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MHOSACHUTEJBHASA 3AIIUCKA

PabGouass mporpamma no ¢usnke Ha ypoBEeHb cpeaHero (MoJIHOTro) —oOIero
oOpazoBanus (10-11 kmaccel) cocTaBlieHa Ha OCHOBE CIIEAYIOIINX JOKYMEHTOB:
1. ®enepanbHOTO TrOCYJAPCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CPEIHETO

(momHOTO) OOMmIETO OOpazoBanus (mpuka3 MunnpocsemieHuss P®D No287 ot

31.05.2021).

®denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO

(mosnHoro) obmiero oOpaszoBanus (mpuka3z MunnpocBenieHus P® Nel897 ot

17.10.2010).

2. denepanpHOM pabouei MIPOrpamMMBbl CpEeIaHEro o01ero
ob6pazoanust ®U3UKA (6a3oBblii YPOBEeHb) (117151 10-11 KJIACCOB
oOpazoBarenbHbIX opranuzainuii) Mocksa — 2023 ot 18.05.2023 roa.

3. Y4eOHO-METOANYECKUX KOMILIEKCOB:

o «Duzuka» (10-11 kmacc) I'. 5. MakumeB b. b. byxosues H. H. Cotckuii .
Y4eOHuK 11 00111€00pa3oBaTeNbHBIX YUpekKaeHUN. ba3oBbiil 1 MpoGUILHBIM
YPOBHHU. 5-¢ u3ganue, nepepadborannoe — M.: [IpocBemenue, 2023.

4, C y4éToM IporpaMMbl BOCITUTAHUS.

Ha usyuenue ¢usnku (6a30BbIi ypOBEHB) Ha YPOBHE CPEHETO (TIOJHOTO) OOIIEero

obOpazoBanus orBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Heento), B 11

KkJjacce — 68 yacoB (2 yaca B HEZENIO).



COAEP) KAHUE OBYUEHUSA
10 KJIACC
Paznea 1. ®u3nka u MeTOAbl HAYYHOI'0 MO3HAHUS

®usznka — Hayka o npupoze. Hayunesle MeTo1bl IO3HAaHUA OKpYyXkatouiero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOLIECCEe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (DU3UKE.
MogenupoBanue (pu3nyecKux siBieHui u npoueccos. Hayunsle runoressl. @uznueckue 3aK0HbI U
Teopuu. I'paHuLbl TpUMEHUMOCTH (pr3nyeckux 3aKoHOB. [IpuHuun coorsercTBus. Posb 1 MecTo
¢u3uku B GOPMHUPOBAHUU COBPEMEHHON HAY4YHOM KapTUHBI MUPA, B IPAKTHUECKON JESITEeIbHOCTH
moaeil. lemoncTpanyuu AHanoroBble U HU(PPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIbIOTEPHBIE
JaTYUKHU.

Pa3zgen 2. Mexanuka
Tema 1. Knunematuka

Mexannueckoe qBuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro NBMKeHHs. CucTeMa oTcuéTa.
Tpaekropus. [lepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOM TOUKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopAuHat. ClokeHue nepeMenieHuii u
clIOKeHHe cKopocTeil. PaBHOMepHOE U paBHOYCKOpPEHHOE psIMOJIMHEeHHOe nBmkeHue. ['paduxu
3aBUCUMOCTH KOOPpAHUHAT, CKOPOCTH, YCKOPCHUA, ITYTH U IICPEMCUICHU A MaTepI/IaJII)HOfI TOYKH OT
BpeMeHu. CBOOOIHOE MMajieHne. Y CKopeHue cBOOOIHOTO najieHus. KpuBonuHeitHOe IBIKEHHE.
JIBr>KeHre MaTepUaIbHOW TOYKHU MO OKPYKHOCTH C MIOCTOSTHHOM MO MOAYJTIO CKOPOCTHIO. YTIIOBas
CKOPOCTb, TUHEHHas cKopocTh. [lepuos u yactoTa oOpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.
TexHudyeckue yCTpOHCTBA M MPAKTUYECKOE MTPUMEHEHUE: CITUAOMETD, ABMKEHUE CHAPSAIOB, LICTTHbIE
1 peMEHHbIe nepenayn. Jlemonctpanuu Moaens CUCTeMbI OTCUETa, MILTIOCTPAIUS KHHEMATUYECKUX
XapaKTepUCTHK JABIKeHus. [IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.
[Tagenue Ten B BO3IyXe U B pa3peKeHHOM MpocTpaHcTBe. HabmoneHne NBrKeHus Tena,
OpOILIEHHOTO MOJ] YTJIOM K TOPU30HTY U TOPU30HTANbHO. VI3MepeHne yCKOpeHHst CBOOOTHOTO
IIaICHUA. HaHpaBJ'IeHI/IC CKOPOCTH IIpH ABUKCHHUHU 11O OKPYKHOCTHU. Yuennueckuit OKCIICPUMCHT,
nabopaTopHbie paboThl M3ydueHre HepaBHOMEPHOTO ABUKEHUS C TIEIBI0 OMPEIeTICHUS MTHOBEHHOM
CKOpPOCTH. I/ICCJ'Ie,ZIOBaHI/Ie COOTHOHMICHUSA MCKY ITYTAMU, HpOﬁHeHHI)IMI/I TCSJIOM 3a
IMOCJICA0BATCIIBHBIC PABHBIC ITPOMEKYTKHU BPEMCHHU ITPH PABHOYCKOPCHHOM ABHUXXCHUU C HavaJILHOU
CKOPOCTBIO, paBHOH HYIIO. M3yueHue NBI)KEHUS IapuKa B BI3KOW KuAKocTU. M3ydeHue
JBUKEHHSI TeJa, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. Jlunamuxka

[IpuHnnn otHOCcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEepumanbHbele CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun cynepno3uiuu cuil. Bropoit 3akoH HeroToHa 1151 MatepruaibHOM
ToukH. Tperuii 3akoH HproTOHA 1Sl MaTepHalIbHBIX TOYEK. 3aKOH BCEMUPHOTO TAroTeHus. Cuna
TsokecTH. [lepBast kocMuueckas ckopocts. Cuia ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bust
TpeHus (MOKOs, CKOIbXeHus, kaueHus ). Cuna tperust. Cyxoe Tpenue. Cuia TpeHUs! CKOJIbKEHUS 1
cuna Tperus nokosi. Kosgumment tpenust. Cria COpoTHUBIECHUS NPH IBM)KEHUU TEJa B



KHUJIKOCTH Wi Ta3e. [locTynaTensHoe U BpalaTeabHOE ABIKEHHE a0COIIOTHO TBEPOTO Tea.
MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHs paBHOBECUS TBEPIOIO TEIA.
TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKY, IBUKEHHE UCKYCCTBEHHBIX
cnyTHUKOB. JlemoHcTpanuu SBinenue nHepuun. CpaBHEHUE MacC B3aMMOJICHCTBYIOIIHNX TE.
Bropoii 3akon Hetotona. M3amepenue cui. CinoxeHue cuil. 3aBUCUMOCTb CHJIBI yIIPYTOCTH OT
nepopmaruu. Hesecomocts. Bec Tena nmpu yckopeHHoM nogbéme u najgeHuu. CpaBHEHHE CUIT
TPEHUs MOKOs1, KAUEHHUS U CKOJIbKEHUs. Y CJIOBUS paBHOBECHS TBEPAOIO Tena. Bubl paBHOBECHS.
YyeHnueckui IKCIIEPUMEHT, JlabopaTopHbie padoThl M3yuenue ABrkeHus Opycka Mo HaKJIOHHON
MJI0CKOCTH. VcciienoBanme 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasue, ot ux aehpopmanmn. MccnenoBanue ycioBuii paBHOBECHS TBEPAOTO TeIa, MMEIOIIETO OCh
BpaIICHUsI.

Tema 3. 3akoHbl cOXpaHeHHs B MexaHuKke VIMITyibc MaTepraibHON TOYKH (T€Ja), CHCTEMBbI
MaTepUaIbHBIX TOYEK. VIMITyIbC CHUJIbI U U3MEHEHUE UMITYJIbCA Tela. 3AKOH COXPaHEHUs UMITYJIbCa.
PeaktuBHOe nBmxkenue. Pabora cunbsl. MomHocTh cuiibl. Kunetndeckas sHeprusi MaTepuaibHON
tTouku. Teopema 00 n3MeHeHNN KuHeTHYecKol sHeprun. [lorennuansHast sHeprus. [loTeHnmanpHas
SHEprus ynpyro aehopMUpOBaHHON npykuHbl. [loTeHManpHas sHeprus Tena BOIu3u
noBepxHocTy 3emiu. [loTeHInanbHbIe U HEMOTEeHIIMANbHbIE CHIIBL. CBS3b pabOTHI
HEMOTEHUUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBbI TeNl. 3aKOH COXPaHEHUs
MEXaHUYECKOM IHEPTrUuu. YIPYrue U HEYNpPyTrue CTONKHOBEHUS. TeXHUUEeCKUe yCTPOIICTBA U
MIPAKTUYECKOE IPUMEHEHNE: BOJOMET, KONEP, NPYKUHHBIN MTUCTOJIET, JBUKEHUE PAKET.
JlemoHcTpanuy 3aKoH COXpaHEeHMsI UMITyJbca. PeakTuBHOe BrkeHHe. [lepexon moTeHnnaibHON
SHEPrUHU B KHHETHUYECKYIO U OOpAaTHO. YUEHUUECKUN IKCIIEPUMEHT, J1abopaTOpHbIe pPabOThHI
N3ydenne abCoOMOTHO HEYNPYTOTO yapa ¢ TOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBs3U pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOM HEPruM Tejla Ha IpuMepe
pacTsHKEHUs PE3UHOBOTO KIYTa.

