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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeqHEro oOmiero obpa3oBaHus pa3paboTaHa HA OCHOBE IMOJIOKEHHH U TpeOOoBaHUU K
pe3ynbTaTaM OCBOEHHS OCHOBHOW oOpa3oBareiabHOM mporpammsbl, mnpeactaBieHHbIx B ®I'OC COO, a Takxke ¢ yu€roMm denaepalibHON paboueit
IpOTrpaMMbl BOCIIUTAHHUS M KOHLEIIMH TpenojaBanus yueOHoro npenmera «Pu3uka» B oOpa3oBarenbHbIX opranu3anusx Poccuiickoir dexepanuu,
peaIn3yIoNX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

Copepxanue mporpamMMmbl 1o (pu3nke HampaBiIeHO Ha (GOPMUPOBAHHE ECTECTBEHHO-HAYyYHOW KapTUHBI Mupa oOydarommxcs 10—-11 xmaccoB mpu
oOyueHunn ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOrO moaxona. IIporpamMma mo ¢u3uMke COOTBETCTBYET TPeOOBAHUSIM
OI'OC COO K mIaHupyeMbIM JHMYHOCTHBIM, IMPEIMETHBIM W METalmpeIMETHBIM pe3yibTaTaM OOydYeHHs, a TaKKe YYHTHIBAET HEOOXOIUMOCTD
peanu3anii MEXIPEIMETHBIX CBsI3ed (M3MKU C €CTECTBEHHO-HAYYHBIMU YYE€OHBIMH IpeaMeTaMu. B Heil onpenenstoTcss OCHOBHBIC IETH W3ydeHHS
¢bu3MKN Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus, INIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METallpeIMETHbIC, TPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma o (hu3uKe BKIIIOYACT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (U3HKU Ha 0230BOM YPOBHE, B TOM YHCIIE MPEIMETHBIE Pe3yIbTaThI IO TOAaM 00y4YeHHUS,;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oO0y4eHHUs.

®u3nka Kak Hayka o0 HauOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYNAsl B KaUeCTBE y4EOHOro NMpeaAMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJaa B
cucteMy 3HaHUU 00 okpyxatomeM wmupe. LlkonbHBI Kypc (U3MKH — CHUCTEMOOOPA3yIOUIUN MJii €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB U SIBJICHHUM, U3ydyaeMbIX XUMHEH, Onosoruen, ¢puszndeckoil reorpadueil 1 acTpoOHOMHEH.
Hcnonb30BaHue M aKTHBHOE MPUMEHEHHE (PU3MYECKUX 3HAHMM ONpeAesseT XapakTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cepe IHepreTHKH,
TPaHCIOPTA, OCBOEHUSI KOCMOCA, MOJYyYeHHUs HOBBIX MaTepHAJIOB C 3aJaHHBIMM CBOMCTBaMU M JIpyrux. VMzyueHue (pu3MKy BHOCUT OCHOBHOM BKJaj B
(GbopMUpOBAaHHE €CTECTBEHHO-HAyYHON KapTHHBI Mupa oOyuaroumuxcs, B (OpMHUpPOBaHME YMEHUN TNPUMEHSITh HAy4dHbIH METOJ TMO3HAHWS NpuU
BBIMIOJTHEHUHM UMU Y4EOHBIX HCCIIE0BaHUN.

B ocHoBy kypca ¢u3uku 1751 ypOBHS CpeAHEro oO0Iero oopa3oBaHUs MOJOXKEH psA UAEH, KOTOpble MOKHO paccMaTpuBaTh KaK HMPUHIUIBI €rO
IIOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJIEP’KUT MaTepHall U3 BCeX pa3AesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3MKH OObETUHEH BOKPYr (HU3UYECKUX Teopuil. Bemymum B Kypce sBiseTcs
(dbopMHpOBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHIX MaTepHH, BEIIECTBE U MOJIE.

Hoesn ecymanumapusayuu. BE peanuzanus mpeanojiaraeT HCHOJIb30BaHUE T'yYMAHUTApHOIO MOTEHLHMana (PU3MYECKONW HAyKH, OCMBICIIEHHE CBSI3U
pa3BUTUS (PU3MKHU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMH U SKOJIOTMYECKUMHU NMPOOIeMaMH.



Hoes npuxnaonoii nanpaenrennocmu. Kypc GU3UKM MpennoyaracT 3HaKOMCTBO € HTMPOKHM KPYTOM TEXHUYECKHUX M TEXHOJIOTHYECKUX MPUIOKECHUI
WU3Y4YEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPEACTBOM BBEJIEHHS 3JEMEHTOB COJAEPKaHMs, MOCBSIIEHHBIX KOJIOTMYECKUM IMpPOOJeMaM COBPEMEHHOCTH,
KOTOpPbIE CBSI3aHbl C PAa3BUTHUEM TEXHMKH M TEXHOJIOTHH, a Takxke 00CYXICHMs MpoOJIeM pPalMOHAIBHOTO MPHUPOIONOIb30BaHUS M KOJIOIMYECKON
0€30MaCHOCTH.

CTep)KHEBBIMU JJIEMEHTAMHU Kypca (QU3WKH HAa YPOBHE CpEeIHEro o0mero oOpa3oBaHus SBISIOTCS (usmdeckue Tteopun ((HhopMHpOBaHHE
IPEACTaBICHUN O CTPYKType MOCTPOCHUS (PU3MUECKON TEOpPHH, POIH (PyHIaMEHTAJIbHBIX 3aKOHOB M NPHUHLMIIOB B COBPEMEHHBIX IPEACTABICHUAX O
HpUpOJie, TPaHULIAX TPUMEHUMOCTH TEOPH, 1JIs ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CHUCTeMHO-IEITENPHOCTHBIN TOIX0A B Kypce (M3HMKH pealn3yercsi MPekIe BCEro 3a CYET OPraHM3alud SKCIEPUMEHTAIBHON IESTEeIbHOCTH
oOyyaromuxcs. Jlns Ga3oBoro ypoBHS Kypca (UM3MKH — 3TO HCIOJNB30BAHUE CUCTEMBI (DPOHTAIBHBIX KpPAaTKOBPEMEHHBIX OJKCIIEPHMEHTOB U
1a00paTOpHBIX paboT, KOTOpBIE B MporpaMmme 1o Gpu3nke 00beTUHEHbI B OOLIMIA CIIMCOK YYEHHYECKHUX MPAKTUYECKUX padoT. BeiieneHne B ykazaHHOM
nepevHe J1adopaTopHBIX pabOT, MPOBOAMMBIX sl KOHTPOJIS W OLIEHKH, OCYIIECTBIISIETCS y4YaCTHHKaMH OOpa3oBaTeNbHOIO Ipolecca HCXOIsd M3
0COOEHHOCTEH TUIAHMPOBAHUS M OCHAIleHHs KaOuwHera Qus3uku. Ilpm 3TOM oOecmeumBaeTcs OBJIAJCHHE OOYYAIOUIMMHCS YMEHHSIMHU IPOBOJUTH
KOCBEHHBIE U3MEPEHUS, HCCIIEOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEITMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE MPEI0KESHHBIX TUIIOTES.

Bonbioe BHUMaHue yenseTcsl pellieHUI0 pacuE€THBIX M KauyeCTBEHHBIX 3as1ad. [Ipu 3ToM 11 pacuéTHBIX 3a/lady MIPUOPUTETOM SIBJISIOTCS 337a4M C
SIBHO 3aJJaHHOM (PU3UYECKOM MOJENbI0, MO3BOJISIONINE MPUMEHATh M3YUEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJIHOIO pasjena Kypca, Tak U
UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3fenoB. J[s KadecTBEHHBIX 3afad MPHOPUTETOM SIBISIOTCS 3aJaHUs Ha OOBSCHEHHE MPOTEKaHUs (PU3MUECKHX
SIBTICHUI W TIPOLIECCOB B OKPY KAOIIEH JKU3HH, TpeOyromue BpI0opa GU3NIECKON MOIEIH ISl CUTYalluH PAaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu G@I'OC COO k MaTepualbHO-TEXHUYECKOMY 00ecIeueHUI0 yueOHOro nporecca 0a30Bblii ypoBeHb Kypca (GU3NKU
Ha ypOBHE CpeJHero oOmero o0pa3oBaHUs JODKEH M3y4daTbCs B YCIOBHUSX NPEAMETHOro KaOMHeTa (DU3MKM MM B YCIOBHUSAX HHTETPUPOBAHHOTO
KaOuHeTa IPeIMETOB €CTECTBEHHO-HAYYHOT O LIuKIIa. B kabuHere pu3nku 10JKHO ObITh HEOOX0AMMOE JabopaTopHoe 000pyAOBaHUE ISl BBIMOTHEHUS
yKa3aHHBIX B IPOTpaMMe 0 GU3NKE YICHHYECKHX MPAKTHIECKUX PadoT U IEMOHCTPAIIMIOHHOE 000PYAOBaHHE.

