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1. NOACHUTEJIbHASA 3ANMUCKA

Mporpamma obuieobpasoBaTenbHON y4yebHom OUCLMMNINHDI «Pusmkar
npegHasHavyeHa nAna wu3dydeHuss B oOOpasoBaTesnbHbIX OpraHusauunsx, peanusyroLmnx
obGpasoBaTenbHyl0 nporpammy cpegHero obuwiero obpasoBaHMa B npedenax OCBOEHUs
OCHOBHOW npoeccnoHansHon obpasoartensHon nporpammel CMO (OlMOI CrO) Ha 6ase
OCHOBHOrO 06Llero o6pasoBaHus Npy NOArOTOBKE CNELNAnNMCTOB CpeaHEero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuiero ob-
pa3oBaHus, NPeabaBSEMbIX K CTPYKTYpe, COAEPKaHMIO U pe3ynbTatam 0CBOEHMS y4ebHOoM
ANCUMNNUHBIL, C Yy4eToM hefepanbHon obpasoBaTenbHOW NporpaMmmbl cpefHero oduiero
obpasoBaHus

B copepxxaHum nporpammbl yd4TeHbl TpeboBaHMs dheaeparnbHOro rocygapcTBEHHOMO
oGpasoBaTenbHOro cTaHgapTa no nony4aemom cneymanbHOCTK cpeaHero
npodeccnoHanbHoro obpasoBaHus.

CogepxaHue nporpammbl «Pu3anka» HanpaeBneHO Ha AOCTUXKEHWE CcrneaylLmx
uenen:

- OCBOEHWME 3HaHWM O dyHAAMeHTanbHbIX (OU3NYECKMX 3aKOHaX W MNpUHLUMNAX,
nexawmx B OCHOBE COBPEMEHHOW (PU3NYECKON KapTWHbI MUpa; Hambonee BaXKHbIX
OTKPbITUAX B 0Onactn punsnkn, okasasLUMX onpeaensollee BMsHUE Ha pa3BUTNE TEXHUKU
N TEXHOSOMNKN; METOAAaxX Hay4YHOro NO3HaHNA NPUPOAbI;

- OBrageHue yMeHusiMM NpPOoBOAMTb HaOMAEeHWs, MNaHMpoBaTb W BbIMOMHATb
3KCNEPUMEHTDI, BbIABUraTb rMnoTe3bl U CTPOUTb MOAESNN; NPUMEHATL NOSTyYEHHbIE 3HAHUS
no cumsmke ana obbACHEHNA pa3HOOOpPa3HbIX PUINYECKUX ABMIEHUN N CBONCTB BELLECTB;
NPaKTU4YECKOro  UCMONb30BaHMUs  (PU3MYECKMX 3HAHWW, OueHMBaTb [OCTOBEPHOCTb
€CTeCTBEHHOHay4YHOM NHdopMaLnK;

- pasBuTME nNo3HaBaTelNbHbIX WHTEPECOB, WHTENMEKTyarnbHbIX W TBOPYECKUX
cnocobHoCcTerM B npouecce npuobpeTeHnss 3HaHuKM no uanmke C UCNOSb30BaHNEM
pasnnyHbIX MICTOYHUKOB MHPOPMaLMN U COBPEMEHHbBIX MHGOPMALMOHHbIX TEXHONOIMMIA;

- BOCNUTaHue YOEXOEHHOCTM B BO3MOXHOCTU MO3HAHUS 3aKOHOB Mpupoabl U
NCNoNb30BaHNA OOCTUXKEHUA (PU3MKM Ha Bnaro pasBuUTUSA YeroBEYEeCKOW LMBUNM3aLNK;
HeobXoOMMOCTM COTpyaHMYecTBa B MpOLECCe COBMECTHOrO BbINOSIHEHMS  3ajad,
YBaXUTENMbHOrO OTHOWIEHWA K MHEHWIO OMMOHEHTa npu obcyxaeHun npobnem
€CTECTBEHHOHAY4YHOIO  COAEP)KaHMUs; TOTOBHOCTM K  MOParibHO-3TUYECKOM  OLIEHKE
NCNonNb30BaHNA Hay4HbIX JOCTUXXEHWUI, YyBCTBA OTBETCTBEHHOCTU 3a 3aLUMUTY OKpYKatoLlen
cpeapl;

- NCNONb30BaHME NPUOOPETEHHbBIX 3HAHUN U YMEHU ONS PeLleHUs NPaKTU4EeCKNX
3aJady NoOBCEOHEBHOM XW3HM, obecneyeHns ©Oe3onacHOCTUM COOCTBEHHOW XXWU3HW,
paLMOoHanbHOro NPUPOAONONb30BaHNA N OXPaHbl OKpYXXatloLen cpeabl.

B nporpammy BKItoYEHbI KOMNETEHL MW, HEOOXOANMbIE OS5 KAYECTBEHHOIO OCBOEHMS
OCHOBHOW npodyeccuoHanbHon obpasoBaTenbHon nporpammbl CIMO Ha 6a3e ocHOBHOro
obuwiero obpasoBaHusa C nonydeHnem cpegHero obuwiero obpasoBaHUs — MporpamMmbl
noaroToBku cneunanmcToB cpeaHero 3seHa (MMNCC3):

2. OBLUAA XAPAKTEPUCTUKA

B ocHoBe yuyebHON gucumnnmHbl «duamkay» NexuT ycTaHoBKka Ha OOpPMUPOBaHUE Y
obyyaeMbix cucTembl 6a30BbIX MOHATUN (PU3MKM W NPEeLCTaBfeHMn O COBPEMEHHOM
U3nN4eCcKon KapTMHe Mupa, a Takke BblpaboTka YMeHU NPUMEHATb (PM3NYECKNE 3HAHNS,
Kak B npopeccmoHanbHOn OeATenbHOCTH, Tak N AN PeLleHNs XU3HEeHHbIX 3aav.
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MHorve nonoxeHus, pasBuBaemble U3NKOW, paccMaTpuBalOTCA Kak OCHOBa
CO34aHus N UCMONb30BaHUSA NH(POPMALIMOHHBIX U KOMMYHUKAUWOHHbLIX TexHonornn (UKT)
— 0OHOro n3 Haubonee 3HaAYUMbIX TEXHOMNOMMYECKUX [OOCTMXKEHUNA COBPEMEHHOWN
LMBUNN3aLnN.

dunsmnka [gaet KoY K MNOHMMaHMKO MHOFOYUCIEHHBIX SIBlIEHMA U MPOLECCOB
oKpyXatwwero mupa. B dusuke dopmmpyroTca MHOrMe BuObl AEATENbHOCTU, KOTOpble
UMerT npeameTHbIn xapaktep. K HAM B nepBylo odepefb OTHOCATCS: MoAenupoBaHue
OObEKTOB W NpPOLIECCOB, MPUMEHEHUE OCHOBHbIX METOOOB MO3HAHUS, CUCTEMHO-
WHOPMAUMNOHHBLIM aHanua, opMynupoBaHWe ruMnoTes, aHanmM3 U CUHTEe3, CpaBHEHUe,
obobLieHne, cuctematmsaumsi, BbISIBlIEHWE MNPUYMHHO-CNEACTBEHHbBIX CBS3€EN, MOUCK
aHanoros, ynpaeneHne obbektamu n npoueccamun. MIMeHHO aTa gucuunnvHa nos3sonsieT
NO3HAKOMUTb CTYAEHTOB C HAyYHbIMW METOAAMM NO3HAHUSA, HAYYNTb UX OTNUYaTb rMnoTesy
OT TEOPUUN, TEOPUID OT IKCNEPUMEHTA.

dunsunka nmeeT oveHb BOMbLLIOE N BCEBO3PACTAlOLLEE YMCIIO MEXAUCUUNIIMHAPHBIX
CBs3eMn, NPUYEM Ha YPOBHE, KaK MOHATUMHOIO annapaTta, Tak U MHCTpyYMeHTapus. CkasaHHoe
Nno3BosiieT paccmaTpuBaTb (PU3NKY Kak MeTagucumninHy, KoTopasd npegocTtaBnseT
MeXONCLMNIMHAPHBI A3bIK ANS ONUCaHUst Hay4YHOM KapTUHbI MUpa.

dusnka saBnsieTca cuctemoobpasyowmnm (akTopoM LM eCTECTBEHHO-HaYy4HbIX
y4ebHbIX NpegMeToB, MOCKOSbKY (hn3ndeckne 3akoHbl fiexxaT B OCHOBE COAEPXKaHUSA XUMUIMU,
ovonoruu, reorpacum, aCTPOHOMUN N cneumanbHbIX ANCUMMANH (TEXHUYECKas MexaHuKa,
AMEKTPOTEXHUKA, INEKTPOHMKaA W Ap.). YyebHaa agucumnnunHa «dPusmka» cosgaeT
yHUBepcanbHyto ©0asy ana wudyyvyeHus obuienpodeccnoHanbHbiX UK cneyunanbHbIX
ANCUMNNWH, 3aKnagbiBad pyHAaMeHT gng nocrneayowero oby4yeHumsi CTyaeHTOB.

Obnapast NOrM4yeckon CTPOMHOCTbIO M OMNMPasiCb Ha IKCNEPUMEHTarnbHble daKThbl,
yyebHaa gucumnnmHa «®Pusmka» dGopmupyeT 'y CTYAEHTOB MNOASIMHHO HaydHoe
MUPOBO33peHne. dunsnka SABNAETCS OCHOBOM YYEHUS O MaTepuanbHOM MUpe U pellaeT
npobnembl 3TOro Mmupa.

3. OMUCAHME MECTA YYEBHOW AUCLUMITUHBI B YYEBHOM MJTAHE

YyebHasa gucumnnmHa «dPusmka» aBnsietca ydebHbIM npegMeToM M3 Yncna obLumx
ANs BKMOYEeHMs BO Bce yyebHble nnaHbl npegMeTHon obnactn «EcTtecTBeHHO-Hay4dHble
npeameTbl» ®IOC cpenHero obuiero obpasoBaHus.

YyebHasa pgucuunnmHa «®Pusmka» un3yvaetca B 06LweobpasoBaTenbHOM  LMKNE
y4yebHoro nnaHa OOl CINO Ha 6a3e ocHoOBHOro obuiero obpasoBaHUs C MOfyyYeHUnem
cpegHero obuero obpasosaHus MNMMCCS.

B yuyebHbix nnaHax MMCC3 mecto yvyebHon gucumnnuHbl «dPuamka» - B cocTaBe
obieobpasoBaTenibHbIX Y4€OHbIX 6a30BbIX AUCUMNANH, hopMMpyeEMbIX N3 0bA3aTeNbHbIX
npeameTHbIX obnacten ®IrOC cpegHero obuiero obpasoBaHus.

