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1 NOACHUTEJIbHAA 3ANMUCKA

Mporpamma obweobpasoBaTenbHOM y4ebHOM AncumMnnHbl «Pnsnka» npegHasHa-
YyeHa ANa u3ydeHnsa uU3MKn B npodeccrnoHasnbHbix obpasoBaTenbHbIX OpraHu3aunsax
ClO, peanusytowmx obpasoBaTernbHyld nporpammy cpegHero obuiero obpasoBaHus B
npegenax oCBOEHMs1 OCHOBHOM npodbeccuoHanbHon obpasoBaTtenbHon nporpammbl ClMO
(OMNOnM CriO) Ha 6a3e ocHoBHOro obuiero obpasoBaHUsa Npu NOLrOTOBKE CrNeunanncTos
cpegHero 3BeHa no cneumnanbHocTn 23.02.01 «OpraHu3aums NnepeBo3oK U yrnpaBneHue
Ha TpaHcnopTe (No BUaam)».

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun OPIOC cpegHero obiero obpa-
30BaHus, NpeabsaBnseMblX K CTPYKTYpe, COOEPXaHUIo U pesyrbTataMm OCBOEHUs y4ebHom
ANCUMNIIUHBI «Pu3mKay, B COOTBETCTBUM C PekomeHOaumMsamMm no opraHnsauumn nonyyeHus
cpeaHero obuwero obpasoBaHus B npegenax OCBOeHMs obpasoBaTenbHbIX NPorpamm
cpegHero npodgeccrnoHansHoro obpasoBaHns Ha 6a3e oCHOBHOro obLiero obpasoBaHus C
yyeToM TpeboBaHun defeparnbHbiX rocygapCTBeHHbIX 0bpasoBaTesibHbIX CTaHOAPTOB U
nosiyyaemomn cneumanbHOCTU cpegHero npodeccruoHanbHoro obpasoBaHusa (Nnucbmo [e-
napTaMeHTa rocygapCTBEHHOM MONMUTUKM B cdepe noarotoBku paboumx kagpos u AMNO
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), ¢ yyeTtom lNpumepHOn ocHOBHOM 0bpa-
30BaTeNbHOM NporpaMmmbl cpeaHero obuiero obpasoBaHus, ogobpeHHoW peleHnem de-
aepanbHoro y4ebHo- meTogmyeckoro obbeanHeHus no obuiemy obpaszoBaHMio (MPOTOKON
oT 28 noHA 2016 r. Ne2/16-3).

CogaepkaHve nporpammbl «®du3nka» HanpaBneHo Ha AOCTMKEHWE criedytolmx Le-

*  OCBOEHME 3HaHMMN O (PyHOAMEHTalbHbIX (PU3MYECKMX 3aKOHaX WU MpUHUMNAaXx,
nexawmx B OCHOBE COBPEMEHHOMN PM3NYECKON KapTUHbI MMpa; Hanbonee BaXKHbIX OTKPbI-
TMsX B 0bnactm puankun, okasaslUMX onpedensiollee BMSHME HaA PasBUTUE TEXHUKU U
TEXHOJSIOrMu; MeToax Hay4yHoro no3HaHWsa Npupoabl;

*  OBMNageHue ymeHuaMn npoBoaAuTb HabnogeHus, nnaHMpoBaTb U BbINOSHATH
3KCNepuMEeHTbI, BblABUraTb MNOTE3bl U CTPOUTbL MOLENN, NPUMEHATL NOMYyYEeHHble 3HaHUS
no guauke Ans oObACHEHNA pa3HOOOpPa3HbIX PUNYECKUX ABMEHUN U CBONCTB BELLECTB;
NpakTU4eCKN MCNoNb3oBaTh (pU3nYeckne 3HaHus; oueHuBaTb LJOCTOBEPHOCTb €CTECTBEH-
HO-Hay4YHOW MHJOpMaLmK;

*  pasBuTME No3HaBaTeSIbHbIX MHTEPECOB, NHTENNEKTYalbHbIX N TBOPYECKUX CMO-

cobHocTen B npouecce NpnobpeTeHnst 3HaHUN U yMEHNA NO (PU3NKe C UCMONb30BaHNEM

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycsi 1C Konnedx



KeiPX KMPK BFAP® ®IBOY BO «KITY»

dain: MO — 23.02.01.0Y4.11.PN | DU3VKA | C. 4/42

pasnNU4YHbIX MICTOYHMKOB MHGAOPMAaLMN N COBPEMEHHBLIX MHPOPMAaLMOHHBLIX TEXHOMOIUIA;

e BOCMUTaHWE yOEXOAEHHOCTU B BO3MOXHOCTM MO3HaAHUS 3aKOHOB MpPMpOAbl, UC-
Nonb30BaHUA OOCTWXEHUA (M3nkn Ha 6naro pasBuMTUS YEenOBEYEeCKOW LMBUIM3aUNN;
HeobXxo4MMOCTN COTPYAHMYECTBA B MPOLIECCE COBMECTHOrO BbIMOSHEHMSA 3aJay, YBaXu-
TENbHOIO0 OTHOLLEHUSI K MHEHUIO OMMOHeHTa npu obcyxaeHun npobrnem ecTecTBeHHO-
Hay4YHOro coaep)kaHusi; FOTOBHOCTM K MOPanbHO-3TUYECKOW OLEHKE UCMOMb30BaHUs Hay4-
HbIX JOCTMXXEHMWI, YyBCTBa OTBETCTBEHHOCTM 3a 3aLUUTY OKpYXXaloLLen cpeabl;

*  UCNONb30BaHME MPUOBPETEHHbIX 3HAHUA U YMEHWUA ONSA peLleHus npakTuye-
CKMX 3a[ay NoBCEOHEBHOWN XM3HW, obecnevyeHnss 6e3onacHOCTU COOBCTBEHHOM XU3HU, pa-
LMOHanNbHOro NpUpPoaOoNoNb30BaHUS N OXpaHbl OKpYXKatowen cpeabl U BO3MOXHOCTb Mpu-
MEHEHUS 3HaHWN NPU peLLeHMn 3adad, BO3HMKaKOLWMX B nocneayowen npogeccnoHanb-
HOW OesTenbHOCTH.

B nporpammy BkNiOYEHO copepxaHue, HanpaBneHHoe Ha (opMMpOBaHUE Yy CTy-
JEHTOB KOMMNETEeHUUIN, Heobxoammblix ans kadectseHHoro ocsoennsa OOl CIMO Ha 6ase
OCHOBHOro obuiero obpasoBaHust C nonyvyeHnem cpegHero obuiero obpasoBaHus; Npo-

rpaMmmbl NOArOTOBKKU crieumnanucToB cpeaHero 3seHa ([MMNCC3).

2 OBLLASA XAPAKTEPUCTUKA YYEBHOW OUCLIUIJIUHBI « ®U3UKA»

B ocHoBe yyebHon gucumnnuHbl «Pusmnka» nexunT yctaHoBKa Ha popmmupoBaHue y
oby4yaembix cucTeMbl 6a30BbIX MOHATUA PU3MKK N NPEeACTaBEHUA O COBPEMEHHON On3n-
4YeCKOW KapTMHE MUpa, a Takke BblpaboTka YMEHU NPUMEHATb (PM3NYECKNEe 3HAHNA KaK B
npodeccrnoHanbHON AeATENbHOCTU, TaK U NS PeLUeHUs XXU3HEHHbIX 3a4au.

MHorne nonoxeHus, pasBuBaemMble (OU3MKOW, pacCMaTpMBaOTCA Kak OCHOBa CO-
3[@aH1Sa N UCMOMNb30BaHNS UHPOPMALMOHHBIX U KOMMYHUKaLMOHHLIX TexHonornn (UKT) —
O0OHOro U3 Hanbonee 3Ha4YMMbIX TEXHONOMMYECKUX OOCTMXKEHUN COBPEMEHHOW LMBUIM3a-
.

®un3unka gaet KoY K NOHUMaHUI MHOTMOYUCIIEHHbIX SIBIIEHUI N NPOLECCOB OKpYKa-
owero mupa (B eCTeCTBEHHO-Hay4HbIX 06nacTax, Counosiornn, 3KOHOMUKe, A3blke, NUTe-
paTtype u gp.). B cdusmke dopmupytotcs MHOrve Buabl OeATENLHOCTU, KOTOPblIE UMEKT
MeTanpegMeTHbIM xapakTep. K HUM B nepByto odepedb OTHOCATCA: MogenvpoBaHue 0bb-
eKTOB UM [MpOLEecCoB, [MPUMEHEHWE OCHOBHbIX METOAOB MO3HAaHUHA, CUCTEMHO-
WH(POPMAUUNOHHBIN aHanus, opMynupoBaHWe rUMNoTe3, aHanuM3 U CUHTE3, CpaBHEHue,
obobLeHne, cuctemaTnsaums, BbliBNEHNE NMPUYNUHHO-CNEACTBEHHbIX CBA3EN, NOUCK aHa-

Jloros, ynpaslieHune obbektamu un npoleccammn. MmeHHO aTa aucumnnmHa no3sBonsieT no-

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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3HaKOMUTb CTYAEHTOB C Hay4YHbIMWU METO4AMW NO3HAHWUS, HAYYUTb UX OTNMYaTb rMNoTesy
OT TEOPUN, TEOPUIO OT SKCNEPUMEHTA.

®dun3nka nmeeT odeHb BOMbLIOE M BCEBO3pAcTalOLEee YNCIO MEXONCUMMIMHAPHbIX
CBSI3EN, MPMYEM Ha YPOBHE Kak NMOHATUMHOrO annapara, Tak U MHCTpymeHTapusa. CkasaH-
HOe MO3BOSISIET paccMmaTpuBaTb (PU3NKY Kak MEeTaauCUMNinHY, KOTopasd npefocraBndet
MeXONCUUNIIMHAPHBIV S3bIK AN9 ONMCaHWUs Hay4YHOW KapTUHbI MUpa.

dusnka aBnaetTca cuctemoobpasyrowmnm (akTopoM AN eCTEeCTBEHHO-HayYHbIX
y4yeObHbIX NpeaMeToB, NOCKOSbKY (PM3MYECKME 3aKOHbI fieXXaT B OCHOBE COOEPXKaHUS Xu-
Mun, Gruonoruun, reorpadum, acCTPOHOMUM U cneumanbHbIX ANCUNNNWH (TEXHUYECKas Me-
XaHWKa, aNEeKTPOTEXHUKA, SNEKTPOHUKA 1 Ap.). YyebHaa ancumnnunHa «dusmka» cosgaet
yHMBepcarnbHyto 6a3y ana udyydeHums oblienpodeccuoHanbHbiX M cneumanbHbIX AUCUK-
NNWH, 3aknagpiBas pyHA4aMeHT ansa nocnegytoilero obyvyeHms cTyaeHToB.

O6nagass NOrM4YecKon CTPOMHOCTLIO M OMMPasiCb Ha AKCMepMMEHTanbHble dakTbl,
yyebHasa ancumnnuHa «dPusmka» popmMmpyeT y CTYAEHTOB MOASIMHHO Hay4yHOE MUPOBO3-
3peHune. Pusnka ABNAETCA OCHOBOM YyYEHUsI O MaTepuanbHOM MUpPE U pellaeT npobnembl
3TOro Mupa.

N3yyeHne dumamkm B npodheccmoHanbHbiXx obpasoBaTefibHbIX OpraHuM3auusix, pea-
nmn3yrouwmx obpasoBaTenbHYO nporpammy cpegHero obuero obpasoBaHus B npepenax
ocBoeHunsa OOl ClNO Ha 6a3e ocHOBHOro obuwero obpasoBaHns, MEET CBON 0COBEHHO-
CTW B 3aBUCMMOCTM OT Npocunsa npodeccruoHanbHoro obpasoBaHus. 3TO BbipaXaeTcs B
cogepxaHnm obyyeHus, KONMYecTBe 4YacoB, BblOEMNSAEMbIX HA M3Yy4YeHWE OTAENbHbIX TEM
nporpaMmmbl, rmybuHe nx OCBOEHUS CTyaeHTamu, o6beme M xapakTepe MpakTUYEeCKnx 3a-
HATUIN, BUOax BHeayaAUTOPHON CaMOCTOATENbHOW paboThbl CTYLEHTOB.

Mpu ocsBoeHnn cneunanbHocTen CINO TexHunyeckoro npoduns npogeccrnoHanbHo-
ro obpasoBaHusa usnka nsyvaetca bonee yrnybneHHo, kak npoduneHas yyebHas auc-
UUNAnHA, yYnTbiBalLwasa cneundguky ocBanBaeMblx cneynanbHOCTEN.

B cogepxaHumn y4ebHOM aucumnnivHbl No omsmke Npy Nogrotoeke obydyarowmxes no
cneunanbHOCTSM TEXHUYECKOro npodunst npodeccnoHansHoro obpasoBaHmst Npoounb-
HOW COCTaBNAKLWEN SABNSETCA pa3gen «OneKkTpoanHaMmmnkay, Tak Kak 60mblLMHCTBO Npo-
dreccun 1 cneumanbHOCTEN, OTHOCSALUMXCA K 3TOMY MPodounio, CBSA3aHbl C SNEeKTPOTEXHU-
KOW N 3NEKTPOHUKOWN.

TeopeTnyeckme cBeeHnsa no uamke OOMNOSTHAKTCA AEeMOHCTpaumsMmn 1 nabopa-
TOPHbIMK paboTamu.

