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1. NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma obuieobpasoBaTenibHON y4yebHom OUCLUMINHbI «Pnsmka»
npegHasHayeHa pAna wm3ydeHuss B oObpasoBaTeNbHbIX OpraHu3auusax, peanusyroLmnx
obGpasoBaTenbHyl0 nporpamMmmy cpegHero obuwiero obpasoBaHus B npegenax OCBOEHMUS
OCHOBHOW npodgeccmnoHansHon obpasoartensHon nporpammbl CMO (OMNMOI CrO) Ha 6ase
OCHOBHOrO o6Liero o6pasoBaHus Npy NOArOTOBKE CNELManNnMCcToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuwiero 06-
pa3oBaHus, NpeabaBNAEMbIX K CTPYKTYPE, COAEPXKaHMIO U pe3yfibTaTaM 0CBOEeHUS y4ebHOM
ANCUMNNKUHBI, C y4eToM heaepanbHon obpasoBaTenibHON NporpaMmmbl cpeaHero obLuero
obpasoBaHus

B copepxaHuu nporpammbl y4TeHbl TpeboBaHus defeparnbHOro rocygapCTBEHHOMO
obGpasoBaTtenpHOro  crtaHgapTa no  nonyyaemomu crneumanbHOCTH CpeaHero
npodeccrnoHanbHOro obpasoBaHus.

CogepxaHue nporpammbl «Pu3anka» HanpaBneHO Ha AOCTWXKEHWE CnenyloLlmx
ueneu:

- OCBOEHME 3HaHUN O (yHAAMEHTanbHbIX (PU3NYECKMX 3aKOHaxX W MNpUHUMNAaXx,
nexawux B OCHOBE COBPEMEHHON (OM3MYECKOW KapTUHbl MUpa; Haubornee BaXKHbIX
OTKpbITMAX B 06nacTu omsmkmn, okasaBLUNX onpeaensaioLiee BNnMaHMe Ha pasBuTne TEXHUKK
N TEXHOSOMMKN; METOAAaxX Hay4YHOro NO3HAHUA NPUPOAbI;

- OBNageHne yMeHusMU npoBOAUTb HabGMAEeHMs, nnaHMpoBaTb W BbIMOMHATb
9KCMNEepPUMEHTHI, BblABUraTb MNOTE3bl U CTPOUTb MOLENU; MPUMEHSTb NOSyYEHHbIE 3HaHUSA
no cusunke ona obbsaAcCHEHNA pa3HOOOpa3HbIX PU3NYECKMX SIBIEHUN N CBONCTB BELLECTB,
NMPaKTUYECKOro  MUCMOMb30BaHUS  (OU3NYECKUX 3HaHMK; OUEeHMBaTb [JOCTOBEPHOCTb
€eCTeCTBEHHOHay4YHOM Hpopmaumu;

- pasBuTUE MO3HaBaTellbHbIX WHTEPECOB, WHTENMEKTyanbHbIX W TBOPYECKUX
cnocobHocTen B npouecce MNpuobpeTeHnss 3HaHuUKM no usnke € UCNONb3OBaHUEM
pasnUYHbIX UICTOYHMKOB MHGOPMaLMN N COBPEMEHHBIX MHPOPMALMOHHBLIX TEXHOMOMNIA;

- BOCMUTaHWEe YyOEeXOEeHHOCTM B BO3MOXHOCTM MNO3HAHUS 3aKOHOB MPUMPOAbl W
NCNONb30BaHMA OOCTWXKEHUN (PU3nKn Ha 6naro pasBUTUA YenoBEeYECKOW UMBUMM3aLUK;
HeobXxoAMMOCTM COTpygHMYEeCTBa B MpOLECCE COBMECTHOrO BbINOSIHEHUS 3ajad,
YBaXUTENbHOMO OTHOLIEHUS K MHEHWIO ONMnoHeHTa npu  obcyxaeHun npobrnem
€CTECTBEHHOHAY4YHOro  COAEpXaHus; TOTOBHOCTM K  MOpParbHO-3TUYECKON  OLEHKe
NCNOSb30BaHMSA HayYHbIX AOCTUXKEHUIN, YYBCTBA OTBETCTBEHHOCTM 3a 3aLUMTY OKpYKatoLLen
cpeabl;

- MCMOMb30BaHNE NMPUOBPETEHHbIX 3HAaHUM U YMEHUIN OIS PeLleHns NPakTUYeCKnx
3a4a4y  MNOBCEOHEBHOM M3HWU, obecnevyeHns 6e30MacHOCTU COOCTBEHHOM  KU3HMW,
paunoHanbHOro NPMPoaoNoSib30BaHMSA U OXpPaHbl OKpYXXatoLLen cpeapl.

B nporpammy BKnto4eHbl KOMNETEHUMKN, HEOOXOANMbIE AN KAYECTBEHHOIO OCBOEHNS
OCHOBHOW npodeccunoHanbHon obpasoBaTenbHon nporpammbl CIMNO Ha ©6a3e OCHOBHOro
obwero obpasoBaHuA C MonyyYeHnem cpegHero obuiero obpasoBaHUA — MporpaMmmbl
noaroToBKU crieumanucToB cpegHero 3seHa (MMNCC3):

2. ObLUASA XAPAKTEPUCTUKA

B ocHoBe y4ebHON gmucumnnvHbl «Dusmnkay» NexmnT yctaHoBka Ha (oOpMUPOBaHUE Y
obyyaeMbix cucTeMbl 6a30BbIX MOHATMI (PU3MKM W NPencTaBfeHMn O COBPEMEHHOM
P13nMYeCcKon KapTUHe MUpa, a Takke BblpaboTka yMEHU NPUMEHSTb (PU3NYecKne 3HaHus,
Kak B npodeccroHanbHOn OeATenbHOCTH, Tak 1 ANS peLleHNs XU3HEeHHbIX 3a4au.
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MHorve nonoxeHusi, pasBMBaeMble (U3UKOW, paccMaTpuBalOTCH Kak OCHOBa
CO34aHNSA M UCMOMb30BaHUS MH(POPMALIMOHHBIX U KOMMYHUKAUWOHHbLIX TexHonornn (UKT)
— OAHOro 13 Haubonee 3HaYUMbIX TEXHOMOrMYEeCKUX AOCTUXKEHUN COBPEMEHHON
uuBMnNn3aunn.

dusvka [gaeTr KIY K MOHMMAHUK MHOMOYUCHEHHBIX SBIEHUA W NPOLECCOB
oKpyxatowero mvpa. B dusmke opmupyroTCAa MHOrMe BUAbl OEATENbHOCTU, KOTopble
UMeIT npeameTHbIN xapaktep. K HAM B nepByl0 ovepedb OTHOCATCA: MOAENUpOBaHue
OOBHEKTOB M MNPOLECCOB, MNPUMEHEHWE OCHOBHbIX MEeTOOOB MO3HAHWUS, CUCTEMHO-
WHPOPMAUNOHHBLIN aHanua, opMynupoBaHue rmnoTes, aHanm3 U CUHTEe3, CpaBHEHue,
obobuieHne, cuctematmsaums, BbIBEHWE MNPUYMHHO-CNEACTBEHHbLIX CBSA3EW, MNOUCK
aHanoros, ynpasnieHne obbektamu u npoueccamu. VIMEHHO 3aTa gucumninHa nos3sonsaeT
NO3HAKOMUTb CTYAEHTOB C HAaY4YHbIMWU METOL4aMM MO3HAHWUA, HAYYUTb UX OTNNYaTb rNNoTesy
OT TEOpUn, TEOPUIO OT SKCNEPUMEHTA.

®un3snka numeeT oYeHb BonbLLOe M BCeBO3pacTaloLlee YNCIO MEXAUCUUNITMHAPHBIX
cBs3eln, NPUYEM Ha YPOBHE, KaK MOHATUMHOINO annaparta, Tak u MHCTpyMeHTapus. CkaszaHHoe
no3BonseT paccmaTpuBatb U3NKY Kak MeTagucuuniuHy, KoTopas npegocTaBnsaet
MeXOMCUUNIIMHAPHBIV SA3bIK ANA ONMCaHUs Hay4YHOW KapTUHbI MUpa.

dusnka aBnsetTca cuctemoobpasyowmm (akTopoM AN eCTECTBEHHO-HaYYHbIX
y4ebHbIX NpegMeToB, MOCKONbLKY (hrnsnveckmne 3akoHbl fiexkaT B OCHOBE COAEPXXaHUA XUMUMK,
6uonoruu, reorpacum, aCTpOHOMUN U cneumanbHbIX QUCUUMNNANH (TEXHMYECKaa MexXaHUKa,
ANIEeKTPOTEXHUKA, 3NEeKTpoHMKa W Ap.). YdyebHaa aucumnnunHa «®dusmka» cosgaet
yHUBepcanbHyto 6asy ana  wmsydeHuss obwenpogeccumoHanbHblX W cneunanbHbIX
ANCUMNNWH, 3aKnagbiBasa pyHOaMeHT Angd nocnegytowero obyyeHust CTy4eHTOB.

O6nagast normyeckon CTPOMHOCTBID M ONUPasiCb Ha 3KCMEpPUMEHTarnbHblE aKTbl,
yyebHaa gucuunnvHa «®usmka» dopmupyeT Yy  CTYAEHTOB MOASIMHHO  HaydHoe
MUpPOBO33peHne. dusnka ABMsSEeTCs OCHOBOM yYeHUst O MaTepuanbHOM MuUpe U peluaet
npobnemsbl 3TOro Mupa.

3. OMUCAHWE MECTA YYEBHOW OUCLUUNIIMHBI B YYEBHOM NJTAHE

YyebHasa gucumnnmHa «dusmka» aBnaetca yd4ebHbIM NpegMeToM M3 yucna obLumx
ANa BKIKOYEHMs1 BO BCe y4yebHble nnaHbl npeameTHon obnactm «EcTtecTBeHHO-Hay4Hble
npeameTbl» PIrOC cpeaHero obuero obpasoBaHus.

YyebHas pgucumnnmHa «®Pusmka» um3ydaetcsa B obueobpasoBaTtenbHOM LMKNe
ydyebHoro nnaHa OOl CINO Ha 6a3e ocHoBHOro obuiero obpasoBaHnsa C NonyyYeHnem
cpegHero obuiero obpasosaHus MNMCCS.

B yyebHbix nnaHax MNMNCC3 mecto yyebHoOM aucumninunHbl «dPusmka» - B CocTaBe
obuieobpasoBaTeribHbIX Y4€OHbIX 6a30BbIX AUCUMNNNH, hopMUMpPYyEMbIX N3 0b6A3aTeNbHbIX
npeameTHbIX obnacten ®IrOC cpegHero oduiero obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHne cogepxaHus y4ebHonm aucumnnuHbl  «dusmka» obecneymBaeT
AOCTWXeHue CTyeHTaMmu cneayrowmnx pesynbTaTos:

NINYHOCTHbIX:

- 3HaHUM N YMEHUA OEeMOHCTPUPOBATL Ha Npumepax porfib U MeCTo (PuU3nKn B
hOpPMMPOBAHUN COBPEMEHHON HAaY4YHOW KapTUHbI MUpa, B pasBUTUM COBPEMEHHOWN TEXHUKM
N TEXHONOMM, B NPakTUYeCKON OeATENbHOCTU N0AEN;

- BnageHve (usnyeckn rpamMoTHbIM MNOBeAeHMEM B  MNpodheccnoHanbHON
AeatenbHocTu 1 6bITy npu obpaweHun ¢ npubopamm 1 yCcTponcteamu;

- YMEHMe WUCNoNb30BaTb [AOCTMXKEHUS COBPEMEHHOMW (PU3NYECKON HAyKMm WU
PU3NYECKMX TEXHOMOIMA ANSA MOBLILLEHNSI COOCTBEHHOIO MHTENNEKTYanbHOro pas3BuUTUSB
BblIOpaHHOW nNpodeccrnoHanbHoOM AeATEeNbHOCTY;
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- YMEHMe camocToATeNbHO [o06biBaTh HOBble Ans cebs pusmyeckue 3HaHUS,
NCNosnb3ysa A58 3TOro AOCTYMNHbIE UCTOYHUKN MHOpMaLni;