4. PE3YNIbTATbl OCBOEHUA

OcBoeHue copepxaHus ydebHom aucumnnuHbl «®dPuamka»  obecneymBaeT
AOCTUXEHUe CTyaeHTaMn crieayoLwmnx pesynbTaToB:

JINYHOCTHbIX:

- 3HaAHUM MU YMEHUN OEMOHCTPUPOBATb Ha MpumMepax pofib U MecTo (OU3NKN B
dopMMpoOBaHMM COBPEMEHHOW HAay4YHOW KapTUHbLI MUpa, B pa3sBUTUN COBPEMEHHOW TEXHUKN
N TEXHOMOMK1, B NpakTUYeCKON OeATEeNbHOCTU Noaen;

- BnageHve uU3NYeckn rpamMoTHbIM noBedeHVeM B NPOeCcCUoHarbHON
AearenbHocTh 1 BbITy npu obpaleHnn ¢ npubopamm n yCTponcTBamu;

— YMEeHuWe WUCnonb30BaTb [JOCTUXKEHUS COBPEMEHHOM (PU3NYECKON Haykn W
PU3NYECKUX TEXHOMOMMIA ONS NOBbILWEHUSS COOCTBEHHOIO MHTENMEKTYanbHOro pasBuUTUSB
BbIOpaHHOM NpogeccMoHanbHON AeATENbHOCTMY;
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- YMEeHue camocToATeNnbHO [06biBaTb HoBble AnsA cebs usmyeckne 3HaHUS,
ncnonb3ysa Ans 3Toro A0CTYMNHbIE MCTOYHUKN MHpopMaLnu;

— YMeHuWe BbICTpaMBaTb KOHCTPYKTUBHbIE B3aUMOOTHOLLUEHUS B KOMaHZe Mo
pelueHunto obLwmx 3agav;

- YMeHue YynpaBnATb CBOEW MNO3HaBaTeNbHOW [OeATenbHOCTbI, MNPOBOAUTH
CaMOOLIEHKY YPOBHSI COBCTBEHHOIO MHTENSIEKTYaNIbHOro pa3BUTUS;

MeTanpeaMeTHbIX:

— YMEeHMe AeMOHCTPUpoBaThb Ha NpuMepax B3anMoCBA3b Mexay (OU3NKON 1 apyrumm
€CTECTBEHHbIMU HayKamu;

— YMeHWe yCTaHaBMBaTb B3aMMOCBS3b €CTECTBEHHOHAYYHbIX SIBFIEHUIN U MPUMEHSATb
OCHOBHble (hmnsnyeckne Mogenu ansa onncaHns u 06 bACHeHUS

- YMEHVe WCMomfb30BaTb pasfiMyHble BUAbl NO3HaBaTeNbHOW AEATENbHOCTU ASis
peweHns u3nyecknx 3agad, NpPUMMEHATb OCHOBHblE MeTOAbl MO3HaHusA (HabnwaeHus,
ONUCaHUSA, U3MEPEHUS, IKCMEPUMEHTA) NS U3YYEeHUs PasfIUYHbIX CTOPOH OKpyKatoLlewn
AEeNCTBUTENBHOCTY;

— YMEHMe UCNOoNb30BaTb OCHOBHbIE MHTENMeKTyasnbHble onepauumn: NocTaHOBKa
3agayn, OopMynupoBaHMe TrunoTes, aHanmuM3 W CUHTE3, CpaBHeHue, ob6obLieHne,
cucTtemaTusaumsi, BbISBIEHUS MPUYMHHO-CNEACTBEHHbLIX CBS3€M, MNOMCKa aHarnoros,
POpPMyNMPOBaHNSA BbIBOAOB AS11 U3YYEHUSA PasfiMYHbIX CTOPOH (PU3NYECKUX OOBLEKTOB,
SBMEHUA W NPOLLECCOB, C KOTOPbIMA BO3HUKAET HeOOXOAMMOCTb CTankmBaTbCA B
npodgeccuoHanbLHou cgepe;

- YMEHMEe UCMNoNb30BaTb pPasfUYHble WCTOMHWUKA AN nosiydeHns ousnyeckom
WHdOpMaLuK, OLEeHNBaTb ee AOCTOBEPHOCTb;

- YMEHMe aHanM3nmpoBaTthb U NPeAcTaBnATb MHPOPMaLMIO B Pa3nnyHbIX BUAaXx;

npeaMeTHbIX:

— 3HaHue 1 npeacTaBneHne ponum PUsrMkm B COBPEMEHHON HAaY4YHOM KapTUHE MUPa;

- MOHNUMaHne PU3NYECKON CYLLIHOCTM HabnogaemMblx BO BceneHHom siBneHnn, ponm
du3nkn B popMMpoBaHUM Kpyrosopa M (PyHKUMOHANIbHOM FPaMOTHOCTU 4YernoBeka ASis
peLleHns NpakTU4Yecknx 3agay;

— 3HaHWe ocHoBononararLwmx PUsnN4eckux NOHATUMN, 3aKOHOMEPHOCTEN, 3aKOHOB Y
Teopuu;

-yMEHMNe Mcnonb3oBaTb PMU3NYECKYIO TEPMUHONOIMIO U CUMBOJSIUKY;

=~ YMEHME MPUMEHATb OCHOBHbIE METOAbl HAy4YHOro MO3HAaHMWS, UCMONb3yeMble B
duaunke: HabnogeHne, onnucaHme, N3MepeHNE, AKCNEPUMEHT;

- yMeHue obpabaTbiBaTb pe3ynbTaTtbl U3MEpPeHUn, obHapyxmBaTb 3aBUCMMOCTb
Mexagy Uuandeckumm BennuMHamKn, OOBACHATbL MNONyYEeHHble pe3ynbTaTthl U genaTtb
BbIBOAbI;

— YMeHue pelwiatb hm3nyeckme 3agauu;

=~ YMEHME MPUMEHATb MONYYEHHbIE 3HaHUS ANt OObACHEHUS YCNOBUA NPOTEKAHUS
duM3nYeCKUX sBMNEeHUN B npupode, npodeccuoHanbHONn cdepe U Ona  NPUHATUA
NPaKkTUYeCKUX peLleHnin B NOBCEOHEBHOW XXN3HW;

5. COOEPXAHUE

BBepneHue

dunsunka — pyHOgameHTanbHaa Hayka o npupoge. HayyHblh MeTod no3HaHWA Mupa.
BsanmocBasb Mexagy (pu3nMkon, acTpoHOMMEN U OpYrMMW Haykamn. MeTtogbl Hay4yHOro
nccrnegoBaHusa pusndecknx aeneHuin. NorpeHocTn namMepeHnn (PU3NYecKnx BerTUYUH.
MogenupoBaHue €BMeHWA W MNPOLECCOB MPUPoAbl. 3aKOHOMEPHOCTb M CIyYanHOCTb.
paHMUbl NPUMEHMMOCTU (U3NYECKOrO 3akoHa. Pusnyeckme Teopum U NPUHLMN
cooTBeTCTBUSA. POnb 1 Mecto punanku B POPMUPOBAHUM COBPEMEHHOWN HAYYHOW KapTUHbI
MUPa, B MPaKTUYECKON AeATENbHOCTU Ntogen. 3HadeHne punsnkm Nnpym 0CBOEHUN Npogeccui
n cneumanbHocten CI10.



Paspen 1. MexaHuka

Tema 1.1. KwuHematnka. MexaHunyeckoe amxkeHne. OTHOCUTENBLHOCTb
MexaHudeckoro ABwkeHus. Cuctema oTcyéta. Tpaektopus. [lyTe. [lepemelleHve.
PaBHOMepHOe npsimonnHenHoe aswkeHne. CKopocTb. HepaBHOMepHOE MpsiMOfMHENHOE
ABwxeHue. YckopeHue. PaBHOyCKOpeHHOe npsaMonvHenHoe ABwkeHne. CoboaHoe
nageHve Ten. BpalwaTtenbHoe ABUWXEHWE U ero KNHeMaTuyeckme napameTpbl. CBA3b Mexay
YrnoBowu U NUHENHOWN CKOPOCTSMW.

deMoHcTpauun: BMOEOPONNKA WU Npe3eHTauuMM HarnggHo AeMOHCTpupyroLlme
3aBMCUMOCTb TPaeKkTopumn OT Bblbopa cUCTEMbI OTCYETA, BUObI MEXAHUYECKOro ABUMXEHUS,
3aBMCUMOCTb YCKOPEHUSA Tefla OT ero Macchl U Curbl, 4ENCTBYIOLWEN Ha Teno.

MpakTn4yeckue 3aHATUA: pelleHne U aHanus 3agay, HanpasfeHHbIX Ha MOHUMaHne
N 3anoMMHAHWE OCHOBHbIX 3aKOHOMEPHOCTEN U POPMYST PaBHOMEPHOIO NPAMOSIMHENHOIO
OBUXEeHUs, HepaBHOMEPHOIO NPSAMOSIMHENHOIO  ABWKEHUS, pPaBHOYCKOPEHHOIO
NPSIMOSIMHENHOIO ABMXKEHUSI, pPaBHOMEPHOrO BpallaTenbHOro ABUXEHMUS!.

CamocTtosiTenbHasa paboTa: peweHue 3agad no teme 1.1. KnHematuka. lNogrotoBka
N YCTHOE BbICTYNSEHNE C pedepaTom.

Tema 1.2. OunHamuka. OCHOBHble MOHATUS OMHAMMUKW. WHEpUUsi, Macca, cuna.
3akoHbl HbloToHa. 3akoH BceMupHoOro TsaroteHusi. Cuna TskecTu, cuna ynpyroctu. Bec,
HEBECOMOCTb.

OeMoHcTpauumu:  BMOEOPONMKM,  Npe3eHTauuMm U NpuUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLNE CITIOXEHNE CUM, PABEHCTBO M NPOTUBOMNOSIOXHOCTbL HaNpaBfieHUs CUn
AENCTBMS N NPOTMBOAENCTBUS, 3aBMCUMOCTb CWUMbl YNpyroctu ot gedopmauuu, Cunbl
TPEeHWNH, HEBECOMOCTb.

MpakTnyeckue 3aHATUA: peLLEHNE N aHanu3 3agad, HanpaBfieHHbIX Ha NOHUMaHWe
M 3anoMMHaHMe 3aKoHOB HbloTOHa, cunbl ynpyron gedopmMauunu, Cunbl TPEHUS,
LEHTPOCTPEMUTENBHOWN CUMbl, CUMbl MPUTSXKEHNS.

CamocTtosaTenbHasa paboTa: pelweHne 3agay no teme 1.2. lnHamuka. MNogrotoska
N YCTHOE BbICTYMNNEHME C pedepaTom

Tema 1.3. 3aKoHbl coxpaHeHuss B MexaHuke. Mmnynbc. 3akoH COXpaHeHus
umnynbca. KuHeTudeckas n noTeHumanbHas 3Heprna. 3aKOH COXPaHEHUS 3SHeEpPruu.
MexaHunyeckasi paboTta. MexaHn4eckas MOLLHOCTb. PeakTuBHOE OBUXEHME.

HdemMoHCcTpauuMmn:  BMOEOPONWMKW,  MNpe3eHTauuMM W fpuMepbl,  HarnsgHo
AEMOHCTpUpPYIOLLME nepexoq MOTEeHUManbHON 3JHEPrMv B KUHETUYECKYID SHEPIuio Wt
obpaTHO, peakTMBHOE OBWXKEHME.

MpakTnyeckne 3aHATUA: pelleHne N aHanus 3agad, HanpasfeHHbIX Ha MOHMMaHue
N 3anoMUHaHWe 3aKOHOB COXPaHEHUs MMMNyIbca U AHEPrnn, a Takke PU3NYECKUX BENTUYNH
— paboTa 1 MOLLHOCTb.

CamocTtosaTenbHana paboTa: pelwieHne 3agad no teme 1.3. 3aKoHbl COXpaHEHUs B
MexaHuke. [NoaroToBka U yCTHOE BLICTYMEHUe ¢ pedepaToM.

Tema 1.4. Cratmka m rmgpoctatmka. Cratuka. LleHTp macc cuctembl Ten.
PaBHoBecue. [1aBneHune. 3akoH Nackana. 3akoH Apxumeaa.

JeMoHCcTpauun:  BMOEOPONMKM,  Mpe3eHTaumm W MpUMEPbl,  HarnsgHo
AeMOHCTpupyoLue nposierieHre 3akoHa Nackana n Apxumeaa.

lMpakTnyeckue 3aHATUA: peLLeHe N aHanus 3agad, HanpaBfeHHbIX Ha NOHUMaHue
N 3anomMuHaHue 3akoHa [ackans n Apxumega.

CamocTosiTenbHas paboTa: peweHuve 3agad no teme 1.4. Ctatvka n rmgpocraTtuka.
[MogroTtoBka 1 YCTHOE BbICTYNEHWE ¢ pedepaToMm.



Pasgen 2. MonekynsipHasa cousunka v TepmoamHamMmmka

Tema 2.1. OCHOBBLI MONEKYNAPHO-KUHETUYECKON TeopUn. OCHOBHbIE NOSTOXEHUSA
MONEKYNSAPHO-KMHETUYECKON TEOPUN. Macca wn pasmepbl Monekyn. BbpoyHoBckoe
aswxkeHune. Ouddysna. Cunbl 1 aHEPrus MEXMONEKYNSPHOro B3anmoaenctemsi. CtpoeHue
razoobpasHbIX, Xnaknx n Teepabix Tenl. CKOpoCTU OBUXEHUSA MONEKYyn U UX n3mMepeHue.
MpeanbHbin ra3. [JaeneHve rasa. OCHOBHOE YypaBHEHWE MONEKYNsPHO-KUHETUYECKOM
Teopuu ra3oB. TemnepaTtypa n ee nsmepeHue. [asosble 3akOHbl. ADCOMIOTHBIV HYNb TEMNe-
paTypbl. TepMoanHaMmMyeckasa LKana temnepaTypbl. YpaBHEHME COCTOAHUA MAeanbHOro
rasa. MonsipHasi rasoBasi NOCTOSIHHas.

