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1 NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma obweobpasoBaTenbHOM y4ebHON ancumninHbl «Punsmnkay npegHasHa-
yeHa ANa u3ydeHnsa u3nkn B npodpeccrmoHarnbHbiXx obpasoBaTenbHbIX OpraHn3aunsax
ClO, peanusylowmx obpasoBaTernbHyld nporpammy cpegHero obuiero obpasoBaHus B
npegenax oCBOeHUsi OCHOBHOW npocdheccmnoHanbHon obpasoBaTtenibHon nporpammbel CI1O
(OMNorn Cro) Ha 6a3e ocHoBHOro obuiero obpasoBaHUsA NPy NOLIOTOBKE CNeuuanncTos
cpegHero 3BeHa no cneuunansHoct 09.02.04 NHdopMaunOHHbIE CUCTEMBI (MO OTPacrisMm).

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun OIOC cpegHero obuiero obpa-
30BaHu4, NpeabsaBNAeMbIX K CTPYKType, COAEPXXaHUIO U pe3dynbTaTam OCBOEHUs y4ebHom
ANCUMNIIMHBI «Pur3mKay, B COOTBETCTBUM C PekomeHOaumMsamMm no opraHnsauumn nonyyeHus
cpegHero obuero obpasoBaHus B npegenax ocBoeHust obpasoBaTesfibHbIX MNPOrpaMm
cpeaHero npodeccrmoHanbHoro obpasoBaHmst Ha 6ase 0CHOBHOro obuiero obpasoBaHus ¢
yyeToM TpeboBaHun deneparnbHbiX rocygapCTBeHHbIX 06pa3oBaTefibHbIX CTaH4APTOB U
nosiy4yaemomn cneumanbHOCTU cpegHero npodeccruoHanbHoro obpasoBaHus (Nncbmo [e-
napTaMeHTa rocyaapcTBEHHOW MONUTUKN B cdepe noarotoBkn paboumx kagpos u AMNO
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), ¢ yyeTtom lNpumepHON ocHOBHOM 0bpa-
30BaTeNbHOM NporpaMmmbl cpegHero oduiero obpasoBaHusi, 04obpeHHON pelieHnem de-
aepanbHoro y4ebHo- meTogmyeckoro obbeanHeHus no obwemy obpaszoBaHMo (MPOTOKON
oT 28 noHa 2016 r. Ne2/16-3).

CopepxaHue nporpaMmmbl «Pusnkay» HanpasneHo Ha OOCTUXKEHWUEe Cneaylolimx ue-

*  OCBOEHME 3HaHMMN O (PyHOAMEHTalbHbIX (PU3MYECKMX 3aKOHaX WU MpUHUMNAaXx,
nexatumx B OCHOBE COBPEMEHHOW (hU3NYECKON KapTUHbI MMpa; Hanbonee BaXKHbIX OTKPbI-
TMsX B obnactn pusnkmn, okasasBlUMX onpedensdiollee BUSHME Ha pas3BUTUE TEXHUKU U
TEXHOSOrMn; MeTo4ax Hay4yHoro No3HaHWAa NpUpoabl;

*  OBMNageHue ymMeHuaMn npoBoauTb HabnogeHus, nnaHMpoBaTb U BbINOSHATH
3KCNepuMeHTbI, BblABUraTb MNOTE3bl U CTPOUTbL MOLENN, NPUMEHATL MNOMyYEeHHbIe 3HaHUS
no gunauke ans o6bACHEHNA pa3HOOOpasHbIX PU3NYECKUX SBNIEHUIA N CBOMCTB BELLECTB;
NPakTU4EeCKN MCNOoNb30BaTh (PmU3nYeckne 3HaHus; oueHuBaTb LJOCTOBEPHOCTb €CTECTBEH-
HO-Hay4YHOW MHJOpMaLmK;

*  pasBuTME No3HaBaTeSIbHbIX MHTEPECOB, NHTENIEKTYanbHbIX U TBOPYECKUX CNO-
cobHocTen B npouecce NpnobpeTeHnst 3HaHUN U YMEHNI MO (PU3NKE C UCMONb30BaHNEM
pasnNUYHbIX UICTOYHMKOB MHGOPMaLMN N COBPEMEHHBLIX MHPOPMaLMOHHbLIX TEXHOMOIUM;

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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*  BOCMUTaHWE YBEXOAEHHOCTM B BO3MOXHOCTU MO3HAHUS 3aKOHOB MpUpoLbl, UC-
Nnofib30BaHUA LOCTWXEHUA (PU3MKM Ha 6naro pasBuMTUS YenoBEYEeCKOW LUMBUIIM3aUUN;
HeobXo4MMOCTN COTPYAHMYECTBA B MPOLIECCE COBMECTHOrO BbINOSIHEHMSA 3aJay, YBaXu-
TENbHOIO OTHOLLEHUSI K MHEHUIO OMMOHEeHTa npu obcyxaeHun npobrnem ecTecTBEeHHO-
Hay4YHOro COAEpPKaHUS; TOTOBHOCTM K MOParibHO-3TUYECKOWN OLIEHKE UCMONb30BaHNA Hay4-
HbIX JOCTUXEHWI, YyBCTBA OTBETCTBEHHOCTU 3a 3aLLMTYy OKpYXXatoLLen cpeapl;

*  UCNONb30BaHME MPUOBPETEHHbIX 3HAHUA U YMEHWUA ONSA peLlleHust npakTuye-
CKMX 3a[ay NoBCEOHEBHON XM3HN, obecnevyeHnss 6e3onacHOCTU COOCTBEHHOM XU3HU, pa-
LMOHanNbHOro NpMpoaonosib30BaHNsA U OXpaHbl OKpYyXKatoLwen cpeabl U BO3MOXHOCTb NpuU-
MEHEHUSI 3HaHWUI NMpU peLleHnn 3a4ad, BO3HUKaKLWMX B nocneayrLwen npodeccmoHarb-
HOWN OeATEeNnbHOCTM.

B nporpammy BKNOYEHO copepxaHue, HanpaBfieHHOoe Ha (bOpMUPOBaHUE Yy CTy-
JEHTOB KOMMNEeTEeHUUI, Heobxoammblix ans kadectseHHoro ocsoeHusa OOl CIO Ha 6a3e
OCHOBHOro obuiero obpasoBaHust C MNoslyYeHMEM cpenHero obuiero obpasoBaHus; Npo-

rpaMmmbl NOArOTOBKKU crieumnanucToB cpeaHero 3seHa ([MMNCC3).

2 OBLLUAA XAPAKTEPUCTUKA YYEBEHON OUCLUMNUHBbI « DU3UKA»

B ocHoBe yuebHon ancumnnuHbl «Pursmka» NexuT yctaHoBka Ha dOpPMUPOBaHMUE Y
oby4yaembix cucTeMbl 6a30BbIX MOHATUA PU3MKM U NPeAcTaBneHnin 0 COBPEMEHHON n3n-
YeCKOW KapTMHe Mupa, a Takke BblpaboTka YMEeHU NpUMEHATb (oU3ndeckne 3HaHNS Kak B
npoeccrnoHanbHON AEeATENbHOCTU, TakK U NS PeLUeHUs XXU3HEHHbIX 3aau.

MHorve nonoxeHusi, passMBaemMble (PU3NKOW, paccMaTpMBalOTCA KakK OCHOBa CO-
3[aH1Sa N UCMOMNb30BaHNS UHPOPMALMOHHBIX U KOMMYHUKaLMOHHLIX TexHonornn (UKT) —
OfHOro M3 Hambornee 3Ha4YNUMbIX TEXHOMNOIMYECKMUX OOCTUXKEHUN COBPEMEHHOW LMBUNN3a-
.

®un3uka gaet KoY K NOHUMaHUIO MHOTOYUCIIEHHbIX SBIIEHUN Y NPOLIECCOB OKpYXa-
owero mupa (B eCTeCTBEHHO-Hay4HbIX 06n1acTax, Counosiornn, 3KOHOMUKe, A3blke, NuTe-
paTtype u gp.). B cdusmke dopmupytotcs MHOrve Buabl OeATENLHOCTU, KOTOPblIE UMEKT
MeTanpegMeTHbIN xapaktep. K HUM B nepByto oyepedb OTHOCATCSH: MoAenvpoBaHue ob6b-
€eKTOB UM [MpOLEecCoB, [MPUMEHEHWE OCHOBHbIX METOAOB MO3HAHUA, CUCTEMHO-
WHOPMAUNOHHBLIN aHanua, POopMynMpoBaHWe ruMnoTes, aHanu3 U CUHTEe3, CpaBHEHWe,
obobLeHne, cuctemaTnsaums, BbliBNEHNE MPUYUHHO-CNEOCTBEHHbIX CBA3EN, NOUCK aHa-
noros, ynpasneHne obbektamn n npoueccamu. VIMeHHO aTa gucumninmHa nossosnseT no-

3HAaKOMUTb CTyOEeHTOB C Hay4YHbIMW MeTOO4aMN NMO3HaAHUA, HAYHYUTb UX OTIIMYATb TMNOTE3Y

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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OT TEOPUN, TEOPUIO OT SKCNEPUMEHTA.

®dun3nka nmeet o4YeHb BoMbLIOE M BCEBO3PACTalOLLEE YNCNO MEXONCUUNIIMHAPHBIX
CBSI3EN, MPMYEM Ha YPOBHE KaK MOHSATMMHOrO annapata, Tak U MHCTpymeHTapua. CkasaH-
HOe Mo3BONseT paccmaTpmBaTb (PU3MKY KaK MeTaguCUMNinHY, KoTopasi npefoctaBnseT
MeXOMCUUNIIMHAPHBIV S3bIK AN9 ONMCaHUs Hay4YHOW KapTUHbI MUpa.

dusmka aBnseTcs cuctemoobpasyrowmm ¢akTopoM Ans eCTeCTBEHHO-HaYy4YHbIX
y4yebHbIX NpeaMeToB, NOCKOSbKY (PM3MYECKME 3aKOHbI fieXXaT B OCHOBE COOEPXaHUS Xu-
MuK, Guonoruun, reorpacnn, aCTPOHOMUN U cneumnarnbHbIX AUCUUNNNH (TEXHUYECKas Me-
XaHWKa, aNEeKTPOTEXHUKA, SNEKTPOHUKA 1 Ap.). YyebHaa ancumnnunHa «dusmka» cosgaet
yHMBepcanbHyto 6a3y ana msydeHms obuienpodeccnoHanbHbIX U crneumnanbHbIX AUCLN-
NNWH, 3aknagpiBas yHA4aMeHT ansa nocnegyowlero obyvyeHms cTygeHToB.

O6nagasa norn4yeckon CTPOMHOCTLIO M OMMPAasiCb Ha JKCNepuMeHTanbHble akThbl,
yyebHasa ancumnnuHa «dPusmka» popmMupyeT y CTYAEHTOB MOASIMHHO Hay4yHOE MUPOBO3-
3peHne. Pnsnka sIBNsETCA OCHOBOW YyYEHUS1 O MaTepuanbHOM MUpe U pellaeT npobnemsi
3TOro Mupa.

N3yyeHne unankm B npodeccnoHanbHbiXx 0bpasoBaTenibHbIX OpraHu3auusix, pea-
nmnsyrowmx obpasoBaTenbHYO nNporpammy cpegHero obuero obpasoBaHus B npegenax
ocBoeHunsa OlMOI ClrNO Ha 6a3e ocHOBHOro obLiero obpasoBaHusl, MMeeT CBON OCOBEHHO-
CTM B 3aBUCUMMOCTW OT Npocmnst npodeccnoHanbHoro obpasoBaHnsi. 3TO BbipaXkaeTcsa B
cogepxaHum oby4veHus, KONMYeCcTBe 4YacoB, BblOENSAEMbIX HA U3ydYeHWe OTAESNbHbIX TeM
nporpaMmmbl, rmybuHe nx OCBOEHUS CTyaeHTamu, o6beme 1 xapakTepe NpakTUYeckux 3a-
HATUIN, BUOAxX BHEAYyANTOPHOW CaMOCTOATENbHOW paboTbl CTYAEHTOB.

Mpu ocsBoeHnn cneunanbHocTen CINO TexHunyeckoro npoduns npogeccrnoHanbHo-
ro obpasoBaHus husnka nsydaetca 6onee yrnybrneHHo, kak npodunbHaa yyebHaa gmc-
UUNAWHA, yYnTbiBaloLwasa cneunduky ocBanBaeMblx cneunanbHOCTEN.

B copepxaHum y4ebHoM ancumMniMHbl No usmke npu NoArotToske obyyarowmxcsa no
crneumanbHOCTAM TeXHUYeckoro npodmnsa npodgeccnoHanbHoro obpasoBaHust NPousb-
HOW COCTaBNAKLWEN ABNSETCA pa3gen «OneKkTpoanHaMmmnkay, Tak Kak 60mblLIMHCTBO Npo-
deccnit n cneymnanbHOCTEN, OTHOCALLMXCA K 3TOMY NPOodunto, CBA3aHbl C 3NEKTPOTEXHU-
KOW N 3NEKTPOHUKOWN.

TeopeTnyeckme csegeHnsa no uamke AOMOMHAKTCA AeMOHCTpaumsamn un nabopa-
TOpPHbIMK paboTamu.

M3y4eHne obuieobpasoBaTtenbHoOM y4ebHon ancumninibl «Pnsmnka» 3asepliaeTcs

nogsegeHnemM MUToroe B Q)opme 9K3aMeHa B paMKax atrtectauun CTyaeHTOB B Mnpouecce

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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ocBoeHuna OlOI CIO ¢ nonyvyeHnem cpegHero obuiero obpasosanus (MMCC3).

3 MECTO YYEBHOM AUCLMNNUHbI B YYEBEHOM MNAHE

YyebHaa gucumnnuHa «Pusmka» senseTca yv4ebHbiM npegMeTtoMm no BbiGopy w3
obsizaTtenbHon npegmeTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuiero
obpasoBaHu4.

B npodeccnoHanbHbix obpasoBaTenibHbIX OpraHu3auusax, peanusylowmx obpaso-
BaTemnbHyl nporpammy cpegHero obuiero obpasoBaHusa B npegenax ocsoeHuss OOl
CIO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, yuebHasa gucumnnmHa «dPusmka» nayya-
eTca B obueobpasoBarenbsHoM uUukne ydebHoro nnana OOl CrNO Ha 6a3e oCcHOBHOro
obuero obpasoBaHus ¢ nonydeHnem cpegHero obuwero obpasosanus (MNMNCC3).

B yuyebHom nnaHe MIMCC3 mecTto yvyebHoM aucumnnuHbl «Pusmka» — B cocTaBe
obuieobpasoBaTenibHbIX Y4EOHbIX AUCUMNIIMH NO BbIOOPY, dopMmnpyeMbIX 13 obsizatens-
HbIX NpeameTHbIX obnacten ®IrOC cpegHero obuiero obpasoBaHus, Ansa cneunanbHOCTEN

CIMO cooTtBeTcTBYlOLWLErO NPOhmna npodeccuoHanbHoro obpasoBaHus.

