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MOACHUMTEJIbHAA 3ATNMNCKA
Pabouyas nporpaMma 06Lle06pa3oBaTe/lbHON YY4EOHOW AUCUMNAUHBI «PU3MKa» npeAHa3Ha-
yeHa [AN19 M3yYeHUs (U3NKM B MPOGeCCUOHabHbIX 006pa3oBaTe/lbHbIX — OpraHu3aumsx,
peanunsyroLmMx 0bpas3oBaTesibHyt0 Nporpammy cpegHero o6uiero obpasoBaHMsi B npegenax
OCBOEHMSI OCHOBHOWN MNpOecCMOHanbHOM 0bpa3oBaTeNibHOM nporpaMmmbl CMO Ha 6Gase
OCHOBHOro o6uiero o6pasoBaHWs NpWM MOAFOTOBKE  CMeUValIuCcToB  CpPedHero  3BeHa
TEXHUYECKOro npoguns.

CofiepxxaHue nporpaMmMbl «Pur3nka» HanpasieHO Ha AOCTUXKEHME CNefytowmX Lenen:

* OCBOEHWE 3HaHWUI 0 (hyHAAMeHTaNbHbIX (DU3NYECKMX 3aKOHAX M NPUHLUMNAEX, NeXxalymx
B OCHOBE COBPEMEHHON (DM3NYECKOM KapTUHbI MUpa; Hanbosiee BaXKHbIX OTKPLITUAX B
061acT  (hM3MKK, OKasaBLUMX OMpefenstowiee BAUAHME Ha pPasBUTUE TEXHUKU W
TEXHOMOIMKN; METOAAaX HayYHOro NMO3HaHWA NPUPOAb;

* 0OBflafieHNe YMEHUSMU MPOBOAUTL HabMKOAEHUS, MNaHMPOBATb WM BbIMOMHATL 3KCMe-
PUMEHTbI, BblABUIaTb rMMNOTe3bl YU CTPOUTL MOAENN, MPUMEHATb MOJyYEHHbIE 3HAHUSA
no (u3nke AN 06BACHEHMS Pa3sHOOOPasHbIX (U3NYECKUX SBMEHWIA U CBONCTB Be-
LWeCTB; MPaKTUYeCKM MCNOMb30BaTb (M3NYECKME 3HAHMS; OLEHMBATb AOCTOBEPHOCTb
eCTECTBEHHO-HAY4YHOI MH(opMaLuK;

* pasBuUTME MO3HaBaTe/IbHbIX MHTEPECOB, UHTENNEKTYa/lbHbIX U TBOPYECKUX CMOCOOHO-
CTeil B mpouecce NPMOBPETEHNA 3HAHWUIA N YMEHWIA NO (IM3NKe C UCNO/b30BaHNEM pas-
NMYHBIX UCTOYHNKOB MH(OPMaLMK U COBPEMEHHbLIX MH(OPMALNOHHBIX TEXHONOTUIA;

e BOCMMTaHWe YOEXAEHHOCTM B  BO3MOXHOCTM MMO3HAHUS  3aKOHOB  NPUPOAbI,
MCMONb30BaHMSA JOCTUKEHWNIA (IU3NKM Ha 61aro pasBUTUSA YeN0BEYECKOW LMBUAM3ALNN,
HeoOX0AMMOCTM COTPYAHMYECTBA B MpOLECCE COBMECTHOrO BbINOMHEHUA 3ajau,
YB&OKUTE/IbHOFO OTHOLUEHMS K MHEHWIO OMMOHEeHTa Mpu  06CYXXAeHUM npobem
eCTECTBEHHO-HAy4YHOr0 COAEepPXXaHUs; TFOTOBHOCTM K MOPaSbHO-3TUYECKON OLEHKe
MCMOMb30BaHNSA HayUHbIX [OCTMXKEHWI, 4yBCTBA OTBETCTBEHHOCTW 3a 3aluTy
OKpYy>XXatoLLeli cpegpl;

* 1ICNONb30BaHMe NPUOBPETEHHBIX 3HAHWUIA Y YMEHWIA AN PeLLeHNs NpakTUYecKnx 3agad
NMOBCEAHEBHOM XKWM3HKW, o0b6ecrneyeHUss 6Ge30MacHOCTU COBGCTBEHHOM >KM3HKU, pa-
LMOHA/IbHOTO MPMPOAOMNO/b30BaHMSA M OXPaHbl OKPYXXKaloLel cpefdbl U BO3MOXHOCTb
NMPUMEHEHMSA 3HAHMI NPW pelleHnMn 3aday, BO3HUKaKLWMX B nocneayrollen npodec-
CUOHaNbHOW AeATENbHOCTMW.

B nporpammy BKIHOYEHO COAepXXaHWe, HarpaBfieHHOe Ha (PopMUpOBaHWE Yy CTYAEHTOB

KOMMNETEHUWA, HEOOXOAMMbIX [ANSi Ka4yeCTBEHHOro ocoeHusi MMCC3 Ha 6a3e OCHOBHOIMO
06LLero o6pa3oBaHuUsi ¢ NONyYeHNEM CpeHEro 06LLero obpasoBaHus.

OBLAA XAPAKTEPUCTUKA YUEEHOW ANCUNMINHBI «dUSNKA»

B ocHoBe yuebHOlU AMCUMNAUHBI «DU3MKa» NEXUT YCTaHOBKA Ha (POpMUpOBaHME Y
06y4aeMbIX CMCTeMbl 6a30BbIX MOHATUA (PU3VKM W NPeACcTaBNeHUIA O COBPEMEHHOW (PU3M-
YECKOI KapTMHe MUpa, a TakXKe BblpaboTKa YMeHWIn NPUMEHATb (DM3NYECKMEe 3HAHUSA KaK B
NPotheccnoHaNbHOW AeSTeNbHOCTU, TaK U ANS PELLEHNS XKU3HEHHbIX 3a4au.

MHorve nonoxeHus, passrBaeMble (HM3MKOIN, pacCMaTpPMBAIOTCS KaK OCHOBA CO3[aHuA U
MCMONb30BaHMS MHPOPMALMOHHbBIX N KOMMYHUKaLMOHHbLIX TexHonoruin (MKT) — ogHoro u3
Hambonee 3HaYMMbIX TEXHOIOTUYECKNX JOCTVXKEHWI COBPEMEHHOW LMBUAN3ALNN.

du3mka faet KAY K NMOHUMAHUIO MHOTOUYMCNEHHbIX SBMIEHWUI U NPOLECCOB OKPYXXato-
wero mupa (B €CTEeCTBEHHO-Hay4HbIX 06/1aCTAX, COLMONOrnM, 3KOHOMUKe, A3blke, NUTepa-
Type n gp.). B gu3snke popmupytoTcsd MHOrMe BUAbI AeATENbHOCTU, KOTOPble UMEKT MeTa-
npeaMeTHbIA XapakTep. K HUM B NepByt0 oyepedb OTHOCATCA: MOAENMPOBaHME O6bEKTOB U
MPOLECCOB, MPUMEHEHME OCHOBHbIX METOAO0B MO3HaHWS, CUCTEMHO-UH(OPMALMOHHbIA
aHanu3, (opmynMpoBaHWe rUMoTe3, aHaM3 WU CUHTE3, CpaBHEHWe, 0006LLeHMe, cucTema-
TU3auus, BbISIBNIEHWE MNPUUYUHHO-CNEACTBEHHbLIX CBSi3el, MOWUCK aHasioros, Ynpas/ieHue



o6bekTaMun 1 npoueccaMmu. VIMEHHO 3Ta AucUMNAMHA NO3BONAET MO3HAKOMUTL CTYAEHTOB C
Hay4HbIMW MeToJaMMW MO3HaHWSA, HayuuUTb WX OTANYaTb TUMNOTE3y OT TEeopuW, Teoputo OT
3KCNepUMeHTa.

Pur3MKa MMeeT 04eHb 60/bLLOE Y BCEBO3pacTatoLee YNCIO MEXANCLMUNINHAPHBIX CBA3EN,
NnpuYemM Ha YPOBHE KaK MOHATUMAHOrO annapara, Tak W WHCTpymMeHTapus. CkasaHHoe
MO3BONAET paccMaTpuBaTb (PU3MKY KakK MeTagucuunInHy, Kotopas npeaocTaBnseT Mex-
ANCUUNINHAPHBIN A3bIK 415 OMUCAHNA Hay4YHOW KapTUHbI MUpa.

dur3nka ABNAeTCA CUCTEMOOOPA3YIOLWNM (haKTOPOM A1 eCTECTBEHHO-HAYYHbIX Y4YeOHbIX
NnpeAMeTOB, MOCKOJIbKY (PU3NYECKMEe 3aKOHbl /IeXKaT B OCHOBE COAEpXKaHus Xumuu, 6uo-
noruu, reorpauu, acTpoOHOMUW W CneumanbHbIX AUCUMNANH  (TEXHUYECKas MeXaHuKa,
3NEKTPOTEXHMKA, 3NEKTPOHMKA U Ap.). YuebHas gucuunavHa «Pusmka» Co34aeT YHU-
Bepca/ibHYyl0 6a3y AN U3yuyeHus 06LenpodecCoHaNIbHbIX U CneunanbHbIX AUCLUUMIIH,
3aKnafgblBas (PyHAAMEHT ANs NocnefyroLlero obyyeHns CTyAeHTOB.

O6nafas NOrMYecKoi CTPOMHOCTBLIO M ONKMPasiCb Ha 3KCNepUMeHTaNbHble (haKTbl, y4yebHas
ancumnanHa «®usmka» opmMupyeT y CTyAeHTOB MOAMHHO Hay4YHOe MUPOBO33peHue. du-
3MKa ABMIIETCA OCHOBOW YUeHMs 0 MaTepuasibHOM MUpe 1 pellaeT npobaembl 3TOro Mupa.

TeopeTnyeckue cBefieHMs N0 PU3NKe AOMOSHAKTCA AeMOHCTpaLMaMK 1 1abopaTopHbIMM
paboTamu.

N3yuyeHne o6uleobpa3oBaTeNbHON Y4YeOHOM AUCUMNAUHBI  «DPU3MKa»  3aBeplLUaeTcs
noABeLeHNeEM UTOroOB B (hOpMe 3K3aMeHa B paMKax NPOMEXYTOYHOW aTTecTaumn CTy[eHTOB
B npotiecce ocsoeHud MMCC3.

MECTO YYEBHOW ANCUUMNNHBI B YYEEHOM M/IAHE

YuebHas gucumnanHa «dusmnka» ABAseTcs yyebHbIM MNpeaMeToM Mo Bblbopy M3 061-
3aTeNbHOW NpeaMETHON 06nacTn «EcTecTBeHHble Haykm» PIOC cpegHero obulero obpa-
30BaHMs.

B npodeccnmoHanbHbIX 06pa3oBaTeflbHbIX  OpraHM3auuax, peanusylowmx o06pas3osa-
TeNbHYK NporpaMmMmy cpegHero obuiero obpasoBaHus B npefenax ocsoeHns MMCC3 Ha 6a3e
OCHOBHOIO 06wero o6pas3oBaHus, YyyebHas gucumnianHa «®PusnMka» KU3yyaeTcd B
obuieobpasoBaTeqibHOM UMKe Yy4vye6bHoro nnaHa [MMNCC3 Ha 6a3e OCHOBHOrO 06LLEro
06pa3oBaHuUA ¢ NONyYeHNeM cpegHero obero o6pasoBaHus.

B yuye6bHOM nnaHe TMIMCC3 MecTo y4yebHOW AucumnavHbl «Pusmka» — B COCTaBe
06LLe06pazoBaTe/ibHbIX YUYEOHbIX AMCUMNAMH MO BblIOOPY, POPMUPYEMBIX U3 063aTeNbHbIX
npeaMeTHbIX 06nacteit PrOC cpegHero obwero obpasoBaHus, s cneyuansHocten CroO
COOTBETCTBYIOLLErO NPOKIA NPOGECCMOHAIbLHOrO 06pa3oBaHus.