N3yyeHne obieobpasoBaTenbHon ydyebHOM ancumniuvHbl «Pusnka» 3aBepLuaeTcs

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycsi 1C Konnedx
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noaBeneHneM MToroB B oopMe 3K3aMeHa B pamkax aTTecTauumu CTyOQeHTOB B npolecce

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

3 MECTO YYEBHON AUCLUUNNUHbI B YYEEHOM NMNAHE

YyebHas gucumnnmHa «dusmka» sBnseTcs ydebHbIM npegmeToMm no BblIbopy 13
obsizatenbHon npegmeTHon obnactn «EctectBeHHble Haykm» PIOC cpegHero obuuero
obpasoBaHus.

B npodeccnoHanbHbix obpasoBaTenibHbIX OpraHu3auusax, peanusylowmx obpaso-
BaTeNbHY nporpammy cpegHero obuiero obpasoBaHuna B npegenax ocsoeHust OMOI
CIO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, y4ebHas aucumnnnHa «dPusmnka» nayya-
eTcqa B obuweobpasoBatensHoM uukne ydebHoro nnaHa OOl CIMO Ha 6a3e OCHOBHOrMO
obuero obpasoBaHus ¢ nonydeHnem cpegHero obuwero obpasosanus (MNMNCC3).

B yyebHom nnaHe MIMCC3 mecto ydebHOM gucumnnuHbl «dPusmnka» — B COCTaBe
obuieobpasoBaTenbHbIX Y4EDOHbIX AUCUMNIIMH NO BbIOOPY, dhopMmnpyemMbIX 13 obsizatens-
HbIX NpeameTHbIX obnacten ®IrOC cpegHero obuwero obpasoBaHus, ANs cneunanbHOCTEN

CIMO cooTBeTcTBYlOLWLErO NPOhmna npodeccuoHanbHoro obpasoBaHus.

4 PE3YNbTATbl OCBOEHUA YYEBEHOW OUCLMMIUHBI

OcBoeHue cogepxaHna yyebHon gucumnnuHbl «dusmnka» obecnevmBaeT OOCTUXKE-
HWe cTygeHTaMu cnegyLwmnx pesynbTaToBs:

*  JINMHOCTHbIX:

— YyBCTBO rOpAOCTU U YBAXEHUSA K UICTOPUM U OOCTUXKEHUAM OTEYECTBEHHON (PU3N-
4YeCcKon Hayku; oM3nYeCcKn rpamoTHoe noBegeHne B NpPodecCuoHanbHoON OAesATeNbHOCTU U
ObITY Npn obpalieHn ¢ npudopamun 1 yCTPOMUCTBaMMU;

— FOTOBHOCTb K MPOAOIIKEHNIO 0Opa30oBaHMsA M MOBbLILWEHUSA KBanudukauum B 13-
OpaHHOM NpodecCUoHanbHOM OEATENbHOCTU U OOBbEKTMBHOE OCO3HaHME ponu usnye-
CKMX KOMNETEHUUI B 3TOM,;

— YMEHMEe UCMOoNb30BaTb JOCTUXKEHUS COBPEMEHHON (PU3NYECKON HAyKn N usnye-
CKMX TEXHOMOMMN ONsi MOBbILEHNS COOCTBEHHOIO WMHTENNEKTyanbHOro pas3BUTUS B Bbl-
OpaHHOoM NpodeccnoHanbHON AeATENbHOCTY;

- YMEHME CaMOCTOATENbHO AobbIBaTb HOBbIE ANsl cebsa umanyeckne 3HaHuUA, Uc-
nosib3ys Ans 9Toro AOCTYMNHbIE UCTOYHUKN MHAOPMaLMK;

— YMEHWe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLLEHUS B KOMaHAe no pelle-
HWO 06LLMX 3aaav;

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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- YMeHue ynpaBnaTb CBOEW NO3HaBaTeNbHOW OeATeNbHOCTbIO, NPOBOAUTL CaMo-
OLEHKY YPOBHA COBCTBEHHOIO MHTENNEKTyanbHOro pasBuTus;

*  MeTanpeaMeTHbIX:

— UCMNOJSIb30BaHWe pasfnuYHbIX BUAOB NO3HaBaTeNbHOW OeATEeNbHOCTU AN peLleHns
dun3nveckmx 3agad, NnpUMeHeHne OCHOBHbIX METOAOB MO3HaHUA (HabnaeHUs, onucaHms,
N3MEepeHns, IKCNnepumMeHTa) ANnd U3y4eHUs pasnU4YHbIX CTOPOH OKpYyXarllen AenCTBU-
TEeNbHOCTY;

— WUCNOMb30BaHME OCHOBHbIX WHTENNEKTyanbHbIX onepauun: NoCTaHOBKM 3aJauu,
dhopmMynnpoBaHMsa rMNOTe3, aHanu3a U cuHTe3a, cpaBHeHusi, 0606LeHns, cncTtemaTusa-
LUK, BbISBMNEHUS NMPUYUHHO-CIEACTBEHHbIX CBA3EW, NOMCKa aHanoros, oOpMynnMpoBaHuUS
BbIBOOOB AN M3YYEHUS PasfnyHbIX CTOPOH PM3NYECKNX OOBEKTOB, ABNEHUA U NpoLec-
COB, C KOTOPbIMM BO3HMKaET HEOOXOAMMOCTb CTasikMBaTbCs B NpodyeccuoHansHom cadepe;

- YMeHVe reHepupoBaTtb naeun n onpenensitb cpeacrasa, Heobxoaumble Ans ux pe-
anusauumu;

- YMEHME UCMOonb30BaTh PasfnNyHbie UCTOYHMKK A8 NOnydYeHnss U3nN4ecKom MH-
dopmaumm, oueHnBaTb ee JOCTOBEPHOCTD;

- YMEHWe aHann3npoBaTb 1 NPeACcTaBNATb UHPOPMALMIO B Pas3nNNYHbIX BUAAX;

- yMeHune nybnu4Ho npeacTtaBnsTb pe3ynbTaTtbl COOCTBEHHONO UCCNeaoBaHWs, Be-
CTU ANCKYCCUU, OOCTYMHO U rapMOHUYHO co4veTasa coaepxaHne n opmMbl npeacrasnsie-
MOW MHpopMaLnu;

*  npeAMETHbIX:

— cOPMMPOBAHHOCTb MPEeACTaBlIEHNA O POfN U MeCcTe (PU3MKM B COBPEMEHHOM
Hay4yHOW KapTWUHE MUpa; NOHUMaHME PU3MYECKOM CYLLHOCTWU Habnogaemblix Bo Bceneh-
HOW SIBMIEHWN, POnn (PU3NKN B (DOPMUPOBAHNN KPYros3opa U oyHKUMOHANIbHON rpaMoOTHO-
CTW YyernoBekKa A5 peLleHus NpakTuyeckmx 3agay;

— BrageHue ocHoBomnonararwMmm guandeckumMm NoOHATUSAMU, 3aKOHOMEPHOCTAMMU,
3aKOHaMu N TEOPUAMM; YBEPEHHOE UCMNOSb30BaHUE (PU3NYECKON TEPMUHONOMUU U CUMBO-
NWKK;

— BrageHne OCHOBHbIMW MEeTOAAaMM Hay4yHOro MO3HaHUA, UCNOSTb3yeMbIMU B OU3N-
Ke: HabnogeHnem, onncaHneM, UsMepeHeM, 3KCNEPUMEHTOM;

- ymeHus obpabaTbiBaTb pe3ynbTaTtbl U3MEpPEeHUN, ObHapyXuBaTb 3aBUCMMOCTb
Mexay u3nyeckMMun BenninHamm, o0 bACHATb NONyYeHHble pedynbTaThl U AenaTb BbIBO-
abl;

— CpOpMMPOBAHHOCTb YMEHNA peLuaTb usndeckne 3agauu;

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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- cPOPMMPOBAHHOCTb YMEHUSA MPUMEHSTb MOMyYeHHble 3HaHUS AN 00bACHEHUS
YyCnoBun NpoTekaHna U3NYeCKUX SBIEHUN B Npupoae, NpodeccmoHansHon cgepe n ans
NPUHATUSA NPaKTUYECKUX PeLUEHNA B NOBCEAHEBHOW XXU3HW;

- cOPMMPOBAHHOCTb COBCTBEHHOW MO3ULUKN MO OTHOLUEHWUIO K (PU3NYECKOWN WH-
doopmauuu, nony4aemMom n3 pasHbIX MICTOYHUKOB.

B pesynbTaTe u3ydeHWs OUCLMNIMHBLI Y OBy4varowmxcs OpMUPYIOTCA 3NEMEHTDI
cnegyrowmnx obLwmx KOMNeTEHUMI:

OK 1. lNoHumMaTb CYLHOCTb M coumarnbHy 3HAa4YMMOCTb CBOen Byayuien npodec-
CUK, NPOABNATL K HEN YCTONYUBLIN UHTEPEC;

OK 2. OpraHusoBbiBaTb COGCTBEHHYIO OEATENBHOCTb, BblbMpaTb TUNOBLIE METOAbI
1 cnocobbl BbINOSTHEHUA NPOMECCMOHAanNbHbIX 3a4ad, oueHuBaTb X 3PPEKTUBHOCTb U Ka-
4YeCTBO;

OK 3. MNpuHumMaTh peleHnsa B CTaH4apTHbIX U HECTAHOAPTHbBIX CUTYyaLMAX U HECTU
3a HUX OTBETCTBEHHOCTb;

OK 4. OcyuwecTtBnsiTb NOMCK U MUCMNONb30BaHWE WMHGOpPMauuK, Heobxoammon Ans
3(pPeKTUBHOrO BbINOMHEHNA NPOdECCUOHanNbHbIX 3a4ad, NPodECCUOHANbHOrO N nny-
HOCTHOrO pasBUTUS;

OK 5. Ncnonb3oBatb MHGOPMALMOHHO-KOMMYHMKAUMOHHbIE TEXHOMOrMM B MNpO-
dreccnoHanbHON OeATENbHOCTHU;

OK 6. PaboTtaTb B Konnektnese n komaHge, acekTMBHO obLWaTbCa C Konneramu,
PYKOBOACTBOM, noTpebutensamu;

OK 7. bpaTtb Ha cebsi OTBETCTBEHHOCTb 3a paboTy uneHoB KoMaHAbl (MOAYMHEH-
HbIX), pe3ynbTaT BbIMNOMHEHUS 3a4aHUN;

OK 8. CamocToaTenbHO onpenensTb 3agaym NpodeCccnoHanbHOro U JIMYHOCTHOIO
pasBuTUS, 3aHMMaTbCA camoobpa3oBaHWEM, OCO3HAHHO MNSIAHMPOBATb MOBbILIEHNE KBa-
nudoumkauunu;

OK 9. OpueHTpoBaTbCA B YCMNOBUSIX 4aCTOW CMEHbI TEXHOMOMMN B Npodeccmo-

HanbHOW OeATENIbHOCTN.

5 COOAEP>XAHUE YYEBHOWN OUCLUMIUHDI

BBepeHue
dusmka — pyHOaMeHTanbHasa Hayka o npupoae.
EcTecTBEHHO-Hay4HbI METOA MO3HAHWUSA, ero BO3MOXHOCTM U FpaHuLbl NPUMEHMU-

MOCTU. DKCNEPUMEHT U Teopus B npouecce no3HaHusa npupoabl. MogennposaHue uaun-
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YecKux SIBfIEeHU 1 npoLeccoB. Ponb akcnepumMeHTa U Teopuu B NpoLecce no3HaHuUAa npu-
poabl. duanyeckas BenmyuHa. MNMorpewwHoCT N3MepeHnin pusndecknx BennymH. dusmye-
CKne 3akoHbl. [paHuUbl MPUMEHUMOCTU (PU3MYECKNX 3aKOHOB. [NoHATME O usmyeckon
KapTuHe mupa. 3HayveHue usnkn npu ocsoeHun npodeccun CMO n cneuynanbHOCTEN
Crio.
1. MexaHuka
1.1. KuHemartuka

MexaHunyeckoe aswxeHue. MNepemelteHune. MNytb. CkopocTb. PaBHOMepHOEe Npsamo-
NMHeNHoe ABwXeHue. YckopeHue. PaBHonepemMeHHOe npsiMonuHenHoe aswxeHune. CBo-
6ogHoe nageHuve. [IBMxeHne Tena, 6GpOLEeHHOro nog yrriom K ropusoHTy. PaBHOMepHoe
OBWKEHME MO OKPY>KHOCTW.

1.2. 3aKOHbI MeXaHUKn HbOTOHa

MepBbI 3akoH HbtoToHa. Cuna. Macca. imnynbc. Btopon 3akoH HetoToHa. OcHoB-
HOWM 3aKOH KIlaCCUMYEeCKON AMHAMUKK. TpeTun 3akoH HbloToHa. 3akOH BCEMUPHOro TAroTe-
Hus. 'paBuTaunoHHoe none. Cuna taxecTtn. Bec. Cnocobbl namepeHnst maccol Ten. Cunebl
B MEXaHUKe.

1.3. 3aKOHbI COXpaHEeHUs B MeXaHUKe

3akoH coxpaHeHus nmnynbca. PeaktnBHoe asuxkenue. PaboTta cunbl. Pabota no-
TeHumanbHbIX cun. MowHocTb. JHeprus. KnHeTtuyeckasa aHeprua. [NoTeHumanbHas aHep-
rmsi. 3aKOH COXpaHEHNA MeEXaHN4YeCKon 3HepPrnn. NpnmMeHeHne 3aKOHOB COXPaHEHMs.