4 PE3YNbTATbl OCBOEHUA YYEBHOW OUCLMUMIUHDI

OcBoeHune cogepxaHuna yyebHon gucumnnuHbl «dunsmnka» obecneumBaeT OOCTUXKE-
HWe cTygeHTamMu cnegyowmnx pesynbTaTos:

*  JINYHOCTHbIX:

— YyBCTBO FOpAOCTU U YBAXEHUSA K UICTOPUM U OOCTUXKEHUAM OTEYECTBEHHON PU3N-
YEeCKOW HayKu; (Ppn3nyeckn rpamMoTHOE noBefeHne B NpodecCnoHanbHON eATeNIbHOCTU U
ObITY Npy obpalieHn ¢ npudopammn 1 yCTpOMUCTBaMMU;

— FOTOBHOCTb K MPOAOSPKEHNIO 0OpasoBaHMs M MOBbLILWEHUA KBanudukaumm B 13-
OpaHHOM NpodecCUoHanbHOM OEATENbHOCTU U OOBbEKTMBHOE OCO3HaHME ponu usnye-
CKMX KOMMNETEHUN B 3TOM;

— YMEHMEe UCMOoNb30BaTb JOCTUKEHUS COBPEMEHHON (Pn3N4EeCKon Haykm n gusmnye-
CKMX TEXHOMOMMN ONsi MOBbILEHNS COOCTBEHHOIO WHTENNEKTyanbHOro pasBuUTUS B Bbl-
OpaHHOM NpodreCccMoHanbHON AEATENbHOCTY;

- YMEHME CaMOCTOATENbHO 00ObIBaTh HOBble Ans cebsa msmyeckne 3HaHus, Uc-
nosib3ys AN 9Toro JOCTYMNHbIE UCTOYHUKN MHAOPMaLMK;

— YMEHMe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLLEHUS B KOMaHAe Mo pelue-
HMIO OOLLMX 3a4av;

— YMEeHMue ynpaBnAaTb CBOEWN MoO3HaBaTENbHON OEeATENbHOCThIO, npoBoanTb camMo-

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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OLEHKY YPOBHSA COBCTBEHHOIO MHTENNEKTyanbHOro passuTus;

*  MeTanpeaMeTHbIX:

— MCNOJSIb30BaHWe pasnu4YHbIX BUAOB NO3HaBaTeNbHOW OeATENbHOCTU AN peLleHns
dun3anyeckmx 3agad, NnpMMeHeHMe OCHOBHbIX METOAOB NO3HaHUA (HabnaeHWs, onMcaHns,
N3MepeHns, aKCnepumMeHTa) ANnd U3y4eHUs pasnU4YHbIX CTOPOH OKpYyXarollen OenCTBU-
TenbHOCTY;

— WUCNOMb30BaHME OCHOBHbIX WHTESNEKTyalbHbIX Oornepauuin: NOCTaHOBKU 3adayvw,
dhopmMynMpoBaHMa rMNOTE3, aHanu3a u CuHTe3a, CpaBHEeHUs, 0600LeHNnsa, cuctemaTunaa-
LUK, BbISBMEHUS NMPUYUHHO-CIEACTBEHHbIX CBA3EW, NOMCKa aHanoros, oOpMynnMpoBaHUS
BbIBOJOB AN U3YYEHUS PasfnyHbIX CTOPOH (PU3NYecknx obbekToB, SABMEHUA U npouec-
COB, C KOTOPbIMU BO3HMKaeT HEOHXOANMMOCTb CTarkmBaTbCs B NpodyeccuoHansHom cqepe;

— YMEeHMe reHepupoBaTtb Uaen v onpeaenaTb cpeacTsa, Heobxoanmble Anga nx pe-
anusauumu;

- YMEHMEe UCMOonb30BaTh PasfUyHble UCTOYHUKM A58 NONydYeHUss U3nN4ecKon MH-
dopmaumu, oueHnBaTb ee JOCTOBEPHOCTD;

— YMEeHMe aHanuMampoBaTh U NpeacTaBsaTb MHPOPMaLMIO B pa3fnyHbIX BUAAX;

- yMeHune nybnu4Ho npeacrtaBnsTb pe3ynbTaTtbl COOCTBEHHONO UCCNeoBaHWs, Be-
CTM OUCKYCCUM, OOCTYMHO U FapMOHUYHO codeTasi coaepxaHve u opMbl npeacrasnse-
MOW MHpopMaLnu;

*  npeAMETHbIX:

— cOPMMPOBAHHOCTb MPEeACTaBlIEHNA O POfN U MeCcTe (PU3MKM B COBPEMEHHOM
Hay4yHOW KapTUHE MMpaA; NOHUMaHME PU3MYECKOW CYLLHOCTWU Habnogaembix Bo Bceneh-
HOW SIBMIEHUN, POnn (PU3NKN B (POPMUPOBAHNN KPYro3opa U oyHKLUMOHANIbHON rpaMoTHO-
CTW YenoBeKa Onsl peLleHunst NpakTUYeckmx 3agav;

— BrajeHue ocHoBononararnwmmm guandeckuMm NOHATUAMU, 3aKOHOMEPHOCTSMU,
3aKOHaMn 1 TeOopUsIMU; yBEPEHHOE UCMOoNb3oBaHNe ouU3nN4eckon TepMUHOMNOMMN N CUMBO-
NWKK;

- BrageHne OCHOBHbIMW MEeTOAAaMM Hay4yHOro MO3HaHUA, UCNOSTb3yeMbIMU B OU3N-
Ke: HabngeHneMm, onncaHneM, N3MepeHNEM, 3KCNEPUMEHTOM;

- ymeHus obpabaTbiBaTb pesyrnbTaTtbl U3MEPEHUN, OBOHapyxMBaTb 3aBMCUMOCTb
Mexay Pm3nd4ecknmMmn BennymHamMmm, o6bACHATbL NONyYeHHbIE pe3ynbTaThbl U AenaTb BbIBO-
Abl;

— CPbOPMMPOBAHHOCTb YMEHUS pellaTb PU3NYeckme 3agayu;

- CCbOpMI/IpOBaHHOCTb YMEHUA NMPUMEHATb NOoJlyYeHHble 3HaHUA Ond 00 BbACHEHUSA

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx



KeiPX KMPK BFAP® ®IBOY BO «KITY»

daiin: MO — 09.02.04.0Y[.12.PN | dU3NKA | C. 8/44

YyCnoBun NpoTeKkaHna U3NYeCcKUX BeHn B npupoae, npodeccnoHansHon cgepe u ans
NPUHATUA NPaKTUYECKNX PELLEHWI B MOBCEOHEBHON XU3HU;

- cOpPMMPOBAHHOCTb COBCTBEHHOW MO3ULUKN MO OTHOLUEHUIO K (PU3NYECKOWN WH-
dhopmaLmm, nosiy4aemMon U3 pasHbIX NCTOYHUKOB.

B pesynbTaTe M3yvyeHUs OUCUUNIIMHBLIE Y 0Oy4valowmxcs opMUPYOTCS SNIEMEHTHI
cnegyoLwmnx KOMNeTeHUMI:

OK 1. lNoHuMaTb CYLHOCTb M coumanbHY 3HA4YMMOCTb CBOen Byayulen npodec-
cun, NPOSABNATL K HEW YCTOMYMBLIN UHTEPEC;

OK 2. OpraHusoBbiBaTb COBCTBEHHYIO OEATENBHOCTb, BblbMpaTb TMNOBbLIE METOAbI
N cnocobbl BbINONHEHUS NpodeCcCMOHanbHbIX 3aaay, oLeHMBaTh X 3PPEKTUBHOCTL U Ka-
4YeCTBO;

OK 3. MNpuHumaTb pelleHnsa B CTaHA4ApPTHbIX U HECTAHOAPTHbBIX CUTYyaLMAX U HECTU
3a HMX OTBETCTBEHHOCTb;

OK 4. OcyuwectBnsaTb NOMCK U MCMNOMb3oBaHWe MHGOpMaumm, Heobxoanmon Ons
3(PPEKTUBHOrO BLINOSTHEHUS NPOdECCMOHanNbHbIX 3adad, NPodeccnoHanbLHOro n nuy-
HOCTHOIO pa3BUTUS;

OK 5. Ncnonb3oBaTb MHGOPMALMOHHO-KOMMYHUKAUMOHHbIE TEXHOMOrMM B MNpO-
dreccnoHanbHON OeATeNbHOCTH;

OK 6. PaboTtaTb B Konnektuese n komaHae, addeKTMBHO obLaTbCa C Konneramu,
PYyKOBOACTBOM, NoTpebutensamu;

OK 7. bpaTtb Ha cebsi OTBETCTBEHHOCTb 3a paboTy uneHoOB KoMaHAbl (MOAYMHEH-
HbIX), pe3ynbTaT BbIMOMHEHNSA 3a0aHUN;

OK 8. CamocToaTenbHO onpeaensTb 3agayn NpodeCccnoHanbHOro U JIMYHOCTHOIO
pasBuTUS, 3aHMMaTbCA camoobpa3oBaHMEM, OCO3HAHHO MlAaHMPOBaTb MNOBbILEHNE KBa-
nudomkauunu;

OK 9. OpueHTMpoBaTbCA B YCMNOBUSIX 4aCTOW CMEHbI TEXHONOMMN B Npodeccmo-

HanbHOW OeATENIbHOCTN.

5 COOAEP>XAHUE YYEBHOW OUCLUMIINHDI

BBepneHue
dusrka — pyHOaMeHTanbHasa Hayka o npvpoje.
EcTecTBEHHO-Hay4HbI METOA MO3HAHWUSA, ero BO3MOXHOCTU U FpaHuLbl NPUMEHMU-
MOCTU. DKCNEPUMEHT U Teopus B npouecce no3HaHus npuposl. MogenuposaHue usun-

YecKux siIBNeHuin n npoueccos. Ponb akcnepvMeHTa U Teopumn B npouecce No3HaHUst npu-
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poabl. Pusnyeckas senuumnHa. MNMorpewiHoCTn namepeHun uandecknx BennuumH. dnsmnye-
CKMe 3akoHbl. [paHuUbl MPUMEHUMOCTN (PU3NYECKUX 3aKOHOB. [loHATME O dm3nyeckon
KapTuHe mupa. 3HadveHue Gusnkn npu ocsoeHun npodeccun CMO n cneuynanbHOCTEN
Cro.
1. MexaHuka
1.1. KuHemaTuka

MexaHuyeckoe aswxeHue. MNepemelteHue. MNytb. CkopocTb. PaBHOMepHOE npsimo-
NHenHoe ABWXeHue. YckopeHue. PaBHonepemeHHoe npaMonnHenHoe asuxeHune. CBo-
6oaoHoe nageHue. [IBuxeHue Tena, 6GpoLeHHOro noa yrinom K ropusoHTy. PaBHOMepHoOe
ABWXXEHME MO OKPY>KHOCTMU.

1.2. 3aKoHbI MexaHUKu HboTOHa

MepBbIn 3akoH HbtoToHa. Cuna. Macca. Nmnynec. BTopon 3akoH HetoToHa. OcHoB-
HOWM 3aKOH KIlaCCUMYEeCKON AMHAMMUKK. TpeTuin 3akoH HboToHa. 3akOH BCEMUPHOrO TAroTe-
Hus. [paBuTaumoHHoe none. Cuna Tsxkectu. Bec. Cnocobbl namepeHuns maccol Ten. Cunebl
B MEXaHWUKe.

1.3. 3aKOHbI cOXpaHeHUs B MeXaHUKe

3akoH coxpaHeHus nmnynbca. PeaktnBHoe asmkenue. PaboTta cunbl. Pabota no-
TeHumanbHbIX cun. MowHocTb. JHeprusa. KnHetnyeckasa aHeprus. [NoTeHunanbHas aHep-
rMs. 3aKOH COXPaHEHUA MEXaHUYECKON IHeprnun. NpuMeHeHne 3aKOHOB COXpaHEHMUS.

[eMoHcTpaumn

e 3aBUCMMOCTb TPAEKTOPUM OT BbIDOpa CUCTEMbI OTCYETA.

e Buabl MexaHn4eckoro oBUKeHUS.

e 3aBUCMMOCTb YCKOPEHUS Tena OT ero Macchbl U CUSbl, AEUCTBYIOLLEN Ha TESO.

e CnoxeHue cun.

e PaBeHCTBO M NPOTMBOMNOMOXHOCTb HanpaBneHns CUn AENCTBUS U NPOTUBOAEN-
CTBUS.

e  3aBUCMMOCTb CUMbI YNIPYrocTn OT AedhopmManinu.

e Cwunbl TpeHus.

e HesecomocCTb.

e PeakTnBHOEe OBWXEHME.

e [lepexon noTeHUManNbHOM IHEPTUM B KUHETUYECKYIO 1 0BpaTHO.

JlabopamopHbie pabomsbi

e lccnepoBaHue OBUMXEHUA Tena noa AeNcTBMEM NOCTOSTHHOW CUTbI.
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e 3yyeHue 3akOHa COXpaHEHUA UMMynbCa.

e CoxpaHeHMe MexaHMYEeCKOW 3Heprun nNpu ABMXKEHUW Tena nog AeNCTBMEM CUI
TSXKECTU U YNpyrocTu.

e CpaBHeHue paboTbl CUrbl C UBMEHEHNEM KMHETUYECKOW 3HEPIrM Tena.

e /I3yyeHune 3aKOHOB COXpaHEHUs Ha NpMMepe yaapa WapoB 1 6annmnmcTuyecKoro
MasaTHUKA.

e M3yyeHne ocoBEeHHOCTEN CUMbl TPEHUS (CKOMNbXEHMS).

2. OCcHOBbI MONEKYNAPHOU (PU3NKN U TEPMOANHAMUKN
2.1. OCHOBbI MOMEKYNSAAPHO-KUHEeTUYeCcKou Teopun. UaeanbHbin ras

OCHOBHbIE MOMOXEHUS MONEKYNSAPHO-KMHETUYECKON Teopun. Pasmepbl 1 mMacca
Monekyn n atomoB. bpoyHoBckoe asmkenune. Auddyans. Cunbl n SHEPTNA MEXMOSEKY-
napHoro B3ammogencTteusi. CTpoeHne raszoobpasHbix, XUOKMX U TBepablx Ten. CkopocTtu
ABWXKEHUS Morekyn u nx namepenue. VigeaneHoin ras. [JaeneHne rasa. OcHOBHOe ypaBs-
HEHME MOJEKYISPHO-KNHETUYECKON Teopun rasoB. TemnepaTypa U ee namepeHue. aso-
Bble 3aKOHbl. ABCONIOTHLIN HYMb TeMNepaTypbl. TepMmogMHaMmuyeckas Lkana Temnepary-
pbl. YpaBHEHME COCTOSIHUSA naeanbHoOro rasa. MonsipHas razoBasi NIOCTOSIHHas.

2.2. OCHOBbI TEpPMOAVUHAMMUKU

OcHOBHble NOHATUA U onpeaeneHns. BHYTpeHHss1 aHeprns cuctembl. BHYTpeHHsAA
3Heprusa naeanbHoro rasa. Pabota u TennoTta kak opMbl nepegadn aHepruun. Tennoewm-
KOCTb. YAenbHasa TenroeMKOCTb. YpaBHeHWe TennoBoro 6anaHca. [lepBoe Hayano Ttep-
MoamHamukn. AgnabaTHbin npouecc. MNpuHuun gencteus Tennoson MmawwuHbl. KM tenno-
Boro gsurartens. Bropoe Hayano tepmogmMHamuki. TepMmognHaMmmnyeckas LWwkana temnepa-
Typ. XonogunbHble MalwmvHbl. TennoBble asuratenu. OxpaHa npmupoasbl.

2.3. CBoncrTBa naposB

McnapeHue n KoHaeHcauusi. HacbllWweHHbIM nap u ero ceoncTea. AGconoTHasa u oT-
HOCUTENbHAA BMAXHOCTb BO3gyxa. Toyka pocbl. KuneHne. 3aBucmMmocTb TemnepaTypbl
KnuneHus oT gasneHud. lNeperpeTbin nap 1 ero UCNosnb30BaHNE B TEXHUKE.

2.4. CBOMCTBA XMUAOKOCTEN

XapakTepuctunka XXnaKoro CoCToAHUS BellecTBa. [TOBEPXHOCTHbIA CNOW KUOKOCTW.
OHeprus NOBEPXHOCTHOrO Cnosi. SIBNEHNA Ha rpaHuLE XUAOKOCTU ¢ TBepabiM Terom. Ka-
NUNNApHbIE ABNEHUA.

2.5. CBoncTBa TBepAabIX Ten

Xapaktepuctuka TBepLoro COCTOSIHUA BeLlecTBa. YNpyrue CBOMCTBa TBepAbIX Ten.
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3akoH Nyka. MexaHnyeckne cBOMCTBa TBEPAbIX TEN. TennoBoe paclumpeHme TBepabiX Ten
n xngkocten. NnaesneHne n kpuctannuaaums.

[eMoHcTpaumn

e [IBWKeHne BPOYHOBCKUX YacTul,.

o [lndbysus.

e lI3MeHeHWe [aBrieHus rasa C WU3MEHeHueM TemnepaTypbl Npu MOCTOSAHHOM
ob6beme.

e MN3oTepmuyeckun n n3obapHbln NpoLecchl.

e VIaMeHeHWe BHYTpEHHEN SHepruu Ten npu cosepLueHun paboThbl.

e Mopenu TennoBbIX ABUraTenen.

e KuneHue Boabl NPy NOHWKEHHOM LaBfiEeHUM.

e [lcnxpomeTp u rurpomeTp.

e fBreHusi NOBEPXHOCTHOIrO HATSXXEHUS U CMaYnBaHUS.

e Kpuctannbl, amopHble BeLLeCTBa, XUOKOKpUCTanInyeckme tena.

JlabopamopHbie pabombi

e VIamepeHne BNaxXHOCTU BO3ayXa.

e N3amepeHne NOBEPXHOCTHOIO HaTSXKEHNSA XULOKOCTW.

e HabniogeHne npouecca kpuctannuaaumm MsydyeHne gedopmaumm pacTskeHus.

e  M3yyeHue TennoBoro paclumpeHns Teepablx Ten.

e N3yyeHne ocobeHHOCTEN TENMMOBOro pacLUMPEHUs BOAbI.

3. dnekTpoaMHammka
3.1. dneKkTpu4yeckoe none

onekTpuyeckme 3apsabl. 3akoH coxpaHeHusa 3apsga. 3akoH KynoHa. Onektpuye-
ckoe none. HanpspkeHHOCTb anekTpudeckoro nons. MNMpuHuun cynepno3vumn nonen. Pato-
Ta cun anekTpocTaTudeckoro nosns. NMoteHuynan. PasHOCTb NOTeHUManoB. QKBUNOTEHLN-
anbHble NoBepxHOCTU. CBA3b MexXAy HanpsHKEHHOCTLIO M Pa3HOCTbIO NMOTEHUMANOB 3fek-
Tpuyeckoro nons. OuanekTpuku B anekTpudeckoMm nosne. [lonspusauns ON3NeKTPUKOB.
MpoBogHukKn B anekTtpuyeckom nosne. KoHgeHcatopbl. CoeanHeHne KoHOeHcaTopoB B Ga-
Taper. QHePrnsa 3apsXKeHHOro KoHAeHcaTopa. AHEPrns ANEeKTPUYECKOro nosns.

