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MnaHupyemble pe3ynbTaThl

PaGouass mporpamma cocTaBiieHa B COOTBETCTBUM C paboueil mporpaMmoit
Bocniutarust MOY Kpacuo6opckas COILl na 2023-2024 yueOHbIH TO1

B ocHoBHOW LLKONe dunsmka nsyyvaetcd ¢ 7 no 9 knacc. B Tom yncne B 8 knacce 68 y4ebHbIX YacoB
13 pacyeTta 2 y4yebHbIx Yaca B Heaento.

JINYHOCTHbLIMU pe3ynbTataMmun 06yqu|/|;| cbmslee B OCHOBHOW LLKOME ABNAITCS:

e pa3BWUTUE MO3HABATENMbHLIX UHTEPECOB, NHTENMEKTYarnbHbIX U TBOPYECKUX CNOCOBHOCTEN
yyalumxcs;

e ybeXxOeHHOCTb B BO3MOXHOCTM MO3HaHWUS MPUPOAbl, B HEOBXOAMMOCTM pPasyMHOro
NCMOMb30BaHNS [OOCTWKEHUA HAykM WM TEXHOMOMMA Ans  [anbHEWlero pasBuTUs
4eroBeYeckoro obLecTBa, yBaXeHNe K TBOpLIAM Hayku U TEXHUKW, OTHOLLEHUE K (hr3nKe
KaK K arieMeHTYy o6LLie4enoBeYeckol KynbTypbl;

e  CaAMOCTOSITENbHOCTb B NPUOGPETEHNMN HOBBIX 3HAHWIA U NPaKTUYECKUX YMEHWIA;
FOTOBHOCTb K BbIGOPY >KM3HEHHOIO MyTW B COOTBETCTBMU C COBCTBEHHLIMU MHTEPECAMM U
BO3MOXXHOCTSIMU;

e MOTMBaUMs o06pa3oBaTesibHOW AEATENIbHOCTU LIKOSIbHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTMPOBAHHOIO NOAX0AA;

e (hopMMpPOBaAHME LIEHHOCTHBLIX OTHOLLEHWUIA APYr K APYry, K YYMTEN0, K aBTopam OTKPbITUI
N M3006peTeHUN, K pe3ynbTaTtam oby4eHus.

MeTanpeamMeTHbIMM pe3ynbTaTaMu 00yyYeHus (hr3nKe B OCHOBHOW LLUKOME SIBIISOTCS:

e OBaeHNe HaBblkaMU CAMOCTOATENBHOrO NPMOBpPEeTEHMS HOBbLIX 3HaHWI, OpraHv3aumm
y4yebHON OeATenbHOCTW, MOCTAHOBKWU Lerner, NnaHupoBaHMS, CaMOKOHTPOMS M OLEHKU
pe3ynbTaToB CBOEW AEATENbHOCTU, YMEHWSMU MNpeaBuaeTb BO3MOXHbIE pe3ynbTaTbl
CBOWX OENCTBUN;

e MOHVMaHue pasnuunii Mexagy UCXoOHbIMU hakTaMu U rMnoTesamm Anst X obobACHEeHUS,
TeopeTnYecKUMn MoaensiMm n pearnbHbIMU OObEeKTamMu, OBMafeHue yHMBepcasibHbIMU
y4ebHbIMM OEUCTBUAMKU Ha Mpumepax rmnotes Ans oObsACHEHUS M3BECTHbIX (DaKTOB U
9KCNEPUMEHTANbBHOW MPOBEPKM BbIABUraeMblX rvMnotes, paspaboTkM TeopeTU4ecKmx
mMogernen NnpoueccoB UNu SBNEHUI;

e dopMMpoBaHME YMEHUI BOCMPUHUMATL, NepepabaTbiBaTh N NpeabABnATb MHPOPMALMIO
B C/IOBECHON, 06pa3Hoi, CUMBONNYECKOM hopMax, aHann3MpoBaTb U nepepabaTtbiBaTb
Nony4YeHHyr MHGPOPMaLUD B COOTBETCTBMM C MOCTaBMEHHbIMW 3adadyamMu, BblOENSTb
OCHOBHOE COAepXKaHne NPOYUTAHHOIO TEKCTA, HAXOAMUTb B HEM OTBETHI HA MOCTaBMEHHbIE
BOMPOCKI 1 U3naraTb €ro;

e npuobpeTeHne onbiTa CaMOCTOATENBHOrO MOUCKa, aHanu3a M oTbopa uHdopMauun ¢
MCNONb30BaHMEM Pa3MMUYHbBIX UCTOYHUKOB M HOBbIX UH(POPMALMOHHBLIX TEXHOMOrMIN ANng
peLueHnsa no3HaBaTerbHbIX 3a4ay;

e pa3BMTME MOHOIOMMYECKON N AMarornMyeckon peun, yMEHUs BblpaxaTb CBOU MbICIN U
cnocobHOCTN BbICNylWIMBaTh cobecedHuKa, MOHMMATb €ro TOYKY 3pEeHusi, Npu3HaBaTtb
npaBo OpPYroro YenoBeka Ha UHOE MHEHUE;

e OCBOEHME TMpPUEMOB [OEWCTBUA B  HECTaHOApPTHbIX  CUTyauusix, OBMNajeHue
9BPUCTMHECKUMN METOAAMM peELLEHUS Npodnem;

e dopMnpoBaHMe yMeHuI paboTaTb B rpynne C BbIMNOMTHEHWEM pPa3sfMYHbIX COLMArbHbIX
pone|7|, npencraBnATb U OTCTanBaTb CBOWU B3rMAAbl U y6e>K,quM9|, BECTU ONUCKYCCUIO.

MpeameTHble pesynbTaThl 06y4eHUs hranke B OCHOBHOW LLKOME NpeacTaBrieHbl B COAEPX)KaHNUM
Kypca no Temam.



8 knacc

(68 4, 2 u B Hepento)

1. MNepBoOHavarnbHble CBEAEHMS O CTPOEHUM BellecTBa (6 4)

| ypoBeHb

PasButre B3rnsgoB Ha cTpoeHue BelwecTBa. Monekynbl. [luckpeTHoe cTpoeHune Belectsa. Macca n
pa3mMepbl MOMEKyr.

BpoyHoBckoe aswxeHue. TennoBoe ABWXeHWe Mosnekyn n atoMmoB. [uddyamns. Ceasb
Temnepartypbl Tena Co CKOPOCTbIO TEMMOBOMO ABMXEHNS YacTuL, BeLLecTBa.

BsaumopenictBme yacTtuy Bewectea. CmaymBaHume. KaI'IVIJ'IJ'IFIprIe ABIEeHUA.

Mopaenu TBepaoro, XWOKOro 1 ra3oo6pasHOro COCTOAHMIN BELLLECTBA U UX 0ObACHEHNE Ha OCHOBE
MOnEKYNAPHO-KMHETUYECKON TEOPUUN CTPOEHUS BelLleCcTBa.

Il ypoBeHb

CnocoObl n3amepeHust pasmepoB Moriekyrn. MiamepeHue ckopocTten monekyn. OnbiT LTepHa.

JTabopaTopHbIe OnbIThI

| ypoBeHb

HabniogeHve genumocTu BellecTBa.

HabnopeHuve senenns amddysmm B razax u XnUOKocTsX.
MccnepoBaHue 3aBUCUMOCTIN CKOPOCTM AU Py3nmn oT Temnepartypesl.
Il ypoBeHb

N3amepeHne pasmepoB Monekys.

MpeameTHble pe3ynbTaTbl 00y4eHus

Ha ypoeHe 3anomMuHaHus

| ypoBeHb
Ha3sbieamp:
e M3MYECKYIO BENUYMHY U ee yCroBHOe 0b603HadeHne: TemnepaTypa (1);
e eanHnubl dursndecknx BennymH: °C;
e busnyeckme npnbopbl: TEPMOMETP;
e OPSAOK pa3MepoB U MacChl MONEKYI; YMCra MOMeKyn B eauHuLe o0bema;
e MeToAbl N3ydeHUs dU3NYECKUX SBMEHNIA: HAbN4eHWEe, TMNOTe3a, SKCNEPUMEHT, TEOPUS,

mMoAenvpoBaHue.
Bocnpouseodume:



NCTOpPUYECKNE CBEAEHNS O Pa3BMTUM B3MMSAO0B Ha CTPOEHNE BELLECTBA;
onpegeneHus NOHATUIA: MOMeKyna, atoM, AMddy3us;
OCHOBHbI€ MOMNOXEHUA MOMNEKYNAPHO-KMHETUYECKON TEOPUN CTPOEHMS BELLLeCTBa.

Onucbisams:
e dABreHne auddysuu;
e XapakTep ABWXEHMS MOMEKyn ras3os, >XUAKOCTEN U TBepAbIX Ter;
e B3aMMOAEWNCTBME MOJIEKYIT BELLECTBA;
e dBNEHME CMaYMBaHUS;
e KanunnspHble ABMEHUs;
e CTpPOEHME N CBOMCTBA ra3oB, XXMAKOCTEN N TBEpAbIX Ten.
Il ypoBeHb
Bocnpoussodume:
npUMepbI, NO3BOSSIOLNE OLEHUTL pasMepbl MOSIEKYI M YACNO MOSEKYS B eanHuLE 06beMa;
e unaeto onbiTa LUTepHa.
Onuckisams:

Crnocobbl N3MepeHNss Macchl M pa3mMepoB MOSEKYT;
onbIT WTepHa.

