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NOACHUTE/IbHAA 3ANMUCKA

Pa6ouasa nporpamma no ¢pusuke gna 10-11 knaccoB cocTaB/ieHa Ha OCHOBe:

— TpeboBaHWUI K pe3ynbTaTamM OCBOEHMA OCHOBHOM 06pa3oBaTesibHOM NPoOrpammbl cpegHero
obwero o6pasosaHna (OOMNM COO), npeactaBneHHbix B PeaepanbHOM rocyaapCcTBEHHOM
obpasoBaTtenbHom cTaHgapTe (ProC) cpeaHero obuwero obpasoBaHus;

— [MpumepHO 0OCHOBHOWM 06pa3oBaTe/IbHOM Nporpammbl cpegHero obuiero obpasoBaHus;

— OcHoBHOM  0bpasoBaTesbHOM nporpammbl  cpegHero  obuwero  obpasoBaHus
MYHULMMNANbHOIO 6roaKeTHOro obweobpasoBaTesibHOro yupexaeHusa «CpepgHsan
obuweobpasosatenbHan WwKona Nelx» r. bonoroe, TBepckon obnactu;

— y4yebHOro nnaHa MyHMUMNaAnbHOro 6GtoarKeTHoro obueobpasoBaTesibHOIO y4YpexaeHUn
«CpepaHas obueobpasosartesibHas WwkKona Ne 1» r. bonoroe, TBepckoit obaacTy;

— aBToOpcKoli paboueit nporpammbl no ¢usmke pns 10-11 KnaccoB: PusmKa. Pabouwne
nporpammbl. MpegmeTHaa NMHUA y4ebHMKOB cepum «Knaccuuyeckmi Kypc». 10-11 Knaccobl: yyeb.
nocobue gns obuieobpasosaT. opraHmMsaumii: 6asoBbii U yrayba. yposuu / A.B. LWaTannHa. — M.:
MNpoceeweHune, 2017.—91 c.

Pabouasa nporpamma opMeHTUPOBaHa Ha UCNOJIb30BaHUe yuebHUKoB «Pusmka» ana 10 n 11
KnaccoB cepumn «Knaccnueckuin Kype»:

®usuka. 10 knacc: y4ebHUK ana obuieobpasoBaTesibHbIX OopraHusaumii (6a3oBblit ypoBeHb) /
r.A. Makuwes, b.b. byxoBues, H.H. Cotckuit; nog pea. H.A. NMapdeHTbeBon. — M.: lNpocBelueHuUe,
2017.-416c.

®usmka. 11 knacc: yuebHUK ans obweobpasoBaTesibHbIX OpraHM3aumii (6a3oBbli ypoBeHb) /
r.A. Makuwes, b.b. byxosues, B.M. YapyruH; nog pea. H.A. MapdpeHTbeBoit. — M.: poceelleHMe,
2017.-432c.

B nporpamme y4TeHbl OCHOBHbIE UAEN U NONOXKEHNA NPOrpamMmmbl GOPMMPOBAHMA U PA3BUTUA
YHUMBEpCanbHbiX Yy4yebHbix AencTBuin gna cpeaHero obuiero obpasoBaHus W cobnoaeHa
npeemMcTBeHHOCTb ¢ [TpumepHoI Nporpammoi no pusnke Ana OCHOBHOro obuiero obpasoBaHus.

Mporpammolr  NpeayCMOTPEHO  pPa3BUTME  BCEX OCHOBHbIX BWAOB  OeATENbHOCTH,
npeacTaB/ieHHbIX B NPOrpamme 0CHOBHOro obuero obpasoBaHus.

OcBoeHue nporpammbl no ¢u3nMKe obecneymBaeTr oOBNageHME OCHOBaMM y4yebHO-
nccnefoBaTeNbCKON AeATeNbHOCTU, HayYHbIMM METOZaMMU PEeLUeHMA Pa3INYHbIX TEOPETUYECKUX U
NPaKTUYECKUX 3a4aY.

MeTtogonornyeckon ocHosor PrOC COO ABASETCA CUCTEMHO-AEATENIbHOCTHbLIA noaxod.
OcHOBHble BMAbl Yy4ebHOM [eATeNbHOCTM, NpPeacTaB/leHHble B TeMATMYECKOM MJIAaHMPOBAHWUK
paboyeit nporpammbl, NO3BONAKT CTPOUTb Mpouecc obyyeHWA Ha OCHOBe JAaHHOro nogxoaa. B
pe3ynbTate KoMneTeHuMn, CGOPMUPOBAHHbIE B LLKOE NPU U3yvyeHUn GU3MKKU, MOTYT BNOCNEACTBUMU
MCNOb30BaTbCA YYALMMMUCA B NOObIX KUSHEHHbIX CUTYaLMAX.

Paboyasa nporpamma BKAKOYAET C/ieayoline pasgenb:

1. MoAcHMTeNbHAA 3anuCKa, B KOTOPOM KOHKpeTusmpykTcA obwume uenn cpegHero
obpaszoBaHMA ¢ y4éTom crneundunkm GU3NKKM Kak yuebHoro npegmerta.

O6wwan xapakTepucTnKa yuebHoro npegmera.

MecTo Kypca pusnku B yuebHOm nnaHe.

Pe3ynbTaTbl 0CBOEHUA Kypca GU3MKN — TMYHOCTHbIE, MeTanpeaMeTHbIe U NpeaMeTHble.
CopaepraHue Kypca dUsnKu.

MnaHMpyemble pe3ynbTaTbl U3yYEeHUA Kypca GU3MKN.

TemaTuyeckoe nNaaHMpPOBAHUE C onpeaeneHNeM OCHOBHbIX BUAOB y4ebHON feAaTeNbHOCTH
YUALMXCA NPU U3YHEHUM Kypca PUIMKN.

8. TemaTMyecKkoe NJaHMPOBAHME C YKA3aHMEM KOJIMYECTBA YacoB, OTBOAUMBIX Ha OCBOEHME
KaXaoM TeMbI.

NoubkwnN

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO NPEAMETA

®u3nKa, Kak HayKa 0 Hanmbonee obLMx 3aKOHAX NPUPOAbI, BbICTYNasa B KayecTBe yyebHOro
npeameTa B LWKOJE, BHOCUT CYLLECTBEHHbIN BKA34 B CUCTEMY 3HAHWW 0O OKpyKatowem mupe.
LIKoNbHbIM Kypc GU3MKM — cucTeMOODOPa3yoWmMn ans ecTeCTBEHHO-HAY4YHbIX y4ebHbIXx NpegmeTos,
NMOCKONbKY PU3MYECKME 3aKOHbl /IeKaT B OCHOBE COAEP)KaHMA Xumuu, buonorun, dusnyeckomn
reorpadmu n aCTPOHOMUMW.



N3yueHne dU3MKKN ABNAETCA HEOBXOAMMbIM He TO/IbKO ANA OBAaAeHMA OCHOBAaMW OAHOM U3
€CTEeCTBEHHbIX HayK, ABAAIOWENCA KOmnoHeHToM obuiero obpas3oBaHuA. 3HaHWe GU3MKM B eé
UCTOPUYECKOM  Pa3BUTUM  MNOMOraeT YesloBEKY MNOHATb npouecc GOPMUPOBAHUA  APYrUX
COCTaBAAIOLMX COBPEMEHHOM KyNbTypbl. l'yMaHUTapHoe 3HauyeHne PU3MKKM Kak 06a3aTenbHOM YacTu
obuwero o6pasoBaHMA COCTOMT B TOM, YTO OHA CNOCOGCTBYeT CTAHOBAEHUIO MWMPOMOHMMAHUA WU
Pa3BUTUIO Hay4yHOro crnocoba MblIeHMA, NO3BOMAIOWEro 0ObEeKTMBHO OLUEHMBaTb CBeAeHus o6
OKpy:Katowem mupe. Kpome Toro, oBfageHMe OCHOBHbIMU PUIMYECKMMWU 3HAHUAMM Ha HaszoBom
YPOBHE HEOHXOAMMO NPAKTUYECKM KaXKAOMY YENOBEKY B COBPEMEHHOM KUHM.

Ons  peweHna 3aga4  GOPMUPOBAHMA OCHOB HAYYHOrO MMPOBO33PEHUA, Pa3BUTUSA
WMHTEeNNEeKTya/IbHbIX CNOCOBHOCTEM 1 NO3HaBaTe/IbHbIX MHTEPECOB LWKO/IbHUKOB B NpoLecce UsyvyeHus
®M3MKM OCHOBHOE BHWMMaHWE cneayeT yAenATb He CTONbKO nepeaaye CyMMbl FOTOBbIX 3HAHUW,
CKONbKO 3HAKOMCTBY C METOZaMM HAy4YHOro MO3HaAHMA OKPYKaloWwero Mnpa, NnoctaHoBKe npobnem,
TpebyoWwmx OT yYaLMXCA CAMOCTOATEIbHOM AeATENbHOCTU MO UX Pa3peLlEeHMIO.

Llenun nsyyeHms opmsnkm B cpegHen WKone:

— ¢opmumpoBaHMe y oby4yaloWMXCA YBEPEHHOCTUM B LLEHHOCTM 06pa3oBaHWMA, 3HAYMMOCTU
bM3MYECKMX 3HAHMI A8 KaXKO0r0 YeN0oBEKa HE3aBUCUMMO OT ero npodeccMoHanbHOM AeATeNbHOCTH;

— OB/lafieHMe OCHOBOMONArAWMUMN  PU3NYECKMMM  3aKOHOMEPHOCTAMM, 3aKOHaMU MU
TEOPUAMM; pacliMpeHme 06bEMa UCNONb3YEMbIX GUINYECKMX NOHATUIA, TEPMUHONOTUM U CUMBOIUKN;

— npuobpeTeHne 3HaHUIM 0 GyHOAAMEHTANbHbIX GU3MYECKMX 3aKOHaX, /ieXalMx B OCHOBE
COBPEMEHHON PU3MYECKON KAPTUHbI MMpPa, O Hambonee BaKHbIX OTKPbITUAX B 06nacTU PU3IMKM,
OKa3aBLUMX onpeaenstollee BAMAHME Ha Pa3BUTUE TEXHUKU U TEXHONOMMMU; NOHMMaHKe PpU3nYeckomn
CYLLHOCTM ABNEHUI, HabAtogaemblx BO BceneHHoM;

— OB/lafieHMe OCHOBHbIMM METOZAaMWM HAy4YHOro MO3HAHMA MNPUPOAbI, MUCMOJb3yEMbIMU B
¢un3mKke (HabnogeHne, onucaHne, N3MepeHune, BblABUKEHNE TUNOTE3, NPOBEAEHNE SKCMEPUMEHTA);
oB/flafeHne ymeHnAamn obpabaTtbiBaTb JaHHbIE 3KCNEpUMEHTa, 06bACHATbL NOJyYeHHble pe3ybTaThbl,
YCTaHaBAMBATb 3aBUCMMOCTU MeXKAY PUIMUYECKMMN BENNYMHAMKM B HabAOgaeMOM ABNEHUM, AenaTb
BbIBOAbI;

— 0TpaboTKa ymeHuA pewaTtb GpM3MyYeckne 3a4a4mM pasHbIX YPOBHEMN CNIOMKHOCTH;

— npuobpeTeHune: onbiTa PasHOO6PA3HON AEATENIbHOCTM, OMbITa NO3HAHUA U CAMOMNO3HaHWUSA;
YMEHUM CTaBUTb 33aZayu, pewaTb Npobaembl, MPUHMMATb PELUEHUA, UCKATb, aHANM3MPOBATb W
obpabaTtbiBaTb MHPOPMALMIO; KAOYEBbLIX HABbIKOB  (K/JKOYEBbLIX KOMMETEHUUN), WMEOLWMX
YHUBEpPCA/NibHOE 3HA4YeHMe: KOMMYHMKaLuMW, COTPyAHWUYecTBa, W3MepeHun, 3O EKTUBHOTO W
6€30nacHOro MCMo/ib30BaHUA PA3INYHbIX TEXHUYECKUX YCTPOMCTB;

— 0CBOeHMe crnocoboB MCMO/b30BaHUA GU3MYECKUX 3HAHWK ANA pelleHMA NPaKTUYeCKUX
3a4a4, 06bACHEHUA ABNAEHUI OKPYKAtOLLEN AeCTBUTEIbHOCTU, obecneyeHns 6e30MNacHOCTU KU3HU U
OXpaHbl Npupoabl;

— pasBMTUE NO3HaBaTe/IbHbIX MHTEPECOB, NHTENNEKTYaNIbHbIX U TBOPYECKMX CNOCOBHOCTEN B
npouecce npuobpeTeHna 3HaAHMUMW C MCMNOIb30BAHMEM PA3/INYHBIX WMCTOYHWKOB MHPOpMaLUKU U
COBPEMEHHbIX WMHOGOPMALMOHHbBIX TEXHONOMMN;, YMeHW opmyanpoBatb M 0DHOCHOBLIBATbL
COBCTBEHHYIO MNO3MUMIO MO OTHOLWEHUI K GU3NYecKor WMHbOpMauUM, MNOoAy4aemon M3 pPasHbIX
NCTOYHUKOB;

— BOCMWUTAHUE YBAKUTENbHOTO OTHOLIEHMA K YY4EHBIM U MX OTKPbITUAM, YyBCTBA rOPAOCTM 3a
POCCUICKYIO GU3UYECKYIO HAYKY.

OcobeHHOCTb UuenenonaraHns ans 6a30BOro ypoOBHSA COCTOMT B TOM, 4YTO 0b6yyeHue
OPMEHTUPOBAHO B OCHOBHOM Ha ¢dopmupoBaHMe Yy obyyarowmxcs obwein KynbTypbl M HAy4yHOro
MWPOBO33PEHNSA, HAa UCNONb30BAHNE MNOJTYYEHHbIX 3HAHUIM U YMEHWNI B NOBCEAHEBHOM KU3HW.

CopeprkaHue Kypca GM3MKKM B Nporpamme cpegHero obuiero obpasoBaHMA CTPYKTypupyeTca
Ha OCHOBe GU3MYECKUX TEOPWUIA U BKIOYAET creaylowme pasfenbl: HayyHbli MeToZ MNO3HAHWA
NpPUpPoAbl, MeXaHWKa, MonekynspHaa dM3nKa U TepMoaMHaMUKa, INEeKTPoAMHAMMKa, KonebaHua 1
BOJIHbI, OMNTMKA, CNeunasbHaa TeEopUA OTHOCUTEIbHOCTU, KBaHTOBaA GU3MKaA, CTPOEHne BceneHHo.

MECTO KYPCA ®U3UKU B YHEBHOM NJIAHE

B cooTBeTcTBUM C y4yebHbIM NAAaHOM Kypcy OU3MKM CpegHeln LKOAbl NpeaLlecTByeT Kypc
®M3MKN OCHOBHOM WKOANbI (7-9 Knaccbl), BKAKOYAOWMIA 3/1EMEHTapHble cBeAeHUA O (GU3MYECKUX
BE/IMYMHAX U ABNEHUSAX.

Ha sTane cpeaHel WKOAbI BO3MOXHO W3yyeHWe OOy4YaloLWMMUCA ecTecTBO3HaHMA nbo
dU13nKM Ha 6azoBOM UK yrnybNEHHOM ypOBHe.



[aHHaa paboyas nporpamma no ¢pusmnke gnsa 6a3oBoro ypoBHA coCTaBieHa M3 pacyéTta 140 v
3a gBa roga obyyeHua (no 2 4 B Hegento B 10 n 11 Knaccax); B nporpamme yyteHo 10% pesepBHOro
BpemeHUn. Pe3epBHoe Bpema MOXKeT ObiTb MCNONb30BAHO A/1A YBE/NIMYEHUA BPEMEHW Ha U3yyeHue
OTAENbHbIX TeM Kypca GU3MKM B 3aBUCMMOCTU OT NOTPeOHOCTEN yyalumxca. YUMTbIBAeTCA TaKKe TOT
daKT, 4YTO peanbHaa MNPOJOMKUTENbHOCTb Yy4yebHOro roga Bcerga OKasbiBaeTCA MeHblue
HOPMaTUBHO.

PE3Y/IbTATbl OCBOEHUA KYPCA ®U3UKU

MpenogaBaHne ¢GU3NKM B CpeaHEeN LKOo/Me HanpaBNeHO Ha AOCTUXeHMe oby4yarowmmuca
cnefyoLwmx IMYHOCTHDIX Pe3y/IbTaToB:

— YMeHMe ynpaBasaTb CBOEM NO3HABATE/IbHOW AeATeNbHOCTbIO;

— TOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHUiO, B TOM 4ucie Camoobpa3oBaHMUIO, Ha
NPOTAXXEHUN BCEW XKU3HWU; CO3HATE/IbHOE OTHOLWIEHME K HENpepbiBHOMY 06pa3oBaHUIO KaK YCI0BUIO
ycrnewHomn npodeccnoHanbHOM M 06LWEeCTBEHHOW AeATeNbHOCTH;

— YMeHMe COTpyAHMYaTb CO B3POCAbIM, CBEPCTHMKAMM, AETbMW MAaAWero BO3pacTa B
obpaszoBaTesibHOM, y4ebHO-UCCIeA0BaTENbCKOM, MPOEKTHOM U APYTMX BUAAX AeATe/IbHOCTH;

— cPOpMMPOBAHHOCTb MMUPOBO33PEHUA, COOTBETCTBYIOLLENO COBPEMEHHOMY  YPOBHIO
pPa3BUTUA HAYKM; OCO3HAHME 3HAYMMOCTU HaYKW, BNALEHUA [OCTOBEPHOM WHPOpmaumnen o
nepenoBbiX AOCTUMNKEHUAX U OTKPbITUAX MUPOBOM U OTEYECTBEHHOWM HAYKW; 3aMHTEPECOBAHHOCTb B
Hay4HbIX 3HaHUAX 06 YCTPOMCTBE MMpPa M OOLLECTBA; TOTOBHOCTb K HAYy4YHO-TEXHUYECKOMY TBOPYECTBY;

— YyBCTBO ropA0CTV 33 POCCUMNCKYIO GU3NYECKYIO HaYKY, TYMaHU3M;

— MOJIOXKMUTENbHOE OTHOLLEHWE K TPYyAY, LLeneycTpeMAEHHOCTb;

— 3KOJIOTMYecKana KynbTypa, b6epexHoe OTHOWeHMe K pPogHOW 3emse, NPUPOLAHbLIM
6oratctBam Poccum M Mmpa, NOHMMaHME OTBETCTBEHHOCTM 33 COCTOSIHME MPUPOLHbLIX PEcypcoB M
pa3ymHoOe NpMpoAoNo/b30BaHMeE.

