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1. NOACHUTENBbHAA 3ANMUCKA

Mporpamma obuieobpasoBaTenibHON y4yebHOM AucunniMHbl «Puamka» npegHasHa-
YyeHa Ansa n3yyveHnsa B obpasoBaTenbHbIX OpraHn3auunsax, peanuayowmx obpasoBaTesnbHyo
nporpammy cpegHero obuiero obpasoBaHunsa B npegenax 0CBOEHUs OCHOBHOW nNpodeccuno-
HanbHoW obpasoBatenbHon nporpammbl CIMO (OMOMM CIr1O) Ha 6a3e ocHoBHOro obuiero
obpa3oBaHns NpU NOAroTOBKE CrNeumManmcToB CpeaHero 3seHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpeaHero obuiero obpaso-
BaHWs, NpeabsBisieMbIX K CTPYKTYpe, COAEPXaHUIo U pe3yrnibTaTaM OCBOeHUs y4ebHon anc-
LUUNSINHBI.

C yyeToM npumepHon nporpammbl ob6uieobpasoBaTenbHON y4eOHOM OUCUUNIIVHDI
«dunsmnka» anga npodeccnoHarnbHbiX 06pa3oBaTenbHbIX OpraHn3aunin, peKoMeHO40BaHHOM
depepanbHbIM rocyaapCTBEHHbIM aBTOHOMHbIM ydpexaeHuem «PefepanbHbli UHCTUTYT
pa3BuTus obpasoBaHua» (PrAY «PUNPO») B kayecTBe NPUMEPHON NporpaMmbl AN peanu-
3aummn OCHOBHOW NpodeccnoHanbHon obpasoBaTtenibHon nporpammbl CINO Ha 6a3e ocHoB-
Horo obuiero o6pasoBaHna ¢ NonydYeHnem cpegHero obwero obpasoBaHus.

«®Pusnka», B cOoTBETCTBUN C PekomeHaaumsiMm no opraHu3saumm noslydeHnsa cpeg-
Hero obulero obpasoBaHus B npegenax ocBOEHUs1 obpaszoBaTefbHbIX NPOrpamMm cpeaHero
npodpeccnoHanbHoro obpasoBaHnsa Ha 6ase OCHOBHOro obuiero obpasoBaHUsA C y4ETOM
TpeboBaHun eaepanbHbIX rOCyAapCTBEHHbLIX 0Opa3oBaTenbHbIX CTaHAAPTOB U Nosfy4vae-
MOM npodheccnun wunum cneumanbHOCTU cpegHero npodeccrmoHanbHoro obpasoBaHus
(nmcbmo [lenapTameHTa rocyaapCTBEHHOM NONUTUKM B cdhepe NOAroTOBKM pabounx kagpos
n OMNO MuHobpHaykmn Poccum ot 17.03.2015 Ne 06-259).

CogepxaHue nporpammbl «Pusmka» HanpasBrneHO Ha OOCTUXKEHWEe crefyrwmnx ue-
nen:

- OCBOEHME 3HaHUM 0 pyHOaMeHTasbHbIX (PU3MYECKNX 3aKOHaX M NPUHLMNIAx, nexa-
LLIMX B OCHOBE COBPEMEHHOM (PM3MYeCKon KapTUHbI MUpa; Hanbonee BaXXHbIX OTKPbITUAX B
obnactn u13mnkKn, okasasLLMX onpeaensoliee BAUAHNE Ha pa3BUTUE TEXHUKN N TEXHOSO-
rmn; MmeTofax Hay4yHoro No3HaHMst NPUPoabI;

- OBflafieHne yMeHUsiM1 NpoBOANTb HAbNIAEHUS, NNaHUPOBaTb U BbINONHATE 3KCne-
PUMEHTbI, BblABUraTb rMNoTe3bl U CTPOUTL MOAENN; MPUMEHSITb NOSTyYEeHHbIE 3HAHUA NO ou-
3uKe Ans o6bACHEHUSA pa3HOObpasHbIX PU3NYECKNX ABNEHUA N CBOMNCTB BELLECTB; NPaKTu-
4YeCKOro MCNosib30BaHUsA PMU3NYECKNX 3HAHWUIN; OLeHMBaTb AOCTOBEPHOCTb €CTECTBEHHOHA-
YYHOWN MHbopmMaLmu;

- pa3BuTUE No3HaBaTENbHbIX UHTEPECOB, NHTENSEKTYaNbHbIX U TBOPYECKMUX CnoCco6-
HOCTEN B npouecce NpnobpeTeHnst 3HaHUN No PU3MKE C UCMONb30BaHNEM Pa3fNYHbIX UC-
TOYHWKOB MHPOPMALMN N COBPEMEHHBIX MH(POPMALMOHHbBIX TEXHOSTOMNN;

- BOCNuTaHne yb6exxaqeHHOCTM B BO3MOXHOCTM NO3HaHMS 3aKOHOB NpUpoabl Y UCMOrb-
30BaHu1s AOCTUXEHUI (PU3MKM Ha Bnaro pasBuTnsa YenoBevyeCckon LmBmnnusaumm; Heobxoam-
MOCTU COTPYAHMYECTBA B NpoLecce COBMECTHOrO BbINOSTHEHUSA 3a4a4, YBaXKUTEbHOMO OT-
HOLLUEHUSI K MHEHUMIO ONMNOHEeHTa npu obcyxaeHun npobnem ecTecTBEHHOHAYy4YHOro coaep-
XaHWS; FOTOBHOCTU K MOParibHO-3TUYECKOW OLIEHKE MCMOMNb30BaHUA Hay4HbIX JOCTUMXKEHUN,
4YyBCTBa OTBETCTBEHHOCTU 3a 3aLUMTYy OKpYXKatoLLen cpeabl;

- Ucnonb3oBaHne NPUoBpPETEHHbIX 3HAHUA U YMEHWI NS PELLIEHMS NPaKTUYEeCKMX 3a-
Aad noBceaHEBHOW Xn3HKU, obecrneyeHns 6e3onacHOCTU COOCTBEHHOW XXN3HU, paLmnoHarb-
HOro NPMPOAONONL30BAHUS U OXPaHbl OKpYXKaloLLeN cpefbl.

B nporpammy BKnto4eHbI KOMMNETEHLMKN, HEOOXOANMbIE ANA KAYeCTBEHHOIO OCBOEHUS
OCHOBHOW npodeccmnoHanbHon obpasoBaTenbHom nporpammbl CIMNO Ha 6a3e 0CHOBHOro 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 ancumninHbl «Puamka» nNexmnT ycTtaHoBKa Ha bopmMupoBaHue y
oby4yaeMblx cMcTeMbl 6a30BbIX MOHATUN PU3NKN U NPEeACTaBNEHNA O COBPEMEHHOWN (PU3N-
YeCKOoW KapTuHe MMUpa, a Takke BblpaboTka YMEeHU NPUMEHATb (PU3NYECKME 3HaHUS, KakK B
npodgeccuoHanbHOM AeATENbHOCTU, TaK N OS5 peLLeHUs XU3HEHHbIX 3aZav.