Ha ypoeHe noHumaHus

| ypoBeHb

lMpusodums npumepsbi:

SIBMEHUI, MOATBEPXKAAMLWMX, YTO: Terna COCTOAT W3 YacTuu, Mexay KOTopbiMu
CYLLECTBYIOT MPOMEXYTKN; MOJEKynbl HaxoO4aTCA B HEMNPEpPbIBHOM  XaoTUYECKOM
ABVXEHMW; MOEKYIbl B3aMMOAENCTBYIOT MeXay coboil;

ABMNEHNIA, B KOTOPbIX HabnogaeTcs cMavymMBaHne U HecMadmMBaHue.

Ob6bsicCHIMB!

pe3ynbTaTbl OMbITOB, A0OKa3bIBAOLMX, YTO Tena COCTOST M3 YacTul, Mexay KOTOpbIMU
CYLLIECTBYHOT NPOMEXYTKM;

pe3ynbTaTbl OMbITOB, [AOKa3biBALMX, YTO MOMEKYNbl HaxoOdATCs B HENpepbiBHOM
XaoTnyeckoM aBmkeHun (bpoyHoBCKoe aABwkeHue, anddysms);

OGpoyHOBCKOE OBWKEHUE;

anddysnio;

3aBUCUMOCTb: CKOPOCTU AMddy3nm OT TeMMepaTypbl BELLECTBA; CKOPOCTM anddy3um ot
arperaTHOro COCTOSIHWSI BeELLECTBa; CBOWCTB TBEpAbIX TEM, XMOKOCTEN M ra3oB OT WX
CTPOEHUS;

ABNEHMS CMaYMBaHNS U KanuInsipHOCTY.

Il ypoBeHb

Ob6bsicCHIMB!

OTNMYME TMOHATMS CpedHei CKOPOCTM TEeMryioBOrO ABWXEHUS MONEKyn OT MOHATUS
CpeaHen CKOpPOCTU MEXaHUYEeCKOro ABUKEHUSI MaTepuaribHOW TOYKM;

pe3ynbTathbl onbiTa LTepHa;

3aBUCKMMOCTb BbICOTbI NOABEMA KUAKOCTU B KANUNssipe oT ee NNoTHOCTU U OT AnameTpa
Kanunnspa.

Ha ypoeHe npumMeHeHuUs1 8 MUnu4HbIX cumyayusix

| ypoBeHb

Ymemb:



* UN3MepsTb TEMNepaTypy U BblpaxaTb ee 3HadYeHue B rpagycax Llenbcus;
e 0606WWaTs Ha SMMUMPUYECKOM YpOBHE pe3ynbTaTbl HabniogaeMblX 3IKCMNEPUMEHTOB W
CTPOUTb UHAYKTUBHbIE BbIBOAbI;
® [PUMEHATb NOMYyYeHHblE 3HAHNSA K PeLLlEeHUIO KaYeCTBEHHbIX 3aAau.
Il ypoBeHb

Ymemb:

e MPUMEHATb NOMYyYEHHbIE 3HaHNSA K OOBACHEHUIO SIBNEHWI, Habna4aemblx B NpUpoae 1 B
ObITy.
Ha ypoeHe npumeHeHusi 8 HecmaHOapmHbIX cumyauyusix

| ypoBeHb
Obobuwams:

e  MOJyYeHHbIE NPUN N3Y4YEHUMN TEMbI 3HAHUSA, MPEACTaBNATb UX B CTPYKTYPUPOBAHHOM BUAE.
Ymems:

e  BbIMOSHATL KCMIEPUMEHTAlbHbIE NCCNEAOBAHUS, YKasaHHble B 3agaHusIX K naparpadam
n B paboyen TeTpagu (siBneHue anddy3nm, 3aBUCUMOCTb CKOPOCTU Anddy3unM OT
Temnepartypbl, B3aMMOLAENCTBME MOMEKYIT, CMaynBaHUe, KanunnsipHble SBNeHus).

2. MexaHu4yeckne cBoMCTBA XNOKOCTEN, ra3oB 1 TBepAdblx Ten (12 v)

| ypoBeHb

[aBneHuve xuakocTen u razoB. OGbACHEHNE AaBeHNs XUOKOCTEN 1 ra3oB Ha OCHOBE
MOIEKYNAPHO-KUHETUYECKON TEOPUIN CTPOEHWS BELLECTBA.

lMepenaya gaBneHus XMOKOCTAMM 1 razamun. 3akoH Nackans. [JaBneHue B XnOKocTu u rase.
Coobwwatowmecs cocyabl. Mmapaenuyeckasa maliunHa. M'magpasnmdeckun npecc. MaHomeTpbl.

AtmocdepHoe gasneHune. MisamepeHne atmocdepHoro gaesneHnsi. bapomeTtpebl. BrnivsHue
aTMOCHEPHOro JABMEHMS Ha XXMBOW OpPraHn3m.

[lencTBme XMOKOCTU U rasa Ha norpy>eHHoe B HUX Terno. 3aKoH Apxmmep,a. Ycnosus nnaBaHua Ten.

CtpoeHue TBepabix Ten. Kpucrtannuyeckve n amopdHole Tena. Jedopmauust TBepablix Ten. Bugbl
Aedopmauun. CBoMCTBa TBEPAbIX TEM: YNPYroCTb, NPOYHOCTb, NIACTUYHOCTb, TBEPAOCTb TBEPAbIX
Ten.

Il ypoBeHb
M3meHeHne atmocdepHOro gaBneHns ¢ BbICOTOMN.

MnaBaHue CyaosB. Bosp,yxonnaBaHme.

dpoHTanbHble NabopaTopHble paboThbl

| ypoBeHb
1. NamepeHure BbiTankuearoLLen CUsbl.
2. VIayyeHune ycrnoBun nnasaHus Ten.

Il ypoBeHb



3. HabnogeHne pocTa KpucTansos.

JTabopaTtopHbie onbIThbl

| ypoBeHb

M3yyeHne BugoB gedopmarimm TBepabix Tes.

MpeameTHblE pe3ynbTaTbl 06y4YeHNs

Ha ypoeHe 3anomuHaHus
| ypoBeHb
Ha3sbieame:

e dm3nmyeckme BenMYMHbl U KX YCNoBHble 0003HayeHus: pasneHve (p), obvem (V),
NMoTHOCTL (p), cuna (F);
e eOVHULbI NEPEYNCTIEHHBIX Bbille (PU3NYECKNX BEMUYNH;
e dmsmyeckme npnbopsl: MaHoMeTp, 6GapomeTp;
e 3HayeHue HopManbHOro atMocqEePHOro AABMEHNS.
Bocnpoussodume:

e onpegeneHns NOHATUIN: aTMocdepHoe aasneHue, gedopmauusd, ynpyras gedopmauus,
nnactuyeckasa gepopmauus;

e dopMynbl: JABNEHUS XNOKOCTM Ha OHO U CTEHKM COCYAA; COOTHOLLUEHUS MEXAy Cunamu,
AENCTBYIOLMUMM  Ha MOPLWIHW MAPaBANYECKON MalUWHbI, W NfoWaablo  NOPLUHEN;
BbITankuBatoLLen Cunsbl;

e 3akoHbl: MMackans, Apxumena;

e  yCrnoBuS MnaBaHWsA Ten.

Onucbieame:

e OnbIT TOppMYENM NO U3MEPEHUI0 aTMOCEPHOro AaBneHus;
e OMblT, AOKa3blBAKOWMN HanMyne BbITaflKMBaKOLWEN CWibl, OENCTBYHOLLEN HA Teno,
NOrpy>eHHOE B XXUOKOCTb.
PacrnosHasameb:

e pasnunyHble BUAbI Aedopmaunm TBepabIX Ten.
Il ypoBeHb

Hasbisamn:

e u3MyecKkMe BEnUYMHbLI U MX YCrOBHbIE 0B03HAYEeHUS: MexaHndeckoe HanpshkeHue (Q),
moay”nb HOHra (E), oTHocuTenbHoe yanuHeHune (Al);
€[VMHULbI NEPEYUCTIEHHBIX BbILLE (PU3NHECKUX BEMNNYUH.
Bocnpoussodume:
onpegeneHns NOHATUIA: MeXaHU4Yeckoe HanpsxxeHue, npeaern NpoYHOCTY;
POpMyIbl: COOTHOLLEHWUS pPaboT Manoro M 60MblOro MNOpLUHER rnapaBMyeCcKon
MawwuHbl, KMNO rugpasnMyeckon MallmHbl, MEXaHNUYECKOrO HanpsKeHUs, OTHOCUTENbHOMO
yanuHeHus, 3akoHa [yka;

e  «30Mn0TOE NPaBUNO» MEXaHWKN;

e 3aKkoH Nyka.
Ha ypoeHe noHumaHusi



| ypoBeHb
lMpusodumb npumepsi:

OMbITOB, UNMOCTPUPYIOLLMX 3aKoH MNackans;
e OMNbITOB, JOKa3bIBAKLLMX 3AaBMCMMOCTb OABIEHUS KUAKOCTU HA AHO U CTEHKM cocyaa oT
BbICOTbI CTON10a XXUAKOCTU U OT €€ MIOTHOCTU;
e COOOLIAOLLIMXCS COCYAO0B, UCMONb3YEMbIX B ObITY, B TEXHUYECKMX YCTPONCTBAX;
e pasnUyHbIX BUAOB AedhopMaunu, NPOsIBRSOWNXCS B Npupoae, B 6bITy U B MPOU3BOACTBE.
ObBbsiCHSIMB!