— YMeHWe BbICTpavMBaTb KOHCTPYKTUBHbIE B3aUMOOTHOLIEHUA B KOMaHae no
pelleHunto obLumx 3agav;

- YMeHue ynpaBnsaTb CBOEW MNO3HaBaTesflbHOM [OeATENbHOCTbIO, NPOBOAUTb
CaMOOLEHKY YPOBHSA COBCTBEHHOIO MHTENMEKTYaNnbHOro pasBuTuUs;

MeTanpeaMeTHbIX:

— YMEHWe AeMOHCTPUPOBATL Ha NpMMepax B3auMOCBSA3b Mexay OU3NKOn 1 Apyrumu
€CTECTBEHHbIMW HayKamMu;

— YMEeHUWe ycTaHaBNnBaTb B3aMMOCBSA3b €CTECTBEHHOHAYYHbIX SIBIEHUIN U MPUMEHSTb
OCHOBHble (h13Myeckne mogenu ansa onucaHnst U1 06 bACHeHUN

- YMEHWe MCnonb3oBaTb pasfnyHble BUAbl NO3HABaTENbHOW OeATenbHOCTU AN
pelweHns U3nN4ecknx 3agad, NMPUMEHSITb OCHOBHbIE MeTOAbl MO3HaHUA (HabnwaeHwus,
ONUCaHns, U3MEPEHUS, IKCNEPUMEHTa) ANA U3yYeHUs PasfnyHbIX CTOPOH OKpyXatoLlen
AEeNCTBUTENBHOCTY;

— YMEHMe U1CMomnb30BaTb OCHOBHbIE WHTENNeKTyarnbHble onepauun: NocTaHoBKa
3agayn, opmynupoBaHue runoTes, aHanmuM3 W CUHTE3, CpaBHeHue, o00obLieHue,
cucTemMaTusauus, BbISIBIIEHUMS MPUYUHHO-CNEOCTBEHHbIX CBS3€W, MouUcKa aHaroros,
opMynnpoBaHNA BbIBOAOB OS5 U3YYEHUSA pasfnyHbIX CTOPOH (bm3nyecknx O6bEKTOB,
SABNEHUA U NpPOLECCOB, C KOTOPbIMW BO3HUKAET HeoOXOAMMOCTb CTarnkumBaTbCA B
npodeccuoHaneHomn cepe;

- YMEHWe M1CMNoMb30BaTh PasfiMyHble WCTOYHWKMA AN NofyvyeHus usmyeckon
MHdOpMauuK, oLeHnBaTb ee A0CTOBEPHOCTb;

- YMEHWe aHanu3anpoBaTb 1 NPpeAcTaBNATb UHPOPMALUIO B pasnnYHbIX BUOAX;

npeaAmMeTHbIX:

— 3HaHuWe N npeacTaBneHne ponn PuUsnkn B COBPEMEHHOW Hay4YHOW KapTUHE MUpPa;

- MOHMMaHWe PU3NYECKON CYLLIHOCTM Habngaembix BO BceneHHon siBneHnin, ponu
du3nkn B PopMMpoBaHUM Kpyrosopa M (OYHKUMOHANbHOMW rPaMOTHOCTM 4enoBeka Ans
peLleHns NpakTU4ecKnx 3agay;

— 3HaHWe ocHoBoMnonararLWmx PU3NYECKUX NOHATUIA, 3aKOHOMEPHOCTEWN, 3aKOHOB U
Teopuu;

-yMeHMe UCnonb3oBaTb PU3NYECKYI0 TEPMUHONOTNIO U CUMBOSIUKY;

— YMEHMEe NPUMEHATb OCHOBHblE MEeTOAbl HAy4YHOro MO3HAHWS, UCMOSb3yeMble B
dusnke: HabnogeHne, onucaHne, UsSMepeHne, IKCNEPUMEHT;

- yMeHue obpabaTbiBaTb pe3ynbTaTbl U3MepeHun, obHapyxuBaTb 3aBUCUMOCTb
Mexay U3NYeCKMMU BeNUYUHaMK, OOBACHATL MOMyYeHHble pe3ynbTaTbl U Aenatb
BbIBOAbI;

- YMeHue peluaTb pmsmyeckune 3agayv;

— YMEHMEe NPUMEHATb MOMyYeHHble 3HaHUS O51s1 O6bACHEHUS YCNOBUA NPOTEKaHUS
du3n4ecknx dBNeHMn B nNpupoade, npodpeccnoHanbHONn cdepe M Ona NPUHATUA
NPaKTU4YECKNX PeLLEHU B MOBCEOHEBHOMN XNU3HWY;

5. COAEPXAHMUE

BBeneHue

®dusvka — pyHgameHTanbHaa Hayka o npupoge. HayyHbl MeToa MO3HAHUA Mupa.
B3anmocBasb mMexay uankon, actpoHoMuen u Apyrumn Haykamum. MeTtonbl Hay4HOro
nccrnegoBaHna ousndecknx aBrieHun. orpeHoCcTn namMepeHnin OUsnYecknx BeSTUYUH.
MogenupoBaHue sBREHUA U MNPOLECCOB MpuMpoabl. 3aKOHOMEPHOCTb M CryYamHOCTb.
paHMuUbl NPUMEHMMOCTU U3NYECKOro 3akoHa. Pusmyeckme Teopum W NPUHLUMUN
cooTBeTCTBUA. Porib 1 Mecto pu3mkm B OPMUPOBAHUM COBPEMEHHON Hay4YHOW KapTUHBI
MUpa, B NPaKTUYECKOM OeATENbHOCTU Ntoaen. 3HavyeHne prsnkm Npym 0CBOEHUN NPOeCCui
n cneuunansHocTten Cl10.



Pasgen 1. MexaHuka

Tema 1.1. KuHematuka. MexaHuyeckoe aBmkeHune. OTHOCUTENbHOCTb
MexaHuyeckoro aswkeHusi. Cuctema otcyé€ta. Tpaektopus. [lyte. [lepemelieHue.
PaBHOMepHOe npsaAMonuHenHoe aBuxeHne. CkopocTb. HepaBHOMeEpPHOE MPAMOSIMHENHOE
ABMXeHne. YckopeHue. PaBHOYCKOpeHHOe npsiMONuHenHoe aBuxeHne. CBobogHoe
nageHue Ten. BpalwiaTtenbHoe OBUXKEHME U ero KUHEMaTMYeckMe napameTpbl. CBA3b Mexay
YrnoBoOW U NNUHENHOW CKOPOCTSAMM.

[JdeMoHcTpauun: BMOEOPOSNMKA W Npe3eHTauMM HarnsagHo AEMOHCTpUpYoLLme
3aBNCMMOCTb TPaeKTopun OT BblibOpa CUCTEMbI OTCYETA, BUAbI MEXAHMYECKOTO OBWXKEHUS,
3aBMCUMOCTb YCKOPEHUS TeNa OT ero Macchbl 1 Cunbl, AENCTBYIOLLEN Ha Teno.

MpaKkTuyeckne 3aHATUA: peLleHe U aHanus 3agay, HanpasfieHHbIX Ha MOHUMaHue
N 3anoOMMHaHWE OCHOBHbIX 3aKOHOMepPHOCTEN U (POPMYyn PpaBHOMEPHOIO NPAMOSIMHENHOIO
OBWKEHUSl,  HEepaBHOMEPHOro  NPSMOSIMHEWHONO  OBWXEHWUS,  PaBHOYCKOPEHHOrO
NPAMOSIMHENHOIO ABWMXEHNS, PaBHOMEPHOIO BpalLaTeNbHOMO ABMXEHUS.

CamocTtosaTenbHasa paboTa: peweHue 3agad no teme 1.1. KnHematuka. lNogrotoBka
N YCTHOE BbICTYMNNEeHne ¢ pedepaTom.

Tema 1.2. OuHamunka. OCHOBHbIE MOHATUA OWHAMWKWU: MHEPUMSl, Macca, cuna.
3akoHbl HbloTOHa. 3akOoH BceMUpHOro TaroteHnda. Cuna TskecTu, cuna ynpyroctu. Bec,
HEBECOMOCTb.

HemoHcTpauuu: BNOEOPOSNKN, npeseHtauMm ©“  nNpUMepsbl, HarnagHo
AEMOHCTPUPYIOLLNE CIOXEHNE CUI, PAaBEHCTBO M NPOTMBOMONIOXHOCTL HanpasnieHnsa cun
AEeNCTBMS U NPOTMBOLAENCTBUSA, 3aBMCUMOCTb CWUMbl YNPYroctu oT gedopmaunn, cunbl
TPEHUHA, HEBECOMOCTb.

MpakTu4yeckne 3aHATUA: peLleHne U aHanus 3agaY, HanpasfeHHbIX Ha MOHUMaHue
N 3anoMmHaHMe 3akoHOB HblTOHa, cunbl ynpyroM gedopmMauuun, Cunbl TPEHUs,
LEHTPOCTPEMUTENBHOWM CUSIbI, CUMbl NPUTSKEHUS.

CamocTtosATenbHasa pabota: pewweHne 3agay no teme 1.2. lnHamumka. NoarotoBka
N YCTHOE BbICTYMNfeHne ¢ pedepaTtom

Tema 1.3. 3aKoHbl coxpaHeHUss B MexaHuke. Mmnynbc. 3aKOH COXpaHeHUs
umnynbca. KuHeTnyeckaa v noTeHuuanbHasi 3Heprus. 3akoH COXPaHEHUS 3HEpPruu.
MexaHunyeckasa paboTta. MexaHnyeckasi MOLWHOCTb. PeakTMBHOE OBUXEHME.

JeMoHcTpauun:  BMOEOPONMKW,  Mpe3eHTaumm W1 NpUMEPbl,  HarnsgHo
AEMOHCTpUpPYOLWNE nepexoqd MoTeHUManbHON 3HEpPrMM B KUHETUYECKYHD SHEpPrui U
obpaTHO, peakTUBHOE OBUXEHME.

MpakTu4yeckne 3aHATUA: peLleHne U aHanus 3agaY, HanpasfeHHbIX Ha MOHUMaHue
N 3aNnOMUHAHME 3aKOHOB COXPAHEHUS UMMYIbCa U SHEPTUK, a Takke PU3NYECKUX BESNNYMH
— paboTa 1 MOLLHOCTb.

CamocTtosATenbHaa paboTa: peweHne 3agad no teme 1.3. 3aKoHbl COXpaHEHUs B
MexaHuke. [logrotoeka U yCTHOe BbICTYNSNEHUE C pedepaTom.

Tema 1.4. Ctatmka m rupgpoctatuka. Ctatuka. LleHTp macc cuctembl Ten.
PaBHoBecue. [laBneHune. 3akoH MNackans. 3akoH Apxumeaa.

[JeMoHcTpauuu:  BUMOEOPONUKW,  Mpe3eHTaumm W NpUMEepPbl,  HarnsgHo
OEMOHCTpUpYoLLME NposiBfieHne 3akoHa ackans n Apxumega.

lMpakTnyeckue 3aHATUA: peELLEHME N aHann3 3a4ad, HanpaBfieHHbIX HA NOHMMaHue
N 3anoMnHaHue 3akoHa [Nackans n Apxumega.

CamocTtosaTenbHas paboTa: pelieHne 3agad no teme 1.4. Ctatuka v rmgpocraTuka.
lMogroToBka M YCTHOE BbICTYNIEHNE ¢ pedepaToMm.



Paspen 2. MonekynsipHasa dousnka u TepmogmHamMmmka

Tema 2.1. OCHOBbI MONEKYNAPHO-KUHETUYECKOWN TeoprUU. OCHOBHbIE MONOXEHUS
MONEKYNSAPHO-KUHETUYECKON TEeOopUN. Macca wn pasmepbl Monekyn. bpoyHoBckoe
apwxkeHne. Oudpdysmsa. Cunbl U 3HEPTUS MEXMOSEKYNAPHOro B3anmoaencrtems. CTpoeHune
raszoobpasHbiX, XMAKMX U TBepablX Ten. CKopoCTU ABWMXKEHUS MOMEKYN U UX U3MEPEHME.
MpeanbHbin ra3. [aeneHve rasa. OCHOBHOE YypaBHEHWE MONEKYNSAPHO-KMHETUYECKON
Teopuu ra3oB. Temnepatypa u ee namepeHue. FazoBble 3akoHbl. AGCONIOTHBIN HYNb Temne-
paTypbl. TepmogmMHaMmmyeckas LiKana TemnepaTypbl. YpaBHEHNE COCTOSAHUS naearibHOro
rasa. MonspHaga raszoBasi NOCTOSIHHas.

demMoHcTpauun:  BUOEOPONWUKW,  MNpes3eHTauMM W NpuUMepbl,  HarnsgHo
AEMOHCTpUpYoLMe BpOoyHOBCKOE ABMXKEHME YacTuL 1 anddysuto.