MHorve nonoxeHusi, passnBaemMble OU3NKON, pacCMaTpUBaKOTCA Kak OCHOBa co3fa-
HUSA 1 UCNONBb30BaAHNA MHAOPMALMOHHBLIX U KOMMYHUKaUMOHHbIX TexHonorun (MKT) — oa-
HOro 13 Hambonee 3HaYNMbIX TEXHONOrMYECKUX JOCTUXKEHNA COBPEMEHHOW LIMBUNN3ALNN.

dusvka gaeT KoY K NOHMMaHUID MHOMOYMCIIEHHbIX SIBIIEHUA N NPOLLECCOB OKPY»Kato-
wero mupa. B dunaunke popmupyrotcst MHOrme BUabl AEATENbHOCTU, KOTOPbIE UMEKOT npea-
METHbIN XxapakTep. K HUM B nepByto ovepenb OTHOCATCA: MogenmpoBaHne o6bekToB 1 Npo-
LeccoB, NPUMEHEeHNe OCHOBHbLIX METOL0B NO3HaHUS, CUCTEMHO-MHOPMAaLIMOHHbIN aHanms,
dhopmynmnpoBaHMe rmnoTes, aHann3 n CUHTE3, cpaBHeHMe, 0600LWeHne, cucTtemaTmnsaums,
BbISIBNEHNE NPUYNHHO-CNEACTBEHHbIX CBA3EW, MOUCK aHasnoros, ynpasneHne obbektamm u
npoueccamn. IMeHHO aTa aucuuninHa no3BosiieT NO3HAKOMUTb CTYLEHTOB C HayYHbIMU
MeToAaMM NO3HAHWUA, Hay4YUTb UX OTNNYaTb r’MNOTE3Y OT TEOPUN, TEOPUIO OT SKCMEPUMEHTA.

dusrka nmeet oveHb 60MbLIOE M BCeBO3pacTaloLlee YNCI0 MeXOUCUUNIIMHAPHBIX
CBsA3en, NPUYEM Ha YPOBHE, KaK MOHATUNHOINO annaparta, Tak U MHCTpyMeHTapus. CkasaHHoe
Nno3BoSIieT paccMmaTpuBaTb PU3MKY Kak MeTaauCUMNINHY, KoTopas NpedoCTaBnseT Mex-
ANCLMNITMHAPHBIN A3bIK 4515 ONUCaHUSA Hay4YHOW KapTUHbI MUpa.

dusmka aBnseTca cuctemoobpasyowmmMm akTopoM ANs eCTeCTBEHHO-HayYHbIX
y4yeObHbIX NpeaMeToB, MOCKOMbKY (P3nyeckne 3aKoHbl fexaTt B OCHOBE COAepXKaHUA XUMUN,
ouonoruu, reorpadum, aCTPOHOMUN N CneumanbHbIX AUCUUNIVH (TEXHUYECKass MexaHuKa,
3NEKTPOTEXHMKA, ANEKTPOHMKa U Op.). YYebHaa gucumnnunHa «Pusnka» cosgaeT yHUBep-
canbHyto 6a3y ans nsyydeHus obienpogeccnoHasbHbIX U crneumanbHbIX ANCUMNINH, 3akna-
AblBas pyHOAMEHT Ang nocnenyowero ody4yeHns CTyaeHTOoB.

O6nagas normyeckon CTPOWMHOCTBIO U ONUPasiCb Ha 3KCNepuUMeHTarbHble akThl,
yyebHasa aucumnnmHa «dPusnka» opMupyeT y CTYAEHTOB NOANMMHHO HayYHOEe MUPOBO33pe-
Hue. dusmnka ABNAETCS OCHOBOM YY4EHUSI O MaTepuanbHOM MUpe 1 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 «dusmnka» nsydaetcsa B obeobpasoBaTenibHOM UuKe y4eb-
Horo nnaHa OOl CIMO Ha 6a3e ocHOBHOro obuero obpasoBaHus C NONy4eEHNEM CpegHEro
obuwero obpasoBaHus MNMNCC3.

B yuebHbix nnaHax MNMNCC3 mecTto yyebHoM gucumnnuHbl «dusmnkay - B coctaBe 00-
LeobpasoBaTenbHbIX y4ebHbIX 6a30BbIX AUCUUNIVH, OpPMUPYEMBbIX M3 0B6s3aTeNbHbIX
npegmeTHbIX obnacten ®IOC cpeaHero obuiero obpasoBaHus, ons cneumanbHoctn CIrNO
«MHopMaUMOHHbIE CUCTEMbI 1 NPOrPaMMUPOBAHNEY» TEXHUYECKOro npodunsa npodeccu-
OHarnbHOro o6pasoBaHus.

4. PE3YJIbTATbl OCBOEHUA



5

OcBoeHune 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;

- YMEHMEe camoCToATeNbHO AobbiBaTb HOBble ANs cebs umsmyeckne 3HaHWS, UC-
nonb3ys AN 3Toro 4OCTYMHblE UCTOYHUKU MHAPOPMaLIUK;

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

— YMeHue ynpaBndaTb CBOEW Mo3HaBaTesNbHOW OeATeNbHOCTbO, NPOBOAUTbL CaMo-
OLEHKY YPOBHSA COBCTBEHHOIO UHTENSEKTYarbHOro pasBuUTUS;

MeTanpeaMeTHbIX:

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

- YMEeHUe ycTaHaBnNnBaTb B3aMMOCBSA3b €CTECTBEHHOHAYYHbIX ABNIEHUN U MPUMEHSTb
OCHOBHbIe (hmsnyeckne Moaenu ans onucaHnsa n o6bACHEHUs

— YMEHMEeNCnonb3oBaTb pa3fMyHble BUabl NO3HaBaTENbHOW OEeATENbHOCTU ANg pe-
LUeHNAU3NYECcKNX 3agad, NPUMEHSTb OCHOBHbIE MEeTOAbI NO3HaHUs (HabnogeHusa, onuca-
HWUA, UBMEPEHUS, SKCMEPUMEHTA) AN N3y4eHUS pasnnUYHbIX CTOPOH OKpY>KatoLen JencTBu-
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 BenuUYMHaMn, OOBLACHSATb MOSMyYEeHHble pe3ynbTaThl U AenaTb 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 NnpumMepbl, HarnsaHo 4eMOHCTPUPY-
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 naeanbHbIX 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 — cosgaTesnb ydeHust 06 aNeKTpoOMarHMTHOM norne.
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 TpaH3UCTOoPHbI.
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 1 MPUMEHEHME BbICOKOTEMMNEPATYPHOM CBEPXNPOBOAMMOCTH
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 HabAEHUSA N perncTpaunmn paguoakTUBHbIX U3Ny4YeHnn 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
Yacoe 1 2
MakcumanbHas yyebHas Harpy3ka 96 42 54
(Bcero)
AyaunTtopHas y4yebHas paboTta (obs3a- 74 32 42

TeNnbHble y4ebHble 3aHATUA) (Bcero)

