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1. NOACHUTEJIbHASA 3ANMUCKA

Mporpamma obuieobpasoBaTenbHON y4yebHoM OUCLMMNINHDI «Pusmkar
npegHasHavyeHa Ana wu3dydeHuss B oOOpasoBaTesnbHbIX OpraHusauunsax, peanusyroLmnx
obGpasoBaTenbHyl0 nporpammy cpegHero obuwiero obpasoBaHMa B npegeniax OCBOEHUS
OCHOBHOW npoeccunoHansHon obpasoartensHon nporpammbel CMO (OMOI CrO) Ha 6ase
OCHOBHOrO 06Llero o6pas3oBaHus Npy NOArOTOBKE CNELNannMCcToB CpeaHEero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuiero ob-
pa3oBaHus, NPeabaBSEMbIX K CTPYKTYpPE, COAEPKaHUIO U pe3yribTatam 0CBOEHMS y4ebHoM
ANCLUMNIMHBI, C ydeToMm cbeaepanbHon obpasoBaTenbHOW nporpaMmMbl cpeaHero obuero
obpasoBaHus

B copepxxaHum nporpammbl yd4TeHbl TpeboBaHMs dheaepanbHOro rocynapcTBEHHOMO
oGpasoBaTenbHOro cTaHgapTa no nony4aemom cneumnanbHOCTH cpenHero
npodeccnoHanbHoro obpasoBaHums.

CogepxaHue nporpammbl «Pu3anka» HanpaeBneHO Ha AOCTUXKEHWE CchneaylLmx
uenen:

- OCBOEHWME 3HaHWM O dyHAAMeHTanbHbIX (OU3MYECKMX 3aKOHaX W MNpUHLUMNAXx,
nexawux B OCHOBE COBPEMEHHOW (M3MYECKOM KapTUHbl MUpa; Hanbonee BaXKHbIX
OTKPbITUAX B 0Onactn pusnkn, okasasLUMX onpeaensollee BMsHUE Ha pa3BUTNE TEXHUKU
N TEXHOSOMMKN; METOAAaxX Hay4YHOro NO3HAHNA NPUPOAbI;

- OBrageHne yMeHusIMM NpPOoBOAMTb HaOMAEeHWs, MNaHMpoBaTb W BbIMOMHATb
3KCNEpPUMEHTbI, BblABUraTb MMNOTE3bl U CTPOUTL MOLENMW; MPUMEHATL NOMNYyYEHHbIE 3HaHWS
no cusmke ana od6bACHEHNA pa3HOOOpPa3HbIX PUNYECKUX ABMIEHUN N CBONCTB BELLECTB;
NPaKTU4YECKOro  UCMONb30BaHMUS  (PU3MYECKMX 3HAHWW, OueHMBaTb [JOCTOBEPHOCTb
€CTeCTBEHHOHay4YHOM NHdopMaLnK;

- pasBuTME MoO3HaBaTeflbHbIX WHTEPECOB, WHTENNEKTyarnbHbIX W TBOPYECKUX
cnocobHoCcTerM B npouecce npuodbpeTeHnss 3HaHuM no uanmke C UCNOSb30BaHNEM
pasnnyHbIX MICTOYHUKOB MHPOPMaLN U COBPEMEHHbBIX MHOPMALMOHHbIX TEXHONOMNN;

- BOCNUTaHue YO6EeXOEHHOCTM B BO3MOXHOCTU MO3HAHMS 3aKOHOB MNpUpPOLbl U
NCNonNb30BaHNA OOCTUXKEHUA PU3MKM Ha Bnaro pasBuUTUSA YEriOBEYECKOM LMBUNM3ALNWK;
HeobXoOMMOCTM COTpyaHMYecTBa B MpOLECCE COBMECTHOrO BbINOSIHEHUS  3ajad,
YBaXUTEMbHOrO OTHOWIEHWA K MHEHWIO OMMOHEHTa npu obcyxaeHun npobnem
€CTECTBEHHOHAY4YHOIO  COAEpXaHusi; TFOTOBHOCTM K  MOPanbHO-3TUYECKOM  OLIEHKE
NCNoNb30BaHNA Hay4HbIX JOCTMXXEHUI, YyBCTBA OTBETCTBEHHOCTU 3a 3aLUMUTY OKpYKatoLlen
cpeapl;

- NCNONb30BaHME NPUOOPETEHHbBIX 3HAHUN U YMEHU ONS PeLleHUs NPaKTU4EeCKNX
3aJady NOBCEOHEBHOM XW3HM, obecneyeHnsa 0Oe30MacHOCTM COOCTBEHHOWM  XU3HMW,
paLMoHanbHOro NPUPOLONOfb30BaHMS U OXPaHbl OKpYXKatoLlen cpeapl.

B nporpammy BKItoYEHbI KOMNETEHL MW, HEOOXOANMbIE OS5 KAYECTBEHHOIO OCBOEHMS
OCHOBHOW npodyeccuoHarnbHon obpasoBaTenbHon nporpammbl CIMO Ha ©6a3e ocHOBHOro
obuwiero obpasoBaHuMs C nonydeHuMem cpegHero obuwero obpasoBaHMss — MporpamMmbl
noaroToBku cneunanmcToB cpeaHero 3seHa (MMNCC3):
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2. OBWAA XAPAKTEPUCTUKA

B ocHoBe y4yebHoM ancumninHbl «Pusnka» nNexuT ycTaHoBKa Ha hopmmnpoBaHme y
obyyaeMbix cucTeMbl 06a30BbIX MOHATMM (PU3MKM W MPEeAcTaBfAeHWA O COBPEMEHHOWN
bun3n4eckom KapTMHe Mupa, a Takke BblpaboTka yMEeHU NPUMEHSATb PU3NYECKNE 3HAHWS,
Kak B npodheccnoHanbHON AesaTenbHOCTU, Tak U AN PeLIEHUs! XXN3HEHHbIX 3a4ad.

MHorne nonoxeHus, pasBuBaemble U3NKOW, paccMaTpuBalOTCA Kak OCHOBa
CO34aHus N UCMONb30BaHUS MHPOPMALMOHHBIX U KOMMYHUKAUWOHHbLIX TexHonornn (UKT)
— OAHOro K3 Haubonee 3HaAYMMbIX TEXHOSOMMYECKMX OOCTMXKEHUA COBPEMEHHOMN
LMBUNN3aLUN.

dunsmnka [gaet KoY K MNOHMMaHMIO MHOFOYUCIEHHBIX SIBlIEHMA U MPOLECCOB
oKpyXatowero mupa. B dusuke dopmmpyroTca MHOrMe Buabl OEATENbHOCTU, KOTOpble
UMelT npeameTHbIn xapaktep. K HAM B NepByl0 ovepedb OTHOCATCS: MogenvpoBaHue
OOBbEKTOB W NpPOLECCOB, MPUMEHEHNE OCHOBHbIX METOOOB MO3HAHUS, CUCTEMHO-
WHOPMAUUNOHHBLIM aHanua, (OopMyfnMpPOBaHUE TUMNOTEe3, aHanmM3 U CUHTE3, CpaBHEHUE,
obobuieHne, cuctematmsaums, BbIABNIEHME MPUYNHHO-CNIEACTBEHHbIX CBS3E€W, MNOMUCK
aHanoros, ynpaeneHne obbektamu n npoueccamun. MIMeHHO aTa gucuunnvHa nos3sonsieT
NO3HAKOMUTb CTYAEHTOB C HAyYHbIMU METOAAMM NO3HAHUSA, HAYYNTb UX OTNNUYaTb rMnoTesy
OT TEOPUUN, TEOPUID OT IKCNEPUMEHTA.

dunsnka nmeeT oveHb BONbLLIOE N BCEBO3PACTAIOLLEE YMCIIO MEXOAUCUNNIIMHAPHbBIX
CBs3eMn, NPUYEM Ha YPOBHE, KaKk MOHATUMHOIO annapaTta, Tak U MHCTPyYMeHTapus. CkasaHHoe
Nno3BoSiieT paccmaTpuBaTb (U3NKY Kak MeTagucumninHy, KoTopasd npegocrtaBnseT
MeXOUCLMUNIMHAPHbBIA A3bIK NS ONUcaHUs Hay4YHOW KapTUHbI Mypa.

dusnka saBnseTca cuctemoobpasywmnmMm ¢akTopoM Afsi eCTECTBEHHO-Hay4HbIX
y4ebHbIX NpegMeToB, MOCKOSbKY (P13NYECKME 3aKOHbI fiexXaT B OCHOBE COAEPXKaHUSA XMMUMU,
Buonoruu, reorpacum, aCTPOHOMUN N CneumanbHbIX ANCUUNIANH (TEXHUYECKas MeEXaHWUKa,
AMEeKTPOTEXHUKA, INEKTPOHMKa W Aap.). YyebHaa aucumnnuHa «dusmka» cosgaet
yHMBepcanbHyto ©0asy and wudyydeHus oOuienpodeccnoHanbHbiX UK cneuunanbHbIX
ANCUMNNVH, 3aKnagbiBasa pyHAaMeHT Ang nocneayowero oby4yeHmsi CTyaeHToB.

O6nagas norMyeckon CTPOMHOCTbID M ONUPasiCb Ha 3KCMepUMEHTanbHble GaKThbl,
yyebHaa gucumnnmHa «®Puamka» QopMupyeT Yy CTYAEHTOB MNOASMHHO  Hay4yHoe
MUpPOBO33peHne. dunsnka ABNAETCS OCHOBOM YYEHUS O MaTepuanbHOM MUpe U pellaeT
npo6rembl 3TOro Mupa.

3. OMUCAHME MECTA YYEBHOW AUCLUMIIUHBI B YYEBHOM MJTAHE

YyebHasa gucumnnmHa «dPusmka» saBnsetca y4ebHbIM NnpegMeToM M3 Yucna obLumx
ANs BKMOYEHMs1 BO BCce yy4ebHble nnaHbl npegMeTHon obnactn «EcTtecTBeHHO-Hay4dHble
npeameTbl» ®IOC cpenHero obuiero obpasoBaHms.

YyebHasa pgucumnnmHa «Pusmka» un3yvaetca B 06wieobpaszoBaTenbHOM  LMKNE
yuyebHoro nnaHa OOl ClMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHUs C NONYyYEHUEM
cpegHero obuwero obpasosaHus MNMCCS.

B yuyebHbix nnaHax MMCC3 mecto yvyebHon gucumnnuHbl «duamka» - B cocTaBe
obieobpasoBaTernibHbIX Y4€OHbIX 6a30BbIX AMCUMNANH, hopMMpyeMbIX N3 06A3aTeNbHbIX
npeameTHbIX obnacten ®rOC cpegHero obuiero obpasoBaHus.
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4. PE3YJIbTATbl OCBOEHUA

OcBoeHve cogepxaHua yyebHonm pgucumnimHbl  «dusmka»  obecneuymBaet
AOCTWXEeHWe CTyeHTamMu cneayowmx pesynbTaTos:

JINYHOCTHbLIX:

- 3HaHUA U YMEHWN OEeMOHCTPUpoBaTb Ha MpuMepax posfib U MecTo (PU3NKN B
opMMpPOBaHUN COBPEMEHHOM HAay4YHOM KapTUHbI MUpa, B Pa3BUTUN COBPEMEHHOWN TEXHUKU
N TEXHOMNOMW, B NPaKTUYECKON AeATENbHOCTU Naeun;

- BnageHve U3NYECKM rpamMoTHbIM noBedeHMeM B NPOeCCUOoHanbHON
aeaTternibHOCTU 1 BbITY Npu obpalleHun ¢ npubopamm N yCTponcTeamu;

- YMEHMWe WUCMonb3oBaTb [AOCTMXKEHUS COBPEMEHHOM (PU3NYECKON Haykn W
PU3MYECKMX TEXHOSOMMA AN MOBbILEHUS COOCTBEHHOIO UHTENNEKTYaNlbHOMO pasBUTUSAB
BblGpaHHOM NpodeCccMoHanbHON OeATENbHOCTY;

- yYMeHue camMocCTosTeNnbHO [o6biBaTb HOBble AnA ceba dum3myeckme 3HaHus,
ncnonb3ysa Ans 3Toro A0CTYMNHbIE MCTOYHUKN MHpOopMaLInu;