Pasnen 3. Mosekyasipuasi puznka 1 TepMOIMHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KHUHETHYECKOI TeOpUH

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KHHETHYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHHE.
Bpoynosckoe neuxkenue. Iuddysusa. Xapakrep IBHKEHHUS U B3aUMOJIEHCTBUS YacTUIl BELIECTBA.
Mopenu cTpoeHHS Ta30B, JKUJIKOCTEH U TBEPABIX TNl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3meps! mosiekysl. KonnmaectBo Bemectsa. [loctosiHHas ABoraapo.
TennmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus. Mogens
ujeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHOKMHETUUECKOW TEOPUH HJI€abHOTO Ta3a.
AOcomtoTHas TeMrepaTypa Kak Mepa CpeIHel KHHETUYECKOW SHEPTUHU TETIOBOTO JBUKCHHUS
yacTtul raza. [llkana temnepatyp KenbBuna. ['a3oBbie 3akoHbl. Y paBHEeHUEe MeHaeneeBa—
Kunaneiipona. 3akon [lansTona. M3omponeccsl B H1€aqbHOM T'a3e ¢ HOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. [ paduueckoe npeacrapieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
TexHudeckue ycTponcTBa U MPAKTUIECKOE IPUMEHEHHE: TEpMOMETp, 6apomeTp. JleMoHCTpanuu
OnbIThI, JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE BEIECTBa, (POTOrpaduu MOJIEKYyJl OPraHUYECKUX
coenuHeHH. OnbITH M0 AUGY3UH )KUIKOCTEH U Ta30B. Moiens OpOyHOBCKOTO JBUKCHHS.
Mopensb onbita [lITepra. OnbIThl, JOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO



B3aUMOICHCTBUSA. Mo/1elb, MILTIOCTPUPYIOIIAsk TPUPOY JABJICHUS ra3a Ha CTEHKH cocyaa. OMbIThI,
WJUTFOCTPUPYIOLKE YPABHEHUE COCTOSHUS MI€AJIbHOTO T'a3a, U30IIPOLIECCHl. Y YeHUYECKUI
HKCIEPUMEHT, JIabopaTopHbIe paboThl OnpeeneHne Macchl BO3AyXa B KJIAaCCHOW KOMHATe Ha
OCHOBE M3MEpEHUH 00bEMa KOMHATHI, TABJIEHUS M TEMIIEpaTypbl BO3ayxa B Hell. MiccriienoBanue
3aBMCHMOCTH MEKIy lTapaMeTpaMH COCTOSHHS Pa3pesKEHHOIO rasa.

Tema 2. OcHOBBI TEPMOAMHAMHUKH

Tepmoaunamuueckas cucreMa. BHyTpeHHss SHEprHsl TEPMOJINHAMHYECKONW CUCTEMBI U CTIOCOOBI €€
n3MeHenus. KonnuectBo TemnoTel U pabota. BHyTpeHHs SHEprus 0JHOATOMHOIO UJEAIbHOTO
rasza. Buzsl Teruionepeaadn: TeIIONPOBOIHOCTb, KOHBEKIINS, U3IyYEHUE. Y IeJIbHAs TEINIOEMKOCTh
BenlectBa. KonndecTBo Temnotsl npu Temnonepenaye. [loustue 06 annadbaraom nporecce. [lepssiit
3aKOH TepMOJMHAMUKU. [[puMeHeHre nepBoro 3ak0Ha TEPMOIUHAMUKHY K U30IPOLECCaM.
I'padmueckas nnTepnperanus paboTsl ra3a. Bropoii 3akon Tepmoannamuku. HeobpatumocTts
MpoLIeCCOB B npupoe. Tennoele MauHbl. [[pUHIMIBL 1€HCTBUS TETIOBBIX MALIUH.
[IpeobpazoBaHus SHEPTUU B TEILIOBBIX MamnHaX. KoapduimeHT mone3Horo qeiHCTBUS TEIIOBOU
MamwHbl. [ukn KapHo 1 ero ko3 uImeHT moie3Horo ASHCTBHsI. DKOJIOTHIECKUE MPOOIeMBbI
TEIUIO3HEPTreTUKH. TeXHUYECKHE YCTPOMCTBA U ITPAKTHYECKOE IPUMEHEHHUE: IBUTaTENb
BHYTPEHHEIO CrOpaHHUsl, ObITOBOW XOJIOJUIbHUK, KOHAUIMOHED. [leMoHcTpauuu 3menenne
BHYTpPEHHEH 3HEPIUHM Teja MIPU COBEPILEHUHU pabOThI: BBUIET MPOOKH U3 OyTHUIKHM MOJ I€HCTBUEM
C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JJaTyHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIUA).
V3MeHeHMne BHYTpEeHHEH SHEpruM (TeMIiepaTypsl) Teia npu Temonepenayde. OnbIT mo
annabaTHOMY pacIIUpPEeHUI0 BO3/1yXa (OMbIT ¢ BO3AYIIHBIM OTHUBOM). Mojenu napoBoil TypOHHBI,
JIBUTATEeNsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO IBUraTellsd. Y YeHHYECKUH IKCIIEPUMEHT,
nabopaTopHbie paboTel M3Mepenue ynenbHON TeI0EMKOCTH.

Tema 3. ArperatHbie COCTOSIHUS BellleCTBA.

®da3ossie niepexo bl [TapooOpazoBanue u koHaeHcaus. Mcnapenue u kunenue. AOGCONOTHAS U
OTHOCHUTEIbHAs BI&KHOCTh BO3ayxa. HackleHHbIH map. Y nenpHas TeraoTa napooopa3oBaHusl.
3aBUCHUMOCTh TeMIIepaTypbl KUMeHHsI OT naBneHus. TBEpaoe Teno. Kpucrannuyeckue u amopdHbie
Tena. AHU30TPOIHS CBOMCTB KpucTauioB. JKuakue kpuctamibsl. COBpeMEHHBIE MaTEPUAIIBI.
[InaBnenue u kpucraum3anus. Y aeibHas TemioTa miasienus. CyonuManus. Y paBHEHHE
TEIIOBOTO Oastanca. TeXHUYEeCKHEe yCTPONCTBA U TPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJYYEHHS COBPEMEHHBIX MAaT€PHUAJIOB, B TOM YHCIIE
HAaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTUH. JleMoHcTpanmu CBOMCTBa HACKIIEHHBIX MapoB. Kunenue
MIpY MOHMXKEHHOM J1aBlieHuu. CriocoObl 3MepeHus BIaXHOCTH. HabmroieHre HarpeBaHus U
IJIABJICHUS KPUCTAJUIMYECKOTO BEMIECTBA. J[eMOHCTpalus KpUCTAUIOB. Y YeHUYECKHUI
AKCIIEPUMEHT, JTabopaTopHbie paboThl Mi3MepeHne OTHOCUTENHHON BIaKHOCTH BO3IyXa.

Pasnen 4. DaekTpoanHaMuka
Tema 1. DaekTpocTaTuka

DJNeKTpU3anus Tell. DNEKTPUUECKUH 3apsia. [IBa Buaa ainekTprudeckux 3apsiaoB. [IpoBoaHuky,
JTUBJIEKTPUKHU U TIOTYITPOBOAHHUKH. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsiaa. Bzaumoneiicteue



3apsanoB. 3akoH Kynona. Todeunslii anekTpuueckuil 3apsa. Dnekrpuueckoe nojie. Hanpspk€HHOCTh
JIEKTPUYECKOTO 10JIA. [IpHHIUII CynIepIIO3UIIMY 3IIEKTPUYECKUX ITosIeH. JIMHuN HanpsKEHHOCTH
aneKkTprueckoro nois. Pabora cui anekrpocratuyeckoro nodis. [Torennuan. Pasnocts
noTeHuuanoB. [IpOBOAHUKY U JUAIEKTPUKU B AJIEKTPOCTATUYECKOM Iouie. [Juanexrpudeckas
IIPOHULIAEMOCTB. DIEKTPOEMKOCTh. KoHIeHcaTOp. DIeKTPOEMKOCTD IUNIOCKOTO KOHIEHCATOPa.
OHeprus 3apsHKEHHOr0 KOHAECHcaTopa. TexXHu4ecKre yCTpoiCTBa U MPAaKTUYECKOe IPUMEHEHUE:!
JIEKTPOCKOII, JJIEKTPOMETP, INEKTPOCTATUUYECKasl 3alUTA, 3a3€MIIEHUE JIEKTPONPHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIBbHBIN anmapar, CTpyUHbIN npuHTEep. JleMmoHcTpanuu Y cTporucTBO U
IIPUHLIMII JEHCTBUS 3JIeKTpoMeTpa. B3aumoaeiicTBiue Ha3IeKTPU30BaHHbIX TENl. DJIEKTPUUECKOE
110Ji€ 3apsKEHHBIX Tel. [IpOBOAHMKY B 37IEKTPOCTaTUUYECKOM M0JI€. DIEKTPOCTATUYECKAs 3alUTa.
JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JI€. 3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO
KOH/JIEHCATOPa OT IUIOLAAH IUIACTHH, PACCTOSHUS MEX1Y HUMHU U JUIEKTPUYECKOU
IIPOHULIAEMOCTU. DHEPrus 3apsHKEHHOT0 KOHIEHCATOpa. Y YeHMYECKUH DKCIIEPUMEHT,
nabopaTopHble paboTsl M3MepeHue 31eKTpoEMKOCTH KOHEHCAaTOpa.

Tema 2. IlocTOSIHHBIN 31eKTPUYECKHUI TOK.

Toku B pa3nuyHbIX cpeax DIEKTPUUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOI0 TOKA.
Ucrounnku Toka. Cuina toka. [locrosunsiii Tok. Hanpsikenue. 3akon Oma 15 yuacTka 1erH.
DNEeKTpUUECKOE COIPOTUBIIEHHE. Y I€TIbHOE CONPOTUBIIEHUE BeliecTBa. [locnenoBarensHoe,
napajielibHOe, CMELIaHHOE COeTMHEHNE MPOBOAHUKOB. PaboTa a/ieKTpuyeckoro Toka. 3aKoH
Jbxoynsa—JleHna. MOIHOCTB 3JIEKTPUYECKOT0 TOKA. DIEKTPOABIKYIIAS CUJIa U BHYTPEHHEE
COIIPOTHBIIEHUE UCTOYHMKA TOKA. 3akoH OMa /17151 TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOH LIETH.
Kopotkoe 3aMbikanue. DIEKTPOHHAs IPOBOAUMOCTD TBEPIBIX METAIIIOB. 3aBUCUMOCTh
COIIPOTHUBIIEHUSI METAJJIOB OT TeMIeparypbl. CBEpXIPOBOAMMOCTh. DIEKTPUUECKUH TOK B BaKyyMe.
CaoiicTBa 351eKTpOoHHBIX Ty4dKoB. [TonmynpoBoguuku. CoOCTBEHHAs U IpUMECHas! IPOBOIUMOCTb
MOJIypoBOAHUKOB. CBolicTBa p—N-niepexona. [loaynpoBogHUKOBbEIE TPUOOPHI. DIEKTPUUECKUI TOK
B pacTBOpax M paciuiaBax JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS TUCCOIHUALUS. DIEKTPOIIH3.
OnexTpuuecKnuil TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.
TexHu4ecKkue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
MCTOYHHKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE IPUOOPHI, IMEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETp CONIPOTUBIICHUS, BAKYYMHBIH THOJ], TEPMUCTOPBI U (POTOPE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN INOJ, TalbBaHUKa. J[eMoHcTpanuu M3Mepenne cuibl TOKa U HANPSKEHHUS.
3aBHCHMOCTb CONPOTUBIICHUS IMJIMHAPUYECKUX MPOBOAHUKOB OT JIJIMHBI, IIJIOIIAIN TONIEPEYHOTO
cedyeHus U mMateprana. CMellaHHOe COeTMHEHNE POBOAHUKOB. [IpsiMoe n3mepenune
JIEKTPOJBIKYLIEN CHIIBbl. KOPOTKOE 3aMbIKaHME TAIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIIEHUS. 3aBUCHUMOCTb COIIPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBHI.
IIpoBoaumocTs 351eKTpoauTOB. VIcKpoBO# pa3psii U IPOBOAUMOCTb BO31yXa. OTHOCTOPOHHSS
MIPOBOJIUMOCTH JIMOJIa. Y UEHHUYECKUI SKCIIEPUMEHT, JabopaTopHble paboTsl M3yueHnue
CMELIaHHOI'0 COEIMHEHHUS] PE3UCTOPOB. M3MepeHne 31eKTpOABUKYIIEN CUIIBI HCTOUHHUKA TOKA U €T0
BHYTpEHHETo conpoTusieHus. Habmoaenue snexrponuza. MexmnpenmeTHsle cBsi3u Mzydenue
Kypca ¢pu3uku 6a30B0ro ypoBHs B 10 Ki1acce OCyIIECTBISIETCS C YUETOM COAEPKATEIBHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUU, XUMHHU, Teorpaduu 1 TEXHOJIOTUH.
Me:xnpeaMeTHbIE IOHATHUS, CBI3aHHBIE C U3YYEHUEM METOJI0B HAy4YHOT'O TIO3HAHMUS: SIBJICHUE,



