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1. NOACHUTEJIbHAA 3ANMUCKA

Mporpamma obuieobpasoBaTenbHON y4yebHoM ANCUMNNUHBI «dnsnka»
npegHasHavyeHa nAna wu3dydeHuss B oOpasoBaTesnbHbIX OpraHusauunsax, peanusyroLmnx
obGpasoBaTenbHyl0 nporpammy cpegHero obuwero obpasoBaHus B npegenax OCBOEHUSA
OCHOBHOW npoeccnoHansHon obpasoartensHon nporpammel CMO (OMOI CrO) Ha 6ase
OCHOBHOro 0buero o6pasoBaHns Npy NOAroTOBKE CrneLmannucToB cpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuero
obGpas3oBaHna, npeabsBNAEMblX K CTPYKType, COAEepXaHul W pes3ynbTaTaM OCBOEHMS
y4yeOHOM ANCUUNIINHDI.

C yyeToM npumepHon nporpammbl 0bLieobpasoBaTenbHOM y4ebHOM AUCLUNSIUHGI
«dusmka» ona npodeccnoHanbHbIX 06pasoBaTenbHbLIX OpraHM3auuin, peKkoMeHOOBaHHOM
depepanbHbIM rocyaapCTBEHHbIM aBTOHOMHbBIM yupexaeHnem «deneparnbHbli MHCTUTYT
pa3sutua obpasoBaHus» (PrAy «dUPO») B KadecTBe NPUMEPHOM MNporpaMmmbl AN
peanu3auun OCHOBHOW NpodeccnoHanbHon obpasoBaTtenbHon nporpammbl CMNO Ha 6ase
OCHOBHOr0 06uero obpasoBaHus ¢ nonyvyeHnem cpegHero obuiero obpasoBaHus.

«®Pusmka», B COOTBETCTBMM C PekomeHgaumsiMm no OpraHu3auumn nonyvYeHus
cpegHero obuiero obpasoBaHusi B npegenax OCBOEHUs1 obpasoBaTtesibHbIX MporpamMmm
cpegHero npogeccuoHanbHoro obpasosaHnsa Ha 6a3e OCHOBHOro obuiero obpasoBaHus C
yyeToM TpeboBaHuI heaepanbHbiX rocyfapCTBEHHbIX 0Opa3soBaTenbHbIX CTaH4APTOB M
nosiydyaemon npodpeccunm UM cneumanbHOCTM  cpedHero  NpodeccuoHaribHoOro
o6pasoBaHnsa (NMcbMo [lenapTaMeHTa rocyaapCTBEHHOM NONMUTUKM B cdepe NoaroTOBKM
pabounx kagpos v ANO MuHobpHaykm Poccumn ot 17.03.2015 Ne 06-259).

CopepxaHune nporpammbl «dPusnka» HanpaefeHO Ha AOCTUMXKEHWE CreayroLmx
uenen:

- OCBOEHMEe 3HaHWW O (yHOAMeHTamnbHbIX (PU3NYECKUX 3aKOHaxX W MpuUHUMNAXx,
nexawmx B OCHOBE COBPEMEHHOW (PU3MYECKON KapTUHbI MUpa; Hambonee BaXKHbIX
OTKPbITUAX B 0611acTu (pmsnkKn, okasasLUMX onpefenstoliee BAnusaHNe Ha pasBuTne TEXHUKN
N TEXHOSOMMKN; METoA4ax Hay4YHOro NO3HaHWA NPUPoabI;

- OBrageHne yMeHusIMM NpoBOAUTL HabnaeHWs, MnaHMpoBaTb W BbIMOMHATb
9KCNEepUMEHTbI, BblABUraTb MMNoTe3bl U CTPOUTL MOLENU; NMPUMEHATE MOMyYeHHble 3HaHUSA
no guanke Ans 06bACHEHMS pa3HOOBpPa3HbIX PU3NYECKNX SIBIEHUA U CBOWCTB BELLECTB;
NPaKTUYECKOro  UCMOMNb30BaHUA  (PU3NYECKUX 3HAHUW;, OueHMBaTb [JOCTOBEPHOCTb
€CTeCTBEHHOHay4YHOM NHdOpMaLnK;

- pasBuTME MNO3HaBaTElNbHbIX WHTEPECOB, WHTENNEKTyanbHbIX W TBOPYECKMX
cnocobHocTen B npouecce npuobpeTteHna 3HaHUM No U3MKE C UCNOSIb30BaHMEM
pasnNUYHbIX UICTOYHMKOB MHPOPMaLMN N COBPEMEHHbIX MHPOPMALMOHHBLIX TEXHOMOIMUI;

- BOCMUTaHue YOeXOeHHOCTU B BO3MOXHOCTW MO3HAHUSA 3aKOHOB NpuUpoabl W
NCNONb30BaHUS OOCTUXEHUN (PU3MKM Ha Bnaro pasBuUTUS YeroBEeYECKOW LMBUNN3ALUK;
HeobXxo4MMOCTU COTpygHMYecTBa B Mpouecce COBMECTHOrO BbINOMHEHUS 3ajad,
YBaXWUTENbHOMO OTHOLIEHMS K MHEHWIO OMMOHeHTa npu obCyxaeHun npobrnem
€CTECTBEHHOHAYYHOrO0  COAEPXaHUsl; TOTOBHOCTM K  MOpPanbHO-3TUYECKON  OLEHKe
NCNOSIb30BaHWS HayYHbIX AOCTUXKEHUIN, YyBCTBA OTBETCTBEHHOCTM 3a 3aLLUTY OKpYXatoLLen
cpeasbl;

- UCMNONb30BaHNE MPUOBPETEHHbIX 3HAHUM U YMEHUN ONS peLleHUs NpakTU4eCKnx
3aJady NoOBCEOHEBHOM XW3HM, obecneyeHus ©Oe3onacHOCTM COOCTBEHHOW XXWU3HW,
paunoHanbHOro NPMpPoLONOSib30BaHMSA U OXPaHbl OKPY>XXKatoLLen cpeapbl.

B nporpammy Bknto4eHbl KOMMNETEHL MW, HEOOXOANMbIE 451 KAYECTBEHHOIO OCBOEHNS
OCHOBHOWN npodeccrnoHanbHon obpasoBaTtenbHon nporpammbl CIMO Ha 6a3e OCHOBHOro
obwero obpasoBaHuA C nonyyvyeHnem cpegHero obuiero obpasoBaHUA — nNporpammbl
noaroToBKKM crieymanucToB cpeaHero 3seHa (MMCC3):



2. ObLLAA XAPAKTEPUCTUKA

B ocHoBe y4ebHoOM ancumninHbl «Pusnka» NexuT ycTaHoBKa Ha hopmmnpoBaHme y
obyyaeMbix cucTeMbl 0a30BbIX MOHATUN (OU3MKM W NPELCTaBfeHMN O COBPEMEHHOM
o13nyeckon KapTuHe Mupa, a Takke BblpaboTka YMEeHUN NPUMEHATbL PU3NYECKMe 3HaHUS,
Kak B npoeccrnoHanbHON OeATenbHOCTH, Tak U AN peLleHNs XXU3HEHHbIX 3a4au.

MHorne nonoXxeHusi, pasBuMBaeMble (PU3NKOW, pacCcMaTpUBaKOTCA KaK OCHOBA
CO34aHus N UCMONb30BaHUSA NH(POPMALMOHHBIX U KOMMYHUKAUWOHHBLIX TexHonornn (UKT)
— O0fHOro wn3 Haubonee 3HaAYUMbIX TEXHOMOMMYECKUX [LOCTUKEHUA COBPEMEHHON
uMBMAN3aLunu.

®dusnka p[JaeTr KAY K MOHMMAHUK MHOFOYUCIIEHHBIX SBMIEHMA U NpOoLEecCoB
oKpyXatwwero mupa. B dusuke dopmmpyroTca MHOrMe BuObl AEATENbHOCTU, KOTOpble
UMerT npeameTHbIn xapaktep. K HAM B NepByl0 ovepedb OTHOCATCSA: MogenvpoBaHue
00bEeKTOB U MpoueccoB, MNPUMEHEHME OCHOBHbIX METOAOB MO3HaHUS, CUCTEMHO-
WHOPMAUUNOHHBLIM aHanua, (opMyfnUpoBaHUE rMMNOTe3, aHanmM3 U CUHTE3, CpaBHEHUE,
obobuleHne, cuctematMsaumsd, BbISIBiEHWE MNPUYNHHO-CNEOCTBEHHbLIX CBS3€W, MNOUCK
aHanoroB, ynpaeneHne obbektamu n npoueccamun. MIMeHHO aTa gucuuninHa no3sonseT
NO3HAKOMUTb CTYAEHTOB C HAyYHbIMW METOAAMM NO3HAHUSA, HAYYNTb UX OTNNUYaTb rMnoTesy
OT TEOPUN, TEOPUIO OT IKCNEPUMEHTA.

®dusnka nmeeTt o4eHb HoMbLIOE N BCEBO3pACTalOLWEE YUCO MEXOUCUMMINHAPHBIX
CBsI3eM, NPUYEM Ha YPOBHE, Kak MOHATUNHOMO annapara, Tak U MUHCTpymeHTapus. CkaszaHHoe
Nno3BoSiieT paccmaTpuBaTb (U3NKY Kak MeTagaucuMniinHy, KoTopasd npegocrtaBnseT
MEXANCUUNIINHAPHbLIN A3bIK 4515 ONUCaHUSA HAay4YHOW KapTUHbI MUpa.

dusmka gasngeTcsa cuctemoobpasywmm (akTopoM A1 eCTEeCTBEHHO-Hay4YHbIX
y4eOHbIX NpegMeTOB, MOCKOSbKY (PU3NYECKMEe 3aKOHbI NexaT B OCHOBE COAEpXaHUA XMMUN,
6uonoruu, reorpadun, aCTPOHOMUN U cheumanbHbIX AUCUMMMH (TEXHUYECKas MexaHuKa,
3NEeKTPOTEXHUKA, 3JNEeKTpPoHWKa wun gp.). YuyebHas aucumnnuHa «dPusuka» cosgaet
yHUBepcanbHyto 6azy ana  udyydeHus obuenpodeccroHanbHbIX W - crieumanbHbIX
ANCUMNIWH, 3aKknagbiBas dyHaaMeHT Ansa nocreayoLwero obyyeHnss CTyaeHToB.

O6nagast NorMyeckon CTPOMHOCTbID U ONUPasiCb Ha 3KCMepUMEHTarnbHble dakTbl,
yyebHaa gucuunnmHa «®Pusmka» QopMupyeT Yy CTYAEHTOB MNOASMHHO  Hay4yHoe
MUPOBO33peHne. Pusnka ABMNSETCS OCHOBOW YyYEeHUs O MaTepuaribHOM MuUpe WU peluaet
npo6rembl 3TOro Mupa.

3. OMUCAHME MECTA YYEBHOW AUCLUMIIUHBI B YYEBHOM MJTAHE

YyebHasa gucumnnmHa «dunsmka» saensietcs NnpodunbHbIM y4eOHbIM NpeaMeTom u3s
obsizatenbHon npeameTHon obnactm «EcTtectBeHHble Haykm» PIOC cpepgHero obuiero
obpasoBaHus.

YyebHasa pgucumnnmHa «Pusmka» un3yvaetca B 06LwieobpasoBaTenbHOM  LMKNE
yuyebHoro nnaHa OOl CIO Ha 6a3e ocHoOBHOro obuiero obpasoBaHUs C MOSyYeHUEM
cpegHero obuero obpasosaHus MMCCS.