3.2. 3aKOHbI MOCTOAHHOrO TOKa

YcnoBusi, Heobxoanmble A5 BOSHUKHOBEHUSA U NOAAEP)KAHUSA 3NEKTPUYECKOro To-

ka. Cuna Toka n nnoTHoCcTb Toka. 3akoH Oma anga yvactka uenu 6e3 3[C. 3aBncumocTb

ANEeKTpU4eCcKoro conpoTtmBiieHNA OT Matepuana, aAnnHbl U Nnowagn nonepevyHoro cedve-
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HUSA NPOBOAHMKA. 3aBMCUMOCTb 3IEKTPMUYECKOro CONPOTUBIEHUS NPOBOLAHMKOB OT TeMme-
paTypbl. QNEKTPOABMXKYLLLAA CUNa UCTOYHUKA Toka. 3akoH Oma ansa nonHown uenu. Coegu-
HeHne npoBoAHMKOB. CoeauHEeHME UCTOYHMKOB 3MEKTPUYECKON 3Heprum B GaTapeto. 3a-
kKoH [xoyns—I/leHua. PaboTta n MOLLHOCTb 3NEKTPUYECKoro Toka. TennoBoe AencTeme To-
Ka.
3.3. dneKTpu4ecKnmn TOK B pasnnyHbIX cpeaax

OneKTpMYeckun Tok B MeTannax. OnekTpoHHbIn ra3. PaboTa Bbixoga. Qnekrtpuye-
CKMA TOK B anekTponutax. Anekrtponus. 3akoHbl Papages. NpuMeHeHne anekTponusa B
TEXHUKE. DNEKTPUYECKNA TOK B rasax u Bakyyme. MoHmnsaumsa rasa. Bugbl ra3oBbix pasps-
noB. [NMoHsaTMe o nnasme. CBoOWCTBA Y NPUMEHEHNE SNEKTPOHHbBIX MYyYKOB. ONIEKTPUYECKUIA
TOK B nonynposogHukax. CobcTBeHHasi NPoOBOAMMOCTbL NONynpoBoAHMKOB. [MonynpoBoa-
HMUKOBbIE NPUBOPBLI.

3.4 MarHuTHoOe none.

BekTtop nHAayKuMM MarHMTHOro nongd. [JencteMe MarHMTHOro nons Ha NPAMOSIMHEN-
HbI MPOBOAHUK C TOKOM. 3akoH Amnepa. Baaumopgencrtemne TokoB. MarHUTHbIN NoToK. Pa-
©oTa no nepemeLLeHno NPOBOAHNKA C TOKOM B MarHUTHOM nosne. [encrene MarHUTHOro
nonsa Ha apwxywmincsa 3apsag. Cuna JlopeHua. Onpeagenenuve yaenbHoOro 3apsga. Yckopu-
TEeNN 3apsKEHHbIX YacTul,

3.5. dneKkTpoMarHuTHas MHAYKUMUA

OnekTpoMarHuTHas umHAykuus. BuxpeBoe anektpuyeckoe none. CaMouHOYKUMS.
OHeprua MarHUTHOro Nons.

HeMoHcTpaumn

e Bsanmopgencrtsue 3apsKeHHbIX Ten.

e [1poBOAHUKKN B INIEKTPUYECKOM MOfe.

o [IM3NeKTpUKKN B INIEKTPUYECKOM More.

e KoHpeHcaTopbl.

e TennoBoe AeNCTBME ANEKTPUYECKOro TOKa.

e CobcTBEHHAsA U NpUMeCHasi NPOBOAMMOCTbL NMOJTyNPOBOAHUKOB.

e [lonynpoBOOHMKOBbLIN OMOA.

e TpaH3uctop.

e OnbIT ApcTeqa.

e Bsaumopgencrteme npoBOAHMKOB C TOKAMMW.

e  OTKNOHEHWE ANEKTPOHHOrO Ny4Yyka MarHUTHbLIM NOMeM.
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e OnekTpoasuraTensb.

e OnekTpomsamepuTenbHble NpMbopsbl.

e  OneKTpoMarHUTHas MHOYKUMS.

e  OnbITol apages.

e 3aBucumoctb O[0C camoMHAYKUMM OT CKOPOCTUM M3MEHEHMUSI CUSbl TOKa U UH-
AYKTUBHOCTM NPOBOAHMKA.

e PaboTa anekTporeHepaTopa.

e TpaHccopmaTop.

JlabopamopHbie pabomsbi

e UWN3yyeHue 3akoHa Oma ansa yyactka uenu, nocnegoBaTenbHOro U napannenb-
HOro COeauHEeHUsi NPOBOAHMKOB.

e MN3yyeHune 3akoHa Oma ans NonHoM uenu.

e VI3yyeHune aBNeHns anekTpoMarHUTHON UHOYKLUN.

e Onpenenenne koaddurUMeHTa NONE3HOro AENCTBUS INEKTPUYECKOrOo YarHuMKa.

e OnpepgeneHune TemnepaTypbl HUTU NaMnbl HAKaNUBaHUS.

e Onpegenenune 3C 1 BHYTPEHHErO CONPOTMBIEHNA NCTOYHUKA HaNPSKEHWS.

4. Kone6aHus U BONHbI
4.1. MexaHu4yeckue konebaHus

KonebaTtenbHoe aBuxeHune. NapmoHuyeckne konebanus. CBobogHble MexaHuuye-
ckne konebanus. JInHenHble MexaHuyeckne konebaTtenbHble cucTembl. [NpeBpalleHue
3Heprun npu konebdartensHom ABmxKeHun. CBOOOAHbIE 3aTyxalWme MexaHU4Yeckue Kone-
06aHus. BbIHy>XaEeHHbIE MEXaHU4eckue konebaHms.

4.2. Ynpyrve BOJIHbI

lMonepeyHble 1 NPoAonbHbIE BOMHbLI. XapaKTepPUCTUKN BOSHbI. YpaBHEHNE MNOCKON
Oerywen BonHbl. MHTepepeHuusa BonH. MNMoHATHE 0 andpakumm BoSiH. 3BYKOBbIE BOSIHbI.
YnbTpasByK 1 €ro NpuMeHEHne.

4.3. QneKTpoMarHuTHble KonebaHus

CBoboaHble anekTpoMarHuTHble konebaHud. [lMpeBpalieHne aHeprum B konebda-
TEeNbHOM KOHType. 3aTyxaluwme anekTpoMarHutHole konebaHunda. eHepaTop HesaTyxato-
LUMX SMNEKTPOMAarHuUTHbIX konebaHun. BolHyXgeHHble anekTpudeckne konebanus. lepe-
MEHHbIA TOK. [eHepaTop NepemMeHHOro Toka. EMKOCTHOE n MHAYKTUBHOE COMPOTUBIEHMS
nepemeHHoro toka. 3akoH Oma Ans anekTpM4eckon uenn nepemMeHHoro Toka. Pabota u

MOLLHOCTb NepemMeHHoro Toka. ['eHepaTtopbl Toka. TpaHchopmaTopbl. TOKM BbICOKOW 4a-
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ctoTbl. [Mony4yeHne, nepegaya u pacnpenernieHme aNeKTpo3IHePrun.
4.4. dneKTpoMarHUTHble BOJIHbI

OneKkTpoMarHUTHOE none kak ocobbi BUA MaTtepun. ONEeKTPOMarHUTHbIE BOJSIHbI.
Bubpatop Nepua. OTKpbITbIN KonebaTtenbHbIi KOHTYP. N306peTenne pagmo A. C. lNMono-
BbIM. [oHATHE 0 pagnocsaAsn. NpuMeHeHne aNeKTPOMarHUTHbIX BOJTH.

HeMoHcTpaumn

e (CB0bGOAHbIE N BbIHYXKAEHHbBIE MEXaHNYECKNEe KonebaHus.

e Pe3oHaHC.

e (O6pasoBaHue 1 pacnpoCcTpaHeHNe yrnpyrnx BOsH.

e YacrtoTa KonebaHun n BbiCOTa TOHa 3BYyKa.

e (CB0OOAHbIE 3MNEKTPOMArHUTHbIEe kKonebaHus.

e Ocuunnorpamma nepemeHHoro Toka.

e KoHgeHcaTop B Lenu nepeMeHHoro Toka.

e KaTywka MHOYKTUBHOCTY B LLENU NEPEMEHHOrO TOKa.

e PesoHaHc B nocnepoBaTtenibHOM LNy NepeMeHHOro Toka.

e  Many4yeHne n npuem aneKTpoOMarHMTHbIX BOJSIH.

e Pagunocsasb.

JlabopamopHbie pabombi

e MN3yyeHne 3aBUCMMOCTM nepuona konebaHu HUTAHOIO (UM MPY>XMHHOIO) Ma-
ATHMKA OT ANMMHbI HUTK (MU MaccChbl rpy3a).

e  WNHAOYKTUBHbIE N EMKOCTHOE COMPOTUBIEHNS B LIENN NEPEMEHHOro TokKa.

5. OnTuka
5.1. Mpupopaa cBeTa

CKopocCTb pacnpocTpaHeHusi cBeTa. 3aKkOHbl OTPaKeHUs U NperioMrfieHust cBeTa.

lMonHoe oTpaxeHue. JInH3bI. [Nas kak onTuyeckas cuctema. Ontnyeckme npudop.bl.
5.2. BonHoBbIe CBOUCTBa cBeTa

NHTepdepeHums ceeTa. KorepeHTHOCTb CBETOBbLIX Nnyden. NHTepdepeHuuns B TOH-
Knx nneHkax. [Monockl paBHon TtonuwmHbl. Konbua HbeloToHa. Wcnonb3oBaHue uHTepge-
peHuMn B Hayke u TexHuke. Odudpakuma ceeta. Oudpakums Ha wenu B napannesibHbIX
nyyax. OudpakumoHHasa peweTka. [MoHATHe o ronorpadun. Nonspusauunsa nonepeyHbIxX
BONH. NMonapusauna ceeta. [1BorHoe nydenpernomnenuve. MNonapouabl. Aucnepcuna ceeta.
Buabl cnektpoB. CnekTpbl ucnyckaHms. CnekTpbl NOrNoLwWeHns. YnbTpagpnoneToBoe n NH-

dopakpacHoe nanyyeHus. PeHTreHoBckme nyydn. VX npupoaa u cBOMCTBa.
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HeMoHcTpaumn

e  3aKOHbl OTPaXXeHUsi N NPeNoOMIEeHNs CBETA.

e [lonHoe BHyTpeHHEE OTpaXeHMe.

e Ontn4yeckune npuodopbl.

e WHTepdepeHuna ceeTa.

e [lndpakumus ceeTa.

e [lonapusaumsa ceeta.

e [lony4eHne cnekTpa ¢ MOMOLLbIO NPU3MBbI.

e [lony4eHune cnekTpa c NOMOLLLI AN PAKLMOHHOWN peLLeTKN.
e CnekTpockor.

JlabopamopHbie pabomsbi

e VIzyyeHune n3obpaxeHna npegMeToB B TOHKON NIMH3E.

o /I3yyeHune nHTEepepeHunn n gudpakumnm ceeTa.

rpaﬂ,yleOBKa CreKTpocKona 1 onpeaeneHne arnnHbl BOJTHbl CMEKTPaJibHbIX 1A=

6. OnemMeHTbl KBAHTOBOW (pU3UKKN
6.1. KBaHTOBasi onTuka

Tennosoe wuanyyeHune. PacnpegeneHne sHeprum B cnekTpe abComntoTHO YepHOro
Tena. KeaHtoBas runotesa [MnaHka. PoToHbI. BHelwHun oTtoanekTpuyecknin acpdexT.
BHyTpeHHMn dhoToadbdekT. Tunbl poTtoanemeHToB. [asneHne ceeta. [loHsATMe o Kopnyc-
KynsipHO-BOSTHOBOW TEOPUU CBETA.

6.2. ®usuka atoma

PasBuTne B3rnsgoB Ha CTpoeHue BelwecTBa. 3aKOHOMEPHOCTU B aTOMHbLIX Crek-
Tpax Bogopoaa. AgepHas mogenb atoma. OnbiTel 3. Pe3epdopaa. Mogens atoma Bogo-
poga no H. bopy. N'mnotesa ge bponnsa. CooTHoweHne HeonpeaeneHHocTen enseHbep-
ra. KeaHToBble reHepaTopbl.

6.3. Pu3nka aToMHOro sigpa

EcTecTBeHHas pagMoOakTUBHOCTL. 3aKOH paguoakTuMBHOro pacnaga. Cnocobbl
HabnogeHna M pernctpaumm 3apshkeHHblX YacTuy. ddekt Basunosa —YepeHkosa.
CtpoeHue atomHoro sgpa. [edekT macchl, 3Heprusi CBsi3u U YCTOMYMBOCTb aTOMHbIX
agep. SpepHble peakumn. VCKycCTBEHHaAsa paamMoakTMBHOCTL. [leneHve Tskenbix sgep.
LlenHaga apoepHas peakumsa. Ynpasnsemasa uenHas peakuus. AgepHoin peaktop. [Nonydye-
HWe paguoaKkTMBHbIX U30TOMOB N UX NpUMeHeHue. buonornyeckoe gencreve pagmoakTuB-

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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HbIX M3MyYEeHUN. DNeMeHTapHbIe YacTuLbl.

HeMoHcTpaumn

o  DoTO3hGEKT.

e JlMHen4yaTble CNEKTPbI PasfnnUYHbIX BELLECTB.

e Many4yeHwne nasepa (KBAHTOBOro reHepartopa).

o  CYeTYMK MOHU3UPYIOLLMX U3TTYHEHUI.

7. dBonouun BceneHHowm
7.1. CtpoeHue n pasButue BeceneHHomn

Hawa 3Be3gHas cuctema — [anaktuka. [pyrve ranaktnkn. beckoHeyHocTb Bcee-
neHHon. lNoHsaTne o kocmonorun. Pacwmpsitowasaca BeceneHHaa. Mogenb ropsiven Bcee-
neHHon. CTpoeHune n nponcxoxaeHme ManakTuk.

7.2. dBonwouua 3ses3q

'MnoTes3a npoucxoxaeHna ConHevyHon cuctembl. TepMosaaepHbln cnHTes. MNpobne-
Ma TepMosiAepHOn aHepreTukn. Heprust ConHua u 3ses3q. dsonoumsa 3eesd. [poncxox-
AeHne ConHeYyHoM cuctembl. TeMHasi Matepusa U TeMHas SHEpPruUs.

HeMoHcTpaumn

e ConHe4yHas cuctema (Moaens).

e ®doTorpadum NnaHeT, caenaHHble C KOCMUYECKNX 30HO0B.

o Kapta JlyHbl 1 nnaHer.

e CTtpoeHune u apontoums BeceneHHon.

8. OCHOBbI cneynanbLHOM TeOPUN OTHOCUTESTBHOCTHU

MHBapmnaHTHOCTL MOAYNs CKOPOCTU cBeTa B Bakyyme. [locTynaTbl JWHLITENHA.

lMpocTpaHCTBO U BpeMS crneumnanbHON TEOpUN OTHOCUTENBLHOCTU. CBSA3b MacChbl U SHEPTMK

CcBOOOAHOM YacTULbl. DHEPrns NOKOSI.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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MpumepHble TeMbl pechepaToB (AOKNAA0B), UHANBUAYANBbHbLIX MPOEKTOB

» AnekcaHgp puropbesud CTONETOB — PYCCKUN (PUSKK.

» AnekcaHgp CtenaHoBu4 MoNoB — pPyCCKU yYeHbIn, n3obpeTtatens paguo.
* AnbTepHaTuBHasa aHepreTuka.

» AKycTM4yeckne cBoOMUCTBa MNOMYyNPOBOAHUKOB.

* AHgpe Mapu AMnep — OCHOBOMOMOXHUK 3NEKTPOOUHAMUKN.

* ACWHXPOHHbIN aBUraTesb.

* Actepoungpl.

* ACTpPOHOMMUS HALINX OHEWN.

* AToMHas cdusuka. N3oTtonbl. [NpMMmeHeHne paganoakTBHbIX N30TOMOB.
* BeckoHTakTHble MeTOoAdbl KOHTPOSIA TeMnepaTypbl.

* BunonapHble TpaH3nUCTOPSLI.

* bopuc CemeHoBu4Y Akobn — pusnk n nsobpetartens.

* Benuyanwune oTkpbITUA PUINKA.

* Buabl anekTpnyeckmx paspsaos. dnekTpuyeckue paspsagbl Ha cnyxbe yenoseka.
* Bnnanue gedektoB Ha omsnyeckme CBOMCTBaA KPUCTansos.

» BceneHHas n TeMHasa maTtepus.

* [anuneo Nanunen — ocHoBaTeNb TOYHOIO eCTECTBO3HAHUS.

* ['onorpagus n ee npuMeHeHKe.

« [1BMXeHue Tena nepeMeHHOM Macchbl.

» [Indopakums B HaLen >XU3HW.

» XXngkue kpuctansol.

» 3akoHbl Knupxroda onsa anekrpuyeckon uenu.

* 3aKOHbl COXpaHEHWSI B MEXaHUKE.

* 3HayeHune oTKpbITUN Nanunes.

* Uropb Bacunbesud KypuyaTtoB — (pun3unk, opraHn3aTop aTOMHOM HaYKU N TEXHUKMU.
* Nlcaak HbloTOH — co3gaTerib Knaccuyeckon pusmku.

* /icnonb3oBaHue aNeKTpoaHeprumn B TpaHcnopTe.

+ Knaccudumkaums n xapaktepucTuKn anemMeHTapHbIX YacTull.

* KOHCTpYKUMOHHas NPOYHOCTb MaTepuana n ee CBs3b CO CTPYKTYPOW.
* KOHCTpyKUUS 1 BUAbI Na3epos.

* KpuoanekTpoHuka (MUKpPO3NEKTPOHMKA U XONon).