Hay4dHBIA (pakT, runoresa, GpusnyecKas BeIHMUnHa, 3aK0H, TeOpHUs, HAOII0ICHHE, IKCIIEPHUMEHT,
MOZECJIIMPOBaHUE, MOJIEIIb, U3MEPEHHE. MaTeMaTHKa: PelIeHHe CUCTEMbl YPaBHEHUH, JIMHEWHAS
¢bynkuus, mapabdona, runepoosia, ux rpaduKku U CBOHCTBA, TPUTOHOMETPUYECKHUE (DYHKIUU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX
IIPOEKIUH HA OCU KOOPJMHAT, CJI0XKEHHUE BEKTOPOB. BHOIOrHs: MeXaHWYeCKOe IBUKEHHE B )KUBOM
npupoje, 1udpdysus, ocMoc, TEII00OMEH KHUBBIX OPIraHU3MOB (BUbI TEIJIONEPEAAYH, TEIIOBOE
paBHOBECHE), JEKTPUUYECKUE SBICHUS B )KUBOM ITpUpoje. XUMHUsL: JUCKPETHOE CTPOEHUE
BEIIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA
TBEPBIX TEI, )KUIKOCTEH U Ia30B, JIEKTPUUECKUE CBOMCTBA METAJIIIOB, 3JIEKTPOIUTHYECKAs
JFCCOIMAIuSs, TallbBaHUKa. [ 'eorpadusi: BIa)XHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.
TexHonorus: mpeodpa3zoBaHue IBUKECHUN C NCIIOJIH30BAHNEM MEXAHU3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIMITHUKY, UCTIOJIH30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHKE (pakeTa, BOJAOMET U
ApyTue), ABUraTelb BHYTPEHHETO CrOpaHus, napoBas TypOrHa, ObITOBOM XOJIOAUIIBHUK,
KOH/IULIMOHEP, TEXHOJIOIMH NOIYUYECHUsI COBPEMEHHBIX MaTepUalloB, B TOM YHCJI€ HAHOMATEpUaoB,
Y HAHOTEXHOJIOTUH, 3JIEKTpOCTaTHUECKasl 3alllUTa, 3a3eMJICHUE JIEKTPONPHOOPOB, KCEPOKC,
CTPYHHBIN IPUHTEP, 3JEKTPOHArpeBaTeIbHble IPHUOOPHI, FIEKTPOOCBETUTEIbHbBIE TPHOOPHI,
rajJbBaHHKa.

11 KJIACC
Pazpnen 4. DuekrpoanHaMunka
Tema 3. MarHuTHoe moJie.

OnexTpoMarHuTHast UHAYKIMs [locTosiHHbIE MarHuThL. B3anmoeiicTBie MOCTOSHHBIX MarHUTOB.
MarnuTtHOoe nosne. Bektop MarHuTHON MHAYKIMA. [[puHIUIT Cynepno3uiMM MarHUTHBIX MOJIEH.
JInauy MarauTHOW MHAYKIMK. KapThHA TMHNNA MarHUTHOM MHAYKIIMM TOJIS TOCTOSTHHBIX
MarHuToB. MarHuTHOE 1oJie MPOBOJHUKA ¢ TOKOM. KapThHa TMHMI MHIYKIIMM MAarHUTHOTO MOJIS
JUIMHHOTO MPSMOT0O IIPOBOIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHMKA, KATYIIKH ¢ TOKOM. OnBIT
Opcrena. BzanmoaelictBue mpoBoAHUKOB ¢ TOKOM. Cuita Ammepa, €€ MOay/b U HallpaBJICHHUE.
Cuna JlopeHua, e€ Monysb 1 HanpasiieHUE. [[BUKeHNE 3apsyKEHHONW YacTULIBI B OJHOPOIHOM
MarHuTHoM noJie. PaGota cunel Jlopenma. SABnenue anekrpoMarautHoM nHAYKIHH. [I0TOK BeKTOpa
MAarHUTHOM MHAYKIUHU. DIEKTPOJBIKYIAs CUJIA HHIYKIIMH. 3aKOH JIEKTPOMAarHUTHON MHAYKIUU
®dapazes. BuxpeBoe 351eKTpuuecKoe nmoJie. DNEKTPOABUKYIIAs CHIIa MHAYKIUHA B TPOBOJIHUKE,
JBHKYIIEMCS IIOCTYIIaTEIbHO B OJJHOPOJHOM MarHUTHOM Ttosie. [IpaBuio Jlenna. MHIyKTUBHOCTB.
SBneHne caMOMHAYKIUU. DIEKTPOABIKYIIAS CUJIa CAMOWHIYKIIMM. DHEPTUsl MAarHUTHOTO TOJIS
KaTyIIKU C TOKOM. DJIEKTPOMarHUTHOE noJie. TexHuueckue yCcTpoicTBa U IPaKTUUECKOe
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTBI, DJIEKTPOMArHUThI, JJIEKTPOJABUIaTENb, YCKOPUTEIN
2JIEMEHTApHBIX YaCTHILl, MHAYKIMOHHAs neub. JleMoHcTpanuu OnsIT Ipcrena. OTKIOHEHHE
9JIEKTPOHHOIO ITy4YKa MarHUTHBIM 10J1eM. JIMHUU MHAYKIUU MarHUTHOTO 110J1s1. B3aumonelicreue
JBYX IPOBOAHUKOB ¢ TOKOM. Cuna Amnepa. [lefictBrue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.
SBnenue anekTpoMarnuTHON UHAYKIMU. [IpaBuno JIeHra. 3aBHCHMOCTD SJIEKTPOABUKYIIEH CHIIBI
MHIYKIMHA OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TMOTOKA. SBJICHNE CAMOMHIIYKIUHU. Y YUeHUYECKUN
HKCIEPUMEHT, JIAOOpaTOpHbIe paboTh! M3yueHre MarHuTHOTO MOJIsI KATYIIKU C TOKOM.



UccnenoBanue nercTBus MOCTOSHHOTO MArHATA Ha paMKy ¢ TOKOM. MccienoBaHue sIBIEHUS
3JIEKTPOMATHUTHON UHIYKLIMH.

Pazpen 5. Kosiebanusi u BOJIHBI
Tema 1. MexaHu4eckue v 3JIEKTPOMATHUTHbBIE KOJIEOAHUSA

KonebarenbHas cucrema. CBOOOJHbIE MEXaHUYECKHE KosleOaHus. ['apMoHnYecKkre KosleOaHusl.
[Tepuon, yactora, amrutyaa u asza konedanuii. [IpykuHHBI MasTHUK. MaTeMaTHYECKUN
MasiTHUK. Y paBHEHHE rapMOHUYECKUX KojeOaHuil. [IpeBpalienre s3Hepruu npu rapMOHMYECKHX
konebanusax. KonebarenbHblilt KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbBIE KOleOaH!s B UA€aTbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOIUsl MEKYy MEXaHUUECKUMHU U 3JIEKTPOMATrHUTHBIMU
kosieOanusaMu. @opmysa TomcoHa. 3aKOH COXpaHEHHUs SHEPTUH B UJI€ATbHOM K0J1e0aTeIbHOM
KoHType. [IpeacraBnenue o 3aryxarouux KojaedaHusax. BelHyX/IeHHbIE MEXaHUUYECKUE KOJIeOaHUsl.
Pe3onanc. BeiHyX/1eHHBIE A5IeKTpOMarHuTHele KosneOanus. [lepemenHbiii Tok. CUHYCOMAATBHBIN
IIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUYCHUE CHUJIBI
Toka U HanpsbkeHus. Tpanchopmatop. IIponsBoncTBo, nepenaya u noTpedieHUE JEKTPUUECKON
SHEPruu. DKOJIOTUYECKUE PUCKH ITPU POU3BOJCTBE AIEKTPOIHEprun. KynbTypa HCIOIb30BaHus
NEKTPO3HEPIUH B TOBCEIHEBHOM )KU3HU. TEXHUUECKUE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE:
ANEKTPUYECKUI 3BOHOK, FEHEPATOp IIEPEMEHHOr0 TOKA, JINHUU 3JIeKTporiepenad. [lemoHcTpanuyuu
HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN MJIM MaTeMaTUYECKUI
MaaTHHK). Habmronenne 3aTyxaromux koiaedbanuii. MccneqoBanue CBONCTB BHIHYKICHHBIX
konebanuit. Habmonenne pezonanca. CBOOOAHBIC IJIEKTPOMArHUTHBIE KOJICOaHMSI.
OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUsI OT BPEMEHH ) JJIs JIEKTPOMAarHUTHBIX
KosiebaHui. Pe3oHaHc mpu nmocie1oBaTelbHOM COeTMHEHUN PE3UCTOpa, KaTyIIKH MHIAYKTUBHOCTH U
KOH/IeHcaTopa. Moienb JIMHUN 3JIEKTporepeiaun. Y YeHHUECKUI SKCIIEpUMEHT, J1abopaTopHbIe
pabotsl MccnenoBanue 3aBUCUMOCTH TIepUO/Ia MabIX KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpy3a. MccnenoBanne NepeMEHHOT0 TOKA B LIEMU U3 TIOCIIEN0BATENBHO COEIUHEHHBIX
KOHJICHCATOPa, KaTyIlIKH U PE3UCTOopa.