HeMoHcTpaumn

e 3aBMCMMOCTb TPaeKTopumn OT BblIbopa CUCTEMBbI OTCYETA.

e Buabl MexaHn4eckoro aBMXeHus.

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

e CnoxeHue cun.

e PaBeHCTBO M NPOTMBOMOSIOXKHOCTb HaMNpaBfeHUs CUN OENCTBUS U NPOTUBOOEN-
CTBUS.

e  3aBUCMMOCTb CUIbI YNIPYrocTy OT AedhopmMaunu.

e  Cwunbl TpeHuS.

e HeBecomocCTb.

e PeaktnBHOE OABMXEHME.

e [lepexoq noTeHUManbLHON SHEPTNN B KNHETUYECKYHO U 0BpaTHO.

JlTabopamopHbie pabomsbi
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e lccnepoBaHue OBUMXEHNA Tena noa AeNcTBMeM NOCTOSIHHOM CUTbI.

e VI3yyeHue 3aKkoHa coxpaHeHus nmnynbca.

e CoxpaHeHne MexaHU4YecKOoM 3Heprun nNpu OBUMXKEHUW Terna rnoa AeUCTBUEM CUI
TSDKECTU U YNPYrocTu.

e CpaBHeHue paboTbl CUMbl C UIBMEHEHMEM KMHETUYECKOM IHEPrnM Tena.

e /I3yyeHune 3aKOHOB COXpaHeHWsa Ha NpuMepe yaapa WapoB 1 6annmcTuyeckoro
MasiTHUKA.

e MN3yyeHne 0CcoBEHHOCTEN CUNbl TPEHUS (CKOSBXEHWS).

2. OCHOBbI MONEKYNApPHON PU3NKN N TEPMOAUHAMUKN
2.1. OCHOBbI MOMEKYNAAPHO-KUHEeTUYecKou Teopun. UaeanbHbin ras

OCHOBHbIE MOMOXEHUS MOSEKYNAPHO-KNHETUYECKON Teopun. Pasmepbl M mMacca
Monekyn n atomoB. bpoyHoBckoe asmkenune. Aunddyams. Cunbl n SHEPTNA MEXMOSEKY-
nspHoro B3aumogencTteus. CTpoeHne ra3oobpasHbiX, Xuakux n teepapix Ten. Ckopoctu
ABWXKEHUS Morekyn u nx namepenue. VigeaneHoin ras. [JasneHne rasa. OcHOBHOe ypaB-
HEeHWe MONEeKyNAPHO-KNHETUYECKON Teopun ra3oB. Temnepartypa U ee uamepeHue. [aso-
Bble 3aKOHbl. ABCONIOTHBIA HyNb TeMnepaTypbl. TepMoaMHaMmnyeckas Lkana temneparty-
pbl. YpaBHEHNE COCTOSAHNA naeanbHoro rasza. MonspHasa rasoBasi NOCTOAHHas.

2.2. OCHOBbI TEpMOAUHAMMUKHN

OcCHOBHble NMOHATUSA N onpeaeneHus. BHYTpeHHss aHeprns cuctembl. BHYTpeHH:AA
3Heprusa naeanbHoro rasa. Pabota u TennoTta kak opMbl nepegadn aHepruun. Tennoewm-
KOCTb. YOenbHasi TennOEMKOCTb. YpaBHEHUe TennoBoro GanaHca. [lepBoe Hayano Tep-
MoamHamukn. AgnabaTHbin npouecc. MNpuHuun gencteus Tennoson MmawwuHbl. KM tenno-
BOro asuratens. Bropoe Ha4ano tepmoanHamuku. TepmogmMHaMmudeckas Lwkana remnepa-
Typ. XonogunbeHble MalwmnHbel. TennoBble asuratenu. OxpaHa npupoabl.

2.3. CBoncTBa naposB

McnapeHne n koHgeHcaums. HacbiweHHbIn nap n ero ceonctea. AGcontoTHasa u oT-
HOCUTENbHAA BMAXHOCTb BO3gyxa. Todyka pocbl. KuneHue. 3aBUCMMOCTb TemnepaTypbl
KMneHunsa oT gasneHud. lNeperpeTbin Nap U ero UCNosib30BaHUE B TEXHUKE.

2.4. CBoMCTBa XuaKkocrten

XapakTepucTunka XnaoKkoro coOCToAHUS BellecTBa. [1OBEPXHOCTHLINM COW XUAKOCTW.
OHeprus NOBEPXHOCTHOINO CNosl. SIBMEHNA Ha rpaHuLe XUAKOCTU ¢ TBepabiM Teriom. Ka-
NUNNAPHbIE ABMEHUS.

2.5. CBoncTBa TBepAabIX Ten

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycsi 1C Konnedx



KeiPX KMPK BFAP® ®IBOY BO «KITY»

dain: MO — 23.02.01.0Y4.11.PN | DU3VKA | C.11/42

Xapaktepuctuka TBepaoro COCTOSIHUA BellecTBa. YNpyrme CBOMCTBa TBepAbIX Ten.
3akoH Nyka. MexaHnyeckne cBoncTBa TBEpPAbIX Ten. TennoBoe paclumpeHne TBepabiX Ten
N xxugkocten. lNnasnenne n Kpuctannuaauus.

[eMoHcTpaumn

e [1BWKeHne 6GpOyHOBCKUX YacTul,.

o [lndbpysus.

e l/IameHeHne OaBneHus rasa C U3MEHeHMeM TemnepaTypbl NpPU MNOCTOSHHOM
obbeme.

e MN3oTepmuyeckun n n3obapHbln NpoLeccsl.

e VIaMeHeHWne BHYTpEHHEN 3Hepruu Ten npu cosepLueHum paboThbl.

e Mopaenu TennoBbIX ABUraTenen.

e KuneHune Boabl Npy NOHMKEHHOM LaBIEHUN.

e [lcuxpomeTp n rurpomeTp.

e fBNEeHWsi NOBEPXHOCTHOIO HATSXKEHUSI U CMaYMBaHUS.

e Kpuctannbl, amopgHble BeLLeCTBa, XUOKOKpUCTanInyeckme tena.

JlabopamopHbie pabomsbi

e VIamepeHune BNaxXHOCTU BO3AyXa.

e /IamepeHne NOBEPXHOCTHOIO HATSXKEHUSA KNOKOCTH.

e HabniogeHne npouecca kpuctannuaaumm MsydyeHne gedopmaumm pacTskeHus.

e VI3yyeHue TennoBoro paclumpeHns Teepabix Ten.

e MN3yyeHne ocobeHHOCTEN TEMMOBOro pacLUMpeHns Boabl.

3. dnekTpoaMHamumka
3.1. dneKkTpu4yeckoe none

OnekTpuyeckue 3apaabl. 3aKOH coxpaHeHusa 3apsiga. 3akoH KyrnoHa. Onektpuye-
ckoe none. HanpsikeHHOCTb anekTpuyeckoro nons. MNpuHuun cynepnosuumm nonen. Pabo-
Ta cun anektpoctatmyeckoro nons. MNoteHuwan. PasHOCTb noTeHumanoB. OKBMMNOTEHL M-
anbHble NOBepXHOCTU. CBA3b MexXay HanpsSXKEHHOCTbIO U Pa3HOCTbIO NOTEHUMAaroB dnekK-
Tpuyeckoro nons. [AunanekTpukn B anekTpuyeckom none. lonapusaumnsa OUaNeKTpUKoB.
MpoBogHukKn B anekTpuyeckomM none. KoHgeHcatopbl. CoeanHeHne KoHaeHcaTopoB B 6a-
Taper. QHeprus 3apsPKeHHOro KoHAeHcaTopa. QHeprus aNeKkTPUYEecKoro nosns.

3.2. 3aKOHbI MOCTOAHHOIO TOKa
YcnoBus, Heobxoanmble Ons BOSHUKHOBEHUSA U NOAAEPKAHUSA 3NEKTPUYECKOro To-

ka. Cuna Toka n nnoTHOCTb Toka. 3akoH Oma ansa ydactka uenu 6e3 3[C. 3aBncumocTtb
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3MEKTPMUYECKOro COMPOTUBMNEHUS OT MaTepuana, AfMHbl U NMowaan NonepeyvyHoro ceve-
HUSA NPOBOAHMKA. 3aBMCUMOCTb 3SIEKTPMUYECKOro CONPOTUBIEHUS NPOBOLAHMKOB OT TeMme-
paTypbl. QNEKTPOABMXYLLIAA CUa NCTOYHUKA Toka. 3akoH Oma anga nonHown uenu. Coeau-
HeHne npoBoAHMKoB. CoeauHEeHMEe UCTOYHMKOB 3MEKTPUYECKON 3Heprum B BaTapeto. 3a-
KoH [xoyns—IJleHua. PaboTa n MOLLHOCTb 9NEKTPUYECKOro TOKa. TennoBoe AencTaune To-
Ka.
3.3. ANeKTpU4eCcKMn ToK B pa3niMyHbIX cpeaax

OneKTpMYeckun Tok B MeTannax. OnekTpoHHbI ra3. PaboTa Bbixoga. Onekrpuye-
CKMI TOK B anekTponutax. dnektponua. 3akoHbl Papages. lNpumeHeHne anekTponusa B
TEXHUKE. DNEKTPUYECKNA TOK B rasax u Bakyyme. MoHnsauusa rasa. Bugbl ra3oBbix pasps-
noB. [NoHsaTMe o nnasme. CBOMCTBA U NMPUMEHEHUE 3NEKTPOHHbLIX MYyYKOB. DNEKTPUYECKUN
TOK B nonynposogHukax. CobcTBeHHasi NPoOBOAMMOCTbL NONynpoBogHuKOB. [Monynposoa-
HUKOBbIE NPNBOPBI.

3.4 MarHuTHOe none.

BekTop vHAYKUUM MarHUTHOro nons. [JlencteMe MarHMTHOro nons Ha NPSMONIUHEN-
HbIA MPOBOAHUK C TOKOM. 3akoH Amnepa. Baaumogencremne TokoB. MarHUTHbIN NOTOK. Pa-
00Ta No nepemMeLLeHno NPOBOAHNKA C TOKOM B MarHMTHOM none. [JeicTtBne mMarHMTHOro
nons Ha apwxywmincsa 3apsag. Cuna JlopeHua. OnpeageneHuve yaenbHoOro 3apsga. Yckopu-
TENn 3apsKeHHbIX YacTUL,.

3.5. dneKkTpoMarHMTHas UHAYKUMUA

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

HdemMoHcTpaumm

e Bsanmopgencrtsue 3apsKeHHbIX Ten.

e [1poBOAHUKKN B INIEKTPUYECKOM MOfe.

o [IM3NeKTpUKKN B INIEKTPUYECKOM More.

e KoHaeHcaTopbl.

e TennoBoe OeNCTBME INEKTPUYECKOro TOKa.

e CobcTBEHHaAsA U NpUMecHasi NPOBOAMMOCTb MOMYNpOBOAHUKOB.

e [lonynpoBOOHMKOBbLIN OMOA.

e TpaHaucTtop.

e OnbIT OpcTeqa.

e Bsaumopgencrteme npoBOAHMKOB C TOKAMMW.
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e  OTKNOHEHNE 3MNEKTPOHHOMO My4Kka MarHUTHbIM NOJSIEM.

e DOnekTpoasuraTesnb.

e  OnekTpomsmepuTenbHblie NpUbopbI.

e  OneKTpoMarHUTHas MHOYKUMS.

e OnbITbl ®apages.

e 3asucumoctb C camouMHAOyKUMM OT CKOPOCTU MU3MEHEHUSI CUSbl TOKa U UH-
AYKTUBHOCTM NMPOBOAHUKA.

e PaboTta anekTporeHepaTopa.

e TpaHcopmaTop.

JlabopamopHbie pabombi

e V3yyeHue 3akoHa Oma gns yyacTtka uenu, nocrnegoBaTenbHOro U napannenb-
HOro coeMHeHUs NPOBOLHUKOB.

e WN3yyeHue 3akoHa OmMa A51s NonHOM uenu.

e VI3yyeHune aBNeHns anekTpoMarHUTHON UHOYKLUN.

e Onpegenexne kKoaddurUMeHTa NONE3HOro AENCTBUS INEKTPUYECKOIO YanHMKa.

e OnpegeneHve TeMmnepaTypbl HUTU NTaMMbl HAKaNMBaHWS.

e Onpegenenne 3[C v BHYTPEHHENO CONPOTMBIIEHNA NCTOYHUKA HANPSKEHWS.

4. Kone6aHnsa 1 BOsHbI
4.1. MexaHu4yeckue KkonebaHus

KonebartenbHoe gBwxkeHue. MapmoHudeckmne konebaHus. CBoboaHble MexaHu4e-
ckne konebanus. JInHenHble mexaHuveckme konebaTtenbHble cucTembl. [MpeBpalleHune
3Heprun npu konebatensHoM AswxeHun. CBOBOAHbIE 3aTyxalolmMe MexaHu4yeckme Kore-
OaHus. BbIHY)XAEHHbIE MexaHu4eckue KonebaHms.

4.2. Ynpyrue BOSHbI

lMonepe4Hble 1 NpPoaosbHbIE BOSTHbI. XapaKTepUCTUKN BOSHbI. YpaBHEHWE MIOCKOM
Gerywen BonHbl. IHTepdepeHumsa BonH. NoHATME 0 audpakumm BoSH. 3BYKOBbIE BOJSIHbI.
YnbTpasByK 1 €ro npumMeHeHue.