B TOM YUCIIE:

nexkymun 36 16 20
npakTuyeckne 3aHaTna 38 16 22
BHeayaunTopHasa (camoctosiTenbHas) 22 10 12
y4yeObHass pabota obyuarouwierocsi
(BCcero)
Utorosas atrectauus B chopme OunddepeHumMpoBaHHbIN
3ayer

TEMATUYECKOE NMNJIAHWPOBAHUE

Ne CopepxaHue obyveHus KonuyectBo 4yacoB
nn
AyauTOpHbIe 3aHATUSA
1. BBeoeHue 1
2. Paspen 1. MexaHuka 14
Tema 1.1. Knunemartuka. 6
Tema 1.2. QuHamuka. 4
Tema 1.3. 3akOHbl COXpaHEHUS B MEXaHMKE. 2
Tema 1.4. CtaTuka n rugpocraTuka. 2
3. Paspgen 2. MonekynsipHasa ¢pu3mka v TepmoanHaMmmKa 11
Tema 2.1. OCHOBbI MOSNEKYNAPHO-KNHETUYECKON TEOPUMN. 3
Tema 2.2. OCHOBbI TEPMOANHAMUKMN. 3
Tema 2.3. CBoMCTBa NapoB U XXNOKOCTEMN. 3
Tema 2.4. CBoncTBa TBEPAbIX TEN. 2
4. Pazpgen 3. OnekTpoanHaMmuka 14
Tema 3.1. OnekTpocraTuka. 2
Tema 3.2. 3akOHbl MOCTOAHHOIO TOKa. 2
Tema 3.3. DnekTpuyeckui ToK B NOSTynpoOBOAHUKAX. 2
Tema 3.4. MarHuTHoe none. 4
Tema 3.5. nekTpoMarHTHasa NHOYKLMS. 4
5. Pa3spen 4. Kone6aHuns u BOJIHbI 14
Tema 4.1. MexaHunyeckue konedbaHus 1 BOMHbI. 4
Tema 4.2. Ynpyrne BOsHbl. 2
Tema 4.3. OnekTpoMarHuTHble konebaHus. 4
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Tema 4.4. OnekTpoMarHUTHbIE BOSHbI. 4
. Paspen 5. OnTuka 10
Tema 5.1. leomeTpunyeckas onTuka. 5
Tema 5.2. BonHoBas onTuka. 5
. Pazpen 6. 9nemMeHTbl KBAHTOBOU (PU3UKMU. 10
Tema 6.1. OcHOBbI cneymarnbHON TEOPUN OTHOCU- 2
TENbHOCTWU.
Tema 6.2. KBaHTOBas onTtuka. 3
Tema 6.3. AToMmHasa dusumka. 2
Tema 6.4. ApnepHaa dpusumka. 3
Utoro: 74
BHeayauTopHas (camocTosiTenbHas) paboTa
Paspen 1. MexaHuka 4
PeweHuve 3apgay Ha Temy 1.1. KuHematuka. 1
PeweHne 3agad Ha Temy 1.2. InHamuka. 1
PeweHune 3agay Ha Temy 1.3. 3aKkoHbl COXpaHEHUSI B MEXaHUKE. 1
Pewenne 3agay Ha Temy 1.4. CtaTtuka n rmgpocraTuka. 1
Paspen 2. MonekynsapHasa dusnka u TepMmoamMHamMmka 4
PeweHune 3agay Ha Temy 2.1. OCHOBbI MOSIEKYNAPHO-KUHETUYE- 1
CKOW TEOPUN.
PeweHune 3agay Ha Temy 2.2. OCHOBbI TEPMOLMHAMUKMN. 1
PeweHune 3agay Ha Temy 2.3. CBOMCTBa NapoB U XXMOKOCTEMN. 1
PeweHne 3agay Ha Temy 2.4. CBoricTBa TBEpPAbIX TEN. 1
. Paspen 3. 9nekTtpoaMHamMuka 4
PeweHune 3agay Ha Temy 3.1. DnekTpocTaTtumka. 1
PeweHne 3agay Ha Temy 3.2. 3akOHblI NOCTOSIHHOIO TOKA. 1
PeweHne 3agay Ha Temy 3.3. DQnNeKTpUYECKUn TOK B NONynpo- 1
BOOHMKAX.
PeweHne 3agad Ha Temy 3.4. MarHMTHOe norse. 1
Pa3pen 4. KonebaHus 1 BOsHbI 4
PeweHune 3agay Ha Temy4.1. MexaHnyeckue konebaHus u 1
BOJIHbI.
PeweHune 3agay Ha Temy 4.2. Ynpyrue BOJSHbI. 1
PeweHune 3agay Ha Temy 4.3. DnekTpoMarHuTHble konebaHus. 1
PeweHune 3agay Ha Temy 4.4. OnekTpOMarHUTHbIE BOSHBI. 1
. Paspen 5. OnTtuka 2
PeweHne 3agad Ha Temy 5.1. [eomeTpuyeckasa onTuka. 1
PeweHune 3agay Ha Temy 5.2. BonHoBas onTtuka. 1
. Pa3pen 6. OneMeHTbl KBAHTOBOU (PU3UKMN. 4
PeweHne 3agay Ha Temy 6.1. OCcHOBbI cneymnanbHON TEO- 1
pUM OTHOCUTESNBHOCTU.
PeweHune 3agay Ha Temy 6.2. KBaHTOBaga onTuka. 1
PeweHune 3agay Ha Temy 6.3. AToMHasa pusuka. 1
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PeweHue 3agay Ha Temy 6.4. AgepHaa dounsnka. 1

BCEIO:

22

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTUOBYYAIOLLUXCA

CopepxxaHneoOy4eHus XapaKTepucTuka OCHOBHbLIX BUAOB AeATeNbHOCTM 06yy4alo-
Wwmxcs (Ha ypoBHe y4eOHbIX[eNCTBUI)
BeeneHue YMeHMa NOCTaHOBKW Lenen OesaTenbHOCTU, NiaHMpoBaHUA cobCTBEH-

HOW OeATenbHOCTU ANS AOCTWXKEHUS MOCTaBMEHHbIX Lenen, npeasuae-
HUA BO3MOXHbIX pPe3ynbTaToB 3TUX AEWCTBMW, OpraHusauum camo-
KOHTPOMS M OLEHKM NOMyYeHHbIX pe3ynbTaToB. Passutue cnocobHocTm
SICHO M TOYHO M3naraTb CBOW MbICIM, NOrMYyeckn 060CHOBLIBATb CBOKO
TOYKY 3pEeHUs], BOCNPUHMMATb U aHanM3mpoBaTb MHEHUS cobeceaHNKOB,
npv3HaBas nNpaBo ApPYyroro YenoBeka Ha nHoe MHeHue. [pon3BeneHune
n3mepeHnst Prnsn4ecknx BENMYMH 1 OLEHKA rpaHunLibl MOrPEeLUHOCTEN N3-
mMepeHui. NpeacTtaBneHne rpaHuubl NOrpeELLHOCTEN N3MEPEHUI NPW NO-
CTpOEHMM rpaduKoB. YMEHUE BbiCKa3biBaTb rMnoTe3bl A58 06bACHEHMS
HabnogaeMbix ABNeHUA. YMeHNe npegnaraTe MOAENN siBNEHNA. YKasa-
HUe rpaHuy, NPUMEHUMOCTU (PU3MYECKNX 3aKOHOB. /3noxeHne OCHOB-
HbIX MOMOXEHUN COBPEMEHHOW Hay4yHOW KapTuHbl mupa. lNMpuBeaeHue
NPUMEPOB BNUSHUA OTKPbITUIA B U3NKE Ha NPOrpecc B TEXHUKE U Tex-
Honormm npousBoacTtea. Mcnone3oBaHne WHTepHeTa AN MOMCKa WH-
dopmauuu.