PE3Y/IbTATbl OCBOEHWSA YUYEEHOWN ANCLUMNVHbI

OCBOEHME COZEPXKaHMA Y4YebHOW AUCLMNAUHBI «PU3NKa» 06ecneunBaeT AOCTUXEHUE
CTYAEHTaMM CNeaytoLyx pesynbTaTos:

NNYHOCTHbIX:
* YyBCTBO FOPAOCTU N YBAXEHMS K UCTOPUM W JOCTUMIKEHUSAM OTEYECTBEHHOW (hU3M-
YECKOWN HayKM; (hM3MYeCcKu rpamoTHOe MNoBefeHWe B NPOdecCUOoHaIbHOW [eATeNb-
HOCTW 1 BbITY Npy obpaLleHnKn ¢ npruéopamMn 1 yCTPOMCTBAMU;
* FOTOBHOCTb K MPOAO/MKEHMIO 00pa3oBaHMA W MOBbILWEHUS KBaM(UKaumMm B W3-
OpaHHOM NPOGEeCCMOHaNbHON [AeATENIbHOCTM U O06BLEKTMBHOE OCO3HaHWe ponu thu-
3MYECKNX KOMMETEHLMIA B 3TOM;
YMEHNe UCMO0Mb30BaTb AOCTUXKEHMWSI COBPEMEHHON (IM3NYECKOW HayKn 1 (DU3NYECKUX
TEXHONOTUIA AN NOBbIWEHNS COOCTBEHHONO WHTENNEKTYaslbHOr0 pas3BuUTUA B
BbI6paHHOM NpoMecCcMoHanbHOM LesTeNlbHOCTHY;
YMeHMe CaMOCTOSATe/IbHO J06bIBaTb HOBbIE A/18 Ce6s (hM3NYECKMe 3HaHUS, UCMOMb3ys



ANt 3TOr0 A0CTYMNHble UCTOYHUKN UHOPMaLUN;

* YMEHWEe BbICTPaMBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLLEHUS B KOMaH/e N0 PeLleHnto
06LKX 3agau;

e YMeHMWe yNpaBnsaTb CBOEl MO3HABaTENIbHOW AeATeNbHOCTbIO, NPOBOANTL CAMOOLIEHKY
YPOBHSI COGCTBEHHOIO MHTENNEKTYaIbHOTO Pa3BUTUS;

mMeTanpeamMeTHbIX:

* UCMOMb30BaHWe pPas3/INYHbIX BWULOB MO3HABATE/IbHON [eATeNIbHOCTU [NA peLleHus
(hm3nyecknx 3afad, NPUMeHeHe OCHOBHbIX METOA0B NO3HaHUsA (HabnoaeHns,
OMnCaHNA, W3MEPeHUs, 3KCMePUMEHTa) AN U3YUYeHWS Pas3/InyHbIX CTOPOH OKpYy-
Karowen AencTBUTENbHOCTY;

* MCMOMb30BaHNE OCHOBHbIX WHTENIEKTYa/IbHbIX OMepauymii: MOoCTaHOBKM 3afayu,

(hopMynIMpoBaHMs TUNOTE3, aHaM3a U CUHTE3a, CpaBHEeHUs, 00600LleHus, cucTe-

maTu3aumm, BbISIBNEHUSA MPUYMHHO-CNEACTBEHHbIX CBA3eil, MoMcKa aHanoros, ¢op-

MY/IMPOBaHNA BbIBOAOB AN U3YYEHUSI Pa3/IMYHbIX CTOPOH (PM3MYECKUX OOBEKTOB,

ABNEHUA M NPOLECCOB, C KOTOPbIMUA BO3HMKAET HEOO6XOAMMOCTb CTa/lKMBaTbCA B

NpoeccrMoHanbHoNM cgepe;

YMeHWe reHepupoBaTb WAen W OnpeaensdTb CPeAcTBa, Heobxoaumble ANA WX pea-

nn3aunu;

YMeHVe WCMo/b30BaTb Pas/INyHble UCTOUHUKWU ANS NONYYEHUS (U3NYECKON WH-

(hopmaLuu, oLeHMBaTb ee JOCTOBEPHOCTb;

YMeHVe aHann3nMpoBaTh 1 NPeAcTaBNATb MH(DOPMALMIO B Pa3NYHbIX BUAAX;

yMeHVe My6/IMYHO MpPeAcTaBnAaTb pe3y/bTaTbl COOCTBEHHOrO WUCCNef0BaHWUSA, BECTU

AUCKYCCUW, AOCTYMHO M FapMOHWYHO Co4yeTas cogepykaHuwe u (hopMbl NpegcTaBs-

NSieMOKN MHhopMaLuuu;

. NpeaMeTHbIX:

* ChOPMUPOBAHHOCTL MpPeACTaBleHUA O POnv U MecTe (DM3UKKM B COBPEMEHHOWN Ha-
YYHOW KapTUHe Mupa; MOHWMaHue (hU3NYECKON CyLLIHOCTWU Habnogaembix BO Bce-
NEeHHOW SBNeHW, ponu (unsnkM B HOPMMPOBAHUM KPyrosopa U (PYHKLMOHA/IbHOM
rPaMOTHOCTU YesioBeKa A1 PeLleHNs NpakTUYecKnx 3afay;

* B/lafieHVe OCHoBoMonaralWwnUMmn MHOUNYECKUMU MOHATUAMMK, 3aKOHOMEPHOCTAMM,
3aKOHaMN 1 TEeOpUsSIMU; YBEPEHHOe WUCMO/b30BaHWe (U3NYECKOW TEPMUHOONUN 1
CUMBOJINKN;

* B/afjleHNe OCHOBHbIMW MeTOZaMW Hay4YHOro MO3HaHWA, UCMO/b3yeMbIMU B (DU3MKE:
HabnloaeHneM, onucaHueMm, U3MepeHneM, 3KCNepuMeHTOM;

* yMeHUs obpabaTbiBaTh pe3y/ibTaTbl U3MePEeHUA, 0OHAPYXXMBaTb 3aBUCUMOCTb MEXAY
(hM3NYEeCKUMU BENMYUHAMU, OOBACHATL NONYUYEHHbIe pe3ynbTaTbl U AeNnaTb BbIBOAbI;

* ChOPMUPOBAHHOCTb YMEHUS peLlaTb (hrU3nYecKue 3agayn;

* C(hOPMMPOBAHHOCTb YMEHWUA MPUMEHATb MOMyYeHHble 3HaHMA AN 0ObACHEHUS
YCNOBUIA NPOTEeKaHUs PU3NYECKMX ABMIEHUIA B MpUpoLe, NpodeccMoHanbHOW chepe
N AN NPUHATUA NPAKTUYECKNX PeLLeHNiA B NOBCELHEBHOW XXM3HM,

* chOPMUPOBAHHOCTb COBCTBEHHON MO3ULMN MO OTHOLIEHUHD K (M3MYECKOW WMHGOpP-
maLmu, nosiy4aemomr u3 pasHbiX UCTOYHUKOB.

COJEP>XAHWE YYEBHOW ANCLMNVHBI
BeepgeHue

Pun3nka — pyHAameHTaIbHas Hayka O nMpupose.

EcTecTBeHHO-Hay4YHbI MeTO/ MO3HaHWUA, €ro BO3MOXHOCTW W FpaHuubl NPUMEHUMOCTH.
JKCMepuMeHT K Teopus B Mpouecce Mo3HaHWA npupodbl. MofenupoBaHue (QU3NYECKUX
SBMIEHNIA N NpoueccoB. Pofb 3KCNepuMeHTa U Teopuyu B MNpouecce MNO3HaHMSA MNPUPOAbI.
®usnyeckass BennUMHa. [OrpewwHOCTN WU3MEepPeHUA (PU3NYECKNX BelUUYUH. Pursnyeckme
3aKOHbI. ["paHuLbl NPUMEHUMOCTU (IM3NYECKMX 3aKOHOB. IMOHATUE O (PU3NYECKOW KapTuHe



Mupa. 3HaveHue u3nKu npyu ocsoeHumn npodeccuid CMO u cneumansHocTten CrlO.

1. MexaHuKa

KunHematnka. MexaHun4yeckoe aswkeHue. NepemelteHune. MyTb. CKOpoCTb. PaBHOMepHoe
NPSMO/IMHEHOE [BMXKEHME. YCKOopeHue. PaBHOMNEpPeMeHHOe MNPSMOSIMHENHOE [ABUKEHMUE.
CsobofHoe nageHune. [BwxeHune Tena, OPOLIEHHOrO MNOA Yr1OM K ropu3oHTYy. PaBHOMepHOe
[IB/>KEHWE MO OKPY>KHOCTW.

3akoHbl MexaHUKK HbtoToHa. MepBblii 3akoH HbtoToHa. Cuna. Macca. imnynsc. BTopoi
3aKOH HbtoTOHa. OCHOBHOI 3aKOH K/aCcCMYeCKOW AMHAMUKKU. TpeTuid 3akoH HboTOHa. 3aKoH
BCEMMPHOro TAroTeHus. paBuTauuoHHoe none. Cuna Tskectn. Bec. Cnocobbl n3MepeHus
maccbl Ten. Cunbl B MeXaHUKE.

3aKOHbl COXpaHeHNs B MeXaHWKe. 3aKOH COXpaHeHWs Mmnysnbca. PeakTUBHOE [ABWMXKEHWe.
Pa6oTa cunbl. PaboTa noTeHumanbHbIX cun. MoOWHOCTb. Heprus. KuHeTuyeckas sHeprus.
MoTeHuManbHas aHeprusa. 3akKoH COXpaHeHUst MexaHWyecKon aHepruun. NMpumeHeHne 3aKOHOB
COXpaHeHus.

JeMoHcTpaymm

3aBMCMMOCTb TPaeKTOpUKM OT BbIGOPa CUCTEMbI OTCYETA.

Buabl MexaHN4ecKoro ABMXeHus.

3aBMCMMOCTb YCKOPEHMS Tena OT ero Macchbl U CU/bl, AeACTBYIOLWEN Ha Teno.

CnoxeHwne cun.

PaBeHCTBO M NPOTMBOMOJIOXHOCTb HarpaB/ieHNst CU LeNCTBUS Y NMPOTUBOAENCTBUS.

3aBMCUMOCTb CWU/IbI YNIPYTrOCTU OT AethopmMaLmn.

Cwvnbl TpeHus.

HeBecomoCTb.

PeakTBHOE ABUXKEHUE.

Mepexop NOTEHLMANbHON 3HEPrUM B KUHETUYECKYHO U 06paTHO.

JlabopaTopHble paboTbl

VccnefoBaHve aBMXeHWUA Tena nog AericTB1UeM NOCTOAHHOW CUMbl.

3yueHne 3aK0Ha COXpaHeHMsA UMNYy/bCa.

CoxpaHeHune MexaHW4YecKoW 3Hepruv npu ABUXKEHWUN Tena Nof LeNCTBUEM CU TSHXKECTU U
ynpyrocTu.

CpaBHeHMe paboTbl CUJIbI C UISMEHEHNEM KUHETUYECKOWN 3Heprum Tena.

M3yyeHne 3aKOHOB COXpaHEHMS Ha NpMMepe yaapa WapoB U 6anIncTUYeckoro MasTHUKa.

3yyeHne 0CO6EHHOCTe Cusibl TPEHUS (CKOMbXKEHNUS).

2. OCHOBbI MONEKYNSPHOI (U3NKI N TEPMOJUHAMUKM

OCHOBbI MONEKYNSAPHO-KUHETUYECKON Teopun. MaeanbHbld ra3. OCHOBHble MONOXeHWS
MONEKYNSAPHO-KUHETUYECKOW Teopun. Pasmepbl U Macca MOSIEKyn U aToMoB. BpoyHoBCKoe
ABWKeHue. Ounddgysunsa. Cunbl U 3HEPTUS MEXMONEKYNAPHOro B3aumMopencTems. CTpoeHue
ra3oobpasHbIX, XUAKUX U TBepAbIX Ten. CKOpoCTW ABMXKEHWA MOJSIEKYNT U UX U3MEPEHME.
WpeanbHblid ra3. [asneHune raza. OCHOBHOe ypaBHEHUE MOJSIEKYNAPHO-KMHETUYECKOW Teopum
rasos. Temnepartypa 1 ee usmepeHue. a3oBble 3aKOHbl. ABGCONIOTHLIA Hy/b TEMNEpPaTypsbl.
TepMogMHamMMyeckas LIKana TemnepaTypbl. YpaBHEHWE COCTOSHUSA WAeabHOro rasa.
MonsipHaa rasosast NoCTOSHHas.

OcHoBbl TepMoavHaMUKW. OCHOBHble MOHATUA W onpeAeneHus. BHYTPEHHSs 3Heprus
CUCTEeMbl. BHYTPEHHSS 3Heprus maeanbHOro rasa. Paborta u TensoTa Kak (hopmbl Nepegayu
aHeprun. TennoemkoCTb. Y enbHas TeNJ0eMKOCTb. YpaBHeHue TensoBoro 6anaHca. Mepsoe
Hayano TepmoaMHaMuKW. ApuabaTHblii npouecc. MpuHUMN AeACTBUA TEnsoBOW MalluWHbI.
KrA tennosoro gsuratensd. Bropoe Hayano TepmMoAnHaMUKK. TepmognHamMUYecKas LUKana
Temnepatyp. Xo0M04WUNbHbIE MalWHbI. Tennosble gsuratenu. OxpaHa Nnpuposbl.

CsoiicTBa napoB. KicnapeHne n KoHAeHcauus. HacbilweHHbI nap u ero ceBoicTea. Ab-



COMOTHaA M OTHOCUTENbHAs BMAXHOCTb BO3dyXa. Touka pocbl. KuneHwe. 3aBUCMMOCTb
TemnepaTypbl KAMNEHUS OT AaBfieHuns. MeperpeTbiii Nap u ero UCrosib3oBaHue B TEXHUKE.