Tema 2. MexaHu4ecKue H 3JICKTPOMATHAUTHBIC BOJTHBI

MexaHnnueckue BOJIHBL, ycloBUs pacnpocTpanenus. Ilepuoa. CkopocTs pacipocTpaHEHMs U JUIMHA
BoJIHBL. [lonepeunslie u mpo1obHbIE BOJIHBI. MHTephepeHus u qudpakiius MEXaHHIeCKUX BOJH.
3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DJeKTpOMarHuTHBIE BOJIHBI.
VY cnoBus U3ITy4eHHs 3JIEKTPOMarHUTHBIX BOJIH. B3anmuas opuenrtanus BektopoB E, B, V B
AJEKTPOMarHuTHOM BosTHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHUE, MPEIOMIICHUE,
nongpuzanus, rudpakuus, uaTepdeperius. CKopocTb 3JIeKTpOMarHuTHhIX BosH. [lkana
ANEKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 37eKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIUIIBI
pasvoCBA3M U TeNeBUIEHUSA. Paanonokanysa. DIeKTpOMarHuTHOE 3arpsA3HEHNE OKpYKaroIlen
cpenbl. TexHnueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: MY 3bIKAJIbHBIE HHCTPYMEHTHI,
YJIBTPa3ByKOBasl TUarHOCTUKA B TEXHUKE U MEIULIMHE, Palap, paIuONIPUEMHUK, TEIEBU30D,
aHteHHa, Teneon, CBU-neus. Jlemonctpaun O6pazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U
poAoJIbHBIX BOJH. Konebmomieecs: Teo Kak MCTOYHUK 3BYKa. HaOmroenue otpaxenus u
IIpeJIOMIIEHUs] MeXaHuueckux BosH. Habmonenne nareppepeHunn 1 [uppakiiny MEXaHMYeCKUX



BOJIH. 3ByKOBO# pe3oHanc. Habmioienne cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION
4acToToi Konebanwmii. McciaenoBanne CBOMCTB 3I€KTPOMAarHUTHBIX BOJIH: OTPayKEHHE,
MpeJIoMIICHHUE, ONIApU3anus, TM(paKIys, HUHTePPEePEHIIHS.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsmMonnHeliHOe paclipoCTpaHEHHE CBETA B OJJHOPOJHOM cpene. Jlyu
cBera. Toueunslit ucTOYHUK cBeTa. OTpaxkeHue cBeTa. 3aKOHBI OTpakeHus ceeta. [loctpoenue
n300pakeH B TUIOCKOM 3epkaiie. [Ipenomienne cBeTa. 3aKOHbI IPEITOMIICHUS CBETA.
AOCONIOTHBIN MOKa3aTenb npenomieHus. [lomnoe BHyTpeHHee oTpakeHue. [IpenenbHerii yron
IIOJIHOTO BHYTpEeHHEro oTpaxeHus. Jucnepcus ceta. CiioxxHbIN cocTaB 6enoro csera. L{ser.
Cobuparomue u paccenBaromue JUH3bL. ToHKas TnH3a. POKYCHOE pacCTOsSHUE U ONTUYECKas cuiia
TOHKOM nuH3bI. [locTpoeHne n3006paxkeHnil B cOOMpArOUX U paccenBaromux TuH3ax. @opmyia
TOHKOM JIMH3bI. Y BEIMYEHHE, JaBaeMoe JTUH30M. [Ipenensl npuMeHUMOCTH T€OMETPUYECKON
ontuku. BonHoBas ontuka. MHTepdepenus ceera. KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI0CHNST MAKCHMYMOB U1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTHHE OT IBYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOUHUKOB. J{udpakius cBera. udpakunonnas pemérka. Y cioBre HaOI0eHUS
TJIABHBIX MAaKCUMYMOB TIPH TTaJJIeHUA MOHOXPOMATHYECKOTO CBeTa Ha JU(PPAKIHOHHYIO PEHIETKY .
[Tonspuszanusa ceera. TexHUYECKHE yCTPOMUCTBA U IIPAKTUYECKOE IPUMEHEHUE: OUKH, JIYIIa,
¢doroanmapar, MPOSKINOHHBINA anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsSI OTITHKA,
nudpakuoHHas peméTka, nouspoua. Jemoncrpanuu [IpsmonanHeiiHoe pacipocTpaHeHue,
OTpaKeHHE U npesiomiieHne cBeta. Onrudyeckue npudopsl. [loHoe BHyTpeHHEe OTpaXKeHue.
Monens cBetoBoja. VccienoBanue cBoiicTB n300paskeHH B TMH3ax. MoJieIn MUKPOCKOIIa,
teneckona. Habmonenue nntepgepeniu ceeta. Habmronenue nudpakuuu ceera. Habmonenue
aucnepcuu ceera. [lomydyenue ciekrpa ¢ moMonipro npu3msl. [lorydeHue cnekrpa ¢ moOMOLIbIO
T pakMoHHON pemérku. Habmonenne nonspusanuu cBera. Y UeHUYECKHI SKCIIEpUMEHT,
nabopaTtopHbie paboTel M3aMepenue mokasarens npeiomiieHus crekia. McecnenoBanue cBOMCTB
n3o0paxeHuil B tuH3ax. Habmonenue nucnepcun ceera.

Pa3nen 6. OcHOBBI cielIHAJILHOM TeOPHU OTHOCUTEIbHOCTH.

['panuIBl TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKH. [TocTynarsl cnenuaibHON TEOpUr
OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIUII
OTHOCHTEIIBHOCTH DUHINTENHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U
COKpAIllEHUE JUTUHBL. DHEPTHS U UMITYJIbC PEIATUBUCTCKON YacTUlbl. CBs3b MACChI C SHEPTUEH U
HWMITYJIbCOM PEIIITUBUCTCKOW YaCTHUIIbl. DHEPTHS TTOKOS.

Pasznen 7. KBanToBas pusuka

Tema 1. JnemenTbl KBaHTOBOI onTUKH DoTOHBL. Popmyna [lnanka cBs3u sHeprun (HOTOHA C €T0
4acTOTON. DHeprus u umMnyibc Gporona. OTkpeiTHe U uccaeaoBanue porodddexra. OnbiTer A. I'.
CroneroBa. 3akons! poTorddekra. YpaBHeHue DiiHmTeHa 11 poToaddexra. «KpacHas
rpanutay pororddexra. laBnenue ceera. Onbite [1. H. JlebeneBa. Xumudeckoe NeCTBUE CBETA.
TexHuueckue yCcTpoicTBa U MPaKTUYECKoe MpUMEHEHue: (poToaeMeHT, (OTOIaTINK, COTHEUHAS



Oarapes, ceeroano. lemoncrpannu @otord ekt Ha YCTaHOBKE C IMHKOBOM TUTACTHHOM.
Uccnenoanue 3akoHOB BHenTHero Gorodddekra. CBeronuon. Conneunas 6arapes.

Tema 2. CTtpoenue atoma

Mopnenb aroma Tomcona. OnbiTel Pesepdopa o paccesauio o -uactuil. [Inanerapras Moaennb
atoMma. [loctynatel bopa. U3nydenue u nornomenre (pOTOHOB MpHU NEPEXO/IE aTOMa C OAHOTO
YPOBHSI SHEpruu Ha Apyroi. Buel ciektpoB. CrieKTp ypoBHEH SHEPTUH aTOMa BOAOPO/A.
BousiHoBBIE cBOMCTBa yacTull. Bonubl ne bpoinsa. KoprycKyJisipHO-BOJIHOBOM 1yain3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyueHue. TeXHUUeCKUe YCTPOICTBA U TPAKTUUYECKOE TPUMEHEHUE:
CHEKTPaJIbHBIN aHAJINU3 (CIIEKTPOCKOIT), Ta3ep, KBAaHTOBBIN KOMIbIOTEp. JlemoncTpanun Mojens
omnbiTa Pezepdopaa. Onpenenenue AIMHbBI BOJIHBI J1a3zepa. HabOmroqeHe TuHeiuaThiX CIIEKTPOB
usnydenus. Jlazep. YueHnueckuii skcriepuMenT, 1adbopatopHeie padboTsl Habmonenue
JIMHEWYATOro CIEKTpa.

Tema 3. AToMHOe SI1pO

DKCIEPUMEHTHI, TOKA3bIBAIOIIUE CIIOKHOCTh CTPOEHUS sifipa. OTKPBITHE PATHOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpenenennto cocraBa paanoakTHBHOTO u3mydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA U
HeiTpoHa. Hyknonnas monens siapa ['eiizenOepra— MBanenko. 3apsif siapa. MaccoBoe 4HcCIo sjipa.
N3otomnbl. Anbda-pacnan. DneKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. I'aMMmansnydenue. 3akoH
PaZMOaKTUBHOTO pacmaja. DHEPTUs CBSI3U HYKIOHOB B sape. Anepusie cuibl. JlegexT macchl siapa.
Snepubie peakuuu. Jlenenue u cunrtes snaep. AnepHbiii peaktop. TepMOsIepHbIA CHHTES.
[TpoGneMbl ¥ IEPCIIEKTUBEI SIACPHON IHEPTETUKH. DKOJIOTHIECKHE aCTIEKTHI SIEPHOM SHEPTETHKHU.
DneMeHTapHbIe YacTUlbl. OTKPBITHE MMO3UTPOHA. METO Il HAOTIOIEHUS U PETUCTPALIUN
aJeMEeHTapHbBIX YacTull. DyHaaMeHTaIbHbIC B3aUMOICUCTBUS. ENMHCTBO pu3nueckoi KapTHUHBI
Mupa. TexHuueckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHHE: 103UMETp, Kamepa BuiibcoHa,
SJIEPHBIN peakTop, aToMHas 6omOa. JlemoncTparuu CYETYNK HOHU3UPYIOUTNX YACTHII.
Y4eHnueckui HIKCIIEPUMEHT, JlabopaTopHbIe padoThl MccnenoBanre TpekoB 4acTuil (110 TOTOBBIM
¢dororpadusam).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH U ACTPOPHU3UKH

OTtanbl pa3BUTUA acTpoHOMUH. [IprKiagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE acCTPOHOMUU. By
3BE3qHOTO HeOa. Co3Be3ausl, spKue 3BE3/bI, INTAHETH, KX BUAUMOE ABMKeHne. CollHeYHas cucTeMa.
Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHila v 3BE€31. 3BE3/IbI, UX OCHOBHBIE
XapaKkTEepUCTUKHU. [lnarpaMMa «CHeKTpaIbHbIN KJIacc — CBETUMOCTbY. 3BE3/IbI TJIABHOU
MOCJIeI0BATETbHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTbY» JIJIs 3BE3]1 TNIaBHOM
Mocaeao0BaTebHOCTH. BHyTpeHHee cTtpoeHue 3B€3/1. COBpEMEHHbIE MTPECTABICHUS O
MPOUCXO0XKACHUU 1 3BOJOIMK CoJIHIIa U 3BE3T. DTanbl )KU3HU 3BE3/1. Mieunslil [TyTs — Hama
T"amaxTuka. Ilomoxenue u aerxenne Connna B ['amaktuke. THIIBI TalakTUK. PaTyoraakTHKU U
kBazapbl. UEpHBIE ABIPHI B siipax ranakTuk. Beenennas. Pacmupenue Beenennoit. 3akon Xa06ma.
Paz6eranue ranaktuk. Teopus bosbioro B3peiBa. PenukroBoe uznyuyenue. MacutaOHas
cTpyktypa Beenennoii. Meraranakruka. Hepeménasie mpo0ieMbl aCTPOHOMHH. Y USHHUECKUE