4.3. dneKTpoMarHuTHbIe KonebaHus

CBobogHble anekTpomMarHutHole konebanus. [MpeBpalleHne 3Heprun B koneba-
TeNbHOM KOHType. 3aTtyxawlme anekTpomarHutHble konebaHus. 'eHepaTop HesaTyxato-
LUMX BNEKTPOMArHUTHbIX KonebaHun. BbiHyXaeHHble anekTpuyeckue konebaHus. lNMepe-
MEHHbIN TOK. ['eHepaTop nepeMeHHoro Toka. EMKOCTHOE N MHOYKTUBHOE CONPOTUBMEHUS

nepemMeHHoro Ttoka. 3akoH OMa ansa 3neKkTpUYEecKon Lenu nepeMeHHoro Toka. Paborta u
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MOLLHOCTb NepeMeHHoro Toka. ['eHepaTopbl Toka. TpaHcdopmaTopbl. TOKM BbICOKOW Ya-
ctoTbl. [onyyeHune, nepegava n pacnpegeneHme areKTpo3Heprum.
4.4. AneKTpoMarHUTHbIe BOJIHbI

OneKTpoMarHMTHOE none kak ocobbi BUA MaTtepun. ONEKTPOMarHUTHbIE BOJSIHbI.
Bubpatop MNepua. OTKpbITbIA KonedatenbHbi KOHTYp. N3obpeTeHne pagmno A. C. lNono-
BbIM. [loHATUE 0 pagnocBA3n. NpuMeHeHne aneKTpoOMarHMTHbIX BOSH.

[eMoHcTpaummn

e (CB0obGOAHbIE 1 BbIHYXKAEHHBIE MEXaHNYECKNE KonebaHus.

e PesoHaHc.

e (O6pasoBaHue 1 pacnpocTpaHeHne yrnpyrnx BOsH.

e Yacrota konebaHun n BbiCOTa TOHA 3BYKa.

e (CB0OOOAHbIE 3MNEKTPOMArHUTHbIE kKonebaHus.

e Ocuunnorpamma nepemMeHHoro Toka.

e KoHgeHcaTop B LUenu nepeMeHHoro Toka.

e KaTywka MHOYKTUBHOCTU B LENU NepeMeHHoro Toka.

e PesoHaHc B nocnegoBaTtenibHOM LEny NepeMeHHOro Toka.

e  Many4yeHne n npuem aneKTpoOMarHMTHbIX BOSIH.

e Paanocsasb.

JlabopamopHbie pabomsbi

e M3yyeHne 3aBUCMMOCTM nepuona konebaHu HUTAHOIO (UM MPY>KMHHOIMO) Ma-
ATHMKA OT ANUHbI HUTK (MM Maccbl rpy3a).

e  WHOYKTUBHbIE N EMKOCTHOE COMPOTUBIIEHNA B LIENN NepeMeHHOro Toka.

5. OnTuka
5.1. NMpupopaa cBeTa

CKopocTb pacnpocTpaHeHusi cBeTa. 3aKOHbl OTPaKeHUs U NperioMrfieHust cBeTa.

MonHoe oTpaxeHue. JInH3bl. Na3s kak onTnyeckasa cuctema. OnTnyeckme npudopsl.
5.2. BonHoBbIe CBOUCTBa cBeTa

NHTepdepeHuna ceeta. KorepeHTHOCTb CBETOBbIX Nyden. VIHTepdepeHUna B TOH-
Kux nneHkax. lNonockl paBHon TonwwmHbl. Konbua HbtoTOHa. Ucnonb3oBaHne unHTEpde-
peHuMn B Hayke u TexHuke. Odudppakuma cseta. Oudpakums Ha wenu B napannesibHbIX
nyyax. OudpakumoHHasa peweTka. [NoHATHe o ronorpacdun. lNonspusauna nonepeyHbixX
BosH. [Monapusaums ceeta. [1BonHoe nydenpenomnenue. Nonapouasl. ucnepcus ceeTa.

Buabl cnektpoB. CnekTpbl ncnyckaHusi. CnekTpbl nornoweHns. YnoeTpaduronetoBoe n uH-
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dopakpacHoe nanyyeHus. PeHTreHoBckme nydn. x npupoga v cBomCTBa.
HeMoHcTpaumn
e  3aKOHbl OTPaXeHUs U NPenoMeHns CBeTa.
e [lonHoOe BHyTpeHHee OTpaXxeHue.
e Ontn4yeckune npuodopbl.
e VHTepdepeHuma ceeTa.
e [ndpakuus ceeTa.
e [lonspusaumsa ceerta.
e [lony4deHune crnekTpa ¢ NOMOLLbIO MPU3MBbI.
e [lony4eHune cnekTpa c NOMOLLbI AUDPAKLMOHHOW PELLETKN.
e CnekTpockorn.
JlabopamopHbie pabombi
e MN3yyeHue ns3obpaxeHns npegMeToB B TOHKOW fNH3eE.
e WN3yyeHue nHTepdepeHumn 1 andpakumm ceeta.

e [pagyvpoBKka crniekTpockona v onpegereHvne AfnHblI BOMHbI CleKTparbHbIX Nn-

6. dnemMeHTbl KBAaHTOBOWU (PU3UKUN
6.1. KBaHTOBasi onTuka

Tennosoe uanydeHune. PacnpegeneHve aHeprun B crnektpe abCcontoTHO YEepHOro
Tena. KeaHtoBaa runotesa [1naHka. ®OTOHbI. BHewHuMn oTO3aneKkTpuyecknin adpdexT.
BHyTpeHHMn dhoToadbdekT. Tunbl poTtoanemeHToB. [asneHne ceeta. [loHsaTMe o Kopnyc-
KyrnsipHO-BOSTHOBOM TEOPUK CBETA.

6.2. ®usuka atoma

PasBuTre B3rnagoB Ha CTpoeHMe BellecTBa. 3aKOHOMEPHOCTM B aTOMHbIX Crnek-
Tpax Bogopoaa. AgepHas mogens atoma. OnbiTel 3. Pe3epdopaa. Mogens atoma Bogo-
poga no H. bopy. 'vnotesa ae bponns. CooTHoweHWe HeonpeaeneHHocTen enseHbep-
ra. KeaHToBblE reHepaTopbl.

6.3. dn3nkKa aToMHOro ssapa

EcTtecTBeHHas pagmMoakTMBHOCTL. 3aKOH paauoakTuBHOro pacnaga. Cnocobbl
HabnaeHs U perncTpauumn 3apskeHHbIX 4Yactuu. Oddekt Basunosa —YepeHkosa.
CtpoeHue atomHoro sgpa. [edekT maccbhl, 3Heprusi CBsi3u U YCTOMYMBOCTb aTOMHbIX
anep. AgepHble peakumn. NCKycCTBeHHaa pagvoakTUMBHOCTL. [lenieHve TsxenbiX sgep.
LlenHaga apoepHas peakuma. Ynpasnsemas uenHas peakuus. AgepHoin peaktop. [Nonyde-

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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HUe pagnoakTUBHbIX M30TOMOB N UX NPUMEHEHUE. buonornyeckoe gencreue pagnoakTuBe-

HbIX N3My4YeHWIn. AneMeHTapHble YacTuLbl.

[eMmoHcTpaumn

doToahdekT.
JInHenyaTble cnekTpbl pasfnYHbIX BELLECTB.
M3nyyeHue nasepa (KBaHTOBOro reHepartopa).
CYeTUYNK MOHUIUPYIOLLMX U3MYYEHUI.

7. OBonouusa BceneHHoM

7.1. CtpoeHue n pasButue BeceneHHomn

Hawa 3Be3gHas cuctema — [anaktuka. [pyrve ranaktnkn. beckoHeyHocTb Bcee-

neHHon. lNoHaTne o kocmornornn. Pacwmpswowasaca BeceneHHaa. Mogenb ropsyen Bcee-

neHHon. CTpoeHune 1 nponcxoxgeHue ManakTuk.

7.2. dBonouus 3Be3q

'MnoTtes3a npoucxoxaeHna ConHevyHon cuctembl. TepMosaaepHbln cnHTes. MNpobne-

Ma TepMosiAepHoOn aHepreTukn. AHeprna ConHua m 3Besq. OBontoums 3Be3q. [poncxox-

AeHne ConHeyvHon cnucteMbl. TEMHas MaTepusi U TEMHas 3Heprus.

HdemMoHcTpaumm

ConHeyvHas cuctema (Mogenb).

doTorpadum nnaHeT, caenaHHble C KOCMUYECKNX 30HAOB.
KapTa JlyHbl n nnaHer.

CTtpoeHue 1 apontounsa BceneHHon.

8. OCHOBbI cneynanbLHOM TeOPUN OTHOCUTENTBLHOCTU

MHBapmnaHTHOCTL MOAYNs CKOPOCTM cBeTa B Bakyyme. [locTynaTtbl OUHLITENHA.

HDOCTpaHCTBO n BpeMA cneunanbHoOn TEOPUN OTHOCUTETIbHOCTHN. CB43b Macchl 1 SHEeprmn

CcBOOOAHOM YacTULbl. DHEPrs NOKOSI.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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MpumepHbIe TeMbl pechepaToB (AOKNAA0B), UHAUBUAYANBbHbLIX MPOEKTOB

» AnekcaHgp puropbesud CTONETOB — PYCCKUN (PUSKK.

» AnekcaHgp CtenaHoBu4 [TONOB — pPYCCKU yYeHbIN, n3obpeTtatens paguo.
* AnbTepHaTuBHasa aHepreTuka.

» AKycTM4yeckne cBoOMUCTBa MNOMYyNPOBOAHUKOB.

* AHgpe Mapu AMnep — OCHOBOMOMOXHUK 3NEKTPOAUHAMUKN.

* ACWHXPOHHbIN aBUraTesb.

* Actepoungpl.

* ACTpPOHOMMUS HALINX OHEWN.

* AToMHas cusunka. N3oTtonbl. [pUuMeHeHne paamoakTUBHbIX N30TOMOB.
* BeckoHTakTHble MeTOoAdbl KOHTPOSIA TeMnepaTypbl.

* BunonapHble TpaH3nUCTOPSLI.

* bopuc CemeHoBu4Y Akobn — pusnk n nsobpetartens.

* Benuyanwune oTkpbITUA PUINKA.

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

» BceneHHas n TeMHasa maTtepus.

* [anuneo Nanunen — ocHoBaTeNb TOYHOIO eCTECTBO3HAHUS.

* ['onorpagus n ee npuMeHeHue.

« [1BMXeHue Tena nepeMeHHOM Macchbl.

» [Indpakums B HaLLen >XU3HW.

» XXngkue kpuctansol.

» 3akoHbl Knupxroda onsa anekrpuyeckon uenu.

* 3aKOHbl COXpaHEHWSI B MEXaHUKE.

* 3HayeHune oTKpbITUN Nanunes.

* Uropb Bacunbesud KypuyaToB — (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 TEXHONOINMMN "N NX NCcnoJib3oBaHUe.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycsi 1C Konnedx
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 JleoHapao aa BuHYM — yyeHbIn 1 nsobpetaTens.

* MarHuTHble namepeHns (NPUHLMMNbI NOCTPOEHUA NPUBOPOB, CNOCOOLI N3MEpPEHMS
MarHMTHOrO NOTOKA, MAarHUTHOWM MHOYKLUUN).

* 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-kMHeTu4eckasa Teopusa ngeanbHbIX ra3os.

* MonHua — ra3oBbIn pa3psa B NPUPOAHbLIX YCITOBUSIX.

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

* Hukona Tecna: Xn3Hb U HeObbIHanHbIE OTKPLITUSI.

* Hukonan KonepHuk — cosgaTenb refiMmoueHTPUYEeCcKon CUCTEMbI MUPa.

* Hunbec bop — oanH 13 cosgaTtenen coBpeMEHHOU (PU3NKM.

* HykneocnHTes Bo BceneHHonm.

* OB6bsACHeHNEe POTOCKMHTE3A C TOYKN 3PEHUS PUIUKM.

* OnTuyeckue sBreHUs B Npupoae.

* OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHOM CBEPXNPOBOANMOCTW.

* [NepemMeHHbIN aNeKTPUYECKUIN TOK N ero NPUMEHEHHKE.

* [Mnasma — YyeTBEpPTOE COCTOSIHME BELLECTBA.

* MnaHeTbl CONMHEYHON CUCTEMBI.

 [MonynpoBoAHMKOBbIE AATYMKM TeMnepaTypbl.

* [lpuMeHeHne XMAKNX KPUCTansoB B NPOMbILLSIEHHOCTW.

* [TpymMeHeHne saepHbIX peakTopoB.

* [Npupoaa heppomarHeTnama.

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

 [MponsBoacTeo, Nepegaya 1 NCNOSIb30BaHUE ANEKTPOIHEPTUN.

* [MponcxoxneHne CONHEYHON CUCTEMBI.

* [Nbe3oanekTpuyeckum 3apdekT ero NPUMeEHeHE.

» PasButune cpencrts cBs3M 1 pagmo.

* PeakTunBHble gBuraTenu n OCHOBbI pa6OTbI TENI0BOM MaLUWHBbI.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
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* PenukToBoe nsny4veHue.

PeHTreHoBckme ny4dn. ictopust oTKpbITUSA. NprMeHeHue.

PoxaeHne n aontoums 3Be34.

Ponb K. 3. LlnonkoBckoro B pa3BuTUM KOCMOHaBTUKM.

+ CBeT — aneKkTpomMarHMuTHasi BosiHa.