Paspen 1. MexaHuka

Tema 1.1. KuHemaTtuka.

lMpencrasneHne MexaHN4ecKoro ABMKXEHUS Tena ypaBHEHUAMN 3aBU-
CMMOCTM KOOPAMHAT 1 MPOEKLMeN CKOPOCTU OT BpemeHu. [Npeactasne-
HMEe MEeXaHNYecKoro ABMXEHNS Tena rpadvkamm 3aBuCMMOCTU KOOPAK-
HaT 1 NnpoeKumnern ckopocTu oT BpemeHn. OnpeaenexHne koopauHaTt
NPONAEHHOrO MyTH, CKOPOCTU U YCKOPEHUA Terna no rpadukam 3aBucu-
MOCTMN KOOPAMHAT Y NPOEKLUIA CKOPOCTH OT BpemeHun. OnpegenexHune
KoopAuHaT NpoNAEHHOro MyTH, CKOPOCTU N YCKOPEHUA Tena no ypasHe-
HWSIM 3aBMCMMOCTUN KOOPAMHAT 1 MPOEKLUIN CKOPOCTU OT BPEMEHM.
lMpoBeneHne cpaBHUTENBLHOIrO aHanu3a paBHOMEPHOro N paBHonepe-
MEHHOro ABMXEHUN. YKasaHne 1Crnonb3oBaHns NoCTynaTenbHoro 1
BpaLlaTenbHOro ABMKEHUN B TexHuke. MNpunobpeTeHne onbiTa paboThl B
rpynne c BbIMOMHEHNEM Pa3NnYHbIX coumarnbHbIX ponen. PaspaboTtka
BO3MOXHOW CUCTEMbI ENCTBUA U KOHCTPYKLUKN AN1S 9KCepuMeHTanb-
HOro onpeaeneHns KuHemaTudeckmx BenuyunH. MNpeacraenexHve nH-
dopmaummn o Bugax ABuxKeHus B Buae 1abnuubl.

Tema 1.2. [lnHamuka.

3HaHne OCHOBHbIX MOHATUIA OUHAMUKK (MHepLI,MFI, mMmacca, cuna, BecC, He-
BeCOMOCTb) N yMeHNe NpuMeHATb UX Ha NPaKTUKe. 3HaHue cmbicna 3a-
KOHOB ANHaMMKK HbloTOHa, npnHUKMNoB cynepno3numm n OTHOCUTESTbHO-
CTn, 1 yMeHne nNpmMeHunTb 3HaHUA NMpu peLieHumn I'IpO(*)eCCVIOHaJ'IbeIX
3agady. YMeHune npuBOoAUTb NPUMEPBLI NMPaKTU4ECKOro nNpMMeHeHnA (bl/l-
3N4EeCKNX 3aKOHOB MEeXaHUKW.

Tema 1.3. 3akoHbl coxpa-
HEHUS B MEXAHWKE.

lMpumeHeHWe 3akoHa COXpaHeHWUst UMNyrbca A718 BbIYUCIIEHUSA N3MEHE-
HWI cKopoCTen Ten npu nx B3anmogencTeunsx. MlamepexHme pabotbl cun
N U3MEHEHMNE KUHETUYECKOWN 3Heprumn Tena. BolumcneHune paboTebl cun u
N3MEHEHUSI KNHETUYECKOW 3Heprumn Tena. BblumcneHne noTeHUmMansHom
3Hepruu Ten B rpaBuTauMoHHOM norne. OnpegeneHne noTeHUmnansHon
3Heprum ynpyro AedopM1MpoBaHHOIO Tena no U3BECTHOW gedopmauum
N XXeCcTKoCcTM Tena. [pumeHeHne 3akoHa COXpPaHEHWUs MeXaHWUYeCKOoWn
3Heprum Npu pacyeTax pesynbTaToB B3aMMOAEWNCTBUIA TEN rpaBuTaum-
OHHbIMU CUNaMU U CUIIaMun YNpyrocTu. YkasaHue rpaHuL, NpUMeHNMoCcTH
3aKOHOB MEXaHUKN. YKa3aHne y4ebHbIX ANCUUMNINH, MPU U3Y4YEHUMU KOTO-
pbIX MCMONBb3YKTCS 3aKOHbI COXPAHEHUS.

Tema 1.4. Ctatuka n rma-
pocTaTtuka.

3HaHWe OCHOBHbIX MOMOXEHWI CTaTUKN U rmapocTaTuKKn, a Takkesnaae-
H1e npnemMamum pelleHnda TUnoBbIX 3adad. Bnagexwue TeopeTnveCknmmn
3HaHMSIMW MO UCNONb30BaHMIO OCHOBHbIX MOHATUI U 3aKOHOB MEXaHN4Ye-
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CKoro paBHOBeCI/IFl.yMeHI/Ie MCNOJ1b30BaTb NMNOHATUA U 3aKOHbl MEXaHN4e-
CKOro paBHoBecCua ang peweHna oCHOBHbIX 3a4a4yY MeXaHUKN.

Paspen 2.

MonekynspHasa dousnka u TepMmognHamuka

Tema 2.1. OcHOBbI Morne-
KYNAPHO-KMHETUYECKON
Teopuu.

PelleHne 3agay ¢ NpMMeHeHWeM OCHOBHOMO YpaBHEHUSI MOSEKYNSPHO-
KnHeTnyeckon Teopum rasoB. OnpegeneHne napameTpoB BeLLecTBa B
razoobpasHoOM COCTOSIHUM Ha OCHOBaHWW YpPaBHEHWUSI COCTOSHUS Mpe-
anbHoro rasa. OnpegeneHne napamMeTpoB BeLlecTBa B ra3oobpasHom
COCTOSIHMM U MPOUCXOASALLMX NPOLIECCOB MO rpacdukaMm 3aBUCMMOCTU P
(T), V (T), p (V). MpakTtnyeckoe nccnegosarue 3asmcumoctun p (T), V (T),
p (V). NMpeactaBneHue B Buae rpaddMKoB M30XOPHOTO, M306apHOro 1 nso-
TEPMUYECKOro NpoLeccoB. BeluncneHne cpegHen KMHETUYECKON SHep-
rMn TEMNMOBOrO OBWXEHUST MOJIEKYN MO M3BECTHOW TemnepaType Belle-
cTBa. BbickasbiBaHve rvnotes onsg oO6bsiCHEHWs1 HabngaembIx siBne-
HWUWA. YKa3aHue rpaHnLl MpUMEHMMOCTM MOLENN «uaeanbHbIN ras3» 1 3a-
koHoB MKT

Tema 2.2. OCHOBbI TEPMO-
ANHAMUKN.

