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1 NOACHUTEJNbHASA 3AMNMUCKA

Mporpamma obuieobpasoBaTenibHON yyebHom OUCLMNANHbI «Pnsmka»
npegHasHayeHa And wu3dydeHuss usmkn B nNpodeccuoHanbHbiX  obpasoBaTenbHbIX
opranmsaumax ClO, peanusylowmx obpasoBaTesnbHyl0 NporpamMmmy cpegHero obLuero
obpasoBaHunsa B npegeniax OCBOEHMSI OCHOBHOW MnpodieccnoHanbHon obpasoBaTefibHOM
nporpammbl  CMO (OOl ClNO) Ha 6ase ocHOBHOrO o6wero obpasoBaHus Npu
noaroToBKe cCneunanucToB CpeaHero 3BeHa no cneuuwarnbHocTn 26.02.06 SkcnnyaTtaums
CyO0BOro anekrpoobopygoBaHns U CpeacTs aBTOMATUKM.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpasoBaHus, NpeabsaABAsiEMbIX K CTPYKTYpe, COLEpPXaHUK W pesyrbTatam OCBOEHUS
yyebHon gucumnnuHel «dPusmka», B COOTBETCTBUM C PekomeHgaumamMu no opraHusauum
nony4vyeHns cpegHero obuiero obpasoBaHMa B npefeniax ocBOeHUss obpasoBaTeribHbIX
nporpaMmm cpegHero npocdeccmnoHansHoro obpasoBaHnsas Ha 0Gase OCHOBHOro obuiero
o6pasoBaHust ¢ y4eToM TpeboBaHUN deaepanbHbiX rocygapCTBEHHbIX 06pa3oBaTenbHbIX
CTaHAapTOB M NOMy4aeMon cneumnanbHOCTU cpeaHero npodeccmoHanbHOro obpasoBaHms
(nncemo  [JenapTameHTa rocygapCTBEHHOM MOMUTUKM B cdpepe NoaroTtoBkM paboymx
kagpos n OMNMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259), ¢ yd4eTtom [NpumepHon
OCHOBHOM oOpasoBaTenbHOW MNporpamMmbl cpegHero obuwero obpasoBaHusi, 0o4o0b6peHHON
peweHveM denepanbHOro Yy4ebHO- MeToaudeckoro obbeanHeHuss no  obwemy
obpaszoBaHuto (npotokon oT 28 utoHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «dusmka» HanpaBneHO Ha AOCTWXKEHWE creayrLmnx
ueneu:

*  OCBOEHMWE 3HaHWN O PyHOAMEHTamnbHbIX (PMU3MYECKMX 3aKOHAX M MpuHUMNaXx,
nexawux B OCHOBE COBPEMEHHOM (PU3NYECKON KapTUHbI MUpa; Hanbonee BaXKHbIX
OTKpbITMAX B 00nactm u3nky, oKasaBLMX oOnNpedensiouiee BUSHWE Ha pasBuTUE
TEXHMKN U TEXHONOIMMK; MeToaax Hay4HOro No3HaHus NPUPoAbI;

*  OBNageHue ymMeHusMn npoBoAUTb HabnoaeHus, nNnaHMpoBaTb U BbINOSHATH
3KCMNEPUMEHTHI, BblABUraTb rMnoTesbl N CTPOUTb MOAENN, NPUMEHNATL MONYyYEeHHbIE 3HAHNS
no cpusmke ana ob6bsACHEHUS pPa3HOOOpPa3HbIX PUNYECKUX ABMEHUA N CBONCTB BELLECTB;
NMPakTUYEeCKNn  UCMNONb3oBaTb  (PU3NYECKME  3HAHUA;  OueHMBaTb  [AOCTOBEPHOCTb
€CTeCTBEeHHO-Hay4YHOW nHopmaumu;

*  pasBuTME MO3HaBaTESbHbIX MHTEPECOB, WHTENMEeKTyalnbHbIX W TBOPYECKUX
cnocobHocTen B npouecce npuobpeTeHnss 3HaHMM U YMEHWn no usmke cC

MCNoJib30BaAHNEM pa3nn4yHbIX MCTOYHMKOB VIHCbOpMaLI,I/IVI n COBpPEMEHHbIX

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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KMPK BIrAP® ®I'60Y BO «KI'MY»

MO - 26 02 06-O0[.11.PT1

DU3MKA | C.4l41

MHGOPMAaLMNOHHbBIX TEXHOMNOMNM;

e  BOCNUTaHME YOEXOEHHOCTU B BO3MOXHOCTW MO3HAHWA 3aKOHOB MpUpOAbl,
NCMNONb30BaHNS OOCTWXKEHUA PU3NKM Ha 6naro pasBUTUSA YENOBEYECKOM LUMBUIM3aUNN;
HeobXoOMMOCTM COTpyAHMYECTBa B Mpouecce COBMECTHOrO BbINOSIHEHMS 3ajad,
YBaXUTENbHOrO OTHOLUEHMST K MHEHUIO OMMoHeHTa npu obcyxaeHnn npobnem
€CTECTBEHHO-HAy4YHOro COAEpXaHWsA; TOTOBHOCTM K MOpPanbHO-3TUYECKOW  OLEHKe
MCNONMb30BaHMA  Hay4HblX [OCTWXKEHWA, 4YyBCTBA OTBETCTBEHHOCTM 3a  3aluTy
OKpy>KatoLLlen cpeabl;

*  MCNOSMb30BaHME MPUOOPETEHHbIX 3HAHUA WU YMEHUA Ons  pelleHus
NpPakTM4ecknx 3agad NoBCEeOHEBHOW XU3HWU, obecneveHusi 6e3onacHOCTU COBCTBEHHOM
XWU3HW, paunOHanNbHOrO MNPUPOAOMNONbL30BAHMUS U OXPaHbl OKpyXallen cpeabl U
BO3MOXHOCTb NMPMMEHEHUS 3HAHMI MPU peLleHnn 3a4ad, BO3HUKAKOLWMX B NOCMeayoLEen
npodeccnoHanbHoOW AeATeNbHOCTH.

B nporpammy BKNOYEHO coAep)XaHWe, HarnpaBfeHHoe Ha ¢opMUpPOBaHUE Yy
CTYOEHTOB KOMMETEeHUUN, Heobxoanmbix Ans kadectseHHoro ocsoeHus OlMOIT CIO Ha
6ase ocHoBHOro obuiero obpasoBaHua C NonydYeHnemMm cpegHero obuiero obpasoBaHus;

nporpaMmmbl NOArOTOBKKU crieumnanucToB cpeaHero 3seHa (MMNCC3).

2 OBLUAA XAPAKTEPUCTUKA YYEBEHON OUCLUMINUHBbI « DU3UKA»

B ocHoBe yuebHon ancumnnuHbl «Pursmka» NexuT yctaHoBka Ha dOpPMUPOBaHUE Y
obyyaembix cucTeMbl 0as0BbIX MOHATUMA U3MKM W MPEACTaBEHUA O COBPEMEHHON
P13MYEeCKon KapTUHE MUpa, a Takke BblpaboTka yMEeHU NPUMEHATb PU3NYECKME 3HaAHUSA
Kak B NpocbeccroHanbHOn OeaTenbHOCTH, Tak 1 AN PELUEHUS XU3HEHHbIX 3a4av.

MHorne nonoxeHwns, pasBuBaemMble (U3MKOW, paccMaTpMBalOTCA Kak OCHOBa
CO3[aHus U UCMOMb30BaHNS MHPOPMALMOHHBLIX U KOMMYHUKaUMOHHBLIX TexHonoruni (UKT)
—OAHOro n3 Hauboree 3Ha4YMMbIX TEXHOMOMMYECKMX [LOCTUXKEHUA COBPEMEHHOM
umBUIM3aLuu.

®dusvka [gaeT KNY K MOHUMaHMID MHOFOYUCIIEHHBIX SBAIEHMA U MNPOLECCOoB
oKpyxatoLero mmpa (B eCTeCTBEHHO-Hay4YHbIX 061acTax, COUMONOrMm, 9KOHOMUKE, SA3bIKE,
nutepatype u ap.). B dwusnke dopmupyoTca MHOrve Buabl OEATENbHOCTU, KOTOpble
UMeKT MeTanpeaMeTHbIn  xapaktep. K HuM B nepByw o4vepefb OTHOCSTCA:
MoAenMpoBaHne OOBLEKTOB M MPOLECCOB, NMPUMEHEHUE OCHOBHbIX METOL4OB MO3HAHWS,
CUCTEMHO-UH(POPMALIMOHHBIA aHanus, (opMynupoBaHUe rurnoTes, aHanmM3 U CUHTES,

CpaBHeHue, 0606LeHne, cnctemaTmsauus, BoisiBrieHMe NPUYNHHO-CINeaCTBEHHbIX cBA3en,

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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MOWUCK aHanoros, ynpaeneHne obbektamu W npoueccamn. VIMEHHO aTa AucuunnuvHa
NMo3BONsieT MO3HAaKOMUTb CTYOEHTOB C HAyYHbIMW MeToA4aMu MO3HaHWS, HayuuTb WX
oTnMyaTh rMnoTesy oT TEOPUN, TEOPUIO OT SKCMEPUMEHTA.

®unsunka nmeeT oveHb BOMbLIOE M BCeBO3pacTaloLee YNCTO MeXONCUMMIMHAPHbIX
CBSA3eN, MpUMYEM Ha YpPOBHE KaK MOHATUMHOrO annapata, Tak WM WHCTPYMEHTapus.
CkasaHHOe no3BONseT paccmaTpuBatb U3MKY KaK MeTagucUMnIIMHy, KoTopas
npeaocTaBnsaeT MeXAMCUNNINHAPHBINA A3bIK ANS ONMCaHWUS HAYYHOW KapTUHbI MUpa.

dusnka aBnaetTca cuctemoobpasyrowmnm (akTopoM AN eCTeCTBEHHO-HayYHbIX
y4yebHbIX NpeaMeToB, MOCKOSbKY (pu3Myeckne 3akOHbl fexaT B OCHOBE COoAepXaHus
XMun, Guonorum, reorpacmm, acTpoOHOMUM N cneumnanbHbIX ANUCUMMNUH (TEXHUYecKas
MEeXaHuKa, 3NeKTPOTEXHWUKA, 9SNEKTpoHMKa W Ap.). Y4yebHaa aumcuunnuHa «dusmkar
co3gaeTt yHuBepcarnbHyto 6a3y ansa nsydeHus obuienpodeccnoHanbHbIX U crneumanbHbIX
ANCUMNIWH, 3aknagbiBas yHAaMeHT ansa nocreayouero obyvyeHms CTyaeHTOB.

O6nagasa norn4yeckon CTPOMHOCTLIO M OMMPAasiCb Ha JKCNepuMeHTanbHble GakThbl,
yyebHaa agucumnnumHa  «Puamka» GopmMupyeT Yy CTYAEHTOB MNOAJSIMHHO Hay4yHoe
MUPOBO33peHne. dunsmka sBNAETCS OCHOBOW YYEHWS O MaTepuanbHOM MUpe U peluaet
npobnembl 3TOro Mupa.

N3yyeHne usmkn B npodeccnoHanbHbix 0bpas3oBaTenbHbIX OpraHM3aumsx,
peanuaylowmnx obpasoBaTenbHyld nporpammy cpegHero obuwero obpasoBaHus B
npegenax ocsoeHna ONNOI CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHusi, UMEET CBOU
0COBEHHOCTN B 3aBUCMMOCTM OT npodhunsa npodeccuoHanbHoro obpasoBaHus. 3TO
BblpaXaeTcsl B coaepXXaHum oOy4yeHusi, KONMYEeCTBE 4acoB, BblOENSEMbIX HA MU3y4YeHue
OTAENbHbIX TeM nporpamMmbl, rMybuHe nUx OCBOEHMSA CTyaeHTamu, obbeme M xapakrepe
NPaKTUYECKNX 3aHATUIA, BUAAX BHEAyAUTOPHOM CaMOCTOSATENbHON paboTbl CTYAEHTOB.

Mpn  ocBoeHun  crieumanbHoOCTEN ClMNoO  TexHonorn4eckoro npodouns
npodeccrnoHanbHoro obpasoBaHus Gu3nka ulydaetca 6OGonee yrnyGneHHo, Kak
npocdmnbHas y4yebHas  gucuMnnMHa, yduTbiBalowWwas cneunduky OcBanmBaeMbIX
creunarnbHOCTEN.

B copepxaHunm yyebHom ancumnnmHbl No usnke npu Nogrotoske obyyarowmxca no
crneumanbHOCTAM  TeXHONOrMyeckoro npoduns npodeccrmoHansHOro obpasoBaHus
npocmnbHONM CcOCTaBnsilOWEN NABMNSETCA pasgen «JOnekTpogMHamuka», Tak — Kak
BGONbLMHCTBO NPOMECCUI U CneumnanbHOCTEN, OTHOCALLMXCS K 9TOMY NPOodunto, CBs3aHbl
C 3MEKTPOTEXHUKON U SNEKTPOHUKOWN.

TeopeTquCKme cBeageHnda no cbmsvn(e OONOJIHAKTCA AOEMOHCTpaunaMn "

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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nabopaTtopHbiMK paboTamu.
N3yyeHne obuieobpasoBaTtenbHon ydyebHom gucumnnnunHel «Puamnka» 3aBepLuaeTcs
noasedeHnem UToroB B hopMe 3K3aMeHa B pamMKax aTtTecTauum CTyaeHTOB B npouecce

ocBoeHuna OlOI CIO ¢ nony4yeHnem cpegHero obuiero obpasosanus (MMCC3).

3 MECTO YYEBHOM AUCLMNNUHbI B YYEBEHOM MNAHE

YyebHaa gucumnnuHa «Pusmka» senseTca yv4ebHbiM npegMeToMm no BbiGopy w3
obsizaTtenbHon npegmeTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuiero
obpa3oBaHus.

B npodeccmoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanuayroLumnx
obGpasoBaTenbHy0 nporpammy cpegHero obuiero obpasoBaHust B npegeriax OCBOEHMS
ONAOIl CIO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, ydebHaa gucumnimnHa «Pusnka»
nayyaetca B obuieobpasoBaTenbHOM uukne yyebHoro nnaHa OOl CIO Ha 6ase
OCHOBHOro obuiero obpasoBaHus C nonyyeHnem cpegHero obuwero obpasoBaHus
(MCCa).

B yyebHom nnaHe IMIMCC3 mecto ydebHoOM gucumnnuHbl «dPusmnka» — B cOCTaBe
obuwieobpasoBaTenbHbIX  Yy4EOHbLIX  OuMCUMNIMH  NO  BbIOOpy, OPMUPYEMBIX K13
obasaTenbHbIX npegMeTHbix obnacten PrOC cpegHero obuwiero obpasoBaHus, Ans

cneunanbHocTten CI1O cooTBeTCTBYHOLWErO NPpochmna npodeccuoHanbHoro odbpasoBaHums.