MeTtanpeameTHbIMU pe3yAbTaTaMMU OCBOEHWSA BbINMYCKHUKAMM CpeaHen LWKO/bl NPOrpammbl
no ¢oM3nKe ABNAIOTCA:

1) oceoeHue pez2ynamueHbix yHUsepcanbHbiIX yyebHbix delicmeuu:

— CaMOCTOATE/IbHO ONpeaenATb Lenun, CTaButb U GopmynnposaTb cOBCTBEHHble 33[ayM B
obpa3oBaTe/ibHOM AeATENbHOCTU U }KU3HEHHbIX CUTYaLUMUAX;

— OUEeHMBaTb pecypcbl, B TOM 4UCAe BPemMs W ApyrMe HemaTepuasibHble Pecypchbl,
HeobxoaMMble AN AOCTUNKEHUA NOCTaBNIEHHOW paHee Lenu;

— COMNOCTaB/ATb MMeIOLMECA BO3MOXKHOCTM U HeobxoaMMble ANA  [OCTUMKEHMA Lenu
pecypchbl;

— onpeaenATb HECKONbKO NyTel AOCTUKEHUA NOCTAaBNEHHOW Lenu;

— 3aj4aBaTb NapameTpbl U KPUTEPUMK, NO KOTOPbIM MOXKHO ONPEAENNTb, YTO LeNb AOCTUTHYTA;

— CONOCTaBAATb MNOJIY4E€HHbIN pPe3ynbTaT AeATeNIbHOCTU C NOCTAaB/IEHHOM 3apaHee Lebio;

— O0CO3HaBaTb NOC/AEACTBUA AOCTUKEHUS NMOCTABJIEHHOWN Lenun B AesTeNbHOCTU, COBCTBEHHOM
KU3HU U XKU3HU OKPYKaOWMX NI0AEN;

2) oceoeHue no3HasamersbHbIX yHUBepcanbHbiX y4ebHbix Oelicmeuli:

— KPUTMYECKU OLEHUBATb M MHTEPNPETUPOBATb MHPOPMALMIO C PaA3HbIX NO3ULLUNA;

— pacno3HaBaTb U PUKCMPOBATb MPOTUBOPEUUA B UHPOPMALIMOHHBIX UCTOYHUKAX;

— MCNONb30BaTb Pas/iNyHble MOAENbHO-CXeMaTUYecKMe cpeacTsa gaa npeacTaBieHus
BbIIBNIEHHbIX B MHPOPMALLMOHHbIX MCTOYHUKAX MPOTUBOPEYUN;

— OCYLECTBAATb Pa3BEPHYTbI MHOOPMALMOHHbBIN NMOUCK M CTaBUTb Ha €ro OCHOBE HOBbIE
(y4ebHble 1 No3HaBaTeNbHbIE) 3a4a4K;

— MWCKaTb U HaxoanTb 0606 EHHbIE cnocobbl pelleHns 3aaay;

— NPUBOAUTb KPUTUYECKME apryMeHTbl KaK B OTHOLIEHMU COOCTBEHHOMO CyXAEHMUA, TaK U B
OTHOLLEHMU AEUCTBUIN U CYXKAEHWUI APYrOro YeNoBeKa;

— aHanM3MpoBaTb M Npeobpa3oBbiBaTb NPO6AEMHO-NPOTUBOPEUNBBIE CUTYALMN;

— BbIXOAUTb 33 PaMKM y4yebHOro npeameTa WM OCYLLECTBAATb LesieHanpaB/ieHHbI MOWUCK
BO3MOXHOCTU LUMPOKOro nepeHoca cpeacTs M cnocobos AencTeums;

— BbICTPaMBaTb MHAMBMAYANbHYIO 0O6PA30BaATE/IbHYIO TPAEKTOPUIO, YYUTLIBAA OrpaHMYEeHUs
CO CTOPOHbI APYIMX YH4AaCTHUKOB N PECYPCHbIE OrPaHUYEHUS;
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— 3aHMMaTb pasHble NOo3ULMW B MO3HABATENbHOW AeATeNbHOCTU (OblITb YYEHUKOM W
yuntenem; dopmynmpoBatb obpa3oBaTesibHbIM 3aNpoC U BbINOAHATbL KOHCYNbTaTUBHblE YHKLUK
CaMOCTOATeNIbHO; CTaBUTb Npobnemy M paboTaTb Hag €€ peweHWem; ynpasBaATb COBMECTHOM
No3HaBaTeNbHOM AeATeNbHOCTbIO M NOAUYMHATLCA);

3) oceoeHue KOMMYHUKGMUBHbIX yHUBEPCANbHbIX yYebHbix Oelicmauli:

— OCYLWLECTB/IATb AE/I0BY0 KOMMYHMKALUMIO KaK CO CBEPCTHUKAMMU, TaK U CO B3POCAbIMU (KaK
BHYTpM 0bpa3oBaTeNbHON OpraHM3aLUmun, Tak 1 3a eé npegenamu);

— NpX OCYLWECTBAEHUN TpynnoBon paboTbl ObiTb Kak pyKoBoAUTENEM, TaK M Y/IEHOM
NPOEKTHOM KOMaHAbl B pPasHblX poaax (reHepaTopom MAEN, KPUTUKOM, UCNONHUTENEM,
NpeseHTyWMM U T. 4.);

— pasBEpHYTO, /NIOTMYHO W TOYHO M3NaraTb CBOK TOYKY 3pPEHUA C WCMNO/b30BaHMEM
aAeKBaTHbIX (YCTHbIX M MUCbMEHHbIX) A3bIKOBbIX CPEACTB;

— pacno3HaBaTb KOHPIMKTOTEHHblE CUTYaLMM U NPeaoTBPaLaTh KOHONMKTbI 40 UX aKTUBHOM
¢dasbl;

— COrflacoBbiBaTb MO3MUMKM  YJEHOB KOMaHAbl B npouecce paboTtbl Hag obwum
npoAyKTom/pelleHnem;

— npeacTtaBaaTb Ny6/AMYHO pe3ynbTaTbl MHAWMBUAYANBHOW U FPYNMNOBOM AEATEeNbHOCTU Kak
nepen 3HaKOMOM, TaK M nepea He3HaKOMOM ayauTopuen;

— noabupatb MapTHEPOB ANA [AE/I0BOA  KOMMYHWKALMKU, MUCXOAS M3  COOBpaKkeHui
pPe3yNbTaTUBHOCTU B3aUMOAENCTBMUA, @ HE JINYHbIX CUMNATUI;

— BOCMPUHUMATb KPUTUYECKME 3aMeYaHMSA KaK pecypc COBCTBEHHOro pa3BUTUS;

— TOYHO U EMKO GOPMYNMPOBaTb KaK KPUTMYECKUE, TaK U 0A40b6puUTeNbHbIEe 3aMevyaHus B
agpec Apyrux Nogen B pamkax AenoBoi U obpas3oBaTesbHOM KOMMYHMKauuu, nsberaa npm stom
JINYHOCTHbIX OLLEHOUHbIX CYXKAEHWIA.

MNpeameTHbIMU pe3ynbTaTaMU OCBOEHMA BbIMYCKHMKAaMM CpeaHen LKOAbl MPOrpaMmbl Mo
du3nKe Ha 6a3080M ypoBHe ABNAIOTCA:

— chOpPMMPOBAHHOCTb NMPeACTaBAEHUI O 3aKOHOMEPHOM CBA3M U MO3HABAEMOCTU SABEHWUM
npupoabl, 06 06BEKTUBHOCTM HAYYHOro 3HAHUS, O POAM U MecTe GUBUKU B COBPEMEHHOM Hay4yHOM
KapTMHE MMpa; MNOHMMaHWe ponu OGU3MKKM B GOPMMPOBAHUKM Kpyro3opa M PpYHKUMOHANbHOM
rPamMOTHOCTM Ye/I0BEKA A1A PELLEHUS NPAKTUYECKUX 3a4aY;

— B/lafieHMe  OCHOBOMOJMAralWMmMMU  PUIMYECKMMU  MOHATUAMM,  3aKOHOMEPHOCTAMM,
3aKOHaMUN N TEOPUAMMU; YBEPEHHOE MO/Ib30BaHNE GU3NYECKON TEPMUHOIOTUEN U CUMBOJIMKOW;

— chopMMpPOBAHHOCTb MNPeAcTaBNEHUA O GUMYECKON CYLHOCTU SIBAEHMA NpUMpoAbl
(MexaHM4YecKmMx, TeENNOBbIX, 31EKTPOMArHUTHbIX U KBAaHTOBbIX), BUAaX maTepuu (BewecTso M none),
OBUXKEHUN KaK cnocobe cylecTBOBaHUA MaTepuUn; OCBOEHME OCHOBHbIX MAEW MeXaHWMKM, aTOMHO-
MOIEKYNSAPHOTO YYEHUA O CTPOEHMM BELLLECTBA, 3/1IEMEHTOB 3/IEKTPOANHAMUKN N KBAaHTOBOWN GU3UKY;
OB/laZleHMEe NOHATUMHbBIM anMnapaToM U CUMBOIMYECKUM A3bIKOM GU3UKM;

— B/laleHME OCHOBHbIMM METOAAMM HAYYHOro MO3HAHUA, WUCMNONb3yeMbiIMU B QU3MKeE:
HabnogeHMe, oOMNUCaHME, W3MEPEHUE, ISKCNEPUMEHT, BAadeHMe YymeHuaMn obpabaTbiBaTb
pe3ynbTaTbl W3MEPEHUN, OOHapyXMBaTb 3aBUCMMOCTb MeXKAy GUINMYECKUMWU  BeIMYMHAMM,
06BACHATbL NONYYEHHbIE PE3Y/IbTaTbl U AeNaTb BbIBOAbI;

— B/laleHMEe YMEHWsIMM BbIABUraTb TMNOTE3bl Ha OCHOBE 3HAHWA OCHOBOMONAraloWMX
dM3MYECKMX 3aKOHOMEPHOCTEM W 3aKOHOB, MPOBEPATb WX 3IKCNEPUMEHTANIbHbIMU CPEeACTBaMM,
bopmynmpys uenb uccnenoBaHus; BNALEHME YMEHUAMMU ONUCLIBATb U OOBACHATb CaMOCTOATE/IbHO
npoBeAEHHbIE 3KCMEPUMMEHTbI, aHaAM3MpPOBaTb pPe3yNbTaTbl MNOAYYEHHOW U3 3SKCNEPUMEHTOB
nHbOopMaumMm, onpeaensaTb LOCTOBEPHOCTb NOYYEHHOrO PE3yNbTaTa;

— YMeHMe pelwaTb NpocTble GU3NYECKMe 3a4auu;

— ChOPMMPOBAHHOCTb YMEHMA MPUMEHATb NONYYEHHbIE 3HAHWUA ANA 0OBbACHEHWUS YCNOBWUMA
NPoOTeKaHMA QUINYECKUX ABNEHUWA B NpUpoae W [AA NPUHATUA NPAKTUYECKUX pelieHui B
NoBCEeAHEBHOM ¥KU3HU;

— MNOHMMaHMe GM3MYECKUX OCHOB M MPUHLMMNOB AeNCTBMA (paboTbl) MalLMH U MEXAHU3MOB,
CcpencTs  nepeaBuKeHMA W CBA3M, ObITOBbIX NPMOOPOB, MNPOMbBIWAEHHbIX TEXHONOMMYECKUX
NpOoLECccoB, B/IMAHMUA UX Ha OKPY)KaloWylo cpeay; OCO3HAaHME BO3MOMKHbIX MPUYUH TEXHOTEHHbIX U
3KONOrMYEeCKnxX KatacTpodo;

— chOpMMPOBAHHOCTb COBCTBEHHOM MO3ULMKN MO OTHOLWEHUIO K GU3NYECKON MHPOPpMaLUK,
nosly4yaemomn 13 pasHbIX NCTOYHMKOB.



COAEPXAHUE KYPCA ®U3SNKU
HA YPOBHE CPEAHEIO OBLLErO O6PA3OBAHUA

BA30BbI YPOBEHb

®dusnKa n ectecTBeHHO-Hay4HbliA MeToA NO3HAHUA NPUPOAbI

®du3mka — o¢yHOaAmeHTanbHaA Hayka O npupoae. MeToapl HayyHOro wuccaenoBaHuA
dun3nyeckux asneHnn. MogennposaHme GU3MYECKUX ABNEHUMA U NpoueccoB. PUBNYECKUIN 3aKOH —
rPaHnLbl NPUMEHMMOCTUN. PU3nMYeckne TeopUN U NPUHUKUN COOTBETCTBUA. Ponb U mecto ¢u3MKn B
GOPMUPOBAHMN COBPEMEHHOM HAY4YHOM KapPTUHbI MWUPA, B MPAKTUYECKOM AeATeNbHOCTU ntoaei.
dusuKa u Kynemypa.

MexaHuKa

[paHUUbl MNPUMEHMMOCTM  KNACCUMUYECKOM  MEXaHWKWU. BaxHeWwme KMHemMaTUYecKkue
XapaKTEPUCTUKN — NEPEMELLLEHUE, CKOPOCTb, YCKopeHne. OCHOBHbIE MOAENN TEN N ABUKEHUN.

B3anmogeicteme Ten. 3akoHbl BcemupHoro tarotenua, MNyka, cyxoro Tpenua. MHepumanbHan
cUcTeMa OTcYeTa. 3aKOHbl MexaHUKM HbloToHa.

MmnynbC maTepuanbHOM TOYKM U CUCTEMbl. WM3MeHeHMEe W COXpaHeHWEe WMMybCca.
Ucnonb3osaHue 30KOHO8 MexXAaHUKU 0a1a 0b6bACHeHUA 08uMeHUsa HebecHbix men u 0418 pazsumus
Kocmuueckux uccnedosaHull. MexaHMyecKaa 3HeprMa cucTtembl TenA. 3aKOH  COXpPaHeHUsA
MeXaHWYecKol aHeprmum. PaboTa cmabl.

PasHosecue mamepuanbHol moyku u meepdo20 mena. Ycaosusa pasHosecus. MomeHm cusnsi.
PasHosecue #cudKkocmu u 2asa. [lsuxceHue xudkocmeli u 2a308.

MexaHuyeckne KonebaHus M BOAHbIL. [peBpaleHUa 3Heprum npu KonebaHusax. dHeprus
BOJIHbI.

MonekynapHasa pusnKa u TepmoanHaMmnKa

MoneKkynapHo-KnHeTnyeckaa Teopusa (MKT) cTpoeHUA BelLecTBa M ee 3KCNepMMEHTasIbHble
[OKa3zatenbcTBa. ABCoNOTHaA TemnepaTypa Kak mepa cpeaHeh KMHETUYECKOW SHepruu TennoBoro
ABUXKEHUA vacTuy, BelwectBa. Mogenb npeanbHoro rasa. [asneHue rasa. YpaBHeHME COCTOAHMA
naeanbHoro rasa. YpasHeHve MeHaeneesa—KnaneipoHa.

ArperaTHble COCTOAHUA BewecTBa. Modesie cmpoeHua xudkocmedl.

BHyTpeHHsA 3Heprua. Pabota m Tennonepegaya Kak crnocobbl M3MEHEHWs BHYTPEHHeM
3Heprun. lepBbli 3aKOH TepMOAMHAMMKM. HeobpaTMMOCTb TenioBbiX NpPoLeccoB. MpPUHLMMbI
AEeVCTBMA TENNOBbIX MALLWH.

dneKTpoguHAMMKA

dnekTpuyeckoe none. 3akoH KynoHa. HanpA)KeHHOCTb M MOTEHUMaN 31eKTPOCTaTUYeCcKoro
nons. MMPoBOAHUKK, MONYNPOBOAHUKN U ANINEKTPUKU. KOHAeHcaTop.

MOCTOAHHBIN INEKTPUYECKMI TOK. INeKTPoABMKYLWAa cuna. 3akoH Oma Ana NOAHOM uenu.
JNEeKTPUYECKMn TOK B MNPOBOAHWKAX, INEKTPONUTAX, MNONYNPOBOAHMKAX, rasax W BaKyyme.
Csepxnposodumocme.

NHAYKUMA MaArHUTHOro nona. [encrsMe MarHMTHOro nosA Ha MNPOBOAHWMK C TOKOM U
ABUXKYLLYIOCA 3apArKeHHYo YacTtmuy. Cnna Amnepa v cuna JlopeHua. MarHUTHble CBOMCTBA BELLECTBA.

3aKOH 3/IEKTPOMArHUTHOM MHAYKUUK. DNEeKTpOMarHuTHoe none. lNepemeHHblt TOK. fABneHune
CaMOUHAYKUMN. NHAYKTUBHOCTb. IHepaus 31eKmpomMaz2HUmMHoz20 fosis.

DNeKTpoOMarHuTHble KonebaHua. KonebatesibHblA KOHTYP.

ONeKTPOMArHUTHble BO/IHbI. [Mana3oHbl SNEKTPOMATHUTHBIX U3TlYYEHUI U UX MPaKTUYECKoe
npumeHeHwue.

FeomeTpuyeckasa onTunka. BonHoBble CBOMCTBa CBETA.

OCHOBbI CNeLuanbHOU TeOPUN OTHOCUTENIbHOCTU
NHBapMaHTHOCTb MOAYNA CKOPOCTU CBETA B Bakyyme. MpUHLMUN OTHOCUTENIbHOCTU DUHLUTENHA.
CBA3b MacCbl M 3HEpPrMmn cBOHOAHOMN YaCcTULLbl. DHEPTUA NOKOS.
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KBaHTOBaA ¢pu3mnka. Pusnka atoma M1 aTOMHOro Agpa

f'vnotesa M. MnaHKa. dPoToanekTpuyecknin adpdpeKkt. PotoH. KopnycKynapHO-BONHOBOM
ayannsm. CoomHoweHue HeonpedeneHHocmell lelizeHbepeaa.