* J'Ia3epr|e TEXHONOIMM N NX NCNoJib30BaHUE.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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 JleoHapao aa BuHYM — yyeHbIn 1 nsobpetaTens.

* MarHuTHble namepeHns (NPUHLMMNbI NOCTPOEHUA NPUBOPOB, CNOCOOLI N3MEpPEHMS
MarHMTHOrO NOTOKAa, MAarHUTHOWM MHAYKLNN).

* Mankn ®apagen — cosgartenb y4yeHust 06 aneKTpoMarHMTHOM More.

* Makc NnaHk.

* MeToa Me4YeHbIX aTOMOB.

* MeToabl HAabNAEHNS U perncTpaumm pagmoakTUBHbBIX N3MYyYEHUIA N YacTuL.

* MeTogbl onpeaeneHus niioTHOCTH.

* Muxaun BacuneeBn4 JIOMOHOCOB — Y4Y€EHbIN SHLMKNONEANCT.

* Mogenun atoma. OnbIT Pesepdgopaa.

* MonekynsapHo-kMHeTn4eckasa Teopust naearsnbHbIX ra3os.

* MonHua — ra3oBbIn pa3psa B NPUPOAHbLIX YCITOBUSIX.

* HaHoTexHOnorma — mexgucuunnmHapHaa obnacte dpyHAameHTanbHOW M npu-
KnagHOM HayKn U TEXHUKN.

* Hukona Tecna: Xn3Hb 1 HeObblYaNHbIE OTKPLITUSI.

* Hukonan KonepHuk — cosgaTtenb refiMoueHTPUYeckomn CUCTEMbI MUpa.

* Hunbec bop — oanH 13 cosgaTtenen coBpeMEHHOU (PU3NKM.

* HykneocnHTes Bo BceneHHonm.

* OB6bsACHeHNEe POTOCKMHTE3A C TOYKN 3PEHUS PUIUKM.

+ OnTu4eckue sBMEeHUs B NpUpoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOM CBEPXNPOBOANMOCTW.

* [NepemMeHHbIN aNeKTPUYECKUIN TOK N ero NPUMEHEHKE.

* [Mnasma — YyeTBEpPTOE COCTOSIHME BELLECTBA.

* MnaHeTbl CONMHEYHON CUCTEMBI.

 [MonynpoBoAHMKOBbIE AATYMKM TeMnepaTypbl.

* [lpUMeHeHne XMAKNX KPUCTaNmoB B NPOMbILLIIEHHOCTMW.

* [TpymMeHeHne saepHbIX peakTopoB.

* [Npmnpoaa heppomarHeTnsma.

* [Mpo6nembl 3KoNorMm, CBA3aHHbIE C UCMNOSTb30BAHUEM TEMMOBbLIX MALLUMH.

 [MponsBoacTeo, Nepegaya 1 NCNOSIb30BaHUE ANEKTPOIHEPTUN.

* [MponcxoxneHne CONHEYHON CUCTEMBI.

* [Nbe3oanekTpuyeckuin ekt ero NPUMeEHeHE.

» PasButune cpencrts cBs3M 1 pagmo.

* PeakTnBHble gBuraTenu n OCHOBbI pa6OTbI TEennoBOW MaLUMHbI.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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* PenukToBoe nsny4veHue.

PeHTreHoBckme ny4dn. ictopust oTKpbITUSA. NprMeHeHue.

PoxaeHne n aontoums 3Be34.

Pornb K. 3. Linonkosckoro B passuTMn KOCMOHaBTUKN.

+ CBeT — aneKkTpomMarHMuTHasi BosiHa.

» Cepren lNaBnoeuy KoponesB — KOHCTPYKTOP M OpraHu3aTop Npou3BOACTBaA pa-
KETHOKOCMUNYECKOWN TEXHUKMU.

* Cuvnbl TpeHus.

» CoBpeMeHHas CnyTHUKOBas CBA3b.

» CoBpemeHHasd husmyeckasa kKapTuHa mupa.

» CoBpeMeHHble cpeacTBa CBA3W.

» COnHUe — UCTOYHUK XXN3HWN Ha 3emre.

* TpaHchopmaTopbl.

* YnbTpasByk (Nony4YeHne, CBOMCTBA, NPUMEHEHNE).

* YnpaBndembl TepMOSaepPHbIN CUHTES.

* Yckoputenu 3apsKeHHbIX YacTuL.

* dusmka n My3sblka.

» dusnyeckme cBomcTBa aTtmocdepbl.

* ®OTOSNEMEHTDI.

» ®oToappekT. NMprmeHeHne saBneHns poToaddexTa.

» XaHc KpuctmnaH Opcreq — OCHOBOMOJSIOXKHUK 3fIEKTPOMarHeTuama.

* YepHble Oblpbl.

 LLkana anekTpoMarHUTHbIX BOSIH.

» Jkonornyeckne Npobrembl U BO3MOXHbIE MYyTU UX PELLUEHNS.

* OneKkTpoHHas NPoBOAUMOCTb MeTannos. CBepXNpOBOANMOCTb.

* OMunuin XpuctmaHosmy JleH, —— pycckuii unauk.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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6 TEMATUYECKOE NIAHUPOBAHUE

Mpn peanunsaumnm cogepxaHus obLieobpasoBaTenbHON y4ebHOM ANCUNNNNHBLI «Du-

3uka» B npegenax ocsoeHus OIMOI CMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C no-

nyyeHmem cpepgHero obuwero obpasosaHusa (MMCC3) makcumanbHaa ydebHas Harpyska

obyyatomxca no cneymnansHoctam CMNO TexHuyeckoro npoduns coctaensieT 173 vaca,

N3 HMX ayamTtopHas (obsasatenibHas) Harpyska obydarolmxcd, Bkrodasi niabopaTopHble

paboTbl, — 120 4acoB; BHeayauTOpHas camocTosiTenbHas paboTa cTyaeHtoB — 37 4a-

COB, KOHCYJIbTauunn -16 yacos

6.1 TemaTuyeckumn nnaH

- KonuyecTtBO
Bup y4ye6HoM paboThbl
YacoB
AyauTtopHblie 3aHaTuA. CogepkaHue o6yyYeHus

Besegenve 2
Pasgen 1. MexaHuka 22
Pasgen 2. MonekynsapHasa ¢usuka. TepmogmHammka 14
Pasgen 3. OnektpoguHamuka 36
Pasgen 4. KonebaHus v BOMHbI 12
Paspen 5. Ontuka 10
Pasgen 6. OcHOBbI cneunansHON TEopuM OTHOCUTENBHOCTH 2
Pasgen 7. OnemMeHTbl KBAaHTOBOW hU3MKK 12
Paszgen 8. 3sontouunsa BecenernHon 10

Utoro 120

BHeayauTopHas camocTosiTenbHas paboTta

lMoaroToBka yCTHbIX BbICTYMEHWIA NO 3adaHHbIM TeMaMm, acce, AOoKNaaoB, pedepa-
TOB, MHAMBMAYANbHOMO MPOEKTa C WUCMONb30BaHMEM WHMOPMALMOHHBLIX TEXHOMO- 37
rMn v ap.
KoHcynbTauuu 16
[MpomexymoyHas ammecmayusi 8 popme 3K3ameHa, 2 ceMecmp

Utoro | 173

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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6.2 KaneHpapHoO-TeMaTuyeckoe niaHupoBaHue y4ebHOM AUCLMUNIIUHDI
YyebHas Harpyska no y4ebHoMy nnaHy, Yyac 0 3
T obsasaTenbHasa Harpyska, 4ac = 2=
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1 Cemecmp 54 34 20 20 3 77
BeedeHue 2 2 2
1 Qusuka — ¢pyHOameHmarbHasi Hayka o npupode. 3HaqdeHue Qu3uKu 2/2 2/2
npu oceoeHuu crieyuanabHocmu Cl10.
Pa3den 1. MexaHuka. 22 16 6 6 1 29
Tema 1.1. KuHemamuka.
MexaHuyeckoe OdsuxeHue mena. [lepemeujeHue. Ckopocmeb.
- Cxewmbl, rnnaka- C6opHuk. Ne
2 Iyme. lNpamornuHeliHoe pagHomMepHoe dsuxeHue. YckopeHue. Pas- 2/4 214 b/ 438.439
HorepeMeHHoe rnPsIMOUHelHoe O8UXEHUE. '
HepasHomepHoe OsuxeHue. MeHoeeHHasi ckopocmb. PaeHoycko-
3 | peHHoe dsuxeHue. YckopeHue. CeobodHoe nadeHue PasHomepHoe | 2/6 2/6
dsuUKeHUe 1o OKpyXHocmu. LieHmpocmpemumernbHoe yCKopeHue.
4 JlabopamopHasi paboma Ne 1 U3mepeHue yckopeHusi mena npu /8 22 T
PasHOYCKOPEeHHOM O8UXXeHuU.
Tema 1.2. 3akoHbl MexaHuku HeromoHa.
5 lNepebili 3akoH HbromoHa. Cuna. Macca. Umnynsc. Bmopol 3akoH 2/10 2/8
HbromoHa. OcHo8HOU 3aKOH KnaccudYeckou OUHaMuKu
6 Tpemuti 3akoH HbromoHa. 3akoH ecemMupHo20 msizomeHusi. pasu- 2/12 2/10 memoduyeckue 3
mayuoHHoe none. Cuna msxxecmu. Bec. pekomeHOayuu
7 Criocobbi usmepeHusi maccbl mes. Cusbl 8 MEXaHUKE. 2/14 2/12
Tema 1.3. 3aKOHbI cOXpaHeHUs1 8 MexaHUKe.
3aKoH coxpaHeHusi umryrnbca. PeakmueHoe OdsuxeHue. Paboma
8 2/16 2/14
cunbl.Paboma nomeHyuarnbHbix cusni. MouwHocmb. QHepausi
9 KuHnemuueckasi sHepeus. [NlomeHyuarbHasi 3Hepeaus. 3aKoH coxpa- /18 2116
HEeHUs MexaHu4eckol 3Hepauu. [TpuMmeHeHUe 3aKOHO8 COXPaHEeHUSs.
JlabopamopHasi paboma Ne 2. CoxpaHeHue MexaHu4Yeckol
10 | aHepauu npu dsuxeHuu mena nod delicmeuem cus mspkecmu | 2/20 2/4 T
u ynpyzocmu.
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lMpopormkeHne

Homep 3aHATUA
(cK803Hasi Hymepauusi)

Homepa N HanmeHoBaHne pas3agenoB N TeM

Y4yebHag Harpyska no ydebHoMy nnaHy, Yyac

obsasaTtenbHas Harpyska, Yac

B T. Y. MO BUAAM 3aHATUN

BCEro
Ypoku, nekymm
nabopaTtopHble
paboTbl
npakTuyeckme
3aHATUS
KypcoBoe
NpoeKkTUpoBaHme

caMoCTOodATEelNbHasA
BHeayanUTopHad

KOHCyInbTauunn

MaKCMalibHada

Cpegnctea
obyyeHus

JomawHee
3agaHue

ypOBeHb OCBO€EHUA

MCI'IO.I'Ib3yeM ble aKTUBHbIE

N UHTEepPaKTUBHbIE POPMbI
obyueHus

BN
[EEN

MexaHuuyeckue KonebaHus u 807HbI. Mamemamuyeckul MasmHUK.
[Ipy>XUHHbBIU MasimHUK.

2/22

N
~
fiy
o]

\'

12

JlabopamopHast paboma Ne3. OnpedeneHue nepuoda Kosieba-
HUU MameMamu4ecKo20 MasimHUKa.

2124 2/6

CamocmosimenbHass pabomaNe 1. OnucaHue 0O8wxeHuss merl,
onpedesieHUe CKOPOCMU, YCKOPeHUsi mern (8binosHeHue epaghude-
CKux 3adaHul).

2/2

CamocmosimenbHasi paboma Ne 2. OnpedeneHue HadYanbHOU KOOp-
OuHambIl, CKOPOCMU, YCKOPEHUS MO 20MO8bIM ypasHEeHUsIM O8LXXe-
HUs.

2/4

CamocmosimenbHass pabomalNe 3. Tunbi 83aumodelicmeuti u pas-
nuyHble eudbl cun. OnpedeneHue 2pasumayUuoHHOU MOCMOSIHHOU
(usyqumb Mamepuas y4ebHuKa).

2/6

KoHcynbmauyuu no 1 pa3deny

1/1

Pa3zden ||. MonekynspHasi ¢pusauka u mepmoOuHamuKa

14 8 6

10

25

Tema 2.1. OcHO8bI MOJIEKYISIPHO-KUHemu4eckoli meopuu. Ude-
anbHbIU 2a3.

13

OCHOBHbIe MOIOXEHUST MOJIEKYISIPHO-KUHEMUYecKol meopuu. Pa3-
MepbI U Macca MosieKyrn u amomos. bpoyHoeckoe dsuxeHue. [Juap-
¢y3us. Modenb udeanbHo2o 2a3a. [JasneHue 2a3a. Ces3b Oasrie-
HUS €O cpedHel KuHemu4eckol aHepaueli YpasHeHue MKT.

2/26 2/20

YuebHuk KoH-
criekm.

14

JlabopamopHasi paboma Ne4 Ha6nwodeHusi u onbimbi, Moo-
meep)xOarowjue amoMHO-MOJIEKY/ISIPHOE CIMPOeHUe eeuje-
cmea. PopmupoeaHue OCHOBHbIX noJsioxeHul MKT

2/28 2/8

MeOHbIU Kyrio-
poc, naxy4yue
seuwjecmea

Tema 2.2 Na308bIe 3aKOHbI

15

Temnepamypa. Ternnogoe pasHogecue. AbcontomHasi memnepamy-
pa. lNocmosiHHas bonbumaHa. YpagHeHue cocmosiHusi udearnbHO20
easa-ypasHeHue KnanelipoHa —MeHdeneesa .M3onpouyecchl. 3ako-
Hb! boting —Mapuomma, eli —/lioccaka, LLapns.