4 PE3YNbTATbl OCBOEHUA YYEBEHOW OUCLMMITUHBI

OcBoeHne cogepxaHma yyebHouM gucuunnuHbl  «®Pusmka» obecneymnBaeT
AOCTWXKEeHWe CTygeHTamMu cneayowmnx pesynbTaTos:

*  JINMHOCTHbIX:

— YyBCTBO rOPAOCTU WU YBaXXEHUA K WUCTOPUN U LOCTMXKEHUSIM OTEYEeCTBEHHOW
PU3MYEeCKon Hayku; usnyeckn rpamoTHoe noBedeHne B NpodeccnoHarbHON
AeaTenbHOCTU N BbITY Npu obpalleHun ¢ npubopammn n yCTponcTBamu;

— TOTOBHOCTb K MPOOOSMKEHUIO OOpa3oBaHMs U MNOBbLIWWEHMS KBanudukaumm B
n3bpaHHOM nNpodeccnoHanbHON AOeATENbHOCTM U OOBLEKTUBHOE OCO3HAHWE ponuv
U3NYECKMX KOMMNETEHLININ B 3TOM;

- YMEHMEe WUCMOomnb30BaTb [OOCTUXKEHUSI COBPEMEHHOW (U3NYECKON Haykn W
PU3NYECKMX TEXHOMOMMIA OS5 NOBbILWEHNS COBCTBEHHOIO MHTENSEKTYanNbHOro pasBuTUS B
BbIOpaHHON NPOeCCMOHaNbHON AEATENBHOCTY;

- yMeHue camocTosiTeNnbHO A06blBaTb HOBble Ansi cebsi usnyeckme 3HaHus,

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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ncrnonb3ysa Ans 3Toro A0CTYrMHblIE UCTOYHUKU NHpOopMaLnu;

— YMeHMue BbICTpauBaTb KOHCTPYKTUBHblE B3aMMOOTHOLLUEHWA B KOMaHAe ro
pelueHunto obLmx 3agav;

— YMeHue yrnpaBndaTb CBOEW Mo3HaBaTenbHOW [OeATeNbHOCTbI0, MPOBOAUTL
CaMOOLEHKY YPOBHSI COBCTBEHHOIO MHTEMMNEKTYarnbHOro pa3BuTuUs;

* MeTanpeaMeTHbIX:

— MCNOJSIb30BaHWe pasnu4YHbIX BUOOB NO3HaBaTeNbHOM OeATEeNbHOCTU AN peLleHns
dun3nveckmx 3agad, NnpUMeHeHne OCHOBHbIX METOAOB NO3HaHUA (HabnaeHUs, onMcaHms,
N3MEepeHUs, IKCrnepumMeHTa) AN  U3YYEeHUS  PasfiMyHbIX CTOPOH  OKpYXatowen
AEeNCTBUTENBHOCTY;

— WUCNOMb30BaHME OCHOBHbIX WHTESNEKTyalnbHbIX Oonepauuin: NOCTaHOBKU 3ajdayu,
dopmMynupoBaHMs  rMNoTe3, aHanmMsa W CUHTe3a, CpaBHeHus, 0606LeHus,
cucrtemaTtusaumu, BbISIBIEHUA NPUYUHHO-CEACTBEHHbLIX CBA3€W, MOUCKa aHaroros,
opMynMpoBaHNA BbIBOAOB ANA U3YY4EeHUS PasfnyHbIX CTOPOH (PU3NYECKUX OOBLEKTOB,
SIBMIEHUA U NPOLECCOB, C KOTOPbIMW BO3HMKAET HeobXOAUMOCTb CTasfikmBaTbCs B
npodeccnoHanbHon cdepe;

- YMeHue reHepupoBaTb WAeu W onpefenatb cpeacTtsa, Heobxoaumble Ans uX
peanusauuu,

— YMEHMEe WUCMOoNb30BaTb Pa3fuyHble WUCTOYHUMKM Afs NOnydeHns usndeckomn
MHdOpMauuK, oueHnBaTb ee A0CTOBEPHOCTb;

— YMEeHVe aHanuM3nMpoBaTb U NpeacTaBnsaTb MHPOPMaUUIO B pasnuyHbIX BUAax;

- yMeHune nyobnu4yHo npencTaBnATb peaynbTaTbl COOCTBEHHOrO WUCCredoBaHWA,
BECTM [OUCKyCcCUW, [OOCTYMHO W TapMOHMYHO codveTad coaepxaHne U opmsbl
npeacraBnseMon nHpopmaumm;

*  npeaMeTHbIX:

— COPMUNPOBAHHOCTbL MpeacTaBfieHNn O ponn U Mecte (PU3MKM B COBPEMEHHOM
Hay4yHOM KapTUHE Mupa; MNOHUMaHWEe {U3NYECKOM CYLLUHOCTM HabnogaemMbix BO
BceneHHon asneHun, ponv ou3nKn B (POpMUPOBaHUN Kpyro3opa W QYHKLMOHAIbHOM
rPaMoOTHOCTM YenoBeKa ANA peLleHns nNpakTu4eckmx 3agad;

— BrajeHue ocHoBomnonararwMmm guandeckumMm noHATUAMM, 3aKOHOMEPHOCTAMN,
3aKOHaMn U TeopusMU; YBEPEHHOe WCMNoSib30BaHWe (U3NYecKkon TepMUHOOrMN U
CUMBOJSIVIKMU;

— BnageHne OCHOBHbIMW MeTO4aMM Hay4yHOro no3HaHWs, WCMosib3yeMbiMU B

cbmsvme: HabngeHMeM, onNnMcaHnewM, M3MepeHneM, SKCNepmmMeHTOM;

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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- yMeHunsa obpabaTtbiBaTb pe3ynbTaTbl M3MepeHur, obHapyxmBaTb 3aBUCUMOCTb
mMexay Uandeckummn BenuuMHaMn, OOBSACHATb MNONyYeHHble pes3ynbTaTbl U Aenatb
BbIBOAbI;

— CObOPMMPOBAHHOCTb YMEHUS peLlaTb Pm3ndeckme 3agayu;

- cPOPMMPOBAHHOCTb YMEHUSA MPUMEHSATb MOMyYeHHble 3HaHUSA AN 0ObACHEHUS
yCroBuir NpoTekaHnsa on3nyeckmux SBneHun B npupoae, npodeccnoHanbHon cgepe 1 ons
NPUHATUSA NPAKTUYECKUX PeLUEHNA B NOBCELHEBHOW XU3HW;

- COPMUPOBAHHOCTb COOCTBEHHOM MO3ULMKM MO OTHOLUEHUIO K hmsnveckomn

nHdopMauumn, Nosly4aemMon U3 pasHbIX MICTOYHUKOB.

B pesynbTaTe udydeHuss AUCLMNIMHBLL Y OBy4valomxcs OpPMUPYIOTCA 3NEMEHTHI
cnegyrowmnx obLmMx KOMNeTeHUMNI:

OK 01. BblbupaTtb cnocobbl pelleHus 3agad npodeccnoHanbHON OesTenbHOCTH
NPUMEHNTESbHO K pasfiIMYHbIM KOHTEKCTaM;

OK 02. Vcnonb3oBaTb COBPEMEHHbIE CPEeACTBa NOMCKa, aHanuaa n nHTepnpeTaumm
WHpopmauunm 1 MHPOPMALMOHHBIE  TEXHOMOrMW  ANA  BbINOMHEHUs  3agad
npodeccnoHanbHOW AeATEeNbHOCTY;

OK 03. lnaHvpoBaTb K peanun3oBbiBaTb COBCTBEHHOE MPOdEeCCMOHaNbHoE W
MIMYHOCTHOE pa3BuUTUE, MpPeanpUHUMATENbCKYD AEeATeNbHOCTb B NPOdeCcCUoHanbHOM
cepe, nCcnonb3oBaTb 3HAHUSA MO (PUHAHCOBOW MPAMOTHOCTM B PasfUYHbIX XXU3HEHHbIX
CUTyaumsiX;

OK 04. 3dhdhekTnBHO B3anmMoaencTsoBaTb M paboTaTb B KONEKTUBE U KOMaHAe;

OK 05. OcywectBnatb YCTHYHO WU MNUCbMEHHYID  KOMMYHMKaLMIO  Ha
rocygapcTBeHHOM s3bike Poccuiickon degepaumm ¢ y4eToM 0COBEHHOCTEN coumanbHOro
N KyNbTYPHOrO KOHTEKCTa;

OK 07. CogenctBoBaTb COXpaHEHMIO OKpYXKaloLlen cpefbl, pecypcocbepexeHuto,
NPUMEHATb 3HAHWS 006 M3MEHEeHWW Knumarta, NPUHUKUNBI GepexnMBoro MNpPoM3BOACTBA,
3P PEKTMBHO LENCTBOBATL B YPE3BbIYANHbIX CUTYaLMSX;

5 COOEP)>XAHUE YYEBHON OUCLUUMIINHDI

BBepneHue
dusmka — byHOaMeHTanbHasa Hayka o npupoje.
EcTecTBEHHO-Hay4HbIN  MeTo4 MNO3HaHWs, €ero BO3MOXHOCTM W rpaHuubl
NPUMEHMMOCTN.  JKCNEPUMEHT U Teopuss B  Npouecce MO3HaHuUs  Npupoabl.

MogennpoBaHue OuU3MYeCcKnx SBfIeHUA U npoueccoB. Ponb akcnepumeHTa n Teopun B
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npouecce mno3HaHua npupoabl. dusnveckaa BenuumHa. [lorpewHoCcT U3MepeHui
dusndecknx BenuumH. dusnyeckme 3akoHbl. [paHuuUbl NPUMEHUMOCTU  (PU3NYECKUX
3aKkoHOB. [loHsATME O dm3nyeckon KapTuHe Mupa. 3HaveHne U3NKU Mpu OCBOEHUU
npodpeccun Cro m cneymansHocTten Cl10.
1. MexaHuka
1.1. KuHemartuka

MexaHunyeckoe paBwxeHue. [lepemeweHne. [lyte. CkopocTb. PaBHomMepHoOe
NPAMOSIMHENHOE ABWXeHWe. YckopeHne. PaBHonepeMeHHoe NpsIMONIMHEMHOE OBWXKEHUE.
CeobogHoe nageHue. [BukeHne Tena, OpOLIEHHOr0 nMo4 YriOM K TOPU3OHTY.
PaBHOMepHOEe OBMXEHME MO OKPY>KHOCTH.

1.2. 3aKOHbI MexaHuKu HbloToHa

MepBbii 3akoH HbtoToHa. Cuna. Macca. Wimnynbc. Btopon 3akoH HbloToHa.
OCHOBHOWM 3aKOH Knaccudeckon AvHamMuKu. TpeTuin 3akoH HbloToHa. 3akoH BCEMWMPHOrO
TAroteHus. 'paBuTaunoHHoe none. Cuna Tshkectn. Bec. Cnocobbl U3MepeHUst Macchl Ter.
Cwunbl B MEXaHWUKe.

1.3. 3aKOHbI COXpaHeHUs B MeXaHUKe

3akoH coxpaHeHusi umnynbca. PeaktmBHoe aBwkeHue. Paborta cunbl. Pabota
noteHumanbHbiX cun. MowHocTb. OHeprusa. KunHeTnyeckas aHepruda. [loTeHumanbHas
3Heprusi. 3aKOH COXpaHEHNA MexaHU4YeCcKkon aHepruun. NpruMeHeHne 3aKOHOB COXPaHEHMUSI.

HeMoHcTpaumn

e 3aBUCMMOCTb TPAEKTOpPUM OT BbIDOpa CUCTEMbI OTCYETA.

e  Bunabl MEXaHNYECKOrO ABMXKEHUS.

e 3aBUCMMOCTb YCKOPEHUS Tena OT ero Macchbl U CUIbl, AENCTBYHOLLEN HA TENO.

e CnoxeHue cun.

e PaBeHCTBO W MPOTUBOMOMOXHOCTb  HarnpasfeHnda cun  OencTBus  wu
NPOTUBOOENCTBUSI.

e 3aBUCMMOCTb CUIbI YNPYrocTu OT gedopMaunn.

e  Cwunbl TpeHuS.

e HeecomocCTb.

e PeakTnBHOE OBWXEHME.

e [lepexoq noTeHUManbLHON SHEPTNN B KNHETUYECKYHO U 0BpaTHO.

JlTabopamopHbie pabomabi

° MccnenoBaHne aBuMXKeHUs Tena nog AencTtBMeM NOCTOAHHOW CUTbI.
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e 3yyeHue 3aKOHa COXpaHEHUs UMnysbCca.

e CoxpaHeHue MexaHUYeCcKOM 3Hepruu nNpu OBMXKEHUW Terna nog AeNUCTBUEM CUI
TSXKECTU U YNpYrocTu.

e CpaBHeHue paboTbl CUNbl C UBMEHEHMEM KUHETUYECKON SHEPrnn Tena.

e VI3yyeHune 3aKOHOB COXpaHeHWsa Ha NpuMepe yaapa WapoB 1 6annmnmcTuyeckoro
MasiTHUKA.

e M3yyeHne ocobeHHOCTEN CUMbl TPEHUS (CKOMNBXEHUS).

2. OcHOBbI MONEKYNAPHOU (PU3NKN U TEPMOANHAMUKN
2.1. OCHOBbI MOMEKYNAPHO-KUHeTU4YecKkon Teopmun. UaeanbHbin ras

OCHOBHbIE MONOXEHUS MOSEKYNAPHO-KMHETUYeCcKon Teopun. Pasmepbl M macca
Monekyn wu aTtomoB. bpoyHoBckoe gBwxeHue. [duddysmsa. Cunbl n 3Heprus
MeXMONeKynsapHoro B3ammonencTend. CTpoeHne razoobpasHblxX, XNakux u Teepabix Ten.
CKOpOCTM [ABWXEHUS MONEeKyn un ux uamepeHue. WMpeanbHbin ras. [JaeneHune rasa.
OcHoBHOE ypaBHEHME MOJEKYNSPHO-KMHETMYECKON Teopun ras3oB. TemnepaTtypa u ee
namepeHue. MasoBble 3aKOHbl. ABCOMIOTHLIM HYyMb TemnepaTypbl. TepmMoguHamMmudeckas
lWKana TtemnepaTtypbl. YpaBHEHWE COCTOAHUA wuaeanbHoOro rasa. MonsipHas rasoBas
NOCTOSIHHAS.

2.2. OCHOBbI TEPMOAUHAMUKN

OcHOBHbIe NOHATUSA U onpeaeneHus. BHYTpeHHss aHeprns cuctembl. BHYTpeHH:AA
3Heprus wugeanbHoro rasa. Pabota u Tennota kak opMbl nepegavv  3HEpruw.
TennoemkocTb. YAenbHas TENNOeMKOCTb. YpaBHeHue TennoBoro 6anaHca. [lepsoe
Ha4ano TepmogMHamukn. AgnabaTHbin npouecc. NpuHUMN AENCTBUSA TENNOBOW MaLUUHBbI.
KMO Ttennosoro Aasuratens. BTtopoe Hayano TepmoguHamuku. TepmoguHamudeckas
LWKana Temnepatyp. XonoguneHble MawwunHbl. TennoBble asuratenu. OxpaHa npupoabl.

2.3. CBoncTBa naposB

WcnapeHne n koHaeHcaums. HacbiweHHbI nap U ero ceonctea. ABConoTHasa U
OTHOCUTESNbHAas BAXHOCTb BO3ayxa. Todka pocbl. KuneHne. 3aBMCUMOCTb TeMnepaTypbl
KnneHuns oT gasneHud. lNeperpeTbin Nap U ero UCNoNb30BaHNE B TEXHUKE.

2.4. CBoMCTBa XuaKkocrten

XapakTepucTunka Xnokoro coOCToAHUS BellecTBa. [1oBEPXHOCTHLINM COW XUAKOCTW.
OHeprus NOBEPXHOCTHOIO CrOA. SFBMEHWA Ha rpaHuue XUOKOCTU C TBEPAbIM TENoM.
KanunngapHble aBneHus.

2.5. CBoncTBa TBepAabIX Ten
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Xapaktepuctuka TBepLoro COCTOSHUA BeLlecTBa. Ynpyrue CBOMCTBa TBepAbIX Ter.
3akoH N'yka. MexaHnyeckme CBOMCTBA TBepAbIX Ten. TennoBoe paclumpeHne TBepabix Ten
N xxugkocten. lNnasnenune n Kpuctannuaauus.

HeMoHcTpaumn

e [1BMKeHne BGPOYHOBCKUX YacTul,.

e [nddyaus.

e lVIameHeHWe OaBneHus rasa C U3MEHeHWeMm TemnepaTypbl NPU MNOCTOSHHOM
obbeme.

e MN3oTepmuyeckun n n3obapHbln NpoLeccsl.

e VIameHeHne BHYTpEHHEN 3Heprum Ten npu cosepLueHnn paboThbl.

e Mopaenun TennosBbIix ABUraTenemn.

e KuneHune Boabl Npy NOHMKEHHOM LaBIEHUN.

e [lcuxpomeTp n rurpomeTp.

e fBNeHWs NOBEPXHOCTHOIO HATSXXEHUS U CMavMBaHUS.

e Kpucrtannbl, amopHbie BELLECTBA, XUOKOKpUCTannn4eckme tena.

JlabopamopHbie pabomsbi

e 3amepeHue BnaxxHOCTU BO3ayXa.

e VIamepeHne NOBEPXHOCTHOIO HATSXKEHUSA XNOKOCTH.

e HabntogeHve npouecca kpuctannuaaumm MdydeHne geopmaumm pactskeHus.

e VI3yyeHue TennoBoro pacwmpeHnst Tsepapix Ten.

e MN3yyeHne ocobeHHOCTEN TEMMOBOro paclUMpeHns Boabl.