Habmoaenus HabGnronenust HEBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
HpI/IJIO)KeHI/Iﬁ AJId OIpPCACIICHUS ITOJIOKCHU A HeOECHBIX 00OBEKTOB Ha KOHKPCTHYIO AaTy: OCHOBHBIC
co3Be3aust CeBepHOro noymapus u sipkue 3837161, Habmtonenus B teneckon JIyHbl, miaHer,
Mueunoro [Tytu. O6o6maromee nosropenre Poiab GU3MKN 1 aCTpPOHOMHU B 9KOHOMHYECKOH,
TEXHOJIOTUYECKOMN, COLMATbHON U 3TUYECKOM chepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO
(U3HUKHN 1 aCTPOHOMHH B COBPEMEHHOMN HayYHOW KapTHHE MUpPa, POJIb (U3UYECKON Teopuu B
(dbopMUPOBaHUU TIPENICTABICHUM O PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B
o01ieM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me)l(HpeI[MeTHLIe CBA3HU

Nzyuenne kypca pusuku 6azooro ypoBHs B10 u 11 kimacce ocymiecTBisieTcsi ¢ y4éTom
COJIEP>KaTEIbHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH, reorpaduu
U TEXHOJIOTUU. MEXIpeIMETHBIEC MTOHATHS, CBSI3aHHBIE C H3yUYEHUEM METOAO0B HAyUYHOTO MO3HAHUS:
SIBJICHUE, HAYYHBIN (aKT, TUoTe3a, pusndeckas BeTUYNHA, 3aKOH, TEOPHsl, HA0II0IeHuE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPEHHE.

MaremaTuka: pereHre CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (PYHKLIUU: CUHYC, KOCUHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U UX TPOEKIIMH HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB, MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIIMNA, TPU3HAKH 1101001
TPEYyroJIbHUKOB, ONPEEICHUE IUIOIAAN IIIOCKUX GUryp n 00bEMa Ted.

Bbuonorus: snexTpudeckue siBIEHUS B )KUBOW PUPOAE, KOoJeOaTeIbHbIEe ABM)KEHUS B )KUBOU
MIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOM IPUPOE, NEHCTBUE paJUualliy HA )KUBbIE OPTAHU3MBI.
XHMHMS: CTPOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAs CTPYKTYPa TBEPIBIX TEJ, MEXaHU3MBbI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

I'eorpa¢us: MarHUTHBIE MOTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX PYJl, POTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPSCCHUM.

TexHosornA: TMHUM IEKTpONEpead, TEHEPATOP NEPEMEHHOTO TOKA, dJIEKTPOIBUTATEIIb,
MHIYKIIMOHHAs Ieub, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, TeiaedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOTO npeamera «Dusmnka» Ha ypoBHE cpeHEro oo0mero oopazoBanus (0a30BbIit
ypOBeHb) JOJI?KHO O6€CH€“II/ITB JOCTHIKCHUC CIICAYIOIINX JIMYHOCTHBIX, METAIPCAMCTHBIX U
MPEIMETHBIX 00PAa30BATEIBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « PU3uKa» JOIKHBI OTPAXKaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOMIMXCsl PYKOBOJICTBOBATHCS c(hOPMUPOBAHHON BHYTPEHHEH
MO3ULMEN INYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKACHUH,
COOTBETCTBYIOIUX TPAAULIMOHHBIM LIEHHOCTSAM POCCUHCKOT0 OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OIBITA U OIIBITA JEATEIBHOCTH B IIPOLECCE PEAIN3aLMU OCHOBHBIX HAIIPABJICHUM BOCIIMTATEIBHON
JESITeTbHOCTH, B TOM YHUCIIE B YacTU: |) Tpa’KIaHCKOTO BOCIUTAHUS: COPMHUPOBAHHOCTH
IpakJaHCKON MO3ULUHU 00y4YaroLIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O WI€Ha POCCHICKOT0o
o0111ecTBa; MPUHITHE TPAJAULMOHHBIX 00IIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U JIEMOKPATHYECKUX
LIEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO I€ATEIbHOCTh B MHTEpECAX I'PakJaHCKOro 00I1IeCcTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3allu; yMEHUE B3aUMOAEHCTBOBAT C
COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHH € MX (YHKIHMSIMHU M Ha3HAYEHUEM; TOTOBHOCTH K
FYMaHUTapHOM U BOJIOHTEPCKON NEATENBHOCTH; 2) MaTPUOTUYECKOTO BOCIIUTAHUS:
c(hOpMHUPOBAHHOCTb POCCHICKOM TPaKTaHCKON UACHTHYHOCTH, TATPUOTU3MA; IICHHOCTHOE
OTHOIIEHHE K FOCYIapCTBEHHBIM CUMBOJIaM, IOCTHKEHUSM POCCUICKUX YUEHBIX B 007aCTH (PU3UKU
U TEXHHUKH; 3) TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA: C(HOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSs, 3TUYECKOT0 MOBEICHHS; CIOCOOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE
peLIeHUs, OPUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B
JeSTeIbHOCTH YUEHOT0; 0CO3HAHKE JINYHOTO BKJIaJla B IOCTPOSHHUE yCTOMUMBOTrO OyayIero; 4)
3CTETUYECKOTO BOCIIUTAHHUS: 3CTETHUECKOE OTHOIIEHNE K MUPY, BKIIFOYasl 3CTETUKY HAy4HOTO
TBOPUYECTBA, MPUCYIIET0 (U3NYECKOMN HayKe; 5) TPyAOBOr0 BOCIIMUTAHUSA: HHTEPEC K Pa3IMUHBIM
cdepam nmpodeccrnoHalbHOMN 1eATEeIbHOCTH, B TOM UUCIIE CBSI3aHHBIM C (PU3UKON U TEXHUKOM,
yMEHHE COBEpILIAaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE
’KM3HEHHBIE TUIaHbI; TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 00JIACTH
(bu3MKK Ha MPOTSHKEHUH BCEH JKU3HHU; 6) 9KOJIOTMYECKOT0 BOCIIUTaHUS: C(HOPMUPOBAHHOCTD
HKOJIOTHYECKOM KyJIbTYphl, OCO3HAHUE TI00ATFHOIO XapaKTepa IKOJIOTHYECKUX MPOOIIeM;
IJIAHUPOBAHUE U OCYIIECTBICHUE NEUCTBUI B OKPYIKAIOIIEH Cpeie Ha OCHOBE 3HAHUS LieJei
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA; PACLIUPEHUE OIBITA AECATEIBHOCTU YKOJIOTHYECKON
HaIpPaBJIEHHOCTU HAa OCHOBE UMEIOIINXCS 3HAaHUH 10 (u3uKe; 7) IEHHOCTH Hay4YHOTO TIO3HAHMUS:
c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nyecKoil HayKH; OCO3HAHNUE IEHHOCTU HAyYHOU JesITeIbHOCTH, TOTOBHOCTh B IIPOIECCE
M3y4eHUs (PU3UKU OCYIIECTBIATH MPOEKTHYIO U UCCIIEN0BATENbCKYIO IS TEIbHOCTD
WHIVBUAYAIBHO U B TPYIIIIE.



METAIIPEMETHBIE PE3VJIbTATDI

[To3naBaTenbHbIC YHUBEPCANIbHBIE yueOHbIE eiicTBUS ba3oBbie Jornueckue IencTBUs:
CaMOCTOSITENILHO (hOPMYJITMPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, PACCMATPUBATh €€ BCECTOPOHHE;
ONPEACIIATH LEN JEATEIIbHOCTH, 33/1aBaTh [IAPAMETPbl U KPUTEPUU UX JOCTHKEHUS; BbISBIIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUUS B pACCMATPUBACMBIX (DH3UUECKUX SBICHUX; pa3padaThiBaTh
IUTaH PeHIeHUs MPoOIeMbl ¢ YIETOM aHAIN3a UMEIOIINXCA MaTepHAIbHBIX U HeMaTepUaIbHbIX
pPECYpCOB; BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJITATOB LIETISM,
OLICHUBATh PUCKU MOCJEICTBUN ACSITENbHOCTH; KOOPJUHUPOBATH U BBIIIOJIHATH PAa0OTY B YCIOBHSIX
peaIbHOTO, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; Pa3BUBATh KPEaTUBHOE
MBIIIJICHUE [P PEIICHUU KU3HEHHBIX Mpobiem. ba3zoBbie uccienoBarenbckue AMCTBUS: BIAJETh
HAy4YHOUM TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMHU U METOIaMU (DU3HUECKON HAYKH; BIAJCTh
HaBBIKAMHU y4eOHO-MCCIIEAOBATENECKOM U TIPOCKTHOM NESITETLHOCTH B 0071aCTH (PH3HUKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TTIOMCKY METOOB PEIICHUS 33124
(U3HYECKOTO COJepKAHUS, PUMEHEHHUIO PA3JIMIHBIX METOOB ITO3HAHUS; BIAICTh BUIAMHU
JESTeIBHOCTH 0 TOJYYSHHUIO HOBOTO 3HAHMS, €T0 WHTEPIPETAINH, IPEOOPA3OBAHHIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyAIUsIX, B TOM YHCIIE IPU CO3AaHUU YYeOHBIX MPOEKTOB B
o0actu (PU3MKYU; BBISIBISITh IPUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTyallM3UpOBATh 3a/1a4y,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHMs], HAXOAUTh apryMEHTHI JUIsl 10Ka3aTeIbCTBA CBOUX YTBEPKIACHUMH,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PEUICHUS; aHATM3UPOBATh MOJIyYEHHBIE B XO/1€ PEIICHUS 3a1a4Kl
pe3yJIbTaThl, KpUTUYECKHU OLIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCJIOBHSIX; CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON JESTEIHLHOCTH, B
TOM YHCJIE TIPU U3YUYEHUH (QU3HUKHU; TaBaTh OIEHKY HOBBIM CHTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN
OTIBIT; YMETh MIEPEHOCHUTH 3HAHUS 110 (U3HKE B MIPAKTUUYECKYIO 00JIaCTh KU3HEAEATEIbHOCTH; YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTei; BBIABUTATh HOBBIC UCH, TIPEJIaraTh
OpPUTHHAIIFHBIC TTOIXO/IBI U PELICHUS; CTABUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIINe
anbTepHaTUBHBIC penieHus. PaboTa ¢ nHbopMalueii: BiaeTh HaBbIKaMH MOJTYYeHUS HHPOPMAIIHH
(bU3MYECKOTO CoZiepKaHUS U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISTH MMOUCK,
aHaJIN3, CUCTEMATU3AINIO U UHTEPIPETALNUIO HHPOPMAIINH Pa3IMYHBIX BUI0B U (opm
MIpe/ICTaBJICHMS; OLIEHUBATh IOCTOBEPHOCTh MH(OpMaIIMH; UCTIOIb30BaTh CPEACTBA
MH(POPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX 33]1a4 C COOTOZICHUEM TPeOOBaHU SPTOHOMUKH,
TEXHUKH 0€30MacHOCTH, TUTUEHBI, PeCypPCOCOEPEKeHMS, TIPABOBBIX M ATHUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH; CO37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3TUIHBIX
¢dbopmatax ¢ yuéToMm Ha3HaueHUSI HHGOPMAIUH U [IEJICBOU ayIUTOPUH, BEIOUPAsS ONTUMAIILHYIO
(dbopMy mpeacTaBieHus U BU3yanu3anui. KOMMyHUKAaTUBHBIE YHUBEPCAbHbBIE YIeOHBIC JEHCTBUS:
OCYIIECTBISTH OOIICHHE HA YpoKaX (DU3UKHU M BO BHEYPOUHOH JAEATETbHOCTH; PACIIO3HABATH
MPEANOCHUTKYA KOH(PJIUKTHBIX CUTYAI[Ui M CMSTYaTh KOH(JIMKTHI, pa3BEPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOUKY 3PEHUS C UCIOJb30BAaHUEM S3BIKOBBIX CPEJICTB; IOHUMATh U HCIIOJIb30BATh
MpEeuMyIIecCTBa KOMaHIHOW ¥ MHIWBHUIYaIbHON pabOTHI; BRIOMPATh TEMATHKY U METO/IBI
COBMECTHBIX JIEHCTBHUM ¢ YIETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA KOJIJICKTHBA,
MIPUHUMATH LIEJIH COBMECTHOU JIEATENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS MO €€
JOCTHKEHMIO: COCTABIIATH IUIAH IEUCTBUM, pACIIPEAEIIATh POJIU ¢ YUETOM MHEHUN YYaCTHUKOB,
00CYyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI; OIICHUBATH KA4eCTBO CBOETO BKJIAJa U KaXKJOTO