Pacuyét konuyecTBa TennoTkl B Npoueccax Tennonepegayun. PacyeT ko-
nvyecTBa TennoTbl, HEO6XOAMMOro ANs OCYLECTBMEHUS 3a4aHHOro
npotiecca ¢ Tennonepegayen. Pacyet nameHeHus BHyTPEHHEN SHeprum
Ten, paboTbl M NepefaHHOro KONM4ecTBa TennoThl C UCMOMb30BaHNEM
nepBOro 3akoHa TepMoAanHamunkn. PacyeT paboThbl, COBEPLLUEHHOM ra3omMm,
no rpacuky 3asucumocTtu p (V). BelumcneHne paboTbl rasa, coBepLUEH-
HOV MPU M3MEHEHWWN COCTOSIHWUSA MO 3aMKHYTOMY UuKny. BblumcneHue
KN4 npu coBepLueHun rasoM paboTbl B NpoLeccax N3MeHeHNs CoCcTos-
HWSA MO 3aMKHYTOMY Lmnkny. OObACHEHWe NPUHLMNOB AeNCTBUA Tenso-
BbIX MaLUWH. [leMOHCTpaLmns ponn husnkn B CO34aHUN 1 COBEPLLEHCTBO-
BaHWM TEMMOBbIX ABuratenen. V3noxeHne CyTM 3KOMOrMYecKMx npo-
6nem, obycnoBneHHbIX paboTon TEMMOBLIX ABUraTtenem n npeanoxeHme
NyTW UX peLleHuns. YKasaHue rpaHuL, MPUMEHNMOCTU 3aKOHOB TepMOau-
HaMuKM. YMeHue BeCTM Auanor, BbICMyWMBaTb MHEHWEe OMMOHEeHTa,
y4acTBOBaTb B ANCKYCCUW, OTKPbITO BblpaxaTb 1 OTCTamBaTb CBOK TOYKY
3peHus. YkasaHve y4ebHbIX ANCUMMIWH, NpU U3YyYEeHUM KOTOPbIX MC-
nonb3ytoT y4ebHbIn matepuan « OCHOBbI TEPMOAVHAMKNY.

Tema 2.3. CBovicTBa na-
POB U XWUAOKOCTEN.

PacueT konunuyecTtsa TennoTbl, HEO6XOAMMOrO AN OCYLLECTBEHUS NPOo-
Liecca nepexoja BelLlecTBa U3 04HOro arperatHoro COCTOSHUSA B Apyroe.
OKcnepvMeHTanbHoe uccrnegoBaHue TenmnoBblX CBOWCTB BeLLECTBa.
lMpuBeaeHne NpMMEpPoB KanunMspHbIX ABMEeHU B BbITYy, Mpupoge, Tex-
Huke. [pyMmeHeHne pr3nyecknx NOHATUIA 1 3aKOHOB B y4ebHOM MaTepu-
ane npodpeccrnoHanbHOro xapakrepa. Vicnonb3oBaHue VIHTepHeTa ons
noucka mHgopmaumn o pas3paboTkax U NPYMEHEHUsIX COBPEMEHHbIX
TBEPAbIX U aMOpdHbLIX MaTepuarnos.

Tema 2.4. CowcTBa TBep-
AblX Ten.

PacueT konuuyecTBa TensnoThbl, Heobxoaumoro Ans ocyulecTBrieHuna npo-
LlecCa nepexoda seLecrtsa U3 04HOro arperatHoro COCTodaH1A B Apyroe.
3HaHMe TennoBbIX CBOWCTB BellecTBa.llccnegoBaHMe MexaHU4YeCcKuUx
CBOWCTB TBEPAbIX TEJ.

Pasgen 3. OnekrpogmHamuka

Tema 3.1. OnekTpocTa-
THKa.

BbluncneHve cun B3aMMoaencTBUs TOYEYHbIX SNEKTPUYECKNX 3apsao0B.
BblunMcneHve HanpsHKeHHOCTU 3NEKTPUYECKOro Nosist 0gHOro U HECKOSb-
KMX TOYEYHbIX 3NeKTpUYecKnx sapsaoB.BelumcneHne noteHunana anekx-
TPUYECKOro Mot OOHOMO N HECKOMbKNX TOYEYHbIX ANEeKTPUYECcKnx saps-
O0B. Bbluncneruve QHEepPrnn aNneKTpn4eckoro nona 3apsA>XeHHoro KOHAeH-
catopa. PaspaboTka nnaHa M BO3MOXHOW CXeMbl OEWCTBUNA SKCMEpu-
MEHTanbHOro orpefeneHns 3reKTPOEeMKOCTU KOoHAeHcaTopa U ANaneK-
TPU4ECKOMN NPOHNLIAEMOCTU BeLLLeCTBa.

Tema 3.2. 3aKoHbl NOCTO-
AHHOro TOKa.

OnpepeneHne MoLHOCTU anekTpuyeckoro Toka. Onpegenenne 34C u
BHYTPEHHEro COMnpoTUBIIEHUSI UCTOYHUKA Toka. BbinonHeHue pacyeTos
CUMbl TOKA M HanNpsiKeHUn Ha ydacTkax anekTpuyeckmx uenen. O6bsc-
HEHVe Ha Mpumepe 3MeKTPUYECKON Lenu ¢ ABYMSI UCTOYHUKaMK Toka
(3AC), B KakOM Crny4ae MCTOYHUK INIEKTPUYECKON aHeprun paboTaeT B
pexume reHepaTtopa, a B KakoMm — B pexume notpebutens. Onpeaene-
HWe TemnepaTypbl HUTW HakanveaHusi. MNpoBeneHWe cpaBHUTENBHOIO
aHanu3a nonynpoBOAHWUKOBbIX AMOAOB U TPMOLOB.

Tema 3.3. OnekTpuyeckun

3HaHune o npupoae 3neKkTpu4ecKoro Toka B nonynpoBOOHUKAX, BUOAX
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TOK B nonynpoBOAHUKaX.

NPOBOAMMOCTM NOMNYNPOBOAHMKOB, 3aBMCMMOCTU NMPOBOAMMOCTM NOSY-
NPOBOAHMKOB OT TeMnepaTypbl U OCBELLEHHOCTU, Pasnuymsax B Xapak-
Tepe NPOBOAUMOCTU MeXAy NPOBOAHMKaAMMW, NONYyNPOBOAHMKAMU U On-
aMneKTprKammn 1 obnacTtb NPUMEHEHNsI NONYNPOBOLHUKOB.

Tema 3.4. MarHuTHoe
none.