MpakTuyeckue 3aHATUA: peLleHre U aHann3 3agad, HanpaeneHHbIX Ha NOHUMaHWne
N 3anomMuHaHune ypaBHeHns MeHaeneea — KnanenpoHa, n3aotepmmnyeckoro, n3aobapHoro u
N30XOPHOro NPOLLECCOB.

CamocTtosiTenbHasa paboTa: pelweHne 3agad no teme 2.1. OCHOBbI MOMEKYIISIPHO-
KMHeTmn4yeckomn Teopun. NMNoarotoBka n yCTHOE BbICTYNSIEHNE C pedpepaToM.

Tema 2.2. OcHoBbl TepmoguHaMUKW. OCHOBHbIE MOHATUS W OMpPeAenieHus.
BHYyTpeHHss1 aHeprus cuctemol. BHYTpeHHSs aHeprus ngeanbHoro rasa. PaboTa u TennoTta
Kak bopMbl nepegadn 3Heprnn. TennoemMKocTb. YaenbHas TensioeMKoCTb. YpaBHeHue
Tennosoro 6anaHca. lNepBoe Hayano TepmoanHamuku. AguabaTHbl npouecc. MpuHumn
pencteus  Tennoson  MawwuHbl. KM Tennosoro asuratend. BTtopoe Havano
TepmoavHamukn. TepmoguMHamuyeckas Lkana TemnepaTtyp. XonoawuSibHble MalUWHBbI.
Tennosble asuratenn. OxpaHa npuMpoasbl.

OeMoHcTpaumMmn:  BMOEOPOSIMKW,  MNpe3eHTauuMm WU NpuUMepbl,  HarnsgHo
AEMOHCTPUPYIOLWNE W3MEHEHME [aBfeHUd rasa C W3MEHEHMEM TemnepaTypbl npwu
NOCTOSIHHOM 00beMe, N30TepMmnYEeCKNn N 3006apHbIA NPOLLECCHI, UBMEHEHWUE BHYTPEHHEN
3Heprum Ten npu coBepLLeHnn paboTbl, MOAENN TENNOBLIX ABUraTernen, KuneHne Boabl npu
NOHWXEHHOM [aBfeHUn, YCTPONCTBO M NPUHLUMN paboTbl NCUXpoOMeTpa 1 rurpomeTpa.

lMpakTnyeckue 3aHATUA: PELLEHME N aHaNM3 3a4ad, HanpaBfieHHbIX HA NOHMMaHue
N 3anoMmHaHWe (U3NYECKNX BennYMH TennoTa, paboTa, BHYTPEHHSIE 3Heprust Tena,
3aKOHOB MEPBOro M BTOPOro Havyana TepMoLMHaMWUKKW, U3ONPOLLECCOB B rasax, paboThbl
TENnoBbIX ABUraTeNen.

CamocrosiTenbHaa paborta: peweHve 3agad no Teme 2.2. OCHOBbI
TepmoamHamuku. NofrotoBka U yCTHOE BLICTYMNNEHME C pedhepaToM.

Tema 2.3. CBonctBa napoB U xuakocten. licnapeHwe u KoHOeHcauus.
HacbllWweHHble N HeHacbIWEHHbIE napbl U MX cBoucTBa. ABGCONIOTHaAS M OTHOCUTENbHas
BNaXXHOCTb BO3adyxa. Todka pocbl. KuneHue. 3aBUCUMOCTb TemnepaTypbl KUMEHUs OT
aasneHus. CBOWCTBa XWOKOCTEW. XapaKTEPUCTMKA >KUAKOrO COCTOSIHMS BellecTBa.
[MOBEPXHOCTHBIN CNOW XWUAKOCTU. QHEPrusi NOBEPXHOCTHOrO Crnosi. SBMAEHUs Ha rpaHuue
XUAKOCTU ¢ TBepAbiM TenoM. KanunnsipHole sBrneHus.

OemoHcTpauuu: BNOEOPONNKN, npeseHtauMm U NpUMepHbl, HarnsaHo
OEMOHCTPUPYIOLLME SIBIIEHUST UCNAPEHUS U KOHOEHCAUWUW, NMOBEPXHOCTHOrO HaTsKEeHus,
CMa4yMBaHUS U KanUNASPHOCTU XNOKOCTEN.

MpakTuyeckne 3aHATUA: peLleHne U aHanus 3agad, HanpasneHHbIX Ha NOHUMaHue
npouecca napoobpasoBaHnd, NOHATUSA BNAXXHOCTb BO34yXa U NMOBEPXHOCTHOE HATSXKeHue
XMOKOCTEN.

CamocTtosaTenbHaa paboTa: peweHue 3agady no teme 2.3. CBoMCcTBa NapoB U
xungkocten. MNogrotoBka 1 yCTHOE BLICTYNNEHUE ¢ pedepaToMm.
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Tema 2.4. CBoucTtBa TBepAbIiX Ten. XapakTepuctuka TBEPAOro COCTOSAHMS
BelllecTBa. Ynpyrue cBonctea TBepabix Ten. 3akoH [N'yka. MexaHu4eckne cBOMCTBa TBEPAbIX
Ten. TennoBoe paclumMpeHne TBepabix Ten 1 Xugkocten. NnaeneHne n Kkpuctannmsaymsi.

[JeMoHcTpauun:  BMOEOPONUKW,  Mpe3eHTaumm W1 NpUMepbl,  HarnsgHo
AEMOHCTpUpYOLLNE KpucTansibl, aMopdHbIe BELLECTBA, XUOKOKpUCTanInyeckme tena n mux
cBOWUCTBA.

MpaKkTuyeckne 3aHATUA: peLleHne U aHanus 3agay, HanpasfeHHbIX Ha MOHUMaHue
N 3anoMMHaHWE NPOLLECCOB NIaBfeHns, Kpuctannunaawmm n TeNNOBOro paclUMpeHna Ten.

CamocTtosATenbHas paboTa: pewleHne 3agad no teme 2.4. Ceonctea TBepAabiX TeN.
[MogroToBka M YCTHOE BbICTYNIIEHNE C pedepaToM.

Paspen 3. dnekTpoanHamuka

Tema 3.1. AnekTpocTaTuka. fABneHne anekTpmsauumn Ten. AnNeKTpudecknun s3apsa.
3aKkoH coxpaHeHus 3apsga. 3akoH KyrnoHa. OnekTpuyeckoe none. HanpshkEHHOCTb
anektpuyeckoro nond. MNpuHUMN cynepno3vuumn nonen ToyedHblix 3apsgoB. PaGoTta no
nepemeLLeHnio 3apsga, coBepllaemas cunamm anekTpudeckoro nond. lMoteHuman wu
pasHOCTb  noTeHumanoB. [loBepxHOCTM paBHOro noTeHumana. CeaAsb  Mexay
HaNPsXKEHHOCTBID W Pas3HOCTbIO  NoTeHumanoB. [1pOBOAHWMKM W OUINEKTPUKM B
aneKkTpuyeckoM nosne. InekTpoeMkocTb. KoHAeHcaTopbl M WUX COeOMHEHUs. JHeprus
3NEKTPUYECKOro Nons 3apshKeHHOro KoHaeHcaTopa.

HemMoHcTpaumn:  BMOEOPONWUKW,  MNpe3eHTauMM WU NpuUMepbl,  HarnsgHo
AEMOHCTPUPYIOLLME B3aUMOAEWCTBME 3apsPKEHHbIX Tesl, CBOWCTBA MNPOBOAHMKOB W
AN3NEKTPUKOB B 3fIEKTPMUYECKOM Nose.

MpakTuyeckue 3aHATUA: peLleHre 1 aHanns3 3agad, HanpasneHHbIX Ha NOHMMaHWe
N 3anoMUHaHME 3aKOHa COXpPaHEeHWs anekTpuyeckoro 3apsga W 3akoHa Kynowa,
HaNPSXXEHHOCTU 3MEeKTPUYECKOro Mofd, SHeprun 3NeKTPpUYeckoro nons, noTeHumnana u
pPa3HOCTU NOTEHUMANOB, 3NEKTPUYECKON EMKOCTM NPOBOAHMKA, KOHOEHCATOPOB.

CamocTtosATenbHaa paborta: pelweHve 3agad no teme 3.1. OnekrpocTaTuka.
MoaroToBka 1 yCcTHOE BbICTYNNEHNe ¢ pedepaTom.

Tema 3.2. 3aKkOoHbl MNOCTOAHHOrO TOKa. Ycnosus, Heobxoaumble AOns
BO3HUKHOBEHWS 1 NOAAEPKAHUS SNEKTPUYECKOro Toka. Cuna Toka 1 NII0THOCTb TOKa. 3akoH
Oma gns yyactka uenun 6e3 3LC. 3aBUCUMMOCTb 3NEKTPUYECKOrO COMNPOTUBIIEHUS OT
Matepmana, ANWHbI U Nnowaan MnonepevYHoro CeyYeHus npoBoAHMKA. 3aBMCUMOCTb
3NEKTPUYECKOro CONpPOTUBNEHNSA NPOBOAHMKOB OT TeMMepaTypbl. ANEKTPoaABMXKYLLAa cuna
ncToyHmka Toka. 3akoH Oma ans nonHoun uenn. CoeguHeHne npoBoaHnkoB. CoeanHeHne
WUCTOYHMKOB 3reKTpuyeckon aHeprum B Oartapeto. 3akoH [xoyns - JleHua. Pabota u
MOLLIHOCTb 3N1EKTPMUYECKOro ToKa. Tennosoe JencTBue TokKa.

OeMoHcTpauun:  BMOEOPONUKW,  Mpe3eHTauMm W1 NpUMepbl,  HarnsaHo
AEMOHCTPUpYIOLLNE TENNOBOE AENCTBME TOKA.

MpakTnyeckue 3aHATUA: PELLEHME N aHaNM3 3a4a4y, HanpaBeHHbIX HA NOHMMaHue
1 3anomuHaHue 3akoHa Oma ans yyacTtka uenu, 3akoHa Oma ans nonHom uenu,paboTbl u
MOLLIHOCTW TOKa.

CamocTtosATenbHaa pabora: pelweHne 3agad no teme 3.2. 3aKOHbl MOCTOSAHHOIO
Toka. [MoaroToBka 1 ycTHOE BbICTyNIeHne ¢ pedepaTom.

Tema 3.3. dnekTpmnyeckum ToK B nonynposoaHukax. CobctBeHHas NpoBOANMOCTb
nonynpoBoAHNKOB. [onynpoBoaHUKOBbLIE NPUBOPHI.

[JdeMoHcTpauuu:  BMOEOPONUKW,  MNpe3eHTaumm W1 NpUMEpPbl,  HarnsgHo
AEMOHCTpUpYOLWME CODCTBEHHYIDO U MPUMECHYK MNPOBOANUMOCTb MOMNYyNPOBOAHWKOB,
YCTPOMCTBO U NPUHLMN paboTbl NONYNPOBOAHMKOBOrO AnoLa U TpaH3ncTopa.

lMpakTnyeckne 3aHATUA: MU3YyYEeHNE U YKpenrneHne MOHATUN, 3aKOHOMEPHOCTEN M
MEeTO0B peLleHns 3agad no puaunke NosynpoBOAHUKOB.
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CamocTtosaTenbHasa paborta: pelwieHne 3agay no teme 3.3. DNEKTPUYECKUN TOK B
nonynpoBogHukax. MNoarotoBka 1 yCTHOE BbICTYNIEHNE ¢ pedepaToMm.