3. OneKkTpoaMHamMuKa
3.1. dneKkTpu4yeckoe none

onekTpuyeckme  3apagbl.  3akoH  coxpaHeHus  3apsiga.  3akoH - Kyrnowa.
OnekTpunyeckoe none. HanpsKeHHOCTb anekTpuyeckoro nons. MpuHUMn cynepnosvumm
nonen. Pabota cun anektpoctatudeckoro nons. NoteHuman. PasHOCTb NOTEHLManos.
OKBMNOTEHUMNanbHble MNOBEPXHOCTU. CBA3b MeXAy HanpsXKEeHHOCTb0 U Pas3HOCTbIO
NoTeHLManoB anekTpmuyeckoro nond. AnanekTpukn B anektpuyeckom none. MNMonapusayms
ananekTpukoB. [MpoBogHukn B anekTpudeckom none. KonpeHcaTopbl. CoeanHeHue
KoHOeHcaTopoB B GaTapeto. JHeprna  3apshKEHHOro  KOHAeHcaTopa. OHeprus
3NEKTPUYECKOro Nons.

3.2. 3aKOHbI MOCTOAHHOrO TOKa
YcnoBus, Heobxoaumble AN BO3HUKHOBEHUS W NOOAEPXAHUS 3NEeKTPUYECKOro
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Toka. Cmna Toka u nnoTHOCTb Toka. 3akoH Oma anga yyacTtka uenm 6e3 3C. 3aBucnmocTb
3MEKTPMYECKOro COMPOTMBMEHUA OT MaTtepuana, AnvHbl U nnowagn nonepeyHoro
ceyeHnss NpoBOAHMKA. 3aBUCMMOCTb IIIEKTPUYECKOr0 COMPOTMBMEHUS MPOBOAHMKOB OT
TemnepaTypbl. DNEKTPOABMXKYLLAA CUa MCTOYHUKA Toka. 3akoH OmMa ans nonHom uenm.
CoeguHeHne npoBogHukoB. CoeavHEHWE UCTOYHUKOB 3IEKTPUYECKOM 3JHeprn B
G6aTapeto. 3akoH [xoyna—I/JleHua. Pabota M MOLLHOCTb 9MEKTPMUYECKOro Toka. Tennosoe
JencTeume Toka.
3.3. AneKTpu4ecKnm ToK B pasnnyiHbIX cpeaax

OneKkTpuyeckMin TOK B MeTannax. OnekTpoHHbli ra3. Pabota Bbixoga.
ONEKTPUYECKN TOK B 3reKkTponuTax. InekTponus. 3akoHbl Papages. [lpumeHeHune
3NEeKTponn3a B TeXHUKE. DNEKTPUYECKUI TOK B rasax u Bakyyme. MloHnsauusa rasa. Bugbl
rasoBbIx pa3psagoB. [NMoHsaTMe o nna3me. CBOWCTBA U NPUMEHEHUE 3NIEKTPOHHBIX MYYKOB.
OneKTpnYecKkni TOK B NnoslynpoOBOAHMKAX. CobcTBeHHas NpOBOAVMOCTb
nonynpoBoAaHuKoB. MNonynpoBoaHNKOBbIE NPMBOPbI.

3.4 MarHuTHOe none.

Bektop wuvHAOyKUMM  MarHUTHOro nons. [leMcTBME  MarHATHOro Nofis  Ha
NPAMONIMHENHBLIN NPOBOAHMK C TOKOM. 3akoH Awmnepa. Bsaumopencresme TOKOB.
MarHuTHbIn NoTOK. PaboTa no nepemelleHno NpOBOAHMKA C TOKOM B MarHMTHOM Morie.
[encrteBne MarHUTHOro nons Ha Aswxywwmncs 3sapsag. Cuna JlopeHua. Onpegeneduve
yaenbHOoro 3apsiga. YCKopuTenn 3apsiKeHHbIX YacTul,.

3.5. dneKTpoMarHuTHas MHAYKUMA

OnekTpomarHutTHas mHAykumsa. BuxpeBoe anekTpuyeckoe none. CamMmouHAyKUus.
OHeprus MarHUTHOrO Nons.

HeMoHcTpaumn

e B3anmogencrtsue 3apsiKeHHbIX Ten.

e [1pOBOAHMKM B 3NIEKTPUYECKOM MOSIE.

e [IN3NeKTpUKM B 3NEKTPUYECKOM MNose.

e KoHpeHcaTopbl.

e TennoBoe AeNCTBME ANIEKTPUYECKOro TOKa.

e CobcTBEHHAst M NnpuMecHasi NPOBOAUMOCTbL NONYNPOBOAHNKOB.

e [lonynpoBOAHUKOBLIV ANOA.

e TpaH3uctop.

e OnbIT OpcTeqa.
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e BsaumopencTBre NPOBOAHUKOB C TOKAMMW.

e  OTKNOHEHNE 3NEKTPOHHOMO My4yka MarHUTHbIM NOJSIEM.

e DOnekTpoasuraTesb.

e  OnekTtpomsmepuTenbHbie NpnbopbI.

e  OneKTpoMarHUTHas UHOYKUMS.

e OnbITbl ®apages.

e 3aBucumoctb JC camMoMHOYKUMM OT CKOPOCTU M3MEHEHUSI CUMbl TOoKa U
WHOYKTUBHOCTW NPOBOAHMKA.

e Paborta anektporeHepaTopa.

e TpaHcopmaTop.

JlabopamopHbie pabombi

e W3yuyeHne 3akoHa Oma Aana ydvactka LUenu, MNocneaoBaTenbHOro MU
napansenbHOro coeMHeHns NPOBOAHMKOB.

e WN3yyeHue 3akoHa OmMa a5is NonHOM uenu.

e VI3yyeHune aBNeHUs aneKkTpoMarHUTHON MHOYKUUM.

e Onpepnenexne koaddurUMEHTa NONE3HOro AENCTBUS INEKTPMUYECKOIO YanHMKa.

e OnpegeneHve TeMmnepaTypbl HUTU NTaMMbl HAKaNMBaHWS.

e Onpegenenne 3C 1 BHYTPEHHENO CONPOTUBIEHNSA NCTOYHUKA HAMNPSKEHWS.

4. Koneb6aHunA 1 BOSHbI
4.1. MexaHu4yeckue KoneobaHus

KonebaTtenbHoe OBWXXEHMe. "apMOHUu4Yeckmne konebaHus. CBoboaHble
MexaHuyeckune kKornebaHus. JIMHenHble MexaHuyeckne KonebaTenbHble CUCTEMBI.
MpeBpallieHne 3Heprun npu konebatenbHoM aBMXeHun. CBobOoOAHblE 3aTyxarowime
MexaHunyeckue konebaHus. BolHyXOeHHble MexaHudeckne konebaHus.

4.2. Ynpyrue BOSHbI

lMonepe4Hble 1 NpPoaosbHbIE BOSTHbI. XapaKTepUCTUKN BOSHbI. YpaBHEHWE MII0CKOM
Gerywen BonHbl. IHTepdepeHumsa BonH. NoHATME 0 agudpakumm BoSH. 3BYKOBbIE BOJSIHbI.
YnbTpasByK 1 €ro npuMeHeHune.

4.3. dneKTpoMarHuTHbIe KonebaHus

CBobogHble  anekTpoMarHuTHble  konebanus. [lpeBpalleHve  aHeprum B
konebaTenbHOM KOHType. 3aTyxawlwime 9nekTpoMarHutHble konebaHus. [eHepaTop
He3aTyxalLWmnx  SMNeKTPOMarHUTHbIX  KonebaHui.  BbIHYyXOeHHble — anekTpudeckue
konebaHus. NepeMeHHbIN TOK. [[eHepaTop NepemMeHHOro Toka. EMKOCTHOE 1 MHAYKTUBHOE
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COMpOTUBNEHNA NepemMeHHOro Toka. 3akoH Oma aAnga 9MneKkTpUYecKon Lenu nepemMeHHoro
Toka. Pabota u MOLWHOCTb NepemMeHHOro Toka. [eHepaTopbl Toka. TpaHcdopmaTopsbl.
Toku BblIcOKOW YacToTbl. [lonydeHune, nepegaya v pacnpeneneHme afieKTpo3HepPruu.
4.4. dneKTpoMarHUTHble BOJIHbI

ONeKTpoOMarHUTHOE More Kak ocobbi BUO MaTepun. ONEeKTPOMarHUTHbIE BOJSIHbI.
Bubpatop [epua. OTkpbITbin kKonebaTtenbHbI KOHTYp. W3obpetenne pagmo A. C.
lMonoBbiM. NMoHATHE 0 paguocsasn. NpumMeHeHe 3NeKTPOMarHUTHbIX BOSH.

HeMoHcTpaumn

e (CBobGOAHbIE U BbIHYXXAEHHbBIE MEXaHUYeCcKne KonebaHus.

e Pe3oHaHc.

e (O6pasoBaHue n pacnpocTpaHeHne ynpyrnx BOsH.

e YacrtoTa KonebaHun n BbICOTa TOHa 3BYyKa.

e (CB0OOAHbIE 3MEKTPOMArHUTHLIE KonebaHus.

e Ocumnnorpamma nepemMeHHOro Toka.

e KoHgeHcaTop B Lenu nepeMeHHoro Toka.

e KaTywka MHOYKTUBHOCTY B LlEeNU NEPEMEHHOrO TOKa.

e Pe3oHaHC B nocnegoBaTenbHOM Lenu nepeMeHHOro Toka.

e VznyyeHne 1 npMem aneKkTpPoOMarHUTHbIX BOSH.

e Pagunocsasb.

JlabopamopHbie pabombi

e W3yyeHne 3aBMCUMMOCTM nepuopa konebaHum HUTSHOro (UM NPYXUHHOrO)
MasiTHUKa OT OJSIMHbl HUTK (UK Macchl rpy3a).

e  WNHAOYKTUBHbIE N EMKOCTHOE COMPOTUBIIEHNS B LIENN NEPEMEHHOro TokKa.

5. OnTuka
5.1. Npupopa cBeTa

CKkopoCTb pacnpocTpaHeHnsa cBeTa. 3aKOHbl OTPaXeHUs W MpenoMiieHns cBeTa.

lMonHoe oTpaxeHue. JIMH3bI. [Na3 kak onTuyeckas cuctema. Ontnyeckme npudop.l.
5.2. BonHoBble CBOUCTBaA cBeTa

NHTepdepeHums cBeTa. KorepeHTHOCTb CBETOBbIX Jyvyen. WHTepdepeHums B
TOHKMX nrieHkax. [lonockl paBHOM ToNwwuHbl. Konbua HbloTOHa. Mcnonb3oBaHue
UHTepdepeHUunun B Hayke U TexHuke. [Oudpakuusa ceeta. Oudpakuma Ha wenu B
napannenbHbiX nyyax. AudpakunoHHasa peweTtka. [NoHaTtne o ronorpadguun. MNonapusauma

nonepeyHblx BOnMH. [llonapusauma ceeta. [BonHoe nyyenpenomneHue. [lonspouabl.
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Oucnepcua ceeta. Bugbl cnektpoB. CnekTtpbl ucnyckaHua. CrnekTpbl MOrnoweHus.
YnbTpaduronetoBoe n MHppakpacHoe nanydyeHuda. PeHTreHoBckuMe nydn. X npupoga u
cBOWCTBa.

HeMoHcTpaumn

e  3aKOHbI OTPaXKEHUS U NMPenomMsieHns ceeTa.

e [lonHoe BHyTpeHHee OTpaxeHue.

e Ontn4yeckune npuodopbl.

e WHTepdepeHuna ceeTa.

o [lndpakums ceeTa.

e [lonspusauus ceeTa.

e [lony4eHwne crnekTpa C NOMOLLbIO NPU3MbI.

e [lony4eHune cnekTpa ¢ NOMOLLbI AN PAKLMOHHOWN peLLeTKN.

e CnekTpockor.

JlabopamopHbie pabomsbi

e WN3yyeHue nsobpaxeHns NnpegMeToB B TOHKOW NNH3E.

o /I3yyeHune nHTEpepeHunn 1 gudpakumnm ceeTa.

e [pagyupoBKka cnekTpockona wu onpegenieHve ONWHbl BOSHbI  CreKTparnbHbIX
NNHUN.

6. OnemMeHTbl KBAHTOBOW (pU3UKKN
6.1. KBaHTOBasi onTuka

Tennosoe uanydeHune. PacnpegeneHve aHeprum B crnekTpe abCcontoTHO YEepHOro
Tena. KeaHtoBas runotesa [MnaHka. PoToHblI. BHelwHun oTtoanekTpuyecknin acpdexT.
BHyTpeHHMn doToadbdekT. Tunbl doToanemeHToB. [NaBneHne ceeta. [loHATME O
KOpMNyCKyNspHO-BONTHOBOW TeOpun cBeTa.

6.2. dnsmnka atoma

PasButne B3rNs40OB Ha CTpoeHMe BewecTtBa. 3aKOHOMEPHOCTUM B aTOMHbIX
cnekTpax Bogopoga. AgepHaa mogenb atoma. OnbiTel Q. Pesepdopaa. Mogens atoma
Bogopoga no H. bopy. vnotesa pge bpowna. CooTHoweHWe HeonpeaeneHHoCTeN
"enseHbepra. KBaHTOBLIE reHepaTopbl.

6.3. Pu3nkKka aToMHOro sigpa

EcTtecTBeHHas pagmMoOakTMBHOCTL. 3aKOH paauoakTuBHOro pacnaga. Cnocobbl

HabngeHna M permctpaumm 3apshkeHHblX YacTuy. Addekt Basunosa —YepeHkosa.

CtpoeHue atomHoro sgpa. [dedekT macchl, 3Heprusi CBA3N U YCTOMYMBOCTb aTOMHbIX
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anep. AgepHble peakumu. VIckycCTBeHHas pagMoOakTUMBHOCTL. [eneHve TaXenbix aaep.
LlenHaa spgepHas peakuvs. Ynpasnsemas uUenHas peakuus. SOoepHbin  peakTop.
lMonyyeHne paguoakTMBHBLIX M30TOMOB M WX NpuMeHeHue. Buonornyeckoe pencreuve
pagvoakTUBHbIX U3INTyYEeHUIN. DNeMeHTapHble YacTuubl.

HeMoHcTpaumn

o  DoTO3hGEKT.

e JlMHen4yaTble cnekTpbl Pa3fMyHbIX BELLECTB.

e Many4yeHwne nasepa (KBAHTOBOro reHepartopa).

e  CYeTYMK MOHM3MPYIOLLMX N3MYHEHWU.

7. OBonouusa BceneHHoOM
7.1. CtpoeHue n pasButue BceneHHomn

Hawa 3Be3gHasa cuctema — [anaktuka. [pyrne ranaktukn. BeckoHeyHOCTb
BceneHHon. lMoHaTMe o kocmonornun. Pacwwupsiowasca BceneHHas. Mogenb ropsaden
BceneHHon. CTpoeHune n nponcxoxaeHue ManakTuk.

7.2. dBonwouua 3se3q

'Mnote3a npoucxoxaeHuss CoOnHEeYHOM cucTembl. TepmosigepHbi  CUHTES.
Mpobnema TepmosigepHon aHepreTukn. AHeprna ConHua M 3Be3n. JOBONouUusS 3Be3d.
MpoucxoxaeHne ConHeYHom cnuctemMbl. TEMHAA MaTtepust N TEMHasA SHEPTUS.

HeMoHcTpaumn

e ConHe4yHas cuctema (Moaen.).

e ®oTorpacum nnaHeT, caenaHHble C KOCMUYECKNX 30HO0B.

o Kapta JlyHbl 1 nnaHer.

e CTtpoeHune u apontoums BeceneHHon.

8. OCcHOBbI cneuuanbHON TEOPUN OTHOCUTENTbHOCTU

NHBapnaHTHOCTb MOALYNSA CKOPOCTM cBeTa B Bakyyme. [locTynaTtbl OWHLITENHA.

MpocTpaHCTBO 1 BpeMS cneumanbHON Teopun OTHOCUTENbHOCTU. CBA3b MacChbl U 3HEPTnn

CcBOOOAHOWN YacTULbl. QHEPTUsSI MOKOS.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHAUBUAYANbHbLIX MPOEKTOB

AnexkcaHap Npuropbesny CTONETOB — PYCCKUIN (OU3UK.

Anekcangp CtenaHoBuy [lonoB — pycckuin ydeHbin, n3obpeTtaTensb pagno.

AnbTepHaTMBHas aHepreTuka.

AKyCTU4eckne cBOMCTBa NOSTyNPOBOLAHNKOB.
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* AHgpe Mapu AmMnep — OCHOBONMOMOXHUK 3NeKTPOANHAMUKM.

* ACWHXPOHHbIN aBUraTenb.

» Actepoungpl.

* ACTpOHOMUS HaLINX OHEWN.

* ATomHas cumsuka. N3oTonbl. [pumeHeHne pagnoakTUBHbBIX U30TOMOB.

* BeckoHTakTHble MeTOAbl KOHTPOSIA TeMnepaTypbl.