- YMeHuWe BbICTpamBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLUEHUS B KOMaHAe no
pelweHuno obLmx 3agav;

- YMeHue YynpaeBnsATb CBOEW MNO3HaBaTeNIbHOW [LesATEeNbHOCTLIO, MNPOBOAUTL
CaMOOLIEHKY YPOBHSI COBCTBEHHOIO MHTENSEKTYaNIbHOrO pa3BUTUS;

mMeTanpeaMeTHbIX:

- YMEeHMe AeMOHCTPUpPOBaTb Ha NpUMepax B3anMoCBs3b Mexay oM3nKon 1 apyrumm
€CTECTBEHHbIMW HayKamMu;

— YMEHWe yCTaHaBnMBaTb B3aMMOCBS3b €CTECTBEHHOHAYYHbIX SIBFIEHUIN U MPUMEHATb
OCHOBHbIe (pr3nyeckue Mogenu Ansa onucaHns u o6 bACHeHUs

— YMEHWe UCnonb3oBaTb pasfuyHble BUAbl NO3HABaTENbHOW OeATENbHOCTU AN
pelweHns U3n4ecknx 3agad, NPUMEHATb OCHOBHble MeToAbl No3HaHus (HabrnogeHus,
ONUCaHusl, U3MEPEHNS, SKCNEPUMEHTa) ANA U3YyYeHUs PasfyHbIX CTOPOH OKpy»KatoLlen
JEeNCTBUTENBbHOCTHU;

— YMEHME UCMoSib30BaTb OCHOBHbIE WHTENMEKTyanbHble onepauun: NocTaHoBKa
3agjayu, OopMynupoBaHMe runoTes, aHanu3 WU CuUHTe3, CcpaBHeHue, o0606LeHne,
cucTemMaTusauus, BbISBIEHUS MPUYUHHO-CNEOCTBEHHbLIX CBSA3€W, MOWUCKa aHaroros,
hbopMynNMpoBaHUs BbIBOAOB AN U3YYEHUS PasfiMyHbIX CTOPOH (PU3MYecKknx OOBLEKTOB,
ABMIEHUN W NPOLECCOB, C KOTOPbIMW BO3HUKAET HeobXo4MMOCTb CTarnkuBaTbCH B
npodeccnoHanbLHon cdepe;

- YMEeHVe WUCMomnb3oBaTh pPasfUYHble WUCTOYHUKW AON1S NOfyYeHus u3n4eckomn
WMHopMaLunK, oLueHNBaTb ee JOCTOBEPHOCTD;

— YMEHWe aHanuanpoBaTb 1 NpeacTaBNATb UHOPMALUIO B pasnUYHbIX BUAAX;

npeaMeTHbIX:

— 3HaHue 1 npeacTaBneHne ponn PUsmkm B COBpEMEHHOW Hay4YHOW KapTUHE MUPa;

- MOHNUMaHne PU3NYECKON CYLLIHOCTM Habnogaemblix BO BceneHHom siBNeHMA, ponu
du3nkn B opMMpoOBaHMM Kpyrosopa M OYHKLMOHANbHOW rPamMoTHOCTM 4yenoseka Ans
peLLeHns NpaKkTUYeckux 3agay;

— 3HaHMe OCHoBorMonarawLwmnx PU3nYecknx NOHATUN, 3aKOHOMEPHOCTEN,3aKOHOB U
Teopum;

-yMEHME UCNOomnb30BaTh PUNYECKYIO TEPMUHOMNOMMIO N CUMBOJIUKY;

- YMeHVEe NPUMEHATb OCHOBHble METOAbl HAay4YHOro MO3HAHWSA, UCMNOSMb3yeMble B
dusnke: HabnogeHwe, onncaHne, N3MepeHne, IKCNEPUMEHT;

- ymeHue obpabaTtbiBaTb pe3ynbTaTbl U3MepeHun, obHapyxuBaTb 3aBUCMMOCTb
Mexagy U3NYECKMMN BeNUYMHaAMKU, OOBACHATL MOMyYeHHble pes3ynbTaTbl M AenaTb
BbIBOAbI;

— YyMeHue pelwaTtb omsnyeckme 3agauu;
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— YMEHWe NPUMEHNATb NOfyYeHHble 3HAHUA AN 00BbACHEHUSA YCNOBUA NpOTEKaHUSA
PU3MYecKkMx SABMEHUA B nNpupode, npodeccuoHanbHoM cdepe M ANns  MNPUHATUS
NPakTU4YEeCKUX peLLeHnin B NOBCEOHEBHOM XN3HW;

5. COOAEPXAHMUE

BBeneHue

®dusnka — cbyHOamMeHTanbHas Hayka o npupoge. Hay4yHbli MeTo[ No3HaHUS Mupa.
B3anmocsasb mMexagy usnkon, actpoHomuen M gpyrumum Haykamun. MeTogbl HayyYHOro
nccnegoBaHust ousndeckux ABneHnn. MNorpelHocTn n3MepeHun (puanyecknx BENUYUH.
MogenvpoBaHue sBMeHUA U NpoueccoB MNpupoabl. 3aKOHOMEPHOCTb WU CIly4amHOCTb.
paHMuUbl  NPUMEHMMOCTM U3NYECKOrOo 3akoHa. Pusnveckme Teopum W NPUHLUMUN
cooTBeTCTBUSA. POnb n Mecto unankn B OpMUPOBAHMUM COBPEMEHHOW HAYYHOW KapTUHbI
MUpa, B NPaKTUYECKON AeATENbHOCTU Noaen. 3HavyeHne PU3nku npm ocBOEHUM Npogreccui
n cneuunansHocTten Cl10.

Paspen 1. MexaHuka

Tema 1.1. KwuHematnka. MexaHunyeckoe pamxkeHme. OTHOCUTENLHOCTb
MexaHudeckoro naswkeHusi. Cuctema otcyéta. Tpaektopus. [lyTb. [lepemelleHue.
PaBHoMepHOe npsimonunHenHoe aswkeHune. CKopocTb. HepaBHOMepHOE MpsiMONMHENHoe
ABwxeHue. YckopeHue. PaBHOyCKOpeHHOe npsMonunHenHoe aBwxkeHue. CBoboaHoe
nageHve Ten. BpalwaTenbHoe ABUXEHME U ero KNHeEMaTUyeckmne napameTpbl. CBA3b Mexay
YrroBOW U NMIMHENHOW CKOPOCTAMM.

[JeMoHCcTpauun: BUOEOPONUKM U Npe3eHTauuu, HarnsgHo LAEMOHCTpUpyloLme
3aBMCUMOCTb TPaeKkTopumn OT BblIbopa CUCTEMBbI OTCYETA, BUAbI MEXAHNYECKOrO ABMKEHUS,
3aBMCUMOCTb YCKOPEHUA TeNa OT ero Macchbl 1 CuUnbl, A4eMUCTBYIOLEN Ha TeNo.

MpakTn4yeckue 3aHATUA: peLleHne U aHanu3 3agad, HanpasfeHHbIX Ha MOHUMaHue
N 3arnoMMHaHWEe OCHOBHbIX 3aKOHOMepHOCTeEN U POPMYIT PaBHOMEPHOIO MPSIMOSIMHENHOTO
OBWXEHUS, HepaBHOMEPHOIo NPAMOMMHENHOIO  ABWXKEHUS, PaBHOYCKOPEHHOTO
NPAMOSIMHENHOIO ABMXEHUS, PAaBHOMEPHOIO BpaLLaTeENbHOrO ABUXKEHUS.

CamocTtosaTenbHasa paboTa: pelweHune 3agad no teme 1.1. KuHematuka. lNogrotoBka
N YCTHOE BbICTYNNEHNE C pedepaTom.

Tema 1.2. [InHamuka. OCHOBHblE€ MOHATUS OWHAMWKWN: UHEPLMsi, Macca, cuna.
3akoHbl HbloToHa. 3akoH BceMUpHOro TsaroteHmst. Cuna TskecTu, cuna ynpyroctu. Bec,
HEBECOMOCTb.

HdemMoHCcTpauuMu:  BMOEOPONWKW,  MNpeseHTauuMM W NpuUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLIME CIIOXEHME CUS, PABEHCTBO U MPOTMBOMOSIOXKHOCTb HanpaBneHnsa Cus
AEeNCTBNUA N NPOTUBOAEWCTBUS, 3aBUCMMOCTb CWUMbl YNPYroctn oT gedopmMauuu, CUsbl
TPEHUS, HEBECOMOCTb.

MpakTnyeckune 3aHATUA: pelleHne N aHanus3 3agad, HanpasfeHHbIX Ha NOHMMaHue
W 3anoMMHaHMe 3akoHOB HblTOHa, cunbl ynpyron gedopmMauuun, Cunbl TPEHUS,
LEeHTPOCTPEMUTENBHON CUIbI, CUMbl NPUTSXKEHUS.

CamocTtosaTenbHana pabora: pelwweHne 3agay no teme 1.2. lnHamuka. MNogrotoska
N YCTHOE BbICTYMNNeHue ¢ pedepaTom

Tema 1.3. 3aKoHbl cOxpaHeHUss B MexaHuke. Vimnynbc. 3akoH COXpaHeHus
umnynbca. KuHeTudeckas m noteHumanbHas 3Heprnd. 3aKOH COXPaHEHUS 3HEPruw.
MexaHnyeckasn paboTta. MexaHu4eckast MOLWHOCTb. PeakTnBHOE ABMXEHME.

HdemMoHCTpauuMu:  BMOEOPONWMKM,  MNpe3eHTauMM W NpUMepbl,  HarnsagHo
AEeMOHCTpUpyloLWmne nepexos MnoTeHUnanbHON 3HEPrMM B KUHETUYECKYHD SHEpPruio wu
obpaTHO, peaKTUBHOE ABUXEHME.
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MpakTn4yeckue 3aHATUA: peLleHne U aHanus 3agad, HanpasfeHHbIX Ha MOHUMaHue
N 3arMOMWHaHME 3aKOHOB COXPaHEHNA UMMYIbCa N SHEPTNK, a Takke PU3NYECKUX BESTUYNH
— paboTa 1 MOLLHOCTb.

CamocTtosTenbHana paboTa: pelieHne 3agad no teme 1.3. 3aKOHbl COXpaHEHUs B
MexaHuke. Nogrotoska U yCTHOE BbICTYMNNEHUE C pedepaTom.

Tema 1.4. Cratuka m runagpoctatmka. Ctatuka. LleHTp macc cuctembl Ten.
PaBHoBecue. [laBneHue. 3akoH Nackans. 3akoH Apxumeaa.

JeMoHCcTpauun:  BMOEOPONVKK,  Mpe3eHTauMm W1 MpUMepbl,  HarnsgHo
AeMOHCTpUpyoLwme nposiBrieHe 3akoHa lNackansa n Apxumeaa.

lMpakTuyeckue 3aHATUA: peLLeHe N aHanus 3agad, HanpaBfieHHbIX Ha NOHUMaHue
1 3anoMmnHaHue 3akoHa lNackans n Apxumeaa.

CamocTtosiTenbHasa paboTa: pelieHune 3agay no teme 1.4. Ctatuka n rmgpocraTtumka.
MogroToBKa U YCTHOE BLICTYNMNEHUE C pedepaTom.

Paspnen 2. MonekynsipHasa comsnka u TepmoamHamMmmka

Tema 2.1. OCHOBbI MOSNEKYNAPHO-KUHETUYECKON Teopun. OCHOBHbIE NOSTOXEHUSA
MOMEKYNSAPHO-KUHETUYECKON TEOPUN. Macca wn pasmepbl Monekyn. bpoyHoBckoe
aswxkeHune. Ouddysnda. Cunbl 1 aHEPrUs MEXMONEKYNSPHOro B3anmoagenctend. CTpoeHune
razoobpasHbiX, XUaknx n TBepabix Tefnl. CKOpoCTU OBUXKEHUSA MONEKYNn U UX U3MepeHue.
WpeanbHbin ra3. [JaeneHve rasa. OCHOBHOE YypaBHEHME MOMEKYSISIPHO-KUHETUYECKOM
Teopun rasoB. Temnepatypa u ee mamepeHue. [asoBble 3akoHbl. AGCOMNIOTHLIN Hyfb
TemnepaTtypbl. TepmoguMHamuyeckas LkKana TemnepaTypbl. YpaBHEHWEe COCTOSHUSA
npearnbHoro rasa. MonsipHas rasoBasi NOCTOSIHHAS.

