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1 NOACHUTEJNbHASA 3AMNMUCKA

Mporpamma obuieobpasoBaTenibHON yyebHom OUCLUMINHbI «Pnsmka»
npegHasHayeHa And wu3dydeHuss usmkn B nNpodeccuoHanbHbiX  obpasoBaTenbHbIX
opraHmsaumax Cl1O, peanusylowmnx obpasoBaTesnibHy0 nporpammy cpegHero obLuero
obpasoBaHMs B npegeniax OCBOEHMSI OCHOBHOW npodieccnoHanbHon obpasoBaTenbHOm
nporpammbl CMO (OOl ClNO) Ha 6ase ocHOBHOrO o6wero obGpasoBaHWs Npu
NnoaroToBKe  cCNeuuanucTtoB  cpegHero 3BeHa no  cneuuansHoctn  09.02.07
«MHopMaLMOHHbIE CUCTEMBI U MPOrpaMMUPOBaHNE».

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpas3oBaHus, NpeabsaABAsiEMbIX K CTPYKTYpe, COOEpPXaHUK W pesyrbTatam OCBOEHUS
yyebHon gucumnnuHbl «Pusmka», B COOTBETCTBUM C PekomeHgaumamu no opraHusauum
nony4yeHns cpegHero obuiero obpasoBaHus B npefeniax ocBOeHUs obpasoBaTerbHbIX
nporpaMmm cpegHero npocdeccmnoHansHoro obpasoBaHna Ha Gase OCHOBHOro ob6Luero
obpasoBaHus ¢ y4eToM TpeboBaHUN deaepanbHbiX rocygapCTBEHHbIX 06pa3oBaTenbHbIX
CTaHAapTOB M Nofiy4aeMon cneunanbHOCTU cpeaHero npodeccnoHanbHoro o6pasoBaHuns
(nncbmo  [JenapTameHTa rocygapCTBEHHOM MOMUTUKM B cdpepe NoarotoBkM pabdoymx
kagpos u OMNMNO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-259), ¢ yd4etom [NpumepHon
OCHOBHOM 0OpasoBaTenbHOW MNporpamMmbl cpegHero obuwero obpasoBaHusi, 0o4ob6peHHON
peweHveM denepanbHOro Yy4ebHO- MeToaudeckoro obbeanHeHuss no  obwemy
obpaszoBaHuto (npotokon oT 28 utoHs 2016 r. Ne2/16-3).

CogepxaHue nporpammbl «dusnka» HanpaBfeHO Ha AOCTUXKEHWEe crnenylowmx
uenen:

*  OCBOEHMWE 3HaHWN O PyHOAMEHTamnbHbIX (PMU3MYECKMX 3aKOHAX M MpuHUMNaXx,
nexawux B OCHOBE COBPEMEHHOM (PU3NYECKON KapTUHbI MUpa; Hanbonee BaXKHbIX
OTKpbITMAX B 0Onactm usnky, okKasaBKUX onpefensiowiee BNUAHWE Ha pasBUTUE
TEXHMKN N TEXHONOIMK; MeToAax Hay4HOro No3HaHUs NPUPoAbI;

*  OBNageHue ymeHusMn npoBoAUTb HabnaeHus, nNnaHMpoBaTb U BbINOSHATH
9KCMNEPUMEHTbI, BblABUraTh rMnoTe3bl N CTPOUTb MOAENN, NPUMEHATL MOMYyYEHHbIE 3HAHNS
no cusmke ana o6bsCHEHUS pPa3HOOOPa3HbIX PUBNYECKUX ABMEHUA N CBONCTB BELLECTB,;
NMPaKkTUYECKNn  UCMONb3oBaTb  (PU3NYECKME  3HAHWUA; OueHMBaTb  LOCTOBEPHOCTb
€CTeCTBEHHO-Hay4YHOW nHpopmaumu;

*  pasBuTME MO3HaBaTESbHbIX MHTEPECOB, WHTENMEeKTyalnbHbIX W TBOPYECKUX
cnocobHOCTEM B rmpouecce nNpuobpeTeHnMss 3HaHUM U yMeHun no d¢u3nke C

MCnoJib30BaHNEM pa3rnn4vHbIX MCTOYHMKOB VIH(*)OpMaLI,I/IVI n COBpPEMEHHbIX

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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MHGOPMAaLNOHHbBIX TEXHOMOMNM;

e  BOCNUTaHME YOEXOEHHOCTU B BO3MOXHOCTW MO3HAHWA 3aKOHOB MpUpOAbl,
NCMNONb30BaHNS OOCTWXKEHUA PU3NKM Ha 6naro pasBUTUA YENOBEYECKOM LUMBUIM3aUNN;
HeobXoOMMOCTM COTpyAHMYECTBA B Mpouecce COBMECTHOrO BbINOMIHEHMS 3ajad,
YBaXUTENbHOrO OTHOLUEHMST K MHEHUIO OMMoHeHTa npu obcyxaeHnn npobnem
€CTECTBEHHO-HAy4YHOro COAEpXXaHWsA; TOTOBHOCTM K MOpPanbHO-3TUYECKOW  OLEHKEe
MCNOMb30BaHMA  Hay4HbIX OOCTWXKEHWA, 4YyBCTBA OTBETCTBEHHOCTM 3a  3aluTy
OKpy>KatoLLlen cpeabl;

*  MCNOSMb30BaHWE MPUOOPETEHHbIX 3HAHUA WU YMEHUA Ons  pelleHus
NpakTMYecKknx 3agad NoBCeOHEBHOW XU3HWU, obecneveHust 6e3onacHOCTU COBCTBEHHOM
XWU3HW, paunOHanNbHOrO MNPUPOAOMNONbL30BAHMS U OXPaHbl OKpyXallen cpeabl U
BO3MOXXHOCTb NPMMEHEHUS 3HAHMM NPU PELLEHMM 3a[ad, BO3HMKAKOLWMX B NocnenyoLlen
npodeccnoHanbHoOW AeATenNbHOCTH.

B nporpammy BKNOYEHO coAep)XaHWe, HarnpaBfeHHoe Ha ¢opMUpPOBaHUE Yy
CTYOQEHTOB KOMMETeHUUn, Heobxoanmbix Ans kadectseHHoro ocsoeHus OlMNOIT CIMO Ha
6a3e ocHoBHOro obuiero obpasoBaHusa C nosfydYeHnem cpegHero obuiero obpasoBaHus;

nporpaMmmbl NOArOTOBKKU crnieumnanucToB cpeaHero 3seHa (MMNCC3).

2 OBLLASA XAPAKTEPUCTUKA YYEBHOW OUCLUUNIIUHBI « DU3UKA»

B ocHoBe yuebHon ancumnnuHbl «Pursmka» NexuT yctaHoBka Ha dOpPMUPOBaHUE Y
obyyaembix cucTeMbl 0asoBbIX MOHATUM U3NKM N NPeAcTaBneHNUn O COBPEMEHHON
PU3MYEeCcKon KapTUHe MUpa, a Takke BblpaboTka yMeHU NPUMEHATb PU3NYECKME 3HAHUSA
Kak B npocbeCccrMoHanbHOn OeaTenbHOCTH, Tak N AN PeLLUEHUS XU3HEHHbIX 3a4av.

MHorne nonoxeHwns, pasBMBaemMble (U3MKOW, paccMaTpMBalOTCA Kak OCHOBa
CO34aHuSA M UCNOJIb30BaHUSA MHAOPMALMNOHHBLIX M KOMMYHUKALMOHHBLIX TexHonornn (UKT)
—OAHOro n3 Hauboriee 3Ha4YMMbIX TEXHOMOMMYECKMX [LOCTUXKEHUA COBPEMEHHOM
umBUIM3aLuu.

®dusvka [gaeT KNY K MOHUMaHUID MHOFOYUCHIEHHBIX SBAIEHMA U MNPOLECCOoB
oKpy>KatoLero mmpa (B eCTeCTBEHHO-Hay4YHbIX 06nacTsax, CoOLMOnormm, SKOHOMUKE, A3bIKe,
nutepatype u ap.). B dusnke dopmupyoTca MHOrve Buabl OEATENbHOCTU, KOTOpbIe
UMeKT MeTanpeaMeTHbIn  xapaktep. K HuUM B nepBywd o4vepefb OTHOCATCA:
MoAenMpoBaHne OOBLEKTOB M MPOLECCOB, NMPUMEHEHWE OCHOBHbLIX METOLOB MO3HAHUA,
CUCTEMHO-MH(POPMALIMOHHBIA aHanus, (opMynupoBaHUEe rurnoTes, aHanuM3 U CUHTES,

CpaBHeHMe, 0606LeHne, cnctemaTmsauus, BoiiBreHme NPUYNHHO-CIeaCTBEHHbIX cBA3en,

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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MOWUCK aHanoros, ynpaeneHne obbektamu K npoueccamn. VIMEHHO aTa AucuunnuvHa
NMo3BONSiET MO3HAaKOMUTb CTYOEHTOB C HayYHbIMW MeTogamMu MNO3HaHWS, HayuuTb WX
oTnMyaTh rmMnoTesy OT TEOPUN, TEOPUIO OT SKCMEPUMEHTA.

®unsunka nmeeT oveHb BOMbLIOE M BCeBO3pacTaloLee YNCTO MeXONCUMMIMHAPHbIX
CBSA3EN, MpUMYEM Ha YPOBHE KaK MOHATUMHOrO annapata, Tak UM WHCTPYMEHTapus.
CkasaHHOe no3BonsieT paccmaTtpuBatb ((PM3MKY Kak MeTagucumnivHy, KoTopas
npegocTaBnaeT MeXAMCUMNINHAPHBINA A3bIK ANS ONMCaHWUS HAYYHOW KapTUHbLI MUpa.

dusnka aBnaetTca cuctemoobpasyrowmnm (akTopoM AN eCTeCTBEHHO-HayYHbIX
y4yebHbIX NpeaMeToB, MOCKOSIbKY (pu3nyeckne 3akoHbl fexaT B OCHOBE COoAepXaHus
XMun, Guonoruun, reorpacpmm, acTpOHOMUM WM cCneumnanbHbIX AUCUMMNMH (TEXHUYecKas
MEeXaHuKa, ONeKTPOTEXHUKA, 3NEKTpoHMKa W Ap.). Y4yebHaa aucuunnuHa «dusmkar
co3faeT yHuBepcarnbHyto 6a3y onsa nsydeHus obuienpodeccnoHanbHbIX U crneumanbHbIX
ANCUMNIIWH, 3aknagbiBas yHAaMeHT ansa nocneayouwero obyvyeHust CTyaeHTOB.

O6nagasa norn4yeckon CTPOMHOCTLIO M OMMPAasiCb Ha JKCNepuMeHTanbHble GakThbl,
yyebHaa agucumnnuHa  «Pusmka» QopmMupyeT Yy CTYAEHTOB MOAJSIMHHO Hay4yHoe
MUPOBO33peHne. dunsmka sBNAETCS OCHOBOW YYEHWS O MaTepuaribHOM MUpe WU peluaeT
npobnembl 3TOro Mupa.

N3yyeHne usmkn B npodeccnoHanbHbiXx o0bpasoBaTenbHbIX OpraHM3auusx,
peanuaylowmnx obpasoBaTenbHyld nporpammy cpegHero obuwero obpasoBaHus B
npegenax ocsoeHnsa OOl CI1O Ha 6a3e ocHoBHOro obuiero obpasoBaHus, UMEET CBOU
0COBEHHOCTN B 3aBUCUMMOCTM OT npodhunsa npodeccmoHanbHOro obpasoBaHus. 3OTO
BblpaXaeTcsl B coaepXaHum oOy4eHusi, KONMYecTBE 4acoB, BblOENSIEMbIX HA M3y4YeHue
OTAENbHbIX TeM nporpamMmbl, rMybuHe X OCBOEHMSA CTyaeHTamu, obbeme M xapakrepe
NPaKTUYECKNX 3aHATUIA, BUAAX BHEAYyAUTOPHOM CaMOCTOATENbHON paboThl CTYyOEHTOB.

Mpwn OCBOEHUN cneunanbHOCTEN cno TEXHUYECKOro npodcuns
npodgeccuoHanbHOro obpasoBaHus u3anka u3ydaetca 6Gonee yrnybrieHHoO, Kak
npocdunbHas yvyebHas  gucuMnnMHa, yduTbiBawowWwas cneunduky OocBanmBaeMblX
cneymanbHOCTEN.

B copepxaHunm y4ebHoM ancumMnivHbl No msnke npu nogrotoske obyyarowmxcs no
crneumanbHOCTAM — TeXHWYeCcKoro  npoduns  npodeccroHanbHOro  obpas3oBaHus
npocmnbHOM CcOCTaBnsilOWEN NABNSETCA pasgen «JdnekTpogMHamuka», Tak — Kak
BGONbLWMHCTBO Npodeccuit N cneumnanbHOCTEN, OTHOCALLMXCA K 3TOMY Npodunto, CBA3aHbl
C 3MEKTPOTEXHUKOW U 3NEKTPOHMKOMN.

TeopeTquCKme cBeageHna no cbmsvn(e OONOJIHAKTCA AOEMOHCTpaunaMn wu

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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nabopaTtopHbiMK paboTamu.
N3yyeHne obuieobpasoBaTtenbHon ydyebHom gucumnnnunHel «Puamnka» 3aBepLuaeTcs
noasedeHnem UToroB B bopMe 3K3aMeHa B pamMKkax aTTecTauum CTygeHTOB B npouecce

ocBoeHnda OlOI CINO ¢ nony4vyeHnem cpegHero obuero 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 obuuero
obpa3oBaHus.

B npodeccmoHanbHbix  obpasoBaTenbHbIX — OpraHu3auusx,  peanuayroLumnx
obGpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHust B npegeriax OCBOEHMS
Oriorn Crno Ha 6ase ocHoBHOro obuiero obpasoBaHus, yyebHas aucumnnuHa «dusmnkay
nsyyaetca B obuieobpasoBaTtenbHoM uukne ydebHoro nnaHa OOl CIO Ha 6ase
OCHOBHOro obuiero ob6pasoBaHus C nonyyeHnem cpegHero obuiero obpasoBaHus
(MCC3).

B yyebHom nnaHe MIMCC3 mecto ydebHOM gucumnnuHbl «Pnsmnka» — B cCOCTaBe
obuieobpasoBaTenibHbIX  Yy4EOHbIX  gucuMnMH  No  BbIboOpy, dOpMUPYEMBIX K3
obasaTenbHbIX npegMeTHbix obnacten PrOC cpegHero obuwero obpasoBaHus, AN

cneuwnanbHocTen CI1O cooTBeTCcTBYHOLErO NPOochunsa npodeccuoHanbHoro odbpasoBaHums.