CBoICTBa XUAKOCTe. XapaKTepUCTMKa XUAKOI0 COCTOAHMSA BellecTBa. MoBEpXHOCTHbIA
C/IOW XXWUAKOCTU. OHEPrus MOBEPXHOCTHOro Cfod. $BMEHWA Ha rpaHuue >XUAKOCTU C
TBEPAbIM TeNloM. KanunnspHble SBEHUS.

CsoiicTBa TBepAbIX Tenl. XapakTepucTuKa TBEpAOro COCTOSHMA BelecTBa. Ynpyrve
CBOMCTBa TBepAblX Ten. 3akoH [yka. MexaHW4yeckue CBOMCTBA TBepAbIX Ten. TensioBoe
pacluMpeHne TBEPAbIX TeN U XXMAKOCTe. InaBneHve v KpucTannmnsauums.

JeMoHcTpaumm

[BKeHne 6pOyHOBCKMX YacTULL.

Ondysuns.

3meHeHWe faBneHus rasa ¢ U3MeHeHWeM TemnepaTypbl NPu NOCTOAHHOM 06beMe.

30TepMmMYUeCKUin 1 n306apHbIiA NPOLIECCHI.

i3mMeHeHWe BHYTPEHHE 3HEPrumn Tes npu coBepLleHnn paboTsbl.

Mogenu TennoBbIX ABUraTenei.

KuneHvie BoAbl NPy NOHUXXEHHOM [aB/IEHUN.

[cMXpoMeTp 1 TMrPoOMETP.

ABNEHNSA NMOBEPXHOCTHOIO HaTHKEHUSA U CMaYMBaHUS.

Kpuctannsl, amopHble BELLECTBA, XUAKOKPUCTA/IIMYECKME Tena.

JNabopaTopHble paboThl

3mepeHne BNaXXHOCTU BO3AyXa.

3mepeHre NMOBEPXHOCTHOMO HATSXKEHWUSA XUAKOCTH.

HabntogeHve npouecca KpucTannmsaumm VisyydeHve geopmManmn pacTsHKeHUS.

3yyeHmne TennoBoOro paclumpeHns TBepabIX Tel.

3yyeHne 0cO6eHHOCTe Ten10BOro pacluMpeHuns BoAbl.

3. OneKkTpoAnHaMUKa

AneKkTpuyeckoe none. DNEKTPUYeCcKue 3apafbl. 3akKOH COXpaHeHWs 3apafga.  3akoH
KynoHa. 3nektpuyeckoe nosie. Hanps>XeHHOCTb 3/1IEKTpUYeckoro nons. lMpuHuun cynep-
nosuumMm nonei. PaboTa cun 3MeKTpocTaTUYecKoro nons. oTeHyman. PasHOCTb MOTeH-
LnanoB. OKBUMOTEeHUNa/IbHblE MOBEPXHOCTN. CBA3b MeXAY HanpsXXeHHOCTbH U PasHOCTLIO
NMOTEHLNANIOB 3/1eKTPUYECKOro nonsd. AuanekKTpuku B 3/1eKTpUYeckoM none. Monapusaums
LN3ANEKTPUKOB. TpPOBOAHUKM B 3nekTpuyeckoM nose. KoHpeHcatopbl. CoeaMHeHWEe KOH-
JleHcaTopoB B GaTapetd. OHEPrusi 3apsXKeHHOro KOHAeHcaTopa. JHeprus 371eKTpU4eckoro
nons.

3aKOHbI MOCTOSHHOIO TOKA. Y CNOBUSA, HEOOXOAMMbIEe AJ1 BO3HUKHOBEHUA U NOALEPXKaHNA
afeKTpuyeckoro toka. Cuna Toka M MJOTHOCTb TOKa. 3akoH Oma gfa ydvacTka uenun 6e3
3AC. 3aBUCUMOCTb 3MEKTPUYECKOr0 COMPOTMB/EHUA OT MaTepwuana, AJMHbI U NAOWaan
MOnepeyHoro CevyeHWs MNPOBOAHMKA. 3aBMCUMOCTb  3/1EKTPUYECKOr0  COMPOTUB/IEHMUSA
NMPOBOAHUKOB OT TemnepaTypbl. DNEKTPOABMXKYLLAA CUla UCTOYHMKA TOKa. 3akoH Oma g
nonHon uenun. CoefuHeHWe NPOBOAHUKOB. CoefMHEHNE WCTOYHUKOB 3/1EKTPUYECKOW
3Heprumn B 6Gartapeto. 3akoH [pkoyns—J/leHuya. Pabota M MOLLHOCTb 3/IEKTPUYECKOrO TOKa.
Tennosoe [elCTBME TOKa.

ANEKTPUYECKMI TOK B MONMYnpoBogHMKax. Co6CTBeHHas MNPOBOAMMOCTb MOJMYNPOBOJ-
HMKOB. 10/lyNpOBOAHNKOBbIE MPUGOPBI.

MarHuTHoe nosne. BekTop MHAYKUMW MArHMTHOro nons. [enctBne MarHUTHOrO Mons Ha
NPSMONMHENHbBIA NPOBOAHUK C TOKOM. 3akoH AMnepa. B3avmopeicTere TOKOB. MarH1THbIA
noTok. PaboTa Mo nepemeLeHnto MPOBOAHMKA C TOKOM B MarHUTHOM none. [eicreve
MarHUTHOrO Moss Ha ABVXKYLMIACS 3apsag. Cuna JlopeHua. OnpegeneHune yaensHOro 3apsja.
YcKopuTenu 3apsaXKeHHbIX YacTu,

ANeKTpPOMarHNUTHaa UHAYKUWA. DNEKTPOMarHUTHas UHAYKUMUA. BuxpeBoe 3eKTpuYeckoe
nose. CaMOVHAYKLMA. DHEPTUA MarHUTHOIO Mons.



JemMoHcTpauun

B3aumogeincTeme 3apsXKeHHbIX Ten.

[MPOBOAHNKIN B 3/IEKTPUYECKOM MOJIe.

[V3NeKTpuKn B 31eKTPUYECKOM Mose.

KoHgeHcaTopbl.

Tennosoe [elCTBME 3M1IEKTPUYECKOr0 TOKa.

CobcTBeHHaa 1 nprvMecHas NpPoBOAMMOCTb MOMYMNPOBOLHUKOB.

MonynpoBOAHNKOBLIN ANOL.

TpaH3ucTop.

OnbIT OpcTea.

B3aumogeiicTeme NPOBOAHNKOB C TOKaMMU.

OTK/MOHEHNEe 3/1eKTPOHHOI0 NMyykKa MarHUTHbIM MOJIEM.

AnekTpoasurartess.

ANeKTpon3mMepuTeibHble NPUBOPBLI.

ANeKTpPOMarH1UTHas UHAYKLUMS.

OnbITbl ®Dapages.

3asucumocTtb 34C camOMHAYKUUM OT CKOPOCTU U3MEHEHUS CUMbl TOKA U UHAYKTUBHOCTU
NPOBOAHYKA.

PaboTa anekTporeHeparopa.

TpaHcgopmarop.
JlabopaTopHble paboThl

M3yyeHne 3akoHa Oma Ans yyacTka Lenu, nocnefoBaTeNbHOro v napanienibHoro coefm-
HeHWs NPOBOAHUKOB.

3y4yeHmne 3akoHa OmMa Ans MoSIHOM Lenu.

M3yyeHmne saBneHNsa 3M1eKTPOMArHUTHON UHAYKUMW.

OnpepeneHvie KoathuUMeHTa NONE3HOr0 AeNCTBUA 3EKTPUYECKOTO YaiHKKa.

OnpepeneHve TemMnepatypbl HATU Namnbl HAKaIMBaHUA.

Onpepenenve 34C 1 BHYTPEeHHEro COMPOTUB/IEHUSA UCTOYHMKA HANPSXKEHUS.

4. Kone6aHus 1 BOMHbI

MexaHnyeckne konebaHuda. KonebartenbHoe [ABMKeHWe. [apMOHWYecKune KonebaHus.
CB060AHbIE MeXaHUYECKME KonebaHus. JIMHeHble MeXaHNYecKne KonebaTeNbHble CUCTEMbI.
MpeBpalieHne 3Heprum npu  KonebaTenbHOM  ABWXKeHUW. CBO6GOAHbIE  3aTyXaroLiue
MexaHunyeckune KonebaHus. BbIHYXeHHble MexaHu4eckue KonebaHus,

Ynpyrve BonHbl. [lonepeyHble M NPOAOSbHbIE BO/MHbI. XapakKTepUCTUKK BOMHbI. YpaB-
HeHWe nJIOCKOW 6eryuieil BOMHbL. WHTepdepeHUumns BOMH. ToHATME O AMdpakuun BOJH.
3BYKOBbIE BOJIHbI. Y IbTPa3BYK U ero NpuMeHEHMe.

AneKTpoMarHUTHble KonebaHusd. CBoOOAHblE 3/EKTPOMAarHUTHble KonebaHus. [pe-
BpalleHne 3Heprum B KonebaTeNbHOM KOHType. 3aTyxalolwme 3/1eKTPOMarHUTHble KO-
nebaHus. [eHepaTop Hes3aTyxaloWMX 3/IEKTPOMArHUTHbIX KonebaHuid. BbIHY>XAeHHble
aNeKTpuyeckune KonebaHms. MepeMeHHbIA TOK. ["eHepaTop NepeMeHHOro Toka. EMKoCTHOe u
WNHAOYKTUBHOE COMNPOTUB/IEHUS MEPEMEHHOr0 ToKa. 3akoH OMa NS 3M1eKTPUYECKOW Lenwu
rMepemMeHHOro Toka. PaboTa M MOLLHOCTbL MepeMeHHOro Toka. [eHepaTopbl TOKa.
TpaHcopmatopbl. TOKM BbICOKOM 4acTOTbl. [lonyyeHue, nepefaya W pacnpegeneHue
3/1IEKTPO3HEPT UM,

ONeKTPOMarHNTHble BOJHbI.  J/IEKTPOMArHUTHOE [MO0Jfie Kak O0COOblA  BUA MaTepuu.
ANeKTpoMarHUTHble BOSHbI. Bubpatop Mepua. OTKPbITbIA KonebaTenbHbIA KOHTYP. W30-
opeTeHue pagno A.C. IMonosbiM. MoHATME 0 pagnocBasun. MNpUMeHeHWe 31eKTPOMarHUTHbIX
BOJH.

JeMoHcTpaummn
CB06O/HbIE U BbIHY)X/EHHbIE MeXaHUYecKme KonebaHus.
Pe3oHaHc.



OobpasoBaHue 1 pacnpocTpaHeHne ynpyrux BOJH.

UacToTa KonebaHuii 1 BbiCOTa TOHA 3BYKa.

CB06OAHbIE 3/1EKTPOMArHUTHbIE KONebaHus.

Ocumnnorpamma nepemMeHHOro Toka.

KoHgeHcaTop B Leny nepemMeHHOro Toka.

KaTyLka MHAYKTUBHOCTY B LIENW NePeMeHHOro TOKa.

Pe30oHaHC B nocnefoBaTe/IbHON Lienu nepeMeHHOro Toka.

N3nyyeHve v npuem aneKTpoOMarHUTHbLIX BOJH.

PagnocBsasb.
JlabopaTopHble paboTbl

3yuyeHve 3aBUCMMOCTW Nepuoja KonebaHnii HATAHOTro (MN NPY>KUHHOI0) MasTHWKa oT
OJIMHBI HATW (MM Maccbl rpy3a).

WHOYKTVBHbIE Y EMKOCTHOE COMPOTUB/IEHNS B LieNy NEPEMEHHOr0 TOKa

5. Ontuka

Mpupoga ceeta. CKOPOCTL pacnpocTpaHeHUs cBeTa. 3aKOHbl OTPAXKEHUA U NpenoMaeHns
cBeta. lMonHoe oTpaxeHue. JIMH3bI. TNa3 kak onTuyeckas cucrtema. OnTuYeckme nNpuoopsbI.

BonHoBble cBoicTBa CBeTa. WMHTepdepeHums cBeTa. KOrepeHTHOCTb CBETOBbIX Jyudei.
NHTephepeHUMs B TOHKMUX nneHkax. lMonocbl paBHOW TonwwmHbl. Konbua HbtoToHa. Mc-
nonb30BaHWe UHTepMepeHLMM B HayKe U TexHuKe. Oudpakuma ceeta. Audpakuus Ha wenm
B napa/fieNbHbIX nyyax. AundpakymoHHas pewetka. NoHATHe 0 ronorpadun. Monsapusayms
nonepeyHbiXx BOMH. [lonspusauma cBeTa. [lBOMHOe nydenpenomsneHune. [lonspounibl.
Oucnepcusa ceeta. Bupabl cnektpoB. CrekTpbl ucnyckaHua. CReKTpbl  MOr/IoWeHNs.
YnbTpaMoneToBoe M WH(pPaKpacHOe Mu3Ny4veHUs. PeHTreHoBCKue nyyun. VIX npupoga u
CBOICTBA.
JeMoHcTpaumm

3aKOHbI OTPaXXeHUs 1 NpesioMIeHns CBeTa.