e Mpupoay AaBrfieHWsl rasa, ero 3aBMCUMOCTb OT TemnepaTypbl U 06bemMa Ha OCHOBE
MOMEKYNAPHO-KMHETUYECKON TEOPUN CTPOEHNS BELLECTBA;
e Mpouecc nepefaynm [OaBreHUS XUOKOCTAMU M rasamMm Ha OCHOBE WX BHYTPEHHErO
CTPOEHMS;
HEe3aBMCUMOCTb 4aBIEHUS XXUOKOCTM HA OOHOM M TOM Xe YPOBHE OT HanpaBreHus;
3aKOH COOOLLALLNXCHA COCYAOB;
NPUHLMN OENCTBMS MTMAPaBINYECKON MaLUUHBI;
YCTPOWCTBO M MPUHUMN OENCTBUSA: TMOpPaBfIMHYECKOro npecca, pTyTHOro GapomeTtpa U
BGapomeTpa-aHeponaa;
e Npupoay: aTMOCHEPHOro AaBreHns, BbiTarnkMBaroLwen CUnbl U CUMbl YNpyrocTy;
e [NiaBaHue Tern;
e  OTNINYME KPUCTAINIMYECKMX TBEPAbLIX TEN OT aMOPdHBbIX.
Bbisooums:

e OpMyny COOTHOLLUEHUS MeXay cunamu, OeVCTBYIOLMMU Ha MOPLUHU TMApaBnnyecKom
MaLUWHBI, U NNowanbio NopLUHEN.
Il ypoBeHb

Ob6bsAcHIMb!

e  AHW30TPOMMIO CBONCTB MOHOKPUCTANJIOB;
e  XapaKTep 3aBMCMMOCTM MEXaHNYECKOro HamnpshKeHUss OT OTHOCUTENTBHOIO YAJIMHEHNS.
Bbisodume:

e UCNONb3ys METOA MOAENUPOBaHUSA, (POPMYIbl: OABMEHWS XMOKOCTU Ha OHO U CTEHKU
cocyaa, BbiTankusatowen (apxmumMegoBon) cunbi;
e COOTHOLUEHME paboT, coBepLUaeMbIX MOPLUHSAMMW r’MapaBiMyYecKoi MalLUVHbI.
Ha ypoeHe npumeHeHuUsi 8 MUnu4HbIX cumyauyusix

| ypoBeHb
Ymems:

e V3MepATb: AaBfieHME XUOKOCTM Ha OHO U CTEHKM cocyda, aTMmocdepHoe AasneHue c
nomoLLbo 6apomeTpa-aHeporaa;
e 3KCMEepuMMEHTaNbHO yCTaHaBNMBaTb: 3aBUCMMOCTb BbITaflKMBAKOLWEN CUilbl OT NIIOTHOCTYU
XNOKOCTU N 06bema NOrpy>KeHHON YacTu Tena, ycrioBms nnasaHus Ten.
lNpumeHsmb:

e 3aKkoH lMackans kK 00BACHEHUIO ABMEHWU, CBA3AHHLIX C Nepeaaden AaBneHNs XUOKOCTAMMN
W razamu;

e hopMynbl: ANs pacyeTa JaBneHus rasa Ha OHO W CTEHKW COCyAa; COOTHOLUEHUS MeXay
cvnamy, 4encTBYIOWMMY Ha MOPLUHU TMAPaBNMYeckor MallvHbl, U NNOLWaabio NOpLUHEN;
BbITanKMBatoLLEn (apXMMeLoBOW) CUIbl K PELLEHUIO 3a4au.

Il ypoBeHb

Ymems:

e BblpalmBaTh KpUCTansbl U3 HACbILLEHHOIO pacTBopa COMewn.
lMpumeHsamsb:



e COOTHOLUEHWE MeXAy BbICOTON HEOOHOPOAHbIX XUAKOCTEN B COOBLLAIOLWMXCA cocyaax M
WX MIIOTHOCTBIO K peLLeHNIO 3a4ay;
e «30MnoToe npasuno» mexaHuku u copmyny Kro k pacueram, cBA3aHHbIM C paboTou
rmapaBnMyYeckon MaLLUHBbI.
Ha ypoeHe npumeHeHusi 8 HecmaHOapmHbIX cumyauyusix

| ypoBeHb
Obobuwams:

e  «30J10TOE NPABUIIO» MEXAHUKN HA pasNNYHble MeXaHM3Mbl (TapaBiMyecKkas MallmHa).
lNpumeHsms:

e MeTod MoAenupoBaHMSI NPU MOCTPOEHUM AeAYKTUBHOIO BbiBoAa (QOPMYI: AaBREeHUs
XMOKOCTM Ha AHO M CTEHKM cocyaa, BbiTankuatoLlen (apxnmenoBoin) curbi.
Uccnedosame:

e YyCnoBUA NiaBaHUA Ten.

3. Tennosble sBneHus (12 4)

| ypoBeHb

TennoBoe paBHoBecue. TemnepaTypa un ee namepenue. Lkana Llenscusa. AbcontoTHas
(TepMmoamHamuyeckas) Wwkana temnepatyp. AGCONIOTHLIN HYIb.

BHyTpeHHsAs aHeprus. [1Ba cnocoba nameHeHns BHYTPEHHEN SHEPrMK: Tennonepegada n pabora.
Buapl Tennonepenaymn: TeNNONPOBOAHOCTb, KOHBEKLMSA, n3nyyeHne. KonnyecTeo TennoThl.
YpaenbHas TennoemMKocTb BelwecTBa. YaenbHaga TennoTta cropaHms Tonnuea. Nepsbli 3akoH
TEepMOgNHaAMMKH.

®dpoHTaneHble NabopaTopHble paboThbl

| ypoBeHb

4. CpaBHeHme KOnn4yecTB TenoTbl Npu cMeLwlnBaHn BOAbI pa3H0|7| TeMnepartypbl.

5. I/IsmepeHme y,qeanoﬁ TENNOEeMKOCTU BeLleCTBa.

JTabopaTopHble OnbIThI

| ypoBEHb

Ha6nogeHne TennonpoBoaHOCTY BOAbI U BO3ayXa.

HabnogeHne KOHBEKLMN B XKNMOKOCTSX U rasax.

HabnogeHne npoueccos niiaBlieHna n orsepaeBaHnA.

I/I3M€peH|/|e yneanon TensoTbl MNaBneHnd nbaa.



HaGnioaeHne 3aBUCMMOCTM CKOPOCTU UCMAaPEHNs XXUOKOCTU OT poAa XWAKOCTW, Nnollaan ee
NMOBEPXHOCTU, TEMMNEPaTypbl U CKOPOCTU yAamneHus Napos.

I/IamepeHvle BNa*XHOCTK BO3ayXa.

Il ypoBeHb

HabniogeHne nameHeHus BHyTpeHHeIZ JHEeprmn Tena npu cosepLueHnn pa60TbI.

MpeameTHble pe3ynbTaTbl 00y4eHus

Ha ypoeHe 3anomuHaHus
| ypoBeHb
Hasbieame:

e  (uM3NYecKne BENUYMHBLI U UX YCNOBHble 0603HaYeHns: Temnepatypa (t, T), BHyTpeHHsS
3Heprua (U), konnyectso TennoTsl (Q), yaenbHasa TeNnoeMKocTb (C), yaenbHasa Tennora
cropaHust Tonnmea (q);
e eOMHULbI NEePEeYUCTIEHHBIX BbilLe (PU3NYECKNX BENNYMH;
e u3nyeckne npubopbl: TEPMOMETP, KarnopumeTp.
Hcnonb3osame:

e NPV ONNCaHUMN SABIIEHUN NOHATUS: CUCTEMA, COCTOSIHUE CUCTEMbI, MapameTpbl COCTOSAHUSA
CUCTEMBI.
Bocnpouseodume:

e OnpedereHns MOHATWIA: TENroBOe [ABWXKEHWE, TEMnoBOe paBHOBECUE, BHYTPEHHSS
3Heprusi, Tennonepeava, TEMMONPOBOAHOCTb, KOHBEKUWS, KONMYECTBO TEMmoThl,
yaenbHas TennoeMKoCTb, yaenbHas TennoTa cropaHust TONNuea;

e cbopmynbl Ans pacyeTa KonuuyectBa TennoTbl, HEOGXOAUMOro Ansi HarpeBaHus WUiu
BbIAENSIEMOro NPV OXMaXaeHUM Tena; KonmMyecTsa TENMOThbl, BblAENSEMOro npu cropaHum

TONNUBA;
e opMynupOBKy 1 bopmMyrny NEPBOro 3aKkoHa TEPMOAMHAMUKMN.
Onuckieams:

e OMbITbl, WUNIOCTPUPYIOLLME: M3MEHEHWE BHYTPEHHEW 3JHEeprMn Tera npu COBepLUeHUU
paboTbl; ABMEHUS TENNONPOBOAHOCTU, KOHBEKLIMUN, N3MYYEHUS;
e  OMbITbl, NO3BOMAIOLLME BBECTU NOHATUE YAEMNBHOW TENITOEMKOCTMU.
Pasnuyams:

e Ccnocobbl Tennonepenayn.
Il ypoBeHb

Bocnpouseodume:

e onpefeneHns MOHSITUA: CUCTEMA, COCTOSIHAE CUCTEMbI, MNapameTpbl COCTOSIHUS,
abcontoTHaga (TepMoanHammnyeckas) Temnepartypa, abCconoTHbIN Hynb Temnepartyp.
Onucbkieams:

e puHUMN NocTpoeHusa wkan ®apeHrenta n Peomiopa.
Ha ypoeHe noHumaHusi

| ypoBeHb

lMpusodumsb npumepsi:



N3MEHEeHWs1 BHYTPEHHEN 3Heprun Tena npu coBepLleHnn paboThbl;
N3MEHEHUS BHYTPEHHEN SHeprun nyTem Tenronepenaqu;
TennonpoBoAHOCTU, KOHBEKLIUW, U3MNYyYEeHUs B NPUPOJE U B ObITY.

ObBsICHIMB!