MnaHeTapHas mogenb atoma. Ob6bACHEHME AMHEeNYaToro CrneKkTpa BOAOPOAA Ha OCHOBE
KBAHTOBbIX NocTtynatos bopa.

CocTaB M CTpoeHMe aTOMHOro Agpa. JHeprusa cBsA3M aTOMHbIX fAep. Buabl pagnoaKkTUBHbIX
npeBpaLLeHNin aToOMHbIX 84ep.

3aKOoH pagMoaKTUMBHOIO pacnaga. AaepHole peakunu. LlenHana peakuma geneHua saep.

dnemeHTapHble YacTuubl. PyHAaMeHTaibHble B3aMMOAENCTBUA.

CtpoeHue BceneHHoit

CoBpemeHHble npeacTtaBAeHMA O NpoucxoxKaeHmn u  asoaoumm ConHua w 3Bes3g.
Knaccnoumkauma 3sesa. 38e34bl M UCTOUHUKM UX SHEPTUN.

lanaktuka. MpeacraBaeHne o CTPOEHUM M 3BOIOUUK BeenieHHON.

COEPXAHUE KYPCA ®U3UKN B COOTBETCTBUMU
C ABTOPCKOM NPOrPAMMOM A.B. LLUATA/IUHOWM

BA30BbI YPOBEHb

®dun3nKa n ecteCTBEHHO-Hay4HbI MeToA NO3HaHMUA NPUPOADI

®usnka — dpyHAaMeHTanbHaA HayKa o npupoge. HayuyHbln meToz No3HaHUA.

MeToabl nccnepoBaHUA GusNYeckux AsneHun. MopennposaHue GUBUYECKUX ABAEHUIA U
npoueccos. HayyHble ¢aKTbl U runoTesbl. PUINYECKME 3aKOHbl M FPAHULbI UX MPUMEHUMOCTU.
®dusnyeckne TeOpMM U NPUHLUN COOTBETCTBMA. PU3NYECKMEe BeNNYMHDBI. [OrpelHOCTU U3MepeHUit
dn3nYecknx BennuuH. Ponb n mecto PpusnMkn B GopMUPOBAHMN COBPEMEHHOM HAYYHOM KapTUHbI
MWpPa, B MPAKTUYECKOW AeATENbHOCTU Ntoael. Pu3uKa U Kynemypa.

MexaHuKa

[paHUUbI  NPMMEHUMOCTU  KNACCMYECKOM  MeXaHMKW.  [pOoCTPaHCTBO U Bpems.
OTHOCMTENBHOCTb MEexXaHM4Yeckoro AsukeHua. Cuctembl OTcYETA. CKanApHble U BEKTOPHblE
dunsmyeckne sennumnHbl. Tpaektopua. Mytb. MNepemeweHne. CKopocTb. YcKopeHue. PaBHOMepHOe U
PaBHOYCKOPEHHOE NPAMO/IMHENHOE ABUMKEHNE. PaBHOMEpPHOE ABUXKEHME MO OKPYKHOCTU.

Bsanmogeicteme ten. AsneHne mHepumn. Cuna. Macca. MHepuUManbHble CUCTEMbI OTCYETA.
3aKoHbl AgnHamuKknM HbroToHa. Cuna TAXKECTW, Bec, HeBeCOMOCTb. Cuabl ynNpyroctn, Cuibl TPEHMUA.
3aKOoHbl: BCEMUPHOTO TAroTeHua, N'yka, TpeHua. Mcrnoanb3o8aHUe 30KOHO8 MeXAHUKU 014 0b6bACHeHUsA
dsuxceHUsA HebecHbIx mes U 04 pa3sumus KOCMUYEeCKUX Uccaedo8aHull.

Mmnynbc maTepuanbHOM TOUYKU M cuctembl. IMnynbc cunbl. 3aKOH COXpPaHEHMA MMNYyJbCca.
MexaHn4yeckana paboTta. MoLHOCTb. MexaHM4YecKas sHeprua matepuasibHOM TOYKU U CUCTEMBI. 3aKOH
COXPaHEHUA MeXaHUYeCcKon sHeprun. PaboTa cubl TAXKECTU U CUbI YNIPYTOCTU.

PaBHOBecrMe maTepuanbHOM TOYKU M TBEpAOro Tena. MomeHT cuibl. YC0BUA paBHOBECKA.
PaBHOBecue KMAKOCTU U rasa. [laBneHue. JeuxceHue uoKocmu.

MonekynapHasa ¢u3nKa n TepMmoaMHaMMKa

MoneKkynapHo-KnuHeTnyeckasa Teopusa (MKT) cTpoeHUA BelLecTBa M €€ 3KCnepuMMeHTasIbHble
AOKaszaTenbCTBa. TennoBoe paBHoBecue. AbBCOMOTHAaA TemnepaTtypa Kak Mepa cpeaHei
KMHETUMYECKON 3HEeprMn TenjoBOro ABWXKEHMA uYacTuy, BewecTBa. Moaenb wuaeanbHoro rasa.
JasneHne rasa. YpaBHeHME COCTOAHMA MAaeanbHOro rasa. YpasHeHue MeHaeneeBa-KnanenpoHa.
[a30Bble 3aKOHbI.

ArperaTHble COCTOAIHMA BellecTBa. B3anmHble npesBpalleHnsa XUAKOCTU WU rasa. BaawcHocmes
8030yxa. Mopenb cTpoeHua »Kuakoctel. [loBEepXHOCTHoe HaTsxKeHue. KpucTtannmyeckne u
amopdodHble Tena.



BHyTpeHHsAA 3Heprua. PaboTa wm Tensonepegaya KaK cnocobbl M3MEHEeHWs BHYTPEeHHeMl
3Heprun. YpaBHeHMe TennoBoro OanaHca. [lepBblit 3aKOH TepMOAMHAMMUKKU. HeobpaTumocTb
TennosbIx NpoueccoB. MpuHuunbl genctema 1 KM TennosbiXx MallunH.

OCHOBbI 31EKTPOAUHAMUKHU

dneKTpuyeckue 3apaabl. 3aKOH COXPAHEHMA INEKTPMUYECKOro 3apAaaa. 3akoH KynoHa.

dnekTpuyeckoe none. HanpaXEHHOCTb M NOTeHUMan 3MeKTPOoCTaTUyYeckoro nona. JIMHum
HaNPAXEHHOCTM U 3KBMMOTEHLMANbHbIE NOBEPXHOCTU. MPUHLMN cynepno3nummn nonen. lposodHUKU
U OU3eKMpUKU 8 3/1eKMPUYECKOM rose. INEeKTPOEMKocTb. KoHaeHcaTop.

MOCTOAHHbLIN 3neKTpuyecknin Tok. Cuna Toka. ConpoTusnenue. [locneposatesibHoe U
napannenbHoe coeguHeHue NPOBOAHMKOB. 3aKoH [Koyna-SleHua. dNeKTpoaBMKyLasa cmna. 3aKoH
Oma gnA NONHOM uenu. DNeKTPUYECKUIA TOK B NPOBOAHMKAX, SNEKTPOANTAX, NONYNPOBOAHMKAX, razax
n Bakyyme. Caepxrnposooumocme.

MarHuTHoe none. BekTop MHAYKUMW MarHutHoro nosnsa. [einctBue MarHUTHOro MnoAnsa Ha
NPOBOAHMK C TOKOM W [ABMNKYLLYKOCA 3apsKeHHylo 4dactuuy. Cuna Amnepa u cuna JlopeHua.
MarHuTHble CBOMCTBA Bell,ecTsa.

ABNeHNE 3SNEKTPOMArHUTHOM WHAYKUMK. MarHuTtHblA noTtoK. [lpasunio JleHua. 3akoH
3N1EeKTPOMArHUTHOM MHAYKUMKU. ABNEeHNEe CAMOUHAYKUMU. UHOYKTUBHOCTb. DNEKTPOMArHMTHOe nosne.
SHepauAa 3neKMpomMazHUMHO20 MosA.

KonebaHua u BoNHbI

MexaHuyeckne KonebaHuAa. T[apmoHuyecknme KonebaHuAa. CBob6OAHblE, 3aTyxatowime,
BbIHYXXAEHHble KonebaHua. MpeBpalLeHna sHeprnun npu KonebaHuax. Pe3oHaHc.

DNeKTpoMarHuTHble KonebaHus. KonebatenbHblit KOHTYpP. MepeMeHHbIN 3N1eKTPUYECKNI TOK.
Pe3oHaHc 8 anekmpuuecKkoli yenu. Kopomkoe 3ambIKaHue.

MexaHuyeckme BOJHbI. [poAo/bHbIe M MonepeyHble BOHbl. CKOPOCTb W A/IMHA BOJHbI.
MHmepgepeHyus u Oupakyusa. IHepaus 80s1HbI. 38YKOBbIE BO/HbI.

JNEeKTPOMArHuUTHble  BOMIHbl.  CBOMCTBA  3/1EKTPOMArHUTHbIX ~ BOAH.  [lManasoHbl
3NEKTPOMArHUTHbIX U3TYYEHUN U UX NPAKTUYECKOE NPUMEHEHME.

OnTtuka

FeomeTpmyeckaa ontuka. CKOpPOCTb CBeTa. 3aKOHbl OTPa*KeHWA U NpPeNoMAeHUA CBeTa.
dopmyna TOHKOM NMH3bI. Bo/NHOBbIE CBOWMCTBA CBeTa: Aucnepcus, UHTepdepeHums, andpakums,
nonapusauma.

OcHoOBbI CI'IEU,MaI'IbHOVI Teopnn OTHOCUTE/NIbHOCTU
MocTynaTbl TEOPUN OTHOCUTENBHOCTU U CeACTBUA N3 HUX. MHBAapMaHTHOCTb MOAYNA CKOPOCTU
CBETa B BaKyyme. 3Hep|'l/1ﬂ nokosA. CBA3b maccol n Hepruun CBO6O,£I,H017I 4acTuLpbl.

KBaHTOBaA ¢pusnkKa. PM3nKa atoma u1 aTOMHOro agpa

f'vnotesa M. MnaHKa. PoToanekTpmuecknin adpdekt. OnbiTol CToneToBa. 3aKoHbl poTOaPdeKTa.
YpaBHeHne  dnHwTtenHa.  doToH.  KopnyckynapHo-sonHoBow — ayanusm.  CoomHoweHue
HeonpedeneHHocmeli lelizeHbepea.

MnaHeTapHas Mmogenb atoma. Ob6bACHEHME AMHEeN4YaToro CrneKkTpa BOAOPOAA Ha OCHOBE
KBaHTOBbIX NocTynatos bopa.

CocTaB M CTpoeHue aTOMHbIX Aaep. JHeprna cBA3M aTOMHbIX Adep. Buabl pagMoakTUBHbIX
npeBpaleHnin aToMHbIX saep. 3aKOH paAMOaKTUMBHOrO pacnaga. fAaepHble peakuyuu. LenHas
peaKkuuns aenenuna agep. lNpumeHeHue adepHol sHepauu.

dnemeHTapHble YacTmubl. PyHAaAMeEHTabHble B3aMMOAENCTBUS.



CtpoeHue BceneHHoit

ConHeYyHadA cucTema: NAaHeTbl U Manble Tena, cuctema 3emns-JlyHa. CTpoeHue u s3BontoumA
ConHua v 38€34,. Knaccnoumkauma 3s€3a. 38€34bl U UCTOYHUKU UX SHEPTUN.

lanaktmMka. CoBpemeHHble NPeACcTaBAEHUA O CTPOEHUN N 3BOAOLUKN BceneHHOM.

NNAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «PU3UKA»

B pesynbrate u3yuyeHua yuyebHoro npegmeta «Pu3nKa» Ha ypoBHe cpegHero obuiero
obpasoBaHua:

BbINyCKHUK Ha 6a30BOM ypPOBHE HayumuTcA:

— [AEMOHCTPMPOBATb Ha NpPUMepax pPoab U mecTo ¢U3MKM B GOPMMPOBAHMM COBPEMEHHOM
Hay4YHOM KapTMHbI MWPaA, B PA3BUTUM COBPEMEHHOW TEXHUKM WU TEXHONOTMW, B MPAKTUYECKOM
OEeATeNbHOCTU Ntoaen;

— [AEMOHCTPMPOBaTb Ha MNpUMepax B3aMMOCBA3b MexXay OJGU3MKoOM U apyrumu
€CTEeCTBEHHbIMM HayKamu;

— YCTaHaB/AMBATb B3aMMOCBA3b E€CTECTBEHHO-HAY4YHbIX fABNAEHUN U MNPUMEHSATb OCHOBHblE
du13nMyeckne moaenn ana ux onnucaHna n ob6bAcCHeHUs;

— WCMNO/Ib30BaTb MHOOPMALMIO  GU3MYECKOTO COAEP)KAHMA NpU  peweHnn  yyebHblXx,
NPaKTUYECKUX, MPOEKTHbIX U UCCNen0BaTeIbCKMX 3a4ay, UHTErpupys MHOOPMaLMIO U3 PA3IUYHbIX
WCTOYHMKOB M KPUTUYECKM ee OLEHMBAA;

— pasnyaTb U yMeTb MCMNO/Ib30BaTb B y4ebHO-McCnenoBaTeNbCKOM AEATENbHOCTU MEeToAbl
Hay4YHOro nosHaHuA (HabnwoaeHue, onucaHue, N3IMepPeHUE, IKCMEPUMEHT, BblABUKEHUE TUMNOTE3bI,
MoZenupoBaHue n ap.) 1 Gopmbl Hay4HOro NO3HaHWUA (PaKTbl, 3aKOHbI, TEOPUK), AEMOHCTPUPYA Ha
npUMepax Ux poJib U MECTO B HayYHOM MO3HaAHWUMK;

— NpoOBOAWUTb MpPAMblE W KOCBEHHble U3MEHeHUss GU3NYECKUX BeUYMH, BblbMpas
naMmepuTenbHble nNpubopbl C y4eTom HeobXxoAMMOM TOYHOCTM W3MEpPEeHWUI, NAaHMPOBATb XOn,
N3MepPEHNN, NOy4aTb 3HAYEHME U3MEPAEMON BENNYNHDBI U OLLEHUBATb OTHOCUTE/IbHYIO NOrPELHOCTb
no 3agaHHbiM popmynam;

— MPOBOAWUTb UCCNEAO0BAHUA 3aBUCUMOCTEN MexKay OUBNYECKMMU BENNYMHAMU: MPOBOAUTD
M3MEPEHUA M OMpPeaenAaTb Ha OCHOBE WCCAeA0BaHMA 3HAYEHMEe MNapaMeTpOoB, XapaKTepPU3YHLLNX
OAHHYI0 3aBUCMMOCTb MeXAy BENNMYMHAMM, U AeNaTb BbIBOA C Y4ETOM MOrPELUHOCTM U3MEPEHWNIA;

— WCMO/JIb30BaTb AJ/18 ONUCAHUA XapaKTepa NpoTeKkaHUa pU3MYECcKnx npoueccos ¢pusmyeckune
BE/IMYMNHDBI U AEMOHCTPUPOBATb B3AMMOCBA3b MEXAY HUMK;

— WCMO/Ib30BaTb AJ/11 ONUCAHUA XapaKTepa NpoTeKkaHMa pU3MYecKnx npoueccos dpusmyeckune
3aKOHbI C Y4ETOM IrPaHuL, UX MPUMEHUMOCTY;

— pewaTb KayecTBeHHble 3aZa4M (B TOM YMCAe U MEeXNPEeaMETHOro XapakTepa): Ucnosab3ysa
mozenu, Gusnyeckme BesIMYMHbI U 3aKOHbI, BbICTPAMBATb IOTMYECKU BEPHYIO LLeNOYKy 06bACHeHMUA
(noKkasaTenbcTBa) NpeaoKeHHOro B 3a4a4e npotecca (ABneHns);

— pewaTb pacyeTHble 334a4YM C ABHO 3a4aHHOW (M3MYECKON MOAENblo: HA OCHOBE aHanu3a
YyC/IOBMA 334a4yM BblAenatb GpU3MYECKYd MOoAeNb, HaxoAuTb (PU3MYECKME BENNYMHBI U 3aKOHbI,
HeobxoAMMble M AO0CTaTOYHble AN1A ee pelleHusa, NPOoBOAMTb PacyeTbl M NPOBEPATb MOJYYEHHbIN
pes3ynbTart;

— Y4YMTbIBaTb rPaHULbl MPUMEHEHMA WU3YYEHHbIX OU3NYECKMX MoAenen npu peLleHumn
bM3MYECKUX N MeXNpeaMEeTHbIX 3a4ay4;

— WCMO/JIb30BaTb MHbOPMALMIO U MPUMEHATb 3HAHUA O MPUHUMMAX PaboTbl U OCHOBHBbIX
XapPaKTePUCTUKAX M3YYEHHbIX MalIWH, NPUOOPOB U APYrnMX TEXHUYECKMX YCTPOMCTB ANA pPeLleHus
NPaKTUYECKUX, yHeOHO-UCCNeaA0BaTENbCKMX U MPOEKTHbIX 3a4ay;

— WCNO/JIb30BaTb 3HaHMA O GM3MYECKMX 0OBEKTax M MpoLeccax B NOBCEAHEBHOM KU3HU ANA
obecneyeHna H6e3onacHOCTM Npu obpaleHUM ¢ NPUbopPaMM U TEXHUYECKMMMU YCTPOMCTBAMM, ANA
COXpaHeHMs 340p0BbA M cOBNOAEHMA HOPM 3KOIOFMYECKOro NOBEAEHMA B OKPYKatoLLeln cpeae, Ana
NPUHATMA PeLleHnit B NOBCEAHEBHOM KMU3HW.