BbluncneHve cun, AenCcTBYIOWNX HA NPOBOAHUK C TOKOM B MarHUTHOM
none. Boluncnenne cun, 4ENCTBYIOLNX HA SNEKTPUYECKUA 3apsad, OBK-
XyLWmincsa B marHUTHOM none. MccnegoBaHve siBNEHUA SNeKTpOMarHmuT-
HOW MHOYKLMW, CAMOMHAYKLMW. BblunMcneHme aHeprum MarHMTHOro nons.
Ob6bsicHeHne npuHUMna AencTeus anektpoasuratens. O6bAcHeHue
npuHUMNa AeNCTBUSA reHepaTopa 3NeKTPMYECKOro ToKa U anekTpousme-
putenbHbIX NpndopoB. O6bsICHEHME PONM MarHMTHOro nonsi 3emnu B
XW3HWN pacTeHWW, XXMBOTHbIX, YyenoBeka. [puBeaeHne npumepoB npak-
TUYECKOTO MPUMEHEHUS W3YYEHHbIX SBIIEHWI, 3aKOHOB, MNpMOOPOB,
ycTponcTs. lNpoBeaeHne CpaBHUTENBHOIO aHanM3a CBOWCTB 3MeKTpo-
CTaTU4YeCcKoro, MarHUTHOIO U BUXPEBOIO anekTpuyeckmx nonen. O6bsac-
HEeHMe Ha npuMMepe MarHUTHbIX SIBMEHWN, novYeMy OU3NKy MOXHO pac-
CMaTpMBaTb Kak MeTaaUCLIMNIINHY.

Tema 3.5. OnekTpomar-
HUTHast MHAYKUMS.

YMeHue paccumtbiBatbh O C anekTpoMarHUTHOM MHAYKUMM U aHanmau-
poBaTb NPUYNHBI BOZHUKHOBEHMS U CYLLIECTBOBAHMWSA SIBJIEHUS SF1IEKTPO-
MarHUTHOW MHOYKLMK.

Paspnen 4. KonebaHus n BOnHbI

Tema 4.1. MexaHun4eckue
konebaHua 1 BOMHbI.

WccneposaHve 3aBucumocTn nepuopa konebaHui matemaTuyecKoro
MasTHUKa OT ero AnuHbl, Maccbl U aMnnuTyapl konebanmn. ccneposa-
HWMe 3aBMCMMOCTU Nepunoaa konebaHui rpysa Ha NpyXMHe OT ero Macchbl
N XXeCTKOCTW NpyXuHbl. Bolumcnenne nepnoga konebaHuni matematumye-
CKOrO MasiTHMKa No U3BECTHOMY 3HAYEHUIO ero AnuHbl. Beluncnenne ne-
pvoga konebaHW rpysa Ha MpPYXWMHE NO WU3BECTHbIM 3HAYEHWAM ero
MaccCbl M XeCTKOCTU MNPYXWHbl. BbipaboTka HaBbIKOB BOCMPUHUMATD,
aHanusvpoBaTb, nepepabaTtbiBaTb U NPeabABNATb MHpOPMaLUO B CO-
OTBETCTBMM C MOCTaBNeHHbIMU 3agadvamu. [puBegeHne npyMepoB a.-
TokonebaTenbHbIX MexaHuyeckux cuctem. MpoBegeHne knaccuduka-
umn konebaHun.

Tema 4.2. Ynpyrvue BOrHbI.

nccneaoBaHne ANUHbLI 3BYKOBOWM BOMHbI MO pe3ynbTaTaM HabnoaeHuin
MHTepdepeHLN 3BYKOBLIX BOMH. OObsACHEHWE ABMNEHUA UHTepdepeH-
uun 1 andbpakumMm MexaHudeckux BorH. MpeacrasneHne obnacTei npu-
MeHeHUs ynbTpasByKa v NepCcreKkTUBbl ero UCMoMNb30BaHWs B PasnmuyHbIX
obrnacTax Hayku, TEXHUKW, B MeauuuHe. M3noxeHune cyTu akonorude-
CKMX NpoBreM, CBA3aHHbIX C BO3AEMCTBMEM 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 3NEKTPOMarHUTHYH Kore-
GaTenbHble cuCTEMbl. PacyeT 3HayeHun cumnbl TOKa U HaNPsPKEHUS Ha
3afeMeHTax uenu nepemeHHoro Toka. MccnepoBaHue npuvHuMna aew-
cTBUS TpaHcdopmaTopa. MccnegoBaHne npuHumMna AencTeus reHepa-
Topa nepeMeHHoro Toka. Mcnonb3oBaHne MHTepHeTa onsa noucka WH-
dopMaLmmM 0 COBPEMEHHBIX cnocobax nepeaayn aNeKTposHeEPrun

Tema 4.4. Onektpomar-
HUTHbIE BOJTHbI.

Ob6bsicHeHUne npnHUMNnanbHOro pasnnyna npupoabl ynpyrmx n anekTpo-
MarHuUTHbIX BOSH. M3noxeHwue CYTN 3KOJTIOrm4eckmnx r|po6neM, CBA3aH-
HbIX C 3NEKTPOMarHUTHbIMU konebaHnsamn n BonHamu. OObsCHEHME
POJSIN 3NEKTPOMAarHUTHbIX BOJIH B COBPEMEHHbIX MUCCreaoBaHUAX Bce-
JIEHHOW.

Paspen 5. OnTtuka

Tema 5.1. l'eomeTpunye-
ckas onTuka.

lMprMeHeHne Ha npakTuKe 3aKOHOB OTPaXKeHUs M NpenoMrieHust ceeTa
npu pelwieHun 3agad. OnpegeneHne cnekTparnbHbIX FpaHuL, YyBCTBU-
TENbHOCTU YENOBEYECKOro rnasa. YMeHume CTpoutb n3obpaxeHus npea-
MEeTOB, JaBaeMble NuH3aMmn. PacdeT paccTosHust OT NUH3bI 40 u3obpa-
XeHusa npegmeTa. PacyeT onTuyeckomn cunbl NNH3bIL. MIamepeHne ¢okyc-
HOro0 PacCTOSAHUS JIVH3bI.

Tema 5.2. BonHoBag on-
TUKa.

3HaHue onpegeneHuin 1 CBOWCTBA SBMEHUN MHTepdepeHunn, gudpak-
LK, nonapusauum 1 gucnepcumn arekTpoMarHuTHbeIX BOrH. MNpueeneHne
NpPUMepPOB NOSBMEHUS B MPUPOAE U UCNONb30BaHUS B TEXHUKE SBNEHNI
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| MHTepdepeHLMK, AndpPaKLMM, MONSIPU3ALIMM 1 OUCNIEPCUN CBETA.

Pasgen 6. OnemMeHTbl KBAHTOBOU (PU3UKWN.

Tema 6.1. OcHOBbI 3HaHWe OCHOBHbIX MOHATUN, METOAOB U 3aKOHOB TEOPUM OTHOCUTENBHO-
cneuunanbHol Teopumn | ™ Ob6bAcHEHNE OTHOCUTENBHOCTUM NMPOMEXYTKOB BPEMEHMU, OTHOCU-
TENbHOCTU AMWHbI Ten.

OTHOCUTEJIbHOCTW.