B yuyebHbix nnaHax MMCC3 mecto yvyebHon gucumnnuHbl «duamka» - B coCTaBe
obieobpasoBaTeribHbIX Y4€OHbIX 6a30BbIX OMCUMNANH, hopMMpyeEMbIX N3 06A3aTeNbHbIX
npeameTHbIx obnacten ®IrOC cpeaHero obuero obpasoBaHus, ans cneumansHoctn Cr1O
«MHOpMaUMOHHbIE  CUCTEMBI U MPOrpaMMUPOBAHUE»  TEXHUYECKOro  npodouns
npodeccnoHanbHoro obpasoBaHus.
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4. PE3YJIbTATbl OCBOEHUA

OcBoeHve cogepxaHua yyebHonm pgucumnimHbl  «dusmka»  obecneuymBaet
AOCTWXEHUe CTydeHTaMu crnegyowmnx pesyrbTaTos:

JINYHOCTHbLIX:

- 3HaHUA U YMEHWN OEeMOHCTPUpoBaTb Ha MpuMMepax poSfib U MeCTo (U3NKN B
opMMpPOBaHUN COBPEMEHHOM HAay4YHOM KapTUHbI MUpa, B Pa3BUTUN COBPEMEHHOWN TEXHUKU
N TEXHOSOMN, B NPaKTUYECKON AeATENbHOCTU Noaen;

- BnageHve U3NYECKM rpamMoOTHbIM roBedeHnemM B  NpodyecCUoHanbHom
AeaTternbHOCTU 1 BbITY Npy obpalleHun ¢ npubopamm n yCTponcTeamu,

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

- yYMeHWe caMoCToATeNbHO A06biBaTb HOBble OnA ceba duamyeckme 3HaHus,
ncnonb3ysa Ans 3Toro A0CTYMNHbIE MCTOYHUKN MHpOopMaLInu;

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

- YMeHue YynpaBnsATb CBOEW MNO3HaBaTENbHON OeATEenbHOCTbIO, MNPOBOAUTH
CaMOOLIEHKY YPOBHSI COBCTBEHHOIO MHTESNNEKTYaNbHOMro pa3suTus;

mMeTanpeaMeTHbIX:

- YMEeHMe AeMOHCTPUpOBaTb Ha NpUMepax B3anMoCBA3b Mexay (OM3nKon 1 apyrumm
€CTECTBEHHbIMW HayKamMu;

— YMEHWe yCTaHaBnMBaTb B3aMMOCBS3b €CTECTBEHHOHAYYHbIX SIBIEHNA U MPUMEHATb
OCHOBHbIe (pu3myeckue Moaenu ansa onucaHnsa u 06 bACHEHUS

— YMEHMencnonb3oBaTb pasfnuyHblie BuAbl NO3HABATENbHOW OeATeNbHOCTU And
peLLeHnadPU3NYeCcKnx 3agau, NPUMEHATb OCHOBHblE mMeToAbl no3HaHus
(HabnogeHusa,onncaHns, N3MepeHns, aKCnepuMeHTa) Ans U3y4eHUst PasrvyHbIX CTOPOH
OKpy>xarLlen 0eNCTBUTENbHOCTY;

— YMEHMeUcnorib3oBaTb OCHOBHblEe WHTENMeKTyarnbHble onepaunn: MnoCcTaHOBKa
3agjauun,opmynmpoBaHme runoTes, aHanmuM3 U CUHTEe3, CcpaBHeHne, o006o00ueHue,
cucTemMaTusauus, BbISBMEHUS MPUYUHHO-CNEOCTBEHHbLIX CBSA3€W, MOWUCKa aHaroros,
dopMynMpoBaHUss  BbIBOAOB  ANA  U3YYEHUS  pasfiMyHbiX  CTOPOH  PU3NYECKUX
0OBHEKTOB,ABNEHNA U NPOLECCOB, C KOTOPbIMU BO3HUKaeT HEOBXOOUMOCTb CTarkuBaTbCH
BNpodeccnoHansHon cdepe;

— YMEHEHWe WCNoNnb30BaTb pasfUyHble UCTOYHWKM ANA MonyvYeHus ou3nveckom
WHopMaLmMK, oueHNBaTb ee JOCTOBEPHOCTb;

— YMEHWe aHanuanpoBaTb 1 NpeAcTaBNATb UHOPMaUUIO B pasnuyHbIX BUAAX;

npeaMeTHbIX:

— 3HaHue 1 npeacTaBneHne ponn PUsnkn B COBPEMEHHOW Hay4YHOW KapTUHE MUNPa;

- MOHNUMaHMe PU3NYECKON CYLLHOCTN Habnogaembix BO BceneHHON ABNeHUn, ponu
dPU3NKN B POPMUPOBAHUM Kpyrosopa U (PYHKLUNOHANbHOMIPAMOTHOCTU YerioBeka Ans
peLLeHns NpaKkTUYeckux 3agay;

— 3HaHMe OCHoBoOrMoMarawLWmnx PU3NYECKUX NOHATUN, 3aKOHOMEPHOCTEN,3aKOHOB U
Teopum;

-yMeHM1Ee UCNonb30oBaTh PU3NYECKYIO TEPMUHONOMMION CUMBOSNKY;

- YMEHVE MNPUMEHATb OCHOBHblE METOAbl HAY4YHOro MO3HAHWUS, UCMONb3yeMble B
dusnke:HabnogeHne, onnucaHne, N3MepeHne, IKCNEPUMEHT;

- yMeHune obpabaTbiBaTh pesynbTaThbl N3MepeHun, obHapyxmBaTb
3aBUCUMOCTbMEXY (PUNYECKUMUN BEMNYMHAMM, OOBACHATL MOSyYEHHblE pe3ynbTaThl U
Aenatb BblBOAbI;

— YMeHue pellatb msnyeckme 3agauu;
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=~ YMEHME NPUMEHATb NOSTyYEeHHble 3HaHMA AN OO bSACHEHUSYCNOBUIN NPOTEKAHUSA
u3mMyecknx sBrneHUn B npupode, npodeccuoHanbHOM cdepen Onsg  NPUHATUS
NPakTU4YEeCKUX peLLeHnin B NOBCEOHEBHOM XN3HW;
5. COOEPXAHMUE

BBeaeHue

®dusnka — Hayka O npupope. EcCTecTBeHHO-HaydHbIi MeTo MO3HaHWA, ero
BO3MOXXHOCTU M rpaHuLbl MPUMEHMMOCTU. JKCMEPUMEHT U TEOpUs B npoLecce no-3HaHUg
npupoabl. MogenupoBaHue u3nYecknx SBMEHUA U npoueccoB. Ponb akcnepumeHTa u
Teopun B rnpouecce no3HaHna npupoasl. Pusmnyeckasi BenmymHa. lNorpeHocTn namepeHum
PuU3mMyecknx BenuunH. dusndeckne 3akoHbl. [paHuUbl NPUMEHUMOCTU  (PU3NYECKNX
3aKkoHOB. [loHATME O pm3nyeckon kapTuHe mMupa. 3HavyeHne U3MKKU MpPU OCBOEHUU
cneuunanbHoctn CI1O 09.02.07 MHdopmaLMOHHbIE CUCTEMBbI U NPOrpaMMUpoOBaHMe.

Paspen 1. MexaHuka

Tema 1.1. KwuHematnka. MexaHunyeckoe pamkeHne. OTHOCUTENLHOCTb
MexaHudeckoro ABwkeHusi. Cuctema oTcyéta. Tpaektopus. [lyTb. [lepemelleHue.
PaBHoMepHOe npsimonuHenHoe aswkeHune. CKopocTb. HepaBHOMepHOEe MpsiMONMHENHoe
ABwxeHue. YckopeHue. PaBHOYCKOPEHHOe npsMonnHenHoe AswkeHue. CeobogHoe
nageHve Ten. BpalwaTenbHoe ABUWXEHME U ero KNHeEMaTUyYeckmne napameTpbl. CBA3b Mexay
YrroBOW U NMIMHENHOW CKOPOCTAMM.

JeMoHcTpauun: BMOEOPONMKN W Npe3eHTaumMm HarnsagHo  AeMOHCTpUpylowme
3aBMCUMOCTb TpaekTopum OT BblbOpa CcUCTEMbl OTCYeTa,BUAbl  MEeXaHW4ecKoro
ABWKEHMNS,3aBMCUMOCTb YCKOPEHUS TeNna OT ero Macchbl U CUIbl, AENCTBYIOLLIEN HA TeNo.

MpakTn4yeckue 3aHATUA:PELLEHNE N aHANM3 3a4ad, HanpaBfieHHbIX HA NOHMMaHWe
N 3arnoMMHaHWE OCHOBHbIX 3aKOHOMEPHOCTEN N (POPMYI paBHOMEPHOrO NPAMOSIMHENHOIO
OBWXEHUS,HEPaBHOMEPHOIO NPSAMOSIMHENHOrO ABWKEHUS,paBHOYCKOPEHHOIO
NPSAMOSIMHENHOIO ABMKEHUS,paBHOMEPHOroBpaLLaTENbHOro ABMKEHUSI.

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

Tema 1.2. [InHamuka. OCHOBHblE€ MOHATUS AWHAMWUKWU: MHEPLMS, Macca, cuna.
3akoHbl HbloToHa. 3akoH BceMupHoro TsaroteHusi. Cuna TskecTu, cuna ynpyroctu. Bec,
HEBECOMOCTb.

HdemMoHcTpauuMmu:  BMOEOPONWUKW,  MNpe3eHTauMM U MpuUMepbl,  HarnggHo
AEMOHCTPUPYIOLLMECTIOXKEHNE CUM, PAaBEHCTBO M MPOTUBOMOMOXHOCTL HanpaBneHnsa cun
AEeNCTBNUA N NPOTUBOAEWCTBUS, 3aBUCMMOCTb CWUIMbl YNPYrocTn OT gedopMauuu, CUsbl
TPEHUS, HEBECOMOCTb.

MpakTnyeckune 3aHATUA: peLleHne N aHanus3 3agad, HanpasneHHbIX Ha MOHUMaHne
N 3anoMMHaHMe 3aKOHOB HbOTOHa, cunbl ynpyron pedopmauum, cunbl TPeHUs,
LEeHTPOCTPEMUTENBHON CUIbI, CUMbl NPUTSXKEHUS.

CamocTtosaTenbHana paboTa: pelwweHne 3agay no teme 1.2. lnHamumka. NogrotoBka
N YCTHOE BbICTYMNNeHne ¢ pedepaTom

Tema 1.3. 3aKoHbl coxpaHeHus B MexaHuke. Mmnynbc. 3akoH COXpaHeHus
umnynbca. KuHetuyeckas u noTeHumanbHas 3Heprusi. 3akOoH COXPaHEHUS 3SHEPruu.
MexaHunueckas paboTta. MexaHnyeckas MOWHOCTb. PeakTuBHOE ABMXEHME.

JeMoHcTpauumn:  BMOEOPOSIMKM,  Npe3eHTauum U NpuMepbl,  HarnggHo
AEMOHCTpUpYoLMenepexo noTeHUNnanbHOM S3HEPTrM B KUHETUYECKYHO SHEPIUIO U 06paTHO,
peakTUBHOE ABWMKEHNE.

MpakTn4yeckue 3aHATUA: peLleHne U aHanus 3agad, HanpasfeHHbIX Ha MOHUMaHWe
N 3anoMMHaHME 3aKOHOB COXPaHEHUsI UMMyJSibca U SHEPruun, a Takke PU3nNYecknx BennimH
— paboTa 1 MOLLHOCTb.
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CamocTtosaTenbHana paboTa: pelueHne 3agad no teme 1.3. 3aKoHblI COXpaHEHUs B
MexaHuke. logrotoska U yCTHOE BbICTYMNSEHUE C pedepaTom.

Tema 1.4. Cratuka m rmagpoctatmka. Crtatuka. LleHTp macc cuctembl Ten.
PaBHoBecue. [laBneHune. 3akoH lNackans. 3akoH Apxnmeaa.

OeMoHcTpauum:  BMOEOPONIMKM,  MNpe3eHTauuMm U NpUMepbl,  HarnsgHo
AeMOHCTpupyloLwuenposiBrieHme 3akoHallackansa n Apxumeaa.

lMpakTuyeckue 3aHATUA: peLLeHe N aHanus 3ajad, HanpaBfieHHbIX Ha NOHUMaHue
1 3anoMmnHaHue 3akoHa [Nackans n Apxumega.

CamocTosiTenbHasa paboTa: pelwieHne 3agad no reme 1.4. Cratuka n rmgpocraTtumka.
MogroToBKa 1 YCTHOE BbICTYNMEHUE ¢ pedepaTtom.

Paspnen 2. MonekynsipHasa cousnka u TepmoamHamMmmka

Tema 2.1. OCHOBbI MONEKYNAPHO-KUHETUYECKOU Teopumn. OCHOBHbIE NOSTOXKEHUSA
MOREKYNspPHO-KMHETMYECKOM Teopun. Macca n pasmepbl MOneKy.BpoyHOBCKOe ABUXKEHME.
Oundbdysmsa. Cunbl U 3HEPrus MeXMorekynsipHoro B3ammopenctsus. CTpoeHue
razoobpasHbIX, XUaknx n Teepabix Tefnl. CKOpoCTU OBUXKEHUSA MOMNEKYn U UX U3MepeHue.
WpeanbHbin ra3. [JaeneHve rasa. OCHOBHOE YypaBHEHMWE MOMEKYSISIPHO-KUHETUYECKOM
Teopuu ras3oB. Temnepatypa n ee nsmepeHme. [asosble 3akOHbl. AOCOMIOTHbBIV HYNb TEMNe-
paTypbl. TepMoanHaMmmnyeckasa LKana temnepaTypbl. YpaBHEHME COCTOAHUSA MAeanbHOro
rasa. MonsipHasa rasoBasi NOCTOSIHHaS.

JeMoHCcTpauun:  BMOEOPONVKK,  Mpe3eHTaumm WU NpUMepbl,  HarnsgHo
AEMOHCTpUpYyoLmne BpoyHOBCKOE ABUXEHME YacTuy U anddyautio.