BbINyCKHMK Ha 6a30BOM ypOBHE NOY4YUT BO3MOXKHOCTb HAYUMTbCA:
— MOHUMaMb U 06BACHAMbL YeaocmHoCme husudeckol meopuu, pas3au4ames 2paHuUybl ee
MpUMeHUMOCmu U mecmo 8 pAady Opyaux puzudeckux meopud;



— enademe npuemamu  MOCMPOEHUA meopemu4eckux O0OKa3amesnosCms, 4 MAKMe
npoz2Ho3uposaHus ocobeHHocmel nNpPomMeKaHua ¢uludyeckux AsneHuUl U Mpoyeccos HA OCHogse
Mosy4YeHHbIX meopemuYyecKux 8bl80008 U 00KA3amesnbcms;

— XapaKmepu3o8ame CUCMEMHYK C8A3b MeMOY OCHOB0MOAA2AOWUMU  HAYYHbIMU
MOHAMUAMU: MPOCMPAHCMEB0, BPEMSA, MaMepus (8ewecmaeo, rnose), 08UXEHUE, CUA, SHEPaus;

— 8bl08U2AMb  2unome3bl HAO  OCHOB8e  3HAHUA  OCHOB0MO/AG2AUWUX  (PU3UYECKUX
30KOHoMepHocmeli U 30KOHO8;

— CaMoCMoAmMesibHO MAAHUPOB8AMS U MPos8oouMs (hu3uYecKue 3KCrnepumeHmaol;

— Xapakmepu3zoeamb 2nobanbHele npobaemsl, cmosAwue neped  4Yes108€4€CMBOM:
3Hepz2emu4ecKue, Cbipbeable, 3K0102U4ecKUe, — U posb (hu3UKU 8 peuwleHuUU amux npobaem;

— pewams NPAKMUKO-0PUEHMUPOBAHHbIE KOYeCMBEHHbIE U pacHemHsole ¢husudeckue 3a0a4u
c 8blbopom cpusuveckoli modesnu, UCMOMAb3YS HECKOMNbKO (DU3UYECKUX 3AKOHO8 Uunau opmys,
€B8A3bI8AIOULUX U3BECMHbIE (hU3UYECKUE 8e/UYUHbI, 8 KOHMEKCME MeXnpedMemHsix ceasel;

— 06BACHAMb NpUHUUN6l pabomesl U XAPAKMEPUCMUKU U3Yy4YeHHbIX MAWuH, npubopos u
mexHuYecKkux ycmpolicmes;

— 006BACHAMSb YCA08UA NMPUMEHEHUS huaudecKux mooeseli npu peweHuu ¢usudeckux 3a0ady,
Haxo0umb adeK8amHyr npeoaoxceHHol 3adaye pusu4yeckyro moodesnb, paspewams npobaemy Kak
HQ OCHOB€e UMEeWUXCA 3HAHUL, MaK u rnpu noMouju Memooo8 OUeHKU.
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TEMATUYECKOE NJIAHUPOBAHME C ONPEAENEHWUEM OCHOBHbIX BUAOB YYEEHOW
OEATENbHOCTU OBYYAIOLLKUXCA NPU NU3YYEHUU KYPCA ®U3UKU

TemaTuyeckoe
naaHUpoBaHue

CopeprkaHme No Temam

OCHOBHble BUAbI AeATeNbHOCTU 06YyUatoLLMXCA

10 knacc (68 uacos)

BBegeHue. PU3UKA U €CTECTBEHHO-HAYUYHbIi METOA NO3HAHUA NPUPOAbI

®dusmnka u

ecTecTBeHHOHay4H
blA meTop,
no3HaHuA

npupoabi (1u)

dusuka -
dyHOaMeHTanbHaA HayKa o
npupoge. Hay4yHbli meToz,
no3HaHmA. Metoabl
nccnenosBaHnA GU3NYECcKmx
ABneHnin. MogenmpoBaHue
OU3NYECKUX ABNEHUN N
npoueccos. Pusnyeckne
BE/IMYMHBI. MNorpelwHocTu
NU3MepPEHNN PU3NYECKNX
BEINYNH. PUsnyeckme
3aKOHbI M FPaHULLbl UX
NPUMEHUMOCTMW.
dunsnyeckue Teopumn 1
NPUHLMN COOTBETCTBMA.
Ponb 1 mecto ¢p13nKn B
dbopmmpoBaHUM
COBPEMEHHOM Hay4YHOM
KapTUHbI MUPa, B
npaKkTU4yecKkomn
[eATeNbHOCTU Ntoaen.
®u3suka u Kynemypa.

O6bACHATb HAa KOHKPETHbIX MPUMepPax Po/ib N MecTo
d13MKKN B GOPMMPOBAHUN COBPEMEHHOMN HAYYHOM
KapTMHbI M1PA, B PA3BUTUN COBPEMEHHbIX TEXHWUKU U
TEXHO/I0TUI, B NPAaKTUYECKOM AeATeIbHOCTU Ntoaei.
[eMOHCTPMpPOBaTb HAa NPMMEpPaX B3aMMOCBA3b MEXKAY
GU3MKON N APYrMMKN eCTEeCTBEHHbIMW HayKaMMu.
BocnpounsBoguTb cXemy Hay4HOro NO3HaHUA, NPUBOANTD
npumepsbl eé ncnonb3oBaHus. asatb onpeaeneHme
MOHATUI U pacno3HaBaTb UX: MOAE/b, HayYHana rMnoTesa,
du13Myeckan BennymHa, p1smyeckoe ABNEeHUE, HayYHbIN
baKT, PU3nMYECcKMin 3aKoH, PUsnYeckan Teopus, NPUHLMN
cooTBeTcTBUA. OB6OCHOBbLIBAaTbL HEOHXOAMMOCTb
MCNONb30BaHMA Mogenen ANa onucaHna Gpusnyecknx
ABNEHUIM 1 npoueccos. NpMBOANTb NPUMEPBI KOHKPETHbIX
ABNEHWUI, NPOLLECCOB U MOAEeNen AN UX ONUCAHUA.
MpuBognTb NPUMepPbI GU3NYECKUX BENNYMH.
dopmynmpoBaTb pU3nMyEcKMe 3aKOHbI. YKasbiBaTb
rPaHMLbl MPUMEHMMOCTU PU3NYECKMX 3aKOHOB.
MpnBOAMTL NPUMEPDLI UCMONb30BAHUA GU3UYECKUX
3HAHWI B YKMBOMWUCK, AaPXUTEKTYPE, AEKOPATUBHO-
NPUKNagHOM UCKYCCTBE, My3blKe, cropTe.
Oco3HaBaTb LEHHOCTb HayYHOro NO3HaHWA MUpa ANA
Yye/sIoBeYeCcTBa B LE/IOM U 419 KaXKA0ro YesioBeKa B
OTAEeNbHOCTU, Ba’*KHOCTb OBNAAEHNSA METOAOM HAay4HOro
No3HaHMA oA AOCTUXKEHMA ycnexa B 1tobom Buae
NPaKTUYECKON AeATENbHOCTW.
foTOBUTL Npe3eHTaLMn 1 coobLeHUA No U3yYeHHbIM
TeMam (BO3MOMKHble TEMbl NPeACTAB/EHbI B y4eOHMKe).

MEXAHMKA (25 )

KuHematuka (7 u)

MexaHu4yeckoe aBUXKEHME.
Cuctembl OTCYETA.
CKanAapHble N BEKTOPHbIE
dU3nYecKme BeNNYMHbI.
MaTepunanbHaa To4Ka.
MoctynatenbHoe
JBUMKEHME.
TpaeKTopua, NyTb,
nepemeLleHue,
KOOpAMHATa, MOMEHT
BPEMEHMU, MPOMEKYTOK
BPEMEHMN.
3aKOH OTHOCUTENbHOCTHU
ABUXEHUSA.
PasHomepHOe
NpPAMOANHENHOEe
asuxeHue. CKoOpocTb
pPaBHOMEPHOro
NPAMOJIMHENHOTO

OBUXEHUA.

[aBaTb onpegeneHne NOHATUIA: MeXaHU4YecKkoe
ABUXKEHWE, NocTynaTeibHOe ABUKEHUE, PpaBHOMEpPHOoe
ABUXKEHNE, HEPaBHOMEPHOE ABUNKEHME,
PaBHOYCKOPEHHOE ABUXKEHWNE, ABUKEHME MO OKPYHKHOCTU
C NOCTOAHHOW CKOPOCTbIO, CUCTEMA OTCUETA,
MaTepuasibHasA TOYKa, TPaeKTopumA, NyTb, NepemeLLeHune,
KoopAMHaTa, MOMEHT BPEMEHM, MPOMENKYTOK BPEMEHM,
CKOPOCTb PAaBHOMEPHOTIO ABUMEHUS, CPeAHAN CKOPOCTb,
MrHOBEHHas CKOPOCTb, YCKOPEHME,
LEeHTPOCTPEMUTENbHOE YCKOPEHME.
Pacno3HaBaTb B KOHKPETHbIX CUTyaumax, HabaoaaTb

AB/IEHUA: MEeXaHMYeCcKoe ABMXKEeHNe, NocTynaTenbHoe
OBUXXEHWe, paBHOMEpPHOEe ABUXKEHNE, HepaBHOMEPHOEe
OBUXXEHNe, PaBHOYCKOPEHHOE ABUMKEHUe, 08UMHeHUE C

ycKkopeHuem c8o0b600H020 nadeHus, ABUXKEHME MO
OKPYKHOCTM C NOCTOAHHOWN CKOPOCTbIO.
Bocnpon3BoguTb ABNEHNA: MEXaHUYECKOE ABUMKEHUE,
paBHOMEpPHOE ABUXKEHWE, HEPAaBHOMEPHOE ABUXKEHME,
paBHOYCKOPEHHOE ABUXKEHWNE, 08UMNCEHUE C YCKOpeHUem
c80600H020 NadeHus, ABNKEHNE MO OKPYKHOCTU C

YpaBHeHWe paBHOMEPHOI0

NOCTOAHHOWM CKOPOCTbHO A4N1A KOHKPETHbIX TE.
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AsvkeHus. Npadumkm
PaBHOMEPHOIO ABUKEHWUSA.
CnoxeHue ckopocmed.
HepasHomepHoe
aswxerune. CpeaHas
CKOpPOCTb.
MrHOBeHHas CKOPOCTb.
YcKkopeHue.
PaBHOYyCKOpeHHOe
ABUXKEHMeE.
YpaBHeHue
pPaBHOYCKOPEHHOIO
ABuxKeHus. Mpadukm
paBHOYCKOPEHHOIO
ABuxeHns. CeobodHoe
nadeHue mes. YckopeHue
c80600H020 NAOEHUA.
[BWXKeHe No OKPYKHOCTU
C NMOCTOSIHHOM NO MOAY/tO
CKOPOCTbHO.
UeHTpocTpemutenbHoe
YyCKOpeHue.
Mapamempel dsuxceHUA
HebecHbIx menn.
AbcontomHo meépdoe
meso. lNocmynamensHoe u
spawamesnovHoe 0guxceHue
abcontomHo meépoozo
mena. Y2n08asa cKopocme,
yacmoma u nepuood
obpauweHus.

NabopaTtopHble paboTbl:
1. I3yyeHune ABUNKEHUS
Te/1a Mo OKPYKHOCTH.
2. N3yueHue dsuxceHus
mena, bpoweHHo20
20pU30HMAsbHO.

3. NamepeHue meHOBEHHOL
cKopocmu ¢
UCrosbL308aHUEM
cekyHoomepa u/unu
Kommnbeomepa ¢
damyukamu.

4. smepeHue yCKopeHUA.
WUccnedosaHue:
UccnedosaHue
PABHOYCKOPEHHO20
o0suMceHus ¢
ucrnosnsL308aHUEM
3/1eKMPOHHO20
ceKyHOomepa u/unu
KOMrbromepa ¢
damyuKkamu.

lposepka curiome3s:
1. lNpu dsuxceHuu bpycka
10 HAKAOHHOU rns10CKOoCMu
spemMsA nepemeuseHus Ha

3azaBaTb CUCTEMY OTCYETA AN ONUCAHUA ABUMKEHMUA
KOHKPETHOro Tena.
PacnosHaBaTb CMTyaLuK, B KOTOPbIX TE/I0 MOXKHO CYMTaTb
MaTepunasibHOM TOUYKOM.

OnucbiBaTb TPAEKTOPUM ABUKEHUA TEJ, BOCMPOU3BOANTD
ABUMKEHWE U NPUBOAUTL NPUMEPDI TEJ, UMEIOLLIUX
3aaHHYI0 TPAEKTOPUIO ABUKEHUA.
OnpeaenaTb B KOHKPETHbIX CUTyaLMAX 3HAYEHUA
CKaNAPHbIX PU3NYECKUX BEIMYMNH: MOMEHTa BPEMEHMH,
NPOMEKYTKa BpeMeHU, KoopAMHaTbl, NyTH, cpeaHeln
CKOPOCTH.

HaxoauTb moaynb M NPOEKLMN BEKTOPHbIX BE/IUUYUH,
8bIM10/IHAMb Oelicmaus YMHOMEHUSA HA YUC/0, CNOXKEHUA,
8bIYUMAHUSA BEKTOPHbIX BE/INYUH.
Onpenenatb B KOHKPETHbIX CUTyaUUAX HanpaBaeHue,
MOAY/b N MPOEKLUUM BEKTOPHbIX PUINYECKUX BESTUUMH:
nepemeLlLeHNs, CKOPOCTU PAaBHOMEPHOIO ABUXKEHUA,
MIHOBEHHOW CKOPOCTU, YCKOPEHMUS,
LEeHTPOCTPEMUTENIbHOTO YCKOPEHMUS.
MPUMEHSATbL 3HAHUA O AENCTBUAX C BEKTOPAMMU,
Nnosy4YeHHble Ha ypoKax reomeTpun. Cka1aosieams u
8bIYUMAMb 8eKMopbl nepemeuweHuli u ckopocmedl.
Bbisiename ycmolivugble nosmopAowuecs cesa3u mexcoy
8e/1UYUHAMU, ONMUCLIBAIOWUMU MEeXaHU4YeCcKoe 08U eHue.
Mcnonb308ame pasnu4vHbie 371eKMpPOHHbIe pecypcsl 015
MOCMPOEHUA SKCNepuUMeHMasbHbIX 2pAGUKO8 U UX
o0bpabomku. YcmaHasausame uauveckuli cmoicn
Ko3ghghuyueHmos rponopyuoHanbHOCMU 8 8biA8/1EHHbIX
CB8A3AX, 8 pe3ysbmame osay4ams HO8ble hu3u4ecKue
8es/1UYUHbI.

Pabomameo 8 nape, 2pynne npu e8sInosHeHuU
uccnedosamersibCKUxX 3a0aHuUll.

OyeHusaMb peasbHOCMb 3Ha4YeHUl Nosay4YeHHbIX
hu3uYeCcKUX 8esIUYUH.

Bnadems cnocobamu onucaHus 08UMEHUA:
KOOPOUHAMHbIM, 8EKMOPHbLIM.
3anucbiBaTb ypaBHEHUA PaBHOMEPHOIO U
PaBHOYCKOPEHHOIO MEXaHNYeCKOro ABUMKEHMUA.
CocCTaBnATb YpPaBHEHUA PAaBHOMEPHOIO U
PaBHOYCKOPEHHOTO NPSMOJIMHENHOTO ABUMKEHUA B
KOHKPETHbIX cuTyauuax. Onpenenstb no ypaBHEHUAM
napameTpbl ABUMKEHMUA.

MPUMEHATbL 3HAHWUA O MOCTPOEHUM U YTEHUU rPadUKOB
3aBUCUMOCTU MEXKAY BENNYNMHAMM, NOSYYEHHbIE Ha
ypoKax anrebpbl. CTpouTb rpapurk 3aBUCMMOCTH
KOOPAMHATbI MaTepuanbHOM TOYKU OT BpEMEHMU
ABuxeHus. Onpeaenatb No rpapuKy 3aBUCMMOCTHU
KOOPAMHATbI OT BPEMEHU XapaKTeP MeXaHUYECcKoro
ABUXKEHMA, HaYaIbHYIO KOOPAUHATY, KOOPAMHATY B
YKa3aHHbI MOMEHT BPEMEHU, U3SMEHEHWNE KOOPAUHATbI
33 HEKOTOPbIM NPOMEKYTOK BPEMEHU, NPOEKLMIO
CKOPOCTU (ANA paBHOMEPHOro NPAMO/IMHENHOIO
ABuKeHus). OnpeaenaTb No rpadmKy 3aBUCUMOCTU
NPOEKLMN CKOPOCTM OT BPEMEHU XapaKTep
MEXaHMYECKOro ABUKEHUS, NPOEKLMIO Ha4yalbHOMN
CKOPOCTU, NPOEKLMIO YCKOPEHUSA, UBMEHEHUNE
KoopAauHaTbl. OnpeaensaTtb No rpadmKy 3aBUCUMOCTH
NPOEKLUUN YCKOPEHNA OT BPEMEHU XapaKTep
MEeXaHNYeCKOro ABUMKEHUA, U3MEHEHUE NPOeKLUMUN
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onpedenéHHoe
paccmosHue mem 6onblue,
yem 6osbwe macca bpycka.
2. Mpu dsuxceHuu bpycka
0 HaK/A0HHOU naockocmu
CKOpOCMb MpsaMo
MpPOornopuUOHAsAbLHA Mymu.

CKOPOCTK 3a onpeaenéHHbI MPOMEXKYTOK BPEMEHM.
[aBaTb onpeaeneHne NoHATUIN: abcontoTHO TBEpAOE
TeNo, NOCTynaTesibHoe U BpalaTe/ibHOe ABUKEHUA
abcontoTHO TBEPAOro Tena. Pacno3HaBaTb B KOHKPETHbIX
CUTyauMax, BOCMPOU3BOANTb M HabatoaaTb
nocTynatenbHOe U BpalaTesibHOe ABUXKEHMA TBEPLOTO
Tena. NMpumeHATb Mogenb abcontoTHO TBEPAOro TeNa ANA
ONUCAHUA ABUXKEHMUA TeN. Bbluncnatb 3Ha4YeHmA yrnosom u
JIMHENHOM CKOPOCTEWN, YacTOTbl M Nepnoaa obpaLleHnA B
KOHKPETHbIX CUTYyaLUMAX.

Onpedename napamemps! 08uxceHUA HebecHbIx mern.
Haxodumbe Heobxodumyto 018 OGHHbIX pac4émos
UHopmayuo 8 UumepHeme.
Cmpoums 2paghuKu 3a8UcuUMocmu npoexKyuu u mooyns
nepemew,eHus, CKOpocmu mamepuansbHolU Mmo4YKu om
spemeHu dsuxceHus. Cmpoumeo 2paghuku 3a8Ucumocmu
nymu u KoopOuHamsl MamepuanbHoli MoYyku om
8pemMeHU O8UMCEHUS.