* bynonsipHble TpaH3nCTOpbI.

* Bbopuc CemeHoBu4Y Akobn — pusnk n nobpetartens.

* Benunuanwme oTkpbITUA OU3NKN.

* Bugbl anekTpuyecknx paspagos. SrekTpuyeckme paspaabl Ha cnyxbe yenoseka.

* Bnnanue gedektoB Ha omM3nyeckme CBOMCTBA KPUCTamnos.

» BceneHHas n TeMHasa maTtepusi.

* ["anuneo Nanunen — ocHoBaTesb TOYHOIO €CTECTBO3HAHUA.

» ['onorpadgus n ee NnpUMEHeEHKE.

» [IB>xeHue Tena nepeMeHHON Macchl.

» [nbpakums B HaLLEN XKN3HW.

» JKugkne kpuctannsol.

» 3akoHbl Knpxrodha onsa anekrpnyeckon Lenu.

* 3aKOHbl COXpaHEHUs1 B MEXaHUKE.

* 3HauyeHune oTkpbITUKM Manunes.

* Uropb Bacunbesud KypuyaTtoB — (prn3unk, opraHn3aTop aTOMHOM HaYKU N TEXHUKM.

* Vlcaak HbtoTOH — co3gaTernb Knaccm4eckon ounsnku.

* /icnonb3oBaHue aNeKTpoOIHEPrnmn B TpaHcnopTe.

» Knaccudmkaumsa n xapakTepucTUKn arieMeHTapHbIX YacTul.

* KOHCTpyKUWOHHAsA NPOYHOCTb MaTepuarna n ee CBA3b CO CTPYKTYPOW.

* KOHCTpyKUUS 1 BUAbI Na3epos.

* KpnoanekTpoHuka (MUKPOINEKTPOHMKA U XONogq).

* JlazepHble TEXHOMNOMMKN U UX NCMOSNb30BaHME.

* JleoHapao aa BuHum — yyeHbI n nsobpetatens.

* MarHuTHble n3MmepeHust (MPUHUMMbI NOCTPOEHNS NPUBOPOB, CNOCODLI N3MepeHus
MarHMTHOrO NOTOKa, MarHUTHOWM MHAOYKLNN).

* Mawnkn ®apagen — cosgaTenb y4yeHust 06 3neKTpoMarHMTHOM norse.

* Makc lNnaHk.

* MeToa4 MEe4YeHbIX aTOMOB.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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* MeToabl HabnAEHNS U perncTpaumm pagmoakTUBHbBIX U3MNYyYEeHUA 1 YacTuL.

* MeTogbl onpeaeneHus nioTHOCTH.

* Munxaun Bacunbesn4 JIOMOHOCOB — YyYeHbIN SHLUMKNONEaNCT.

* Mogenun atoma. OnbIT Pesepdopaa.

* MonekynspHO-KMHeTuYeckas Teopust uaearnbHbIX ra3os.

* MonHua — ra3oBbIn pa3psa B MPUPOAHbLIX YCITOBUSIX.

* HaHoTexHomormsa — wmexaucuunnuHapHaa obnactb yHOamMeHTanbHONn W
NPUKNaaHOW HayKn N TEXHUKMN.

* Hukona Tecna: Xu3Hb 1 HeobblYaHbIE OTKPbLITHSI.

* Hukonan KonepHuk — co3gatenb rennoueHTpMYeckon CUCTemMbl Mmpa.

* Hunbc bop — oaunH 13 cosgaTtenen cCoBpeMeHHON OU3NKN.

* HykneocnHTes Bo BceneHHon.

* O6bACHEHNE POTOCMHTES3A C TOUKN 3PEHUS PUIUKM.

+ OnTuyeckue ABMEeHUs B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOM CBEPXNPOBOAUMOCTN.

* [NepemMeHHbIN aNeKTPUYECKUIN TOK N ero NPUMEHEHHKE.

* [lnasma — 4yeTBEPTOE COCTOSIHME BELLECTBA.

* [MnaHeTbl ConHEYHOM CUCTEMBI.

* [MonynpoBOAHMKOBbLIE AaTYMKM TeMNepaTypbl.

* [lpuMeHeHne XNAKMX KPUCTanmoB B NPOMbILLIIEHHOCTMW.

* [lpuMeHeHne aaepHbIX peakTopoB.

* Mpupoga deppomarHeTmama.

* [Mpobnembl 3KONOrMn, CBA3aHHbIE C UCMNOSIb30BAHNEM TEMMOBbLIX MALLUMH.

* [Npon3BoacTBO, Nepegaya U UCNosib30BaHME ANEKTPOIHEPTUN.

* [MponcxoxneHne CONHEYHOM CUCTEMBI.

* [Nbe3oanekTpuyeckui 3apdekT ero NPUMeEHeHE.

» PasButune cpencts cBs3M 1 pagmo.

* PeakTuBHble aBUraTenu n OCHOBbI paboThbl TEMMOBOM MaLUUHbI.

* Penukrosoe nany4deHue.

* PeHTreHoBckue ny4dn. VIctopus oTKpbITUS. [puMeHeHue.

* PoxgeHne n apontoums 3seas.

* Ponb K. 3. LinonkoBcKoro B pa3snuTnn KOCMOHaBTUKN.

+ CBeT — aneKkTpoMarHuTHasa BOSHa.

* Ceprenn [laBnosud KoponeB — KOHCTPYKTOpP W oOpraHmsaTop npou3BOACTBa
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PakKeTHOKOCM NYECKON TEXHUKN.

Cwunbl TpeHus.

CoBpemMeHHasi cnyTHMKOBas CBA3b.

CoBpemeHHas uandeckas KapTmHa Mmupa.

CoBpeMeHHbIe cpeCcTBa CBA3MN.

CorHue — UCTOYHUK XMU3HU Ha 3eMmre.

TpaHcgopmaTopbl.

YnbTpasByk (Nony4eHne, CBOMCTBA, NPUMEHEHNE).
Ynpasnsembii TEpMOSEPHbBIN CUHTES.

YCcKOpUTENM 3apsKeHHbIX YacTuL,.

®unaunka n mysblika.

dunsnyeckmne ceomctea atmocdepsbl.

POoTO3NEMEHTHI.

doToapdekT. NpumeHeHne aBneHna poToaddekTa.

XaHc KpuctmaH 3pcte — OCHOBOMOMOXHUK 3f1eKTpoMarHeTnama.
UepHble ablpbl.

Lkana anekTpoMarHUTHbIX BOJH.

Skonornyeckme NpobrieMbl U BO3MOXHbIE NMYTU UX PELLUEHUS.
OneKkTpoHHasi NPoOBOANMOCTbL MeTannos. CBepxnpoBogMMOCTb.

IMmnun XpuctmaHoBuY J1eH —— pycckuin pusmk.
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6 TEMATUYECKOE NIAHUPOBAHUE

Mpn peanusaumm copepxaHus obuweobpasoBaTtenbHoOM Yy4ebHON AUCUUNIIMHGI
«®usmkar» B npegenax ocsoeHnsa OMNOIT CrO Ha 6a3e 0CHOBHOro obuiero obpasoBaHus C
nonyyeHnem cpegHero obuwero o6pasosaHus (MMCC3) obbem ob6GpasoBaTenbHOM
nporpamMmbl coctasnsieT no cneuunanbHoctam CI1O TexHonornyeckoro npodunsa 138
4yacoB, U3 HUX y4ebHas Harpyska oby4aloLmMxXcs BO B3aMMOLENCTBUN C NpenogaBaTenem
- 126 wuvacoB (Bknwyas nabopaTopHble 3aHATUA - 48 4YacoB), BHeayaAUTOpHas

camocTofATenbHas paboTa obyyarowmxes (MHanBMAYyarbHbIA NPoekT) —12 yacos.

6.1 TemaTuyeckun nnaH

- KonunyecTtso
Bua y4ebHon paboTbl
yacos
AyauTtopHble 3aHaTna. CogepxaHne obyyeHus

BBegenune 2
Pasgen 1. MexaHuka 24
Pasgen 2. MonekynspHas gusvka. TepMmognHaMmmka 18
Pasgen 3. OnektpoanHamuka 34
Paspnen 4. KonebaHus n BOMnHbI 12
Paspen 5. OnTtuka 16
Pasgen 6. OcHOBbI cneumanbHON TEOPUN OTHOCUTENBHOCTH 2
Pasgen 7. OnemeHTbl KBaHTOBOW (PU3NKK 12
Paspgen 8. 3sontouunsa BceneHHon 4

NToro 126

BHeayanTopHas camoctoatensHasa paboTa

MHomBmayanbHbIM NPOEKT 12

NToro 138
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6.2 TemaTnyeckoe nnaHUpoBaHue y4eb6HON ANCLUNIUHDI
O6wunn ob6bem obpasoBaTenbHON NporpamMmmbl, Y =
= O6beMm paboTbl obyyaroLmxes BO © g g
= 3 B3aMMOLeNCcTBUM C npenogasaTenem, Yyac 'g gz g
=2 x| B T. 4. N0 BUAAM 3BHSTUI g 5| =86
x 0 = o] BHeay,U,VITOpHaH Q < o E
5 s of o g (8 3 CpepncTBa aboTa 3 g 4z
® T Homepa v HaMMeHoBaHWe pa3aernos 1 TeMm S54 S| 3 S 3 3|29 P P ol 39
o x 2355 | 55 5=/89F B|2d & o6y4eHuns (nomawwHee 41 5 S >
s 2 2azg 2| 5| 2E(89 & E"G e 3apaHvie) v| 2EQ
23 cgeZ | 8%l £2/8d g2y ¢ gl 88
e e 9s 2 o3 Eg|l &8 2|28 5 ol &3
e a2z o | 8 T <y 0| 8w s] > 38k
&) o E o Q © Q g X s c I
S S & > | c C g C T G s
© o =
138 78 48 12
Beedenue
D - ] 1-
1 U3UKA — (PYHOAMEHMANbHASL HAYKA 0 npupode. 3Hauenue usuku npu 22 22 515 i
ocsoenuu cneyuanviocmu CI10. 2
Pazoen 1.Mexanuxa. 24 16 8
Tema 1.1. Kunemamuka.
Mexanuueckoe oOsuocenue mena. Ilepemewenue. Cropocmu. Ilyme. 1-
2 Ipsimonuneiinoe pasHomepHoe dsudicenue. Vexopenue. 2/4 2/4 Cxemol, niaxamol 36-11 2 il
Pagnonepemennoe npsamonunelinoe 0gudxicenue.
Hepasnomepnoe osusicenue. Menosennas ckopocmo. Pasnoyckopennoe 1-
3 osudicenue. Yckopenue. Ceoboonoe nadenue Pasnomepnoe osudicenue 2/6 2/6 npeseHmayuu $12,17-19, 5 il
no oxpyschocmu. Llenmpocmpemumenshoe yckopetue.
JlabopamopHoe
4 Jlabopamopnasa paooma Ne 1 Hzmepenue yckopenus mena npu 2/8 22 obopyoosanue, 2 T
PABHOYCKOPEHHOM 08UIICEHUU. MemoouyecKue
pexomeHoayuu
Tema 1.2. 3axonvt mexanuxu Horomona.
5 Iepeviii  3axon Hb;?mona. Cuna. Mac€a. Hmnynvc. Bmopou 3axon 2/10 2/8 npesenmayuu $20-23 2 wi
Hvromona. OcHo8HOU 3aKOH KAACCUYECKOU OUHAMUKU
T7 1] Hi . .
6 pemuii  3aKOH blOmoHa.  3aKon — 6CeMUPHO20  MS2OMeHUs. 2112 2110 npesenmayuu $24,27.28. 30 2 i
I'pasumayuonnoe none. Cuia mscecmu. Bec.
&21, 25-26, 28, 1-
7 Cnocobul usmepenus maccol men. Cunvl 8 mexanuxe. 2/14 2/12 npeseHmayuu 30 5 il
Tema 1.3. 3axonwvl coxpaneHus 6 mexanuke.
8 3akon coxpanenusi umnyivca. Peakmugnoe osusicenue. Paboma cunvi. 2116 214 npesenmanyuu $32-37 1- wi
Paboma nomenyuanvuvix cun. Mownocms. Dnepeus 2
K . . 1-
9 unemueckas onepaus. llomenyuanonas snepeus 3akon coxpanenus /18 2116 npesenmayuu $38-40 i
Mexanuyeckou suepeuu. Ilpumenenue 3aK0H08 COXPaHeHus. 2
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Obwun ob6bem obpasoBaTenibHOM Nporpammbl, s

= O6bem paboTbl obyyaroLmxcs BO o % g

= s B3aMMOJeNCTBUM C NpenodaBaTenem, Yac S S|z g

= 8 x| B T.4. N0 BUOaM 3aHATUI © 5 =8
® Q. = =
= g s 8 = = BHeayauTopHasi 8| & o S
T S Rl o ° g S|894 @ Cpeactsa paboTa 8l 023
T Homepa N HanMeHoBaHWe pa3aesnioB U TeM E 3 x s ) s I X| T S ] S m T

Q =Sg=Ss = I | Ex|28d ©| 23 = obyyeHus (nomaluHee al 52 3

2 c 8558 o | 82/ 25|88 2|53 9 5| oEYQ

3 & 88z3 2| 26| 25|38 2|59 & 3ajjaHue) c| 2E'Q

° 3 828eg | B%| SE€8 7|28 ¢ 8138

s 39 = 2 &3 £33 > & z| 2H 5 ol 28

X a2 o te) s 9 S| 3¢ o >| o &
O O o Q © o x C s c I
~ © g > | =& c 9 © G =
] © =
JlabopamopHoe

10 Jlabopamopnasa paboma Ne 2. Coxpanenue mexaHuuweckoi Hepzuu 2/20 2/4 obopydosanue, 2 T
npu 0gudicenuu mena noo Oelicmeuem Cuil MANCeCmu U yapy2ocmu. Memoouyeckue

peKxomeHOayuu
JlabopamopHoe

11 Jlabopamopnas paooma Ne 3. H3yuenue ocobennocmeil cuibl mpeHus 2122 2/6 obopydosanue, 2 T
(cKoboHceHUs) MemoouyecKkue

pexomeHoayuu
Mexanuueckue ronebanus u 6onnvl. Mamemamuueckuil MasimHuxK.

12 N g 2/24 2/18 npesenmayuu §43-46, 49-50 2 aJ1
Tpyoicunnolil MAsiMHUK.

JlabopamopHoe

13 Jlabopamopnas padoma Ned. Onpedenenue nepuooda KoeGanuil 2126 2/8 obopydosanue, 3 T
MAmMeMamuyecKo2o MasmHuKa. MemoouyecKkue

pexomeHoayuu
Pazoen ||. Monexynapnas pusuxka u mepmoounamuxka 18 10 8
Tema 2.1. Ocnogvl moneKynapuo-kunemuueckoii meopuu. Hoeanvnutii
2as.
OcHogHble NonodiceHust MONeKYIsAPHO-KUHemuyeckol meopuu. Paszmepor
u macca monexyn u amomos. Bpoynosckoe oOsudicenue. J[Ju 3USL. 1-

14 ) poy Audpgpysun | opg | 2720 565-68 o1
Mooenv uoeanvrozo caza. Jaenenue eaza. Césnzo dasnenusi co cpeouetl 2
xunemuueckou suepeuett Ypaenuernue MKT.

JlabopamopHoe
Jlabopamopnas  paboma  Ne5  Haonwoenusn u onvimul, pamop
obopydosanue, 2-
15 noomeepiicoarouiue aAMOMHO-MONEKYIAPHOE CHMPOEHUE Beujecmed. 2/30 2/10 T
N Memoouyeckue 3
Dopmuposanue 0cHo6HbIX nonodxcenuii MKT
peKomeHoayuu
Tema 2.2 I'azoevie 3aKoHbl
Temnepamypa. Tennosoe pasnosecue. Ab6conomuas memnepamypa.
Hocmosnnas Bonvymana. Ypasuenue cocmosmus udeanvbHo2o 2asa- 1-

16 oY p N 2/32 2/22 npesenmayuu §69-72 uir
ypasnenue Knanetipona—Menoeneesa. Hzonpoyeccol. 3axouwvt boiisn — 2
Mapuomma, I'eii —/lioccaxa, Llapas.