Tema 3.4. MarHuTHoe none. OTKpbITUE MAarHUTHOrO nosnsi. Baanmogencrame TOKOB.
[MOCTOSAHHbIE MarHuTbl UM MarHuTHoe none. MarHutHaa wHaykuma.  [paduydeckoe
n3obpaxeHne MarHUMTHbIX nonen. MarHuTHas MHAYKUMS NPAMOro NpoBOAHMKA C TOKOM.
3akoH Amnepa. MarHutHaa nocTosiHHas. MarHuTHOoe nomne KaTywKuM UM KPYroBoro Toka.
MarHUTHbIN NOTOK. [1eMcTBME MarHMTHOro Nong Ha ABuXyLMncs 3apsg. Cuna JlopeHua.

HemoHcTpauuu: BNOEOPOSNKN, npeseHtauMm ©“  nNpUMepsbl, HarnsiaHo
AEMOHCTpUpYIOLLME onbIT BpcTeaa, B3aMMogencTBne NPOBOAHMKOB C TOKaMU, OTKIIOHEHNE
3IEKTPOHHOrO My4yKa MarHUTHBLIM MOSEM.

MpakTuyeckne 3aHATUA: U3YYEHUE U YKpPenneHne NOHATUA, 3aKOHOMEPHOCTEN U
MeTO0B pelleHnsa 3agad Ha Temy 3.4MarHutHoe none.

CamocTtosiTenbHaa paboTta: peweHue 3agady no teme 3.4. MarHuTHOe none.
[MogroToBka 1 yCTHOE BbICTYMEHNe ¢ pedepaTom.

Tema 3.5. dnektpomarHuTtHasas uHAyKuuAa. OnblT Papages. SnekTpomarHuMTHas
MHOYKUMSA. 3akoH anekTpoMarHutHonm wHaykuuun. [pasuno JleHua. CamouHAyKums.
NHAYKTMBHOCTb. QHEPrus MarHMTHOro Nons.

OemMoHcTpauun:  BUOEOPONWUKW,  MNpes3eHTauMM W NpuUMepbl,  HarnsgHo
AeMOHCTpupytowme onbiTel Papages.

MpakTuyeckne 3aHATUA: U3YHYEHNE U YKPeNNeHne NOHATUA, 3aKOHOMEPHOCTEN U
MeTO0B pelleHns 3agad Ha TeMy 3.5.OneKTpoMarHuTHas MHAYKUuS.

CamocTtosATenbHaa paborta: pelwweHue 3agad no teme 3.5. OnekTpoMarHUTHas
nHaykums. MoaroToBka n yCTHOE BbICTYNNEHME ¢ pedepaToMm.

Pa3pen 4. KonebaHus U BONHbI

Tema 4.1. MexaHu4yeckue KonedbaHmsa wn BonHbl. KonebaTtenbHoe ABMXEHWUE.
MapmoHnyeckne konebaHuma. CeobogHble MexaHudeckme konebanus. JIMHelnHble
MexaHudeckme konebatenbHble cucTeMbl. [peBpalleHne aHeprun npu konebaTtenbHOM
apmwxkeHmn. CBobogHble 3aTyxawwme MexaHudeckme KonebaHusi. BbIHyXXOEHHble
MexaHun4yeckme konebdaHus.

[JeMoHcTpauun:  BMOEOPONUKW,  Mpe3eHTaumm W1 NpUMEPbl,  HarnsgHo
AEeMOHCTpUpyoLwmne cBobOaHbIE U BbIHYXXOEHHbIE MexaHnyeckme kornebaHus, pe3oHaHc.

MpakTuyeckne 3aHATUA: U3YYEHUE U YKPENSeHNE MOHATUA, 3aKOHOMEPHOCTEN U
MeTO0B pelleHns 3agad Ha TeMy 4.1. MexaHuyeckue konebaHusa n BonHbl. PaccmoTpeHne
MaTeMaTUYECKOro N nU3nMYeckoro (MPY>KMHHOrO MasiTHMKA), MEXAaHNYECKOro pe3oHaHca U
ero y4€T B TEXHUKE.

CamocTtosAiTenbHaa paborta: peweHve 3agady no Teme 4.1. MexaHudeckue
konedaHns 1 BonHbl. NogrotoBka n yCTHOE BbICTYMMEHNE C pedepaTom.

Tema 4.2.Ynpyrue BonHbl. [lonepeyHblie 1 NpoaosibHble BOSHbI. XapaKTepUCTUKM
BOMHbl. YpaBHeHune nnockon 6Gerywen BonHbl. WIHTepdepeHums BoOmH. [loHATME O
Andppakumm BosH. 3BYKOBbIE BOSTHbI. YbTPa3ByK U €ro NpUMEHEHME.

OemMoHcTpauuu:  BUOEOPONVKW,  Mpe3eHTaumm W1 NpUMepbl,  HarnsgHo
AEeMOHCTpUpyoLwmne obpasoBaHMe U pacnpoCTpaHeHne ynpyrnx BOSH, 4acToTy KonebaHun
N BbICOTY TOHa 3BYyKa.

lMpakTnyeckne 3aHATUA: U3YYEHNE U YKPENSEHNE MOHATUM, 3aKOHOMEPHOCTEN U
MeTO0B pelleHns 3agad Ha Temy 4.2. Yrnipyrne BOSHbI.

CamocTtosiTenbHaa paboTa: pelweHve 3agad no Teme 4.2. Ynpyrue BOJSIHbI.
lMogroToBka M YCTHOE BbICTYNIEHNE ¢ pedepaToMm.
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Tema 4.3. OnekTtpomarHuTHble KomnebaHus. CBobOOAHblE 3NEKTPOMArHUTHbIE
konebaHna B kOHType. lNpeBpaleHnsa aHeprum B konebatensHom KoHType. CobcTBeHHas
yactoTa konebaHun B KOHType. 3aTyxalruwme 3fekTpoMarHuTHble KonebaHua. F'eHepaTop
Hes3aTyxaloLwmx 3NeKTPoOMarHMTHbIX konebaHun. BelHyXaeHHble anekTpuyeckmne konebaHms.
[MepeMeHHbIN TOK M ero nonydyeHue. [eHepaTop nepeMeHHoro Toka. [encreyroine
3HayeHus Toka U HanpsbkeHna. NHOYKTUBHOCTb M E€MKOCTb B Lenu NepeMeHHOro Toka.
AKTMBHOE, EMKOCTHOE U WMHAOYKTUBHOE COMNPOTUBMEHUS. DNEKTPUYECKUA pe3oHaHC. 3aKoH
Oma gna yyactka uenu nepeMeHHoro Toka. PaboTta M MOLWHOCTb nepeMeHHOro Toka.
lMpeobpasoBaHMe nepeMeHHOro Toka. TpaHcdopmatop. [lonydeHne, nepefaya w
pacrnpeferneHne arneKTPO3HEePruu.

demMoHcTpauun:  BUOEOPONWUKW,  MNpes3eHTauMM W NpuUMepbl,  HarnsgHo
AEMOHCTpUpytowme cBoboaHble 3NeKTpoMarHuTHble konebaHua, nonyveHve, nepegady wm
pacnpeneneHve 3NeKTPO3HEPIruu.

lMpakTnyeckue 3aHATUA: U3YYEHWE U YKPernieHne NOHATUM, 3aKOHOMEPHOCTEN U
METOLOB pelleHus 3afa4y Ha Temy 4.3. DneKTpoMarHUTHble KonebaHus.

CamocTtosiTenbHaa paboTta: pelweHue 3agady no Teme 4.3. ONeKTpoMarHUTHbIE
konebaHus. MNoaroToBka 1 yCTHOE BbICTYNNEHNE C pedepaTom.

Tema 4.4. OneKTpOMarHUTHbIe BOJIHbI. JNIEKTPOMArHMTHOE Morse Kak ocobbin BUg,
MaTepun. OneKTpoMarHuUTHble BOSHbl. CBOMCTBa 3MEKTPOMArHUTHbIX BOSH. OTKPbITbIN
kKonebartenbHbli KOHTYp. MN3o6peTeHne pagmo A.C. lNonoBbiM. MNoHATHME O pagmnocBa3u.
[MpMeHeHMEe 3neKTPOMarHUTHbIX BOJSTH.

OemMoHcTpaumn:  BUOEOPONMKM,  Mpe3eHTaumm U1 NpUMepbl,  HarnsagHo
AEMOHCTPUPYIOLLME U3ITyYEHNE U NPUEM SNEKTPOMArHUTHbIX BOSIH, pagnocBs3b.

MpakTuyeckne 3aHATUA: U3YYEHUE U YKPenneHne NOHATUN, 3aKOHOMEPHOCTEN U
METOLOB peLleHus 3afad Ha Temy 4.4. DNeKTpoOMarHUTHbIE BOSHbI.

CamocTtosATenbHaa paboTa: pelleHne 3agad no teme 4.4. OnekTpoOMarHUTHbIE
BOSHbI. [logrotToBka M YCTHOE BbICTYNNEHNE C pedhepaTom.

Paspen 5. OnTtuka

Tema 5.1. N'eomeTpunyeckana ontuka. KopnyckynsipHaa n BoriHoBas Teopusa ceeTa.
CkopocTb pacnpocTtpaHeHusi cBeTa. OCHOBHble 3aKOHbl FEOMETPUYECKON OMTUKMU.
ABCONIOTHLIN N OTHOCUTESNbLHbLIN MOKasaTenu npenomneHnsa BewlectBa. V3obpaxeHnsa B
OonTUYecknx cuctemax. JInH3bl. [nas kak ontudeckas cuctema. Ontuyeckme Npnbopsl.

OemoHcTpaummu:  BUOEOPONMKM,  Mpe3eHTaumm U1 NpUMepbl,  HarnsagHo
AEMOHCTPUPYIOLLINE 3aKOHbl OTPaXXeHWA U MNpPenioMeHus cBeTa, MOSIHOe BHYTPEHHee
OoTpaxkeHune, NPUHUMNbI paboTbl ONTUYECKMX NPUOOPOB.

lMpakTnyeckue 3aHATUA: peLLeHne N aHanu3 3a4ad, HanpaBfieHHbIX HA NOHUMaHWe
NPSMOSIMHENHOTO  PacnpPoOCTPaHEeHUs CBeTa, 3aKOHOB OTPaXeHuss U  NpenomMreHus,
NOCTPOEHNA N306paxxeHnin B ONTUYECKNX CUCTEMAX.

CamocTtosATenbHas pabora: pelueHme 3agad no teme 5.1. NleomeTpnyeckas ontuka.
[MogroToBKa 1 yCTHOE BbICTYMEHNE C pedepaTom.

Tema 5.2. BonHoBas ontuka. VIHTepdepeHums ceeTa. KorepeHTHOCTb CBETOBbIX
nyyen. HtepdepeHuunsa B TOHKMX nneHkax. Monockl paBHon TonwuHbl. Konbua HetoToHa.
Vicnonb3oBaHue uHTepdepeHuun B Hayke U TexHuke. [Audpakumna ceeta. OJudppakums Ha
lwenu B napannenbHbiX nyyax. AudpakuynoHHas peweTtka. [NoHsaTue o ronorpacun. lo-
napusauuna nonepeyHsix BosH. MNondpusauna ceeta. [IBonHoe nydyenpenomneHue. ons-
poungpbl. Ancnepcusa ceeta. Buabl cnektpoB. CnekTpbl ncnyckaHnsa. CnekTpbl NOrmoLweHus.
YnbTpadumonetoBoe M MHGpaKpacHoe usnyyeHud. PeHTreHoBckue nyydn. Mx npupona wm
CBOWUCTBA.



11

OemMoHcTpauun:  BUOEOPOSIMKM,  MNpe3eHTauuM U1 NpUMepbl,  HarnsagHo
AEMOHCTpUpYLWLME UHTepdepeHUmo cBeTa, Audpakuuio cBeTa, nondpusaumio cBeTa,
nosly4eHne crnekTpa ¢ NOMOLLbIO NPU3MbI, NOSTy4YeHNe CnekTpa ¢ NOMOLLbIO AN paKLNOHHON
peLueTKn, YCTPOMCTBO CnekTpockona.

lMpakTnyeckue 3aHATUA: peLLEHe N aHanu3 3a4ad, HanpasBSieHHbIX HA NOHUMaHue
NMHTepepeHLmmn, aAndpakummn n NoNApmM3aLmnmn CBETOBbLIX BOSH, AUCMEPCUN CBETA.