HdemMoHcTpauuMmu:  BUMOEOPONWKW,  MNpeseHTaumMM W NpuMepbl,  HarnsagHo
AEMOHCTpUpYOLLME BPOYHOBCKOE ABWXKEHNE YacTuL 1 anddysuto.

MpakTnyeckune 3aHATUA: peLleHne N aHanus3 3agad, HanpaeneHHbIX Ha NOHUMaHue
N 3anoMmnHaHune ypaBHeHus MeHageneesa — KnanenpoHa, n3oTepMnyeckoro, m3ob6apHoro u
N30XOPHOro NPOLLECCOB.

CamocTtosaTenbHaa paboTa: pelweHune 3agad no teme 2.1. OCHOBbI MOSEKYNSIPHO-
KMHeTn4eckomn Teopun. NogrotoBka n yCTHOE BbICTYMNSieHWe ¢ pedepaTtom.

Tema 2.2. OcHoBbl TepmMoaWHaAMUKWA. OCHOBHbIE MOHATUS W ONpeneneHus.
BHyTpeHHASA aHeprnsa cuctemMbl. BHyTpeHHASA aHeprusa ngeansHoro rasa. Pabota v Tennota
Kak bopMbl nepefadn 3Heprun. TennoemMKoCTb. YaenbHas TennoeMKoCTb. YpaBHEHue
Tennosoro 6anaHca. NepBoe Havyano tepmoanHamukn. AgnabaTtHbii npouecc. NpuHumn
penctems  Tennoson mawwuHbel. KM Tennosoro pgeuratend. Brtopoe Havano
TepMoanHaMukn. TepmoauHamMmyeckasa LwWkana Ttemnepatyp. XonoAawusbHble MalUUHbI.
Tennosble asuratenu. OxpaHa npupoabl.

OemMoHCTpauuMmu:  BMOEOPONWMKW,  MNpe3eHTauMm W npuMepbl,  HarnsgHo
AEMOHCTPUpPYIOLLME W3MEHEHWE [aBNEHUA rasa C M3MEHEHVMEM TemnepaTypbl npwu
NOCTOSIHHOM 00beME, N30TEPMUYECKNA N N306apPHbIA NPOLIECCHI, UIBMEHEHWNE BHYTPEHHEN
3Heprnmn Ten npu cosepLUeHMn paboTbl, MOAENN TENMOBLIX ABUraTENEN, KUNEHNe BOAbl Npu
NMOHWXEHHOM JaBNeHUN, YCTPOMUCTBO M NpUHUMN paboTbl NCMXpomeTpa 1 rmrpomeTpa.

MpakTnyeckune 3aHATUA: peLleHne N aHanus3 3agad, HanpasfeHHbIX Ha NOHMMaHue
N 3arnoMuHaHue QU3NYECKUX BENWYUH TennoTta, paboTa, BHYTPEHHSIS JHeprus Tena,
3aKOHOB MEpBOro U BTOPOro Hayana TepMOAMHaMWKX, M30MNPOLECcCOoB B rasax, paboTbl
TennoBbIX ABUraTenemn.

CamoctoATenbHaa pabota: peweHne 3agad no Teme 2.2. OCHOBbI
TepmoauHamuku. NoaroToBka U YCTHOE BbICTYMNNEHWE C pedpepaToMm.
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Tema 2.3. CBouctBa napoB W Xuakocten. licnapeHne wn KoHAeHcauus.
HacbllWeHHbIe N HeHacbILWEHHbIE Napbl U UX cBoncTBa. ABCOMOTHAAA U OTHOCUTENbHas
BNAXXHOCTb BO3Ayxa. Toyka pocbl. KuneHue. 3aBUCUMOCTb TemnepaTtypbl KUNEHUs OT
nasneHusi. CBOMCTBa XMOKOCTEW. XapaKTepuCTuUKa >XMOKOro COCTOSHUSI BellecTBa.
[MOBEPXHOCTHBIN CNOW XWAOKOCTU. DHEPrusi MOBEPXHOCTHOrO Criosl. FAABNeHUs Ha rpaHuue
XXWAKOCTK ¢ TBepAbIM TenoM. KanunnspHole sBneHus.

deMoHcTpauuu: BUOEOPOSNNKN,  Mpe3eHTauMm U MpUMEpbl,  HarngagHo
AEMOHCTpUpPYOLNE ABMEHUA UCNapeHuUst U KOHAEHCaLMW, MOBEPXHOCTHOrO HaTsKeHus,
CMayMBaHUA U KanUnNnspHOCTU XNOKOCTEWN.

MpakTn4yeckue 3aHATUA: peLleHne U aHanus 3agad, HanpasfeHHbIX Ha MOHUMaHue
npouecca napoobpasoBaHnd, NMOHATUA BNAXXHOCTb BO34yXa M NOBEPXHOCTHOE HaTsXXeHune
XUAOKOCTEN.

CamocTtosiTenbHaa paboTta: pelweHue 3agady no teme 2.3. CBoucTBa NapoB u
xungkocten. MNogrotoeka U yCTHOE BLICTYMNSIEHNE C pedhepaToM.

Tema 2.4. CBoucTBa TBepAbIX Ten. XapakTepuctvka TBEepAoro COCTOSAHUSA
BellecTBa. YNpyrue cBoncTea 1Bepabix Ten. 3akoH ['yka. MexaHnyeckne csoncTsa TBEPAbIX
Ten. TennoBoe paclumpeHune TBepabix Ten n Xuakocten. NnaeneHne n Kkpuctannusayus.

OeMoHcTpauuu:  BMOEOPONMKM,  Npe3eHTauuMm U nNpUMepbl,  HarnsgHo
AEMOHCTpUpPYOLME KpUcTansibl, aMoOpdHbIe BELLLECTBA, XUOKOKpUCTaNIMYeckme tena n nx
cBoOMCTBA.

MpakTn4yeckue 3aHATUA: peLlleHne U aHanu3 3agad, HanpasfeHHbIX Ha NOHUMaHue
N 3anoMMHaHMe NPOoLECCOB NMaBfeHusi, Kpuctannmsaumm u TENNOBOro pacluMpenus Ten.

CamocTtosTenbHasa paboTa: peweHue 3agay no teme 2.4. CBoncrtea TBepAbliX Ten.
[MogroTtoBka 1 YCTHOE BbICTYNIEHWE C pedepaToM.

Paspgen 3. dnektpoauHamuka

Tema 3.1. dnekTpocTaTuKa. AABneHne anekTpusaunmn Ten. SNeKTpudecknin 3apsa.
3aKkoH coxpaHeHus 3apsga. 3akoH KynoHa. 3OnekTtpudeckoe none. HanpsXEHHOCTb
anekTpuyeckoro nongd. lNMpuHUMN cynepnosvuum nonen ToveyHblX 3apsgoB. Paborta no
nepemeLLeHno 3apsga, coBepllaemMas cunamu anekTpudeckoro nonsg. lMoteHuman u
pasHOCTb  noTeHuuanos. [loBepxHOCTM paBHOro noTeHuwana. CsA3b  Mexay
HanNPsHKEHHOCTBIO WM pas3HOCTbO  NoTeHumanoB. [1pOBOAHWMKM W OUINEKTPUKM B
3NeKTpnYeckoM nose. INeKkTpoeMKocTb. KoHAeHcaTopbl M UX COedMHEHUs. JHeprus
3NEKTPUYECKOro Nons 3apsKeHHOro KoHaeHcaTopa.

HdemMoHcTpauuMmn:  BMOEOPONWMKWA,  MNpe3eHTauMm U1 npuMmepbl,  HarnsgHo
AEMOHCTPUpPYIOLLME B3aUMOAEWNCTBME 3apsPKEHHbIX Ten, CBOWCTBA MNPOBOAHWMKOB W
AN3NEKTPUKOB B NIEKTPUYECKOM MNose.

MpakTnyeckne 3aHATUA: pelleHne N aHanus 3agad, HanpasfeHHbIX Ha MOHMMaHue
N 3anoOMWHAHWE 3aKoHa COXpPaHEeHWsa areKkTpuyeckoro 3apsga W 3akoHa Kynowa,
HanNpPsKeHHOCTN 3MEKTPUYECKOro MOMs, 3HEePrnm IdNEKTPUYEcKoro nosns, noTeHumnana u
pPa3HOCTU NOTEHLMANOB, 3NEKTPUYECKON EMKOCTM NPOBOAHMKA, KOHOEHCATOPOB.

CamoctoaTenbHaa paboTa: peweHve 3agad no teme 3.1. 3nekrpocraTuka.
[MogroTtoBka 1 YCTHOE BbICTYMIEHME C pedepaTom.

Tema 3.2. 3akoHbl MNOCTOAHHOrO TOKa. YcCroBus, Heobxogumble AN
BO3HUKHOBEHWS 1 NOAAEPKAHUSA SMEKTPUYECKOro Toka. Cuna Toka 1 NNI0THOCTb ToKa. 3akoH
Oma anga yyactka uenn 6e3 3C. 3aBMCMMOCTb 3NEKTPUYECKOTO COMPOTMBIIEHUS OT
Martepuana, ANWHbI U Nrowagn MnornepedYHoro CceyeHust NpoBOAHMKA. 3aBUCUMMOCTb
3IIEKTPMYECKOro COMPOTMBIIEHNSA NPOBOAHMKOB OT TEMMNEpPATypbl. DNEKTPOABMXKYLLAA cuna
ncToyHmka Toka. 3akoH Oma ansa nonHown uenu. CoeanHeHme npoBoaHMkoB. CoeanHeHmne
WCTOYHMKOB anekTpuyeckonm aHeprum B Gatapeto. 3akoH [xoyna - JleHua. Pabota u
MOLLIHOCTb 3N1EKTPMYECKOro ToKa. Tennoeoe gencTBmue Toka.
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OeMoHcTpauumn:  BMOEOPOSIMKM,  MNpe3eHTauuMm U nNpUMepbl,  HarnsgHo
AEeMOHCTpUpYoLme TenmnoBoe AencTBme ToKa.

lMpakTn4yeckue 3aHATUA: peLleHne U aHanus 3agay, HanpasfeHHbIX Ha MOHUMaHWe
n 3anoMmHaHme 3akoHa OmMa gns yydacTka uenu, 3akoHa Oma ana nonHow uenu paboTbl n
MOLLIHOCTW TOKa.

CamocTtosiTenbHaa paboTta: pelweHne 3agad no teme 3.2. 3aKOHbl NMOCTOSIHHOrO
ToKa. [loaroToBKa 1 yCTHOE BbICTYNNEHNe ¢ pedpepatom.

Tema 3.3. AnekTpnyeckumn Tok B nonynpoBoaHukax. CobcTseHHasi N(poBOAUMOCTb
noslynpoBoAHUKOB. MonynpoBoaHMKOBbIE NPUBOpHI.

OeMoHcTpauun:  BMOEOPONVKK,  Mpe3eHTaumm W1 MpUMepbl,  HarnsgHo
AEMOHCTpUpyoLwmne COBCTBEHHYD W MNPUMECHY NPOBOAMMOCTb MNOSTYNPOBOOHUKOB,
YCTPOMCTBO U NpUHLMN paboTbl NONYNPOBOAHNKOBOrO AMo4a U TpaH3ucTopa.

lMpakTuyeckue 3aHATUA: U3y4YeHUe U yKpenreHne MOHATUN, 3aKOHOMEPHOCTEN M
MeTOA0B peLleHns 3agay no unamnke nosynpoBOAHUKOB.

CamocTtosiTenbHaa paboTa: peleHne 3agad no teme 3.3. DNEKTPUYECKNA TOK B
nosynpoBogHukax. [NoarotoBka 1 yCTHOE BbICTYMNSIEHNE C pedepaTom.

Tema 3.4. MarHuTHOE none. OTKpbITUE MAarHNTHOroO nongd. Baanmogencreme TOKoB.
[MOCTOSIHHbIE MarHuTbl M MarHuTHoe none. MarHutHaa wuHaykumnsa.  [padmudeckoe
n3obpaxeHne MarHUTHbIX nonen. MarHuTHas MHAYKUMS NPSAMOro NpoOBOAHMKA C TOKOM.
3akoH Amnepa. MarHuTHas NocTosiHHas. MarHMTHOe none KaTywKM M KPYroBOro TOKa.
MarHuTHbIN NOTOK. [JeMCTBME MarHMTHOro Nong Ha ABMXywuncs 3apsag. Cuna JlopeHua.