» Cepren lNaBnosud KoponeB — KOHCTPYKTOP M OpraHu3aTop Npou3BOACTBA pa-
KETHOKOCMUNYECKOWN TEXHUKMU.

* Cuvnbl TpeHus.

» CoBpeMeHHas CnyTHUKOBas CBA3b.

» CoBpemeHHasd husmyeckasa kKapTuHa mupa.

+ CoBpeMeHHble cpeacTsBa 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 3pcrteq — OCHOBOMOJSIOXKHUK 3fIEKTPOMarHeTuama.

* YepHble Oblpbl.

 LLkana anekTpoMarHUTHbIX BOSIH.

» Jkonornyeckne Npobrembl U BO3MOXHbIE MYyTU UX PELLUEHNS.

* OneKTpoHHas NpoBOAUMOCTb MeTannoB. CBepXNnpoBOANMOCTb.

* 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

obyuvatomxcs no crneumnansHoctsam CMNO TexHuyeckoro npoduns coctaenset 173 vaca,

N3 HMX ayamTtopHas (obsasatenibHas) Harpyska obydarolmxcd, Bkrodasi niabopaTopHble

paboTbl, — 120 4YacoB; BHeayauTopHasi caMocTosTernbHasi paboTa cTygeHToB —37 4acos,

KOHCynbTauun -16 Yacos

6.1 TemaTuyeckum nnaH

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

Besegenve 2
Pasgen 1. MexaHuka 22
Pasgen 2. MonekynsapHasa ¢usuka. TepmogmHammka 14
Pasgen 3. OnekTpoanMHamuka 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, MHAMBUOYANbHOIO NPoeKTa C WUCMONb30BaHNMEM WMHMOPMAaLMOHHBLIX TEXHOMO- 37
rMn v ap.
KoHcynbTauuu 16
[MpomexymoyHas ammecmayusi 8 popme 3K3ameHa, 2 ceMecmp

Utoro | 173

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycsi 1C Konnedx
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6.2 TemaTnyeckoe nnaHMpoBaHue y4e6HON ANCLMNIIUHDI
YyebHas Harpyska no y4ebHoMy nnaHy, Yyac 0 3
T obssaTenibHasa 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. 3HavyeHue hu3uku 2/2 2/2
npu oceoeHuu crieyuanabHocmu Cl10.
Pazden 1. MexaHuka. 22 16 6 6 1 29
Tema 1.1. KuHemamuka.
MexaHuyeckoe O0suxeHue mena. [lepemeweHue. Ckopocmeb.
- Cxewmbl, rnnaka- C6opHuk. Ne
2 Iyme. lNpamornuHeliHoe pagHomMepHoe dsuxeHue. YckopeHue. Pas- 2/4 214 b/ 438.439
HorepeMeHHOe rnPsSIMOUHelUHoe O8UXEHUE. '
HepasHomepHoe 0dsuxeHue. MeHoseHHass ckopocmb. PagHoycko-
3 peHHoe 0suxeHue. YckopeHue. CeobodHoe nadeHue PasHomepHoe 2/6 2/6
O8UXKeHUE 0 OKpyXHocmu. LleHmpocmpemumerbsHoe yCKOpeHuUe.
4 JlabopamopHasi paboma Ne 1 U3mepeHue yckopeHusi mena npu /8 22 T
PasHOYCKOPEeHHOM O8UXXeHuU.
Tema 1.2. 3akoHbl MexaHUKU HbromoHa.
5 lNepebili 3akoH Hbromona. Cuna. Macca. Umnynsc. Bmopol 3akoH 2/10 2/8
Hbromora. OcHOBHOU 3aKOH Kriaccu4eckol QuHaMuKu
6 Tpemuti 3akoH HbromoHa. 3akoH ecemMupHo20 msizomeHusi. pasu- 2/12 2/10 memoduyeckue 3
mauuoHHoe none. Cuna msxxecmu. Bec. pekomeHOauuu
7 Criocobbi usmepeHusi maccbl mesn. Cusibl 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 aHepeaus. [lomeHyuanbHasi 3Hepeaus. 3akoH coxpa- 218 2/16
HEeHUs MexaHu4eckol 3Hepauu. [TpumeHeHuUe 3aKOHO8 COXPaHEeHUs.
JlabopamopHasi paboma Ne 2. CoxpaHeHue MexaHu4Yeckol
10 | aHepauu npu dsuxeHuu mena nod delicmeuem cus mspkecmu | 2/20 2/4 T
u ynpyzocmu.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx

[Mposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycsi 1C Konnedx




Ko iPK

KMPK BIr'AP® ®I'60OY BO «KI'TY»

dain: MO — 23.02.01.0YA.11.PM |

PUINKA

|

C. 22/42

lMpopormkeHne

Homep 3aHATUA
(cK803Hasi Hymepauusi)

Homepa N HanmeHoBaHWe pas3aenoB n TeM

Y4yebHag Harpyska no ydebHoMy nnaHy, Yyac

obsasaTtenbHas Harpyska, 4ac

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 805HbI. Mamemamuyeckuli MasimHuK.
[Ipy>XUHHbBIU MasimHUK.

2/22

N
~
fiy
o]

\'

12

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

2124 2/6

CamocmosimenbHass pabomaNe 1. OnucaHue 0O8wxeHuss merl,
onpedesieHUe CKOpPOCMU, YCKOPeHUsI mern (8binosHeHue epaghudye-
CKux 3adaHul).

2/2

CamocmosimenbHasi paboma Ne 2. OnpedeneHue Ha4arbHOU KOOp-
OuHambIl, CKOPOCMU, YCKOPEHUS MO 20MO8bIM ypasHEeHUsIM O8LXXe-
HUs.

2/4

CamocmosimenbHass pabomalNe 3. Tunbi 83aumodelicmeuti u pas-
nuyHble eudkbl cus. OnpedenieHue 2pasumayUuoHHOU MOCMOSHHOU
(usyqumb Mamepuas y4ebHuKa).

2/6

KoHcynbmauyuu no 1 pasdeny

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 MosieKkysl u amomos. bpoyHoeckoe dsuxxerue. [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. AbcomomHasi memnepamy-
pa. lNocmosiHHas BonbumaHa. YpaeHeHue cocmosiHusi udeasibHO20
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 y4ebHoMy nnaHy, Yyac 03
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16 JlabopamopHass pab6oma Ne5. MU3yyeHue 3akoHa bolns 2/32 2/10
Mapuomma
Tema 2.3. OcHoebl mepMOOUHaAMUKU.
BHympeHHssi aHepausi. Paboma e mepmoouHamuke. [lepabili 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 cocmosiHuss 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
MexaHuuyeckue ceolicmea meepdbix meri.
mopHasi ma Ne6. On H DKHOCM -
19 JlabopamopHasi paboma Ne6. OnpedesieHue enaxHocmu 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 no memam: lNpuHyun deticmeusi mernogol MawuHbI. P
numepamypa. Y4yebHuk § 41-
Krg mennoeoeo Osuzamens. Bmopoe Havano mepmoduHaMuKu. 2/12 .
lpubopsi 0ns 42;45-4,
TepmoduHamuyeckasi wkana memnepamyp. XomodusbHble Mauwu- .
demoHcmpayud.
Hbl. Tennosbie dgueamenu. OxpaHa npupoobil.
CamocmosimenbHas paboma Ne7. HaxoxdeHue modYek rnnasrneHusi 2/14 JlabopamopHoe
u Kpucmarnnu3ayuu no gpagukam. PelweHue ka4ecmeeHHbIX 3aday. 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. HanpsikeHHocmb anekmpudeckoz2o ro- | 2/40 2/28
5.
lNMomeHyuan. PasHocmb nomeHyuanos. Paboma o nepemeweHuro
21 3apsida. KoHdeHcamopsbi. CoeduHeHue koHOeHcamopoe e bama- /42 2/30
peto. SHepausi 3apsiKeHHO20 KoHOeHcamopa. JHepausi arnekmpuye-
CKO020 oJisi.
22 | JlTabopamopHasi paboma Ne 7 dnekmpu3ayusi 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 | 232 P C6OpHUEK.
OnuHbl U nnowadu ronepeyHoeo ceyeHusi MpoeooHukKa. locnedo- pecypchl.
samesibHOE U rnapasiesibHoe coeQUHEHUSs MPO8OOHUKOS.
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 moka.
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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CamocmosimenbHasi paboma Ne 9. NocnedosamenbHoe U napari-
nienbHoe coeduHeHUe pe3ucmopos (UHOUBUAyarlbHbIe KapmoYKuU C 2/18 3
3adaHusimu)
CamocmosimenbHas paboma Ne 10.[lpumeHeHue 3akoHa AMmnepa 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
Pa3sden |l dnekmpoduHamuka (npodosnkeHue) 20 12 8 3 2 25
Tema 3.3. Anekmpuyeckuli MoK e pa3iudHbIX cpedax
JlabopamopHasi paboma Ne 11 UsydyeHue napasnsesibHO20 CO-
28 2/2 2/2 T
eduHeHUs1 NPO80OHUKO8
JlabopamopHasi paboma Ne12 HWccnedoeaHue cmeuwaHHO20
29 2/4 2/4 T
coeduHeHUs1 NPO80JHUKOS.
OnekmpoHHas nposodumocmes Memarios. SrekmpudyecKkull MoK 8
30 | ea3ax, 8 sakyyme. [lonynpogodHuku. [MpumecHasi npoeodumMocme 2/6 2/2
1071yrnpo8oOHUKOS.
Tema 3.4. MazHumHoe none.
31 MaeHnumnoe rone Bsaumodelicmeue mokos. Ceolicmea MazgHum- /8 o/a UHousudyarpb- 1-2
Ho2o ronsi Bekmop maeHumHoU UHOYKUUU. Hble KapmoyYKuU C
32 Maf:Huqublu nomok. [elicmeue Ma2HUMHOZ0 MOfsi Ha MPSIMOIU- 2110 2/6 sadaHuem
HeliHbIU Mpo80JHUK ¢ MOKOM. 3akoH Amnepa.
Paboma no nepemeweHUr0 Mpo8oodHUKa C MOKOM 8 MazgHUMHOM
33 | none. [elicmeue MazcHUMHO20 rons Ha dsuxyuwudcsi 3apsd. Cuna | 2/12 2/8 YyebHuk
JlopeHua.
Tema 3.5. AnekmpomazHumMHasi UHOyKyusi.
34 OnekmpomazHumHasi UHOYKyusi. 3aKkoH 371eKmpoMagHUMmMHOU UH- 2/14 2/10 KOHCHEKM

dykyuu. lNpasuno JleHya.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C Konnedx

[Mposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycsi 1C Konnedx




Ko iPK

KMPK BIr'AP® ®I'60OY BO «KI'TY»