CamocTosiTenbHasa paboTta: peweHve 3agady no teme 5.2. BonHoBas onTuka.
[MogroTtoBka 1 YCTHOE BbICTYNIIEHNE C pedepaToM.

Paspen 6.9nemMeHTbl KBAHTOBOW (hU3NKW.

Tema 6.1. OcHOBBLI cneuuanbHOM TeOpPUU OTHOCUTENbHOCTU. [locTynarbl
cneumnanbHoOM Teopun OTHOCUTENBHOCTU. OTHOCUTENBHOCTL MPOMEXYTKOB BpPEMEHN.
OTHOCUTENBLHOCTL ANUHBLI TeNn. PensTMBMUCTCKUI 3aKOH CIOXEHUs1 CKOPOCTeN. 3aBUCMMOCTb
Maccbl OT ckopocTu. OCHOBHOW 3aKOH PENATUBUCTCKOM AUHAMMKN. CBA3b MeXay Maccom u
3Hepruen.

demoHcTpauuu: BMOEOPOSNKN, npe3eHTauum " npumepbl, HarnsaaHo
AEMOHCTPUPYIOLLME PENSATUBUCTCKON MEXAHUKM.

lMpakTnyeckue 3aHATUA: PELLEHME N aHaNM3 3a4ad, HanpaBlieHHbIX HA NOHMMaHue
PEensiTUBMCTCKON MEXaHUKM.

CamocTtosTenbHas paboTa: peweHne 3agady no Teme 6.1. OCHOBbI cneunanbHON
Teopun OTHOCUTENbHOCTU. MoAroToBKa 1 yCTHOE BbICTYNSIEHNE C pedhepaTomMm.

Tema 6.2. KBaHTOBasi onTuka. KBaHtoBas runotesa NnaHka. ®oToHbl. BHelwwHmi
doToappekT. BHyTpeHHUN boToapdekT. Tunbl hOTOINEMEHTOB.

demMoHcTpauunu: BNOEOPOSNKN, npeseHTauumM 1 NPUMEPHI, HarnsgHo
OeMOHCTpupyroLwme oToadpdEKT.

lMpakTnyeckue 3aHATUA: U3YYEHNE U YKPEnieHne NOHATUM, 3aKOHOMEPHOCTEN U
MeTOLOB pelleHus 3agay Ha TeMy 6.2. KsaHToBas onTuka.

CamocTtosAiTenbHaa paboTa: peweHue 3agad no teme 6.2. KesaHToBas onTtuka.
lMogroTtoBka 1 YCTHOE BbICTYNIIEHNE C pedepaTomM.

Tema 6.3. AtomHas ¢um3nka. PasBuTve B3rMALOB Ha CTPOEHME BeLllecTBa.
3aKOHOMEpPHOCTU B aTOMHbIX ChnekTpax Bogopoa. fAgepHasa mogenb atoma. OnbiThbl
3.Pesepdopaa. Mogenb atoma Bogopoaa no H.bopy. KBaHToBbIE reHepaTopbI.

JeMoHcTpauuu: BUOeoponnkn, NpeseHTaumm n npumepsbl, HarnsaHo
AEMOHCTPUPYIOLLME NIMHENYaTbIEe CNEKTPbl Pa3fMyHbIX BELLECTB, U3ryYyeHune nasepa
(kBaHTOBOrO reHepaTopa), CHETYMK MOHU3UPYIOLLMX U3STYHEHUI.

MpakTuyeckue 3aHATUA: peLleHre 1 aHann3 3agaY, HanpasneHHbIX Ha NOHMMaHWne
N3ry4yeHnsa 1 NornoLweHnst 3Heprum B atome, noctynaTtos bopa.

CamocTtosATenbHaa pabora: pelweHuve 3agad no teme 6.3. AToMHas duauka.
MogroToBKa 1 yCTHOE BbICTYMEHNE ¢ pedepaTom.

Tema 6.4. AlpepHan cumsuka. CoctaB sapa atoma. AgepHble cunbl. AHEPrNA CBA3N
aTOMHbIX saep. Buabl pagvoakTUBHBIX  U3NYYEHWA. OKCNEepUMEHTanbHble MeTOAbl
perucTpauum MOHU3NPYIOLLMX U3MyYEeHUn. 3aKOH pafvMoOakTMBHONO pacnaga. fAgepHble
peakuuun. [leneHve sgep ypaHa. LlenHble saepHble peakuuun. TepMmosigepHble peakuuu.

[JeMoHcTpauuu:  BUMOEOPONUKW,  Mpe3eHTaumm W NpUMEepPbl,  HarnsgHo
AEMOHCTPUpPYOLLME BUObl PAOVMOAKTUBHOINO WU3IYyYEHUS U SKCMEpPUMEHTarnbHble MEeToAbl
perncTpauun NOHU3NPYIOLLNX U3NYyYEeHUN.

lMpakTnyeckue 3aHATUA: peLLEeHe N aHanu3 3agad, HanpasBSieHHbIX HA NOHUMaHue
AOEPHbIX peakuun, LenHblX SAepHbIX peakumi 1 TepMOsIAEPHbIX peakuui.

CamocTosiTenbHasa paboTta: pelweHue 3agady no teme 6.4. AgepHasa usuka.
MogroToBKa 1 yCTHOE BbICTYMEHNE C pedepaTom.
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Pasgen 7. CTPOEHUE BCENEHHON

CtpoeHue ConHe4yHon cuctemMbl. ConHevHas cuctema: nnaHeTbl U Manbie Tena,
cuctema 3emna—IJlyHa.

Adsontouna BeceneHHon. CtpoeHne n apontoums ConHua u 38€3a. Knaccudukaums
3B€34. 3BE34bl U UCTOYHUKN MX dHeprun. [anaktuka. CoBpeMeHHble npeacTaBreHnst o
CTpoeHnn 1 aponouum BeceneHHon.

JemMoHcTpauum

KapTa 3Be3gHoro Heba.

mo6yc JyHbl.

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

Google Maps nocewyeHve nnaHeTbl CofTHEYHOW CUCTEMBI

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

llpakmu4eckoe 3aHssmue

KoHTponb 3HaHui no pasgeny «CTpoeHne BceneHHoM».

NMpumepHble TeMbl pecepaToB
Manuneo Nanunen — ocHoBaTenNb TOYHOrO €CTECTBO3HAHWS.
3HayeHune oTKpbITUM Manunes.
Mcaak HbtoTOH — co3gaTernb Knaccm4eckon ousnku.
3aKOHbl COXpaHEeHUS B MEXaHUKe.
MonekynapHo-KMHeTu4eckasa Teopusa ngeanbHbIX ra3os.
lMnasma — 4yeTBEpPTOE COCTOSIHNE BELLECTBA.
Mpobrembl akonornm, cBs3aHHbIE C NCNOSIb30BAHNEM TEMSOBLIX MALUWH.
Buabl anekTpuyecknx paspagoB. AnekTpuieckme paspsaabl Ha cryxbe yenosek
Mcnonb3oBaHWe 3feKTPO3HEPrun B TpaHCnopTe.
10 Mawkn ®apagen — cosgaTesib y4eHUss 06 aneKTpoMarHMTHOM norne.
11. Muxaun Bacunbesuny JIOMOHOCOB — y4eHbIN SHLMKIONEOUCT.
12. AHgpe Mapn AMnep — OCHOBOMOJSIOXKHMK 31IEKTPOANHAMUKN.
13.Omunun XpnctmaHoBmuY J1eHL — pyccKnin onsuk.
14. XaHc KpucTtunaH Opcteq — OCHOBOMOMNOXHMK 3N1EKTPOMarHeTn3ama.
15. bunongapHble TpaH3UCTOPbI.
16. AnekcaHagp CtenaHoBudy [lonoB — pycckuii y4eHbl, nsobpeTtaTtens paano.
17.3akoHbl Kupxroha gnsi anekrpmyeckon Lenu.
18.TlepeMeHHbIN ANEKTPUYECKNIA TOK U €ro NPUMEHEHNE.
19. KpnoaneKTpoHunKa (MUKPOINEKTPOHMKA N XONo4).
20.MonHuna — rasoBbl pa3pag, B NPUPOLHbIX YCIOBUAX.®
21. OTKpbITUE N NPUMEHEHNE BbICOKOTEMMEPATYPHOW CBEPXNPOBOAMMOCTHU
22.lMpounssoacTBO, Nepeagada U UCNosfb30BaHNE ANEKTPOIHEPTUN.
23.YnbTpasByk (NonyyeHne, CBOMCTBA, NPUMEHEHNE).
24. dunsmka n My3blka.
25.Tonorpausa n ee npUMMeHeHue.
26.[Andpakumnsa B HaLLEN XUIHMW.
27.0nTn4eckune sBNeHns B Npupoae.
28.CBeT — aneKkTpoMarHuTHas BOSHa.
29.KoHCcTpyKumMs n Buabl nasepos.
30.J1a3epHble TEXHOMNOMMN N UX NCNOSb30BaHUE.
31.PeHTtreHosckue ny4dn. ictopusa otkpblTuA. lNprumeHeHme.
32.AnekcaHgp MpuropbeBny CTONETOB — PYCCKUA (PU3KK.
33.ATomMHas usuka.
34.N30T10nbI.
35. beCcKOHTaKTHbIE METOAbI KOHTPONSA TeMnepaTtypsbl.

CoNoO~wbE
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36.Benuyanwimne oTKpbITUA (PU3NKN.

37.Uropb Bacunbesud KypuyaTtoB — pusnk, opraHnsaTtop aTOMHOW HayKu U TEXHUKN.
38.Knaccudgukaums n xapakTepucTUK/ arieMeHTapHbIX YacTul,.

39. KOHCTPYKLUMOHHAsA NPOYHOCTbL MaTtepuarna u ee CBsA3b CO CTPYKTYPOMN.
40.MeTogbl HabnogeHUa M perncTpauun pagmoakTUBHBIX U3MYYEHUA U YacTuu.e

MeToabl onpeaeneHust NITIOTHOCTMU.
41.Mopgenu atoma.
42.HaHoTexHonormns

NPUKNaaHOM HayKn U TEXHUKM.
43.[puMmeHeHne aaepHbIX peakTopoB.
44.CoBpemeHHas omsmyeckasi kKapTuHa Mmupa.
45. CoBpeMeHHbIe cpeacTsa CBA3N.
46.MpnmeHeHne aBneHna potoaddekTa.

MexgucumnnuHapHas obnactb yHOaMeHTanbHOM U

6. TEMATUWHECKOE NNAHWPOBAHUE C ONPEAENEHMEM OCHOBHbIX
BMAOB YYEBHOU OEATEJIbHOCTU OBYYAIOLLUXCA

Bua yye6Hom paboThbl O6bem
4Yacos
MakcumanbHas yyebHas Harpy3ka (Bcero) 96
AyauTtopHas yuyebHasn paboTta (o6sa3aTenbHble y4eOHble 3aHATUA) 74
(BCcero)
B TOM 4ucCne:
nabopaTtopHble 3aHATUS -
NpakTU4YecKne 3aHATUS 37
nexkymun 37
KypcoBas paboTa (MpoekKT) -
BHeayauTopHas (camocTosiTenbHas) y4yeOHas paboTta 22
oby4arowerocs (Bcero)
UtoroBas atrectauus B chopme anddhepeHUMpoBaHHOro 3a4yeTa
TEMATUYECKOE NMNMAHUPOBAHUE
Nelln KonuyecTtBo
CopepxaHue obyyeHus yacoB
AyauTopHbIe 3aHATUA
1. BeeageHve. ®nsmka n MeToAbl HAY4YHOrO NO3HAHUSA 10
2. MexaHuka 9
3. MonekynsapHas ousnka 1 TepMmogmHamMumka 9
4. OnekTpoanHamuka 9
5. KonebaHunsa 1 BOSHbI 9
6. OnTuka 9
7. KBaHTOBasa hnamka 9
8. CtpoeHne BceneHHom 10
UTtoro: 74
BHeayauTopHas (camocTosiTenbHas) pabota
BHeayguTopHass camocTtosTenbHas paboTa: BbINOMHEHUE 22
NpaKTUYECKNX 3a4aHn, NOArOTOBKa AOKNaaoB, pedepartos,
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NHAMBUAOYaNbHOro

MHPOPMALIMOHHbIX TEXHONOIMI 1 ap.

