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1. NOACHUTENBbHAA 3ANMUCKA

Mporpamma obuieobpasoBaTtenibHON y4yebHOn gucumnnvHbl «Puamka» npegHasHa-
YyeHa Ansa n3yyveHnsa B obpasoBaTenbHbIX OpraHn3auunsax, peanuayowmx obpasoBaTesnbHyo
nporpammy cpegHero obuiero obpasoBaHunsa B npegenax 0CBOEHUs OCHOBHOM NMpodyeccmo-
HanbHoW obpasoBatenbHon nporpammbl CIMO (OMOIM CIr10O) Ha 6a3e ocHOBHOro obuiero
obpa3oBaHns NpU NOAroTOBKE CrNeumManmcToB CpeaHero 3seHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpeaHero obuiero obpaso-
BaHWs, NpeabsBisieMbIX K CTPYKTYpe, COAEePXXaHUIo 1 pe3yrnbTaTaM OCBOEHUS y4yebHon anc-
LUUNSINHBI.

C yyeToMm npumepHon nporpammbl obueobpasoBaTenbHON y4ebHON ANCLMMINHBI
«dunsmnka» anga npodeccnoHarnbHbiX 06pa3oBaTenbHbIX OpraHn3aunin, peKoMeHO40BaHHOM
depepanbHbIM rocyAapCTBEHHbIM aBTOHOMHbBIM yupexaeHnem «PefeparnbHbli MHCTUTYT
pa3BuTus obpasoBaHua» (PrAY «PUPO») B kayecTBe NpUMEPHON NporpaMmbl 4N peanu-
3aummn OCHOBHOW NpodeccnoHanbHon obpasoBaTtenibHon nporpammbl CINO Ha 6a3e ocHoB-
Horo obuiero o6pasoBaHna ¢ NonydYeHnem cpegHero obwero obpasoBaHus.

«®Pusnka», B cCOOTBETCTBUN C PekomeHaaumsiMm no opraHusaumm nosiydeHnsa cpeg-
Hero obulero obpasoBaHus B Npeaenax ocBOeHUs obpasoBaTenbHbIX NporpaMmm cpeaHero
npodpeccnoHanbHoro obpasoBaHnsa Ha 6ase OCHOBHOro obuiero obpasoBaHUsA C y4ETOM
TpeboBaHun heaepanbHbIX rOCYAapCTBEHHbIX 0Opa3oBaTesbHbIX CTAHAAPTOB M Nosyyae-
MOM npodeccun unum cneumanbHOCTU cpegHero npodeccmoHanbHOro obpasoBaHus
(nmcbmo [lenapTameHTa rocyaapCTBEHHOM NONUTUKM B cdhepe NOAroTOBKM pabounx kagpos
n OMNO MuHobpHaykmn Poccum ot 17.03.2015 Ne 06-259).

CogepxaHue nporpammbl «Pusmka» HanpasreHO Ha AOCTUXKEHWEe credyroLwmnx ue-
nen:

- OCBOEHME 3HaHUM 0 PyHOaMeHTarbHbIX PU3MYECKMX 3aKoHaxX U NpuHUMnax, fexa-
LLIMX B OCHOBE COBPEMEHHOM (PM3MYeCKon KapTUHbI MUpa; Hanbonee BaXXHbIX OTKPbITUAX B
obnactn u13mnkKn, okasasLUMX onpeaensioliee BAUSAHNE Ha Pa3BUTUE TEXHUKU N TEXHOSO-
rmn; MmeTofax Hay4yHoro No3HaHMst NPUPoabI;

- OBflafieHne yMeHUsiM1 NpoBOANTb HABNIOAEHWS, NNAHNPOBaTb M BbINOSTHATL JKCne-
PUMEHTbI, BblABUraTb rMNoTe3bl U CTPOUTL MOAENN; MPUMEHSITb NOSTyYEeHHbIE 3HAHUA NO ou-
3uKke Ans o6bACHEeHUSA pa3HOObpasHbIX PU3NYECKNX SBNEHNA N CBONCTB BELLECTB; NpaKTu-
4YeCKOro MCNosib30BaHUS (PU3NYECKNX 3HAHWUN; OLEeHMBATb AOCTOBEPHOCTbL €CTECTBEHHOHA-
YYHOWN MHbopmMaLmu;

- pa3BuTUE No3HaBaTENbHbIX UHTEPECOB, NHTENSEKTYaNbHbIX U TBOPYECKMUX CnoCco6-
HOCTEN B Npouecce NpnobpeTeHnsi 3HaHUM No PU3MKE C UCNONb30BAHNEM Pa3fNYHbIX UC-
TOYHWKOB MHPOPMALMN N COBPEMEHHBIX MH(POPMALMOHHbBIX TEXHOSTOMNN;

- BOCNUTaHne yb6exxaqeHHOCTM B BO3MOXHOCTM NO3HAHMS 3aKOHOB NpUpoAbl U UCMOrb-
30BaHu1s AOCTUXEHUI (PU3MKM Ha Bnaro pasBuTnsa YenoBevyeCckon LmBmnnusaumm; Heobxoam-
MOCTU COTPYAHMYECTBA B NpoLEecce COBMECTHOrO BbINOMIHEHNA 3a4ad, YBaXXUTENbHOro OT-
HOLLUEHUS K MHEHUIO ONMOHEHTa npu obcyxaeHun npobnem ecTeCcTBEHHOHAY4YHOro cogep-
XaHWS; FOTOBHOCTU K MOParibHO-3TUYECKOW OLIEHKE MCMOMNb30BaHUA Hay4HbIX JOCTUMXKEHUN,
4YyBCTBa OTBETCTBEHHOCTU 3a 3aLUMTYy OKpYXKatoLLen cpeabl;

- Ucnonb3oBaHne NPUoBpPETEHHbIX 3HAHUA U YMEHWI NS PELLIEHMS NPaKTUYEeCKMX 3a-
Aadv noBceagHEBHOW Xu3HKU, obecrneyeHns 6e3onacHOCTU COOCTBEHHOW XXN3HKU, paLnoHarb-
HOro NPMPOAONONL30BAHUS U OXPaHbl OKpYXKaloLLeN cpefbl.

B nporpammy BKnto4eHbl KOMMNETEHUUKN, HEOOXOANMbIE AN KAYEeCTBEHHOIO OCBOEHNS
OCHOBHOW npodeccunoHanbHon obpasoBatenbHon nporpammbl CMNO Ha 6a3e 0CHOBHOMoO 06-
Lero obpasoBaHus C nonydeHnem cpegHero obuiero obpasoBaHMs — nporpamMmmbl NO4ro-
TOBKM cneunanuctos cpegHero 3seHa (MMCC3):
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2. OBLWWAA XAPAKTEPUCTUKA

B ocHoBe y4yebHON amcumnnmHbl «Puamnkay NexnT yctaHoBka Ha dOpMUPOBaHUE Y
oBy4yaeMblx cMcTeMbl 6a30BbIX MOHATUN PU3NKN U NPEACTaBNEHNA O COBPEMEHHON PU3N-
YeCKOoW KapTuHe MMUpa, a Takke BblpaboTka YMEeHU NPUMEHATb (PU3NYECKME 3HaHUS, KakK B
npodeccuoHanbHOM AeATENbHOCTU, TaK U AS19 PEeLLEeHUs XXU3HEHHbIX 3a4au.

MHorve nonoxeHus, passnBaemMble OU3NKOW, pacCMaTPUBaOTCH Kak OCHOBa co3aa-
HUSA 1 UCNONBb30BaAHNA MHAOPMALMOHHBLIX U KOMMYHUKaUMOHHbIX TexHonorun (MKT) — oa-
HOro 13 Hambonee 3HaYNMbIX TEXHONOrMYECKUX JOCTUXKEHNA COBPEMEHHOW LIMBUNN3ALNN.

dusrka gaeT KoY K NOHMMaHUI0 MHOIOYMCIIEHHbIX SIBIIEHUA N NPOLIECCOB OKPY»Kato-
Lwero mupa. B dunsunke popmupytotca MHorne Buapl 4eATENBHOCTU, KOTOPbIE MMEIOT npea-
METHbIN XxapakTep. K HUM B nepByto ovepenb OTHOCATCA: MogenmpoBaHne o6bekToB 1 Npo-
LeccoB, NPUMEHEeHNe OCHOBHbLIX METOL0B NO3HaHUS, CUCTEMHO-MHOPMAaLIMOHHbIN aHanms,
dhopmynmnpoBaHme rmnoTes, aHanm3 N CUHTE3, cpaBHeHue, 06obLeHne, cucTtemaTmnsaums,
BbISIBNEHNE NPUYNHHO-CNEACTBEHHbIX CBA3EW, MOUCK aHasnoros, ynpasneHne obbektamm u
npoueccamn. IMeHHO aTa aucuunimHa no3BosiieT NO3HAKOMUTb CTYAEHTOB C HayYHbIMU
MeToAaMn NO3HAHWUSA, Hay4YUTb UX OTANYaTb M’MNOTE3Y OT TEOPUN, TEOPUIO OT SKCNEPUMEHTA.

dusrka nmeet oveHb 60MbLIOE M BCeBO3pacTaloLlee YNCI0 MeXOUCUUNIIMHAPHBIX
CBsA3en, NPUYEM Ha YPOBHE, KaK MOHATUNHOINO annaparta, Tak U MHCTpyMeHTapus. CkasaHHoe
Nno3BosIsieT paccMmaTpuBaTb PU3MKY Kak METaauCUMNINHY, KOTopas NpedoCcTaBrseT Mex-
ANCLMNITMHAPHBIN A3bIK 4515 ONUCaHUSA Hay4YHOW KapTUHbI MUpa.

dusmka aBnseTca cuctemoobpasyowmmMm akTopoM ANs eCTeCTBEHHO-HayYHbIX
y4yebHbIX NpeaMeToB, MOCKOMbKY (PU3nyeckne 3aKkoHbl nexat B OCHOBE COAepPXaHUS XUMUK,
ouonoruu, reorpadum, aCTPOHOMUN N CneumanbHbIX AUCUUNIIMH (TeXHUYecKaa MexaHuka,
3NEKTPOTEXHMKA, ANEKTPOHMKa U Op.). YYebHaa gucumnnunHa «Pusnka» cosgaeT yHUBep-
canbHyto 6a3y ans nsyydeHus obienpogeccnoHasbHbIX U crneumanbHbIX ANCUMNINH, 3akna-
AblBas pyHOAMEHT Ang nocnegyowero oby4yeHns CTyaeHTOoB.

O6nagas norMyeckonM CTPOMHOCTBID M ONUPAasiCb Ha JKCNepuMeHTarnbHble (PaKThbl,
yyebHasa aucumnnmHa «dPusnka» opMupyeT y CTYAEHTOB NOANMMHHO HayYHOEe MUPOBO33pe-
Hue. dPusmka ABNAETCS OCHOBOW YYEHMSI O MaTepmanbHOM MUPE U pellaeT Npobrnembl 3Toro
mMupa.

3. OMUCAHME MECTA YYEBHOW OUCLIUMJIUHBI B YYEBHOM MNJTAHE

YyebHasa gucumnnmHa «dunsmka» sensietcs NpodunbHbIM y4eOHbIM NpeamMeToM 13
obsi3aTenbHoOM NpegMeTHon obractn «EctectBeHHble Haykmn» OIOC cpegHero obuwero 0b-
pa3oBaHus.

YyebHas gucuunnumHa «Pusmka» nsyyvaetcd B obuieobpasoBaTenibHOM LMKe y4eb-
Horo nnanHa OOl CIMO Ha 6a3e ocHOBHOro obuero obpasoBaHus € NOyYEHNEM CPeEOHErO
obuwero obpasoBaHus MNMNCC3.

B yuebHbix nnaHax MNMNCC3 mecTto yyebHoM gucumnnuHbl «dusmnkay - B coctaBe 00-
LeobpasoBaTenbHbIX y4ebHbIX 0a30BbIX AUCUUNNUH, dOPMUPYEMBIX M3 0Bs3aTeNbHbIX
npegmeTHbIXx obnacten ®IrOC cpeaHero obuiero obpasoBaHus, ona cneunansHoctn CroO
«MHopMaUMOHHbIE CUCTEMbI 1 NPOrPaMMUPOBAHNEY» TEXHUYECKOro npodunsa npodeccu-
OHarnbHOro o6pasoBaHus.