17 JaGopamopnasn paboma Neb. Hzyuenue 3axona boitnsn-Mapuomma 2/34 2/12 Jlabopamopnoe 2 T
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Obwun ob6bem obpasoBaTenibHOM Nporpammbl, s
= O6bem paboTbl obyyaroLmxcs BO © 2 g

= s B3aMMOJeNCTBUM C NpenodaBaTenem, Yac 'g S|z g

S0 x| B T.4. N0 BUOaM 3aHATUI © 5 =8

= Q ®© Q E =

g2 s 8 - = BHeayauTopHas | ol

T S I3 s | o o 9 S| 84 ¢ Cpeactsa paboTa 8l 023

o T HOMepa N HanMeHoBaHWe pa3aesnioB U TeM E 3 x = ) = I IT| T S ] S m T

Q =65 2| 35 B89 ®|od & obBy4eHus (nomaluHee al 52 3

O © Q = s 5 > 8. £ s 8 o N g E 3 T 253

3 & 8%s8 c| 26| 2E| 88 |58 kK 3afaHve) v| 0ET

2 3 o9 s | 8¢l g8 2/¢g8 ¢ sl 38

T3 8§82 2|85 8% <28 5|58 8 S| 58
g g3 2|87 2°7g &89 ¢ S &
~ s g > | & = g = ® S =

] © =
obopydosanue,
Memoouyeckue
peKxomeHOayuu
Tema 2.3.0cno6bl mepmoOuHamMuKu.
Buympennsis suepeusi. Paboma 6 mepmoounamure. Ilepeviil 3axom
mepmoounamury.  Ilpumenenue 1  3akoma K  uzonpoyeccam. 1-

18 P P 'PoY 2/36 2/24 npesenmayuu $74-85 uir
Heobpamumocms npoyeccos 6 npupooe.2 3axon mepmoounamuxu KIIJ[ 2
mennoguix dgucameneti. [lpumenenue.

Jlabopamopnoe
Jlabopamopnas paboma Nel. H3yuenue nepexooa eeujecmea u3 o060 P 00601171 e

19 00H020 azpezcammnozco cocmoanusn 6 opyeoe. Ilocmpoenue zpaguxos 2/38 2/14 e nf ;/ 0uqec;<u(; 2 T

Hazpeeanus meepoozo mena u HcuOKOCmu. }72}(0 venoayuu
2
Tema 2.4. Ceoiicmea sncudkocmeil.

20 Xapaxmepucmuxa HCUOKO20 cOCMosHUAL. Hacvuyennvie u 2/40 2126 Pasoamounwiii $86-92 1- wi
HeHacwiuennvle napsl. Brascnocms 6030yxa. Touka pocwvi Kunenue. mamepuarn 2

21 Xapaxmepucmuka meep0o2o gewjecmeda. Ynpyeue ceolcmea meepovix 242 2/28 Ipezenmayuu, $93-98 1- i
men. 3axon I yka. Mexanuueckue ceoticmea meepovix mei maobauywl 2

Jlabopamophoe
obopyoosanue, 2-
22 Jlabopamopnas paboma NeB. Onpedenenue enarxcnocmu 6030yxa. 2/44 2/16 e nf 3/ OunecKie 3 T
pexomenoayuu
Pazoen |11. Inekmpoounamuxa. 34 18 16
Tema 3.1. Inekmpuueckoe noue.
Onekmpuueckue 3apsovl. 3axon coxpauenusi 3apsoa. 3axon Kynoua. 1-

23 ’ P P P P Y 2/46 2/30 npesenmayuu $99-103 Ui
Onexmpuueckoe none. Hanpsisicennocmo snekmpuiecko2o nos. 2
Homenyuan. Pasnocms nomenyuanos. Paboma no nepemeujeHuio 1-

2 aa“ " pemety 2/48 | 2/32 npesenmayuu 5104-106 5 | 1
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Konoencamopuvi. Coeounenue komoencamopos 6 bamapero. Duepeus 1-
25 P P P P 2/50 2/34 npesenmayuu $109-111 uir
3aPANHCEHHO20 KOHOeHcamopa. DHepeus INeKMPUIecKo2o noJis. 2
JlabopamopHoe
obopyoosanue,
26 | Jlabopamopnas paboma Ne 9 Inexmpuszayus me. 2/52 2/18 Py T
MemoouyecKkue
pexomeHoayuu
Tema 3.2.3axonbl nOCMOAHHO20 MOKA.
Onexmpuueckuti mox. Cuna moka. 3axon Oma 0Ons yuacmka yenu.
27 3asucumocmy 21eKMPUYECKO20 CONPOMUBLEHUA OM MAMEPUANd, ONUHbL 2/54 2136 Humeprem- $112-117 2 Y
U nIOWAaou nonepeuno2o ceyenus npogoonuxa. Ilocnedosamenvroe u pecypcul.
napauieibhoe coeouHeHus nPpo8oOHUKOS.
28 Jlabopamopnas paooma NelO H3yuenue 3axkona Oma 0ns yuacmka 2/56 2120 Jlabopamopnoe 2- T
yenu. 0bopyoosanue 3
29 Jlabopamopnan paooma Ne 11 Hzmepenue yoenvnozo conpomueienus 2/58 2/22 Jlabopamopnoe 2- T
npPO6OOHUKA. 0bopyoosanue 3
Dnexkmpoosudicywass cuia ucmounuxa moka. 3axon Oma 01 noaHou 1-
30 yenu. 3axon J{ucoyns—Jlenya. Paboma u MowHOCmb 971€Kmpuueckozo 2/60 2/38 $114,120 5 Ul
moxa. Tennogoe delicmaue moxa.
Jlabopamopnoe
Jlabopamopnan paboma Nel2 H3yuenue nocnedosamenbHozo obopyoosanue, 2-
31 2/62 2/24 T
CoeOuHenus nPo8OOHUKOB. Memoduueckue 3
peKomeHoayuy
Pazoen |1l Inexkmpoounamuka (npodonsicenue)
Tema 3.3.2nekmpuueckuit MoK 6 paznuuHsIX cpeoax
Jlabopamopnoe
32 JlaGopamopnas paboma Ne 13 H3yuenue napannenvnozo coeounenus 2/64 2126 obopyoosanue, 2- T
npo8oOHUKO8 Memoouyeckue 3
pexomenoayuu
33 Jlabopamopnas  paboma  Nel4  Hccnedosanue — cmeuiannozo 2/66 228 Jlabopamopnoe 2- T
COeOUHEeHUs NPOBOOHUKOS. obopyoosanue, 3
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MemoouyecKue
peKxomeHOayuu
JlabopamopHnoe
34 Jlabopamopnaa paboma Ne 15 Onpeodenenue 3/]C u enympennezo 2/68 2/30 obopyoosanue, 2- T
COnPOMuUGNEeHUs UCINOYHUKA MOKA MemoouyecKue 3
peKomeHoayuu
Onekmponnas npogooUMOCHb Memaios. JieKmpuieckuti MoK 6 2asax, ITpesenmauu 1-
35 6 saxyyme. Tonynposoonuxu. Ipumecnasn npoeooOUMOCmb 2/70 2/40 P mab Zl ' $121-129 5 ujr
NOJLYNPOBOOHUKOS. %
Tema 3.4. Maznummnoe noue.
Maenumnoe none B3zaumooleiicmeue mokos. Ceolicmeéa MAacHUmMHO20
nona  Bexmop macnumnou unoykyuu. Maenummnwiti nomox. /leiicmeue Huousudyansivie 1-
36 P VYL L ) 272 2/42 Kapmouxu ¢ $131-136 mr
MACHUMHO20 NOJAL HA NPAMOAUHENHbI NPOBOOHUK C MOKOM. 3aKoH 2
3a0anuem
Amnepa.
Paboma no nepemewenuio npoeoOHUKA ¢ MOKOM 8 MASHUMHOM NOJe. 1-
37 - pemey P . 2[74 2/44 npesenmayuu $137-140 mr
Jeticmsue macnumnozo noas Ha dsudxcywutica 3apsao. Cuna Jlopenya. 2
Tema 3.5. InekmpomazHumnan unOyKyu.
DNeKmpoMasHUmnas UHOYKYuUsi. 3aKOH INEKMPOMASHUMHOU UHOVKYUU. 1-
38 Ilpasuno Jlenya. Buxpesoe snexkmpuueckoe none. CamouHOYKYusl. 2/76 2/46 npesenmayuu $142-147, 2 il
Duepeus MazHUMHO20 NOJIA.
JlabopamopHoe
Jlabopamopnasa aboma Ne 16 H3yuenue  aenenusn
39 pamop p Yy 2/78 2/32 060opydosanue T
INEKMPOMAZHUMHOU UHOYKUUUL. Tabmuyper
Pazoen \NV. Konebanus u 6onnst 12 8 4
Tema 4.1 Mexanuueckue Konebanua. Ynpyzue 60anul
Konebanus. Ce0600nbie U GbIHYIHCOCHHbIE MEXAHUYECKUE KONeOaHusl.
40 ‘ ’ 2180 | 2148 VaeGnux 2 | Mr
Tonepeunvle u npodonvhule 80Hbl. Xapaxmepucmuxy 80JH.
Tema 4.2. Inekmpomaznumnvle Koaebanus.
Houssimue anexmpomaznumnvlx  6onn. Ilpespawjenue snepeuu npu 1-
41 INEKMPOMASHUMHBIX — KoNebanusx. [ apmonuueckue  Konebaus. 2/82 2/50 npesenmayuu $154-156 5 Uil
lapamempuwi. @opmyna Tomcona. Omxpwimoiil KoiedamenbHblli KOHMYpP
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42 Ilepemennviii  mok. Conpomusnenus 6 yenu NEPEeMEeHHO20 MOK 2/84 2/52 npesenmayuu $157-158 1- wi
(axmugHoe, UHOYKIMUBHOe, EMKOCTHOE). 2
JlabopamopHnoe
43 Jlabopamopnan  paboma Ne 17  Ycmpoiicmeéo u  paboma 2/86 2/34 obopyoosanue, $5148-152 2- T
mpancgopmamopa Memoouyeckue 3
peKomeHoayuu
Tema 4.3. Dnekmpomaznumuoie 60J1HbL
Duexmpomaznumuvle GONHbL. Diekmpomaznumuoe noie. Bu6pamop 1-
44 Tepya. Paouosonnwi. Hzobpemenue paouo A.C.Ilonoswvim. Ilpunyun 2/88 2/54 Tabauyp. $162-166 5 oJ1
paoduocesizu. Tllonssmue o paduonrokayuu
Jlabopamopnoe
45 Jlabopamopnan paboma Ne 18 Coopxa u nacmpoiika npocmeiiuiezo 2/90 2/36 obopyoosanue, 2 T
paouonpuemnuKa MemoouyecKue
pexomeHoayuu
Pazoen V. Onmuxa 16 8 8
Tema 5.1. Ilpupooa céema.
46 Ckopocms  pacnpocmpanenust  céema.  3aKoHbl  OmMpadcenusi  u 2/92 2/56 npesenmayu $167-170 wi
npenomieHus. cgema
Jlabopamopnoe
Jlabopamopnan paooma Nel9 Hzmepenue nokazamens npenomieHus obopyoosanue, 2-
47 2/94 2/38 T
cmekna. Memoouyeckue 3
peKomeHoayuy
48 Jlunzvl. [locmpoenus 6 aunzax. opmyna 1uH3bL. 2/96 2/58 npeseHmayuu $171-172 2 mr
Jlab
Jlabopamopnaa paboma Ne20 Onpedenenue hokycnozo paccmoanua u abopamopnoe
. obopydosanue, 2-
49 onmuueckoit cunvt aunsel. Ilonyuenue uzodpasricenus ¢ nOMoOwbIO 2/98 2/40 T
Memoouyeckue 3
JIUH3BL.
peKomeHoayuy
Tema 5.2. Bonnosvie ceoiicmea ceema.
50 Humepgpepenyus ceema. Quppaxyus ceema. [dueppaxyus na wenu 6 2100 | 2/60 Ipesenmayusi, 5179-187 1- i
napaunenvnvix  aydax.  Juppaxyuonnas  pewemxa.  [lucnepcus. dunom 2
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Honapuzayus.
JlabopamopHnoe
51 Jlabopamopnaa padoma Ne2l H3yuenue unmepghepenyuu u 2/102 242 obopyoosanue, 2 T
ougpparkyuu ceema Memoouyeckue
peKomeHoayuu
50 Buowr cnexmpos. Yﬂbmpad)uwlemoeoevu UH@PAKPACHOE U3TYUEeHUsI. 2/104 2/62 npesenmayuu 5189,191-192 2- MI
Penmeenosckue nyuu. Hx npupooa u ceovicmea. 3
JlabopamopHnoe
60py0 3
53 | Jlabopamopnas paboma Ne22 Haonrodenue cnekmpos usiyuenus 2/106 2/44 ?4;53} 0553::;6 3 T
peKomeHoayuu
Pazoen V| Ochogbl cneyuaibnoili meopuu OmMHOCUMENbHOCHIU 2 2
Tema 6.1 nemenmol pensmueucmckoi ounamuku. Bzaumocensw
Maccyl u Inepzuu.
Hnsapuanmnocme mooyas ckopocmu ceema 6 eakyyme. Ilocmynamol
54 Duinwmetina. Ceazo maccol u snepeuu c60600not yacmuyvl. dnepeus | 2/108 2/64 KOHCnekm 1 il
NOKOSL.
Pazoen VI\. Dnemenmul Kanmogoi puzuxu. 12 10 2
Tema 7.1. Keanmoeas onmuxka.
55 Csemoguie keanmol. @omosgpexm. 3axonvr Cmonemosa. 2/110 | 2/66 npesenmayuu 5195-196 ]é_ uir
56 Vpasnenue Dumwumetina ons pomosgpgpexma. [locmosnnas Ianxa. 2/112 2/68 npesenmayuu $197,200 ]é_ il
Tema 7.2. @uzuka amoma.
Pazeumue 63215006 Ha cmpoenue Gewjecmed. 3axoHomepHocmu 8 Ipesenmanus 1-
57 AMOMHBIX CReKmpax 600opooda. Aoepnas modenv amoma. Onvimer D. 2/114 2/70 P qbujlb‘l/lu ’ $201-205 5 oI
Peszepgpopoa. i
Tema 7.3. @uzuka amomnozo aopa.
58 Cmpoenue amomnozo saopa. Jlepexm maccwi, snepeus céssu. 2/116 2[72 npesenmayuu 5208-211 ]é_ oI

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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Hoepnvie  peaxyuu. Hckycecmeennas —paouoaxmusnocmo.  [lenenue
maxcenvix Adep. lLlennas sAdepnas peaxyus. Hoepmuvli peaxmop. 1-
59 P Nu P peary P p P 2/118 | 2/74 npesenmayuu $212-217, 224 i
Buonoeuueckoe Oeiicmeue paouoakxmusHvix uziyyeHutl. Dnemenmaphvle 2
uacmuyol.
JlabopamopHoe
60 Jlabopamopnasn paboma Ne23 H3yuenue mpeKkos 3apanceHHbIX 2/120 2146 o0bopyoosanue, 2- T
yacmuy no 20moevIm homozpaguam MemoouyecKkue 3
pexomeHoayuu
Pazoen V11 Jeonroyusn Beenennoii 4 2 2
THonamue o kocmonoeuu. Pacwupsiowasca Beenennasn. Moodenwv eopaueii Pegpepamei,
61 Bcenennoti. Cmpoenue u npoucxodxcoenue Ianaxmux. Kapma Jlynor u | 2/122 2/76 npeseHmayuu coobujenus.
niauem. 3226-231
JlabopamopHoe
obopyoosanue,
62 Jlabopamopnasn padboma Ne24 H3yuenue nosepxnocmu Jlynot 2/124 2/48 Py 2 T
Memoouyeckue
pexomeHoayuu
63 HUmoeosoe s3ansmue. ugzauem. 2/126 2/78
Camocmosmenvras paboma (UHOUBUOYAIbHLLI NPOEKN) 12/12 12/12
Hmozo 138 78 48 12

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx

lMposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C Konnedx
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7 XAPAKTEPUCTUKA OCHOBHbIX BMOOB YYEBHOW OEATENIbHOCTHU
CTYAEHTOB

XapaKTepMCTMKa OCHOBHbIX BUOOB AeATeNIbHOCTU CTYAEeHTOB (|-|a YPOBHe

CopepxaHue oby4eHuns yHeBHLIX ASHCTENH)

BeeneHue YMEeHUs NOCTaHOBKW LUenen [OesTenbHOCTW, NfaHMpoBaHUA COOGCTBEHHOM
OeAaTenbHOCTW ANS  OOCTWKEHWs MOCTaBfEHHbIX Lernen, npeasuaeHus
BO3MOXHbIX pPe3ynbTaToB 3TUX OEWCTBUW, OpraHvM3aunmM CaMOKOHTPOMs U
OLEHKN MOMyYeHHbIX pesynbTatoB. Pa3BuTue CnocoBHOCTM SCHO W TOYHO
usnaraTe CBOW MbICAM, JOTMYECKM OOOCHOBBIBATL CBOK TOYKY 3peHUs,
BOCMpUHMMaTb M aHanu3npoBaTb MHeHMs cobecedHWKOB, Mpu3HaBas Mpaso
ApYroro Yyenoseka Ha WHoe MHeHue. [Npou3BegeHne nsmepeHns HUsN4ecKnx
BENUYMH W OLEHKa rpaHuubl norpewHocTer mnamepeHwun. [NpeacTtaenexHve
rpaHvUbl MOrPeLHOCTeN W3MEePEeHU Mpu MNOCTPOeHUW rpadukos. YmeHue
BbiCKa3blBaTb rMNoTesbl AnA 06bACHeHWs HabnwgaembiX SBAEHWA. YMeHue
npegnaratb MOAenu siBNEeHN. YkasaHne rpaHul, NpUMeHnMOCTN PU3NYecKnx
3aKOHOB. M3noxeHne OCHOBHbIX MOMOXEHUA COBPEMEHHOW Hay4YHOMN KapTWHbI
mupa. NprvBegeHne NpMMepoB BNWUSHUS OTKPbLITUA B (bm3nke Ha nporpecc B
TEXHUKE U TEXHONornM npomssoactea. MicnonssoBaHue NHTepHeTa Ansa nomcka
nHdopmaunm.