0CoBEHHOCTb TEMMNEpaTypbl Kak NapaMmeTpa COCTOAHUSI CUCTEMBbI;

HeJoCcTaTku TeMnepaTypHbIX LUKarT;

NPUHUMN NOCTPOeHmst wkanbl Llenbcua n abcontoTHoM (TepMOANHAMUYECKON) LKanbl
Temneparyp;

MEXaHU3M TEMOMNPOBOAHOCTM U KOHBEKLIMU;

PUNYECKNIA CMbBICIT MOHATUI: KONIMYECTBO TENNOThI, yAeNbHas TEMIOEMKOCTb BELLIECTBA;
yaenbHasa TennoTta cropaHus Tonnuea;

NPUYMHY TOro, YTO MPX CMELUMBAHUN FOPAYEN N XONOOHOW BOAbl KOMMYECTBO TEMMOThI,
OTAaHHOE ropsyen BOAOW, He paBHO KOMMYECTBY TEMOTbl, MOMyYEHHOMY XOSIO4HOWM
BOJOW;

NPUYMHY TOro, YTO KONMUYECTBO TEMNOTbl, BblAENUBLUEECS MPWU CropaHuM TOMnuea, He
paBHO KONMYECTBY TEMMOTbI, NOSTyYEHHOMY NPU 3TOM HarpeBaeMbIM TENOM.

Jlokasbieams:

4yTo Terma o06nagalT BHYTPEHHEN 3SHepruel; BHYTPEHHSI SHEeprusi 3aBUCUT  OT
TemnepaTypbl U Maccbl Tena, a Takke OT ero arperaTHOro COCTOSIHUSI U He 3aBUCUT OT
ABVXEHMWS! Tena Kak Lierioro 1 oT ero B3auMoaencTBusl ¢ Apyrumun Tenamu.

Il ypoBeHb

Bbisodume:

dopmyny paboTbl rasa B TepMoaVHAMUKE.

Ha YpO8He rnpuMeHeHuUs1 8 MUNnuU4YHbIX cumyayusix

| ypoBeHb

Ymemb:

nepeBoaMTb 3HaYEHUE TemnepaTypbl U3 rpagycoB Llenbcus B kenbBrHbI M 06paTHO;
Monb30BaTbCs TEPMOMETPOM;

3KCNepMMeEHTarbHO M3MEPSThb: KONMYECTBO TENSOThbl, NONyYEeHHOEe UM OTAaHHOE TENOM,;
yAErbHYI TENIOEMKOCTb BELLECTBA.

lNpumeHsms:

3HaAHUS MOJIEKYNSPHO-KMHETUYECKO TEOPUMU CTPOEHUs BellecTBa K OGbSCHEHUIO
NOHATUS BHYTPEHHE 3Hepruu;

dopmynbl 4ns pacyeTa: KONM4YecTsa TEMmoTbl, NOMyYEHHOro TENOM NpPW HarpeBaHun U
OTAAHHOTO MNPV OXJIAXAEHWUU; KONMMYecTBa TEMSOTbl, BbIAENSOWErOCs MpU CropaHum
TOMMMBA, K PeLleHunto 3agay.

Il ypoBeHb

Ymems:

BbIMUCIATL NOrPEeLHOCTb KOCBEHHbIX M3MepeHI/II7I Ha npumepe unusMepeHud yp,eanoﬁ
TenioeMKoCTu BellecTBa.

lNpumeHsams:

dopmyny paboTbl ra3a B TEpMOAMHAMMKE K PELLEHWIO TPEHUPOBOYHbIX 3a4av;
ypaBHeHWe TennoBoro 6anaHca npu peLueHnn 3aaad Ha TennoobMeH;
nepBblli 3aKOH TEPMOAVHAMMKM K PELLEHUIO 3a4au.

Ha ypoeHe npumeHeHuUs1 8 HecmaHOapmHbIX cumyayusix

| ypoBeHb

Ymems:



YyYUTbIBaTb SBMEHMS TENNONPOBOAHOCTU, KOHBEKLMW U U3NYYEHWUS NMPU PELLEHMN NPOCTbIX
ObITOBbIX Mpobnem (CoxpaHeHue Tenna WM XOroAa, YMEeHbLUEeHWe WU ycuneHue
KOHBEKLUMOHHbIX MOTOKOB, YBENMYEHWE OTpaxkaTenbHOW WNKM  nornowaTensHon
CMOCOOHOCTN NOBEPXHOCTEN);

BbIMOMHATbL  3KCMEpUMMEHTarnbHOe WccregoBaHWe Mpu  UCMONb30BaHUM  YaCTUYHO-
NouckoBoro meToa.

Obobuwams:

3HaHUA 0 cnocobax N3MeHeHust BHyTpeHHeI7I SHEpPrmn n Bnaax tennonepenadn.

CpasHusame:

€nocobbl N3MEHEHNs BHYTPEHHEN 3HEPTUu;
BMAObl TENonepeaayn.

Il ypoBeHb

Ymemb:

BbIMNONMHATL NCCneagoBaHUA npu npoeegeHnm na6opaToprlx paGOT.

4. 'ameHeHune arperaTHbIX COCTOSHWUI BeLecTBa (6 4)

| ypoBeHb

MnaBnexHne n oTBepaeBaHue. TemnepaTypa nnasneHus. YaenbHasi TennoTa niasneHus.

I/IcnapeHme N KoHAeHcaums. HacbIWweHHbIN nap. KuneHwne. 3aBucmumocTtb TeMmnepaTtypbl KUNEHUnA oT

JaBreHuns.
BO3A4yXa.

YpaenbHas TennoTta napoobpasoBaHus. BnaxHocTb Bo3ayxa. MiamepeHme BNaxxHOCTU

Il ypoBeHb

TemnepaTypHble Wwkanel PapeHrenta n Peomiopa.

Pa6oTa rasa npu paclumpeHum.

MpeameTHble pe3ynbTaTbl 06y4eHus

Ha ypoeHe 3anomuHaHus

| ypoBeHb

Hasbisams:

dusmyeckne BENUYUHLI U UX YCMNOBHble 0603HA4YeHWs: yaenbHas TennoTa nnaBneHus
(#), yopenbHasa Tennota napoobpasoBaHusa (L), abconoTHaa BnaxHOCTbL Bo3ayxa (#r),
OTHOCUTENbHAasH BNaXXHOCTb Bo3ayxa (#));

€0VHWLbI NEPEYNCNEHHBIX Bbille (PU3NYECKUX BENUYNH;

dumsmyeckne Npmbopkl: TEPMOMETP, FTMIPOMETP.

Bocnpoussodume:

onpegeneHvst MNOHATUNA: MMaBfieHWe U KpucTannusauusi, TemnepaTtypa nnaBfeHus
(kpucTannusaumm), yaenbHas TennoTa nnaBneHns (kpucTannusaumm),
napoobpasoBaHne, WUCNapeHue, KurneHuwe, KOHAEHcauusi, Temnepatypa KUMneHus
(koHaeHcauun), ygenbHas Tennota napoobpasoBaHusa (KOHAEHCAUuK), HaCbILWEHHbIN
nap, abconTHasa BNaXXHOCTb BO3AyxXa, OTHOCUTENbHAA BIIAXXHOCTb BO34yxa, TOYKa POChI;



e cbopmynbl AnNs  pacyeTa: KofMdecTBa TennoTbl, HeobxoAMMoro Ans nnaBreHus
(kpucTannusaumm); KonmyecTBa TennoTbl, HEOOXOANUMOro AN KMneHust (KoHOeHcauum);
OTHOCUTENbHOW BIAXXHOCTWN BO3OYXa;

e rpacvkym 3aBUMCUMOCTM TeMnepaTypbl BeELleCTBA OT BPEMEHW NpU HarpeBaHum
(oxnaxpgeHun), nnaeneHnn (kpuctannmsaumm), KuneHmum (KoHgeHcaumm).

Onucbigams:

e Habniogaemble siBNEHUs npespauweHna eewectsa U3 OgHOro arperatHoro COCtoAHuA B

apyroe.
Il ypoBeHb

Bocnpoussodums:

e MOHATUE ANHAMMUYECKOrOo PaBHOBECKS MEXAY KUOKOCTLIO U €€ NapoM.
Ha ypoeHe noHumaHusi

| ypoBeHb
lpusodums npumepsi:

e arperaTHbiX NpeBpaLLleHnin BeLLecTBa.
O6BACHAMbL Ha OCHO8E MOEKYSPHO-KUHeMUYecKol meopuu cCmpoeHus eeujecmesa u
3Hepaemu4eckux npedcmasseHul:

e [Mpolecchbl: MNNaeneHuss U OTBepAeBaHUs KPUCTANMMYecKux Ten, MnaBneHns u
oTBepAEeBaHUS aMopdHbIX Ter, napoobpa3oBaHus, UCMAPeHUs, KUMEHUS U KOHOEHcaUWu;
e TOHWXKEHWe TemnepaTypbl XXUOKOCTM NPU UCNIapPEHNN.
O6BSICHAMb Ha OCHOBE MOJIEKYISIPHO-KUHeMUYeCcKolU meopuu cmpoeHUs gellecmaa:

e  3aBUCMMOCTb CKOPOCTW MCMAapEHMs XXUAKOCTU OT ee TemnepaTypbl, OT poda XnakocTtu, oT
OBW>KEHUS1 BO34yXa Hag MOBEPXHOCTLIO KNOKOCTH;
e 00Opa3oBaHMe HaCbILLEHHOrO Napa B 3aKpbITOM COCYAE;
e  3aBMCMMOCTb JaBfEeHMS HAChILLEHHOrO napa oT TemnepaTypsbl.
ObBbsiCHIMB!