OeMoHcTpauumu:  BMOEOPONIMKM,  MNpe3eHTauuMm U NpUMEpbl,  HarngagHo
AEeMOHCTpUpyoLmne 6poyHOBCKOE ABUXEHME YacTuy u anddyauio.

MpakTn4yeckue 3aHATUA: peLleHne U aHanu3 3agad, HanpasfeHHbIX Ha MOHUMaHue
N 3anoMmnHaHue ypaBHeHus MeHgeneesa — KnanenpoHa, n3oTepMnuyeckoro, m3aob6apHoro u
N30XOPHOro NPOLIECCOB.

CamocTtosaTenbHasa paboTa: pelweHune 3agad no teme 2.1. OCHOBbI MOMEKYISIPHO-
KMHeTu4eckon Teopun. NMoarotToBka 1 yCTHOE BbICTYNMEHNe ¢ pedepaTom.

Tema 2.2. OcHOBbl TepMoauWHaMWUKU. OCHOBHblE MOHATUS W oOnNpeaeneHus.
BHYTpeHHASA aHeprust cuctemol. BHYTpeHHASA aHeprus ngeanbHoro rasa. Paborta n tennota
Kak ¢bopMbl nepedadn 3Heprun. TennoemKoCTb. YaenbHasi TENNOEMKOCTb. YpaBHEHUe
Tennosoro 6anaHca. lNepBoe Hayano TepmoanHamukn. AgunabaTHbin npouecc. MpuHumn
pencteus  Tennoson MawwuHbl.  KIMO Tennosoro Aasuratens. Brtopoe Havano
TepmoaMHamukn. TepmogvHamuyeckasi Lwkana Temnepatyp. XonoAusibHble MalUWHbI.
Tennosble gsuratenn. OxpaHa npuMpoabi.

demoHcTpauuu: BWOEOPONUKN,  MNpe3eHTaumMm 1 NpUMEepbl,  HarnggHo
AEMOHCTPpUpPYOLME U3MEHEHME [aBrfieHUs rasa C W3MEHEHMeM TemnepaTtypbl npu
NOCTOSIHHOM O0beMeE, N30TEPMUYECKNIA U N300apHbIN NPOLLECCHI, N3BMEHEHNE BHYTPEHHEN
3HEeprum Ten npu coBepLLeHnn paboTbl, MOAENN TEMNMOBLIX ABUraTenen, KuNeHne Boabl npu
NOHMXEHHOM AaBfEHUN, YCTPONCTBO M NpUHLUMMN paboThbl NCMXpOMETpa U rurpomeTpa.

lNMpakTnyeckue 3aHATUA: peELLEHNE N aHanM3 3a4ad, HanpaBfiEHHbIX HA NOHMMaHWe
N 3anoMmHaHue U3NYecKnx BennuMH TennoTa, paboTa, BHYTPEHHAS 3Heprust Tena,
3aKOHOB MNEpBOro U BTOPOro Havana TepMOAMHAMMKK, M3OMpPOLIECCOB B rasax, paboTbl
TEeNnnoBbIX ABUraTenen.

CamoctosiTenbHaa pabota: peweHne 3agad no Teme 2.2. OCHOBbI
TepmoamHamuku. NoaroToBka M YCTHOE BLICTYMNNEHME C pedoepaToM.

Tema 2.3. CBomctBa napoB W Xuakocten. lVicnapeHne wn KoHAEHcauus.
HacbllWweHHbIE N HEeHacCbIWEHHbIE Napbl U UX cBoncTBa. ABCOMOTHaAs M OTHOCUTESNbHas
BNAXXHOCTb BO3A4yxa. Touyka pocbl. KuneHue. 3aBUCUMMOCTb TemnepaTypbl KUNEHUs OT
aasneHnsi. CBOWCTBA >KMOKOCTEN. XapaKTEpUCTMKA >KUMOKOrO COCTOSIHMSA BeLlecTBa.
[MOBEPXHOCTHBIN CIOM XNOKOCTU. JHEPIUst MOBEPXHOCTHOrO Crosi. ABNEHUs Ha rpaHuue
XNOKOCTU ¢ TBepAbIM Tenom. KanmnnspHble SBneHus.

JeMoHCcTpaumn:  BMOEOPONMKM,  Mpe3eHTauMm W1 MpUMEPbl,  HarnsgHo
AEMOHCTPUpPYOLME ABMEHUA UCMAPEHMS U KOHAEHCALMW, MOBEPXHOCTHOIO HaTSXXEHUs,
CMaYMBaHUA N KanUNsipHOCTU XUOKOCTEMN.

MpakTn4yeckue 3aHATUA: peLleHne U aHanus 3agad, HanpasfeHHbIX Ha MOHUMaHue
npouecca napoobpasoBaHns, NOHATUSA BNAXXHOCTb BO34yXa M NMOBEPXHOCTHOE HAaTSXKEHME
XNOKOCTEN.

CamocTtoaTenbHaa paboTa: peleHne 3agady no teme 2.3. CeoicTBa naposB U
xungkocten. MNogrotoeka 1 yCTHOE BbICTYMNNEHNE ¢ pedepaTom.
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Tema 2.4. CBouctBa TBepAbIX Ten. XapakTepuctvka TBEpAoro COCTOAHUSA
BellecTBa. YNpyrue cBoucTaa 1Bepabix Ten. 3akoH ['yka. MexaHu4eckue CBONCTBa TBEpAbIX
Ten. TennoBoe paclumMpeHne TBepabix Ten 1 Xuakocten. NnaeneHne n Kkpuctannmsayus.

OeMoHcTpauumn:  BMOEOPOSIMKM,  MNpe3eHTauuMm U nNpuUMepbl,  HarnsgHo
AEeMOHCTpUpYoLKne Kpuctansibl, aMopdHble BELLLECTBA, XUOKOKpUCTanmyeckme tena n nx
CcBOWNCTBa.

MpakTn4yeckue 3aHATUA: peLleHne U aHanu3 3agad, HanpasfeHHbIX Ha MOHUMaHue
N 3anoMMHaHWe NPoLECCOB MNSaBfeHust, KpUcTannmsauum n TeNNOBOro pacluMpeHns Ten.

CamocTtosiTenbHasa paboTa: peweHue 3agad no teme 2.4. CBoncrtea TBepAbIX TEN.
lMogroToBKa 1 YCTHOE BbICTYMMEHUE ¢ pedepaTtom.

Paspen 3. dnekTpoanHammka

Tema 3.1. dnekTpocTaTtuKa. ABneHne anekTpusauumn Ten. AneKTpudecknin 3apsa.
3aKkoH coxpaHeHusa 3apsga. 3akoH KyrnoHa. JnekTpuyeckoe none. Hanpspk€HHOCTb
anekTpuyeckoro nons. MpuHuMn cynepno3uuumn nonen ToyeudHblx 3apsgoB. PaboTta no
nepemeLLeHNo 3apsiga, coBepllaemMasi cunamm anektpudeckoro nons. lMoteHuman wu
pasHOCTb noTeHumanoB. [loBepxHOCTM paBHOro noTeHuwnana. CeA3b  Mexay
HanNpPsHKEHHOCTBIO WM Pa3HOCTbIO  NoTeHumanoB. [1pOBOAHWKM W ANINEKTPUKA B
anekTpuyeckoM none. AnektpoeMkocTb. KoHOeHcaTopbl M UX CcoefuHEeHUs. JHeprus
3NEeKTPUYECKOro Nnons 3apsiKeHHOro KoHAeHcaTopa.

OeMoHCTpauuMmu:  BMOEOPONMKM,  MNpPe3eHTauMM W NpUMepbl,  HarnsagHo
AEMOHCTPMpPYIOLLME B3aUMOAEWUCTBME 3apPsPKEHHbIX Tesl, CBOWCTBA MNPOBOAHUKOB W
AN3NEKTPUKOB B 3NIEKTPMUYECKOM MNone.

MpakTnyeckne 3aHATUA: pelleHne N aHanus3 3agad, HanpasneHHbIX Ha MOHMMaHue
N 3anOMWHAHWE 3aKoHa COXpPaHEeHWsa JNeKTpUYeckoro 3apsga v 3akoHa KyrnoHa,
HanNPsXEHHOCTU 3MEeKTPUYECKOro MOMs, 3HEeprnm INeKTPUYecKoro nons, noteHuyuana u
pa3HOCTU NOTEHUMANOB, 3NEeKTPUYECKON EMKOCTM NPOBOAHMKA, KOHOEHCATOPOB.

CamocTtosiTenbHaa paboTta: pelweHne 3agady no teme 3.1. JnekrpocTtaTtuka.
[MogroTtoBka 1 YCTHOE BbICTYNIEHWE C pedepaToMm.

Tema 3.2. 3aKkoHbl MNOCTOAHHOrO TOKa. YCNoBus, Heobxogumble AN
BO3HUKHOBEHWSA 1 NOLAEPKAHUSA 3NEKTpUYecKoro Toka. Cuna Toka U NI0THOCTb ToKa. 3akoH
Oma gns yyactka uenn 6e3 3C. 3aBUCUMOCTb 3MEKTPUYECKOrO COMPOTUBMEHMUS OT
Matepuana, ANWHbI U Nnowagn MnonepevyHoro CceyYeHusi NpoBoAHMKA. 3aBUCMMOCTb
3IIEKTPMYECKOro CONPOTMBIIEHNSA NPOBOLHMKOB OT TeMNepaTypbl. QNEKTPOABMXKYLLAa cuna
NcToYHMKa Toka. 3akoH Oma ansa nonHown uenu. CoeanHeHme npoBoaHukoB. CoeanHeHmne
WUCTOYHMKOB 3NeEKTpU4eckon aHeprum B Oartapeto. 3akoH [xoynsi - JleHua. Pabota u
MOLLIHOCTb 3N1eKTPUYECKOro Toka. TennoBoe OencTBMeE ToKa.

JeMoHCcTpauun:  BMOEOPONMKM,  MNpe3eHTaumm W1 MpUMEpPbl,  HarnsgHo
AEMOHCTpUpYOLME TENNOBOE AENCTBME TOKA.

MpakTnyeckue 3aHATUA: pELLEHNE N aHanM3 3a4ad, HanpaBfieHHbIX HAa NOHUMaHWe
1 3anomuHaHune 3akoHa Oma ans yyacTtka uenu, 3akoHa Oma ans nonHom uenm,paboTsl u
MOLLHOCTW TOKa.

CamocTtosaTenbHana paboTa: pewweHne 3agad no teme 3.2. 3aKOHbl MOCTOSAHHOMO
ToKa. lNoaroToBka 1 YCTHOE BbICTYMEHWE ¢ pedepaToMm.

Tema 3.3. AneKkTpnyeckum Tok B nonynposogHukax. Co6cTBeHHasi N(poBOAUMOCTb
nonynpoBoAHUKOB. [onynpoBoagHMKOBbLIE NPUBOPHI.

HdemMoHCTpauuMu:  BMOEOPONWMKM,  Npe3eHTauMM W NpUMepbl,  HarnsagHo
AEMOHCTpUpYoLWMe COBCTBEHHYIDO W MPUMECHYH NPOBOAUMOCTb MOMNYNPOBOAHWKOB,
YCTPOWCTBO 1 NpuHUMN paboTbl NONyNnPOBOAHMKOBOIO Ano4a 1 TpaH3ncTopa.

lMpakTnyeckue 3aHATUA: U3y4yeHUe U yKpenreHne MNOHATUN, 3aKOHOMEPHOCTEN M
METOLOB peLleHus 3ag4ad no pmsmke NonynpoBOAHNKOB.
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CamocTtosTenbHaa pabora: pelwieHne 3agady no teme 3.3. DNEKTPUYECKUN TOK B
noslynpoBogHukax. [loarotoBka 1 yCcTHOE BbICTYNeHne ¢ pedpepaTom.