[MonHOe BHYTPeHHee OTPaXKeHMe.

OnTuyeckune nNprbopsbI.

NHTepdepeHuns ceeTa.

Oundpakumns ceeta.

Monapusauns ceeTa.

lMony4yeHve cnexkTpa ¢ NOMOLLLIO MPU3MBI.

MonyyeHue cnekTpa ¢ NOMOLLbI AN(PaKLNOHHON PeLLeTKu.

CnekTtpockon.
JTabopaTopHble paboThbl

3yyeHmne n3obpaxeHns NpeamMeToB B TOHKON NINH3e.

N3yyeHne nHTepdepeHUnn n audpakunm ceera.

"pagyvpoBKa cnekTpockona n onpegeneHne AanHbl BOSHbI CNEKTPaIbHbIX SIMHUIA.

6. OnemMeHTbl KBaHTOBOW (BU3UKN

KeaHTOBas ontuka. KBaHTOBas runotesa [lMnaHka. POTOHbI. BHewHWI (HOTO3NEKTPU-
yeckmin aththeKT. BHYTpPeHHNA hoTo3(heKT. Tunbl POTOIEMEHTOB.

®dusnka atoma. Pa3BuTue B3rNa40B Ha CTPOeHUe BellecTBa. 3aKOHOMEPHOCTU B aTOMHbIX
cnekTpax Bogopofa. HAgepHas mogenb atoma. OnbITbl 3.Pesepopga. Mogens atoma
Bogopoaa no H.bopy. KBaHTOBbIE reHepaTopsbl.

®du3nka aToMHOro Agpa. EcTecTBeHHasds pagnoakTMBHOCTb. 3aKOH paAvOakTUBHOIMO pac-
naga. Cnocobbl HabnOAEHNA U perncTpauny 3apsHkeHHbIX 4vacTul. dhdekT Basunosa —
UepeHkoBa. CTpoeHMe aTOMHOro sgpa. [edekT maccbl, 3Heprus cBsiau M YCTOWYMBOCTb
aTOMHbIX f4ep. AfepHble peakuuu. VICKyCcCTBeHHasd pafvOakTUBHOCTL. [eneHue TaKenbix



«lep LlenHaa agepHas peakuus. Ynpasnsemas LenHas peakuus. AAepHblil peaktop. [lo-
NyYeHVe pafMoaKTUBHbLIX M30TOMOB U WUX NPUMeHeHWe. Buonornyeckoe AeicTsme pagmo-
aKTVBHbIX U3NYYeHUI. DNeMeHTapHble YacTuLbl.
JemMoHcTpaunn

PoTO3(PEKT.

JNnHeliyaTtble CNEKTPbI Pa3/IMyHbIX BELLECTB.

M3nyyeHne nasepa (KBAHTOBOrO reHeparopa).

CYeTUMK MOHU3NPYIOLLMX N3TYYEHWIA.

7. 2Bonouus BceneHHo

CTtpoeHue u pa3suTue BceneHHoi. Hawa 3Be3gHasi cuctemMa — [anaktuka. [pyrue
ranaktmkn. beckoHeyHocTb BceneHHoi. TMoOHSATME O Kocmonoruwu. Pacluimpstollasca Bce-
NeHHasd. Mogenb ropsyein BceneHHoil. CTpoeHMe 1 NMPOMCXOoXAeHMe ManakTuk.

Jsontouns 3Be3d. vnotesa npoucxoxgeHns COMHEYHOM CcuUCTeMbl. TepMosfepHbIN
cuHTe3. Mpobnema TepmosaepHON sHepreTUKU. SHeprua ConHua 1 38e3f. IBOMOLMSA 3BE3A,
MpouncxoxaeHne CONHEYHOW CUCTEMBI.

LJeMoHcTpauun

ConHeyHasa cuctema (Mogesb).

doTorpadun nnaHeT, caenaHHbIe C KOCMUYECKNX 30HAOB.

KapTa JTyHbl 1 nnaHerT.

*CTpoeHu1e 1 3BontoLmMA BeeneHHON.

MpumepHble TeMbl pedepaToB (40KNaA0B), UHANBUAYATbHBIX MPOEKTOB
AnekcaHgp puropbeBny CTOMETOB — PYCCKUIA U3NK.
AnekcaHgp CtenaHoBuY MonoB — PYCCKUIA YUeHbIid, n3obpeTatens paguo.
AnbTepHaTBHaA 3HepreTuKa.
AKyCTUYeCKMe CBOMCTBA MoNynpoBOAHUKOB.
AHgpe Mapn Amnep — OCHOBOMOJIOXHUK 3/1EKTPOANHAMUKNA.
ACWHXPOHHbI ABUraTENb.
*  AcTepoungpl.
ACTPOHOMUSA HaLWMNX AHEN.
ATOMHaa (u3nka. M3otonbl. MprMeHeHne paanoakTUBHbLIX U30TOMOB.
BecKoHTaKTHble MeTOAbl KOHTPONA TeMnepaTypbl.
bunonapHele TpaH3UCTOPBI.
Bopuc CemeHoBUY AKOBM — (DM3MK U U306peTaTesb.
Benunuaiilive oTKPbITUA (PUMKN.
Buapbl aneKTpruyecKnX paspagoB. INEKTpUYecKue paspsgbl Ha cnyobe yvenoBeka.
BnunsHune petekToB Ha (hM3nyecKmne CBOMCTBA KPUCTA/IOB.
BceneHHasa 1 TeMHasa matepus.
anuneo Mannnein — ocHoBaTeNb TOYHOIO eCTECTBO3HAHWS.
Conorpadus n ee NpUMeHeHMe.
[BWKeHne Tena nepemMeHHON macchbl.
o [Oundpakums B HaLLer >KU3HW.
XXnakue Kpuctannbl.
3akoHbl Kuvpxroga ana anekTpuyeckou Lenu.
3aKOHbl COXPaHEHNA B MeXaHUKe.
3HayeHmne OTKpbITUIA anunes.
Wropb Bacunbesny KypyaToB — (hM3MK, OPraH13aTop aTOMHON HayKu 1 TEXHUKW.
Wcaak HblOTOH — co3gaTenb Knaccuyeckon Qusnku.
icnonb3oBaHMe 3N1eKTPO3IHEPTUN B TPaHCMOPTE.
Knaccmmkauma n xapakTepucTUKN 3/1EMEHTAPHbIX YacTuL.
KOHCTPYKUMOHHAs NPOYHOCTbL MaTepuana n ee CBA3b CO CTPYKTYPOIA.



KOHCTpyKLMSA 1 BUAbI Na3epos.
KproanekTpoHuKa (MMKPO3NEKTPOHMKA U X0N0L4).

J1a3epHble TEXHOIOTUN M UX UCMOMb30BaHNE.

NeoHapao ga BMHUM — y4eHbl 1 n3obpeTtaresb.

M THUTHble n3MepeHus (MPUHLMMNLI MOCTPOEHMS NMPUBOPOB, CNOCO6LI N3MEPEHMS
MarHWTHOro MOTOKa, MarHUTHON UHAYKLUWW).

Maiikn ®apageit — cosfatesib Y4eHUst 06 3N1EKTPOMArHUTHOM Mone.
Makc NnaHk.

MeTo/ MeyeHbIX aTOMOB.

M Tofbl HabNOAEHNS U perncTpaLny paguoakTUBHbLIX U3YyUYEHUI U YacTuL,.
MeTofbl onpeaeneHns NiaoTHOCTH.

Muxann BacvunbeBny JTOMOHOCOB — YUEHbIA SHUUKNOMNEAMNCT.

Mogenu atoma. OnbIT Pesepdopaa.

MonekynsapHO-KUHETUYECKas Teopus UAeasnbHbIX rasos.

MonHWA — ra3oBblii paspsag B MPUPOAHbLIX YCNOBUSX.

HaHoTexHoNnorna — mexaucumnanHapHas 06nactb PyHAaMeHTaNIbHON U NpUKNag-
HOW HayKn U TEXHWUKW.

Hukona Tecna: »X13Hb U HeobblYaiHble OTKPbLITUS.

Hukonain KonepHuk — co3gatenb reiMoUeHTPUYECKO CUCTEMbI MUpa.
Hunbc Bop — oauH 13 co3aaTenein COBPEMEHHON (PUNKN.
HykneocnHTe3 BO BceneHHoIA.

OO6bsicCHeHME (POTOCKHTE3A C TOUKN 3PEHUS PUSUKN.

OnTuyeckne SBNEHUSA B NPUPOLE.

OTKpbITVE ¥ MPUMEHEHME BbICOKOTEMMEPATYPHO CBEPXMPOBOAUMOCTH.
[MepeMeHHbIV 31eKTPUYECKUIA TOK U ero NPUMeEHeHNe.

[Mnasma — 4YeTBepPTOE COCTOSAHME BELLeCTBa.

MnaHeTbl CONHEYHOI CUCTEMBI.

[MonynpoBOAHMKOBbIE AATUYUKKN TemMnepaTypbl.

MpuMeHeHne XNAKNX KPUCTaINI0B B NPOMbILLIEHHOCTMW.

MpuMeHeHne A4epHbIX PeakTopoB.

Mpupoga heppomarHeTusma.

Mpo6s1eMbl 3KONOrMK, CBA3AHHbIE C UCMO/Ib30BAHWEM TEMIOBbLIX MaLLVH.
Mpon3BOACTBO, Mepefaya v UCMOb30BaHNE 3/1eKTPO3HEPTUN.
MponcxoxaeHne CONHEYHON CUCTEMBI.

Mbe303N1eKTPUYECKNA IPGEKT ero NpUMeHeHMe.

Pa3BuTue CpefcTB CBA3M U paauo.

PeaKTVBHble ABUTraTeNN U OCHOBbLI PaboTbl TEMIOBON MaLLVHBbI.
PefniMKToBOE M3NyYeHme.

PeHTreHoBcKue nyun. Victopusa oTKpbITUA. [TpUMEHEHME.

PoxxaeHune 1 3Bonouma 3Be3[.

Ponb K.O. LINONKOBCKOro B pa3BUTUM KOCMOHABTUKM.

CBeT — 3/1eKTpOMarHMTHasa BOJHa.

Cepreli MaBnosny Kopones — KOHCTPYKTOP M OpraHun3aTop Npou3BOACTBa PaKeTHO-
KOCMUYECKOWN TEXHWNKMN.

Cwunbl TpeHus.

CoBpemeHHas CrMyTHUKOBasA CBA3b.

CoBpemeHHas (hmsnyeckas KapTrHa Mupa.

CoBpemeHHble CpeacTBa CBA3N.

Co/HLEe — MCTOYHMK XKMU3HU Ha 3emfie.

TpaHcthopmaTopsl.

YnbTpa3ByK (MONy4YeHWe, CBOMNCTBA, MPUMEHEHNE).

>npaBnsembiit TepMosaepHbIii CUHTES.



*  YCKOpUTENU 3apsXKeHHbIX YacTuu,

*  ®u3nKa U My3blKa.

*  ®u3nyeckne CBOKCTBa aTmocepbl.

*  ®OTO3NEMEHTHI.

o ®oTo3(PeKT. MpruMeHeHMe aBfeHNs POToIPdeKTa.

*  XaHc KpucTtuaH 3pcTtes — OCHOBOMOJIOXHUK 3/1eKTpOMarHeTu3ma.
*  YepHble ObIpbl.

e LUKana aneKTpoMarHUTHbLIX BOJH.

e DKonoruyeckue npobaembl N BO3MOXHbIE NMYTU UX PeLLeHns.

e DNeKTpPOHHasA NPoBOAMMOCTbL MeTan10B. CBEPXNPOBOAMMOCTb.
e IMmunuii XpuctraHoBuY JIeHL, — PYCCKUIn PU3NK.

TEMATUYECKOE NMNAHNPOBAHWME

TEXHUYECKNIA NMPO®W/Ib MPOPECCUOHANTBHOIO OEPA30OBAHUA

Mpy peanusauny cogepXxaHns obeobpasoBaTe/ibHON YUeOHOM AUCUUNINHBI «PU3NKa» B
npegenax ocsoeHus TIMCC3 Ha 6a3e OCHOBHOro 06LIero o6pa3oBaHWUS C MOMYYEHUEM
cpegHero obuwiero o6pa3oBaHWA MakKCUMMaibHas yyebHad Harpyska 06yuvatoLmxcs
COCTaBNAET:

— 181 uyac, M3 HuX ayauTopHas (o6si3aTenbHast) Harpyska o0y4datoLIMXCsi, BK/OYast
nabopaTopHble paboTbl, — 121 y4ac; BHeayaUTOpHas CcaMOCTOsATeNbHas paboTa
CTyaeHToB — 60 Yacos.