MpakTnyeckue 3aHATUA: peLLEHNE N aHanu3 3a4ad, HanpaBfieHHbIX Ha NOHUMaHWe
N 3anoMmnHaHune ypaBHeHus MeHageneesa — KnanenpoHa, n3otTepmMmnyeckoro, m3ob6apHoro u
N30XOPHOro NPOLECCOB.

CamocTtosaTenbHasa paboTa: pelweHune 3agad no teme 2.1. OCHOBbI MOMNEKYNSPHO-
KnHeTmn4eckomn Teopun.llogrotoska n yCTHOE BbICTYNIEHUE ¢ pedepaTom.

Tema 2.2. OcHoBbl TepmMoauMHaMUKWA. OCHOBHbIE MOHATUS W ONpeneneHus.
BHyTpeHHASA aHeprnsa cuctemMol. BHyTpeHHASA aHeprua ngeansHoro rasa. Pabota n tennota
Kak bopMbl nepeadn 3Heprun. TennoemMKkoCTb. YaenbHas TennoeMKoCTb. YpaBHeHue
Tennosoro 6anaHca. lNepBoe Hayano tepmoanHamukn. AgnabaTtHbi npouecc. NpuHumn
pencteus  Tennoson mawwuHel. KM Tennosoro pgsuratend. Brtopoe Havano
TepMoanHamukn. TepmoguHamuyeckas LWkana Ttemnepatyp. XonoaunbHble MallvHbI.
Tennosble asuratenu. OxpaHa npupoabl.

HdemMoHCcTpauumu:  BMOEOPONWKW,  MNpeseHTauuMM W NpuMepbl,  HarnsgHo
AEMOHCTPUpPYIOLLMENIMEHEHNE [aBrfeHMs rasa C W3MEHeHMeM TemnepaTtypbl npwu
NOCTOSIHHOM 00beMe, N30TEPMUYECKNA N N306apPHbIA NPOLIECCHI, UIBMEHEHWE BHYTPEHHEN
3Heprnn Ten npu cosepLUeHnn paboTbl, MOAENN TENMOBLIX ABUraTENEN, KUNeHne Boabl Npu
NMOHWXEHHOM [aBNeHUN, YCTPOMUCTBO M NpUHUMN paboTbl NCcUxpomMeTpa u rurpomeTpa.

MpakTnyeckune 3aHATUA: pelleHne N aHanus3 3agad, HanpasfeHHbIX Ha NOHMMaHue
N 3anoMuHaHWe QU3NYECKUX BENUYUH TennoTa, paboTa, BHYTPEHHAS 3JHeprus Tena,
3aKOHOB MEepBOro M BTOPOro Hayana TepMOAWHAMMKW,M30MNPOLLECCOB B rasax, paboThbl
TEeNnoBbIX ABUraTenen.

CamoctosTenbHaa pabota: peweHne 3agad no Teme 2.2. OCHOBbI
TepMoanHamukn.lMoaroToBka 1 yCTHOE BbICTYNNEHNE ¢ pedepaToMm.

Tema 2.3. CBomctBa napoB U Xugkocten. lcnapeHme wn KoHOeHcauus.
HacbilweHHble 1 HeHacbIWweHHble napbl U UX cBoncTBa. ABCONIOTHAA M OTHOCUTENbHAas
BNaXHOCTb BO3gyxa. Todka pocbl. KnneHve. 3aBUCMMOCTb TemnepaTypbl KMMNeHus OT
pasneHnsa. CBOMCTBaA XuOKOCTEW. XapakTepuCTUKa >KUOKOMO COCTOSHUS BellecTBa.
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[MOBEPXHOCTHbIN CNOW XWUAKOCTU. OHEPrusi NOBEPXHOCTHOIO CIosl. SABMNeHus Ha rpaHuue
XXWAKOCTK ¢ TBepAbIM TenoM. KanunngapHole SBreHus:.

demMoHcTpauuum: BUOEOPOSNNKN,  Mpe3eHTaumMm U MpUMEpbl,  HarngagHo
AEMOHCTpUpYOLME ABMEHUA UCMapeHus U KOHAEHcauun, NOBEPXHOCTHOIO HaTsKeHus,
CMayMBaHUS MU KanUNsapHOCTU XXUAOKOCTEN.

MpakTn4yeckue 3aHATUA: pelleHne U aHanus 3agad, HanpaBfeHHbIX Ha MOHUMaHue
npoueccanapoobpasoBaHusl, MOHATUSA BIIAXXHOCTb BO3[yXa WU MOBEPXHOCTHOE HaTSXeHue
XUAOKOCTEN.

CamocTtosiTenbHaa paboTta: pelleHue 3agady no Tteme 2.3. CBomMcTBa napos u
xungkocten.lNogrotoeka U yCTHOE BbICTYMNNEHNE C pedepaTom.

Tema 2.4. CBoucTtBa TBepAbIX Ten. XapakTepuctvka TBEepAoro COCTOSAHUSA
BellecTBa. YNpyriue cBoMcTBa TBepabIx Ten. 3akoH ['yka. MexaHnyeckne cBoncTea TBEPAbIX
Ten. TennoBoe paclumpeHune TBepabix Ten n Xuakocten. NnaeneHne n Kkpuctannusayus.

deMoHcTpauuu: BWOEOPOSNIMKN,  MNpe3eHTauMm U NpuUMepbl,  HarnsgHo
AEeMOHCTpUpYoLMeKpucTansibl, aMopHble BELLECTBA, XUAKOKPUCTANIMYeckne tena n ux
cBoOMCTBA.

MpakTn4yeckue 3aHATUA: peLlleHne U aHanu3 3agad, HanpasfeHHbIX Ha MOHUMaHue
N 3anoMMHaHne NpoLEeCCcOB MNaBneHus, Kpuctannmsaumm n TENNOBOro pacluMpenus Ten.

CamocTtosiTenbHaa paboTta: pelleHue 3agad no teme 2.4. CBoucTBa TBEpAbIX
Ten.lMNogrotoBka n yCTHOE BbICTYMNNEHUe ¢ pedepaTom.

Paspen 3. OnektpoanHammka

Tema 3.1. dnekTpocTaTMKka. fiBneHne anekTpusaunm Ten. SNeKTpudecknin 3apsa.
3aKkoH coxpaHeHusa 3apsiga. 3akoH KynoHa. 3Onektpuyeckoe none. HanpskEHHOCTb
anekTpuyeckoro nongd. lNMpuvHUMN cynepnosvuum nosen ToveyHblX 3apsgoB. Paborta no
nepemMeLLeHnio 3apsga, coBepLlaeMas cunamu anekTpudeckoro nons. loTteHunan wu
pa3HOCTb  noTeHuuanoB. [loBepxHOCTM paBHOro noteHumana. CsA3b  Mexay
HanNPsPKEHHOCTLID M Pa3HOCTbIO  NoTeHumanoB. [1pOBOOHMKM W ONSNEKTPUKN B
AMEKTPMYECKOM Mone. JONeKTpoeMKOoCTb. KoHaeHcaTopbl M UX COeOMHEHUs. JHeprus
3IEKTPMYECKOro Nond 3apsiKeHHOro KoHAeHcaTopa.

JeMoHcTpauun:  BMOEOPONUKW,  Mpe3eHTauunm U NpUMeEpPbl,  HarnsgHo
AEMOHCTPUPYIOLLMEB3AMMOOENCTBME  3APSDKEHHbLIX TeN, CBOWCTBA MPOBOAHWKOB W
AN3NEKTPUKOB B 3NEKTPUYECKOM MOSe.

MpakTnyeckue 3aHATUA: peLLEHNE N aHanu3 3a4ad, HanpaBfieHHbIX Ha NOHUMaHWe
N 3anoMMHAHWE 3aKoHa COXPaHEHUsI JANeKTpuUYeckoro 3apsiga W 3akoHa KynoHa,
HaNPSPKEHHOCTN 3NIEKTPMUYECKOro MOMs, SHEePrun INEeKTPUYECKOro nosis, noTeHumnana wm
Pa3HOCTWN NOTEHLMANOB, 3NIEKTPUYECKON EMKOCTM NPOBOAHMKA, KOHOEHCATOPOB.

CamocTosaTenbHas paborTa: peLleHne 3agad no Teme 3.1.
OnekTpocTtaTuka.llogrotoeka n yCTHOE BbICTYNNEHUE C pedepaToM.

Tema 3.2. 3aKOHbI MOCTOAHHOIO TOKa.YCcrnoBus, Heobxoanmble Ans BO3HUMKHOBEHUS
N noggepXaHus anektpuyeckoro Toka. Cumna Toka M NnAoTHOCTb Toka. 3akoH Oma ans
yyacTtka uenn 6e3 3[C. 3aBUCMMOCTb 3NEKTPUYECKOrO COMNPOTUBIIEHUA OT MaTepuana,
ANVHBL 1 Nnowaan nonepeyHoro CevyeHuss NpoBOAHUKA. 3aBMCUMOCTb 3NEKTPUYECKOTrO
COMPOTUBIIEHUS MPOBOAHNKOB OT TEMMNEPATYpbl. DNEKTPOABMXKYLLLAA CUMa UCTOYHMKA TOKA.
3akoH Oma ansa nonHow uenu. CoeamHenne npoBogHukoB. CoeguHeHMEe MCTOYHMKOB
anekTpuyeckon sHeprmm B OGartapeto. 3akoH [xoyns - JleHua. Pabota u MOLLUHOCTb
3MEKTPUYECKoro Toka. Tennosoe AenUCTBUE TOKa.

[JeMoHcTpauun:  BMOEOPONMKM,  Mpe3eHTauMm W1 MPUMEPbl,  HarnsagHo
AEMOHCTPUPYIOLMETENNOBOE AENCTBME TOKA.
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MpakTnyeckune 3aHATUA: pelleHne 1 aHanu3 3aaad, HanpaBreHHbIX Ha MOHNUMaHue
“ 3anoMuHaHue 3akoHa Oma Ons ydyacrtka uenu, 3akoHa Oma ans nonHon uenu,paboTsl 1
MOLLHOCTU TOKa.

CamocTosiTenbHaa pa6oTa: pelleHue 3agady no Teme 3.2. 3akoHbl NMOCTOSHHOIO
Toka.lMNoaroToBKa M YCTHOE BbICTyNNeHne ¢ pecepaTom.

Tema 3.3. dnekTpnyeckun ToK B nonynpoBoaHukKax.CobCcTBEHHAsA NPOBOANMOCTb
noslynpoBogHukoB. NonynpoBogHnKoBble Npubopsl.

JeMoHCcTpauun:  BMOEOPONVKK,  Mpe3eHTauMm W1 MpUMepbl,  HarnsgHo
AEMOHCTpUpyoLwmne COBCTBEHHYD W MNPUMECHY MNPOBOAMMOCTb  NOSTYNPOBOOHUKOB,
YCTPOMCTBO U NPUHLMN paboTbl NONYNPOBOAHNKOBOrO Anoda 1 TpaH3ucTopa.

lMpakTuyeckue 3aHATUA: U3yYeHUEe U yKpenreHne MNOHATUN, 3aKOHOMEPHOCTEN M
MeTOA0B peLleHns 3agay Nno uamnke nosynpoBOAHUKOB.

CamocTtosiTenbHasa paboTa: pelleHue 3agad no teme 3.3. DNEeKTPUYECKUA TOK B
nonynpoBogHukax. MoarotoBka 1 yCTHOE BbICTYNSIeHME ¢ pedepaTom.

Tema 3.4. MarHuTHOe none.OTKPbLITUE MArHUTHOrO Nons. BaamoaoencTemne TOKOB.
[MOCTOSIHHbIE  MarHUTbl  UMarHuTHoe none. MarHutHas wuHaykuus. [paduyeckoe
n3obpaxeHne MarHUTHbIX nonen.MarHuTHaa MHAYKUMS MPSIMOro MPOBOAHMKA C TOKOM.
3akoH Amnepa. MarHuTtHaa nocTosiHHas. MarHMTHOe nomne KaTylwKM M KPYroBOro TOKa.
MarHuTHbIN NOTOK. [JeMCTBME MarHMTHOro Nong Ha ABuXywunes 3apsag. Cuna JlopeHua.

demoHcTpauuu: BUOEOPOSNKN, npeseHTayum N nNpUMepH.l, HarnagHo
AEMOHCTPUpPYOLWMEONbIT JpcTeaa, B3aMMogencTBme npoOBOAHUKOB C TOKaMU, OTKIOHEHME
3MEKTPOHHOrO Nny4yka MarHUTHbIM MOJSIEM.

Mpaktnyeckue 3aHATUA: n3yvyeHue n yKpenneHue NMOHATUN,
3aKOHOMEPHOCTEMMMETOLOB peLleHns 3aaad Ha Temy 3.4MarHutHoe none.

CamocTtosiTenbHaa paboTta: peweHue 3agady no teme 3.4. MarHutHoe none.
[MogrotoBka 1 YCTHOE BbICTYNEHWE C pedepaToM.