2/30 2/22

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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lMpopormkeHne
YyebHas Harpyska no ydebHoMy nnaHy, Yyac 03
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xS B T. Y. N0 BUAAM 3aHATUN | « s <o)
S ® T ® z E B
[*N
= Qf T @ S © [ x =
x O o o 1§ I S e o c & &
I S = @ [ Sl g I 5 8 o 23T
T S s il ~ Il o O ® c Cpegnctea [omawHee 8 T 0
® T Homepa 1 HanmeHoBaHWe pa3genos N TEM o g I 8=l 8¢ EE & © 227
2w 5 > gal 3 s 8 8 5 §[ = s obyyeHus 3agjaHve o = >
© (= = Oo| T 0Oa F X > < > =
S I ] . YIS ) o @ ® O
S ® @ s 3% E sl & sl 8 o I = ) 3o
Tg ¥ oa| 28 >x% = I 2 e o1 c 0
x o te) © ¥ O § ml ¥ s 2 S E
S o © Q o o c I
| > c c ol o =
c N =
o 17 -
16 JlabopamopHass pab6oma Ne5. MU3yyeHue 3akoHa bolns 2/32 2/10
Mapuomma
Tema 2.3. OcHoebl mepMOOUHaAMUKU.
BHympeHHssi sHepausi. Paboma e mepmoouHamuke. [lepeabill 3aKoH
17 mepmoduHamuku. lMpumeHeHue 1 3akoHa K usonpoueccam. Heob- 2/34 2/24 YyebHuk cmp
pamumocmb fpouyeccos 8 rpupode. 2 3akoH mepmoduHamuku K14 94-100
mennosbix dsuzamened. [lpumeHeHue.
Tema 2.4. Ceolicmea xxudkocmel.
Xapakmepucmuka xudKo2o cOCmosiHUs U meepdoeo eewecmsa.
18 HacbiweHHble u HeHacblweHHble napbl. BnaxHocms 8o30yxa. Tou- 2/36 2/26 Pa3zdamoyHblli
ka pocbl KuneHue. Ynpyaue ceolicmea meepObix mes. 3akoH [yka. mamepuan
MexaHuyeckue ceolicmea meepObix merl.
mopHasi ma Ne26. On H DKHOCM -
19 JlabopamopHasi paboma Ne6. OnpedesnieHue enaxHOCmMu 603 2/38 2/12 T
dyxa.
CamocmosimenbHas paboma Ne4. V3yqumb OCHOBHOE ypasHeHue
MOIEKYSpHO-KUHemu4eckol meopuu 2asa (paboma rno y4ebHuUky, 2/8
KOHCreKkm).
O6opydosaHue
CamocmosimenbHass paboma Ne5. BeinonHeHue domawHux 3ada- 2/10 Onsi usyyeHusi T
Hul o meme 1.2.PeweHue 3adad. 2a308bIX 3aKo-
Hos8.
CamocmosimensHass paboma Ne6. Pegepambi u doknadbi, npe- Crpasoynas
3eHmayuu rno memam: lNpuHyun deticmeausi mernogol MawuHbI. P
numepamypa. Y4yebHuk § 41-
Krg mennoeoeo Osuzamens. Bmopoe Havano mepmoduHaMuKu. 2/12 .
lpubopsi 0ns 42;45-4,
TepmoduHamuyeckasi wkana memnepamyp. XonodusbHble Mawu- .
demoHcmpayud.
Hbl. Tennosbie dgueamenu. OxpaHa npupoobil.
CamocmosimenbHas paboma Ne7. HaxoxdeHue modek rnnasrneHust 2/14 JlabopamopHoe
u Kpucmarnnu3ayuu no gpagukam. PeweHue kadyecmeaeHHbIX 3adad. obopydosaHue
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CamocmosimenbHass paboma Ne8. BbinonHeHue uHOUBUOyarlbHbIX
" memoduyeckue
3a0aHull Ha 2a308ble 3aKOHb! (peweHue 3aday). Konudyecmeo men- 2/16 2
pexkomeHlayuu
niomel. YpagHeHue mennogozo banaHca (paboma rno y4ebHUKy).
KoHcynbmauusi no |l pasdeny 1/2
Pa3zden |ll. SnekmpoduHamuka. 16 8 8 4 1 21
Tema 3.1. Anekmpuyeckoe rnoJie.
Bnekmpuyeckue 3apsidbl. 3akoH coxpaHeHus 3apsida. 3akoH Kyro-
20 | Ha. Gnekmpudeckoe none. HanpsixkeHHocmb anekmpudeckozo no- | 2/40 2/28
5.
lNMomeHyuan. PasHocmb nomeHyuanos. Paboma o nepemeweHur0
21 3apsida. KoHdeHcamopsbi. CoeduHeHue koHOeHcamopoe e bama- /42 2/30
peto. SHepausi 3apsiKeHHO20 KoHOeHcamopa. JHepausi arnekmpuye-
CKO020 oJisi.
22 | JlabopamopHasi paboma Ne 7 dnekmpu3auyusi mesn. 2/44 2/14 T
Tema 3.2. 3aKOHbI MOCMOSIHHO20 MOKa.
Bnekmpuyeckuli mok. Cuna moka. 3akoH Oma 0ns y4acmka yenu.
Basucumocmpb 3rekmpu4ecKo20 CormpomuesieHUsi om mMamepuarna UHmepHem-
23 p p puana, | 56 | 2132 P C6OpHUEK.
OnuHbl U nnowadu rnonepeyHoeo cedyeHusi npogooHuka. locnedo- pecypchl.
samesibHOE U naparsiesibHoe coeQUHEHUSs MPO8OCHUKO8.
24 JlabopamopHasi paboma Ne8 MW3yyeHue 3akoHa Oma Ons 0/48 2/16 JlabopamopHoe T
y4acmka yenu. obopydosaHue
o5 JlabopamopHasi paboma Ne 9 U3smepeHue ydenbHO20 comnpo- 2/50 2/18 JlabopamopHoe T
mueJieHus1 MPo8oJHUKa. obopydosaHue
Anekmpodsuxywas cuna ucmoyHuka moka. 3akoH Oma Ons nos-
26 | Hou uenu. 3akoH [pxoyns—IJleHuya. Paboma u mowHocmb anek- | 2/52 2/34
mpu4yeckoeo moka. Ternnogoe delicmeue mMoka.
SkecnepumeHm.
mopHasi ma Ne 10 U3y4erue n meJibH
27 JlabopamopHasi paboma 0 UzyyeHue nocrnedoeamesibHO20 2/54 2/20 JIeMOHCMPALLOH- T
coeduHeHUs1 NPO8OCHUKOE. e
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lMpopormkeHne
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CamocmosimenbHasi paboma Ne 9. NocnedosamenbHoe U napari-
nienbHoe coeduHeHUe pe3ucmopos (UHOUBUAyarlbHbIe KapmoYKuU C 2/18 3
3adaHusimu)
CamocmosimenbHas paboma Ne 10.[lpumeHeHue 3akoHa Amnepa u 2/20
cunbl JlopeHya
KoHcynbmauusi no 11l pasdeny 1/3
Mmoeo 3a 1 cemecmp 54 34 20 20 3 77
2 cemecmp 66 56 10 17 13 96
Pa3den |l dnekmpoduHamuka (MpodoskeHue) 20 12 8 3 2 25
Tema 3.3. Anekmpuyeckuli MoK e pa3iudHbIX cpedax
o8 JlabopamopHasi paboma Ne 11 UsydyeHue napasnsesibHO20 CO- 2/2 2/2 T
eduHeHUs1 NPO80OHUKO8
JlabopamopHasi paboma Ne12 HWccnedoeaHue cmeuwaHHO20
29 2/4 2/4 T
coeduHeHUs1 NPO80JHUKOS.
SnekmporHas npoeoduMocmb Memarsios. SrneKmpuyYecKul MoK 8 22
30 | ea3ax, 8 sakyyme. [lonynpogodHuku. [MpumecHasi npoeoouMocmb 2/6 36
1071yrnpo8oOHUKOS.
Tema 3.4. MazHumHoe none.
31 | MaeHumHoe none Bsaumodeticmeue mokos. Ceolicmea Ma2HUM- /8 2/4 WMHousudyaris- 1-2
Ho2o ronsi Bekmop maeHumHoU UHOYKUUU. 38 Hble KapmoyYKuU C
MaeHummubil nomok. [elicmeue MagHUMHO20 oMl Ha MpsMOosIu- 2/6
32 ST 2/10 3adaHuem
HeUHbIlU Mpo8OOHUK ¢ MoKoM. 3akoH Amnepa. 40
Paboma no nepemeuweHur0 rnpos8ooOHUKa C IMOKOM 8 MagHUMHOM o/8
33 | none. [elicmeue MazcHUMHO20 rons Ha dsuxyuwudcsi 3apsd. Cuna | 2/12 42 YyebHuk
JlopeHua.
Tema 3.5. AnekmpomazHumMHasi UHOyKyusi.
34 OnekmpomazHumHasi UHOYKyusi. 3aKkoH 371eKmpoMagHUMmMHOU UH- 2/14 2/10 KOHCHEKM
dykyuu. lNpasuno JleHya. 44
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lMpopormkeHne
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35 Buxpeesoe anekmpuueckoe rone. CaMouHOyKyusi. OHepeus Mae- 2/16 2/12
HUMHO20 MoiSl. 46
JlabopamopHasi paboma Ne 13 OnpedeneHue 3[C u eHympeH- Obopydosariue. YuebHuk 61-
36 2/18 2/6 Tabnuubl, nnaka- T
He20 conpomuseJsieHuUsi UCMo4YHuUKa Imoka g 62
JlabopamopHasi paboma Ne 14 U3yqeHue siesieHUs1 35eKMpo- Jlabopamoprioe
37 P P p - y p 2/20 2/8 obopydosaHue T
Maz2HUmHouU uHAyKuyuu. T
abnuuysbl.
CamocmosimenbHas paboma Ne11. PeweHue ypagHeHUl 2apMOHU- 2/2
YyecKux KornebaHuli moka u HarnpsKeHUs (peweHue ypasHeHul).
UHmepHem-
CamocmosimenbHass paboma Ne12. EMKocmb MioCcKo2o KoHOeHca- pecypcbl.
1/3 HononHumerns- Cb6opHuk
mopa. Budbl koHOeHcamopos (coobujeHusi, pechepamei).
Hasi numepamy-
pa.
Koncynbmauuu o |ll pasdeny 2/2
Pa3den |V. KonebaHusi u 80siHbI 12 12 3 2 17
Tema 4.1 MexaHu4eckue konebaHusi. Ynpyaue 80/HbI
KonebaHusi. Ce0b00HbIe U 8bIHYXOEHHbIE MexaHu4ecKue Korneba- 2/14
38 2/22 YyebHuk
Hus1. lNonepe4Hbie U npodorsibHbIe 807IHbI. XapakmepucmuKU 80JIH. 48
Tema 4.2. dnekmpoma2HUMHbIE Kosie6aHusl.
WNHmepHem-
lMoHsimue anekmpomaeHUMHbIX 80sH. [MpespawieHue sHepauu npu eCYDChI
anekmpomMazHUMHbIX kKonebaHusix. [apmoHuveckue KonebaHusl. 2/16 pecypebl.
39 z C | 2124 HononHumerns- CbopHuk
lNMapamempsl.  ®opmyna TomcoHa. OmKpbimbil KonebamerbHbIl 50
KOHmMyp Hasi numepamy-
pa.
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lMpopormkeHne
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lMepemerHbIli mok. ConpomuerneHuss 8 uenu fnepemMeHHo20 MoK HononHumenns-
40 P ’ p 4 P 2/26 2/18 Hasi numepamy-
(akmueHoe, UHOYKmMUBHOe, eMKOCMHOe). pa
41 | TpaHcghopmamop 8 yenu nepeMeHHoO20 moka. 2/28 2/20
Tema 4.3. dnekmpomazHUMHbIE 8OJIHbI.
42 dOnekmpomazHuUmMHble  807HbI.  38yKOBble 807IHbI  YIIbmpa3eyk. 2/30 2/22 Tabruyp!.
BnekmpomaeHumHoe none. Bubpamop epya.
PaduoeornHbl. N3obpemeHue paduo A.C.Monoebim. [MpuHyun pa-
43 2/32 2/24
duocesiau. lNoHssmue o paduonokayuu
CamocmosimenbHass paboma Ne13 3akoHbl coxpaHeHuUs 8 MexaHu- /5
Ke. MexaHuyeckue KonebaHusi U 80JIHbI.
CamocmosimenbHasi paboma Ne14 Paduocesisb 1/6 CbopHuk
KoHcynbmauus no IV pasdeny 2/4
Pa3den V. Onmuka 10 8 2 3 2 15
Tema 5.1. [Mpupoda ceema.
a4 Ckopocmb pacripocmpaHeHusi ceema. 3aKkoHbl OMPaXeHus1 U rpe- 2/34 2126 Pecbepamei,
JIOMIIEeHUSI ceema COO0BWEHUS.
o -
45 JlabopamopHass paboma Ne15 UsmepeHue nokaszamensi npe 2/36 2/10 T
JIoM/IeHUs1 cmek/a.
46 | JluH3bl. [TocmpoeHus 8 rnuH3ax. @opmyra NUH3bI. 2/38 2/28
Tema 5.2. BonnHosble ceolicmea ceema.
NHmepgbepeHyus ceema. uppakyus ceema. [Jugbpakyus Ha we- 7
lpeseHmayus,
47 | nu e napannensHbix fydax. [JugpakyuoHHas pewemka. Hucnep- | 2/40 2/30 dburbm YuebHuk
cus. lNMongpusayusi.
48 Budbl cnekmpos. Ynbmpaghuonemosoe u UHq)paKpaCHoe usnyye- | o545 2/32 VuebHUK
Husi. PenmaeHoeckue ny4u. Vix npupoda u ceolicmea.
CamocmosimenbHas paboma Ne 15 3akoHbl ompaxeHusi U rnpesom-
- 2/8 C6opHuk
nieHus1 ceema (yanybneHue 3HaHul, pegpepamel, 00knadbl).
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lMpogomnmxkeHue
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WNHmepHem-
CamocmosimenbHas paboma Ne16 3akoHbl ompaxeHusi U rpesom- 1/9 pecypchl.
neHusi ceema. [loriHoe 8HympeHHee ompaeHue. HononHumeneHas
numepamypa.
KoHcynbmauusi no V pasdeny 216
Pazden VI OcHoebl cneyuanbHOU meopuu OMHOCUMEsIbHO- 2 > 2 4
cmu
Tema 6.1 3nemeHmsbl penssmueucmckoli QuHamuku. B3aumo-
Cc8s13b Macchl U 3Hepauu.
WHeapuaHmHocmpb ModOynsi ckopocmu ceema 8 esakyyme. [locmy-
a9 | 1@MBI AdHwmeliHa. MpocmpaHcmeo u epeMsi crieyuasibHol meo- o/44 2/34
puu omHocumernbHocmu. Cesidab Macchbi U 3Hepauu c80600HOU Ya-
cmuuybl. OHepausi NMoKos.
KoHcynbmauus no V1 pasdeny 2/8
Pa3zden VII. 9nemeHmbI keaHMo8OU (hu3UKU. 12 12 4 2 18
Tema 7.1. KeaHmoeast onmuka.
50 | Ceemossbie kgaHMbI. ®omoaghghekm. 3akoHbl Cmonemosa. 2/46 2/36 Y4yebHuk
YpasHeHue SliHwmeliHa 0nsi pomoagpgpekma. lNocmosiHHas [lnaH-
51 | 7P pomoathep 248 | 2/38
Tema 7.2. dusuka amoma.
Paszsumue 8321151008 Ha cmpoeHuUe geuwecmea. 3aKoHOMepHOCMuU 8 MpessHmauus
52 | amomHbIx cnekmpax eodopoda. HdepHass modesib amoma. Onbimbl | 2/50 2/40 P cbunm ’ YuebHuk
3. Pesepghopda.
Tema 7.3. Pu3uka amomMHo20 sidpa.
53 | CmpoeHue amomHo20 Adpa. [Jeghekm macchbl, IHepaus ces3u . 2/52 2/42 C60opHUK
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54 S10epHbie peakyuu. VickyccmeeHHasi paduoakmugHocmb. [eneHue 2/54 2/a4 HemoHcmpayuoH-
msixenbix a0ep. LlenHas s0epHasi peakyusi. 50epHbIl peakmop. HbIl Mamepuarn
55 Bbuonozauyeckoe Oelicmgue paduoakmuHbIX U3nydYeHul. dnemer- 2/56 246 HemoHcmpayuoH-
mapHble Yacmuupl. HbIlU Mamepuarn
CamocmosimenbHass paboma Ne 17. [NpumeHumb 3akoHbl ¢pomo-
aghgpekma, meopuro Onisi ornpedenieHUss-Macchl SHepauu, UMyrbca 2/11 Pegepamebl,
¢gomoHa. Obpa3osaHue Ho8bix 0ep 8 pe3yribmame SI0epHbIX pe- Cco0bLWeHUs.
akyud.
CamocmosimenbHas paboma Ne 18. Jlazepesl. [MpumeHeHue (yany6- 1/12 Pegpepamei,
nieHue 3HaHul, peghepamni, OoKknaokl). CO0bLWEHUS.
CamocmosimenbHas paboma Ne 19. ®omoaghgpekm. JluHelivamebie
Pegpepamei,
CriekKmpbl pasnuyHbIX seuwecms M3nyyeHue iazepa -K8aHMmMo8oz2o 1/13 COOBLIEHUS
2eHepamopa. CH4emyuK UOHU3UPYOWUX U3Ty4YeHUU. ’
KoHcynbmauyusi no V1l pasdeny 2/10
Pa3den VIII deonroyusi BceneHHol 10 10 4 3 17
Tema 8.1. CmpoeHue u pazsumue BceneHHol.
Hawa 3ee30Has cucmema — anakmuka. [pyaue eanakmuku. bec- Pegpepamel,
56 o 2/58 2/48 npe3eHmayuu coobWeHus.
KOHe4YHocmb BceneHHoU.
Y4yebHuUK
lNoHsamue o kocmonoeauu. Pacwupsowascs BeceneHHas. Modernb
57 - - 2/60 2/50
2opsiveli BceneHHol. CmpoeHue u ripoucxoxoeHue anakmukx.
Tema 8.2. 3eonroyus 38e30. lunomesa npoucxoxdeHusi Con-
He4YHOoU cucmemsbl.
58 | TepmosidOepHnbili cUHMe3. 2/62 2/52 lNpeseHmauyusi, Pegpepamesi,
unbm COObWEHUS.
59 | lNpobnema mepmosiOepHoli sHepeemuku. IHepausi ConHya u 38e30. 2/64 2/54
60 | lpoucxoxdeHue ConHe4YHOU cucmemsl. 2/66 2/56
CamocmosimenbHas paboma Ne 20 Peghepambi, doknadbl no me- 1/14
me: [anakmuku
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CamocmosimenbHasi paboma Ne 21 @omoepacbuu nnaHem, cde- 115 Pegpepamesl,
J1aHHbIe ¢ KOCMUYEeCKUX 30HO08. CO0BbWEHUS.
CamocmosimenbHas paboma Ne 22 Kapma JlyHbi u nnaHem. 1/16 Pepepamel,
COObWeHUs.
CamocmosimenbHas paboma Ne23 CmpoeHue u 3gonoyusi Bee- 117
JnieHHoU
KoHcynbmauus Kk ak3ameHy 3/13
Mmoeo 3a 2 cemecmp 66 56 10 17 13 96
HWmozo 120 90 30 37 16 173

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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7 XAPAKTEPUCTUKA OCHOBHbIX BWOOB YYEBHOW OEATENIbHOCTHU
CTYAEHTOB

XapaKkTepucTuka OCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB (Ha ypoBHe

CopepxaHue oby4eHuns yHeBHLIX ASHCTEN)

BeepeHne YMeHns NoCTaHOBKW Lernen AesTensHOCTW, NNaHMpoBaHUs COBCTBEHHOW Aes-
TENbHOCTU ANA AOCTWKEHNSI MOCTaBMNEHHbIX LUeneun, npeasBuaeHns BO3SMOXHbIX
pe3ynbTaTtoB 3TUX AEVCTBUI, OPraHM3aumMm CaMOKOHTPOMS U OLEHKN NOoMyyeH-
HbIX pe3ynbTaToB. Pa3suTtne cnocobHOCTM ACHO M TOYHO M3naraTb CBOW MbIC-
nn, nornyeckn o60CHOBLIBATL CBOK TOYKY 3PEHUS, BOCMPUHMMATL U aHanmau-
poBaTb MHeHusi cobeceqHVKOB, NPU3HaBas NpaBO APYroro YernoBeka Ha VMHoe
MHeHwue. Npon3BegeHne naMmepeHns PUNYeCKUX BENUYMH 1 OLLeHKa rpaHunLbl
norpeLuHocTen namepexun. lNpegcraBnexne rpaHnLbl NOrpeLHoOCTen nsmepe-
HUA NPWY NOCTPOEeHUN rpadmkoB. YMEHMe BbiCKkasblBaTb rMNoTe3bl Ans 06bsc-
HeHns HabnogaeMbix SBNEeHWN. YMeHWe npegnaratb MOAenu siBneHvun. Yka-
3aHMe rpaHuL, NPUMEHUMOCTU (PU3NYECKMX 3aKOHOB. M3nokeHne OCHOBHbIX
MOMOXEHU COBPEMEHHON HayyHOW KapTuHbl mupa. [puBegeHve npumepos
BMMSHNS OTKPbITUIA B (OU3MKE Ha MPOrPecc B TEXHUKE U TEXHOMNOMMM NPOn3BOa-
cTBa. Vicnonb3oBaHve MHTepHeTa ans novcka nHdopmaumm.