MprMepHbI TemaTUyecKnii nnaH

Bupg yye6Hol paboThl Konunyectso 4acos
AyanTopHble 3aHATUA. Cogep)kaHne 06yyeHus

BeeneHune 3
1. MexaHuka 24
2. MonekynsapHaa ¢u3nka. TepMmogmHamuka 14
3. dnekTpoAnNHaMmnKa 30
4. KonebaHusa v BOSHbI 18
5. OnTtuka 10
6. DnemMeHTbl KBAHTOBOMN (HU3UKM 12
7. IBontoumns BeeneHHoi 10
WToro 121
BHeayanTopHasa camocToaTenbHas pabota

MoAroToBKa YCTHbIX BbICTYMN/IEHUIA MO 3afjaHHbIM TemMaMm, 3cce, 60

[lOKNagos, peeparos, NHAMBUAYAILHOIO MPOeKTa C

MCNO/b30BaHMEM MHMOPMALMOHHbLIX TEXHONOTUIA 1 ap.

Mpome>kyTo4yHaa aTTecTaunsa B hopme AndhdepeHLMPOBaHHOIO 3a4eTa nnm akzameHa
Bcero 181
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TemaTnueckuii nnax

HavnmeHoBaHve pasgena, TeMbl

BeegeHune

Pasgen 1

MexaHunka
1.1. MexaHu4yeckoe fBwKeHue. lNepemelleHme.
MyTb. CKopocTb. PaBHOMepHOEe
NPAMO/MHEAHOE  [BVKEHVE. CnoxeHve
CKOPOCTEN.
12 YcKopeHue. PaBHonepeMeHHOe
npAMoNMHeinHoe  aBMKeHne. CKOpPOCTb U
nepemeLleHue npu HepaBHOMepHOM

ABvkeHnn. CBo6oAHOE MafeHue.
1.3.BMXeHmne Tena, 6pOLLIEHHOro Nof yriom K
rOpu3oHTy.  PaBHOMepHOe  [BMXeHMe o
OKPY>KHOCTW. LleHTpocTpemutensHoe
YCKOpeHwMe.
14. Mep.bli 3aKoH HbloToHa. Cuna Macca.
Cnocobbl  M3MepeHWs Maccbl Ten.  BTopoi
3aKOH HblOTOHa.
15,  Tpetuin 3akKoH  HblOTOHa.  3aKoH
BCEMMWPHOTO TArOTEHMS.
16. Nla6. Pabota «WccnegoBaHue ABUXKEHUS
Tena nof AeACTBUEM NOCTOSIHHOW CUMbI»
1.7.paBuTaumoHHoe none. Cuna TAKECTU.
Bec. HesecomocTb. [leperpyska. MepBas
KOCMUYecKasi CKopocTb. Cunbl B MEXaHUKe.
18. Wmnynec Tena. 3akKOH  COXpaHeHus
nMnysbca. PeakTnsHOe LBVKeHMe.
MexaHun4eckas pabota. MOLWHOCTb. SHeprus.
19. Jlab. Pabota «M3yyeHne  3aKoHa
COXpaHeHNA MMMy/bcax»
1.10. MexaHnyeckad pabota. MOLWHOCTb.
SHeprus.
1.10. KnHeTuuyeckaa sHeprud. lNoTeHumabHas
3Heprus. 3akoH COXPaHeHUst MeXaHW4ecKom
aHeprun. PaboTa Cuibl TSHKECTU U CUSb
ynpyroctu. MNpumeHeHVe 3aKOHOB COXpPaHeHUs.
Nab. Pa6ota « CoxpaHeHWe MexaHU4YecKoWn
SHEPIrMN NPU ABVXKEHWUM NOL, AENCTBUEM CUNbI
TSXKECTM W1 YNPYroctu

Paszgen 2
OcHoBblI MOJIEKYNSAPHOM OU3NKU "
TepMOANHaAMUKWN.

Makcnm KonunyecTtso
a/lbHast ayAUTOPCKNX
y4yebHas 4acoB
Harpyska nekuuin  npaktu
CTyAeHTa YECKNX
181 97 24
1 1
33 17 6
1 1
4 2
2 2
4 2
2 2
2 2
4 2
4 2
2 2
2 2
4 2
2 2
26 10 6

CamocTos

TeNbHas

yuebHas

Harpyska

CTyJeHTa
60
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16

17

16

17

19

20

22

23

24

25

26

27

28

29

2.1 .NpeanbHbli ras. OCHOBHbIE MOMOXKEHUS
MOJIEKY IIPHO-KUHETUYECKOIN TEOPUN.
CtpoeHue Ten. VigeanbHblid ras. [laBneHune rasa
2.2.0CHOBHOE  YypaBHeHWe  MOJEKY/IAPHO-
KMHETUYECKON Teopumn ras3oB. TemmnepaTypa U
ee u3mepeHve. TepmoaMHaMMyecKas LUKana

Temneparyp.
2.3.I'a30Bble 3aKOHbl. YpaBHeHWE COCTOAHMUSA
naeanbHOro rasa. 3onpoweccsl.

2.4. BHYTpeHHAA 3Heprusa uieasnbHOro rasa u
Crocobbl ee N3MeHeHUs. Y paBHeHWe Tern1080ro
banaHca.

2.5. TepBoe 1 BTOpOe Ha4yasnio TePMOANHAMUKMN.
ApvabaTHbIin npovecc.

2.6.®. nabopatopHas pabota  «/3mepeHue
B/TXKHOCTN BO3JYyXa».

2.7.®. nabopaTtopHas pabota «M/3mepeHue
MOBEPXHOCTHOIO HaTSHKEHWNSA YKMUAKOCTU».
2.8.®. nabopatopHas pabota «  U3y4yeHue
TENMIOBOrO0  paclUMpeHns  TBepAabixX — Ten»,

3yueHne 0C06EHHOCTM TENI0BOro
pacLLMpeHns».

Pazgen 3
SneKTpognHammnka

3.1.2nekTpnyeckne 3apaf. 3aKOH COXpaHeHus
3apaga. 3akoH KyroHa.

3.2. dneKTpuyeckoe none. Hanps>XeHHOCTb,
pa3HOCTb MOTEHLMaNoB, paboTta cun
3/1IEKTPUYECKOro Moss.
3.3An3aneKTpuKn n NPOBOAHNKN B
3N1EKTPUYECKOM rnorne. KoHzeHcaTtopsbl.

SHeprus 3apsKeHHbIX KOHAEHCATOPOB.
3.4.0nekTpuyecknin - Tok. Cuna ToKa W
MIOTHOCTbL TOKa. 3akoH Oma [na  yyacTka
uenn.  ConpoTuBNeHWe  MNPOBOAHWKA U
3aBMCKMMOCTb ero OT Temnepartypbl.

3.5.0. nabopatopHas paboTa «l3mepeHue
cunbl TOKa n HanpsxKeHus npu
rocnefoBate/lbHOM napansie/isHom
COeAMHEHMN NPOBOAHMKOB » (M3y4eHre 3aKoHa
Owma anga yyactka uenu). .

3.6 30C. 3akoH Owma pAand MOMHOW Lenw.
CoefiHeHMe nNPOBOAHMKOB 3akoH [hxoyns-
JleHua. PaboTa M MOLLHOCTb 3/1EKTPUYECKOr0
TOKa.

3.7.®. nabopatopHas pabota «OnpegeneHune
24C N BHYTPEHHero  COMPOTWUB/IEHUA
NCTOYHMKA ToKax». (M3ydeHune 3akoHa Oma ans
MOSTHOW Lienmn»

40
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30

32

36

37

39

40

4

42

46

47

3.8.2NeKTPUYECKO TOK B MOJYNPOBOAHUKAX.
CobcTBeHHass U MpuUMecHas  MPOBOAMMOCTb
Mos1ynpoBOLHUKOB. MonynpoBOAHNKOBbIE
nproopsbl.

3.9.MarHutHoe nosne Toka. BekTop MHAYKLUW.
[eicTBre MarHWTHOrO MoMs Ha MPOBOAHUK C
TOKOM. 3aKOH Amnepa.

3.10.B3aumopelictBue  TOKOB.  MarHuTHoe
none. [eWcTBMe  MarHUTHOroO Monas  Ha
OBVOKYLLMIACS 3apsag,

3.11. Cwuna JlopeHua. OnpegeneHune yaensHoro
3apsaga. Y CKopeHue 3apsXeHHbIX YacTuLl.
3.12.9neKTpoMarHMTHasa MHAYKUmMa. Buxpesoe
3NEKTPUYECKOE none. CamouHayKuus.
SHeprus MarHUTHOro Mnoss.

3.13.®. nabopaTopHasd pabota «M3y4eHue
AB/IEHNA 3/IEKTPOMArHUTHON UHAYKLMN»

3.15lMepemeHHbIN TOK. nabopaTopHas paboTa
«OnpepgeneHve TeMnepaTypbl HUTU
HaKa/IMBaHUs»
3.6. nabopaTopHas pabota «OnpegeneHune
30C BHYTpeHHEro CONpPOTUB/IEHMSA UCTOYHMKA
HanpPs>KeHUs»
Pazgen 4
Kone6aHns n BOMHbI.
4.1 .MexaHun4eckue KonebaHus:
KonebatenbHoe aBwkeHne. CBO6OAHblE U
BbIHY)XIEHHbIE ~ MeXaHU4Yeckue  KonebaHus.
"apMOHUYecKne KonebaHus.
4.2 JIHelHble MexaHW4eckre KosnebaTtesibHble
CUCTEMBI
4.3.TpeBpalLleHne aHeprum npu
KonebaTenibHOM ABvKeHunU. CBOGOAHbIE U
BbIHYX/EHHblE  KOnebaHms.

4.4. [OvHamyka KonebaTe/flbHOro [ABVDKEHUS.
JabopaTtopHas paboTa « 3yueHne
3aBMCUMOCTM Mepuofa KonebaHuii  HUTAHOIO
MasTHUKa»
4.5. Pe3oHaHC. ABTOKONE6AHNS.
PacnpocTpaHeHne KonebaHWin B pasHbIX cpefax
46. Ynpyrne BofHbl.  [lonepeyHble  w©
MPOAO/bHbIE BOMHbI. XapaKTepucTuKa BOJH.
4.7. YpaBHeHMe TM/IOCKOW Oeryuweii BOSHbL.
WHTepgepeHums. Audpakuyms BonH. 3BYKOBble
BO/IHbI. Y/IbTpa3ByK.
4.8. DNeKTpoMarH1THble KonebaHus.
CB06OAHble 3/M1EKTPOMArHUTHbIE KOnebaHms
4.9. nabopaTopHas paboTa « WVIHAYKTMBHOE W
eMKOCTHOE COMPOTUB/IEHUE.

28

20



48
49

50

52

56

57

59

60

61 .

62

64

65

66

ONEKTPOMAarHUTHbIE BOJIHbI.

4.10 Pagno nsnyyeHve 1 paguo npuemM .

Pasgen 5
OnTunka
5.1.Mpupoga cseta.  CBeTOBble  BOJHbI.
MpyHuMn TroiireHca. 3akKOH OTPaXKeHMsi CBeTa.
3aKoH npenomneHuns CBeTa. MonHoe
OTpaXKeHue.
5.2. JIvH3a. [Na3 Kak OnTU4Yeckasd CUCTeMa.
OnTuyeckme npubopbl.

5.3.d./TabopaTopHasi  paboTta  «M3yyeHue
N306paXKeHNS NPeLMETOB TOHKOW JINH3bI».
[vicnepevs, nHTepdepeHUms ceeTa

54. andpakumsa  ceeta.  AudpakumoHHas
peLleTKa. Monapmsayma  cBeTa.  Bupgpl
CrMeKTPOB.

5.5. Buabl cnekTpoB. PEHTreHOBCKME Nyun UX
npupoga 1 CBOMCTBa.

Pasgen 6
3NeMeHTbl KBaHTOBOW (DU3NKM
6.1 .KBaHTOBble CBOMCTBA CBeTa. TensoBoe
n3nyyeHve. ®oToaddeKT.
6.2.KBaHTOBas runotesa [lnaHka. YpaBHeHue
SHwrelHa JasneHve ceeta. OnbIT Jlebesesa.
6.3. ®Pu3nka aToma. HAgepHad Mopenb aroma.
OnbIT Pe3sepdopaa. Mogens aToMa BOAOpPOAaA.
6.4®un3Mka  aTOMHOro  fapa. OnbITbI
Pe3epopaa. 3aKOH paanoakTUBHOMO pacnaga.
6.5. CTpoeHve aToMHOro sgpa. [eekt macchl,
3HEprus CBA3N N YCTOMYMBOCTL aTOMHBIX SAep.