Tema 6.2. KBaHTOBas OO0bsicHeHne oToadpekTa. PacyeT MaKkCUMarnbHOW KUHETUYECKOW

OonTUKa. 3HEeprum SMneKkTPoHOB Npu doToanekTpmuyeckom addekte. Onpepene-
Hue paboTbl BbIXOAA 3MEKTPOHa No rpadmky 3aBUCMMOCTU MakcuMarlb-
HOW KMHETUYECKOW 3HEeprnn OoTOSNEKTPOHOB OT YacToThbl cBeTa. O0b-
SICHEHWE KOPMYCKYNsIPHO-BOMTHOBOIO Ayanunama CBOWCTB poToHOB. O6b-
SICHEHME POJIN KBAHTOBOW ONTUKM B PA3BUTUN COBPEMEHHOW OU3NKMN.

Tema 6.3. AToMHasa Pac4yeT yacToTbl M ANVHBLI BOMHbLI UCMYCKAeMOro CBeTa npwu nepexoae

pu3smka. aTomMa BogopoAa M3 OAHOro CTaluMoHapHOro coctosiHus B apyroe. O6b-
SICHEHNE MPOUNCXOXAEHUS NIMHENYATOro CNeKkTpa atoma BoAopoaa 1
pasnuuus NiMHen4YaTbIX CMEeKTPOB pasfnnYyHbIX ra3oB. [1puBeaeHne npu-
MEepOB MCMOMb30BaHMs fa3epa B COBPEMEHHOW Hayke 1 TexHuke. Uc-
nonb3oBaHne NHTepHeTa Ans noucka nHopmaumm o nepcnekTmax
npuMeHeHnst nasepa.

Tema 6.4. ApepHas PacueT aHeprum cBs3m aToMHbIX agep. OnpegeneHue 3apsga n Macco-

dusuka. BOrO YMcna aTtOMHOro siipa, BO3HWUKAIOLLEro B pesynbTate pagMoakTuB-

Horo pacnaga. Beluucnexue aHepruum, ocsoboxaatoLencs npu pagmo-
akTMBHOM pacnage. OnpegeneHve NpoaykToB sAepHon peakunn. Bobl-
yncneHme sHepruun, ocsoboxaaroLwencs npy aaepHbIX peakuunsx. MNoHu-
MaHue NPeMmMyLLeCTB U HEAOCTaTKOB UCMONb30BaHNSA aTOMHOW SHEPTn
N MOHM3NPYIOLLIMX N3MTyYEeHU B NPOMbILLNIEHHOCTU, MeauumHe. Manoxe-
HMe CyTW 3Kofornyeckux npobnem, cBA3aHHbIX C Bruonormyeckum gen-
CTBMEM PaAMOaKTUBHBIX N3ry4eHni. NpoBeaeHve knaccudukaumm ane-
MEHTapHbIX YacTul No Mx PU3MYECKMM XapakTepuctvikam (macce, 3a-
PSAY, BPEMEHU XKU3HW, CMIMHY U T. A4.).

7. ONMUCAHUE YYEBHO-METOAUYECKOIO U MATEPUAJIbHO-TEXHUYE-
CKOIo OGECNEYEHUA OEPA3OBATENIbHOU OEATENIbHOCTMW.
7.1. MaTtepuanbHO-TeXHUYEeCKOe obecneyeHue

Peannsauusa nporpammbl gucunnnvHbl «duamnka» tpebyet Hannumnsa yyedbHoro kabu-
HeTa ¢ goctynom B VIHTepHeT.

MomewieHne kabmHeTa ygosneTeopsieT TpeboBaHmaMm CaHUTapHO-3aNnaeMmonornye-
ckux npasun n HopmaTtueos (CaHlnH 2.4.2 Ne 178-02) n ocHalleHo TMnosbIM obopyaosa-
HMeMm, ToM Yucne yvyebHon mebenbto 1 cpeacTsamm 0byveHus, 4OCTaTOYHbIMU s BbINOM-
HeHus TpeboBaHMIN K YPOBHIO MOArOTOBKM 0by4vatowmxcs.B kabnHeTax gOMKHO BbITb Mynb-
TMMeaninHoe obopyaoBaHMe, NOCPEACTBOM KOTOPOro y4acTHWKM obpasoBaTenbHOro npo-
uecca MoryT npocmatpvBaTb Bu3yarnbHy MHGOPMaLMo No N3yv4aemMon OUCUMNINHE, CO-
30aBaTb NpeseHTauuu, Buageomatepmansl U T. N.B coctaB yuebHO-MeToaNYEeCKoro n mate-
puanbHO-TEXHMYECKOro obecnedeHnst nporpaMmmbl y4ebHoOM aucumnnmHbl « Pusmka» BXOAAT:

* HarnaaHble Nocobus (KoMNNekTbl y4ebHbIX Tabnuy, NnakaTtoB 1 T. N.);

* NH(POPMALMOHHO-KOMMYHWKALIMOHHbIE CPEACTBA;

* 3KPaHHO-3BYKOBbIE NOCOOMS;

* 9neKkTpocHabxeHne kabuHeTa;

* TEXHUYECKME cpeacTBa 0byyeHus;

* [OEeMOHCTpauMoHHOe obopygoBaHve (obuwero HasHavyeHna u TemaTudeckue
Habopbl).

7.2. WHdpopmaumoHHoe obecnevyeHne obyveHus
MNMepe4yeHb y4ebHbIX n3naHuun, UHTepHeT-pecypcoB, AONOSTHUTENIbHON
nutepartypbl
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B 6ubnmnoTteyHbin hoHa BXOOAT y4ebHMKK, y4ebHO-MeToanyeckue komnnekTbl (YMK),
obecneynBatoLme ocBoeHne y4ebHom ancunnnunHel « Pnsmka», peKoMeH40BaHHbIE UNn 4O-
nyweHHble Ang NCNonb3oBaHUsA B NpodyecCcnoHanbHbiX obpasoBaTefbHbIX OpraHm3aumsx,
peanuaytowmx obpasoBaTenibHy0 Nporpammy cpegHero obuiero obpasoBaHusa B npegenax
ocBoeHna OlOI CINO Ha 6a3e ocHoBHOro obLero obpasoBaHus.

BubnuoteuHbin poHa MOXeT OblTb AOMOMHEH JHUMKIONEAMAMU, CNPaBOYHUKaMK,
Hay4YHOWM M Hay4YHO-MONYNAPHON NUTEpaTypon N ApyrMmMmu nocobusamMmm no pusnke.

B npouecce ocBoeHusa nporpammbl y4ebHOM AucuMnnuHbl «Pusnka» CTyaeHTbl
OOIMKHBbI UMETb BO3MOXHOCTb A0CTYNa K 3NIEeKTPOHHbBIM y4ebHbIM MaTepuanam no gusuke,
nmerowmmcsa B cBO60AHOM AocTyne B ceTn IHTEPHET (3NEKTPOHHBIM KHUraM, NpakTUKymam,
TecTtam, maTepuanam EN3 v gp.).

PekomeHayemasa nuteparypa:
Ona obyyarowmxcs

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 obpaweHusn: 01.10.2020). —
ISBN 978-5-394-03392-6. — TeKCT : 3NeKTPOHHbIN.