1. MEXAHUKA

KuHemaTuka lMpeacraBneHMe MexaHU4ecKoro ABWMXXEHUS Tena ypaBHEHMSIMU 3aBUCUMOCTU
KoopauHaT " npoekLumen CKOpOCTU oT BpEMEHU.
lMpeacraBneHMe MexaHUYecKoro ABWXKeHWs Tena rpadukamu 3aBUCUMOCTU
KoopauHaT " npoekLumen CKOpOCTU oT BPEMEHN.
OnpegeneHune koopavHaT NPOWAEHHOrO MyTW, CKOPOCTU U YCKOPEHMS Tena no
rpadoukam 3aBUCUMOCTM KOOPAMHAT M MPOEKLMI CKOPOCTUN OT BpeMeHu. Onpe-
JeneHne KoopAnHaT NPOMAEHHOrO NyTU, CKOPOCTU U YCKOPEHWUS Tena no ypas-
HEeHUAM 3aBUCUMOCTWU KOOPAMHATbI MPOEKUUA CKOPOCTU OT BpemMeHu. [lpose-
JeHue CpaBHUTENbHOro aHanuM3a paBHOMEPHOro U paBHOMEPEMEHHOro ABU-
XEeHUn. YkasaHue MCnorb3oBaHUsA MOCTynaTenbHOro W BpalwaTerbHOro ABu-
XeHun B TexHuke. [NpuobpeteHne onbiTa paboTbl B rpynne ¢ BbIMNOMHEHMEM
pasnuyHbIX coumanbHbIX ponen. PaspaboTka BO3MOXHOW CUCTEMbI AEACTBUN U

KOHCTPYKLUUN
3aKOoHbI COXpaHeHnAaA B I'IpwmeHeHme 3akKOHa COXpaHeHuda wumnynbCa O5A BbIYUCIIEHUA N3MEHEHNI
MeXaHUKe CKOpOCTeVI TEen npu nx B3aMMOAENCTBUSAX.

MamepeHne paboTbl CUI U WU3MEHEHME KWHETUYECKOW 3JHeprum Tena.
Bbluncnenve paboTbl  CMNT M U3MEHEHUS  KMHETUMYECKOW  SHEpruu
Tena. BbluvcneHne noTeHUManbHOW SHeprum Ten B rpaBUTALMOHHOM More.
OnpeneneHne  noTeHUManbHOW  3Heprun  ynpyro  AedopMUMPOBAHHOIO
Tena no n3BecTHOM nedopmauum " YKECTKOCTHU Tena.
lMpyMeHeHMe 3akoHa COXpPaHEHUS MEXaHWYEeCKOW 3Heprum npu pacyeTax pe-
3yNnbTaTOB B3aMMOAENCTBUMA TeN rpaBUTALMOHHBIMK CUITaMU U CUNamMun ynpy-
rocTu. YkasaHue rpaHul, NPUMEHUMOCTM 3aKOHOB MEXaHVKMU,

3akoHbl MexaHuknm Hbio- | O6bsCHEHUE OEMOHCTPALUOHHBIX 3KCMEPUMMEHTOB, MOATBEPXOAMLINX 3aKOH
TOHa NHepunn

M3mepeHue maccel Tena

M3mepeHue cunbl B3anmoaenctasns ten

BblunMcneHne 3HavyeHus cun No U3BECTHbIM 3HAYEeHUSM Macc B3aMMOOEeNCTBY-
IOLLNX TEN N NX YCKOPEHWI

BblunMcneHne 3HayeHUst YCKOPEHUI Ten Mo M3BECTHbIM 3HAYEeHUAM OeNCTBYHO-
LLMX CMM U Macc Ten

CpaBHeHue cunbl JeNCTBUSA 1 NPOTUBOAENCTBUS

lMpMeHeHne 3aKoHa BCEMMPHOrO TAFOTEHUSA MPU pacdeTax CUI U YCKOPEHWN
B3aMMOAENCTBYIOLLMX Ten

CpaBHeHue yckopeHusi cBobogHoro nageHusa Ha nnaHetax ConHeYHoW cucte-
Mbl

BblgeneHne B TekcTe y4eOHMKa OCHOBHbIX KATErOpun Hay4dHoOW MHAOopMaLmm

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx



KeiPK

KMPK BIFAP® ®Irb0Y BO «KI'TY»

Pain: MO — 09.02.04.0Y[.12.P | DU3VKA |  C.32/44

lMpoporxkeHue

CopepxaHue obyyeHus

XapakTepucTuka oCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB (Ha ypoBHe
Y4eOHbIX AeNCTBUN)

2. OCHOBbI MONIEKYNIAPHOWU ®U3UKU U TEPMOOUHAMUKMK

OCHOBbI  MONEKYNsipHOWM
KMHETUYEeCKOoWN Teopum.
MpeanbHbI ras

BbinonHeHne 3akcnepyMMEHTOB, chyXawux Ansi 0O0CHOBaHUSA MOJSEKYNSPHO-
knHeTudeckon Teopumn (MKT). PeweHue 3agady C¢ MpUMMEHEHMEM OCHOBHOIO
YPaBHEHUS MOINEKYNAPHO-KMHETUYECKON Teopuu ra3oB. OnpegeneHue napa-
METPOB BeLlecTBa B ra3000pa3HOM COCTOSIHUM HA OCHOBaHWM YPaBHEHUSA CO-
cTosIHMA mnpgeanbHoro rasa. OnpegeneHve napameTpoB BellecTBa B rasoob-
pas3HOM COCTOSIHUU U MPOUCXOOALLMX NPOLECCOB Mo rpadukam 3aBUCUMOCTU p
(T), V (T), p (V). SkcnepumeHTtansHoe uccnegosaHue 3asucumoctu p (T), V
(T), p (V). NpencraeneHve B BUae rpadnkoB U30XOPHOro, M306apHOro 1 n3o-
TePMUYECKOro NpoueccoB. BeluncneHvne cpegHen KMHETUYECKON SHEpruun Ten-
NOBOro ABWXEHMS MOJEKYN MO U3BECTHOW TeMnepaType BelecTsa. Bbickasbl-
BaHMe runotes Ang obbsAcHeHUa HabngaemblX ABMEHUMW. YKaszaHue rpaHul
NPUMEHMMOCTM MOAENN «naeanbHbIN ra3» n 3akoHos MKT

OcHoBbI TepMognHaMnKn

M3mepeHue KonmyecTBa TennoTbl B npoueccax Tennonepegayn. Pacyet konwu-
YyecTBa TeNNOTbl, HEOGXOAMMOrO AN OCYLECTBIEHUs 3aA4aHHOro npolecca c
Tennonepegaven. PacyeT M3MeHeHUs BHYTPEHHeW 3dHepruu Tern, paboTbl K
nepegaHHOro KOnn4yecTBa TennoTbl C UCMOSIb30BaHMEM MEPBOro 3akoHa Tep-
MoaMHamukn. PacuyeT paboTbl, COBEPLUEHHOW ra3oM, no rpaduky 3aBUCMMOCTHU
p (V). BeluncneHve paboTbl ra3a, CoBepLUEHHOW NPU M3MEHEHUWN COCTOSHMSA MO
3amMKHYTOMY uukny. Beluucnerve KM npu coseplueHnm rasom paboTtbl B Npo-
Lueccax U3MEHEeHNst COCTOSIHUA NO 3aMKHyTOMY uumkny. O6bscHeHWe npuHLK-
NnoB OEWCTBUSA TENMNOBbIX MalWH. [JeMOHCTpaums ponu usmkn B CO3gaHnm u
COBEpLUEHCTBOBaHWM TENNOBLIX ABuratenen. N3noxeHme cytn akonornyeckmx
npobrnem, o6ycrnoBneHHbIX paboTon TennoBbiX ABUraTenen v npeanoxeHue
NyTW NX pelleHns. YkasaHvue rpaHuvL, MPUMEHUMOCTM 3aKOHOB TEPMOAVHAMUKW.
YMeHue BeCTV Auanor, BbiCMNyLIMBaTb MHEHME ONMOHEHTa, y4acTBOBaTb B ANC-
KycCcuun, OTKPbITO BblpaXaTb W OTCTamBaTb CBOK TOYKY 3peHus. YkasaHue
y4eOHbIX AUCLMMMWH, MPU U3yYeHUN KOTOPbIX MCNOMb3YT y4ebHbIN MaTepuan
«OcHOBbI TEPMOANHAMUKNY

CsoiicTBa napoB, >XuAKo-
CTel, TBepAbIX Ten

MamepeHne BNaxHOCTW Bo3dyxa. PacyeT konnyecTtBa TennoTbl, HEOOXOAMMOro
AN ocylwecTBneHnsa npouecca nepexoda BellecTBa M3 OOHOrO arperaTtHoro
COCTOSIHUSA B ApYyroe. JKCnepumeHTanbHoe uccrnenoBaHme TENSOBbIX CBONCTB
BewecTBa. NprnBegeHne NpUMepoB KanUNMsSipHbIX ABNEHUMN B ObITy, Nnpupoae,
TexHuke. ccnegoBaHne mMexaHWYecKnx CBOMCTB TBepdblx Ten. NpumeHeHne
PU3NYECKUX NOHATUIA U 3aKOHOB B Yy4eOHOM MaTtepuane npogeccrmoHanbHOro
xapaktepa. Wcnonb3osaHne MHTepHeTa Ong noucka nHgopmaumm o paspa-
D0TKax 1 NPUMEHEHMAX COBPEMEHHBIX TBEPAbIX M aMOPdHbIX MaTepranos

3. ANEKTPOOUHAMUKA

OnekTpocTaTtuka

BbluncneHne cun B3aMMOAENCTBUA TOYEYHbIX 3MEKTPUYECKUX 3apsaoB. Bbl-
YMCIEHNE HaNPSPKEHHOCTU 3MEKTPMUYECKOro NoNs OAHOMO U HECKOMbKUX TOYeY-
HbIX 3NEKTPUYECKMX 3apaaoB. BelumcneHne noteHumana anekTpuyeckoro nons
OAHOIO N HECKOSbKMX TOYEYHbIX 3NEKTPUYECKMX 3apsaoB. amepeHue pasHo-
CTW NoTeHuManoB. NamepeHne aHeprum SreKTPUYECKOro Mnoss 3apsiKeHHOro
KOHOeHcaTopa. BblumMcneHne sHeprum SneKkTpUYEeCcKoro nomns 3apsikKeHHOro
KoHaeHcaTopa. Pa3spaboTka nnaHa y BO3MOXHOW CXEMbl OEWCTBUIA 3KCMepu-
MEHTasnbHOro onpefeneHns 3NeKTPOEeMKOCTU KOHAeHcaTopa M ANanekTpuye-
CKOWM MpoHMLLaeMOCTH BellecTBa. [1poBegeHne CpaBHUTENbLHOrO aHanmsa rpa-
BUTALMOHHOTIO M 3N1EeKTPOCTaTUYECKOro none

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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[MOCTOSAHHBIN TOK

MamepeHne MOLLHOCTK anekTpudeckoro Toka. Nameperne 34C 1 BHyTpeHHEro
COMNPOTMBMEHUS UCTOYHMKA TOKa. BbinonHeHne pacyeToB cuibl TOoka M Hanps-
XEHUM Ha yyacTkax anekTpuyeckmx uenen. OObsACHeHME Ha npuMmepe arnek-
TpUYecKkom Lenu ¢ AByMsi ctodHmkamm Toka (3C), B Kakom criydae UCTOYHUK
3NEKTPUYECKON 3HEprun paboTaeT B pexuMe reHepatopa, a B KakoM — B pe-
xume notpebutens. OnpegeneHne Temnepatypbl HUTU HakanueaHus. M3wme-
peHve aneKkTpuyeckoro 3apsna anekrtpoHa. CHATUE BOMbTaMNepHOW XapakTe-
puctukm guoaa. lNpoeeaeHne cpaBHUTENBHOMO aHanu3a nonynpoBOAHUKOBBIX
avopoB u Tpuopos. Vcnonb3oBaHue MHTepHeTa onst noucka uHdopmauum o
nepcrnekTuBax pasBMTUSA MOMYNPOBOOHUKOBON TEXHUKW. YCTaHOBKA NMPUYMHHO-
CneacTBeHHbIX cBA3en. ObbsACHeHMe NpUpoAbl ANEKTPUYECKOro Toka B MeTar-
nax, anekTponuTtax, rasax, BakyyMe v nonynpoBogHukax. [MpuMeHeHne anek-
Tponusa B TexHuke. [poBeaeHne cpaBHUTENBHOMO aHanM3a HecamoCcTOosTENb-
HOro0 U CaMOCTOSATENBHOIO ra3oBbIX Pa3psigoB

MarHuTHble aBrneHns

MamepeHre MHAYKUMW MarHUTHOro nons. Beluncnenue cun, gencTByoWwnX Ha
NPOBOAHMK C TOKOM B MarHUTHOM none. BeluncneHvne cwn, AencTBYOWMX Ha
3MeKTPUYECKUn 3apag, ABWXKYLWMIACA B MarHUTHOM none. MccneposaHue siB-
NeHVN 3NEeKTPOMAarHUTHOW MHAYKUUW, CaMOWHAYKUMW. BbluncneHvue aHeprum
mMarHuTHoro nomns. OB6bAcHeHMe npuHUMnNa AEenCTBUS dneKkTpoasBuratens.
Ob6bsAcHeHne nNpvHUUNa OEeNCTBUSA reHepaTopa 3NeKTPUYEcKoro Toka M anek-
TponsmeputenbHbix npubopoB. OOGBbACHEHWE npuHUMNa [EencTBuA  macc-
cnekTporpadpa, yckoputenen sapshkeHHbix yacTtud. O6bsAcHeHue ponu mar-
HUTHOTO Mons 3emnun B XW3HW pacTeHWNn, KMBOTHbIX, Yyenoseka. [pusegexHve
NPMMEPOB NPaKTUYECKOro MPUMEHEHUS N3YYEHHbIX SBNEHNIA, 3aKOHOB,

npubopos, ycTpoicTs. MNpoBedeHWe CPaBHUTENBHOTO aHanM3a CBOWCTB 3Mek-
TpOCTaTUYECKOro, MarHUTHOIO U BUXPEBOro anekTpuyecknx nomnein. O6bsAcHeHNe
Ha NMpUMepe MarHUTHbIX SBMEHWUI, novyemy hU3nKy MOXHO paccMmaTpuBaTb Kak
MeTaanCLMUNIIVHY.