6.6. fAgepHble peakuun. FAOepHbIA  peakTop.
Buonornyeckoe  feictene  pagMoaKTUBHbLIX
N3MTYYEHWIA.
Pazgen 7
2Bonoumnsa BeceneHHoM
7.1.CTpoeHve n passuTue BceneHHoi. Haiua
["anakTuka. Adpyrue

7.2.lanaktukn. BeckoHeyHocTb  BceneHHO.
Paclumpstowaaca BceneHHas.

7.3. TloHATMe KocMosormn. PaclumpsroLancs
BCeNeHHas. Mopenb  ropsuein  BCENeHHOM
CTpoeHMe 1 NPoOUCXOXAeHNe raflakTUK.

7.4.9B0ON10OUNYA 3Be3[. ['vnoTesa
NPONCX0XKaeHNe ConHeuHoi CUCTEMBI.

16

20
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12



TepmosfepHblit

CUHTES, npobnembl

TepMOsiAEPHOI (PeaKLmm) SHepPreTUKM

67  7.5.2BONtOLMA 3Be3L.
CO/THEYHOW CUCTEMBI.

MponcxoxxaeHne 2 2

XAPAKTEPUCTUKA OCHOBHbIX BUOB YUYEEHOW AEATE/IbHOCTU

CopepxxaHune obyyeHus

BBeneHune

EMEXAHUKA
KnHemaTuKa

CTYAEHTOB

XapakKTepucTka OCHOBHbIX BUOB AeATE/NbHOCTYU
CTYAEHTOB (Ha YPOBHE YUeOHbIX AEWCTBUIA)
YMeHUA NOCTaHOBKY Leniel feaTeNbHOCTH, NaaHMpoBaHus

COOCTBEHHON AeATENbHOCTM ANS AOCTUKEHUS
NOCTaBNEHHbIX Lenein, npeaBrULeHNS BO3MOXHbIX
pe3ynbTaToB 3TUX AEWCTBWUIA, OpraHn3aumMm caMOKOHTPONS
N OLEHKMN MONYYEHHbIX Pe3y/bTaToB.

Pa3BuTMe CNOCOBHOCTM ACHO M TOYHO M3M1araTb CBOM
MbIC/IN, NIOTUYECKN 0O6OCHOBbIBATH CBOK TOUKY 3pEHUS,
BOCNPUHMMATb U aHan3MpoBaTb MHEHUSI cobecejHUKOB,
npu3Haeas NpaBo APYroro 4esoBeKa Ha MHOE MHeHWUe,
Mpoun3sefeHe N3MepeHNs PU3NYECKNX BEIUYUH U
OL|EHKa rpaHuLbl NOrpewwHOCTen N3MEPEHWIA.
MpeactaBneHne rpaHMLbl NOrPELIHOCTEN U3MePeHUIA Npw
NOCTPOEHMMN TpadMKoB.

YMeHune BbiCKa3blBaTb FMMNOTE3bl AN 00bACHEHUS
HabngaeMblX SBEHUMN.

YMeHune npegnaraTb MoAenn SBNEHWUIA.

YKazaHue rpaHuy, NPpUMeHUMOCTU PU3NYECKNX 3aKOHOB.
3n0XKeHne OCHOBHbLIX NMOMIOXXEHNI COBPEMEHHOW
Hay4YHOW KapTWHbI MUpa.

MpuBeAeHNe NPUMEPOB BAUAHUSA OTKPbITUIA B (DU3UKE Ha
nporpecc B TEXHWKe M TEXHOMNOTMN NPON3BO/ACTBA.
Mcnonb3oBaHne MHTepHeTa Ans NoMcKa MHGopmauum

MpeacTaBneHne MeXaHUYeCKOro ABVXXKEeHMUS Tena
YypaBHEHUAMM 3aBUCUMOCTM KOOPAMHAT U NPOeKL e
CKOPOCTW OT BpemeHu. MNpeAcTaB/ieHNe MeXaHUYeCKoro
ABVKEHMA Tena rpaukamMy 3aBUCUMOCTI KOOPAUHAT U
npoekumMeli CKOpoCcTN OT BpeMeHn. OnpegeneHune
KoopAnHaT NPONAEeHHOro NyTu, CKOPOCTU N YCKOPEHUS
Tena no rpaukam 3aBUCMMOCTU KOOPAUHAT W MPOeKLUii
CKOpoCTW OT BpeMeHu. OnpegeneHne KoopamMHat
NPOMAEHHOr0 NYTW, CKOPOCTU N YCKOPEHUS Tena Mo
YpaBHEHMNSIM 3aBUCUMOCTM KOOPAMHAT M MPOeKLUii
CKOPOCTW OT BPEMEHM.



1. MEXAHUKA
KunHemaTunkKa

3aKoHbl COXpaHeHus B
MeXaHuKe

BOCMPUHUMATbL U aHan3nMpoBaTb MHeHUs cobeceHUKOB,
npu3HaBas Npaso APYroro 4Yes0Beka Ha MHOE MHEHWUe.
MponsBefeHne N3MepPeHnsa PU3NYECKUX BENIUUUH Y
OLeHKa rpaHunLbl NOrpeLHOCTeN N3MepPeHNIA.
MpepacTaBnieHe rpaHNLbl MOrPeLHOCTEN N3MEPEHUIA NpK
MOCTPOEHUMN rpaduKoB.

YMeHVe BbICKa3blBaTb rMnoTe3bl AN 06bACHEHNA
HabNAaeMbIX SABIEHUNA.

YMeHue npegnaratb MOAENN ABMEHWIA.

YKa3zaHvie rpaHuL, NpUMEHUMOCTU (IM3NYECKNX 3aKOHOB.
3n0XXeHe OCHOBHbIX MOMIOXEHUI COBPEMEHHO
Hay4HOI KapTMHbI Mupa.

MpuBeaeHne NPUMEPOB BANAHUS OTKPbITUIA B PU3MKE Ha
nporpecc B TEXHUKE U TEXHONOrMM NPOM3BOACTBA.
cnonb3oBaHue VIHTepHeTa 415 NMOMCKa MH(opMaLmun

MpeacTaBneHe MEXaHNYECKOTO ABVKEHUA Tena
YPaBHEHMAMW 3aBUCUMOCTU KOOPAMHAT U NpoeKuuei
CKOPOCTK OT BpeMeHu. MNpeacTaBieHne MexaHN4eckoro
ABVKEHUS Tena rpajukaMm 3aBUCUMOCTIN KOOPAMHAT U
NPOeKLUMen CKopocTn oT BpeMeHn. OnpegeneHune
KOOpPAWHAT NPONAEHHOr0 NYTN, CKOPOCTU U YCKOPEHUS
Tena no rpagukam 3aBUCUMOCTU KOOPAMHAT U NPOEKLNA
CKOPOCTK OT BpeMeHu. OnpefeneHne KoopanHat
NPOMNAEHHOr0 NYTU, CKOPOCTM M YCKOPEHUSA Tena o
YpaBHEHMSAM 3aBUCUMOCTU KOOPAMHAT U NPOeKLMii
CKOPOCTU OT BPEMEHMN.

MpoBefeHMe CPaBHUTENIbHOIO aHanm3a paBHOMEPHOTO U
pPaBHONEPEMEHHOTO [BVKEHWA.

YKazaHune 1Ucnosib3oBaHna NocTynaTesibHOro u
BpaLLaTe/ibHOro ABVMKEHNIN B TEXHUKE.

MpurobpeTeHne onbiTa paboTbl B rpynmne ¢ BbINOTHEHNEM
pasNINYHbIX COLMaNbHbIX POSe.

Pa3paboTka BO3MOXHOMW CUCTEMbI AeNCTBUI U
KOHCTPYKUWUKN 415 3KCMEPUMEHTANbHOIO onpejeneHuns
KWHEMAaTUYECKUX BESIMUUH.,

MpepfcTaBneHne nHGopMaunm o Buaax ABUXKEHUSA B BUAE
TabmMLbI

MpuMeHeHMe 3aKOHa COXPaHeHUs UMMynbea Ans
BbIYMC/IEHNSA U3MEHEHWIA CKOPOCTEN Ten Mnpu nx
B3aMMOAENCTBUAX.

3mepeHune paboTbl CUN U N3MEHEHNE KUHETUYECKOM
3Hepruu Tena. BbluncneHme paboTbl CUA U U3MEHEHNA
KWHEeTUYECKOI 3Heprumn Tena.

BbluncneHmne NOTEHLNaNbLHOM 3Heprum Ten B
rpaButayMoHHomM none. OnpegeneHve MOTEHUMANbHOWA
3Heprum ynpyro AeopMMpPOBaHHOIO Tena Mo W3BECTHOM
AaeopmMaLmMm 1 XecTKocTu Tena.

MprMeHeHMe 3aKOHa COXPaHEHUS MEXaHUYECKOW 3Heprum
npu pacyeTax pe3ynbTaToB B3aMMOAENCTBUI Ten
rpaBMTaLMOHHbLIMU CUIAMKU U CUNAMKU YIIPYTOCTH.
YKaszaHue rpaHuLl, NpUMEHMMOCTI 3aKOHOB MEeXaHWKMW.



YKazaHue yuyebHbIX AUCLMUMNINH, NPU U3YUEHUN KOTOPbIX
MCNONb3YTCS 3aKOHbI COXPaHEHUS

2. OCHOBbI MONEKYNAPHON ®U3NKU U TEPMOANHAMUKMN

OCHOBbI MONEKYNAPHOVA
KWUHETUYECKON Teopuu.
W aoeanbHblin ras

OcCHOBbI TepMOAMHAMUKN

CsoiicTBa napoB, >XUAKO-
CTeiA, TBepAbIX Ten

BbINONHEHWE 3KCMEPUMEHTOB, CyXalinx ans
0060CHOBaHMA MONEKYNAPHO-KMHETUYECKOWN Teopum
(MKT).

PelwleHune 3aga4 ¢ NpUMeHeHeM OCHOBHOIO ypaBHEHUSA
MOJIEKYIAPHO-KUHETUYECKON TEOPUM ras3os.
OnpegfeneHve napaMeTpoB BelecTBa B ra3006pasHOM
COCTOSIHUM Ha OCHOBaHWM YpPaBHEHUA COCTOAHUSA
naeanbHOro rasa.

OnpefeneHve napameTpoB BellecTBa B ra3o0bpasHoOM
COCTOSHUN Y NPOMCXOAALLMX NPOLLECCOB NO rpaukam
3asucumoctu p (T),

V (T), p (V).

JKcnepuMeHTanbHoe nccnegosaHue 3asucumoctu p (T),
V (T), p (V). MpeacraBneHve B Buae rpaukos
N30XOPHOro, M306apHOro M N30TEPMUYECKOrO MPOLLeCcCoB.
BbluncneHne cpefHeli KWHETUYECKON 3Heprum TensoBoro
LBVKEHUA MONEKYN MO U3BECTHOW TeMmnepaTtype
BelllecTBa.

BbickasbiBaHWe runoTe3 ansa 06bACHeHUS HabMAaeMblX
AB/IEHUI. Y KazaHue rpaHul, NpMeHMMOCTM MOAENN
«naeanbHbIn ras» 1 3akoHoB MKT

M3mepeHune KonnyecTBa TEMIOThl B nNpoLeccax
Tennonepefayn. Pacyet KoimMyecTsa TeNIOThI,
HeobXo4AMMOro 18 OCYLLeCTB/IEHNS 3a4aHHOI0 npolecca
C Tennonepegayein. PacyetT M3MEHEHUA BHYTPEHHEN
aHepruu Ten, paboTbl U NepesaHHOro Konm4yecTsa
TENNO0Tbl C UCNO/b30BaHNEM NEPBOr0 3aKOHa
TEPMOAVHAMUKMN.

PacuyeT paboTbl, COBEPLUEHHOI ra3om, Nno rpagmky
3asucumoctu p (V).

BbluncneHne paboTbl rasa, COBEPLUEHHON NPU U3MEHEHUN
COCTOSIHUA NO 3aMKHYTOMY UMKNy. Boluncnenne K npu
COBepLUeHMM ra3om paboTbl B NpoLeccax M3MeHeHUs
COCTOSAAHWUA MO 3aMKHYTOMY LUKy, O6bsACHEHME
NPUHLUMMNOB AeNCTBUA TeNN0BbIX MalnH. JeMOoHCTpauus
ponn (YU3NKN B CO3[4AHNUM M COBEPLUEHCTBOBAHUN Te-
N0BbIX ABUraTesnei.

