKH.
XUMHYECKUH COCTaB KIETKU. XUMHUECKHUE AJIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEHThI. Bosia 1 MUHEepalibHbIE BELLIECTBA.
@OyHKIIUMY BOABI 1 MUHEPAJIbHBIX BelecTB B KieTke. [lognepkanne ocMoTHueckoro 6anaHca.
benku. CocraB u crpoeHne 0enkoB. AMUHOKHCIOTH — MOHOMEPHI OesikoB. HesamennmMble u 3aMeHNMble aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB.
VYpoBHHM CTPYKTYphl O€NKOBOH MOJEKysbl (MEepBUYHAs, BTOPHYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XMMHUECKHE CBOHCTBA OEJIKOB.
buonoruueckue pyHKIMU OEIKOB.
®depMeHTHl — OuoJiornueckue karaausaTopbl. CTpoeHue pepMeHTa: akTUBHBIM LIEHTp, cyOcTpaTHas crenuduuHocts. KodepmeHnTsl. BuTaMuHsl.
OTinuus GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.
VYraeBoasl: MOHOcaxapuipl (TJIIOK03a, pubo3a M Je30KcHpubo03a), Aucaxapuibl (caxaposa, JIAKTO3a) M IOJIMCaxapuibl (Kpaxmai, TJIHKOTEH,
netono3a). buonoruueckue GyHKIUU yriieBOAOB.
Jlunuasl: Tpurauuepusl, Gocomunuasl, crepoussl. I'uapodunbHo-ruapodobHbie cBolicTBa. buonornueckue ¢pyHkuun nunuaoB. CpaBHeHHE
YTJI€BO/I0B, OETIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTUU.
Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMEpBI HykJIeHHOBBIX KucioT. Ctpoenue u ¢pynkuun JJHK. Ctpoenue u pynkunu PHK.
Bunst PHK. AT®: crpoenue u ¢pyHKITHN.
[MuTonorus — Hayka o kieTke. Knerounas Teopus — npuMep B3aUMOACHCTBUS UK U (aKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHSI KIETKH.
Krnerka kak 1nienoctHas kuBas cuctema. O0mine Npu3Haky KJIETOK: 3aMKHYTasi Hapy»kHass MmeMOpana, monekynbl JIHK kak renetnueckuii annapar,
crcTeMa cuHTe3a Oellka.



Tunel KJIETOK: dyKapHOTHYECKass W MpokapuoThdeckas. OCoOOCHHOCTH CTPOCHHS MPOKAPHOTHYECKON KieTkH. KierouHas cTeHka OaKTepHid.
CrtpoeHue 3ykapuoTu4ecKoi kieTku. OCHOBHBIC OTIMYUS PACTUTEIBHON, )KUBOTHOW U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX (pyHknuu. Ilnazmatuueckass memOpaHa, e€ CBOMCTBA M (DYHKIUH.
[uronnazma u e€ opranoupl. OnHomMeMOpaHHble opraHon bl kiaeTku: D1IC, annapar ["osbxu, 130comsl. [1oyaBTOHOMHBIE OPraHOMIbI KJIETKHU:
MUTOXOHAPHH, I1acTUuAbL [IponcxoxaeHre MUTOXOHIpUH U racTul. Buasl mnactu. HememOpaHHbIe OpraHOU bl KJIETKH: puOOCOMBI, KJIETOUHBIH
LIEHTP, UEHTPUOJIN, PECHUYKH, )KTYTUKU. DYHKIIMY OpraHOUI0B KJIETKU. BritoueHus.

Snpo — perynsaTopHslii HeHTp kiieTku. CTpoeHue sapa: saepHast 000JI04Ka, Kapuomia3Ma, XpOMaTHH, SAPHIILKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

Hemoncrpaumu: [Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M.
bap. [Inarpammel: «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXKUBOW IIPUPOE», «PacnpenesieHre XUMHUYECKUX 3JIEMEHTOB B )KMBOM IIPUPOJE».
Tabmuuel u cxemsl: «llepuoguueckass Tabnuua XUMUYECKHUX 3J€MEHTOB», «CTpoeHHMe MOJeKylbl Bojabl», «buocunres Oenka», «CtpoeHue
MoJieKybl Oenkay, «Ctpoenne ¢epmenta», «Hyxmennosbie kuciotel. JJHK», «Crtpoenme monexynst AT®», «CtpoeHne 3yKapuOTHYECKOI
KIETKN», «CTpOEHHE )KUBOTHOM KIETKN», «CTPOCHUE PACTUTENBHOM KIETKN», «CTpOEHUE IPOKApUOTHUECKOH KIIETKW», «CTpOEHHE Sapa KIETKN»,
«YTneBoasl», «JINTIHab.

OO6opynoBaHMe: CBETOBOM MHKPOCKON, OOOpYyJOBaHUE JUIsl IpPOBEACHUS HAOMIONEHUM, W3MEpeHu#, SKCIEPUMEHTOB, MHUKPOIIpENnaparhl
PaCTUTENbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

JlaGopatopnas pabora Ne 1. «/3yueHne KaTalTuTHIECKO aKTUBHOCTH (PepPMEHTOB (HA IPUMEpPE aMUJIa3bl WM KaTala3bl).

JlaGopatopHnas pabota Ne 2. «/M3yueHue cTpoeHUs KIETOK PAaCTeHUH, )KUBOTHBIX U OAKTEPHIA 1101 MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpenaparax u
UX OIUCAHHEY.

Tema 4. ZKusHenessTeJIbHOCTD KJIECTKH.

OOMmeH BelecTB, WM MeTaboIu3M. ACCUMUISAIUS (TJTACTUYECKUM OOMEH) M TUCCUMUISILMS (SHEPreTUUeCKUid 0OMEH) — JIB€ CTOPOHBI €IMHOIO
nporecca Mmerabonusma. Poiib 3aKOHOB COXpaHEHUs BEILIECTB U YHEPTUU B TOHUMAaHUHU MeTaboJIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rerepoTpo@HbIi. Posib hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas (a3bl porocunTesa. Peakuun porocuntesa. I hekTuBHOCT hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A TSl )KU3HU
Ha 3emJe. BiusHue ycnoBuii cpesibl Ha POTOCHHTE3 U CLIOCOOBI MOBBILIEHHSI €0 MTPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHH.

XeMocuHTe3. XeMOCHHTE3UpYolue 0akTepuu. 3HaYeHHE XeMOCUHTE3a /ISl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KieTKe. PaciiernsieHre BelecTB, BblIeJIeHHE U aKKyMYJIMPOBAaHUE YJHEPTHH B KJIETKE. DTarbl YHEPreTHUecKoro oOMeHa.
I'mukonu3. bposkenue u ero Buasl. KucioponHoe okucieHue, WM kietoyHoe apixanue. OkucnutensHoe dochopunrpoBanue. DPPeKTUBHOCTD
SHEPreTHYecKOro oOMeHa.

Peakniiun marpuuHoro cunresa. ['enernueckas nndopmanus u JJHK. Peanuzanus renerndyeckoit nHpopmaruu B Kietke. ['eHeTHUecKuil Ko U ero
cBoiictBa. Tpanckpunuus — matpuunbiii cunte3 PHK. Tpancnsuus — 6uocunTe3 6enka. Jtansl TpaHcasuuu. KoaupoBanue aMuHOKUCIOT. Posib
pubocom B OmocuHTe3€e Oernka.



Hexnerounsie hopmbl sxu3Hu — BUpychl. ctopus otkpeiTus BupycoB (. . UBanoBckumif). OCOOCHHOCTH CTPOEHUS M )KU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. bone3nu pacTeHuii, KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunura yenoseka (BUY) — Bo3Oyaurens
CIIM[Ia. OGpaTHas TpaHCKPHUIIMS, peBepTa3a U HHTerpasa. [IpoduiakTuka pacipocTpaHeHHUsI BUPYCHBIX 3a00JICBaHHIA.

Jemoncrpanun: [loprpersi: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsizes.

Tabmuup! u cxembl: «Tunel muTanusy, «MeTadboauzm», «KMUTOXOHAPHUSY, « DHEPTETUIECKUN 00MEH Y, «XoporutacTy, «DotocuHTe3y, «CTpoeHne
JHK», «Ctpoenue u pyHKIIMOHHpOBaHUE reHay, «CuHTe3 Oenkay, «I eneTnueckuit koay, «Bupyce», «bakrepuodarny, «CTpoeHue U )KU3HECHHBIH
nukn pupyca CITM/]a, 6akrepuodaray, «Pemmkamms JJHK».

Ob6opynoBanue: Mmoaenu-ammnkanuu «Y apoenne JJHK u tpanckpunusy, «buocunres 6enkay, «CTpoeHue KIETKN», Moenb cTpykTypsl JTHK.
Tema 5. Pa3MHOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Knerounbrii 1K, WM SKW3HEHHBIH UK KieTku. MuTepdaza m mumros. Ilpomecch, mporekaromue B umHTepdase. Permmkamus — peakuus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIM HAa0Op — KapHOTHUIl. J{MIJIOMIHBIA U TalUIOWAHBI XPOMOCOMHBIE HAOOPHI.
Xpomartusl. LluTonorndyeckre OCHOBBI pa3MHOXKEHUS U MHIUBUAYAIbHOIO Pa3BUTHUSL OPIaHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. IIpouecchl, npoucxoasdinye Ha pa3HbIX CTaIUsAX MUTO3a. BUOIOrnYecKuii CMbICII MUTO3A.
[IporpamMmmupyemas rudesnb KIETKH — aloInTo3.