NpoeKTa C MCrnosnb3oBaHNEM

BCEIO: 96

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATEJIbHOCTUOBYYAIOLLUXCA

CopepxaHue oby4yeHusA

XapakTepucTuka OCHOBHbIX BUAOB AeATeNIbHOCTU
obGy4arowmxca (Ha ypoBHe y4eOHbIX AeMCTBUN)

BBepneHune

YMeHMss  NOCTaHOBKM  uLenen  OeATenbHOCTWM,  NIaHUpOBaHus
CcoBCTBEHHON OEATENbHOCTU ANs OOCTUXEHUS NMOCTaBMEHHbIX Lienew,
npeaBuaeHns BO3MOXHbIX pe3ynbTaToB 3TUX AEUCTBUI, OpraHmM3aumm
CaMOKOHTPONSA U  OLEHKM MOMyYeHHbIX pesynbTaToB. Passutue
CNOCOBHOCTU SICHO M TOYHO wM3Naratb CBOW MbICHK, FOrMYECcKU
0B0CHOBbIBaTb CBOK TOUKY 3pEHMSl, BOCMPMHMMATbL U aHann3npoBaTb
MHeHus cobeceqHUKOB, NpU3HaBas NpaBo APYroro YerioBeka Ha UHoe
MHeHue. [pon3BeaeHne namepeHus usanmdeckux BENUYMH U OLEHKa
rpaHuubl  MorpelHocTer  mnaMepeHuii. [lpegcrtaeneHve  rpaHuubl
NOrpeLwHoCTeEn U3MEPEHUA MpU  NOCTPOEHUN rpadukoB. YMeHue
BbICKa3blBaTb rMNoTe3sbl Afs 00bSCHEHWs HaGnOaeMbiX SBMEHWUN.
YMeHve npegnarate  MoOZEnM  ABMEHUN.  YKalaHWe  rpaHuy
NPUMEHNUMOCTN  (PM3MYECKNX  3aKOHOB. M3noxeHne  OCHOBHbIX
NMOMOXEHNA COBPEMEHHOM HayyHOM KapTuHbl mwupa. [puBegeHue
NPUMEPOB BNUSAHUA OTKPbITUA B (PU3MKE HA MNPOrpPeECC B TEXHUKE U
TexHonorMm npoussoacTea. Mcnonb3oBaHue VIHTepHeTa gnsi noucka
WHopMaLnK.

Paspgen 1. MexaHuka

Tema 1.1. KuHemaTtuka.

MpencTaBneHne MexaHN4ecKoro ABMXEHUS Tena ypaBHEHNAMHA
3aBMCMMOCTMN KOOPAMHAT U MPOEKLMEN CKOPOCTU OT BPEMEHW.
lMpencTaBneHne MexaHN4eckoro ABMXEHUS Tena rpadukamm
3aBMCMMOCTM KOOPAMHAT U MPOEKLMEN CKOPOCTU OT BPEMEHW.
OnpegeneHve KOOPAMHAT NPOMAEHHOMO NyTW, CKOPOCTU U YCKOPEHUS
Tena no rpadukamM 3aBUCMMOCTU KOOPAMHAT 1 NPOEKLNIA CKOPOCTU OT
BpeMeHn. OnpegenexHne koopanHaT NMPONAEHHOrO NyTU, CKOPOCTU U
YCKOpPEHUA Tena rno ypaBHEHUSM 3aBMCMMOCTW KOOPAMHAT 1 NPOEKLNi
CKOPOCTM OT BpeMeHu. [poBeaieHne CpaBHUTENBHOrO aHannsa
paBHOMEPHOro U paBHOMNEPEMEHHOIO ABMKEHUN. YKa3aHne
MCNonb30BaHUA MOCTYNAaTENbHOrO U BpaLLaTerbHOro ABMKEHUN B
TexHuke. MNMprnobpeTeHne onbiTa paboTkl B rpynne ¢ BbiNONIHEHNEM
pasnuuHbIX coumanbHbix ponen. PaspaboTka BO3MOXHOW CUCTEMbI
OENCTBUM N KOHCTPYKUMM AN 3KCMepUMEHTanbHOro onpeaeneHns
KMHemaTuyeckux BenuyuH. lNpeacraeneHme nHdopmaumm o Bugax
ABWXeHWs B Buae Tabnuubl.

Tema 1.2. JnHamuka.

3HaHMe OCHOBHbIX MOHATMI AMHAMWKK (MHepuMsi, Macca, cuna, Bec,
HEeBEeCOMOCTb) M YMEHUE NPUMEHSATb UX Ha NpakTuke. 3HaHWe cMbicna
3aKOHOB  AuHamMukM  HbloToHa, NPUHUMMOB  cynepnosvummM  u
OTHOCUTENBHOCTU, U YMEHWE MPUMEHUTb 3HaHWS NpU  pPeLueHun
npogoeccuoHarnbHbiX  3agad. YMeHve  MNpuBoAMTb  NPUMEPpHI
NPaKTU4ECKOro NPUMEHEHUs! PU3NYECKX 3aKOHOB MeXaHMKU.

Tema 1.3. 3aKkoHbl
COXpaHEeHUs1 B MEXaHMKE.

MpuMeHeHWe 3akoHa COXpaHeHUs WMnynbca AN BblYUCMEHUS
M3MEHEHNN CKOPOCTEN Ten npu MX B3aMMOAEUCTBUAX. M3mepeHue
paboTbl CUN N U3MEHEHME KMHETUYECKOW aHeprum Tena. BbluucneHve
paboTbl CUN N N3MEHEHUST KNHETUYECKOW SHeprumn Tena. Beluncnenme
noTeHUManbHON SHeprum Ten B rpaBuTaumMoHHom none. OnpeaenexHve
NoTeHuManbHOW 3HepruM ynpyro AedopMMpoOBaHHOIO Tena no
n3BecTHOW pAedopMaumm K XecTkocTu Tena. [NpymeHeHne 3akoHa
COXpaHEeHMs1 MEXaHUYeCKOW SHEeprun Mnpu pacdeTax pesyrbTaToB
B3aMMOENCTBUIA TeN rpaBUTaLMOHHLIMY CUNaMn U CUIiaMm yNpyrocTu.
YKkasaHne rpaHuy nNPUMEHMMOCTW 3aKOHOB MEXaHWKW. YkasaHue
y4ebHbIX ONCUMMIIMH, NPU M3YYEHUN KOTOPbIX MCNOMb3YKTCS 3aKOHbI
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COXpaHeHus.

Tema 1.4. Ctatuka n

3HaHME OCHOBHbLIX MOSIOKEHWUIA CTaTUKU W rmapocTaTukn, a TaKkKe
BnageHne npunemavun peweHna TUNoBbIX  3adad. BnageHue
TEOpETNYECKMMN 3HAHUAMU NO UCMNOJIb3OBAHNKO OCHOBHbIX NOHATUN N
3aKOHOB MeXaHN4eCcKoro paBHoBeCHUA. YMeHune ncnonb3oBaTtb NOHATUSA
N 3aKOHbl MEXaHNYECKOro paBHoOBeCUA ANnA pelleHnAa OCHOBHbIX 3aaau
MeXaHUKWN.

MOJ'IeKyJ'IFIpHaﬂ (bl/l3VIKa n TepMmoanHamMunKka

rmapocraTuka.
Paspen 2.

Tema 2.1. OcHOBBbI

MOSEKYNsIPHO-

KMHETUYECKON TEOPUN.

PelueHne 3agay ¢ npuMeHeHMEM OCHOBHOMO YpaBHEHUS MOSEKYSIPHO-
KMHeTnyeckon Teopun rasos. OnpegeneHve napameTpoB BeLLecTBa B
razoobpasHoM COCTOSIHAM Ha OCHOBaHWM YPaBHEHUS COCTOSIHUS
noeanbHoro rasa. OnpegeneHve napameTpoB  BellecTBa B
razoobpasHOM COCTOSIHUM M MPOUCXOASALLNX MPOLECCOB MO rpadukam
zasucumoctn p (T), V (T), p (V). lNpakTtudyeckoe uccrnenoBaHune
3asucumoctu p (T), V (T), p (V). MNpeacraBneHme B Buge rpacdmkoB
N30XOPHOro, N306apHOro 1 N30TEPMUYECKOrO NPOLIECCOB. BbluncneHne
cpegHen KMHETUYECKOW 3SHEeprum TEMnioBOro ABWXKEHMS MOSeKymn no
M3BECTHOW TemnepaType BellecTBa. BbickasbiBaHWe runoTes Ans
00bACHeHUs HabngaeMbix SABNEHUN. YkasaHue rpaHuy,
NPUMEHNMOCTN MOAENN «MaeanbHbIv ra3» u 3akoHos MKT

Tema 2.2. OcHOBBbI
TEPMOANHAMMKMN.

PacuéTt konmyecTBa TenmnoThbl B mnpoueccax Tennonepenayn. Pacuer
KonmyecTBa TennoTbl, HEOOXOAMMOro AN OCYLEeCTBEHNs 3a4aHHOro
npouecca ¢ Tennonepegaden. PacyeT wu3MeHeHWs BHYTpPeHHeun
SHeprun Temn, paboTbl M NepeaaHHOro KonuyectBa TemnnoTbl C
MCMNomnb30BaHNEM MEPBOro 3akoHa TepmoauvHamuku. PacudeT paboTsl,
COBepLUEHHOWN rasom, no rpaduky 3asucumoctv p (V). Belumcnenne
paboTbl rasa, CoBEPLUEHHOW MPU U3MEHEHUN COCTOSIHUS MO 3aMKHYTOMY
umkny. Beluncnenue K4 npm coBeplueHnmn rasomM paboTbl B npoLeccax
N3MEHEHUSI COCTOSIHWUS MO 3aMKHYTOMY Lukny. OObsiCHEHNE MPUHLIMNOB
OEeNCTBUSA TEMMOBbLIX MaLWVH. [leMoHCTpauusi ponu usnkn B coO3gaHum
N COBEPLUEHCTBOBaHWM TEMIOBbLIX ABUratenen. W3noxeHue cyTtu
3KONOrMYeckMx npobnem, oOycrnoBneHHbIX paboTon TensnoBbIX
aBuratenen u npeanoxeHme nyTM MX pelleHus. YKkasaHue rpaHuy,
NPMMEHUMOCTW 3aKOHOB TEPMOAMHAMWKW. YMEHWe BecTu Auanor,
BbICMyLUMBATb MHEHME ONMOHEHTa, y4acTBOBaTb B QUCKYCCUMN, OTKPbLITO
BblpakaTb M OTCTamBaTb CBOK TOYKY 3peHus. YkasaHue y4ebBHbiIX
AVCUMNINH, NPU M3YYEHUN KOTOPbIX MCNONb3YIT y4ebHbI MaTepuan
«OcHOBbI TepMOANHaMKNY.

Tema 2.3. CBoKcTBa
napoB 1 XXUOKOCTEN.

PacyeT konudectBa TennoTbl, HEOGXOOAMMOrO AN OCYLLECTBIEHUS
npoLiecca nepexofa BellecTBa U3 OQHOTO arperatHOro COCTOSIHWS B
apyroe. 3KcrnepuMeHTanbHoe WccredoBaHWe TemnrnoBblX CBOWCTB
BellecTBa. MpuBegeHne NpYMepoB KanWUmMsipHbIX SIBNIEHWA B ObITY,
npupoae, TexHuke. MNpuMeHeHne hU3NYECKUX MOHSATUIA U 3aKOHOB B
y4yeGHOM martepuarne NpodeccuoHanbHoro XapakTepa.
WNcnonb3oBaHve NHTepHeTa ans novcka MHdopmauum o paspaboTkax
1 NPUMEHEHNAX COBPEMEHHbIX TBEPALIX N aMOpPMHbLIX MaTepuasos.