Tema 3.4. MarHuTHOe none. OTKpbLITUE MAarHUTHOrO nons. Baanmogencrteme TOKOB.
[MOCTOSAHHbIE MarHuTbl M MarHuTHoe nosie. MaruutHaa wuHaykuma.  [padmyeckoe
n3obpaxeHne MarHUMTHbIX nonen. MarHuTHas MHAYKUMS NPAMOro NPOBOAHMKA C TOKOM.
3akoH Amnepa. MarHuTtHaa nocTosiHHas. MarHMTHoe nomne KaTylwKuM M KPYroBOro TOKa.
MarHuTHbIM NOTOK. [leMCcTBME MarHMTHOro Nons Ha ABMXywunca 3apag. Cuna JlopeHua.

deMoHcTpauuu: BUOEOPOSNMKN,  Mpe3eHTaumMm U MpUMEpbl,  HarngagHo
AEeMOHCTpUpYyoLWKe onbIT OpcTeia, B3auMogencTeBne NpoBOgHMKOB C TOKaMU, OTKIOHEHME
3IIEKTPOHHOIO My4Ka MarHUTHbLIM MOSEM.

MpakTuyeckue 3aHATUA: U3YyYEHWE U YKpPenneHne MOHATUW, 3aKOHOMEPHOCTEN U
MeTOA0B pelleHns 3agad Ha Temy 3.4MarHutHoe nosne.

CamocTtosiTenbHaa paboTa: peweHue 3agad no teme 3.4. MarHutHoe none.
MogroToBKa 1 YCTHOE BbICTYNMEHUE ¢ pedhepaTtom.

Tema 3.5. dnektpomarHuTHass umHAykuuA. OnbiT Papages. dnekTpoMarHUTHas
MHOYKUKMS. 3aKOH 3nekTpomarHMTHouM uHAaykuuu. [lpaBuno JleHua. CamounHaykuus.
NHAYKTUBHOCTL. QHEPrMs MarHUTHOrO Moss.

JeMoHCcTpauun:  BMOEOPONVKW,  Mpe3eHTaumm W1 NpUMepbl,  HarnsgHo
AeMOHCTpupyoLwue onbiTol Papages.

lMpakTuyeckue 3aHATUA: MU3YyYEHUE U YKPENneHne MOHATUN, 3aKOHOMEPHOCTEN U
MEeTOA0B peLleHns 3agad Ha Temy 3.5.3neKTpoMarHuTHas MHAYKUUS.

CamocTtosiTenbHaa paboTa: peweHue 3agad no teme 3.5. DnekrpomarHuTHas
nHOyKumMs. NogroToBka u YCTHOE BbICTYNIEHME C pedepaTom.

Pa3pnen 4. KonebaHusi u BOMNHbI

Tema 4.1. MexaHuuvyeckme KonebaHmsa u BonHbl. KonebatenbHoe [OBWXEHUe.
MapmoHnyeckne konebaHmda. CsobogHble MexaHudeckne konebanus. JIMHenHble
MexaHuyeckne konebartenbHble cuctembl. [NpeBpalleHne sHeprun npu KorebaTeribHOM
asvkeHnn. CBobogHble 3aTyxawolme MexaHudeckne kornebaHus. BbIHyXOeHHble
MexaHu4eckune konebaHus.

HdemMoHcTpauuMmu:  BMOEOPONWKW,  MNpeseHTauuMM W NpuMepbl,  HarnsagHo
AEMOHCTpUpYoLLMEe CBODOAHBIE U BbIHY>KAEHHbIE MeXaHU4eckne konebaHus, pe3oHaHc.

lNMpakTnyeckne 3aHATUA: U3YYEHUE U YKpPenneHUe MOHATUA, 3aKOHOMEPHOCTEN U
METOAO0B peLLeHNd 3aaay Ha Temy 4.1. MexaHunyeckume konebaHunsa n BonHbl. PaccmoTpeHune
MaTeMaTMUyeckoro n nu3n4eckoro (MpyXMHHOro MasiTHMKa), MeXaHM4YeCcKoro pe3oHaHca U
€ro y4Yé€T B TEXHUKE.

CamoctosiTenbHaa paborta: peweHve 3agady no Teme 4.1. MexaHudeckue
konebaHusa n BonHbI. MNogrotoBka u yCTHOE BbICTYNSIEHUE ¢ pedepaTom.

Tema 4.2.Ynpyrue BornHbl. [lonepeyHble 1 NpoaorsibHble BOSMHbL. XapaKTepUCTUKK
BOSHbI. YpaBHeHue nnockon 6Gerywen BonHbl. WHTepdepeHumns BonH. [lMoHATME O
Anpakumm BosH. 3BYKOBble BOMHbI. YbTPasByK U €ro NpUMeHeHue.

HdemMoHCTpauuMu:  BMOEOPONWKW,  MNpe3eHTauMM U NpUMepbl,  HarnsagHo
AEMOHCTpUpYyoLmMe obpa3oBaHe N pacnpoCcTpaHeHne ynpyrux BOSH, YacToTy KonebaHuin
N BbICOTY TOHa 3BYyKa.

lMpakTMyeckue 3aHATUA: U3YyYEeHWE U YKpPenreHue MOHATUM, 3aKOHOMEPHOCTEN U
MEeTO[0B peLleHnsa 3agad Ha Temy 4.2. Ynpyrve BOSHbI.

CamocTosiTenbHaa paboTa: pelwweHue 3agady no Teme 4.2. Ynpyrye BOJSHbI.
[MogroTtoBka 1 YCTHOE BbICTYNEHWE ¢ pedepaToMm.
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Tema 4.3. OnekTpomMmarHutHble KonebaHusa. CBoboaHble 3NEKTPOMarHUTHbIE
konebaHusa B kOHType. NpeBpaleHnsa aHeprum B konebartenbHom koHType. CobcTBeHHas
yacToTa konebaHun B KOHType. 3aTyxatowme anekTpomarHuTHble konebanus. NeHepatop
He3aTyXxalLWmnX ANeKTPOMarHMTHbIX KonebaHuin. BeiHyXaeHHbIE anekTpuyeckme konebaHums.
[MepemMeHHbIN TOK M ero nonyyeHue. [eHepaTop nepeMeHHOro Toka. [encreywouine
3HayeHuss Toka U HanpsbkeHnsa. HOYKTUBHOCTbL U EMKOCTb B LNy NepeMeHHOro TOKa.
AKTUBHOE, EMKOCTHOE N WUHOYKTUBHOE COMPOTUBIIEHUS. DNEKTPUYECKUA pe30HaHC. 3aKOH
Oma agnsa yyactka uenu nepemMeHHoro Toka. Pabota m MOLWHOCTb MepeMeHHOro Toka.
[MpeobpasoBaHMe nepeMeHHOro Toka. TpaHcdopmaTop. [lonyveHne, nepefada w
pacnpegeneHne 3feKTPO3IHEPTUM.

deMoHcTpauuum: BWOEOPOSNMKN,  Mpe3eHTaumMm U MpUMEpbl,  HarnggHo
AeMOHCTpupyoLwmne cBobogHble aneKTpoMarHuTHble konebaHusa, nonydeHue, nepegadvy u
pacnpegeneHne afeKTpoO3HepPrum.

MpakTuyeckue 3aHATUA: U3YyYEHWE U YKPenneHne MOHATUW, 3aKOHOMEPHOCTEN WU
MeTOA0B peLleHns 3agad Ha TeMy 4.3. DnekTpoMarHUTHbIe KonebaHus.

CamocTtosiTenbHaa paboTta: pelleHue 3agady no Teme 4.3. OneKTpoMarHUTHbIE
konedaHus. MNoaroToBKa 1 yCTHOE BLICTYNMEHNE C pedepaTom.

Tema 4.4. OneKTpOMarHUTHbIe BOJIHbI. ONEKTPOMarHMTHoOe rnosne Kak ocobbin BUA
MaTtepun. ONEeKTPOMarHUTHble BOSHbI. CBOMCTBA 3NEKTPOMArHUTHbIX BOMH. OTKPbITbIN
KonebartenbHbI KOHTYp. MN300peTeHne paguo A.C. lNonosbiM. MNMoHATHME O pagnocBa3n.
MpuMeHeHne aneKkTpOMarHUTHbIX BOSTH.

demoHcTpauuu: BUOEOPONUNKK,  nNpe3eHTauum 1N NpUMepsl, HarnsgHo
OEMOHCTPUPYHOLLNE NU3NyYeHNEe N NPUEM 3NEKTPOMAarHUTHbIX BOSMH, paanoCBA3b.

lMpakTnyeckue 3aHATUA: U3YYEHUE U YKpPenneHUe MNOHATUN, 3aKOHOMEPHOCTEN U
METOA0B peLleHns 3agad Ha Temy 4.4. SnNeKTpoOMarHMTHbIE BOSTHbI.

CamocTtosiTenbHaa paboTta: pelleHue 3agad no Teme 4.4. OnNeKTpoMarHUTHbIE
BOMHbI. [loaroToBka 1 YCTHOE BLICTYMNIEHNE ¢ pedepaToM.

Paspgen 5. Ontuka

Tema 5.1. leomeTpuyeckana ontuka. KopnyckynsipHas 1 BONHoBasi Teopus ceeTa.
CkopocTb pacnpoctpaHeHusi cBeTa. OCHOBHble 3aKOHbl FE€OMETPUYECKON OMNTUKM.
ABCONIOTHLIM U OTHOCUTENbHLIN MOKasaTenun npenomneHnsa BewecTBa. V3obpaxeHnsa B
onTu4ecknx cuctemax. JInHsbl. [Mas kak ontuyeckaa cuctema. OnTnyeckue Nnpnbopsl.

OemMoHCcTpauuMmn:  BUMOEOPONWKM,  Mpe3eHTauunm 1 npuMepbl,  HarnsgHo
AEMOHCTPUPYIOLLME 3aKOHbl OTPaXeHUst U MNperioMsieHnsl CBeTa, MOSHOe BHYTPEHHee
OoTpaxkeHue, NPUHLMNbI paboTbl ONTUYECKNX NPUBOPOB.

MpakTnyeckne 3aHATUA: pelleHne N aHanus 3agad, HanpasfeHHbIX Ha MOHMMaHue
NPSMOSIMHENHOIO  PacrnpoCTpaHEHUs CBeTa, 3aKOHOB OTPaXeHUs U MpenoMieHus,
NOCTPOEHNSA N306paxkeHni B ONTUYECKMUX CUCTEMAX.

CamocTtosaTenbHana paboTa: pelueHme 3agady no teme 5.1. N'eomeTpuyeckasi onTuka.
[MogroTtoBka 1 YCTHOE BbICTYNEHWE ¢ pedepaToMm.

Tema 5.2. BonHoBasa ontuka. NHTepdepeHuna ceeta. KorepeHTHOCTb CBETOBbIX
nyyen. NHTepdepeHumnst B TOHKMX nneHkax. MNMonockl paBHoM TonwmHbl. Konbua HetoToHa.
Mcnonb3oBaHne nHTepdepeHunn B Hayke 1 TexHuke. dudpakuma ceeta. Audpakums Ha
lwenu B napannenbHblx nyyax. AudpakunoHHaa peweTtka. NoHaTue o ronorpaduun. [lo-
napusaumus nonepeyHbix BonH. MNonspusauyusa ceeta. [BonHoe nyyenpenomrieHuve. Nons-
poungpbl. Aucnepcusa ceeta. Buabl cnekTpoB. CnekTpbl ncnyckaHnsa. CnekTpbl NOrmoLweHus.
YnbTpaduonetoBoe U WMHPpPaKpacHoe usnyyvyeHus. PeHTreHoBckue nydn. VX npupoga v
CBOWCTBaA.
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OdeMoHCcTpauun:  BUOEOPONMKW,  Npe3eHTauMm U NPUMepbl,  HarnsaHo
AEMOHCTpUpYyloLIMEe MHTEpdEpPEHUMIO cBeTa, AvMdpakuumio ceBeTa, Monspus3aumio CBeTa,
nonyyYeHme cnekTpa ¢ MOMOLLIbIO NMPU3Mbl, MONTyYeHUE CNEKTPA C MOMOLLbIO AN PAKLNOHHOW
peLleTKN, YCTPONCTBO CriekTpocKkona.