M3noxxeHne cyTn 3KONOrnmyecknx npobnem,
00yCNOBMEHHbIX PaboTOM TENNOBbIX ABUTraTeNemn u
npeanioXeHve Nyt UX pelleHns. YKasaHue rpaHuy,
NPUMEHUMOCTW 3aKOHOB TEPMOAUHAMUKN. Y MEHUE BECTU
[vanor, BbICNYLWNBATb MHEHME OMMOHEHTa, Yy4aCcTBOBaTb B
LVCKYCCUW, OTKPbLITO BblpaXkaTb M OTCTauBaTb CBOK TOYKY
3peHus.

YKa3zaHue y4eOHbIX AUCUUNANH, NPU U3YYEHUN KOTOPbIX
NCNoNb3YT Yy4ebHbIi MaTepuan «OCHOBBI
TEPMOANHAMKM»

M3mepeHue BNaxHOCTW BO3ayXa.

PacyeT KonMyecTBa  TensoTbl, Heob6XoAMMOro  Ans



AneKTpocTaTunKa

MoCTOAHHbLIA TOK

MarHnTHble ABNEHUA

OCYLLECTB/IEHMA NpoLiecca nepexoja BellecTsa U3 04HOr0O
arperatHoro coCTosiHUA B Apyroe.
JKcnepuMeHTanbHOe UMCCNef0BaHWe TeMioBbIX CBOWCTB
BellecTBa. NMpuBeeHe NPUMEPOB KanWuINSPHbIX ABEHWN
B ObITY, NMpMpoae, TEXHUKE.
WccnefoBaHne MexaHUYeCKUX CBOWCTB TBEPAbIX Ten.
MpuMeHeHWe (U3NYECKUX MOHATUIN U 3aKOHOB B Y4eOHOM
maTepuasne npoeccroHasbHOro xapakrepa.
Mcnonb3oBaHve VIHTepHeTa Ans novcka nHpopmMaumnm o
paspaboTKax U NPUMeHEHNAX COBPEMEHHbIX TBEPAbIX U
aMOp(HbIX MaTepunanos

3. 3NIEKTPOAVHAMUKA
BbluncneHune cun B3aMMOAeNCTBUSA TOYEYHbIX
3NeKTPUYeCKNX 3apasos.
BbluncneHme Hanps>XeHHOCTUN 3M1eKTPUYECKOro nons
OZIHOTO M HECKO/IbKNX TOYEYHbIX 3/M1eKTPUYECKUX 3apAaLoB.
BbluncneHme noteHumana 3NeKTPUYECKOro nons o4HOro v
HECKO/IbKMX TOYEYHbIX 3N1eKTPUYECKMX 3apsALoB.
M3mepeHne pasHOCTM NOTEHLNANOB.
M3mepeHne 3Heprum 3NeKTpuYecKoro nons 3apsXKeHHoOro
KOHAeHcartopa.
BbluncneHne aHeprum 3neKTpruYeckoro nons
3apsAXKEHHOro KoHAeHcaTopa.
Pa3paboTka nnaHa 1 BO3MOXHOI CXeMbl AeACTBUIA
3KCNEPUMEeHTaNbHOro OnpeaesieHNsa 3N1eKTPOEMKOCTH
KOHZeHcaTopa 1 AN3NeKTPUYeCKON NPoHULLaeMoCTH
BelLlecTBsa.
lMpoBegeHne cpaBHUTENIbHOIO aHanu3a rpaBMTalnoHHOro
N 3NEeKTPOCTAaTMYECKOro nosnen
V3mepeHne MOLLHOCTW 3NeKTPUYeCcKoro Toka. MismepeHue
34C n BHYTpPEHHEro conpoTMB/IEHNA MCTOYHMKA TOKaA.
BbINONHEHME pacyeToB CW/bl TOKA M HaMpsHXKeHW Ha
yyacTkax anektpuyeckux uener. OO6bACHeHUe Ha
npuMepe 3/IEKTPUYECKON Lenun ¢ ABYMS UCTOYHMKAMU
Toka (34C), B KakOM c/lydae UCTOYHUK 3N1eKTPUYECKON
3Heprum paboTaeT B peXXMMe reHepatopa, a B Kakom — B
pexume notpebutens.
OnpefeneHvie Temnepatypbl HUTU HaKalMBaHUS.
M3mepeHne 3neKTpuyeckoro 3apsaja 31eKTpoHa.
CHATMe BONbTAMNEPHON XapaKTePUCTUKM Anoaa.
lMpoBefeHWe cpaBHUTENIBHOTO aHann3a
noslynpoBOL4HUKOBbLIX ANOLOB N TPUOLOB.
Mcnonb3oBaHue VIHTepHeTa 418 Noucka nHgopmaymum o
nepcrnekTMBax pasBUTUS MONYNPOBOLHUKOBON TEXHUKMN.
YcTaHOBKa MPUUYMHHO-CNEACTBEHHbIX CBA3EN
M3mepeHne MHAYKUUN MAarHUTHOrO nons. BbluncneHue
cun, AeACTBYHOLWNX HA NPOBOAHMUK C TOKOM B MarHUTHOM
rnone.
BbluncneHune cun, 4eACTBYHOLMX HA 3NEKTPUYECKUIA
3apsg, ABUXKYLWMIACA B MArHUTHOM nofne.
WccnenoBaHve ABNEHWIA 31EKTPOMArHUTHON UHAYKLUWN,
CaMOVHAYKLUNN.



4. KONNEBAHUSA U BOJIHbI

MexaHunyeckne KonebaHus

Ynpyrue BO/HbI

ANeKTpOMarHUTHbIE
Kone6aHus

BbluncneHme aHepruyv MarHMTHOrO Mons.
OO6bsACHEHME NpUHLMNA LeACTBUA 3NEKTPOLBUraTENS.
OO6bsACHEHMe NpuHLMNa AeNCTBUA reHepaTopa
3M1IEKTPUYECKOr0 TOKA U 3N1eKTPOU3IMEPUTESIbHBIX
npu6opos. O6bACHEHUe NMpUHLMNA AeACTBUA Macc-
cnekTporpada, yckoputeneii 3apsXXeHHbIX YacTull.
OO6bACHEHME PONN MArHUTHOrO NONA 3eM/IN B XKU3HU
PaCTEHWNiA, XXMBOTHbIX, Ye/I0BeKa.

MpuBeaeHne NPUMEPOB NPAKTUUYECKOro NPUMEHEHMS
N3yYeHHbIX ABMIEHNI, 3aKOHOB, NPUGOPOB, YCTPOMCTB.
MpoBeAeHMEe CPaBHUTENBHOMO aHanM3a CBOMCTB
3/1EKTPOCTATMYECKOr0, MarHUTHOrO U BUXPEBOr0
3NeKTPUYECKUX Nonen.

OO6bACHEHME Ha NMPUMepPe MarHUTHLIX ABNEHWUIA, noYemy
(hPM3MKY MOXHO paccMaTpuBaTb KaK MeTagucuuninHy

WccnepgoBaHve 3aBUCMMOCTM nepuoga KonebaHwuii
MaTeMaTM4YeCcKoro MasiTHMKa OT ero A/IMHbI, Maccbl U
aMmnanTyabl KonebaHuin. iccnegoBaHue 3aBUCUMOCTU
nepuofa KonebaHuii rpysa Ha MpPYy>XMHe OT ero maccbl U
YKECTKOCTM NPYXWUHbl. BbluncneHvne neprnoga KonebaHui
MaTeMaTMyYeCcKoro MasTHMKa No U3BECTHOMY 3HAYEeHUIO
ero AnvHbl. BbluncneHme nepunoga KonebaHuin rpysa Ha
NPY>XXWHe Mo U3BECTHbIM 3HAYEHUSIM €ro Macchl U
YECTKOCTM NPYXXUHbI. BbipaboTKa HaBbIKOB
BOCMNPUHMMATb, aHanM3npoBaTh, NepepabaTbiBaTb U
npeabaBAATb UH(POPMALNIO B COOTBETCTBUN C
NOCTaBNEeHHbIMY 3aga4yamu.

MpuBeageHNe NpMMepoB aBTOKONebaTeNbHbIX
MeXaHn4ecknx cuctem. MNposegeHne Knaccugukaumm
KonebaHuin

M3mepeHune 4/IMHbI 3BYKOBOI BOJIHbI MO pesy/ibTatam
HabNo4eHNA NHTepMepeHLUN 3BYKOBbIX BOJH.
HabnogeHne n 06biacHeHWe ABNEHUIA MHTepdepeHUMn 1
ANpakLuUn MexaHn4yecknx BOJH.

MpepfcTaBneHne o06nacTein NPUMeHEHUA ybTpasByKa U
MepcnekTVBbLI ero MCNOMb30BaHMA B Pa3IMYHbIX 06/1acTaX
HayKWn, TEXHUKW, B MeULUHE.

3noxeHne cyTu aKoNornyecknx npobnem, cBA3aHHbIX C
BO3/eMNCTBMEM 3BYKOBbIX BO/IH HA OPraHM3Mm YenoBeka
HabntogeHne ocumniorpaMm rapMoHUYecKnMx KonebaHui
CWU/bl TOKa B LENW.

N3mepeHne 3n1eKTPOEMKOCTM KOHAeHcaTopa. M3mepeHue
NHOYKTUBHOCTb KaTyLUKMW.

WccnepgoBaHve SIBNEHUS 3/1EKTPUYECKOTO pe3oHaHca B
nocnefoBaTeNbHON Lenw.

MpoBeaeHne aHanormm mexay (hm3nyeckumu
BEIMUMHAMMN,  XapaKTEPU3YHOLWMMN  MEXAHUYECKYH U
3N1EKTPOMArHUTHYH KofnebaTenbHble CUCTEMBI.

PacyeT 3Ha4YeHWiA CU/bl TOKA M HanpsHKeHUs Ha 3feMeHTax
Lleny NepeMeHHOro Toka.

WccnegosaHve npuHumna genctens TpaHchopmaropa.



ANeKTPOMarHuTHble
BOJIHbI

5 OMNTUKA
Mpupoaa ceeTa

BonHoBbIe cBOWCTBA cBeTa

WNccnepoBaHve NpuHLMNa AeicTBUS reHepaTopa
nepeMeHHOro Toka. VMicnonb3oBaHue VIHTepHeTa Ans
Momucka MHopMaLun 0 COBPEMEHHbIX crocobax nepegaum
3NeKTPO3HEPrnm

OcyllecTBNeHMe  paguonepefadn 1 pagvonpremva.
NccnepoBaHne CBOWCTB  3MEKTPOMArHUTHbLIX BOSH  C
MOMOLLbIO MOBGUNBHOTO TeNnedoHa.

PasBUTME LEHHOCTHOTO OTHOLUEHMUSI K U3yYaeMbIM Ha
ypoKax (hM3nK1 06bEKTaM 1 OCBaVMBAEMbIM BUAaM
AeaTenbHoCcTU. O6bACHEHWE NPUHLMNNANBLHOTO pasnnuns
NPUPOABLI YNPYTrUX W 3MEKTPOMArHUTHbIX BOJH.
N3noXeHUe CyT 3KONOFUYECKMX NPO6GIeM, CBA3AHHbIX C
3NEKTPOMArHUTHbIMU KONe6aHUsMMN 11 BOMHAMM.
O6bsCHEHME PONN 3NEKTPOMArHUTHbIX BOSH B
COBPEMEHHbIX MCCNeA0BaHUAX BceneHHo

MprYMeHeHMe Ha NPaKTUKe 3aKOHOB OTPaXKEHMUS U
MpenoMeHns CBeTa Npu peLleHnn 3aaau.
OnpeaeneHne CNeKTpanbHbIX rPaHuML, YyBCTBUTENbHOCTM
Yeno0BEYECKOro rnasa.

YMeHVe CTPOUTb 1306paxKeHns NpeaMeToB, AaBaeMble
NVH3aMK. PacuyeT paccTosHUS OT NIMH3bI [0 N306paXKeHMs
npeameTa.

PacueT oNTUYECKOW CUMbl NNH3bI.

N3mepeHne hoKyCHOro pacCTOSHUS NIMH3bI.
WcnbiTaHne mofeneldi MUKpOCKona v Teneckona
HabntofeHne saBneHns UHTepdepeHLum
3NeKTPOMarHUTHbIX BONH. HabnoaeHne sBneHus
AndpakLMmM 3NeKTPOMarHUTHbIX BONH. HabntogeHue
SIBNIEHNS NONSAPM3ALUN 3NEKTPOMArHUTHbIX BOJH.
3MepeHue ANVMHbI CBETOBOI BO/HbI MO pe3ynbTaTam
HabNIAEHUNS SBNEHUS NHTepdepeHUnn. HabnoaeHune
sBNeHns andpakumum ceeta. HabnwoaeHne sBeHNUS
nonsipusauun 1 gucnepcun ceeta. Mouck pasnuunii n
CXO/CTBA MeX/Y ANPPAKLMNOHHbIM W AUCNEPCUOHHbBIM
CreKTpamu.