e rpacukm 3aBUCMMOCTU TemnepaTypbl BellecTBa OT BPEMEHU MpU €ero nnaeneHun,
KpucTannusauuu, KUNeHun n KoHgeHcauum;
e (DOM3MYECKMA CMbICNT MNOHATUMW: yaenbHad TennoTa nnaeneHus (Kpuctannusauum),
yAenbHasa Tennota napoobpasoBaHus (KoHAEHcaUun).
Il ypoBeHb

Ob6bsiCHIMB!

e  3aBMCMMOCTb TEMMEpaTypbl KUMNEHUSA OT OABMNEHWS;
e  3aBMCMMOCTb OTHOCUTENbHOW BNAXXHOCTM BO34yxa OT TeMnepaTypbl.
lNMoHumams:

e YTO MnaBneHVe W KpucTannusauusi, UcnapeHue M KoHAeHcauus — MNpPOTMBOMOMOXHbIE
npoLecchl, NpoucxoasaLine OgHOBPEMEHHO.
Ha ypoeHe npumMeHeHuUs1 8 MUNuUYHbIX cumyauyusix

| ypoBeHb
Ymems:

e CTpoUTb rpacmk 3aBMCMMOCTM TemnepaTypbl Tena OT BpPEMEHW MNpWU HarpeBaHuw,
NnaeneHuu, KUNEHNW, KOHOEHCALUN, KPpUCTaNNn3aLum, oxnaxaeHuu;
e HaxoOuTb N3 rpadMKoB 3HAYEHUSI BEMMWYMH W BbINOMHATL HEOBX0AMMbIE pacyeThl;
e onpegenaTb MO 3HA4YeHUO abCoONIOTHOW BAXHOCTW BO3dyxa, BbiNnadeT Nu poca npu
NMOHWXXEHUN TeMNepaTypbl 4O ONPEeAENIEHHOro 3HaYEHNs.
lMpumeHsamsb:



e dhopmMynbl: AnS pacyeTa Konu4yecTea TennoTbl, MOMYyYEeHHOro TernoM Npu nNraBneHun nnu
OTAAHHOIo MNpW KpucTannuaauuw; Konu4ectBa TensioTbl, MOMy4YEeHHOro TerioM Mpu
KUMNEHUN UNN OTAAHHOrO NpU KOHAEHCaLMW; OTHOCUTESTbHOW BNaXXHOCTU BO3yXa.
Il ypoBeHb

lNpumeHsmb:

e ypaBHeHWe TenrioBoro GanaHca Mpu pacyeTe 3HAaYEHUN BENNYMH, XapaKTepU3YHLLMX
npoLecchl NaBneHns (KpUctannmnsaummn), KUNeHns (KoHaeHcauum).
Ha ypoeHe npumeHeHuUs1 8 HecmaHOapMHbIX cumyauyusix

| ypoBeHb
Obobuwams:

e 3HaHMs 00 arperaTHbIX NPeBPaLLEHUSIX BELLEeCTBa U MeXaHU3Me X NPOoTeKaHUs;
e 3HaHMA 00 yOenbHbIX BenMYMHAaX, XapaKTepuaylLMX arperaTHble npeBpalleHus
BellecTBa (yaenbHasi TennoTta nnaeneHusl, yaenbHas TennoTta napoobpasoBaHus).
CpasHusame:

e yAenbHyl TennoTy MnaBfeHus (KpUctannusauum) W yaenbHyr TennoTy KUneHus
(koHAeHcaumm) no rpacuky 3aBUCMMOCTU TemnepaTypbl pasHbiX BELLECTB OT BPEMEHU;
e NPOLECCHI UCNAPEHUS U KUMEHUS.

5. Tennosble CBOMCTBA ra3os, XUOKOCTEN N TBepAbiX Ten (4 4)

| ypoBeHb

3aBMCMMOCTb AaBreHUs ra3a AaHHOM Macchl OT 00bema 1 TeMnepaTtypbl, 06bemMa rasa gaHHowm
Macchbl OT TeMnepaTypbl (Ka4eCTBEHHO).

I'IpmmeHeHme ra3oB B TEXHUKE.
Tennosoe paclimnpeHne TeepabixX Ten n XUOKOCTEN (Ka‘-IeCTBeHHO). Tennosoe pacunpeHmne sBoabl.

MpuHUMnbl paboTbl TennoBbix MawuH. KM TennoBon mawwunHbl. [Buratens BHyTPEHHEro CropaHus,
napoBas TypOuHa, xonoguneHasa MalluHa. Tennosble ABUraTenun n oxpaHa oKpyXarLlen cpeabl.
OCHOBHbIE HanpaBneHns COBEPLLUEHCTBOBAHNS TENMOBbLIX ABUraTenen.

Il ypoBeHb

dopmMyrbl TENSIOBOrO pacLUMPEHWs XKUAKOCTEN U TBEPAbIX Ten.

MpeameTHble pesynbTaTbl 00yYeHus

Ha ypoeHe 3anomuHaHus
| ypoBeHb
Ha3sbieamp:

e (u3nyeckme BenuMUMHbI U KX YCroBHble 0603HayeHud: gasneHve (p), obvem (V),
Temnepartypa (T, t);

e eauHULbI 3TMX huamdeckmx BenuunH: Ma, m3, K, °C;

e  OCHOBHbIe YacTu NobOro TenmnoBoro ABuraTens;
npumepHoe 3HadeHue Kr asuratensa BHyTPEHHErO CropaHus U NapoBOW TYPOUHbI.



Bocnpoussodums:

e bopMynbl: NIMHENHOTO pacwmpeHns TBepabix Ten, KM tennosoro gsurartens;
e onpegeneHust NOHATUIA: TennoBon geuratens, KM Tennosoro gsuratens.
Onuckieams:

e  OrbIThbl, MO3BOSIAIOLNE YCTAHOBUTL 3aKOHbI MAEearnbHOro rasa;
e YCTPOWCTBO ABUratensi BHyTPEHHero cropaHusi U napoBomn TYPOUHBI.
Il ypoBeHb

Hasbieams:

o  (U3MYECKYID BENNMYMHY U ee YCroBHOe 06O03HaveHue: TeMnepaTypHbIi KO3OULMEHT
06bemHoro pacwmpenus (B);
e eaVHULbI PU3NYECKMX BENUYMH: rpan?t nnm K.
Bocnpoussodums:

e onpeaeneHus NoHATUIA: aGCONOTHBIN HyMNb TemMmnepaTypbl.
Ha ypoeHe noHumaHusi | ypoBeHb

lMpusodums npumepsbi:

e  OMbITOB, NO3BOSISAOLLMX YCTAHOBUTbL Afsl ra3a LaHHOW MacChl 3aBUCMMOCTb AaBIEHUsT OT
obbema npu NOCTOSIHHOW TemnepaTtype, obbema OT TemnepaTypbl NpU MOCTOSTHHOM
AaBneHnn, AaBneHnst OT TeMmnepaTypbl NPU NOCTOAHHOM O6beEME;

e y4yeTa B TEXHMKE TEMNITOBOro paclUMpeHnsi TBEPALIX TeM;

e TENJIOBOrO pacluMpeHusl TBEPAbIX TeN W XMAKOCTERW, Habniogaemoro B npupoae u
TeXHUKe.

ObBbsiCHIMB!

e rasoBble 3aKOHbl HA OCHOBE MOJEKYIAPHO-KMHETUYECKOM TEOPMM CTPOEHMS BELLECTBA;
e MpVHUMN paboTbl ABUraTensi BHyTPEHHErO CropaHnsi U NapoBO TYPOUHBI.
lNMoHumams:

e rpaHuLbl MPUMEHUMOCTU ra30BbIX 3aKOHOB;
e MOYEMY U KaK yYUTLIBAKOT TEMMOBOE paCLUMPEHNE B TEXHUKE;
e  HeobXoOAMMOCTb HaNUuMsa XoNnoauNbHUKa B TEMMOBOM ABUraTerne;
e 3aBucmmocTtb Kl TennoBoro pgeuraTens OT TemnepaTypbl HarpesaTena u
XOnoannbHUKa.
Il ypoBeHb
O6BACHAMD!

e CBfI3b MeXOy CpedHen KUHETMYECKOW SHEeprner TEemnnoBOro ABWMXKEHUS MONEKyn u
abconoTHOM TeMnepaTypou;
e U3MYECKNIA CMbICIT aDCOMOTHOO HyNsl TeMnepaTypbl.
[MoHumamp:

e  CMbICI MOHATURN: TeMNepaTypHbI KO3 DULMEHT paclunpeHnsa (06 EMHOMO N IMHENHOTO);
e MPUYUHY PasnMyns TENSIOBOIO pacLUMPEHMS MOHOKPUCTAOB M NOSTMKPUCTASIIOB.
Ha ypoeHe npumeHeHuUs1 8 munuYHbIX cumyayusix

| ypoBeHb
Ymems:

e CTPOWUTb M YUTaTb rpadmkmM M30NpoLeccoB B koopauHatax p, V; V, Tup, T.
lMpumeHsamsb:

e  (bopMyIbl ra30BbIX 3aKOHOB K PELUEHUI0 3aaay.
Ha ypoeHe npumeHeHuUs1 8 HecmaHOapMHbIX cumyauusix



| ypoBeHb
Obobuwamp 3HaHUS:

0 ra3oBbIX 3aKOHax;
O TEMSIOBOM paCLLUMPEHNN ra30B, XXUOKOCTEN TBEPAbIX TeN;
O rpaHuuax NPMMEHMMOCTU PUBNYECKMNX 3aKOHOB;

e 0 ponu m3nyeCcKon TEOPUN.
CpasHusame:

e O FpanVIKaM npoueccoB WM3MEHEHUA COCTOAHUA wunaearibHOro rasa Heu3MeHHble
napamMmeTpbl COCTOAHUA NpU ABYX N3MEHAKLLNXCA NapamMeTpax.