y4acTHUKA KOMaH/bl B OOIIMI pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSM; IpeularaTb HOBbIE
IIPOEKTHI, OLIECHUBATH UJIEU C IIO3ULIUHA HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKONW 3HAYMMOCTH,
OCYLLIECTBIIAThH TO3UTUBHOE CTPATETMUECKOE ITOBEICHUE B PA3JINYHBIX CUTYyaLUsAX, IPOSBISATH
TBOPYECTBO U BOOOpa)keHUE, OBITh MHUIIMATUBHBIM. PerynsTuBHbIC yHUBEpCATbHBIC YUeOHBIE
neiicteus CaMOOpraHu3alus: CaMOCTOSTENIBHO OCYIIECTBIIATh I03HABATEIbHYIO IEATENBHOCTD B
obsacTi (pU3MKK U aCTPOHOMMUH, BBIABIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3aJ1a4M; CaMOCTOSTEIBHO COCTABIIATH IUIAH PEIIEHUS PaCYETHBIX U KAYECTBEHHBIX 3a/1a4, IJIaH
BBINOJIHEHUS IPAKTUUECKONH PabOThI ¢ Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH M MPEANOUTEHHI; JaBaTh OLIEHKY HOBBIM CHUTYallUsAM; PACHIUPATH PAMKH Y4€OHOTO
IIpeIMeTa Ha OCHOBE JIMUHBIX [IPEANOYTEHUH; AeIaTh OCO3HAHHBINA BBIOOD, apryMEHTUPOBATh €r0,
OpaTbh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE; OIICHUBATh MPHOOPETEHHBIN OIIBIT; CIOCOOCTBOBATH
(hOpMHUPOBAHHUIO U TIPOSIBIICHHUIO SPYAULIUHU B 00J1aCTH (PU3UKH, TIOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeNnbHbIN U KyJIbTypHBIH ypoBeHb. CaMOKOHTPOJIb, SMOLMOHAIBHBIA HHTEJUIEKT: 1aBaTh
OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIEJSAM; BJIaIeTh HABBIKAMH 1103HABATEIbHON pe(IeKCHN KaK OCO3HAHMS
COBEpLIAEMBIX JEHCTBUI U MBICIUTENbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHUI;
MCIIOJIB30BATh MPUEMBI pe(IICeKCHUH ISl OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHUS; YMETh
OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTHBBI U
apryMEeHThI IpYTUX [P aHAIU3€ Pe3yIbTaTOB AESITEIbHOCTH; IPUHUMATD ce0sl, TOHUMasi CBOU
HEJIOCTATKU U JOCTOMHCTBA; IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPH aHAIIU3€E Pe3yJIbTaTOB
NesITeIbHOCTH; IPU3HABATh CBOE MPaBo U MpaBo APYTuX Ha omuOKuU. B mporecce noctukeHus
JIMYHOCTHBIX PE3yJbTATOB OCBOEHUS MPOrpaMMbl IO (PU3HKE JJIS YPOBHS CPEIHEr0 00IIero
00pa3oBaHMs y 00YYaIOLIMXCSl COBEPLICHCTBYETCS IMOLMOHAIBHBIA UHTEIIEKT, PpeInoIararnmmi
c(OPMHPOBAHHOCTh: CAMOCO3HAHUS, BKJIFOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANPaBJIEHUs pa3BUTUSI COOCTBEHHON SMOIIMOHAILHON Cepsl, ObITH
YBEPEHHBIM B ce0e; caMOperyIMpoBaHus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJIEHUE, CIIOCOOHOCTD aJalTUPOBATHCS K IMOLMOHAIIbHBIM
M3MEHEHHUSAM U IPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEW MOTHBALIHH,
BKJIFOYAIOIIEH CTPEMIICHHE K JIOCTHKEHUIO LIEJIN U YCIIEXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE
JeCcTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH; SMIaTHUH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh
HMOIMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATH €0 MPH OCYIIECTBICHUH OOLIEHHS, CIIOCOOHOCTh K
COYYBCTBHIO M COTIEPEKUBAHHIO; COIIMATILHBIX HABBIKOB, BKIIIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh
OTHOIIECHMS C IPYTHMH JIIOJIbMH, 3a00TUTHCS, TPOSIBIIATH HHTEPEC U pa3peraTh KOHPIUKTHI.

I[TPEAMETHBIE PE3YJIBTATHI

K konity o0yuenus B 10 kiiacce mpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKaTh
c(hOPMHUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHHI: IEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO
¢bu3uKN B JOPMUPOBAHUU COBPEMEHHOW HAYYHOUW KApTUHBI MUPA, B PA3BUTUU COBPEMEHHOM
TEXHUKHU W TEXHOJOTHH, B TPAKTUYECKON ACSITENFHOCTHU JIOACH; YIUTHIBATh TPAHUIIBI IPUMEHEHUS
M3YYCHHBIX (PU3MUECKHX MOJIENel: MaTepuaabHasi TOUKa, HHepIIUAIbHAs CUCTEMA OTCUETa,
abCoMIOTHO TBEPIOE TEJI0, UACATBHBIN ra3, MOJENIN CTPOSHUS ra30B, )KUJIKOCTEH U TBEPABIX Tel,
TOYEYHBIN AJIEKTPUYECKUI 3apsi IPU pelieHnr GU3NYECKUX 3a/1a4; paclio3HaBaTh (PU3NUYECKUE
sBJIeHUs (TIpo1iecchl) U OOBACHATH X HA OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJIAPHO-KUHETHYECKOI



TEOPHUH CTPOCHUS BEIECTBA U MIEKTPOJIUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE
NpSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MAICHUE TE, IBIKEHUE 110 OKPYKHOCTH, HHEPIIHS,
B3auMojieiicTBHE Tel, MU y3usi, OpOyHOBCKOE IBHKEHHUE, CTPOSHHE KHUIKOCTEH M TBEPBIX TET,
M3MeHeHHe 00bEMa Tell MPU HarpeBaHUH (OXJIAXKICHUH ), TEIIIOBOE PABHOBECHE, HCIIAPEHNE,
KOHJICHCALIMs, IUIABJICHUE, KPUCTAUIN3ALHs, KUIIEHHE, BIAKHOCTh BO3/lyXa, IIOBBIIICHNE AABJICHUS
rasa IIpY €ro HarpeBaHuM B 3aKPBITOM COCYJE, CBSI3b MEXy IapaMETPaMU COCTOSIHUSA Ia3a B
U30IIpoLeccax, JIEKTPU3aLus Tell, B3aUMOACUCTBHE 3apsA0B; OIIUCHIBATE MEXAHUYECKOE
IBYDKEHUE, UCTIONB3Ys (U3NUYECKHUE BEIMUMHBL: KOOPAMHATA, ITyTh, IEPEMELIEHUE, CKOPOCTb,
YCKOPEHHE, Macca Tejla, CUIa, UMITYJIbC TN, KHHETUYECKask YHEPIUs, IOTEHIMAIbHAs YHEPT U,
MeXaHU4YecKasi paboTa, MeXaHu4ecKasi MOLTHOCTb; IIPH OMMCAHUH MTPABHIBHO TPAKTOBATH
(bU3NYEeCKU CMBICIT UCTIONb3YEMBIX BEJTMUNH, UX 0003HAUYEHUS U SMHULBI, HAXOIUTH (DOPMYJIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTHMH BETMYMHAMU; OMTUCHIBATH H3YUCHHBIC
TEIUIOBbIE CBOMCTBA TEJI U TEIIOBbIC ABJICHUS, UCIIOb3Ys (PU3MUECKUE BEMUUHBL: JaBICHUE Ta3a,
TEMIIEPATyPa, CPEIHAS KUHETUYECKasl SJHEPT sl Xa0OTUYECKOTO IBUKEHUS MOJIEKYJI,
CpeAHEKBaIpaTUYHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSS SHEPIus, paboTa rasa,
KO3 (PHUIMEHT M0JIE3HOTO JeHCTBUS TEIJIOBOIO IBUTATelIs; IPU ONMCAHUU IPABUIIBHO TPAKTOBATh
(bu3NYEeCKUl CMBICIT UCTIONBb3YEMBIX BEJTMUNH, UX 0003HAUYEHUS U €AMHUIIBI, HAXOIUTH (DOPMYIIBL,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEIMYUHAM; OTMCHIBATH N3yUCHHbIC
NEKTPUYECKUE CBOWCTBA BEIIECTBA U AIEKTPUUYECKUE SIBICHUA (IIPOLIECCHI), UCIIOJIB3YS
¢bu3nvecKne BEIIMYMHBL: AIEKTPUUECKUH 3apsi, HIEKTPHYECKOE TI0JIe, HANPsHKEHHOCTH TOJI,
MOTEHIMAJI, Pa3HOCTh MOTEHLUAIOB; IPH ONMCAHUU NPABHIILHO TPAKTOBATh (PU3NUYECKUNA CMBICIT
UCTOJIb3YEMBIX BEJIMUNH, UX 0003HAUYEHUS U €MHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOINE
JaHHYI0 (PU3MUYECKYIO BETMUUHY C IpYyTMMHU BEIMYMHAMU; aHAIU3UPOBATh (PU3NUECKUE MPOLIECCHI U
SIBJICHUSI, UCTIONB3Ys (PM3UUECKUE 3aKOHBI M IPUHIIUIIBL: 3aKOH BceMHUpHOTo Tsirotenus, I, I u 11
3aKkoHbI HpIOTOHA, 3aKOH COXpaHEHUsI MEXAaHUYECKOM JHEPIUH, 3aKOH COXPaHEHUs UMILYJIbCa,
MPUHLIMII CYNIEPIIO3ULIUHN CUJI, IPUHIUI PaBHOIPABUS NHEPIMAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHUS BELIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEHEN
KMHETUYECKOM SHEPTUU TETJIOBOTO JBMKEHMSI MOJIEKYJI C a0COIIOTHOM TeMIepaTypoi, MepBbIii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUs IEKTPUIECKOTO0 3apsaa, 3akoH Kynona, nmpu aTom
pas3nuyaTth CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTEMAaTHYECKOE BBIPAKEHHE U YCIOBUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIE IPUHIUIIBI IEHCTBHS MAIlIKH,
pUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUSA UX 0€30MaCHOT0 UCIOJIb30BAHUS B
MOBCETHEBHO JKU3HU; BBIIIOIHATH SKCIIEPUMEHTSHI 110 UCCIIEJOBAHUIO (PU3UUECKUX SIBICHUNA U
MIPOLIECCOB C UCIOJI30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM, TP 3TOM (HOpMYIHPOBATH
npobeMy/3aiady v TUTIOTE3y YU4eOHOT0 SKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 TIPEIJI0KEHHOTO
000py10BaHus, IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOJBI; OCYIIECTBIISATH MPSIMbIE M KOCBEHHbBIE
n3MepeHus: GU3NYECKUX BETUUHH, IPU STOM BHIOMpATh ONTUMANIbHBIN CIIOCO0 U3MEPEHUS U
HCII0JIb30BaTh N3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEW N3MEPEHUI; HCCIIEN0BAaTh 3aBUCUMOCTH
MEXy (PU3NYECKHMMHU BEIMYMHAMU C UCIOJIb30BAHUEM IPSMBIX U3MEPEHUH, IPH 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCUPOBATH Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3HUECKUX
BEJIMYMH B BUJIE TaOIUI] ¥ TPaPHKOB, AETaTh BHIBOJBI M0 pe3yJIbTaTaM UCCIIECAOBAHMS; COOII0AATh
IpaBuiIa 6€30MacHOro Tpy/ia MpH MPOBEJEHUN UCCIEI0OBAaHUN B paMKaxX yueOHOIO SKCIIEPHUMEHTA,
y4eOHO-HMCCIIe0BATENbCKON M IPOEKTHOM IEATENBHOCTH C UCTIOJIb30BAHUEM U3MEPUTENBHBIX