4. KOJIEBAHUA U BOJTHbI

MexaHundyeckne koneba-

HUA

VMccnenosaHue 3aBMCMMOCTU nepuoda konebaHuin mateMaTu4eckoro MasiTHMKa
OT ero AfuHbI, Maccbl U amnnuTyabl konebaHuin. ViccnegoBaHne 3aBUCUMOCTU
nepuoa konebGaHwui rpysa Ha MpyXuHe OT ero Macchbl W XXECTKOCTU MPYXMHbI.
BbluncneHve nepuona konebaHuii MaTemMaTUHeCKOro MasiTHUKa no M3BecTHOMY
3Ha4YeHuo ero AnvHbl. BblumcneHne nepuoga konebaHui rpy3a Ha NpyKUHe no
N3BECTHLIM 3HAYEHUSIM ero Macchl U XECTKOCTU NPYXWUHbI. BbipaboTka HaBbIKOB
BOCMPUHMMATb, aHanuM3upoBaTtb, NepepabaTbiBaTb M NpeabsBNsATb MHdoOpMa-
LU0 B COOTBETCTBUM C NOCTaBMEHHbIMK 3agadamu. [NpuseneHne npumepos aB-
ToKkonebGaTernbHbIX MeXxaHU4Yeckux cuctem. [NpoBedeHne Knaccudukauum Komne-
6aHun

Ynpyrue BOMHbI

MN3amepeHne ANWHbLI 3BYKOBOW BOIMHbLI MO pe3ynbTaTam HabnogeHuin nHtepde-
peHLMN 3BYKOBbIX BOSH. HabnogeHne 1 o6bsCHEHWe ABNEHWUIA MHTepdepeHLMn
N OndpakumMm mexaHudeckux BonH. MpenctaeneHne obnacTeit NpUMeHeHUs!
ynbTpassyKa 1 NepCcreKkTUBbl €ro UCMOMb30BaHUA B PasnnyHbIX 06MacTax Hayku,
TEXHUKW, B MeauLMHe. VI3noxeHne CyTu 3KOMornyeckmx npobrem, cBA3aHHbIX C
BO3AEVICTBMEM 3BYKOBbIX BOMH Ha OpraHnam Yernoseka

OnekTpoMarHuTHbIe
nebaHwns

KO-

HabntogeHne ocumnnorpamm rapmMoHM4Yeckux konebaHwi cunbl Toka B LiENW.
M3amepeHne anekTpoemMKOCTW KoHOeHcaTopa. M3amepeHwe WHAYKTMBHOCTbL Ka-
Tywku. NccnegosaHne sBNEHWUs SNeKTpUYecKoro pe3oHaHca B nocnegosartenb-
How uenu. lNMpoBegeHne aHanorun mexay OuUandeckMMn BenuyinHaMmu, xapakre-
PU3YIOLLUMWN MEXaHUYECKYIO U 3MEKTPOMArHUTHy0 konebaTernbHble CUCTEMbI.
PacyeT 3Ha4yeHnin cunbl TOoKa U HaMpsXXeHUs Ha dneMeHTax Lenn nepemMeHHoro
Toka. WccneposaHve npuHUMNa OevcTBus TpaHcdopmaTopa. WccneposaHue
npuHUMNa OencTBus reHepartopa nepeMeHHoro Toka. McnonssoBaHne UHTepHe-
Ta Ong novcka MHoOpMauMu O COBPEMEHHbIX cnocobax nepegadv dnekTpo-
3Heprum

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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3]'IEKTp0MaFH UTHble BOJI-
Hbl

OCyLLI,eCTBJ'IeHVIe pagunonepenayn wn pagunonpunemMa. WccnenoBsaHne CBOWCTB
ANEKTPOMarHnNTHbIX BOJIH C NMOMOLbIO MOBUITbHOrO Teﬂe(bOHa. Passutne ueH-
HOCTHOIO OTHOLWUEHUNA K n3dydaeMbiM Ha ypOKax (*)VI3VIKVI ob6bekTam n ocBavBae-
MbIM Bugam gestenbHocTn. OObsiCHeEHME npuHUnnmMarbHOro pas3nimyna npmpoabl
ynpyrmx n 3N-1IEKTPOMarHUTHbIX BOJIH. M3noxeHne CYTN 3KOJTOTNYECKnNX I'IpO6J'IeM,
CBA3aHHbIX C 3J1IeKTPOMArHUTHbIMU konedaHnsmun n sonHamu. O6bACHEHME po-
JIN ANEKTPOMarHnTHbIX BOJIH B COBPEMEHHbIX NCCleaoBaHNAX BceneHHon

5. ONTUKA

Mpupona ceeta

lMpumMeHeHne Ha NpakTUKe 3aKOHOB OTPaXeHUs W MpenoMmneHus ceeTta npu pe-
weHnn 3agady. OnpegeneHne cnekTparnbHbIX rPaHuL, YyBCTBUTENBHOCTU Yero-
BEYECKOro rnasa. YMeHue ctpoutb m3obpaxkeHus npegmeToB, AaBaeMmble fvH-
3amu. PacyeT paccTosHusa OT nNuH3bl 40 n3obpaxeHus npegmeta. Pacyet ontu-
Yeckon cunbl NMH3bl. N3mepeHune okycHoro pacctosHms nuH3bl. McnbitaHue
MogJernen MMKpOCKoNa 1 Teneckona

BonHoBble CBOMCTBA
cBeTa

HabniogeHve SBneHust uHTepdepeHLMn 3NeKTpoMarHuTHeIX BOrH. Habnoaexve
ABMEHWs Andpakunm aneKTpoMarHuTHbIX BONH. HabniogeHne siBneHns nonspu-
3auUMM 9MEeKTPOMarHWTHbIX BOSH. M3amepeHve OnvHbl CBETOBOW BOSHbI MO pe-
3ynbTatam HabnogeHus aBneHns nHtepdepeHummn. HabnoaeHve seneHns gu-
dpakuun ceeta. HabnogeHue aBneHus nonspusaumm n gucnepcun ceeta. lo-
WCK pasnuyuMm u cxoAcTBa mexay AndPakuMOHHBbIM W AWCNEPCUMOHHBIM ChekK-
Tpamu. [puBegeHne NpUMepoB NOSIBNEHMS B NPUPOAE U UCMOMb30BaHWS B TEX-
HVKe SBMNEeHU nHTepdepeHummn, gudpakunm, nonsapmsauum n gucnepcumn ceeTa.
MepeuyncneHne mMeTogoB NO3HaHWS, KOTOPbIE NCMOMb30BaHbI NPU N3YYEHUN YKa-
3aHHbIX ABMEHUN.

6. ANIEMEHTbI KBAHTOBOW ®U3UKU

KBaHTOBas ontuka

HabntogeHne doTtoanekTpuyeckoro adpcpekta. Ob6bsicHeHne 3akoHoB CToneTo-
Ba W OaBrieHNs CBeTa Ha OCHOBE KBaHTOBbIX NpeactaBneHvin. PacuyeT makcu-
MasribHOM KMHETMUYECKOW SHEPINMN INEKTPOHOB MNP POTOINEKTPMUYECKOM IdhdhekK-
Te. OnpegeneHue paboTbl BbIXxoAa 3MeKTpoHa No rpadouky 3aBUCMMOCTU MaKCU-
ManbHOW KMHETMYECKOW 3HepPrun oTOINEKTPOHOB OT YacToTbl cBeTa. Mamepe-
HMe paboThbl Bbixofa anekTpoHa. NMepeuyncneHne npubopoB yCTAHOBKW, B KOTO-
pbiX NpuMeHsieTca 6e3 UHepLMOHHOCTb oToadbdekTa. ObbACHEHME KOPNYCKY-
NAAPHO-BOSTHOBOIO Ayanu3mMa CBOWCTB POTOHOB. OObACHEHME pOnv KBAHTOBOM
ONTWKM B pa3BUTUN COBPEMEHHON PU3UNKM

dusnka atoma

HabntogeHne nuHenyatbix CnekTpoB. PacyeT 4acToThl M AfMHbI BOSHBI UCMYC-
Kaemoro cseTa npu nepexoge atoma Bogopoda U3 OAHOrO CTauMOHapHOro Co-
cToaHua B gpyroe. O6bACHEHME NPOUCXOXOEHUSI NMUHENYATOro CnekTpa atoMma
BOOOPOAA U pasnuyunsg niMHenyaTbiX CNeKTPOB pasnnyHbIX ra3oB. ViccrnegosaHve
nvHenyaTtoro cnektpa. Wccneposawve npuHuMna paboTbl MOMWHECLEHTHON
namnel. HabnogeHne n 06bACHEHWE NpyHUMNa AencTeusa nasepa. NpueeneHve
NpUMepoB UCMNOMNb30BaHWSA Nasepa B COBPEMEHHOW Hayke 1 TexHuke. Mcnonb3o-
BaHne MHTepHeTa Ana nomcka MHopMauun o nepcnekTuBax NpUMeHeHus na-
3epa. BblumcneHue BonHbl ge bponnga yacTuubl ¢ M3BECTHLIM 3HAYEHUEM UM-
nynbca.
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lMpoporxkeHue

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AEeATEeNIbHOCTU CTYAEHTOB (Ha YpoBHe
Y4eOHbIX AeNCTBUN)

dunsmka aTOMHOro A0pa

HabniogeHne TpekoB anbda-yactvly B kamepe BunbcoHa. PernctpupoBaHue
A0EpHbIX U3MNyYeHW C MoMmoLllblo cdeTdmka [enrepa. PacyeT aHepruv cBsi3u
aToMHbIX agep. OnpegeneHve 3apsiga 1 MaccoBOro YMcna aTOMHOro siapa, BO3-
HMKalLWero B pesynbTaTe paguoakTMBHOIO pacnaga. Beluncnenve aHepruw,
ocBOOOXOalLWeNca nNpyv paguoakTuBHoM pacnage. OnpegeneHne npogykToB
saepHon peakuumn. BelumcneHvne sHeprum, ocBoboxgalowenca npu saaepHbix
peakuusax. NoHMMaHue npenmyLecTB U HeLOCTaTKOB UCNOSb30BaHUA aTOMHOM
3HEPIMM U NOHU3UNPYIOLLMX U3MNYYEHUA B MPOMBILUNEHHOCTN, MeauuuHe. Aano-
XEeHMe CyTW 3KOoMormyecknx npobnem, CBs3aHHbIX C BUoNornyeckum aencTememM
paanoakTMBHBLIX u3nyveHun. NposegeHne knaccuukaumm anemMeHTapHbIX Ya-
CTUL MO X PU3NYECKMM XapakTepucTukam (Macce, 3apsay, BPEMEHW KU3HW,
CnUHY 1 T. A4.). NoHUMaHMe UeHHOCTEW HAay4yHOro MO3HaHUSA Mupa He BoOOLle
ONsl YenoBeYyecTBa B LENOM, a ANS Kax4oro odyyawLwerocst IM4Ho, LLeHHOCTEN
OBMNafeHnss METOAOM Hay4yHOro NO3HaHWS ONS OOCTUXEHUS ycrnexa B Jitobom
BMAE NpakTU4eckon geaTenbHocTw. lNpeacTaBneHne o xapakrepe YeTbipex Tu-
noB yHOaMeHTarnbHbIX B3aUMOAENCTBUMA 3MIEMEHTAPHbIX YacTuy B Buae Tab-
nmubl.

7. 3BONIIOLINA BCENIEHHOMU

CtpoeHne n
BceneHHon

passutune

HabntogeHne 3a 3Besgamu, JlyHonm u nnaHetamu B Teneckon. HabnwogeHue
COMHEYHbIX NATEH C NMOMOLLBIO TefecKkona M CONTHEYHOro 3KkpaHa. Vcnonb3oBa-
Hne UHTepHeTa Ans nomcka M3obpaxeHni KOCMUYeCKNX 06bEKTOB 1 MHopma-
ummn 06 nx ocobeHHocTax OBcyxaeHne BO3MOXHbIX CLieHapues aBonounn Bee-
neHHon. Micnone3oBaHne VIHTepHeTa Anga noucka CoOBpeMeHHON nHdopmMaLlmm o
pa3sutum BecenernHon. OueHka nHdopmaumm ¢ no3numMm ee CBOWCTB: 4OCTOBEp-
HOCTU, 06 bEKTMBHOCTM, MOMHOTHI, aKTYanbHOCTU U T. A.

3sonouna 3se3n. [vno-
Tesa NPOUNCXOXAEHUS
CorHeYHon cnuctemsl

BbluncneHve aHeprun, OCBOGOXAAIOWENCA NpU TepMOAOEPHbIX peakuusiX.
dopmynupoBka npobneMm TepMmosigepHoit aHepreTuku. OBObsICHEHWE BRUSIHUSA
COJIHEYHOW aKTMBHOCTU Ha 3emrio. MNMoHUMaHWe ponn KOCMUYECKUX UccrnenoBa-
HWIM, UX HAY4YHOTO N SKOHOMMUYECKOTO 3HaueHus. O6CyxaeHne COBPEMEHHbIX M-
notes o NpoucxoxaeHnu ConHeYHon cucTemsl

8. OCHOBbI CNELWANIbHOU TEOPUU OTHOCUTENBLHOCTHU

OcHoBbI crneyuanbHon
TEOPUN OTHOCUTESTIBHOCTU

Ob6bscHeHne 3HauymMmocTu onbiTa MawkenbcoHa- Mopnu. ®opMynupoBaHue no-
ctynatoB. Ob6bsAcHeHVe adpekTa 3ameaneHuss BpeMeHn. PacyeT sHeprum no-
KOsi, MMynbca, aHeprum cBobogHOM YacTuubl. BeipaboTka HaBbIKOB BOCNPUHU-
MaTb, aHanM3nMpoBaTb, NnepepabaTbiBaTb 1 NPeabsaBnsaTb MHPOPMALUIO B COOT-
BETCTBMM C NOCTABMNEHHLIMY 3a4a4amMu.

8 YYEBHO-METOAUYECKOE "

MATEPUAJIbHO-TEXHUYECKOE

OBECMNEYEHUE NMPOrPAMMbI YYEBHON AUCLUMNUHbI « PU3UKA»

Hanunuymne nomewlenunin: Ne 2305 kabuHeT hunaunku.

O6opynoBaHne yyebHoro kabuHeTa:

Komnnekt mebenu anga yyebHoro npouecca.

CpenctBa obyyeHus: [locka knaccHasi, MHpOpMaUNOHHbIE CTeHAb!, y4ebHble npu-

Gopbl 1 06opyAoBaHMe ANs BbINONHEHUss nabopaTopHbIX paborT:

— Habop nabopaTopHbIN «ONTUKa»

— Habop nabopaTopHbIl «3NEeKTPUYECTBOY

— Habop no anektponuay (nabopaTopHbIi)
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— Habop npy>X1H ¢ pasnmMyHON XeCTKOCTbIO

— Habop peauctopos

— JNNabopaTopHbIi Habop «MccrnegoBaHNe N30MNPOLIECCOB B ra3axy

— Habop koHaeHcaTopoB

— Habop «kpuctannuaaums»

— Habop rpy3oB no mexaHuke

— [llepekntoyateny 0gHOMOMOCHbIE

— Mpnbop Ons namepeHnsa OfvHbl CBETOBOW BOSHbI C HABGOpOM ANPPaKLMOHHBIX
peLueTok

— Peocrtart-noteHunomeTp (nabopaTtopHbIN)

— Cnupanb-pe3uncTop

— CrtakaH oTnmBHOWM (NabopaTopHbIi)

— Undpposon nameputensHbin npubop

— LlWratmB ana dpoHTanbHbIX paboT

— Pblyar-nuHenkn nabopaTtopHble

— AmnepmeTpbl nabopaTtopHble

— BonbTmeTpbl nabopaTtopHbie

— Bechbl ¢ pasHoBecamu

— Bblkntovatenun ogHONOMOCHbIE

— [OnHamomeTp nabopatopHbIN

— WICTOYHMKM NuTaHnS

— KaTywka-moToK

— KomnnekT no anektpogmMHamumke

— Komnnekt nposBoaos

— JlabopaTopHbIi Habop «reomeTpuyecKkasa onTuka»

— JlabopaTopHbIn HaBop «MarHeTn3mM»

— JlabopaTopHbIN Habop «3MNEKTPUYECTBOY

— OnekTpomarHuT pas3bopHLIN C AeTansamm

— Marnuntel nonocossblie (nNapa)

— MunnmnamnepmeTp nabopaTopHbIv

— [eMoHcTpaunoHHble Npubopsb!:

— Habop no 3nekTponuay AeMOHCTPaLVNOHHbIV
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— Habop 0eMOHCTPaUMOHHBIN «3NEKTPUYECTBO 1»

— Habop 0eMOHCTpaUNOHHBIN «3NEKTPUYECTBO 4»

— Habop «MarHuTHoe none 3emnm»

— Habop ons gemMoHcTpauumn CnekTpoB NOCTOSAHHBIX MAarHUTOB

— Habop ons gemMoHcTpauum cnekTpoB NOCTOSAHHbBIX TOKOB

— AunHamomeTp (4eMOHCTPaLUMOHHBINT0H)

— MaHomeTp eEMOHCTPALUNOHHbIN

— Pblvar- nmHenka geMoHCTpaunoHHas

— [Mpnbop onsa geMoHCTpaumn AaBreHnst BHYTPU XXUAKOCTU

— Tpybka ona 4eMoHCTpaunm KOHBEKLNN

— [urpomeTp NCMXpPOMeETPUYECKUI

— lpunbop ons geMoHCcTpaunn oaBneHNsa BHYTPU XXUAKOCTU

— [Npubop ons AemMoHcTpauun TenIONPOBOLHOCTY Ten

— [Mpnbop onNsa AeMOoHCTpaL My ra3oBblX 3aKOHOB

— Tpybka ona 4eMOHCTpaunmn KOHBEKUUN B XXNOKOCTH

— [Mpnbop ona npeBpaLleHns CBETOBOW SHEpPrnm

— MawwuHa anekTpodopHas

— [Npubop ana AemMoHCTpauun 3aBMCUMOCTU COMNPOTUBMEHUS MeTanna oT Temne-
paTypbl

— Mpnbop onsa AeMOoHCTpaumMm 3aBUCMMOCTU COMNPOTUBIIEHUS MPOBOAHMKA OT Au-

Hbl, CEYEHMs1, MaTepuana.