4 PE3YNbTATbl OCBOEHUA YYEBEHOW OUCLMMITUHBI

OcBoeHne cogepxaHma yyebHouM gucuunnuHbl  «®Pusmka» obecneymnBaeT
AOCTWXKEHWe CTygeHTaMu cneayowmnx pesynbTaTos:

*  JINMHOCTHbIX:

- YyBCTBO FOPAOCTM U YBaXEHUA K WUCTOPUN U AOOCTMXKEHUAM OTEYECTBEHHOWN
PU3MYEeCKOM Hayku; (usndeckn rpamoTHoe noBedeHne B NpodeccnoHaribHON
aeaTtenibHoCTU 1 BbITY Npu obpalleHun ¢ npubopamm n ycTponcTeamu;

— TOTOBHOCTb K MPOOOSHKEHUI 0OpasoBaHMs WM MOBbLIWEHUA KBanudukaumm B
n3bpaHHOM nNpodeccnoHanbHON AeATENbHOCTM U OOBLEKTUBHOE OCO3HAHWE PO
PU3NYECKMX KOMMNETEHLINN B 3TOM;

- YMEHMEe WUCMOomnb30BaTb [OOCTUXKEHUSI COBPEMEHHOW (U3NYECKON Haykn W
PU3NYECKMX TEXHOMOMMNIA OS5 NOBbILEHNSS COBCTBEHHOIO MHTENEKTYanbHOro pasBuTns B
BblOpaHHON NpoeCcCMoHanbHON AEeATENBHOCTY;

- YMEHMEe CcaMOCTosATeNlbHO [O00OblBaTb HOBble AN cebs uanyeckne 3HaHUS,

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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NCcnosnb3ysa A58 9TOro AOCTYMNHbIE UCTOYHUKN MHpopMauuu;

— YMeHue BbICTpamBaTb KOHCTPYKTMBHblE B3aUMOOTHOLIEHWA B KOMaHZe Mo
pelueHunto obLwmx 3agav;

- yMeHue YynpaenATb CBOEW MNO3HABaTENbHOW [AeATEeNbHOCTbI, MNPOBOAUTL
CaMOOLEHKY YPOBHSI COBCTBEHHOIO MHTEMMEKTYarnbHOro pa3BuTuUs;

*  MeTanpeaMeTHbIX:

— UCNOJSIb30BaHWe pasnu4YHbIX BUAOB NO3HaBaTeNbHOW OeATENbHOCTU AN peLleHns
dun3nyeckmx 3agad, NnpUMeHeHMe OCHOBHbIX METOAOB NO3HaHUA (HabnaeHus, onMcaHns,
N3MEepeHns, 9KCrnepumMeHTa) AN U3YYEeHUS  PasfiMyHbIX CTOPOH  OKpYXatoLwen
AEeNCTBUTENBHOCTY;

— WUCNOMb30BaHME OCHOBHbIX WHTESNEKTyalnbHbIX Oonepauuin: NOCTaHOBKU 3ajdayu,
dopmMynupoBaHMa  rMnoTes3, aHanuMsa W CUHTe3a, CcpaBHeHus, 0606LeHus,
cuctemaTusauun, BbISIBIIEHUS NPUYMHHO-CNEACTBEHHbLIX CBHA3€W, MOMCKa aHarnoros,
PopMynMpoBaHNA BbIBOAOB ANA U3YYEHUS PasfnyHbIX CTOPOH (PU3NYECKUX OOBLEKTOB,
SABMIEHUA U NPOLECCOB, C KOTOPbIMW BO3HMKAET HeobXOAUMOCTb CTasfikMBaTbCs B
npodeccunoHanbHon cgepe;

- YMeHWe reHepupoBaTb WAEeU W onpefenaTb cpeacTsa, Heobxoaumble Ans uX
peanunsauuu;

— YMEHMEe WUCMOoNb30BaTb Pa3fuyHble WUCTOYHUMKM Afs NOnydeHns usndeckomn
MHpopMauuK, oueHnBaTb ee JOCTOBEPHOCTD;

- YMEHWe aHann3npoBaTb 1 NPeAcTaBNATb UHPOPMALMIO B Pas3nNnYHbIX BUAAX;

- yMeHune nyobnu4yHo npencTaBnATb peaynbTaTbl COOCTBEHHOrO WUCCredoBaHWA,
BECTM [OUCKYyCCUW, [OCTYMHO W TapMOHMYHO codeTad coaepxaHne U  opmsbl
npeacraBnseMon nHpopmaumm;

*  npeAMETHbIX:

- CPOPMUPOBAHHOCTL NPEeACTaBfiEHUA O pPofiM U MecTe PU3MKM B COBPEMEHHOM
Hay4yHOW KapTUHE Mupa; MNOHUMaHWe U3MYEeCKOM CYLLUHOCTM HabngaemMblx BO
BceneHHon sBneHuin, ponn usvkn B POPMUPOBaAHUN Kpyrosopa U (PyHKUMOHAaNbHOM
rPaMOTHOCTM YerioBeKka ANnd peLleHnsa npakTn4yecknx 3agay;

— BrageHue ocHoBomnonararwMmm guandeckumMm NOHATUSAMU, 3aKOHOMEPHOCTAMMU,
3aKOHaMn U TEeOopUAMU; YBEPEHHOE MWCMONb30BaHNE (U3NYECKOW TEPMUHOMOMUN U
CUMBOJVIKM;

— BlageHne OCHOBHbIMM MeTO4aMW Hay4yHOro rMO3HaHWs, WCMNONb3yeMbiMU B

cbm3w<e: HabngeHMeM, ONMcaHneM, N3MepPEHNEM, SKCNEPUMEHTOM;

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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- yMeHunsa obpabaTtbiBaTb pe3ynbTaTbl M3MepPeHur, obHapyxmBaTb 3aBUCMMOCTb
mMexay UandeckuMn BenuymHamu, OOBACHATb MNONyYeHHble pe3ynbTaTbl U Aenatb
BbIBOAbI;

— CObOPMMPOBAHHOCTb YMEHUS peLlaTb Pm3ndeckme 3agayu;

- cPOPMMPOBAHHOCTb YMEHUSA MPUMEHSATb MOMyYeHHble 3HaHUSA AN 0ObACHEHUS
yCroBuM NpoTekaHns n3nyeckmx SBneHun B npupoae, npodeccnoHansHon cgepe 1 ons
NPUHATUA NPAKTUYECKNX peLleHNA B NOBCEOHEBHOW XXN3HMW;

- COPMUPOBAHHOCTb COOCTBEHHOM MO3ULMKM MO OTHOLUEHUIO K hmsnveckomn
nHdopMauum, Nosly4aemMon U3 pasHbIX MICTOYHUKOB.

B pesynbTate udydeHuss aMCLMNIIMHbL Y 0By4varowmxca opMUPYOTCA 3MEMEHTbI
cnegylowmx obLmMx KoMneTeHUnn:

OK 01. BbibupaTtb cnocobbl pelleHus 3agady npodeccnoHanbHONn OesaTerbHOCTY,
NPUMEHUTESBHO K Pa3fIMYHbIM KOHTEKCTaM;

OK 02. Wcnonb3oBaTb COBpEMEHHbIE CpeACcTBa MOMCKa, aHanms3a nu nHTepnpeTaumm
WHpopmauum 1 MHGPOPMAUMOHHbLIE  TEXHONOMMM  ANA  BbINOMHEHMs  3agdad
npodeccnoHanbHoON AeATeNbHOCTN.

OK 03. lMnaHupoBaTb M peanu3oBbiBaTb COOBCTBEHHOE NPOGECCUOHANBHOE W
NIMYHOCTHOE pas3BuUTME, MNpPEeaAnpPUHMMATENbCKYID AEeATENbHOCTb B NpOodeCcCuoHanbHOM
cdepe, ncnonb3oBaTb 3HAHWSA MO (PUHAHCOBOW MPAMOTHOCTM B PasfMYHbIX KU3HEHHbIX
cuUTyaumsx.

OK 04. 3dhdhekTnBHO B3aMmonencTBoBaTb U paboTaTb B KONNEKTUBE N KOMaHAE.

OK 05. OcyuwectBnatb YCTHYO n MMCbMEHHYHO KOMMYHMKaLMIO Ha
rocygapcTBeHHoM s3blke Poccuinckon degepaumm ¢ y4eToM 0COBEeHHOCTEN coumanbHOro
N KyNbTYPHOrO KOHTEKCTA;

OK 07 CopencrBoBaTb COXpaHEHUIO OKpYXatloLlen cpedbl, pecypcocbepexeHuto,
NPUMEHATb 3HAHWSE 006 M3MEHEeHWW Knumarta, NPUHUMNBI GepexnMBoro MNpovM3BOACTBA,
3(h(PeKTUBHO AEeNCTBOBATb B Ype3BblHaNHbIX CUTYaLUAX.

5 COOAEP>XAHUE YYEBHON OUCLUUNITUHDI

BBeneHue
dusrka — pyHOaMeHTanbHasa Hayka o npupogje.
EcTecTBEeHHO-Hay4HbI MEeTO NO3HAHUSA, ero BO3MOXHOCTU U rpaHnLbl
NPUMEHNMOCTWN. DKCNEPUMEHT 1 TEOPUS B NpoLecce NO3HaHUS NpMpoabl.

MOD,eJ'II/IpOBaHI/Ie C*)I/I3I/I‘-IeCKI/IX SABNEHUN N npoueccos. Pornb JKCrnepunMeHTa n Teopunn B
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npouecce no3HaHua npupoabl. Pusmyeckasa BenmyunHa. lNMorpeiHocTn namepeHnn
dun3nyeckmx BennyunH. duandeckmne 3akoHbl. 'paHmLbl NPUMEHUMOCTU PU3NYECKNX
3aKOHOB. [1oHATHE 0 PM3MYecKon KapTuHe Mupa. 3HadvyeHne PU3NKK NPU OCBOEHUN
npodpeccun Cro u cneymansHocten Cl10.
1. MexaHuka
1.1. KuHemartuka

MexaHunyeckoe paBwxeHue. [lepemewteHne. [lyte. CkopocTb. PaBHOMepHOe
NpPAMOSIMHENHOE ABWXeHWe. YckopeHne. PaBHonepeMeHHoe NpsiIMONIMHEMHOE ABWXKEHUE.
CBobogHoe nageHue. [BmkeHue Tena, OpPOLWEHHOro Mo YrioM K TFOPU3OHTY.
PaBHOMepHOE aBUXEHME MO OKPY>KHOCTW.

1.2. 3aKoHbl MexaHUKu HboTOHa

MepBbii 3akoH HbtoToHa. Cuna. Macca. Wimnynbc. Btopon 3akoH HbloToHa.
OCHOBHOWM 3aKOH Knaccudeckon AvHamMuku. TpeTuin 3akoH HbloToHa. 3akoH BCEMUPHOrO
TaroTeHus. [paBuTauynoHHoe none. Cuna taxectu. Bec. Cnocobbl amepeHus maccol Ten.
Cwunbl B MeXaHuUKe.

1.3. 3aKOHbI COXpaHEeHUs B MeXaHUKe

3akoH coxpaHeHusi mmnynbca. PeaktmBHoe aBwkeHue. Paborta cunbl. Pabota
noteHumanbHbiX cun. MowHocTb. OHeprusa. KunHeTunyeckas aHepruda. [loTeHumanbHas
3Heprusi. 3aKOH COXpaHEHNA MexaHUYeCcKon aHepruun. NpUMeHeHne 3aKOHOB COXPaHEHMUS.

HeMoHcTpaumn

e 3aBUCMMOCTb TPaAEKTOpPUM OT BbIDOpa CUCTEMbI OTCYETA.

e Buabl MexaHn4eckoro OBUKEHUS.

e 3aBUCMMOCTb YCKOPEHWNSA Tena OT ero Macchbl U CUnbl, AEWACTBYIOLLEN Ha Teno.

e CnoxeHue cun.

e PaBeHCTBO W NpPOTMBOMOMOXHOCTb  HanpaBfeHWs Ccun  OEWCTBUA U
NPOTUBOOENCTBUS.

e 3aBUCMMOCTb CUIbI YNPYrocTu OT Aecopmaunn.

e  Cwunbl TpeHuS.

e HesecomocCTb.

e PeakTnBHOE OBWXEHME.

e [lepexoq noTeHUManbLHON SHEPTNN B KNHETUYECKYHO U 0BpaTHO.

JlTabopamopHbie pabomsbi

° WcecnepoBaHne aBuXKeHUs Tena nog 4encrBnemM NnocTOAHHOW CUrbl.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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e 3yyeHue 3aKOHa COXpaHEHUA UMMynbCa.

e CoxpaHeHne MexaHU4YeCcKOM 3Heprun nNpu ABMXEHUU Tera nog AencTBMeM Cun
TSHKECTU U YNpPYrocTu.

e CpaBHeHue paboTbl CUNbl C UBMEHEHMEM KUHETUYECKON SHEPrnn Tena.

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

e M3yyeHne ocoBEHHOCTEN CUMbl TPEHUS (CKOSbXEHUS).

2. OcHOBbI MONEKYNAPHOU (PU3NKN U TEPMOANHAMUKN
2.1. OCHOBbI MOMEKYNAPHO-KUHeTU4YecKon Teopmn. UaeanbHbin ras

OCHOBHbIE MONOXEHUSA MOSEKYNAPHO-KMHEeTUYeckon Teopun. Pasmepbl M macca
Monekyn wu aTtomoB. bpoyHoBckoe gBwxeHue. [dudpdysmsa. Cunbl M 3Heprus
MeXMONeKynapHoro B3ammogencTend. CTpoeHne razoobpasHblx, XNOakux u Teepabix Ten.
CkopocTn OBWXKeHUst Monekyn u ux usmepenue. MpaeanbHbln ras. [aBneHue rasa.
OcHoOBHOE ypaBHEHME MOJIEKYNSIPHO-KMHETMYECKON Teopun rasoB. TemnepaTtypa u ee
namepeHune. MasoBble 3aKOHbl. ABCOMIOTHLIN HyMb TemnepaTypbl. TepmoguMHamMmuyeckas
WKana TemnepaTtypbl. YpaBHEeHWEe COCTOSHUSA wuheanbHoro rasa. MonsipHas rasosas
NOCTOSAHHAS.

2.2. OCHOBbI TEpMOAUHAMUKN

OcHOBHbIe NOHATUSA U onpeaeneHus. BHYTpeHHss aHeprns cuctembl. BHYTpeHH:AA
3Heprus wugeanbHoro rasa. Pabota u Tennota kak dopMbl nepefadn 3Hepruw.
TennoemkocTb. YaenbHasi TENNOeMKOCTb. YpaBHeHue TennoBoro 6anaHca. [lepsoe
Ha4ano TepmogMHamukn. AgnabaTHbin npouecc. NpuHUMN AENCTBUSA TENNOBOW MaLUUHBbI.
KMO Ttennosoro Aasuratens. BTtopoe Hayano TepMmoguHamukn. TepmoanHamuyeckasi
WKana Temnepartyp. XonogunbHble MalWwnHbl. Tennosble asurateny. OxpaHa Npupoabl.

2.3. CBoncTBa naposB

NcnapeHne n koHaeHcaumsi. HacbiweHHbIM nap n ero ceorcTtBa. AbBcontoTHasa U
OTHOCUTESNbHAs BIAXHOCTb BO3ayxa. Todka pockl. KuneHune. 3aBMCUMOCTb TeMmnepaTypbl
KnneHunsa oT gasneHud. NeperpeTbin nap U ero UCNosib30BaHNE B TEXHUKE.

2.4. CBoMCTBa XuaKkocrten

XapakTepucTunka Xnokoro coOCToAHUS BellecTBa. [1oBEPXHOCTHLINM COW XUAKOCTW.
OHeprus NOBEPXHOCTHOIO CMOA. SFBMEHUA Ha rpaHuue XWOKOCTU C TBEPAbIM TENoM.
KanunngapHble aBneHus.

2.5. CBoncTBa TBepAbIX Ten

XapakTepucTuka TBEPAOro COCTOSIHUS BellecTBa. YNpyrne cBocTBa TBepablX Ten.
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3akoH Nyka. MexaHnyeckme cBoncTBa TBEpPAbIX TeN. TennoBoe paclumpeHmne TBepabiX Ten
N xxmnakocTten. NnaBnexnne n KkpuctTannmsaums.

[eMoHcTpaumn

e [1BWKeHne 6GPOyHOBCKUX YacTul,.

o [lndbysus.

e l/IameHeHne OaBneHus rasa C U3MEHEeHWeM TemnepaTypbl NPU MOCTOSIHHOM
obbeme.

e V3oTepmunyeckmii n n3obapHbIN NpoLEeCChI.

e 3MeHeHne BHYTPEHHEN 3HEPIM TEN NPU COBEPLLEHN PabOoThI.

e Mopaenu TennoBbIX ABUraTenen.

e KnneHune Boabl NPU NOHMXEHHOM AABIEHUN.

e [lcuxpomeTp n rurpomeTp.

e {BnNeHMs NOBEPXHOCTHOIO HATSXXEHUS U CMaYNBaHUS.

e Kpuctannsl, aMopHble BELLECTBA, XXUAKOKPUCTANIn4eckne Tena.

JlabopamopHbie pabomsbi

e 3amepeHune BnaxxHOCTU BO3ayXa.

e /IamepeHne NOBEPXHOCTHOIO HATSXKEHUSA KNOKOCTH.

e HabniogeHue npouecca kpuctannusauum MayyeHne gedopmaumm pactsikeHns.

e M3yyeHune TENNOBOro pacluMpeHns TBEpPAbIX Ten.

e MN3yyeHne ocobeHHOCTEN TEMMOBOro paclUMpeHns Boabl.

3. dnekTpoaMHaMumkKka
3.1. dneKkTpu4yeckoe none

onekTpuyeckme  3apsagbl.  3akoH  coxpaHeHus  3apsiga. 3akoH  Kynowa.
Onektpunyeckoe none. HanpsKeHHOCTb anekTpuyeckoro nons. lMpuHUMn cynepnosvumm
nonen. Pabota cun anekTpoctatuyeckoro nons. NoteHuman. PasHOCTb NOTEHUManos.
OKBMNOTEHUMANbHbIE MNOBEPXHOCTU. CBA3b MeXAy HanpsKEHHOCTbI0 W Pa3HOCTbIO
NoTEHLManoB afekTpmyeckoro nons. AnanekTpukn B anektpuyeckom none. Nonspusauus
ananekTpukoB. [MpoBogHuknm B anekTpudeckom none. KongeHcaTtopbl. CoeanHeHue
KoHOeHcaTopoB B OaTapeto. JHeprnsa  3apsikKeHHOro  KoHaeHcaTopa. OHeprus
3NEKTPUYECKOro MNons.

3.2. 3aKOHbI MOCTOAHHOrO TOKa

YcnoBusi, Heobxoaumble ANs BO3HUMKHOBEHUSI U NoAAepKaHust 3NEeKTPUYECKoro

Toka. Cmna Toka 1 nnoTHOCTL Toka. 3akoH Oma anga yyacTtka uenm 6e3 3C. 3aBucnmocTb
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9NEKTPUYECKOro COMpoTUBMEHNA OT MaTepuana, OfAvHbl M Mnowagum nonepevyHoro
CeYeHus NpoBOAHMKA. 3aBMCUMOCTb 3fIEKTPUYECKOrO COMPOTUBMEHUS MPOBOLHMKOB OT
TemnepaTypbl. INEKTPOABMXKYLLAA Cuna UCTOYHMKA Toka. 3akoH Oma gns MOnHOWM uenw.
CoeguHenne nposoaHukoB. CoedMHEHME UCTOYHUKOB  JNIEKTPUYECKOW 3Heprun B
b6artapeto. 3akoH [bxoynsa—JleHua. PaboTa M MOLWHOCTbL 9NEKTPUYECKOro Toka. Tennosoe
JEencTBme Toka.