4. PE3YJIbTATbl OCBOEHUA



5

OcBoeHue cogepxaHusa yyebHon ancumninmnHel «dPnsmnka» obecnevmBaeT LOCTUXE-
HWe cTygeHTamMu cneayoLwmnx pesynbTaTos:

JINYHOCTHbIX:

- 3HaHU 1 YMEHUI OeMOHCTPUpoBaTb Ha NpUMepax posib 1 MecTo (oU3nKK B popmMu-
pOBaHWM COBPEMEHHOW Hay4YHOW KapTUHbI MUpPa, B Pa3BUTUN COBPEMEHHOW TEXHUKU U TEX-
HOJIOrUM, B MPaKTUYECKON AeATerNIbHOCTU NI0AEN;

- BNnageHue pnsnyeckn rpaMoTHbIM NoBeeHneM B nNpogeccruoHanbHoOM aesaTenbHo-
cT1 1 ObITY Npu obpaLleHnn ¢ npubopamm n yCTponcTBamu;

— YMEHWe MCNnosib30BaTh AOCTUXKEHNA COBPEMEHHON PU3NYECKON HayKn U oumsnde-
CKMX TEXHOSOMMIN AN NOBbIWEHNA COBCTBEHHOIO MHTENMEKTYanbHOro pa3BUTUSAB BblOpaH-
HOM NpodreCccMoHarnbHON OEeATESNTbHOCTY;

- YMeHMe camocToATeNbHO AobbiBaTb HOBble AndA cebsa dumandeckne 3HaHus, Uc-
nonb3ys AN 3Toro 4OCTYMHblE UCTOYHUKU MHAPOPMaLIUK;

— YMeHWe BbICTpamBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLLEHUS B KOMaHAe no peLue-
HMIO OOLLMX 3a4av;

— YMeHue ynpaBndaTb CBOEW MO3HaBaTesNlbHOM OesTerlbHOCTbI, NPOBOAMTbL CaMo-
OLEHKY YPOBHSA COBCTBEHHOIO MHTENMEKTYyarbHOro pasBuUTUS;

MeTanpeaMeTHbIX:

- YMeHVe AeMOHCTPUPOBATL Ha NpUMepax B3anMOCBA3b Mexay n3nKon n pyrumm
€CTECTBEHHbIMW HayKamMu;

- YMEeHUe ycTaHaBnnBaTb B3aMMOCBSA3b €CTECTBEHHOHAYYHbIX SBIIEHUIN U MPUMEHSTb
OCHOBHbIe (hmn3nyeckne Mogenu ansa onnucaHus n 06bACHeHUs

— YMEHMEeNCnonb3oBaTb pa3fMyHble BUabl NO3HaBaTENbHOW OEeATENbHOCTU ANg pe-
LUeHNAU3NYECcKNX 3agad, NPUMEHSTb OCHOBHbIE MEeTOAbI NO3HaHUs (HabnogeHusa, onuca-
HWUA, UBMEPEHUS, SKCMEPUMEHTA) AS1S N3y4eHUs pasfNYHbIX CTOPOH OKpY>KatoLen oencTBu-
TEeNbHOCTY;

— YMEHWeuncrnornb3o0BaTb OCHOBHbIE MHTENNEKTyarnbHble onepauun: NoCTaHOBKa 3a-
Aaydn,popmMynupoBaHue runoTes, aHanms u CUHTE3, cpaBHeHUe, obobLLeHne, cuctemaTmaa-
Uus, BbISBMNEHUS NPUYUHHO-CIIEACTBEHHbLIX CBSA3EN, MOMUCKa aHanoros, dOpMynnMpoBaHuUs
BbIBOAOB AN U3YYEHUS PasfinyHbIX CTOPOH (PU3NYECKUX 0O BHEKTOB,ABNEHUIN N NPOLECCOB,
C KOTOPbIMUN BO3HUKAET HEOOXOAMMOCTL CTanknBaTbCsa BnpodeccnoHansHon cdepe;

— YMEHEHNe NCNoMb30BaTb PasfnYHble UCTOYHUKKU OS5 NONyYeHUs (pn3n4eckon nH-
dhopmaumm, oueHmBaTb ee AOCTOBEPHOCTb;

- YMEHMe aHanuMampoBaTh U NpPeacTaBsaTb UHPOPMaLMIO B pa3fiNyHbIX BUAAX;

npeaMeTHbIX:

— 3HaHWe 1 npeacTaBneHne ponn U3nkn B COBPEMEHHON Hay4YHOW KapTUHE MUPa;

- MOHMMaHue PU3NYECKON CYLLIHOCTM Habnogaembix BO BceneHHon aBneHnn, ponu
un3nkn B OPMUPOBaHUKN Kpyro3opa U OYHKLUMOHANTbHONIPaMOTHOCTM YernoBeka ans pe-
LLEHNS NPaKTUYECKNX 3agav;

— 3HaHWe OCHoBoMoslaralLWmMx PU3NYECKUX NOHATUIA, 3aKOHOMEPHOCTEWN,3aKOHOB U1
Teopuu,

-yMeHMe UCnonb30BaTh PU3NYECKY0 TEPMUHOSTOTMION CUMBOJSIUKY;

= YMEHMNEe NPUMEHATb OCHOBHbIE METOAbl HAy4YHOro NO3HAHUA, UCNONb3yeMble B (-
3uke:HabnageHne, onnucaHne, n3MepeHne, SKCNEPUMEHT;

- yMeHue obpabatbiBaTb pesynbTartbl M3MepeHur, obHapyxmBaTb 3aBUCUMOCTb-
Mexay pusndeckummn BenuYMHamMn, OOBACHSATb MOMyYeHHble pesynbTaThl U genaTb Bbl-
BOAbI;

- YMeHue peliatb hmsnyeckne 3agauu;

=~ YMEHVE MPUMEHSATb MOSMyYEeHHble 3HaHUSA AN 0OBbACHEHUSYCNOBUIN NPOTEKAHUSA
JdM3n4eCcKMX ABMEHUN B npupoae, NnpodeccmoHanbHon cpepen ona NPUHATUA NpakTude-
CKNX peLLleHn B NOBCEAHEBHOM XU3HW;

5. COOEPXAHUE
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BBepneHue

dusmka — Hayka o npupoge. EctecTBeHHO-Hay4YHbIN METO NO3HAHUS, ero BO3MOX-
HOCTW U rpaHunLbl NPUMEHUMOCTN. QKCNEPUMEHT U TEOPUS B NpoLecce No-3HaHWUs NpUpoabl.
MopgennpoBaHune punsn4ecknx SBreHu n npoueccoB. Ponb akcnepMmeHTa n Teopun B npo-
uecce nosHaHua npupoabl. Pusndeckasn BenmyumnHa. MNMorpelHocTn n3aMepeHnin musanyeckmnx
BENUYUH. Dnsnyeckune 3akoHbl. ['paHmLbl NPUMEHUMOCTN PU3NYECKUX 3aKOHOB. NoHATHE O
Pn3MYeckon KapTuHe Mupa. 3HaveHne U3NKM npu ocsBoeHun cneuyumansHoctn ClO
09.02.07 HbopmaLmMOHHbIE CUCTEMBbI U NPOrpaMMUpOBaHMe.

Paspen 1. MexaHuka

Tema 1.1. KuHematunka. Mexanndeckoe asmxeHne. OTHOCUTENbHOCTb MeXaHu4e-
ckoro aBmxeHus. Cuctema otcuéta. Tpaekrtopua. MNyTb. MNepemeweHne. PaBHomepHoe nps-
MOnunHenHoe asmxeHne. CKopocTb. HepaBHOMEpPHOE NPSMONIMHENHOE ABUXEHME. YCcKope-
Hue. PaBHOyCKOpeHHOe npamonuHenHoe aswxkeHue. CBobogHoe nageHwe Ten. Bpaiwa-
TenbHOe ABWMXEHME N ero KNHemaTudeckne napameTpbl. CBA3b MeXay YrnoBOW U JIMHENHON
CKOPOCTSAMM.

[deMoHcTpaummn: BUOEOPOSIMKN U Npe3eHTaumMm HarnsaHo AeMOHCTpUpyowme 3aBu-
CUMOCTb TpaeKkTopumu OT BblDOpa CUCTEMbI OTCHYETa,BUAbl MEXaHUYECKOro ABMXEHUS,3aB)-
CYMOCTb YCKOPEHUS Tena OT ero Macchbl U CUnbl, 4EWACTBYIOLLEN Ha Tero.

lMpakTnyeckue 3aHATUA:PELLEHNE N aHanNn3 3aay, HanpasrieHHbIX Ha NOHUMaHune
N 3arMnoOMMHaHWE OCHOBHbIX 3aKOHOMEPHOCTEN N (POpMyn paBHOMEPHOIro NPAMOSIMHENHOIO
ABWKEHUS,HEPaBHOMEPHOIO NPAMOSIMHENHOIO OBUXEHWS,PaBHOYCKOPEHHOIO NPSIMOSIMHEN-
HOro ABWXXEHWS,paBHOMEPHOIroBpaLLaTeNbHOrO ABMXKEHWS.

CamocTtosaTenbHas paboTa: peweHune 3agad no teme 1.1. KnHemaTtuka. lNoarotoBka
N YCTHOE BbICTYNIeHne ¢ pedepaTom.

Tema 1.2. lIuHamuka. OCHOBHbIE NOHATUA OUHAMWUKWN: NHEPUMS, Macca, cuna. 3a-
KOHbl HbloTOHA. 3aKOH BCeMUpPHOro TAroTeHus. Cuna TshkecTu, cuna ynpyrocTtu. Bec, He-
BECOMOCTb.

[JeMoHcTpauun: BuOeoponukun, npeseHTaumm n npuMmepsbl, HarnsaHo AeMOHCTPUpY-
IOLLMECTOXEHNE CUN, PABEHCTBO U NPOTUBOMOSIOXKHOCTb HaNpaBneHus Cui 4eNCTBUS U Npo-
TUBOAEWNCTBUS, 3aBUCUMOCTb CUSTbl YNPYrocTn OT Adedopmaunn, Cusbl TPEHUS, HEBECO-
MOCTb.

MpakTu4yeckue 3aHATUA: peLleHne U aHanus 3agad, HanpasfieHHbIX Ha NOHUMaHne
N 3anoMuHaHWe 3akoHOB HbIOTOHA, Cunbl ynpyron gegopmaumn, CUnbl TPEHUS, LIEHTPO-
CTPEMUTENBHOWN CUSbI, CUMbl NPUTSKEHUS.

CamocTtosaTenbHasa pabota: pelwweHne 3agay no teme 1.2. inHamuka. NoarotoBka
N YCTHOE BbICTYNMEeHNE C pedepaTtom

Tema 1.3. 3aKoHbl coxpaHeHUs1 B MexaHuke. Vimnynbc. 3akOH COXpaHeHUs UM-
nynbca. KnHeTudeckas n noteHumanbHasa saHeprns. 3akoH coOxXpaHeHus aHeprun. MexaHu-
yeckasa pabota. MexaHn4yeckasi MOLWHOCTb. PeakTuBHOE OBUXEHME.

[JeMoHcTpauun: BuOeopOonukn, npeseHTaumm n npumepsbl, HarnsaHo 4EMOHCTPUPY-
owmenepexon NoTeHUManbHOM SHEPTNN B KUHETUYECKYHO 3HEPruo 1 0bpaTHO, peakTuBHoe
OBWXXEHME.

MpakTu4yeckne 3aHATUA: peLleHne U aHanus 3agay, HanpasfeHHbIX Ha NOHUMaHne
N 3anoMMHaHME 3aKOHOB COXPaHEHUS UMMYNbCa U AHEPTUK, a Takke PU3NYECKUX BENNYNH
— paboTa 1 MOLLHOCTb.

CamocTtosaTenbHaa paboTa: pewleHne 3agady no teme 1.3. 3aKkoHbl COXpaHEHMUs B
MexaHuke. [logrotoeka U yCTHOE BbICTYNSEHUE C pedepaTom.

Tema 1.4. Ctatnka n rugpoctatuka. Crtatuka. LleHTp macc cuctemsl Ten. PaBHoBe-
cue. [JaBneHune. 3akoH MNackanda. 3akoH Apxumeaa.



7

[deMoHcTpauumn: BUOEOPONMKKM, NPe3eHTaunn n NpUMepsbl, HarnNSaHO 4EMOHCTPUPY-
lowmenposiBrieHne 3akoHallackansa n Apxumeaa.

MpakTuyeckue 3aHATUA: peLleHre U aHann3 3adad, HanpaeneHHbIX Ha NMOHUMaHune
1 3anoMunHaHune 3akoHa lMackansa n Apxumeaa.

CamocTtosaTenbHasa paboTa: pelueHne 3agad no teme 1.4. Ctatmka n rmgpocrtaTtumka.
MoaroToBka 1 yCTHOE BbICTYMNNEHNE C pedepaTom.

Paspgen 2. MonekynspHasa d13nka u TepMmoaMHamMmKa

Tema 2.1. OCHOBbI MONEKYNAPHO-KNHETUYECKON TeopruUn. OCHOBHbIE MONOXEHUS
MONEKYNSPHO-KNHETMYeckon Teopun. Macca n pasmepbl Monekyn.BpoyHOBCKOe ABMXEHME.
Ondbdyamns. Cunbl N 3HEPIUSE MEXMOSEKYNAPHOro B3anmoaenctaems. CtpoeHne rasoobpas-
HbIX, XXMAKMX U TBepAbiX Ten. CKOpOCTN ABUXKEHNS MONEKYN U UX n3MepeHne. VigeanbHbin
ras. [aeneHve rasza. OCHOBHOE ypaBHEHWE MOSEKYNSPHO-KMHETUYECKON Teopun rasos.
TemnepaTtypa 1 ee nsamepeHue. azoBble 3aKOHbl. AGCOMOTHBIN HYNb TEMNe-paTypbl. Tep-
MOAMHaMM4yeckas Likana temnepaTypbl. YpaBHEHNEe COCTOSIHUSA naeansHoro rasa. Monsp-
Hasa rasoBasi NOCTOSAHHaS.