Tema 2.4. CBouncTBa
TBEpAbIX Ten.

PacueT konuuyectBa TennoTbl, HeobxoAumoro Ans OCyLlueCTBJIEHUA
npouecca nepexoga Belwlecrtsa M3 OOQHONo arperatHoro CoCtodHuA B
apyroe. 3HaHMe TennoBbIX CBOWCTB BellecTBa. WccnegoBaHue
MEXaHN4YEeCKNX CBOMCTB TBEPAbIX TEJ.

Pasgen 3. OnektpogmMHamuka

Tema 3.1.
QnekTpocraTuka.

Bbluncnexuve cun B3anmogencTBmns TO4eYHbIX 3reKTPUYECKUX 3apsaos.
BbluucneHve HanpsXeHHOCTU 3MeKTPUYEecKoro nons OgHOro WU
HECKOMNbKUX  TOYEYHbIX 3NEeKTpUYecKnx 3apsfoB.  BeluucneHve
noTteHuMana SMnekTPU4eckoro nomnsi OgHOTO U HECKONbKUX TOYEYHbIX
3NeKTpMYecKnx 3apanos. BeluncneHne aHeprum SnekTpu4eckoro nons
3apskeHHoro koHaeHcaTopa. Pa3paboTka nnaHa n BO3MOXHOW CXeMbl
OENCTBUA  OKCNEepUMEHTanbHOro onpefeneHus  3reKkTPOeMKOCTU
KoHAeHcaTopa 1 AU3NEKTPUYECKON NPOHULLIAEMOCTU BELLECTBA.

Tema 3.2. 3aKOHbI
MOCTOSAHHOIO TOKAa.

OnpepgeneHne MOLHOCTK anekTpuyveckoro Toka. Onpegenexne 30C u
BHYTPEHHEero conpoTmneiieHnAa UCTOYHMUKa TOKa. BbinonHeHne pac4yeToB
CUnbl TOKa W HanpsbKeHWA Ha ydvacTkax 3feKTpU4Yeckux Lenemn.
OO6bsicCHEHVE Ha NpYMepe ANEKTPUYECKON LLenu ¢ ABYMSI UICTOYHUKaMM
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Toka (30C), B KakOM crnyyae WCTOYHUK 3NEKTPUYECKOW SHeprum
paboTaeT B pexxMMe reHepaTopa, a B KaKOM — B PEXMME NoTpedunTens.
OnpegeneHne Temnepatypbl HWUTWM HakanueaHusl. [lpoBepeHue
CpaBHMTENBLHOIO aHanm3a NonynpoBOAHUKOBbLIX 4MOL0B U TPMOAOB.

Tema 3.3. dnekTpudeckun
TOK B NONYNpOBOOHUKAX.

3HaHWe o Npupoae 3MEeKTPUYECKOro Toka B MONynNpoBOAHMKAX, BUAAX
NPOBOAMMOCTM  MOSYNPOBOAHMKOB,  3aBUCMMOCTM  NPOBOAUMOCTU
nosfynpoBOAHUKOB OT TemrepaTypbl U OCBELLEHHOCTU, pPasnuunax B
XapakTepe NpoBOAMMOCTU MeXAy NPOBOAHMKaMMK, MNONYNPOBOgHNKAMMU
N ON3NEKTpUKaMm n 0bnactb NPUMEHEHUS MONYNPOBOAHMKOB.

Tema 3.4. MarHutHoe
none.

BbluucneHve cun, AENCTBYIOLMX HA MPOBOAHWK C TOKOM B MarHUTHOM
none. BbluucneHve cun, OENCTBYIOLLMX Ha 3NEKTPUYECKUA 3apsag,
OBWXYLIMACA B  MarHuTHom none. WccnepoBaHue — siBneHuin
3ANEKTPOMarHUTHOM WMHAOYKUUW, CaMOUHAYKUMK. BbluMcneHne aHeprum
MarHuTHOro nons. Ob6bsicHeHME npuHUMna nencTeuns
anektpogsuratensa. OObsCHeHMEe nNpuHUMNA AEWCTBUS reHepaTopa
3NEKTPMYECKOr0 ToKa U 3NEKTPOM3MEpPUTENbHLIX  MPMOOPOB.
OObsACHEHNE PONMM MarHUTHOrO Momnst 3eMnn B XXWU3HU pPacTEHUN,
XWBOTHbIX, 4enoBeka. [lpuBeaeHne NPMMEPOB MNPaKTUYECKOrO
NPUMEHEHNST N3YYEHHbIX SIBITIEHUI, 3aKOHOB, NMpuOOPOB, YCTPOWMCTB.
lMpoBeneHune CpaBHUTENBLHOIO aHanusa CBOWNCTB
3NEKTPOCTATMYECKOro, MarHUTHOIO M BUXPEBOIO 3MEKTPUYECKMX NOSMEN.
O6BbACHEeHWe Ha NpuMepe MarHUTHbIX SBIIEHWUIA, MTOYEMY (PU3UKY MOXKHO
paccMmaTpmBaTb Kak METaaUCLMNINHY.

Tema 3.5.
OnekTpoMarHuTHas
NHAOYKUMS.

YMeHwne paccuntbiBaTb O4C anekTpoMarHTHOW MHOYKLUA 1
aHanuampoBaTb NPUYNHBLI BO3HUKHOBEHMWS 1 CyLLLECTBOBAHWS ABMEHNS
3MNEeKTPOMarHMTHON MHAYKLUUN.

Paspnen 4. KonebaHus 1 BOnHbI

Tema 4.1. MexaHu4deckue
konebaHua 1 BOMHbI.

WccnepoBaHve 3aBucumocTy nepuoga konebaHum martemaTnyeckoro
MasiTHUKA OT €ero [ANuWHbl, Maccbl WM amnnuTyabl KoneGaHun.
WccnepoBaHve 3aBMCMMOCTU nepuofa konebaHunm rpysa Ha npyxuHe
OT €ero MmacCbl M >XECTKOCTU MpyXuHbl. BbluucneHve nepuopa
konebaHn MmaTemMaTnyeckoro MasiTHMKa no M3BECTHOMY 3HAYEHUIO ero
ONuHbl. BbluucneHve nepuoga konebGaHum rpysa Ha MpPyXuHe Mo
M3BECTHLIM 3HAYEHNSAM ero MaccChbl U XXECTKOCTU NPYXMHbI. BoipaboTka
HaBbIKOB  BOCMPMHMMATb, aHanuM3upoBaTb, nepepabartbiBatb U
npeabsBnaTe WHGOpMauMo B COOTBETCTBUM C MOCTaBMNEHHLIMMU
3agadamu. MpuBeaneHue npMMepoB aBToKonebaTenbHbIX
MexaHuyeckmx cucteM. MNMpoBegeHne knaccugurkaumm konedaHun.

Tema 4.2. Ynpyrue
BOJSIHBbI.

nccrnenoBaHye OfMHbl 3BYKOBOW BOSHbI MO pe3ynbTaTam HabnogeHuii
uHTepdepeHunn  3BYKOBbIX  BONH.  OObsiCHEHWE  ABMEHWiA
nHTepdepeHunM 1 audpakumm MexaHndeckux BorH. MNpencraBneHne
obrnactet  nNpuMeHeHWs  ynbTpasByka W  MEpCnekTuBbl  ero
MCMONb30BaHUSI B pa3fMYHbIX 0BNacTax Hayku, TEXHWUKW, B MeAULMHE.
NanoxeHne cyTM  3KOSOTMYECKMX  MpoOGMeM, CBSI3aHHbIX C
BO3[€e/CTBMEM 3BYKOBbIX BOJTH Ha OpraHnam YeroBeka.

Tema 4.3.
ONeKTpOMarHUTHbIEe
konebaHus.

PacueT oanekTpoeMkoCcTM KoHAeHcaTopa. PacyeT WHOYKTMBHOCTM
KaTywkn. WccnepoBaHue sBNEHUMS 3NEKTPUYECKOro pesoHaHca B
nocnefoBarternibHON  LENu. lMpoBegeHne  aHanorum  Mexay
PU3NYECKUMN BENUYMHAMW, XapaKTEPU3YIOWMMU MEXaHUYECKYID W
3MNeKTpOMarHnTHyto konebaTenbHble cucTeMbl. PacyeTt 3HaveHuin cunol
TOKa W HanpsbkeHWst Ha drneMeHTax LUenu MepemMeHHOro Toka.
VMccnepnosaHne npuHumna gencTensg TpaHcopmaTopa. MiccnegosaHue
npuHUMna AencTBUA reHepaTopa nepeMeHHoro Toka. VMcnonb3osaHve
MuTepHeTa gna noucka uwHOpMauMM O COBPEMEHHbIX crnocobax
nepegaYm drneKTpodHeprum

Tema 4.4.
OneKTpoOMarHUTHbIE
BOJTHbI.

OObsACHEHNE NPUHUMMMANBLHOIO pasnuuMa  Mpupoabl  YMNPYrnx U
3NEKTPOMAarHUTHbIX BOJH. MI3N0OXeHne CyTu 3KOJOrmyeckmx npoodnem,
CBSAI3@HHbIX C 3NEKTPOMarHUTHbIMW  KOnebaHusiMM U BONHaMMW.
OObsiCHEHME ponn  3NEKTPOMArHUTHbIX BOMIH B COBPEMEHHbIX
nccnegoBaHuax BcenenHoim.

Paspen 5. OnTtuka

Tema 5.1.

‘ I'IpmmeHeHme Ha NMpakTnke 3aKOHOB OTpaXeHnd 1 npenomMmreHna ceeta
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[feomeTpuyeckas onTuka.

npu peweHun 3agad. OnpegeneHne  CnekTpanbHbIX  FPaHWUL,
YYBCTBUTEMBbHOCTU  YENOBEYECKOro  rnasa. YMeHue  CTpouTb
n3obpaxeHnsa npeameToB, AaBaeMble NMH3aMu. PacyeT paccTosiHuS OT
NUH3bI 40 n3obpaxkeHns npegMmeTta. PacueT onTnyeckom cunbl NNH3bLI.
M3mepeHne hOKYCHOro pacCToAHMS NIMH3bI.

Tema 5.2. BonHoBas
onTuka.

3HaHWe onpegeneHMn W CBOWCTBA SIBMIEHUN UHTepdepeHLmMm,
andppakuumn, nonspu3auun 1 OUCNEepCUn 3NEeKTPOMAarHUTHbIX BOJSH.
lMpuBeoeHne npumepoB MOSIBNEHUA B NpUpOAEe U MCMNONb30BaHWS B
TEXHUKE $BMEHUN uHTepdepeHumu, audpakuuu, nonspusauum u
ancnepcun ceeTta.

Pasgen 6. OnemMeHTbl KBaHTOBOW (OU3MKM.

Tema 6.1. OcHOBbI
crneunanbHon Teopumn
OTHOCUTESNBbHOCTMW.

3HaHMEe  OCHOBHbIX  MOHATUMN, MeTogoB W 3aKOHOB  Teopun
OoTHocuTenbHoCcTN, OBObsICHEHME OTHOCUTENBHOCTU NMPOMEXYTKOB
BpeMeEHN, OTHOCUTESIbHOCTU OJTNHbI Terl.

Tema 6.2. KBaHTOBAas
onTuka.

Ob6bscHeHne doToadhdekTa. PacyeT makcMmarnbHOW KUHETUYECKOW
3Heprnm 3IIEKTPOHOB npu P OTOINEKTPUHECKOM achdpekTe.
OnpepgeneHue paboTbl BbIXoAa 3MNEKTPOHa NO rpaduky 3aBUCUMOCTU
MaKCUMarnbHOW KUHETUYECKOW 3Heprum (poTOINEKTPOHOB OT 4aCTOThbI
ceeta. OOGBbACHEHME KOPMYCKYNsIPHO-BOSTHOBOrO Ayanu3ma CBOWCTB
dotoHOB. OObBLACHEHME ponM KBaAHTOBOW ONTWKW B pasBuTUM
COBPEMEHHOW (PU3UKMN.

Tema 6.3. AToMHas
domsuka.