3.3. dneKTpuyeckum ToK B pasfniMyHbIX cpeaax

OneKTpuyeckMin TOK B MeTannax. OJneKkTpoHHbin ra3. PaboTta Bbixoaa.
OneKTpMYEeCKMn TOK B anekTponutax. onektponu3. 3akoHbl Papages. [lpumeHeHue
3NEeKTponmn3a B TeXHMKE. DNEKTPUYECKUI TOK B rasax u Bakyyme. VloHnsaumsa rasa. Buabl
rasoBbiX pa3psaoB. MNMoHaTMe o nnasme. CBOWCTBA U MPUMEHEHNE 3MEKTPOHHbIX MYYKOB.
ONeKTpUYECKni TOK B nonynpoBOAHMKAX. CobcTBeHHas NpPOBOAVMOCTb
nonynpoBoAHMKOB. MonynpoBoaHNKOBbLIE NPUBOPHI.

3.4 MarHuTHOe none.

Bektop uMHAYKUMM  MarHutHoro nond. [lencTtBuMe  MarHMTHOro nona  Ha
NPAMOSIMHENHBLIN NPOBOAHMK C TOKOM. 3akoH Awmnepa. Bsanmopencteme TOKOB.
MarHuTHbIn NOTOK. PaboTa no nepemeLieHno NpoBOAHMKA C TOKOM B MarHWTHOM Morie.
[dencrteBne MarHUTHOro nons Ha Aswxywwmncsa 3sapag. Cuna JlopeHua. Onpepeneduve
yOenbHOoro 3apsiga. Yckoputenu 3apsiKeHHbIX YacTul,.

3.5. dneKTpoMarHuTHas MHAYKUMUA

OneKkTpomarHutTHas unHAykumda. Buxpesoe anekTpuydeckoe none. CaMovHAyKUMS.
OHeprnst MarHMTHOro Nons.

HdemoHcTpaumm

e BsaumopencTBme 3apspKeHHbIX Ten.

e [lpoBOAHVKM B 3NEKTPUYECKOM Mofe.

e [IM3NEKTPUKN B SNEKTPUYECKOM Mofe.

e KoHpaeHcaTopbl.

e Tennosoe oencCTBME 3MEKTPUYECKOrO TOKA.

e CobcTBEHHAst M NpuMecHasi NPOBOAUMOCTbL NONYNPOBOAHNKOB.

e [lonynpoBOAHUKOBLIV ANOA.

e TpaHaucTtop.

e OnbIT ApcTena.

e BsanmopgencTBMe NPOBOOHNKOB C TOKAMM.
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e  OTKNOHEHNEe 3NEKTPOHHOMO MNy4ka MarHUTHbIM NOJSIEM.

e Onektpoasuratens.

e OnekTpomsamepuTenbHble NpMbopsbl.

e  OneKTpoMarHUTHas MHOYKUMS.

e OnbITbl ®apages.

e 3aBucumoctb JC camMOMHAOYKLMM OT CKOPOCTU M3MEHEHUSI CuUnbl ToKa W
WHOYKTUBHOCTW MNPOBOAHUKA.

e Paborta anektporeHepaTopa.

e TpaHccopmaTop.

JlabopamopHbie pabomsbi

e W3yuyeHne 3akoHa Oma ang ydyactka LUenu, nocrnegoBaTeribHOro U
napanfenbHOro coeMHeHns NPOBOAHMKOB.

e MN3yyeHune 3akoHa Oma ans NonHoM uenu.

e VI3yyeHune aBNeHns anekTpoMarHUTHON UHOYKLUN.

e Onpegenexne kKoaddurUMeHTa NONE3HOro AENCTBUS INEKTPUYECKOIo YanHMKa.

e OnpegeneHve TemnepaTypbl HUTU flaMMbl HAKaNMBaHUS.

e Onpegenexve 3C 1 BHYTPEHHErO CONPOTMBIIEHNSA NCTOYHMKA HaNPsXKeHNS.

4. Kone6aHns 1 BOsHbI
4.1. MexaHu4yeckue KonebaHus

KonebaTtenbHoe OBWXXEHMe. [apmMoHMyeckue konebaHus. CBoboaHble
MexaHuyeckue kKonebaHus. JIMHenHble MexaHuyeckne KonebaTenbHble CUCTEMBI.
MpeBpalieHne aHeprun npu konebatenbHom ABwkeHun. CBobOAHbIE 3aTyxarome
MexaHunyeckue konebaHus. BolHyXOeHHble MexaHudeckne konebaHums.

4.2. Ynpyrve BOJIHbI

MonepeyHble N NpPoLOSNbHbIE BOSHbI. XapakTEPUCTUKN BOJSTHbI. YpaBHEHME MNOCKON
Oeryuwen BonHbl. MHTepdepeHuusa BonH. MNMoHATHE 0 andpakumm BoSiH. 3BYKOBbIE BOSIHbI.
YnbTpasByK 1 €ro npuMeHeHue.

4.3. QneKTpoMarHuTHble KonebaHus

CBobogHble  anekTpoMarHuTHble  konebanus. [lpeBpalleHve  aHeprum B
konebaTenbHOM KOHType. 3aTyxawlwme 3neKkTpoMarHuTHble konebaHus. [eHepaTop
He3aTyXxalLWmnX  SMNEeKTPOMarHUTHbIX  konebaHui.  BblHyXXOeHHble — anekTpuveckme
konebaHuna. NepemeHHbIV TOK. [eHepaTop NepeMeHHOro Toka. EMKOCTHOE M MHOYKTUBHOE
COMPOTUBNEHNA NEPEMEHHOro Toka. 3akoH Oma Anda 9MneKkTPUYECcKon Lenu nepeMeHHoro
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Toka. Pabota M MOLWHOCTb NMepeMeHHOro Toka. eHepaTopbl Toka. TpaHcdopmaTopbl.
Toku BbICOKOW YacToTbl. [lonydeHune, nepegaya n pacnpegeneHme afeKTpo3Hepruu.
4.4. AneKTpoMarHUTHbIe BOJIHbI

ONeKTpoOMarHUTHOE More Kak ocobbl BUL MaTepun. ONEeKTPOMarHUTHbIE BOSIHbI.
Bubpatop [epua. OTKpbITbIN KOnebaTenbHbIM KOHTYp. W3o6petenne pagmo A. C.
MonoBbiM. NMoHATHME 0 pagmocBasn. [NpumMmeHeHne 3areKTPOMarHUTHbIX BOSH.

[eMoHcTpaumn

e (CB0G0oaHbIE M BbIHYXXAEHHbIE MexaHuyeckne konebaHms.

e Pe3oHaHc.

e (O6pasoBaHue 1 pacnpocTpaHeHne yrnpyrnx BOsH.

e Yacrota konebaHuin n BbiCOTa TOHA 3BYKa.

e (CB0OOOAHbIE 3MEKTPOMArHUTHLIE KonebaHus.

e Ocumnnorpamma nepemMeHHoro Toka.

e KoHgeHcaTop B LUenu nepemMeHHoro Toka.

e KaTtywka MHOYKTUBHOCTU B LENu NepeMeHHoro Toka.

e Pe3oHaHC B nocnegoBaTenbHOM Lenu nepeMeHHOro Toka.

e Many4eHne n npuem aneKTpoMarHMTHbIX BOSIH.

e Paanocsasb.

JlabopamopHbie pabomsbi

e W3yyeHne 3aBMCUMOCTM nepuoda kKonebaHUm HUTAHOro (MNU NPYXUHHOTO)
MasiTHUKa OT OJSIMHbl HUTK (UK Macchl rpy3a).

e  HOYKTUBHbIE N EMKOCTHOE COMPOTUBIIEHNA B LIENN NepeMeHHOro Toka.

5. OnTuka
5.1. Mpupopaa ceeTta

CKkopoCTb pacnpocTpaHeHnsa cBeTa. 3aKOHbl OTPaXeHUs W MpenoMiieHns cBeTa.

MonHoe oTpaxeHue. JInH3bl. [Mas kak onTuyeckas cuctema. Ontnyeckne npudop.l.
5.2. BonHoBble CBOUCTBa cBeTa

WHTepdepeHuna ceeta. KorepeHTHOCTb CBeTOBbIX Jyden. WHTepdepeHuna B
TOHKMX nrieHkax. [lonockl paBHOM ToNwwuHbl. Konbua HbloTOHa. Mcnonb3oBaHue
UHTepdepeHUMn B Hayke W TexHuke. [Oudpakums cseta. Oudpakuma Ha Lwenu B
napannenbHbiX nyyax. AundpakunoHHaa peweTtka. [NoHaTtne o ronorpadgpuun. MNonapusauma
nonepeydHblx BoOnH. [llonspusauma ceeTta. [OBonHoe nyyenpenomneHue. [lonspouapl.

Ivcnepcusi ceeta. Buabl cnektpoB. CnekTpbl ucnyckaHusi. CnekTpbl MOrMOLWEeHMs.
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YnbTpadmonetoBoe U MHdpakpacHoe unanydeHus. PeHTreHoBckue nydn. Ux npupoga u
CBOWCTBA.

[eMoHcTpaumn

e  3aKOHbI OTPaXKEHUs U NPenomMsieHns ceeTa.

e [losiHOe BHYTpEHHEE OTpaxeHue.

e OnTu4yeckme npmbopsbl.

e WHTepdepeHuna ceeTa.

e [lndpakumus ceeTa.

e [lonspusauus ceeTa.

e [lony4yeHne cnekTpa C NOMOLLbLIO NPU3MBbI.

e [lony4eHwne crnekTpa ¢ NOMOLLLI ANPPAKLNOHHON peLLeTKH.

e CnekTpockor.

JlTabopamopHbie pabomsbi

e MN3yyeHune n3obpaxeHns NnpeaMeToB B TOHKOWN NNH3E.

o /I3yyeHune nHTepepeHunn 1 gudpakumnm ceeTa.

e [pagyupoBka cnekTpockona wu onpegerieHve ONWHbl BOSHbI  CreKTparnbHbIX
NNHUNA.

6. OnemMeHTbl KBAHTOBOW (pU3UKU
6.1. KBaHTOBasi onTuka

Tennosoe wuanyyeHune. PacnpegeneHne sHeprum B cnektpe abContoTHO YepHOro
Tena. KeaHToBas runotesa [MnaHka. PoToHbl. BHelwHun oTtoanekTpuyecknin apdexT.
BHyTpeHHUn poToacbdpekT. Tunbl ¢oToanemeHToB. [aBneHne cseTa. [loHATME O
KOPMYCKyIsipHO-BOSTHOBOW TEOpUN CBETA.

6.2. ®usuka aTtoma

PasButne B3rNsgOB Ha CTpoeHWe BewecTBa. 3aKOHOMEPHOCTM B aTOMHbIX
cnekTpax Bogopoaa. AgepHas mogenb atoma. OnbiTel 3. Pe3sepdopaa. Mogenb atoma
Bogopoga no H. Bbopy. lunotesa pe bponns. CooTHOWeEHWE HeonpeaeneHHOCTeEN
"enseHbepra. KBaHTOBbIE reHepaTopbI.

6.3. Pu3nkKka aToMHOro sigpa

EcTectBeHHas pagMoOakTMBHOCTb. 3akoH paamoakTMBHOro pacnaga. CnocoObl
HabngeHna N pernctpaumm 3apshkeHHblX YacTtuy. Oddekt Basunosa —YepeHkosa.
CtpoeHne atomHoro sapa. [edekt macchl, 3HEpPrMsi CBA3N U YCTOMYMBOCTb aTOMHbIX

aaep. Flp,eprle peakuunn. MCKyCCTBeHHaﬂ pPaanoakTUBHOCTb. LleneHne TsxKenbix Aaaep.
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LlenHas spgepHas peakuus. YnpaBnsemas uenHaa peakuma. AgepHblid  peakTtop.
[MonyyeHne paaMoOaKTMBHBLIX W3OTOMOB W WX MpuUMeHeHue. buonorndeckoe faeuncreve
paguoaKTUBHbIX N3NYyYeHU. SneMeHTapHble YacTulbl.

HeMoHcTpaumn

o  doTo3hdeKT.

e JlnHen4yaTtble CNeKTpbl pasfiMyHbIX BELLECTB.

e Many4yeHwne nasepa (KBAHTOBOro reHepartopa).

e CYeTYMK NOHU3UPYIOLLMX U3ITYHEHUI.

7. 9Bonounsa BeceneHHon
7.1. CtpoeHue n pasButue BeceneHHom

Hawa 3BesgHaa cuctema — [anaktuka. [pyrme ranaktuku. BbeckoHe4yHOCTb
BceneHHon. lNMoHaTMe o kocmonoruun. Pacwwupsiowasca BceneHHas. Mogenb ropsaden
BceneHHon. CTpoeHue 1 nponcxoxaeHue [ranakTuk.

7.2. dBonwouua 3se3q

Mnote3sa npoucxoxaeHmss COMHEYHOM CUCTEMbI. TepMOosiAepHbI  CUHTES.
Mpobnema TepmosigepHon aHepreTukn. AHeprns ConHua M 3Be3n. OBonwouus 3Be3q.
MpoucxoxaeHne ConHeYHon cuctemMbl. TEMHaA MaTepus N TEMHasS SHePrus.

[eMoHcTpaumn

e ConHeyHas cuctema (Mogernb).

e ®doTorpadum nNnaHeT, caenaHHble C KOCMUYECKNX 30HOO0B.

o Kapta JlyHbl 1 nnaHer.

e CTtpoeHune u apontoums BeceneHHon.

8. OcHOBbI creynanbLHON TeOpPUN OTHOCUTESTBHOCTHU

MHBapmaHTHOCTb MOAyns CKOPOCTM cBeTa B Bakyyme. [locTynaTtbl OUHLWITENHa.

[MpoCTpaHCTBO 1 BpeMS cneumanbHON Teopun OTHOCUTENbHOCTU. CBA3b MacChbl U 3HEPrnn

cB0OBOOOHOM YacTULbl. QHEPTUSA NOKOS.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHANBUAYANbHbLIX MPOEKTOB

AnexkcaHap Npuropbesny CTONETOB — PYCCKUN OU3UK.

AnekcaHgp CtenaHosud [TonoB — pycCcKui y4eHbln, n3obpeTtatens paguo.

AnbTepHaTMBHas aHepreTuka.

AKyCcTuyeckne cBoucTBa NonynpoBOAHUKOB.

AHD,pe Mapm AMﬂep — OCHOBOIMOJI0)KHUK 3NEeKTPpOANHaMUKN.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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* ACWHXPOHHbIN aBUraTesb.

» Actepoungpl.

* ACTpPOHOMMUS HaLINX OHEMN.

* ATomHas cusuka. N3oTonsl. [pMumeHeHne pagnoakTUBHbBIX U30TOMOB.

* BeckoHTaKTHble MeTOAbl KOHTPONA TeMNepaTypbl.

* BbunonsapHble TpaH3UCTOpPSI.

* bopuc CemeHoBMY AkoBM — pu3nK 1 n3obpetaTensn.

* Benunyanwme oTtkpbITUA OU3NKNA.

* Buabl anekTpnyeckmx paspsaos. dnekTpuyeckue paspsaabl Ha cnyxbe yenoseka.

* BrnivaHue gedektoB Ha pusnyeckne cBOMCTBA KPUCTAISOB.

» BceneHHas n TeMHasa maTtepus.

* ["anuneo Nanunen — ocHoBaTerb TOYHOINO €CTECTBO3HaHMS.

* ['onorpagus n ee npuMeHeHue.

» [IB>xeHue Tena nepeMeHHON Macchbl.

» [Indopakums B HaLLen >XU3HW.

* JKugkne kpuctannsol.

» 3akoHbl Knupxroda onsa anekTpuyeckom uenu.

* 3aKOHbl COXpaHEHUs1 B MEXaHUKE.

* 3HayeHue oTKpbITUN [anunes.

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

* Wlcaak HeloTOH — co3gaTernb Knaccmyeckon ousnku.

* /icnonb3oBaHue aNeKTpoIHEPrnn B TpaHcnopTe.

» Knaccudumkaums n xapakTepucTuKn anemMeHTapHbIX YacTul.

* KOHCTPYKUMOHHAs NPOYHOCTb MaTepmana n ee CBA3b CO CTPYKTYPOW.

* KOHCTpyKUunSA 1 BUAbI Nasepos.

* KpnoanekTpoHuka (MUKPOINEKTPOHMKA U XONoa).

* JlazepHble TEXHONOMMKN U UX NCMOSb30BaHMe.

» JleoHapao aa BuHYn — yyeHbIn 1 nsobpetaTtens.

* MarHuTHble n3MepeHust (MPUHUMMbI NOCTPOEHNS NPUBOPOB, CNOCOBLI N3MepeHus
MarHMTHOrO NOTOKAa, MarHUTHOW MHAYKLNN).

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

* Makc NnaHk.

* MeToq Me4eHbIXx aTOMOB.