JleMoHCTpanoHHOe 000pyIOoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHIMIIOM MHUHHUMAJIBHOM JOCTATOUYHOCTH U OOECIEYMBAET MOCTAHOBKY
NEPEUUCIICHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpPALM [Js MCCIEeOBaHMSA M3Y4YaeMBIX SIBJICHUH W MPOIECCOB, SMIUPUYECKHX H
(byHIaMEHTAEHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe o0opyaoOBaHHE ISl YUYEHWUYECKHX MPAKTUUECKUX paboT (popmMupyeTcs B BHUIIE TEMAaTHYECKUX KOMIUIEKTOB M OOECTICUMBAECTCS B
pacuére OJHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTndeckue KOMIUIEKTHI J1a0opaTopHOro OOOpYAOBaHMS JOJDKHBI OBITH IOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IIM(PPOBHIX T1a00OpaTOpuii.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKK B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMupOBaHME MHTEpEca U CTPEMIJIEHUS OOYyYaroIMXCs K HayYHOMY M3Y4YEHHIO MPHUPOJbI, PA3BUTHE MX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEMN;



®  pa3BUTHE NPEJICTABICHUI O HAYYHOM METO/IC MO3HAHUS U (OPMUPOBAHUE UCCIIEIOBATEILCKOTO OTHOILCHHS K OKPY)KAIOIINM SIBIICHUSM;

e (opMupOBaHHME HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3Y4YEeHHUsI OCHOB CTPOCHUS MaTepHH U (GyHAaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHHUI OOBACHATH SABICHUS C HCIIOJIb30BaHHEM (PU3NUYECKUX 3HAHUN M HAyYHBIX JOKA3aTEIbCTB;

e  (opMupoBaHHE NPEACTABICHUN O POIH (UUKHU ISl pA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Ieiel oOecrnednBaeTCs pEIICHHEM CIEAYIOIIUX 33Jad B Ipollecce M3y4deHHs Kypca (U3MKM Ha YpOBHE CpeaHero ooriero
o0Opa3zoBaHwUsI:

e 1puoOpeTeHue CHCTEMBl 3HAHUU 00 OOMMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXaHUKY, MOJICKYISAPHYIO (PHU3HKY,
JIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e  (QopMupoBaHHE yMEHHU NMPUMEHITH TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS (U3MYECKUX SBICHUN B IPUPOJE U JUIS MPUHATHS MPAKTUIECKUX
peLIeHU B TOBCETHEBHOM KHU3HU;

® OCBOGHHME CHOCOOOB DPELICHUS Pa3IMYHBIX 33Jad C SBHO 33/JaHHON (U3MYECKONl MOJENbIO, 33/1a4, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIHLHOE
cozanue pu3nYecKoi MOJeNH, aJeKBaTHOW YCIIOBHSM 3a/1a4H;

e  [OHMMaHHE PU3MYECKUX OCHOB U NMPHHIUIIOB JICHCTBUS TEXHUUECKUX YCTPOHCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPYKAFOLTYIO
cpeny;

®  OBJIAJICHUE METO/IaMHU CaMOCTOSTENILHOTO MJIAHUPOBAHUS U MPOBEIEeHHs (PU3NUECKUX IKCIIEPUMEHTOB, aHAJIN3a U MHTEPIIpeTallui UH(OpMAaIiH,
OTIpeIeNICeHUs! JIOCTOBEPHOCTH TIOIYIEHHOTO PE3yiIbTaTa;

®  CO3/1aHHUE YCIOBMH JJIS pa3BUTUS YMEHHUM TPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKOM 1EATEIIHOCTH.

Ha usyuenune ¢usuku (6a30BbIli YypOBEHb) Ha ypOBHE cpeaHero oluiero odpazoBaHusi otBoautcs 136 ygacos: B 10 kimacce — 68 yvacoB (2 vaca B
Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipennaraemselii B nporpamMme no (usuke nepedeHb J1adopaTOpHBIX U MPAKTUYECKUX PAa0OT SBISETCS PEKOMEHJOBAaHHBIM, YUUTENb JIE€NaeT BBIOOD
IpoBe/IeHUs TaOOPaTOPHBIX PadOT U ONBITOB € YYETOM MHIAMBHIYyaIbHBIX 0COOEHHOCTEH 00yUaronmxcs.



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O TO3HAHMS

®usuka — Hayka o npupone. Hayunele MeTOAbl IO3HAHUS OKpPYXKaroLero Mupa. Poip dKkCniepuMeHTa U TEOpPUM B IIPOLIECCE MO3HAHUSA IIPUPOIBI.
OKCcIepUMEHT B (pu3HKe.

MopenupoBanue pu3nyeckux sSBIEHUHN U mpoueccoB. Hayunsle runoressl. @uU3nyeckrue 3aKOHbI U TEOPHH. ['paHUIlbl TPUMEHUMOCTH (PU3MUYECKUX
3aKOHOB. [IpuHIKIT COOTBETCTBUA.

Poub 1 MecTo ¢u3nKu B GOPMHUPOBAHNU COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B IPAKTHYECKOH eI TEIBHOCTH JTFO/ICH.

Jlemoncmpayuu

Amnaiorossle U IU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXAHUUECKOTO BMKeHUsA. Cuctema orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOW TOUKH, UX MPOEKIUU Ha OCH CHUCTEMBI KOOPAMHAT.
CrnosxeHue nepeMelieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IyTH U MepeMeLIeHUs
MaTepUaIbHONW TOUKH OT BPEMEHH.

CBoOoaHoe majieHue. Y cKopeHue CBOOOIHOTO TaICHHUS.

KpusonmHeliHOe nBHKEHNE. [[BHYKEHNE MAaTepUaIbHON TOYKH IO OKPYKHOCTH C TIOCTOSSHHOM 110 MOZYJIXO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHHAS
ckopocTts. [leproa n yactorta obpaienus. LleHTpocTpeMuTensHOE YCKOpEHHE.

TexHUUYeCKHE YCTPONCTBA U MMPAKTUYECKOE TPUMEHEHHE: CITUAOMETD, ABMXKEHUE CHAPAIOB, LIETIHbIE U PEMEHHBIE NTEPEAYN.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTIOCTPALUS KHHEMATUYECKUX XapaKTePUCTHK ABUKCHHUS.

[IpeoOpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue aBmxeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOIO MajeHHUsI.

Hampasienne ckopocTH Npyu IBUKEHUU 10 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEICHUSI MTHOBEHHONW CKOPOCTH.

HccenenoBanue COOTHOIIEHHSI MEXY MYTSIMH, IPOUJECHHBIMHU TEJIOM 3a IOCJIEI0BATEIbHbBIE PABHBIE POMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IIAPUKA B BA3KOU KUKOCTH.

Wzydenune nBuxeHus Tena, OpOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocuTensHocTy ["anunes. Ilepsbiii 3akoH HeroToHa. MHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprio3unuu cui. Bropoit 3akon HetoToHa /st MarepuanbHoil Touku. Tpetuit 3akoH HeloToHa 11 MaTepHaIbHBIX
TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl TpeHus (mokos, ckoyibkeHus, kaueHus). Cuna Tpenusa. Cyxoe tpenue. Cuila TpeHHS CKOJNBXKEHUS U CHJIA TPEHUS IIOKOS.
Koadpdumment tpenns. Cuita CONpOTHBIICHHS IIPH JBMKEHUH TEJA B )KUKOCTH HITH Tase.

[ToctynarensHoe U BpalaTeabHOE ABMKEHHUE a0COIIOTHO TBEPAOTO Tela.

MOoMEHT cuiibl OTHOCUTENBHO OCH BpaieHus. [Inedo cuiel. Y cnoBus paBHOBeCHs TBEPAOIO TeEIA.

TexHHUuyecKkue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: MTOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiEeHME NHEPLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroTona.

Hsmepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue ABM>KeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux JedopMalnu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJIA, UMEIOIIETO OCh BPALEHUS.



Tema 3. 3akonwl coxpaneHus 6 mexaHuke

Nmnynbc MaTepuanbHOM TOUKH (TeNa), CHCTEMbl MaTepUaIbHBIX TOUEK. VIMITyJIbC CHIIBI M1 U3BMEHEHUE UMITYJIbCA Tella. 3aKOH COXPAaHEHUs UMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckas sneprust MmarepuanbHoil Touku. Teopema 006 M3MEHEHNH KHHETHYECKOW YHEPTUH.

[MoTennmaneHas sHeprus. [loTeHnManbpHass 3HEPrUs ynpyro AeGOopMUPOBAHHON NpYXKHUHBI. [loTeHIMaNbHAsS SHEPrus Teia BOJIW3H MOBEPXHOCTH
3emuu.

[ToTeHManpbHbIC U HEMOTEHIUAIBHBIE CUJIbl. CBSA3b PabOThI HEMOTECHIMAIBHBIX CHJI C M3MEHCHHEM MEXaHHUYECKOW SHEPTHMH CHUCTEMBI Tel. 3aKOH
COXpaHEHUSI MEXaHUYECKOU IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: BOAOMET, KOIEP, MPYKUHHBIN MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

[Tepexon moTeHLIMATBHON YHEPTHH B KHHETUUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenue abCoOMOTHO HEYIPYTOro yJaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThI CUITBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPTUH TeJia Ha TIPUMEPE PaCcTsHKEHUSI PE3UHOBOTO KI'yTa.

Paznen 3. MosekyasipHasi (pM3HKa M TEPMOAUHAMHUKA

Tema 1. Ocroebl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUU M MX OMNbITHOE oOocHoBaHMe. bpoyHoBckoe aBmxenue. uddysus. Xapakrep
JIBUKEHHSI U B3aUMOJACHCTBUS YACTHI] BeliecTBa. Moaenu CTPOSHHS Ta30B, KUAKOCTEH U TBEPABIX TNl U OOBICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyin. KonnuectBo Bemectsa. [loctostHHass ABoraapo.

TenmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETHUECKON TEOpUHU HIealbHOTO ra3za. AOCOJIOTHas TeMIleparypa Kak Mmepa
CpelHe KMHETHMYECKOW >HEepruu TEIUIOBOTO JBMKeHMs dacTul] ra3a. lllkana temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHaeneeBa—
Knaneiipona. 3akon /laneToHa. M30omporecchl B H1€alIbHOM ra3e ¢ MOCTOSTHHBIM KOJMYEeCTBOM BellecTBa. [ padudeckoe npeacTaBieHne H30MpoLecCoB:
U30TepMa, 130X0pa, n3o0bapa.

TexHu4ecKkne yCTpoCcTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu



OnbITH, TOKa3bIBAIONINE TUCKPETHOE CTPOCHHUE BelecTBa, PoTorpaduu MOJIEKYI OPraHUnYeCKUX COSIUHEHHA.

OmnbITh! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mopens onbiTa llTepHa.

OnbIThI, JOKA3bIBAIOLIME CYILIECTBOBAHNE MEKMOJIEKYIISIPHOIO B3aUMOACHCTBHSL.

Monens, WUTIOCTpUpPYIOLIAs NPUPOLY JaBIECHUS ra3a Ha CTEHKH cOoCcyaa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIaCCHON KOMHATe Ha OCHOBE U3MEPEHHM 00bEMa KOMHATHI, 1aBJICHUS U TEMIIEPAaTyphbl BO3AyXa B HEH.

WccnenoBanue 3aBUCUMOCTH MEX/y ITapaMETPaMU COCTOSTHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMuyeckas cuctema. BHyTpeHHSs sHeprus TepMOJMHAMUYECKOH cHUCTeMbl U crocoObl €€ u3MeHeHus. KonmuecTBo TemiaoTel U padoTa.
BuyTpeHHss 3HEprus 0JlHOATOMHOrO HUJI€AIbHOTO Ta3a. Bupl Terionepenayu: TEMIONPOBOIHOCTb, KOHBEKLUS, U3TyUeHHUE. Y AelbHas TEIIOEMKOCTh
BeniecTBa. KoianuecTBo TEMIoTh pu Temonepeaaye.