Pac4yeT yactoThbl 1 ONWHbI BOJTHbI UCMYCKaeMoro ceeTa npu nepexone
aToma BoAOpOAa U3 OAHOro CTauMOHapHOro COCTOSIHUA B ApYroe.
OO6bsACHEHNE NPOMCXOXOEHUSA NMMHEYATOro CnekTpa atoMa Bogopoaa
N pasnuums NMMHenYaTbiX CNEKTPOB pa3nuyHbIX ra3os. [pBeaeHue
NPYMEpPOB MCMONb30BaHNs Na3epa B COBPEMEHHOWN Hayke N TEXHUKE.
WMcnonb3oBaHue NHTepHeTa Ansa novcka nHdopmamm o
nepcneKkTMBax NPUMEHEHUs nasepa.

Tema 6.4. ApepHas
doumsmka.

Pacyet aHeprum cBs3n atomHbix sgep. OnpegeneHve 3apsga u
MaccoBOro 4ucria aToMHOro sapa, BO3HMKAaKLWero B pesynbrare
pafMoaKkTMBHOTMO pacnaga. BeiumcneHve aHeprum, ocBoboxaatoLlencs
npu papuoakTmHom pacnage. OnpegeneHve MpoAYKTOB SAepHON
peakumn. BbluucneHve sHeprun, ocsoboxgatowlenca npu sAepHbIX
peakuusix. [loHMMaHne npenmyLLecTs U HeJoCTaTKOB MCNOMNb30BaHNUS
aTOMHOMN 3HEPTNW N NOHUSNPYIOLUMX U3MNYYEHUA B NPOMbILLNIEHHOCTH,
mMeguumHe. N3noxeHne CyTu 9KOMOrMYecknx npobnem, CBA3aHHbIX C
Buonormyeckum JencTBMEM pPaamnoaKkTUBHBIX U3nyyveHuni. lNMposeaeHne
Knaccudukaumm  SrnemMeHTapHbIX Yactuy no  ux  PU3nYeckum
Xapakrepuctukam (Macce, 3apsay, BPEMEHU XU3HU, CIUHY U T. A.).

Pa

spnen 7. CTPOEHME BCEJIEHHOM

CtpoeHune ConHe4yHom
CUCTEMbI

O6cyxaeHne ctpoeHnst CONMHEYHOM CUCTEMBI.
OsHakomneHne C nnaHetTamMmm W ManbiMM  Tenamu
ConHeyHon cuctemsl, cuctemon 3emns —JlyHa.
Mcnonb3oBaHne WHTepHeTa Ans noucka wn3odpakeHun
KOCMUYECKMX OOBLEKTOB UM UHopMaumm 06  umx
0COBEHHOCTSX.

PaboTa co 3Be3gHbIMU KapTamu.

Isontouuna BecenenHon

PaccmoTpeHne  knaccuduvkaumm  3Be3n.  M3yyeHue
0COBEHHOCTEN CneKTparbHbIX KNaccoB 3Be3A.
OnpepgeneHve 3Ha4yeHUst 3HAHMKW O HaWen Wu Opyrux
ranaktukax ansi pasBuTuUs Haykm n Yenoseka.
O6cyxaeHne BO3MOXHbIX  CLEHapveB  3BOMOLUK
BceneHHon. OObACHEHME MOAENU paclmpsroLencs
BceneHHon.

OnpegeneHve 3HayYeHWs COBPEMEHHbBIX 3HAHWA O
BceneHHon ona ocBoeHna npodeccun n cneumnansbHOCTEN
cpegHero npodeccmoHanbHoro obpasoBaHus
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7. ONMMNCAHUE YYEBHO-METOOUYECKOIO U MATEPUAJIbHO-
TEXHUYECKOIO OGECMNEYEHUA OBPA30BATENbHOWU OEATENBHOCTW.
7.1. MaTepuanbHoO-TeEXHM4YECKOEe obecneyeHue

Peanusauma nporpammbl AncuuninHbl «®Puamka» TpebyeT Hanmumnsa yy4ebHOro
kabuHeTa ¢ 4OCTYNOM B VIHTEPHET.

MomeleHne KabuHeTa yOoBreTBopsieT TpeboBaHNAM CaHuTapHo-
anngemuornornyecknx npasun n HopmatmeoB (CanllnH 2.4.2 Ne 178-02) n ocHalieHo
TMNOBLIM 00OpyAOBaHMEM, TOM 4ucne ydyebHonm mebenbio M cpeacTtBamn 0OydeHus,
AOCTaTOUHbIMM AN BbINOMHEHUSS TpebOBaHWN K YPOBHIO MOArOTOBKM oby4vatowmxcs. B
KabuHeTax [OOMMKHO ObITb MynbTUMegunHoe obopyaoBaHWe, MNOCPEACTBOM KOTOPOro
y4yacTHMKM obpa3oBaTenbHOro npoLlecca MoryT npocMaTpusaTth BU3yanbHY MHOpMaLuIo
no u3yyaemon AMCUMNNNHE, co3daBaTb npeseHTauuu, Bugeomartepuansl 1 1. N.B cocrtas
y4yebHO-MEeTo4MYECKOTO U MaTepmanbHO-TEXHUYECKOro obecnedeHnst nporpaMmbl y4ebHom
AncumnivHbl «Puanka» BXoaar:

* HarnagHble nocobust (KOMNNEeKTbl y4eOHbIX Tabnuu, NnakaToB U T. N.);

* NIH(POPMALNOHHO-KOMMYHUKALIMOHHbIE CPEACTBA;

* 9KPaHHO-3BYKOBbIE NOCOOMS;

* 9neKkTpocHabxeHne kabnHeTa;

* TEXHUYECKMEe cpeacTtea 0byyeHus;

* [OEeMOHCTpauuoHHOe obopyaoBaHune (obLWlero HasHadyeHuss U TemaTudeckue
Habopbl).

7.2. WHdpopmaumoHHoe obecnevyeHne obyveHuUs
Mepe4yeHb y4eOHbIX n3gaHmmn, UHTepHeT-pecypcoB, AONONTHUTENbHON
nutepartypbl

B 6ubnmnoteyHbln hoHa BXOOAT y4ebHuKM, y4ebHo-MeToandeckue komnnekTsl (YMK),
obecneunBarolme ocBoeHne ydebHonm amcumnimHbl «dPuamka», pPeKoOMEHOOBaHHbIE WK
JonyuwleHHble  Ang  UCNOMb30BaHMS B NpodeccuoHarnbHbiX  0bpasoBaTesnbHbIX
opraHuMsaumsax, peanuayrwmx obpasoBaTenbHyld Mporpammy cpegHero  obuiero
obpasoBaHna B npegenax ocBoeHusi OlOIN CIMNO Ha 6a3e ocHoBHOro ob6uwero
obpaszoBaHus.

BubnuoteyHbln doHA MOXET OblTb AOMOSIHEH JHUMKIONEANAMU, CrpPaBOYHUKAMMU,
Hay4YHOM M Hay4YHO-MOMYNAPHON NUTEpaTypon N ApyrmmMm nocobumsMmmn no usnke.

B npouecce ocBoeHus nporpammbl y4ebGHOM AucuMnnuHbl «Pusnka» CTyaeHTbl
AOJTKHbI UMETb BO3MOXHOCTb AOCTYNa K 3NIEKTPOHHbLIM Y4eOHbIM MaTepuanam no uauke,
nmMeroLmmca B cBob6oaHOM ocTyne B ceTu VIHTEPHET (3NEeKTPOHHBLIM KHUram, NpakTukymam,
Tectam, maTtepuanam EN3 v gp.).

PekomeHayemas nutepartypa:
Onsa oby4arowmxcs

a) oCHOBHas nuTeparypa:

®usunka. 10 knacc. YyebHuk. basoBbii 1 yrinybnéHHbin ypoBHu /| Mskuwes [.A.,
byxoBues b.b., Cotckunt H.H. / MNopg pea. MapdeHteeson H.A. — M.: lNpoceeLleHune, 2023 —
416 c.

®usuka. 11 knacc. Y4ebHuk. basoBbit 1 yrnybnéHHoli yposHu /Mskuwes [.A.,
Byxosues b.B6., YapyrvH B.M. / MNopg pea. MapdeHtoeBon H.A. — M.: lNpoceeLyernne, 2023 —
399 c.

0) pononHUTenbHaa nuTepartypa:
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PoimkeBuu A.ll. ®umsmka. 3agadnmk. 10—11 kn.: nocobue ana obuwieobpasosart.
yupexgerun / A.MN. PoimkeBuy — M.: [ipodha, 2017 — 188 c.

TawnsikoBa-byuwkesny, N.U. dusumka : yuebHuk : B 2 4. / U.W. TawnsikoBa-byLikesny.
— 2-e n3g., ucnp. — MuHck : Boeliwanwasn wkona, 2014. — Y. 1. MexaHuka. MonekynsipHas
du3mka 1 TepMoaMHaMuKa. IeKTpMYecTBo U marHetusm. — 304 c. : un., cxem. — Pexum
poctyna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=235732 (gaTa
obpatteHus: 01.10.2020). — bubnuorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). - ISBN 978-
985-06-2507-6. — TeKCT : 3NIEKTPOHHbIN.

TawnsikoBa-bywkesny, U.N. dunsmka : yy4ebHuk : B 2 4. /| N.W. TawnsikoBa-
BywkeBuy. — 2-e nag., ucnp. — MuHck : Belwanwas wkona, 2014. — 4. 2. Ontunka. KsaHToBas
dusuka. CTpoeHmne 1 pmnsanyeckne CBOMCTBa BewecTBa. — 232 C. : UI., CXeM., Tabn. — Pexum
poctyna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=460883 (naTa
obpatteHus: 01.10.2020). — bubnuorp. B kH. — ISBN 978-985-06-2506-9 (4. 2). - ISBN 978-
985-06-2507-6. — TeKCT : 3NIeKTPOHHbIN

Ona npenopaBaTenen

1. Teopus n metoamka obyyeHus duauke : yyedbHoe nocobue : [16+] /
H.B. NpebeHHnkoBa, M.I1. JlaHkuHa, O.E. JleBeHko, H.[". CMOHT ; nog obw. pea. M.I1.
JTaHknHoM ; OMCKUIM rocygapCcTBeHHbIN yHuBepcuteT um. ®. M. [loctoeBckoro. — OMCK :
Owmckun rocygapcTBeHHbIn yHuBepcuteT um. .M. [loctoesckoro, 2017. — 160 c. : Tabn.,
cxeM. — Pexxum goctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=563143 (gaTta obpaLieHus:
08.02.2021). — bubnuorp.: c. 144-157. — ISBN 978-5-7779-2126-0. — TekcT :
3NIEKTPOHHbIN.

2. JlykmaHoBa, A.P. MeToauyeckne pelleHnsa no NnpUMMeEHEHNI0 MHTEPHET pecypcoB
Ha 3aHaTuAx no dusuke / A.P. JlykmaHoBa ; Balknpckuin rocynapCTBeHHbIN
negarornyecknin yHnsepcutet nm. M. Akmynsbl, IHCTUTYT OU3NKN, MaTeMaTUKM,
UM POBLIX N HAHOTEXHONOMMN 1 Ap. — Ya : 6.u., 2020. — 54 c. : nn. — Pexxum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=594250 (gaTa
obpawteHnsa: 08.02.2021). — TeKCT : INEKTPOHHbLIN.

MHcpopmaumoHHbIe 3NeKTPOHHO-00pa3oBaTenbHbie pecypchbl
(UHTepHeT-pecypchbl)

1. BupTyanbHas obyyatowas cpega Moodle <https://edu.vsu.ru>.
2. ONEKTPOHHbIA  KYpC And  AUCTaHUMOHHoro obydeHuna «dusumka (CI10
"porpammupoBaHue B KOMMbIOTEPHbIX

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

OBC "M3patenbctBa "flanb" https://e.lanbook.com

OBC "YHusepcutetckasa ubnumoteka online" https://biblioclub.lib.vsu.ru
HauunoHnanbHbIn undposon pecypc "PYKOHT" https://rucont.ru

9OBbC "N3paTtenbcTtBa "llaHb" https://e.lanbook.com

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

http://mediadidaktika.ru/
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