YCTPOKMCTB U J1a00opaTopHOro 000pyIOBaHMUS; pelIaTh pacyETHBIC 3aa4H C SBHO 3aJaHHOM
¢bu3nUecKoil MO/IEIbI0, UCHIOIB3YS (PU3NYECKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBHS
3aJjauu BBIOMPATh (PU3MUECKYIO MOJIEIb, BBIACTATH (PU3HMUECKUE BETHUUHBI U (POPMYIIBI,
HEOO0XOAUMBIE IS €€ PEeLICHHUs, TPOBOAUTH PACYETHI U OLIEHUBATH PEATHHOCTD MOTYYECHHOTO
3Ha4YeHUs PU3NYECKOI BETMUMHBI; PELIaTh KaYeCTBEHHbIE 3a/1a4M: BEICTPAUBATh JIOTHYECKH
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKIEHHH ¢ ONOpOi Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3nyeckue sBIEHUS; UCII0JIb30BaTh [P PELLICHUN YYEOHBIX 3a/1a4 COBPEMEHHBbIE
MH(GOPMAaLMOHHbBIE TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUU U IIPEICTABICHUS
yueOHOH 1 HAyYHO-TIOMYJIIPHON MH(POPMALIUH, TOTYYSHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOIy4aeMyt0 HH(POPMALINIO; TPUBOAUTH MPUMEPHI BKJIa1a POCCUHCKUX
1 3apyOeXXHbBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYIKAIOLIET0 MUPA,
B Pa3BUTHE TEXHHUKH U TEXHOJOTHIA; UCTIOIH30BATh TEOPETHUECKUE 3HAHUSA 10 (PU3UKE B
MIOBCETHEBHOM JKU3HU [ oOecrieueHust 6€301acHOCTH MPpHU 0OpallleH|H ¢ IpudopaMu U
TEXHUYECKMMHU YCTPOICTBaMU, JUIsl COXPAaHEHMsI 3[0POBbsI U COOJIFOICHUSI HOPM 3KOJIOTHYECKOTI O
MIOBEJICHUSI B OKpY Karollel cpezie; paboTaTh B IPyIIe ¢ BHIITIOJHEHUEM PA3IUYHBIX COL[MATBHBIX
poJieii, IIaHUPOBaTh PabOTy IPYMIIbL, PALIMOHATIBHO PACIPEAEATh 003aHHOCTH U IUIAHUPOBATh
JeSITeTbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJIeKBAaTHO OI[CHUBAThH BKJIA]l KAXKIOTO U3 YYACTHUKOB
TPYIIIBI B peIeHHEe paccMaTpuBaeMoii npoosiemsl. K xoHiry oOyuenus B 11 kiacce npeaMeTHbIe
pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUYAIOIIMXCSI YMEHUN:
JEeMOHCTPHPOBATH Ha MPUMEPAX POJIb K MECTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHON HAYIHOM
KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOIN TEXHUKU U TEXHOJIOTUH, B IPAKTHUECKON AEATEIbHOCTH
JO/IeH, LIETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUPA; YUUTHIBATh TPAHULIBI TPUMEHEHUS
U3YYEHHBIX (PU3MYECKUX MOJEIEH: TOUeUHBIN AIEKTPUUECKUH 3apsi, JIyd CBETa, TOUSUHBIH
UCTOYHHUK CBETa, siZiepHasi MOJIe/Ib aTOMa, HyKJIOHHAsi MOJIeNIb @aTOMHOTO Siipa MPHU peIIeHun
¢bu3nYecKux 3a/1a4; pacro3HaBaTh (PU3NYECKHE SBICHUS (MPOLECCHI) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJJMHAMUKY ¥ KBAHTOBOW (DM3UKU: DJIEKTPUIECKAs TPOBOTIUMOCTb, TETIOBOE,
CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBHS TOKA, B3aUMOJICHICTBHE MarHUTOB, SJIEKTPOMAarHUTHAS
WHAYKIUS, TEMCTBUE MATHUTHOTO TTOJISl Ha TPOBOTHUK C TOKOM M JIBUKYIIANCS 3apsi,
9JIEKTPOMArHUTHBIE KOJIeOaHHsI ¥ BOJTHBI, PSIMOJIMHEHHOE pacIPOCTPAaHEHUE CBETa, OTPAKEHUE,
npesoMiIeHue, nHTepdepeHus, Tuppakius 1 Moaspu3anus CBeTa, IUCIepcHs cBeTa,
dotoanexTpuyeckuit 3pdext (pororddexr), cBeToBOE NaBIeHNE, BOSHUKHOBEHUE IMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAs U UCKYCCTBEHHAsI PaIMOAKTUBHOCTD; ONUCHIBAThH
M3y4EHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE, DIIEKTPUUECKYIO
MIPOBOJIMMOCTH PA3JIMYHBIX CPEI) U DJIEKTPOMATHUTHBIC SBJICHUS (TIPOIIECCHI), UCTIONB3YS
(bu3nvecKre BEIMIUHBL: AIEKTPHUECKUH 3apsi, CHIIa TOKa, SJEKTPUIECKOE HATIPsSHKCHHE,
IIEKTPHUYECKOE COMTPOTHBIICHHUE, PA3HOCTH MOTEHITMAJIOB, AJIEKTPOABIDKYIIAs CHa, paboTa TOKa,
WHIYKIUST MATHATHOTO TIOJIs, cvita Ammepa, cuiia JlopeHna, WHAYKTHBHOCTh KaTyIIKA, SHEPTUS
AJIEKTPUUYECKOTO U MAarHUTHOTO IOJIeH, MeproJT M YacToTa KoyiebaHui B KojeOaTeTbHOM KOHTYPE,
3apsi/i ¥ cUjla TOKa B MPOIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KoseOaHu, OKycHOe
paccTosiHUE M ONTHYECKasl CUJIa JIMH3BI, IPU ONMCAHUH IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
HCTIOJIb3YEMBIX BEJTMUNH, UX 0003HAUYEHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3bIBAIOIINE
JAHHYI0 (U3MUYECKYIO BEJIMUUHY C IPYTHMMH BEIMYMHAMHU; OIMCHIBATh N3yUYE€HHBIC KBAHTOBBIE
SIBJICHUSI U TIPOLIECCHI, UCITOJIB3YS (PU3MUECKUE BETUUYHUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,