@opMbl pa3MHOXKEHHS OPTraHM3MOB: Oecroysioe U TMoJIoBoe. Buapl Oecnonoro pa3sMHOXKEHHS: JeleHHE HAIBOE, IOYKOBAHHE OJHO- H
MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHNE, BET€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JJIs CEJIEKIIUH.
[TonoBoe pa3MHOKEHHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Meiio3. Cranuu meiioza. [Iponeccsl, npoucxoasdiue Ha ctaauax meiosa. IloBenenue xpomocom B meitoze. Kpoccunrosep. buonornyeckuit cMbIci
Y 3HAYECHHUE MEHO03a.

["amerorenes — npoiiecc 00pa3oBaHus MMOJOBBIX KJIETOK Y )KUBOTHBIX. [To/10BBIE %Kee3bl: CeMEHHUKU U IMUHUKH. OOpa3oBaHKe U pa3BUTHE MOJTOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SHIEKIeTKa) — clepMmaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOEHMS SHMIEKIETOK M CHEepMaTO30HJIOB.
OmnonotBopenue. [laprenorenes.

WupuBuayansHOoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (AMOpHOreHe3). DTanbl SMOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, racTpyisiius, opranorenes. I[loctamOpruonanbHoe pazputue. TUIbl TOCTIMOPHOHATBHOTO Pa3BUTHUS: MPAMOE, HEMPSIMOE
(mmunHOYHOE). BiustHue cpesibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOI'O PaCTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuis! 1 cxembl: «POpMBI pa3MHOKEHUSI OPTraHU3MOBY, «JIBOMHOE OIUIOJOTBOPEHHE y IIBETKOBBIX pacTeHMI», «BererarnBHOe pa3MHOKEHHE
pacteHuit», «/lenenue knetku 6akrepuii», «CTpoeHHE MONOBBIX KIETOK», «CTpoeHne XpoMocombl», «KneTounslii nukimy, «Pemnukamus JJHK»,
«Muto3», «Meitosz», «lIpsamoe u HenpsMoe pa3BUTHEY, «[ 'aMeTOreHe3 y MIIEKOIUTAIOIUX U YeI0BeKa», «OCHOBHBIE CTalU OHTOTECHE3a.
Ob6opynoBaHue: MUKPOCKOII, MUKpoIpenapatsl «CriepMaTo301Ibl MICKOIUTAIOIIETr0», «IHIeKIeTka MIeKoUTaromeroy, «Kapuokunes B KieTkax
KOpeIIKa JTyKay, MarHuTHas: MOJIeNIb-anuInkaius «/lenenue knetkn», monens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:



Jlaboparopnast pa6ota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEITKa JIyKa Ha TOTOBBIX MUKpPOIIperiapaTax.

Jlaboparopnas pabota Ne 4. «M3yueHue CTPOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MHKPOIIPEIIapaTaxy.

Tema 6. HacsieicTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaun renetrku. Mctopust pa3BUTHs reHETUKHU. PoJjib LIUTONOTUU U SMOPUOJIOTUU B CTAHOBJIGHUU TeHETUKH. BKiag poccuiickux u
3apyOeKHBIX YYEHBIX B PAa3BUTHUE TE€HETUKU. METOJbl IeHETHKH (THOPUIOIOTUYECKUI, IUTOT€HETUUYECKHM, MOJEKYISIPHO-TEHETHUECKUN).
OcHOBHBIE TeHEeTUYECKHE MOHATHS. [ eHeTHYecKas CUMBOJIMKA, UCTIOJIb3yeMast B CXEMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJeI0BaHUS NMPU3HAKOB, ycTaHOBIEeHHBIE . MenneneM. MoHorubpuaHoe ckpeuBanue. 3aKoH €AMHO-00pa3usi THOPUI0B
MepBoro nokoJyieHus. [IpaBuino noMuHUpOBaHus. 3aKOH pacillelJIeHUs TPU3HAKOB. [ umnore3a ynctotel rameT. [loHOe 1 HeMoIHOe JTOMUHUPOBAHUE.
JurubpuaHoe ckpeniyBaHue. 3aKOH HE3aBUCHUMOIO HAacjelIOBaHUS MPHU3HAKOB. llUToreHeTnyeckue OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUA.
AHanmm3upyrolee ckpenuBanue. Vcrmonp30BaHne aHATH3UPYIONIETO CKPEIUBAHUS IS OTPECIICHUS TEHOTHIIA OCOOH.

CuerieHHoe HacneoBanue npu3HakoB. Pabora T. Moprana no ciriernyiieHHOMY HaclieJJOBaHHIO TeHOB. HapyliieHue crienyieHus TeHOB B pe3ylbTaTe
KpPOCCHHIOBEpa. XpOMOCOMHAas TE€OPUS HACIECACTBEHHOCTH. | €eHETUUECKHE KAPTHI.

I'enetnka moma. XpoMOCOMHOE oOmIpeaesieHue Moyia. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbleé M TIeTepOraMeTHbBIE OPTaHU3MBI.
HacnenoBanue nprsHakoB, CHEIJIEHHBIX C TIOJIOM.

N3menunBoCTh. BU1bl ”3BMEHUMBOCTU: HEHACIIECTBEHHAs U HACJIEICTBEHHAs. POJib cpe/ibl B HEHACIEICTBEHHON U3MEHUMBOCTU. XapaKTepUCTUKA
MOIU(PHUKAITMOHHON W3MEHUYMBOCTH. BapualimoHHbBIN psil M BapranoHHas KpuBas. Hopma peaknuu npusHaka. KonmdecTBeHHbIC U KAYECTBEHHBIC
MPU3HAKU U UX HOpMa peakuuu. CBolcTBa MOIM(DUKAIIMOHHONW H3MEHYUBOCTH.

HacneacrBennas, uinm reHoTUNIUYECKast, U3MEHYMBOCTh. KoMOUHAaTUBHAS M3MEHUMBOCTh. Mei03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATHBHON
M3MEHYMBOCTH. MyTalmoHHass W3MEHYUBOCTh. Knaccudukaius mMyTanuil: TeHHble, XpOMOCOMHBIE, TeHOMHBIe. YacToTa M MPUYMHBI MYyTaIlHii.
MyrtareHHsle pakTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacyieAcTBeHHOW n3MeHnunBoctu H. 1. Basuiosa.

BresaepHast HacnIeCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka wenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOJbI T€HETHKH 4YEJIOBEKA: T'€HEAJTOTHUYECKUU, OJIM3HEIOBBIM, HUTOTCHETHUYECKUH,
OMOXMMHYECKUN, MOJIEKYIsIpHO-TeHeTn4Yeckuii. COBpeMEeHHOE OmpesieNieHne TeHOTHUIIA: MMOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUITMPOBAHUE, B
ToM umucie ¢ mnomompto [I[[P-ananu3a. HacnenctBennole 3a0osieBaHUs YeIOBEKAa: TEHHbIE O0o0Jie3HU, OOJE3HM C HACIEICTBEHHOU
MIPeIPacIoIOKEHHOCTHI0, XPOMOCOMHBIE Oone3Hn. CoMaTH4ecKe 1 TeHepaTuBHble MyTaluu. CTBONOBBIE KIeTKHU. [IpuHIIUIIBI 370pOBOTO 00pasa
KU3HH, TUATHOCTUKH, MPOPUIAKTUKN U JICUCHUSI TeHETHUECKUX Oosie3Hel. MennKo-TeHeTuueCKoe KOHCYJIBbTHPOBAaHNE. 3HAUCHHE MEIUIIMHCKOMN
TeHETUKH B MPEAOTBPAIICHUH U ICYCHUN TeHETUUECKUX 3a00JIeBaHNI YelIOBEKa.

demoncrpauun: [Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuie! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €r0 IIUTOTEHETHYECKas OCHOBAY, «3aKOH PACIICTIJICHHS M €0 [IUTOTeHEeTHIEeCKasi OCHOBAY,
«3aKOH YHCTOTHI raMeT», «JIurnopunnoe ckpemmBanuey, «l{uromornueckre OCHOBBI AUTUOPUIHOTO CKpEITUBaHMs Y, «Meto3y, «B3anMozeiicTre
aJUIETbHBIX TEHOBY, «[ €eHeTHYeCKne KapThl paCTEHUH, )KUBOTHBIX U UYEJIOBEKa», «I eHeTHKa nosia», «3aKOHOMEPHOCTH HACJIEJOBAaHUs, CLIETUIEHHOTO
¢ moiom», «KapuoTumbel 4enoBeka W KUBOTHBIX», «Buabl m3meHUHBOCTHY, «MoauduKalMoHHAas HW3MEHYMBOCTHY», «HacmemoBanue pesyc-
dakTopay, «['eHeTrka rpynn KpoBu», «MyTalMoHHAs H3MEHYUBOCTHY». OO0OpyAOBaHKE: MOJEIU-ANTUTMKAIINH «MOHOTHOPUTHOE CKPEIIUBAHUEY,



«Hemonnoe nomuHupoBanuey, «JurndpuaHoe ckpeuBanuey, «llepekpéct XxpomMocom», MUKPOCKON M MHUKporpenapaT «/pozodunay (Hopma,
MyTauu (GOpMbI KPBIIIBEB U OKPACKHU Tema), repOapuii «I'opox moceBHOI».

JlaGopaTopHble U NpaKkTHYecKue padoThbi:

JlaGopatopnass pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO W JUTHOPUIHOTO CKpEIIMBAaHUS Yy Jpo30(pHIbI HAa TOTOBBIX
MHUKpOIIpenaparax».

JlaGopatopnas pabora Ne 6. «3yuenne MoupuKaMOHHONW U3MEHUYNBOCTH, TIOCTPOSHUE BAPHALIMOHHOTO Psifia U BApUAIIMOHHON KPUBOI».
Jlaboparopnas padota Ne 7. «AHanu3 mytauuil y Apo30¢Guiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHATIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecc. 3apoXkaAeHHUe celeKUnu U fomectukanus. Yuenue H. V. BaBuioBa o neHTpax IpoucX0XkA€HNUs U MHOTooOpa3us
KYJIbTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpPT, OPOJA, IITAMM.