« MeToapbl HabnaeHUs U perncTpaLmmn pagnoakTUBHbLIX U3MNYyYEHUI U YacTuLl.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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» MeToabl onpeaeneHnst NNOTHOCTH.

Mwuxaun Bacunbesn4 JIoMOHOCOB — YyYeHbIN SHLUMKNONEaUCT.

Mogenu atoma. OnbIT Pesepdopaa.

MOJ'IeKyJ'IFIpHO-KVIHeTVNeCKaﬂ TEeopuda ngearbHbIX ra3oB.

* MonHua — rasoBbIn paspag B NPUPOAHbLIX YCNOBUSAX.

HaHoTexHonora — wmexaucuunnumHapHaa obnactb yHOaMeHTanbHON W
NPUKNagHON HaYKN U TEXHUKM.

* Hukona Tecna: Xu3Hb 1 HeobblYaHbIE OTKPbITUSI.

* Hukonan KonepHuk — cosgaTenb refiMmoueHTpUYeckon CUCTEMbl MUpa.

* Hunbc bop — oanH 13 cosgaTenen coBpeMeHHON (PUNKN.

* HykneocnHTes Bo BceneHHow.

* O6bACHEHNE POTOCMHTES3A C TOUKN 3PEHUS PUIUKMN.

« OnTnyeckue ABMNeHNs B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOM CBEPXNPOBOAUMOCTN.

* [lepeMeHHbIN 3NEKTPUYECKUI TOK U €ro NMPpUMEHEHME.

* [lnasma — YyeTBEPTOE COCTOSIHME BELLECTBA.

* [naHeTbl CONHEYHON CUCTEMBI.

* [MonynpoBOAHMKOBbIE AaTYMKM TeMnepaTypbl.

* [MpyMeHeHne XnaKknux KpUCTanmoB B MPOMBbILLSIEHHOCTMW.

* [lpuMeHeHne aaepHbIX peaKkTopoB.

* Mpupoga eppomarHeTmsma.

* [Mpobnembl 3KONOrMn, CBA3aHHbIE C UCMNOSTb30BAHNEM TEMMOBbLIX MALLUMH.

* [MponsBoacTBo, Nepegayva 1 NCNOSIb30BaHUE ANEKTPOIHEPTUN.

* [MponcxoxaneHmne CONHEYHON CUCTEMBI.

* [NbesoanekTpnyeckni addeKT ero NPUMEHEHNE.

» PasButune cpencts cBs3M 1 paguo.

* PeakTuBHble gBuraTenu n 0CHOBbI paboThbl TEMMOBOM MaLUUHbI.

* PenukroBoe n3ny4deHue.

* PeHTreHoBckue ny4dn. ictopus oTkpbITUSA. [IpuMeHeHue.

* PoxgeHne n aBonoums 3sess.

* Ponb K. 3. LinonkoBcKoro B pa3snuTnn KOCMOHaBTUKN.

» CBeT — aneKkTpoMarHuTHas BOSHa.

* Ceprenn [NaBnoBud KoponeB — KOHCTPYKTOP M oOpraHmsaTop npou3BOACTBA

PaKeTHOKOCMUNYECKON TEXHUKMN.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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* Cunbl TpeHus.

+ CoBpeMeHHas CyTHUKOBAs CBA3b.

+ CoBpeMeHHas omanyeckasi kKapTuHa Mupa.

» CoBpeMeHHble cpeacTsa CBA3N.

* CorHLEe — UCTOYHUK XU3HU Ha 3emne.

* TpaHcdopmaTopbl.

* YnbTpasByk (MonyyYeHne, CBOMCTBA, NPUMEHEHNE).

* YnpaBnaembl TepMOSLEPHbIN CUHTES.

* YcKopuUTEnu 3apsKeHHbIX YacTuL,.

* dusmka n Mysbika.

» duanyeckme cBoMCTBa aTMOcqepbl.

* ®OTOSNEMEHTHI.

* ®oToappekT. MNpumeHeHne aBrneHns goToadekTa.

» XaHc KpuctmnaH 3pcTteq — OCHOBOMOSIOXHUK 3fIeKTpOMarHeTuama.
* YepHble gblipbl.

* Lllkana anekTpoMarHUTHbIX BOJSIH.

» OKonornyeckme npobrembl U BO3MOXHbIE NYTU UX PELUEHNS.

* ONeKTpOHHasa NPoBOAUMOCTbL MeTansoB. CBepXnpoBOANUMOCTb.

* OMunun XpuctnaHosmy JleHL, —— pyCcCKUN On3KK.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx

lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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6 TEMATUYECKOE NIAHUPOBAHUE

Mpn peanusaumn copepxaHus obuweobpasoBatenbHoOM Yy4ebHON AUCUUNIIMHGI
«®usunka» B npegenax ocsoeHus OOl ClMO Ha 6a3e oCHOBHOro o6Llero obpasoBaHns C
nonyyeHnem cpegHero obwero obpasosarusa (MMCC3) makcumanbHasa yyebHasa Harpyska
obyvarowmxca no cneyunanbHoctam ClMO TexHu4veckoro npoduns coctaensiet 138 yaca,
N3 HMX ayamtopHas (obsasatenbHas) Harpyska oby4darolmxcd, Bkroyvasi niabopaTopHble
paboTbl, — 120 4acoB; KOHCyNnbTaumm -12 4acoB M MPOMEXYTOYHYIO aTtTecTtaumo — 6

4acoB.

6.1 TemaTnyeckum nnaH

. KonunuecTtBo
Bua yye6HoOM paboThbl
yacoB
AyauntopHble 3aHATUA. CoaepxaHue odbyvyeHus

BeBegenune 2
Pasgen 1. MexaHuka 24
Pasgen 2. MonekynspHasa gusuka. TepmoguHammka 18
Pasgen 3. OnektpoanHamuka 34
Paspnen 4. KonebaHus n BOMHbI 12
Paspen 5. OnTtuka 16
Pasgen 6. OcHOBbI cneumanbHOM TEOPUN OTHOCUTENBHOCTH 2
Pasgen 7. OnemeHTbl KBaHTOBOW (PU3NKK 12
Paspnen 8. 3sontouusa BecenenHon 6
B Tom uncne nabopaTtopHble paboTbl 48

Bcero 126
NHanBmnayansHbIi NpOeKT 12
MpomexyToyHas aTtTectauus B oopme gmuddepeHunpoBaHHOro
3ayeTa, 1 cemecTp

NToro 138

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx




MO - 09.02.07.00.11.P1

KMPK BIrAP® ®I'6OY BO «KI'TY»

DU3VKA |  C.21/45
6.2 TemaTuyeckoe nnaHupoBaHue y4eb6HON ANCLUNNUHDI
O6wun obbem obpasoBaTenbHON NporpamMmmbl, Y <
o 5 -
7§\ OG'beI\fl paboTbl 0byyaroLmMxcs BO o Breayn . ¢z §
—_—— B3anmMmoaencTsunn € npenogaBsartenem, 4ac L8 NTODHA = % 8. E .
=2 x| BT.Y.n0BMAam 3aHaTUi g P 3 =8 = = E §' 3
x O = o 2| o < 0 = s
= x ® m w O S S . (@]
5 S a® _ | g s |¢ 3 | Cpeactea | pa6oTa 8 o235 | F3E2
® I Homepa n HanmeHoBaHWe pasaernos U Tem 25 « s 5 Q S F | FY 3 I E T Ip2a
2= 2655 Z| 34 B=|83 B |23 3 obyyeHus | (oomatu 2 SS> | Pasg
z 3 £ggg 2|95 2588 2|24 & ee | B 2ES|2XFE53
S - . | 88| =% |38 > |o9 S o 28 STQoES
T 9 C 8 5s s o ® Egs|og & s F 5 3agaHun 3 é% o Fabs
X Sa2 I} S 2 T o |3 S | 89@® o > S e o=V 5
< g-g & © =3 g * |cC 2 e) c I 528=9¢
o g > = c s T G = 2fags
e = o = os8cEa
¥y 8 cc
138 78 48 12
Beeoenue
Qusuka — yndamenmanvhas mayka o npupooe. 3Hayvenue Qusuxu
1 b 4 pup ¢ 212 212 515 | 12 704
npu oceoenuu cneyuanrvhocmu CII10.
OK 01-05,07.
Pazoen 1.Mexanuxa. 24 16 8 NP 1, 13, 15,
16, 25
Tema 1.1. Kunemamuka.
Mexanuuecroe osudicenue mena. Ilepemewgenue. Ckopocmo. [lyme. Centbr
2 Ipsimonuneiinoe pasHomepHoe odsuoicerue. Yexopenue. 2/4 2/4 " mmm;l $6-11 1-2 il
Pasnonepemennoe npsamonuneiinoe oguiceHue. ’
Hepasnomepnoe odgudicenue. Menogennas cKopocmo.
Pasnoycropennoe osudcenue. Ycxopenue. Ce0600H0Oe nadenue $12,17-
3 yexop P 2/6 2/6 npesenmayuu 1-2 uir
Pasnomeproe dsudicenue no okpyscnocmu. Llenmpocmpemumenshoe 19,
YCKopeHue.
Jlabopamopn
oe
o0bopyoosanue
4 Jlabopamopnaa paboma Ne 1 Hzmepenue yckopenus mena npu 2/8 22 , 2 T
PAGHOYCKOPEHHOM OUIICEHUU. MemoouyecKu
e
pexomenoayu
u
Tema 1.2. 3axonvt mexanuxu Hotomona.
Ilepsviii 3axon Hotomona. Cuna. Macca. Umnynvc. Bmopoii 3axon
5 P . g Ly, P 2/10 2/8 npesenmayuu | $20-23 2 Hii
Hoiomona. OcHosHotl 3aK0H KIACCUYECKOU OUHAMUKU

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 1C Konnedx
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O6wun obbem obpasoBaTenbLHON NporpamMmmbl, Y <
= O6bem paboTbl 0OyyatoLLMXCsi BO © Bhea % g G s
3 B3aMMOZeNCcTBMU C NpenogaBaTenem, Yac & YA z I o 3
x 3 3 8 nTopHa S g o G2k
= a x| BT.4.M0BMOAM 3aHSATUI s o =8 = s29%
x O = S A o x o = S
= x = @ © 2 =S =
& S 2ol _ | o g s |@ o Cpeactsa | paborta 3 o3I | 55E2
® T Homepa 1 HauMmeHoBaHVe pasaernos U Tem s | = 2 2 3 5|TgF I 3Z% | 382
= =g=535 I I Ex gy ®|23d & o0byyeHus (nomaww a S25| 8ask
z 3 gEzg © | SE| 25|88 & o8 & Hee o o £EQ XT3 5
SIS 888.3‘ . © O S F o S > (O o 3anaHn o gg S ToRS=S
T3 9 5 = 2 gg Es |28 2 |2H § A Qo ) oK Q9 Q =
5 833 3| 82 &% |=g o |8q 8 N 5o °cG5282
3 gegg 8 S a g = |2 s e) c 12=28¢
o g > | =& C 9 ® G = 285
g = O b os8rc o
¥ E8ccC
T; i H 3 524,
emuil  3aKOH bIOMOHA.  3aKOH — BCEMUPHO20 — MALOMEHUS.
6 P 4 2/12 2/10 npesenmayuu | 27 28 2 it
I'pasumayuonnoe none. Cuna msaxcecmu. Bec. éO '
521,
7 Cnocobul usmepenusn maccel men. Cuibl 6 MexaHuxe. 2/14 2/12 npesenmayuu | 2526, 1-2 ui
28, 30
Tema 1.3. 3axonwvl coxpanenus 6 mexanuxke.
3axon coxpamenus umnynvca. Peaxmuenoe Osugwcenue. Paboma
8 Cubl. 2/16 2/14 npesenmayuu | $32-37 | 1-2 il
Paboma nomenyuanvuoix cun. Mownocms. Dnepaus
Kunemuueckas  suepeus.  Ilomenyuanvhas — dHepeus.  3aKoH
9 coxpanenust  mexamuueckou — onepeuu. Ilpumenenue  3aKoHO6 2/18 2/16 npesenmayuu | $38-40 | 1-2 il
COXpaHenusl.
Jlabopamopu
oe
. obopyoosanue
Jlabopamopnas paboma Ne 2. Coxpanenue mexanuueckoii ynepzuu 24
10 | npu Osusicenuu mena nod Oelicmeuem cui madNcecmu U 2/20 2/4 ' 2 T
Memoouyecku
npyzocmu.
ynpy .
pexomeHnoayu
u
Jlabopamopn
oe
obopyoosanue
Jlabopamopnaa paboma Ne 3. H3yuenue ocobennocmeit cusivt ,
1 pamopraz p Y 2122 206 2 T
mpenus (CKoibceHus) MemoouyecKu
e
pexomenoayu
u

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 1C Konnedx
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O6wun obbem obpasoBaTenbLHON NporpamMmmbl, Y <
= O6bem paboTbl 0OyyatoLLMXCsi BO © Bhea % g G s
= = B3aMMOAENCTBMM C NpenogasaTenem, 4ac é UTo :s Z 3 S © 3 o
=8 x| BT.4.N0 BMAAM 3aHsTUiA s P o E8, | S E §' >
x O = S A o x o = S
& x = @ T Q= SESoQ
& S 2ol ° ° g S |S4 ¢S CpenacTea pa6ota g R = 2
© I Homepa 1 HaumeHoBaHWe pa3aernos 1 Tem 5 s 2 o) S 5|2y I 32| z38¢ea
o =62 |z | 8|9l ® |23 & obydenms | (domaw | 2 232 | 385
23 2553 B 87| 88|88 2|:§ 3 wee | | 2% |Bx3E
© o © i
ol cgg3 s | 8% Ez 88 2128 g sajamm | 8 | 2 ¢ =L85 2
< 833 3| 82 &% |=g o |8q 8 > s e 20s93
S g5y 8| § =3 g < |2 s e) ok 963068
~ 8 & > | 2 C = = T o = X285
= (&} X os8cE &
¥ 86 cE
12 Mexanuueckue ronebanus u 6onmvl. Mamemamuueckuti MAsmHUK. 224 2118 pesenmauL & 43-46, 5 By
Tpyorcunnolii MaamHux. P " 49-50
Jlabopamopn
oe
obopyoosanue
Jlabopamopnaa paboma Ned. Onpedenenue nepuooa Koneodanuu ,
13 pAmopaz p P P 2126 2/8 3 T
MAMEMAmu4ecKo2o MasmHuKa. MemoouyecKku
e
pexomeHnoayu
u
OK 01-05,07.
azden | 1. Monexynapnas gusuxa u mepmoounamuxa 18 10 8 JIP 1, 13, 15,
16, 25
Tema 2.1. Ocnosbl MONECKYIAPHO-KUHEMUUECKOU  Meopuu.
Hoeanvnuouii 2as.
OcHogHble  NONOJICEHUsI  MONEKYIAPHO-KUHEMUYECKOU — Meopuu.
Pasmepor u macca monexkyn u amomos. Bpoynosckoe osudicenue.
14 P HeRy: poy 2128 | 2120 565-68 | 1.2 a1
Jupgysus. Mooens udeanvrnoco easza. [lasnenue caza. Cénzv
oasnenust co cpednell Kunemuueckou snepeueti Ypasnenue MKT.
Jlabopamopn
oe
obopyoosanue
Jlabopamopnas  paboma N5 Habnwoenus u  onvimol,
15 | noomeepacoalowsue amomno-moneKynaprHoe cmpoenue eewecmaa. 2/30 2/10 Lemo dluqecmt 2-3 T
Dopmuposanue ocHosnbix nonodxicenuii MKT ’ o
pexomenoayu
u

Tema 2.2 I'azosble 3aKoHbl

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs 1C Konnedx
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O6wun obbem obpasoBaTenbLHON NporpamMmmbl, Y <

= O6bem paboTbl 06yyaroLLMXCs BO © 3 -

3 0P e 2 Breayn | « 15 g x
—— B3anmMogencTesmmn C npenogasartenem, 4ac L8 UTODHA = E 8— = a -
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Temnepamypa. Tennosoe pasnosecue. Abconomuas memnepamypa.
Iocmosnnas Bonvymana. Ypagnenue cocmosnusi u0eaibHo2o 2asa-
16 o p N 2/32 2/22 npesenmayuu | $69-72 | 1-2 it
ypasuerue Knanetipona—Menoeneesa. Hzonpoyeccoi. 3axonvl boiins
—Mapuomma, I'eti —/loccaxa, Llapns.
Jlabopamopn
oe
0bopyoosanue
17 | Jlabopamopnasn pa6oma Ne6. Hzyuenue 3axona Boiina-Mapuomma 2/34 2/12 ' 2 T
MemoouyecKu
e
PpeKomenoayu
u
Tema 2.3.0cno6bl mepmoouHamuKu.
Brympennsis suepeus. Paboma 6 mepmoounamuxe. Ilepswiti 3akoH
mepmoounamuxy. Ilpumenenue 1 3akomna K  uzonpoyeccam.
18 P p POy 2/36 2/24 npesenmayuu | $74-85 | 1-2 it
Heobpamumocmsv npoyeccog @ npupooe.2 3aKOH MePpMOOUHAMUKU
KIIJ] mennoswix osucameneu. Ilpumenenue.
Jlabopamopn
oe
obopyoosanue
Jlabopamopnan paboma Ne7. Hzyuenue nepexooa eeuwjecmea u3 Py
19 | 0onoz0 azpezamnozo cocmosnus ¢ opyzoe. Ilocmpoenue 2paguxos 2/38 2/14 emo dluqeacu 2 T
Hazpeeanus meepoozo mena u HeuoKOCHu. ’ o
pexomenoayu
u
Tema 2.4. Ceoiicmea scuoxocmeii.
20 Xapaxmepucmuka scuokoeo cocmosnus. Hacviujennvie u 2/40 2126 Pyasdamoqnbz $8692 | 1.2 T
Henacvlujennvle napul. Buasicnocmo 6030yxa. Touxa pocer Kunenue. i mamepuarn