[Tonstue 06 ammaGatHOM mnpouecce. [lepBblii 3akoH TepMmoaMHAMUKHU. I[IpMMeHeHHEe IEepBOro 3akoHa TEPMOAMHAMHMKU K H3O0MPOLECCAM.
I'paduueckas uaTepIpeTaiys padboThl rasa.

Bropoii 3akoH TepmoannamMuku. HeobpaTHMOCTh IPOLIECCOB B IPUPO/IE.

TeroBeie MamuHbl. [IpuHIMIEL AefiCTBUS TeMI0BbIX MaluH. [IpeoOpa3zoBaHus S3HEPrUM B TEIUIOBbIX MamnHax. Koadduiment none3noro aecteus
teruioBoit MamuHbl. Luka KapHo u ero koagguuueHT nosie3Horo qeicTBus. IKoI0orudyeckue npooieMbl TEMI0IHEPTeTUKH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHE: IBUTATENIb BHYTPEHHET0 CropaHus, ObITOBOM XOJIOMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

N3meneHne BHyTpeHHEN dHEPruu Tena MNpy COBEpLIEHUU padOThI: BbUIET MPOOKH U3 OYTHUIKM MOJ AEHCTBHEM CKAaTOro BO3AyXa, HarpeBaHue 3¢ upa
B JIATYHHO! TpyOKe mMyTéM TpeHUs (BUIE€0IEMOHCTPALIHS).

W3meHeHne BHyTpeHHEN 3HEPTUH (TEMIIEPATyphl) TENA IPU TEIIoNEpe1aye.

OnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHHBI, IBUraTelsi BHYTPEHHET 0 CTOpaHus, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanune u koHaeHcanus. Mcnapenue u kumneHue. AOGCONIOTHAasE U OTHOCUTENIbHAsI BIaXXHOCTh BO3ayxa. HacebllieHHbIN map. Y aenbHas
TEII0Ta NapooOpa3zoBaHus. 3aBUCMOCTb TEMIIEPaTypbl KMUIIEHUS OT aBJICHUS.



Teépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHH30TPONMHS CBOMCTB KpucTaiwioB. JKuakue kpucramibl. COBpEeMEHHBIE MaTepHAIbI.
[InaBnenue u kpucTayuM3anus. Y IesibHas TerioTa iasineaus. Cyonumanus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuuyeckue YCTpOICTBA M MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETp U IMCUXPOMETp, KaJOpUMETp, TEXHOJOTUHU MOIYYeHHsS] COBPEMEHHBIX
MaTepHalioB, B TOM YKCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenve npu noHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepEHUs BIKHOCTH.

HalGmonenue narpeBaHus U IJIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBRA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

H3mepenne 0THOCUTEILHOM BIIAXKHOCTH BO3/IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Dnexkmpocmamuxa

OnexTpu3anus Ten. DIeKTpudeckuil 3apsaa. JBa Buaa anekTpuueckux 3apaaoB. [IpoBoIHUKY, TUANEKTPUKH U TOJYNIPOBOJHUKU. 3aKOH COXPAHEHUs
3JIEKTPUYECKOTO 3aps/a.

Bsaumoneiictue 3apsnoB. 3akoH Kynona. TodeuHbll 31€KTpUUecKMM 3apsii. OleKTpudeckoe mose. Hampsyk€HHOCTh 3JIEKTpUYECKOro IOJs.
[TpuHIUII CYyNIEPIIO3ULINH DIIEKTPUUECKUX MONIeH. JIMHUN HAPsSKEHHOCTH DIIEKTPUYECKOTO MTOJIS.

Pabora cun snexkrpocratmueckoro mnoss. [lorennuman. Pasnocts moreHuumanoB. [IpoBOAHMKM M AMAIEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JwusnexTpudeckas IPOHUIIAEMOCTb.

OnexTpoéMkocTh. KoHeHcaTop. DeKTpOEMKOCTB IIIOCKOIO KOHAEHCATOpa. DHEPTHUs 3apsDKEHHOTO KOHIEHCATOopa.

TexHuueckue ycTpoicTBa U MPAaKTHUYECKOE MPUMEHEHHUE: JIEKTPOCKOI, 3JIEKTPOMETP, IEKTpOCTaTUYEeCKast 3aIllUTa, 3a3eMJICHUE JIEKTPOIPUOOpOB,
KOHJIEHCATOp, KOMMPOBAIBHBIN aNIapar, CTpyHHBIN IPHUHTEP.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3apSIKEHHBIX TE.

[IpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHYeCcKast 3alluTa.



JU5IeKTpUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTD AJIEKTPOEMKOCTH IJIOCKOT'O KOHJIEHCATOPA OT IUIOMIAU TUIACTUH, PACCTOSIHUS MEXAY HUMU U JTUAICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit nekmpuueckuil mok. Toku e paznuunvix cpeoax

DJIEKTPUUYECKUHN TOK. Y CIIOBUSI CYILIECTBOBAHMS AJIEKTPUUECKOTO Toka. Mctounuku Toka. Cuia Toka. [TocTosIHHBIN TOK.

Hanpsixenue. 3akon OMma 11 yyacTka LEIu.

DIIEKTPpUUYECKOEe COMPOTUBIIEHUE. Y ACIbHOE COMIPOTUBIIEHUE BellecTBa. [locnenoBarensHoe, mapamiesibHOe, CMEIIaHHOE COSIMHEHHUE POBOHHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37E€KTPUUYECKOTO TOKA.

DNEKTPOABMKYIIAsl CHUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHMKA ToKa. 3akoH Oma NS MOJIHOM (3aMKHYTOH) anektpudeckoi nenu. Kopotkoe
3aMbIKaHUE.

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTD.

DIIeKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. COOCTBEeHHAs U TPUMECHAsE TPOBOAMMOCTh MOTYIPOBOIHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBEIE TPHUOOPHI.

DIIEKTPUUYECKHI TOK B paCTBOpaxX M paciuiaBax 3JEKTPOJIUTOB. DIEKTPOIUTHYECKAs AUCCOLMALNS. DIEKTPOIIN3.

OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psa. Monnus. [1na3ma.

TexHu4ecKrue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJBTMETP, PEOCTaT, UCTOYHUKU TOKA, JIEKTpOHArpeBaTesibHbIe MPUOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHBICHHUS, BAKyyMHBIM AHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIM AHO],
raJibBaHHKa.

Jlemoncmpayuu

N3mepenue criibl TOKa U HAITPSIKEHUSI.

3aBUCUMOCTh COMPOTUBIIEHUS HUIUHAPUUECKUX MPOBOJHUKOB OT JIUTMHBI, IUIOLIAU ONEPEYHOTO CEUEHHS U MaTepuara.

CwmenanHOe COeIMHEHUE MPOBOJHUKOB.

[IpsiMoe n3MepeHne AMEKTPOIBIKYIIEH critbl. KOpoTkoe 3aMbIKaHUE TATbBAHMYECKOTO 2JIEMEHTA U OIIeHKAa BHYTPEHHET0 COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOJUMOCTh BO3yXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3yueHue cMeaHHOTO COEIMHEHUSI PE3UCTOPOB.
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I/I3MepeHHe 3JICKTpOI[BI/I)KyIJ_Ief/'I CHJIbI HCTOYHHKA TOKA U €0 BHYTPCHHETO COMMPOTHUBIICHUA.

Hab6monenue anexrponusa.

MexnpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyIliecTBIseTCS € Y4E€TOM COJEp)KaTelIbHBIX MEXKIPEAMETHBIX CBSI3ed C Kypcamu
MaTE€MaTUKU, 6I/IOJIOFI/II/I, XHUMHU, I‘COI‘pa(i)I/II/I 1 TCXHOJIOTHU.

MesicnpeOomemnule nonsimus, CBSI3aHHBIC ¢ U3yYEHUEM METOJIOB HAYYHOTO IMO3HAHUS: SIBJICHWE, HAyYHBIA (DaKT, rumoTe3a, GuU3nyecKas BEITUYHHA,
3aKOH, TE€OpHsl, HAOIIOIeHUE, SKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, NuHelHas (yHkuus, mapabomna, rumepOoiia, WX rpaUKd U CBOICTBA, TPUTOHOMETPUUYECKHE
q)YHKIII/II/II CHHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPUTI'OHOMETPUUICCKOC TOKACCTBO, BCKTOPLI U UX IMPOCKIOHWU HA OCH KOOPpAWHAT, CJIOXKCHUC
BEKTOPOB.

buonocus: mMexanmdeckoe ABMXKEHUE B KUBOW mpupoze, nuddysus, ocMOC, TEIIIOOOMEH XUBBIX OPraHU3MOB (BHIIbI TEIUIONEpeIadyH, TEII0BOE
paBHOBECHE), TIEKTPHUUECKUE SBICHUS B )KUBOW IIPUPO/IE.

Xumus: MTUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJb BEIIECTBA, MOJISIPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPHBIX Tel,
)KI/IZIKOCTCﬁ 1 ra3oB, 3JICKTPUYCCKUC CBOICTBa MCTAJJIOB, QJICKTPOJIUTUYCCKAA AUCCOLIMals, raJIbBaHHUKa.

l'eocpaghus: BAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpazoBaHUE [BIKEHUH C HCIOIH30BAHMEM MEXAaHU3MOB, y4Y€T TPEHUS B TEXHHKE, MOJIIMIIHUKHA, HCIOJIb30BaHHE 3aKOHA
COXpaHEHMs HMITyJIbca B TEXHHMKE (pakera, BOJOMET M Jpyrue), JABUraTeslb BHYTPEHHErO CropaHus, mapoBas TypOuHa, ObITOBOM XOJOJMJIBHUK,
KOHAUIOHWOHEP, TEXHOJOTUU NOJYUCHUA COBPEMCHHBIX MATCpUAIOB, B TOM YHCJIC HAHOMATCPpHUAJIOB, © HAHOTCXHOJIOTHHU, BJICKTPOCTATUYCCKAad 3alluTa,
3a3eMJICHHE DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTEP, dIEKTPOHATPEBATENbHbBIE PUOOPHI, YIIEKTPOOCBETUTENBHBIE MPUOOPHI, TaJTbBAHUKA.