CoBpeMeHHbIE METO/bI celeKUuu. MaccoBbli M WHIUBUAYAIbHBIH OTOOpPHl B CEJIEKIMM pAacTeHUNd M KUBOTHbIX. OIlEHKa 3KCTephepa.
bnuskopocTBenHoe ckpenuBanue — tHOpuauHT. Yuctas nuaust. CkpenmBaHue YUCThIX TuHUi. ['eTeposuc, unu rubpuanas cuiia. HepoactseHHoe
ckpeuBanue — ayrOpuaunr. Otnanénnas ruOpuausanust u e€ ycrnexu. VICKyCCTBeHHBI MyTareHe3 W MOJy4YeHHEe MOJUILIONIO0B. JloCTIKEHUs
CEJICKLUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorust kak orpaciip NMPOU3BOACTBA. ['eHHas MHXKeHepus. Otambl co3iaHus pekoMOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxenepusa. Kietounele KyabTypbl. MHUKPOKJIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHHE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO03SICTBEHHBIX OPraHU3MOB. DKOJIOIHUECKUE U 3THuYecKue npodaemsl. ' MO — reHeTruecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.
Hemonctpauuu: [loptpets: H. U. BaBunos, U. B. Muuypum, I'. /. Kapneuenko, M. ®@. NBaHoB.

Tabnuuel 1 cxeMbl: kKapTa «LleHTpbl MPOUCXOXKAEHUS U MHOrooOpas3us KyJbTYypHBIX pacTeHuil», «l[lopoabl qjoMamiHUX >KUBOTHBIX», «Copta
KYJIbTYPHBIX pacTeHuit», «Oraanénnas rudpunnzanus», «Padorel akanemuka M. @. MBanoBay, «[lomuminonausy, «O0BEKTh OMOTEXHOIOTHUNY,
«Kierounble KyabTyphl U KJIIOHHUpOBaHHUE», «KOHCTpyHpoBaHHE U NIEPEHOC TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISHKU TUIOZOB U KOPHETIIIONOB TUKHUX (DOPM U KYJIbTYPHBIX COPTOB pacTeHuid, repoapuii «CenbCKOX03sIICTBEHHBIE PACTCHUS.
JlaGopaTopHble M mpakTHYecKkHe PadoThl: DKCKypcusi «OCHOBHBIE METOJIBI M TOCTHXKCHHS CEJIEKITUU PACTEHUN U )KMBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIIUIO, IUIEMEHHYIO (pepMy, COPTOMCIIBITATENIBHBIN YIACTOK, B TEIUTHYHOE X035CTBO, TA0OPATOPUIO arpOYHUBEPCUTETA HITH HAYYHOT'O LIEHTPA)».

11 KJIACC
Tema 1. DBoaronnoHHAast OMOJIOTHA.
[IpenmnochiIKu BOZHUKHOBEHUS BOJIOIMOHHON TEOpHH. DBOMIOIMOHHAS TeOpHUs U e€ MecTo B Ouonoruu. BivsHUe SBONIOIMOHHON TEOpUH Ha
pa3BuTHE OMOJIOTHH U APYTUX HAYK.
CsugerenbctBa »BoMOLMU. [laneoHTONOrHYECKHE: TMOCIEIOBATEILHOCTh MOSBIEHUS BUAOB B IMaJC€OHTOJOTMYECKOW JIETOMHUCH, MEPEXOIHBIC
dbopmbl. broreorpaduueckne: cXoACTBO U pazinuue GhayH u GIop MAaTEPUKOB U OCTPOBOB.



DOMOpHOIOTHYECKHEe: CXOJACTBA M PA3NIUYUs SMOPHUOHOB pAa3HBIX BHUJOB MMO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHHW3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTaboIMUeCKUX MyTel Yy BCeX OPraHu3MOB.

OBonrornonHas teopus Y. [lapsuna. [Ipeanocsuikin BOSHUKHOBEHUS JapBUHU3MA. [IBUKYIIHE CHITBI BOJIONUU BUIOB 10 J{apBuHY (M30BITOYHOE
pa3MHOXKEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEONpeaenEéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIIeCTBOBAHUE, €CTECTBEHHBII 0TOOD).
Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0OCHOBHbIE MOJIOKEHUS.

MukposBontonus. [Tonynanums kak eIMHALIA BUJIA U SBOJIFOLUU.

JIBmxyne cuibl (pakTopbl) SIBOJIOLUHN BUI0OB B pupoje. MyTallMOHHBIN NpoLecc 1 KOMOMHATUBHAS H3MEHUYUBOCTD. [[0MyIsIIIMOHHBIE BOJIHBI U
npeiid reno. M3omsamust 1 Murparusi.

EcrecTBeHHBII 0TOOp — HAMpaBISIOMUI (GakTop IBOTOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTat Botonuu. [Ipumepsl npucnocodaeHuii y opranu3zmMoB. ApoMopdo3bl 1 UIU0-aJanTallu.

Bun u BunooGpaszosanue. Kpurepuu Buga. OCHOBHBIE ()OPMBI BUI000pa30BaHHS: TeOrpapruuecKoe, IKOJOTHIECKOE.

Maxkposomtorusi. Dopmel 3BoIONUE: PUIeTHYECKasi, TMBEPTeHTHAs, KOHBEpreHTHasl, apajuienbHas. HeoOpaTuMOCTh 3BOIIONUY.
[IpoucxoxaeHue oT HecleUaIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas pajnanus.

Hemoncrpaumu: [loprpersr: K. JIunneit, XK. b. Jlamapk, Y. JapBun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, ®. Mromiep, A. H. Cesepiios.
Tabmuuer u cxembl: «Pa3BUTHE OpraHMYECKOr0 MUpa Ha 3emiie», «3apo by MO3BOHOYHBIX )KUBOTHBIXY», «ApxeonTepukcy, «®opMbr 00pbObI 32
cyuiectBoBanue», «EctecTBeHHBIH 0TOOp», «MHOrooOpa3ue copToB pacTeHuit», «MHOroodbpasue Mopoj KHUBOTHBIXY», «[lomymsiumy,
«MyTanoHHasi U3MEHYNBOCTEY, «ApoMopdo3sl», «Manoanantanuny, «O0mas aereHepanus», «/IBmwkymue cuisl sBomoun», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «bopb0a 3a cymectBoBanuey, «IIpucnocodieHHOCT OpraHu3MoBy, «I eorpaduueckoe BU1000pa3oBaHKE»,
«DKOJIOTUYECKOE BUI000pA30BaHHEY.

OO6opynoBaHMe: KOJUIEKLIMS HAaCEKOMBIX C pa3IMYHBIMU TUIAMHM OKpacku, HaboOp IUIOAOB U ceMsH, Koyuiekuus «IIpuMepsl 3amiuTHBIX
MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE HAPaBICHUS 3BOJIIOLUNY, 00BbEMHAsI MOAeNb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).
buoreorpaguyeckas kapra mMupa, kojuiekuus «DopMbl COXpaHHOCTH MCKOINAEMbIX >KMBOTHBIX M pacTeHui», Monensb anmiaukaius «llepekpéct
XpOMOCOM», BIaXHble mpemnaparbl «Pa3Butue HacekoMmoroy», «PaszBuTHe JATyHIKH», MUKpompemnapar «Jpo3oduna» (Hopma, myrauuu (Gopmsl
KPBLIJIbEB U OKPACKU TeJa).

JlaGopaTopHble U NPaKTHYEeCKUE PadOThI:

JlaGopatopnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(}OIOTHIECKOMY KPUTEPHIOY.

Jlaboparopnast pabota Ne 2. «Onucanue mpucrnocoOIEHHOCTH OpraHUu3Ma U €€ OTHOCUTEITLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHayuHBbI€ MTpeICTaBIeHUS O 3apOXKACHUN )XKU3HU. HayuHble rUmoTe3bl BOSHUKHOBEHUS )KU3HU Ha 3emiie: abuoreHes u naHcrnepmusi. XuMuuyecKkas
HBOJIOIUS. AOHOTEHHBIN CHHTE3 OPraHMYEeCKHX BEIECTB U3 HEOPraHMYECKHX. DKCIEPHUMEHTAIbHOE MOJATBEpPKICHHE XMMUYECKOH SBOJIOLUH.
Hauanpabie sTamsl Ononorudeckoit »Bomonuu. ['unoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJICTKH.
IlepBbie KIETKU U UX 3BOIOLNA. POPMUPOBAHUE OCHOBHBIX IPYII )KMBBIX OPTaHU3MOB.
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PazButune xu3Hn Ha 3emie mo spam u nepuoaam. Karapxeit. Apxeiickast u mpoTepo3oiickas »pbl. [laneo3oiickas spa u €€ mepruoasl: KEMOPUICKUH,
OPJIOBUKCKH, CHITYPUICKUH, JEBOHCKU, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMMaTra M TeoJOTHYecKHX mpoiueccoB. OCHOBHBIE 3Tallbl HBOJIIOLMHU PACTUTEILHOTO U >KUBOTHOTO Mupa. ApomMopdo3sl y
pacTeHui 1 KUBOTHBIX. [losiBiIeHME, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpakeHHUE 3BOTOUUHA. OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

DBOJIIOLMS YeJIoBeKa. AHTPOIOJIOTUs Kak Hayka. Pa3Butue npeacTaBieHUN O MPOUCXOXKJICHUU YesloBeKa. MeTo/pl M3yyeHUs aHTPOIOreHesa.
CxoacTBa M pa3nuuus YeloBeKa U )KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBmwxkyme cwibl (dakTopsl) aHTpororeneza. HacnencTBeHHas M3MEHUMBOCTH M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBI 00pa3 JKW3HH,
W3TOTOBJIEHUE OPYIUN TPY/Ja, MBILLJIEHUE, PEUb.