Tema 3.5. dnekTpomarHuTHaa WHAYKUMA.OnbiT Papages. IAnekTpomMarHuTHasi
NHOYKUMS. 3akoH anekTpomarHUTHoW uHaykuun. [lpaBuno JleHua. CamouHayKums.
NHAOYKTUBHOCTbL. QHEpPIrus MarHUTHOIO Mons.

HdeMoHcTpauun:  BUOEOPONMKKW,  MPe3eHTauunm U NPUMEepbl,  HarnsgHo
AEMOHCTpupytoLmeonsiTel Papages.
MpakTnyeckne 3aHATUA: n3yyeHve 7 yKpenneHue MOHSATUN,

3aKOHOMEPHOCTENMMETOLOB peLleHns 3agay Ha TeMy 3.5.OneKTpoMarHnTHas NHAYKUMS.
CamocTtosiTenbHaa paboTta: peweHue 3agad no teme 3.5. OnekTpomarHUTHas
nHaykums. NoarotoBka n yCTHOE BbICTYNNEHNE C pedepaTom.

Paspen 4. Kone6aHuna n BonHbI

Tema 4.1. MexaHuyeckme KonebaHumsa u BonHbl. KonebatenbHoe [OBWXEHUE.
MapmoHnyeckne konebaHmda. CeobogHble MexaHudeckne konebanus. JlMHenHble
MexaHudeckue konebaTenbHble cucTembl. [lpeBpalieHme 3Heprum npu konedaTtenbHOM
apwxkeHmn. CBoOoOAgHble  3aTyxawwue MexaHuyeckne konebaHusi.  BbIHYyXXOEHHble
MexaHu4yeckme konebdaHus.

OeMoHCcTpauuu:  BUOEOPONIMKWA,  MNpEe3eHTauunm U1 NPUMEpPbl,  HarnsaHo
AEMOHCTpUpYoLWMecBoboaHbIE U BbIHYXOEHHbIE MexaHudeckme konebaHus, pesoHaHc.
MpakTuueckue 3aHATHA: n3yyeHune n yKpenneHue MOHATUMN,

3aKOHOMEPHOCTEMMMETOA0B peLleHnsa 3agad Ha temy 4.1. MexaHunyeckne konebaHus u
BOSIHbI. PaccMoTpeHne MaTtemMaTMyeckoro m quU3nM4eckoro (MPY>XMHHOrO MasiTHMKA),
MeXaHN4YeCKOro pe3oHaHca 1 ero y4eT B TEXHUKE.
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CamoctosiTenbHaa paborta: peweHve 3agad no Teme 4.1. MexaHudeckue
konebaHusa n BonHbI. [logrotToBka 1 YyCTHOE BbICTYNNEHME ¢ pedepaTom.

Tema 4.2.Ynpyrue BonHbl.[lonepeyHble 1 NpoJoribHbIE BOSHbI. XapakTepuUCTUKN
BOMHbl. YpaBHeHne nnockon OGerywen BonHbl. WIHTepdepeHuus BoOmH. [loHATME O
Andpakumm BomH. 3BYKOBbIE BOSTHbI. YbTPa3ByK U €ro NpuMeHeHMe.

OeMoHcTpauun:  BMOEOPONVKK,  Mpe3eHTaumm W1 MpUMepbl,  HarnsgHo
AeMOHCTpupyoLwmneobpasoBaHe N pacnpocTpaHeHne ynpyrmx BosH, 4acToTy konebaHum u
BbICOTY TOHa 3BYKa.

MpakTnyeckue 3aHATUA: n3yyeHue n yKpenneHue NOHATUN,
3aKOHOMEPHOCTENMMETO0B peLleHns 3agad Ha Temy 4.2. Ynipyrne BOSIHbI.

CamocTtosiTenbHaa paboTta: pelweHve 3agad no Teme 4.2. Ynpyrue BOJHbI.
MogroToBKa 1 YCTHOE BbICTYNMEHUE ¢ pedepatom.

Tema 4.3. JnekTpomarHUTHble KonebaHusi. CBOOOAHbLIE 3NEKTPOMAarHUTHbIE
konebaHuna B KOHType. NpeBpalleHnsa aHeprum B konebaTtenbHOM koHType. CobcTBeHHas
yactoTa konebaHun B KOHType. 3aTyxawuime anekTpoMarHuTHble konebaHus. MeHepatop
He3aTyxalLWMX ANEeKTPOMarHUTHbIX KoriebaHun. BeIHYXOEHHbIe anekTpuyeckme konebaHus.
[MepemMeHHbIN TOK M ero nonyyeHue. [eHepaTop nepeMeHHOro Toka. [encreylowme
3Ha4yeHus Toka U HanpsbkeHus. HAYKTUBHOCTbL M EMKOCTb B LENM NepeMeHHOro TOKa.
AKTUBHOE, EMKOCTHOE N UHOYKTUBHOE COMPOTUBIIEHUS. DNEKTPUYECKUA pe30HaHC. 3aKoH
Oma gnga yyactka uenu nepemMeHHoro Ttoka. Pabota u MOLLHOCTb MepeMeHHOro ToKa.
MpeobpasoBaHMe nepemMeHHoro Toka. TpaHcdopmatop. [lonyyeHue, nepegada u
pacnpeneneHne aneKkTpo3Hepruu.

JeMoHcTpauun:  BMOEOPONVKW,  Mpe3eHTaumm W1 NpUMepbl,  HarnsagHo
AEeMOHCTpupyoLwmecBobogHbIe ANEKTPOMarHUTHble KonebaHus, nonyveHve, nepegadvy u
pacnpeneneHne aneKkTpo3Hepruu.

MpakTnyeckue 3aHATUA: n3yyeHue n yKpenneHue NOHATUN,
3aKOHOMEPHOCTEMMMETOA0B peLLEHNS 3aaa4 Ha Temy 4.3. DneKTpoMarHMTHble KonedaHus.

CamocTtosTenbHaa paboTa: peleHne 3agad no teme 4.3. OnekTpoOMarHUTHbIe
konebaHus. lNMNoarotToBka 1 yCTHOE BbICTYNNEHNE ¢ pedepaTom.

Tema 4.4. dneKTpoMarHUTHbIe BOJIHbI.OMNEKTPOMArHUTHOE Mosfie Kak ocobbin BN,
mMaTepun. OneKTpoMarHUTHble BOMHbl. CBOMCTBA 3NEKTPOMArHUTHbLIX BOSH. OTKPbITbIN
kKonebartenbHbIn KOHTYp. MN300peTeHne paguo A.C. lNonoBbiM. MNMoHATHME O pagnocBa3u.
MpuMeHeHne 3NeKTPOMarHUTHbIX BOJTH.

OdeMoHcTpauun:  BMAEOPONMKW,  Mpe3eHTauMm WU NpuMepbl,  HarnsaHo
AEMOHCTPUPYHOLLMEN3NTYYEHNE U MPUEM INIEKTPOMArHUTHBIX BOSH, paanOCBS3b.
MpakTn4yeckne 3aHATUA: n3yyeHve 7 yKpenneHue MOHSATUN,

3aKOHOMEPHOCTENMMETOA0B peLLUEHNS 3a4auy Ha TeMy 4.4. DNEeKTPOMarHUTHbIE BOJSTHbI.
CamocTosiTenbHaa paboTa: peleHne 3agad no teme 4.4. ONeKTpoOMarHUTHbIE
BOnHbI. [loaroToBKa 1 YCTHOE BLICTYMEHNE C pedepaTom.

Paspgen 5. OnTuka

Tema 5.1. TeomeTpuyeckaa ontuka. KopnyckynspHad W BOSHOBasi Teopwus
cseTa.CKkopocTb pacnpocTpaHeHusa cBeta. OCHOBHblE 3aKOHbl FEOMETPUYECKOM OMTUKW.
ABCONIOTHLIA M OTHOCUTENbHLIN MOKasaTenun npenomneHnsa BewectBa. V3obpaxeHnsa B
onTu4eckmx cuctemax. JinHsbl.Mas kak ontnyeckasa cuctema. Ontnyeckue Nnpnbopsbl.

OemMoHcTpauun:  BUOEOPOSIMKM,  Mpe3eHTauuM W MpuUMepbl,  HarnagHo
AEMOHCTPUPYIOLME 3aKOHbl OTPaXXeHUs U MpenomMreHus cBeTa, MOMHOe BHYTPEHHee
OoTpakeHue, NPUHLMMNbI paboTbl ONTUYECKUX NPUBOPOB.
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MpakTnyeckune 3aHATUA: pelleHne 1 aHanu3 3aaad, HanpaBreHHbIX Ha MOHNUMaHue
NPAMONMHENHOrO PacnpoOCTPaHEHUs CBeTa, 3aKOHOB OTPaXeHUs W MpenoMreHus,
NOCTPOEHMUSA N300paKeHUIn B ONTUYECKUX CUCTEMAX.

CamocTosiTenbHasa paboTa: pelueHne 3aaad no teme 5.1. FeomeTpuyeckas onTuka.
MoaroToBKka 1 YCTHOE BLICTYNIEHNe ¢ pedepaTom.

Tema 5.2. BonHoBasa ontuka. MHTepdepeHumnsa ceeta. KorepeHTHOCTb CBETOBbIX
nyyen. MHtepepeHums B TOHKMX nneHkax. MNMonockl pasHon TonwuHbl. Konbua HeloToHa.
Mcnonb3oBaHue nHTepdepeHumn B Hayke U TexHuke. dudpakuunsa ceeta. OQudpakuma Ha
lwenu B napannenbHblx nyyax. AudpakunoHHas peweTtka. NoHaTve o ronorpadun. Mo-
napusaums nonepeyHbix BomH. MNonspusauunsa ceeta. [IBonHoe nyyenperiomnenuve. Nons-
pouabl. Aucnepcna ceeta. Bugbl cnektpoB. CnekTpbl ucnyckaHus. CnekTpbl NOrmnoLweHus.
YnbTpacuronetoBoe M MHMpaKpacHoe msnyyvyeHus. PeHTreHoBckue ny4dn. X npupoga um
CBOWCTBA.

[JeMoHCcTpauun:  BUOEOPOSIMKM,  Mpe3eHTauuM U MpUMepbl,  HarnsagHo
AEeMOHCTpUupyLwmnenHTepdepeHunio ceeta, Audpakuuio cBeTa, Mnonspusaumilo CBeTa,
nosly4eHme cnekTpa C NOMOLLbIO NPU3MbI, MOMyYeHUe cnekTpa ¢ MOMOLbLIO ANdpakLMOHHON
peLleTKn, YCTPONCTBO CneKTpockona.

MpakTuyeckue 3aHATUA: peLLEHE N aHanu3 3agad, HanpaBfieHHbIX Ha NMOHUMaHWe
MHTepdepeHunn,anpakLnm n NoNsSpmM3aLnmn CBETOBbLIX BOSH,AUCNEPCUM CBETA.

CamocTtosiTenbHaa paboTta: peweHue 3agad no teme 5.2. BonHoBasi onTuka.
MogroToBKa n YCTHOE BbICTYNEHUE C pedhepaTom.

Pazgen 6.9nemeHTbl KBaHTOBOW PU3UKMN.

Tema 6.1. OcHOBbI cneuuanbHOM TeOPUU OTHOCUTENbHOCTU. [locTynaTbl
cneunanbHOM Teopun OTHOCUTENBHOCTU. OTHOCUTENBHOCTbL MNPOMEXYTKOB BPEMEHM.
OTHOCUTENBbHOCTb ANUHbI Ten. PenAaTMBNUCTCKNI 3aKOH CMOXXEHUSA CKOpoCcTen. 3aBUCUMOCTb
Maccbl OT ckopocTU. OCHOBHOWM 3aKOH PENATUBUCTCKOM AMHaMUKK. CBA3b Mexay Maccom m
3Heprmen.

deMoHcTpauuu: BUOEOPOSINKN, npeseHTaumm " npumepbl, HarnsaaHo
AEMOHCTPUPYIOLNEPENATUBUCTCKON MEXAHMKM.

MpakTnyeckue 3aHATUA: peLLEHNE N aHanu3 3a4ad, HanpaBfieHHbIX Ha NOHUMaHWe
PEensiTUBUCTCKON MEXaHMKMN.

CamocTtosTenbHasa paboTa: pelweHne 3agady no Teme 6.1. OCHOBbI crneunanbHON
Teopun OTHOCUTENBLHOCTU. MoAroToBKa N YCTHOE BbICTYNNEHNE C pedepaTom.

Tema 6.2. KBaHTOBada ontuka. KsaHtoBasa runortesa lNnaHka. PoToHbl. BHeLwwHun
doToapekT. BHyTpeHHUN hoToahdekT. Tunbl PoTO3NEMEHTOB.