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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MO - 09.02.07.000.11.PIN

KMPK BIrAP® ®I'6OY BO «KI'TY»

DU3VKA | C.25/45
O6wun obbem obpasoBaTenbLHON NporpamMmmbl, Y <

= O6bem paboTbl 06yyaroLLMXCs BO © 3 -

3 0P e 2 Breayn | « 15 g x
—— B3anmMogencTesmmn C npenogasartenem, 4ac L8 UTODHA = 5 8— = a -
=8 x| BT.4.N0BMAAM 3aHATUN s P o E8, | S E <] >
x O = S A o x o = S
= ® = @ © QS =]

g S 2ol ® g s |e ] @ Cpenctea paboTa 8 o2 E | 328
® T Homepa 1 HaumeHoBaHWe pa3aernos 1 Tem R 2 2 S 5|2y I 32| z38¢ea
gc s52% I | z_| 2x|log ® |23 T obyueHus | (gomalu 2 2o | o085
O © [P % o 3 g 2 O o i g o [5) T o E O '5qu>_
2z 2853 =c o5 E |88 E | ¥4 & Hee 2 > % O E1 8>3
o o ¥as3 . T s¥|oyg 2|09 o o a8 SToprRS
g Ombs s o © E 5 S 4 s F 5 3a4aHun S é% Ok o s

3 gQ'GE) Q S < T O | < o S ® o] > S E 0 S0 ®©

o [= a [o% o ¥ = e) T - 9O S 0 o

~ 9} =1 > ] [ a c c = a2 T o =

S 3 = < & T 8060
= = (@] = o= (]
© cC o
¥ 86 cE
Xapaxmepucmura meepoozo eewgecmea. Ynpyaue ceoticmea Ipezenmayuu
21 parmep r “4 Py 242 | 2/28 P wui | 59398 | 12 ui
meepovix mein. 3axon I'yka. Mexanuueckue ceoticmea meepovix mei , mabnuyvl
Jlabopamopn
oe
0bopyoosanue
22 | Jlabopamopnasn paboma Ne8. Onpeodenenue énaxcnocmu 6030yxa. 2/44 2/16 ' 2-3 T
Memoouyecku
e
pexomenoayu
u
OK 01-05,07.
Paszoen |11. Inekmpoounamuxa. 34 18 16 JIP 1, 13, 15,
16, 25
Tema 3.1. Inekmpuueckoe noue.
Onexmpuueckue 3apsovl. 3akon coxpanenus sapsada. 3axon Kynowua.
23 P P P P % 2/46 2/30 npesenmayuu | $99-103 | 1-2 it
Onexmpuueckoe none. Hanpsisicennocme snekmpuiecko2o nos.
Ilomenyuan. Paznocmes nomenyuanos. Paboma no nepemewenuro
24 4 4 pemety 2/48 2/32 npesenmayuu  |$104-106 | 1-2 uir
3apsoa.
Konoencamopot. Coedunenue xonoencamopos ¢ bamapeio. Snepaus
25 P P P P 2/50 2/34 npesenmayuu  |$109-111 | 1-2 uir
3apANCEHHO20 KOHOeHCamopa. DHepaust INeKmpuiecko2o nojsl.
JlabopamopHn
oe
obopyoosanue
26 | Jlabopamopnasn paboma Ne 9 Inexmpuszayusn men. 2/52 2/18 ' T
MemoouyecKku
e
pexomenoayu
u
Tema 3.2.3axonvl nocmoannozo moka.
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Onexmpuueckuii mox. Cuna moka. 3axon Oma 0ns yuacmka yenu.
3asucumocms  dneKMpUYECKO20 CONPOMUGLEHUSL OM  Mamepuand, Hnmepnem-
27 p p / puaj 2/54 2/36 P S112-117 2 21
OnMuMbL U NAOWAOU — NONEPEYHO20  CedeHus  NPOBOOHUKA. pecypcui.
Tocnedosamenvroe u napanienvHoe coeouneHUs RPOBOOHUKOS.
Jlabopamopn
Jlabopamopnasn paboma NelO H3yuenue 3akona Oma 01s ywacmia
28 panopraz p 4 Y 2/56 2120 oe 2-3 T
yenu.
0bopyoosanue
Jlabopamopn
Jlabopamopnasn aooma Ne 11  H3mepenue 0e1bH020
29 pamop P P » 2/58 2122 oe 2-3 T
COnpomueieHus NPOGOOHUKA.
o0bopyoosanue
Dnexmpoosudicywas cuia ucmounuxka moka. 3axon Oma 0711 noaHoU
30 | yenu. 3axon  Iocoyns—Jlenya.  Paboma u  mowmnocmo 2/60 2/38 s114,120 | 1-2 il
anekmpuieckozo moxa. Tennosoe Oeticmeue moxa.
Jlabopamophoe
Jabopamopnaa padoma Nel2 H3yuenue nocnedosamenbHozo obopyoosanue,
31 paniopiaz p 4 2162 2124 Py 2-3 T
COeOUHeHUs NPOBOOHUKOS. Memoouueckue
pexomenoayuu
OK 01-05,07.
Pasoen |11 Inexmpoounamuxa (npodonsicenue) NP 1, 13, 15,
16, 25
Tema 3.3.Dnekmpuueckuii mox 6 paznuuHsIX cpeoax
JlabopamopH
oe
obopyoosanue
Jabopamopnasn aboma Ne 13 H3yuenue napanienvnoz2o ,
32 pAmOopHaR — p Y P 2/64 2126 2-3 T
CcoeOunenUst RPOGOOHUKOG MemoouyecKu
e
pexomenoayu
u
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Jlabopamopn
oe
0bopyoosanue
Jabopamopnaa paboma Nel4 Hccnedosanue cmeuiannozo ,
33 pamopiaz — p 2/66 2/28 2-3 T
COeOUHeHUs NPOBOOHUKOS. Memoouyecku
e
pexomenoayu
u
Jlabopamopn
oe
o0bopyoosanue
Jlabopamopnaa paboma Ne 15 Onpeodenenue 3/C u enympennezo ,
34 pamopnas p P AC u gnymp 2/68 2130 2-3 T
COnpomueIenus UCMOYHUKA MOKA MemoouyecKku
e
PpeKomenoayu
u
OneKkmponHas, npogooOUMOCMb Memanios. DNeKmpuieckull. mox 6 Ipesenmauu
35 | eazax, 6 saxyyme. Ilonynposoonuxu. Ilpumecnas npogooumocmo 2/70 2/40 P mab Zzl $121-129 | 1-2 il
NOTYNPOBOOHUKOS. ’ "
Tema 3.4.Maznumnoe noe.
Maenummnoe none Bzaumoodeticmsue moxos. Ceoticmea MAcHUMHO20 Hnousuoyanw
nons Bexmop maenumnou  unoykyuu. MacHumHelli  nOMOK. Hble
36 - P Y et 272 | 2/42 5131-136 | 1-2 mr
Heiicmeue macnumnozo noas Ha NPAMONUHEUHbIL NPOBOOHUK C Kapmouxu ¢
moxkom. 3axon Amnepa. 3a0anuem
Paboma no nepemeujenuio npo8OOHUKA ¢ MOKOM 8 MACHUMHOM NOJIe.
37 | [eticmeue macnumnozo nons Ha Osuxcywuiics 3apsd. Cuna 2[74 2/44 npesenmayuu | $137-140 | 1-2 mr
Jlopenya.
Tema 3.5. Inekmpomaznumnan uHOYKUUA.
Onexmpomacnumuas — uHOyKyus.  3aKOH  3JeKMPOMASHUMHOU
38 P VY P 2/76 2/46 npesenmayuu | $142-147,| 1-2 uir
unoykyuu. Ilpasuno Jlenya. Buxpesoe siexmpuyeckoe noie.
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Camounoykyus. JHepaus MaZHUMHO20 NOJIL.
JlabopamopHn
39 Jlabopamopnas  paboma Ne 16 H3yuenue  saenenusn 2178 2/32 oe T
INNEKMPOMAZHUMHOU UHOYKYUUL. obopyoosanue
Tabauywi.
OK 01-05,07.
Pazoen V. Konebanus u ¢onvl 12 8 4 NP 1, 13, 15,
16, 25
Tema 4.1 Mexanuueckue Konebanus. Ynpyzue 60aHul
Konebanua. CeobooHbie u 6bIHYICOCHHBIE MeXAHUYECKUe KONeOAHUA.
40 - ' 2/80 | 248 Vueonux | 2 mr
Tonepeunvie u npodonvhuvle 0HbL. Xapakmepucmuxy 60H.
Tema 4.2. Inexkmpomaznumnsle Konedbanus.
Housimue anexmpomacnumnvix 6onn. Ilpespawenue suepeuu npu
INEKMPOMACHUMHbIX — KoNebanusx. [ apmonuueckue — KoreOAHUsL.
41 P P N N 2/82 2/50 npesenmayuu | $154-156 | 1-2 uir
Hapamempor.  @opmyna Tomcona. Omrpeimulii  KolebamenbHbill
KOHmMYp
IHepemennviti mox. Conpomugnenusi 6 yenu NepemMeHHO20 MoK
42 P P 4 P 2/84 2/52 npesenmayuu | $157-158 | 1-2 uir
(axmugHoe, UHOYKMUBHOE, eMKOCIHOE).
Jlabopamopu
oe
obopyoosanue
43 Jabopamopnaa paboma Ne 17 Ycmpoiicméo wu pabdoma 2/86 2/34 , 5148-152 | 2.3 T
mpaucghopmamopa Memoouyecku
e
pexomenoayu
u
Tema 4.3. Inekmpomaznumusle 60Hb.
Duexmpomacnummuvle 8onHbl. Dnekmpomaznummnoe noie. Bubpamo,
44 P exmp pamop 2/88 2/54 TabnuyebL. $162-166 | 1-2 oI
I'epya. Paouogonanvl. Hzo6pemenue paouo A.C.Ilonogvim. Ipunyun
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paouocesizu. Ilonamue o paduonrokayuu
Jlabopamopn
oe
0bopyoosanue
Jlabopamopnaa paboma Ne 18 Céopka u hacmpoiika npocmeriuie2o ,
45 PEMOPHAR P P P P 2/90 2/36 2 T
paduonpuemnuKa MemoouyecKu
e
pexomenoayu
u
OK 01-05,07.
Pazoen V. Onmuxa 16 8 8 JIP 1, 13, 15,
16, 25
Tema 5.1. IIpupooa céema.
Ckopocms  pacnpocmpahenust céema. 3aKOHbL  OMPANCEHUs. U
46 P pacnpocmp P 2/92 2/56 npesenmayuu  |$167-170 uir
npenomieHus. ceema
Jlabopamopn
oe
obopyoosanue
Jlabopamopnasn aboma Nel9  Hzmepenue nokazames ,
47 pamop P P 2/94 2/38 2-3 T
npenomienus cmekia. MemoouyecKu
e
pexomenoayu
u
48 | Jlunswer. I[locmpoenus 6 aunzax. @opmyna Iun3bl. 2/96 2/58 npesenmayuu | $171-172 2 mr
Jlabopamopn
Jlabopamopnaa  paboma  Ne20  Onpedenenue  hoKycnozo oe
49 | paccmosnus  u  onmuueckou  cunvt  auHsbl.  Iloayuenue 2/98 2/40 obopyoosanue 2-3 T
U300padrcenus ¢ ROMOULLIO TUH3DL. ,
Memoouyecku
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e
pexomenoayu
u
Tema 5.2. Bonnoewie céoiicmea ceema.
Humeppepenyus céema. JJuppakyus ceema. Juppaxyus Ha wenu 6 Ipesenmaus
50 | napamnenvnvix ayuax. Jugpaxyuonnas pewemxa. Jucnepcusi. 2/100 2/60 P ¢u]1b/: S$179-187 | 1-2 il
Honspuzayus. ’
Jlabopamopn
oe
o0bopyoosanue
Jabopamopnaa padoma Ne2l H3zyuenue unmepghepenyuu u ,
51 pamopias 4 ppepenty 2102 2142 2 T
oughpaxyuu ceéema Memoouyecku
e
PpeKomenoayu
u
Buowi cnexmpos. Yiompagpuonemosoe u un@paxpacroe unyuenus. $189,191-
52 . 2/104 2/62 npesenmayuu 2-3 mr
Penmeenoeckue nyuu. Hx npupoda u ceoticmea. 192
Jlabopamopn
oe
o0bopyoosanue
53 | Jlabopamopnas paboma Ne22 Habnrodenue cnekmpog usryueHus 2/106 2/44 ' 3 T
Memoouyecku
e
pexomenoayu
u
OK 01-05,07.
Pazoen V1 Ocrosvl cneyuanvioii meopuu OmHoCUmenbHOCHu 2 2 NP 1, 13, 15,
16, 25
Tema 6.1 Dnemenmut pensamueucmcKkoii ounamuku. Bzaumoceasw
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maccel u Inepzuu.
Hneapuanmnocmo mooyns ckopocmu ceema 6 eaxyyme. Ilocmynamot
54 | Danwmerina. Cea3b maccewl u sHepeuu c60HO0OHOU yacmuywvl. DHepeust 2/108 2/64 koHcnekm| 1 il
NOKOS1.
OK 01-05,07.
Paszoen VI\. dnemenmol Keanmosoii pusuxu. 12 10 2 JIP 1, 13, 15,
16, 25
Tema 7.1. Keanmoeaa onmuxka.
55 | Ceemosvie keanmuvl. @omospgexm. 3axonvr Cmoaemosa. 2/110 2/66 npesenmayuu | $195-196 | 1-2 uii
56 | Vpasuenue Diimwmeiina oas pomosgpgpexma. Illocmosunas Inanka. 2/112 2/68 npesenmayuu | 197,200 | 1-2 uii
Tema 7.2. @uzuxa amoma.
Paszeumue 632151008 Ha cmpoenue eeujecmsd. 3AKOHOMEPHOCHU 8 Ioesenmanis
57 | amomuuvix cnexkmpax 6odopooa. Hoepras modenv amoma. Onvimut . 2/114 2/70 P P bMu $201-205 | 1-2 oJ1
, un
Pesepghopoa.
Tema 7.3. @u3uxka amommnozo a0pa.
58 | Cmpoenue amommnoeo siopa. [leghexm maccul, snepeusi cessu. 2/116 2[72 npesenmayuu | $208-211| 1-2 o1
Hoepnvie peaxyuu. Hcxkycemeennas paouoakmugnocms. [enenue
maxcenvix adep. Llennaa sadepuas peaxyus. AHoepuwiil peaxmop. $212-217,
59 p- L . P peary P P P 2/118 2[74 npesenmayuu 1-2 uir
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7 XAPAKTEPUCTUKA OCHOBHbIX BMOOB YYEBHOW OEATENbHOCTHU
CTYAEHTOB

XapaKTepMCTMKa OCHOBHbIX BUOOB AeATeNIbHOCTU CTYAEHTOB (|-|a YPOBHe

CopepxaHue oby4eHuns y4eBHLIX ASHCTEN)

BeeneHue YMEHUA NOCTaHOBKU Uenen [esaTenbHOCTW, NNaHMpoBaHUs COOCTBEHHOM
OeATenbHOCTW ANS  OOCTMKEHWS MOCTaBMEHHbIX Uernen, npeasuaeHus
BO3MOXHbIX pe3ynbTatoB 3TUX OEWCTBUIW, OpraHvM3auuyM CaMOKOHTPOMs MU
OLEHKN MOMyYeHHbIX pesynbTaTtoB. Passutue cnocobHOCTU ACHO U TOYHO
nsnaraTe CBOW MbICAK, JOTMYECKM OOOCHOBbLIBATL CBOK TOYKY 3peHus,
BOCMpUHMMAaTbL M aHanu3npoBaTb MHeHMs cobecedHVKOB, Mpu3HaBas Mpaso
ApYroro Yenoseka Ha WHoe MHeHue. [Npon3BedeHne nsmepeHns HUsN4ecKnx
BENNYMH W OLEHKa rpaHuubl norpelHocTer uamepeHun. [NpeacTtasnexHuve
rpaHvLbl MOrPeLUHOCTEN W3MEPEHU Mpu NOCTPOEHUU rpadukoB. YMeHue
BbiCKa3blBaTb rMNoTesbl And 06bACHeHWs HabnwgaembiX SBAEHWNA. YMeHune
npegnaratb MOAenu sBNEHUA. YKkasaHne rpaHul, NpUMEHNMOCTN PU3NYECKNX
3aKOHOB. M3noxeHne OCHOBHbIX MOMOXEHUA COBPEMEHHOW Hay4YHOMN KapTWHbI
mupa. [NprvBegeHne NpMMepoB BAWSAHUS OTKPbITUN B U3MKe Ha nporpecc B
TEXHWUKE U TexHomnornv npomssoactea. MicnonssoBaHue NHTepHeTa Ansa nomcka
nHdopmaunm.