MHpopMaLnOHHbIE CTeHADI:

LWkana ANIEKTPOMArHMTHbIX BOJIH

— MexagyHapogHas cuctema eanHuL, (cu)

MpucTtaBku Ana 0b6pasoBaHUii KpaTHbIX U A0NbHbIX €ANHWUL,

dusnyeckne NocTosdgHHbIE

Tabnuua xum. dnementoB [1.1. Menoeneesa

Tabnuubi:
1.0OcHOBHbIE hOPMYIbl MOSIEKYNAPHON OU3NKK
2.['a3oBble 3aKOHbI. YpaBHeHue KnanenpoHa

3.9neKkTpusauna Ten
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4.3neKTpocTaTrka. 3aKOH KyrioHa

5.[1ennmMocCTb anekTpn4eckoro 3apsga

6./ACTOYHMKM 311EKTPUYECKOro ToKa

7.9neKTpUYecKknn ToK

8.Cuna Toka. AMnepmeTp

9.3akoH Oma gns yvacTka uenu

10.MOCTOSAHHBIN TOK. DNEKTPUYECKoe HanpskeHue

11.PaboTta 1 MOLLHOCTb 3MEKTPUYECKOro ToKa

12.MNocnepoBaTenbHOe coegMHEHME NMPOBOLHMKOB

13.MapannenbHoe coeanHeHe NPOBOAHUKOB

14 .MarHuTtHoe none. Cuna amnepa. Cuna JlopeHua

15.Konebanuns. YpaBHeHNe rapMOHNYECKOro konebaHus

16.CBoboaHbIE anekTpuyeckne konedaHuna. KonebatenbHbln KOHTYP
17BbIHY>XOEHHbIE 9NEKTPOMArHMTHblEe konebaHus

18.BonHoBble cBovicTBa cBeTa. MHTepdepeHumsa. Odudpakums
19.M'eomeTpuryeckas ontuka. OTpakeHue ceeTa. Npenomnenue ceeta. JIMH3bI
20.PoToadhpekT

21.MpsamonuHernHoe amxeHne OcHoBHble dopmynbl CBoGoaHOE NageHue
22 .[InHamunka. BTopon 3aKoH HbIOTOHA

23.[1BmxeHune Ten nog AeUCTBMEM CUIbl TSXKECTHN

24 .3aK0Hbl COXpaHEHUs1 B MEXaHUKe

HarnsgHble nocobus:

Mogenb asuratens (nabopatopHas)

Mopenb asuratensi BHyTPEHHEro CropaHus

Mogenb «KpucTannuyeckasl pelleTka noBapeHHon conmy»

Mogenb «3NEKTPOMarHMTHOro pene»

Moaenb Ana AeMOHCTpaUMii IMHUI MarHUTHOTO Mons

MynbTumeguiiHoe obopynoBaHue: Tenesusop, DVD — npourpbiBaTenb, NPOEKTOp
KOMNbHOTEP.

Buoeoteka:

— Onektpoctatuka (Il pasgen).

— [locTosiHHbIV anekTpuyeckun Tok (Il pasgen).
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— OnektpomarHutHas nHaykums (Il pasgen)

— [eomeTpuyeckas ontuka. JlnHsbl. (Il pasgen)
— JnekTpomarHuTHble konebanus. (Il pasgen).
— OnektpomarHutHble BonHsbl (Il pasgen).

— KeaHTtoBble siBneHus (IV pasgen).

— Wanyyenns n cnektpsl (IV pasgen).

— OneKTpu4ecknin TOoK B pasHbIX cpegax

MporpammHoe obecnedenune: Microsoft Volume Licensing Service Center, Kog co-
rnawenunsa V9002148, ¢ 30.06.2016 no 30.06.2022r; JlnueH3noHHbIn cepTudmkaTt Ne17EO-
171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 no 13.03.2020 r

PEKOMEHOYEMAA NNIUTEPATYPA
Ona ctyaeHToB:

1. [OmutpueBa B.®. dusunka gna npodeccmin n cneumanbHOCTEN TEXHUYECKOTro
npoduns: y4ebHuk onsa obpasoBaTenbHbIX yYpexaeHun cpeq. npod. obpasosaHmnsa. — M.,
2017.

2. OmutpueBa B.®. dusuka ana npodeccmin U crneumanbHOCTEN TEXHUYECKOro
npocduns. COopHuK 3apad: y4yed. nocobme ansi obpasoBaTenbHbIX YYpexXaeHun cpeq.
npod. obpasoBaHusa. — M., 2017.

3. OmutpueBa B.®., Bacunbes J1.. dusmnka gna npodeccun n cneymanbHOCTEN
TexHu4eckoro npoduns. KoHTponbHble MaTepuanbl: y4ed. nocobus ans yydpexgeHun
cpen. npod. obpasosaHuna /— M., 2017.

4. OmutpueBa B.®. dusuka ana npodgeccun n cneymnanbHOCTEN TEXHUYECKOro
npoduns. JlabopaTopHbIi NpakTUKyM: y4eb. nocobust ons ydpexaeHun cpeq. npod. ob-
pasoBaHus / B.®.Imutpunesa, A. B. Kopxyes, O. B. MypTtasuHa. — M., 2017.

5. Tpodumosa T. N., dupcos A. B. dusuka ona npodgeccnin n crneumnanbHOCTEN

TEXHUYECKOro N eCTECTBEHHO-Hay4yHoro npodunen: PeweHna sagady. — M., 2017.

Onsa npenogaBaTenemu:

1. KoHctutyums Poccunckon degepaumn (NpuHATa BCEHAPOAHBIM rOSIOCOBAHUEM
12.12.1993) (c y4eTOM MOMPaBOK, BHECEHHbIX heaepanbHbIMU KOHCTUTYLIMOHHLIMU 3aKo-
Hamn P® o nonpaekax kK KoHcTuTyuumn PO ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-
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®K3) // C3 P®. — 2009. — Ne 4. — CT. 445.

2. ®epepanbHbivt 3akoH OT 29.12. 2012 Ne 273-93 (B pea. dheaepanbHbIX 3aKOHOB
ot 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-93, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-93,01 25.11.2013 Ne 317-93, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-®3, o1 05.05.2014Ne 84-d3, ot 27.05.2014 Ne 135-93, ot 04.06.2014 Ne 148-93, c
n3M., BHeceHHbiMU PefepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-93) «O6 obpasoBaHuu
B Poccuinckon degepauunm».

3. [Mpukasz MuHuctepctBa obpasoBaHus n Haykn PO «O6 ytBepxaeHun dene-
panbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpegHero (NosHoro) obLuero
obpasoBaHua» (3apernctpupoBaH B MuHiocte P® 07.06.2012 Ne 24480).

4. [pwukas MnHobpHaykm Poccum ot 29.12.2014 Ne 1645 «O BHECEHUN U3MEHEHUI
B lNpuka3s MuHuctepctea obpasoBaHus n Hayku Poccuimckon ®epepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHun cenepanbHOro rocygapcrBeHHoOro obpasoBaTenbHOro craHgapTta
cpegHero (nonHoro) obuiero obpasoBaHUNA”».

5. Tpuka3z MuHuctepctBa obpasoBaHus n Haykm PO ot 31 gekabpa 2015 r. N
1578 "O BHECEeHUU N3MeHeHNN B deaepasnbHbIn rocyaapCTBeHHbI
obpasoBaTenbHbIi  CTaHAApT cpedHero obuwero obpasoBaHus, YTBEPXKOEHHLIN
npukasom MwuHucTepcTBa ob6pasoBaHus u Haykm Poccuinckon Pepepauum ot 17 masa
2012 r. N413"

6. lMucbmo [lenapTtameHTa rocygapCTBEHHOM MONUTUKM B cdepe NOAroTOBKW pa-
6oumnx kagpos 1 AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaaumnmn no
opraHuMsauumn nonyyeHust cpegHero obuiero obpasoBaHus B npegeniax ocBoeHus obpaso-
BaTenbHbIX NporpamMm cpegHero npodeccnoHansHoro obpasoBaHus Ha 6a3e OCHOBHOMO
obuiero obpasoBaHna ¢ y4eTom TpeboBaHUN defepanbHbiX rocyaapcTBeHHbIX obpasoBa-
TenbHbIX CTAH4APTOB M Norly4aeMon Nnpodeccmum unm cneumanbHOCTU cpeaHero npodec-
CMOHanbHOro obpasoBaHMsA».

7. TNpumepHass ocHoBHasi obpasoBaTenbHasi nporpamma cpegHero obuero
obpasoBaHusi, opobpeHHass peweHveM  begepanbHoOro  y4ebHO-MEeTOOUNYECKOro
ob6beanHeHus no obemy obpasoBaHuto (MPoTokon oT 28 utoHs 2016 1. Ne 2/16-3).

8. depepanbHbii 3akoH oT 10.01.2002 Ne 7-03 «O6 oxpaHe OKpyxatolien cpe-
Abl» (B ped. ot 25.06.2012, ¢ nam. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Ct. 133.

9. [Omutpuesa B.®., Bacunwes J1.U. dunsuka ana npodeccuin n cneumanbHOCTEN

TexHM4Yeckoronpouna: MeToamyeckme pekomeHgaumn: metod. nocobme. — M., 2010.
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1.

MHTepHeT- pecypchl:

www.fcior.edu.ru (PegepanbHbii LEHTP MHGOPMaLMOHHO-06pa3oBaTENbHbIX

pecypcoB).

2.
3.
4.

CoB).

7.

www.dic.academic.ru (Akagemuk. CrnioBapu 1 sHUMKNonegum).

www.booksgid.com (Books Gid. SnektpoHHas 6ubnumoTeka).

www.globalteka.ru (Fnobanteka. MobanbHas 6ubnmMoTeka HayudHbIX pecyp-

www.window.edu.ru (EguHoe okHO JocTyna K obpasoBaTesfibHbIM pecypcam).

www.st-books.ru (Jlyywas yyebHas nutepaTtypa).

www.school.edu.ru (Poccuncknin obpasoBatenbHbii noptan. JocTynHOCTb, Ka-

4ecTBO, 3PPEKTUBHOCTD).

8.

9.
3uKa).

10.

www.ru/book (3nekTpoHHasa 6ubnmnotevHasa cuctema).

www.alleng.ru/edu/phys.htm (O6pasoBaTesnibHble pecypcbl IHTepHeTa — Pu-

www.school-collection.edu.ru (EguHas konnekumsa undgposbix obpasoBaTenb-

HbIX PECypcoB).

11.
12.
13.
14.
15.
«KBaHT»).
16.

https//fiz.1september.ru (y4ebHo-meTOaANYeCKas raseTta «dPusmka).

www.n-t.ru/nl/fz (Ho6enesckne naypeatbl no oumsunke).

www.nuclphys.sinp.msu.ru (AaepHas dusuka B IHTEpHETE).

www.college.ruffizika (MogroToBka K EIMJ).

www.kvant.mccme.ru (Hay4Ho-MonynsapHbIn U3NKO-MaTemMaTUYEeCKUn XypHar

www.yos.ru/natural-sciences/html (ecTecTBEHHO-Hay4HbIA XypHan Ansi Mosio-

aexu «lyTb B HayKy»).
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9 MNAHUPYEMBbIE PE3YJIbTATbI U3YYEHUA YHEBHOIO NMPEAMETA

KoHTponb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMIMHBI OCYLLECTBNSET-

cs npenofaBaTeneM B MpoLecce NpoBeAeHUs TECTUPOBaHUS, a Takke BbINOMHeHNUs oby-

YyarowmnMmncA na6opaToprlx pa60T, nHaonsmayasnbHbIX 3aJaHuin, uccnenoBaHUM, npome-

)i(yTO‘JHOVI artrecrtauunn.

Pe3ynbTatbl 06y4eHus

MpeameTHbIE

MeTan peAMeTHbIe,
JINYHOCTHbLIE

®opMbI U MeToAbI KOHTPOJISA U OLIEHKU pe-
3ynbTaToB 06Gy4eHus

CMbICn NOHATUI: dUsMYeckoe sBreHve, 3a-
KOH, rMnoTesa, Teopusi, BELLECTBO, Norne, Bon-

Onpoc (MHOVMBMaYanbHbIN,

NMMCbMEeHHaA NMpoBepkKa, TeCTUpoBaHMe, npoBepka

(PPOHTanbHbLIN),

3HAHUIA CaAMOCTOATENIbHO OLeHMBaTb MHAOp-
mauuio, cogepalllytocs B cooblueHnax CMU,
NHTepHeTe, Hay4YHO-MONYNsAPHBLIX CTaTbAX.

Ha, hOTOH, aToM, aTOMHOe SApPO, NnaHeTa, OK1-9 BbINOMHEHNSA BHEayaAWTOPHOW CaMOCTOATENbHOW

3Be3aa, ManakTuka; paboTbl; 9K3aMeH.

CMbICnT  PM3NYECKUX BENUYUH:  CKOPOCTb, Onpoc (MHOvBMayanbHLIN, hbpoHTanbHbIN),

yCKOpeHune, macca, cvuna, UMnynbC, dHeprus, OK 1-9 MUCbMEHHas npoBepka, TecTMpoBaHMe, Nposepka

Temneparypa, 3apsg v TA. BbIMOSIHEHUS] BHEAyAMTOPHOW CaMOCTOSTENbHOMN
paboTbl; 9K3aMeH.

CwMmbicn dm3nyeckmx 3akoHoB: «MexaHukuy, Onpoc (MHAvBMAYanbHbIN, POHTAMbHbIN), NUCh-

«TepMoguHamukny, «ONEKTPOANHAMUKNY, OK 1-9 MEHHasi nNpoBepKa, TeCTUpPOBaHWE, NpoBepKa Bbl-

«KBaHTOBOWN PU3NKMY; NOMHEHNS CaMOCTOATENbHON paboThl; 9K3aMeH.

Bknag poccuicknx m 3apyBexHbIX Y4YeHbiX, Onpoc (MHOvBMayanbHLIN, hbpOoHTanbHbIN),

OKasaBLUMX Hauborbluee BNUsSHWE Ha pasBu- nMCbMEHHasi MpoBepka, TECTUPOBaHNe, Nposepka

TMe U3nKN. OK 1-9 BbINOMHEHNST BHeayAUTOPHbIX CaMOCTOSATENbHON
paboTbl; paboTa Ha WHTEPaKTUBHbLIX 3aHATUSIX.
3K3aMeH.

OcCBO€EHHbIe YMEHUA:

OnwnceiBaTb M 06BACHATL hmanyeckue siene- OK 1-9 JdemoHcTpaums, uvHOMBUAYyanbHOE BbINOMHEHWE

HMS 1 CBOWCTBA Ter, 3aaHui; 9K3aMeH.

MpvBOAUTL NPYMMeEpPbI NPaKTUYECKOro WUCMOSb- OK 1-9 KOHTponb BbINOMHEHNS camMOCTOoATENbHbIX 3ada-

30BaHUS (PU3NYECKNX 3HAHWUIA; HWA: 3K3aMEH.

OTnuyaTth rMnoTesbl OT HayYHbIX OTKPBITUNR; Onpoc (MHAMBMAYanbHbIA, OPOHTAMbHbIN), MNUCH-

OK 1-9 MEHHasi nNpoBepKa, TeCTUpPOBaHWE, NPoBepKa Bbl-

NOMHEHNS CaMOCTOATENbHON paboThl; 9K3aMeH.

MpuUMeHATbL NOMyYeHHble 3HaHWA ANS pelue- OK 1-9 KOHTpOmnb BbINOMHEHUS CaMOCTOSATENbHbIX 3aa-

HUs1 OU3NYECKMX 3a0aY; HWIA; 9K3aMEH.

OnpepensTe xapaktep hM3NYecKoro npouec- OK 1-9 Onpoc (MHAVMBMAYanbHbIA, OPOHTAMbHbIN), MNUCH-

ca no rpaguky, Tabnuue, opmyne; MeHHas NpoBepKa, TECTUPOBaHNE, 3K3aMeH.

Wcnonb3oBatb nabopaTtopHoe u AeMOHCTpa- OK 1-9 lMpoBepka BLIMOMHEHNS CaMOCTOATENbHOW pabo-

LUMOHHOEe obopyaoBaHue; Tbl; 9K3aMEH.

NamepaTe psa uanyeckux BenuyuH, npeg- Onpoc (uHAMBMAyanbHbINA, OPOHTanbHbIN), pabo-

CTaBnsAs pe3ynbTaTbl UBMEPEHUSA C y4ETOM UX OK 1-9 Ta Ha UHTEPAaKTMBHbIX 3aHATUAX, 9K3aMEH.

NOrpeLLUHOCTEMN;

[enatb BbIBOAbI HA OCHOBE 3KCNEpUMeEHTanb- Onpoc (MHOuBMAYanbHbIA, OPOHTaNbHbLIA), NUCb-

HbIX AAHHBIX; MeHHasi NpoBepKa, TecTMpoBaHWe, NpoBepka Bbl-

OK 1-9 NMOMHEHUS  BHeayaAUTOPHbLIX  CaMOCTOSATENbHON

paboThbl; paboTa Ha MHTEPAKTUBHbLIX 3AHATUSX,
9K3aMeEH.

Wcnonb3oBatb npuobpeTeHHble 3HaHWs W Onpoc (MHaMBuAyanbHbIA, OPOHTaNbHbLIN), NMUCH-

YMEHUS B NpakTUYecKon AeATenbHOCTU U no- MeHHasi NpoBepKa, TecTMpoBaHWe, NpoBepka Bbl-

BCEOHEBHOMN XN3HW: MONHEeHVs  BHeayaWUTOPHbIX  CaMOCTOSATENbHOW

a) ons obecneyeHns 6e30MacHOCTU XU3Heae- paboTbl; paboTa Ha WHTEPaKTUBHbLIX 3aHATUSIX,

ATENbHOCTY, OK 1-9 3K3aMeH.

6) OUEHKN BIUAHUS Ha OpraHu3M YeroBeka u

Opyrue opraHuaMbl 3arpsi3HeHNst OKpy>KaroLemn

cpeasl,

B) pauMOHanbHOro MPUPOAONONb30BaHNA 1

3aWMTHI OKPYXatoLLlen cpedbl

BocrnpyHumate M Ha OCHOBE MOMYyYEHHbIX OK 1-9 Onpoc (MHAMBUAYyanbHbIA, OPOHTaNbHbLIN), NUCH-

MeHHada npoBepkKa, TeCTUupoBaHMe, nNnpoBepka Bbl-
NOJSTHEHUS CaMOCTOATENBHOMN paﬁOTbl; 9K3aMeH.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauwemycsi 1C Konnedx
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