Onpedename 1o 2paguKy 3a8UCUMOCMU KOOPOUHAMbI
0m 8peMeHU Xapakmep MexaHu4ecKko20 08UMEHUS,
Ha4YanbHy KOOPOUHAMYy, KOOPOUHAMY 8 YKA3aHHbIU
MOMeHm 8peMeHU, U3MeHeHUe KOOpOUHamMol 3a
HeKkomopblli MPOMeXymoK epemMeHu, MPoeKyuro
cKopocmu (0518 pa8HOMePHO20 NMPAMOsIUHeliH020
0B8UM(EHUSA), CPeOHK CKOPOCMb, MOOY1b MAKCUMAAbHOU

M2HOo8eHHOoU cKopocmu.

Onpedename no 2pagpuKy 3a8UcuMocmu npoexkyuu
nepemeuw,eHuUs om epeMeHuU Xapakmep MexaHu4ecKo2o
dsuUXMCeHUs, MPOeKYU CKopocmu (0214 pagHoMepHO20
npAmMonuHeliHo20 08UMEHUSA), U3SMeHeHUe KOOPOUHAM®I.

Onpedename Mo 2padpuKy 3a8UCUMOCMU PoeKyuu
CKOpOCMU 0m 8peMeHU Xapakmep MexaHu4ecKo2o
08UMEHUSA, MPOEKYU HaYaAb6HOU CKOpOoCcMU, NpoeKyuro

YCKOPEeHUs, MPOEKYUIo nepemeweHus, usmeHeHue

KoopOuHamel, npotideHHbIl nyme.

Onpedensame no 2paguKy 3asucumocmu npoeKyuu
YCKOpeHUsA om 8peMeHU XapaKmep MexaHu4ecKko20
0s8uXMCeHUs, U3MeHeHUe NPoeKyuu CKopocmu, usmeHeHue

MOOY1a CKOPOoCMuU 3a oripedenéHHobIl MPomMeHymok

epemMeHu.
PasnnyaTh NyTb U NepemeLL,eHne, MITHOBEHHYIO U
CPEeAHIOK CKOPOCTH.
N3mepAaTb 3HAaYEHNA NepemMelLeHmnA, NyTU, KOOPAUHATbI,
BPEMEHU ABUKEHUA, MTHOBEHHOW CKOPOCTU, CPeaHeN
CKOPOCTU, YCKOPEHWUA, BPEMEHWN ABUMKEHUA.
PaboTtaTtb B nape npu BbINOJIHEHMM NabopaTopHbIX paboT
M NPAKTUYECKMX 3aZaHu. MpumMeHATb moaenm
«MaTepunanbHas TOYKa», KpaBHOMEPHOE NPAMO/IMHENHOoe
ABUXKEHUEY, KPAaBHOYCKOPEHHOE ABUXKEHUE» ANA
ONUCaHUA ABUXKEHUA pPeasibHbIX TeN U 0OBbEKTOB,
n3y4aemblx B Kypce bruonornu.

3aKOHbI AMHAMMUKHN
HbloTtoHa (3 u)

AsneHue nHepumn. Macca
n cuna. MHepumanbHble
CUCTEeMbl OTCYETA.
Bsanmopeincreume Ten.
CnoxeHue cun. Mepsbin,
BTOPOM U TPETUI 3aKOHDI

[aBaTb onpeaeneHne NoHATUN: UHEPLUMA, UHEPTHOCTD,
macca, cuna, paBHOAENCTBYIOWAA CUNa, MHEPLUMaA/bHAnA
CUCTeMa OTCYETA, HEMHEPLMANbHAA CMCTEMA OTCYETa,
reoueHTpMYecKan U reanoLeHTpUYecKan cMctemol

OTCYETA.

PacnosHaBaTtb, HabnAaTb ABAEHNE MHepLUUK. [pnsBoanTb

HbloTOHa. npumepbl ero NnpoABAeHNA B KOHKPETHbIX CUTYaUUNAX.
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lMpuryun
omHocumesnbHoCMuU

lanunes.
leoyeHmpuyeckasa u
2enuoyeHmpuyecKkas
cucmemsl omcyéma.

O6bACHATb MeXaHUYeCKMe ABNEHNA B MHEPLMAbHbIX U
HEUHepLManbHbIX CUCTEMAX OTCYETA. BblgenaTb gencrema
TeN APYr Ha APYra U XapaKTepmusoBaTb UX CUNAMM.
MPUMEHATb 3HAaHMA O AENCTBUAX HAL, BEKTOPAMMU,
nosly4eHHble Ha ypoKax reometpun. Onpeaensato
paBHOAEMNCTBYOLLYIO CUAy ABYX U bonee cu.
Onpedename pasHoOelicmsyouwyo cuny
SKCrepumMeHmasbHo.
dopmynmpoBaTb NepBbiiA, BTOPOI U TPETUN 3aKOHDI
HblOTOHa, yCnoBMA UX NPUMEHUMOCTMU.
Boelsgname ycmodlyugble nosmopArouuecs ceasu meoy
ycKopeHuem mena u delicmsyowell Ha He2o cunoll.
YcmaHasnusame gpusuyeckuli cMbica KoagpgpuyueHma
MpPonNopYUOHANLHOCMU 8 8biA8AEHHOU CB8A3U (8EAUYUHA,
obpamHaa macce mena,).
Yemarasnausame mpemuli 3aKkoH HeromoHa
3KCnepuMeHmMasnbHo.

MpUMeHATb NepPBbIN, BTOPON 1 TPETUIM 3aKOHbI HbIOTOHA
NPW peweHnn PacYETHbIX U IKCIepuMeHmMasbHeix 3a0a4.
Ob60cHO8bIBOMb B03MOXCHOCMb TPUMEHEHUA 8MOpPO20 U
mpemee20 3akoHo8 HetomoHa 8 2eoyeHmpuyeckol
cucmeme omc4yéma. Haxodume 8 donosHumenvHol
Aumepamype u UHmepHeme UH@POPMayuo,
noomeepxcoarowWyo spaujeHue 3emnu.
dopmynnpoBaTb NPUHLMN OTHOCUTENBHOCTU Manunes.

Cunbl B MeXaHUKe
(5u)

3aKOH BCEMUPHOTIO
TArOTEHMUA.
[paBMTaLMOHHAA
NOCTOAHHaA.

Cuna taxectu. Cuna
maxcecmu Ha Opyaux
nnaHemax. lepsas
KOCMUYecKasa CKopocme.
JeuxceHue HebecHbIx men
U CymHUKO8.

Bec n HeBecomOCTb.
Cunbl ynpyroctu. 3akoH
lyka.

Cunbl TpeHua.

NabopaTtopHble paboThbl:
1. UamepeHune KECTKOCTHU
NPY*KUHbI.

2. NamepeHue
KoadPpuuMeHTa TpeHns
CKOJ/IbXKEHMUS.

3. CpasHeHue macc (no
s3aumodelicmsuro).

4. UsmepeHue cun 8
MexaHuke.

MepeyncnsaTtb BUAbI B3aUMOAENCTBUS TEN U BUAbI CUN B
mexaHuKe.

[aBaTb onpeaeneHne NOHATUIN: CUNa TAXKECTU, CUNa
YyMNpYyroctu, cuna TPeHUs, BeC, HEBECOMOCTb, epezpy3Ka,
rnepeas KOCMUYecKas CKOpocme.
dopmMynmMpoBaTb 3aKOH BCEMUPHOTO TATOTEHUS U YCJIOBUS
ero NPMMeHNUMOCTH.

Haxoautb B ONONHUTENbHOM nnuTepaTtype n NMHTepHeTte
nHpopmaumio 06 oTKPbITUM HbIOTOHOM 3aKOHa
BCEMMPHOTIO TATOTEHUA,  MAKH(E UHGPOPMAYUIO,
10380/50WYI0 PACKPbIMb 102UKY HAYYHO20 MO3HAHUS
rpu OMKPbLIMUU 30KOHA 8CEMUPHO20 MA20MEHUS.
MPUMEHATb 3aKOH BCEMUPHOTO TAFOTEHUA NPU peLleHnmn
KOHKPETHbIX 3a4au.

Umemeo npedcmasneHue 06 uHepmHol macce u
2pasuMayUoHHOU Macce: Ha3bI8AMb UX PA3AUYUSA U
cxo0cmeso.

PaccumTbiBaTb CUY TAXKECTU B KOHKPETHbIX CUTYaLMAX.
Boiyucname cuny maxcecmu u ycKkopeHue ce0600H020
nadeHus Ha Opyaux naaHemax. Belyucasame ycKopeHue
c80600H020 NadeHUA HA Pa3AUYHbIX WUPOMAX.
Haxodume 8 dononHumensHol Aumepamype u
UHnmepHeme uHgopmayuro o napamempax naaHem u
Opyaux HebecHbix mesa. Paccyumeieams nepeyo
KOCMUYeCcKyo cKkopocmb. Mcronb308amb 30KOHbI
MEeXAHUKU 0718 0bbACHEeHUA 08UXeHUA HebecHbIx mern.
BbluMcnsaTb BEC TeN B KOHKPETHbIX CUTyaumsax. HasbiBaTb
CXOACTBO M Pa3/inumMA BECA U CUJIbl TAMKECTH.
PacnosHaBaTb 1 BOCNPOU3BOANTb COCTOAHUS Te, Npu
KOTOPbIX BEC TENA PABEH CUE TAXKECTU, BobLue UK
MmeHbLwe eé. OnucbiBaTb U BOCNPOM3BOAMTb COCTOAHME
HeBecomocCTu Tena.

Onpedename nepezpy3Ky mesaa npu peweHuu 3a0a4.
Haxodume 8 dononHumensHol aumepamype u
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MHmepHeme uHgopmMayuro o 8aAUAHUU HEBECOMOCMU U
nepezpy3Ku Ha op2aHU3M Yesnoseka. FOTOBUTb
Npe3eHTaunn 1 CoobLLEHNA O MOBEAEHUN TEN B YCIOBUAX

HEeBECOMOCTM, O NONETax YeNOBEKA B KOCMOC, O
AOCTUNKEHMAX HALLEWN CTPaHbl B NOATOTOBKE KOCMOHABTOB
K NOIETam B YCNIOBUAX HEBECOMOCTM.
PacnosHaBaTb, BOCNPOU3BOAUTb U HAbNOAATb Pa3/IMYHbIE
BMAbl aepopmaumm ten. PopmynmpoBaTtb 3aKoH yKa,
rpaHuLbl €ro NPUMEHUMOCTHU. BbluMCNATb N U3MepPATb
CUNY YNPYFOCTU, }KECTKOCTb NPYKUHbI, HECMKOCMb
cucmemeol NpyucuH. Miccnedosame 3a8UCUMOCMb CUsbI
yrnpyaocmu om 0egpopMayuu, 8bINoAHAMb
3KCnepuMeHmasnbHy Nposepky 3aKkoHa lyka.
PacnosHaBaTb, BOCNpoun3BoauTb, HabaogaTb ABNEHUA
CYXOro TPEHMA MOKOA, CKONbXKEHUS, KaYeHun, ABNeHNE
COMPOTMB/IEHUA NPU ABUKEHUN TENA B XKUAKOCTU NN
raze. amepAatb 1 306paxkaTtb rpadpuyeckm Cunbl TPEHUA
MOKOSA, CKOJIbXKEHUSA, KAYEHUA, }KUAKOIO TPEHMUA B
KOHKPETHbIX CUTyaumax. Micnonb3osatb dopmyny ana
BbIYMCIEHMA CUbI TPEHMUA CKONbXKEHUA NPU PeLLeHnn
3a4a4. BbiAa61ame aKcnepumeHmMasnbHO 8eaAUYUHbl, O0m

KOmopbIx 3a8uUcum cuaa MmpeHUs CKOMbHEHUS.
N3mepAaTb cuay TAXKECTU, CUNy ynpyroctun, Bec Tena, cuay
TPeHUA, ya/nHeHne npyXuHbl. Onpeaensatb C NOMOLLbIO

KOCBEHHbIX MU3MEPEHUMN }KECTKOCTb NPYKUHbI,
KO3PDUUMEHT TPEHUA CKONbXKEHUS.
PaboTaTb B Nape Npu BbINOJHEHUM NPAKTUYECKMX
3aaHUMN.

Haxodume 8 dononHumensHol Aumepamype u
MHmepHeme uHopMayuto o NPoABaAEeHUAX CUMbl MPeHUs,
crnocobax eé yMmeHbWeHUA U y8eanuyveHUus, posau mpeHus 8

npupode, mexHuUKe u 6bimy.
lMpumeHaAMb Noay4YeHHole 3HAHUA NpuU peweHuU 3a0a4 Ha
00HOB8peMeHHoe delicmaue Ha mesio HECKO/bKUX Cus, Ha
dsuxeHue cucmemebl C8A3AHHbIX Mefl.
HaxoauTb B 4ONONHUTENbHOW nnuTepaType U UHTepHeTe
MHbOPMaLMIO O BKNAaAE PasHbIX YYEHbIX B pa3BuUTHne
MeXaHMKKU. FTOTOBUTb Npe3eHTaumMm U coobLeHns no
N3y4YeHHbIM TEMaM.

BbinosnHame 0onosnHumMensHele uccnedosamersnscKue
pabomeol no usy4eHHbIM memam (803MOXHbIE MEMbI
npedocmaeneHsl 8 y4ebHUKe).

MPUMEHATb 3aKOHbI AUHAMMUKWN AN ONUCAHUA ABUMKEHMUA
peanbHbIX Ten.

3aKOH coxpaHeHuA
mmnynbca (1 y)

Umnynbc Tena. Umnynbc
CUbl. 3aKOH COXpaHeHusA
umnynbca. PeakTusHoe
OBUXKeHMe.

[aBaTb onpegeneHme NOHATUIA: UMNYNbC MaTepPUaNbHOM

TOYKU, UMMNYNbC CUbI, UMMNYJ/IbC CUCTEMbI TE/, 3aMKHYTas

cucTema Tesl, PeakTUBHOE ABUXKEHWNE, PEaKMUBHASA CUAa.
PacnosHaBaTb, BOCNPOU3BOAMUTL, HabAOAATL ynpyrue u
Heynpyrue CTOIKHOBEHUSA TeN, PEaKTUBHOE ABUMKEHME.
HaxoauTb B KOHKPETHOM CUTYaLMKM 3HAYEHNS MMMy IbCa

MaTepMaNbHON TOUKM U MMMYNbCA CUBbI.
dopmynnpoBaTb 3aKOH COXPAHEHMA UMMYNbCA, FPAHKULLbI
€ro NPUMeHMMOCTMU.

CocTaBnATb YpaBHEHMSA, OMUCbIBAIOLLME 3aKOH
COXPaHEeHWUs MMNYAbCa B KOHKPETHOM CUTYaLUN.
HaxoguTb, UCNONb3yA COCTaB/EHHOE YPaBHEHME,

HEeM3BeCTHble BE/IMYNHDI.
Co3faBaTb CUTyaLMK, B KOTOPbIX NPOABAAETCA 3aKOH
COXPaHEHUsA UMMNYbCa.
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Cocmasname npu peweHuu 30004 YpasHEHUA € y4EéMom
peakmuegHol cusel.
HaxoauTb B 4ONONHUTENBHOM AUTepaType n UHTepHeTe
MHbOpPMaUMIO NO 3aaaHHON Teme. [0TOBUTb Npe3eHTaLmm
M COOBLLEHMA MO U3YYEHHbIM TEMaM (BO3MOXKHbIE TEMbI
npeAcTaB/ieHbl B y4ebHUKe).
[0TOBWTbL NPe3eHTaLUN 1 coobLLEeHNA O NONETax
YyesioBEKA B KOCMOC, O AOCTUMKEHMAX HaLLen CTpaHbl B
OCBOEHMN KOCMUYECKOrO NPOCTPaHCTBA.
BoinonHAmMe 0onosnHumesnbHele uccaedosamensbcKue
pabomesi Mo uzyyeHHbIM memam (803MOXCHbIE meMbl
npedcmasneHsl 8 y4ebHUKe). PaboTaTb B Nnape unau rpynne
Npw BbINONHEHMUM NPAKTUYECKMX 3aJaHUN.

3aKOH coxpaHeHus

MexXaHU4YecKomn

3Hepruun
(6u)

PaboTta cunbl. MOLWHOCTb.
KnHeTuyeckana sHeprma.
Pabota cunbl TAXKECTH.

NoTeHuWanbHan sHeprua

Tena B rpaBUTALUOHHOM

none. Pabota cunbl
ynpyroctu. [NoTeHunasnbHasn
3Heprua ynpyro
nebopMUpPOBaHHOro TeNa.
3aKOH CoXpaHeHMA
MEXaHWYECKOM 3HEPrun.

JNTabopaTtopHbie paboTbl:
1. 3yyeHue 3aKoHa
COXPaHEHMA MEXAHMYECKOM
3HEeprum.
2. OnpedeneHue 3Hepauu u
umMnynsca no MopmMo3Homy
nymu.

UccnedosaHue:
UccnedosaHue
ueHmpanbHo20 yoapa.

KOMmMopbixX coXpaHAaemcAa umrysvc, HO USMeHAem«cA rnosiHaAa

MHbOpPMaUMIO NO 3aAaHHON Teme. [0TOBUTb Npe3eHTaLmm

[aBaTb onpegeneHve NOHATUI: paboTa cUAbl, MOLLHOCTb,
KMHETUYECKAA IHePruA, NOTEHUMAbHAA SHEPTUA, NONHAA
MexaHMYecKasa aHeprua, N30MPoBaHHAsA CUCTEMA,
KOHCepBaTMBHAA CUNA.

Bbl4MCNATL B KOHKPETHOM CUTYaL MM 3HAYEHUA
OUBNYECKUX BESINYMH: PaboTbl CU/IbI, PaboTbl CUIbI
TAMXECTN, PaboTbl CUAbI YNPYrocTH, paboTbl CUbI TPEHUA,
MOLLHOCTU, KUHETUYECKOW IHEPTUN, USMEHEHMA
KMHETMYECKOWN 3HEepPruu, NOTEHLUUAIbHON SHEPTUN TEN B
rPaBUTALMOHHOM MOJe, MOTEHLMANLHOM SHEPTUM YNPYTO

0edbopMUPOBAHHOrO TeNa, NOJHON MeXxaHUYeCKOM

3Heprum.