MpakTuyeckune 3aHATUA: peLLEHNE N aHanu3 3afad, HanpaBreHHbIX HA MOHMMaHue
NHTepdepeHLn, AMdpPaKLUM 1 NONAPU3aLMM CBETOBbIX BOJSH, AUCMEpCUn CBETa.

CamocTtosiTenbHaa paboTa: pelleHue 3agady no Teme 5.2. BonHoBas onTuka.
MoaroToBKa U YCTHOE BLICTYMNNEHME C pedepaToM.

Pasgen 6.9nemMeHTbl KBAHTOBOU (PU3NKMW.

Tema 6.1. OcHoOBBbI cneuvanibHOM TeOPUU OTHOCUTENbHOCTU. [locTynaTbl
cneunanbHOM Teopun OTHOCUTENBbHOCTU. OTHOCUTENBHOCTbL MNPOMEXYTKOB BPEMEHM.
OTHOCUTENBbHOCTb ANUHbI Ten. PeNaTMBNUCTCKUI 3aKOH CIOXEHUSA CKopocTen. 3aBUCUMOCTb
Macchbl OT ckopocTh. OCHOBHOW 3aKOH PENATUBUCTCKON AUHAMUKN. CBA3b MeXdy Maccon u
3HEpruen.

deMoHcTpauuum: BUOEOPOSINKN, npeseHTaumm " npumMepbl, HarnNsaHo
AEMOHCTpUpYoLKne pensaTUBUCTCKON MEXAHUKM.

MpakTn4yeckue 3aHATUA: peLlleHne U aHanu3 3agad, HanpasfeHHbIX Ha MOHUMaHue
PENATUBUCTCKON MEXAHUKN.

CamocTtosTenbHana paboTa: peweHue 3agady no teme 6.1. OCHOBbI cneumanbHOM
TEeOopUN OTHOCUTENBHOCTU. [OArOTOBKA M YCTHOE BLICTYMNSIEHME C peddepaToM.

Tema 6.2. KBaHTOBas onTuka. KeaHtoBasa runotesa NnaHka. PoToHbl. BHelwwHui
doToapekT. BHyTpeHHUN boToapdekT. Tunsl PoTO3NEMEHTOB.
HeMoHcTpauuu: BUOEOPOSNKN,  MNpe3eHTaumm 1 NpUMeEpHI, HarnsagHo
OEeMOHCTpUupyroLmne oToapdeKT.
lNMpakTnyeckue 3aHATUA: U3YYEHUE U YKpPenneHUe MNOHATUN, 3aKOHOMEPHOCTEN U
MeTOOB peLleHus 3agay Ha TeMy 6.2. KsaHToBada onTuka.
CamocTtosiTenbHaa paboTa: peweHume 3agady no teme 6.2. KBaHToBasa ontuka.
[MogrotoBka 1 YCTHOE BbICTYNEHUE C pedepaToMm.

Tema 6.3. AtomHasa ¢pm3uka. PasBuTne B3rMALOB Ha CTpPOEHWE BellecTBa.
3aKoOHOMepHOCTM B aTOMHbIX CrekTpax Bogopoda. ApgepHas mogenb atoma. OnbiThl
3O.Pesepdopaa. Mogenb atoma Bogopoaa no H.bopy. KBaHTOBLIE reHepaTopbl.

HdeMoHcTpaummn: BUOEOPOSIMKKN, Npe3eHTaLmMm U NpUMepsbl, HarnsagHo
AEMOHCTPUPYIOLLME NMHEeNnYaTble CNEeKTPbl PasfnyHbIX BELLLECTB, U3nydeHne nasepa
(kBaHTOBOrO reHepaTopa), CHETHYMK MOHUSUPYIOLLNX U3ITYYEHUI.

MpakTnyeckune 3aHATUA: peLleHne N aHanus3 3agad, HanpasfeHHbIX Ha MOHMMaHue
N3NyyYeHnsa 1 NOrnoLeHns aHeprum B atome, noctynaTtos bopa.

CamocTtosaTenbHaa paboTa: pelweHuve 3agad no teme 6.3. AToMHas duauka.
[MogrotoBka 1 YCTHOE BbICTYNEHWE ¢ pedepaToMm.

Tema 6.4. AlpepHan dm3unka. CoctaB gapa atoma. AgepHble Cunbl. SHEPrus CBA3N
aTOMHbIX saep. Bwuabl pagnoakTMBHBIX  U3MNYyYEHUA. JKCNepUMeEHTarnbHble MeTOoAbl
perncTpaumm MOHU3UPYIOLLNX M3NyYeHuMn. 3aKOH paaMoakTUBHONO pacnaja. fAgepHble
peakuunun. [leneHune sgep ypaHa. LlenHble saepHble peakumn. TepMmosgepHble peakuunu.

HdemMoHCcTpauuMmu:  BMOEOPONWMKW,  MNpe3eHTauuMM W NpUMepbl,  HarnsagHo
AEeMOHCTpUpyoLwue BuAbl PagnoakTUBHOIO WU3IyYeHUA W SKCNepuMeHTasnbHble MeToAbl
perncrTpauum MOHU3NPYIOLLUX N3NYYEHUN.

lMpakTnyeckue 3aHATUA: peLLeHe N aHanus 3agad, HanpaBeHHbIX Ha NOHUMaHue
SAepHbIX peakunn, LenHblX 90ePHbIX peakumn N TEPMOSIAEPHbIX peakLnii.

CamocTosiTenbHaa paboTta: peweHne 3agady no teme 6.4. ApepHasa dumsuka.
[MogroTtoBka 1 YCTHOE BbICTYNEHUE C pedepaToMm.
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Pasgen 7. CTPOEHUE BCENEHHOM

CtpoeHne ConHe4yHon cuctembl. ConHevHasa cuctemMa: nnaHeTbl U Manble Tena,
cuctema 3emna—IJlyHa.

dBontouus BeceneHHon. CtpoeHune n asontouma ConHua n 3s€3a. Knaccmndukaums
3B€34. 3BE34bl U UCTOYHUKN UX 3Hepruun. [anaktuka. CoBpeMeHHble npeacrtaBfieHnsa o
CTpoeHnn 1 aBonoumm BeceneHHon.

demoHcTpauun

KapTta 3Be3gHoro Heba.

Mmobyc JlyHsbl.

Bupeoponuk «JlyHa» https://www. youtube.com/watch?v=gV8eT2DtP1I

Google Maps nocelueHne nnaHeTbl CofTHEYHON cUCTEMbI

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

lpakmu4eckoe 3aHssmue

KoHTponb 3HaHuin no pasgeny «CtpoeHne BceneHHoONy.

MpumepHble TeMbl pecdepaToB
"anvneo Manunen — ocHoBaTerb TOYHOIO €CTECTBO3HAHUA.
3Ha4veHwne oTKpbITUA Manunes.
Ncaak HeloTOH — co3gaTesib kKnaccnieckon onsmnku.
3aKOHbI COXpaHEHNS B MEXAHUKE.
MonekynapHo-KMHeTU4eckasa Teopust naeanbHbIX ra3os.
[Mnasma — 4yeTBEepTOE COCTOSAHME BeLLecTBa.
[Mpobnembl akonornn, cBA3aHHbIE C UCMOMNb30BAHNEM TEMNOBbLIX MALLVH.
Buabl anekTpuyecknx paspsaoB. InekTpudeckme paspsagbl Ha cnyxbe yenosek
Mcnonb3oBaHue 311eKTPO3HEPrun B TpaHcrnopTe.
10 Marvikn ®apagen — cosgaTesib y4eHuss 00 3NeKTPOMarHMTHOM rnore.
11. Mnxann Bacunbesuy JIOMOHOCOB — yYeHbI SHLUKITONEeanCT.
12. Avgpe Mapn AMnep — OCHOBOMOJSTOXHUK 3MEKTPOAMHAMUKN.
13.Omunuin XpmuctnaHoBmY J1eHL — pyccKnin unamk.
14.XaHc KpucTtnaH 3pcteq — OCHOBOMOSIOXHUK AN1eKTpoMarHeTmama.
15. bunonspHble TPaH3UCTOopPbI.
16.Anekcangp CtenaHoBudY [lonoB — pycckui y4eHbln, nsobpetaTtens paamo.
17.3akoHbl Kupxroda ans anekTpuyeckon Lenu.
18.TlepeMeHHbIN 3NEKTPUIECKUN TOK U €ro NpUMeEHeHMeE.
19. KpnoaneKTpoHmnka (MMKPOINEKTPOHMKA N XONoA4).
20. MornHna — rasoBblt paspsg B NPUPOLHbIX YCIOBUSAX.®
21.OTKpbITUE 1 NPUMEHEHME BbICOKOTEMMEPATYPHOW CBEPXMPOBOAMMOCTH
22.[MponsBoacTBO, Nepeaada v UCMonb3oBaHWE INEKTPOIHEPTUN.
23.YnbTpasByk (Nony4YeHne, CBOMCTBA, NPUMEHEHME).
24. dusmka n My3blka.
25.onorpadus 1 ee NpUMeEHeHHKe.
26. [Incbpakumsi B HaLLEN XKXU3HW.
27.0nTn4eckune sBNEHNs B Npupoae.
28.CBeT — anekTpoMarHuTHas BOJIHa.
29. KoHCTpyKUMsS 1 BUObl Na3epos.
30.J1azepHble TEXHONOMMN U UX NCNOSTb30BaHME.
31.PeHTreHoBckue ny4dn. ictopus oTkpbiTus. NpumeHeHwue.
32. AnekcaHgp Npuropbesny CTONETOB — PYCCKUIN OU3BKIK.
33.AToMHas usuka.
34.3oTonbl.
35. beckoHTaKkTHble MeTodbl KOHTPONA TeMnepaTypbl.

©CoNoOGOR~WNME
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36.Benuyanwmne oTKpbITUA PUIUKN.

37.Uropb Bacunbesud KypyatoB — o13unK, opraHM3aTop aTOMHOM HayKM N TEXHUKM.
38.Knaccudgmkaums n xapakTepucTukm arnemMeHTapHbIX YacTul,.

39. KOHCTpYKUMOHHAs NPOYHOCTL MaTepuarna n ee CBA3b CO CTPYKTYPOMN.
40.MeToabl HabnogeHUs M perncTpauun pagnmoakTUBHbBIX M3MYYEHUM U YacTul.e

MeToabl onpeaeneHus NIoTHOCTH.
41.Mopenu aTtoma.
42.HaHoTexHonorunsa

NPUKNaAHON HaYKN U TEXHUKM.
43.lMpnmeHeHne 9aepHbIX PeakTOpoB.
44.CoBpemMeHHas mamyeckas kKapTuHa Mupa.
45.CoBpeMeHHbIe CpeaCcTBa CBA3N.
46.MpumeHeHne aBneHuns poTtoaddekTa.

MexagucumnnuHapHasa obnactb dyHOaMeHTanbHON U

6. TEMATUYECKOE NNAHUPOBAHWE C ONPEAENNEHUEM OCHOBHbIX
BNOOB YYEEHOWU OEATENBbHOCTU OBYYAIOLLIUXCA

Bua yye6Homn paboThbi O6bem
4Yacoe
MakcumanbHas yyebHas Harpyska (Bcero) 96
AyanTtopHas yyeb6Has paboTta (o6sa3aTenbHble Y4eOHble 3aHATUSA) 74
(Bcero)
B TOM YuCne:
nabopaTopHble 3aHATUA -
npakTnyecKkme 3aHaTus 37
nekymm 37
KypcoBas paboTa (NpoekT) -
BHeayanTopHas (camocTosiTenbHas) yyeOHas paboTa 22
obGyu4arowlerocs (Bcero)
Utorosasa atrectauua B chopme andcpepeHunpoBaHHOro sayera
TEMATUYECKOE NJIAHUPOBAHUE
Nelln KonuyectBo
CopepxaHue obyyeHus YyacoB
AyauTopHble 3aHATUA
1. BeegeHue. dusnka n MeTodbl HAY4YHOro NO3HaHNA 10
2. MexaHuka 9
3. MonekynsapHas usnka n TepMmogmHamMmmka 9
4. OnekTpoanHamMmmKa 9
5. KonebaHus v BONHbI 9
6. OnTuka 9
7. KBaHTOBas omsmka 9
8. CtpoeHune BceneHHom 10
UTtoro: 74
BHeayauTopHas (camocTosiTenbHas) paborta
BHeayguTopHass camocTosiTenbHas paboTta: BbINOMIHEHME 22
NpakTUYeCKNX 3agaHnin, NoAroToBKa AOKNaaoB, pedepaTtos,
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nHanBunayaribHoOro

NHEOPMALMOHHBIX TEXHOMNOMMIN U Ap.