MpuBeaeHNe NPUMEPOB NOSBNEHNUS B NPUPOJE W
MCNONb30BaHMUS B TEXHUKE SABNEHU UHTepdepeHLun,
Andpakuym, NonspusaLmMmn 1 AUCnepcun ceeTa.
MepeuncneHne MeTo0B MO3HaHWS, KOTOPble MC-
MoNb30BaHbl MPU U3YUYeHUN YKa3aHHbIX SBAEHUI

6. ONEMEHTblI KBAHTOBOW ®U3UNKN

KBaHTOBas onTuKa

HabnogeHune (hOTO3/1IEKTPNYECKOTO aphekTa.
O6bAcHeHMe 3akoHOB CTONeToBa Ha OCHOBE KBaHTOBbIX
npeacTaBNEHWUIA.

PacyeT MakCMManbHOW KMHETUYECKOW 3HEprun
3NEKTPOHOB NpU (hOTOINEKTPUYECKOM 3(heKTe.
OnpepeneHne paboTbl BbIXOAa 3MEKTPOHA MO rpafuky
3aBMCMMOCTM  MaKCMMasibHOM  KMHETUYECKOW 3Heprum
(hOTO3/MEKTPOHOB OT 4acToTbl cBeTa. V3MepeHue paboTbl
BbIX0/Ja 3/1eKTPOHa.

MepeuncneHne npubOpPOB  YCTAHOBKW, B  KOTOPbIX



du3nka aToma

®u3nKa aTOMHOro sapa

7. 3BONOLUA BCEJIEHHOW

CTpoeHne npassuTue
BceneHHolk

npumeHsieTcs 6e3- MHEPLMOHHOCTL (hoTo3(hdeKTa.
OO6bACHEHME KOPMYCKYNAPHO-BO/IHOBOIO Ayanu3mMa
CBOWCTB (POTOHOB. O6BACHEHME PONN KBAHTOBOMW OMTUKM
B Pa3BUTUN COBPEMEHHOW (PU3NKMN

HabntogeHne NUHenyaTbIX CNEKTPOB.

PacuyeT 4acToTbl U 4/IMHbI BOJIHbI UCMYCKAEMOro CBeTa
npu nepexofe atoMa BOAOPOAA U3 OQHOM0 CTalMOHapHOIo
cocTosHUA B Apyroe. O6bACHEHME NPOUCXOXAEHMNS
NIMHENYaTOro crnekTpa aToma Bo4opoJa v pasnnyns
NUHenYaTbIX CNEKTPOB pas/IMyHbIX ra3os. ccnegoBaHue
NIMHENYATOro CrnekTpa.

WccnegosaHue npuHymMna paboTbl NHOMUHECLEHTHOM
namnbl. HabnogeHne n 06bACHEHWe NPUHLKMNA JeNCTBUA
nasepa. lNpusegeHne NpUMepPoB UCNOMb30BaHNA fasepa B
COBPEMEHHOW HayKe U TeXHUKe.

Wcnonb3oBaHne VIHTepHeTa Ana Moucka MHpopmauum o
nepcnekTuBax NpUMeHeHUA nasepa

Hab6nwoneHne TpekoB anbga-yacTul, B kamepe BunbcoHa.
PernctpupoBaHue afepHbIX U3NYYEHUA C NOMOLLbIO
cyeTyumka lenrepa.

PacueT aHepruu CBA3N aTOMHbIX Afep.

OnpepgeneHne 3apsaga M MaccoBOro ymcsia aToOMHOIo A4pa,
BO3HMKAIOLLEro B pe3ysibTate pajMoakTMBHOIO pacnaga.
BbluncneHnve aHeprumn, ocsoboxaaroLlencs npu
pafMoakTUBHOM pacnage.

OnpefeneHve NpPoAyKTOB ALepHON peakumm.

BbluncneHve aHepruu, ocBo60XAatoLLeincs Npu AaepHbIX
peakuuax. MNoHnMaHve NperMyLLecTs U He4OCTATKOB
MCNOJIb30BaHWNA aTOMHOMN 3HEPTUN U NOHU3UPYHOLLUX
N3My4YeHUA B NPOMBbILLNIEHHOCTU, MefuLMHE.

N3noxeHne cyTh 3KOMOrMYeCcKMX Npob6/ieM, CBA3aHHbLIX C
OMONOrNYECKUM [eACTBMEM PaAMOAKTUBHBIX U3NYUYEHWUNA.
MpoBefeHMe KnaccuuKaunum afnemMeHTapHbIX YacTul, rno
NX (PM3NYECKUM XapaKTepuctmkam (Macce, 3apsay,
BPEMEHW XXWU3HWU, CMUHY U T.4.).

MoHUMaHWe LEHHOCTE HAy4yHOro MO3HaHUA Mupa He
BooOLle [N 4Ye/lOBeYeCcTBa B LENOM, a A/ KaX4oro
oby4atoLlerocs SMYHO, LEHHOCTEN OBflafleHUs MeTOLOM
Hay4yHOro no3HaHusA A8 AOCTUXEeHMsA ycnexa B 1H060M
BUAE MPaKTNYeCKON feATeIbHOCTH

HabntoaeHune 3a 3Be3gamu, JIyHOW 1 NnaHeTaMu B
Teneckon. HabnwogeHne coMHeYHbIX NATEH C MOMOLLbIO
Tesieckona u COTHEYHOI0 3KpaHa.

Vicnonb3oBaHue MHTepHeTa A4NA NOUCKa M306paXKeHWiA
KOCMUYECKUX 06BEKTOB U MH(OpMaL MK 06 nuxX
ocobeHHoCTAX O6CyXAeHNe BO3MOXHbIX CLieHapues
aBonouun BceneHHoid. Micnonb3oBaHne MHTepHeTa ans
NnoucKa COBPeMeHHOW MH(opMaLnmM 0 pasBuTum
BceneHHol. OueHka MHGopMaumm ¢ nNo3uLUn ee CBOMCTB:
[OCTOBEPHOCTU, 06BbEKTUBHOCTU, MOHOTHI, aKTyanbHOCTU
nT. A



Ssonouya 38e3f. MMnoTesa BblunucneHWe 3HEPruM, 0CBOGOXAatOLLelics Npy

MPOUCXO0XKAEHUS
Co/HeyvHolt cucTeMsl

TEPMOSIAEPHbIX peakuunsx.
dopmynmpoBKa Npo6aeM TEPMOAAEPHON 3HEPTETUKN.
O6DBACHEHNE BAUAHUS COMHEYHOM aKTUBHOCTM Ha 3eM/t0.
MoHMMaHMe PONN KOCMUYECKMX MCCNefoBaHNRi, nx
Hay4YHOro U 3KOHOMMYECKOr0 3HaYeHus.

OO6CyXXaeHNe COBPEMEHHbIX TMNOTe3 0 NPOUCXOXAEHUN
ConHeYyHol cucTembl



YYEBHO-METOAMNYECKOE N MATEPUAJIbHO-TEXHNYECKOE OBECIEHEHNE
NMPOEPAMMBI YHEBHOW ANCLUUTT/TMHBI «®U3UNKA»

OcBoeHMe nporpamMmbl Y4ebHOW AuCUUNANHBI «PU3nMKa» NpeanonaraeT Haauune B
npoeccmoHanbHOM  06pa3oBaTe/ibHOM  OpraHuM3auun, peanvsytolein obpasoBaTesibHYHO
nporpammy cpegHero o6ulero ob6bpasoBaHusi B npedenax ocBoeHms TMCC3 Ha 6ase
OCHOBHOIo 06ulero o6pasoBaHWsA, KabuHeTa MaTeMaTUYeCKUX AUCUMUMAUH. [lomelleHune
KabuHeTa  ygoBneTBopsieT Tpe6oBaHWAM CaHWTapHO-3NUAEMUONONMYECKUX MpaBua 1
HopmaTnBoB (CaHlMnH 2.4.2 Ne 178-02) n oOCHalleHO y4eGHO Mebenblo U cpeacTeamu
00yuyeHns, [OCTaTOYHbIMW [ANA  BbINOAHEHUS TpeboBaHWI K YPOBHK  MOArOTOBKMU
obyuyaroLmxcs.

B cocTtaB y4ebHO-MeTOANYECKOrO U MaTepuanbHO-TEXHUYECKOro obecnevyeHmnst nporpam-
Mbl Y4e6HOI ANCUMNANHBI MaTeMaTUYECKNX AUCLMUMNINH BXOAAT:

* HarnsgHble Nocobus (KOMNNeKTbl y4ebHbIX TabunL, Na1akaTtos, NOPTPETOB BblAato-
LLMXCA MONKOBOALIEB.);
e OUBANOTEYHbIV (hOHA.

YYEBHO-METOMYECKOE 1 marepnansro-TexHuueckoe o6ecneverne [TPOTPAMMbI
YUYEBHOW ANCUWMNNHBI «prsnkar

OcBoeHMe MporpamMbl Y4ebHOW AuCUMNANHBL «PU3nMKa» NpeanonaraeT Haauyume B
npogeccMoHanbHON 06pa3oBaTe/lbHOM  OpraHu3aunn, peanuaytolleir 06pasoBaTe/lbHYH
nporpammy cpefHero o6ulero obpasoBaHus B npefenax ocsoeHuss OMOI CMNO Ha 6a3e
OCHOBHOro o6uero obpasoBaHus, y4ebHOro KabuHeTa, B KOTOPOM WMMEETCS BO3MOXKHOCTb
obecrneunTb CBOOGOAHBLIN AOCTYN B MIHTEpHET BO Bpems y4eOHOro 3aHATUA W B MepUOL BHe-
y4ebHOIN AesTeNbHOCT 0ByYatoLLmMXcs.

B coctaB kabuHeTa (pM3MKM BXOAMT nabopatopusi ¢ NabopaHTCKOM KOMHATOM.
MomelleHe KabuHeTa ((M3MKWU  [O/DKHO  YAOBMETBOPATL TpeboBaHMAM  CaHMTapHO-
anuaemMmnonormnyeckmx npasun n Hopmatmeos (CaHlMnH 2.4.2 Ne 178-02) 1 6biTb OCHALLIEHO
TUNOBLIM 060PY[0BaHMEM, YKa3aHHbIM B HAcCTOAWMX TpeboBaHUAX, B TOM u4ucne
cneuvann3MpoBaHHOMW Yy4ebHO Mebenblo M cpefcTBaMu 0OYYeHUs, [OCTaTOYHbIMU AN
BbIMNO/IHEHMS TPeOOBaHUI K YPOBHIO MOAIOTOBKN 00YyYaroLLMXCA.

B kabuHeTe [O/MKHO ObITb My/bTUMEANUAHOE 060pyL0BaHMe, NOCPEeACTBOM KOTOPOro
y4acCTHUKM 06pa3oBaTe/lbHOro npoiecca MoOryT npocmaTpuBaTth Bu3yasibHYHO WHMOpMaLMio
no (M3mnke, cosfaeatb Npe3eHTauuu, Bugeomarepunansl U T. u.

B coctaB y4ebHO-MeTOANYECKOr0 M MaTepuanbHO-TEXHUYECKOro obecneyveHunst nporpam-
Mbl Y4E6HOM ANCUMNINHBbI «DPU3NKa», BXOAAT:

* HarnggHole nocobus (KOMMNAEKTbl y4ebHbIX Tabnuu, nnakatbl: «PuU3NYeCKUe Ben-
YMHbI U (YHAAMEHTaNbHblE KOHCTaHTbI», «MeXayHapoaHas cuctema eauvHuy, CU,
«lNepnognueckas cuctema xummyeckmx anemeHtoB [./. MeHpeneeBa», MOPTPETHI
BbIJAKOLLNXCA YYEHbIX-(DU3UKOB U aCTPOHOMOB);

*  WHMOPMaLMOHHO-KOMMYHMWKaTUBHbIE CPEACTBa,;

*  3KpaHHO-3BYKOBble M0COOMS;

*  KOMIM/EKT 3/1eKTPOCHabXeHNsA KabnHeTa (hunsmnku,;

e TeXHUYeCKue cpeacTBa 0b6ydeHus;

*  [leMOHCTpaumnoHHOe obopyoBaHVe (00LLEro Ha3HauYeHUs 1 TemaTuyeckue Habopsbl);

e nabopaTopHoe o60opyaoBaHMe (OOLLErO Ha3HAYeHUs 1 TEMaTUYECKME HAbOopbI);

e cTaTu4yeckue, AMHAMUYECKME, LEMOHCTPALMOHHbIE N pa3faTO4uHble MOLENN;

e BCromoraresibHoe 060pyA0BaHuE;

* KOMMNEKT TEXHWYECKOW LOKYMeHTaLUuMu, B TOM YMC/e nacnopta Ha cpefcTsa 0byye-

HUS, MHCTPYKLMMN NO MX UCMOMb30BaHMIO N TEXHMKE 6e30MacHOCTH;

OM6MOTEUHBIN POHA,
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