1. MEXAHUKA

KnHemaTuka MpencTaBneHne mMexaHWYecKoro ABMXEHUSA Tena ypaBHEHUAMWU 3aBMCMMOCTM
koopauHat " npoekumen CKOpPOCTH oT BPEMEHMN.
lMpencTaBneHne MexaHW4YecKoro ABWXKEHUS Terna rpadukamy 3aBMCMMOCTM
koopaunHaTt " npoekumen CKOpPOCTU oT BPEMEHW.
OnpegeneHvne KOOPAMHAT NPOMAEHHOrO MyTU, CKOPOCTU U YCKOPEHWs Tena Mo
rpadmkamMm 3aBMCMMOCTU KOOPAWHAT M MNPOEKUUA CKOPOCTU OT BPEMEHM.
OnpegeneHne KOOPAMHAT MPOWAEHHOMO MyTW, CKOPOCTU M YCKOPEHUs Temna no
YPaBHEHUSAM 3aBUCUMOCTW KOOPAUHATHLI MPOEKUMA CKOPOCTU OT BPEeMEHMW.
lMpoBeageHne cpaBHUTEMNbHOrO aHannsa pPaBHOMEPHOrO U paBHOMEPEMEHHOrO
OBWKEHWN. YKasaHue WCMofb30BaHWs MOCTynaTeNnbHOro M BpalaTernbHOro
OBWKEeHWI B TexHuke. [prnobpeTeHune onbita paboThl B rpynne ¢ BbINONIHEHMEM
pasnuyHbIX coumanbHbIX ponen. Pa3paboTka BO3MOXHOW CUCTEMbI AEACTBUN U

KOHCTPYKLUMN
3akoHbl coxpaHeHusa B | [lpUMeHeHne 3akoHa COXpaHEHMSI UMMYMbCca AMS BbIYUCNEHUA WU3MEHEHUN
MeXaHuke cKkopocTen TEen npu nx B3aMMOOENCTBUAX.

NamepeHne paboTbl CUN U U3MEHEHME KUHETUYECKOW SHeprun Tena.
Bbluncnenve paGoTbl CUM U U3MEHEHUSI  KUHETUMYECKOW  SHepruu
Tena. BbluMcrieHve MnoTeHUMarnbHOW 3HepruyM Ten B rpaBUTALMOHHOM More.
OnpegeneHve  MnoTeHUManNbHOM  3HeprMn  yrnpyro  AedopMUpPOBaHHOIO
Tena no N3BECTHOW Aedopmaumm " YKECTKOCTU Tena.
MpUMeHeHMe 3aKoHa COXpaHEHUsI MeXaHWUYEecKoW IHepruu npu pacyeTax
pe3ynbTaToB B3aWMOAEUCTBUIA Ten rpaBUTALMOHHBIMU CURaMM U cunammu
ynpyroctu. YkasaHue rpaHuL, NPUMEHNMOCTM 3aKOHOB MEXaHVKM.

3akoHbl MexaHukn | OBbACHEHWE OEMOHCTPALMOHHBIX 3KCMEPUMEHTOB, MOATBEMKAANOLLMX 3aKOH
HbloTOHa nHepuumn

M3mepeHne maccel Tena

M3mepeHue cunbl B3anMoaencTeus Ten

BbluucneHve  3HaueHMs  cun MO U3BECTHbIM  3HAYEHUAM  Macce
B3aMMOJENCTBYIOLLMX TEN N X YCKOPEHWI

BbluMcneHve 3HayeHUss YCKOPEHWW Ten NO  U3BECTHbIM  3HAYeHUsIM
OEenCTBYOLNX CUM U Macc Ten

CpaBHeHue cunbl JencTBUA 1 NPOTUBOAENCTBUSA

lMpMeHeHMe 3aKoHa BCEMUPHOrO TArOTEHUSA MPU pacdeTax CUM U YCKOPEeHWi
B3aMMOAENCTBYIOLLMX Ten

CpaBHeHue yckopeHusi CBOOOAHOro nageHust Ha nnaHetax ConHevyHon
cucTeMbl

BblgeneHue B TekcTe y4ebHMKa OCHOBHbIX KATETOpMN Hay4YHOW MHopmMaLmm

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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lMpoporkeHue

CopepxaHue oby4eHuns

XapakTepucTuka OCHOBHbIX BUAOB AESATeNIbHOCTU CTYAEHTOB (Ha ypoBHe
y4eOHbIX AeNCTBUN)

2. OCHOBbI MONEKYNAPHOUN ®U3NKUN N TEPMOOUHAMUKU

OcHOBbI  MOMEKYNAPHON
KMHETUYECKOW  Teopuw.
MpeanbHbil ras

BbInOMHEHME 3KCNEepMMEHTOB, cnyxawux Ans 060CHOBaHMS MOMNEKYNApHO-
knHeTudeckon Teopum (MKT). PelwweHve 3agay ¢ npvMeHeHMEM OCHOBHOMO
ypaBHEHUS  MOMEKYynsipHO-KMHeTU4eckon Teopum rasoB. OnpegeneHve
napameTpoB BellecTBa B ra3oobpasHOM COCTOSHMU HA OCHOBaHUN yYpaBHEHWS
cocTosiHMA wmgeanbHoro ras3a. OnpegeneHve napaMeTpoB BeLecTBa B
rasoobpasHoM COCTOSIHAM W MPOUCXOOSALMX MPOLECCOB Mo rpadukam
3aBucumoctn p (T), V (T), p (V). OkcnepumeHTanbHoe wuccnegoBaHve
3aBucumoctn p (T), V (T), p (V). MNpencraBneHne B Buae rpadunkoB
M30XOPHOro, n3006apHOr0 1 WU30TEPMUYECKOro npoueccoB. Beluncnenue
cpeaHen KUHETUYECKON 3HEeprum TeNNOoBOro ABMXEHWUS MOMNEKYN Mo N3BECTHON
TemnepaType BelwlecTtBa. BeickasbiBaHMe runote3 Ans 00bACHEHUs
Habnogaemblx SBNEHWA. YkasaHuMe rpaHul  NPUMEHUMOCTM  MoJenwu
«mpaeanbHbI ra3» n 3akoHoB MKT

OcHOBbI TEPMOAMHAMUKM

M3mepeHne konmyecTBa TenmnmoTbl B npoueccax Ttennonepedayun. Pacuet
KonuyecTtBa TennoTbl, HeobxoAMMOro Ans OCYLEeCTBMNEeHUs 3a4aHHOro
npouecca ¢ Tennonepeaaven. PacyeT nameHeHust BHYTPEHHEN 3Heprun Ten,
paboTbl M nepegaHHOro KonuuyecTBa TennoTbl C MCMOMb30BaHWEM MNepBOro
3aKkoHa TepmoauHamukn. PacuyeT paboTbl, COBEPLUEHHON ra3om, no rpaduky
3aBucumoctu p (V). Belumcnernve pabotbl rasa, coBepLUEHHON NpU U3MEHEHUM
COCTOSIHMSA MO 3aMKHYTOMY uUmkny. Beiumucnenne KIO npu coBeplueHumn rasom
paboTbl B Mpoueccax W3MEHEHUS COCTOSHMA MO 3aMKHYTOMY  LIMKIY.
Ob6bsacHeHne NPUHUMNOB OENCTBUSA TEenmnoBblX MawwuH. [JemoHcTpauns pomnu
du3MKn B CO34aHUM U COBEPLUEHCTBOBAHWMM TEMNIOBbIX ABUraTenew.
NanoxeHne cytu 3konornyeckux npobnem, o6ycnoBneHHbIXx paboTon
TennoBbIX ABUraTenen u npeanoxeHne Nyt ux pelweHus. YkasaHve rpaHuy
NPUMEHNMOCTH 3aKOHOB TEPMOANHAMUKM.

YMeHue BecTVW Auanor, BbICMyLIMBaTb MHEHWEe OMMOHEeHTa, y4YacTBoBaTb B
AVCKYCCUW, OTKPbITO BblpaxaTb M OTCTauBaTb CBOK TOYKY 3peHus. YkasaHue
y4eOHbIX AUCLMUMINH, MPU N3YYEHUN KOTOPbIX MCMOMb3YIOT Y4eOHbIN MaTepuan
«OCHOBbI TEPMOAUHAMUKIN

CsoicTBa napos,
XWOKOCTEW, TBEPAbIX TEN

M3MepeHne BNaxxHOCTW Bo3adyxa. PacyeT konnyecTBa TennoTbl, HEOOXOAMMOro
AN ocylecTBneHnsa npouecca nepexoda BellecTBa M3 OOHOMO arperaTHoro
COCTOSIHUSA B Apyroe. JKCnepumeHTanbHoe uccrnegoBaHne TensoBbIX CBONCTB
BewecTBa. NpnBegeHne NpUMepoB KanNnUNMsSiPHbIX ABNEHUMN B ObITy, Nnpupoae,
TexHuke. MccnegoBaHne MexaHW4ecKnx CBOMCTB TBepdblx Ten. [NpumeHeHne
PU3NYECKUX NOHATUIA U 3aKOHOB B y4ebHOM MaTepuane npodeccuoHanbHOro
xapakrepa. Mcnonb3oBaHne VIHTepHeTa Ana noucka WHdopmaumm o
paspaboTkax W MPUMEHEHUSX COBPEMEHHbIX TBEPAbIX U  aMOPMHbIX
Marepuanos

3. ANEKTPOOUHAMUKA

OnekTpocTaTtuvka

BbluncrneHve cun  B3aVMOOEMCTBUA TOYEYUHbIX JMEKTPUYECKMX 3apsaos.
BbluncrneHre HanpsikeHHOCTU JNEKTPUYECKOro MOMs OAHOFO M HECKOMbKMX
TOYEYHbIX 3MEKTPUYECKUX 3apsaoB. BelumcneHe noteHUmana anekTpu4eckoro
Nofisi OJHOrO U HECKOJNbKUX TOYEYHbIX 3MEeKTPUYECKUX 3apsaoB. MamepeHue
pa3HOCTM MNOTEeHUManoB. MamepeHue 3HepruyM  SMNEKTPUYEcKoro  nons
3apsHKEHHOro KoHaeHcaTopa. BbluMcrneHve aHeprum anekTpuyeckoro nons
3apsKeHHOro  KoHgeHcatopa. PaspafGoTka nnaHa #  BO3MOXHOW CXeMbl
OEeVCTBUIN 3KCNEePUMEHTanNbLHOro onpeaeneHns areKTPoeMKOCTU KoHaeHcaTopa
N AN3NEKTPUYECKON NPoHMLaemMocTu BelllecTsa. [poBeaeHMe cpaBHUTENbHOMO
aHanusa rpaBUTaLMOHHOIO U 9NEKTPOCTaTMYECKOro none

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx




MO-09 02 07-00A.11.PI1

KMPK BIrAP® ®I'60Y BO «KI'MY»

DUBVKA | C.35/45

lMpoporxkeHue
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XapakTepucTuka OCHOBHbIX BUAOB AEATEeNbHOCTU CTYAEHTOB (Ha ypoBHe
y4eOHbIX AeNCTBUN)

[NoCTOSAHHBIN TOK

M3amepeHne MOoLLHOCTM anekTpuyeckoro Toka. Namepenne 34C n BHYTpeHHero
COMPOTUBMEHUS WCTOYHMKA TOKa. BbIMOMHeHWe pacyeToB cCunbl TOKa WU
HaNpPs>KeHUM Ha ydacTkax anekTpuyeckux uenen. OOGbACHEHWE Ha npumepe
3NEKTpUYECKON LUenu ¢ ABYMs UCTOYHuKammu Toka (O[C), B kakom criyvae
NCTOYHWK SMNEKTPUYECKON IHEPTM paboTaeT B peXrMMe reHepaTopa, a B Kakom
— B pexume noTtpebutens. OnpegeneHne TemMnepaTypbl HUTU HaKanvMBaHMS.
MamepeHne anekTpudeckoro 3apsiga anektpoHa. CHATME BOMbTaMnepHOM
XapaKTEepPUCTUKM avopa. lMpoBeaeHne CpaBHUTENBHOIO aHanusa
NnonynpoBOAHMKOBBIX AMOAOB U TpuoaoB. Mcnonb3oBaHne WHTepHeTa Ans
noucka nHcopmauumn o NnepcrnekTuBax pasBmTus NONynPOBOLHMKOBOWN TEXHUKMN.
YcTaHoBKa  NPUYMHHO-CNeACTBEHHbIX  cBsaA3en. Ob6bscHeHMe  npupoabl
3ANEeKTpMYECcKOro TOKa B MeTannax, 3nekTponuMtax, rasax, Bakyyme MU
nonynpoBsogHukax. [lpumeHeHne anekTponu3a B TexHuke. [lpoBeneHue
CpaBHUTENBHOIO aHann3a HeCaMoOCTOATENBHOIO M CAMOCTOATENBHOIO ra3oBbIX
pa3psgoB

MarHuTHble aBneHns

M3mepeHre MHAYKUMW MarHUTHOro nons. BeluncneHune cun, genicTByOWMX Ha
NMPOBOAHMK C TOKOM B MarHUTHOM none. BeluncneHvne cwn, AencTByOWMX Ha
SMeKTPUYECcKUn 3apad, OBUXKYWMCS B MarHMTHoM none. WccneposaHue
ABMEHWUIN 3NEKTPOMArHUTHOM MHAYKUMKW, CaMOMHAYKUMMW. BbluncnexHuve sHeprum
mMarHutHoro nons. OOGbACHeHMe npuHUMNa [OeNCTBUS 3rnekTpoasuratens.
O6GbsACHeHWe npuHUMNA OeNCTBUS reHepaTopa 3NEeKTPUYecKoro Toka W
3AneKTpom3mMepuTenbHbIX Npubopos. ObbACHEHWe NpuHUMNa AencTBua Macc-
crnekTporpadpa, yckopuTenem 3apshkeHHblx 4actud. OO6bAcHeHue ponu
MarHUTHOro nonss 3eMnM B XKU3HU pPaCTEHWW, >KMBOTHbIX, Yenoseka.
MpuBegeHne npumMepoB MNPaKTUYECKOrO MNPUMEHEHUS W3YYEHHbIX SBNEHUN,
3aKOHOB,

npubopos, ycTponcTtB. [lpoBegeHne CpaBHUTENBHOTO aHanuM3a CBOWCTB
3MeKTPOCTaTUYECKOro, MarHUTHOTO W BUXPEBOIO  3NEKTPUYECKUX  MOMen.
OObsACHeHNe Ha npuMepe MarHUTHbIX SBMEHUN, noyemy UMKy MOXHO
paccMmaTpuyBaTh Kak MeTaguCLMMIIMHY.