HdemMoHCcTpauuMmn:  BUOEOPONMKM,  NpPe3eHTauum U1 NpuUMepbl,  HarnsgHo
OEMOHCTpUpPYOLLNEPOTOI(EKT.
MpakTnyeckune 3aHATUA: n3ydyeHune n yKpenneHve MOHATUN,

3aKOHOMEPHOCTEMMMETO0B peLleHns 3a4ad Ha Temy 6.2. KBaHToBasi onTuka.
CamocTosiTenbHaa paboTa: peweHune 3agad no Teme 6.2. KBaHTOBasd onTtuka.
[MogroTtoBka 1 YCTHOE BbICTYNEHUE ¢ pedepaToMm.

Tema 6.3. AtomHas ¢m3uka. PasBuTne B3rMALOB Ha CTpPOEHWE BellecTBa.
3aKOHOMEPHOCTU B aTOMHbIX CMeKkTpax Bogopoda. AgepHaa mogens atoma. OnbiThbl
O.Pesepdopaa. Mogenb atoma Bogopoaa no H.bopy. KBaHTOBbIE reHepaTopbl.

[JeMoHcTpauun: BNaeoponnkn, Npe3eHTauum n NpuMepsbl, HarnsaHo
AEMOHCTPUPYIOLLME NMHENYATbIE CNEKTPbLI Pa3nnYHbIX BELLECTB, U3Ny4YeHne nasepa
(kBaHTOBOrO reHeparopa), CHETYMK MOHMU3NPYIOLLUX N3NYYEHUM.

MpakTnyeckue 3aHATUA: pELLEHNE N aHanM3 3a4adv, HanpaBEHHbIX HA MOHUMaHNe
N3ry4YeHnsa 1 NornoLweHnst 3Heprun B atome, noctynatos bopa.
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CamoctosiTenbHaa paboTa: peweHne 3agad no Teme 6.3. AToMHas
don3umka.lloaroToBka U YCTHOE BbICTYNSIEHME C pedpepaTomMm.

Tema 6.4. flpepHasn dm3uka. CoctaB gapa atoma. AgepHble cunbl. QHepPrus CBs3u
aTOMHbIX s4ep.Buabl  pagnoakTMBHBIX  U3NYYEHUW. OKCNepuMeHTasibHble  MeToAbl
permcTpauum MOHU3UPYIOLLMX U3NYyYeHUW. 3akOoH paanoakTMBHOrO pacrnaga. fAgepHble
peakuuun. [leneHve sgep ypaHa. LlenHble saepHble peakuuun. TepMmosaepHble peakuunu.

OeMoHcTpauun:  BMOEOPONVKK,  Mpe3eHTaumm W1 MpUMepbl,  HarnsgHo
AEMOHCTpUpPYOLWWEBUAbl PagMOaKTUBHOIO WU3MNYYEeHUST U IKCMepUMEHTarbHble MeToAbl
pernctpauum MOHN3NPYHOLLUX N3YYEHUN.

lMpakTuyeckue 3aHATUA: peLLeHe N aHanus 3agad, HanpaBfieHHbIX Ha NOHUMaHue
SAEPHbIX peakumi, LenHbIX SAepHbIX peakuum n TepMosgepHbIX peakuni.

CamocTosiTenbHasas paboTta: peweHne 3ajady no Teme 6.4, HApepHas
dunauka.lloaroToBka 1 yCTHOE BbICTYNIieHNE ¢ pedepaTom.

MpumepHble TeMbl pecepaToB
Manuneo Nanunen — ocHoBaTesb TOYHONO €CTECTBO3HAHMUSI.
3Ha4veHune oTKpbITUI Manunes.
Ncaak HeloTOH — co3gaTterib Knaccndeckon ousmkn.
3aKOHbI COXpaHEHNS B MEXAHUKE.
MonekynapHo-KMHeTUYeCcKasa Teopusa naeanbHbIX ra3os.
lMnasma — yeTBepPTOE COCTOSIHME BeELLeCTBa.
Mpobnembl aKonormm, CBA3aHHbIE C UCNOSTb30BAHUEM TEMMOBbLIX MaLUVH.
Buabl anekTpudecknx paspsaoB. InekTpudeckme paspsagbl Ha cnyxbe yenosek
Mcnonb3oBaHue 31eKTpoSHepPrun B TpaHcnopTe.
10 Mavikn ®apagen — cosgaTesib y4eHuss 00 3NeKTpoOMarHUTHOM Morne.
11. Mnxann Bacunbesuy JIOMOHOCOB — yYeHbI SHLUKITONEeanCT.
12. AHgpe Mapu AMnep — OCHOBOMOSOXHUK 3NEKTPOANHAMUKN.
13.OmMunuin XpmuctnaHoBmuY J1eHL, — pyccKnin onamk.
14.XaHc KpucTtnan 3pcteq — OCHOBOMOSOXHUK 31eKTpoMarHeTmsma.
15. bunonspHble TPaH3UCTOoPHbI.
16.AnekcaHgp CtenaHoBumdY [lonoB — pycckui y4eHbln, nsobpeTtaTtens paguo.
17.3akoHbl Kupxroda ans anekTpuyeckon Lenu.
18.TlepeMeHHbIN 3NEKTPUYECKUN TOK U €ro NpUMeEHeHMne.
19. KpnoaneKTpoHunka (MMKPOINEKTPOHMKA N XONoA4).
20. MornHna — rasoBblt paspsg B NPUPOLHbIX YCIOBUAX.®
21.OTKpbITUE 1 NPUMEHEHME BbICOKOTEMMNEPATYPHOM CBEPXMPOBOAMMOCTH
22.[Mpon3BoacTBO, Nepeaada v UCMofb30BaHWE 3NEKTPOIHEPTUN.
23.YnbTpasByk (Nony4YeHne, CBOMCTBA, NPUMEHEHME).
24. dusmka n My3sblka.
25.onorpadus n ee npMMeHeHKe.
26. [Incbpakumsi B HaLLEN XXU3HW.
27.0nTn4eckune sABNEHNs B Npupoae.
28.CBeT — anekTpoMarHuTHas BOJiHa.
29. KoHCTpyKUMs 1 BUObl Nasepos.
30.J1a3epHble TEXHOMNOMMU N NX UCMOSNb30BaHMeE.
31.PeHTreHoBckue ny4dn. ctopust oTKpbITUS. [pumeHeHune.
32. AnekcaHgp Npuropbesny CTONETOB — PYCCKUIN OUBKIK.
33.AToMHas usuka.
34.3oTonbl.
35. beckoHTaKkTHble MeTOAbl KOHTPONA TeMrnepaTypbl.
36.Benuyanwmne oTKpbITUA PUIUKMN.
37.Uropb Bacunbesuy KypyatoB — pu13uK, opraHM3aTop aTOMHOM HayKn U TEXHUKMW.

©CoNoGk~wWNE
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38.Knaccudmkaums n xapakTepucTUKN 3fIEMEHTAPHbIX YacTul.

39. KOHCTpYKUMOHHAas NPOYHOCTL MaTepuarna n ee CBA3b CO CTPYKTYPOMN.

40.MeToabl HabnaeHNa M perucTpaunm pagnoakTUBHbIX M3MYyYEHUA U YacTuu,.
MeToabl onpeaeneHunst NNOTHOCTM.

41.Mopgenu atoma.

42.HaHoTexHOnorma — mMexgucumnnuHapHaa obnactb d¢yHOaMeHTanbHON WU
NPUKagHON HaYKN U TEXHUKM.

43.T1lpuMeHeHne aepHbIX PeakTopoB.

44.CoBpemMeHHasa dmsnyeckas KapTuHa Mupa.

45.CoBpeMeHHble cpeacTBa CBA3N.

46.MpnmeHeHne aBneHnsa potoaddekTa.

6. TEMATUYECKOE NMNAHUPOBAHWE C ONPEAENNEHUEM OCHOBHbIX
BNOOB YYEEHOWU OEATENBbHOCTU OBYYAIOLLIUXCA

Bup yyeb6HOM paboThbi O6bem Cemecmpsbi
4Yacos 1 2
MakcumanbHas yyebHas Harpyska 96 42 54
(Bcero)
AyaunTtopHas y4yeOHasn paboTa 74 32 42
(obsizaTenbHble Yy4eOHble 3aHATUA)
(Bcero)
B TOM YuChe:
nekymmn 36 16 20
npakTn4yecKne 3aHATUS 38 16 22
BHeayauTtopHas (camocTtosiTeribHas) 22 10 12
yyeObHas pabota oOyuarowierocs
(Bcero)
UTorosas aTtrectauus B chopme OunddhepeHumnpoBaHHbIN
3ayer
TEMATUYECKOE NJIAHUPOBAHUE
Ne CopepxaHue oby4yeHus KonuyecTtBo yacoB
nn
AyaunTopHbIe 3aHATUSA
1. BBegeHue 1
2. Paspen 1. MexaHuka 14
Tema 1.1. KuHemaTtuka. 6
Tema 1.2. AuHamuka. 4
Tema 1.3. 3akOHbl COXpaHEHMSI B MEXaHMKE. 2
Tema 1.4. CtaTuka u rmgpocraTuka. 2
3. Paspgen 2. MonekynsipHas ¢pu3snka n TepmoanHaMmmka 11
Tema 2.1. OCHOBbI MONEKYNAPHO-KMHETUYECKON TEOPUN. 3
Tema 2.2. OCHOBbI TEPMOAVHAMUKMW. 3
Tema 2.3. CBoKCTBa NapoB U XUOKOCTEN. 3
Tema 2.4. CBovicTBa TBEpAbIX TeN. 2
4. Pasgen 3. OneKkTtpoaMHamMmKa 14
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Tema 3.1. DnekTpocTaTuka. 2
Tema 3.2. 3aKoHbl NOCTOSIHHOIO TOKA. 2
Tema 3.3. DnekTpuyeckui TOK B NosTynpoBOgHUKAX. 2
Tema 3.4. MarHuTHOE none. 4
Tema 3.5. QnekTpoMarHUTHaa NHOYKUNA. 4
. IPasgen 4. Kone6aHus v BOsHbI 14
Tema 4.1. MexaHu4eckue konebaHus 1 BOmMHbI. 4
Tema 4.2. Ynpyrue BOSHbI. 2
Tema 4.3. OnekTpoMarHUTHbIE KoniedaHus. 4
Tema 4.4. ONeKTpoMarHUTHbIE BOSHbI. 4
. IPasgen 5. OnTuka 10
Tema 5.1. [eomeTpunyeckas onTuka. 5
Tema 5.2. BonHoBasi onTuka. 5
. |Pasgen 6. 9nemMeHTbl KBAHTOBOU (PU3UKMU. 10
Tema 6.1. OcHOBbI cneunanbHON Teopun 2
OTHOCUTESIbHOCTMW.
Tema 6.2. KBaHTOBas onTuka. 3
Tema 6.3. ATomHasa usuka. 2
Tema 6.4. ApgepHasa dusumka. 3
UToro: 74
BHeayaunTopHas (camocTtositenbHas) paboTta
Pazpgen 1. MexaHuka 4
PeweHne 3agay Ha Temy 1.1. KuHemaTtuka. 1
PeweHne 3agad Ha Temy 1.2. InHamuka. 1
PeweHune 3agay Ha Temy 1.3. 3aKOHblI COXpaHEHUSI B MEXaHMKE. 1
PeweHune 3agay Ha Temy 1.4. CtaTtuka n rmgpocraTuka. 1
Paspgen 2. MonekynspHas hmsnka n TepmoanHamMmka 4
PeweHune 3agay Ha Temy 2.1. OCHOBbI MOMEKYNAPHO- 1
KWHETUYECKON TEOPUN.
PeweHune 3agay Ha Temy 2.2. OCHOBbI TEPMOAMHAMUKMN. 1
PeweHne 3agay Ha Temy 2.3. CBOMCTBa NApoB W XXUAKOCTEN. 1
PeweHne 3agay Ha Temy 2.4. CBoncTBa TBEPAbIX TEN. 1
. [Pasgen 3. dnekTtpoanHammka 4
PeweHune 3agay Ha Temy 3.1. DnekTpocTaTuka. 1
PeweHune 3agay Ha Temy 3.2. 3aKOHbI MOCTOSAHHOIO TOKA. 1
PeweHune 3agay Ha Temy 3.3. DNEeKTPUYECKUN TOK B 1
NoslynpoBOgHMKAX.
PeweHne 3agay Ha Temy 3.4. MarHuTHOe none. 1
Paspgen 4. Kone6aHus v BOnHbI 4
PeweHune 3agay Ha Temy4.1. MexaHnyeckue konebaHuna n 1
BOJTHbI.
PeweHne 3agad Ha Temy 4.2. Ynpyrue BOSHbI. 1
PelweHune 3agay Ha Temy 4.3. DnekTpomarHuTHble KonebaHus. 1
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PelweHuve 3agay Ha Temy 4.4. OnekTpoOMarHUTHbIE BOJTHbI. 1
5. |Paszgen 5. OnTtuka 2
PeweHue 3agay Ha Temy 5.1. l'eomeTpuyeckas onTuka. 1
PelwweHuve 3agay Ha Temy 5.2. BonHoBas onTtuka. 1
6. Pasaen 6. OnemMeHTbl KBAHTOBOU (PU3UKMN. 4
PeweHue 3agay Ha Temy 6.1. OCHOBbI cneymasnbHON 1
TEOPUN OTHOCUTESNBbHOCTU.
PeweHue 3agay Ha Temy 6.2. KBaHTOBasa onTuka. 1
PeweHue 3agay Ha Temy 6.3. ATOMHasa punsuka. 1
PeweHue 3agay Ha Temy 6.4. AoepHasa domnsumka. 1
BCEIO: 22