[deMoHcTpaummn: BUOEOPONMKM, NPe3eHTaunn n NpUMepsbl, HarnNSaHoO 4EMOHCTPUPY-
oLme 6poyHOBCKOE ABUXEHME YacTul, 1 anddyauto.

MpakTuyeckue 3aHATUA: peLleHre 1 aHanns3 3agad, HanpasneHHbIX Ha NMOHUMaHWne
N 3anomMuHaHue ypaBHeHns MeHaeneesa — KnanenpoHa, nsotepmmyeckoro, nsaobapHoro u
N30XOPHOro MPOLIECCOB.

CamocTtosaTenbHasa paboTa: peweHune 3agad no teme 2.1. OCHOBblI MOMEKYNSIPHO-
KnHeTn4yeckomn Teopumn.llogrotoBka n yCTHOE BbICTYNSIEHNE C peddepaToM.

Tema 2.2. OcHOBbI TepMoanHaMUKU. OCHOBHbIE MOHATUA N onpeneneHuns. BHyT-
PEHHASA 3Heprus cuctemMbl. BHYTpeHHAS aHeprua naeanbHoro rasa. PaboTta n tennoTa Kak
dopMbl nepenaym aHeprun. TennoemkocTb. YaenbHaa TeNSIOEMKOCTb. YpaBHEHNe Tenmo-
Boro 6anaHca. lNepBoe Havano TepmoanHamuku. AgmabaTtHbln npouecc. MpuHumn gen-
ctBua Ttennoson MawwuHbl. KM Tennosoro gsuratens. Bropoe Hayano TepMoanHaMUKN.
TepmoguHamunyeckas Wkana temnepaTyp. XonoausbHble MalvHbl. Tennosble ABUraTesu.
OxpaHa npupoabi.

[JeMoHcTpauumn: Buaeoponukn, NpeseHTaumm n npumepsl, HarnsaHo 4EMOHCTPUPY-
IOWMEen3MeHeHne AaBneHns rasa ¢ UISMEHeHeM TemnepaTtypbl NPy NOCTOAHHOM ObbeMme,
N30TEPMUYECKNIN 1 N306apHbIA NPOLECCHI, UIBMEHEHNE BHYTPEHHEWN 3HEPrM Ten Npu coBep-
LWeHun paboTbl, MOOENN TENNOBbIX ABUraTenen, KuneHme Boabl Npy NOHWXEHHOM AaBrie-
HUK, YCTPOMCTBO 1 NPUHUMN paboTbl ICUXpOMETPa U TMrpomMeTpa.

MpakTnyeckue 3aHATUA: peLleHre 1 aHanu3 3agaY, HanpasneHHbIX Ha NMOHMMaHue
N 3anoMuHaHne U3nYeckux BennymH TennoTta, paboTa, BHYTPEHHASA 3Heprusa Tena, 3ako-
HOB NepBOro 1 BTOPOro Havyana TepmMoaMHaMUKN,N30NpoLLECCOB B ra3ax, paboTbl TENMOBbIX
asuraTtenen.

CamocTtosaTenbHaa paborta: peweHne 3agady no teme 2.2. OCHOBbI TepMOAMHA-
MUKK.[TOAroToBKa 1 YCTHOE BbICTYNIIEHME C pedepaTomMm.

Tema 2.3. CBOMCTBa NapoB 1 Xuakocten. icnapeHne n koHgeHcaums. HacbliweH-
Hble M HeHacblWeHHbIE Napbl U UX cBoncTBa. ABCOMOTHAA U OTHOCUTENbHAsi BNaXXHOCTb
Bo3ayxa. To4yka pocbl. KuneHve. 3aBUCMMOCTb TeMnepaTypbl KUNeHUs oT gasneHuns. Ceomn-
CTBa XWOKOCTEN. XapaKkTepUCTMKa XNOKOro COCTOSHUA BellecTBa. [10BEPXHOCTHLIW CIOW
XNOKOCTU. QHEprusi NOBEPXHOCTHOMO Crosi. ABNEHNSA Ha rpaHuLIE XXMOKOCTU C TBEpPAbIM Te-
nom. KannnnsapHole sBrneHus.

[JeMoHcTpauun: BuOeoponukn, npeseHTaumm n npumepsbl, HarnsaHo 4EMOHCTPUPY-
oume ABNeHNsa UcnapeHna u KoOHOEeHcauumn, NoBEPXHOCTHOINO HaTSXKEHUS,, CMayYnuBaHUa U
KanunapHOCTU XXNOKOCTEMN.
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lMpakTnyeckue 3aHATUA: peELLEHME N aHanM3 3a4ad, HanpaBfieHHbIX HA NOHUMaHWe
npoueccanapoobpa3oBaHunsi, NOHATUA BAAXHOCTb BO34yXa W MOBEPXHOCTHOE HaTshKeHue
XXNOKOCTEN.

CamocTtosaTenbHasa paboTa: peweHne 3agay no Teme 2.3. CBoncTea NapoB U Xua-
Kocten.lloarotToBka U yCTHOE BLICTYMNEHME C pedepaTom.

Tema 2.4. CBoncTBa TBEpAbIX Ten. XapaKkTepuctmka TBEPAOro COCTOSAHUSA BeLLe-
CcTBa. Ynpyrne cBonctsa TBepablx Ten. 3akoH ['yka. MexaHu4eckune cBoMCTBa TBEPAbIX Tes.
Tennosoe paclimMpeHne TBepablxX Ten N xxXnakocten. NnasneHne n Kkpuctannmsayus.

JeMoHcTpauun: BuOeoponukun, npeseHTaunm n npuMmepsl, HarnsaHo 4eMOHCTPUpY-
IoLMeKpUCTansibl, aMmopgHble BELLECTBA, XNOKOKPUCTaNIMYeckme Tena n nx CBOMCTBea.

lMpakTnyeckue 3aHATUA: peLLEeHe N aHanu3 3aJad, HanpasBSieHHbIX HA NOHUMaHue
N 3anoMMHaHWE NPOLECCOB NIaBfeHNd, Kpuctannuaawumm n TeNNOBOro pacluMpeHns Ten.

CamocTtosaTenbHaa paboTta: pelleHne 3agad no teme 2.4. CBoncTtBa TBepAbIX
Ten.lloarotoBka M yCTHOE BLICTYMNEHME C pedepaTom.

Paspen 3. dnekTpoguHamuka

Tema 3.1. dnekTpocTaTuka. ABNeHne anekTpmsauumn Ten. InNeKTpudecknin 3apsa.
3aKkoH coxpaHeHus 3apsiga. 3akoH KynoHa. Onektpunyeckoe none. HanpshkéHHOCTb anek-
Tpuyeckoro nong. MpmHuMn cynepnosnumm nonen ToueyHblx 3apsgos. PaboTta no nepeme-
LLIeHMIO 3apsida, coBepLuaeMasi cunamm anekTpudeckoro nons. MNoteHuyunan v pasHoOCTb MNo-
TeHumanoB. [loBepXHOCTN paBHOro noteHumana. Ceasb MeXay HanpsPKEHHOCTLIO U pa3Ho-
CTbi0 NOTeHUManoB. [MpOBOAHMKN 1 AUINEKTPUKM B SNEKTPUYECKOM NoNe. SNeKTPOEMKOCTb.
KoHaeHcaTopbl U X COEQUHEHNA. DHEPIUS ANIEKTPUYECKOrO NONA 3apsiKEeHHOro KOHAeHca-
TOpa.

[deMoHcTpaummn: BMOEOPONMKIM, NPe3eHTaunm n NpUMepbl, HarNSaHO 4EMOHCTPUPY-
OLLMEB3aMMOENCTBINE 3apSHPKEHHbIX TEN, CBOMCTBA NPOBOAHMKOB U ANINEKTPUKOB B Ar1EK-
TPUYECKOM norse.

MpakTuyeckue 3aHATUA: peLleHre 1 aHanns3 3agad, HanpasneHHbIX Ha MOHUMaHune
N 3aNOMUHAHNE 3aKOHa COXPaHEHMUs SNEKTPMYECKOro 3apsida un 3akoHa KynoHa, HanpsieH-
HOCTW 3NEKTPUYECKOro Nonsd, SHEpPrum arNeKTPUYEeCcKoro nons, noteHumana n pasHocTu no-
TEeHLManoB, 3N1EKTPMYECKON EMKOCTU NPOBOAHMKA, KOHOEHCATOPOB.

CamocTtosaTenbHasa paboTa: pewleHne 3agad no teme 3.1. AnekrpocrtaTtuka.lloaro-
TOBKa 1 YCTHOE BbICTYNNEHNE C pedhepaTom.

Tema 3.2. 3aKOHbI NOCTOSIHHOIO TOKA.YCcnoBsusi, Heob6xoanmble Ans BO3HUKHOBEHUS
N nogaepXaHusa anektpuyeckoro Toka. Cumna Toka M nfoTHOCTb Toka. 3akoH Oma ans
ydyacTtka uenu 6e3 3C. 3aBUCUMOCTb 3NEKTPUYECKOro COMNPOTUBMEHUA OT MaTepuana,
ANMHBI 1 NoLwaaun nonepeyHoro cevYeHns NPoBoAHMKa. 3aBUCUMOCTb SNEKTPUYECKOrO CO-
NPOTMBNEHNSI NMPOBOAHMKOB OT TemnepaTypbl. QNeKTpoaBMXKYLLAsa Cuna MCTOYHMKA TOKa.
3akoH Oma gna nonHon uenn. CoegmHeHne npoBoaHUKoB. CoegmHeEHNE NCTOYHUKOB 3r1EK-
Tpuyeckon aHeprum B 6atapeto. 3akoH [xoyns - JleHua. Pabota 1 MOLWHOCTb anekTpuye-
CKOro Toka. TennoBoe AeNCcTBUE TOKA.

[deMoHcTpaummn: BUOEOPONMKKM, NPe3eHTaunm n NpumMepbl, HarnNSaHoO 4EMOHCTPUPY-
owmeTennoBoe AeNCTBME TOKA.

MpakTnyeckue 3aHATUSA: PELLEHME N aHaNM3 3a4a4d, HanpaBleHHbIX HA NOHMMaHne
n 3anoMmHaHue 3akoHa Oma gns ydacTka uenu, 3akoHa Oma gns nonHow uenu,paboTbl u
MOLLIHOCTU TOKa.

CamocTtosaTenbHaa pabora: pelwieHne 3agad no teme 3.2. 3aKOHbl NMOCTOSIHHOrO
Toka.lloaroToBKa 1 ycTHOE BbICTyNSieHne ¢ pedepaTom.

Tema 3.3. dnekTpruyeckun Tok B nonynposoaHukax.CobcTBeHHast NpOBOANMOCTb
nonynpoBoAHMKOB. [onynpoBoaHNKOBbLIE NPUBOPHI.
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[JeMoHcTpauun: BUOeopOnukn, NpeseHTaumm n npuMmepsbl, HarnsaHo 4EMOHCTPUPY-
toLMe COBCTBEHHYIO M MPUMECHYO NPOBOAMMOCTb MOMYNPOBOAHNKOB, YCTPOUCTBO N NPUH-
umn paboTbl NONYNPOBOAHMKOBOrO Anoha 1 TpaH3ncTopa.

lMpakTnyeckue 3aHATUA: MU3yYeHME U YyKpensieHne MOHATUA, 3aKOHOMEPHOCTEN U
MEeTO0B peLleHns 3agad no puamnke NosynpoBOAHNKOB.

CamocTtosaTenbHasa paboTa: pelleHne 3agay no teme 3.3. SnekTpudeckuii Tok B Mno-
nynpoBofgHukax. lNogrotoeka n yCTHOE BbICTYNNEHNE ¢ pedepaTom.

Tema 3.4. MarHnTHoe none.OTKpbITUE MArHUTHOro nonsi. BaanmopgencTene TOKOB.
[MocTosiHHbIE MarHUTbl UMarHuTHoe none. MarHutHas nHaykuma. 'paduyeckoe nsobpaxe-
HWEe MarHUTHbIX nonen.MarHnTHaa MHAYKUMS NPSAMOro NpoBOAHUKA C TOKOM. 3akoH AMnepa.
MarHuTHas noctosHHas. MarHMTHoe nomne KaTywKW U KpyroBoro tToka. MarHUTHbLIN NOTOK.
[encrterne marHMTHOro nons Ha aswxywimnca 3apsa. Cuna JlopeHua.

JeMoHcTpauun: BuOeopOnukn, NpeseHTaumm n npumepsbl, HarnsaHo 4EMOHCTPUPY-
foLmeonsIT Opcteaa, B3anMoaeNCTBME NPOBOLHMKOB C TOKAMMU, OTKIIOHEHWE 3NIEKTPOHHOIO
nyyka MarHUTHbIM NOSIEM.

MpakTuyeckne 3aHATUA: N3yYeHNE U yKpenneHne NoHATUIN, 3aKOHOMepPHOCTENNMe-
TOAOB pelleHnd 3agad Ha Temy 3.4MarHuTHoe none.