11 KJIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKUUA

ITocTostHHBIE MarHWTHI. B3anMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOe mnoJie. BekTop MarHMTHOW HMHIAYKUMH. [IpuHIMI cynepro3unuun
MAarHUTHBIX MoJjed. JInHnn MarHuTHOM MHAYKUMK. KapThHa JTMHUHA MarHUTHOW MHAYKIWUH MOJIS MOCTOSHHBIX MArHUTOB.

MarnuTtHoe noje NpoBOJHUKA ¢ TOKOM. KapTuHa JTMHUNA MHIYKIMKA MAarHUTHOTO MOJIs JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena. BaumoaeiicTere npoBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJyJib U HallpaBJICHUE.

Cwuuta Jlopeniia, e€ Monysb M HampaBJiieHHE. [[BrkeHre 3apsDKeHHOM YaCTHUITBI B OJTHOPOTHOM MarHuTHOM 1one. PaGota cuiel Jlopenta.
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SIBieHME ANIEKTPOMArHUTHOM MHAYKUMU. I10TOK BEKkTOpa MarHUTHOM MHAYKUMH. DJIEKTPOABMXKYIIAs CUja MHIYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu Papanest.

BuxpeBoe aniekTpudeckoe nosie. JJIEKTPOABIKYILAs CUjla MHIYKIUHU B IPOBOJHUKE, ABIKYILEMCS ITOCTYIIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenua.

WNHaykTuBHOCTE. SIBIEHNE CAaMOMHAYKLNU. DIEKTPOABIIKYILAS CHUla CAMOMHAYKLIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCcTpoiCcTBa U NPAKTUUECKOE MPUMEHEHHE: ITOCTOSHHBIE MarHUThI, JJIEKTPOMATHUTBI, dJIEKTPOJBUTATENb, YCKOPUTEIH IEMEHTapHbIX
YacCTHUL, MUHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IyYKa MAarHUTHBIM I1OJIEM.

JImHMM MHOYKIMY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

[Henicteue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne ANEeKTPOMArHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTBD JIEKTPOJBHKYIIEN CUIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yueHrne MarHuTHOTO NOJIS KaTYIIKH C TOKOM.

HccenenoBanue 1elCTBUSA TOCTOSHHOIO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue sBIeHUs 3J€KTPOMAarHUTHON MHIYKIUU.

Paznea S. KosieOanus 1 BOJTHbBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUnHbIE KONCOAHUA

Konebarensnas cucrema. CBoOoHBIE MexaHnueckue konebanus. ['apmonndeckue kosnebanus. Ilepuoa, yacrora, ammuutyaa u ¢asza kojaeOaHHA.
[TpyXuHHBINA MassTHUK. MaTeMaTH4eCKHi MasgTHUK. Y paBHEHHE rapMOHHYECKUX KoseOanuil. [IpeBpalenue sHepruu npu rapMOHMYECKUX KOJIeOaHUsIX.

KoneGatenbublit koHTYyp. CBOOOAHBIE 3JIEKTPOMarHUTHbIE KOJeOaHusl B UJICAIBHOM KOJIeOaTeTbHOM KOHTYpe. AHAIOTHSI MEXAY MEXaHUYECKUMH U
9JIEKTPOMArHUTHBIMH KosiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UE€aIbHOM KoJeOaTeTbHOM KOHTYpeE.
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[IpencraBnenue o 3aryxarommx KojaeOaHusIX. BeiHyx1eHHbIe MexaHnueckue koieOanus. Pezonanc. BeiHyX/1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHMUS.
[lepemennbiii Tok. CHHYyCOUJAJIbHBIN NEPEMEHHBINA TOK. MOIHOCTh NEPEMEHHOI0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U

HaIIPsAKCHUA.

Tpanchopmarop. IIpousBoncTBo, nepenaya U NOTpedICHUE IIEKTPUUECKON IHEPTUU. DKOJIOTHUECKUE PUCKU MPH MPOU3BOACTBE AJIEKTPOIHEPTHH.

KynbTypa ncrnonb30Banus 3J€KTPOIHEPTUN B TIOBCEIHEBHOM KU3HU.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPUUECKUI 3BOHOK, TEHEPATOP NEPEMEHHOT0 TOKA, JIMHUU JIEKTpoIlepeaay.
Jlemoncmpayuu

HccnenoBanue napameTpoB KoJie0aTenbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MAsTHHK).

HaGuroieHune 3aryxaromux KojaeOaHui.

WccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcumsutorpaMMebl (3aBUCUMOCTH CHITBI TOKA M HATIPSDKEHUST OT BPEMEHH ) IS DJIEKTPOMAarHUTHBIX KOJICOaHUA.

Pe3onanc npu nocneaoBaTeabHOM COEIMHEHUH PE3UCTOPa, KaTYIIKU HHAYKTUBHOCTU M KOHJIEHCATOPA.

Monenb TMHUY 3IIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH NIEpUOA MaJIbIX KOJIEOAHUM Ipy3a HA HUTU OT JUIMHBI HUTU U Macchl rpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIENH U3 MOCIIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexannueckre BOJIHBI, YCIOBHs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHHs U JUIMHA BOJIHBL. [lomepednsle M MpOJOJIbHBIE BOJIHBL.

WNurepdepennius u nudpakuys MeXxaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.
DJEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS M3JTy4EHHsI SJIEKTPOMAarHUTHBIX BOJIH. B3anMHuas opueHtanus BekropoB E, B, V B anekrpoMaruuTHo# BosHe.

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH: OTPAKCHUC, ITPCIIOMIICHUC, TTOJIApU3aliusd, zm(ppaxum[, I/IHTep(I)CpCHI_II/ISL CKOpOCTL QJICKTPOMATrHUTHBIX BOJIH.

[[Ixana smekTpoMarHuTHHIX BOJTH. [I[puMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIKOCBSA3U U TENEBUICHUS. Paqnonokamusi.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpOWCTBAa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI, YJIBTPA3BYKOBas JMArHOCTMKA B TEXHUKE M MEIULMHE,

pazaap, paauonpuEMHHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu
OO0pazoBaHue U pacpoOCTpaHEHHE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.
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Konebmromeecst Te10 Kak HICTOYHHK 3BYKA.

HabGntonenue otpakeHus 1 MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmroienne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON ¥ YaCTOTON KOJICOaHHIA.

HccnenoBanue cBOKWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIICHHE, TTONsIpu3anus, nudpakiuys, naTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonanHeliHOe pacipocTpaHeHHe CBeTa B OJHOPOAHOM cpene. JIyu cBeta. ToueuHblli HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaykeHus cBeta. [locTpoeHne n300paxxeHui B IMIIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHS cBeTa. AOCONIOTHBIN MoKa3zarenb npenomiieHus. [lomnoe BHyTpeHHee orpaxenue. [IpeaenbHpiidi yroa
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS.

Jucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro ceera. LIBer.

Cobwuparomue U paccenBarolme JMH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSIHME W ONTHYECKas CHJia TOHKOW JimH3BL [locTpoeHne m3o0pakeHuil B
coOMparoIMX U paccenBarOUX JIMH3aX. DopMysia TOHKOM JIMH3BL. Y BETUYCHHE, 1aBA€MOE JTMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

Bonnosas ontuka. Muatepdepenius cBeta. KorepeHTHbIE HCTOYHUKH. Y CJIOBHSI HAOIIOACHUS MAaKCUMyMOB U MUHUMYMOB B MHTep(hEpEeHIIMOHHOM
KapTHUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB.

Hudpakaus cera. JAudpakiumonnas pemerka. YcioBue HAOMIOIEHUS TJIABHBIX MAaKCUMYMOB TIpH TMaJCHHH MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKITUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHu4eckue ycTpoiicTBa U MPAaKTHUUECKOE NMPUMEHEHUE: OYKH, Jyma, (oToanmnapar, MpOSKIMOHHBIN anmapar, MUKPOCKOTI, T€JIECKOI, BOJTOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PEMIETKA, TTOJISPOUI.

Llemoncmpayuu

[IpsmonuHeitHOE pacnipocTpaHeHHe, OTPAKEHHE U TIpeJoMIieHHe cBeTa. OnTHYecKue MpuOOpHI.

[TorHOE BHYTpEeHHEE OTpakeHUe. MoJieIh CBETOBOIA.

WccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Mopenu MUKpOCKOTNa, TEIECKOIA.

Hab6mronenue untepdepeHium cera.

Habmonenue nudpakaun cBerta.

Hab6mronenue qucnepcuu ceta.

[Tonyuyenue criekTpa ¢ TOMOILBIO TPU3MBI.
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[Tomyyenue cekTpa ¢ MOMOIIBIO0 AU(PPAKITUOHHON PEHIETKH.
Haburonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
M3mepenue nokasaress IpeJoMICHUs CTEKIIA.
HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.
Hab6nronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMAJILHOH TEOPHUH OTHOCHUTEIBLHOCTH

['panu1Ibl MPUMEHUMOCTH KJIACCUYECKON MexaHuKH. [locTynaTsl cnenuanbHOM TEOPUH OTHOCUTEIBPHOCTHA: MHBAPUAHTHOCTh MOIYJISl CKOPOCTH CBETa
B BaKyyMe, IPUHIIMIT OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl ¢ YHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. opmyina [1nanka cBsa3u d3Hepruu GOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTue u uccnenoBanue porodddexra. Onwitel A. I'. CtoneroBa. 3akonsl Gororddexra. YpaBuenue DiinmreriHa ais porodrddexra. «KpacHas
rpanuna» Gotosddexra.

JaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIECTBHUE CBETA.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: (POTO3IEMEHT, (OTOAATUNK, COJTHEUHAs OaTapesi, CBETOIUO/I.

Llemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHENIHETO GPoTodPdeKTa.

CBeToaHOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OnbiTel Pesepdopna o paccessauto o -uactuil. [Imanerapras moaens aroma. [loctynatel bopa. M3nydenue u nmornomieHne
(G OTOHOB MpH Mepexojie aToMa ¢ OJIHOTO YPOBHSI SHEpPruu Ha Jpyroi. Busl cnektpoB. CriekTp ypoBHEH sHEpruu aroMa BO0poAa.