ann: —23.02.01. A1, .
) MO - 23.02.01.0Y4.11.PI1 DUNBUKA C. 26/42
lMpopormkeHne
YyebHas Harpyska no y4ebHoMy nnaHy, Yyac 0 3
T obsasaTenbHasa Harpyska, 4ac = 2=
xS B T. Y. N0 BUAAM 3aHATUN | « s <o)
= ® O K ® i o 8
= Qf T @ S © [ x =
x O o & x| S e o c & &
IS = ] o S|l g I 5 m o 3
T 5 s a s Il g o © = CpenctBa HomaluHee 8 2 I3
® T Homepa 1 HanmeHoBaHWe pa3genos N TEM o g I 8=l 8¢ EE & © § o 2
2 x 5 > gal 3 s 8 8 5 S s obyyeHus 3agjaHve o = >
(= ol T Qal Kk XN 2 S > =
ST Q . = %) 3 Q © O
o ™ o < SL(% I 8 P 8 8 I < 8 ?a
TQ = oa| g8 >% =z 2 g s | 38
© o © ® " o 3 s [S)=
x o © o le) 8 m > c I
L > c = o G =<
c N =
35 Buxpeesoe anekmpuueckoe rone. CaMouHOyKyusi. OHepeausi Mae- 2/16 2/12
HUMHO20 MoJIS.
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 uHOyKuyuu.
Tabnuupl.
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, pechepamsi).
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
38 KonebaHusi. Ce0b00HbIe U 8biHYXOEHHbIE MexaHu4eckue Kosieba- 2/22 2/14 VueBHUK
Husi. [lonepeyHble u npodosbHbIE 80/HbI. XapakmepucmuKu 80JTH.
Tema 4.2. dnekmpoma2HUMHbIE Kosie6aHusl.
WNHmepHem-
lMoHsimue anekmpomaeHUMHbIX 80/H. [MpespawieHue sHepauu npu eCYDChI
anekmpomMazHuUmHbIx  KonebaHusix. [apmoHu4yeckue KonebaHusi. pecypebl.
39 ~ C | 2124 2/16 [ononHumerb- Cb6opHuk
lNMapamempsl.  ®opmyna TomcoHa. OmKpbimbil KonebamerbHbIl
KOHmMyp Hasi numepamy-
pa.
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lNepemeHHbIl mok. ConpomueneHusi 8 Uenu MNepeMeHHo20 MoK Hononkxumenns-
40 p : P u P 2/26 2/18 Hasi numepamy-
(akmueHoe, UHOYKmMUBHOe, eMKOCMHOe). pa
41 | TpaHcghopmamop 8 yenu nepeMeHHo20 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.Monosbim. [MpuHuyun 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 JlabopamopHasi paboma Ne15 UsmepeHue nokaszamensi npe 2/36 2/10 T
JIoM/IeHUs1 cmek/na.
46 | JluH3bl. [TocmpoeHus 8 rnuH3ax. @opmyra NUH3bI. 2/38 2/28
Tema 5.2. BonnHosble ceolicmea ceema.
WHmepgbepeHyusi 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.
CamocmosimenbHasa paboma Ne 15 3akoHbl ompaxeHusi u rnpesom-
° 2/8 C6opHuk
nieHus1 ceema (yanybneHue 3HaHul, pegpepamel, 00knadbl).
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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 AlHwmeliHa. MpocmpaHcmeo u epemsi crieyuasibHoU meo- o/44 2/34
puu omHocumernbHocmu. Cesidab Macchl 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. Domoaghghekm. 3akoHbl Cmosiemosa. 2/46 2/36 Y4yebHuk
YpasHeHue SliHwmeliHa 0nsi pomoagpgpekma. lNocmosiHHas [lnaH-
51 | 7P pomoathep 248 | 2/38
Tema 7.2. dusuka amoma.
Paszsumue 83211571008 Ha cmpoeHue gewecmea. 3aKOHOMepPHOCMuU 8 MpessHmauus
52 | amomHbIx cnekmpax eodopoda. HdepHass modesib amoma. Onbimbi | 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 paduoakmusHocmsb. [eneHue 2/54 2/a4 HemoHcmpayuoH-
msixenbix a0ep. LlenHas s0epHas peakyus. S0epHbIl peakmop. HbIl Mamepuarn
55 Bbuonozauyeckoe Oelicmgue paduoakmuHbIX U3nydYeHul. dnemer- 2/56 246 HemoHcmpayuoH-
mapHble Yacmuupl. HbIlU Mamepuarn
CamocmosimenbHas paboma Ne 17. [NpumeHums 3akoHbl ¢homo-
aghgpekma, meopuro 05151 orpedenieHUsI-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 Pegpepamebl,
nieHue 3HaHul, pechbepamni, Ooknaobl). CO0bLWEHUS.
CamocmosimenbHass paboma Ne 19. ®omoachgpekm. JluHelqamele
Pegpepamei,
CriekKmpbl pasnuyHbIX seuwecms M3nyyeHue iazepa -K8aHMmMo8oz2o 1/13 COOBLIEHUS
2eHepamopa. CH4emyuK UOHU3UPYOWUX U3Ty4YeHUU. ’
KoHcynbmayus 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
lNoHssimue o kocmonoauu. Pacwupsiowasicss BceneHHas. Modenb
57 - N 2/60 2/50
eopsyeli BcenernHol. CmpoeHue u rpoucxoxdoeHue [anakmuk.
Tema 8.2. 3eonroyus 38e30. lunomesa npoucxoxdeHusi Con-
He4YHOoU cucmemsbl.
58 | TepmosiOepHnbili 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
CamocmosimenbHasi paboma Ne 20 Peghepambi, doknadel no me- 1/14
me: [anakmuku
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CamocmosimenbHasi paboma Ne 21 @omoepacbuu nnaHem, cde- 115 Pegpepamesl,
J1aHHbIe ¢ KOCMUYeCKUX 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 ASHCTENH)

BeepeHne YMeHns NoCTaHOBKW Lernen AesTensHOCTW, NNaHMpoBaHUs COBCTBEHHOW Aes-
TENbHOCTU ANA AOCTWKEHNSI MOCTaBMNEHHbIX LUeneun, npeasBuaeHns BO3SMOXHbIX
pe3ynbTaTtoB 3TUX AEVCTBUIN, OPraHM3aumMm CaMOKOHTPOMS U OLEHKN NOMyYeH-
HbIX pe3ynbTaToB. Pa3suTtne cnocobHOCTU ACHO M TOYHO M3raraTb CBOW MbIC-
nn, nornyeckn o60CHOBLIBATL CBOK TOYKY 3PEHUS, BOCMPUHMMATL U aHanmau-
poBaTb MHeHusi cobeceqHVKOB, NPU3HaBas NpaBO APYroro YernoBeka Ha VMHoe
MHeHwue. Npon3segeHne namMepeHns PUNYecKUX BENNYMH U OLEHKa rpaHnLbl
norpeLuHocTen namepexun. lNpegcraBneHne rpaHvLbl NOrpeLLHOCTEN U3mepe-
HUA NPWY NOCTPOEeHUN rpadmkoB. YMEHMe BbiCKkasblBaTb rMNoTe3bl Ans 06bsc-
HeHns HabnogaeMbix SBNEeHWN. YMeHWe npegnaratb MOAenu siBneHvun. Yka-
3aHMe rpaHuy, NMPUMEHUMOCTU (DU3NYECKMX 3aKOHOB. M3noXXeHne OCHOBHbIX
MONMOXEHU COBPEMEHHON HayyHOW KapTuHbl Mupa. [NpuBegeHve npumepos
BMMSHNS OTKPbITUIA B (OU3MKE Ha MPOrPecc B TEXHUKE U TEXHOMNOMMM NPOn3BOa-
cTBa. Vicnonb3oBaHve MHTepHeTa ans novcka nHdopmaumm.

1. MEXAHUKA

KuHemaTuka lMpeacraBneHne MexaHU4ecKoro ABWXKEHUS Tena yYpaBHEHUSMU 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 CKOPOCTU OT BpemeHn. 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 M BpaliaTeribHOro ABu-
XeHun B TexHuke. [NpuobpeteHne onbiTa paboTbl B rpynne ¢ BbIMNOMHEHMEM
pasnuyHbIX coumanbHbIX ponen. PaspaboTka BO3MOXHOW CUCTEMbI AEACTBUN U

KOHCTPYKLUUN
3aKOoHbI COXpaHeHnAaA B I'IpwmeHeHme 3akOHa CoOXpaHeHua wuMmnynbCa ONA BbIYUCIIEHUA N3MEHEHNI
MeXaHUKe CKOpOCTeVI TEen npu nx B3aMMOAENCTBUSAX.

MamepeHne paboTbl CUI U WU3MEHEHME KWHETUYECKOW 3JHeprum Tena.
Bbluncnenve paboTbl  CMNT M U3MEHEHUS  KMHETUMYECKOW  SHEpruu
Tena. BbluucneHve noTteHUManbHOW 3SHeprun Ten B rpaBUTaALMOHHOM More.
OnpeneneHne  noTeHUManNbHOMW  3Hepruv  ynpyro  aedopMUPOBAHHOro
Tena no n3BecTHOM nedopmauum " YKECTKOCTHU Tena.
lMpyMeHeHMe 3akoHa COXpPaHEHUS MEXaHWYEeCKOW 3Heprum npu pacyeTax pe-
3yNnbTaTOB B3aMMOAENCTBUMA TeN rpaBUTALMOHHBIMU CUITaMU U CUnamu ynpy-
rocTu. YkasaHue rpaHuy, NPUMEHUMOCTM 3aKOHOB MEXaHUKMN.

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

M3mepeHue maccel Tena

M3mepeHue cunbl B3anmoaenctasns ten

BblunMcneHne 3HavyeHus1 cun No U3BECTHbIM 3HAYEeHUsIM Macc B3auMOLEeNCTBY-
IOLLNX TEN N NX YCKOPEHWI

BblunMcneHne 3HayeHUs1 YCKOPEHUIN 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 ConHeYHon cucTe-
Mbl

BblgeneHne B TekcTe y4eOHMKa OCHOBHbIX KATErOpun Hay4dHoOW MHAOopMaLmm

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycsi 1C Konnedx
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2. OCHOBbI MONIEKYNIAPHOWU ®U3UKU U TEPMOOUHAMUKMK

OCHOBbI  MONEKYNsipHOW
KMHETUYEeCKOoWN Teopum.
MpeanbHbI ras

BbinonHeHne 3akcnepyMMEHTOB, chyXawux Ansi 0O0CHOBaHUSA MOJSEKYNSPHO-
knHeTudeckon Teopumn (MKT). PeweHue 3agady C¢ MpUMMEHEHMEM OCHOBHOIO
YPaBHEHUS MOINEKYNAPHO-KMHETUYECKON Teopuu rasoB. OnpegeneHue napa-
METPOB BeLlecTBa B ra3000pa3HOM COCTOSIHUM Ha OCHOBaHWW YPaBHEHUS CO-
cTosIHMA mnpgeanbHoro rasa. OnpegeneHve napameTpoB BellecTBa B rasoob-
pas3HOM COCTOSIHUU U MPOUCXOOALLMX NPOLECCOB Mo rpadukam 3aBUCUMOCTU p
(T), V (T), p (V). SkcnepumeHTtansHoe uccnegosarue 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 rmnotes And o0bsCHeHUs Habnogaembix ABMEHWN. YKaszaHue rpaHu
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 M3MeHeHUA BHYTPEHHeW 3Hepruu Ten, paboTbl K
nepegaHHOro KOnn4yecTBa TennoTbl C UCMOSIb30BaHMEM MEPBOro 3akoHa Tep-
MoaMHamukn. PacuyeT paboTbl, COBEPLUEHHOW ra3oM, no rpaduky 3aBUCMMOCTHU
p (V). BeluncneHve paboTbl ra3a, CoBepLUEHHOWN NPy U3MEHEHWUN COCTOSHMSA MO
3amMKHYTOMY uukny. Beluucnenne KM npu cosepieHumn rasom paboTtbl B Npo-
Lueccax U3MEHEeHNst COCTOSIHUA NO 3aMKHyTOMY uumkny. O6bscHeHWe npuHLK-
NnoB OEWCTBUSA TENMNOBbIX MalWH. [JeMOHCTpaums ponu usmkn B CO3gaHnm u
COBEpLUEHCTBOBaHWM TENNOBbLIX ABUratenen. N3noxeHme cytn akonormyeckmx
npobnem, obycrnoBneHHbIX paboTon TennoBbiX ABUraTenen v npeanoxeHue
NyTW NX pelleHns. YkasaHvue rpaHuvL, MPUMEHUMOCTM 3aKOHOB TEPMOAVHAMUKW.
YMeHue BeCTV Auanor, BbiCMNyLIMBaTb MHEHME ONMOHEHTa, y4acTBOBaTb B ANC-
KycCuMW, OTKPbITO BblpaXaTb M OTCTaumBaTb 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
Onsa ocylwecTBneHnsa npouecca nepexofa BellecTBa U3 OOHOrO arperaTHoro
COCTOSIHUSA B ApYyroe. JKCnepumeHTanbHoe uccrnenoBaHme TENSOBbIX CBONCTB
BewecTBa. NprnBegeHne NpUMepoB KanUNMsSipHbIX ABNEHUMN B ObITy, Nnpupoae,
TexHuke. iccnegoBaHne MexaHWYecKUx CBOMCTB TBepdblx Ten. [NpumeHeHue
PU3NYECKUX NOHATUIA U 3aKOHOB B y4eOHOM MaTepuane npoeccuoHanbHOro
xapaktepa. Wcnonb3osaHne MHTepHeTa Ong noucka nHgopmaumm o paspa-
D0TKax 1 NPUMEHEHMAX COBPEMEHHBIX TBEPAbIX M aMOPdHbIX MaTepranos

3. ANEKTPOOUHAMUKA

OnekTpocTaTtuka

BbluncneHne cun B3aMMOOEWNCTBUSA TOYEYHbIX JMEKTPUYECKUX 3apsigoB. Bbl-
YMCIEHNE HaNPSPKEHHOCTU 3MEKTPMUYECKOro NoNs OAHOMO U HECKOMbKUX TOYeY-
HbIX 3NEKTPUYECKMX 3apaaoB. BelumcneHne noteHumana anekTpuyeckoro nons
OAHOIO N HECKOSbKMX TOYEYHbIX 3NEKTPUYECKMX 3apsaoB. amepeHue pasHo-
CTU noTeHumanoB. N3MepeHne 3Heprum aneKTpUYEeCcKoro nomnsi 3apsikeHHOro
KOHOeHcaTopa. BblumMcneHne sHeprum SneKkTpUYEeCcKoro nomns 3apsikKeHHOro
KoHaeHcaTopa. Pa3spaboTka nnaHa y BO3MOXHOW CXEMbl OEWCTBUIA 3KCMepu-
MEHTasnbHOro onpefeneHns 3NeKTPOEeMKOCTU KOHAeHcaTopa U ANaneKTpude-
CKOWM MpoHMLLaeMOCTH BellecTBa. [1poBegeHne CpaBHUTENBHOMO aHanuaa rpa-
BUTALMOHHOTIO M 3N1EeKTPOCTaTUYECKOro none

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

MamepeHne MOLLHOCTK anekTpuyeckoro Toka. NameperHne 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 nonynpPoBOAHUKOBbLIX
avogoB u Tpuopos. Vcnonb3oBaHue MHTepHeTa ans nomcka uHdpopmaumm o
nepcrnekTuBax pasBMTUSA MOMYNPOBOOHUKOBON TEXHUKW. YCTaHOBKA NMPUYMHHO-
CneacTBeHHbIX cBA3en. ObbsACHeHMe NpUpoAbl ANEKTPUYECKOro Toka B MeTar-
nax, anekTponurtax, rasax, BakyyMe v MosynpoBogHukax. [pumeHeHne anek-
Tponusa B TexHuke. [poBeaeHne cpaBHUTENBHOIO aHanm3a HecamocToATeNb-
HOro0 U CaMOCTOSATENBHOIO ra3oBbIX Pa3psigoB

MarHuTHble aBrneHns

MamepeHre MHAYKUMW MarHUTHOro nons. Beluncnenue cun, gencTByoWwnX Ha
NPOBOAHMK C TOKOM B MarHUTHOM none. BeluncneHne cun, AenCTBYOWMX Ha
3MeKTPUYECKUn 3apag, ABWXKYLUMIACA B MarHUTHOM none. WccnepoBaHne sB-
NeHVN 3NEeKTPOMAarHUTHOW MHAYKUUW, CaMOWHAYKUMW. BbluncneHvue aHeprum
mMarHuTHoro nomns. OB6bAcHeHMe npuHUMnNa AEenCTBUS dneKkTpoasBuratens.
Ob6bsAcHeHne nNpvHUUNa OEeNCTBUSA reHepaTopa 3neKTPUYECKoro Toka U anek-
TponsmeputenbHbix npubopoB. OB6bACHEHWE npuHUMNa [EencTBuA macc-
cnekTporpadpa, yckoputenen sapshkeHHbix yacTtud. O6bsAcHeHue ponu mar-
HUTHOTO Mons 3emnun B XW3HW pacTeHWNn, KMBOTHbIX, Yyenoseka. [pusegexHve
NPMMEPOB NPaKTUYECKOro MPUMEHEHMNS N3YYEHHbIX SBMEHWNIA, 3aKOHOB,

npubopos, ycTpoiicT. MpoBedeHWe CPaBHUTENBHOIO aHanM3a CBOWCTB 3Mek-
TpOCTaTUYECKOro, MarHUTHOIO U BUXPEBOro anekTpuyecknx nomnein. O6bsAcHeHNe
Ha NMpUMepe MarHUTHbIX SBMEHWUI, novyemy hU3nKy MOXHO paccMmaTpuBaTb Kak
MeTaanCLUNIIVHY.