CamocTtosTenbHasa paboTa: peweHue 3agady no teme 3.4. MaruutHoe none. Moa-
roToBKa 1 YCTHOE BbICTYNMeHne ¢ pedepatom.

Tema 3.5. AnekTpomarHuTHas MHAYKUUA.OnbIT Papages. SnekTpomarHutHasi uH-
AyKums. 3aKoH anekTpoMarHuTHon nHaykumn. Npaeuno JleHua. Camonnaykuma. MHOykTme-
HOCTb. QHEepPrus MarHUTHOro NoJIs.

[deMoHcTpaummn: BUOEOPONMKM, NPe3eHTaunn n NpUMepsbl, HarnNSaHoO 4EMOHCTPUPY-
towmeonsITel Papages.

MpakTuyeckne 3aHATUA: N3yYeHNE U yKpenneHne NoHATUIN, 3aKOHOMepPHOCTENNMe-
TOAOB pelleHnd 3agad Ha TeMy 3.5.9neKTpoMarHuTHas MHAYKUuS.

CamocTtosTenbHasa paboTta: pelleHne 3agady no reme 3.5. DnekTpoMarHuTHas WH-
aykums. NoaroToBka 1 yCTHOE BbICTYNSIEHME ¢ pedepaToMm.

Pa3pen 4. KonebaHusa U BOnHbI

Tema 4.1. MexaHnyeckme konebaHusa n BonHbl. KonebartenoHoe asmxeHune. [ap-
MoHMYyeckmne konedaHus. CeobogHble MexaHndyeckmne konebanus. JlnHenHble MexaHn4yeckue
kKonebaTenbHble cucTemMbl. [peBpalleHmne aHeprum npu konebatenbHomMm asmxeHun. CBo-
0oaHble 3aTyxawwme MmexaHumyeckne konebaHums. BbiHy>KaeHHble MexaHuyeckme koneba-
HUA.

[JeMoHcTpauun: BUOeOpONuKn, NpeseHTaumm n npumepsbl, HarnsaHo 4EMOHCTPUPY-
towmecBoboHbIE U BbIHYXOEHHbIE MexaHuyYeckne konebaHus, pe3oHaHC.

MpakTu4yeckne 3aHATUA: N3yYeHNE U yKpenneHne NoHATUI, 3aKOHOMEpPHOCTENNMe-
TOAOB pelleHnsa 3agad Ha Temy 4.1. MexaHunyeckme konebaHus u BonHbl. PaccmoTtpeHne
MaTeMaTMUYECKOro N n3nYeckoro (MPY>KMHHOMO MasTHUKA), MEXaHMYECKOro pe3oHaHca U
€ro Y4€T B TEXHUKE.

CamocTosiTenbHas paboTa: pewweHue 3agay no teme 4.1. MexaHnyeckme koneba-
HUS 1 BOSHbI. [loAroToBKa M YCTHOE BbICTYNIEHME ¢ pedepaToMm.

Tema 4.2.Ynpyrue BornHbl.[lonepeyHble U NpoLoNbHbIE BOJSIHbL. XapakTepUcTuKn
BOSHbI. YpaBHeHue nrnockon beryuien BonHbl. MHTepdepeHums BonH. MNoHaTne o gudpak-
UMM BOSH. 3BYKOBbIE BOJSTHbI. YIbTPa3BYK U €ro npuMeHeHue.

demMoHcTpauun: Buaeoponukn, npeseHTaumm n npumepsbl, HarnsaHo 4eMOHCTPUPY-
owmeobpasoBaHme U pacnpocTpaHeHne ynpyrnx BoSH, 4acToTy KonebaHUn 1 BbICOTY TOHA
3BYyKa.
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MpakTuyeckne 3aHATUA: N3yYeHNE U yKpenneHue NoHATUIN, 3aKOHOMEPHOCTENNMe-
TOAOB pelleHus 3agady Ha Temy 4.2. Ynpyrue BOMHbI.

CamocTtosTenbHasa paboTa: pelweHue 3agad no teme 4.2. Ynpyrme BosHbl. [oaro-
TOBKa M YCTHOE BbICTYMNNeHne ¢ pedepaTom.

Tema 4.3. dneKTpoMarHuTHble KonebaHusa. CBoOOAHbIE 3NIEKTPOMArHUTHbIE Kone-
OaHus B koHType. lNpeBpalleHns aHeprumn B konebatenbHoM koHType. CobcTBeHHas 4a-
cToTa konebaHumn B KOHType. 3aTyxatloLlme anekTpoMarHuTHole konebaHuna. M'eHepaTop He-
3aTyxaloLlmx 3MeKTPOMarHMTHbIX konebaHun. BbiHyXXOeHHbIE anekTpuyeckme konebaHus.
[MepemeHHbIN TOK 1 ero nonyyeHue. 'eHepaTop NnepemMeHHOro Toka. [lencreyrowmne 3Hadve-
HUSA TOKa M HanpskKeHus. MHOYKTUBHOCTb U EMKOCTb B LIENW NEPEMEHHOIO ToKa. AKTUBHOE,
€MKOCTHOE W WHOYKTUBHOE COMPOTMBIEHMS. AnekTpuyecknin pesoHaHc. 3akoH Oma gns
y4yacTka Lenu nepeMeHHoro Toka. PaboTta n MoOLWHOCTL nepeMeHHoro Toka. lNpeobpasosa-
HWe nepemeHHoro Toka. TpaHcdopmaTop. NonyyeHue, nepefaya v pacnpegerneHme anek-
TPO3HEPTUMN.

[eMoHcTpaummn: BOEOPONMKK, NPe3eHTaLnn N NPUMepbl, HarNSaHO 4EMOHCTPUPY-
towmecBobogHbIE ANEKTPOMArHUTHbIE KonebaHus, nonyvyeHne, nepegady u pacnpeaeneHme
3MEKTPO3HEPTUN.

MpakTuyeckne 3aHATUA: N3yYeHNE U yKpenneHne NoHATUIN, 3aKOHOMepPHOCTENNMe-
TOAOB pelleHnd 3agad Ha TeMy 4.3. QnekTpoMarHuTHble KorebaHus.

CamocTtosaTenbHasa paboTta: pelueHne 3agay no teme 4.3. ANEeKTpOMarHUTHbIE KO-
nebaHus. NoaroToBka M YCTHOE BLICTYNSIEHME C pedpepaTomMm.

Tema 4.4. dneKTpoMarHUTHbIe BOJIHbI.ONEKTPOMArHMTHOE Mnosie Kak ocobbin BUA
MaTtepun. ONeKTpoMarHMTHble BoSHbl. CBONCTBA 9NEKTPOMAarHUTHbIX BOMH. OTKPbITbIN KO-
nebateneHbIN KOHTYP. N306peTeHne pagmo A.C. lNonosbiM. [NoHATHE 0 paguocesasun. [Mpu-
MEHEHNE 3NEKTPOMArHMUTHbIX BOJSIH.

HdeMoHcTpauun: BUOEOPONVKK, Npe3eHTaunm n npumMepbl, HarnsaHo 4eMOHCTPUpPY-
IOLLMEN3NTYYEHNE U NPUEM SNEKTPOMArHMUTHbLIX BOSIH, PaAMOCBA3b.

lMpakTnyeckue 3aHATUA: U3YYEHNE U YKPENTIEHNE NOHATUN, 3aKOHOMEPHOCTENNME-
TOAOB peLUeHNs 3aga4y Ha TeMy 4.4. DNeKTPOMarHMTHbIE BOJTHbI.

CamocTtosiTenbHaa paboTta: peweHue 3agady no Teme 4.4. OnekTpoMarHUTHble

BOJSTHbI. [logroToBka 1 yCTHOE BbICTYMNSIeHWe ¢ pedepaTom.

Paspen 5. OnTuka

Tema 5.1. leomeTpuyeckas ontuka. KopnyckynspHass u BOSIHOBasi Teopusi
ceeTa.CkopocTb pacnpocTpaHeHnsa ceeta. OCHOBHbIE 3aKOHbI FEOMETPUYECKON ONTUKN. AB-
COMMOTHBINA M OTHOCUTENbHbIV NOKa3aTenu npenomMneHns BewecTtsa. izobpaxeHust B onTu-
Yyecknx cuctemax. JInHabl.[nas kak ontnyeckas cucrema. Ontnyeckme npudopsl.

HdemMoHcTpaummn: BUOeopONuKnN, NpeseHTauumn n NnpuMMepbl, HarnsgHoO 4EMOHCTPUPY-
lOLLME 3aKOHbI OTPAXEHUS U NPENOMIEHUsI CBETA, NOSTHOE BHYTPEHHEEe OTpaXxeHue, NpuH-
umnnbl paboTbl ONTUYECKMX NPMOOPOB.

MpakTnyeckue 3aHATUA: peLLleHre 1 aHann3 3agad, HanpasneHHbIX Ha NOHMMaHue
NPAMOSIMHENHOIO pPacrnpoCTPaHEeHUs1 CBeTa, 3aKOHOB OTPaXeHUS U NPeSIoMNeHnst, NOCTPO-
eHns n3obpaxxeHnin B ONTUYECKNX CUCTEMAX.

CamocTtosTenbHas paboTa: pelieHne 3agad no teme 5.1. NleomeTpuyeckas onTumka.
lMogroTtoBka 1 YCTHOE BbICTYNsieHNe ¢ pedepaTom.

Tema 5.2. BonHoBasa ontuka. VIHTepdepeHums cBeta. KorepeHTHOCTb CBETOBbIX
nyyen. MHTepdepeHuunsa B TOHKMX nneHkax. MNonockl paBHoM TonwuHbl. Konbua HetoToHa.
Mcnonb3oBaHue vHTepdepeHuun B Hayke u TexHuke. dundpakuunsa ceeta. Oudpakums Ha
Lenu B napannenbHbix nyyax. AudpakumoHHas peweTka. [NoHsatne o ronorpadpuu. MNo-na-
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pusauus nonepeyHblx BosH. Nonapusaums ceeta. [1BonHoe nydenpenomsneHue. Nons-po-
nabl. Aucnepcusa ceeta. Buabl cnektpoB. CnekTpbl ucnyckaHna. CnekTpbl NOrnoweHus.
YnbTpadumonetoBoe U MHGpaKpacHoe uanyyeHusa. PeHTreHoBckue nyyun. VX npupopa u
cBOWCTBa.

HdemoHcTpauumn: BUOEOPONUKN, Npe3eHTaunmn n npumMmepbl, HarnagHo AEMOHCTPUPY-
lowmnenHTepepeHUnio ceeTa, Anpakumio ceeTa, NnonsapmMsaunio ceeTa, nosiyyeHue cnek-
Tpa C NOMOLBLIO MPU3Mbl, MOSTyYEHWE CMEeKTpa C NOMOLLLID ANMPAKUMOHHON peLLeTKH,
YCTPOWCTBO CreKTpockona.

MpakTuyeckue 3aHATUA: peLleHre U aHanns3 3agad, HanpaeneHHbIX Ha NOHUMaHune
MHTepdepeHunn,audpakLmm n Nonspusaunmn CBETOBbIX BOSTH,AUCMEPCUM CBeTa.

CamocTtosTenbHasa paboTa: pelweHne 3agay no Teme 5.2. BonHoBas ontuka. Noa-
roToBKa 1 YCTHOE BbICTYNeHne ¢ pedepaTom.

Pa3pen 6.9nemMeHTbl KBAaHTOBOU (PU3UKM.

Tema 6.1. OcHOBbI cneunanbHON TeOpPUM OTHOCUTENbLHOCTMU. [NocTynaTbl cneun-
anbHOMW TeopuM OTHOCUTENBHOCTU. OTHOCUTENBHOCTL MPOMEXYTKOB BpemeHu. OTHocu-
TENbHOCTb ANVHbI Ten. PensaTMBMUCTCKUIA 3aKOH CNOXEHNSA CKOPOCTEN. 3aBUCUMOCTb MaccChl
OT ckopocCTN. OCHOBHOWM 3aKOH PensiTUBUCTCKON AMHaMUKN. CBA3b MeXay Maccou 1 aHep-
rmemn.

HdeMoHcTpauun: BUOEOPONVKK, Npe3eHTaunum n npumMepbl, HarnsaHo 4eMOHCTPUPY-
IOLMEPENATUBUCTCKON MEXAHUKN.

MpakTu4yeckne 3aHATUA: peLleHe U aHanus 3agaY, HanpasfeHHbIX Ha NOHUMaHne
PEensiTUBMCTCKON MEXaHUKM.

CamocTtosaTenbHasa paboTta: peweHue 3agady no teme 6.1. OCHOBLI cneunanbHoOn
Teopun OTHOCUTENBHOCTU. OAroTOBKa M YCTHOE BLICTYNIIEHME C pedepaToMm.