6. AnekTpunyeckne aeneHus (6 4)

| ypoBeHb

OnekTpocTaTnyeckoe B3aMMoaencTBue. AnekTpudeckmin 3apsa. [jBa poga anekTpuyecknx 3apsaos.
dnekTpockon.

[nckpeTHOCTb anekTpuyeckoro 3apsaga. CtpoeHme atoMa. OnekKTPOH U NPOTOH. ONeMeHTapHbIN
3NEKTPUYECKUn 3apag. AnekTpmsaumns Ten. 3aKkoH COXpaHEeHUs1 ANEKTPUYECKOro 3apsaa.

OnekTpuyeckoe none. HanpskeHHOCTb aneKkTpuyeckoro nongd. JINHMM HanpsKeHHOCTU
anekTpuyeckoro nons. NpoBOAHUKM, AUSNEKTPUKM U MOMYNPOBOAHMKN.

Y4yeT 1 ncnonb3oBaHMe aNeKkTpPocTaTUYECKUX SBNEeHNN B BbITy, TEXHUKE, UX MPOsIBNEHUe B Npupoae.
Il ypoBeHb
3akoH KynoHa.

aﬂeKTDOCTaTI/I‘-IeCKaFI MHAOYKUMA.

JlabopaTtopHbie onbIThbl

| ypoBeHb
HabniogeHune anekTpmsaummn Ten u B3aMMOAEeNCTBUS HAANEKTPU3OBAHHbIX Ten.

M3roToBneHme npocTenLlero anekTpockona.

MpeameTHble pesynbTaTbl 00yYeHNs

Ha ypoeHe 3anomuHaHusi
| ypoBeHb
Hasbisamn:

e (uM3MYECKME BENMUYMHbI U UX YCNOBHble OOO3HaAYeHuUd: anekTpudeckun 3apsag (q),
HanpsKeHHOCTb anekTpudeckoro nons (E);
e eaunHuUbl 3TUX dunaundecknx sennymH: Kn, H/Kn;



NOHATUS: MONOXUTENbHLIN U OTPULLATENbHbIN SNEKTPUYECKUI 3apsa, 3NEKTPOH, NPOTOH,
HENTPOH;
duamndeckne npubopbl U YCTPOMCTBA: IIIEKTPOCKOM, 3NIEKTPOMETP, 3neKTpodopHas
MaLlumHa.

Bocnpoussodume:

onpeneneHnss MOHATWIA:  3MNeKTpUYeckoe B3aUMOAENCTBME, onekTpusauusa  Ten,
NPOBOAHUKNA U ONINEKTPUKN, MONOXUTENbHBIA U OTPULUATENbHbIA WUOH, 3MNEKTPUYeckoe
none, anekTpuMyeckass Ccwuna, HanpsKeHHOCTb  3MEeKTPUYecKoro nons,  NUHUK
HanpPsHKeHHOCTUN 3NEKTPUYECKOro nons;

3aKOH COXpPaHEeHUs1 AMNeKTPUYEcKoro 3apsaa.

Onuckieams:

HabngaeMble aNekTpuYecknue B3aMMoaencTBISA TES, SNEeKTpU3aLuo Ten;
MOZENn CTPOEHMUSI MPOCTENLLNX aTOMOB.

Il ypoBeHb

Bocnpoussodume:

onpegeneHne NoHSATUSE TOYEYHOro 3apsaa;
3akoH KynoHa.

Ha ypoeHe noHumaHusi

| ypoBeHb
O6BbACHIMB!
e m3nyeckMe  ABMEHUSA:  B3aMMOAENCTBME  HA3MEKTPM3OBaHHbIX  Ten,  sBreHue
aneKkTpusaumu;
e MOJEenun: CTPOEHUS MPOCTENLLIMX aTOMOB, JIMHWUIA HANPSHPKEHHOCTUN 3NEKTPUYECKUX MONEN;
e [PUHLMN OENCTBUA 3NEKTPOCKONa 1 3NeKkTpoMeTpa;
e  3neKTpuyeckme oCoBEeHHOCTU NPOBOAHMKOB U AN3NEKTPUKOB;

npupoay 3NeKTpMYecKoro 3apsaa.

lNoHumams:

CyLLIECTBOBaHMWE B NpUpoae NPOTMBOMOSIOXKHbIX ANEKTPUYECKUX 3apsaoB;

[INCKPETHO

CMbICI 3ak

CTb 3MEKTPUYECKOro 3apaaa;

OHa COXpPaHEHUs ANEKTPUYECKOro 3apsiaa, ero hyHaaMeHTanbHbI xapakTep;

00BEKTUBHOCTb CylleCTBOBaHMA ANEKTPUYECKOro nons,

BEKTOPHbIN XapakTep HanpsiKeHHOCTU anekTpuyeckoro nons (E).

Il ypoBeHb

Ob6bsiCHSIMB!

npunHUnn OencTBus KPYTUITbHbIX BECOB;
BO3HUKHOBEHUE 3JTIEKTPUHECKOro NonA B NpOBOAHUKAX U ONINEKTPUKaX;
ABNEHUA. anNekTpu3aunn 4yepes BrinaHune, 3]'IeKTpOCTaTVI‘-IeCKOI7I 3alnThbI.

lNMoHumams:

OTHOCUTETNbHbIV XapakTep pe3ynbTaToB HAbNOAEHNIA U SKCNEPUMEHTOB;
3KCNepUMEHTAanbHbIV XapakTep 3akoHa KynoHa;

CyLLEeCTBOBaHWNE rpaHuL, MPUMEHUMOCTHM 3akoHa KyroHa;

ponb mogenen B npouecce n3NYECKOro No3HaHus (Ha NpMMepe NMMHUIN HaNPsSPKEHHOCTU
SNEKTPUYECKOTO MO U MOAEenen CTPOEHNsT aTOMOB).

Ha YpO8He rpuMeHeHUs1 8 MUNnuU4YHbIX cumyayusx

| ypoBeHb



Ymems:

e aHanu3npoBaTb HabM4AEMble MEKTPOCTaTUYECKME SABNEHNS N OOBSACHATE NPUYMHBI NX
BO3HWKHOBEHUS;
e oOnpedensatb HEM3BECTHblE BENUYMHLI, Bxoaswme B (OpMyNy HanpshKeHHOCTU
SNEKTPUYECKOro Nons;
e  aHaNM3MpoOBaTb U CTPOUTL KAPTUHbI TIMHUI HANPSXXEHHOCTUN 3NIEKTPUYECKOrO MOons;
e aHanuM3npoBaTb U CTPOUTbL MOAENN aTOMOB U MOHOB.
lNpumeHsamb:

e 3HaAHMA MO ANEKTPOCTaTUKE K aHaNn3y 1 00 BACHEHUIO ABIIEHU NPUPOAbLI U TEXHUKU.
Il ypoBeHb

Ymems:

e BbINOMHATL CaMOCTOATENbHO HAaOMAEHMS U SKCMEPUMEHTbLI MO JreKkTpu3auun Ten,
aHanusnpoBaTb M OLeHMBaTb X pe3ynbTaThbl.
lNpumeHsms:

e MONyYeHHble 3HAHUA K PELLEHUI0 KOMOVHMPOBaHHbIX 3a4a4y Mo 3NeKTpocTaTUKe.
Ha ypoeHe npumeHeHuUs1 8 HecmaHOapMHbIX cumyauyusix

| ypoBeHb
Ymems:

e aHaNM3MpPoOBaTb HEM3BECTHbIE PaHEE ANEKTPUYECKME SBIEHUS;
e MPUMEHNATb MOMYYEHHbIe 3HaHUS ANsl OObSCHEHUS HEW3BECTHbIX paHee SIBMEeHUA |
NpoLEeCcCcoB.
Obobuwams:

e pesynbTaTbl HAOMIOAEHUA N TEOPETNYECKMX NOCTPOEHUN.
Il ypoBeHb

Ycmanaenueame aHanoauro:

e Mexay 3akoHOM KyroHa 1 3aKkOHOM BCEMUPHOMO TATOTEHUS.
Ucnonb3o8ame:

e MeToAbl MO3HaHWS: 3Mnvpuyeckue (HabnOeHWEe W IKCMEePUMEHT), TeopeTuveckue
(aHanus, o6obLlieHVe, MOOENUPOBaHWEe, aHanorusl, WHAYKUMS) MpyU  U3YyYeHWUM
3NEKTPUYECKUX SABNEHWIA.

7. dnekTpnyeckun Tok (14 4)

| ypoBeHb

SJ'IGKTpVI‘-IeCKI/IVI TOK. ACTOYHMKM NOCTOSIHHOIO ANEKTPNYECKOro ToKa. Hocutenu CBO60,D,HbIX
ANEKTPUYECKNX 3apaaoB B MeTarnsax, 3fieKTposimTax, ra3ax n nojiynpoBogHuKax.

[eicTBUA 3MEKTPUYECKOTO ToKa: TEMNOBOE, XMMUYECKOe, MarHUTHOE.
AnekTpuyeckas uenb. Cuna Toka. MamepeHune cunbl Toka.

HanpsikeHue. N3mepeHusi HanpspkeHns.

3nekTpuyeckoe ConpoTBneHne. YaenbHoe conpoTuenenve. Peoctatbl.

3akoH Oma ans y4qacTKa uenu. lNocnenoBaTtensHoe n napannenbHoe coegunHeHnAa NpoBOOHNKOB.