4. KOJIEBAHUA U BOJTHbI

MexaHundyeckne koneba-

HUA

VMccnenosaHue 3aBMCMMOCTU nepuoaa konebaHuin mateMaTu4eckoro MasiTHUKa
OT ero AfuHbI, Maccbl U amnnuTyabl konebaHuin. ViccnegoBaHne 3aBUCUMOCTU
nepuoa konebGaHwui rpysa Ha MpyXuHe OT ero Macchbl W XXECTKOCTU MPYXMHbI.
BbluncneHve nepuoga konebaHuii MaTemMaTUHeCcKoro 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 NpeabsBnATb MHOpMa-
LU0 B COOTBETCTBUM C NOCTaBMEHHbIMK 3adadyamu. MNprueeneHe npumepos aB-
ToKkonebGaTernbHbIX MeXxaHU4Yeckux cuctem. [NpoBedeHne Knaccudukauum Komne-
6aHun

Ynpyrue BOMHbI

MN3amepeHne ANWHbLI 3BYKOBOW BOIMHbLI MO pe3ynbTaTam HabnogeHuin nHtepde-
peHLMN 3BYKOBbIX BONH. HabnogeHne 1 o6bsACHEHNe ABNEHUIA MHTEpdepeHLn
N OndpakumMm mexaHudeckux BonH. lMpencrtaeneHve obnacTtei 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 sBNEHUs SNeKTpUYecKoro pe3oHaHca B nocriefosaTenb-
How uenu. lNMpoBegeHne aHanorun mexay U3n4eckumMu BennuvmMHamm, xapakre-
PU3YIOLLUMWN MEXaHUYECKYIO U 3MEKTPOMArHUTHy0 konebaTernbHble CUCTEMbI.
PacyeT 3Ha4yeHnin cunbl TOoKa U HaMpsXXeHUs Ha dneMeHTax Lenn nepemMeHHoro
Toka. WccnegosaHne npuHUMNa AevcTBus TpaHcdopmatopa. WccneposaHue
npuHUMNa OencTBus reHepartopa nepemMeHHoro Toka. cnone3osaHne VHTepHe-
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

OcyLIJ,eCTBJ'IeHI/Ie pagunonepengayn wn pagunonpunemMa. WcecnenoBsaHne CBOWCTB
ANEKTPOMarHnNTHbIX BOJIH C NMOMOLbIO MOBUITbHOrO Teﬂe(bOHa. Passutne ueH-
HOCTHOIO OTHOLWUEHUNA K n3dydaeMbiM Ha ypOKax (*)VI3VIKVI ob6bekTam n ocBavBae-
MbIM Bugam gesitenibHoctn. O6bsicHeHMe npuHUnnuanbHOro 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 OTPAaXEHUS U NpenoMreHus ceeta npu pe-
weHnn 3agady. OnpegeneHne cnekTparnbHbIX rPaHuL, YyBCTBUTENBHOCTU Yero-
BEYECKOro rnasa. YMeHue ctpoutb m3obpaxkeHus npegmeToB, AaBaeMmble fvH-
3amu. PacyeT paccTosHusa OT NuH3bl A0 M3obpaxeHus npegmeTta. PacyeT ontu-
Yeckon cunbl NuH3bl. N3mepeHue okycHOro pacctosHus nuH3bl. McnbitaHue
MogJernen MMKpOCKoNa 1 Teneckona

BonHoBble CBOMCTBA
cBeTa

HabniogeHve SBneHust uHTepdepeHLMn 3NeKTpoMarHuTHeIX BOrH. Habnoaexve
ABMNeHVs Andpakuum anekTpoMarHMTHbIX BOMH. HabniogeHne asnexus nonsapu-
3auUMM 9MEeKTPOMarHUTHbIX BOSH. M3amepeHne OnvHbl CBETOBOW BOMHbLI MO pe-
3ynbTatam HabnogeHus aBneHns nHtepdepeHummn. HabnoaeHve seneHns gu-
dpakuun ceeta. HabnogeHue aBneHus nonspusaumm n gucnepcun ceeta. lo-
WCK pasnuyuMm u cxoacTBa Mexay AnPakuMOHHbIM U AWCMNEPCUMOHHBIM CrekK-
Tpamu. [prBegeHne NpUMepoB NOSIBNEHMS B NPUPOAE U NUCMOMb30BaHWS 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 SHEPINN IMEKTPOHOB MNpU POTOINEKTPMUYECKOM 3 heK-
Te. OnpegeneHue paboTbl BbIXxoAa 3MeKTpoHa Nno rpadouky 3aBUCUMOCTU MaKCU-
ManbHOW KMHETMYECKOW 3HepPrun oTOINEKTPOHOB OT YacToTbl cBeTa. Mamepe-
HMe paboThbl Bbixofa anekTpoHa. NMepeuyncneHne npubopoB yCTAHOBKW, B KOTO-
pbiX NpuMeHsieTca 6e3 UHepLUMOHHOCTb oToadbdekTa. OB bsICHEHNE KOPMYCKY-
NAAPHO-BOSTHOBOrO AyanuamMa cBOWCTB pOTOHOB. OBbACHEHME PONM KBAHTOBOM
ONTWKM B pa3BUTUN COBPEMEHHON PU3UNKM

dusnka atoma

HabntogeHne nuHenyatbix CnekTpoB. PacyeT 4acToThl M AfMHbI BOSHBI UCMYC-
Kaemoro cseTa npu nepexoge atoma Bogopoda M3 OAHOro CTauuoHapHOro co-
ctosHua B gpyroe. O6bsCHEHME NPOUCXOXOEHUST NIMHENYATOrO CnekTpa atoma
BOOOPOAA U pasnuyunsg niMHenyaTbiX CNeKTPOB pasnnyHbIX ra3oB. ViccrnegosaHve
nvHenyaTtoro cnektpa. Wccneposawve npuHuMna paboTbl MOMWHECLEHTHON
namnel. HabnogeHne n 06bsACHEHWE NpuHUMNa genctens nasepa. MNpreegeHue
NpUMepoB UCMNOMb30BaHMSA fa3epa B COBPEMEHHOW Hayke U 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. OnpegenexHve 3apsida U MaccoBOro YMcna aToOMHOro sagpa, Bo3-
HMKalLWero B pesynbTaTe paguoakTMBHOIO pacnaga. Beluncnenve aHepruw,
ocBOOOXOalLWeNca nNpyv paguoakTuBHoM pacnage. OnpegeneHne npogykToB
saepHon peakuumn. BelumcneHvne sHeprum, ocBoboxparollencs npu sSaepHbIX
peakuuax. NoHUMaHue npenmyLecTB U HeLOCTaTKoOB UCMONb30BaHUSE aTOMHOM
3HEPIMM U NOHU3UNPYIOLLMX U3MNYYEHUA B MPOMBILUNEHHOCTN, MeauuuHe. Aano-
XEeHMe CyTW 3KOoMormyecknx npobnem, CBs3aHHbIX C BUoNornyeckum aencTememM
paanoakTMBHBLIX u3nyveHun. NposegeHne knaccudukaumm anemMeHTapHbIX Ya-
CTUL MO X PU3NYECKMM XapakTepucTukam (Macce, 3apsiiy, BPEMEHU XU3HWU,
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 ONA OOCTWXKEHUSA ycnexa B Jiobom
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 3Be3gamu, JlyHom u nnaHeTamu B Teneckon. HabniogeHwe
COMHEYHbIX NATEH C NMOMOLLbIO TEefecKona 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 COBpeMEHHON nHdopmMaLmm 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, OCBOGOXAAlOLLEeNCs Npu TepMOSAEPHbIX peakuusx.
dopmynvpoBka NpobneM TepmosiaepHoit aHepreTukn. OBbsiCHeHWEe BRUSHUSA
COJIHEYHOW aKTMBHOCTU Ha 3emrio. MNMoHUMaHWe ponn KOCMUYECKUX UccrnenoBa-
HWIM, UX HAY4YHOTO N SKOHOMMUYECKOTO 3HaueHus. O6CyxaeHne COBPEMEHHbIX M-
notes o NpoucxoxaeHnn ConHeYHon cUcTeMmsl

8. OCHOBbI CMELMANBHOU TEOPUU OTHOCUTENBHOCTU

OcHoBbI crneyuanbHon
TEOPUN OTHOCUTESTIBHOCTU

Ob6bscHeHne 3HauymMmocTu onbiTa MawkenbcoHa- Mopnu. ®opMynupoBaHue no-
ctynatoB. Ob6bsAcHeHVe adpekTa 3ameaneHuss BpeMeHn. PacyeT sHeprum no-
KOsi, MMynbca, aHeprum cBoboaHON YacTuubl. BeipaboTka HaBbIKOB BOCMPUHK-
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 nabopaTtopHbIn «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 Ans namepeHnsa AnvMHbl CBETOBOMW BOJSIHbI ¢ HABOPOM ANPPaAKLNOHHBIX
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»

— JlabopaTopHbIi 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 geMoHcTpaLMOHHas

— [Mpnbop onsa geMoHCTpaumu AaBneHnst BHYTPU XULOKOCTH

— Tpybka ona 4eMoHCTpaunm KOHBEKLNN

— [urpomeTp NCMXpPOMeETPUYECKUI

— lpunbop ons geMoHCcTpaunn oaBneHNsa BHYTPU XXUAKOCTU

— [Npubop ons AemMoHcTpauun TenIONPOBOLHOCTY Ten

— [Mpnbop onNsa AeMOoHCTpaL My ra3oBblX 3aKOHOB

— TpybGka ons 4eMoHCTpaunmn KOHBEKLUUN B XXNOKOCTH

— [Mpnbop onsa npeBpaLleHns CBETOBOW SHEPrnm

— 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 ANNEKTPOMAarHMTHbIX BOJTH

— 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.MOCTOSAAHHBIN TOK. ANeKTpu4ecKoe HanpsxeHme

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 anekTpuyeckune konebaHna. KonebatenbHbln KOHTYP
17BbIHY>XOEHHbIE 3NEKTPOMArHMTHbIE kKonebaHus

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

21.MpsamonuHerHoe amxeHne OcHoBHble dopmynbl CBO6ogHOE NageHne
22 .InHamuka. BTOpon 3aKOH HbHOTOHA

23.[1BmxeHune Ten nog AeUCTBMEM CUIbl TSXKECTHN

24 .3aK0Hbl COXpaHEHUs1 B MEXaHUKe

HarnsgHble nocobus:

Mogenb asuratens (nabopatopHas)

Mopenb asuratensi BHyTPEHHEro CropaHus

Mogenb «Kpuctannuyeckas peLueTka rnoBapeHHon conmn»

Mogenb «3NEKTPOMarHMTHOro pene»

Moaenb Ans AeMOHCTpaUMiA NIMHUIA 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. JluHabl. (Il pasgen)
— JnekTpomarHuTHble konebanus. (Il pasgen).
— OnektpomarHutHble BonHsbl (Il pasgen).

— KeaHTtoBble siBneHus (IV pasgen).

— Wanyyenns n cnektpsl (IV pasgen).

— OneKTpu4ecknin TOoK B pasHbIX cpegax

MynbTumeguiHoe obopyaoBaHue: NepcoHasrbHbIN KOMMNbIOTEP.

MporpammHoe obecnedeHune: Microsoft Volume Licensing Service Center, Kog co-
rmaweHus V9002148, c¢ 30.06.2016 no 30.06.20222; JIMLEH3NOHHLIN cepTudmkaT
Ne17EQO-200318-123656-303-2678 Kaspersky Endpoint Security 055 6usHeca — Pacuwu-
peHHbIt Russian Edition ¢ 18.03. 2018 no 26.03.2022.

PEKOMEHOYEMAA NUTEPATYPA
Ona ctyaeHToB:

1. [OmwutpueBa B.®. dusmka gna npodeccui n cneumanbHOCTEN TEXHUYECKOro
npoduns: yuebHuk onsa obpasoBaTenbHbIX ydpexaeHun cpeq. npod. obpasosaHmnsa. — M.,
2017.