JemMoHcTpauumu:  BMOEOPOSIMKMA,  Npe3eHTauumM W nNpuMmepbl,  HarnsgHo
AEeMOHCTpUpyoLme onbiT dpcTtena, B3aMmogencTBne NPoOBOAHMKOB C TOKAMU, OTKNOHEHWE
3MNEKTPOHHOrO Ny4yka MarHUTHbIM MOJSIEM.

MpakTnyeckne 3aHATUA: U3YYEHUE U YKpPenneHue MNOHATUN, 3aKOHOMEPHOCTEN U
MeToLOB pelleHus 3agad Ha Temy 3.4MarHntHoe none.

CamocTtosiTenbHaa paboTa: peweHve 3agad no teme 3.4. MarHutHoe none.
[MogrotoBka 1 YCTHOE BbICTYNEHUE C pedepaToMm.

Tema 3.5. dnektpomarHuTHas mHAyKUuuA. OnbiT Papagesn. dnekTpoMarHuTHas
MHOYKUMA. 3aKoH 3nekTpoMarHutHon wHaykuuun. [pasuno JleHua. CamouHayKums.
NHAYKTUBHOCTL. QHEPrus MarHUTHOIO Nons.

HdemMoHCcTpauuMmu:  BMOEOPONWKW,  MNpeseHTauuMM W NpuMepbl,  HarnsagHo
AEeMOHCTpupytoLme onbiTel apages.

lNMpakTnyeckue 3aHATUA: U3YYEHUE U YKpPenieHue MNOHATUNA, 3aKOHOMEPHOCTEN U
MEeTOLOB pelleHus 3afad Ha Temy 3.5.0neKkTpoMarHuTHas UHOYKUMS.

CamocTosiTenbHaa paboTta: peweHue 3agad no teme 3.5. OnekTpomarHUTHas
NMHAyKUMs. [logrotToBka 1 YCTHOE BbICTYNNeHWe ¢ pedepaTom.

Paspen 4. Koneb6aHua n BonHbI

Tema 4.1. MexaHuuyeckme kKonebaHma u BonHbl. KonebatenbHoe [OBWXEHUE.
MapmoHnyeckne konebaHmda. CeobogHble MexaHudeckne konebaHusa. JIMHenHble
MexaHudeckue konebatenbHble cuctembl. NpeBpalieHne aHeprun npu KonebatenbHOM
apwxkeHmn. CBoOoAgHble 3aTyxawwume MexaHuyeckne konebanusi.  BbIHYyXXOEHHble
MexaHun4veckue konebaHus.

demoHcTpauuu: BUOEOPOSNNKN,  MNpe3eHTaumMm 1 MpUMepbl,  HarnagHo
AEMOHCTpUpyoLWwme cBo60HbIE U BbIHYXOEHHbLIE MEXaHMYECKMe konebaHus, pe3oHaHcC.

lMpakTuyeckue 3aHATUA: U3yYeHWE U YKpernrneHne NOHATUW, 3aKOHOMEPHOCTEN U
METOLOB peLLeHns 3aaay Ha TeMy 4.1. MexaHun4deckne konebaHusa n BonHbl. PaccmoTpenmve
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MaTemMaTU4YecKoro n ou3myeckoro (MPY>XMHHOMo MasiTHUKa), MeXaHU4YeCKoro pesoHaHca U
ero y4éTt B TEXHUKE.

CamoctosiTenbHaa paborta: peweHve 3agad no Teme 4.1. MexaHudeckue
konebaHusa n BonHbl. MogrotoBka n yCTHOE BbICTYNSEHUE ¢ pedepaTom.

Tema 4.2. Ynpyrue BonHbl. [lonepeyHble 1 NPOAOSbHbIE BOSHbLI. XapakTepuUcTUKn
BOJSIHbl. YpaBHeHue nnockon 6erywen BomHbl. WHTepdepeHuus BosH. [loHATME O
Andppakumm BomH. 3BYKOBbIE BOSTHbI. YbTPa3ByK U €ro NpuMeHEHME.

JeMoHCcTpauun:  BMOEOPONVKK,  Mpe3eHTauMm W1 MpUMepbl,  HarnsgHo
AEeMOHCTpupyoLwme obpasoBaHMe U pacrnpoCTpaHeHne ynpyrnx BosH, YacToTy KosniebaHum
N BbICOTY TOHa 3BYyKa.

lMpakTuyeckue 3aHATUA: U3YyYEHWE U YKpPernneHne MOHATUW, 3aKOHOMEPHOCTEN U
MEeTOA0B peLleHns 3agad Ha Temy 4.2. Ynpyrme BOSHbI.

CamocTosiTenbHaa paboTa: pelweHve 3agad no Teme 4.2. Ynpyrune BOJSIHbI.
[MogroToBKa U YCTHOE BLICTYNNEHUE C pedepaTom.

Tema 4.3. JneKkTpomarHuTHble KonebaHusa. CBOOOAHbLIE 3NEKTPOMAarHUTHbIE
kKonebaHuna B KOHType. NpeBpalleHnsa aHeprum B konebaTtenbHOM koHType. CobcTBeHHas
yactoTa konebaHun B KOHType. 3aTyxalolwme afekTpoMarHuTHble KonebaHna. 'eHepaTop
He3aTyxalLMX ANEeKTPOMarHUTHbIX konebaHun. BelHYyXOEHHbIe anekTpuyeckme konebaHus.
[MepemMeHHbI TOK M ero nonyyeHue. [eHepaTop MNepemMeHHoro Toka. [encrteyrolime
3Ha4yeHus Toka U HanpsbkeHus. HAYKTUBHOCTb M EMKOCTb B LEnuM NepeMeHHOro TOKa.
AKTMBHOE, EMKOCTHOE U MHOYKTUBHOE COMNPOTUBIEHUS. DNEKTPUYECKUMN pe3oHaHC. 3aKoH
Oma ansa ydacTtka uenu nepeMeHHoro Toka. Pabota M MOLWHOCTb NepeMeHHOro TOKa.
lMpeobpas3oBaHMe nepeMeHHOro Toka. TpaHcdopmaTop. [lonyveHne, nepegada wn
pacnpegeneHue 3NeKTPoO3HeEPruu.

HdemMoHCcTpauuMmu:  BMOEOPONWKW,  MNpeseHTauuMM W NpuMepbl,  HarnsagHo
AEMOHCTpUpYoLWMe cBOBOOHbIE 3NEKTPOMarHuTHble KonebaHusa, nonyyeHwe, nepegady u
pacnpeneneHue 3NeKTPo3HepPruu.

MpakTnyeckne 3aHATUA: U3YYEHUE U YKpPenneHue MNOHATUN, 3aKOHOMEPHOCTEN U
MEeTOLOB pelleHus 3afay Ha Temy 4.3. QneKkTpoMarHuTHble KonebaHus.

CamocTtosiTenbHaa paboTa: pelieHne 3agad no teme 4.3. OnekTpoOMarHUTHble
kKonebaHus. MNoaroToBKa 1 yCTHOE BbICTYNNEHNE ¢ pedepaTom.

Tema 4.4. dneKTpoMarHMTHbIE BOJIHbI. JNIEKTPOMAarHMTHOE Mose Kak 0cobbin BUA,
MaTepun. ONeKTpOMarHuUTHble BOSHbl. CBOMCTBA 3MEKTPOMAarHUTHbIX BOSMH. OTKPbITbIN
KonebartenbHbIi KOHTYp. MN300peTeHne paguo A.C. lNonoBbiM. MNMoHATHME O pagnocBa3u.
[MprMeHeHMe aneKTPOMarHUTHbIX BOJTH.

HdemMoHCcTpaumMmn:  BUOEOPONMKM,  Npe3eHTauum U1 NpUMepbl,  HarnsagHo
AEMOHCTPUPYIOLLME U3MyYeHME U NPUeM 3NEeKTPOMarHUTHbIX BOSTH, PaAMOCBSA3b.

lNMpakTnyeckne 3aHATUA: U3YYEHUE U YKPEnneHue MNOHATUNA, 3aKOHOMEPHOCTEN U
METOLOB peLleHus 3af4ad Ha Temy 4.4. ONeKTPOMarHUTHbIE BOSHbI.

CamocTtosTenbHaa paboTa: pelwweHne 3agad no teme 4.4. OnekTpOMarHUTHbIe
BOnHbI. [loaroToBKa 1 YyCTHOE BbICTYMNEHNE ¢ pedepaToMm.

Paspen 5. OnTtuka
Tema 5.1. TeomeTpuyeckas ontuka. KopnyckynspHas u BoslHoBasi Teopusi cBeTa.
CkopocTb pacnpoctpaHeHuss cseTta. OCHOBHble 3aKOHbl EOMETPUYECKON OMTUKM.
ABCOMIOTHBIN 1 OTHOCUTENbHBLIN MoKa3aTenu npenomMneHns BewecTBa. N3obpaxeHus B
onTu4eckmx cuctemax. JInHsel. Nas kak ontnyeckas cucrema. Ontnyeckme npubopsl.
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OdeMoOHCcTpauun:  BMAEOPONMKW,  Mpe3eHTauMM W NpuMepbl,  HarnsaHo
AEMOHCTPUPYIOLLME 3aKOHbl OTPaKeHUS M MNPenoMIieHUst CBeTa, MOSHOe BHYTPEeHHee
oTpaxkeHue, NPUHLUMNbI paboTbl ONTUYECKUX MPUBOPOB.

MpakTuyeckne 3aHATUA: peLUEHNE U aHaNM3 3a[ad, HanpaBreHHbIX Ha MOHUMaHne
NPSIMONIMHEMHOIO  PacnpoCTPaHEHUs1 CBeTa, 3aKOHOB OTPaXEeHUsi W MpernomMreHus,
MOCTPOEHMUS N306paxkeHUIn B ONTUYECKUX CUCTEMAX.

CamocTosiTenbHasa paboTa: pelleHue 3agad no teme 5.1. FleomeTpuyeckasi onTuka.
MoaroToBKa M YCTHOE BLICTYNIEHNE ¢ pedepaToMm.

Tema 5.2. BonHoBasa ontuka. MHTepdepeHumnsa ceeta. KorepeHTHOCTb CBETOBbIX
nyyen. HtepepeHums B TOHKMX nneHkax. MNMonockl pasHon TonwuHbl. Konsbua HeloToHa.
Mcnonb3oBaHue nHTepepeHumm B Hayke U TexHuke. dudpakuunsa ceeta. Qudpakuma Ha
Wwenu B napannenbHblx nyyax. AudpakunoHHas peweTka. NMoHsaTue o ronorpadpun. Mo-
napusaums nonepeyHbix BonH. MNonspusauunsa ceeta. [IBonHoe nyyenpesniomnenuve. Nons-
pouabl. Aucnepcna ceeta. Bugbl cnektpoB. CnekTpbl ucnyckaHus. CnekTpbl NOrmnoLweHus.
YnbTpacumonetoBoe M MHMppaKpacHoe msnyyvyeHusi. PeHTreHoBckue nyyun. Ux npupoga wm
CBOWCTBA.

JeMoHCcTpauun:  BUAOEOPOSIMKM,  Mpe3eHTauuMM U NpUMepbl,  HarnsagHo
AEMOHCTpUpPYOLWKNE UHTEpPdEPEHLUMIO CBeTa, AUMpakuuio cBeTa, nonspusaumio cBeTa,
nosly4eHme crnekTpa c NOMOLLbIO NPU3MbI, NOMYyYEeHNE CneKTpa C NOMOLLbIO AN paKLNOHHON
peLeTKn, YCTPONCTBO CNeKTpocKona.

MpakTuyeckue 3aHATUA: peLLEHE N aHanu3 3agad, HanpaBfieHHbIX Ha NOHUMaHWe
nHTEepdepeHunn, gudpakumm n Nonsapmusaumm CBETOBbLIX BOSTH, AUCNEpCUmM cBeTa.