NMPOEeKTa C UCroJib3oBaHNEM

BCEIO: 96

XAPAKTEPUCTUKA OCHOBHbIX BUAOB OEATENIbBHOCTUOBYYAIOLLIUXCA

CopepxxaHue oby4yeHusA

XapaKkTtepucTuka OCHOBHbIX BUAOB AeATeNIbHOCTU
obGy4arowmxcs (Ha ypoBHe y4eOHbIX AeNCTBUN)

BeeneHue

YMeHus  nocTaHoBKM  uernen  OeATenbHOCTW,  MraHUpoBaHUSA
COGCTBEHHOW AEeATENbHOCTU ANst OCTWKEHUS MOCTaBMEHHbIX Lienew,
npeaBuaeHs BO3MOXHBIX pe3ynbTaToB 3TUX OENCTBUIN, OopraHmM3aumm
CaMOKOHTPOMNSA M OUEHKM MOoryyYeHHbIX pesynbtatoB. Passutue
CMOCOOHOCTM SCHO M TOYHO uM3naratb CBOWM MbICMW, JIOTMYECKM
060CHOBbIBaTb CBOK TOYKY 3pEHUsi, BOCMPUHUMATb U aHanM3npoBaTb
MHeHusi cobeceqHMNKOB, NpM3HaBas NPaBO APYroro YenoBeka Ha MHoe
MHeHue. lNpounssegeHne namepeHns OU3NYECKUX BENUYUH U OLIeHKa
rpaHuupbl  norpewHocTer  usmepeHun. [lpenctaBneHne  rpaHuubl
norpelHocTe M3MepeHun Mpu NoCTpPoeHun rpadukoB. YMeHue
BblCKasblBaTb rMNoTe3bl Afs OObACHEHUS HabrogaemblX ABMEHWUN.
YMeHne npegnaratb  Mogenu  ABMEeHUMW.  YKasaHue  rpaHu
NPUMEHUMOCTN  PU3MYECKUX  3aKOHOB. W3noxeHue  OCHOBHbIX
MOMOXEHUN COBPEMEHHOM HayyHOW KapTuHbl Mupa. [lpuBegeHue
NpYMepoB BMUSHWUS OTKPbITUA B (PU3MKEe Ha MPOrpecc B TEXHUKE U
TexHornornm npousBoacTea. Vcnonb3oBaHue WMHTepHeTa ansg noucka
MHpopmaumnu.

Paspen 1. MexaHuka

Tema 1.1. KuHemaTuka.

lMpencraBneHne MexaHM4YeCcKoro ABWXKEHWS Tera ypaBHEHUSMU
3aBMCMMOCTU KOOPAMHAT W MPOEKUUEN CKOPOCTU OT BPEMEHMW.
lMpencraBneHne MexaHM4eCcKoro ABWXKEHWS Terna rpadoukamm
3aBMCMMOCTU KOOPAMHAT W MPOEKUUEN CKOPOCTU OT BPEMEHM.
OnpegeneHne koopanHaT NPONGEHHOIO MyTH, CKOPOCTU U YCKOPEHMUS
Tena no rpadmkamMm 3aBUCMMOCTM KOOPAUHAT U NMPOEKLMIN CKOPOCTH OT
BpemeHn. OnpegeneHve KoopauHaTt NponageHHOro NyTn, CKOPOCTH U
YCKOpEeHWs Tena no ypaBHEHMSM 3aBUCUMOCTW KOOPAMHAT U MPOEKLUiA
CKOpPOCTM OT BpemeHu. [1poBeaeHne cpaBHUTENBHOMO aHanusa
paBHOMEPHOrO N paBHOMEPEMEHHOIO ABWKEHUIN. YKa3aHue
NCMNOMb30BaHNs NOCTYNaTeNbHOro 1M BpallaTenibHOro ABUXKEHWUN B
TexHuke. [NprnobpeTteHune onbiTa paboTbl B rpynne ¢ BbINOSIHEHNEM
pasnu4yHbIX coumnanbHbIX ponen. PaspaboTka BO3MOXHOW CUCTEMDbI
OEVCTBUN 1 KOHCTPYKUUW ANt SKCNEepPUMEHTanbHOro onpeaeneHns
KMHemMaTuyeckmx BenuyuH. NpegcrasneHne nHopmaumm o BUaax
OBVDKEHWs B Buge 1abnuupbl.

Tema 1.2. QuHamuka.

3HaHMe OCHOBHbIX MOHATUMA OMHAMWKU (MHEpUMs, macca, cuna, Bec,
HEBECOMOCTb) U YMEHME MPUMEHSATb UX Ha NpakTuke. 3HaHMe cMmbicna
3aKOHOB  AMHaMWKM  HblOTOHA, MPUHUMNOB  Cynepnosvuum wu
OTHOCUTENBHOCTU, W YMEHWE MNPUMEHUTb 3HaHUA NpU  pPeLleHun
npogeccuoHanbHblX  3agad. YMeHuMe  NpuBOAUTb  MPUMEPHI
NPaKTUYECKOro MPUMEHEHUSA (PU3NYECKNX 3aKOHOB MEXAHMKN.

Tema 1.3. 3aKkoHbI
COXpaHEeHUs1 B MEXaHMKe.

lMpuMEHeHNe 3aKoHa COXpaHEeHWst WuMNynbca Ans  BbIYMCIEHUS
M3MEHEHNN CKOpPOCTEN Ten npu mx B3aumMoaencteusax. MamepeHue
paboTbl CUN 1 M3MEHEHNE KUHETUYECKOW 3Heprnu Tena. Beiuncnexuve
paboTbl CUN N M3MEHEHUSA KUHETUYECKOW 3Heprnu Tena. Beluncnexuve
noTeHUmManbHOW SHeprum Ten B rpaBuTaumoHHom norne. Onpegenexuve
NnoTeHUManbHOW 3HeprM ynpyro AedOpMMpPOBaHHOrO Tena Mo
n3BecTHon pedopMaumn u XecTtkocTu Tena. [lpuMeHeHune 3akoHa
COXpaHEHVs1 MEXaHWYEeCKOW SHEpPrMM Mpu pacyetax pesynbTaTtoB
B3aUMOEWNCTBUI TeN rpaBUTaALMOHHBIMK CUITaMK U CUITaMK YIpyrocTu.
YKasaHue rpaHul MNPYMEHUMOCTU 3aKOHOB MEXaHWKW. YKasaHue
y4€OHbIX OMCLUMNANH, NPU M3YYEHUM KOTOPbIX WCMOMb3YHTCHA 3aKOHbI
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COXpaHeHus.

Tema 1.4. Ctatuka u

3HaHMe OCHOBHbIX TMOMOXEHUA CTaTUKU U TMApPOCTaTuKN, a TaKke
BnageHne npumemamm - pelieHnAa  TUNOBbIX  3ajad. BnageHue
TEeoOpeTNYeCKMMMN 3HaAHNAMN MO NCMNONMb30BAHNID OCHOBHbIX NOHATUN U
3aKOHOB MeXaHU4YeCKOro paBHoOBECUA. YMeHuMe ncnonb3oBaTth MNOHATUSA
M 3aKOHbl MEXaHN4YEeCKOro paBHOBeCUA ONd pelleHna OCHOBHbIX 3aavd
MeXaHUKN.

MOJ'IeKyJ'IFIpHaFI (bI/I3MKa n TepMmoanHamMunKa

rmgpocraTuka.
Paspen 2.

Tema 2.1. OcHOBBbI

MOREKYISpHO-

KMHETUYECKOMN TEOPUN.

PelwweHune 3agay ¢ npyMeHeHeM OCHOBHOIO YpaBHEHUSI MOSEKYISIPHO-
KMHeTu4eckon Teopun raso. OnpeaeneHne napameTpoB BeLlecTBa B
razoobpasHoOM COCTOSHMM Ha OCHOBaHWM YPaBHEHUS COCTOSIHUS
noeanbHoro rasa. OnpegeneHne napameTpoB BellecTBa B
razoobpasHOM COCTOSTHUM M NPOUCXOASLLMX NPOLIECCOB MO rpadumkam
sasucumoctn p (T), V (T), p (V). lpaktnyeckoe wuccrnenoBaHue
3asucumoctu p (T), V (T), p (V). MNpeacraeneHne B Buge rpacumkos
N30XOPHOro, N306apHOro U N30TEPMMYECKOrO NPOLIECCOB. BuluncneHne
CpeaHen KUHETMYECKOW 3HEpruy TensoBOro ABWXKEHUS MOMEKyn no
M3BECTHOM TemnepaType BellecTBa. BbickasbiBaHWe runotes ans
06bsICHEeHNS HabnogaemMbIx SABNEHUN. YkasaHue rpaHuLy,
NPUMEHUMOCTM MOAENN «naeanbHbIN ra3» u 3akoHoB MKT

Tema 2.2. OcHOBBbI
TepMOaMHAMUKN.

PacuéTt konunuyecTBa TennoThbl B npoueccax Tennonepedayn. Pacuer
KonnyecTBa TensnoTbl, HEOOXOAMMOro Ansi OCYLLECTBIEHUS 3a4aHHOM0
npouecca ¢ Tennonepegaden. PacyeT UW3MEHeHuss BHYTPEHHeN
aHeprmn Ten, pa60Tb| N nepegaHHOro Konudecrtea TennoTbl C
MCMNonb30BaHNEM NEpPBOro 3akoHa TepMoauHaMuku. PacyeT paboThbl,
COBEpLUEHHOW ra3om, no rpaduky 3asucumoctn p (V). BblumcneHue
paboTbl rasa, COBEPLUEHHOM MPU U3BMEHEHUMN COCTOSIHUSA MO 3aMKHYTOMY
umkny. Berancnenume K npu coBeplieHnmn rasom paboThl B npoLieccax
N3MEHEHWNSI COCTOSTHUA MO 3aMKHYTOMY LMKy, OB bACHEHNE NPUHLUMMOB
OEencTBus TENMOBbIX MaLLMH. [leMOHCTpaums ponu usmkn B co3gaHnm
N COBEpLUEHCTBOBaHWM TenmnoBbiX ABuratenen. WanoxeHuwe cytn
aKonormyecknx  npobnem, 0OYCNOBMNEHHbIX pPaboTon  TENnsoBbIX
apuratenen v npegnoxeHve nyTM UX pelleHus. YkasaHuue rpaHul
NPYMEHUMOCTN 3aKOHOB TEpMOAMHAMUKW. YMEHue BecTu Suanor,
BbICMyLLMBaTb MHEHWE OMMOHEHTAa, y4acTBOBaTb B AUCKYCCUU, OTKPbLITO
BblpaXkaTb M OTCTamBaTb CBOK TOYKYy 3peHus. YKasaHue y4eOHbIX
OUCUUMMYH, NPU N3YYeHUM KOTOPbIX UCMOMNb3yT y4ebHbIN MaTepuan
«OCHOBbI TEPMOANHAMKNY.

Tema 2.3. CBoncTtBa
napoB U XXUOKOCTEWN.

PacueT konuuyectBa Tennotbl, HeOHGXOOUMOro AN OCYLLECTBREHUS
npouecca nepexoga BeLllecTBa U3 OQHOMO arperaTtHOro COCTOSIHWUS B
gpyroe. JOkcnepvMeHTanbHOe WccnegoBaHWe TEennoBblX CBOWCTB
BewectBa. lNpmuBegeHne npuMepoB KanNUIMSPHbIX SBMEHUA B ObITy,
npupoge, TexHuke. NpuMeHeHne U3NYECKUX MOHATUN U 3aKOHOB B
y4yeBHOM MaTepuane NpodeCCMOoHarnbLHOro Xapakrepa.
Mcnonb3oBaHne MIHTepHeTa ansa noucka nHopmaumm o paspaboTkax
N MPUMEHEHMSAX COBPEMEHHbBIX TBEPAbIX N aMOP(HbLIX MaTepuanos.