CocTaBnaTb ypaBHEHUA, CBA3bIBAtOLLME PabOTy CUbI,
OeNCTBYIOLWEN HA TeNO B KOHKPETHOM CUTYaLLUU, C
N3MEHEHNEM KMHETUYECKOM 3Heprun Tena. Haxoauto,
MCMNONb3yA COCTAaBNEHHOE YPaBHEHWNE, HEU3BECTHbIE
BE/INYUHDI.

PopmMynmMpoBaTb 3aKOH COXPaHEHUS NOJTHOM
MeXaHMYeCKOM 3Heprum, HasblBaTb FPaHULLbI €ro
NPUMEHUMOCTMH.

CocTaBNATb ypaBHEHWUA, ONMCbIBAtOLLME 3aKOH
COXPAHEHWUA NONHOM MEXaHUYECKOM SHEPTUM, B
KOHKPETHOM cuTyaumn. Haxoantb, MCNONb3yA
COCTaB/IeHHOE ypaBHEHME, HEN3BECTHbIE BEINYMHDI.

Co3pgaBaTb CUTyaLLMK, B KOTOPbIX MPOABAAETCA 3aKOH

COXPaHEHUSA NOSIHOW MEXAaHUYECKOMN IHEPTUM.
BbINONHATL 3KCNEPUMEHTAIbHYIO MPOBEPKY 3aKOHA
COXPaHEHWUA MeXaHUYECKOW SHEPTUK. BbINONHATb
KOCBEHHbIE M3MEPEHUA MMNYNbCA TeNa, MeEXaHUYECKOM
SHepruun Tena, paboTbl CUbl TPEHWUA.
PaboTtaTtb B nape, rpynne npu BbINOJHEHUM NPAKTUYECKUX
3a,aHNN.

Cocmaenames ypasHeHUA U HAX00UMb 3HAYEHUA
husu4ecKux 8eaAUYUH NMpU peweHuu 3a0a4, mpebyroujux
00HOBPEMEHHO20 NMPUMEeHeHUA 30KOHO08 COXPAaHEeHUA
UMIynbCa U MexaHu4ecKol sHepauu,; 3a0a4, 1o ycao8uro

MexaHu4YecKasa sHepausa cucmemsl mes. Belyucaame
8MOpPYI0 KOCMUYECKYIO CKOPOCMb.
HaxoauTb B 4ONONHUTENBHOM AUTepaType n UHTepHeTe

N coObLLEHMA NO N3YYEHHbIM TEMaM (BO3MOXKHble TEMbI
npeacTaB/ieHbl B y4ebHUKe).

BbinonHams donoaHuUmMersnbHbie uccaedosamesbCKue
pabomeoi Mo u3y4eHHbIM memam (803MOXCHbIE membl

npedcmassneHsl 8 y4ebHUKe).
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anMEHHTb 3aKOHbIl COXpaHeHNA MnNybCa U
MeXaHUYecKom HEeprmn ana onncaHnAa ABnUXeHunaA
peanbHbIX TEN.

meépoozo mena (3 u)

JMunamuka OcHogHoe ypasHeHue Lasameb onpedeneHue noHaAmMuli: y2no8oe ycKkopeHue,

epawamensHozo OUHAMUKU MOMEHM CUsbI, MOMEHM UHepyuu meépdo2o mena,
oguICeHUs spawiamesibHo2o MOMEHM umnyneca, KUHemu4ecKasa sHepauAa abcontomHo
aocoromuo

odsuxceHua. Yenosoe
yckopeHue. MomeHm cusnel.
MomeHm uHepyuu
meépoozo mena. MomeHm
umnyneca. 3aKoH
COXpaHeHUA MOMeHMa
umnynsca. KuHemuyeckaa
3Hepausa abcontomHo
meépdoz20 mena,
epauwjaroue2ocs
omHocumersbHo
HernodsuxcHol ocu.

meépdozo mena.

Bblyucaame 8 KOHKpemHoUl cumyayuu 3Ha4eHUs
(hU3UYECKUX BEUYUH: Y2/108020 YCKOPEHUSA, MOMEHMA
CUsbI, MOMEHMa UHepyuu meépdozo mesaa, MoMeHma

umMnynbca, KUHemu4ecKkoli sHepauu meépdozo mena.
Cocmasnambs 0CHOBHOe ypasHeHue OUHaMUKU
8pawamenbHO20 08UMNCEHUSA 8 KOHKpemHoU cumyayuu.
Onpedenams, UCMOb3YA COCMABAEHHOE YPABHEHUE,
Heu3secmHsble 8eauYUHbl. PopMyaUpPo8amMs 3aKOH
COXPAHEeHUs MOMeHMa UMIysbCa, YCa08us e20
npumeHumocmu. Cocmaenames ypasHeHUe,
onucelearowue 3aKoH COXPaHeHUs MOMeHMA UMIysb6Cd, 8
KOoHKpemHol cumyayuu. Onpedename, UCMONb3yS
cocmassieHHoe YypasHeHUE, HeU38ECMHbIE 8E/UYUHDI.
Co3dasamb cumyayuu, 8 KOMopPbIX MPOABAAEMCA 30KOH
COXpaHeHUs MomeHma umnysneca. Haxooume e
donosnHumenesHol numepamype u UHmMepHeme
UHOopMayuto o npumepax npakmuyecKko2o npumMmeHeHus
30KOHQA COXPAHEeHUSA UMIMYbCa, 0 2UpocKore.

CratuKa (3 u)

PaBHoBecue
MaTepunanbHOM TOUYKM U
TBEpAoOro tena. Buabl
paBHoBecKA. YcnoBus
paBHoBecCKA.
MoMEHT cunbl.

NabopatopHan paborTa:
MN3yueHne paBHOBeCUS
Tena nopj Aencrsnem

HECKONIbKUX CUN

[aBaTtb onpeaeneHne NOHATUIN: paBHOBeECKE, YCTONYMBOE
paBHOBECWE, HEYCTOMYMBOE paBHOBecKe, 6e3pasnnyHoe
paBHoBecue, Naeyo Cusbl, MOMEHT CUAbI.
HaxoauTb B KOHKPETHOM CUTYyaLLMKN 3HAYEHUA NaeYa CUNbI,
MOMEHTA CUAbI.
MepeyncnaTb yCNoOBMA PAaBHOBECUA MATEPUANBHOM TOUYKM
n TBEépAoro Tena. CoctaBnATb ypaBHEHMUA, ONUCbIBatOLLINe
YCNOBMA PAaBHOBECUA, B KOHKPETHbIX CUTYaLLUAX.
OnpepenAatb, NCNOMb3YA COCTAaBNIEHHOE YpPaBHEHMe,
Heus3BeCTHble Be/INYMHDbI.
Pacno3HaBaTb, BOCNPOU3BOAMUTL M HabnoAaTb pa3nyHble
BUAbl paBHOBECUA Te.
N3mepATb CUAY C NOMOLLLIO NPYXKUHHOITO AMHAMOMETPA U
LUMdpPOBOro AaTyMKa CUIbl, U3MEPATb NAEYO CUNbI.
PaboTaTb B nape, rpynne npu BbINOJHEHUN NPAKTUYECKUX
3aJ.aHuUN.
Haxoantb B AONONHUTENbHOM NuTepaType U MHTepHeTe
MHPOPMALMIO O 3HAYEHUM CTAaTUKU B CTPOUTENBCTBE,
TeXHUKe, bbITy, 06bACHEHNE GOPMbI U Pa3MepoB
06beKTOB NpMpoabl. FOTOBUTb Npe3eHTaumm 1
coobLeHus, 8bINoaHAMSb ucciedosamensbcKue pabomel
Nno 3aJaHHbIM TEMAM.
PaboTtaTb B Nape npu BbINOJHEHUM NaboOpPaTOPHON

paboTbl
OcHos8bl [asneHue. 3aKoH MacKkans. | [JaBaTb onpeaeneHne NOHATUI: HECKMMAEMARA KULKOCTb,
2UOPOMeEXaHUKU PaBHOBECKE }KUOKOCTU U paBHOBECUE KUAKOCTU M rasa, rmapoctaTuyeckoe
(24) rasa. 3akoH Apxumepga.

MNnasaHue Ten.
LeuxceHue ¥uoKkocmu.
3akoH bepHynnu.
YpasHeHue bepHynnu.

HaxoauTb B KOHKPETHOW CUTyaUuM 3HAYEHUA AaBNEHUA B

OaBNeHue, 1aMUHapHoe mevyeHue, mypbyaneHmHoe

meuyeHue. PacriosHasams, 80Crpou3eo0ums u
HabaAams AAMUHAPHOE U mypbyaeHmHoe meYyeHue
HUdKocmu.

NOKOALLENCA KMUAKOCTU AN Fase.
®dopmynumposaTb 3aKoH lMNackana. MNpuMeHATb 3aKOH

n

aCKana ana 0b6bsACHEHUA rmapocTtaTn4eckoro napagokca,
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ANA 06bACHEHMA NPUHLMNA AEACTBUA TMAPaBANYECKOro
npecca v Bbl4MCNEHUA NAPaMeTPOB Npecca.
dopmynmposaTb 3aKkoH Apxumeaa. MpUMeHATb 3aKOH
Apxnmega gna peweHna 3agad. PaccumtbiBaTb NIOTHOCTb
Tena no ero NOBeAEHMIO B XXUAKoCTU. Onpeaenatb
BO3MOXHOCTb NJ1aBaHMA Tena.
Cocmasnames ypasHeHuUe bepHynnu 8 KOHKPEMHbIX
cumyayusax. Onpedename, UCMN0Ab3YA cOCMABAEHHOE
ypasHeHue, Heu3eeCcmHble 8esnuUYUHsl.
Mpusodume npumepsl, unnCMpuUpyroujue 8oifoaHeHue
ypasHeHusa bepHynnu. [pumeHAMb ypasHeHuUe bepHynnu
014 onuUCaHUA 08UXCEeHUA HUOKOCMU 8 pacmeHuax u
YUBbIX OP2AHU3MAX.
Haxodume 8 dononHumensHol aumepamype u
UHmepHeme uHgopmayuro 06 UcrnonsL3o8aHuUU

ypasHeHus bepHynnu 8 mexHuke u 66imy.
MoaBeaeHue UToros OnucbIBaTb MEXaHUYECKYIO KapTUHY Mupa. Nepeuncnatb
N3y4YeHUs TeMbI 06bEKTbI, MOAENM, ABNEHUSA, PU3MUYECKME BENTUUYNHDI,
«MexaHuKa» 3aKOHbl, Hay4YHble GaKTbl, CpeacTBa ONUcaHus,
paccMaTpMBaEMble B KNAaCCUYECKON MEXaHMKe.

dopmynnpoBaTb NpAMY0 M 0B6PaTHYHO 3a43a4N MEXAHUKW.
YKa3sbiBaTb rPaHULbl NPUMEHUMOCTM MOAENEN N 3aKOHOB
KNacCMYeCcKon mexaHMKK. HasbiBaTb NpuMepbl
MCNO/Ib30BaHMA MOAEeNEN U 3aKOHOB MEXAHWUKM A/1A
ONUCAHMA ABUXKEHWUA PeanbHbIX TeN.

Xapakmepu308amb CUCMEMHYH C853b MEHOY
0CHOB0M10/1A2AWUMU HAYYHbIMU MOHAMUAMU
«MPOCMPAHCMBO» U «8PEMA», HA3blI8aMb UX ceolicmaa.

MOJIEKYNAPHAA ®U3UKA U TEPMOAUHAMMKA (18 u)

OcHoOBbI
MOJIEKYIAPHO-
KUHeTUYecKom
Teopum (MKT)
(44)

MoneKkynspHo- [aBaTb onpeaeneHne NOHATUIA: TENNOBbIE AB/EHUS,
MaKpPOCKOMUYecKune Tena, TeENN0BOE ABUKEHUE,

KMHEeTUYEeCKan Teopus
(MKT) cTpoeHusa BelecTBa H6poyHOBCKOe aBuKeHue, guddysna, oTHOCUTENbHAA
N €€ 3KCNepMMeEHTaNbHbIe | MOJIEKYNAPHAA Macca, KONMYECTBO BELLECTBA, MONSAPHAsA
[l0Ka3aTeNbCTBa. Macca, MONeKyNa, Macca MOJIEKY/Ibl, CKOPOCTb ABUMKEHUS
BpOYyHOBCKOE ABUXKEHUE. | MOJIEKY/bl, CPEAHAA KUHETUYECKAs IHEPTUA MOEKYbI,
CWNbl B3aUMOLEWNCTBUA MONEKY/, NAEANbHbIN a3,

TemnepaTtypa n Tennosoe
pasHoBecue. LLKanbl MMUKPOCKOMNMYECKNEe napameTpbl, MaKpOCKONuyeckmne
Lenbcua n KenbsuHa. napameTpbl, AaBAeHWe rasa, abcontoTHaA TemnepaTypa,

AbcontoTHas TemnepaTypa Tensosoe paBHoBecne, MKT.

Kak mepa cpeaHen MepeuncnaTb MUKPOCKOMUYECKME U MAKPOCKONUYeCcKne
KWHETUYECKOM sHeprum napameTpsbl rasa.

Tenn0BOro ABMXKEHUA MNepeuncnatb ocHoBHble nonoxeHna MKT, npmsoamnTb
YyacTuL, BelecTsa. npumepsbl, pe3ynbTaTbl HAbAOAEHMI U ONUCbIBATb
Cunbl B3aMmogencramna 9KCNepuMeHTbI, AOKa3blBatoLWme NX CnpaBeaMBoCTb.
MOIEKYN B Pa3HbIX PacnosHaBaTtb 1 onNucbIBaTb ABMEHUA: TEN0BOE

arperaTHbIX COCTOAHUAX OBUXeHWe, 6poyHOBCKoe aABuKeHue, anddysus.
BeLecTBa. Bocnpoun3BoguTb M 06BACHATL OMbITbI,
Moaenb «naeanbHbl ra3». | AEMOHCTPUPYIOLME 3aBUCMMOCTb CKopocTh anddysum ot
JdasneHune rasa. Ceasb TemnepaTtypbl U arperaTtHOro COCTOAHMA BeLecTsa.
mexay nasieHnem n Habnopatb anddysunto B }KUAKOCTAX U rasax.
cpegHen KMHeTUYeCcKom Mcnonb3oBaTb MNOAy4YeHHbIe HA YPOKaX XMMUU YMEHUA
onpeaenAaTb 3Ha4YEeHNA OTHOCUTENbHON MOJIEKYNAPHOM

3Hepruemn nocTynaTeibHoOro
TENnJ0BOro ABUXKEHUA MaccCbl, MONAPHOM Maccbl, KOIMYECTBA BELLLECTBA, MAcChbl
MOJieKYNbl, POpMynnpoBaTb GU3NYECKUIA CMbICA

MOIEKYN NAeanbHOro rasa.
OcHoBHOE ypaBHeHMe NocToAHHOM ABOragpo.
MOJIEKYNAPHO- Onucsieams memoOsl onpedeseHuss pasmepos MoseKys,
KMHETUYECKOoM Teopun CKOpOCMU MOEKYN.
naeanbHoOro rasa. OueHnBaTb pasmep MONEKYbI.
O6bACHATb OCHOBHblE CBOMCTBA arperaTHbIX COCTOAHUN
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NabopaTtopHbie paboTbl:
1. UamepeHune
Temneparypbl

XUOKOCTHbIMU U
undpoBbIMM
TEepMOMETPaMM.

2. OyeHka cun
e83aumodelicmaus MoneKkyn
(memodom ompelea
Kanens).

UccnedosaHue:
UccnedosaHue dsuxceHus
b6poyHosckol yacmuuypi (o
mpekam [lNeppeHa).

BeuwlecTsa Ha ocHose MKT.

Co30asamb KoMMnbloMepHbie MOOesnu mernsa08020
o0suxceHusA, bpoyHOBCKO20 08UMEHUA, ABMEHUA Ouggy3uu
8 MBEpPObIX, MUOKUX U 2a3006pa3HbIX mesax, onbima
leppeHa.

OnucbiBaTb MOAENb «MAEaNbHbIN rasy, onpedenims
2PaHUybl eé npumeHUMOCMU.

CocTtaBnATb OCHOBHOe ypaBHeHMe MKT ngeanbHoro rasa B
KOHKpEeTHOM cuTyaumun. Onpenenatb, NCNOAb3YyA
COCTaBNEHHOE YpaBHEHNE, HEN3BECTHbIE BENNYUNHDI.
CocTtaBnATb ypaBHEHUE, CBA3bIBAIOLLEE AABNEHNE
MAeanbHOro rasa co cpegHen KUHETUYECKOM SHeprmen
MONEKY, B KOHKPETHOM cuTyaumnun. OnpenenaTsb,
MCNONb3yA COCTAaB/IEHHOE YPaBHEHNE, HEM3BECTHbIE
BEJINYUHDI.

OnucbiBaTb CNocobbl U3MepPeHUA TemnepaTypsbl.
CpasHuBaThb WKanbl KenbsuHa u Llenbcua.
CocTaBnATb ypaBHEHUE, CBA3bIBalOLLEE abCOMIOTHYIO
TemnepaTtypy uaeanbHOro rasa co cpegHen KUHeTUYECKOM
SHEepruein MoneKyn, B KOHKPETHOM cuTyaumm.
Onpepenatb, UCNONb3YyA COCTAB/IEHHOE YPaBHEHME,
HEW3BECTHbIE BENYUHDI.

CocTtaBnATb ypaBHeEHWUE, CBA3bIBAIOLLEE AaBNEHNE
naeanbHoOro rasa c abcontoTHOM TemnepaTypon, B
KOHKpEeTHOM cuTyaumnun. Onpenenatb, NCNONb3yA
COCTaBNEHHOE YpaBHEHNE, HEN3BECTHbIE BENYUNHDI.
N3mepAaTb TeMnepaTypy *KUAKOCTU, rasa XKUOKOCTHbIMMU U
uMdposbIMK TeEpMmomeTpamn. PaboTtaTb B nape, rpynne
NPy BbINONHEHUWN NPAKTUYECKUX 3a4aHUN.
Haxoantb B AONONHUTENbHOM nnuTepaType U MHTepHeTe
CBeAeHMsA No UCTOPUN Pa3BUTUA aTOMUCTUYECKOM TEOPUMU
CTPOEHMA BeLLecTBa.