1. MEXAHUKA

KuHemaTuka lMpeacraBneHMe MexaHU4ecKoro ABWMXXEHUS Tena ypaBHEHMSIMU 3aBUCUMOCTU
KoopauHaTt " npoekumen CKOpoOCTH oT BpPEMEHMN.
lMpeacraBneHMe MexaHMYecKoro ABWXKEHUsa Terna rpadukamu 3aBUCUMOCTU
KoopauHaT " npoekLumen CKOpOCTU oT BPEMEHN.
OnpeaeneHune koopavHaT NPOWAEHHOrO MyTW, CKOPOCTU U YCKOPEHMS Tena no
rpacpmvkam 3aBUCMMOCTM KOOPAMHAT M MPOEKUUA CKOPOCTU OT BPEMEHW.
OnpepneneHne koopavHaT NPOMAEHHOrO MyTW, CKOPOCTU U YCKOpPEeHUs Tena no
YpaBHEHUAM 3aBUCMMOCTU KOOPAMHATLI MPOEKUMA CKOPOCTU OT BPEMEHMW.
[poBegeHWe cpaBHUTENBHOMO aHanuMsa pPaBHOMEPHOrO U pPaBHONEPEMEHHOIO
OBWKEHUN. YKasaHue WCNOorb30BaHUSA NOCTynaTerlbHOro M BpallaTtensHOro
OBWXEHWI B TexHUKe. [NpnobpeTeHne onbiTa paboThl B rpynne ¢ BbINMOSIHEHNEM
pasnuyHbIX coumanbHbIX ponen. PaspaboTka BO3MOXHOW CUCTEMbI AEACTBUN 1

KOHCTPYKLUMN
3akoHbl coxpaHeHus B | [lpUMeHeHne 3akoHa COXpaHEeHUs UMMyNbca AMS BbIYUCNIEHUA WU3MEHEHUN
MeXaHuke ckopocTen TEeN npu nx B3aMMOOENCTBUAX.

NamepeHne paboTbl CUN U U3MEHEeHWEe KUHETUYECKOW 3Hepruu Tena.
Bbluncnenve paboTbl CUM M UBMEHEHUSI  KUHETUMYECKOW  3Hepruu
Tena. BbluucrieHve noTeHUMarnbHOW SHepruy Ten B rpaBUTALMOHHOM Mofe.
OnpegeneHve  MnoTeHUManbHOM  3HeprMn  ynpyro  AedopMUpPOBaHHOIO
Tena no N3BECTHOA AecbopmMaumu " )XEeCTKOCTU Tena.
MpuMeHeHNe 3aKoHa COXpaHEHUsi MeXaHUYeCcKoW SHepruM npu pacyeTax
pe3yrnbTaToB B3aVMOAENCTBUIA Tern TrpaBUTALMOHHBIMU CURlaMM U cunammu
ynpyroctu. YkasaHue rpaHuL, NPUMEHVMOCTM 3aKOHOB MEXaHVKM.

3aKOoHbI MexaHukn | OObACHEHNE OEMOHCTPALUMOHHBIX 3KCMEPUMEHTOB, MOATBEPKAANLLMX 3aKOH
HbtoToHa UHepLmmn

M3mepeHue maccel Tena

M3amepeHune cunbl B3anMoaencTeus Ten

BblumucneHne  3HadeHuMss cMn MO M3BECTHbIM  3HAYEHUSIM macc
B3aMMOJENCTBYIOLLUX TEMN N X YCKOPEHWI

BbluMcneHve 3HayeHWss YCKOPEHWA Ten No  U3BECTHbIM  3HAYEeHUsIM
OEenCcTBYOLWNX CUMM U Macc Ten

CpaBHeHune cunbl 4eNCTBUS 1 NPOTUBOAENCTBUSA

lMpyMeHeHMe 3aKkoHa BCEMUPHOrO TArOTEHUSA MPU pacdeTax CUM U YCKOPEeHWi
B3aMMOAENCTBYIOLLMX Ten

CpaBHeHMe yckopeHust CBOOOAHOro nageHust Ha nnaHetax ConHevyHon
CUCTEMBbI

BblgeneHne B TekcTe y4ebOHMKa OCHOBHLIX KAaTEropui Hay4Howm nHdopmMawmm

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx




MO - 26 02 06-O0[.11.PT1

KMPK BIrAP® ®I'6OY BO «KI'MY»

DUBVKA |  C.30/41

lMpoporxkeHue

CopepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AESITeNIbHOCTU CTYAEHTOB (Ha ypoBHe
y4eOHbIX AeNCTBUN)

2. OCHOBbI MONEKYNAPHOUN ®U3NKUN U TEPMOOUHAMUKU

OcHOBbI  MOMEKYNAPHON
KMHETUYECKO  Teopuw.
MpeanbHbil ras

BbInonHEHMEe 3KCNEepMMEHTOB, cnyxawux Ans 0OOCHOBaHUA MOMEKYNApHO-
knHeTnyeckon Teopum (MKT). PelweHve 3agay ¢ npuMeHEeHMEM OCHOBHOIO
YpaBHEHUA  MOMEKYNnspHO-KMHeTU4eckon Teopunm rasoB. Onpegenexve
napameTpoB BeLlecTBa B ra3oobpa3HOM COCTOSIHUM HA OCHOBAHWW ypaBHEHWS
cocTosiHMA wmgeanbHoro ras3a. OnpegeneHve napamMeTpoB BellecTBa B
ra3soobpasHoOM COCTOSIHAM W MPOUCXOOSALMX MPOLECCOB Mo rpadukam
3aBucumoctn p (T), V (T), p (V). OkcnepumeHTanbHoe wuccnegoBaHue
3aBucumoctn p (T), V (T), p (V). lNpencraBneHne B Buae rpadukoB
N30XOPHOro, Mn306apHOro WM M30TEPMMYECKOro npoueccoB. Bbluncnexve
CpeaHen KUHETUYECKON 3HEepPrum TEMNMOBOro ABMXXEHMS MOMEKYN MO N3BECTHON
TemnepaType BelwecTtBa. BeickasbiBaHMe runote3  ans 06bACHEHWs
Habnwogaembix ABMEHUN. YKasaHue rpaHiy  NPYMEHUMOCTW  MOAENU
«mpaeanbHbI ra3» 1 3akoHoB MKT

OcHOBbI TEPMOAMHAMUKM

M3mepeHne konmyecTtBa TenmnoThl B npoueccax Ttennonepedayun. Pacuet
KonuyecTtBa TennoTbl, HeobxoAMMOro Ans OCYLWEeCTBMEeHUs 3a4aHHOro
npouecca ¢ Tennonepegaven. PacyeT nameHeHust BHYTPEHHEN 3Heprun Ten,
paboTbl M nepegaHHOro KomuyecTBa TeNnnoTbl C MCMNOMb30BaHWEM MNepBOro
3aKkoHa TepmoauHamukun. PacuyeT paboTbl, COBEPLUEHHON ra3om, no rpaduky
3aBucumoctu p (V). Belumcnernve pabotbl rasa, coBepLUEHHON NPy N3MEHEHUM
COCTOSIHMSA MO 3aMKHYTOMY uUmkny. Beiumucnenne KIO npu coBeplueHumn rasom
paboTbl B Mpoueccax W3MEHEHUS COCTOSHMA MO 3aMKHYTOMY  LMKY.
Ob6bsAcHeHNe NMPUHUMMNOB OENCTBUSA TEnnoBblX MawwuH. [JemoHcTpauns pomnu
u3MKN B CO34aHUM U COBEPLUEHCTBOBAHWMM TEMmOBbIX ABUraTenew.
NsnoxeHne cytu akonornyeckux npobnem, oBycnosneHHbIX paboTon
TeNnnoBbIX ABUraTenewn u npeanoxeHve nNytu Mx pelleHus. YkasaHue rpaHuy
NPUMEHNMOCTH 3aKOHOB TEPMOANHAMUKM.

YMeHue BecTu Auanor, BbiCMyLMBaTb MHEHVEe OMMOHEeHTa, y4YacTBoBaTb B
ANCKYCCUW, OTKPbITO BblpaxaTb M OTCTauBaTb CBOK TOYKY 3peHus. YkasaHue
y4eBHbIX ANCLUMINH, MPU N3YYEeHNM KOTOPbIX MCMOMb3YIOT y4ebHbIn maTtepuan
«OCcHOBbI TEPMOANHAMUKNY

CsoiictBa napos,
XWOKOCTEW, TBEPAbIX TEN

MamepeHne BNaxHOCTW Bo3dyxa. PacyeT konnyecTtBa TennoTbl, HEOOXOAMMOro
Onsa ocylwecTBneHnsa npouecca nepexofa BellecTBa U3 OOHOMO arperaTHoro
COCTOSIHUSA B Apyroe. JKCnepumeHTanbHoe uccnegoBaHme TennoBbiX CBONCTB
BewecTBa. MpnBegeHne NpUMepoB KanUNMsSpPHbIX ABNEHUMN B ObITy, npupoae,
TexHuke. ccnegoBaHne MexaHWYecKUx CBOMCTB TBepdblx Ten. NpumeHeHne
PU3NYECKUX NOHATUIA U 3aKOHOB B y4eOHOM MaTepuane npodeccuoHanbHOro
xapaktepa. Mcnonb3oBaHue WVIHTepHeTa pAna noucka uHoOpmauun o
pa3paboTkax W MPUMEHEHUSIX COBPEMEHHbIX TBEPAbIX U  aMOPMHbIX
Martepmanos

3. ANIEKTPOOUHAMUKA

OnekTpocTaTtuka

BbluncrnieHve cun  B3aVMOOEMCTBUA TOYEYHbIX JMEKTPUYECKMX 3apsmos.
BbluncneHre HanpsikeHHOCTU 3MNEKTPUYECKOro Momns OOHOMO M HECKOSNbKUX
TOYEYHbIX 3NEKTPUYECKNX 3apsA0B. BeluncneHme noteHUunana aneKkTpuyeckoro
Nonisi OJHOrO U HECKOJNbKUX TOYEYHbIX 3MEeKTPUYECKUX 3apsdoB. MamepeHue
pa3HOCTM MNOTeHUManoB. MamepeHue 3HepruyM  SMEeKTPUYEcKoro  nons
3apsHKEHHOro KoHaeHcaTopa. BbluMcrieHMe 3Heprum SnekTpUYeckoro nons
3apsKeHHOro  KoHaeHcatopa. PaspaboTka nnaHa UM BO3MOXHOW CXeMbl
OeViCTBUIN 3KCepUMEHTanbLHOro onpeaeneHns areKTPoeMKOCTU KoHAeHcaTopa
N ON3NEKTPUYECKON NPoHMLaemMocTu BelllecTsa. [poBeaeHMe cpaBHUTENbHOMO
aHanusa rpaBUTaLMOHHOIO U 3NEKTPOCTaTMYEeCcKoro none

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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[NoCTOSAHHBIN TOK

M3amepeHne MoLLHOCTY anekTpuyeckoro Toka. Namepenne 3C n BHyTpeHHero
COMPOTUBMEHMS MWCTOYHMKA ToOKa. BbinonHeHue pacdyeToB cCunbl TOKa WU
HaNpPsP>KEHUM Ha ydacTkax anekTpuyeckux uener. OOGbACHEHWe Ha npumepe
3NEKTpUYECKON uenu ¢ ABYMs UCTOoYHuKammu Toka (O[C), B kakom criyvae
WCTOYHWK SMEKTPUYECKON IHEPTM paboTaeT B peXrMMe reHepaTopa, a B Kakom
— B pexume noTtpebutens. OnpegeneHve TemnepaTypbl HUTU HakanvBaHus.
MamepeHne anekTpuyeckoro 3apsiga anektpoHa. CHATMe BONbTaMnepHon
XapaKTepUCTUKM avopa. lMpoBeaeHne CpaBHUTENBHOIO aHanusa
nonynpoBOAHMKOBBIX AMOAOB U TpuoaoB. Mcnonb3oBaHne WHTepHeTa Ans
noncka nHopmaumm o NepcrnekTMBax passuTs NONynPOBOAHUKOBOW TEXHUKU.
YcTaHOBKa  MPUYMHHO-CMEACTBEHHbIX  cBAden. OObAcHeHne  npupogpl
9NEKTPMYECKOro Toka B MeTanmnax, afnekTponuTtax, rasax, Bakyyme u
nonynpoBogHukax. [lpumeHeHne oanekTponusa B TexHuke. [lposBegeHue
CpaBHUTENbHOrO aHann3a HecamoCTOSATENBHOIO U CaMOCTOATENbHOrO ra3oBbIX
pa3psigoB

MarHuTHble aBrneHns

MamepeHre MHAYKUMW MarHUTHOro nons. BeluncneHue cun, gencTByoWwmnx Ha
NPOBOAHMK C TOKOM B MarHUTHOM none. BeluncneHvne cwn, AencTByOWMX Ha
SMeKTPUYecKUn 3apsd, OBUXKYWMICS B MarHMTHoM none. WccneposaHue
ABMEHWIN 3NEeKTPOMArHUTHOW MHAYKUMKW, CaMOMHAYKUMK. BbluncneHne aHeprum
mMarHutHoro nons. OOGbACHeHMe npuHUMNa AEeNCTBUS 3reKkTpoasuratens.
O6GbsACHeHNe npuHUMNA [OeNCTBUS reHepaTopa 3MNeKTPUYecKoro Toka W
AneKkTpomsmMepuTenbHbIX nNpubopos. ObbACHEeHWe npuHUMNa AencTBusa Macc-
cnekTporpada, YyckopuTenem 3apsbkeHHbix 4actuy. OObscHeHue ponu
MarHUTHOro nons 3eMnM B KW3HU pPaCTEHWW, >KMBOTHLIX, Yenoseka.
lMpuBegeHne npuMepoB MNPAKTUYECKOrO MNPUMEHEHUS W3YYEHHbIX SBNEHUN,
3aKOHOB,

npubopos, ycTpoucTtB. [lpoBedeHne CpaBHUTENbBHOTO aHanuM3a CBOWCTB
3MEKTPOCTaTUYECKOro, MarHUTHOr0O M BUXPEBOrO  SMEKTPUYECKMX  MOSen.
OObsACHeHNe Ha npuMepe MarHUTHbIX SBMEHUN, noyemy ¢U3NMKY MOXHO
paccmMaTpuBaTtbh Kak METagUCLMNINHY.