2. dusuka : y4ebHuK ana obyyaroLmxcsa no cneumanbHOCTaIM cpeHero npogeccumo-
HarnbHoro obpasosaHus : [12+] / . . MonyaHos, H. A. l'yngaesa, P. A. BogonaxeHko, XK.
B. MekweHeBa ; noa pea. XK. B. MekweHeBon. — MockBa : YHuBepcuteT Cuneprus, 2024. —
249 c. : vn., Tabn., cxem. — (CpegHee npodgeccuoHanbHoe obpasoBaHue). — Pexum go-
ctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=706850 (gata
obpawteHnsa: 14.09.2023). — ISBN 978-5-4257-0600-3. — DOI 10.37791/978-5-4257-0600-3-
2024-1-248. — TeKCT : 9NEeKTPOHHbIN.

0) nononHuUTenbHasa nuTepaTtypa:

3. Msknwes .A. ®duauka. 10 knacc: y4eb. ana obuweobpasosart. yupexgenun / I.A.
Msakuwes, b.6. byxosues, H.H. Cotckun — M.: lNpoceelueHne, 2016 — 366 c.

4. Makuwes .A. ®dusmka. 11 knacc : y4eb. ana obweobpasoBart. opraHmsauun c
NpUI. Ha ANEeKTPOH. HocuTene :6a3oBbin 1 Nnpodusn. yposuu / . A. Makmwes, b. b. byxos-
ues, B. M. Yapyrun — M. : lNpoceeweHne, 2016.— 399 c.

5. PoimkeBuy A.lN. ®usumka. 3agavyHmk. 10—11 kn.: nocobue ansa obuweobpasosar.
yupexaenuii [ A.lN. PoimkeBuy — M.: [ipodha, 2017 — 188 c.

6. TawnbikoBa-bywkesuy, N.N. dusnka : y4ebHuk : B 2 4. / .. TawnsikoBa-byLuke-
BUY. — 2-e n3[g., ucnp. — MuHck : Belwanwas wkona, 2014. — 4. 1. MexaHuka. MonekynapHas
du13nKa n TepMoguHamMuKa. AnNekTpu4ectso n marHetnam. — 304 c. : vn., cxem. — Pexum
poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=235732 (gaTa
obpaweHuna: 01.10.2020). — Bubnuorp. B kH. — ISBN 978-985-06-2505-2 (4. 1). - ISBN 978-
985-06-2507-6. — TEKCT : 3NIEKTPOHHbIN.

7. TawnbikoBa-bywkesuy, N.N. dusnka : y4ebHuk : B 2 4. / N.W. TawnbikoBa-byLuke-
BUY. — 2-e u3g., ncnp. — MuHck : Bolwanwas wkona, 2014. — Y. 2. OnTtuka. KBaHToBasi ou-
3uka. CTpoeHune un pusmyeckne CBOMCTBa BewecTBa. — 232 C. : WM., CXxeM., Tabn. — Pexum
poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=460883 (gaTa
obpawenna: 01.10.2020). — bubnuorp. B kH. — ISBN 978-985-06-2506-9 (4. 2). - ISBN 978-
985-06-2507-6. — TeKCT : 9NeKTPOHHbIN

8.Tpodhumosa T.U., MNMasnosa 3.I". C60pHUK 3aga4 No Kypcy PU3NKN C PELLEHUSIMU. —
M.: Beicwas wkona, 2003. — 591 c. — PekomeHgosaHo YMO

Onsa npenopaBaTtenen
a) OCHOBHas nuTeparypa:
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1. Teopus n metoamka obydeHus 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 yHMBepcuTeT um. ©.M. [loctoeBckoro, 2017. — 160 c. : Tabn., cxem. — Pe-
XWM JocTyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=563143 (gaTa obpaLieHus:
08.02.2021). — bubnuorp.: c. 144-157. — ISBN 978-5-7779-2126-0. — TeKCT : 3NEeKTPOH-
HbIN.

2. JlykmaHoBa, A.P. MeToan4deckme pelleHusi No NpUMEHEHUI0 MHTEPHET pPecypcoB
Ha 3aHATuAX no cdousnke / A.P. JlykmaHoBa ; ballKknpckuii rocyaapCTBEHHbIN Nnegarornye-
cknn yHnsepcuteT nm. M. Akmynsbl, UIHCTUTYT OU3NKK, MaTeMaTUKK, LMAPOBbLIX U HAHO-
TexHonormni un ap. — Yoa : 6.1., 2020. — 54 c. : un. — Pexum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=594250 (gaTta obpaiueHunsa: 08.02.2021). —
TeKCT : 9NEeKTPOHHBIN.

0) nononHUTenbHas nuTepaTypa:

1. ®epepanbHbir 3akoH OT 29.12.2012 Ne 273-03 «O6 obpasoBaHum B Poccuimckon
depepaummy.

2. lMpukas MuHuctepctBa obpasoBaHnsa n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUU deaeparnbHOro rocyaapCcTBeHHOro obpasoBaTenbHOro cTaHgapTa cpegHero
(monHoro) obuwero obpasoBaHUs».

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

4. Mncbmo [enapTameHTa rocygapCTBEHHON NONMUTUMKM B cdbepe NoarotoBku pabo-
4ynx kagpos n [iNO MuHucTtepcTBa obpasoBaHus 1 Haykm PO o1 17.03.2015 Ne 06-259 «Pe-
KOMeHOauuMm no opraHusauum nonyvyeHus cpegHero obuiero obpasoBaHua B npefenax
0CBOeHNA obpasoBaTtenbHbIX NporpamMm cpegHero npodeccnoHanbsHoOro obpasoBaHus Ha
6a3e ocHoBHOro obuero obpasoBaHus ¢ yieToM TpeboBaHu heaepanbHbIX rocyaapCTBEH-
HbIX 06pa3oBaTesibHbIX CTaH4APTOB U Noslydaemon npodeccumn nnm cneumnanbHOCTU cpea-
Hero npodgeccnoHanbLHOro o6pa3oBaHNs».

5. ®usuka : y4ebHuk / A.A. MuHckun, I.HO. pakosckun ; nog obwy. pea. HO.N. uka,
H.C. MNypblweBon. — 4-e n3g., ucnp. — M. : POPYM : MUHOPA-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. Camonnenko N.U. Teopusa n metoanka obyveHuns pusnke: yueb. nocobue ans npe-
nogasateneun ccysos. — M., 2010.

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

MHcpopmaLmOHHbIe 3NIeKTPOHHO-OOpa3oBaTeNibHbIe pecypcChbl
(UHTepHeT-pecypchbl)

1. BupTtyanbHasa obyyatowas cpega Moodle <https://edu.vsu.ru>.
2. ONEeKTPOHHBbIN KypC AN AucTaHuMoHHoro obydveHus «®dusmka (CIMO "Tpo-
rpamMmupoBaHue B KOMMbIOTEPHbIX cucTe-

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

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

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

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

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

http://mediadidaktika.ru/
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