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTUOBYYAIOLLUXCA

ConepxaHueobyueHus XapaKTepucTuka OCHOBHbLIX BUAOB AEATENbHOCTH
obyyvarowmxcs (Ha ypoBHe y4eOHbIXaeUCcTBUN)
BeeneHue YMeHVsi  MOCTaHOBKM  Leneit  [eATenbHOCTW,  NnaHupoBaHUA

CcOOCTBEHHOW AOeATEeNnbHOCTU AN JOCTUXKEHUs NMOCTaBMNEeHHbIX LEernen,
npeaBngeHnAa BO3MOXHbIX pe3yrnbTaTtoB 3TUX ,EI,GVICTBVIVI, opraHusauun
CaMOKOHTPOJ1IA U  OUEHKM NOJNy4YeHHbIX pe3ynbTaToB. Passutne
CMOCOOHOCTM $SICHO M TOYHO WM3naraTb CBOW MbICMM, JIOMMYECKU
060CHOBbIBaTbL CBOK TOYKY 3pEHMsl, BOCMIPMHMMATb U aHannsnpoBaTb
MHeHusi cobeceiHMKOB, NPU3HaBas NpPaBO APYroro YesioBeka Ha MHoe
MHeHue. NpounsBeneHne namepeHus hU3MYecKMx BENMWUYMH U OLieHKa
rpaHvubl  NOrpelHocTen uamepeHuin. [lpegcraBneHne  rpaHuupbl
NMOrpeLlHOCTEN M3MEPEHUN nNpu  MNOCTPOEHUM rpadukoB. YMeHue
BbICKa3blBaTb MNOTe3bl ANs OOBbACHEHUs HabnogaembiX SIBIEHWN.
YMeHne npegnarate  MoOZENM  SBMEHUMW.  YKasaHue  rpaHuy
NPUMEHUMOCTM  (DUBUYECKMX  3aKOHOB.  M3MOXEeHMe  OCHOBHbIX
MONOXEHUA COBPEMEHHOW Hay4yHOW KapTuMHbl Mupa. [lpuBegeHue
NPUMEPOB BMUAHUSA OTKPbITUA B (PU3MKE Ha MPOrPecc B TEXHUKE U
TexHonornm npoussoacTea. Mcnonb3oBaHne WHTepHeTa Ans nowcka
MHpopmauunu.

Paspen 1. MexaHuka

Tema 1.1. KunemaTtuka.

MpencraBneHne MexaHM4eCcKoro ABWXKEHWS Terna ypaBHEHUSMU
3aBMCMMOCTU KOOPAMHAT W MPOEKUUNEN CKOPOCTU OT BPEMEHM.
MpencraBneHne MexaHM4eCcKoro ABWXKEHWS Terna rpadoukamm
3aBMCMMOCTU KOOPAMHAT M MPOEKUUNEN CKOPOCTU OT BPEMEHM.
OnpegeneHne koopanHaT NPONLEHHOIO MyTH, CKOPOCTU U YCKOPEHMS
Tena no rpadmkamMm 3aBMCMMOCTM KOOPAWHAT U MPOEKLMIN CKOPOCTH OT
BpemMeHn. OnpegeneHve KoopauHaT NporMagEeHHOro NyTn, CKOPOCTH U
YCKOPEHWS Tena no ypaBHEHMSAM 3aBUCUMOCTW KOOPAMHAT U NPOEKLNIA
CKOpPOCTM OT BpeMeHu. [1poBeaeHne CpaBHUTENBHOIO aHanusa
pPaBHOMEPHOrO 1 paBHOMEPEMEHHOIO ABMXEHWUA. YKaszaHune
NCMNOMb30BaHNsi NOCTYNaTENbHOMO M BpaLLlaTeNibHOro ABWKEHWN B
TexHuke. [pnobpeTenHne onbita paboTbl B rpynne C BbIMOSTHEHVEM
pasnuyHbIX couunanbHbIX ponen. PaspaboTka BO3MOXHOW CUCTEMDI
OEVCTBUM 1 KOHCTPYKUUW ANSt SKCNEPUMEHTAanNbHOro onpeaeneHuns
KMHEeMaTUYeCKMX BeNuYuMH. NpeacTtasneHne nHopmaumm o BUuaax
OBVDKEHWs1 B Buae 1abnuupbl.

Tema 1.2. dnHamuka.

3HaHNe OCHOBHbIX MOHATUI AMHAMWKM (MHEpUWs, macca, cuna, Bec,
HEeBECOMOCTb) U YMEHMWe NMPUMEHSITb UX Ha MpakTuke. 3HaHue cmbicna
3aKOHOB  AuHaMWKM  HbloTOHa, MPUHUWMMOB  CyMeprnosvuumMn U
OTHOCUTENBHOCTU, W YMEHVWEe MPUMEHUTb 3HaHWS MNpU  peLleHuu
npodeccuMoHanbHbIX  3adady. YMeHue — npuBoAUTb  NpUMeEpb
NPaKTU4ECKOro NPUMEHEHNA (PU3NYECKNX 3aKOHOB MEXaHUKN.
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Tema 1.3. 3akoHbl
COXpaHEeHUs1 B MEXaHMKE.

MpMMeHeHWe 3akoHa COXpaHeHUs WMMNynbca Ans  BblYUCIEHUSA
M3MEHEHNN CKOPOCTEN Ten npu uxX B3aumopgencteusx. MamepeHue
paboTbl CUIT U UBMEHEHME KMHETUYECKOW 3Heprun Tena. BblmncneHue
paboTbl CUIT U UBMEHEHUSI KUHETUYECKOW 3Heprun Tena. BblumncneHue
NnoTeHUManbHON 3Heprun Ten B rpaBuMTaLMoHHOM none. OnpegeneHune
noTeHUManbHON SHeprun ynpyro AedopMupoBaHHOro Tena no
n3BecTtHoM pfedopmMaumm Kn Xectkoctn Tena. [MpumeHeHue 3akoHa
COXpaHeHUs1 MeXaHWYEeCKOW 3Heprum npu pacyeTax pesynbTaToB
B3aMMOAENCTBUI TeN rpaBUTaLMOHHBIMU CUNaMK U CUiaMn ynpyrocTu.
YkazaHue rpaHuy, MPUMEHMMOCTU 3aKOHOB MeXaHuKW. YkasaHue
Y4EOHbIX OUCUUMIMH, NPU U3YYEHUUM KOTOPbIX MCMOSb3YHTCA 3aKOHbI
COXpaHeHus.

Tema 1.4. Ctatuka u

3HaHMe OCHOBHbLIX MOMNOXEHWUA CTaTUKN 1 rmopocTtaTtuknu, a
TakKKkeBnageHne npmemammn pelieHna TUnoBbiX 3afad. BnageHwne
TeopeTn4eCKMMn 3HaHUAMU Mo UCNONb30BaHNKD OCHOBHbIX NOHATUN 1
3aKOHOB MeXxaHn4eCckoro paBHOBeCI/IFl.yMeHI/Ie MCNOJ1b30BaTb NOHATUA U
3aKOHbl MeXaHMU4eCKOoro paBHOBeCUA OnNA pelleHUAa OCHOBHbIX 3aaad
MeXaHUKN.

MonekynsipHas pvanka n TepmoavHammka

rmapocraTuka.
Paspen 2.

Tema 2.1. OcHOBBbI

MOSEKYSAPHO-

KMHETUYECKOMN TEOPUN.

PelueHre 3agay ¢ NpMMeEHeHeM OCHOBHOIO YpaBHEHWsI MOSEKYNsipHO-
KMHeTu4eckon teopum rasoB. OnpegeneHne napameTpoB BellecTBa B
razoobpasHoM COCTOSIHUM Ha OCHOBAHWM YpPaBHEHWUSI COCTOSIHUS
moeanbHoro rasa. OnpegeneHne napameTpoB  BewecTtBa B
razoobpasHOM COCTOSIHUM U MPOUCXOASALLMX MPOLIEeCCOoB Mo rpadukam
szasucumoctn p (T), V (T), p (V). lNpaktnyeckoe uccnegosaHve
3asucumoctun p (T), V (T), p (V). MNpeacrtasnenvne B Buae rpacukos
N30XOPHOro, N306apHOro 1 M30TepPMUYECcKOro npoueccoB. BeluncneHue
cpegHen KMHEeTUYECKOW 3JHeprMv TEensoBOro ABWXKEHWUS MOMeKyn no
n3BecTHoM TemnepaType BewecTBa. BbickasbiBaHvMe runotes Aans
00bsAACHEHUs HabnogaeMbIX ABNEHWI. YKazaHue rpaHuL NPUMEHNMOCTH
Moenu «maearnbHbin ra3y» n 3akoHoB MKT

Tema 2.2. OcHOBbI
TepMoOaANHaAMUKMN.

PacuéTt konmyectBa TennoTbl B npoueccax Tennonepegayun. Pacuer
Konu4yecTBa TennoTbl, HE06Xo0AMMOro A OCYLLEeCTBNEHUs] 3a4aHHOM0O
npouecca ¢ Tennonepegayven. PacyeT nameHeHus BHyTPEHHEN SHEpPrnm
Ten, paboTbl M NepefaHHOro KonmyecTBa TeMNnoThl C UCNOSIb30BaHNEM
nepBoro 3akoHa TepMoanHaMukun. PacyeT paboTbl, COBEPLLUEHHOW ra3omMm,
no rpacuky 3aBucumoctn p (V). Bbluucnenne paboTbl rasa,
COBEPLUEHHOW MPU WM3MEHEHWM COCTOSIHUS MO 3aMKHYTOMY LIMKIY.
Bbluncnenne Kr1 npu coBepweHun rasom paboTbl B npoueccax
N3MEHEHUsT COCTOSTHWUS MO 3aMKHYTOMY LKy. O6bsACHEHNE NPUHLMNOB
OencTens TeNNOBbIX MalMH. [JeMoHcTpaumsa ponu pusmki B co3gaHnm
N COBEpLUEHCTBOBAHWM TENMOBLIX [ABUratenen. WanoxeHue cytu
3Konornyecknx  npobnem, oOyCrnoBneHHbIX paboTon  TennoBbIX
OBUraTenen un npepsiokeHne nyTM KX peLleHusi. YKasaHue rpaHu
NPUMEHMMOCTM 3aKOHOB TepMOAWHAMWKW. YMeEHWe BeCcTuM Auarnor,
BbICNYLIMBATb MHEHME OMMOHEHTA, Yy4acTBOBaTb B AMCKYCCUU, OTKPbLITO
BblpaXaTb W OTCTaMBaTb CBOK TOYKY 3pEHMs. YkasaHue y4eOHbIX
ONCUMNIVH, NPU U3YYEHUM KOTOPbIX MCMOMb3YT YY4ebHbIN MaTepuan
«OCHOBbI TEPMOONHAMKNY.

Tema 2.3. CBoncTtBa
napoB U XXUOKOCTEWN.

PacueT konunyectBa TennoTtbl, HEOOXOAMMOro Ans OCYLLECTBMEHMUS
npouecca nepexoga BeLlecTBa M3 OOHOr0 arperaTHOro COCTOSIHMS B
apyroe. OKCMepuMEHTanNbHOE WCCneaoBaHNe TEnnoBbIX CBOWCTB
BewecTBa. [lpvBegeHve NPUMEPOB KanUINSAPHbIX SBMEHUA B ObITy,
npupoge, TexHuke. lNpumeHeHne U3NYECKUX MOHATUA N 3aKOHOB B
y4yebHOM maTepuane npodeccnoHanbHOro xapakrepa. Micnonb3oBaHue
WuTepHeTa ansa novcka mHopmauum o paspaboTkax U NpUMEHEHNUsIX
COBPEMEHHBIX TBEPAbIX M aMOpPdHbLIX MaTep1aos.

Tema 2.4. CBouncTBa
TBEPAbIX TEn.

Pacuet konuuyectBa TennoTbl, HeobGXxogumoro ans ocyulecTBrieHunsa
npouecca nepexoga BelleCTBa M3 OAHOINoO arperatHoro COCTosAHuA B
apyroe. 3HaHMe TennoBbIX CBOWCTB  BellecTBa.liccnegoBaHue
MeXaHUYEeCKNX CBOUCTB TBEPAbLIX TEI.