4. KOJIEBAHUA U BOJTHbI

MexaHunyeckune
konebaHusa

VMccnegoBaHue 3aBMCMMOCTW nepuoda konebaHuin MmaTeMaTU4ecKoro MasiTHuKa
OT ero AnuHbl, Maccbl U amnnuTyabl konebaHun. ViccnegoBaHne 3aBUCUMOCTY
nepuofa KonebaHui rpysa Ha MpyXWHe OT €ro Maccbl U XXECTKOCTU MPYXMHBbI.
BbluncneHve nepuoga konebaHuii MaTemMaTMYeCKOro MasiTHUKa Mo M3BECTHOMY
3Ha4YeHWIo ero AnviHbl. Beluncnenne nepuopa konebaHwi rpysa Ha MpyXUHe no
M3BECTHbIM 3HA4YeHUAM ero MaccCbl U XeCTKOCTU NPYXUHbI. BblpaGOTKa HaBbIKOB
BOCNpPUHUMATb, aHanm3anpoBartb, nepepa6aTb|BaTb n npeaobvaBnAaTb
VIHCbOpMaLLI/IIO B COOTBETCTBUM C MNOCTaBIIEHHbIMU 3agavYaMu. I'IpMBe,qume
npmnmvepos aBToKonebaTernbHbIX MeXaHN4YeCKnx CUCTEM. ﬂpose,qume
Knaccudukaumm konebaHun

Ynpyrue BOMHbI

M3mepeHve AnvHbI  3BYKOBOW BOMHbI MO  pe3ynbTataM  HabnogeHwun
nHTepdepeHUMn 3BYKOBbIX BONH. HabniogeHve u 06bsCHeHME SABREHUN
nHTepdepeHLUN 1 andpakumm MexaHmdecknx BonH. MNpeacrasnexHve obnacrew
NPUMEHEeHUs ynbTpassByka WM MNepcrneKkTUBbl ero MCNoNb30BaHUS B PasfnYHbIX
obnacTax Hayku, TexHWku, B MeauuuHe. WM3noxeHune CyTW 3KOMOMMYeCcKUx
npobneM, CBA3aHHbIX C BO3AENCTBUEM 3BYKOBbIX BOMTH HAa OpraH1M3M YenoBeka

OneKTpoMarHuTHble
koneobaHusa

HabntogeHne ocumnnorpamm rapmMoHUYecKMX KonebaHum cunbl Toka B LEnu.
M3amepeHne 3nekTpoeMKOCTU KoHAeHcaTopa. WamepeHne UWHOYKTUBHOCTb
KaTyLUKW. WceneposaHue ABINEHUS ANEeKTPMUYECKOro pe3oHaHca B
nocrnegosatenbHon uenu. [lpoBegeHve aHanorum mexgy duandeckumm
BENIMYMHAMM, XaPaKTEPUIYIOWNUMU  MEXAHUYECKYD W 3NEKTPOMAarHUTHYIO
konebarenbHble cUCTEMbl. PacyeT 3HayeHWn cunbl TOKa M HanpsbkeHus Ha
arneMeHTax Uuenu nepemMeHHOro Toka. MccnegoBaHwe npuHUMNA AENCcTBUS
TpaHcdopmartopa. WccneposaHne npuHuMna  OeuncTBus reHepaTopa
nepemMeHHoro toka. Mcnonb3oBaHne WHTepHeTa Onsi noucka MHgopmaumm o

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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| coBpemeHHbIX cnocofax nepefayn aneKTpOSHeprum
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OneKkTpoMarHuTHble
BOJHbI

OcyulectBneHne paguonepegaydn u paguonpuema. WccneposaHne CBONCTB
AMEKTPOMAarHUTHbIX BOMH C MNOMOLWbLI MoGunbHoro TenedoHa. Passutue
LEHHOCTHOrO OTHOLLUEHUA K W3y4aeMbiM Ha Yypokax uU3nKn oOBbekTam K
ocBamBaeMbiM Buaam gestenbHoctu. O6bsacHeHne NPUHLMMNMANbLHOMO pasnmyns
NpUpPOAbl YMPYrMx N 3NeKTPOMarHUTHbIX BOJSH. M3noXeHne cyTu SKONOrm4eckmx
npobnem, CBSA3aHHbIX C 3MEKTPOMarHUTHbIMK KonebaHnsMm 1 BONTHaMM.
Ob6bsACHEHNE PONM 3MEKTPOMArHUTHbIX BOJNIH B COBPEMEHHbIX MCCIeoBaHUSAX
BceneHHon

5. OMTUKA

Mpupoga ceeta

lMpumMeHeHMe Ha npakTUKe 3aKOHOB OTPaXKEHWS M MpeniomsieHns cBeTa npu
peweHnn 3agad. OnpegeneHve cnekTpanbHbIX [PaHUL  YYBCTBUTEMNbHOCTU
YenoBeYecKoro rnasa. YMeHue CTpouTb M3obpaxkeHns npeameToB, AaBaeMble
nnH3amn. PacuyeT paccTtosHusa OT nuH3bl 00 u3obpaxeHus npegmeta. Pacyet
ONTMYECKOM cunbl  NUH3b. UM3MepeHne OKYCHOro pacCTOSIHUSA  NNH3bI.
VicnbiTaHne mogenen MMKpockona 1 Teneckona

BonHoBble cBOMCTBA
cBeTa

HabniogeHve aBneHns nHTepdepeHLnn aNeKTPOMarHuTHbIX BONH. HabnoaeHne
ABneHns  audpakumn  9neKTpomMarHWTHbiX BonH. HabniwogeHne sBneHus
nonsApu3aLnm aNeKTpoOMarHUTHbIX BOSH. ViaMepeHne AnuHbl CBETOBOW BOMHbI NO
pesynbTatam HabnogeHusa AsBneHus nHTepdepeHunn. HabnogeHne ABneHus
Avdpakumn ceeta. HabniogeHne sBneHus nonspusauuyM M gucnepcumu cBeTa.
Mouck pasnuumi n cxoacTBa Mexay AMPPaKUMOHHBIM U OUCMEPCUOHHBIM
cnektpamu. lNMpuBegeHne NpMMepoB NOSBMEHWS B NPUPOAE U UCMOMb30BaHNS B
TEXHVKE SABMEeHWN uHTepdepeHumn, Audpakumun, nonapusauuv 1M gucnepcuu
cBeta. [lepeuyncneHve MeTOAOB MO3HAHWSA, KOTOPble WCMOMb30BaHbl Npu
N3yYeHWM yKa3aHHbIX SBNEHUN.

6. ANIEMEHTbI KBAHTOBOW ®U3UKU

KBaHTOBas ontuka

HabniogeHne  dotoanektpuyeckoro  adppekta.  OOBACHEHME  3aKOHOB
CrtoneToBa 1 gaBneHus cBeTa Ha OCHOBE KBaHTOBbIX mpegcTaBneHun. Pacuet
MakCUMarnbHOW KUHETUYECKOW 3HEepPruuM 3reKTPOHOB Mpu (POTOINEKTPUYECKOM
acpdekte. OnpegeneHne paboTbl BbIXO4a 3NEKTPOHa MO rpadouky 3aBMCMMOCTU
MaKkCUMarnbHON KUHETUYECKOW 3Hepruv OTOIMEKTPOHOB OT 4YacToTbl CBeTa.
MamepeHune paboTbl Bbixoda anekTpoHa. lNepeyncneHne npubopos ycTaHOBKU, B
KOTOpbIX nNpumeHseTca 06e3 MHepuMoHHOCTb oToaddekTa. OOBACHEHME
KOPMyCKyNSAPHO-BOIHOBOrO Ayanuama CBOWCTB (poToHOB. O6bsCHeHMe ponu
KBaHTOBOW ONTWUKM B Pa3BUTUN COBPEMEHHOM OU3UKN

dusmka atoma

HabniogeHne nuHenudatbix cnekTpoB. PacyeT 4YacTtoTbl W ONWHBI  BOJSIHbI
nucnyckaemoro ceeTa npu nepexoge atoma sogopoa 13 ogHoro cralMoHapHoOro
cocTosHMa B gpyroe. OOBSICHEHME NPOUCXOXAEHUS NMHEN4YaToro crnekrpa
aToMa BoAopoda W pasnuuMs  NiMHenYaTbIX CNEeKTPOB pPasfnyHbIX rasos.
WccnegosaHve nuHenyatoro cnektpa. WccnegoBaHwue npuHuMna paboThl
NIOMUHECLEHTHOM Nnamnbl. HabntogeHne n ob6bACHEHWE NpuHUMNa OenCTBUS
nasepa. NprBeaeHne NpMMepoB UCMOSb30BaHNA nasepa B COBPEMEHHON Hayke
n TexHuke. Wcnonb3oBaHne WHTepHeTa Ans noucka uHdopmauum o
nepcrnekTuBax nNnpuMeHeHus nasepa. BoluncneHmne BonHbl ge bponnsa yactuupbl ¢
M3BECTHbIM 3HA4YEHMEM MMMyMNbCa.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx




MO - 26 02 06-O0[.11.PT1

KMPK BIrAP® ®I'6OY BO «KI'MY»

DUBVKA |  C.34/41

lMpoporxkeHue

CopepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AEATeNIbHOCTU CTYAEHTOB (Ha ypoBHe
y4eOHbIX AeNCTBUN)

dunsnka aToOMHOro aapa

HabniogeHne TpekoB anbga-yactuy B kamepe BunbcoHa. PeructpuposaHue
SOEPHbIX U3NydeHu ¢ nomMoLllbio cuyeTvmka [evrepa. Pacyet aHeprum cBsAsm
aTomHbIX agep. OnpepeneHve 3apsga M MaccoBOro 4yucrna atoMHOro sapa,
BO3HMKaIOLLEro B pe3ynbTaTe paguoakTMBHOIO pacnaga. BeluncneHue aHepruw,
ocBOOOXOalLWeNcs nNpyv paguoakTuBHoM pacnage. OnpegeneHne npogykToB
A0epHON peakuun. BeluncneHve aHepruv, ocBoboxgarollencss npu aaepHbIX
peakuusix. [NoOHMMaHue NpeumyLLeCTB U HEQOCTATKOB MCMNOMNb30BaHNST aTOMHOM
QHEPTMN W WOHUBWPYIOLUUX U3MNYYEHUA B MPOMBILLIIEHHOCTN, MeguunHe.
M3noxeHne cyTn 9Komnormyeckux npobnem, cBA3aHHbIX C Guonornyeckum
OencTBneM  paamMoakTuBHbIX  M3nydyeHun. [lpoBegeHne  knaccudumkauum
aneMeHTapHbIX YacTuy, No Ux (puamdecknm xapakrtepuctukam (macce, 3apsay,
BPEMEHW XWU3HW, CMUHY M T. A.). [loHMMaHWe UeHHOCTEeN Hay4HOro no3HaHus
Mupa He BooOLe Ans YenoBeyecTBa B LeMOM, a Ang Kaxagoro obyyarowerocs
NNYHO, LIEHHOCTEN OBMadeHnsi METOAOM HAy4HOro MO3HaHUA ANsi OOCTWDKEHUS
ycnexa B nwoboM BuAae npakTndeckonm pesarenbHoctu. [peacrtaBnenne o
XapakTepe YeTblpex TUNOB PyHAAMEHTANbHbIX B3aUMOOENCTBUM SfIEMEHTAPHbIX
YyacTuy B Buae tabnuupl.

7. 3BONIIOLNA BCENIEHHOMU

CTpoeHne wun passutune
BcenenHon

HabntogeHne 3a 3Besgamu, JlyHolm u nnaHetamu B Teneckon. HabnwogeHue
COMHEYHbIX MNHATEH C TMOMOLUbKD Teneckona W CONIHEYHOro  3KpaHa.
Wcnonb3oBaHune NHTepHeTa Ans novcka n3obpaxeHuin KOCMMYeCKUx o6 beKTOB 1
nHpopmaumm o6 wux ocobeHHocTsix OO6cyxoeHne BO3MOXHBLIX CLeHapueB
aponounn BceneHnHon. Ucnonb3oBaHne VHTepHeTa Ansg noucka COBpPEMEHHOW
nHdopmaumm o passutum BcenenHon. OueHka wHoOpmauum C nosvuun ee
CBOWNCTB: JOCTOBEPHOCTU, OOBEKTUBHOCTU, MOMHOTHI, aKTyanbHOCTM U T. 4.

3sontoums 3Be3a.
[vnoTesa
NPOVCXOXOEHUSA
CorHeYHon cuctemsl

BblumcneHne 3sHepruu, ocBobOXOAMOLWENCA MpPU TEPMOSIOEPHbIX peakumsX.
dopmynupoBka npobnem TepmosaepHon aHepreTukn. O6bAcHEeHUEe BRUAHUSA
COMHEYHOW akTMBHOCTM Ha 3emmno. [loHMMaHMe ponu  KOCMUYECKMX
UCCregoBaHUM, WX HayvyHOTO W 3KOHOMMYECKOro 3HadeHust. O6cyxaeHue
COBPEMEHHBIX rMNoTe3 0 nponcxoxgeHun ConHeYHoM CUCTEMBI

8. OCHOBbI CNELUMANBHOWU TEOPUU OTHOCUTENBHOCTU

OcHoBbI crneyuanbHon
TEOPUN OTHOCUTESTBHOCTU

OO6bsacHeHne 3HauumocTn onbita MankenbcoHa- Mopnu. ®opmynupoBaHue
noctynatoB. O0bsAcHeHWe adpdekTa 3ameaneHuss BpemeHu. PacdeT asHeprum
MoKosi, MMNynbca, 3Heprum cBoOoOHOW 4YacTuubl. BbipaboTka HaBbIKOB
BOCNPUHMMATb, aHanuampoBaTb, nepepabarbiBaTbh " npeobsaBnATb
MHOPMaLIMK0 B COOTBETCTBUM C MOCTABIEHHLIMU 3a4a4aMu.

8 YYEBHO-METOAUYECKOE = U MATEPUAINNIbHO-TEXHUYECKOE
OBECNEYEHUE NPOIrPAMMbI YHEBHOU AUCUUTTIINHDBI « PU3UKA»

Hannyne nomeweHnin: Ne 2306 kabnHeT omaunku.

O6opynoBaHne yyebHoro kabuHeTa:

Komnnekt mebenu anga ydyebHoro npouecca.

CpenctBa o0yyeHusi: [Jocka KnaccHasi, MHOPMaLUMOHHbIe CTeHAbl, Yy4YebHble

npubopbl 1 06opyaoBaHMe A5 BbINOSIHEHUST nabopaTopHbIX paboT:

— Habop nabopaTopHbIN «ONTUKa»

— Habop nabopaTopHbIl «3NEeKTPUYECTBOY

— Habop no anektponuay (nabopaTopHbIi)

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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— Habop npy>XnH ¢ pasnmMyHON XXEeCTKOCTbIO

— Habop pesnctopos

— JlTabopaTopHbIn Habop «mnccnegoBaHMe N30MNPOLLIECCOB B ra3ax»

— Habop koHaeHcaTopoB

— Habop «kpuctannuaaums»

— Habop rpy3oB no mexaHuke

— [llepekntoyateny OgHOMOMOCHbIE

— [Mpnbop Aons naMepeHns AnvHbl CBETOBOMW BOSIHbI ¢ HABopoM ANpPaKUMOHHbBIX
peLueTok

— Peoctat-noteHumMomeTp (nabopaTtopHbIn)

— Cnunpanb-pe3nctop

— CrtakaH oTnmBHOM (NabopaTopHbIN)

— Undpposon nameputensHbii npubop

— WTtatme ana poHTanbHbIX paboT

— Pblyar-nuHerikn nabopaTtopHbie

— AmnepmeTpbl nabopaTtopHble

— BonbTmeTpbl nabopaTtopHbie

— Bechbl ¢ pasHoBecamu

— Bblkniovarenun ogHOMNONOCHbIE

— dunHamomeTp nabopaTopHbIN

— WICTOYHMKM NuTaHnS

— KaTywka-moToK

— KomnnekT no anektpogMHamuke

— Komnnekt nposogos

— JlabopaTopHbIi Habop «reomeTpuyecKkasa onTuka»

— JlabopaTopHbIn HABop «MarHeTn3mM»

— JlabopaTopHbIi HABOp «3MNEKTPUYECTBOY

— OnekTpomarHuT pas3bopHbIN ¢ AeTanamu

— MarHuTtbl nonocossle (Napa)

— MunnmnamnepmeTp nabopaTopHbIv

— [eMoHCcTpaumoHHbIEe NpMbopsbI:

— Habop no 9nekTponusy 4EMOHCTPALMOHHbIN

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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— Habop 0eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 1»

— Habop 0eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 4»

— Habop «mMarHuTHOe none 3emnum»

— Habop ons gemMoHcTpaunmn CnekTpoB NOCTOSAHHBIX MAarHUTOB

— Habop ons gemoHcTpauumn cnekTpoB NOCTOSAHHbBIX TOKOB

— dunHamomeTp (4EMOHCTPALMOHHBINT0H)

— MaHomeTp AeMOHCTPaUNOHHbIN

— Pblvar- nuHenka geMoHcTpaunoHHas

— [Mpnbop onsa geMoHCTpaLumu AaBneHust BHYTPU XULOKOCTH

— Tpybka ona 4eMoHCTpaunm KOHBEKLNN

— [urpomeTp NcuxpomeTpmnyeckum

— [Mpnbop onsa geMoHCTpaumu AaBneHnst BHYTPU XULOKOCTH

— [Npubop ons AemMoHcTpauun TenIONPOBOLHOCTY Ten

— [Mpnbop onsa geMoHCTpaL My ra3oBblX 3aKOHOB

— Tpybka onst AeMOHCTpaL MM KOHBEKLMU B XXNOKOCTU

— [Mpnbop onsa npeBpaLLeHNs CBETOBOW SHEPTNN

— MawwuHa anekTpodopHas

— lMpubop p[na [emMoHCTpauum 3aBUCUMOCTM  COMPOTUBMEHUA MeTanna oT
Temnepartypbl

— lMpubop AnNa [emMoHCTpauum 3aBUCUMOCTUM COMPOTUBAEHUS MPOBOOHUKA OT

ANUHBI, cCeYeHusl, maTepuana.