CamocTtosiTenbHaa paboTta: peweHue 3agad no Teme 5.2. BonHoBas onTuka.
[MogrotoBka 1 YCTHOE BbICTYMIEHWE ¢ pedepaTom.

Pazgen 6. 9nemeHTbl KBaHTOBOU PU3UKMN.

Tema 6.1. OcHOBBbLI cneuuanbHOM TeOpUU OTHOCUTENbHOCTU. [locTynaTbl
crneuuanbHOM Teopun OTHOCUTENBbHOCTU. OTHOCUTENBLHOCTL MPOMEXYTKOB BPEMEHMU.
OTHOCUTENBHOCTb ANMNHbLI Ten. PensTUBUCTCKNIN 3aKOH CIOXEHUSA CKOpoCcTen. 3aBUCMMOCTb
Macchbl OT ckopocTu. OCHOBHOW 3aKOH PENATUBUCTCKOM AMHaAMUKK. CBA3b Mexay Maccom m
3Hepruemn.

HdemMoHcTpauuMmn:  BUOEOPONMKM,  Npe3eHTaumm U1 NpuMepbl,  HarnsagHo
AEMOHCTPUpPYIOLLME PENATUBUCTCKON MEXAHUKM.

MpakTnyeckune 3aHATUA: pelleHne N aHanus 3agad, HanpasfeHHbIX Ha MOHMMaHue
PENATUBUCTCKON MEXaHUKM.

CamocTosaTenbHaa paboTta: pelweHue 3agad no teme 6.1. OCHOBbI cneunanbHON
Teopumn OTHOCUTENbHOCTU. [MoaroToBKa 1 YCTHOE BbICTYNIEHne ¢ pedepaTom.

Tema 6.2. KBaHTOBasi ontuka. KsaHTtoBas runotesa lNnaHka. PoToHbl. BHelwHun
doToapekT. BHyTpeHHNN hoToahdekT. Tunbl POTO3INEMEHTOB.

HdemMoHCcTpauuMu:  BUMOEOPONMKM,  NpPe3eHTauum U1 NpUMepbl,  HarnsgHo
AEeMOHCTpupyroLme oToaeKT.

lNMpakTnyeckne 3aHATUA: U3YYEHUE U YKPENieHUe MNOHATUN, 3aKOHOMEPHOCTEN U
MeTOLOB peLlleHus 3ag4a4y Ha TeMy 6.2. KsaHToBasa onTuka.

CamocToATenbHaa paboTta: peweHue 3agady no teme 6.2. KBaHTOBasi onTuka.
[MogroTtoBka 1 YCTHOE BbICTYNEHWE ¢ pedepaToMm.

Tema 6.3. AtomHasa ¢um3uka. PasBuTne B3rMALOB Ha CTpPOEHWE BellecTBa.
3aKOHOMEPHOCTU B aTOMHbIX CreKkTpax Bogopoda. fAgepHas mogenb atoma. OnbiTbl
O.Pesepdopaa. Mogenb atoma Bogopoaa no H.bopy. KBaHToBbIE reHepaTopbl.
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[JeMoHcTpauuun: BMaeoponvkm, npeseHTauum n npumMepsbl, HarnsaHo
AEeMOHCTpUpPYOLNE NMHenYaTble CNeKTpbl pa3fnyHbIX BELLECTB, U3ryvyeHne nasepa
(kBaHTOBOrO reHeparopa), CHETYMK MOHU3NPYIOLLUX N3ITYYEHUI.

MpakTn4yeckue 3aHATUA: peLleHne U aHanus 3agad, HanpasfeHHbIX Ha MOHUMaHue
N3ry4eHnsa n NornoLweHns 3Heprum B atome, noctynaTtos bopa.

CamocTtosiTenbHaa paborta: peweHne 3agad4y no Teme 6.3. ATOoMHas
domaumka.lloaroToBka U YCTHOE BbICTYNIieHNe ¢ pedepaTom.

Tema 6.4. flpepHasn dmsunka. CoctaB gapa atoma. AgepHble cunbl. QHEPrus CBs3u
aTOMHbIX saep. Buabl pagnoakTUBHBLIX U3NTyYEHUN. OKCNepuMeHTarnbHble MeToAbl
permcTpaunum MOHU3UPYIOLLUMX WU3NyYeHUn. 3aKOH paavoakTUBHONO pacrnaga. fAgepHble
peakuuun. [leneHne saep ypaHa. LlenHble aaepHble peakumn. TepMmoaaepHble peakumu.

JeMoHCcTpauun:  BMOEOPONVKW,  Mpe3eHTaumm W1 NpUMepbl,  HarnsgHo
AEMOHCTpUpyoLWmne BUAbl PaguoakTUBHOIMO U3MYyYEHUS U JKCNepuMeEHTasnbHble MeToabl
perncTpaunm MOHU3NPYHOLLUX N3YYEHUN.

MpakTnyeckue 3aHATUA: peLLEeHNe N aHanu3 3agad, HanpaBfieHHbIX Ha NOHUMaHWe
SAEPHbIX peakumi, LenHbIX S4epHbIX peakuu u TepMosgepHbIX peakuni.

CamocTtosiTenbHaa paboTa: pelweHue 3agady no Tteme 6.4. AgepHas dwuauka.
MoaroToBKa 1 YCTHOE BbICTYMEHUE C pechepaTom.

Paspnen 7. CTPOEHUE BCENIEHHOWU

CtpoeHne ConHeyHon cuctembl. ConHevHasa cuctemMa: nnaHeTbl U Manble Tena,
cuctema 3emna—IJlyHa.

Aeonouuna BeceneHHon. CtpoeHune u asontouma ConHua n 38é3a. Knaccmndukaums
3B€34. 3BE3Obl U UCTOYHUKN UX 3Hepruun. [anaktuka. CoBpeMeHHble npeacrtaBfeHns o
CTPOEHMN 1 3BonouMn BeceneHHon.

demMoHcTpauun

KapTta 3Be3gHoro Heba.

mo6yc JlyHbl.

Bugeoponuk «JlyHa» https://www. youtube.com/watch?v=gV8eT2DtP1|

Google Maps nocelueHne nnaHeTbl CorTHEYHON cUCTEMbI

https://hi-news.ru/eto-interesno/v-google-maps-teper-mozhno-posetit-
planetysolnechnoj-sistemy.html

lpakmu4yeckoe 3aHssMue

KoHTponb 3HaHuin no pasgeny «CtpoeHne BeceneHHoNy.

NMpumepHble TeMbl pecepaToB
"anuneo Manunen — ocHoBaTesb TOYHOIO €CTECTBO3HAHUA.
3Ha4veHwne oTKpbITUA Manunes.
Mcaak HeloTOH — cosfgaTenb Knaccmyeckon onsnku.
3aKOHbl COXpaHEHUS1 B MEXaHUKeE.
MonekynapHo-KMHeTu4eckas Teopus naeanbHbIX ra3os.
[Mnasma — 4yeTBepTOE COCTOSAHME BeLLecTBa.
Mpobnembl 3konornn, CBA3aHHbIE C UCNONb30BaAHNEM TEMNSOBbLIX MALLVH.
Buapbl anekTpudecknx paspsaoB. SnekTpudeckme paspsagbl Ha cnyxbe yenoBek
Mcnonb3oBaHue 311eKTposSHeprun B TpaHCnopTe.
10 Mavikn ®apagen — cosgaTesib y4eHust 06 9NeKTpoOMarHMTHOM none.
11. Mnxann Bacunbesud JIOMOHOCOB — yYeHbI SHLMUKITONEanCT.
12. AHgpe Mapu AMnep — OCHOBOIMOSIOXHUK 3NIEKTPOAMHAMUKMA.
13.3munun XpuctmaHoBud JleHL — pyccKuin OU3uK.
14.XaHc KpuctnaH Opctes — OCHOBOMOJSIOXHUK 3NeKTpoMarHetnama.
15. bunongapHble TPaH3UCTOPbI.

©CoNoOOR~WNE
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16. Anekcangp CtenaHoBmd [MonoB — pycckui yYeHbln, nsobpertartens paguo.

17.3akoHbl Kupxroda ans anekrpuyeckon Lenu.
18.TlepeMeHHbIN 3NeKTPUYECKNn TOK N ero NpUMeHeHue.
19. KpnoaneKTpoHunka (MMKPOINEKTPOHMKA N XONoA4).

20. MonHua — rasoBsbl pa3psag B NPUPOAHbLIX YCIOBUSX.®

21. OTKpbITUE U NMPUMEHEHNE BbICOKOTEMMNEPATYPHON CBEPXNPOBOAMMOCTH

22. npOI/I3BO}J,CTBO, nepenada n ncnosib3oBaHmMe 3JIEKTPOIHEPTIUn.

23.YnbTpassyk (NonyyeHune, CBOMCTBA, MPUMEHEHME).

24. dnsnka n Mysblka.

25.Tonorpacusa n ee npuMMeHeHue.

26. [Indbpakumsi B HaLLEN XKN3HWN.

27.0nTn4eckune sIBMeHNs B Npupoae.

28.CBeT — anekTpoMarHuTHas BOJiHa.

29. KOHCTpyKUMSA 1 BUObI Nla3epos.

30.J1a3epHble TEXHOMNOMMU N NX UCMONb30BaHME.
31.PeHTreHoBcKkMe nyyn. Nictopust oTKpbITUS. [puMeHeHue.
32.AnekcaHgp Npuropbesud CTONeToB — PYCCKU (PU3KK.
33.AToMHas usuka.

34.UN3oT0nbI.

35. beckoHTaKkTHblIe METOAbI KOHTPOSIS TeMnepaTypbl.
36.Bennyaniume oTKpbITUS PU3NKK.

37.Uropb Bacunbesuy KypyaTtoB — (pu3unk, opraHn3aTop aTOMHOM HayKnU U TEXHUKN.
38.Knaccudmkaums n xapakTtepucTUKU 3rieMeHTapHbIX YacTuLl.

39. KoHCTpYyKLUMOHHAs NPOYHOCTb MaTepuana n ee CBsi3b CO CTPYKTYPOWN.

40.MeToabl HabMAEHUS U perucTpauny pagmoakTUBHBIX U3NYYEeHUA U 4YacTuu.

MeToAabl onpeaeneHnst NNOTHOCTM.
41.Mopgenun aToma.

42.HaHoTexHOnorma — mMexgucuunnmHapHaa obnactb ¢yHOaMeHTanbHOW U

NPUKNagaHON HayKU U TEXHUKMN.
43.T1lpuMmeHeHne SaepHbIX peakTopoB.
44.CoBpemMeHHas omsnyeckasa kKapTmHa Mupa.
45.CoBpeMEeHHbIE CpeaCcTBa CBA3WN.
46.TpumeHeHne aBneHus potoadpekTa.

6. TEMATUYECKOE NINAHNPOBAHUE C ONPEAENEHUEM OCHOBHbIX

BMOOB YYEEHOWU OEATENBHOCTU OBYYAIOLLIUXCA

Bua yue6HOM paboThbl O6bem
Yyacoe

MakcumanbHas yyebHas Harpyska (Bcero) 96
AyautopHas yyebHas paboTa (o6s3aTenbHble y4eOHble 3aHATUS) 74
(Bcero)
B TOM YncCne:
nabopaTtopHbie 3aHATUS -
npakTnyeckne 3aHATUS 37
nekymmn 37
KypcoBasi paboTta (NpoekKT) -
BHeayauTopHas (camocTosiTenbHas) yyeOHasn paboTa 22

obGyuarowierocs (Bcero)

Utorosasa atrectauus B chopme audcpepeHunpoBaHHOro sayera
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TEMATUYECKOE NMNJ1AHWPOBAHUE

Nelln KonuyectBo
CopepxaHue obyyeHus YyacoB
AyauTOpPHbIE 3aHATUA

1. BeeageHne. ®usnka n MetToabl HAY4YHOro NO3HaAHUSA 10
2. MexaHuka 9
3. MonekynsipHasa doumsurka n TepmognHamMmmka 9
4. OnekTpoanHamMuKa 9
5. Koneb6aHus v BOSHbI 9
6. OnTuka 9
7. KBaHTOBas unaunka 9
8. CtpoeHune BceneHHom 10
Utoro: 74

BHeayauTopHas (camocTosiTenbHas) paborta
BHeayauTopHass camocTosiTenibHas paboTta: BbINOSIHEHME 22

npakTU4eCcKnX 3agaHnin, NogrotToska JokNagos, pedepaTos,

NHOMBUOYaNbHOro npoekTa c NCrnonb30BaHMEM

NHPOPMALMOHHbBIX TEXHONOMNIA 1 Ap.