OcCHOBHBIE CTaJlUM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymelnbid, UernoBek npsMoxondmui, YemoBek HeaHIepTalIbCKUM,
Yenosek pa3yMHbIi. Haxoku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHUs, 00JIaCTh PAcpOCTpaHeHUsI, 00BEM rOJIOBHOTO MO3ra, 00pa3 )KHU3HH,
opyausi.

Yenoseueckue packl. OCHOBHBIE OOIBIINE pachl: eBponeouHasi (eBpasuiickas), Herpo-aBCTpaliouaHas (dKBAaTOpUabHAas), MOHTOJOWIHAS
(a3zuarcko-aMmepukaHckas). YepThl MPUCIIOCOOICHHOCTH IPEICTAaBUTEIICH YETTOBEYECKUX PaC K YCIOBUSIM CYIIeCTBOBaHUS. EMHCTBO YenoBeuecKux
pac. Kputuka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. Opu, Y. /lapsus.

Tabmumpt u cxembl: «Bo3nukHoBeHue CoHEUHON CUCTEMBI», «Pa3BuTHe oprannueckoro Mupay, «PacturensHas kietkay, « KUBOTHasI KIETKay,
«IIpokapuornyeckas kierka», «COBpeMEHHas CHCTeMa OPraHMYecKoro mupa», «CpaBHEHHE aHATOMUYECKUX 4YEepT CTPOCHMS YEIOBEKA U
YeJI0BEK0OOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YeJOBEKay», «JlpeBHeiiue moamy,
«/peBHue moan», «IlepBbie COBpeMEHHBIE JTI0IN», «HeT0BEYECKHUE Pach».

Oo6opynoBanue: mynsixku «lIpoucxoxaeHue denoBekay (OIOCTHI aBCTPAJOMUTEKA, MUTEKAHTPONA, HEAHIepTalblla, KPOMAHbOHIIA), CIICTIKU WJIH
M300paXeHUsI KaMEHHBIX OpYIUN TEepBOOBITHOTO YeloBeKa (KaMHHU-YOMMIEphI, pyOmiia, ckpedia), reOXpOHONOrHuecKas TabmuIa, KOJUICKIIHS
«DOpMBI COXPAHHOCTH UCKOITAEMBIX JKUBOTHBIX M PACTEHU.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[IpakTuueckas padora Ne 1. «/3yueHne ucKonaeMbIX OCTATKOB PACTEHHM U KUBOTHBIX B KOJUIEKIIHUIX».

DKcKypcus «IBONIOLHUS OPraHUYECKOr0o MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM KpaeBeAUeCKUN My3el).

Tema 3. Opranusmbl 4 OKpY KaKoIas cpejaa.

DKOJIOTHS KaK HayKa. 3a/ladyd U pa3Aelibl KOJOTHMH. MeTobl SKOJOTUYECKUX HCCIEAOBAHUI. DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOIO
YeloBeKa.

Cpenbl 0OUTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
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Oxonorudeckue pakropsl. Knaccudukarus 3xo1orndeckux (HakTopoB: aOMOTUUECKHIE, ONOTHUECKHIE U aHTPOIIOTeHHBIE. [IeHCTBHE IKOIOTHIECKUX
(haKkTOpOB HA OPTAHU3MBI.

AbuoTtnueckue (HpakTopsl: CBET, TEMIEpaTypa, BIaxxHOCTh. DoTonepuoansm. [IpucrnocobieHnst opraHu3MoB K JecTBUI0 a0MOTHYECKUX (DAKTOPOB.
buonornueckue puTMsI.

buotnueckue gakTopsl. Buabl 6MOTHUECKUX B3aUMOJEHCTBUI: KOHKYPEHIIMS, XUIIIHUYECTBO, cUMOMO03 U ero ¢opmsl. [lapazutusm, koomneparus,
MYTyajau3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHe OMOTHYECKMX B3aWMOJCHCTBHUA I
CYILIECTBOBAHUS OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKH NOmy . OCHOBHbIE MTOKA3aTENN MOMYJISALNN: YUCICHHOCTb, INIOTHOCTh, PO’KIAEMOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JlnHamuka YMCICHHOCTH MOMYJISLUY U €€ PEeryJIsaiysl.

JdemoHcTpaumuu:

[Toptpetsl: A. I'ymbOonbar, K. @. Pynse, 3. I'ekkens.

Tabmups! u cxemsl: kaprta «IIpupoansie 30Hb1 3eminy», «Cpeapl 0OUTaHUS OpraHu3MoBy, «Dotonepuoanzmy, «llomynsuuny, «3aKOHOMEPHOCTH
pocTa YUCICHHOCTH MOMYJIAIUN UHPY30pUU-Tyhenbku», «IlummeBbie nenm».

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaGopatopnas padora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PaCTEHUN U3 Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas padora Ne 4. «BiusiHEe CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpaktryeckas pabora Ne 2. «Ilocuér mIOTHOCTH MOMYJISIIMNA PAa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CUCTEMBI.

Coo0b1iecTBo opranu3mMoB — 6uoreHo3. CTpyKTypsl OHOIIEHO3a: BUJI0Bast, IPOCTPaHCTBEHHAsI, Tpoduueckas (muiesas). Buasi-nomuHanTel. CBsizu
B OHOLIEHO3€.

Dkosornyeckue cuctemsl (3xkocuctemsl). [lonsarue 06 s3xocucreme u OuoreoreHoze. PyHKIMOHATIbHBIE KOMIIOHEHTHI SKOCUCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTHI, peIylleHThl. KpyroBOpOT BEIIECTB M IMOTOK YHEPTUH B dKOcHcTeMe. Tpodudeckue (MUIIEBbIe) yPOBHU dKOcUCTeMBI. [TuieBbie menu
u cetd. OCHOBHBIE IOKA3aTeNIN 3KOCUCTEMBL: OMoMacca, MPOAYKLUsA. DKOJOTMUECKUE MUPaMUIbL: TPOAYKIIUH, YUCIEHHOCTH, OMoMacchl. CBolcTBa
HKOCHUCTEM: YCTOMUMBOCTD, CAMOPETYIIsLus, pa3Butue. CyKIeccusl.

[TpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOMHOTO UM IIMPOKOIMCTBEHHOTIO Jieca.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHCTEMBL. YpOosKocucTeMbl. buosornyeckoe M XO034HCTBEHHOE 3HAUYEHHWE arpo3KOCHCTEM U
ypOOIKOCUCTEM.

buopasnoobpazue kak GakTop ycToiunBocTH 3KocucTeM. CoxpaHeHne OMOIOrnuecKoro pasHooOpas3us Ha 3emie.

Yuenue B. 1. Bepranckoro o 6uochepe. I'panuiipl, coctaB u cTtpykTypa 6mochepsl. JKuboe BeriectBo u ero ¢pyHkiuu. OcodeHHOCTH Orochepsl
KaK TJIO0AIbHOM SKOCHUCTEMBI. J[MHaMudeckoe paBHOBECHE U 0OpaTHast CBsI3b B Orocdepe.

KpyroBopoTsl BeniecTs 1 OMOreoOXMMHUYECKUE LIUKIIBI JIEMEHTOB (yIiIepoAa, a30Ta). 30HaIbHOCTh Onocdepsl. OCHOBHbBIE OMOMBI CYIIIH.
YenoseuecTBO B Onocdepe 3emiin. AHTPONOreHHbIE U3MEHEHHs B Onocdepe. I 1o6anbHble 3K0I0THnYecKre MpoOIeMbl.
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CocyuiectBoBaHu€e TpUpobl U uyenoBeuecTBa. CoxpaHeHne Onopa3HOoOpa3us Kak OCHOBAa yCTOMUMBOCTH Omocdeprl. OCHOBA palOHAIBHOTO
yIpaBleHUs] IPUPOTHBIMUA PECYPCAMHU U UX UCIOJIb30BaHUE. JlOCTIKEHUsI OMOIOTHH U OXpaHa MPUPO/IBI.

JdemoHcTpauuu:

[Toprpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumsr u cxemsl: «[lumessie nenu», «buorneHo3: cocraB u cTpykTypay, «lIpupoansie coobmiectBa», «llenu nmuTaHus», «IKOIOrHUEcKast
nupamuna», «buochepa u demoBek», «IKOCHCTEMa HIMPOKOIHMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOTO Jjeca», «bHoleHo3 BogoéMay,
«ArpoueHo3», «[IpumepHbie aHTPONOTeHHbIE BO3JICHCTBUSL HA MPUPOY», «BaxkHeilline NCTOYHUKU 3arps3HEHUs] BO3JyXa U PYHTOBBIX BOIY,
«[TouBa — BaxHeimas cocraBisomas Oouocheprr», «PakTopsl nerpaganuu nousy, «llapHUKOBBIH 3pdexT», «DaKkToOpsl PagTuOAKTUBHOTO
3arpsisHeHus Ouocepri», «O0mmas ctpykTypa ounocdepsi», «Pactnpocrpanenue xxu3nu B 0uocheper, «O30HOBBIN dKpaH Ouochepsn», «kKpyroBopor
yriaepoaa B 6uocgeper», «KpyroBopor azora B mpupoie».