Tema 6.2. KBaHTOBasi onTuka. KBaHToBas runotesa lNnaHka. PoToHbl. BHelwH1I
doToahdekT. BHyTpeHHUIn hoToadhdeKkT. Tunbl PoTOINEMEHTOB.
[deMoHcTpauun: BMAEOPONMKK, Npe3eHTaunm n NnpuMepbl, HarnsaHo 4EMOHCTPUPY-
towmnedoToadhdeKT.
MpakTu4yeckne 3aHATUA: N3yYEeHNE U YKPernneHne NOHATUI, 3aKOHOMEepPHOCTENNME-
TOAOB pelleHnd 3agad Ha TeMy 6.2. KBaHToBasi onTuKa.
CamocTtosaTenbHasa paboTa: pelweHune 3agad no Teme 6.2. KeaHtoBasa ontuka. loa-
roToBKa 1 YCTHOE BbICTYNMeHne ¢ pedepatom.

Tema 6.3. AtomHasn dm3uka. PasBntne B3rnsgoB Ha CTPOEHWE BeLllecTBa. 3aKOHO-
MEPHOCTM B aTOMHbIX CMEKTpax Bogopoaa. fAgepHas mogenb atoma. OnbiThl O.Pesep-
dopaa. Mogenb atoma Bogopoaa no H.bopy. KBaHToBbIe reHepaTopsbl.

JeMoHcTpaumu: BMaeoposiMki, NnpeseHTauum n npumepsbl, HarfsaHo 4EMOHCTPUPY-
IoLue niMHenyaTble CNeKTPbl PasfnnYHbIX BELECTB, U3NydYeHne nasepa (KBaHTOBOMO reHe-
paTopa), CYETYUK NOHUIUPYIOLLINX U3ITYHEHUNA.

MpakTu4yeckue 3aHATUA: peLleHre U aHanus 3agad, HanpasfeHHbIX Ha MOHUMaHne
N3ny4YeHust N NornoLeHns aHeprum B atome, noctynatos bopa.

CamocTtosaTenbHas paboTa: peweHue 3agad no reme 6.3. AtomHas dmsuka.llogro-
TOBKa M YCTHOE BbICTYNSieHNe ¢ pedepaToMm.

Tema 6.4. flpepHan dusmka. CoctaB agpa atoma. AgepHble Cunbl. AHEPrUsS CBA3N
aTOMHbIX s54ep.Buabl paanoakTMBHbIX U3MYyYEHUN. AKCNepUMEHTarnbHble METOAbI perncTpa-
LUUN MOHM3UPYIOLWNX N3NYYEeHNA. 3aKOH pagMoOakTUBHOIO pacnaja. faepHole peakumn. [e-
neHve agep ypaHa. LlenHble agepHble peakunn. TepMosiAepHble peakumu.

demMoHcTpauun: Buaeoponukn, npeseHTaumm n npumepsbl, HarnsaHo 4eMOHCTPUPY-
fowmneBnabl pagmoakTUBHOIO U3MYyYEHUA U 3KCNepuUMeEHTarbHble MeToAbl perMcrpauuu
NOHU3MPYIOLLNX U3MYYEHUMN.
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MpakTuyeckue 3aHATUA: peLleHre U aHanns3 3adad, HanpaeneHHbIX Ha MOHUMaHune
AAEPHbIX peakumi, LenHblX SaepHbIX peakuun U TepMosaepHbIX peakuun.

CamocTtosaTenbHasa paboTa: pewweHune 3agad no teme 6.4. AgepHas gusmka.lloaro-
TOBKa M YCTHOE BbICTYNNeHne ¢ pedepaTom.

MpumepHbIe TeMbl pedepaToB
["anuneo Nanunen — ocHoBaTernb TOYHONO €CTECTBO3HAHUS.
3HayeHue oTKpbITUM ["anunes.
Ncaak HeloTOH — co3gaTernb Knaccmuyeckon ousnku.
3aKOHbl COXpaHEHNSA B MeXaHUKe.
MornekynapHo-kMHeTnyeckasa Teopusa naearnbHbIX ra3os.
lMnasma — 4yeTBEpPTOE COCTOSIHME BeLLecTBa.
Mpobnembl akonoruu, CBA3aHHbIE C UCMONb30BaAHNEM TEMNMOBbLIX MALLVH.
Buabl anekTpuyecknx paspagoB. AnekTpuieckme paspsaabl Ha cryxbe yenoBek
Vicnonb3oBaHWe 3r1eKTpPO3Heprun B TpaHcnopTe.
10 Mawnkn ®apagen — cosgaTernb y4eHust 06 aNeKTpoOMarHMTHOM none.
11. Muxann Bacunbesund JIOMOHOCOB — yY€eHbIN SHLUUKITONEMNCT.
12. AHape Mapu AMnep — OCHOBOMOMNOXHUK 3NEKTPOLUHAMUKMN.
13. Omunun XpnctmaHoBmuY J1eHL — pycCKnin unsmk.
14. XaHc KpucTtnaH 3pcteq — OCHOBOMOMOXHMK 3NeKTpoMarHeTnama.
15. bunongapHble TPaH3UCTOoPbI.
16.AnekcaHgp CtenaHoBudy [lonoB — pycckum yveHbln, nsobpetaTtens paguo.
17.3akoHbl Kupxroda ans anekTpuyeckon Lenu.
18.TlepeMeHHbIN aNEeKTPUYECKNN TOK U ero NPUMeEHeEHNe.
19. KpnoaneKTpoHmnKka (MMKPOSINEKTPOHMKA N XOro4).
20.MonHusa — ras3oBsblt pa3psag B NPUPOAHbLIX YCITOBUSX.®
21. OTKpbITUE N MPUMEHEHME BbICOKOTEMMEPATYPHOW CBEPXNPOBOANMOCTU
22.T1pon3BoAcTBO, Nepeaaya U NCNOoSIb30BaHUE INEKTPOIHEPTUN.
23.YnbTpasByk (Nony4eHne, CBOMCTBA, NPUMEHEHNE).
24. dnsnka n Mysblka.
25.Tonorpadusi n ee NpMMeHeHKe.
26.[Andpakumns B HaLLEN KUIHMW.
27.0nTn4eckune ABNEHUS B NpUpoae.
28.CBeT — anekTpoMarHuTHas BOSHa.
29. KoHCTpyKUuus 1 Buabl nasepos.
30.J1asepHble TEXHOMOMMN U NX UCNONb30BaHMUE.
31.PeHTtreHoBckume nyun. ictopus oTKpbITUA. NpuMmeHeHue.
32.AnekcaHap NpuropbeBny CTONETOB — PYCCKUN OU3UK.
33.AToMHas uauka.
34.N3oT0nMbI.
35. beckoHTaKkTHble MeTOAbl KOHTPOSIS TemMnepaTypbl.
36.Benuyanwmne oTKpbITUSA (PU3NKN.
37.Uropb Bacunbesny KypuyaTtoB — ou3nk, opraHmsaTtop aTOMHON HayKn U TEXHUKN.
38.Knaccudumkaumnsa n xapakTepucTnkn snemMeHTapHbIX YacTuLl.
39. KOHCTpYKUMOHHAsA NPOYHOCTbL MaTtepuara u ee CBA3b CO CTPYKTYPOM.
40.MeToabl HabnAEHUSA N perncTpaunmn pagmoakTUBHbIX N3Ny4YeHnn n yactuy,. Me-
TOAbI onpeaeneHnsa NNOTHOCTN.
41.Mopenun atoma.
42.HaHoTexHonorna — mexaucumnimHapHaa obnacte oyHAaMeHTanbHOW u npu-
KnagHOM HayKn U TEXHWUKN.
43.TlpymeHeHne SaepHbIX PeakTopPoB.
44.CoBpemMeHHas omsmyeckasi kKapTuHa Mmupa.
45. CoBpeMeHHble cpeacTBa CBA3WN.

©CoNoO~wWNE
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46.MpumeHeHne aBneHust potoadpdekTa.

6. TEMATUHECKOE NMIAHWPOBAHUWE C ONPEAENIEHMEM OCHOBHbIX BU-
A0B YYEBHOU AEATEJIbHOCTU OBYYAIOLLUXCA

Bua yue6HOM paboThl O6bem Cemecmpsbl
4Yacoe 1 2

MakcumanbHas yyebHas Harpyska 146 70 76

(Bcero)

AyaunTtopHas y4yebHas paboTta (obs3a- 106 64 42

TeNnbHble y4ebHble 3aHATUA) (Bcero)

B TOM YuChe:

nexkymun 52 32 20
npakTnyeckne 3aHgaTma 54 32 22

BHeayaunTopHasa (camoctosiTenbHas) 28 6 22

y4yeObHass pabota obyuarouwierocsi

(Bcero)

UtoroBas aTtrectauus B chopme 3K3a- 12 12

MeHa

TEMATUYECKOE NMIAHUPOBAHUE
Ne CopepxaHue obyvyeHus KonuyectBo 4yacoB
nn
AyAUTOpHbIE 3aHATUA

1. BBegeHue 2

2. Pasgen 1. MexaHuka 18
Tema 1.1. KuHemaTtuka. 7
Tema 1.2. dnHamuka. 5
Tema 1.3. 3aKOHblI COXpaHEHUS B MEXaHUKE. 3
Tema 1.4. CtaTuka n rmgpocraTuka. 3

3. Paspgen 2. MonekynsipHas ¢pusuka n TepMmoanHaMmmka 16
Tema 2.1. OCHOBbI MOSEKYNAPHO-KUHETUHECKON TEOPUMN. 4
Tema 2.2. OCHOBbI TEPMOANHAMUKMN. 4
Tema 2.3. CBOMCTBa NapoB U XXNOKOCTEMN. 4
Tema 2.4. CeoncTtBa TBepAbIX TeN. 4

4. Pazpgen 3. OnekTpoaMHaMmumka 20
Tema 3.1. DnekTpocraTuka. 4
Tema 3.2. 3aKOHbl MOCTOAHHOMO TOKa. 4
Tema 3.3. DnNeKTprMyecknin TOK B NOSYNPOBOOHNKAX. 2
Tema 3.4. MarHuTHOe none. 5
Tema 3.5. OnekTpomarHMTHas MHOYKLMS. 5

5. Paspen 4. KonebaHus 1 BOsHbI 18
Tema 4.1. MexaHu4eckne konebaHnsi 1 BOSHBbI. 5
Tema 4.2. Ynpyrne BOsHbl. 3
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Tema 4.3. OnekTpoMarHuTHble konebaHus. 5
Tema 4.4. OnekTpoMarHUTHbIE BOSHbI. 5
. Pazgen 5. OnTtuka 16
Tema 5.1. [eomeTpuyeckasn onTuka. 8
Tema 5.2. BonHoBasi ontuka. 8
. Paspen 6. OnemMeHTbl KBAHTOBOU (PU3UKMN. 16
Tema 6.1. OcHOBbI cneynanbHOWM TEOPUM OTHOCU- 4
TEeNbHOCTW.
Tema 6.2. KBaHTOBas onTuka. 4
Tema 6.3. AToMmHasa dounsuka. 4
Tema 6.4. ApgepHasa dounsuka. 4
UToro: 106
BHeayauTopHasa (camocTosiTenbHas) paboTta
Pa3pen 1. MexaHuka 4
PeweHne 3agad Ha Temy 1.1. KuHemaTuka. 1
PeweHuve 3agay Ha Temy 1.2. luHamuka. 1
PeweHne 3agay Ha Temy 1.3. 3aKkOHblI COXpPaHEHUS B MEXAHUKE. 1
PeweHune 3agay Ha Temy 1.4. CtaTtuka n rmgpocraTuka. 1
Paspen 2. MonekynsapHasa dusnka u TepMmoamHamMuka 4
PeweHune 3agay Ha Temy 2.1. OCHOBbI MOSEKYNAPHO-KMHETNYE- 1
CKOW TEOpUM.
PeweHune 3agay Ha Temy 2.2. OCHOBbI TEPMOLAMHAMUKMN. 1
PeweHune 3agay Ha Temy 2.3. CBOMCTBaA NapoB U XXUOKOCTEMN. 1
PeweHune 3agay Ha Temy 2.4. CBoricTBa TBEpAbIX Ten. 1
. Paspen 3. dnekTtpoaMHamMuka 6
PeweHune 3agay Ha Temy 3.1. DnekTpocTaTtuka. 1
PeweHune 3agay Ha Temy 3.2. 3akOHbl NOCTOSIHHOIO TOKA. 1
PeweHune 3agay Ha Temy 3.3. DnNeKTpUYECKUin ToK B NONynpo- 2
BOOHWKAX.
Pewenune 3agay Ha Temy 3.4. MarHuTHOe norne. 2
Paspgen 4. Kone6aHusa n BOMHbI 6
PeweHne 3agay Ha Temy4.1. MexaHnyeckme konebanus um 1
BOJTHbI.
PeweHne 3agad Ha Temy 4.2. Ynpyrue BOSHbI. 1
PeweHune 3agay Ha Temy 4.3. OnekTpoMarHuTHble konebaHus. 2
PeweHune 3agay Ha Temy 4.4. DnekTpoOMarHUTHbIE BOSTHbI. 2
. Paspgen 5. OnTuka 4
PeweHune 3agay Ha Temy 5.1. T'eomeTpuyeckasi onTuka. 2
PeweHune 3agay Ha Temy 5.2. BonHoBas onTuka. 2
. Paspen 6. OneMeHTbl KBAHTOBOU (PU3UKMN. 4
PeweHune 3agay Ha Temy 6.1. OCHOBbI creymasnbHON TeOo- 1
pUn OTHOCUTESTBHOCTW.
PeweHune 3agay Ha Temy 6.2. KBaHTOBaga onTuka. 1
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PelweHnve 3agay Ha Temy 6.3. AToOMHas dousnka. 1
PeweHne 3agad Ha Temy 6.4. AnepHaa dounsuka. 1
BCEIO: 28