BCEIO: 96

XAPAKTEPUCTUKA OCHOBHbIX BUOAOB OEATENIbBHOCTUOBYYAIOLLIUXCAH

CopepxxaHue oby4yeHus

XapakTtepucTuka OCHOBHbIX BUAOB AeATeNIbHOCTU
obGy4arowmxca (Ha ypoBHe y4eOHbIX AeNCTBUMN)

BBepneHune

YMeHUs  MNoCTaHoBKM  Lenen  OeATenbHOCTW,  MaHupoBaHus
coOCTBEHHOW OeATEeNbHOCTU AN JOCTUXEHUs NOCTaBIEHHbIX Lienen,
npeaBuaeHVs BO3MOXHbBIX pe3ynbTaToB 3TUX OENCTBUIN, OpraHM3aumm
CaMOKOHTPOMNSA M OUEHKM MOomnyyYeHHbIX pesynbtatoB. Passutue
CMOCOBHOCTM SACHO M TOYHO W3naraTb CBOM  MbICAW, FIOrMYECKU
060CHOBbIBaTb CBOK TOYKY 3pPEHMS, BOCMNPUHMMAaTb M aHanuM3npoBaTb
MHeHus cobecedHVKOB, MpU3HaBas NpaBO OPYroro YerioBeka Ha MHoe
MHeHue. [MponsBegeHne namepeHns OU3NYECKUX BENMYUH U OLlEHKa
rpaHuLbl  norpewHocTen uamepeHuin. [pencraeBneHve  rpaHulbl
NOrpewHocTen M3MEPEHNA MpU  MOCTPOEHUN rpaduKkoB. YMeHune
BbICKa3blBaTb rMNOTE3bl A5 OOBSACHEHUS HaOMO4aeMbIX SBMEHWUN.
YMeHve npegnaraTb Mogenn  ABNEHUW.  YkaszaHue  rpaHuy,
NPYMEHUMOCTN  (PU3MYECKUX  3aKOHOB. M3noxeHne  OCHOBHbIX
NMONOXEHUA COBPEMEHHOW HayyHOW KapTuHbl Mupa. [lpuBeaeHue
NPYMEpPOB BMUAHUS OTKPbITUA B (PU3UKE Ha MPOrpecc B TEXHMKE U
TexHorormm npou3BoacTea. Vcnonb3oBaHue MHTepHeTa and noucka
MHd OpMaumu.

Paspen 1. MexaHuka

Tema 1.1. Kunematuka.

MpencTaBneHe MeXaHNYEeCKoro ABMXKEHUS Tena ypaBHEHNSIMM
3aBUCUMMOCTI KOOPAUHAT U NMPOEKLME CKOPOCTU OT BPEMEHMW.
MpencTaBneHe MexaHN4YecKoro ABMKEHNS Tena rpadoukamm
3aBUCUMMOCTM KOOpAUHAT U NPOEKLME CKOPOCTU OT BPEMEHMW.
OnpegeneHne koopavHaT NPOMOEHHOIO MyTU, CKOPOCTU U YCKOPEHUS]
Tena no rpadukam 3aBMCUMOCTM KOOPAMHAT U NPOEKLMIA CKOPOCTU OT
BpeMeHu. OnpegeneHne KoopauHaT NPoWAEeHHOro NyTH, CKOPOCTU U
YCKOPEHUS Tena Nno ypaBHEHUSIM 3aBMCUMOCTM KOOPAMHAT U NPOEKLMiA

CKOPOCTU OT BpEMEHW. HDOBe,El,eHVIe CPpaBHUTEJIbHOIO aHanmsa
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paBHOMEPHOIro n paBHornepemMeHHoro OBWKEHUN. YKasaHue
MCMNoJib30BaHMA NOCTyNaTes1IbHOro 1 BpawlatesibHOro OBWKEHWN B
TEXHUKE. I'Ip|/|o6peTeH|/|e onblTa paGOTbI B rpynne C BbinoJIHEHNEM
pPa3finyHbIX couunaribHbIX ponel7|. Pa3pa60TKa BO3MOXXHOW CUCTEMBbI
OENCTBUA N KOHCTPYKUUN O5nA 3KCNnepuMmeHTarnbHOro onpeneneHnd
KMHEMAaTU4YEeCKNX BETMTUYUH. npe,D,CTaBJ'IeHI/Ie I/IHd)OpMaLI,I/II/I O Bngax
OBWKEeHNs B Buae tabnuupl.

Tema 1.2. dnHamuka.

3HaHWe OCHOBHbLIX MOHATUN OMHAMUKN (I/IHepLI,I/Iﬂ, Macca, cuna, BeC,
HeBeCOMOCTb) N yMeHue NpuMeHATb UX Ha NPakTUKe. 3HaHne cmbicna
3aKOHOB  AMHaMUKU HbtoToHa, npuHUMNOB  cynepno3nunmn n
OTHOCUTENTbHOCTN, U YMEeHWUe TMNPUMEHUTb 3HaHUA TMNpun peleHun
npOd)GCCI/IOHaJ'IbeIX 3ajau. YMeHune npmnBoauTb npumMepbl
NPaKTN4eCKoro npuMeHeHna q3I/I3I/ILIeCKI/IX 3aKOHOB MEeXaHUKWN.

Tema 1.3. 3akoHbl
COXpaHEeHUs1 B MEXaHMKE.

MpuMeHeHne 3akoHa COXpaHeHus1 uMmnynbca Ansg  BbIYUCNEHUS
NU3MEHEHNA CKOPOCTEN Ten npu KX B3anmmopemncteusix. NamepeHue
paboTbl CUN 1 M3MEHEHUE KUHETUYECKOW aHeprnm Tena. BeluncneHue
paboTbl CUN N M3MEHEHUS KUHETUYECKOW aHeprnm Tena. BeluncneHue
NoTeHUManbHON 3HEPrun Ten B rpaBuMTauuoHHoM none. OnpeaenexHve
NoTeHUManbHON 3Heprun ynpyro ned)opMUPOBaHHOrO Tena no
n3BecTtHoM pecdopmaumm u XecTkoctu Tena. [pumeHeHne 3akoHa
COXpaHEeHUs1 MEeXaHWYEeCKOW 3JHeprum npu pacyeTax pesynbTaTos
B3aMMOAENCTBUI TeN rpaBUTaLUOHHBIMK CUlaMKU U CUlaMK YyNPYrocTu.
YkazaHne rpaHvily NPUMEHUMMOCTM 3aKOHOB MeXaHWKW. YkasaHue
y4eOHbIX OMCUMMANH, NPU U3YYEHUN KOTOPbIX MUCMOMb3YHTCS 3aKOHbI
COXpaHeHus.

Tema 1.4. Ctatuka u
rmapocraTuka.

3HaHMe OCHOBHbIX MOJIOXKEHUN CTaTUKM W rmopocTaTukn, a TakKkKe
BnageHne npuemamn  pelleHna  TUMOBbIX  3a[ad. BnageHnve
TeopeTn4eCKuMn 3HaHNAMKM No NCNoJ1Ib30BaHNKO OCHOBHbIX MOHATWIN U
3aKOHOB MeXaHWU4YeCKoro paBHoBeCUA. YMeHne ncnonb3oBaTth NOHATUSA
M 3aKOHbl MEXaHN4EeCKOro paBHoBeCUA And pelleHna OCHOBHbIX 3adav
MEeXaHUKN.

Paspen 2.

MonekynsapHas dousnka n TepMmogmHamMmumka

Tema 2.1. OcHOBBbI
MOREKYNApPHO-
KMHETUYECKON TEOPUMN.

PelweHune 3agay ¢ npyMeHeHEeM OCHOBHOIO YPaBHEHWSI MOSTEKYITISIPHO-
KMHEeTu4eckon Teopun raso. OnpeaeneHne napameTpoB BELLECTBaA B
razaoobpasHOM COCTOSIHUM Ha OCHOBAHWW YPaBHEHWUSI COCTOSIHUS
noeanbHoro rasa. OnpegeneHne napameTpoB  BellecTBa B
razoo0pasHOM COCTOSIHMM M NMPOUCXOASALLMX MPOLIECCOB MO rpadukam
sasucumoctn p (T), V (T), p (V). lpaktnyeckoe uccriegoBaHune
3asucumoctn p (T), V (T), p (V). MNpeacraeneHne B Buge rpadmkos
N30XOPHOro, N306apHOro 1 N30TEPMUYECKOTO NPOoLLECCOoB. BbluncneHne
CpeAHeN KMHETMYECKOW 3HEprumM TEMnsIoBOro ABWXKEHUS MONEKyn no
M3BECTHOM TemnepaType BellecTBa. BbickadbiBaHMe runotes ans
0bbsACHeHUs HabnogaembIx ABNEHUN. YkasaHue rpaHuL
NPUMEHNMOCTN MOAENU «MaeanbHbI ras» n 3akoHoB MKT

Tema 2.2. OcHOBbI
TepMOANHAMUKN.

PacuyéT konmmyectBa TennoTtbl B mpoueccax Tennonepegadn. Pacyet
KonmyecTBa TennoTbl, HEOOXOAMMOro Ansi OCYLLECTBEHUS 3a4aHHOMo
npouecca c Tennonepegadend. PacyeT W3MEHEeHUs BHYTPeHHeun
3Heprn Ten, paboTbl W nNepegaHHOro KonmuyecTBa TennoTbl C
NCMNOMNb30BaHNEM MEPBOro 3akoHa TepmoauHamukn. PacyeT paboThbl,
COBEpPLUEHHOW ra3om, no rpadgumky 3aBucumoctn p (V). Bblumcnenue
paboTbl rasa, COBEPLLUEHHOW MPU U3MEHEHWNM COCTOSIHWUSI MO 3aMKHYTOMY
uukny. Beraucnenwne K4 npu coBepLueHnm rasom paboTsl B npoLeccax
N3MEHEHUSI COCTOSTHUA MO 3aMKHYTOMY LMKIy. OO bACHEHNE NPUHLUMOB
0EeNCTBUS TEMNOBbIX MaLKH. [leMOHCTpaunsa ponum nankm B cosgaHnm
N COBEpLUEHCTBOBaHWM TeMnoBbiX ABuratenen. WanoxeHve cytn
aKonornyecknx npobrnem, oOyCrnOBNEHHbIX paboTon  TEennoBbIX
OBuratenen u npegnoxeHve NyTM UX pelleHusi. YKasaHue rpaHuL
NPYMEHUMOCTN 3aKOHOB TEPMOOMHAMWKW. YMEHMEe BeCTUM [uarnor,
BbICMyLLMBATb MHEHWE OMMOHEHTA, Y4acTBOBaTb B AUCKYCCUMX, OTKPbLITO
BblpakaTb M OTCTamBaTb CBOK TOYKY 3peHusi. YkadaHue Yy4ebOHbIX
OUCUUMIVH, NPU N3YYEHUM KOTOPbIX UCMONb3YT y4eOHbBIN MaTepuran
«OcCHOBbI TEPMOOMHAMMUKINY .

Tema 2.3. CBouncrBa

PacueT konudecTtBa TennoTbl, HeobxoAuMoro Ans ocyuliecTBrieHunsa
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napoB n XWOKOCTEMN.

npouecca nepexoga BeLleCcTBa U3 OAHOIO arperaTtHOro COCTOSHWUS B
apyroe. OKCMepuMeHTanbHoOe WccnegoBaHWe TEMMOBbIX CBOWCTB
BewecTBa. [MpuBengeHne NpMMEpPOB KanuMSApHbIX SBMEHUA B ObITy,
npupoae, TexHuke. NpumMeHeHne U3NYEeCKUX MOHATUMA U 3aKOHOB B
yyebHoMm MaTepuane NpodeccrMoHarbsLHoro xapakrepa.
WNcnonb3oBaHne NHTepHeTa ans noucka MHopMauum o paspaboTkax
N NPUMEHEHNSX COBPEMEHHbIX TBEPAbIX M aMOpdHbIX MaTepnanos.

Tema 2.4. CBolicTBa
TBEpPAbIX TEN.