Oo6opynoBanue: Mojeb-anmiukanus «Tunudaabie OMOLEHO3bI», repOapuil «PacTuTenbHble coobecTBay, kowiekuun «bruonenosy, «Bpenutenu
BOXHEHIIINX CEIbCKOXO3SIMCTBEHHBIX KYIBTYP», TepOapuu M KOJUICKIIMH PACTCHUU W JKMBOTHBIX, MPUHAIICKANINE K PA3HBIM IKOJIOTHYECKUM
rpynmnam oaHoro Buaa, Kpacnas kuura Poccuiickoit denepanuu, n300pakeHus OXpaHsSEeMbIX BUJIOB PACTEHUN U )KUBOTHBIX.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA BA3OBOM YPOBHE CPEJHEI'O OBILETI'O
OBPA30BAHUA

Cormacao ®I'OC COOQO, ycraHaBauBarOTCS TpeOOBaHMS K pe3yibTaTaM OCBOCHHS OOYYarONTUMHUCS MPOTPaMM CPEIHEro oOIero oopa3oBaHUs:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NHYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS MpeaMera «bHoJIoTHs» BBIACIEHBI CISAYIONME COCTABISIONIME: OCO3HAHHE O0YYArOIIMMHUCS
POCCUHCKOH rpaskJaHCKOM UACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIHHOCTH U CAMOOTPE/IEIICHUI0, HATMYHE MOTUBALIUU K O0YYEHHIO
OHMOJIOTHH, [IEJICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEH W MCTOPHYCCKUX TPAIUIMA Pa3BHTHS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIHUXCS PYKOBOACTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MPUCYIIUMHU CUCTEME OMOJOTUYECKOT0 00pa30BaHus, HATMYUE YKOJIOTUYECKOTO MPABOCO3HAHUSI, CIOCOOHOCTH CTaBUTH LIETU U CTPOUTH
KU3HEHHBIC IJIaHBI.

JInuHOCTHBIE pe3ysIbTaThl OCBOCHMS IIpeaMeTa «bHONOTHs» JOCTUTAIOTCS B €IMHCTBE YU€OHOW M BOCIIUTATEIBHOM JAESTEILHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH, PUHSATHIMU B 00I1IECTBE MPaBUIaMH U
HOpPMaMH TIOBEJCHUSI U CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HAHHUS, CAMOBOCIIUTAHMS M CaMOPA3BUTHUS, PA3BUTHUS BHYTPEHHEH MO3UIIMH JIMYHOCTH,
MaTPUOTH3MA, YBOKEHUS K 3aKOHY WM IMPABOMOPSAKY, YENOBEKY TpyJa U CTaplIeMy MOKOJEHUIO, B3AUMHOTO yBa)KEHUS, OEPEKHOrO OTHONIICHUS K
KyJbTYPHOMY HACIEIUIO U TPAAULMAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @eaepanuu, Npupoie U OKpYKarouen cpeae.

JluuHOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mnpeamera «bHONOTHA» MOMKHBI OTpakaTb TOTOBHOCTh W CIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBAThHCSI CPOPMUPOBAHHON BHYTPEHHEH MO3HUITUEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSAM POCCHUUCKOTO OOIIECTBAa, PACIIUPEHHE >KU3HEHHOTO OIbITa W ONbITA JEATEIBHOCTH B IpoIllecce
peanu3anui OCHOBHBIX HAMPABIECHU BOCIUTATEILHON I€SITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMUPOBAHHOCTH IPAKJAHCKOM MO3UIIMU 00YYaIOLIETrocsl Kak aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATETLHOCTH MPU CO3JaHIHU YICOHBIX MPOEKTOB, PEIICHNUN YUYECOHBIX U TO3HABATEIIBHBIX 3a/1a4, BHIMIOJTHEHUN
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIAThH COOCTBEHHYIO ITO3HITUIO 110 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSTH €€,

YMEHHE YYHUTHIBATH B CBOUX JCHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJEWUCTBUS IOJIEH C pa3sHBIMU YOESKICHUSMHU, KYIbTYPHBIMH
LEHHOCTSIMHA U COLIMAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS YUY€OHBIX, MO3HABATENLHBIX M HCCIEA0BATENbCKUX 3aa4, YBAKUTEIHHOTO
OTHOIIIEHUS K MHEHHIO OTITIOHEHTOB MPHU 00CYKICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

14



C(POPMHUPOBAHHOCTb POCCUHCKOM T'pakJaHCKOW HJIEHTHUYHOCTH, NAaTPUOTHU3Ma, YBAXKEHHs K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH HEpe
Ponunoii, roproctu 3a ¢CBOM Kpai, CBOX0 PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOILJIOE U HACTOSALIEE MHOTOHAMOHAJIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K MPUPOAHOMY HACIEAMIO U MAMATHHKAM IPHUPOJBI, TOCTHKEHUsAM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OLICHWBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJICHHME M Pa3BUTHE OMOJIOIMH, TOHUMAHUS 3HaY€HUs OUOJIOTHUH B MO3HAHMM 3aKOHOB
IIPUPOIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzelHas yoex1€HHOCTb, TOTOBHOCTh K CIIYKEHMIO U 3ammuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €ro cyAb0y;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HapOoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIIOCOOHOCTh OLICHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOILLEHUE K CBOMM POJIUTENSIM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOI'O IIPUHSATHS LIECHHOCTEH CEMENHON KU3HU B COOTBETCTBUU
¢ TpaauuusiMu HapoJoB Poccuy;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOI'O ¥ TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHUI;

IIOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACHCTBUS KUBOU NIPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPA)KEHUIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSBIATH KAUECTBA TBOPUYECKOMN JIMYHOCTH;

S) puznueckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOIMOHAIBLHOIO 0JIATONMOTYYHs:

MOHMMaHWE U pealu3alus 3J0pOBOro U 0Oe30macHOro obpasa >KM3HHM (340pOBO€ NUTaHHE, COOIOJEHHE TUTMEHMYECKUX IPaBUI U HOPM,
cOaTaHCUPOBaHHBIN PEKUM 3aHATUN M OTIbIXA, peryysipHas (u3nyecKkas akTUBHOCTh), O€PEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MIOHMMAaHHE [IEHHOCTH MPABUJI HHAMBUYAIBHOTO U KOJJIEKTUBHOT'O 0€30MacHOI0 MOBEICHUS B CUTYalLlUsAX, YTPOXKAIOIINX 3/I0POBBIO U KHU3HHU JIIOJIEH;

OCO3HaHHUE TOCTEACTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aIKOTr0JIsl, HAPKOTHUKOB, KYpEeHHUS);

6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY0J00ue;

TOTOBHOCTh K AaKTHBHOW JIEATENIbHOCTH TEXHOJOTHYECKOM M COLMANBbHOM HAampaBlIeHHOCTH, CIIOCOOHOCTh WHHMIIMUPOBATh, IUIAHUPOBATH WU
CaMOCTOSITENIbHO BBITIOJIHATH TaKyIO 1€ATEIbHOCTb;

MHTEpEC K pa3IMuHbIM chepam NpodeccnoHaIbHOM 1eATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oyayliel mpodeccuu u peaan30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUH BCEH YKU3HU;

7) 3KOJIOTrMYEeCKOr0 BOCIIMTAHMSI:

HKOJIOTHYECKH 11eNIeCO00pa3HOe OTHOIIEHUE K MPUPO/IE KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBAHUS;

MOBBILIEHUE YPOBHS 3KOJOTUYECKOW KYJIbTYpHI: MPUOOpPETEHHE OMNbITa IUIAHUPOBAHMS MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEJICTBUN IJIf
OKpY>KaIOIlEN Cpebl;
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OCO3HAaHME ITI00AIBHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTel UX PELICHNUs;

CIIOCOOHOCTh MCHOJIB30BaTh MPHOOpPETaeMble NMPH U3YYCHUHM OWOJIOTHH 3HAHHS M YMEHHUS IPHU PEIICHUH MpPoOJeM, CBSI3aHHBIX C PAllOHAIBHBIM
IIPUPOJIOIIOIB30BaHUEM (COOIIOIEHUE MTPABUJI MOBEAECHUS B NPHUPOJIE, HAIIPABICHHBIX Ha COXPAaHEHHE PABHOBECHS B 3KOCHUCTEMAax, OXpaHy BHUJOB,
IKocucTeM, Orochepsl);

aKTHUBHOE HEINPUATHE EHCTBUMN, MPUHOCSIIUX BPE] OKPYKAIOLIEH NPUPOJHON cpesie, yMEHHE MPOTrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOIHYECKHE
MIOCJIEACTBUS IPEANPUHUMAEMBIX I€HCTBUI U NPEAOTBpAILATh UX;

HQJINYME PA3BUTOTO 3KOJOTMYECKOTO MBILIUICHUS, SKOJIOTMYECKON KYJIbTYpbI, OINbITa AEATEIBHOCTH 3KOJOIMYECKON HAINpaBI€HHOCTH, YMEHMS
PYKOBOJICTBOBATbCSI MU B I103HABATEIbHOW, KOMMYHUKATUBHON M COLMAIbHOW IPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHYECKON NEATEIbHOCTH
9KOJIOTUYECKOM HAaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U OOLIECTBEHHOM HMPAaKTUKH, OCHOBAHHOI'O Ha
JMaJIore KyJIbTyp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHE A3bIKOBOM M YUTATEIbCKOM KyJIbTYphl KaK CPeJICTBA B3aUMOACHCTBUS MEXKY JIOAbMHU U MIO3HAHUS MUDA;

MOHUMAaHHE CTIEIU(PUKN OMOJIIOTUU KaK HAYKH, OCO3HAHMA €€ poii B (POPMUPOBAHUH PAIIIOHAIEHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH 1IIOCTHOTO
IIPEJCTaBICHNUS 00 OKPY)KAIOLIeM MHpe Kak O €AMHCTBE MPHUPOJbI, YEIOBEKa W OOIIECTBA, B MO3HAHWU MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peIIeHUH
po0IeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTU OHMOJOIMH JUIi COBPEMEHHOM IMBWIM3ALMHM: OOECIIeYeHUs HOBOIO YPOBHS Ppa3BUTUS MEIULUHBI, CO3JaHHE
MEPCIEKTUBHBIX OMOTEXHOJIOTHUH, CIMOCOOHBIX pemaTh PEeCypCHbIE MPOOJEeMBbl pPa3BUTHS YEIOBEYECTBA, IMOWCKA IYTEH BBIXOJA W3 TIO0ATBHBIX
HKOJIOTUYECKUX MpobieM M olecrneyeHHus MepexoAa K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BAaHUIO TNPHUPOIHBIX PECYpPCOB HU
(OpMHPOBAHMIO HOBBIX CTaH/IApPTOB KU3HU;