JUTMHA BOJIHBI M 4aCTOTA CBETA, SHEPTHs U UMITYJIbC (POTOHA, TIEPHOJ] MTOJTypacaja, YSHEPTUs CBA3U
aTOMHBIX s7Iep, IPH ONMCAHUU MPABHIILHO TPAKTOBATH (PU3UYECKHIA CMBICI UCTIONB3YEMBIX
BEJIMYMH, UX 0003HAUCHHS U €IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAOIINE JAHHYIO (PHU3UUECKYIO
BEIMYMHY C JPYTUMHU BETUYMHAMH, BEIYUCIIAT 3HAUCHHE (PU3NUYECKON BETMUMHBL;, aHATU3UPOBATh
¢bu3nyeckre NpoLeccsl U sBICHUS, UCIO0Nb3Ys (U3NYECKHE 3aKOHbI U IPUHIUIBL: 3aKOH OMa,
3aKOHBI IIOCJIEI0BATEIBHOIO U NapallJIeIbHOTO COEMHEHUS IPOBOJHUKOB, 3aK0oH Jxoys—JIeHna,
3aKOH 3JIEKTPOMArHUTHOW MHIYKIMH, 3aKOH IIPSIMOJIMHEHHOIO pacpOCTPAHEHUS CBETA, 3aKOHBI
OTPa’KEHMsI CBETA, 3aKOHBI IIPEIOMIIEHUS CBETa, ypaBHEeHUe DiiHIITelHa U1 (oTodPdeKTa, 3aK0H
COXPAHEHHUs SHEPTUH, 3aKOH COXPAHEHMS UMITYJIbCA, 3aKOH COXPAHEHHUs AIEKTPUUYECKOTO 3aps/ia,
3aKOH COXPAaHEHUsI MacCOBOI0 YUCIIA, IOCTYJIaThl bopa, 3aKOH paJuoakTUBHOIO pacnana, Ipu 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €0 MaTEMaTUIECKOE BBIPAKCHNUE U YCIIOBHS
(rpanu1bl, 00JIACTH) IPUMEHUMOCTH; ONPEAEIATh HApaBJICHUE BEKTOPAa UHAYKIIUA MarHUTHOTO
10JIs1 IPOBOJHUKA C TOKOM, CHJIbI AmIiepa U cuiibl JIopeH1a; CTpOUTh M ONUCHIBATH N300paKeHHE,
CO3/1aBaeMo€ IJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30M; BBIIOJIHATH SKCIIEPUMEHTBHI 110 UCCIIEJOBAHUIO
(bu3nYeCKUX SIBICHUH U MPOLIECCOB C UCIIOJIb30BaHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUN: U
3TOM (OPMYIHPOBAThH MPOOIEMY/3a/1ady U TUIOTE3y yUeOHOT0 SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY W3 MPEUIOKEHHOTO 000PYI0BaHUS, POBOIUTH OIBIT M (HOPMYIIMPOBATH BEIBOJIBI;
OCYIIECTBIIATh NPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIIMYMH, IIPU 3TOM BBIOUPAThH
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCII0JIb30BaTh U3BECTHBIE METO/AbI OLIEHKH [TOTPEIIHOCTEN
M3MEPEHUH; UCCIEeI0BATh 3aBUCUMOCTH (PU3NYECKUX BETMYMH C MCIIOIB30BAHUEM IMPSIMBIX
U3MEPEHUI: IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATh Pe3yJIbTaThl OTYUYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUJE TaOIHI U Tpa(UKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM
UCCleIoBaHMsI; cOOII01aTh MpaBuiia 6€30acHOr0 TPyAa MPU MPOBEIEHUH UCCIIE0OBAaHUM B paMKax
y4eOHOTr0 3KCIEepUMEHTa, y4eOHO-UCCIeI0BATENbCKON U MPOEKTHOM JesITEIbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00OpaTOpHOro 000pYyI0BAHHUS; PELIaTh PacUETHbIE
3aJ1a4M ¢ SBHO 33JaHHON (U3NYECKON MOJAEIbIO, UCIIONB3YS (PM3NYECKUE 3aKOHBI U TPUHIIMIIBI, Ha
OCHOBE aHaJIn3a yCIIOBUS 3aJ]aul BbIOUPATh PU3NYECKYIO MOJEIb, BBIICIITh (PU3NUECKHe
BEJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE /1J1s €€ PEelIeHUs], TPOBOAUTH Pacu€Thl U OLIEHUBATH
PEeaIbHOCTH MOJTYYEHHOTO 3HaYCHUS] (U3NUYECKON BEJIMUMHBI; pelIaTh KaueCTBEHHbIE 3aJauH:
BBICTPAMBaTh JIOTMUECKHA HETPOTUBOPEUUBYIO LIETIOUKY PACCYXKIECHUN C ONOPOI HA N3YUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBJICHUS; UCIIOIb30BATh P PEIICHUH YUeOHBIX 3a1a4
COBpEeMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH JUIs IOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUHU U
MpeJCTaBICHNUS yUeOHOM U HAyYHO-TIOMYJISIpHONW MH(POPMALIUH, ITOTyYEeHHOH U3 pa3IuYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydaeMylo HH(OPMAIINIO; TPUBOJAUTH TPUMEPHI
BKJIaJ]a POCCUMCKUX U 3apyOE€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00OBSICHEHHE MTPOLIECCOB
OKpY’KaroIlllero M1Upa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA; HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS T10
(u3MKe B MOBCEIHEBHON KU3HU Il o0ecrieueHns 6e30MacHOCTH Mpu 00pallieHUuu ¢ MpUOopaMu 1
TEXHUYECKUMH YCTPOMCTBAMHU, Il COXpPAHEHHUS 3/J0OPOBbS U COOIIOCHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKpY>Karollel cpezie; paboTaTh B IPpyIIe ¢ BHITOJIHEHUEM Pa3IHUHBIX COIMATIbHBIX
poJieii, IIaHUPOBaTh PadOTy IPYMIIbI, PALIMOHATIBHO PACIPEAETATh 00SI3aHHOCTH U MJIAHUPOBATh
NESTEIbHOCTh B HECTAHAAPTHBIX CUTYALUX, a1€KBaTHO OLICHUBATh BKJIAJ KaX/10I0 U3 yYaCTHUKOB
IPYMIIBI B PELICHUE PacCMaTPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
N HaumenoBan | KosimuecTBO 4acon
°
/ He pa3jaesioB U JyekTpoHHbBbIE (IU(PPOBBIE)
n
Tem Bcer Koutposibn | IlpakTudeck | o0pasoBaTesbHbIe pecypchbl
n
NpOrpamMMsI 0 ble padoThbI ue padoThbl

Paznea 1. . ®PU3UKA 1 METOZIbI HAYYHOI'O ITO3HAHU A

duszuka u
11 METOIbI 2 bu6mmoreka [IOK
' HAy4YHOI'O https://m.edsoo.ru/7f41bf72
IMO3HAHUA
Uroro no pazneny 2

Paszgea 2. . MEXAHUKA

2.1 | Kwunemaruka 5 1 bubmoreka [IOK
| https://m.edsoo.ru/7f41bf72
\ Bu6nmorexa IIOK
22 | Awmomane ! . https://m.edsoo.ru/7f41bf72
3aK0oHBI
2.3 6 1 1 bubnnorexa [IOK
| e https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazneny 18

Pasnen 3. MOJIEKVIJIIPHA A ®U3UKA U TEPMO/JNHAMUKA

OcHOBBI
i1 MOJ'ICI(}’J'IHpHO: 9 N bubmmoreka [JOK
: KUHETUYECKOU https://m.edsoo.ru/7f41bf72
TEOpUn
OcHOBBI
b K
3.2 | rtepmomunammk 10 1 1 nomoreia O

n

https://m.edsoo.ru/7f41bf72




ArperaTHble

COCTOSTHUS
33 | BeleCTBa. 5 bubnroreka [JOK
https://m.edsoo.ru/7f41bf72
®dazoBble
nepexoabl
Hroro mo pazaeny 24

Pazpnen 4. DJIEKTPOJJUHAMUKA

41 DnekTpocTaTi 10 bubnnoreka [JOK
' Ka https://m.edsoo.ru/7f41bf72
ITocTosiHHBIH
AJIEKTPUYUECKU https:
42 Aok Toxus | 15 £72//m.eds00.ru/7f41bBubnmot
Pa3IMYHBIX exa IJOK
cpenax
Hroro no pazaeny 22
Paznen 5. IOBTOPEHUE
bu6mmoreka [IOK
o1 | Mexannuka 1 https://m.edsoo.ru/7f41bf72
59 MonekynsapHas 1 bubnuoteka [JOK
' usnka https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
OBILIEE
KOJIMYECTBO 68
YACOB 10
I[TPOT'PAMME




11 KUIIACC

TEMATHYECKOE INTAHUPOBAHMUE

Ne | HammeHoBaHue
n/ | pa3aeyoB U TeM
N | IporpaMmbl

KoaudecTBO 4acoB

Bcer | KoHTpObHBI
0 e padoThbI

IIpakTHYecKku
e padoThbI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pazpnen 1. . DJIEKTPOJUHAMUKA

MarnuTtHoe 1oJe.

bubmuoreka [JOK
1.1 11 1 0
UICKTPOMATHHTHA https://m.edsoo.ru/7f41bf72
ST MH Y KITHSI
Uroro no pazneny 11
Pasgen 2. . KOJIEFAHU S 11 BOJIHBI
Mexannueckue u
2.1| anekTpoMarauTHe! | 9 0 1 bubmorexa [JOK
' P https://m.edsoo.ru/7f41bf72
e Kojebanus
Mexanuueckue u
2.2| DIEKTPOMArHuTHBI | 5 0 1 \ BuGmorexa IOK
' P https://m.edsoo.ru/7f41bf72
€ BOJIHBI
bu6mmoreka [JOK
2.3| Omrraxa 10 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24

Paznen 3.0CHOBBI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

OcHOBEI
CIIeLMaJIbHOM
31 Teopuu 4 0 1 bubmmnorexa LIOK
OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41bf72
Wroro no paszneny 4




Pa3nea 4. KBAHTOBAS OU3NKA

41 DNeMEeHThI 6 1 1 bubmmoreka [JOK
| KBaHTOBOW (PU3UKH https://m.edsoo.ru/7f41bf72
https:
4.2 Ctpoenue atoma | 4 0 0 £72//m.edsoo.ru/7f41bbubnuorex
a IJOK
4.3 AToMHOE PO 5

Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 fiehf;iﬁ;n u 7 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
acTpo(u3HUKH
Uroro no pazneny 7

Paznen 6. OGOBIIAIOIIEE TIOBTOPEHUE

6.1 O06o0maromee 4
MOBTOPCHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE
KOJIMYECTBO
YACOB I10 08 4 15
I[MPOTPAMME




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MUHTEPHET

1. bubnuoreka — Bc€ mo npeamety «dusnkay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

3. Equnas xomnekius udpoBbeix 00pa3oBaTeIbHbIX peCcypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. VlnTepecHble MaTepHUalIbl K ypoKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;

HarJIsIHbIC T0cOOus K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. lludposbie 0Opa3oBaTenabHbIE pecypcehbl. — Pexum nocryna:

http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 110 ¢uszuke. — Pexxum pocryna: http://www.fizika.ru
7 Enunas kojuiekuus Hu(poBbIX 00pa30BaTENbHBIX PECYPCOB. — Pexum

nocryma: http://school- collection.edu.ru

8. uTepecHble MaTepuaibl K ypokam (GU3HKHU IO TEMaM; TECTHI IO TEMaM;

HarJIsIHbIC TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

9. ludposrie oOpa3zoBaTenbHbIC pecypcehl. — Pexxum mocTymna:

http://www.openclass.ru



10. DnexTpoHHBIC YueOHUKH 0 pusuke. — Pesxxum nocryna: http://www.fizika.ru

11. ducranmuonnas mkoia Ne368 http://moodle.dist-368.ru/ OTKpbITHIN K1acc.

CeteBoe oOpa3zoBaTeabHOe coodiecTBo. http://www.openclass.ru/node/109715

12. Enunast KoJmeknus upoBhIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

13. ®enepanbHblil HEHTP UH(OPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

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

14. UnTepuet ypok. http://interneturok.ru/ru/school/physics/

15. T'azeta «1 cenTa0psi» maTepuansl o gusuke. http://archive. 1september.ru/fiz

16. Aunmarnun pusnueckux o0bekToB. http://physics.nad.ru/

17. )KuBas ¢usuka: oOyuaroiias nporpamma. http://www.int-edu.ru/soft/fiz.htmi

18. ®usuka.ru. http://www.fizika.ru/