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTUOBYYAIOLUXCA

CopepxxaHneoOby4eHus XapaKTepucTuka OCHOBHbLIX BUAOB AeATeNbHOCTM 06yu4alo-
Wmxcs (Ha ypoBHe y4eOHbIXAeNCTBUN)
BeseneHune YMeHMa NOCTaHOBKW Lenen OeAaTenbHOCTU, NiaHMpoBaHUA cobCTBEH-

HOW AeATeNnbHOCTW AN OOCTUXEHUS NOCTaBMNeHHbIX uenewn, npeasuae-
HUS1 BO3MOXHbIX pPEe3ynbTaToB 3TMX AEWCTBWUWA, OpraHv3aumm camo-
KOHTPOS 1 OLIEHKM MOSyYEeHHbIX pe3ynbTaTtoB. Pa3Butne cnocobHocTH
SICHO M TOYHO M3naraTb CBOW MbIC/N, NIOrMYeCKM O0BOCHOBLIBaTb CBOHO
TOYKY 3pEeHUs], BOCNPUHMMATb U aHanM3mpoBaTb MHEHUS cobeceaHNKOB,
npv3HaBas nNpaBo ApPYroro YenoBeka Ha MHoe MHeHue. [pon3BegeHune
n3mepeHust Pnsn4ecknx BENNYMH 1 OLEHKA rpaHunLibl MOrPELUHOCTEN N3~
mMepeHui. [NpeacTtaBnexHne rpaHuLbl NOrpeLHoCcTern U3MepPEeHnii Npu no-
CTpoeHuu rpacmkoB. YMeHMe BbiCkasbiBaTb rMnoTesbl Ang 06bAacHeHUs
HabnogaeMblx ABNeHWA. YMeHne npegnaraTte MOAENW ABNEHNA. Ykasa-
HWe rpaHuL, NPUMEHUMOCTUN (PU3NYECKUX 3aKOHOB. 3noxeHne ocCHOB-
HbIX MOMOXEHUN COBPEMEHHOW Hay4yHOW KapTuHbl mupa. lNMpuBeaeHue
NPMMEPOB BMUSHWUS OTKPbITUIA B (PM3UKE Ha MPOrpecc B TEXHMKE N TeX-
HomorMn npou3BoAcTBa. Vicnonb3oBaHune VIHTepHeTa Onis moucka WH-
dopmaumm.

Paspen 1. MexaHnuka

Tema 1.1. KuHemaTtuka.

MpencraBneHne MeEXaHUYECKOro ABWXKEHWS Tena ypaBHEHWUSIMU 3aBU-
CMMOCTV KOOpPAMHAT U NPOEKLMER CKOPOCTH OT BpeMeHu. [Npeacrasne-
HMEe MeXaHN4YecKoro ABMXKEHUS Tena rpadukaMu 3aBUCMMOCTU KOOPAU-
HaT 1 NpPOoeKLUMen CkopocTu OT BpemeHu. OnpeaeneHve koopamHaT
NPOMAEHHOTO MyTU, CKOPOCTU U YCKOPEHUS Tena no rpadukamM 3aBucu-
MOCTV KOOPAMHAT U NPOEKLUIA CKOPOCTU OT BpemeHu. OnpeaeneHve
KOOpAMHAT MPOMOEHHOTO MyTU, CKOPOCTU U YCKOPEHUS Tena Mo ypaBHe-
HVSIM 3aBUCUMOCTY KOOPAUHAT U NPOEKUMIA CKOPOCTU OT BPEMEHW.
MpoBedeHne cpaBHUTENBHOIO aHann3a paBHOMEPHOIO U paBHoOMEpe-
MEHHOIO ABWXEHUN. YKasaHne 1Cnonb30BaHUs MOCTYNaTeNbHOro U
BpaLlaTenbHOro ABMKEHUI B TexHUKe. [pnobpeTeHne onbiTa paboTsl B
rpynne ¢ BbINOMHEHNEM Pa3NUYHbIX colmanbHbIX ponei. PaspaboTka
BO3MOXHOW CUCTEMbI AENCTBUIM N KOHCTPYKLMW NS SKCNEPUMEHTarb-
HOro onpeaeneHust KKHeMaTUYeCcknx BenuyuH. MpeacraBneHne nH-
dopmaumm o Buaax ABUXKeHWs1 B BUae Tabnuubl.

Tema 1.2. [lnHamuka.

3HaHVe OCHOBHbIX MOHATUI AMHaMUKK (MHepLWsl, Macca, cuna, Bec, He-
BECOMOCTb) U YMeHWEe NPUMEHATb UX Ha NpakTuke. 3HaHWe cMbicna 3a-
KOHOB AMHaMUKN HblOTOHa, MPUHLMMNOB CYNepno3uLMm U 0THOCUTENBHO-
CTW, N YMEHNE NPUMEHUTb 3HaHUSI NMPU peLleHun NpodecCcMoHanbHbIX
3agad. YMeHue npvBOoAUTb NPUMEPbl NPaKTUYECKOTO NPUMEHEHUS ou-
31YECKMX 3aKOHOB MEXAHUKW.

Tema 1.3. 3akoHbl coxpa-
HEHUs1 B MEXAHWKE.

lMprMeHeHne 3aKoHa COXpaHEeHUa UMNYbca AN BblYUCIIEHUA U3MEHE-
HUI cKOpoCTen Ten npu nx B3anmoaencTeunsx. MlamepexHme pabotbl cun
N M3MEHEHNE KMHETUYECKOW 3Heprum Tena. BeluncneHme paboTsl cun u
M3MEHEHNS KNHETUYECKOW aHeprnn Tena. BeluncneHme noteHunansHon
3Hepruu Ten B rpaBuUTauMoHHOM norne. OnpegeneHne noTeHUnansHon
3Heprum ynpyro AedopM1MpoBaHHOIO Tena no U3BECTHOW gedopmauum
N XXeCcTKoCcTM Tena. [pumeHeHne 3akoHa COXpPaHEHWUs MeXaHWUYeCKOoWn
3Heprum nNpm pacyeTax pesynbTaToB B3aMMOAEWCTBUI Ten rpasutaum-
OHHbIMW CUNaMU U curamMu ynpyrocTtu. YkasaHue rpaHuL, npuMeHnMocTu
3aKOHOB MeXaHWKN. YkaszaHue y4ebHbIX ANCLUMNINH, MPY N3Yy4eHMN KOTO-
PbIX UCNONb3YTCH 3aKOHbI COXPaHEHUS.

Tema 1.4. Ctatuka n rua-
pocTaTuKa.

3HaHne OCHOBHbIX NOMOXEHUN CTaTUKK U rMapoCcTaTuKKn, a TaKkkesnage-
HUe npunemMamun pelleHna TUnoBbIX 3agad. BnageHue TeopeTn4eCknummn
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3HaHMSIMW MO UCMNONb30BaHMIO OCHOBHbIX MOHATUI U 3aKOHOB MEXaHn4e-
CKoro paBHOBeCI/IFl.yMeHI/Ie MCNOJ1b30BaTb NMNOHATUA U 3aKOHbI MEXaHN4e-
CKOro paBHoBecCcua angd peweHna OCHOBHbIX 3a4ay MeXaHUKN.

Paspen 2.

MonekynspHasa dousnka u TepMmognHamuka

Tema 2.1. OcHOBbI Morne-
KYNAPHO-KMHETUYECKON
Teopuu.

PelueHune 3agay ¢ npyMeHeHMeM OCHOBHOMO YpaBHEHUS MOMNEKYNsipHO-
KnHeTnyeckon Teopum rasoB. OnpegeneHne napameTpoB BeLLeCTBa B
razoobpasHoOM COCTOSIHMM HAa OCHOBaHWUM YpaBHEHWUs COCTOAHMSA uae-
anbHoro rasa. OnpegeneHne napamMeTpoB BeLlecTBa B ra3oobpasHom
COCTOSIHMM U MPOUCXOAALLMX NPOLIECCOB MO rpacdukaMm 3aBMCMMOCTM P
(T), V (T), p (V). MpakTtnyeckoe nccnegosarue 3asmcumoctun p (T), V (T),
p (V). MpeactaBneHue B Buae rpaddMKoB M30XOPHOTO, M306apHOro 1 nso-
TEPMUYECKOro nNpoLeccoB. BelumncneHne cpegHen KMHETUYECKON SHep-
rMn TEMNMOBOrO OBWXEHUSI MOJIEKYN MO M3BECTHOW TemnepaType Belle-
cTBa. BbickasbiBaHve rvnote3 onsd oO6bsiCHEHWs] HabngaembIx siBne-
HUR. YKasaHue rpaHuL, NpUMEHNMOCTN MOAENN «uaeanbHbIN ra3» n 3a-
koHoB MKT

Tema 2.2. OcHOBbI TEPMO-
ANHAMUKN.

PacuéT konnyectBa TennoThbl B Npoueccax Tennonepegayn. Pacuet ko-
nuyecTtBa TenmnoTbl, HEOGXOAMMOro AN OCYLUECTBMEHUs 3adaHHOro
npouecca c Tennonepegaden. Pacyet nsmeHeHus BHyTPEeHHEN aHeprum
Ten, paboTbl M NepefaHHOro KONM4ecTBa TennoThl C UCMOMb30BaHEM
nepBOro 3akoHa TepMoAanHamunkn. PacyeT paboThbl, COBEPLLUEHHOM ra3oMm,
no rpacuky 3asucumocTtu p (V). BelumcneHne paboThl rasa, coBepLUEH-
HOV MPU M3MEHEHWWN COCTOSIHWUS MO 3aMKHYTOMY UuKny. BblumcneHue
KMNA npu coBeplueHnn rasom paboTbl B NpoLeccax U3MeHeHUst COCTos-
HWSA MO 3aMKHYTOMY Lmnkny. OOGbACHEHWe NPUHLMNOB AeNCTBUA Tenso-
BbIX MaLUWH. [leMOHCTpaLmnsa ponn husnkn B CO34aHUN Y COBEPLLEHCTBO-
BaHWM TEMMOoBbIX ABuratenen. VI3noxeHne CyTM 3KOMOrMYecKMx npo-
6nem, obycnoBneHHbIX paboTon TEMMOBLIX ABUraTtenem n npeanoxeHme
NyTW UX peLleHns. YKasaHue rpaHuL, NpUMEHNMOCTU 3aKOHOB TepMOau-
HaMWKn. YMeHue BeCTVM Auanor, BbICMyWwMBaTb MHEHWE OMMOHEHTAa,
y4acTBOBaTb B ANCKYCCUW, OTKPBITO BbipaxaTb 1 OTCTamBaTb CBOK TOYKY
3peHus. YkasaHve y4ebHbIX ANCUMMIWH, NpU U3YyYeHUM KOTOPbIX MC-
nonb3ytT y4ebHbin matepuan « OCHOBbI TEPMOAVHAMKNY.

Tema 2.3. CeovicTBa na-
POB U XWUAOKOCTEN.

PacueT konnuyecTtsa TennoTbl, HEO6XOAMMOrO AN OCYLLECTBEHUS NPO-
Lecca nepexoja BellecTsa U3 04HOro arperaTHoro COCTosIHUA B Apyroe.
OKkcnepvMeHTanbHoe uccrnegoBaHMe TenmnoBblX CBOWCTB BeLLeCTBa.
lMpuBeaeHne NpMMEpPoOB KanuNMspHbIX ABMEeHU B BbITYy, Mpupoge, Tex-
Huke. [pyMmeHeHne pr3nyecknx NOHATUIA 1 3aKOHOB B y4ebHOM MaTepu-
arne npodeccroHansHoro xapakrepa. Vicnonb3osanve UHTepHeTa Ans
noucka mHgopmaumm o pas3paboTkax U NPYMEHEHUsIX COBPEMEHHbIX
TBEPAbIX U aMOpPdHbLIX MaTepuanos.

Tema 2.4. CowcTBa TBEp-
AblX Ten.

PacueT konuuyecTBa TensnoThbl, Heobxoaumoro ans ocyLlecTBrieHunsa npo-
LlecCa nepexoda sewecrtsa U3 04HOro arperatHoro COCTodaH1A B Apyroe.
3HaHMe TennoBbIX CBOWCTB BellecTBa.llccneqoBaHMe MexaHU4YeCcKuUx
CBOWCTB TBEPAbIX TEJ.

Pasgen 3. OnekrpogMHamuka

Tema 3.1. OnektpocTa-
THKa.