BonnoBsble cBolicTBa yactuu. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaan3M.
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CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnuenb onsiTa Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaburoieHne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKa3bIBAIOLINE CIOXXHOCTb CTpoeHus sjapa. OTKpbITHE paguoakTuBHOCTH. OnbiThl Pe3epdopaa mo ompenesneHuro cocTasa
paguoakTUBHOrO n3nydeHus. CpoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTtkpriTHE IpoTOHA U HeWTpoHa. HykiionHas mozens sapa I'eiisendepra—lBanenko. 3apsia sapa. Maccosoe uncio sapa. M3oTormsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIH OeTa-pacnan. ['amMmma-uznydenne. 3aKoH paJuoaKTUBHOTO PAcIaia.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHele peakuuu. [lenenne u cuHTE3 A1€D.

SAnepnslii peaktop. Tepmosnepusiii cuaTes. [IpoOieMbl 1 NEPCHEKTUBHI SIEPHON SHEPTETUKU. DKOJIOTMYECKNE aCIEKThI SIICPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUILI.

dyHnaMeHTaIbHbIE B3auMoAecTBUSA. EAMHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETp, kKamepa BunbcoHa, siaepHblil peakTop, aToMHas 6bomoba.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Oransl pa3BUTHA acTpoHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
Bun 3Bé31H0T0 HeOa. Co3Be3us, ApKue 3BE3/IbI, TUIAHETHI, UX BUIUMOE JBHKEHUE.
Conneynas cucrtema.
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Connue. Conneunas akTuBHOCTb. Microunuk sHepruu CoiiHLa U 3B€3/1. 3BE3/Ibl, UX OCHOBHBIE XapaKTEpUCTUKH. /luarpamma «CneKkTpajibHbIi Ki1ace —
CBETUMOCTBY». 3BE3/bI IJIAaBHOM MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» IS 3BE3] TJIABHOM MOCIIENOBATEILHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE TPEACTABICHHS O MPOUCXO0KACHUH U 3BOJIOIMN CoNHIIA U 3BE3/1. DTallbl )KU3HU 3BE3L.

Muineunsiii [Iyte — Hamia [Nanaktuka. [lonoxenue u nuxenue ConHua B ['amaktuke. Tumbl ranaktuk. PagroranakTuku U kBa3apbl. YEpHbIE ABIPHI B
siipax rajlakTUK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Pazoeranue ranakruk. Teopust Bonbmioro B3psiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHHUEM KOMITBIOTEPHBIX MPWIOKEHUH IS ONpENeNICHUs TOJ0KEHUSI HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31s1 CEeBEpHOIo MOMymapus U sipKue 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O06o0maronee NnoBTOPeHUE

Ponb ¢u3ukm ¥ acTpOHOMUU B SKOHOMHYECKOW, TEXHOJIOTHYECKOH, CONMAIBHON M ITUYECKOW chepax NesATEIbHOCTH YeIOBEKa, POJIb U MECTO
($U3MKN U aCTPOHOMUU B COBPEMEHHOM HAay4yHOU KapTHHE MHpPA, poiib GU3NYECKON TEOpuHu B (POPMHUPOBAHUH MPEACTaBICHUN 0 (pU3HUECKON KapTUHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOIE.

Me:knpeameTHbie CBSI3U

N3yuyenne xypca ¢usuku O0azoBoro ypoBHsS B 11 Kkiacce ocymiecTBisieTCs € YYETOM COJEpKAaTEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnule noHsamus, CBSI3aHHBbIE C W3YyYEHHUEM METOJOB HAYYHOTO MO3HAHUSA: SIBJICHUE, HAyYHBIA (akT, TumoTe3a, GuU3nyecKas BEITUYHHA,
3aKOH, TEOpUs, HAOIIOACHNE, IKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHUEe CHUCTEMbl YpaBHEHHUW, TPUTOHOMETPUYECKHE (DYHKIIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI M UX NMPOEKLIUU Ha OCH KOOPJMHAT, CII0)KEHUE BEKTOPOB, IPOM3BOIHBIE AIEMEHTAPHBIX (DYHKIMH, TP U3HAKH
000U TPEYTOJIbHUKOB, ONpEIeeHNE IIONAIN TNIOCKUX GUryp U 00bEMa Tell.

buonozus: snektpudeckue SIBICHUS B KUBOW MpHUpoje, KoyieOaTelbHbIE NBUKEHUS B )KMBOW IPUPOJIE, ONTHYECKHE SBJICHUS B >KMBOW IPUPOJIE,
NeiicTBUE paualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CcTpoeHHE aTOMOB M MOJIEKYJN, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel, MeXaHU3Mbl OOpa30BaHUS KPUCTAJUIMYECKON pEIIETKH,
CIEKTPaJIbHBII aHaJIN3.

l'eocpaghus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€)KU MAarHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSICEHHI.

Texnonozus: TMHUM IIEKTPOIIEpEaay, FeHepaTop MePEMEHHOI0 TOKa, 3JIEKTPOJIBUraTelNlb, UHIYKIIMOHHAs Me4b, pajap, paiuonpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neuys, mpoeKIIMOHHBIH amnmapar, BOJIOKOHHAs ONTHKA, COJTHEeUHas Oarapesl.
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INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «@Du3uka» Ha YpPOBHE CpeAHEro oOmero odpazoBaHus (0a30BBIH ypOBEHB) JOKHO OOECHEUUTH JOCTHKCHHE
CICAYIOMUX JUIYHOCTHBIX, MCTAIIPCAMCTHBIX U MTPECAMCTHBIX O6pa30BaTeHLHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInaHOCTHBIE pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «®Du3HMKa» JODKHBI OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH OOy4arouiuxcs
PYKOBOJICTBOBATHCSI C(HOPMHUPOBAHHOW BHYTPCHHEH MO3UITUECH JTUYHOCTH, CUCTEMOM IICHHOCTHBIX OPHUCHTAIUH, MO3UTUBHBIX BHYTPCHHHUX YOCKICHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHHE >KU3HEHHOTO OIbITa M OMNbITa JEATEILHOCTH B TMpOIecce
peanu3alruy OCHOBHBIX HaIllpaBJICHUN BOCIIUTATEIbHON 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMN O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIeHA POCCUUCKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX 00IICUETIOBEYECKUX TYMAHUCTUUECKUX U IEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESITENBHOCTh B HMHTEpEcax TIPakJIaHCKOro OO0IIecTBa, Y4acTBOBAaTh B CAMOYIMpPAaBICHHH B 00pa3oBATENbHOM
OpraHu3aluy;

yYMEHHUE B3aUMOJICUCTBOBATh C COIMAILHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIMSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITENBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCUUCKHUX YUEHBIX B 007aCTH (PU3HKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM
YHUCIIE B IEATEIBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIIEHUE K MHUPY, BKIIFOUast 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3HUECKOI HayKe;

5) Tpy10BOT0 BOCTIMTAHUS:
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UHTEpEeC K pas3iauyHbiM chepaM HpoPecCHOHATBHON NeATeNbHOCTH, B TOM YHCIE CBS3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KHU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 001aCTH (PU3UKH HA MPOTSKEHUN BCEH JKU3HU;

6) IKOJIOrNYeCKOr0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTD IKOJOTHUECKON KYJIbTYPHl, OCO3HAHUE TII00ATBHOT0 XapaKTepa SKOJIOTHIECKUX MPOo0IIeM;

IUTAHUPOBAHME U OCYILECTBIEHUE IEHCTBUI B OKPY’KaIOIIEH CpeJIe HA OCHOBE 3HAHMS LIE€JIEM YCTOMYMBOrO pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHue OMbITa AEATEIbHOCTH HKOJOIMUECKONW HApaBIEHHOCTH Ha OCHOBE UMEIOIINXCsI 3HaHUM 110 (pusuke;

7) HEHHOCTH HAYYHOT'0 MO3HAHMUSI:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;

OCO3HAHHME LEHHOCTH HAYYHOW NEeSATEIbHOCTH, TOTOBHOCTh B IPOIECCe M3Y4YEHHUS (DU3UKH OCYHIECTBIATH IMPOEKTHYIO M HCCIEI0BATEIBCKYIO
JesITeIbHOCTh HHAMBUYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/1bHBIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUSA
Ba3oBble joruyeckue AelicTBus:
CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEAEIIATD LENH NEATEIHOCTH, 331aBaTh apaMEeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabarbIBaTh IJIaH pEeUIeHHs MPOOIEMbI C YIETOM aHAJIM3a UMEIOIINXCSI MAaTEPUANIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JESATEIBbHOCTD, OLICHUBATH COOTBETCTBUE PE3YNIbTATOB LENSAM, OLICHUBATh PUCKHU MOCIEACTBUN JEATEIBHOCTH;
KOOPJIMHUPOBATh U BBIIOJIHATH PadOTy B YCIOBUAX PEaIbHOT0, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.
ba3oBrble uccienoBare/bCKue 1eCTBHA:
BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOI HayKH;
BJIAJETh HABBIKAMU y4eOHO-HCCIIEOBATENILCKOM W TPOEKTHON JesATeIbHOCTH B 00MacTH (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB pELIeHHs 3a/1a4 GU3NUYECKOTO COAECPHKAHUs, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB MTO3HAHHUS;
BJIQ/IETh BUJAMH JIEATEIbHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHWA, €ro MHTEpIpeTaluy, IpeoOpa3oBaHUIO M NMPUMEHEHHUIO B PA3JIMYHBIX y4eOHBIX
CUTYallUsX, B TOM YHCJIE TP CO3/1aHUM YUE€OHBIX IPOEKTOB B 00JIaCTH (PU3MKH;
BBISBJISITH IPUYMHHO-CIIECTBEHHBIE CBSA3M U aKTyaJIn3UpOBaTh 3a7a4y, BBIABUTAaTh TMIIOTE3Y €€ PEIICHNUs, HAXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBA
CBOMX YTBEPXKJICHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;
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AHATM3MPOBATH TOJTYYCHHBIC B XOJE PEIICHUS 3a/1a4l PE3YJIbTAThI, KPUTUIECKH OIEHUBAThH X JOCTOBEPHOCTb, TPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBHUTh U POPMYIUPOBATH COOCTBEHHBIC 3a/1a4X B 00pa30BaTEIbHOMN JCATEIIBHOCTH, B TOM YHCIIE PH U3YYCHUH (PH3HKH,

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00IACTh KU3HEACITSILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, PEIJIaraTh OPUTHHAIBHBIC TTOIXObI H PCIICHHUS;

CTaBHUTb POOJIEMBI H 33]]a4H, TOMYCKAIOIIUE aJTbTCPHATUBHBIC PEIICHHUS.