Tema 2.4. CBounctBa
TBEpabIX Ten.

PacueT konuuyectBa Tennotbl, HEOHGXOOUMOrO AN OCYLLECTBIEHUS
npouecca nepexoga BeLecTBa M3 OQHOrO arperatHoro COCTOSIHUS B
gpyroe. 3HaHMe TennoBbIX CBOWCTB BellecTBa. ViccnegoBaHue
MeXaHN4YeCKUX CBONCTB TBepAbIX Ten.

Pasgen 3. OnektpoanHamuka

Tema 3.1.
onekTpocTaTuka.

BbluncneHue cun B3aMmonencTBmnsa ToMeYHbIX ANEeKTPUYEeCKNX 3apAaaoB.
Bbluncnenuve HanpsA>XeHHOCTU 3neKkTpu4eckoro nonda oAgHoro wu
HEeCKONbKMX  TOYeYHbIX 3JIeKTPUYECKUX  3apAaoB. Bbluncnexue
noteHuuana 3J1eKTPU4ecKoro nojid ogHoro U HecKOJIbKMX TOYeYHbIX
ANEeKTpnUYeCcKknx 3apsaaos. Bbluncnexne SHEeprmmn aneKkTpu4yeckoro nonsd
3apAXXEeHHOro KoHgeHcaTtopa. Paspa60TKa nfaHa n BO3MOXXHOWN CXEeMbI
aencTenm SKCNEepUMEHTarIbHOro  onpeaerneHna  3J1EKTPOEMKOCTU
KOHOEeHCcaTopa n ,D,VISJ'IGKTpVI‘-IGCKOVI NPOHNLIAEMOCTUN BELLIECTBA.

Tema 3.2. 3aKkoHbl
MOCTOAHHOIO TOKa.

OnpeaeneHne MoOLWHOCTK anekTpudeckoro Toka. Onpegenexue S0C n
BHYTPEHHEro CONPOTUBIEHMS] UCTOYHMKA TOKa. BbinonHeHWe pacyeToB
CUNbl TOKa W HanpsbkeHW Ha ydacTKax JfeKTPUYecKMX Lenen.
OOGbsiCHEHME Ha NPUMEpPE SNEKTPUYECKON Lienmn ¢ ABYMSI UCTOYHUKAMM
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Toka (OAC), B kakoM cny4yae WCTOYHMK 3JNEKTPUYECKON SHEprumn
paboTaeT B peXxunMe reHepaTopa, a B KakoM — B pexxume notpeburtens.
OnpepeneHve TemnepaTypbl HWTU HakanueaHus. [lpoBegeHue
CpaBHUTENBHOIO aHanusa nonynpoBOAHMKOBBIX AMOA0B U TPMOOOB.

Tema 3.3. OnekTpuyeckum
TOK B NOSYyNPOBOAHMKAX.

3HaHue o npupoae 3NeKTpn4ecKoro Toka B nonynpoBOoAHUKaX, Bnaax
npoBoAMMOCTM  NONynpoBOAHMKOB, 3aBMCUMOCTM  NMPOBOOAMMOCTU
nonynpoBoAHMKOB OT TemnepaTtypbl U OCBELWEHHOCTH, pa3finymnax B
Xapakrtepe npoBoAMMOCTU MeXxay nNpoBOAHMKaMK, NonynpoBogHUKaMu
N OUANEKTPUKAMU U obnactb npuMeHeHud NnonynpoBoaHUKOB.

Tema 3.4. MarduTtHoe
none.

BbluucneHune cun, 4eNCTBYIOWMUX HA NPOBOAHUK C TOKOM B MarHUTHOM
none. BbluucneHwe cun, OENCTBYIOWMX Ha 3reKTpUYeckun 3apsg,
OBWXYLLIMIUCA B MarHMTHOM norne. VccnegoBaHwe — ABREeHWU
ANEKTPOMarHUTHON MHAYKUMW, CaMOMHAYKUMW. BbluncneHve sHepruu
MarHWTHOro nons. O6bscHeHne npuHuuna aencreunsg
anektpoasuratensi. O6bsCHeHME NpuHUMNA AENCTBUA reHepaTopa
3MNEeKTPUYECKOro  TOKa M 3NeKTpousMepuTenbHbIX — NpUOOPOB.
OOGbsicHeHME poOnM MarHUTHOro nonst 3eMnu B XKW3HW pacTeHuNn,
XMBOTHbIX, 4ernoBeka. [lpuBegeHne MpuUMEpPoOB  NPaKTUYECKOro
NPUMEHEHNST U3YYEHHbIX SIBMEHWUA, 3aKOHOB, MPUOOPOB, YCTPOMCTB.
MpoBeneHune CpaBHUTENBLHOIO aHanusa CBOWCTB
ANEKTPOCTaTUYECKOro, MarHUTHOIO U BUXPEBOTO 3NEKTPUYECKNX NOMeN.
Ob6bsAcHeHMe Ha NpYMepe MarHUTHbIX ABAEHUA, MoYeMy PU3NKY MOXHO
paccMaTpvBaTth Kak MeTaguCLMNInHY.

Tema 3.5. YMeHune paccuntbiBatb O4C anekTpoMarHUTHOM MHAYKUMK 1

OnekTpomMarHuTHas aHanuanpoBaTb NPUYNHBI BOSHUKHOBEHUSA U CYLLLECTBOBAHUS SABNEHNS
QNEeKTPOMarHUTHON MHOYKLUU.

VHAYKUMS. P AyKd

Paspnen 4. KonebaHusa n BOMHbI

Tema 4.1. MexaHundeckne
KonebaHus 1 BOJHbI.

MccnenoBaHune 3aBMCUMMOCTM nepuoga kornebaHuin matemMaTu4ecKkoro
MasiTHUKA OT €ero [A/MHbl, Maccbl W amnauMTyabl  kornebGaHu.
WccnenosaHune 3aBMCMMOCTU nepuoga konebaHui rpysa Ha npyxuHe
OT €ro MacCbl W >XECTKOCTM NpYXuHbl. BbluucneHne nepuopa
konebaHui MaTeMaTMYECKOro MasiTHMKA MO M3BECTHOMY 3HAYEHWUIO ero
OnvHbl. Bbluncnenne nepuopa konebaHui rpysa Ha NpyXuHe Mo
N3BECTHbIM 3HAYEHUSIM €ro0 MacChl U XECTKOCTU NPYXUHbI. BoipaboTka
HaBbIKOB  BOCMPWHUMATb, aHanuMaupoBaTtb, MepepabaTbiBaTe MU
npeaobaenaTe UHGOPMaUMIO B COOTBETCTBUM C MOCTaBEHHLIMU
3agavamu. MpuBeneHune npumepoB aBToKOnebarTenbHbIX
MexaHun4eckux cuctem. MNMpoeegeHne knaccuukaumm konebaHumn.

Tema 4.2. Ynpyrue
BOJIHbI.

nccnegoBaHue OSIMHbI 3BYKOBOW BOSHbBI MO pesynbTatam HabnogeHun
NMHTepdepeHLnn 3BYKOBbIX BOJTH. Ob6bscHeHne SABITEHUN
MHTepdEepeHUun n audpakumm MexaHndeckux BosnH. MNpeacraenexHve
obnacten  NpuMMEHeHWs  ynbTpasByka W  NepcnekTuBbl  €ro
NCMONb30BaHMA B Pa3fNYHbIX 061acTax Hayku, TEXHUKU, B MEAULMHE.
Na3noxeHne cyTm  SKorormyeckux  npobnem,  CBSA3aHHbIX C
BO3ENCTBMEM 3BYKOBbIX BOSIH HA OPraHn3m YesioBeka.

Tema 4.3.
OneKTpOMarHUTHbIE
KonebaHus.

PacueT oamnekTpoemKocTM KOHAeHcaTopa. PacyeT WHOYKTMBHOCTU
KaTywkun. KccnepoBaHvne SBMEHWsI 3MEKTPUYECKOro pes3oHaHca B
rnocnenoBaTefibHON uenmu. MpoBeaeHue aHanormm Mexay
PUNYECKMMM  BENUYMHAMMW, XaPaKTEPUIYIOLUNMN MEXAHUYECKYID U
3NEKTPOMarHuTHyto KornebartenbHble CUCTEMBbI. PacyeT 3Ha4YeHun cunbl
TOKa W HanpsbkeHWst Ha 9feMeHTax UenuM MepeMeHHOro TokKa.
MccnepgosaHue npuHUMna gencteuns TpaHcdopmartopa. MiccnegosaHme
npvHUUNa OEeNCcTBMS reHepaTopa NepeMeHHoro Toka. Vcnonb3oBaHue
MHTepHeTa ans noucka WHgopMauum O COBPEMEHHbIX cnocobax
nepegayv SMNeKkTpo3HepPrm

Tema 4.4.
OneKkTpoMarHUTHbIe
BOJTHbI.

OO6bsACHEHME NPUHUUNMANBLHOIO pasnuuns NpUpoabl  YNPYyrux wu
3MNEKTPOMAarHUTHbIX BOMH. M3noxeHne cyTu 3KONMOrnyeckmx npobnem,
CBSI3@HHbIX C 3EeKTPOMarHUTHbIMKM  KonebaHusMn U BONHaMMU.
OObsiCHEHME pONM  3MNEKTPOMAarHUTHbIX BOMH B COBPEMEHHbIX
nccnenoBaHusix BceneHHonm.

Paspen 5. Ontuka

Tema 5.1.

‘ I'IpmmeHeHme Ha NPakTuKe 3aKOHOB OTpaXXeHuA 1 npenomsieHnd ceeta
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Feomepr-leCKaﬂ OMNTHUKa.

npy peweHnn 3agad. OnpegeneHve  CnekTpanbHbIX — FPaHWUL
YYBCTBUTENMBLHOCTM  YENIOBEYECKOrO  [ras3a. YMEeHMe  CTpOouUTb
n3o0paxeHus NpeaMeToB, JaBaeMble NMH3amn. PacyeT pacctosiHus ot
NWH3bI 00 n306paxeHusa npegmeTa. PacyeT onTMYeckom Curbl NUH3bI.
M3mepeHne dhOoKYCHOro pacCTOAHUS NUH3bI.

Tema 5.2. BonHoBas
onTuKa.

3HaHWe onpegeneHWn U CBOMCTBA SBMEHUA MHTepdepeHuun,
Audppakummn, nonapusauum M OUCNEPCUM SIEKTPOMArHUTHBIX BOJSH.
MpuBeneHne NpMMEpoB MOSBIEHUS B NPUPOAE U UCNOMNb30BaHUSA B
TEXHUKE 4ABMEeHUA wHTepdepeHumn, andpakuun, nonspusauumn u
aucnepcum ceeTa.

Pasgen 6. OnemMeHTbl KBAHTOBOW (PU3NKMN.

Tema 6.1. OcHoBbI
cneumanbHon Teopum
OTHOCUTESNbHOCTM.

3HaHMe OCHOBHbLIX  MOHATUN, MeTogoB U 3aKOHOB  Teopuun
oTHocuTenbHocTn, OObACHEHWE OTHOCUTENBHOCTU NPOMEXYTKOB
BpeMeHN, OTHOCUTENTbHOCTU OJTNHbI Tes.

Tema 6.2. KBaHTOBag
onTuKa.

Ob6bsicHeHne doToadpekta. PacyeT mMakcumarnbHOW KUHETUYECKOWN
3HEeprMM  9neKTpoHOB  Npu  dpoToanekTpuyeckom  adypekTe.
OnpepeneHne paboTbl BbIXO4a 3MEKTPOHA NO rpadouky 3aBUCUMOCTM
MaKkCMMarnbHON KMHETUYECKON SHeprnn OTOSMEKTPOHOB OT YacTOTbl
cBeta. OOBbSICHEHME KOPMYCKYMsSPHO-BOITHOBOrO [Jyanv3ma CBOWCTB
¢doToHOB. OObBbACHEHME pOnM KBAHTOBOW ONTUKM B  pasBuUTUU
COBPEMEHHOW (PUSUKN.

Tema 6.3. ATomHas
domsuka.