PaboTa 1 MOLLHOCTb 3NIEKTPMYECKOro Toka. CUYETUYMK SNEKTPUYECKON SHEPTUK. 3akoH [koyna—
JleHua.

Vcnonb3oBaHue aneKkTpUYeckon aHeprum B ObITy, Npupoae 1 TexHuke. MNMpasuna 6esonacHoro Tpyaa
npu paboTe ¢ UCTOYHUKaMM TOKa.

Il ypoBeHb

[anbBaHWUYECKME INIEMEHTHI U aKKyMYynATOpPbI.

®dpoHTaneHble NabopaTtopHble paboThbl

| ypoBeHb

6. COopka aneKkTpu4eckon Lienu n nsmepeHmne Cunbl Toka Ha pasnuyHbIX ee ydacTkax.
7. IamepeHne HanpspkeHUs Ha pasnuyHbIX y4acTKax 3f1ekTpU4ecKomn Liernu.

8. NamepeHune conpoTUBNEHNS NPOBOAHUKA MPU NOMOLLM BONbTMETpa 1 amnepmeTpa.
9. PerynnpoBaHue cunbl TOKa B LIeNW C NOMOLLbIO peocTarta.

10. N3yyeHune nocnenoBaTenbHOIro coeAMHEeHNS NPOBOAHMKOB.

11. 3yyeHune napannenbHOro coeAMHeH1s NPOBOAHNKOB.

12. I/IsmepeHme pa6OTbI N MOLLUHOCTU 3JTEKTPUYECKOro TOKa.

MpeameTHble pe3ynbTaTbl 06y4eHus

Ha ypoeHe 3anomuHaHus
| ypoBeHb
Hasbieame:

e m3MyecKkne BeENMYUHBI N UX YCNOBHble 0603Ha4eHus: cuna toka (1), HanpsbkeHne (U),
anekTpuyeckoe conpoTueneHue (R), yaenbHoe conpoTuereHune (#r);

e eOVHULbI NEPEYNCTIEHHBIX Bbille (PU3NYECKNX BEMUYNH;

e TMOHSATUS: WCTOYHMK TOKa, 3nekTpuyeckasl Uernb, OEWCTBUS SMEeKTPUYecKoro Toka
(TennoBoe, XMMN4eCcKoe, MarHMTHoe);

e dmsmyeckme npubopbl U YCTPOWCTBA: UCTOYHUKM TOKA, SNEMEHTbI SNEKTPUYECKON Lienu,
ranbBaHOMeTp, aMNepMeTp, BONbTMETP, peocTar, BaTTMETP.

Bocnpoussodume:

e OfnpedeneHus MOHATUIA: 3MEeKTPUYECKUMIA TOK, aHOA, KaTod, Cuia Toka, HanpsbkeHue,
COMpPOTUBIIEHNE, YOENbHOE COMPOTUBIIEHWE, MNOCNeaoBaTENbLHOE U napannenbHoe
COeaVHeHNe NPOBOAHMKOB, paboTa U MOLLHOCTb SMNEKTPUYECKOrO TOKA;

e opMynbl: CWmbl TOKa, HaMpsPKeHWst U CONPOTMBMNEHMS MNPU NOCHedoBaTeNlbHOM U
napannesnibHoM COeAWHEHMU TMPOBOAHMKOB; COMPOTMBIIEHUST NPOBOAHWKA (4epes
yAenbHoe COMpOTUBMEHME, ONMHY M Mnowaib MOMNEepeyHOro CeyYeHus NPOBOLHUKA);
paboTbl N MOLLIHOCTM 3MEKTPUYECKOro TOKa;

e 3akoHbl: OMa anga yvacrtka uenu. [xoyna-JlieHua.

Onucbigams:



e HabniogaemMble 4eNCTBUS SMEKTPUYECKOro TokKa.
Ha ypoeHe noHumaHus

| ypoBeHb
O6BsAcHAMD!

e  YCNOBUS CyLLECTBOBaHWNS 3MEKTPUYECKOro TOKa;
e MPUPOAY SMEKTPUYECKOro Toka B MeTannax;
ABMNEHUS, WIMIIOCTPUPYIOLLME AOENCTBUS SMEKTPUYECKOro Toka (TEnnoBoe, MarHUMTHOe,
XUMUYECKOE);
e ocregoBaTenbHOE U NapannenbHoe coeanHEHNE NPOBOLHUKOB;
e rpachvky 3aBUCMMOCTU: CUMbI TOKA OT HAMPSXXEHUs1 HA KOHLIAX NPOBOAHMKA, CUITbl TOKA OT
CONPOTUBIEHNS MPOBOOHMKA;
e MEXaHu3M HarpeBaHus MeTanfnMyeckoro MpoBOAHMKA MpPU MNPOXOXKAEHWM MO HeMmy
SMNEeKTPUYECKOro ToKa.
lMoHumamb:

npespaLleHne BHyTPEHHEN SHEPTNN B INIEKTPUYECKYIO B UCTOYHUKAX TOKa;
e NPUPOAY XMMNYECKOTO AENCTBUS SNEKTPUYECKOrO TOKa;
o (U3MYECKNA CMbICT 3NEKTPUYECKOro COMPOTUBMEHUS MNPOBOAHWKA W yAENbHOro
COMPOTUBIIEHUS;
e cnocob NoaknyeHns amnepMeTpa 1 BoNbTMETPA B 3NEKTPUYECKYIO Lierb.
Il ypoBeHb

Ob6bsicHIMB!

e YCTPOWCTBO M paboTy anemeHTa BonbTa 1 Cyxoro ranbBaHNU4YeCKOro 3f/1IEMEHTA;
e MpVHUMN paboTbl akKymynsaTopa.
lNMoHumams:

e OCHOBHOE OT/IMYME rarnbBaHWYECKOro 3rieMeHTa OT aKKyMynsiTopa.
Ha ypoeHe npumMeHeHuUs1 8 munuYyHbIX cumyayusix

| ypoBeHb
Ymems:

e aHanusupoBaTb HabnogaemMble ABNEHNS N OB BACHATb NPUYNHBI X BO3HUKHOBEHWS;

e BbIMUCNATbL HEN3BECTHbIE BENUYUHbLI, BXoAsLWMe B 3akoH Oma 1 3akoH [xoynsa-leHua, B
dopMyrbl MocregoBaTeNbLHOro U napannensHoro CoeAMHEHUs NPOBOAHMNKOB;

e cobupaTb anekTpuyeckue Lenw;
Nnonb30BaTbCH: U3MepuTenbHbIMU Npubopamn Ansg onpeaeneHus cunbl Toka B Lenu U
3NEKTPUYECKOTrO HaMpsHKeHUs, peoctaToMm;

e YepTUTb CXEeMbI SNEKTPUYECKUX Lienen;

e yuTaTb U CTPOUTHL TrPpaduKM 3aBUCMMOCTU. CWUIMbl TOKaA OT HaMNPsHKEHUA Ha KOoHLUax
MPOBOAHMKA N CUIbl TOKA OT COMPOTUBIIEHNSA NPOBOAHNKA.

Il ypoBeHb

Ymemb:

e  BbINOMHATL CAMOCTOATENbHO HAGMNIOAEHUS U SKCMEPUMEHTHI;
e aHanu3MpoBaTb U OLIEHNBATL pe3ynbTaTbl HAOMAEHNS 1 SKCepMMeEHTa.
Ha ypoeHe npumeHeHuUs1 8 HecmaHOapMHbIX cumyauyusix

| ypoBeHb
Ymems:

e MPUMEHATb U3YYEHHbIE 3aKOHbI 1 DOPMYIbI K PELIEHNIO KOMOMHUPOBAHHBLIX 3a4au.
Obobuwams:



e pes3ynbTaTbl HAOMIOAEHUA N TEOPETMYECKMX NOCTPOEHUN.
lMpumeHsamsb:

e NOJIy4EeHHble 3HaHuA Ond 00BbACHEHMS HEN3BECTHbIX paHee SABIEHUN U npoueccos.

8. OnekTpomarHuTHble ABRneHus (7 4)

| ypoBeHb

lNocTosAHHbIE MarHUTbI. MarHMTHOE norne NoCcTOsAHHbLIX MarHMToB. MarHMTHoe none 3emnu.
MarHuTHoe none anekTpnyeckoro Toka. MarHuTHasa nHAYKUUA. JTMHUN MarHUTHOM MHAYKLUNN.
IMpMeHeHNa MarHNTOB U 3NEKTPOMAarHUTOB.

[encTBne marHMTHOro nons Ha NPOBOAHUK C TOKOM. SﬂeKTpO/J,BVIFaTeJ'Ib NOCTOAHHOIO TOKa.