3aWHTEPECOBAHHOCTh B IMOJIyYCHUM OMOJIOTMYECKUX 3HAHMW B IIENAX TMOBBILIEHUS OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH I'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAIbHON I'PaMOTHOCTH 00yJaromuxcs, popMUpyeMoil pu U3y4eHUH OUOJIOTHH;

MIOHMMaHME CYITHOCTH METO/I0B IIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOIB30BaTh MOJydyaeMble 3HAHUS JUIsl aHaIu3a
1 OOBSICHEHHMS SIBJICHUN OKPY)KAIOIIEr0 MUpa U MPOUCXOAIIMX B HEM MU3MEHEHMH, yMEHHE JeflaTh 000OCHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE HAY4HBIX
(aKTOB U UMEIOLIUXCS JAHHBIX C IEJIBI0 TIOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CAMOCTOSATEIBHO MCIIOJIb30BAaTh OMOJIOIMUECKHUE 3HAHUS I PEeLIEHUs IPoOJieM B peabHbIX )KU3HEHHBIX CUTYalUsAX;

OCO3HaHUE LIEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTh OCYILECTBIATh IIPOEKTHYIO U MCCIEN0BATENbCKYIO AEATEIbHOCTh UHJIMBUIYaIbHO U B
rpymnre;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH MO OHUOJIOTHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAHNPEJIMETHBIE PE3YJIBTATBI
MeramnpeaMeTHble pe3yNbTaThl OCBOCHMS YdeOHOro mnpeamera «buoJorus» BKIOYAIOT: 3HAuYUMbIEe I (HOPMUPOBAHHS MHPOBO33PEHHS
00yyaroIuXxcsi MeXAUCHUIUIMHAPHBIE (MEKIIPeIMETHBIE) O0IeHayuHbIe MOHATHS, OTpaXKarollue EJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CHelU(UKY
METO/IOB MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIUs, SBJICHHE, MPOLECC, CUCTEMA, HayUHbIH (haKT, MPUHIIMII, TUIIOTE3A,
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3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIeOBaHUE, HAONIOJEHUE, HU3MEpPEHHE, HSKCHEpPUMEHT M JPYIHX), YHUBEpCaJlbHble YydeOHbIE IeHcTBUSA
(mo3HaBaTenbHBIE, KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), oOecreunBaromue (popMupoBaHue (QyHKIMOHAIBHOM TPaMOTHOCTH M COLMAIBHOM
KOMIIETEHIIMM OOYYaIOLIUXCs, CIIOCOOHOCTh OOYYarOLIMXCS HCIOJIb30BaTh OCBOEHHBIE MEXIUCLUILUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHMUA U
YHHUBEpCaJIbHbIC YUeOHbIC IEHCTBHS B TO3HABATEIBHOMN U COIUAIEHON TPAKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrPaMMbI CPEIHEr0 001ero 00pa3oBaHus JOIKHbI OTPAXKaTh:

Ogy1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHHWU 3HAHMM MPUEMBI JIOIMUYECKOI'O MBINUIEHHMs (AHaAlu3a, CHHTE3a, CPABHEHUS, KiIacCUPUKALMK, O00O0OILEHHs),
PacKpbIBaTh CMBICT OMOJIOTMUYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHATUSAMHU );

OIIPEACIATh LENH NEATEIIBHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS, COOTHOCUTD PE3YNbTAThI AEATEIbHOCTU C IOCTABICHHBIMU
LEIISIMU;

HCIOJIb30BATh OUOJIOTUYECKUE MTOHATHS 11 00bsICHEHUS (PAKTOB U SIBIICHUN KUBOM NPUPOJIBI;

CTPOUTHb JIOTHYECKHE pACCY)KIEHUS (MHIYKTUBHBIC, JEAYKTUBHbIE, I10 aHAJOTWH), BBISBIATH 3aKOHOMEPHOCTM U IPOTHUBOpEYUs B
paccMaTpUBaeMbIX ABICHUSIX, ((OPMYIUPOBATH BHIBO/IbI U 3aKIIOUCHMUS,

IIPUMEHSTh CXEMHO-MO/JIEJIbHBIE CPEJICTBA JUIs IIPEICTABICHMSI CYLLIECTBEHHBIX CBSI3€H U OTHOILEHUI B U3y4aeMbIX OMOJIOIMYECKUX OOBEKTax, a
TaKXe MPOTUBOPEUUI pa3HOTO POAA, BBIABICHHBIX B PAa3IMUHbIX HH(OPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH PEHICHUS POOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTepUATbHBIX U HEMAaTePHUAIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIBTATOB LIEJISAM, OLIEHUBATh PUCKU MTOCIIEICTBUM NEATEILHOCTH;

KOOPJAMHHUPOBATh U BBIOJIHATE PA0OTY B YCIOBUSAX PEATbHOT0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIE0BATENLCKHE TEHCTBUS:

BJIaJIeTh HaBbIKaMH y4eOHO-HCCIIe0BATENLCKON U MPOEKTHON AEATEIbHOCTH, HaBBIKAMU pa3pelieH s MpodiieM, CHoCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY MIOMCKY METOJIOB PEIICHHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METOA0B ITO3HAHUS;

HCIOJIb30BATh Pa3IMYHbIC BUIBI IETENBHOCTH 0 TOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETaluH, TPeoOpa30BaHUI0 U IPUMEHEHUIO B YUeOHBIX
CUTYalUsX, B TOM YHUCIIE ITPU CO3JaHUM YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(bopMHpOBaTh HAYUHBIH TUI MBIIIJICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIF0UEBBIMUA MOHATUSAMH U METO/1aMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHbIE 3a7jaul B 00pa30BaTeNbHOM JIEATEIbHOCTH U JKU3HEHHBIX CUTYaIUX;

BBISBIIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyallM3UpOBaTh 3a1ady, BBIIABUIAaTh TMIIOTE3y €€ PpELICHUs, HAXOIUTb apryMEHThI Ul
JI0KAa3aTesIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATh IIOJIYYCHHBIE B XOJ€ PELICHUs 3a4a4M Pe3yJbTaTbl, KpUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

OCYILIECTBIIATH 1IeJIEHANIPABIIEHHBIN MOMCK MepeHoca CPEICTB U CIOCOOOB JAEHCTBHS B MPOPECCHOHANBHYIO CPELY;

YMETh MIEPEHOCUTDh 3HAHUS B I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HECSTEIbHOCTH;
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YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJEH, MpeiaraTb OPUTHHAJIbHBIC TMOIXOJIbl M PEIICHUs, CTaBUTh MPOOJEMBbl U 3a]aud, JOMYCKAIOIIUe albTepHATHBHbIC
peleHus.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCSI B PA3JIMYHBIX HCTOUYHUKAX MHGPOpMaLUU (TEKCTe y4eOHOro mocoOusi, Hay4yHO-IOMYJSPHOH JuTeparype, OMOJOrHYECKUX
CIIOBapsIX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHAIM3UPOBATh HH(POPMALIHIO PA3IMYHBIX BUIOB U (OPM IPEICTABICHHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTD;

(opMyIHPOBATH 3aPOCHI U TPUMEHSTH PA3JIMYHBIE METOIbI IPU MTOUCKE U 0TOOpe OMoaornyeckoit HHGOpMaIK, HeOOXOIMMON [T BBITTOJTHEHHS
y4eOHBIX 33714,

PUOOPETATH OMBIT HCIIOJIBF30BAHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJIb30BAHHS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpPEACTaBICHHs OMOJIIOTHYECKON HMH(pOpManmu (CXeMbl, rpaduKu, ITuarpaMMbl, TaOJIUIIBL,
PHUCYHKH U APYToe);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KaueCTBE CPEICTBA MpH paboTe ¢ OMonormyeckoid MHQPOpManueil: MPUMEHATh XUMHUYECKHe, (PU3NYEeCKue U
MaTeMaTHYeCKue 3HaKU U CUMBOJIBL, (hOpMyJIbl, aO0OpeBUaTypy, HOMEHKJIATYpPY, UCIOIb30BaTh U MIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA
HarJIsiJHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABaHUA U 3aILUThl HH(GOpMaIuu, HHOPMALMOHHOMN 6€301acCHOCTH JIMYHOCTH.