YpasHeHus
cOCTOAHMA rasa (3

u)

YpaBHeHMEe COCTOAHMA
nAaeanbHoOro rasa.
YpaBHeHne MeHaeneesa-
KnanenpoHa.
M3onpoueccol. [a30Bble
3aKOHbI.

NabopaTtopHan paborTa:
JKcnepumeHTanbHaA
npoBepKa 3akoHa lein-
JltoccaKa (M3mepeHune
TEPMOANHAMMNYECKUNX
napameTpoB rasa).

UccnedosaHue:
UccnedosaHue
usonpoueccos.

CocCTaBnATb ypaBHEHNE COCTOAHMA UAEANbHOIO rasa u
ypaBHeHne MeHaeneeBa-KnanempoHa B KOHKPETHOM
CUTyaunK. BolumcnaTtb, MCNONb3YA COCTaBAEHHOE
ypaBHeHWe, HEM3BECTHbIE BE/IMYUHDI.
Pacno3sHaBaTb M ONUCbIBaTb M30MPOLECChI B MAEaIbHOM
rase.
lMpozHo3uposames ocobeHHOCMU NPoMeKaHuA
usonpouyeccos 8 Udeas1bHOM 2a3e Ha OCHo8e ypasHeHUull
cocmosHusA udeasbHo20 2a3a u MeHdeneesa-
KnanelipoHa. ObocHo8bi8AMb U OMCMau8ams ceou
npeononoMeHus.
®opMynnpoBaTb ra3oBble 3aKOHbI M ONPEAENATb FPaHMULbI
nX NpUMeHnMocTn. COCTaBNATb YPaBHEHUA ANA UX
onucaHuA. BbluMcnaTb, MCNONb3yA COCTaBAEHHOE
YypaBHEHWE, HEM3BECTHbIE BEINUYUHDI.
MpeacTaBnATb B BUAE rpadMKOB M30XOPHbIN, N306apHbI
n n3oTepmuyeckunii npoueccol. Onpenenatb No rpadpukam
XapaKTep nNpoLecca U MakponapameTpbl UAeaNbHOro
rasa.

Uccnedosame sKcrnepumeHmasnbHO 3a8UCUMOCMU MeHOY
MaKpornapamempamu npu u3onpoyeccax 8 2ase.
N3mepAaTb faBneHne Bo3gyxa MaHOMETPaMU U
undpOoBbIMM AaTYMKAMM SABNEHUA Fa3a, TemnepaTypy
rasa — *XMAKOCTHbIMW TEPMOMETPaMM U LUPOBLIMM
TemnepaTypHbIMU AaT4MKaMmn, 06bEM rasa — C NOMOLLbIO
cunbdoHa.

PaboTaTb B nape, rpynne npu BbINOJHEHUN NPAKTUYECKNX
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B3anmHble

B3anmHble npespauieHna

33aHUMN.
HaxoauTb B antepatype u MHTepHeTe MHPopmaLmio no
33/laHHON Teme.
FOTOBWTb NPE3EHTALMMN U COOBLLEHUNA NO U3YYEHHBIM
TeMam (BO3MOXKHble TEMbl NpeacTaBaeHbl B y4ebHMKe).
MpUMeHATb MOgEeNb MAEANbHOrO rasa ANsa ONUCAHUA
noBeAEeHNA peasibHbIX ra3os.

(14)

Hugkoctu (14)

npespaLLeHus
KUAKOCTU U rasa

*KUAKOCTU U rasa.
HacblWweHHble n
HEeHacbIWEeHHbIe Napbl.

napa. Kunexue.
BnaxcHocme so30yxa.

UccnedosaHue:

800bl

Mogenb cTpoeHua

JasneHue HacblWeHHo20

UccnedosaHue ocmbi8aHUA

[aBaTb onpepgeneHme NOHATUIA: UCNapeHue,
KOHAEeHcaumaA, KUuneHue, AMHaAMUYECKoe paBHOBECHE,
HaCbIWEHHbIM Nap, HEHACBILLEHHbIN Nap, KPUMUYeCcKas
memnepamypa, memnepamypa KuneHus, abcoatomHas
8/1aXHOCMb 8030yXa, NapyuasnbHoe 0asneHue,
OMHOCUMENbHAA 8/1AXHOCMb 8030YXA, MOYKA POCbI.
PacnosHaBaTb, BOCNPOU3BOAUTb, HabAo4aTb ABNEHUA:
ncnapeHune, KOHAEHcauMaA, KUMeHue.
Onucsieams ceolicmea HacblweHHo20 napa. Cozoasams
KomMnblomepHble Mmodesiu OUHAMUYECKO20 PaBHOBECUS.
N3mepameb en1axHOCMb 8030yXa C MOMOWbIO
2uzpomempa u ncuxpomempa. Onucsieams ycmpolicmeo
a2uzpomempa u ncuxpomempa. Onpedensme
OMHOCUMEsbHYH 80X HOCMb 10 NCUXpoMmempu4ecKoli
mab6nuye. Onpedesismes abCOMOMHYIO 8AAHHOCMb
8030yxa, napyuansHoe 0asaeHue, OMHOCUMesIbHyo
8/1aXCHOCMb 8030YXd, MOYKY POCbI 8 KOHKPEMHbIX
cumyauyusx.
Haxodume 8 numepamype u MlHmepHeme uHgopmayuro,
20mMosums rpe3eHmMayuu U COo0bu,eHUsA 0 8AUAHUU
8/1a%CHOCMU 8030yXA HA MPOUECChbl ¥U3HedeamenbHocmu
yesioBeka.

Teéppable Tena (1u)

KNAKOCTU. [loBEPXHOCTHOE
HaTAXKeHue.
CmayusaHue u
Hecma4usaHue.
Kanunnapel.

Kpuctannunyeckue un

Haxodume 8 numepamype u MlHmepHeme uHgopmayuro,

delicmeaus cunol nogeepxHoOoCmMHo20 HAMAXeHUA 8 wueol u

MepeuyncnaTb CBOMCTBA KUAKOCTU N OOBACHATb UX C
NMOMOLLbIO MOAENN CTPOEHUA KMUAKOCTU, CO3A4aHHOM Ha
ocHoBse MKT.
[aBaTtb onpeaeneHne NOHATUIN: CMNa NOBEPXHOCTHOIO
HaTAXKeHWA, KO3OOULMEHT MOBEPXHOCTHOIO HATAXKEHWUSA,
108epPXHOCMHAA SHep2us.
Pacno3sHaBaTb M BOCNPOM3BOAUTL NPUMEpPHI NPOABAEHUA
OENCTBUA CUNbl MOBEPXHOCTHOFO HATAXKEHMUS.
Onpedename cuny nosepxHOCMHO20 HAMAMEHUS,
Ko3aghghuyueHm nosepxHOCMHO20 HAMSAXEHUS,
M0BEPXHOCMHYHO 3HEepP2U0 HUOKOCMU 8 KOHKPEeMHbIX
cumyauyusix.
Paznuyame cmayusaroujue u He cmaqusaroujue
rnosepxHoOCMeo HUOKocmu.
O6BACHAMb NPUYUHY 08UXCEHUA HUOKOCMU 10
KanunnsapHelmM mpybKam.
Paccyumoeisame ebicomy noOHAMuUSA (0nycKaHus)
HUOKOCMU MO Kanunnspy.

comosums ripeseHmayuu u COO6LH€HUH O rpoAeneHuUu

Hexcusol npupode, Ha rnpouszeoocmeae.

amopoHble Tena. Modensb
cmpoeHus meépobix mesl.
MexaHun4yeckue cBOCTBa
TBEPAbIX Ten. ugkue
KpucTtannol.

Ha3sblBaTb CXOACTBA M pa3nnumMaA TBEPAbIX TeN, aMOPPHbIX

Lasame onpedeneHue noHAMu: Kpucmanau4eckoe
mesno, amopghHoe meso, AHU30MPOnus.

Ten, }UAKUX KPUCTaNNOB.
MNepeyncnaTb CBOMCTBA TBEPAbIX TEN U 06BACHAMb UX C
rnomouybto mooenu cmpoeHus. leMoHcmpuposame

0cobeHHOCMU CMPOEHUA KpUCmanau4yeckux u aMmopHbIx

maeép0dbix mes, Uucrnonb3zysa o06veEMHble mooesnu
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Kpucmannos. [Tpusodume npumepsi Npoueccos,
noomeepxcoaoWux cxo0cmeo U passau4us ceolicms
Kpucmanau4yeckux u amopgHsix meépobix mes.
Haxodumoe 8 MHmepHeme u 0onoaHUMenbHol
aAumepamype ceedeHus o ceolicmsax u npumeHeHuUU
Kpucmanau4yecKux U aMop@HbIX Mamepuanos.
Ffomosume npezeHMayuu u coobweHuA no Uuzy4yeHHbIm
memam (803MOMCHble MeMbl pedcmasseHsl 8 y4ebHUKe).

OCHOBbI
TepMOAUHAMUKU
(84)

BHyTpeHHsAA sHeprua.
TepmogMHamnyecKkas
cucTemMa M eé paBHOBECHOE
cocTtoaHue. PaboTa u
Tennonepeaaya Kak
CNocobbl UI3MeHeHuA
BHYTPEHHEN 3Hepruu.
Konnyectso TennoTbl.
TennoémkocTb. Pa3ossie
nepexoosl.
YpaBHeHMe TeNN0BOro
6anaHca. MNepBblit 3aKOH
TEPMOAVHAMMUKM.
AavabaTtHbIN npouecc.
HeobpaTmoCTb TENNOBbIX
npoueccos. Bmopoli 3aKoH
mepmMOoOUHAMUKU U e20
cmamucmu4ecKoe
moskKosaHue.
MpeobpazoBaHuAa sHEPTrUN
B TEM/I0BbIX MALLMHAX.
Hukn KapHo. K4,
TEN/IOBbIX MaLUUH.
lMpobaemebl sHep2emuKu u
oXpaHa okpyxarowel
cpeobl.

[aBaTtb onpeaeneHne NOHATUIN: TepMOLUHAMMYECKAR
CUCTEMA, U30/IMPOBAHHAA TEPMOAMHAMUYECKAA CUCTEMA,
paBHOBECHOE COCTOAHWE, TEPMOAMHAMNYECKUIA NPOLLECC,
BHYTPEHHAA 3HEePrua, BHyTPEHHASA 3Heprva naeanbHoro
rasa, TenJIOEMKOCTb, KOIMYECTBO TENNOTbI, yAeNbHas
TenaoTa NAaBneHua, yaenbHaa TenaoTa
napoobpa3oBaHus, yaenbHasa TeNa0Ta CropaHus TONMBa,
paboTa B TepmoanHamuke, aduabamHelii npouecc,
obpaTtMmblii npouecc, HeobpaTUMbI NPOLLECC,
HarpesaTe/ib, XO/I0ANbHUK, paboyee Teno, TeNN0BOM
asuratens, KM/ tennosoro geuratens.
PacnosHaBaTb TEPMOAMHAMUYECKYIO CUCTEMY,
XapaKTepun3oBaTb €€ COCTOSTHUE N NPOLLECCHI U3MEHEHMA
COCTOSIHUA.

Mpusodume rnpumepsl MepMOOUHAMUYECKUX cucmem U3
Kypca buosnoauu, xapakmepu3zosams Ux, OrucbI8ameo
U3MeHeHUA cocmosaHULl.

OnucbiBaTb cNocobbl U3MEHEHUA COCTOAHMUA
TePMOAMHAMUYECKON CUCTEMbI MYTEM COBEPLLEHMA
MexaHMYecKol paboTbl M Npu Tennonepegade.
CocTaBnATb ypaBHEHWE TENIOBOro 6aslaHCa B KOHKPETHOM

CcUTYyauuK. BblumcnsaTb, MCNONb3ya COCTaBNEHHOE
ypaBHEeHUe, Hen3BeCTHbIe BEe/IMYMHDI.
Pacnosznasams pazosvie nepexoowl nepeo2o pooa u
COCMasnams YpasHeHus 0s (haz08vbix nepexooos.
Buviuucnams, ucnonvsya cocmaesnennvie ypaguenus,
Heussecmmbvle 8e/IUdUNbL.
OnpeaenaTb 3Ha4YE€HUsI BHYTPEHHEN SHeprum naeanbHoro
rasa, UameHeHue BHYTPEHHEN SHeprum naeanbHoro rasa,
paboTbl naeanbHOro rasa, paboTtbl Hag MAeabHbIM
ra3som, KOJIMYECTBA TEMJIOTbl B KOHKPETHbIX CUTyaLMAX.
OnpepaenaTb 3HaYeHMe pPaboTbl naeanbHOro rasa no
rpadmKy 3aBMCMMOCTU AaB/eHNs OT 06bEMa Npu
n3obapHom npouecce.
Onucsieames eeomempu4eckuli cmoica pabomel u
paccyumel8ames eé 3Ha4eHue o epaguKy 3a8ucumocmu
0assieHUA udeasnbHo20 2a3ad om o0bvbEMa.
dopmynmMpoBaTb NepBbIi 3aKOH TEPMOAMHAMUKN.
CocTaBnATb YpaBHEHWNE, ONMCbIBatOLLEE NepBbliA 3aKOH
TePMOAMHAMUKN, B KOHKPETHbIX CUTyauUUax ana
M30MpPOLLECCOB B UAEa/IbHOM rase. BbluMcasATb, UCNONb3yA
COCTaBNEHHOEe YpaBHEHNE, HEN3BECTHbIE BEINYMHDI.
Pasnnuyatb obpaTrmble 1 HeobpaTMMbie NPOLLECCHI.
MoaTeepXaaTb NpuMepamm HeobpPaTUMOCTb TEMNNOBbIX
npoL,eccos.
dopmynuposams emopoli 3aKOH MepMOOUHAMUKU,
Ha3b18aMb 2PAHUUbLI €20 NPUMeEHUMOCMU, 06bACHAMb €20
cmamucmudecKuli xapakmep.
MpuBoAMTL NPUMEPDI TENNOBbLIX ABUraTeNnen, BblAenaTb B
npMmepax OCHOBHbIE YacTu ABUraTenei, onmncbiBaThb

NpUMHUMN aencTema. Boluncnatb 3HauyeHuna KM tennosoro
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OBUraTena B KOHKPETHbIX CUTyauusx. Onpeodename
3HauyeHus KIM4 mennosozo dsueamens, pabomarouw,ezo
no yukny KapHo, 8 KOHKpemMHsix cumyayusix.
Ffomosumeb npeszeHMayuu u coobujeHus no uzy4yeHHbImM
memam (803MOMHbIe MeMbl TPedcmasneHsl 8 y4ebHUKe).
Co30asamb Komnvlomephvle MOOeIU MeNL08bIX MAUUH.
Haxoauntb B nntepatype n MHTepHeTe uHPopmaumio o
npobsiemax sHEepPreTUKN N OXpaHe OKPYKaloLLen cpeabl.
YyacTBOBaTb B AANCKYCCUM O NPoBAEMaX SIHEPTETUKM U
OXpaHe OKpYXKatolLen cpeabl, BECTU AMANOT, OTKPbITO
Bblpa*kaTb M OTCTanBaTb CBOK TOUKY 3pPEHUS,
BbIC/IYLUMBATb MHEHME OMNMOHEHTA.

OCHOBbI 3NIEKTPOAMHAMMKM (22 u)

dneKrpocTtatuka (9 DNEeKTPUYECKU 3apaa,. [aBaTb onpeaeneHne NoHATUN: SINEKTPUUYECKUN

y) 3aKOH coxpaHeHUA 3apag, 3N1eMeHTapHbIN 3/IEKTPUYECKUI 3apaa,
3/IEKTPUYECKOro 3apaaa. TOYEYHbIN 3N1EKTPUYECKUI 3apAa, CBOOOAHbIN
dneKTpuyeckoe 3/1EKTPUYECKMIA 3apsaa, SINEKTPUYECKOE NoJie,
B3aMmozencTemne. 3aKoH HaNPAXEHHOCTb 3/IEKTPMYECKOTO NOAA, IMHUM
KynoHa. HaNPAXEHHOCTM 31EeKTPUYECKOTO MoJA, OA4HOPOAHOE
bnuskodelicmesue u aNeKTpUYecKoe nose, NOTEHLNAN INEKTPUYECKOTO
danbHodelicmeaue. nons, pasHOCTb NOTEHLMANOB, SHEPIUA
HanpsaxéHHoCTb 1 3NEKTPUYECKOro Nons, SKBUNOTEHUMANbHAA
noTeHuman

NOBEPXHOCTb, 31EKTPOCTATUYECKAA NHAYKLNA,
nonapusauma AMaNeKTPUKOB, AN3eKTpuYecKasn
NPOHULLAEMOCTb BELLECTBA, 3/IEKTPOEMKOCTD,
KOHAEeHcaTop.

Pacno3HaBaTtb, BOCNpPOU3BOAMUTL U HabaoaaTb
nosepxHocTu. MpuHuMn pa3anyHble cnocobbl anekTpmsauumn Ten. O6bACHATD

cyrnepnosuumm AB/IEHME 3/IeKTPU3aL MM Ha OCHOBE 3HAHWUI O
3NEKTPUYECKMX NONEN. CTpoeHun BewecTsa. OnNMcbIBaTb M BOCNPOU3BOAMUTD
PasHocTb noTeHUWanos. B3aMMOZENCTBUE 3aPANKEHHDbIX Te.

[Mpo8odHuUKU u OnucbIBaTb NPUHLMN AEACTBUA SNEKTPOMETPA.