Pasgen 3. OnektpoguHamuka
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Tema 3.1.
AneKTpocTaTuKa.

BbluMcrneHe cun B3anMoOeNCTBUSA TOYEYHBIX AMNEKTPUYECKUX 3apsaaoB.
BbluMcrieHne  HanpsKEHHOCTM  3MEKTPUYECKOro Mons  O4HOro MU
HEeCKOMNbKMX  TOYEYHbIX  3NEeKTpU4Yecknx  3apsanos.Bbluucnexune
noTeHUMana 3NeKTPUYEcKOro Moris OfHOTO W HECKONMbKUX TOYEYHbIX
3MeKTPUYECKUX 3apsaoB. BblumcrneHne sHeprum aneKkTpu4eckoro norns
3apsHkeHHOro KoHAaeHcaTtopa. PaspaboTka nnaHa M BO3MOXHOW CXeMbl
OENCTBUN  3KCMEpUMEHTanbHOro  onpefenieHnst  aNeKTPoeMKOCTM
KOHAEeHcaTopa U AMANeKTpUYeckon NpoHMLIaeMOCTY BelllecTBa.

Tema 3.2. 3akoHbl
MOCTOAHHOIO TOKa.

OnpeneneHve MoLWHOCTK anekTpuyeckoro Toka. OnpegeneHue 34C u
BHYTPEHHErO COMPOTUBIIEHNSI UCTOYHUKA TOKa. BbinonHeHne pacyeTos
CUNMbl TOKa W HanpsbKeHUM Ha y4vacTkax IreKTPUYECKUX Lienew.
Ob6bsicHEHME Ha NpUMepe 3MEKTPUYECKON LIENU C ABYMSI UCTOYHUKAMMU
Toka (OOC), B KakoM crny4ae WUCTOYHUK 3INEKTPUYECKON ISHEpruun
paboTaeT B pexxvMMe reHepartopa, a B KakoM — B pexunme notpeduTens.
OnpegeneHve TemnepaTtypbl HUTU  HakanueBaHnusi. [poBegeHve
CPaBHMTENBLHOIO aHanm3a NonynpoBOAHMKOBbLIX AMOO0B M TPMOLOB.

Tema 3.3. DnekTpuyeckum
TOK B NOSYyNPOBOAHMKAX.

3HaHue o npupoae 3N1eKTpn4ecKoro Toka B nonynpoBOoAHMKaX, Buaax
npoBOANMOCTHU nonynpoBogHUKOB, 3aBUCUMOCTU npoBOAUMOCTU
nonynpoBoAHMKOB OT TemnepaTtypbl M OCBELUEeHHOCTU, pa3nnynax B
Xapakrtepe npoBoaMMOCTU Mexay npoBOAHUKaMU, NonynpoBOAHUKaMU
N OUSNTEKTPUKAMU U obnactb npuMeHeHna NnonynpoBoOaHUKOB.

Tema 3.4. MarduTtHoe
none.

Bbluncnenune cun, 4eNCTBYOWMUX HA MPOBOAHUK C TOKOM B MarHUTHOM
none. BbluucneHve cun, OENCTBYIOWUX Ha 3NeKTpuyYeckui 3apsag,
OBWKYLWMCA B MarHATHOM  none. MccnegoBaHwe — siBNEHWN
3NEKTPOMarHMTHOM WHAYKUMM, CaMOMHAYKUMK. BbluncneHve asHeprum
MarHuUTHOro nons. O6bsAcHeHne npuHumna nencTeuns
anektpogsuratens. O6bAcHeHMe npuHUMNa LENCTBUSA reHepaTopa
ANEKTPUYecKoro Toka U 3NeKTpousMepuTenbHbiX — Nprbopos.
O6bsicHEHME poONM MarHUTHOro nonsg 3emMnu B KM3HU pacTeHun,
XMBOTHbIX, 4enoBeka. [lpyBegeHve nNpMMEpPOB  MPaKTUYECKOro
NPUMEHEHNST MN3YYEHHbIX SIBIIEHUI, 3aKOHOB, NPUOOPOB, YCTPONMCTB.
lMpoBeneHne cpaBHUTENBHOMO aHanM3a CBOMCTB 3NeKTPOCTaTUYeCcKoro,
MarHMTHOro M BUXPEBOro anekTpuyecknx nonen. O6bscHeHMe Ha
npyMepe MarHUTHbIX ABMEHUA, MoYeMy PU3NMKy MOXHO paccmaTpuBaThb
KaKk MeTaguCLUmnIIMHy.

Tema 3.5.
OrnekTpoMarHuTHas
NHOYKUWS.

YMeHune paccuntbiBaTb O4C aneKkTpoMarHUTHOM MHAYKUMA 1
aHanm3npoBaTb NPUYMHbI BO3HUKHOBEHWS U CYLLLECTBOBAHMWS SIBNIEHUS
3NEKTPOMAarHUTHON UHAYKLUWK.

Paspnen 4. Konebanusa n BomnHbI

Tema 4.1. MexaHu4deckue
KonebaHusa 1 BOJHbI.

MccnegoBaHne 3aBUCMMOCTUM nepuoda KonebaHun maTemaTuyeckoro
MasiTHUKa OT €ero [AfuHbl, MacCbl W aMnauTyabl  KonebaHwui.
WccneposaHuve 3aBncnmocTy nepuoga konebaHum rpysa Ha npyxmHe oT
€ro Maccbl N XXeCTKOCTU MpYxMHbl. BbluncneHne nepvoga konebaHvn
MaTeMaTM4eCKoro MadTHUKA MO WM3BECTHOMY 3HAYEHW0 €ro AMUHbI.
Bbluncnenve nepuvioga konebaHunm rpysa Ha MpyXuMHE MO WU3BECTHbIM
3HAYEHVSIM €ro Maccbl M XXECTKOCTU MpYXWHbl. BbipaboTka HaBbIKOB
BOCMpPVHMMATbL, aHanuanpoBaTtb, nepepabartbiBaTb U NpeabsBnsiTb
WHpopMaUuio B COOTBETCTBMM C  MOCTaBMEHHLIMM  3aJaqamu.
MpuBeneHne npumMepoB aBToKonebaTenbHbIX MEXaHWYECKUX CUCTEM.
lMpoBegeHune knaccudunkaumm KkonebaHum.

Tema 4.2. Ynpyrue BOSHbI.

uccrnegoBaHve OJIMHbI 3BYKOBOW BOJSTHbI MO pe3ynbTatam HabnwogeHun
nHTEpepeHLm 3BYKOBbIX BOJTH. O6bsicHeHne ABMNEHNN
WMHTepdepeHuMn 1 gudpakumm MexaHu4ecknx BosSH. [pencrtaBneHuve
obrnacten  MpuUMEHeHUs  ynbTpa3Byka W MEPCreKTMBbl  €ro
MCMNOMb30BaHNs B pPasfMyHbIX 0b6NacTsX Hayku, TEXHWKW, B MeULMHE.
MN3noxeHne cyTn aKonormiyecknx npobnem, CBA3aHHbIX C BO3AENCTBUEM
3BYKOBbIX BOJIH H2 OPraHn3M YenoBeka.

Tema 4.3.
OneKkTpomMarHUTHble
konebaHus.

Pacuert ANEKTPOEMKOCTU KOHAOeHCcaTopa. Pacuert MHOYKTUBHOCTU
KaTyLLKN. WccnenoBaHne sBneHus ANEKTPNYECKOro pe3oHaHCa B
nocnegoBaTesfibHOM LEnMu. I'IpOBep,eHme aHanormm mexny (bVI3VI‘-IeCKVIMVI
BelIM4YNHaMM, XapaktepunsyrwmnmMmmn mexaHnM4eCcKyo 1 arneKTpoMarHUTHyro
KonebaTtenbHble CUCTEMbI. PacyeT 3Ha4eHUn cunbl Toka u HanpsaxeHud
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Ha 3NemMeHTax uenn nepemMeHHoro Toka. lccnepoBaHwe npuHUMNa
nencrtensa  TpaHcdopmatopa. WccnegoBaHne npuHUMNA AeNcTBuUs
reHepaTopa nepemMeHHoro Toka. lMcnonb3oBaHune WHTepHeTa Ans

FeomeTpmquKaﬂ OMNTHUKa.

noucka WHdopmaumm O COBpPEMEHHbIX crnocobax nepegayu
ANEKTPO3IHEPTUN
Tema 4.4. OObsicHEHME NPUHUMNUANBHOIO  pasnuuuMsa  NPUPOAbl  YMpYrux U
OneKTPOMarHuUTHble 3MNEeKTPOMarHUTHbIX BOMH. M3noXeHne CyTu 3KONOrMveckux npobnem,
CBSA3A@HHbIX C  9NEKTPOMarHUTHbIMKM  KonebaHusMW U BOMHaMMW.
BOTHbI. OObsicHeHMe ponu  3MEeKTPOMarHWTHbIX BOMH B COBPEMEHHbIX
uccrnegoBaHusx BeceneHHonm.
Paspen 5. Ontuka
Tema 5.1. lMpuMeHeHue Ha NpakTUKe 3aKOHOB OTPaXeHUs U NpenoMneHus ceeTa

npy peweHnn 3agad. OnpegeneHne  crnekTpanbHbIX — FpaHuL
YYBCTBUTENBLHOCTM  YENIOBEYECKOro  rfasa. YMeHue  CTpouUTb
n3obpaxeHus NpegMeToB, AaBaeMble NMH3amMu. PacyeT paccTosiHus oT
NH3bI 40 n30bpaxeHus npegMeTa. PacyeT onTu4eckon cunbl fNH3bI.
N3mepeHne hoKYCHOro pacCToAHUS NUH3bI.

Tema 5.2. BonHoBasg
onTuKa.

3HaHWe onpegeneHMn W CBOWCTBA SABMEHUA  UHTepdepeHumn,
Audppakummn, nonspusaumm n  OUCNEepcUMn 3NEKTPOMArHUTHLIX BOSH.
MpuBegeHne nNpUMepoB MOSABMEHUS B MPUPOAE U UCMOMb30BaHUS B
TeXHUKE 4HBNeHWn uHTepdepeHuun, Audpakumm, nonspusaumm u
gucnepcum ceeTa.

Pasgen

6. DnemMeHTbl KBaHTOBON (PU3UKWN.

Tema 6.1. OcHOBbI
cneunanbHon Teopun
OTHOCUTESIbHOCTM.

3HaHMe  OCHOBHbIX MOHATWMWA, METOLOB W  3aKOHOB  TEOpUM
OTHOCUTENbHOCTN, OBbBLACHEHNE OTHOCUTENBLHOCTM  NMPOMEXYTKOB
BPEMEHW, OTHOCUTENBbHOCTU AWHbI Ten.

Tema 6.2. KBaHTOBasa
onTuka.

Ob6bsicHeHne oToadhdekTa. PacyeTr MakcMmanbHOM KUHETUYECKON
3Heprum 3MEKTPOHOB npwm P OTOINEKTPUYECKOM adpdpekTe.
Onpenenexve paboTbl BbIXOo4a 3rEeKTpoHa MO rpaduky 3aBUCUMOCTU
MaKCMMaribHOM KMHETUYECKON 3HEPrMmM (POTOINEKTPOHOB OT 4acCTOThbI
cBeta. OOGbsACHEHME KOPMNYCKYNAPHO-BOSIHOBOIO [Ayanv3Ma CBOWCTB
¢doToHOB. OO6bsICHEHME pONMM KBAHTOBOWM ONTUKA B  pasBUTUK
COBPEMEHHON PU3NKHN.

Tema 6.3. ATomHasa
domsuka.

PacyeT 4acToTbl U ANWHbI BOSHbI UICMYCKAEMOro CBeTa Npu nepexoae
aToMa BO4opoAa M3 O4HOro CTaLMOHAPHOrO COCTOSIHUS B APYrOe.
O6bsicHEHME NPONCXOXAEHMSA NIMHENYATOrO CNeKkTpa aToma Bogopoaa
N pasnuums nNuHendaTbiX CNEKTPOB pasnuyHbIX rasos. MNpuBeaeHne
NPUMEpPOB MCMONb30BaHNSA Nlasepa B COBPEMEHHOM HayKe U TEXHUKE.
Mcnonb3oBaHne NHTepHeTa Ans noucka nHdopmaumm o nepcnekTmeax
NnpuMMeHeHKs nasepa.

Tema 6.4. ApgepHas
domnsunka.