BblunucneHve cun B3aMMoaencTBUs TOYEYHbIX SNEKTPUYECKNX 3apaao0B.
BblunMcneHve HanpsHKeHHOCTU SNEKTPUYECKOro Nosis 0gHOro U HECKOSb-
KMX TOYEYHbIX 3NeKTpUYecKnx sapsaoB.BelumcneHne noteHynana anekx-
TpU4eCKoro nona oaHOro U HeCKOJ1bKMUX TOYEeYHbIX 3JTEKTPUYECKNX 3apa-
O0B. Bbluncneruve QHEepPrnn aNeKTpn4eckoro nona 3apsAa>XeHHoro KOHAeH-
catopa. Pa3spaboTka nnaHa M BO3MOXHOW CXeMbl OEWCTBUIA SKCMEpU-
MEeHTanbHOro orpefeneHns aNeKTPOEeMKOCTU KOoHAeHcaTopa U ANaneK-
TPUYECKOM NPOHNLLIAEMOCTU BeLLLEeCTBa.

Tema 3.2. 3aKoHbl NOCTO-
AHHOro TOKa.

OnpepeneHne MOLHOCTK anekTpuyeckoro Toka. Onpegenenne 34C u
BHYTPEHHEro COMPOTUBIIEHNSI UCTOYHUKA TOKa. BbinonHeHne pacyeTos
CWMbl TOKa M HanpshkeHUn Ha ydacTkax anektpuyeckmx uenen. Ob6bsac-
HEeHVe Ha Mpumepe dMEeKTPUYECKON Lenu C OBYMSA UCTOYHMKaMMK ToKa
(30C), B KakoMm crny4ae UCTOYHUK 3NEKTPUYECKOW aHeprum paboTaeT B
pexume reHepaTtopa, a B kKakoMm — B pexxume notpebutens. Onpegene-
Hue TemnepaTypbl HUTW HakanveaHus. NpoBedeHWe cCpaBHUTENBHOrO
aHarnusa nonynpoBOAHWUKOBbIX AMOAOB U TPMOAOB.
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Tema 3.3. dnekTpudeckun
TOK B NONYNpPOBOLHUKAX.

3HaHWe O NPUPOAEe INEeKTPUYECKOro Toka B MONynpoBOAHMKAX, BUAAX
NPOBOAMMOCTM NONYNPOBOAHMKOB, 3aBMCMMOCTU MPOBOAVMOCTM NONY-
NPOBOAHMKOB OT TEMMepaTypbl U OCBELLEHHOCTU, Pasnuunax B Xapak-
Tepe NpoBOANMOCTU MeXAy NPOBOAHUKAMMW, MOMYNpOBOAHUKAMU U AU-
aneKTpUKamMm 1 obracTb NPUMEHEHMS NOYNPOBOSHMKOB.

Tema 3.4. MarHuTHoe
none.

BbluncneHve cun, AenCcTBYIOWNX HA NPOBOOHUK C TOKOM B MarHUTHOM
none. Boluncnenne cun, 4ENCTBYIOLNX HA SNEKTPUYECKUA 3apsad, ABK-
XyLWmincsa B marHMTHOM none. MccnegoBaHve sSiBNEHUA SNeKTpOMarHmuT-
HOW MHOYKLMW, CAMOMHAYKLMW. BblunMcneHme aHeprum MarHuTHOro nons.
Ob6bsicHeHne npuHUMna AencTeus anektpoasuratens. O6bAcHeHue
npuHUMNa AeNCcTBMS reHepaTopa 3fIEKTPUYECKOro ToKa N aneKkTponsme-
putenbHbIX NpubopoB. O6bSACHEHME ponNM MarHMTHOro nons 3emnu B
XW3HWU pacTEHUN, XUBOTHLIX, YenoBeka. [NpnBegeHne NpMMepoB npak-
TUYECKOrO MPUMEHEHUST U3YYEHHbIX SIBIIEHUIR, 3aKOHOB, NpubOpOB,
ycTponcTB. [poBedeHne CpaBHUTENLHOIO aHanM3a CBOWCTB 31EKTPO-
CTaTM4eCKOoro, MarHUTHOIO U BUXPEBOrO anekTpuyecknx nonen. O6bsc-
HEeHMe Ha MpMMepe MarHUTHbIX SIBMIEHWIA, NOYeMY (PU3NKY MOXHO pac-
cmaTpmBaTb Kak MeTaaUCLIMIIINHY.

Tema 3.5. Onektpomar-
HUTHast MHAYKUMS.

YMeHue paccuntbiBaTe D C a1eKTpoMarHUTHON MHAYKUMWU U aHanu3u-
poBaTb NPWYMHbI BO3HUKHOBEHWS U CYLLECTBOBaHMWS SIBIIEHUS 3N1EKTPO-
MarHUTHOW MHOYKUMN.

Paspnen 4. KonebaHus n BOnHbI

Tema 4.1. MexaHun4eckue
konebaHna 1 BOMHbI.

WccneposaHve 3aBucumocTn nepuopa konebaHui matemaTuyecKoro
MasTHUKa OT ero AnuHbl, Maccbl U aMnnuTyapl konebanmn. Nccneposa-
HWMe 3aBMCMMOCTU Nepuoaa konebaHuw rpysa Ha NpyXMHe OT ero Macchbl
N XXeCTKOCTW NpyXuHbl. Bolumcnenue nepnoga konebaHuni matematumye-
CKOrO MasiTHUKa MO U3BECTHOMY 3HAYEHUIO ero AnuHbl. Beluncnenne ne-
puoga konebaHun rpys3a Ha NpyXuHe NO U3BECTHbIM 3HAYEHWAM €ero
MaccCbl M XECTKOCTU MpPYXMWHbl. BbipaboTka HaBbIkOB BOCMPUHMMATD,
aHanusvpoBaTb, nepepabaTtbiBaTb U NPeabABNATb MHpOPMaLUo B CO-
OTBETCTBMM C MOCTaBNeHHbIMU 3agadvamu. [puBegeHne npuMepoB aB-
TokonebaTenbHbIX MexaHuyeckux cuctem. MpoBegeHne knaccuduka-
umn konebaHun.

Tema 4.2. Ynpyrvue BOrHbI.

nuccneaoBaHne ANUHbLI 3BYKOBOWM BOMHbI NO pe3ynbTaTaM HabnoaeHuin
MHTepdepeHLN 3BYKOBLIX BOMH. OObsACHEHWE ABMNEHUA UHTepdepeH-
uun 1 andbpakumMm MexaHudeckux BorH. MpeacraeneHne obnacTei npu-
MEHeHUS ynbTpasByKa 1 NepcrekTUBbI ero UCMoJb30BaHWs B pasiiMyHbIX
obracTax Hayku, TEXHUKU, B MeauuuHe. 3noxeHne cyTu akosiornye-
CKMX NpoBreM, CBA3aHHbIX C BO3AENCTBMEM 3BYKOBbIX BOMH Ha opra-
HU3M YernoBeka.

Tema 4.3. Onektpomar-
HUTHbIE KonebaHus.

PacueT anekTpoeMmKocTuM KoHAeHcaTopa. PacyeT WMHAOYKTUBHOCTU Ka-
Tywkun. iccnenoBaHue ABNeHNs 3NeKTpu4eckoro pesoHaHca B nocrneao-
BaTenibHON uenu. lNpoBeaeHne aHanorum mexagy usnyeckumm Benmnym-
HaMW, XxapakTepusyrLLMMN MEXaHUYECKYIO N 3NEKTPOMarHUTHYI Kore-
GaTenbHble cuCcTeMbl. PacyeT 3HayeHun cumnbl TOKa U HaNPsPKEHUS Ha
aneMeHTax uenu nepemeHHoro Toka. MccnepoBaHue npuvHumMna geu-
CcTBUA TpaHcdopmartopa. NccnegosaHme npuHuuna gencTesns reHepa-
Topa nepeMeHHoro Toka. Mcnonb3oBaHne MHTepHeTa Ons noucka WH-
dopMaLmnmM 0 COBPEMEHHLIX cnocobax nepegayn aNeKTposHeEPrun

Tema 4.4. Onektpomar-
HUTHbIE BOJTHbI.

Ob6bsicHeHne npnHUMNnanbHOro pasnnyna npuponbl ynpyrmx n anfiekTpo-
MarHuUTHbIX BOSH. M3noxeHwue CYTN 3KOJIOrm4eckmnx r|po6neM, CBA3aH-
HbIX C 3NEeKTPOMarHUTHbIMU konebaHnsamn n BonHamu. OObsICHEHME
POJSIN 3NEKTPOMAarHUTHbIX BOJIH B COBPEMEHHbIX MUCCreaoBaHUAX Bce-
JIEHHOW.

Paspen 5. OnTtuka

Tema 5.1. l'eomeTpunye-
ckada onTuka.

[MpuMeHeHWe Ha NpakTuKke 3aKOHOB OTPaXKeHUs U NpernomrieHnsa ceeTta
npu pelwleHnn 3agad. OnpefeneHue cnekTpanbHbIX FpaHuL, YyBCTBU-
TENbHOCTU YENIOBEYECKOrO rnasa. YMeHne CTpoutb n3obpaxeHus npea-
MEeTOB, AaBaeMble NnuH3amn. PacdeT paccTosHnst OT NUH3bI 40 u3obpa-
XeHusa npegmeTa. PacyeT onTuyeckomn cunbl NNH3bL. MIamepeHne ¢okyc-
HOro0 PacCTOSAHUS JIVH3bI.
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Tema 5.2. BonHoBag on-
TUKa.

3HaHWe onpeaeneHnii U CBOMCTBA SABMEHUN MHTepdepeHUnn, audpak-
uun, NoNspusaumn 1 AUCnepcmmn aNeKTpoMarHuTHbIX BOH. MprBegeHune
NPYMEpPOB NOSIBNIEHMS B NPUPOAE N UCMOSNb30BaHUSA B TEXHUKE SABMEHUN
MHTepdepeHumn, audpakuymm, nonspmsaunm n gucnepcum ceera.

Pasoen

6. ONnemMeHTbl KBaHTOBOU (PU3UKWN.

Tema 6.1. OcHoBbI
crneumanbHON Teopumn
OTHOCUTESIbHOCTMW.

3HaHe OCHOBHBbIX MOHATUIA, METOAOB U 3aKOHOB TEOopUn OTHOCUTESTIbHO-
ctn, O6bsICHEHNE OTHOCUTENbHOCTU NPOMEXYTKOB BpeMeHU, OTHOCKU-
TENbHOCTU OAJNMUHbI Tern.

Tema 6.2. KBaHTOBaga
onTuka.

OO0bsicHeHne oToadpekTa. PacyeT MakcUMarnbHOW KUHETUYECKOW
3HEprnn 3MNeKTPOHOB MNpu GoTo3anekTpuyeckom addekte. Onpeaene-

Hve paboTbl BbIXOAA 3MIEKTPOHA MO rpadouky 3aBUCUMOCTM MakcumMarb-
HOM KMHETUYECKON 3HEPINM (POTO3NEKTPOHOB OT YacToThl cBeTa. O0b-
SICHEHME KOPMYCKYNSPHO-BOMHOBOTO Ayanuama cBoicTe poToHoB. O6b-
SICHEHME PONN KBAHTOBOMW OMTUKN B PA3BUTUM COBPEMEHHOW (PU3MKM.

PacyeT yacToTbl ¥ ANWHBI BOMHBI NCMYCKAEMOro cBeTa npu nepexoae
aTomMa BogopoAa M3 OAHOro CTaunoHapHOro coctosHus B apyroe. O6b-
SAICHEHNE NPOUCXOXAEHNSA NMHENYaToro crekTpa atoma BOAOPoAa U
pasnuuuns NUHenyaTbIX CNEeKTPOB pa3nuyHbIX ra3os. [pvBeaeHve npu-
MepOB NCMONb30BaHMA nasepa B COBPEMEHHOW HayKe U TexHuke. Vc-
nonb3oBaHue VIHTepHeTa Ansa noncka uHgopmaumm o nepcnekTmBax
npMMEHeHus nasepa.

Tema 6.3. AToMmHaga
dounsumka.

PacueT aHeprum cBs3m aToMHbIX agep. Onpegenexue 3apsga v Macco-
BOrO YMCna aTOMHOro siapa, BO3HMKALWEro B pesyrnbTaTe pagmoakTue-
HoOro pacnaga. Beluncnexue aHeprum, ocsoboxaatoLencsa npu pagmo-
akTMBHOM pacnage. OnpegeneHve NpoaykToB saepHon peakunn. Bobl-
yncneHme sHepruu, oceoboxaarowencs npy aaepHbIX peakuunsx. MNoHu-
MaHue NPeMmMyLLEeCcTB U HEAOCTaTKOB UCMONb30BaHNSA aTOMHOW SHEPTUn
N MOHM3NPYIOLLIMX N3MTyYEeHU B NPOMbILLNIEHHOCTU, MeauumHe. Manoxe-
HMe CyTW 3Kofornyeckux npobnem, cBA3aHHbIX ¢ Bruonormyeckum gen-
CTBMEM PaAMOaKTUBHBIX N3ry4eHni. NpoBeaeHne knaccudukaumm ane-
MEHTapHbIX YacTul No Mx PU3MYECKMM XapakTepuctvikam (macce, 3a-
PSAY, BPEMEHU XXU3HW, CMIMHY U T. A4.).

Tema 6.4. ApgepHasn
dounsunka.