OBiajgeHne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) oomenne:

OCYILIECTBIIATh KOMMYHHUKALMU BO BcexX c(epax >KM3HHM, aKTUBHO Y4acTBOBaTh B JUAJIONE€ WM JUCKYCCHH IO CYIIECTBY OOCYXIaeMOMl TE€MbI
(yMeHue 3aaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJACHHSI OTHOCUTEIBHO BBIIIOJHEHUS IPeIaraéMoi 3al1ady, YIYUThIBaTh MHTEPECHI U COINIACOBAHHOCTh
MO3UIUH IPYrUX YYaCTHUKOB AMAJIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHbIE CpelCTBa OOLICHHUs, MOHMMATh 3HAUEHHE COLUMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX
CUTYyallul, yMETh CMSIr4yaTh KOH(JIUKTHI U BECTU IEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOaMU OOLIEHUS U B3aUMOJIEHCTBUS, IOHUMATh HAMEPEHUS JIPYTUX JIO/IeH, IPOSIBIATh YBaKUTEIbHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU (popme popMynrpoBaTh CBOU BO3PAXKEHNUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYAJIbHONH PaOOTHI MPU PELICHUH OHOJIOrnYeckoi mpo0iaeMbl, 000CHOBBIBATh
HE00X0IMMOCTb MPUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPU PEeLIeHUHN YueOHO 3a1au;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX UHTEPECOB, U BOSMOXKHOCTEH KaXKJI0T0 WIeHa KOJIJICKTHBA,

MPUHUMATD LEIH COBMECTHOU AESITeNbHOCTH, OPraHW30BbIBaTh M KOOPJIWHUPOBATH AEMCTBUS MO €€ JOCTUKEHHIO: COCTaBJIATh IUIaH JEeUCTBUH,
pacrpenenarh poJid ¢ yu€TOM MHEHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXKJA0I0 yYaCTHHUKA KOMaH/Ibl B OOIINI pe3yabTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C TO3ULMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;
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OCYILECTBIISITh O3UTUBHOE CTPATETHYECKOE ITOBEICHUE B PA3JIMYHBIX CHUTYaIHsIX, IPOSIBISITH TBOPUESCTBO M BOOOPaKEHUE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHHe YHUBEPCAIbHBIMH PEryJIATHBHBIMU JeiiCTBUSIMH:

1) camoopraHu3anus:

HUCITIOJB30BATh 6I/IOJIOI‘I/I‘ICCKI/IG 3HAHUA JJI5 BBISIBJIICHUA HpO6JIeM 1 UX PCIICHHA B )KU3HCHHBIX U y‘-Ie6HBIX CUTyaluiIX;

BBIOMPATh HA OCHOBE OHMOJIOTMYECKHX 3HAHHMH IIEIEBBIC M CMBICIOBBIC YCTAHOBKH B CBOMX ACHCTBHSIX M IOCTYIKaX IO OTHOIICHHIO K YKUBOIL
NPUPOJIE, CBOEMY 370POBbBIO U 3JI0POBBIO OKPYKAOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JICSTEIbHOCTh, BBUIBISITH HMPOOJIEMBI, CTaBUTh M (OPMYIHUPOBATH COOCTBEHHbIC 3aauyd B
O6pa30BaTeJIBHOﬁ ACATCIIbHOCTU U ) KU3HCHHBIX CUTYAlUAX;

CaMOCTOSITENILHO COCTABIIATH IUIaH PELICHHs IPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOYTCHH;

AaBaTb OLCHKY HOBBIM CUTYallUsIM;

PACIIUPSATH pAMKH Y4eOHOTO MPEAMETa Ha OCHOBE JINUHBIX MPENOYTCHH;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHNUE;

OLICHUBATH MTPUOOPETEHHBIN OIIBIT;

croco0cTBOBATH (POPMUPOBAHUIO U IMPOSIBIICHUIO IIUPOKOH IPYAUIIMH B Pa3HBIX 00aCTSIX 3HAHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN
U KyJIbTYpHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHTYaIHsIM, BHOCHTh KOPPEKTHUBBI B ICATEIbHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LICISIM;

BJIaACTh HaABBIKaAMH O3HaBaTEILHOU pe(l)JIGKCI/II/I KaK OCO3HAaHUA COBCPIIACMBIX HeﬁCTBHﬁ U MBICIIUTCIIBHBIX ITPOLCCCOB, X PE3YJILTATOB U
OCHOBAaHWUIA, HCIOJIb30BaTh MPHEMBI pe)IICKCHH /ISl OLICHKU CUTYAIMH, BEIOOPA BEPHOTO PELICHHS

YMETb OLICHUBATDH PUCKH N CBOCBPEMCHHO NPUHUMATDL PCHICHUA 110 UX CHUXKCHUIO,

NPUHAMATh MOTHBBI U apI'YMEHTBI APYTUX TPH aHATU3E PE3yIbTATOB JCATSIbHOCTH;

3) npuHsiTHE Ce0st U APYTUX:

NPUHUMATH ce0s1, TOHUMAst CBOM HEOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

NpPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIUOKHY;

pa3BHBATh CIIOCOOHOCTh TOHUMATH MU C MO3MIIUH JPYrOro YeIOBEKa.

HPEJIMETHBIE PE3YJIBTATDBI
[IpenmertHbie pe3ynbraThl ocBoeHus mporpamMbl COO mo 6uonorun Ha 6a30BOM ypOBHE BKIIIOYAIOT crieluduyeckue s y4eOHOro mpeamera
«buosnorus» HayuyHble 3HAHMS, YMEHHUS U CIIOCOOBI JEHCTBHUI MO OCBOEHMIO, MHTEPIPETALIMM U MpeoOpa30BaHUIO 3HAHUN, BUABI JEATEIbHOCTH I10
MOJTyYEHHIO HOBOT'O 3HAHUS U MPUMEHEHMIO 3HAHUHM B Pa3IMUHBIX YUEOHBIX CHUTYAIMsX, a TAKXKE B PEaJIbHBIX JKU3HEHHBIX CUTYaAIUSX, CBSI3aHHBIX C
6uonorueil. B mporpamMe nmpenMeTHble pe3yabTaThl IPEICTaBICHBI 110 ToJaM 00yUYeHHUSI.
[IpenmeTtHbie pe3ynbTaThl 0OCBOCHUS yueOHOro npenmera «buonorus» ¢ 10 knacce 1OMKHBI OTPAXKATh:
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C()OPMHUPOBAHHOCTh 3HAHUHM O MecTe M pOJU OMOJOTMM B CUCTEME HAyYHOI'O 3HAHMs €CTECTBEHHBIX HAayK, B (JOPMHPOBAHUHM COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa U HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHUCKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH,
(GYHKIMOHATIBHON IPAMOTHOCTH YEJIOBEKA JJISl PEIIECHUS )KU3HEHHBIX 33/a4;

YMEHHUE PACKPBIBATh COJEPKaHNE OMOIOrMYECKIX TEPMUHOB M TIOHSATHIA: )KU3HB, KJIETKA, OPTaHU3M, METa00I13M (0OMEH BEIECTB U IPEBPALICHHE
SHEpPIUuu), roMeocTa3 (CaMOperyislus), ypOBHEBas OpraHu3alMs >KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE (PENpOyKLHs), HAaCIEIACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yYMEHHUE u3/1aratb OMOJIOrnYecKue TEOpUH (KJIETOYHAsI, XPOMOCOMHasl, MyTallMOHHAs!, IEHTPaJIbHAs I0rMa MOJIEKYJIIpHOM Ouonorun), 3akoHsl (I
Mennens, T. Moprana, H. . BaBunoBa) 1 yaenus (0 meHTpax MHOTooOpa3us 1 IpOMCXOXKACHUS KyIbTypHBIX pactenuii H. M. BaBuiosa), onpenensits
I'PaHULBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BJIaJI€Th METOAAMH HAyYHOr'O MO3HAHUS B OMOJIOTUU: HAOIIOAEHUE U OMMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBJIECHUM, OpraHu3alus u
IIpOBe/IeHUE OMOJOIMUYECKOr0 AKCIEPUMEHTA, BBIJIBUKEHHUE TUIIOTE3bl, BBISABICHHE 3aBUCUMOCTH MEXKJy HCCIEAYeMbIMH BEIMYMHAMM, OObSICHEHHE
MIOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYUHbBIX MOHATHH, TEOPUI U 3aKOHOB, YMEHUE JI€JIaTh BBIBObl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYLICCTBEHHBIC IPU3HAKM BHUPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U MTPEBPAILEHHS YHEPTUH B KJIETKE, (OTOCHHTE3A, TNTACTUYECKOTO U SHEPTeTUIECKOro 0OMeHa, XeMOCHHTE3a,
MHTO32a, MeH03a, OII0I0TBOPEHUS, PAa3MHOXKEHHU S, UHIUBU1YaJIbHOI'O Pa3BUTHS OpraHu3Ma (OHTOTEHe3);

YMEHHE NPUMEHSTH NOJyYEHHbIE 3HAHUS NIl OObSACHEHUs OMOJIOIMYECKUX IPOLIECCOB U SIBICHUMN, JUISl MPUHATUS NPAKTUYECKUX PELICHUM B
IIOBCEJJHEBHOM JKU3HU C LIebl0 oOecreueHus: 0€30IacHOCTU CBOETO 3/I0POBbS U 3[0POBbs OKPYKAIOLIMX JIIOJIEH, cOOMI0eHUsT HOPM I'PaMOTHOIO
MIOBEJICHUS B OKPY’KAIOIIEH MPUPOAHON cpejie, MTOHNMaHue HeOOXOIMMOCTH UCTIONL30BaHUS IOCTHKEHUN COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTHI
JUIS PaliMOHAIbHOIO IPUPOIOTIOIB30BaAHUS;