Padora ¢ unpopmanmeii:

BJIQJICTh HABBIKAMU TOJIy4YcHHs] WHDOpMamuu (HU3MIECKOTO COJEpKaHUs M3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTH IOHUCK,
aHaJIN3, CUCTEMATU3AIIUI0 ¥ HHTEPIPETAIMIO HHPOPMAIIMU PA3ITUYHBIX BHJIOB U ()OPM MPEICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIIICHHH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIOHHBIX
3ama4 ¢ coOuroieHneM TpeOOBaHUI IPrOHOMHUKH, TCXHUKH O€30MaCHOCTH, TUTHCHBI, PEeCypcOoCOepEeKEeHHUs, MPABOBBIX M ITUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€3011aCHOCTH;

CO3/aBaTh TEKCTHl (PU3NYECKOTO COACPKAHMS B PA3NUYHBIX (popmarax ¢ y4€ToM Ha3HaueHUs WHGOPMALMU U IIEJIEBOM ayIUTOPUHU, BHIOMpas
ONTHUMATBEHYIO0 (POPMY TIPEIICTABICHHS U BU3yaTH3aI[UH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

OCYIIECTBISATH OOIICHHE HA YpoKaX (DU3UKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlUNA U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JJOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJCTB;

MOHMMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAIbHON paObOTHI,

BBIOMpATh TEMAaTUKY M METO/IBI COBMECTHBIX JCHCTBUIA ¢ y4ETOM OOIINX HHTEPECOB M BO3MOKHOCTEH KaXKIOTO YIeHA KOJIJIEKTUBA;

MPUHUMATh 1M COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH ACHCTBHUS MO €€ JTOCTHIKEHHWIO: COCTaBIIAThH IUIAH JEHCTBUH,
pacrpeaenaTh poJik ¢ Y46TOM MHEHUH Y9aCTHHKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KAUYECTBO CBOETO BKIIAJa U KAXKIOTO YIaCTHUKA KOMaHbl B OOIIHI pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

IpeyiaraTb HOBbIE ITPOEKTHI, OLEHUBATh UJIEH C MO3ULIUU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISTh MMO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3IMYHBIX CUTYAIIUSX, POSBIISATH TBOPUECTBO U BOOOPAKEHUE, OBITH HHUITHATUBHBIM.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIEe 1eiiCTBHA
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Camoopranu3anus:

CaMOCTOSITENILHO OCYIIECTBIISTh MO3HABATEIBHYIO JEATENBHOCTh B 007acT (PU3UKM W acCTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUJIAH PEUICHHs] pacu€THBIX M Ka4eCTBEHHBIX 3a/1ay, IJIaH BBINOJHEHUS MPAKTHUYECKONH pabOThI C YUETOM MMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUTECHUNH;

JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHHUIO IPYIUIIMU B 00NacTH (PU3UKH, MOCTOSHHO TOBHINIATH CBOH 0OOpA30BATEIIBHBIN W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIN HHTEJJICKT:

JIaBaTh OIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B ICSITEIIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh HABBIKAMH IO3HABATCIILHON PEQICKCMM KaK OCO3HAHHS COBEPIIACMBIX JCHCTBHH W MBICIHTEIBHBIX IPOIECCOB, WX PE3YyIbTaTOB H
OCHOBAaHUI;

UCTIONIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

YMETH OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpotiecce noctukeHns TMUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MTPOTrpaMMBbl IO (DU3UKE JJIsE YPOBHS CPEIHEro O0IIero 00pa3oBaHus y 00y4Yaromuxcs
COBEPIIIEHCTBYETCS DMOIIMOHANBHBIN WHTEIIEKT, MpeAnoaraonuii chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIETO CIOCOOHOCTh TIOHMMATh CBOE OMOIMOHANBLHOE COCTOSHUE, BUJETh HAMPABICHHUS pPa3BUTHS COOCTBEHHOU
SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE, CIIOCOOHOCTH alalnTUPOBATHCSA K
AMOIMOHATHHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMH, BKIIOYAIOUIEH CTPEMIIEHUE K JIOCTUKEHUIO IIEJIM U YCIIEXY, ONTUMHU3M, THUIIMATUBHOCTh, YMEHUE JAEHCTBOBATh UCXOMS U3
CBOMX BO3MOKHOCTEM;

SMITaTUH, BKIFOYAIOIIEH CITOCOOHOCTh TOHUMATh AYMOIIMOHAIBHOE COCTOSIHHUE JIPYTUX, YUUTHIBATh €r0 MPHU OCYIIECTBIECHNN OOIIEHUSI, CTIOCOOHOCTD K
COUYBCTBHIO U CONEPEKUBAHUIO;
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COLMAIIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTh BBICTPAWBATh OTHOLICHHS C JPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSIBIISATH HHTEPEC U Pa3peliaTh
KOH(JIUKTHI.

INPEJAMETHBIE PE3YJIbTATbBI

K kony o0ydenus B 10 kiaacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOLINXCS YMEHHIA:

JIEMOHCTPHPOBATh HA IPUMEPaAX PoJIb U MECTO (PM3UKU B (HOPMUPOBAHHH COBPEMEHHOM HaydYHOW KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHU KU
Y TEXHOJIOTUH, B IPAKTHYECKOM NEATEIBHOCTH JIOJEH;

YUUTBIBATh IPAHULIBl IPUMEHEHUSI U3YYEHHBIX (PU3MYECKHX MOJEJei: MaTepualibHas TOUKa, MHEepLHadbHas CUCTeMa OTcuéTra, abCOIIOTHO TBEPIOE
TEJI0, UACATbHBIN ra3, MOIEIN CTPOSHHUS I'a30B, )KUAKOCTEH U TBEPABIX TEJI, TOUEUHBIH IEKTPUUECKUH 3aps]] IPH pelieHNH GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3NYECKHE SBICHHS (TIPOLIECCH) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISPHO-KUHETUYECKOH TEOPHH CTPOCHUS
BEIIECTBA U AJIEKTPOAMHAMHUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE IMAZICHNUE TeJl, ABMKEHUE 10 OKPY)KHOCTH,
UHepLys, B3auMoieicTBre Tell, 1uddy3us, OpOyHOBCKOE ABHKEHHE, CTPOCHHUE KUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00b&Ma Tel MpH HarpeBaHUU
(oxJaXKJIeHUNn ), TEIJIOBOE PaBHOBECHE, HCIIApEHUe, KOHACH CAIMsl, TIaBIeHUe, KPUCTAIIN3aLMs, KHIICHUE, BIQKHOCTh BO3/lyXa, OBBIIICHUE J1aBICHUS
raza Ipu €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIYy NapaMeTpaMu COCTOSHMS Ta3a B U30IpPOLECcCaX, MIEKTPU3aLUs Tell, B3aMMOJCHCTBHE
3aps1/i0B;

OIHCBIBATh MEXAaHWYECKOE IBM)KEHUE, UCMONb3Yys (PU3UYECKHE BEJIMUYMHBI: KOOpJAMHATA, MyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHEe, Macca Tella,
CHJIa, UMITYJIbC TeJa, KUHEeTHYeCKasi SHEprus, MOTeHUUAIbHAs SHEPrus, MeXaHndyeckas padoTa, MeXaHM4YecKasi MOIHOCTh; IIPU ONUCAaHUU MPABUIBHO
TpPakTOBaTh (PU3MUECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, MX 0003HAUYEHUS W €IWHULbI, HAXOAUTHh (DOPMYIbI, CBS3bIBAIOLINE JAaHHYIO (DHU3HUECKYIO
BEJIMYUHY C JPYTUMU BEJINYNHAMU;

OTHCBIBATh U3YyYEHHBIE TEIUIOBBIE CBOMCTBA TeNl U TEIJIOBBIE SBJICHHS, UCHOJB3Yd (pU3MuecKkue BETUUMHBL: JaBJIEHUE rasa, TeMIepaTypa, CpeIHss
KMHETUYECKasi DHEPrusl XaOTHYECKOIo IBMIKEHUS MOJIEKYJ, CPEIHEKBAaApaTHU4HAs CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIJIOTHI, BHYTPCHHSS JHEPIHUs,
pabora raza, ko3(p(GUIKEHT MOJIE3HOr0 JEUCTBUS TEIJIOBOIO JABUIaTelisl; MPHU ONKUCAHUU MPABUIBHO TPAKTOBAaTh (PM3MUECKUN CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUILIBI, HAXOIUTh (POPMYJIbL, CBA3BIBAIOLINE TAHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAM;

OIKCBHIBATh H3YUEHHBIE OHJIEKTPUYECKHE CBOICTBA BELIECTBA M JJIEKTPUYECKUE SBJICHUS (IPOLIECCHI), HCIONB3Ys (U3NYECKHE BEIHMYUHBL:
JJIEKTPUYECKUN 3apsill, JIEKTPUYECKOE I10JIe, HANPSHKEHHOCTH I0JIA, MOTEHIWAJ, Pa3HOCTh IIOTEHIMAJIOB; IIPU ONHMCAHUM INPABWIBHO TPaKTOBATh
¢bu3nyecKuil CMBICT MCIOJB3YEMBIX BEJIMYMH, UX O003HAUYEHHUS U €IUMHUILBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIHUUHY C
JPYTUMU BEJTMYUHAMU;

aHaTM3UPOBaTh (PU3NYECKHE MPOLIECCH U SBJICHUS, UCHOJB3Ys (PU3NUECKHE 3aKOHbI U MPUHLMUIBL: 3aKOH BcemupHoro tarotenus, |, I u 11l 3axonsr
Hbrorona, 3akoH COXpaHEHMS MEXAHMYECKOW HHEPIrHM, 3aKOH COXPAHEHHs HMIIYJIbCA, NPUHLHUI CYNEPIO3ULMU CHJI, NPUHLHKI PaBHOIIPABUSA
WHEPUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON SHEPIrUH
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TETUIOBOTO JIBMXKCHHUSI MOJIEKYJ C aOCOJIIOTHOM TEMIIepaTypoil, IepBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHEHHS SJIEKTPHUUYECKOTO 3apsizia, 3aKOH
Kynona, npu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAKEHHUE U YCIIOBHS (TPaHMIIbI, 0071aCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE NPUHIMIIBI JCHCTBUS MalllMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB; pPa3jinyaTh yCJIOBUSA UX O€30MaCHOI0 MCIOJIb30BAHUS B
IIOBCEIHEBHOM JKU3HH;