MHdopmaLunoHHbIe CTeHAb!:

LLikana anekTpoMarHUTHbIX BOJH
— MexagyHapogHas cuctema eanHuL, (cu)

— MpucTtaBkn ans o6pa3oBaHUiA KpaTHbIX U OONbHbIX €4UHNL

dunsnyeckne NOCTosIHHbIE

Tabnuua xum. dnementoB [./. MeHaeneesa

Tabnuubi:
1.0OcHOBHbIE (POPMYIbl MONEKYSIAPHON PU3MKK
2.['a3oBble 3aKOHbI. YpaBHeHue KnanenpoHa

3.0nekTpusauus Ten

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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4.3neKTpocTaTrka. 3aKOH KyrioHa

5.[lenumMocCTb aneKkTpn4eckoro 3apsga

6./ACTOYHMKM 311EKTPUYECKOro Toka

7.ONeKTPUYECKN TOK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma ansa yyacTka uenu

10.MOCTOSAHHBIN TOK. DNEKTpPUYEeCcKoe HanpskeHue

11.PaboTta 1 MOLLHOCTb 3NIEKTPUYECKOrO TOKa

12.MNocnepoBaTenbHOe coeguHeHMe NPOBOLHNKOB

13.MapannensHoe coeanHeHne NPOBOAHMKOB

14 .MarHuTtHoe none. Cuna amnepa. Cuna JlopeHua

15.KonebaHus. YpaBHEHNE rapMOHNYECKOrO KonebaHus

16.CBoboaHbIe anekTpuyeckne konedaHuna. KonebatenbHbli KOHTYP
17BbIHY>XOEHHbIE 9NeKTpoMarHMTHble konebaHus

18.BonHoBble cBovicTBa ceBeTa. NHTepdepeHuna. ndpakums
19.M'eomeTpunyeckas ontuka. OTpaxkeHue ceeTa. lNpenomneHune ceeta. JIMH3bI
20.PoToadhekT

21.MpsamonuHenHoe asmxeHne OcHoBHble hopmyrbl CBOBoaHOE NageHue
22 .[InHamunka. BTOpon 3aKOH HbOTOHA

23.[1BmxxeHne Ten nog AeNcTBMEM CUTbl TSHXKECTU

24 .3aKoHbl COXpaHEHUs1 B MEXaHUKe

HarnsgHble nocobus:

Mogenb asuratens (nabopatopHas)

Mopenb asuratensi BHyTPEHHEro CropaHus

Mogenb «KpucTannuyeckasl peleTka rnoBapeHHo! conmy»

Mopgenb «BNEeKTPOMarHnTHoOro pene»

Mogenb ans geMoHCcTpauum NMHUA MarHUTHOrO Nons

MynbTumeguiiHoe obopygoBaHue: Tenesusop, DVD — npouvrpbiBaTenb, NPOEKTOp
KoMnbloTep.

BuoeoTeka:

— OnektpocTtaTtuka (Il pasgen).

— [MocTosHHbIN anekTpuyecknin Tok (Il pasgen).

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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— OnekTtpomarHutHas nHaykums (Il pasgen)

— [eomeTpuyeckas ontuka. JnHzbl. (11l pasgen)
— OnektpomarHuTHble konebanus. (Il pasgen).
— OnektpomarHutHble BonHsbl (Il pasgen).

— KeaHTtoBble siBneHus (IV pasgen).

— WNany4denuna n cnektpsl (IV pasgen).

- SﬂeKTpVI‘-IeCKI/II7I TOK B pa3HbIX cpefax

MporpammHoe ob6ecneyeHune: [lporpammHoe obecnedenne: Microsoft Volume
Licensing Service Center, Kog cornawenna V9002148, ¢ 30.06.2016 no 30.06.2022r;
INvueHsnoHHbIn  cepTudpmkat Ne17EO-200318-123656-303-2678 Kaspersky Endpoint
Security ansa 6usHeca — PacwupeHHbin Russian Edition ¢ 18.03. 2018 no 26.03.2022 r.

PEKOMEHOYEMAA NNIUTEPATYPA
Ona ctyaeHToB:

®dupcoB, A. B. Pumsuka gna npodpeccurm n crneunanbHOCTEN TEXHUYECKOro W
€CTECTBEHHO-Hay4YHOro npodunen [OnekTpoHHbIM pecypc] : yy4ebHuk / A. B. ®upcos ;
pea. T. N. TpodumoBa. - 1-e u3a. - AnekTpoH. AaH. - Mocksa : Akagemusi, 2017. - on-line.

JlorBnHeHko O.B. ®usuka: yyebHUK [OnekTpoHHbIM pecypc]. — Mocksa: KHoPyc,
2019. — on-line

Tpodumosa, T. N. Kypc ¢umsmkn ¢ npumepamu pelieHust 3agad [OneKTpOHHbIN
pecypc]:B2T1.T.1/T.WN. Tpodhumosa. - M. : KHOPYC, 2017

UHTepHeT- pecypchbl:

1. www.fcior.edu.ru (PegepanbHbii LEHTP WUHPOPMALNOHHO-0Opa3oBaTesbHbIX

pecypcoB).

2. www.dic.academic.ru (Akagemuk. Cnosapu v aHUMKNONeann).

3. www.booksqgid.com (Books Gid. 3nekrtpoHHasa 6ubnuoTeka).

4. www.globalteka.ru (CnobanTteka. [nobanbHas 6GuONMOTEKA  HayYHbIX

pecypcosB).

5. www.window.edu.ru (EanHoe okHO gocTyna Kk obpa3oBaTenbHbIM pecypcam).

6. www.st-books.ru (Jlyywasa yyebHasa nutepaTtypa).

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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7. www.school.edu.ru (Poccunckmin obpasoBaTenbHbii noptan. [JoCTynHOCTb,

Ka4yecTBO, 3(PPEKTUBHOCTD).
8. www.ru/book (OnekTpoHHas 6ubnunoteyHas cuctema).

9. www.alleng.ru/edu/phys.htm (ObpasoBatenbHble pecypcbl WHTepHeTa —

dusnka).

10. www.school-collection.edu.ru (Eounas Konnekums UM POBbLIX

obpasoBaTernbHbIX PECypCoB).
11. https//ffiz.1september.ru (y4ebHO-mMeTOANYECKas raseTta «dPmsmka).

12. www.n-t.ru/nl/fz (HobeneBckne naypeatbl No pusnke).

13. www.nuclphys.sinp.msu.ru (AgepHas cdousmka B IHTepHeTe).

14. www.college.ruffizika (MoarotoBka k EI'3).

15. www.kvant.mccme.ru (Hay4HO-NONynApHbIN PU3NKO-MaTEMaTUYECKUI XKypHan

«KBaHT»).

16. www.yos.ru/natural-sciences/html (ecTecTBEHHO-Hay4HbI  XypHan Aans

Monogexu «lyTb B HayKy»).

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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9 MNMAHUPYEMbIE PE3YJIbTATbI U3YYEHUA YHEBHOIO NMPEAMETA

KoHTporb ©“  oueHka

pe3ynbTaToB

OCBOEHUA

y4yebHOM  OUCUUNNMHBI

OCyllecCTBIAETCA npenogaBaTesieM B TMpouecce npoBeaeHunda TeCTUpoBaHUA, a TaKkKe

BbIMOJTHEHNA

obyyatowmmmca nabopaTopHbix  paboT,

nccnenoBaHuii, MPOMEXYTOYHOW aTTecTaumm.

nHOnBMAyaribHbIX 3agaHun,

Pe3ynbTatbl 06y4eHus

MpeameTHbIE

Me‘ranpep,me'n-l ble

, INMHOCTHLIE

®PopMbl U MeTOAbLI KOHTPOMSA U OLEEHKU
pe3ynbTaToB 06y4eHus

CMbICI NMOHATUI: PU3NYECKOE SIBNIEHUE, 3aKOH, OK 01-05,07 Onpoc (vHOuBUAOYanbHbIN, bpoHTanbHbIN),

rmnoTtesa, Teopusl, BELECTBO, Mofe, BOJIHA, nUCbMeHHasi MpoBepka, TecTUpOBaHWe, MNpoBepka

¢OTOH, aToM, aTOMHOe A4po, nNnaHeTa, 3Be3aa, BbINOMIHEHMST ~ BHEAYOAMTOPHOW  CaMOCTOATENbHOMN

"anakTuka; paboTbl; 9K3aMeEH.

Cwmbicnn  dusmyecknx  BenuumH:  ckopocTb, | OK 01-05,07 Onpoc (MHonBUAOYyanbHbIN, bpOHTanbHbIN),

YyCKOpEeHWe, Macca, cuna, UMMynbC, 3Heprus, nUCbMeHHasi MpoBepKa, TecTUpoBaHWe, MNpoBepka

Temneparypa, 3apsg v Ta. BbIMOMHEHUS  BHEayaAWTOPHOW  CaMOCTOSATENbHOW
paboThl; 3K3aMeH.

Cwmbicn  dusmyeckux 3akoHoB: «MexaHukny», | OK 01-05,07 Onpoc (MHOVBUAOYanbHbIN, bpOHTanbHbIN),

«TepmMoguHaMUKN Y, «QNeKTpoaANHaAMUKNY, nUCbMEHHas MpoBepKa, TeCTUpOBaHWE, MNpoBepkKa

«KBaHTOBOM PU3MKMY; BbINOMTHEHNSA CaMOCTOATENbHOW paboThl; 3K3aMeH.

Bknag poccuincknx u 3apybexHbix ydveHblx, | OK 01-05,07 Onpoc (MHOonBUAYyanbHbIN, hpOHTanbHbIN),

OKa3aBLUMX Hanbonbluee BRMSIHNE Ha pasBUTME nUCbMeHHasi MpoBepKa, TecTUpOBaHWe, nNpoBepka

ur3nku. BbIMOMHEHUA  BHEAYAMTOPHbIX  CaMOCTOATENbHON
paboTbl; paboTa Ha WHTEPAKTUBHbLIX 3aHATUSAX.
9K3aMeH.

OcCBO€EHHbIe YMEHUA:

OnwuceiBaTb N 06BACHATL huanyeckue aenenns | OK 01-05,07 OemoHcTpauus, vHavMBUAOyansHoe BbINOSTHEHME

1 CBOWCTBA Ten, 3aaHuI; 9K3aMeH.

MpuBoanTb npumepsbl npaktnyeckoro | OK 01-05,07 KOHTpONb BbINOSIHEHNST CaMOCTOATENbHbLIX 3aJaHUN:

MCNonb30BaHUSA UINYECKNX 3HAHWIA; 3K3aMeH.

OTnnyatb rMnoTesbl OT Hay4YHbIX OTKPbLITU; OK 01-05,07 Onpoc (MHOonBUAOYyanbHbIN, bpoHTanbHbIN),
nUCbMEHHas MpoBepKa, TEeCTUPOBaHWE, MNpoBepkKa
BbINOJSIHEHMS CAMOCTOSITENIbHON PaboThbl; 3K3aMEH.

MpumeHATbL nony4veHHble 3HaHua ans pewennsa | OK 01-05,07 KOHTponb BbINOMHEHUS CaMOCTOATENbHbBIX 3adaHui;

dusnyecknx 3agav; 3K3aMeH.

OnpepgensTe xapaktep dwmsuyeckoro npouecca | OK 01-05,07 Onpoc (MHOonBUAOYyanbHbIN, bpoHTanbHbIN),

no rpadvky, Tabnuue, dopmyrne; NUCbMeHHasi NPoBepKa, TECTUPOBAHME, 3K3aMEH.

Wcnonb3oBatb nabopaTopHoe n | OK 01-05,07 MpoBepka BbINOMHEHMSA CaMOCTOATENbHON paboThl;

OEMOHCTpaLMOHHOe 060pyd0BaHNE; 9K3aMEH.

NamepsaTb pag nsnyeckmx BenunyuH, | OK 01-05,07 Onpoc (MHanBuayanbHbIA, OPOHTaNbHLIN), paboTa Ha

npeacTaBnss pesynbTaTbl UIBMEPEHUSI C Y4ETOM VMHTEPAKTMBHBIX 3aHATUAX, 9K3aMEH.

MX NOrpeLLUHOCTEN;

DenaTb BbIBOAbI Ha ocHose | OK 01-05,07 Onpoc (MHaMBUAYyanbHLIN, PPOHTarnbHbIN),

3KCNepUMeHTanbHbIX AaHHbIX; nUcbMeHHasi NpoBepka, TecTUpoBaHWe, MNpoBepkKa
BbINOSIHEHMST  BHEAYOAUTOPHBIX  CaMOCTOSTENbHOWM
paboTbl; paboTa Ha WHTEPAKTUBHbLIX 3aHATUSAX,
9K3aMEH.

Mcnonb3oBaTb  npuobpeTeHHble  3HaHus U | OK 01-05,07 Onpoc (MHOnBUAOYanbHbIN, hbpoHTanbHbIN),

YMEHUSI B MPaKTUYECKOW OEesATeNbHOCTM WU nUcbMeHHasi NpoBepka, TecTUpoBaHWe, MNpoBepkKa

NnoBCceQHEBHON XN3HU: BbIMOMHEHUS  BHEAYAMTOPHBIX  CaMOCTOSITENbHON

a) ans obecneyeHus 6e3onacHocCTU paboTbl; paboTa Ha WHTEPAKTUBHbLIX 3aHATUSX,

XN3HEeOesATenbHOCTH, 3K3aMeH.

0) OLEHKM BNUSIHUS Ha OpraHM3M 4eroBeka U

Opyrve opraHv3mbl 3arpsi3HEHUST OKpYXKatoLLewn

cpenbl,

B) pauMOHanbHOMO MPUPOAOMNONL30BAHUSA W

3aLUMTbl OKpYKatoLLEl cpeabl

BocnpuHumate M Ha ocHoBe nonyyeHHblx | OK 01-05,07 Onpoc (MHaMBUAYyanbHLIN, PPOHTarnbHbIN),

3HaHuI camocCToATENBHO oueHunBaTb NUCbMEHHasi MNpPOBEpKa, TeCTUpOBaHWe, NpoBepka

MHOPMaUMIo, COAEepPXallylCcsi B COOOLLEHUSsIX
CMH, MHTepHeTe, HaYYHO-NONYNSAPHbIX

BbIMOSIHEHUSI CAMOCTOATENBHOMN pa60TbI; 9K3aMeH.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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Pe3ynbTathl 06y4YeHuUsi |

¢Oprl U MeTOoAbl KOHTPOJA U OLEHKU

MeTanpegmeTHbIe
peA pe3ynbTaToB 06y4eHUs

MpeameTHbIE
, MINYHOCTHbIE

CTaTb4X.

5 CBepneHus o pa6ouer nporpaMmme 1 ee cornacoBaHuu

Pabo4yas nporpamma no yyebHon gucumnnuHe OOL.11 «Pusumka» npeacrasnsaet
cobon KOMMOHEHT OCHOBHOM obpasoBaTtenibHOM nporpamMmmel cpenHero
npodeccunoHanbHoro obpasoBaHuns no cneumanbHocTh 26.02.06 Jkcnnyataunsa cyaoBoro
anekTpoobopyaoBaHns U CpeacTB aBTOMATUKU.

YyebHas gucuunnmHa OO[.11 «®Pusmka» usyyvaetca B obueobpasoBaTesibHOM
umkre ydvebHoro nnaHa OlOIMN CIMO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C
nony4yeHmem cpegHero obuiero obpasosanus (MIMCC3).

Pabo4yas nporpamma paccmoTpeHa n ogobpeHa Ha 3acefaHun METOLMYECKON KOMUCCUM
«MaTtemaTtukm n pusnkm».

MpoTtokon Ne 9 oT «18» masa 2022 r.

MpeacepaTtenb METOONYECKON KOMUCCUM /E.A.Pycakosal.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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