PacuyeT yacTtoThl 1 AONYHbI BOJNMHbI CMYCKaeMoro ceeTta npu nepexoae
aToma BOOOpOAa M3 O4HOMO CTaLMOHapHOro COCTOSHUSA B Apyroe.
O6bsicCHEHME NPOUCXOXAEHMSA NIMHENYATOrO CNeKTpa aToma Bogopoaa
N pasnnyna nuHen4aTbIX CNEeKTpOB pPa3finyHbIX ra3os. anBe,D,eHI/Ie
NPYMepPOB MCMNONb30BaHUS Nasepa B COBPEMEHHON Hayke N TEXHUKE.
Mcnonb3oBaHne NHTepHeTa Anst noucka nHdopmaumm o
nepcnekTMBax NpUMeHeHus nasepa.

Tema 6.4. ApepHas
domsuka.

Pacuet aHeprum cBAsn atomMHbix sgep. OnpeaeneHve 3apsiga u
MacCOBOr0 4ucria aTOMHOrO $4pa, BO3HMKAOWEro B pesynbraTe
paguoakTMBHOro pacnaga. BermncneHme sHeprum, ocBoboxgaroLencs
npu paguoakTMBHOM pacnage. OnpegeneHne NpPOAYKTOB SAEpPHOWN
peakumn. BblumcneHne asHeprun, ocBoboxparowencs npu aaepHbIX
peakuusix. NMoHMMaHMe NpPeumyLLECTB U HEAOCTATKOB MCMNONb30BaHUS
aTOMHOW 3HEPru U UOHU3NPYIOLLUX M3NYYEHMIN B MPOMbILLNEHHOCTH,
MeauuuHe. ManoxeHne cyTu 3KONOrMYEecKMX nNpobriemM, CBA3aHHbIX C
ovonormyecknm OencTBnMEM paguoakTUBHbBIX M3nydeHui. MNpoeegeHue
Knaccudpmkaumm  anemMeHTapHbIX YacTuy Mo uMX  OU3NYECKUM
XapakTepuctukam (macce, 3apsgy, BpEMEHU XXU3HW, CMINHY U T. 4.).

Pa

sgen 7. CTPOEHME BCEIEHHOM

CtpoeHune ConHe4yHom
CUCTEMBI

O6cyxaeHne ctpoeHnst CoOnMHEYHOM CUCTEMBI.
OsHakomneHve C nMnaHetTaMm W ManbiMKM  Tenamu
ConHeyHon cuctemsl, cuctemon 3emnsa —JlyHa.
Mcnonb3oBaHne WIHTepHeTa AOnsi noucka usobpaxkeHui
KOCMUYECKNX OOBLEKTOB UM WMHGopMaumm 06  umx
0COBEHHOCTSX.

PaboTa co 3Be3gHbIMU KapTamMu.

3sontoumna BecenenHon

PaccmoTpeHne  knaccudukaumm — 3Be3d.  M3ydeHue
0COBEHHOCTEN CneKTparbHbIX KNaccoB 3Be3A.
OnpegeneHve 3Ha4yeHMst 3HaHWA O Hawen u Apyrux
ranakTvkax ang pasBuTuUsa Hayku 1 Yenoseka.
O6cyxaeHne BO3MOXHbIX cLueHapueB 3BONIOLUMN
BceneHHon. O6bsiCHEHME MOAENM pacLMpsioLLEncs
BceneHHow.

OnpeneneHve 3HayeHWs COBPEMEHHbIX 3HAHWA O
BceneHHon ons ocBoeHus npodeccuin 1 cneynansHOCTEN

cpenHero npoeccrMoHansLHoOro 06pasoBaHs
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7. OMNMUCAHUE YHMEBHO-METOOANYECKOIO U MATEPUAJIbHO-
TEXHWYECKOIO OGECNEYEHNA OBEPA30BATENbHOWU OAEATENBHOCTW.
7.1. MaTepuanbHO-TeEXHUYECKOe obecneyeHne

Peanusauua nporpammbl gncumnivHbl «®Pusmnka» TpebyeTr Hanuumsa ydebHoro
kabuHeTa ¢ JOCTynom B IHTEpHeT.

MomeweHne KabuHeTa yooBsneTsopseT TpeboBaHNAM CaHuTapHo-
anugemuornornyecknx npasun n HopmatmeoB (CaHlluH 2.4.2 Ne 178-02) n ocHalleHo
TMNOBbIM OOOpyZoOBaHMEM, TOM 4ucne y4dyebHonm mebenbito M cpeacTtBaMmyn oOyveHUs,
AOCTaTOYHbIMW ON151 BbINOSIHEHUS TpeboBaHW K YPOBHIO MOAMOTOBKM obydatowwmxcs. B
KabuHeTax [OO0/MKHO ObITb MynbTUMeaunHoe obopyaoBaHue, MOCPenCcTBOM  KOTOPOro
y4acTHUKM obpa3oBaTenbHOro npolecca MoryT npocMaTpuBaTb BU3yasibHYHO MHopMaLmio
no M3y4aemon guUcuuniMHe, co3gaBaTtb NpeseHTauuun, Bugeomatepuansl u T. N.B cocTtas
y4ebHO-MeTOANYECKOro U MaTepuanbHO-TEXHUYECKOro obecneyeHmst nporpaMmmbl y4ebHowm
ancumnnnuHbl «Pnsnka» BXoanaT:

* HarnggHble nocobus (KOMNNeKTbl y4ebHbIX Tabnuvu, NnakaTos U T. M.);

* NHPOPMALMOHHO-KOMMYHUKaLMOHHbIE CPeaCTBa;

* 9KpaHHO-3BYKOBblE NOCOOUS;

* 9NEeKTpocHabXeHne kabuHeTa;

* TEXHMYECKME cpeacTBa obyyeHus;

* [AeMOHCTpauuoHHoe obopyaoBaHve (obwero HasHadeHns U TemaTudeckue
Habopbl).

7.2. WHdopmaumoHHoe obecnevyeHne obyveHus
MNMepe4yeHb y4eOHbIX n3gaHnn, UHTepHeT-pecypcoB, AONOSTHUTENTbHOMN
nutepaTtypbl

B 6nbnnoTteyHbin poHg BXogaT ydebHuMKK, y4ebHo-MmeToanyeckue komnnekTsl (YMK),
obecneynBaroLLmMe OCBOEHUE y4ebHOW ANCUMNUHLI «Pu3nka», pekoMeHOOBaHHbIE WUIn
AonylWeHHble  Ons UCMNOMb30BaHMA B NpodecCuoHanbHblX — obpasoBaTenbHbIX
opraHusaumsax, peanusylowmx obpasoBaTenbHylo nporpammy cpegHero  obuiero
obpasoBaHna B npegenax ocsoeHuss ONOI CIMNO Ha 6a3e OCHOBHOrO o6Luiero
obpasoBaHus.

BrubnnoTtedHbln oHO MOXeT ObiTb OOMOSMHEH 3HUMKIIONEAUAMU, CripaBOYHMKaMMU,
HaY4YHOM N Hay4YHO-MONYNSIPHOM NUTepaTypon 1 apyrmmm nocobusamm no pusmke.

B npouecce ocBoeHnsa nporpammbl y4ebHOW AucunniuHbl «Pusnka» CTyAEHTbI
AOIMKHBbI UMETb BO3MOXHOCTb JOCTYMNa K 3MEeKTPOHHbIM y4ebHbIM MaTepuanam no gusuke,
nmerLwmnmMcsa B cBO60AHOM AocTyne B ceTh IHTepHET (3NEKTPOHHBIM KHUraMm, NpakTuKymam,
Tectam, maTtepuanam EN3 v gp.).

PekomeHayeman nuteparypa:
[Ona obyvarowmxcs

a) OCHOBHas nuTeparypa:

®dusnka. 10 knacc. YyebHuk. basoBbin 1 yrnyoGnéHHbin ypoBHn /| Msknwes [.A.,
BbyxoBues b.b., Cotckmii H.H. / MNMopg pea. MNapdeHTeeBon H.A. — M.: lNpoceeLlenune, 2023 —
416 c.

®dusnka. 11 knacc. YyebHuK. basoBbii 1 yrnybnéHHbin ypoBHU /Msakuwes [M.A.,
ByxoBues b.b., Yapyrun B.M. / MNopg pega. MapdeHtbeBon H.A. — M.: lNpoceelieHune, 2023 —
399 c.

0) pononHuTenbHasa nuTepartypa:
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PbimkeBud A.l. ®dusmka. 3agadHmnk. 10—11 kn.: nocobue ansa obuieobpasosar.
yupexaeHun / A.lN. PeimkeBuy — M.: Ipoda, 2017 — 188 c.

TawnbikoBa-bywkesuy, N.N. dusnka : y4ebHuk : B 2 4. / U.N. TawnbikoBa-byLikesuy.
— 2-e u3a., ucnp. — MuHck : Bolwanwas wkona, 2014. — Y. 1. MexaHuka. MonekynapHas
du13nKa U TepMoanHamMuKa. ANeKTpn4ecTBo n marHetuam. — 304 c. : un., cxem. — Pexum
poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=235732 (naTa
obpaweHus: 01.10.2020). — bBubnuorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). - ISBN 978-
985-06-2507-6. — TEKCT : 9NEeKTPOHHBbIN.

TawnbikoBa-bywkesndy, .. dusmka : y4ebHuk : B 2 4. / N.N. TawnbikoBa-
ByuwkeBuy. — 2-e n3g., ucnp. — MmnHck : Belwanwas wkona, 2014. — Y. 2. Ontuka. KsaHToBas
dumsunka. CTpoeHue n pusmyeckne CBoMCTBa BellecTBa. — 232 C. : Un., CxeM., Tabn. — Pexum
poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=460883 (naTa
obpaweHus: 01.10.2020). — bubnuorp. B kH. — ISBN 978-985-06-2506-9 (4. 2). - ISBN 978-
985-06-2507-6. — TEKCT : 9NEeKTPOHHbLIN

Onsa npenonaBaTteneun

1. Teopus n meToamka obyyeHuns guauke : y4edbHoe nocobue : [16+] /
H.B. N'pebeHHnkoBa, M.I1. JlaHkuHa, O.E. JleBeHko, H.[". 3NCcMOHT ; nog obw. pea. M.I1.
JTaHknHoM ; OMCKUIM rocyaapcTBeHHbIN yHuBepceuteT um. ®. M. [loctoesckoro. — OMcK :
Owmckui rocygapctBeHHbIn yHuBepeuteT um. ©.M. octoesckoro, 2017. — 160 c. : Tabn.,
cxeM. — Pexxum goctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=563143 (gaTa obpaLieHuns:
08.02.2021). — bubnwuorp.: c. 144-157. — ISBN 978-5-7779-2126-0. — TekcT :
ANEKTPOHHbIN.

2. JlykmaHoBa, A.P. MeToandeckne pelleHnsa No NpUMEHEHNI0 MHTEPHET PECYpPCoB
Ha 3aHATMAX No usnke / A.P. JlykmaHoBa ; ballkMpckmii rocyaapCTBEHHbIN
negarornyecknn yHusepcutet nm. M. Akmynnbl, UIHCTUTYT OU3NKN, MaTEMATUKN,
UM POBLIX N HAHOTEXHONOMMN 1 ap. — Yda : 6.1., 2020. — 54 c. : un. — Pexxum gocTtyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=594250 (naTa
obpalueHus: 08.02.2021). — TeKCT : INEKTPOHHbIN.

MHcpopmMaLMOHHbIE 3NeKTPOHHO-0bpa3oBaTefnibHble pecypcChbl
(MHTepHeT-pecypchbl)

1. BupTyanbHas obyvatowias cpega Moodle <https://edu.vsu.ru>.
2. OnEKTPOHHbIA  KypC Ans  OUCTaHUMOHHOro obyyeHus «dusmka (CINO
"porpammupoBaHne B KOMMbKOTEPHbIX

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

OBC "M3patenbcTtBa "flanb" https://e.lanbook.com

OBbC "YHuBepcuteTckasa 6ubnunoteka online" https://biblioclub.lib.vsu.ru
HauunoHanbHbIn undposon pecypc "PYKOHT" https://rucont.ru

OBC "M3patenbcTtBa "flanb" https://e.lanbook.com

OBbC "YHuBepcuteTtckasa 6ubnunoteka online" https://biblioclub.lib.vsu.ru
https://videouroki.net/blog/fizika/2-free_video/

http://mediadidaktika.ru/
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