PacyeT konudecTBa TennoTbl, HeoOXoAUMOro Ans ocyulecTBreHuna
npouecca nepexona eewecresa U3 O4HOro arperatHoro CoOCtoAHuA B
apyroe. 3HaHMe TennoBbIX CBOWCTB BellecTBa. ViccnepoBaHue
MeXaHUYeCKMX CBOWCTB TBepAblX Ten.

Pasgen 3. QnekrpoanHamumka

Tema 3.1.
OneKTpocTaTuKa.

BbluMcreHve cun B3aumoaeicTBUs TOYEYHbIX 3MEKTPUYECKUX 3apsaaoB.
BbluMcrnieHe HanNPsKEHHOCTM  3MEeKTPUMYECKoro nons  odHoro U
HECKOMbKMX TOYEYHbIX SMNEeKTpUYeckMx 3apsagoB.  BbluucneHve
noTeHUMana aneKTPUYECKoro Mons OAHOTO U HECKONMbKUX TOYEUHbIX
3MEeKTPUYECKUX 3apsaoB. BbluncreHne sHeprum anekTpruyeckoro nons
3apshxeHHOro koHaeHcartopa. PaspaboTka nnaHa 1 BO3MOXHON CXeMbl
OENCTBUN  IKCMIEPUMEHTAmNbHOrO  OMNpefderneHnss  3neKTPOeMKOCTM
KOHAEeHcaTopa U AM3NEKTPUYECKoN NPOHULAeMOCTH BelllecTBa.

Tema 3.2. 3akoHbl
MOCTOSAHHOIO TOKa.

OnpepeneHve MoLHOCTHK anekTpudeckoro Toka. Onpegenexve 30C n
BHYTPEHHErO CONPOTUBIIEHNS NCTOYHMKA TOKa. BbinonHeHne pacyeToB
CUInbl TOKa W HanpsbkeHWM Ha YyyacTKax JnekTpUYecKMx Lenen.
Ob6bsAcHeHMe Ha NpUMepe ANEKTPUYECKOM Lienn ¢ ABYMS UCTOYHUKaMU
Toka (BOC), B KakOM crny4yae WCTOYHMK SNEKTPUYECKOW SHEeprum
paboTaeT B pexunMe reHepaTopa, a B KakoM — B pexxume notpeburens.
OnpepeneHve TemnepaTtypbl HWTU HakanueaHuga. [lpoBegeHuve
CpaBHUTENBHOIO aHanusa nosynpoBOAHMKOBBIX AUOA0B U TPUOZOB.

Tema 3.3. DnekTpuyeckmi
TOK B NONYNpPOBOAHMKAX.

3HaHve o Npupoae 3NEKTPUYECKOro Toka B MOSyNpoOBOAHUKAX, BUAAX
NMPOBOAMMOCTU  MOJSYNPOBOAHMKOB, 3aBUCMMOCTU  MPOBOAUMOCTYU
MONynpOBOAHMKOB OT TemnepaTypbl Y OCBELLEHHOCTU, pPasfuunsx B
XapakTepe NPOBOAUMOCTU MEXAY NMPOBOAHMKAMU, NOMYNPOBOAHUKAMM
N OMIneKTpukaMm 1 obracTb NPUMEHEHUs MOYNPOBOAHMKOB.

Tema 3.4. MardHuTtHoe
none.

Bbluncnenune cun, gENCTBYHOLMNX HA NPOBOAHMK C TOKOM B MarHUTHOM
none. BbluncneHne cun, OENCTBYIOLIMX Ha JIEKTPUYMECKUA 3apsd,
OBWXKyWMNCA B MarHMTHOM none. lMccnepoBaHve — ABMEHWIA
3NEKTPOMAarHUTHOM MHAOYKUUKW, CaMOMHAYKUMW. BbluncneHue sHeprum
MarHUTHOro nons. Ob6bscHeHne npuHUmna Jencteuns
anektpoasuratens. O6bsiCHEHME NpuHUMNA OENCTBMS reHepaTopa
AMEKTPUYECKOrO  TOKA W 3rEeKTPOU3MEPUTENbHbIX  NpubopoB.
O6bsicCHEHME pONMM MarHUTHOro nonsi 3eMnu B KU3HWM PaCTEHUN,
XMBOTHbIX, 4enoseka. [lpMBegeHne nNpUMEPOB MNPaAKTUYECKOrO
NPYMEHEHNS W3YYEHHbIX SBMEHUNA, 3aKOHOB, NPUOOPOB, YCTPOMNCTB.
lMpoBeaeHue CPaBHUTENbLHOMO aHanusa CBOWCTB
3MEKTPOCTATUYECKOr0, MarHUTHOIO Y BUXPEBOTO 3MIEKTPUYECKMX MONeNn.
Ob6bsACHEHME Ha NpYMEpPEe MarHUTHbIX ABAEHUIA, NoYeMy PU3NKYy MOXHO
paccmaTpuBaTb Kak MeTaguCLUMIIIHY.

Tema 3.5. YmeHue paccuunteiBatbe SC 3nNeKTpOMarHUTHOM MHOYKUUN U

OnekTpoMarHuTHast aHann3MpoBaTb NPUYMNHbLI BOSHWKHOBEHMWS U CYLLLECTBOBaHUS SBNEHMWS
3MEKTPOMAarHUTHON UHOYKUUN.

MHOYKUMA. P AyKY

Paspnen 4. KonebaHusa v BONHbI

Tema 4.1. MexaHu4deckue
KonebaHusa 1 BOIHbI.

WccnepoBaHve 3aBncnmocTy nepuoga konebaHum mateMatuyeckoro
MasiTHAKa OT €ero [AfiMHbl, Maccbl W aMmnnuTygbl KonebaHwuw.
WccnepoBaHne 3aBMCMMOCTU nepuoga KorebaHui rpy3a Ha MpyxuHe
OT €ero MacCbl W >XECTKOCTM MpYyXuHbl. Bblumcnenve nepuoga
KonebaHui MaTemMaTUYeCcKoro MasiTHUKa Mo 3BECTHOMY 3HAYEHUIO €r0
OnuHbl. Bbluncnenne nepuvioga konebaHum rpy3a Ha MPYyXWMHE Mo
N3BECTHbIM 3HAYEHUSIM Er0 MaccChbl U XECTKOCTU MpYXMWHbl. BeipaboTka
HaBbIKOB  BOCMpVMHUMAaTb, aHanuamMpoBaTb, nNepepabartbiBaTth U
npeabsBnATe MHAOPMaLMO B COOTBETCTBMU C MOCTaBMEHHBbIMU
3agavamum. MpuBeneHne npMMepoB aBToKonebaTenbHbIX
MexaHudeckunx cuctem. lNposegeHne knaccndmkaumm konebaHui.
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Tema 4.2. Ynpyrue
BOJTHbI.

vccrnegoBaHne ANHbI 3BYKOBOW BOJSHbI MO pe3yrbTaTam HabnoaeHuii
MHTepdepeHUnM  3BYKOBbIX  BOIH. OGbsicHEHNE  SIBMEHWH
nHTepdepeHUnn 1 audpakuumM MmexaHudeckux BonH. MNpencrasnexHne
obnactell  MpuUMeHeHWs  ynbTpasByka W MepCrnekTMBbl  €ro
MCMomb30BaHWs B pasnnYHbIX 06NacTsaX Hayku, TEXHUKU, B MeauLmnHe.
NanoxeHne cyTM  3KOMOrMYECKUX  MpobreM, CBsA3aHHbIX C
BO3[eNCTBMEM 3BYKOBbIX BOITH HA OpraH13M YerioBeka.

Tema 4.3.
OneKTpoMarHMTHble
KkonebaHus.

Pacuetr anekTpoeMmKoCcTM KoHAaeHcaTopa. PacyeT WHAYKTUBHOCTU
KaTywkn. KVccrneooBaHue £BREeHUMS 3NEKTPUYECKOrO pe3oHaHca B
nocrieqoBaTenbHOM  Lenwu. MposegeHne  aHanoruu Mexay
PM3NYECKUMU  BENUYMHAMM, XapaKTEPUIYIOLLMMU MEXaHUYECKYD W
3NEKTPOMarHuTHyto kornebartenbHble cucTeMbl. PacyeT 3Ha4YeHu cunbl
TOKA W HanpsbkeHns Ha dnemMeHTax Uuenu nepeMeHHoro Toka.
WccnenosaHue npuHumna gencreus TpaHcgopmartopa. MiccnegosaHue
npuHUMNa SENCTBUA reHepaTopa NepeMeHHoro Toka. Mcnonb3oBaHue
MHTepHeTa pnsi noucka MHopMauum O COBpPEeMEHHbIX crocobax
nepegayv 3NeKTposHeprum

Tema 4.4.
OreKTpOMarHUTHbIE
BOJIHbI.

OO6bsicCHEHME NPUHUMNMANbLHOIO pasnuyunst NpUPOAbl  YNPYrnx U
3NEKTPOMAarHUTHbIX BOJIH. V3noxeHne cyTu 3KONMOrnmyecknx npoodnem,
CBSI3aHHbIX C 9NEeKTPOMarHWTHbIMKW  KOnebGaHusiMM U BOMHaMM.
O6bsicHEHME pONM  3MNEKTPOMArHUTHLIX BOMH B COBPEMEHHbIX
nccnepnoBaHusix BceneHHonm.

Paspen 5. OnTtuka

Tema 5.1.

FeomeTpmquKaﬂ ONTHUKa.

anMeHeHI/Ie Ha NPakTukKe 3aKOHOB OTpaXXeHna n npenomrieHna ceeta
npy peweHun 3agad. OnpegeneHve  cnekTpanbHbIX — rpaHuL
YYBCTBUTENbLHOCTM  YENOBEYEeCKOro  [nasa. YMeHue  CTPOouUTb
n3obpaxeHus NpeaMeToB, JaBaeMble NMH3amn. PacyeT pacctosiHus ot
NUH3bI 00 n30bpaxeHus npegmeTta. Pacyet onTU4eCcKon Cusnbl NNH3bI.
N3mepeHme hOoKYCHOro pacCToOAAHNS JIVH3bI.

Tema 5.2. BonHoBas
onTuKa.

3HaHMe onpegeneHn W CBOWCTBA SABMEHWUA  UHTEpdepeHLnn,
andpakumm, nonspusaumm M AUCNEPCUM SNEKTPOMArHUTHBIX BOJTH.
MpvBeaeHne NpPUMEPOB MOSIBIEHWS B MPUPOAE W WUCMOSMb30BaHUsS B
TEXHUKE ABMEHWMA WHTEepdepeHunn, audpakumm, nondpusaumm wu
ancnepcum ceeTa.

Pasgen 6. OnemeHTbl KBaHTOBOW (PU3NKN.

Tema 6.1. OcHoBbI
cneumanbHoOn Teopum
OTHOCUTENTbHOCTN.

3HaHMe OCHOBHbIX MOHATUA, METOOOB W  3aKOHOB  Teopuun
oTHocuTenbHocT, OB6bsSCHEHME OTHOCUTENbHOCTM MPOMEXYTKOB
BPEeMEeHW, OTHOCUTENbHOCTM ASTMHbI Ten.

Tema 6.2. KBaHTOBas
onTuKa.

Ob6bsicHeHne doToadhdekTa. PacyeT MakcMMarnbHOM KUHETUYECKOW
3HEprMM  SnekTpoHOB  Npu  dpoToanekTpuyeckom  adpdpekTe.
Onpenenexve paboThbl BbIXxOga 3rekTpoHa no rpaduky 3aBUCMMOCTHU
MaKCUMarnbHOW KMHETUYECKOW HEPrnn (POTOINEKTPOHOB OT YacTOThI
cBeta. OObACHEHME KOPMYCKYNSAPHO-BOSTHOBOIO Adyanu3mMa CBOWCTB
dotoHoB. OObSACHEHME ponuM KBaHTOBOW OMTUKM B  pasBUTMM
COBPEMEHHON OU3MKM.

Tema 6.3. ATomHas
domsuka.