7. ONMMUCAHUE YYEBHO-METOAUYECKOIO U MATEPUAJIbHO-TEXHUYE-
CKOIo OGECNEYEHUA OEPA3OBATENIbHOU OEATENIbHOCTMW.
7.1. MaTtepuanbHoO-TeXHUYECKOe obecneyeHue
Peannsauusa nporpammbl gucunnnvHbel «duamnka» tpebyet Hanuumnsa y4edbHoro kabu-
HeTa ¢ goctynom B MIHTepHeT.

MomelieHne kabmHeTa ygosneTeopsieT TpeboBaHmaMm CaHUTapHO-3aNnnaeMmonornye-
cknx npasun n HopmaTtueos (CaHlnH 2.4.2 Ne 178-02) n ocHalleHo TMnosbIM obopyaosa-
HMeMm, ToM Yucne yvyebHon mebenbto 1 cpegcTsamm 0byveHus, 4OCTaTOYHbIMU s BbINOM-
HeHus TpeboBaHMIN K YPOBHIO MOArOTOBKM 0by4vatowmxcs.B kabnHeTax gOmMKHO BbITb Mynb-
TMMeaninHoe obopyaoBaHMe, NOCPEACTBOM KOTOPOro y4acTHWKM obpasoBaTenbHOro npo-
uecca MoryT npocmatpuBaTb BM3yarnbHy MHGOPMaLMO NO N3yv4aeMon OUCUMMINHE, CO-
30aBaTb NpeseHTauuu, Bugeomatepuansl U T. N.B coctaB yuebHO-MeToaNYEeCKoro n mate-
puanbHO-TEXHMYECKOro obecnedeHnst nporpaMmmbl y4ebHoOM aucumnnmHbl « Pusmka» BXOAAT:

* HarngaHble nocobus (KOMNNeKTbl y4ebHbIX Tabnuu, NNakaToB U T. MN.);

* NH(POPMALMOHHO-KOMMYHWUKaLMOHHbIE CPEACTBA;

* 3KPaHHO-3BYKOBbIE NOCOOMS;

* 9neKkTpocHabxeHne kabuHeTa;

* TEXHUYECKME cpeacTBa 0byyeHus;

* [JEeMOHCTpauMoHHOe obopygoBaHue (obuwero HasHavyeHna u TemaTudeckue
Habopbl).

7.2. WHdpopmaumoHHoe obecnevyeHne oby4eHus
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Mepe4yeHb y4ebHbIX n3naHun, UHTepHeT-pecypcoB, AONONTHUTENIbHON
nutepartypbl

B 6ubnnoTeyHbI hoHA BXOAAT y4ebHuKM, yuebHo-meToamyeckme komnnektbl (YMK),
obecneynBaroLLe ocBoeHne y4ebHom AncunnnHbl « Pnsmka», peKoMeH4oBaHHbIE UK o-
nyLleHHble ANs UCNoNnb30oBaHWs B NpodeCccuoHanbHbix 0bpa3oBaTeribHbIX OpraHM3auunsx,
peanusyloLmx obpasoBaTenbHy0 NporpaMmmy cpeaHero obuero obpasoBaHna B npegenax
ocsoeHus OlNOTI CMNO Ha 6a3e ocHOBHOro 0bLero obpasoBaHus.

BrubnuoteyuHbln hoHO MOXeT OblTb OOMOMHEH 3HUMKNONeAMSAMU, CPaBOYHUKaMW,
Hay4HOW N Hay4YHO-NOMYNAPHON NUTEpPaTypon 1 ApyrMMmn Nocodbumsmm no usnke.

B npouecce ocBoeHuss nporpammbl y4ebHOW AucunnivHbl «Pusmka» CTYAEHTbI
AOMKHblI UMETb BO3MOXHOCTb JOCTYNa K 9NeKTPOHHbIM y4ebHbIM MaTepuanamM no usuke,
nmMerLwmnmMcsa B CBOBOAHOM AocTyne B ceTn HTEPHET (3NEKTPOHHBIM KHUraM, NpakTUKymam,
TecTtam, maTepuanam E3 v gp.).

PekomeHayemas nutepartypa:
Ona obyyarowmxca

a) OCHOBHas nuTteparypa:

1. Hukepos, B.A. ®usnka: coBpemeHHbI kypc / B.A. HukepoB. — 4-e nsg. — Mocksa :
HawkoB mn K°, 2019. — 452 c. : vn. — Pexum poctyna: no noanmcke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262 (pata obpaweHusa: 01.10.2020). —
ISBN 978-5-394-03392-6. — TeKCT : 9NeKTPOHHbIN.

2. dnsumka : y4ebHUK ansa obydaroLwmxca no cneunanbHOCTSIM cpegHero npodeccmo-
HanbHoro obpasoBaHus : [12+] / . . MonuaHoB, H. A. lN'ynsaesa, P. A. BogonaxeHko, XK.
B. MekweHeBa ; noa pea. XK. B. MekweHeBon. — Mocksa : YHusepcuteT CunHeprus, 2024. —
249 c. : vn., Tabn., cxem. — (CpegHee npodeccuoHanbHoe obpa3oBaHue). — Pexum go-
ctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=706850 (gata
obpawenunsa: 14.09.2023). — ISBN 978-5-4257-0600-3. — DOI 10.37791/978-5-4257-0600-3-
2024-1-248. — TeKCT : 9NEKTPOHHbIN.

0) nononHUTenbHasa nuTepaTypa:

3. Makuwes .A. dusuka. 10 knacc: y4eb. ana odbweobpasosat. yupexgeHun / 4.
Msaknwes, b5.6. byxoBues, H.H. Cotckun — M.: lNpoceeLueHne, 2016 — 366 c.

4. Makuwes .A. dusmka. 11 knacc : y4eb. ana obweobpasoBart. opraHusauun c
NpuUn. Ha aNeKTPoH. HocuTene :6a3oBbin 1 npodun. yposuu / . A. Makmwes, b. b. byxos-
ues, B. M. Yapyrud — M. : lNpoceewweHune, 2016.— 399 c.

5. PbimkeBud A.ll. ®dusuka. 3agavHmk. 10—11 kn.: nocobue ana obleobpasosar.
yupexgenun / A.MN. PeimkeBuy — M.: [lpoha, 2017 — 188 c.

6. TawnbikoBa-byLwwkeBuy, .. dusuka : yuebHuk : B 2 u. / .. TawnbikoBa-byLuke-
BUY. — 2-e n3g., ucnp. — MuHck : Belwoanwas wkona, 2014. — Y. 1. MexaHuka. MonekynspHas
du3rka 1 TepMmoaMHamMmuKa. INEeKTPMYecTBO U marHeTuam. — 304 c. : un., cxem. — Pexum
poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=235732 (gaTa
obpawuerunsa: 01.10.2020). — bubnuorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). - ISBN 978-
985-06-2507-6. — TeKCT : 3NIEKTPOHHbIN.

7. TawnbikoBa-bywkesu4, N.N. dusnka : y4ebHuk : B 2 4. / N.W. TawnbikoBa-byLike-
BUY. — 2-€ n3a., ucnp. — MuHck : Bolwanwas wkona, 2014. — 4. 2. Ontuka. KeaHtoBas ¢u-
3uka. CTpoeHune n pusndeckme CBoOMCTBa BellecTea. — 232 C. : Un., cxeMm., Tabn. — Pexum
poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=460883 (naTa
obpaiteHus: 01.10.2020). — bubnuorp. B kH. — ISBN 978-985-06-2506-9 (4. 2). - ISBN 978-
985-06-2507-6. — TEKCT : 3NIeKTPOHHbLIN

8.Tpocmmosa T.W., MNMaenosa 3.I". C6opHMK 3agay No Kypcy U3nNKM C peLUEHNAMN. —
M.: Bbicwasa wkona, 2003. — 591 c. — PekomeHgoBaHo YMO
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Onsa npenopaBaTtenen

a) ocHOBHas nuTteparypa:

1. Teopus n metoamka obyydeHus dpuauke : yuedbHoe nocobue : [16+] / H.b. NpebeH-
HukoBa, M.IN. Nlankuna, O.E. NleBeHko, H.I". SncmoHT ; nog obw. pea. M.I1. JlaHkuHON ;
Omckui rocygapcTBeHHbIn yHuBepceuteT um. ®. M. [loctoeBckoro. — OMck : OMCKuiA rocy-
AapcTBeHHbIN yHuBepcuTeT um. ©.M. [loctoeBckoro, 2017. — 160 c. : Tabn., cxem. — Pe-
XWM JocTyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=563143 (gaTta obpalyeHus:
08.02.2021). — bubnuorp.: c. 144-157. — ISBN 978-5-7779-2126-0. — TeKCT : aNEeKTPOH-
HbIN.

2. JlykmaHoBa, A.P. MeToan4deckue pelleHusi No NPUMEHEHUI0 MHTEPHET pPecypcoB
Ha 3aHATuAX no dousnke / A.P. JlykmaHoBa ; ballknpckuii rocyaapCTBEHHbIN negarornye-
cknn yHnsepcuteT nm. M. Akmynsbl, UIHCTUTYT OU3NKK, MaTeMaTUKK, LMAPOBbLIX U HAHO-
TexHonormni un ap. — Yoga : 6.1., 2020. — 54 c. : un. — Pexum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=594250 (gaTta obpaiueHnsa: 08.02.2021). —
TeKCT : 9NEeKTPOHHBbIN.

0) nononHUTenbHas nuTepaTypa:

1. ®egepanbHbln 3akOH OT 29.12.2012 Ne 273-03 «O6 obpasoBaHum B Poccuinckon
depepaummy.

2. lMpukas MuHuctepctBa obpasoBaHna n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUU dheaeparnbHOro rocygapcTBeHHOro obpasoBaTenbHOro cTaHgapTa cpegHero
(monHoro) obuwero obpasoBaHUs».

3. MNpukas MuHucTepcTBa obpasoBaHna n Haykn PO oT 29.12.2014 Ne 1645 «O BHe-
ceHun nameHeHun B MNpukas MnHuctepcTea obpasoBaHnsa n Haykm Poccunckon egepaumm
oT 17.05.2012 Ne 413 —O6 yTtBepxaeHun ceaepanbHOro rocygapcTBeHHoro obpasosa-
TenbHOro cTaHgapTa cpegHero (nonHoro) obuwero obpasosaHuslly.

4. Mncbmo [enapTameHTa rocyqapCTBEHHON NONUTUMKM B cdhepe NoarotoBku pabo-
4ynx kagpos n N0 MuHucTtepcTBa obpasoBaHus 1 Haykm PO o1 17.03.2015 Ne 06-259 «Pe-
KOMeHOauuMm no opraHusauum nonyvyeHus cpegHero obuiero obpasoBaHus B npefenax
0CBOeHNA obpasoBaTtenbHbIX NporpamMmM cpegHero npodeccnoHansHoOro obpasoBaHus Ha
6a3e ocHOBHOro obuero obpasoBaHus ¢ yueToM TpeboBaHMI heaepanbHbIX rocyaapCTBEH-
HbIX 06pa3oBaTesibHbIX CTaH4aPTOB U Noslydaemon npodeccumn nnm cneumnanbHOCTU cpea-
Hero npodeccnoHanbLHOro o6pa3oBaHNUsS».

5. ®usuka : y4ebHuk / A.A. MuHckun, I.HO. pakosckun ; nog obwy. pea. O.N. uka,
H.C. MNypsblweBon. — 4-e n3g., ucnp. — M. : POPYM : MHOPA-M, 2017. — 560 c.

6. CamounneHko N.U., Ceprees A.B. COopHMK 3agay n Bonpocos no gouauke: Yyeb.no-
cobue ansa ctyq. cpen. npodp. obpasoBaHusa. — 10-e mnsg., ctepeotun. — M.: Akagemus,
2013. — 176 c.

7. CamonneHko N.U. Teopusa n metoanka obyveHuns pusnke: yueb. nocobue ans npe-
nogasatenen ccysos. — M., 2010.

8. nbuH B.A., Kyopsisues B.B. Vctopua n metogonorna gpusmkn. — M., 2014.

MHcpopmaLmOHHbIe 3NIeKTPOHHO-OOpa3oBaTeNibHbIe pecypcChbl
(UHTepHeT-pecypchbl)

1. BuptyanbHas obyyatowasn cpega Moodle <https://edu.vsu.ru>.
2. ONEKTPOHHBLIN KypC AN AucTaHuMoHHoro obydveHus «®dusmka (CIMO "Tpo-
rpamMmupoBaHune B KOMMbIOTEPHbIX cucTe-

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

OBbC "M3paTtenbctBa "llaHb" https://e.lanbook.com

OBC "YHuBepcutetckasa bmubnumoteka online" https://biblioclub.lib.vsu.ru
HaumoHanbHbIn ungposon pecypc "PYKOHT" https://rucont.ru

OBbC "N3paTtenbcTtBa "lanb" https://e.lanbook.com

OBbC "YHuBepcuteTckaa bubnmoteka online" https://biblioclub.lib.vsu.ru

NoOokw
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https://videouroki.net/bloqg/fizika/2-free video/

http://mediadidaktika.ru/
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