2. JloreuHeHko O.B. dusumka: y4ebHUK [OnekTpoHHbIN pecypc]. — Mockea: KHoPyc,
2019. — on-line

3. 2. Amutpuesa B.®. dusmka gna npodeccun n cneynanbHOCTEN TEXHMYECKOro
npocduns. COopHuUK 3agad: y4ed. nocobme ansi obpasoBaTenibHbIX YyYpexneHun cpea.
npod. obpasosaHus. — M., 2017.

3. OmutpueBa B.®., Bacunbes J1.. dusmnka ona npodeccunt n cneumanbHOCTEN
TexHuyeckoro npoduns. KoHTponbHble maTepuanbl: yyeb. nocobus ana yudpexgeHuin
cpen. npod. obpasosaHna /— M., 2017.

4. OmutpueBa B.®. dusuka ana npodeccnin 1 cneumanbHOCTEN TEXHUYECKOro
npoduns. JlabopaTopHbIi NpakTUKyM: yd4eb. nocobust ons ydpexaeHun cpeq. npod. ob-
pasoBaHusa / B.®.Oumutpuea, A. B. Kopxyes, O. B. MyptasmHa. — M., 2017.

5. Tpodumosa T. N., dupcos A. B. dusuka ona npodeccnin n crieumnanbHOCTEN
TEXHUYECKOro U eCTECTBEHHO-Hay4YHoro npodunen: Pewenuns 3aga4y. — M., 2017.

JlorBnHeHko O.B. ®usmka: yyebHMK [OnekTpoHHbIM pecypc]. — Mocksa: KHoPyc,
2019. — on-line
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PbimkeBuy, A. T. ®usuka: 3agavHmk 10-11kn. [Tekct] : yyebGHoe nocobue / A. 1.

PbiMkeBuu. - 23-e n3a. - Mocksa : [Jpoda, 2019

Ona npenopaBaTtenen:

1. KoHctutyuma Poccuiickon degepaumm (NpMHATa BCEHAPOAHbLIM rofiloCOBaHNEM
12.12.1993) (c y4eTOM MOMpPaBOK, BHECEHHbIX heaepanbHbIMU KOHCTUTYLIMOHHBIMU 3aKo-
Hamn P® o nonpaskax kK KoHcTuTyuun P® ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-
®K3) // C3 P®. — 2009. — Ne 4. — CT. 445.

2. ®epepanbHbit 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-®3, ot 02.07.2013 Ne 170-d3, 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-d3, ot 04.06.2014 Ne 148-93, c
n3M., BHeceHHbIMU PefepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-93) «O6 obpasoBaHuu
B Poccunckon degepauum».

3. T[pukasz MuHuctepctBa obpasoBaHus n Haykm PO «O6 yTBepxaeHun cene-
panbHOro rocyaapcTBeHHOro obpasoBaTenibHOro ctaHgapTa cpeaHero (MonHoro) obuero
obpasoBaHusa» (3apernctpupoBaH B MuHiocte P® 07.06.2012 Ne 24480).

4. T[pukas MnHobpHaykm Poccum ot 29.12.2014 Ne 1645 «O BHECEHUN U3MEHEHWNI
B lNpuka3s MuHuctepctea obpasoBaHus u Hayku Poccuiickon ®eagepaumm ot 17.05.2012 Ne
413 “O6 yTBepxaeHUn hegepanbHOro rocygapcrBeHHoOro obpasoBaTtenbHOro craHgapTta
cpegHero (nonHoro) obuiero obpasoBaHus”».

5. Tpukas MuHuctepctea obpasoBaHuss u Haykm PO ot 31 gekabpss 2015 r. N
1578 "O BHECEHUU N3MEeHeEHNN B deaeparnbHbIn rocy4apCTBEHHbIN
obpasoBaTenbHbli  CTaHOApT cpedHero obuwero obpasoBaHUs, YTBEPXKOEHHbIN
npukasoMm MuHuctepctBa obpasoBaHusa n Hayku Poccuinckon depepaumm oT 17 mas
2012 r. N413"

6. [Mncemo [enapTtameHTa rocygapCTBEHHOW NOMAUTUKM B cdpepe NoAroToBKU pa-
6oumnx kagpos 1 AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHgauumn no
opraHu3auum nonyyeHus cpegHero obuiero obpasoBaHus B npegenax ocBoeHus obpaso-
BaTenbHbIX Nporpamm cpegHero npodeccnoHansHoro obpasoBaHua Ha 6ase OCHOBHOMO
obuiero obpasoBaHna ¢ y4eTom TpeboBaHun denepanbHbiX rocyaapcTBEHHbIX 06pa3oBa-
TenbHbIX CTAaHOAPTOB M Nony4YaeMoun npodeccmMm unu cneumanbHOCTU cpegHero npodec-
CMOHanbHOro obpasoBaHNAY.

7. lNpumepHas ocHoBHas obpasoBaTenbHas nporpamma cpegHero obuwero
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obpasoBaHusa, opobpeHHass  pelwweHvem  dedepanbHoro  y4ebHO-MeToaMyeckoro
ob6beanHeHus no obuemy obpasoBaHuto (MpoTokon oT 28 ntoHs 2016 1. Ne 2/16-3).

8. ®epepanbHbin 3akoH OT 10.01.2002 Ne 7-®3 «O6 oxpaHe okpyxatowen cpe-
abl» (B ped. ot 25.06.2012, ¢ uam. o1 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

MHTepHeT- pecypchl:

1. www.fcior.edu.ru (PenepanbHblii LEHTP WUHOPMALNOHHO-0Opa3oBaTENbHbIX

pecypcoB).

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

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

4. www.globalteka.ru (fnobanteka. mobanbHas GubnMoTeka HayudHbIX pecyp-

coB).

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

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

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

4ecTBO, 3PPEKTUBHOCTD).
8. www.ru/book (3nekTpoHHas 6ubnuoTtevHas cuctema).

9. www.alleng.ru/edu/phys.htm (O6pa3soBaTtesnibHble pecypcbl MIHTepHeTa — Pu-

3uKa).

10. www.school-collection.edu.ru (EanHasa konnekumst umdpoBbix obpasoBaTesb-

HbIX PECypCcoB).
11. https//ffiz.1september.ru (y4ebHo-meTOoaMYeckas raseta «Pusunka).

12. www.n-t.ru/nl/fz (Hob6enesckne naypeatbl No pusnke).

13. www.nuclphys.sinp.msu.ru (AgepHas dpusnka B UHTepHeTe).

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

15. www.kvant.mccme.ru (Hay4HO-MONyNSpHbIA PU3MKO-MaTEMaTUYECKUIA XKYpPHAr

«KBaHT»).

16. www.yos.ru/natural-sciences/html (ecTecTBEHHO-HayYHbIV XypHan Ansi MOso-

aexun «lMyTb B HayKy»).
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9 NNAHUPYEMBIE PE3YINbTATbI U3YYEHUA YYEBHOIO NMPEOMETA
KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUS Y4eOHOW AUCLUMNIIMHBI OCYLLECTBNSET-

Cd npenogaBarterieMm B npouecce npopeaeHnAa TeCtmpoBaHnA, a Takke BbINMOJIHEHUA O6y-

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

XYTOYHOW aTTecTauuu.

Pe3ynbTatbl 06y4YeHuUsi

MpeameTHbIE

MeTanpeameTHble,
JFINYHOCTHbIE

®dopMbl U METOAbLI KOHTPONSA U OLIEHKU pe-
3ynbTaToOB 06Yy4eHusi

CwMmbICcn noHATMI: dusmyeckoe sBreHue, 3a-
KOH, rmnoTesa, Teopus, BELLEeCTBO, Nnosne, Bos-

Onpoc
nMCbMEHHasi NMPOBepKa, TECTUPOBaHME, NPOBepKa

(MHOvBMayanbHLIN, PPOHTanbHbLIN),

3HaHW CaMOCTOATENbHO OLieHMBaTb WHAOP-
mauuio, cogepalllytocs B cooblueHnax CMU,
WHTepHeTe, Hay4YHO-MOMYMNAPHBLIX CTATbAX.

Ha, POTOH, aToM, aTOMHOe SApPO, NnaHeTa, OK1-9 BbINOMHEHNSA BHEayaWTOPHOW CaMOCTOATENbHOW

3Be3ga, ManakTuka; paboTbl; 9K3aMeH.

CMbICnT  PM3NYECKMX BENNYUH:  CKOPOCTb, Onpoc (MHOMBMaYanbHbIN, bpoHTanbHbIN),

YyCKOpEeHWe, Macca, cuna, UMMynbC, 3Heprus, OK 1-9 MUCbMEHHas npoBepka, TeCTUpOBaHMe, NpoBepka

Temneparypa, 3apsg v Ta. BbINOMHEHNSA BHEayAWTOPHOW CaMOCTOATENbHOW
paboTbl; 9K3aMeH.

Cwmbicn m3nYecKknx 3akoHOB: «MexaHukny, Onpoc (MHanBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-

«TepMmoguHamukny, «ONEKTPOANHAMUKNY, OK 1-9 MEHHasi nNpoBepKa, TeCTMpOBaHWe, NpPoBepKa Bbl-

«KBaHTOBOWN PU3NKMY; NOMHEHNS CaMOCTOATENbHON paboThl; 9K3aMeH.

Bknag poccuicknx u 3apyBexHbIX Y4YeHbIX, Onpoc (MHOMBMaYanbHbIN, bpoHTanbHbIN),

OKasaBLUMX Haubornbluee BNUsSHWE Ha pa3Bu- NMCbMEHHasi MpoBepka, TECTUPOBaHNE, NPoOBepKa

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

OcCBO€EHHbIe YMEHUA:

OnwncebiBaTb M 06BACHATL (huanyeckue siBne- OK 1-9 JdemMoHcTpauns, uvHAMBUAYyanbHOE BbINOMHEHWE

HMS 1 CBOWCTBA TEr,; 3ajaHUi; 9K3aMEH.

MpuBoaUTL NpUMeEpPbI NPaKTUYECKOrO MUCMOMb- OK 1-9 KoHTpomnb BbLINOMHEHUS CaMOCTOSITENbHBIX 3ada-

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

OTnnyatb rmnoTesbl OT Hay4YHbIX OTKPbITUN; Onpoc (MHavBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-

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

NOMHEHNS CaMOCTOATENbHON paboThl; 9K3aMeH.

MpUMEHATbL NOMyYeHHblE 3HaAHWA ANS pelle- OK 1-9 KoHTpomnb BbLINOMHEHUS CaMOCTOSITENbHBIX 3ada-

HMSA bU3nYecknx 3agav; HWIA; 9K3aMEH.

Onpepensite xapaktep uanyeckoro npouec- 0K 1-9 Onpoc (MHaMBuAyanbHbIA, OPOHTANbHLIN), NUCH-

ca no rpadwmky, Tabnuue, dopmyrne; MeHHas NpoBepKa, TeCTUpoBaHWe, 3K3aMeH.

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

LMOHHOe obopyaoBaHue; Tbl; 9K3aMEH.

M3amepaTtb psag pmsmyeckux BenuYuH, npeg- Onpoc (MHAMBMAYanbHbIA, OPOHTanbHbLIN), pabo-

CTaBnsAsi pe3ynbTaTbl UBMEPEHUS C Y4ETOM UX OK 1-9 Ta Ha UHTEPAaKTUBHbIX 3aHATUAX, 9K3aMEH.

NOrpeLLUHOCTEWN;

[enaTb BbIBOABI HA OCHOBE 3KCMepUMeHTanb- Onpoc (MHavBuAyanbHbIA, OPOHTaNbHbLIN), NUCH-

HbIX AaHHBIX; MEeHHas NpoBepKa, TeCTUpOBaHWe, NpoBepKa Bbl-

OK 1-9 NOMHEHUS  BHeayAUTOPHbLIX  CaMOCTOSATENbHON

paboThbl; paboTa Ha WHTEPAKTUBHbLIX 3AHATUSAX,
9K3aMEH.

VMcnonb3oBaTb MNpUOBPETEHHble 3HaHUS U Onpoc (MHOuBMAYanbHbIA, OPOHTaNbHbLINA), NUCb-

YMEHUSI B NPaKTUYECKON AEeATENbHOCTU U MNo- MeHHasi NpoBepKa, TeCTUpPOBaHWEe, NPOBEPKa Bbl-

BCEHEBHOMN XW3HW: NOMHEHVS  BHEayaWTOPHbLIX  CaMOCTOATENbHOWN

a) anga obecneyeHns 6€30NacHOCTU Xu3Heae- paboThbl; paboTa Ha WHTEPAKTUBHbLIX 3AHATUSX,

ATENbHOCTY, OK 1-9 9K3aMeEH.

6) OUEHKN BIUAHUS Ha OpraHu3M YeroBeka u

Opyrue opraHuaMmbl 3arpsi3HEHNsi OKpy>KatoLemn

cpensl,

B) pauMoHanbHOro MpUPOAONONb30BaHNUA

3aLUMTbl OKpYKatoLLEl cpeabl

BocnpvHumaTb M Ha OCHOBE MOMYYEHHbIX OK 1-9 Onpoc (MHaMBuAyanbHbIA, OPOHTaNbHbLIN), NMUCH-

MeHHasi NpoBepKa, TECTUPOBaHWE, NPOBeEpKa Bbl-
MOSTHEHNS CAMOCTOSITENIbHOM PaboThl; 3K3aMeH.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Komnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsawemycsi 1C Konnedx
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