BBITOJIHATH SKCIEPUMEHTHI IO UCCIIEOBAHUIO (PU3UUECKUX SIBJICHUHI U MPOIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM, IIPU 3TOM
dopmynupoBaTh npodiieMy/3agady U rUNoTe3y y4eOHOro 3KCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHHUs, IPOBOAUTH OIIBIT U
(opMynHpOBaTh BBIBOJIBI;

OCYILECTBIIATh MPSIMble U KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BEIMYMH, NIPH 3TOM BbIOMpAaTh ONTHMAlbHBIN CIOCOO0 M3MEPEHUs U HUCHOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHNH;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKMMM BEJIIMYMHAMM C HCIIOJIb30BAHUEM MPSMBIX HW3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(GuKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHMJE TaOiaMLl M TpauKOB, JeaTh BBIBOJBI 10 pe3yjibTaTam
UCCIIEIOBAHUSI;

cobmroaTh NpaBuiIa OE30MaCHOTO TPyAa IPHU NPOBEAECHHM HCCIEJOBAaHMH B paMKaxX y4eOHOTO SKCIEPHMEHTa, Y4eOHO-HCCIEAOBATENbCKOH U
MPOEKTHOH JIeATETFHOCTH C UCTIONIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 000PYIOBaHUS;

pewath pacu€THbIE 33Ja4d C SBHO 33aJaHHON (PM3NYECKON MOJEINbI0, UCHONb3Yys (PU3MUECKUe 3aKOHBI U NMPUHLUIBI, HA OCHOBE aHajIM3a yCIOBHUS
3aJaud BBIOMpaTh (U3UUECKYIO MOJIENb, BBLACIATH (PU3NUYECKHE BETUYMHBI M (OpPMYJIbl, HEOOXOJUMbIE A €€ pelleHHs, MPOBOAUTh PacUEThl U
OLICHUBATh PEAIbHOCTD MTOJIyY€HHOTO 3HAaYeHUsI (PU3NUECKON BEITHUNHBI,

pemarth KadyeCTBEHHBbIE 3aJauyu: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LIEMOUYKY pAaCcCYXIEHUH C ONOpOM Ha H3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 33Jad COBPEMEHHble MH(POPMALMOHHbIE TEXHOJIOTHUH JUIS MOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETALMU U
IpeJICTaBIeHNs] yueOHOW M Hay4HO-TOMYJSIpHOW MH(pOpMalLKu, MOJTYYEHHON U3 pa3IMYHbIX UCTOYHHKOB, KPUTUUYECKH aHAIM3UPOBAThH MOIY4aEMYIO
uH(pOpMalLIHIO;

IPUBONUTH NMPUMEPH! BKJIA/Aa POCCUHCKUX M 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IMPOLECCOB OKPYXKAIOIEro MHupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCIOJIb30BaTh TEOPETHUECKHE 3HAHUSA 10 (PU3UKE B IOBCETHEBHOM KU3HHU 1 oOecriedeHns 0€30MacHOCTH MU 00palleHny ¢ mpubdopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, JISi COXPAHEHHUS 3/I0POBbS U COOIIOIEHUSI HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Karolleil cpee;

paboTaTh B rpymIe C BHITOJHEHUEM PAa3IMYHBIX COLUANIBHBIX POJIeH, MIIaHUPOBaTh pabOTy IPYMIIbI, pAlMOHATIBHO pacHpenesaTh 00sS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUIX, a€KBaTHO OLIEHUBATh BKJIaJl KaXKIO0r0 U3 YYaCTHUKOB IPYIIIbI B pEIIEHUE pacCMaTpUBaeMOi
poOJIEeMBI.

K kon1y o0ydenus B 11 ki1acce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOLINXCS YMEHHIA:
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JIEMOHCTPHPOBATh HA IPUMEPaAX POJIb U MECTO (PM3UKU B (HOPMUPOBAHHM COBPEMEHHOM HaydYHOW KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHU KU
Y TEXHOJIOTUH, B IPAKTHUYECKOHN EATEILHOCTH JIFOJICH, IIeIOCTHOCTh M €AMHCTBO (PU3NYECKON KapTUHBI MHpA,

YUUTBHIBaTh TPAHMIIBI IPUMEHEHUS! U3YYEHHBIX (PU3MUECKUX MOJENICH: TOUCUHBIN JJIEKTPUUECKHUM 3apsll, JIyd CBETa, TOYEUHBIM MCTOUYHUK CBETa,
sJIepHas MOJIeTb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO Si/ipa MpU pelieHud PU3nYecKuX 3aj1ay;

pacmo3HaBaTh (pusnyueckue SBICHHS (IPOLECCh) M OOBACHATh MX HAa OCHOBE 3aKOHOB JJICKTPOAMHAMHUKU M KBAaHTOBOW (DM3UKHU: DIIEKTpUYECKas
POBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEHCTBHUSA TOKA, B3aUMOJCHCTBUE MAarHMUTOB, JIEKTPOMArHUTHAsT MHIYKIHS, JCHCTBHE
MarHUTHOTO IMOJISI Ha IPOBOJHUK C TOKOM U JIBIXKYIIUNCS 3apsijl, 2JIEKTPOMAarHUTHbIE KOJeOaHUsI U BOJIHBI, IPSMOJIMHEITHOE paclpOCTpaHEHUE CBETA,
OTpaKeHHE, MPEJOMIICHHE, WHTepPepeHIusa, Tudpakius U TOJIpU3alMs CBETa, AHWCHEpcHs cBeTa, ¢GoTodnekTpudeckuii 3 dekt (hoTodrddekr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHUE IMHEWYATOTO CIIEKTPa aTOMa BOJAOPOa, ECTECTBEHHAS U HCKYCCTBEHHAS PaJMOaKTHBHOCTD;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA BEUIECTBA (DJIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE, SJCKTPUYECKYIO MPOBOAMMOCTH DA3IUYHBIX Cpell) U
ANIEKTPOMArHUTHBIE SIBIICHUS (TPOLIECCHI), MCHOb3Ys (PU3NYECKUE BEIWYMHBI: SICKTPUUYECKUN 3apsiji, CHJIa TOKa, JJIEKTPUYECKOE HaNpsLKEHUe,
ANEKTPUUYECKOE COMPOTHUBIICHUE, PA3HOCTh MOTEHIMAIOB, YIEKTPOABUKYIIas cuiia, paboTa TOKa, MHAYKIHUS MarHUTHOTO MOJs, cuia Ammepa, cuiia
JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTHSI SJIEKTPUIECKOTO U MAarHUTHOTO TOJIEH, MEPUO/I M 9acToTa KoJieOaHuil B KojeOaTeTbHOM KOHTYpE, 3aps/l 1
CHJIa TOKa B TPOIIECCE TAPMOHUYECKHUX 3JEKTPOMAarHUTHBIX KoeOaHui, (POKyCHOE pacCTOSHUE W ONTHYECKAs CHJIA JIMH3BI, TIPU OMHCAHUM MTPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOIb3YEMbIX BEIMYUH, UX OOO3HAYEHHS W €IUHUIIBI, YKa3bIBaTh (JOPMYJIbI, CBSI3bIBAIONINE AAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMHU BEITUYHHAMU;

OTIHCHIBATh M3yYCHHBIC KBAHTOBEIE SIBJICHHUS U MPOLECCHI, UCTIONB3YS (U3NIECKHE BEIIMYHHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
94acToTa CBETa, DHEPTUsl U UMITYJIbC (POTOHA, MIEPHO/ TIOTYypacIaia, YHEPTUs CBSI3H aTOMHBIX S/Iep, P OMMMCAHUU MPABIILHO TPAKTOBATh (PM3NIECKUN
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, MX 0003HAUEHUs M €IMHUIIbI, YKa3bIBaTh (DOPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3WYECKYIO BEIMUYUHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHNE (PU3NUECKON BETMYMHBI;

aHATM3UPOBaTh (HU3WYECKHE TIPOLIECCHl M SIBJICHUS, UCIONB3Ys (PU3MUECKUE 3aKOHBI M TPUHIMIBL: 3aKoH OMa, 3aKOHBI IOCIIEeIOBATEIBHOTO U
NapaJJIEIbHOTO COEAVHEHUS NPOBOJHMKOB, 3aK0H Jlkoynsa—JIeHna, 3aKk0H 3J€KTPOMarHUTHONM MHJIYKLHH, 3aKOH NMPSAMOJIUHEHHOIO paclpOCTPAHEHUS
CBETa, 3aKOHBl OTPA)KEHHs CBETAa, 3aKOHbI INPEIOMJICHMs CBeTa, ypaBHeHHe OWHITelHa a1 Gorodddexra, 3aKOH COXpaHEHHs] SHEPrHH, 3aKOH
COXpaHEHMsI UMITYJIbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOTo 3apsijia, 3aKOH COXpPAaHEHHsI MAacCOBOTO YHMCIIA, MOCTyJaThl bopa, 3aKOH paJu0akTUBHOTO
pacmaja, Ipy 3TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHIeCKOE BRIPAKEHHE U YCIOBUS (TPaHUIIBI, 00JIacTH) IPUMEHUM OCTH;

OTIpEeNIeNIATh HalpaBJIeHUEe BEKTOPa MHIYKIIMA MarHUTHOTO TTOJISI IPOBOTHUKA C TOKOM, CHUIBI AMIiepa 1 cvitbl JIopeHa;

CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITOJIHATH SKCIEPUMEHTBI IO MCCIIEIOBAHUIO (PU3MUECKUX SIBICHUI M MPOIIECCOB C UCTOIB30BAHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUI: IpU 3TOM
dopMynmHpoBaTh MpodIIeMy/3aqaqy U THIIOTe3y YIeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAIOKEHHOTO 000pYIOBaHHUS, TPOBOJINUTH OTIBIT U
(GbopMyIUPOBATh BHIBOJIBI;
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OCYILECTBIISITh MpPSIMbIE M KOCBEHHbIE M3MEpeHUs] (PM3NYECKUX BEIMYUH, MPH 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHHs] U MCIOIb30BATh
MU3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C MCIOJIb30BAHUEM MPSIMBIX M3MEPEHH: IPU 3TOM KOHCTPYUpPOBAaTh YCTAHOBKY, (PMKCHPOBATH
pe3yibTaThl HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUJE TaOIMIL U Tpa(UKOB, 1€1aTh BBIBOJBI 110 pe3yIbTaTaM HCCIEA0BaHMS;

cobOmroaTh NpaBuiIa OE30IaCHOTO TPpyAa IPHU NPOBEAECHHM HCCIEJOBAaHMM B paMKaX y4eOHOTO SKCIEPHMEHTa, Y4eOHO-HCCIIENO0BATENbCKOH U
IPOCKTHOH JIeATENFHOCTH C UCTIOIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYI0BAHUS;

pewaTth pacu€THbIE 33Ja4d C SBHO 33aJaHHON (PM3NYECKON MOJEINbI0, UCHOIb3Yys (PU3MUECKUE 3aKOHBl U MPUHLMUIBI, HA OCHOBE aHaJIM3a yCJIOBUSA
3aJaun BBIOMpaTh (U3UUECKYIO MOJIENb, BBLACIATH (PU3NYECKUE BEIUYMHBI M (HOPMYJbl, HEOOXOAUMBIE ISl €€ pelIeHMs, NMPOBOAUTh PacuéThl U
OLICHUBATh PEAIbHOCTD MTOJIyYEHHOT'O 3HAYCHUS (PU3NYECKON BETUYHHBI;

pemaTh KadyeCTBEHHBIE 3aJadyd: BBICTPAaUBaTh JIOTMYECKH HEINPOTHBOPEUYMBYIO LENOYKY pPACCYKICHHM C OINOpPOM HA H3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIIOJIb30BaTh MPHU PEIIEHUH Y4eOHBIX 33aJau COBPEMEHHble MH(POPMALMOHHbIE TEXHOJOTHHU JAJS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
IpeJICTaBICHNUs] yUeOHOW M Hay4HO-TONYJSIpHOW MH(pOpMaLKH, MOJTYYEHHON U3 pa3IMYHbIX UCTOYHMKOB, KPUTHUYECKH aHAIM3UPOBAThH MOIYYaEMYIO
UHPOPMALIHUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3ivyaTh YCJIOBHUA HUX OE30MACHOIO MCIIOJIb30BaHUS B
MIOBCEJHEBHON KU3HH;

IPUBOJIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAYKU, B OOBSICHEHHE INPOLIECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS MO (PUM3MKE B MOBCEJHEBHOM XU3HU Ul oOecredeHus 0€30MacHOCTH IMpH OOpalleHuu ¢ MpudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIl COXPAaHEHHsI 3J0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 TMOBEIEHUS B OKpYXKatolIeil cpene;

paboTaTh B IpYMIE C BHIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, IMJIAHUPOBATh PabOTy TPYMIbI, PallMOHANIBHO paclpeeniaTh 00S3aHHOCTH U
IJIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYALUAX, aICKBATHO OLICHUBATh BKJIAJ KAKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTpUBAEMOM
poOJIeMBI.
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10 KJIACC

HaunmenoBanmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

TEMATHYECKOE INTAHUPOBAHHUE

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne n/n NPOrpaMmbl Bcero Egﬁﬂ;}:}(:ﬂbnme :)I;’ﬁt';::qeame o0pa3oBaTe/bHbIE Pecypchl
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 bubmorexa [TOK
' https://m.edso0.ru/7f41bf72
Hroro no pazaeny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Hunanika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUHn https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bubnuorexa [JOK
' ®da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 4. 9JIEKTPOJANHAMUKA
41 DneKTpocTaTHKa 10 1 bubmorexa HOK

https://m.edsoo.ru/7f41bf72
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ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B

bubmuorexa [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PeszepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuyecTBo 4

acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Kourpoubnbie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
UHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KonebaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 o 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Paznea 3. OCHOBBI CIIEIIUMAJIBHON TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIelIUaIBbHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 7
UICMEHTHI KBAHTOBOH ONTHIH 6 https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK

4.2 Crpoenue aroma 4 https://m.edsoo0.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

61 OfoSumonce nosropere ‘ g imedson U TALGOTe
Uroro no pazneny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IIpuiio:xkenne Kk padoyeil mporpamme
«®opMbl ydyeTa padoueil NporpaMMbl BOCITUTAHUSD)

Bocnumamenwvnotit nomenyuan npeomema « Qusuka) peaan3yercs yepes:

e MoOyXJIeHHE OO0ydarouuxcs COONIOAATh Ha YpOKE OOIICTIPUHSATHICE HOPMBI TMOBEACHHUS, TpaBUia OOIIEHUS CO CTapIIUMHU (IEeJaroruuecKUuMu
pabOTHUKAaMH) U CBEPCTHUKAMU (0Oy4aroIUMUCH), IPUHIMIIBI y4eOHOM AUCHUIUIMHBL U caMOOpraHu3anuu. MeTosl U IpueMsl: 00CyXIeHHE IPaBUII
olmeHuss co cTapmMu  (YYUTEISIMH) M CBEpCTHUKAMHU(IIKOJIBHHUKAMH), TPUHOMIIBI y4eOHOM  AMCHMIUIMHBL M CaMOOPTaHU3alHH;
e [IpUBJICYCHNE BHUMAHUS 00yJaromuXxcs K IEHHOCTHOMY aclleKTy U3Y4aeMbIX Ha YpOKaxX MPEeIMETOB, sIBICHHH, COOBITHI uepe3: oOpalieHre BHUMAaHUs
Ha HPABCTBEHHBIC ACIEKThl HAYYHBIX OTKPBITHH, KOTOpble M3y4yalOTCsl B JAHHBIH MOMEHT Ha YpOKEe; Ha IpEJICTaBUTENEeH Y4YEeHbIX, CBS3aHHBIX C
U3y4aeMbIMH B JAaHHBII MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPBI OHM BHECIH B Pa3BUTHE HAIICH CTPaHbI U MUPA, HA JOCTOWHBIEC TIOPAKAHUS IPUMEPHI
UX JKU3HU, HA MOTHBBI UX MOCTYIKOB. MeTO/bl M MPHEMBI: OpraHu3anus padoThl C MOJy4aeMoOil Ha ypoKe COLMANIbHO — 3HAYMMOM MH(popManuei,
UHHUIMAPOBAaHUE ee o0CyX1eHus, BBICKa3bIBAHUS 00yJaromuMucs CBOETO MHEHHS, BBIPAOOTKH CBOETO OTHOIIICHHS,;
® 1ICII0JIb30BAaHNE BOCIIMTATENbHBIX BO3MOXKHOCTEH COJIepKaHusl yueOHOro rnpeameTa st pOpMHUpPOBaHUS y 00yUaIOIIUXCSl POCCUICKUX TPaJUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIHMOKYJIBTYPHBIX IIEHHOCTEH. METOOpl M TNPHEMBI: JEMOHCTpALUsl NETSAM IpUMepa OTBETCTBEHHOTO, T'PAXKITAHCKOTO
IOBEJICHUS, MPOSIBICHHUS 4YEJIOBEKOIIOOUsS M J00pOCEpAEYHOCTH, uyepe3 MOoA00p COOTBETCTBYIOIIMX TEKCTOB JUIs YTEHHUs, 3a1ad AJs pelieHUs,
MPOOJEMHBIX CUTYAIUH I 0OCYXKIEHUS B KJIacce);

® BKJIOYEHHE B YPOK HMIPOBBIX MHPOILENyp, KOTOpPhIE MOMOTalT MOJJECPKaTh MOTHUBALMIO OOYYaIOMIMXCS K IOJYYEHHMIO 3HaHWUH, Halla)kKHBaHUIO
NO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOUIEHMH B KJacce, IIOMOTalT YCTaHOBJECHUIO J00poXKenaTenbHOW arMocdepsl BO BpeMs ypoKa;
® [pUMEHEHHE Ha YpOKE UWHTEPAaKTUBHBIX  (GOpM  pabOThl, CTUMYJIHPYIONMX  TO3HABATEIFHYIO  MOTHBAIMIO  OOyYaroIIUXCs.
® [IpUMEHEHHUE TPYNINOBO paboThl WM PabOThHl B Mapax, KOTOpPbIE CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAHAHOM pabOThl M B3aUMOIEHUCTBUIO C
JIPYTUMU 00yJaroImuMHcs.
¢ BEIOOp M MCIOJB30BAHHUE HA YPOKAX METOJIOB, METOAMK, TEXHOJOTHI, OKAa3bIBAIONIMX BOCIUTATEIHHOE BO3JEHCTBHE HA JIMYHOCTh B COOTBETCTBHUH C
BOCIIUTATEIbHBIM HJI€AJIOM, 1IEJIBIO U 3a/1a4aMU BOCITUTAHUS;

® WHUIMMPOBAHWE W TOJJICPKKA HCCIEIOBATEIBCKON NEATENPHOCTH IIKOJBHUKOB B (JOpME BKIIOYECHHS B YPOK PA3JIMYHBIX HCCIIEIOBATEIHCKUX
3aJJaHMid 1 33/1a4, YTO JaeT BO3MOKHOCTH 00YUJArOIIMMCS TIPUOOPECTH HaBBIKM CAMOCTOSITEIIHHOTO PEIICHHUS] TEOPETUIECKOM MPOOIIEMBI, TEHEPUPOBAHHSI
U oopmieHnss ~ COOCTBEHHBIX  THUIIOTE3, YBaKUTEIHHOTO OTHOWIEHUS K  UYKUM  HJesM, yOJIMYHOTO BBICTYIIJICHHUS,
apryMEHTHPOBAaHUSI M OTCTAaMBAHUS CBOEH TOUYKH 3pEHHS. METOIBI M TPHEMBI: peaju3alisl WHAWBHIYATBHBIX M TPYIOBBIX HCCIEIOBATEIECKUAX
IIPOEKTOB.

® YCTaHOBJIICHHE YBAKUTEIHHBIX, JOBEPUTEIHHBIX, HEPOPMATHHBIX OTHOIICHUN MEXKAY YUHTEIEM M YYCHHUKAMH, CO3/IaHHE Ha YPOKaX 3MOIIMOHAIBLHO-
KOM(OPTHOM cpesbl;

e opraHuzanys medcTBa MOTHBHPOBAHHBIX W JPYJUPOBAHHBIX YUYAIIMXCS HAJ WX HEYCIEBAIOUIMMH OJHOKIACCHUKAMHM, MAFOIIETO INKOJIbHHUKAM
COLMATEHO 3HAYMMBII OMBIT COTPYTHHYECTBA U B3aWMHON TIOMOIITH. METO/IbI ¥ IPUEMBI: HACTABHUYIECTBO.