@®poHTanbHble NabopaTopHble paboThl

| ypoBeHb

13. N3y4yeHune marHUTHOro Nons NOCTOSAHHbLIX MarHUTOB.

14. C6opka anekTpoMarHuTa u ucnbiTaHue ero 4eNCTBUS

15. N3y4yeHue gencTBmsa MarHUTHOMO NOMSA Ha NPOBOOHWUK C TOKOM

16. N3yueHune paboTbl anekTpogsuraTens NoCTOAHHOIO TokKa.

MpeameTHble pesynbTaTbl 00yYeHNs

Ha ypoeHe 3anomuHaHus
| ypoBeHb
Hasbieame:

e M3MYECKYIO BENUYMHY U ee YCNOoBHOE 0603HavYeHne: marHuTHas uHaykums (B);

®  eaVHWLbBI 3TON (PM3MYECKON BENNYMHDI,

e busnyeckme ycTponcTBa: aNeKTPOMarHuT, anekTpoaBuraTenb.
Bocnpoussodume:

e onpeaeneHust MOHATUN: CEBEPHbIA U HOXKHBIN MarHUTHbIE MOSOCHI, NIMHUM MarHUTHOWM
WHOYKUMW, OAHOPOAHOE MarHUTHOE norne;
e npaBuna: GypaBunka, NEeBON PyKu;
e bopMynbl: MOAYNSA BEKTOPA MarHUTHOM MHAYKLMK, cunbl AMnepa.
Onuckigams:

e Habnwgaemble B3aUMOOENCTBMS MOCTOSAHHbLIX MarHMTOB, MPOBOAHMKOB C  TOKOM,
MarHMTOB U NPOBOAHMKOB C TOKOM;
e dyHOameHTanbHble usmdeckme onbiThl: ApcTeaa, AMnepa.
Ha ypoeHe noHumaHus

| ypoBeHb



ObBbsICHIMB!

e bU3NYeckne ABMEHUA: B3aUMOOENCTBME MOCTOAHHbLIX MarHUTOB, NPOBOAHMKOB C TOKOM,
MarHuUTOB U NPOBOJIHUKOB C TOKOM;

e  CMbICI MOHATUIA: MarHUTHOE Mone, NUHUM MarHUTHON MHAOYKUNW;

e  MPVHUMN AENCTBUSA 1 YCTPOWCTBO: 3NEKTpoABUraTers.

lNMoHumMamsb:
e OOBEKTUBHOCTb CYyLLIECTBOBAHUS MarHMTHOrO NOSS;
e B3aMMOCBSI3b MArHUTHOrO MOJISI U SNEKTPUYECKOro TOKa;
e  MOAENbHbIA XapakTep SIMHWUIA MarHUTHON UHOYKLUWK;
e CMbiCT runoTe3bl AmMnepa O B3aUMOCBSA3M MarHUTHOTO MOMAst U OBWXKYLLMXCA

3NEeKTPUYECKMX 3apsaos.
Il ypoBeHb

lNMoHumMamsb:

e  pPOSb IKCMEPUMEHTA B N3YyYEHUU INEKTPOMArHUTHbIX SIBNEHU;
e ponb MoZenen B npouecce U3NYECKOro MO3HaHWS (Ha npuMepe NUHUA WHAOYKUUK
MarHWTHOro nons).
Ha ypoeHe npumeHeHuUsi 8 MUnu4HbIX cumyauyusix

| ypoBeHb
Ymems:

e aHanM3MpoBaTb HaOMNIOOAEMbIE SNEKTPOMArHUTHbIE SIBMEHUS N OOBACHATL MPUYMHBI KX
BO3HWKHOBEHUS;

e onpedensiTb HEW3BECTHble BEMWYMHLI, BXOAsAWMe B OPMynbl: MOAYNA BeKTopa
MarHUTHOW MHAYKUUK, cunbl AMNepa;

e OnpeaensiTb HanpaBfeHNe: BEKTOpa MarHUTHOM MHAYKUMM PasfMYHbIX MarHUTHLIX Monen;
Cunbl, JENCTBYIOLLEN Ha NPOBOAHMK C TOKOM B MarHUTHOM rone;

e aHaNU3MpoBaTb U CTPOUTb KAPTUHbI JIMHUIA UHOYKUMM MarHUTHOrO Mons;

e dopmMmynupoBaTb LeNb 1 r’MNoTesy, COCTaBNATb MlaH 3KCNepMMeHTanbHon paboThi;

e  BbIMNOMNHATL CAMOCTOATENbHbLIE HAOIIOAEHUS U SKCMEPUMEHTbI.

lMpumeHsamsb:

e 3HaAHMSA NO ANEKTPOMArHETU3My K aHanmay u o6 bACHEHNIO ABNEHUI NPUPOAbI.
Il ypoBeHb

Ymems:

e aHaNM3MpoBaTb U OLEHNBATb pe3ynbTaTbl HAOMIAEHNSA U SKCNEPUMEHTA.
lMpumeHamsb:

NonyYeHHbIE 3HaHWS K PELLEeHMI0 KOMOUHMPOBAaHHbIX 3a4ay Mo 3MeKTPoOMarHeTuamy.
Ha ypoeHe npumeHeHus1i 8 HecmaHOapmMHbIX cumyauyusix

| ypoBeHb

Ymems:

e  aHanU3MpoBaTb AIIEKTPOMAarHUTHbIE SBNEHWS;

e CpaBHMBATb: KAPTWHbI NIMHUA MarHUTHOW MHAYKLUMW pasnnyHbIX MOSen; XapakTep NMHNNA
NHOYKLNN MarHUTHOro Nongd v NUHUN HaNpPAXXeHHOCTU ANEKTPUYECKOIro nosns,

e 0006LaTb pe3ynbTaTbl HAOMAEHWI U TEOPETUYECKNX MOCTPOEHUI;

e MPUMEHSATb NOMYyYEHHbIE 3HAHMSA ANsi 0O bACHEHUS SBIIEHWIA 1 NMPOLIECCOB.

Pe3epBHoe Bpems (3 4)



MaTtepuanbHo-TexHM4Yeckoe obecneyeHne ob6pasoBaTenibLHOro npouecca

Y4yebHO-MeToaNYECKNIA KOMMNIEKC ANSt M3y4YeHMs Kypca onsmkn B 7—9 knaccax co3gaH aBTOPCKUM
KONNeKTMBOM npenogasartenen omsmnyeckoro gakynoteta MoCKoBCKOro rocyaapcTBeHHOro
negarorm4eckoro yHmBepcurteTa.

Mporpamma kypca cumankmu ans 7—9 knaccoB o6LLeobpas3oBaTenbHbIX yUpexaeHuii (aBTopbl
H. C. MNypbiwesa, H. E. BaxeeBckas).

YMK «®Pusuka. 8 knacc»

1. dusuka. 8 knacc. YuebHuk (aBTopsl H. C. Mypbiwesa, H. E. Baxeesckas).
dusnka. Paboyas Tetpagpb. 8 knacc (aeTopkl H. C. MNypbiwesa, H. E. BaxeeBckas).
duanka. Metoamyeckoe nocobue. 8 knacc (aetopbl H. C. Mypbiwesa, H. E. BaxeeBckas).

®u3smka. KoHTponbHble 1 NpoBepoYHble paboTsl. 8 knacc (aBTopbl H. C. MNypebiweBa,
. B. NNebepneea).

o O w B

MynbTMMeanAHOE MPUIOXKEHNE K Y4EOHMKY.

Cnucok HarnsagHbIX Nocooun

Tabnuupbl obLero HasHavyeHus

1. MexgyHapogHas cuctema eguumy (CH).

MpucTaBkm ons 06pas3oBaHMs OECATUYHBIX KPaTHbIX U AONbHbIX €AUHWLL.

dusnyeckme NoCTosAHHbIE.

2

3

4. LLikana anekTpOMarHUTHbIX BOJTH.

5 MpaBuna no TexHWke Ge3onacHOCT Npu paboTte B kabuHeTe HU3MKN.
6

: Mepbl 6e30nacHOCTM NpK NOCTAHOBKE U NpoBeaeHUn nabopaTopHbiX paboT no
3MEKTPUYECTBY.

7. MopsaokK pelleHnst KONMYEeCTBEHHbIX 3adaq.
TemaTnyeckne Tadbnuubl
1. (a3 kak onTuyeckas cuctema.

2. OnTunyeckune npmbopbi.

3. BpoyHoBckoe asmxkeHne. Auddysms.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

nOBerHOCTHOG HaTaXeHune, KannnnAapHoCTb.

CtpoeHne atmocdepbl 3emnu.
ATmocdepHoe gaBneHme.
BapomeTp-aHepous.

Buabl pedopmaumi .

Buabl pedopmauui .
M3mepeHne Temnepatypbl.
BHyTpeHHASa aHepru4.
TennonsonsaunoHHbIE MaTepuarsi.
lMnaBneHune, ncnapeHue, KUNeHue.
MaHomeTp.

[lBuraTenb BHYTPEHHENO CropaHusi.
[Buratenb NOCTOSIHHOrO TOKa.
TpaeKkTopus OBMKEHUS.
OTHOCUTENBHOCTb ABUXKEHUS.
BTopo# 3akoH HbloToHa.
PeaktnBHoe aBmkeHune.
Kocmuudeckmin kopabnb «BocTok».
Pa6oTa cunbi.

MexaHun4yeckne BOMHbI.

MpnBopbl MarHUTO3MEKTPUYECKON CUCTEMDI.

Cxema rMapoaneKkTpocTaHuunn.

TpaHcdopmaTtop.

Mepenaya v pacrnpeneneHe anekTPoIHEPrun.

OuHamuk. MnkpodoH.

LLikana anekTpoMarHUTHbIX BOSH.
Mogenu cTpoeHus atoma.
Cxema onbiTa Pesepdopaa.
LlenHas sgepHas peakums.
AnepHbin peakTop.

3Be3abl.

ConHeyvHas cucrtema.

3aTmMmeHud.



37. 3emns — nnaHeta ConHeYHon cuctembl. CTpoeHne ConHua.

38. JlyHa.

39. [MnaHeTbl 3eMHOW rpynnbl.

40. [naHeTbI-rMraHThbI.

41. Manblie Tena ConHe4YHOM CUCTEMBI.

OneKTpoHHbIe y4ebHble n3gaHus

1. ®usnka. bubnuoteka HarnsgHbIX nocobun. 7—11 knaccel (Noa peaakumen
H. K. XaHHaHoBa).
2.
3.

JlTabopaTtopHble paboTbl No unanke. 7 KNacc (BUpTyanbHas gusmnyeckas naboparopus).

JlTabopaTtopHble paboTbl No unanke. 8 knacc (BUpTyanbHas gusnyeckas naboparopus).
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