4. KOJIEBAHUA U BOJTHbI

MexaHunyeckune
konebaHusa

VccnepoBaHve 3aBMCMMOCTU Nepuoga konebaHuin mateMaTU4eckoro MasiTHvKa
OT €ro AfvHbl, Maccbl U aMmnNnNuTyabl konebaHwii. VccnegoBaHve 3aBMCMMOCTU
nepuoda konebaHwui rpysa Ha MpyXuWHE OT €ro MaccChbl U XXECTKOCTU MPYXMHBbI.
BbluncneHve nepuoga konebaHuini MaTemMaTMYeCcKOro MasiTHUKa Mo M3BECTHOMY
3HaA4YeHWIO ero AnuHbl. BeluncneHne nepuoga konebaHunm rpysa Ha nNpyxuHe no
M3BECTHbIM 3HAYEHUSAM €ro MaccChl U XECTKOCTU NPYXMHbI. BoipaboTka HaBbIKOB
BOCMPVHMMATb, aHanuManpoBaTb, nepepabatbiBaTth " npeabaBnATb
WHpopMaunMo B COOTBETCTBMM C MOCTaBMEHHbIMU 3agadvamu. [lpuBegeHue
npumepoB  aBToKonebaTenbHbIX  MexaHudecknx  cuctem.  [poBeneHue
Knaccudukaumm konebaHumn

Ynpyrne BONHsbI

M3mepeHve AnvMHbI  3BYKOBOW BOMHbI MO  pesynbTatam  HabnogeHun
nHTepdepeHUUn 3BYKOBbIX BONH. HabniogeHve u 0O6bsACHEHME SABnEHUn
nHTepdepeHuUn 1 andpakumm MexaHm4ecknx BonH. MNpeacrasnexHve obnacrew
NPUMEHEHU ynbTpasByka M MNepcrneKkTUBbl ero UCNOoNb30BaHUSA B PasnUYHbIX
obnactax Hayku, TeXHUKM, B MeauumHe. WM3noxeHme CyTU 3KONOrMYECKMX
npobnemM, cBA3aHHbIX C BO3AENCTBUEM 3BYKOBbIX BOMTH Ha OpraH1M3M YyenoBeka

OneKTpoMarHuTHble
KoneobaHusa

HabntogeHne ocumnnorpamm rapMoHUYeckux kKonebaHui cunbl Toka B LLEMW.
M3mepeHne 3nekTpOoeMKOCTU KoHAeHcaTopa. WamepeHne UWHOYKTUBHOCTb
KaTyLUKW. MccneposaHne — siBNeHUs ANEeKTPMUYECKOro pe3oHaHca B
nocnegosatenibHon uenu. [lpoBegeHMe aHanorum mexagy duandeckumm
BENUYMHAMM, XapPaKTepU3YLWNUMM  MEXaHUYECKYID U 3MEKTPOMarHUTHYH
konebartenbHble cUCTEMbl. PacyeT 3HayeHun cunbl TOKa W HanpsbkeHUs Ha
aneMeHTax Uuenu nepemMeHHoOro Toka. MccnegoBaHwe npuHUMNA AOENCTBUSA
TpaHcdopmaTtopa. WccneposaHue npuHuMna  OeuncTBus reHepartopa
nepemMeHHoro Toka. Mcnonb3oBaHne WHTepHeTa Onsi noucka mHgopmaumm o

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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| coBpemeHHbIX cnocofax nepeaayn aNeKTpOSHeprumn

MpoposkeHue

CopepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AEATENIbHOCTU CTYAEHTOB (Ha ypoBHe
y4eOHbIX AeNCTBUN)

OneKkTpoMarHuTHble
BOJTHbI

OcyulectBneHne paguonepegayn un paguonpuema. WccnegosaHue CBOWCTB
AMEKTPOMArHUTHbIX BOMH C MNOMOLWbLI MobunbHoro TenedoHa. Passutue
LEHHOCTHOrO OTHOLUEHUA K W3y4aeMbiM Ha Yypokax uU3nKn oOBbekTam U
ocBavBaeMblM Bugam gestenbHocTn. O6bsicCHEHME NPUHLMMMANBLHOMO pasnuyns
NpUPOAbI YNPYrMX N 3NeKTPOMarHUTHbIX BOSH. V3noXeHne cyTn 3KONornyeckux
npobnem, CBSA3aHHbIX C 3MEKTPOMarHUTHbIMKM KonebaHmsMm ©n  BOSTHAMMW.
OO6bsACHEHNE PONM 3MEKTPOMArHUTHbIX BOJNIH B COBPEMEHHbIX MCCIeoBaHUSAX
BceneHHon

5. OMTUKA

Mpupona ceeta

lMpumMeHeHMe Ha npakTUKe 3aKOHOB OTPaXKEHWUS M MperioMmsieHuns cBeTa npu
peweHnn 3agad. OnpegeneHve cnekTpanbHbIX FPaHWUL YYBCTBUTENBHOCTU
YernoBeYyeckoro rnasa. YMeHve cTpouTb M30bpaxkeHus npeameToB, AaBaeMmble
nnH3amn. PacuyeT paccTtosHusa OT NuH3bl 00 u3obpaxeHus npegmeta. Pacyet
ONTUYECKON CUMbl  NUH3bl.  MI3mMepeHne (POKYyCHOro pacCTOAHMS  JIMH3bI.
VicnbiTaHne mogenen MMKpockona 1 Teneckona

BonHoBble CcBOMCTBA
cBeTa

HabntogeHve saBneHns nHTepdepeHLnn aNeKTPoOMarHuTHbIX BonH. HabnoaeHne
ABneHns  andpakuun  9neKkTpomarHuMTHblX BonH. HabniwogeHne sBneHus
nonapusaunmn aneKTpoMarHUTHbIX BOSH. laMepeHne AnvHbl CBETOBOWM BOJMHbI MO
pesynbTatam HabnwpeHusa AsBneHus nHTepdepeHuun. HabnogeHve asnexHus
avndpakumn ceeta. HabniogeHne sBneHus nonspusauuyM M gucnepcumu cBeTa.
Mouck pasnuumi n cxoacTBa Mexay AWPPaKUMOHHBIM U OUCMEPCUOHHBIM
cnektpamu. NpuBegeHne NpMMepoB NOSIBNEHNS B NPUpoAe U UCNOMb30BaHNsA B
TEXHVKE SABMEeHWN uHTepdepeHunn, Andpakumm, nonapusauum 1M gucrnepcun
ceBeta. [lepeuncrneHve MeTOAOB MNO3HAHMSA, KOTOPbIE WCMOMb30BaHbl MpK
N3yYeHWM yKa3aHHbIX SBNEHUN.

6. ANIEMEHTbI KBAHTOBOW ®U3UKU

KBaHTOBas onTuka

HabniogeHne  cotoanektpudeckoro  addekta. OOBbACHEHME  3aKOHOB
CtoneToBa 1 gaBneHuWs cBeTa Ha OCHOBE KBAHTOBbIX NMpeacTaBneHun. Pacyer
MakCUMarnbHOW KUHETUYECKOW 3HEepPruuM 3reKTPOHOB Mpu (POTOINEKTPUYECKOM
acbdekte. OnpegeneHne paboTbl BbIXOA4a 3NEKTPOHa MO rpadouky 3aBMCMMOCTU
MakCcumMarnbHOMW KWHEeTUYECKOW aHeprum (OOTOINEKTPOHOB OT 4acToTbl CBeTa.
MamepeHune paboTbl Bbixoda anekTpoHa. lNepevncneHune npubopos ycTaHOBKU, B
KOTOpbIX nNpumeHsaeTca 06e3 MHepuMoHHOCTb doToaddekTa. OOBACHEHME
KOPMyCKyNSAPHO-BOIHOBOrO Ayanuama CBOWCTB (poToHOB. O6bsCHeHMe ponu
KBaHTOBOW ONTWUKM B Pa3BUTUN COBPEMEHHOW PU3UKN

dusnka atoma

HabniogeHve nuHenyatbix cnekTpoB. PacuyeT 4acTtoTbl W ONWHbI  BOSIHbI
ncnycKkaemMoro cBeTa npu nepexoae atoma BoOAopoda U3 O4HOro CTauMoHapHoOro
cocTosHMa B gpyroe. OObsCHEHME NPOUCXOXAEHWS NWHeN4YaToro cnekrpa
aToma BoJopoda M pas’nuuUA  NMHenYaTbiX CMEeKTPOB PasfnMYHbIX ra3os.
WccneposaHve nuHenyartoro cnektpa. WccnegosaHnve npuHumna paboThl
NIOMUHECUEHTHOM namnbl. HabnogeHne n ob6bsACHEHVME npuHUMNa OercTBUs
nasepa. lNpuBegeHne nprumepoB UCNONb30BaHUA fasepa B COBPEMEHHOMN Hayke
n TexHuke. Wcnonb3oBaHne WHTepHeTa Ana noucka uHdopmauum o
nepcnekTuBax NpumeHeHuss nasepa. BeiumvcneHve BonHel Ae bponnsa yactuupl ¢
N3BECTHbLIM 3HaYEeHMEM UMNYIbCa.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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lMpoporxkeHue

CopepxaHue oby4eHuns

XapakTepucTuka OCHOBHbIX BUAOB AEATeNIbHOCTU CTYAEHTOB (Ha ypoBHe
y4eOHbIX AeNCTBUN)

dun3nka aToOMHOro sgpa

HabniogeHne TpekoB anbda-yactuy B kamepe BunbcoHa. PeructpuposaHue
SOEPHbIX U3NydeHWn C nomMolblo cuyeTdmka [evrepa. Pacyet aHeprum cBA3u
aTomHbIX agep. OnpefeneHve 3apsga M MaccoBOro 4yucrna atoMHOro sapa,
BO3HMKaIOLLEro B pe3ynbTaTe paguoakTMBHOrO pacnaga. BeluvcneHue aHepruw,
ocBoboxaatollencs npyu pagumoakTMBHOM pacnage. OnpegeneHne npogykToB
A0epHON peakuun. BelumcneHve asHepruv, ocBoboxgalollencss npu S4epHbIX
peakuusix. [NoHMMaHne NpeumyLLeCTB U HE4OCTATKOB MCMNOMNb30BaHNST aTOMHOM
SHEPTMN W WOHUBVPYIOLUMX U3MYYEHUA B MNPOMBILWIIEHHOCTHN, MeauUMHe.
M3noxeHne CyTu 3KOmoruMyeckux npobnem, cBA3aHHbIX € Guonornyeckum
OencTBMeM  paamMoakTUBHbIX — M3nydyeHun. [lpoBegeHne  knaccudmkauum
aneMeHTapHbIX YacTuy, No Mx (puM3MdecknMm xapakrtepuctukam (macce, 3apsay,
BPEMEHW XWU3HWU, CMUHY M T. A.). [TOHUMaHWe LEeHHOCTEeNW Hay4YHOro no3HaHus
Mupa He BooOLe Ans YenoBeyecTBa B LeNOM, a Ang Kaxaoro obyyarowerocs
NNYHO, LIEHHOCTEN OBMadeHnsi METOAOM HAy4HOro MO3HAHUA ANsi OOCTWDKEHUS
ycrnexa B nwoboM BuAae npakTnyeckonm pesarenbHoctu. [peacrtaBnenne o
XapakTepe YeTblpex TUNOB PyHAAMEHTANbHbIX B3aUMOAEACTBUIA 3fIEMEHTaPHbIX
yacTuy B Buge 1abnuubl.

7. 3BONIIOLNA BCENIEHHOMU

CtpoeHve wn passutve | HabniogeHne 3a 3Besgamu, JlyHow n nnaHeTamu B Teneckon. Habnwogenue
BcenenHon COMHEYHbIX MNHATEH C MNOMOLUbK TEneckona W CONHEYHOro  3KpaHa.
Wcnonb3oBaHue NHTepHeTa Ans novcka n3obpaxeHnn KOCMUYECKMX OOBEKTOB U
nHpopmaumm 06 wux ocobeHHocTsix OO6cyxoeHne BO3MOXHBLIX CLeHapueB
aponounn BceneHnHon. Ucnonb3oBaHne VHTepHeTa Ansg noucka COBpPEMEHHOW
nHdpopmaumm o passutum BceneHnHon. OueHka uHOpmMauumM € nNos3vuun ee
CBOWICTB: JOCTOBEPHOCTU, OB bEKTUBHOCTU, MOJHOTHI, aKTYanbHOCTU U T. 4.
Osonouns 3Be3q. | BolumcneHnne aHeprum, ocsoboxpatowencs npu TepMosiAepHbIX  peakumsx.
lvnoTtesa dopmynupoBka npobnem TepmosgepHon 3HepreTukn. OBbscCHeHMe BNUSHUSA
NPOUCXOXOEHUSA COMHEeYHOW akTMBHOCTM Ha 3emmno. [loHMMaHue ponmu  KOCMUYECKUX
ConHe4Hon cuctemsl NCCrnegoBaHUM, WX HayvyHOTO W 3KOHOMMYECKOro 3HadeHust. OO6cyxaeHue

COBPEMEHHbIX TUMOTE3 O NPONCXOXOAEHUN CornHeYyHon cucTemsl

8. OCHOBbI CMELMANBHOWU TEOPUU OTHOCUTENBHOCTU

OcHoBbI crneyuvanbHomn
TEOPUN OTHOCUTESTIbHOCTU

Ob6bscHeHne 3HauumocTn onbita MankenscoHa- Mopnu. ®opmynupoBaHue
noctynatoB. O0bsAcHeHWe addekTa 3ameaneHuss BpemeHu. PacdeT aHeprum
MoKosi, MMMNyrnbca, 3Heprum cBoOoOHOW 4YacTuubl. BbipaboTka HaBbIKOB
BOCNPUHMMATb, aHanuampoBaTb, nepepabarbiBaTbh " npenobsBNATb
MHGOPMAaLIMIO B COOTBETCTBMM C NOCTABIIEHHLIMU 3a4a4aMMu.

8 YYEBHO-METOANYECKOE "

MATEPUAINNIbHO-TEXHUYECKOE

OBECMNEYEHUE NPOrPAMMbI YYEEHOWU OUCLUUMITNHBI « PU3UKA»

Hanunune nomeweHnin: Ne 2305 kabnHeT punanku.

O6opynoBaHne yyebHoro kabuHeTa:

KomnnekT mebenu anga ydyebHoro npouecca.

Cpenctea obOydenusa: [ocka knaccHas,

NH(OPMAaLMOHHbIE CTeHAbl, Y4eOHble

npubopbl 1 06opyaoBaHme A5 BbINOSIHEHUS NnabopaTopHbIX paboT:

Habop nabopaTopHbIN «ONTUKa»
Habop nabopaTopHbI «3NEKTPUYECTBO»
Habop no anekTponuay (nabopaTopHbIn)

HaGop npyXuH ¢ pa3annMyHON XeCTKOCTbIO

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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— Habop pesnctopos

— JNNabopaTopHbIt Habop «MccrneaoBaHMe M30NPOLIECCOB B ra3ax»

— Habop koHaeHcaTopoB

— Habop «kpuctannusauus»

— Habop rpy3oB no mexaHuke

— [llepekntoyaTeny OAHOMOMOCHbIE

— lNpubop ans namepeHnss OnvHbl CBETOBOM BOSHbI C HABOPOM ANMPaAKLUNOHHbBIX
peLueTok

— Peoctat-noTeHumomeTp (nabopaTtopHbIn)

— Cnupanb-pe3uncTop

— CrakaH oTnmBHON (NabopaTopHbIN)

— Undposon nameputensHbii npnbop

— WTtatme ana poHTanbHbIX paboT

— Pblyar-nuHenkn nabopaTtopHble

— AmnepmeTpbl nabopaTtopHble

— BonbTtmeTpbl nabopatopHble

— Becbl ¢ pasHoBecamu

— Bblkniovatenun ogHONOMOCHbIE

— [OnHamomeTp nabopaTopHbIN

— WcToYHrKkn nutaHmsa

— Katywka-mMoToK

— KomnnekT no anektpogMHamuke

— Komnnekt nposoaos

— JNabopaTopHbIi Habop «reoMeTpuyeckas onTUKay

— JNNabopaTopHbIi HABOp «MarHeTU3M»

— JlabopaTopHbIn HAOOP «3NEKTPUYECTBO»

— OnekTpomarHuT pa3bopHbI C geTansamm

— Marnutbl nonocossklie (napa)

— MunnuamnepmeTp nabopaTopHbIN

— [eMoHCcTpaunoHHbIe NpUbopsbI:

— Habop no 9nekTponusy 4EMOHCTPALMOHHbIN

— Habop 4eMOHCTPaAUNOHHbIN «3NEKTPUYECTBO 1»

— Habop eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 4»

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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— Habop «MarHuTHoe none 3emnm»

— Habop ons gemMoHcTpaunmn CnekTpoB NOCTOSAHHBIX MArHUTOB

— Habop ons gemMoHcTpauun cnekTpoB NOCTOSAHHBIX TOKOB

— AunHamomeTp (4eMOHCTPaLMOHHBINT0H)

— MaHomeTp eMOHCTPaAUNOHHbIN

— Pblvar- nMHenka geMoHcTpaunoHHas

— lMpunbop ons geMoHCTpaunn gaBneHNsa BHYTPU XXUAKOCTU

— Tpybka ona 4eMoHCTpaunm KOHBEKLNN

— [urpomeTp NCMXpoMeTpuU4eCcKun

— [Npunbop ons geMoHCcTpaunmn gaBneHnsa BHYTPU XUOKOCTH

— [Npubop ons gemMoHcTpauun TenIONPOBOLHOCTY Ten

— [Mpnbop onsa geMoHCTpaL My ra3oBblX 3aKOHOB

— Tpybka ona 4eMOHCTpaunmn KOHBEKUUN B XXNOKOCTH

— [Mpunbop onsa npeBpaLleHns CBETOBOW SHEPrnm

— MawwuHa anektpodopHasd

— lMpubop p[na [emMoHCTpauum 3aBUCUMOCTM  COMPOTMBIIEHUS MeTanna oT
Temnepatypbl

— Mpnbop ANa AemMoHCTpauuMM 3aBUCMMOCTU COMPOTUBIIEHUS MPOBOAHWKA OT

ANUHBI, CeYeHusl, maTepuana.