PacueT 4yacToTbl U ANWHbI BOJTHBI MICMYCKAEMOro CBETa Npu nepexone
aToma BO4OpOAa M3 O4HOMO CTalMOHapHOro COCTOSHMSA B Apyroe.
Ob6bsACHEHME MPONCXOXOEHMS NIMHENYATOrO CNeKTpa atoma Bogopoaa
N pasnumyms NIMHENYaTbIX CNEKTPOB pasfnuyHbIX ra3oB. [pvBeaeHve
NPYMEpPOB MCMNONb30BaHUA Na3epa B COBPEMEHHON Hayke N TEXHUKE.
Mcnonb3oBaHue MHTepHeTa onda noncka nHdopmMauum o
nepcneKkTMBax NpUMEHeHUs nasepa.

Tema 6.4. AnepHas
domsuka.

Pacuet 3Heprum cBs3n atomMHbix sigep. OnpeaeneHve 3apsiga u
MaccoBOro 4ucrna aToMHOro $4pa, BO3HUKaWLWEro B pesynbrarte
paguoakTMBHOro pacnaga. BerucneHme sHeprum, ocBoboxaarolencs
npyv paguoakTuBHOM pacnage. OnpeneneHne NpoOAyKTOB SAEPHOWN
peakumn. BblumcneHne sHeprun, ocBoboxxgarowencss npu saepHbIX
peakuusix. MoHMMaHMe NPeuMyLLECTB U HELOCTATKOB MCMONb30BaHUSA
aTOMHOW 3HEPTY U MOHU3MPYIOLLUX M3TYYEHUI B MPOMbILLIIEHHOCTH,
MeOuuuHe. VI3noXeHne CyTu 3KOMOrMdeckmx npobrnem, CBA3aHHbIX C
OvonornyeckMum OEeNCTBMEM PagMOaKTUBHBIX M3nydeHuin. [poBeaeHne
Knaccndukauum 3nemMeHTapHbIX 4YacTuy, No  UX  PU3NYECKUM
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| XapakKTepucTtukam (MaCCG, 3apd4ay, BpeMeHU XXU3HWU, CINnHY U T. ,Cl,.).

Pasgen 7. CTPOEHVE BCEJIEHHOM

CtpoeHune ConHeyHoM ObcyxaeHne ctpoeHnsi CONHEYHOM CUCTEMBI.
CUCTEMBI OsHakomrieHne € nnaHeTamm U ManbiMM  Tenamu
ConHe4Houn cuctemsl, cuctemon 3emns —JlyHa.
Mcnonb3oBaHe WIHTepHeTa AOns noucka wusobpaxkeHwumn
KOCMUYEeCKNX 0BBbEeKToB UM uMHpopmaumm 06  ux

0COBEHHOCTSAX.
PaboTa co 3Be34HbIMN KapTaMu.
Isontouma BecenenHon PaccmoTpeHne  knaccudoumkaumm — 3Be3f. N3y4yeHne

0CODEHHOCTEN CnekTparnbHbIX KNaccoB 3Be3[,.
OnpegeneHve 3HayeHUst 3HaHUMM O Hawen wu [pyrux
ranakTvkax ansa pasBuTUS Hayku 1 Yenoseka.
O6cyxaeHne  BO3MOXHbIX  CUEHapuveB  3BOMOLUK
BceneHHon. O6bsicCHEHME MoAenu paclmpsiouencs
BceneHHon.

OnpegeneHne 3HAYEHUSI COBPEMEHHbLIX 3HaHUM O
BceneHHou ans ocBoeHns npodeccun n cneumnanbHOCTEN
cpeaHero npogeccmoHanbHoro obpasoBaHus

7. OMNMUCAHMUE YYEBHO-METOOAMNYECKOIO U MATEPUAJIbHO-
TEXHWYECKOIO OBECMNEYEHUA OBPA30BATENIbHOU AEATENBLHOCTMW.
7.1. MaTtepumanbHO-TEXHUYECKOe obecneyeHne

Peanusauus nporpammbl  gucUMnnHbL «Pusnka» TpebyeT Hanmums y4vebHoro
kabuHeTa ¢ goctynom B IHTEpHeET.

MomelueHune kabuHeTa yOoBneTBopsieT TpeboBaHnAM CaHuTtapHo-
anugemuonornyecknx npasun n HopmatmeoB (CaHluH 2.4.2 Ne 178-02) n ocHalleHo
TMNOBbIM OOOpyAoOBaHMEM, TOM 4ucne y4vyebHom mebenbio M cpeactBamm 0OyyeHus,
AOCTaTOYHbIMW ONs BbINOSIHEHUS TpeboBaHM K YPOBHIO MOLFOTOBKM obydatowwmxcs. B
KabuHeTax AOMmMKHO ObITb MynbTUMeaunHoe obopyaoBaHue, MNOCPenCTBOM KOTOPOro
y4acTHUKM ob6pa3oBaTenibHOro npoLecca MoryT npocMaTpuBaTb BU3yaribHYKO MHGopMaLmio
no n3yyaemowm gucuunnvHe, co3gaBaTb Npe3eHTauuu, BugeomaTtepuansl 1 T. N. B coctas
y4ebHO-MEeTOANYECKOrO U MaTepuanbHO-TEXHNYECKOro obecneyeHmst nporpammbl y4ebHowm
ANcUnNnUHbl «Pn3nka» BXoONAT:

* HarnsaHble Nocobums (KoMNNekTbl y4ebHbIX Tabnuy, NnakaToB U T. n.);

* NHPOPMALMOHHO-KOMMYHMKaLMOHHbIE CPEACTBA;

* 9KpaHHO-3BYKOBbIE NOCOOUS;

* 9NeKTpocHabXeHne KabunHeTa;

* TEXHMYECKME cpeacTBa 0byYeHus;

* [OeMOHCTpauMoHHOe obopyaoBaHme (o6wWero HasHadeHns U TemMaTudeckue
Habopbl).

7.2. WHdpopmaumoHHoe obecnevyeHne obyveHus
Mepe4yeHb y4eOHbIX n3gaHmmn, UHTepHeT-pecypcoB, AONONTHUTENbHOMN
nutepaTtypbl

B 6ubnuoteuHbi hoHA BXoaaT y4ebHukM, yuebHo-meToamyeckme komnnektbl (YMK),
obecneymBaroLme ocCBOEHWE y4yebHOW AMCUMNIUHBI «PuU3nka», peKkoOMeHOOBaHHbIe UNu
JonylweHHble AN UCMOMb30BaHWs B NpodeccuoHanbHblX  0bpasoBaTteribHbIX
opraHusaumsx, peanusylowmx obpasoBaTenbHyld nporpamMmy cpegHero  obuero
obpasoBaHna B npegenax ocsoeHus OOl CIMNO Ha 6a3e OCHOBHOro o6uiero
obpasoBaHus.
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BrnbnunoteyHbin poHa MOXeT 6biTb JOMOMHEH JHUMKNONeausMU, CrpaBOYHUKaMMU,
Hay4YHOWN U Hay4yHO-NOMNYNAPHON NUTEpPaTypon 1 ApyrMMn nocobumsammn no usmke.

B npouecce ocBoeHuss nporpaMmmbl y4ebHOM AvcuMnivHbl «Pu3nka» CTyAEHTb
AOMKHblI UMETb BO3MOXHOCTb JOCTYnNa K 3NeKTPOHHbIM y4ebHbIM MaTepuanam no uauke,
nmetoLmmes B ceobogHom goctyne B ceTu IHTepHeT (9NeKTPOHHbIM KHUraMm, NpakTUKymam,
Tectam, maTepuanam EI3 v gp.).

PekomMeHayemas nutepartypa:
[Ona oby4arowmxcs

a) ocHoBHas nuTepartypa:

®usmka. 10 knacc. YyebHuk. basoBbii 1 yrnybnéHHbln ypoBHu / Msakunwes [.A.,
byxosues b.b., Cotckut H.H. / MNopg pea. MapdeHTeeon H.A. — M.: lNpoceeLleHune, 2023 —
416 c.

®usmka. 11 knacc. YyebHuk. basoBbin 1 yrnybnéHHein yposHn /Msakuwes [.A.,
byxosues b.b., Yapyrun B.M. / MNMog pea. NapdeHTeeon H.A. — M.: lNpoceeLenne, 2023 —
399 c.

0) pononHuUTenbHaa nuTepartypa:

PoimkeBnd A.ll. ®usmka. 3agavHuk. 10—11 kn.: nocobue ansa obuieobpasosar.
yupexaenun [ A.lN. PoeimkeBuy — M.: [ipoda, 2017 — 188 c.

TawnbikoBa-bywkesnd, .. dunsnka : yuebHuk : B 2 4. / .. TawnsikoBa-byLikesuy.
— 2-e n3g., ucnp. — MuHck : Bolwanwas wkona, 2014. — Y. 1. MexaHuka. MonekynspHas
du13nKa n TepMmognHamMumKa. AnNekTpu4ectso n marHetnam. — 304 c. : un., cxem. — Pexum
poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=235732 (naTa
obpaiueHus: 01.10.2020). — bubnuorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). - ISBN 978-
985-06-2507-6. — TEKCT : 9NEKTPOHHbIN.

TawnbikoBa-bywkesny, N.N. dusmka : y4ebHuk : B 2 4. / N.N. TawnbikoBa-
BywkeBu4. — 2-e nag., ucnp. — MmnHck : Beiwanwas wkona, 2014. — Y. 2. Ontuka. KsaHtoBas
duamka. CTpoeHmne n pusndeckme CBOMCTBa BelwecTBa. — 232 C. : UI., CXeM., Tabn. — Pexum
poctyna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=460883 (naTa
obpaiueHus: 01.10.2020). — bubnuorp. B kH. — ISBN 978-985-06-2506-9 (4. 2). - ISBN 978-
985-06-2507-6. — TEKCT : 3NEKTPOHHbIN

Ona npenonaBaTtenewn

1. Teopus n metoamka obyyeHus guaunke : yyebHoe nocobue : [16+] /
H.B. N'pebeHHunkoBa, M.I1. JlaHkmHa, O.E. JleBeHko, H.[". 31icMoHT ; noa obw. pea. M.IT.
JTaHknHoOM ; OMCKUI rocyaapCcTBEHHbIN yHuBepcuteT um. ®. M. [loctoeBckoro. — OMcK :
Owmckuii rocyaapctBeHHbIn yHuBepeuteT nm. .M. JoctoeBckoro, 2017. — 160 c. : Tabn.,
cxeM. — Pexxum gocTyna: no nognmcke. —
URL.: https://biblioclub.ru/index.php?page=book&id=563143 (gaTa obpalieHus:
08.02.2021). — bubnwuorp.: c. 144-157. — ISBN 978-5-7779-2126-0. — TekcT :
3NEKTPOHHbIN.

2. JlykmaHoBa, A.P. MeToandeckne peLleHna no NpUMEHEHNI0 MHTEPHET PECYpPCoB
Ha 3aHATMsAX No dusnke / A.P. JlykmaHoBa ; Balwknupckmii rocyaapCTBEHHbIN
neparornyeckun yHmsepcuteT um. M. Akmynsbl, MHCTUTYT OM3MKK, MaTemMaTuKu,
UMdPOBBIX U HAHOTEXHONOrMK 1 ap. — Yda : 6.u., 2020. — 54 c. : un. — Pexum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=594250 (naTa
o6paweHus: 08.02.2021). — TeKCT : 9NEKTPOHHbIN.
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MHdbopmaLnoHHbIe INeKTPOHHO-06pa3oBaTesibHble pecypcehbl
(UHTepHeT-pecypchbl)

1. BupTtyanbHaga oby4varowas cpeaa Moodle <https://edu.vsu.ru>.
2. ONEKTPOHHbIA  KypC Ana  OUCTaHUMOHHOro obyyeHus «dusmka (CI1O
"MporpammupoBaHune B KOMMbIOTEPHbIX

cuctemax")»:https://edu.vsu.ru/course/view.php?id=4155.

©OND UMW

OBbC "MspaTtenbcta "flaHb" https://e.lanbook.com

OBbC "YHuBepcutetckasa dbmnbnmoteka online" https://biblioclub.lib.vsu.ru
HauunoHanbHbIn undgposomn pecypc "PYKOHT" https://rucont.ru

OBbC "M3paTtenbctBa "flaHb" https://e.lanbook.com

OBC "YHuBepcutetckas ombnmoteka online" https://biblioclub.lib.vsu.ru
https://videouroki.net/blog/fizika/2-free_video/

http://mediadidaktika.ru/
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