YMEHHE pelllaTh 3J€MEHTapHble TeHETHUECKHE 3aJ]aul Ha MOHO- U AUTMOPUHOE CKpELMBaHue, CLIEIUIEHHOE HACIeI0BaHUE, COCTABISATh CXEMbI
MOHOTHOPUAHOTO CKpEIMBAaHUS JUIsl TPEeICKa3aHUsl HACIeJOBaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATH J1a00paTOPHBIE U IPAKTHUECKHUE PadOThI, COOJII0IaTh IpaBUiIa MpU paboTe ¢ yueOHBIM U JJAOOPaTOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTHYECKU OLEHUBATh U MHTEPIPETUPOBATh WH(POPMAIMIO OMOJIOTHYECKOIO COAEPIKaHUs, BKIIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX MCTOYHUKOB (CpeICTBa MAacCOBOM MH(pOpMAIH, HAYYHO-TIOMYJISIPHbIE MaTepuabl), STUUECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUMN B
OuoJsIoruu, MeANLIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/7jaBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHHs, 0000mas OMOIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX HUCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpeameTHBIC pe3ybTaThl OCBOEHUS yaeOHOTO TipeameTa «buonorusi» ¢ 11 knacce NOTKHBI OTPAXaTh:

c(OPMHPOBAHHOCTh 3HAHUHM O MecTe M pOJM OMOJOTHHM B CHCTEME HAYyYHOIO 3HAHMs €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa M HAYYHOT'O MHUPOBO33PEHHUS, O BKJIAJ€ POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(GYHKIIMOHATIBHON IPAMOTHOCTH YeJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJAEP>KaHUE OMOJIOrMYECKUX TEPMHUHOB U MOHATHH: BHUJ, TMOMYJALUS, T€HOPOHI, BOIIONMS, IBUKYIIHE CUIIBI ((PaKTOPHI)
HBOJIIOIUH, TIPUCTIOCOOIEHHOCTh OPraHU3MOB, BUJ000pa30BaHue, IKOJIOTHYECKUE (PAKTOPbI, IKOCUCTEMA, TPOAYIIEHTbI, KOHCYMEHTBI, peAYLIEHTHI, LIENH
MMATAHUSI, SKOJIOTUYECKAsl MIpaMuia, OuoreoreHo3, onocdepa;
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YMEHHUE u3jaraTb OMoJIorndeckue Teopuu (3BosronnonHas teopust Y. JlapBuHa, CHHTETHYECKAs: TEOPHsl IBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxonacrsa K. M. Bopa, depenoBanus rinaBHbIX HampaBieHud u mytedd sBomonmu A. H. CesepuoBa, yuenust o Ouochepe B. U.
Bepnanckoro), onpeaensTh rpaHULlbl MX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BJaJIeTh METOAAMU HAyYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U ONMHMCAHHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBICHUH, OpraHu3aIus u
IIpOBe/IeHuEe OMOJOrMYECKOr0 IKCIEPUMEHTA, BBIIBUKEHHME T'MIIOTE3bl, BBISIBICHHE 3aBHUCUMOCTH MEX]y HCCIEAYEeMbIMH BEIMYMHAMM, OObSICHEHHE
IIOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHbBIX ITOHATHH, TEOPUI U 3aKOHOB, YMEHHUE JI€JIaTh BbIBO/Ibl HA OCHOBAHUH IOJIY4EHHbIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYLIECTBEHHbIE PU3HAKU CTPOEHHS OMOJIOrMUECKUX 0OBEKTOB: BUJIOB, OMYJISALMH, IPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTCOIIEHO30B M 3KOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACIEACTBEHHOM HW3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUA,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBHSA SKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBbl, IEpEeHOCa BEILECTB M IMOTOKA SHEPrMH B 3KOCHCTEMAX,
AHTPOITOTEHHBIX U3MEHEHNH B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEUIECTB M OMOTCOXMMHYECKHX IIHKIIOB B Onochepe;

YMEHHUE NPUMEHATh MOJYYCHHbIE 3HAHMS AJIs OOBSICHEHUs OMOJIOTMUYECKUX MPOLIECCOB M SBICHMMH, Ul MPUHATHS NPAKTUUYECKUX PELICHUH B
MIOBCETHEBHOM JXKM3HM C LIENbI0 o0ecreueHHs 0e30IacHOCTH CBOETO 3/10pOBbs M 3/10POBbsl OKPY)KAIOIIMX JIFO/EH, COOMIOAEHUSI HOPM I'PaMOTHOTO
MIOBEJICHUSI B OKpY>Karolllel MPUPOAHOM cpejie, HOHUMaHUe HEOOXOJMMOCTH UCIIOIb30BAHUS TOCTHKEHUH COBPEMEHHOW OMOJIOTUH JUIsl PALIMOHATIBHOTO
MIPUPOIONOJIB30BAHUS;

YMEHHE pellaTh 3JeMEeHTapHble OMOJIOTHYECKUE 33/1a4H, COCTABIIATh CXEMbI IIEpeHOCa BELIECTB U SHEPTUU B 3KOCHCcTeMax (LI€NU MUTaHUs);

YMEHHE BBITOTHATH Ta00paTOpHBIE U PAaKTHYECKHEe padoThI, COOIIOAATH IpaBUIIa P padoTe ¢ yUeOHBIM U JTa00PaTOPHBIM 000PYJOBaHUEM;

YMEHHUE KPUTHYECKU OLEHHBATh U MHTEPIPETUPOBATh MH(POPMALMIO OMOJIOIMYECKOIO COAEPIKAaHUs, BKIIIOYAIOILYIO [ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UICTOYHUKOB (CpeCcTBa MaCCOBOM MH(OPMAIINH, HAYYHO-TIOMYJIIPHBIE MAaTepHAIIbI), PACCMAaTPUBATH III00ATBHBIE SIKOJIOTHIECKUE TPOOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/]aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001asi ONOJIOrMYECKyI0 UHPOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoanuecTBo yacoB

JuiekTpoHHBbIE (U (pOBLIE)

Ne i/ HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl Beero Koutpoabusie  IIpakTunyeckue 06PA30BATEBLHBIE PECYPCh
padoThI padoThI
bubmuorexa [JOK
. brosorust kak Hayka 2 05 https://m.edsg).ru/7f4lcz92
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bubmorexa LIOK
https://m.edso0.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41c292
4 JKuznenesaTenbHOCTh KIETKH 6 bubmorexa LIOK
https://m.edso0.ru/7f41¢c292
5 Pa3zMHOkeHUE 1 HTHAUBUAYATBbHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U MNBMEHUMBOCTh 8 15 bubmuorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 11O 34 0 4
IMPOI'PAMME
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11 KIIACC

KoauyecTBO yacoB

Ne n/m HaumeHoBaHMe pa3aesioB U TeM DyekTpoHHBIE (M (POBDBIE)
) nporpamMmbl Bcero Kontpoabueie  IpakTuieckue oGpa3oBaTebHbIE PeCypChl
padoThI padoThI
bubmuorexa [JOK
IBOIOIMOHHAR GHONOTHS 9 . https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
OpranusMbl 1 OKpYX arolIas cpesa S 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
Coo00111eCTBa U DKOJIOTMYECKHUE CUCTEMEI 9 https://m.eds00.ru/7f41ccT4
PesepBHOE Bpems 2 bubmorexa LIOK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 34 0 25
IMPOI'PAMME '
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. buonorus, 10 xnace/ [Taceunuk B.B., Kamenckuit A.A., PybuioB A.M. u npyrue; nmoj penakiueit [laceanuka B.B., AkiimonepHoe 001ecTBo
«3marensctBO «lIpocBemenune»

2. buonorus, 11 xnacc/ [Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue; non penakuueii [laceunnka B.B., AkunonepHoe o01iecTBo
«3marensctBO «lIpocBemenue»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

1. 1C: Ypok. Pexxum nocryna: https://urok.1c.ru/

2. Ob6naunas miardopma oToOpakeHusI BEpUPHUIMPOBAHHOTO IIH(PPOBOrO 00pa30BaTeIbHOr0 KOHTEHTA U cepBUCOB AO «l31aTenbeTBo
«[Ipoceemienue». Pesxxum mocryna: https://educont.ru/

3. MoounbHOe 3eKTpoHHOE 00pa3oBanue. L{udposas oOpa3zoBarenbHas cpeia ¢ MHTEPaKTUBHBIMH OHJIAH-KypcaMm. Pexum

nocryna: https://mob-edu.com/

4. HoBas mikona. OnnaiiH-mkosna moarotoBku k EI'D mo Bcem npeameram. Pexxum nocryna: https://educont.ru/

5. Hossiii auck. [ludposas o6pazoBarensHas miiatdhopma. YdeOHbIe MaTepUaibl IS IEAaroroB M MKOJIBHUKOB. IHTEpaKTHBHBIN
KoHcTpykTop ypokoB u yrpaxneHuit. Pexxum noctyna: https://educont.ru/

6. O6nako 3HaHui. IHTepaKTHBHBIC YPOKH U U(POBBIC JOMalTHKE 3a1aHus. Pexxum goctymna: https://www.imumk.ru/

7. ®okchopa. Kpynueiimas onnaitH-mkona B Poccun. Pexxum nocryna: https://foxford.ru/

8. SAKuacc. [TonmHodyHKIMOHATBHAS IIU(PPOBast CHCTEMa JIJIsl 00pa3oBaTeIbHBIX Opranu3aiii. Pexxum mocryma: https://www.yaklass.ru/
9. Globallab. Hudposas o6pa3oBarenpHas cpefa COBMECTHON MPOEKTHOM U UCCIIEIOBATENbCKON AeITeTbHOCTU. Pexxum

noctyna: https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. NnTennekTyansHast oOpazoBarenbHas maTgopmMa Ut y4eHUKOB U TeJaroroB ¢ OMOIMOTeKOH 00pa30BaTeIbHOTO KOHTEHTA 110
®I'OC. Pexxum mocryma: https://ibls.one/

11. Ismart. YMHBIN TpeHaXEP I TOBBIIIEHUS OIICHOK. Pexxum noctyma: https://www.ismart.org/

12. Nativeclass. Cucrema nupoBbIX YPOKOB IO aHTJIMHCKOMY fA3BIKY, OOECIIEUHNBAET ycreX peOEHKa B IKOJIE, YIUT TOBOPUTH U TOHUMATh
AHTJIMICKUN KaK POAHOM s13bIK. Pexxum noctyma: https://nativeclass.ru/

13. Stratum. UuTennekryanbHas mkona. Lludpposas oOpazosarensHas miardgopma. MaTepaktuBHble Moaenu. MHauBUAYyallbHAs TPACKTOPHS
o0yuenus. Pexxum nocryna: http://stratum.ac.ru/ru/education/

14. Uchi.ru. arepakTuBHas oOpa3oBaTenbHas oHnaitH-miardopma. Pexxum noctyma: https://uchi.ru/
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