Pacuetr aHeprun cBA3n aTtomHbIX sgep. OnpeneneHve 3apsga u
MaccoOBOro 4ucria aTOMHOro $Apa, BO3HMKAKOLWEro B pesynbTarte
paguoakTMBHOro pacnaga. BblumcneHne sHeprum, ocBoboxparowencs
npu paguoaktmBHoMm pacnage. OnpegeneHve npoAayKTOB S4EpHON
peakumn. BblumMcneHne 3sHeprum, ocBoboXxgarowenca npu sOepHbIX
peakumsix. NoHVMMaHue npenmyLLecTB U HEAOCTATKOB WMCMONb30BaHMWS
aTOMHOMN 3HEpPrMM U MOHU3MPYIOLLMX M3MYYEHUA B MPOMbILLIIEHHOCTMH,
MeguuuHe. V3noxeHne CcyTu 3KONOrMyeckux npobnem, CBsiI3aHHbIX C
Ovonornyeckum OEeNcTBMEM pPagMOaKTUBHbLIX M3nydeHun. [NpoBeneHve
Knaccnduvkauum  sNemMeHTapHbiX 4YacTuy No  UX  PU3NYECKUM
Xapakrepuctukam (macce, 3apsgy, BPEMEHW XU3HW, CMIUHY N T. 4.).

7. ONMUCAHUE YHEBHO-METOAMYECKOIO U MATEPUAJIBHO-
TEXHUYECKOIO OBECINEYEHUA OBPA30OBATEJIbHOU AEATENBHOCTMW.

7.1.

MaTepuanbHo-TexHU4eckoe obecneyeHume

Peanusauusa nporpammbl  gucumnnunHel «®dusnka» Tpebyetr Hanuums y4yeGHOro
kabuHeTa ¢ JOCTyNnoMm B HTEpHeT.

NomeLlleHne

KabuHeTa

yOooBneTsopsieT TpeboBaHNAM CaHuTtapHo-

anngemuonormyecknx npasvn n HopmatueoB (CaHluH 2.4.2 Ne 178-02) u ocHalieHo
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TMNOBbIM OBOpyAoBaHMEM, TOM 4ucrne y4vebHon mebenbio M cpeactBamum 0byyeHus,
AOCTaTOYHbIMM ANs1 BbIMNONMHEHMS TpeboBaHUM K YPOBHIO MOAroTOBKM oOby4atowmxca.B
KabuHeTax AOMKHO ObITb MynbTUMeaurHoe obopyaoBaHME, MOCPEACTBOM KOTOPOro
y4yacTHMKM obpasoBaTenbHOro npoLecca MoryT npocMaTpmBaTh BU3yarbHYH MHOpMaLnIo
no u3yyaemon AMCUUNINHE, co34aBaTb MpeseHTauuu, Bugeomartepuansl 1 T. N.B coctas
y4ebHO-MEeTO4MYECKOrO U MaTepmanbHO-TEXHUYECKOro obecneveHnst nporpaMmmbl y4ebHON
AUCLUUNNNHBI «Pn3mka» BXoaAT:

* HarnggHble nocobust (KoMNNekTbl y4ebHbIX Tabnuu, NnakaToB U T. M.);

* NHCPOPMALMOHHO-KOMMYHUKaLIMOHHbIE CPEeACTBa;

* 3KpPaHHO-3BYKOBbIE NOCOOWS;

* 9NeKTpocHabxxeHne KabnHeTa;

* TEXHUYECKMe cpeactea obydeHus:;

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

7.2. WHdopmaunmoHHoe obecnevyeHne obyveHus
MNMepeyeHb y4eOHbIX n3gaHmu, UHTepHeT-pecypcoB, AONOSTHUTENbHOWU
nutepaTtypbl

B 6nbnnoTteyHbin poHg BXogaT ydebHuKkK, y4ebHo-meToanyeckue komnnekTsl (YMK),
obecneunBaroLiMe OCBOEHMEe y4ebHOW AnCUMNUHBbI «Pu3nka», pekoMeHOOoBaHHbIE WUIK
AonyuweHHble  Ans UCNOMb30BaHMS B npodbeccuMoHarnbHbiX — obpasoBaTenbHbIX
opraHusaumsax, peanusylowmx obpasoBaTenbHyl0 nporpammy  cpegHero  obuiero
obpasoBaHua B npegenax ocsoeHuss ONOIM CIO Ha ©6ase ocHoBHOro obuero
obpasoBaHus.

BubnuoteyHbin doHA MOXET ObiTb AOMOMHEH 3HUMKNONEeAUsiMK, CNpaBOYHMKaMMU,
Hay4YHOWM N Hay4YHO-NONYNSIPHOM NUTepaTypon 1 apyrmmm nocobusamm no usmke.

B npouecce ocBoeHunsa nporpammbl y4ebHOW AucunnnuHbl «Pusmnka» CTyAEHTbI
AOJTKHbI UMETb BO3MOXHOCTb AOCTYNa K 3NIEKTPOHHbLIM Y4ebHbIM MaTepuanam no usuke,
nMeroLmmMca B cBo6oAHOM JOCTyne B ceT MIHTEPHET (3NEKTPOHHBLIM KHUraM, NpakTuKymam,
TecTtam, maTepuanam EN3 v gp.).

PekomeHayeman nuTteparypa:
[Ona obyvarowmxcs

a) OCHOBHas nuTteparypa:

1. Hukepos, B.A. ®usumka: coBpemeHHbin kypc / B.A. Hukepos. — 4-e n3a. — Mockea :
HawkoB mn K°, 2019. — 452 c. : wn. — Pexum pgoctyna: no nognucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262 (gnata obpawenusa: 01.10.2020). —
ISBN 978-5-394-03392-6. — TeKCT : 9NeKTPOHHbIN.

2. ®usmka : y4yebHUK ana obydalowmxca N0  CneumanbHOCTAM  cpefHero
npodpeccnoHaneHoro obpasosanus : [12+] / N. N. MonuaHoB, H. A. lNynaesa, P. A.
BoponaxeHko, XK. B. MekweHeBa ; nog pea. XK. B. MekweHeBon. — Mocksa : YHuBepcutet
Cwuneprusa, 2024. — 249 c. : wun., Tabn., cxem. — (CpegHee npodeccuoHanbHoe
obpasoBaHue). - Pexum goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=706850 (pnata obpaweHus: 14.09.2023). —
ISBN 978-5-4257-0600-3. — DOI 10.37791/978-5-4257-0600-3-2024-1-248. — TekcT :
3IIEKTPOHHbIN.

0) pononHuTenbHaa nuTepartypa:

3. Makuwes .A. dnsmka. 10 knacc: yueb. ana obweobpasosart. ydpexaenun / [.A.
Msaknwes, b.6. byxosues, H.H. Cotckuin — M.: lNpoceelueHne, 2016 — 366 c.
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4. Makmwes [.A. ®nsmka. 11 knacc : y4eb. ana obuieobpasoBaTt. opraHu3aunn c
npun. Ha 9nNeKTpPoH. HocuTene :6as3oBbit M npodun. yposHu / . A. Msakuwes, b. b.
byxosues, B. M. HapyruH — M. : lNpoceeweHune, 2016.— 399 c.

5. PoimkeBuu A.ll. dusmka. 3agadHmk. 10—11 kn.: nocobue ans obweobpasosar.
yupexaenun / A.lN. PeimkeBuy — M.: ipoda, 2017 — 188 c.

6. TawnsikoBa-bywkesud, N.N. ®unsnka : y4ebHuk : B 2 4. / N.WN. Tawnbikosa-
BywkeBu4y. — 2-e u3g., ucnp. — MuHck : Bbeiwanwas wkona, 2014. — Y. 1. MexaHuka.
MonekynapHaa dusunka n TepmoaMHamuka. dnekTpnyecTtBo U marHetnam. — 304 c. : vn.,
CXeMm. — Pexum gocTtyna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=235732 (pnata obpaiwenuna: 01.10.2020). —
Bubnuorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). - ISBN 978-985-06-2507-6. — TekcT :
3NEKTPOHHbIN.

7. TawnsikoBa-bywkesuy, N.N. ®unsnka : y4ebHuk : B 2 4. / N.N. TawnsikoBa-
BywkeBu4. — 2-e n3g., ucnp. — MmnHck : Beiwanwas wkona, 2014. — Y. 2. Ontuka. KsaHToBas
dumsnka. CTpoeHue n pusmyeckne CBoMCTBa BellecTBa. — 232 C. : uUn., cxeMm., 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 : 3MEKTPOHHbLIN

8.Tpodumosa T.U., Maenosa 3.I". C60pHMK 3aga4y No Kypcy PU3NKN C peLUEHNAMU. —
M.: Bbicwas wkona, 2003. — 591 c. — PekomeHgosaHo YMO

Onsa npenonaBaTteneun

a) oCHOBHas nuTepartypa:

1. Teopus n metoamka obyyeHus guauke : yyedbHoe nocodbue : [16+] /
H.B. N'pebeHHnkoBa, M.I1. JlaHkuHa, O.E. JleBeHko, H.I". 3ncMoHT ; nog obw. pea. M.I1.
JTaHknHoM ; OMCKUI rocyaapCcTBeHHbIN yHuBepcuteT um. ®. M. [loctoeBckoro. — OMcK :
Omckun rocygapcTBeHHbIn yHuBepceuteT um. .M. [loctoesckoro, 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 :
3NEKTPOHHbIN.

2. JlykmaHoBa, A.P. MeToandeckme peLleHns no NpUMeHEHNI0 MHTEPHET PeCcypcoB
Ha 3aHATMsAX No dusnke / A.P. JlykmaHoBa ; ballkMpckuii rocyaapCTBEHHbIN
negarormyecknn yHmsepcutet um. M. Akmynsbl, IHCTUTYT (pn3ankun, matemaTukm,
LM POBLIX N HAHOTEXHONOMMM 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 : 9NEKTPOHHbLIN.
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0) pononHuTenbHasa nuTepartypa:

1. ®epepanbHbIn 3akoH OT 29.12.2012 Ne 273-93 «O6 obpasoBaHun B Poccuinckon
depnepaumny.

2. MNpuka3z MuHuctepctBa obpasoBaHua n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUN dhefeparnbHOro rocyaapcTBeHHOro obpasoBaTenibHOro cCTaHgapTa cpegHero
(monHoro) obuero obpasoBaHUs».

3. MNpukas MuHuctepctBa obpasoBaHus N Haykm P® ot 29.12.2014 Ne 1645 «O
BHeceHUn wusmeHeHun B [lpuka3d MwuHucTepcTtBa obpasoBaHMa WM Hayku Poccuinckon
®epepaumm ot 17.05.2012 Ne 413 —O6 yTBepxaeHUn henepanbHOro rocygapCcTBeHHOro
obpasoBaTenbHOro ctaHaapTa cpegHero (nonHoro) obuwero obpasosaHuslly.

4. lNucbmo [enapTameHTa rocygapCTBEHHOM MNOSIUTUKM B cdepe MNOArOoTOBKU
pabouunx kagpos 1 ANO MuHuctepctsa obpasoBaHus n Haykm PO ot 17.03.2015 Ne 06-259
«PekomeHgaumu no opraHmsaunm nonyveHnsa cpegHero obuiero obpasoBaHus B npegenax
0CBOeHNA obpasoBaTtenbHbIX NporpamMmm cpeaHero npodeccnoHansHoro obpasoBaHnsa Ha
0ase oOcHoOBHOro obuwero ob6pa3oBaHMss C Yy4vyeToM TpeboBaHuUM deaepasrbHbIX
rocygapCTBEHHbIX oObpasoBaTesibHbIX CTaH4apTOB W nofydYaemMon npodpeccun  unm
crneunanbHOCTN cpeaHero NpogeccnoHanbHOro odpasoBaHNS».

5. ®usmka : yuebHuk / A.A. MuHckun, I.KO. MNpakoBckui ; nog obw. pea. KO.N. Ouka,
H.C. MNypblweBon. — 4-e nsg., ucnp. — M. : POPYM : UHOPA-M, 2017. — 560 c.

6. Camonnenko [l.U., Cepreee A.B. COOpHMK 3agad m BOMPOCOB MO (OU3MKE:
Yyeb.nocobue gna crya. cpeq. npodp. obpasoBaHus. — 10-e usg., ctepeotun. — M.:
Axkagemus, 2013. — 176 c.

7. CamonneHko .. Teopus n metogmnka obydeHus usunke: y4eb. nocobme ans
npenogasartenen ccysos. — M., 2010.

8. UnbuH B.A., Kygpsisues B.B. Vctopus n metogonorua gpusunkn. — M., 2014,

MHcopmMaLMOHHbIE 3NeKTPOHHO-0bpa3oBaTefibHble pecypcCbl
(MHTepHeT-pecypchbl)

1. BupTyanbHas obyyatowas cpega Moodle <https://edu.vsu.ru>.
2. OnNEKTPOHHbIA  KYpC ANnd  OUCTaHUMOHHOro obyyeHus «Pusmka (CI1O
"lporpammupoBaHue B KOMMbKOTEPHbIX

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

3BC "M3patenbcTtBa "flanb" https://e.lanbook.com

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

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

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

http://mediadidaktika.ru/
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