MHpopMaLnOHHbIE CTeHADI:

LUkana ANNIEKTPOMAarHMTHbIX BOJTH

MexxgyHapogHasi cuctema eamHu, (cun)

MpuctaBkun gns obpasoBaHMin KpaTHbIX U A0SbHbIX € AUHWULY
— dusmnyeckme nNocTosaHHbIe

— Tabnuuya xum. AnemenToB [1.. MeHpeneeBa

Tabnuubi:

1.0OcHOBHbIE hOPMYIbl MOSIEKYNAPHON OU3NKK
2.["'a3oBble 3aKOHbI. YpaBHeHue KnanenpoHa
3.0nekTpusaums Ten

4.3neKTpocTaTuka. 3aKOH KyrioHa
5.[0enMmocTb 3nekTpu4eckoro 3apsia

6./\CTOYHVKM 31IEKTPMUYECKOro TOKa

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
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7.ONeKTPUYECKN TOK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma ansa yyacTka uenu

10.MOCTOSAHHBIN TOK. DNEKTPUYECKOE HaNpsKeHne

11.PaboTta 1 MOLLHOCTb 3NEKTPUYECKOrO TOKa

12.MNocnepoBaTenbHOEe coeanHEHME NMPOBOAHMNKOB

13.MapannenbHoe coeanHeHne NPOBOAHUKOB

14.MarnutHoe none. Cuna amnepa. Cuna JlopeHua

15.KonebaHuns. YpaBHeHNE rapMOHNYECKOro KonebaHus

16.CBoboaHbIe anekTpuyeckne konedbaHna. KonebatenbHbln KOHTYP
17BbIHY>XOEHHbIE 9NeKTpoMarHMTHble konebaHus

18.BonHoBble cBoncTBa cBeTa. MHTepdepeHums. Aundpakums
19.M'eomeTpunyeckas ontuka. OTpaxkeHue ceeTa. [Npenomnenune ceeta. JInH3bI
20.PoToadhdhekT

21.MpsamonuHenHoe asmxeHne OcHoBHble hopmynbl CBo6oaHOE NageHue
22.[lInHamuka. BTopon 3akoH HblOTOHa

23.[1BmxxeHne Ten nog AeNcTBUEM CUTbl TSHKECTU

24 .3aKoHbl COXpaHEeHUs1 B MEXaHUKe

HarnsgHble nocobus:

— Mogenb geuratens (nabopartopHas)

— Mopgenb gBuratens BHyTPEHHEro CropaHus

— Mogenb «kpucTannmyeckas pelueTka noBapeHHOW conmy
— Mopgenb «3nekTpoMarHMTHOro pene»

— Mogenb ana geMoHcTpauuim NMMHUA MarHUTHOIO Noss

MynbTumeguiiHoe obopypoBaHue: Tenesu3op, DVD — npouvrpbiBaTenb, NPOEKTOP
KOMMbloTEP.

Buoeoteka:

OnekTtpocTaTtuka (Il pasgen).

MocTosiHHbLIN anekTpudecku Tok (Il pasgen).

OnekTpomarHntTHas nHaykums (Il pasgen)

— leomeTpudeckas ontuka. JInHsel. (Il pasgen)

OnekTpomarHnTHbele konebanus. (Il pasgen).
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AnekrtpomarHuTHbele BonHbl (Il pasgen).

KeaHTOBbIe aABneHus (IV pasgen).

N3nyyeHus n cnektpol (IV pasgen).

3neKpr-|eCK|/||7| TOK B pa3HbIX cpefax

MporpammHoe obecneyveHne: Microsoft Volume Licensing Service Center, Koa
cornawenna V9002148, c¢ 30.06.2016 no 30.06.2022r; JIMueH3MOHHbIM cepTudukaT
Ne17EO-171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no
13.03.2020 r

PEKOMEHOYEMAA NUTEPATYPA
Ona ctyaeHToB:

®upcos, A. B. dumsuka gnsa npodeccum M cneunanbHOCTEN TEeXHUYECKOro wu
€CTECTBEHHO-Hay4YHoro npodunen [OnNekTpoHHbIM pecypc] : yy4ebHuk / A. B. ®upcos ;
pea. T. N. TpodbumoBa. - 1-e u3a. - OnekTpoH. AaH. - Mocksa : Akagemust, 2017. - on-line.

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

Tpodumosa, T. N. Kypc ¢umsmnkn ¢ npumepamu pelueHuss 3agad [OneKTPOHHbIN
pecypc]:B2T1.T.1/T.WN. Tpocdumona. - M. : KHOPYC, 2017

Tpodumosa, T. N. dusmnka ot A go A (ona ccy3oB) [ONeKTPOHHbIA pecypc] :
cnpaBoyHuk / T. W. Tpocpnmosa. - M. : KHOPYC, 2016

TpodumoBa, T. W. Dusmka: Teopus, peweHne 3agad, nekcukoH (Cr1O)

[OnekTpoHHbIN pecypc] : cnpaBoyHoe udganHne / T. N. Tpodumosa. - M. : KHOPYC, 2016

Ona npenopaBaTtenen:

1. KoHctutyuma Poccurckon degepaumm (NpuMHSATa BCEHAPOLHbLIM rofiocoBaHUEM
12.12.1993) (c y4eTOoM NOMPaBOK, BHECEHHbIX eaepanbHbIMU KOHCTUTYLMOHHBIMMU
3akoHamun P® o nonpaskax kK KoHcTuTyumm P® ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne
7-OK3) // C3 P®. — 2009. — Ne 4. — CT. 445.

2. QepepanbHbIn 3akoH 0T 29.12. 2012 Ne 273-03 (B pea. heaepanbHbiX 3aKOHOB
ot 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-d3, ot 02.07.2013 Ne 170-03, ot
23.07.2013 Ne 203-®3,01 25.11.2013 Ne 317-93, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-®3, o1 05.05.2014Ne 84-d3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-93, c

n3M., BHeceHHbIMK PefepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-93) «O6 obpasoBaHuu
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B Poccunckon degepaunny.

3. lMpukaz MwuHuctepctBa o6pasoBaHna u Haykm PO «O6 yTBepxgeHum
denepanbHOro rocyaapcTBeHHOro obpasoBaTernbHOro cranHgapta cpefHero (MOfiHoro)
obuiero obpasoBaHusa» (3apernctpmpoaH B MuHiocte PO 07.06.2012 Ne 24480).

4. Tpukas MnHobpHaykm Poccum ot 29.12.2014 Ne 1645 «O BHECEHUM U3MEHEHUI
B Mpuka3 MuHnctepctea obpasoBaHusa n Haykn Poccuinckon ®egepauum ot 17.05.2012 Ne
413 “O6 yTtBepxaeHun depepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa
cpegHero (nosiHoro) obuiero obpasoBaHUNA”».

5. Tlpukasd MuHuctepctea obpasoBaHus u Haykm P® ot 31 gekabpa 2015 r. N
1578 "O BHECEeHuu N3MEHeEHNN B deaeparnbHbIn rocyaapCTBeHHbIN
obpasoBaTtenbHbli  CTaHAApT cpedHero obuwero obpasoBaHUs,  YTBEPXKOEHHbIN
npukaszom MwuHucTepcTBa obpasoBaHus n Haykm Poccuinckon Pepepauum ot 17 mas
2012 r. N413"

6. lMucbmo [enaptameHTa rocygapCTBEHHOM MNONMUTUKM B cdepe MOAroTOBKU
paboumnx kagpos n ANO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauuu
no opraHusaumm nonyvyeHus cpegHero obuwiero obpasoBaHus B npegenax OCBOEHMS
obpasoBaTenbHbIX NporpamMm cpegHero npodgeccuoHanbHoro obpasoBaHuMst Ha 6ase
OCHOBHOro obuiero obpasoBaHna ¢ y4eTom TpeboBaHnn heaepanbHbiX rocy4apCTBEHHbIX
obpasoBaTenbHbIX CTaH4APTOB M NONy4YaeMon Npodeccun Unm cneunansHoOCTU CpeaHero
npoeccrnoHanbHOro obpasoBaHNA».

7. lNpumepHaa ocHoOBHaa obpasoBaTenbHass nporpamMmma cpegHero obuiero
obpasoBaHnga, ogobpeHHass  peweHvem  defepanbHoro  y4ebHO-MeToguMyeckoro
o0beanHeHus no obwemy obpaszoBaHuto (MPoTokon oT 28 utoHs 2016 r. Ne 2/16-3).

8. depepanbHbii 3akoH oT 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyxatoLlen
cpeabl» (B pea. ot 25.06.2012, ¢ uam. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr.
133.

MHTepHeT- pecypchl:

1. www.fcior.edu.ru (PegepanbHbin LEHTP WHMOPMALMOHHO-0Opa3oBaTeNbHbIX

pecypcoB).

2. www.dic.academic.ru (Akagemuk. CrioBapu 1 aHUMKNoneagnm).

3. www.booksgid.com (Books Gid. 3nekTtpoHHasa 6ubnuoTteka).

4. www.globalteka.ru (Tnobanteka. [nobanbHag ©OubnmnoTeka Hay4YHbIX

pecypcoB).
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5. www.window.edu.ru (EanHoe okHO JocTyna K obpa3oBaTtesnbHbIM pecypcam).

6. www.st-books.ru (Jlydwas yyebHasa nutepartypa).

7. www.school.edu.ru (Poccuiickun obpasoBaTenbHbli nopTtan. [JoCTynmHOCTb,

Ka4yecTBo, 3(p(PEKTUBHOCTD).
8. www.ru/book (3OnekTtpoHHast GubnmoteyHas cuctema).

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

dusuka).

10. www.school-collection.edu.ru (Eounas Konnekuus LMdPOBbIX

obpasoBaTenbHbIX PECYPCOB).
11. https//ffiz.1september.ru (y4ebHo-meTOoaMYecKkas raszeta «Pusunka).

12. www.n-t.ru/nl/fz (Hobenesckune naypeaTtbl No puUsnke).

13. www.nuclphys.sinp.msu.ru (AaepHas domsnka B IHTepHeTE).

14. www.college.ru/fizika (MogroToBka k EIM9).

15. www.kvant.mccme.ru (Hay4HO-NonynsApHbI PrU3MKo-maTeMaTUYECKUA KypHarn

«KBaHT»).

16. www.yos.ru/natural-sciences/html (ecTecTBEHHO-HaY4YHbIN  XXypHan Ans

mMonogexm «lMyTb B HayKy»).

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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9 MNAHUPYEMbIE PE3YJIbTATbI U3YHYEHUA YHYEBHOIO NMPEAMETA

KoHTponb 1 oueHka  pe3ynbTaTOB  OCBOEHUS  y4ebHOM  OUCUMNMMWHBI

ocyulecTBndeTcd npenogasatesieM B rpouecce npoeeaeHunda TeCTUpOoBaHUA, a TaKkKe
BbINMOJTHEHNA

obyyatowmmmcs  nabopaTopHbix paboT, MHAMBMAYanbHbIX  3a4aHuN,

nccnefoBaHnK, NPOMEXYTOYHOW aTTecTauum.

Pe3ynbTatbl 06y4eHus

lMpeameTHbIE

PopmMbl U MeToAbl KOHTPONS U OLIEHKU pe3ynbTtatoB

CMbICNT  MOHATUIN:  U3NYECKOe SIBNEHME, 3aKOH,
rmnoTtesa, Teopus, BeLLecTBO, none, BOrHa, (POTOH,
aToMm, aTOMHOe f4po, NnaHeTa, 3Be3ga, ManakTuka,;

oby4eHus
Onpoc  (MHAMBUAYanbHbBIA,  POHTaNbHbLIN),  NWCbMEHHas
npoBepka, TecTupoBaHue, nposepka BbIMOMHEHNS

BHEAYAMTOPHON CaMOCTOATENbHON paboThbl; 3K3aMeH.

CMbICn PU3NYECKUX BENUYUH: CKOPOCTb, YCKopeHue, | Onpoc  (MHAMBMAYanbHbIN,  (OPOHTanbHbLIA), MNUCbMEHHas
macca, cwna, WMNynbC, 3Heprus, TemnepaTtypa, | NpoBepka, TecTupoBaHue, nposepka BbINONTHEHUS
3apsag v TA. BHeayANTOPHON CaMOoCTOSITENbHON paboTbl; 3K3aMeH.

Cmbicn  usmyecknx  3akoHoB:  «MexaHukny, | Onpoc  (MHAMBMAYyanbHbIA, (OPOHTaNbHbLIA), NUCbMEHHas
«TepMoaguHaMUKN Y, «OneKkTpoaHaMUKNY, | NPOBEPKa, TecTupoBaHue, nposepka BbIMOMHEHNS
«KBaHTOBON (hU3UKNY; CaMOCTOATENBHON PaboThbl; SK3aMEH.

Bknag poccuicknx M 3apybexHbiX  ydeHbix, | Onpoc  (MHOMBUAYyanbHbIA, (POHTanbHLIA), MUCbMEHHas
OKasaBLIMX Haubonbluee BAMSHWE Ha pas3BuTME | NPOBepKa, TecTupoBaHue, nposepka BbINONTHEHUS
PU3nKN. BHEAYAMTOPHbIX CaMOCTOATENbHOM paboTel; pabota Ha

NHTEePaKTUBHbIX 3aHATUAX. 3K3aMEH.

OcCBOEHHbIe YMeHuUsA:

OnucbiBaTb U 06BACHATL PU3NYECKNE SBMEHUA U
CBOWCTBA Ten;

OemoHcTpauus,
9K3aMeH.

MHOMBMAYANbHOE BbIMNOSIHEHWE  3aaHWiA;

Mp1BOANTL NPYMEpPbI NPAKTUYECKOTO NCMOMNb30BaHNS
PUINYECKNX 3HAHWN;

KOHTpOJ‘Ib BbINOSIHEHUSI CAMOCTOSATENbHbIX 3a4aHNA; 3K3aMEH.

OTnuyatb rmnoTesbl OT Hay4HbIX OTKPbITUR;

Onpoc  (VHOMBMAYanbHbIA,  POHTANbHLIN),
npoBepkKa, TecTupoBaHue, npoBepka
CaMOCTOATENbHON PaboThl; 3K3aMEH.

NMMCbMEeHHasdA
BbINMOJIHEHNA

MpUMeHATL MONyYeHHble 3HaHUS Ans  pelleHus
dunsmyecknx 3agav;

KOHTpOJ‘Ib BbINOSIHEHUSI CAMOCTOSATENbHbIX 3a4aHNA; 3K3aMeH.

Onpepnenatb xapaktep M3MYecKoro npouecca no
rpaduky, Tabnuue, popmyne;

Onpoc  (VHAMBMAYanbHbIN,  POHTANbHLIN),
npoBepKa, TECTUPOBaHWE, 3K3aMeH.

NMMCbMEeHHasda

Mcnonb3oBaTtb nabopaTopHOe M AeMOHCTPaLMOHHOE
obopyaoBaHue;

[MpoBepka BbINOSTHEHUSA CAMOCTOSTENBHON paGOTbI; 9K3aMeH.

N3amepaTb paa dusmdecknx BenuuuH, npeactaenas | Onpoc  (MHAvMBMAyanbHbIA,  (PpoHTanbHbIN), paboTa Ha

pes3ynbTaTbl UBMEPEHUS C YYETOM MX NOTPELLHOCTEN; | UHTEPaKTMBHbIX 3aHATUSAX, 9K3aMEH.

[denaTb BbIBOObI Ha OCHOBE 3KCnepumeHTanbHbix | Onpoc  (MHAMBWAYanbHbIA,  POHTanNbHbINA), NUCbMEHHast

OaHHbIX; npoBepka, TecTupoBaHue, nposepka BbINOMHEHNSA
BHeayaAWTOPHbIX camocTosTenbHon paboTel; pabota Ha
WHTEPAaKTMBHbIX 3aHATUAX, IK3aMEH.

Wcnonb3oBaTe nprvobpeTeHHble 3HaHus M ymenus B | Onpoc  (MHAMBMAYanbHbIA,  (OPOHTamMbHbIN), MUCbMEHHas

npaKkTU4yeckon OeATenbHOCTM U NOBCEOHEBHOW | NpOBepka, TecTupoBaHue, nposepka BbINOMHEHNS

XKN3HU: BHEAYAMTOPHBIX CaMOCTOATENbHOW paboTel; pabota Ha

a) ansa obecneyeHus 06€e30MacHOCTU | MHTEPAKTUBHbIX 3aHATUSAX, SK3aMEH.

XN3HEAeATENbHOCTH,

6) OLEeHKM BNWUAHMS Ha OpraHu3M YernoBeka u apyrue

OpraHn3Mbl 3arpsa3HeHUs OKpyxatoLLen cpeal,

B) pauMOHanbHOro MpUpPOAONONb30BaHMUA M 3aLLUThbl

OoKpyxaroLen cpegpl

BocnpyHumatbe M Ha OCHOBE MOMyyYeHHbIX 3HaHuW | Onpoc  (MHOMBWAyanbHbIA,  (OPOHTAmNbHLIA), MUCbMEHHas

CaMOCTOSTENbHO oueHuBaTb nHopMaumio, | NpoBepka, TecTupoBaHue, npoBepka BbINONTHEHUS

cogepxauytocss B coobuweHnax CMWU, WHTepHeTe,
Hay4HO-NONYNSAPHbIX CTaTbsAX.

CaMOCTOATENbHON paboThbl; 3Kk3aMeH.

10 CBegeHunA o paboyen nporpamMme U ee CorfnacoBaHuUm

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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Paboyass nporpamma no yyebHon aucumnnuHe OOL.11  «Pusmkar
npeacrasnsetr cobor KOMMOHEHT OCHOBHOM O6Gpas3oBaTenbHOM NporpamMMbl CpegHero
npodpeccnoHanbHoro obpasoBaHus no cneuyuansHoctTn 09.02.07 WMHdopMaLNOHHbIE
CUCTEMbBI N NPpOrpaMMmnpoBaHue.

Pabouvas nporpamma paccmoTpeHa n ogobpeHa Ha 3acefaHumM MeTOLNYECKON KOMUCCUN

«MaTemaTtukm n ousnkmny.

MpoTtokon Ne 9 ot «18» masa 2022 .

lNpencepaTtens MeToaNYECKOM KOMUCCUM /E.A.PycakoBa/.

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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