O0U3NEKMPUKU 8 dopmMynmMpoBaTb 3aKOH COXPAHEHUA INEKTPUYECKOTO
371eKMpUYEeCKOM riose. 3apAaga, ycnosma ero npumeHnmocTn. CoctaBnATb

dneKTpuyeckaa EMKoCTb. ypaBHeHWe, BblpakatoLLee 3aKOH COXpaHeHUs
KoHgeHcaTop. SHepaus 9NIEKTPUYECKOro 3apAaa, B KOHKPETHbIX CUTYaLUAX.
371EKMPUYECKO20 MOSA. BblumcnaTb, MCNOAb3yA COCTaBAEHHOE ypaBHEHMe,
Heun3BeCcTHble BeINYUHDI.
dopmynmposaTb 3aKoH KynoHa, ycnosua ero
npumeHnMmocTn. CocTaBNATb YpaBHEHMe,
BblparkatoLlee 3aKoH KynoHa, B KOHKPeTHbIX
cuUTyaumax. Beluncnatb, MCNonb3ysa cocTaBneHHoe
ypaBHeHWe, Hen3BeCTHble BeNUUYUHbI. Bbluncnatb
3HavyeHWne HanpAXEHHOCTU NONA TOYEYHOro
3NIeKTPUYECKOro 3apafa, onpeaenaTb HanpasieHne
BEKTOPA HAaNPAKEHHOCTN B KOHKPETHOM CUTyaLUM.
dopmynmposaTb NPUHLUUN Cynepno3numm
aneKkTpuYeckmx nonen. Onpenenatb HanpasaeHue u
3HaYEeHWe pe3yIbTUPYIOLLEN HANPAXKEHHOCTU
9/IEKTPUYECKOro NOAA CUCTEMbI TOUYEYHbIX 3aPAL0B.
Mepeuucname ceolicmsa nuHulli HanpaxéHHocMu
aneKmpu4eckozo rnosad. N3obparkaTb aNeKTpruyeckoe
nosie ¢ NOMOLLbIO IMHUIA HANPAXKEHHOCTH.
Pacno3sHaBaTtb 1 M306paxKaTb AMHUN HANPAXKEHHOCTH
NnonsA TO4eYyHOoro 3apAaaa, CUCTEMbIl TOYEYHbIX 3apAa0B,
3apAXKEHHOM NNIOCKOCTU, ABYX (HECKOAbKUX
napannenbHbIX NAOCKOCTEN, wapa, cgepsl,
YunuHOpa; 0O AHOPOAHOIO U HEO4HOPOAHOIO
NEKTPUYECKNX NONEeN.

3N1EeKTPOCTATUYECKOTO NONS,
CBA3b MEXKAY HUMMU.

JINHUM HaNpPAXKEHHOCTU K
SKBUMOTEHLMA/IbHbIE
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OnpepenaTb N0 IMHNAM HaNPAXKEHHOCTU

3NEKTPUYECKOro NONA 3HAKK U XapaKTep

pacnpeaeneHusa 3apaaos.

Onucsieames nogedeHue rpo8ooHUKOS8 U

O0U3/1EKMPUKOB 8 3/1eKMPOCMAMuU4YeCcKOM rose Ha
OCHOBe 3HAaHUli 0 cmpoeHuuU sewecmaa.
PacriosHasame u 8ocnpou3so0ume A8neHUA
anekmpocmamuyeckoll UHOYKYUU U MNoaapusayuu
OU31eKMpUKos.

Teopemuyecku rnpedcKa3bleams Ha OCHOBAHUU
3HaHUl 0 cmpoeHuUU sewecmaa nosedeHue
MPOBOOHUKO8 U OU3/1IeKMPUKO8 8 3/1eKMPUYECKOM
nose. O60CHOBLIBAMb U OMCMAUBAMb CBOKO MOYKY
3peHus.

Cocmasnames paseHcmeaa, ceA3blgarouue
HanNpAXEHHOCMb 3/1eKMpPuU4YecKo20 MnosA 8
Ousanekmpuke ¢ HanpAXEHHOCMbH 8HeWHe20
3/71eKMpPUYECKO20 M04. Bbiyucaame, ucnons3ys
cocmasneHHoe ypasHeHUE, HeU38eCMHbIe 8EAUYUHbI.
Onucsieames npuHyun delicmeus
anekmpocmamu4ecKkoli 3auumei.
OnpenenaTb NOTEHLMAN SNEKTPOCTATUYECKOrO NONA B
[AHHOM TOYKE NONA OAHOMO U HECKO/AbKUX TOYEYHbIX
3NEKTPUYECKMX 3aPALO0B, MOMEHUUAAbHYH SHEP2UIO
3/1eKMPUYECK020 3apA0a U CUCMEMbI 31EeKMPUYECKUX
3apA008, pa3HOCTb NOTEHLMAN0B, pabomy
3/1eKMPOCMAMUYECKO20 01, HanNpAXeHNe B
KOHKPETHbIX CUTYaLMsAX.

CocTaBnATb YpaBHEHUSA, CBA3bIBAtOLLME
HanpPAXEHHOCTb 3/IEKTPUYECKOrO NOJA C Pa3HOCTbIO
NnoTeHLManoB. BbluncnaTb, MICNONb3yA COCTaBNEHHOE
ypaBHEHWE, HEU3BECTHbIE BeInYMHbI. M306parkaTb
3KBMNOTEHUMANbHbIE NOBEPXHOCTU 3N1EKTPUYECKOTO
nons. PacnosHaBaTtb M BOCNPOU3BOAUTD
3KBMNOTEHUMAbHbIE NOBEPXHOCTM NONSA TOYEYHOIO
3apAgaa, CUCTEMbI TOYEYHbIX 3apAA0B, 3aPAKEHHOM
NAIOCKOCTU, ABYX (HECKO/bKUX) NapannenbHblix
NAOCKOCTEN, Wapa, cgpepsl, YuUauHOPa; OAHOPOAHOrO
1 HEOA4HOPOAHOTO 3NEKTPUYECKMX Nonei. O6bACHATDL
YCTPOMCTBO, NPUHUMN AENCTBMA, NPAKTUYECKoe
3HaYyeHMe KOHAEHCAaTOPOoB. BbluMcnsaTb 3HAYEHUA
3/1EKTPOEMKOCTU MNOCKOIO KOHAEHCATOpPa, 3apaaa
KOHAEHcaTopa, HanpAXeHMA Ha 0bKnagKax
KOHAEeHCcaTopa, NapaMeTpOB MIOCKOro
KOHAEeHcaTopa, SHEPrMM 3NEKTPUYECKOro Nons
3apAKEHHOro KOHA4EHCAToOpa B KOHKPETHbIX
CUTYaLMAX.

Paccuumeisame obwyro émkocme cucmemel
KoHOeHcamopos.

HaxoguTb B UIHTEpHETE M AONONHUTENBHOMN
nntepaType nHpopmaumo 06 OTKPbITUN INEKTPOHA,
NCTOPUN N3YYEHUA INEKTPUYECKUX ABNEHUN.
FOTOBUTb Npe3eHTaLMn 1 coobLeHNA NO N3yYeHHbIM
Temam (BO3MOXKHble TeMbl NpeaCcTaBAEHbI B
y4ebHuKe).

3aKOHbI
NOCTOAHHOrO TOKa
(7 4)

MocCTOsIHHbIN
3NIeKTPUYECKnii Tok. Cuna
ToKa. ConpoTusieHue.
MocnepoBatensHoe un

[aBaTb onpeaeneHne NoHATUN: SNEKTPUUYECKUI TOK,
CWN1a TOKA, BONbT-aMMepHan XapaKTepucTmKa,
3/1eKTpUYECKoe CONPOTUB/IEHNE, CTOPOHHMUE CUbI,
3NeKTpoABUKYLLAA cuna. NepeuyncnaTtb ycnoBus
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napannenbHoe
coegMHEeHNA NPOBOAHWNKOB.
PaboTa 1 MOLWHOCTb TOKa.
3aKkoH [xoyna-fleHua.
DNeKTpoABMKYLLAA CUNa
(340).
3akoH Oma gnda nosHom
3/IEKTPUYECKOM LLenu.

NabopaTtopHble paboTbl:
1. NMocneposatencHoe n
napannenbHoe
coeguHeHNA NPOBOAHMKOB.
2. UamepeHune 3C
MCTOYHMKA TOKa.

UccnedosaHus:

1. UccnedosaHue
308UCUMOCMU HAMPAXCEHUSA
Ha noarcax UCMoYHUKaA
MOKa om cusibl MOKd 8
uenu.

2. NiccnedosaHue
3a8UCUMOCMU CUsbl MOKA
yepes 1aMIMNOYKY om
HanpsaxceHusA Ha Hel.

3. UccnedosaHue
HazpesaHUs 800bl
Haepesamenem
Hebosbwol mowHocCMuU.

CyLLECTBOBAHMUA 3NEKTPUYECKOro TOKA. Pacno3HaBaTb
W BOCNPOM3BOAUTb ABNEHNE 3IEKTPUYECKOTO TOKA,
AENCTBUA SINEKTPUYECKOro TOKA B NPOBOAHMKE.
O6bACHATb MEeXaHU3M ABNEHUI HA OCHOBAHWUU
3HAHWIM O CTPOEHWUM BeLLecTBa.
Co3dasame KOMMblomepHsle modenu
3/1eKMpu4ecKo20 MOoKa.

Monb30BaTbCA aMNEPMETPOM, BOIbTMETPOM,
OMMemMpPOM: Y4NTbIBaTb 0COBEHHOCTUN U3MePEHUA
KOHKPETHbIM NPUBOPOM M NpaBuUIa NOAKAOHEHNA B
3NEKTPUYECKYIO Lenb.

NccnepoBaTb SKCNepUMEHTaZIbHO 33aBUCMMOCTb CUAbI
TOKA B NPOBOAHMKE OT HAMPAXKEHUA U OT
COMPOTMBEHMA NPOBOAHMKA. CTPOUTb FpaduK BONLT-
aMMepHOM XapaKTePUCTUKM.
dopmynmposaTtb 3akoH OMa A1a y4acTKa uenu,
yCcnoBuA ero npuMmeHnMMocTu. CocTaBnATb YpaBHEHME,
onucbiBatowee 3akoH OMa Ana yyacTKa uenu, B
KOHKPETHbIX CUTyaumaAx. Bbluncnatb, MCnonb3ys
COCTaB/IeHHOE ypaBHEHME, HENM3BECTHbIE 3HaYeHUA
BE/INYMNH.

PaccuntbiBaTb 0b6LLEE CONPOTMBAEHME YHaCTKa LEenun
npw NoCNeao0BaTENIbHOM U NapaniefibHOM
COeaANHEHUNAX MPOBOAHUKOB, MPU CMEWAHHOM
coe0UHeHUU nPo8o0HUKO8. BbINONHATL pacyeTbl CUN
TOKOB M HaNpPAXKEeHWUIM B Pa3INYHbIX (B TOM Yyncne B
CNOMKHbIX) 9/IEKTPUYECKMUX LLENSAX.
®opmynnpoBaTb M UCNOIb30BATb 3aKOH [ Koyns-
NeHua. Onpeaenatb paboTy N MOLWHOCTb
3NEeKTPUYECKOro TOKa, KOIMYECTBO TENOTbI,
BblAENAOLLENCA B NPOBOAHUKE C TOKOM, Npw
3a4aHHbIX NapameTpax.
dopmynmposaTb 3akoH Oma A1 NOHOM Lenu,
yCnoBuA ero npuMmeHnMMocTu. CocTaBnATb YpaBHEHME,
Bblparkatowee 3akoH Oma Ana NoAHOM uenu, B
KOHKPETHbIX CUTyaLmMAxX. PaccumTbiBaTb, MCNOAb3YA
COCTaB/IEHHOE YPaBHEHME, HEM3BECTHbIE BE/INYMHDI.
N3mepsaTb 3HAYEHWNE SNEKTPOLBUNKYLLEN CUNDI,
HanpsayKeHWe U CUy TOKA Ha y4acTKe Lenu c
MOMOLLbIO BONbTMETPA, amnepmeTpa 1 unudpoBbIx
AATYMKOB HAMPANKEHMA U cUAbl TOKA. CobntoaaTtb
npasuaa TeXHUKN 6esonacHoOCTN Npu paboTe ¢
NUCTOYHMKaMM TOKa.

PaboTtaTtb B nape, rpynne npu BbINOJIHEHUM
NPaKTUYECKUX 3a4aHUMA.

Haxogutb B intepaTtype n MHTEpHETE MHPOPMALMIO O
CBA3M 3/1IEKTPOMArHMTHOrO B3aMMOENCTBUA C
XMMUYECKMMU peakumamm n Bronormyeckumm
npoueccamu, 06 MCNONb30BAHUN INEKTPUYECKUX
ABNIEHUM XUBbIMW OPraHNU3MaMU U T. 4.
FOTOBUTb NPE3EHTALLMN U COOBLLEHNSA MO U3YYEHHBIM
Temam (BO3MOXKHble TEMbl NpeaCcTaBNAEHbI B
y4yebHuKe).

Buvinoausmos dononnumenvhble ucciedosamenvckue
pabomul NO U3YVUEHHBIM MeMAM (803MONCHBLE MEMDbL
npedcmasieHuvl 8 yueOHuKe).

dneKTpUYecKuii
TOK B Pa3/IMYHbIX
cpeaax (6 u)

DNeKTpPOHHaA
NPOBOAUMOCTb META/INOB.
3aBUCUMOCTb

[aBaTb onpegeneHne NOHATUIA: HOCUTENN
3/1EKTPUYECKOro 3apsaa, NPOBOANUMOCTb,
C8epxnpo8ooumMocms, cobCcTBeHHas NPOBOANMOCTb,
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COMPOTMBEHUSA
NPOBOAHMKA OT
Temneparypbl.

Csepxrposodumocm b.
DNIEeKTPUYECKUI TOK B
NoNynpoBOAHMKaX.
CobcTBEHHAs U NpUMecHas
NPoOBOAUMOCTMU.
p-n-nepexoga,
MonynposodHuUKosbIl
0uo0d, mpaH3ucmop.
MonynposodHuUKo8bIE
npubopel.
INEeKTPUYECKUN TOK B
3NEeKTPOUTaX.
nekmponus.
DNIEKTPUYECKUI TOK B
BaKyyme U rasax.
lna3ma.

npMMecHas NPOBOANUMOCTb, 31EKTPOHHAA
NpPOBOAMMOCTb, AbIPOYHAA MPOBOAMMOCTb, P-N-
nepexos, Bakyym, TEPMO3/1EKTPOHHAsA IMUCCHUA,
3/1EKTPO/IN3, ra30BbIl pa3psd, peKoMbuHaums,
MOHU3aLMA, CAMOCTOATE/IbHbIN pa3paa,
HecamoCToATeIbHbIV pa3pasa, M1a3ma.
Pacno3sHaBaTb 1 ONMCbIBaTb ABMIEHMA NPOXOXKAEHMA
3NEKTPUYECKOro TOKa Yepes NPOBOAHUKN,
NnosynpoBOAHWKMU, BaKYYM, SNEKTPONNTDI, Fasbl.
KayecTBeHHO XapaKTepun30BaTb I/IEKTPUYECKMI TOK B
cpepge: Ha3blBaTb HOCUTENN 3aPAL0B, MEXAaHU3M UX
06pa3oBaHMA, XxapaKTep ABUKEHUS 3apAL0B B
3NEKTPUYECKOM MoJie U B €ro OTCyTCTBUE,
3aBMCMMOCTb CWU/bl TOKA OT HaMNPsXKeHUs,
3aBUCUMOCTb CU/Ibl TOKA OT BHELLHMWX YC/IOBUIA.
TeopemuyecKu npedcKa3bl8ames Ha OCHOBAHUU
3HaHUl 0 cmpoeHUU sewecmsa xapakmep
Hocumeneli 3apsa008 8 PA3AUYHbIX CPEOaX,
308UCUMOCMb CONPOMUBAEHUA MPOBOOHUKOS,
10aynpPo8oOHUKO8 U 3/1eKmpoaumos om
memnepamypel. [pusodume npumeps! puzu4ecKux
3KCNepumMeHmos, ABAAUUXCA Kpumepusamu
UCMUHHOCMU meopemu4ecKux npedckasaHud.
ObocHosblIBAMb U OMCMAUBAMb C8OU
npednonoxeHus.

MepeyncnaTb OCHOBHbIE MOIOXKEHUS TEOPUN
3NEKTPOHHOM NPOBOAMMOCTN METaNN0B. Bbluncnatb
3HaYeHUA cpeaHel CKOPOCTU yNopAa0YEHHOTO
ABUXKEHUSA 2/IEKTPOHOB B MeTan/ie Noj AeCTBUEM
3N1EKTPUYECKOTrO NOJIA B KOHKPETHOW CUTYaL UMW,
OnpepensaTb CONPOTUBAEHME METAN/IUYECKOTO
NPOBOAHMKA NPU AaHHOW TemnepaType.
SKcnepumeHmMasbHO uccaedo8ame 3a8UCUMOCMb
conpomueneHus Memasnsau4eckux npo8ooHUKO8 om
memmnepamypbl.

Mpusodume rnpumepsl C8epXrpPo8OOHUKOS,
NMpUMeHeHUs ceepxrnposooumocmu. Ymo4Hameo
2paHUybl NpuMeHUMocmu 3akoHa OMa 8 ceA3u C
CcywecmeosaHuem A8seHUs C8epxnposooumocmul.
MepeyncnaTb OCHOBHbIE MOIOXKEHUS TEOPUN
3N1eKTPOHHO-AbIPOYHON NPOBOANMOCTHU
NnoaynpoBOAHUKOB.

MpuBOAUTL NPUMEPbI YNCTbIX MNOYNPOBOAHNKOB,
NoAYyNPOBOAHMKOB C OHOPHbLIMM M aKLENTOPHbIMM
npUMecamu.
SKcnepumeHmasnbHO uccnedosame 3a8UCUMOCMb
conpomusneHus nosynposooHUKO8 om
memnepamypbl U oceeuw,éHHocmu.
06BACHAMb Meoputro NMPosoouUMOCmuU p-n-repexood.
lMepe4ucname ocHoBHble cgolicmea p-n -nepexooa.
lMpumeHaMb Meopuro NPo8oOUMOCMU K OMUCAHUIO
pabomei duoda u mpaH3ucmopa. NMpneoauTb
NPUMepPbI UCMNO/Ib30BAHUA NONYNPOBOAHNKOBbIX
npubopos.

MepeyuncnsaTb YyCNOBUA CYLLECTBOBAHMA
3N1eKTPUYECKOro TOKa B Bakyyme. [pUMeHATb 3HaHUA
O CTPOEHMM BELLECTBA A5 ONUCAHUA ABNEHMUA
TEPMO3EKTPOHHOMN ammnccmmn. ONUCbIBATb NPUHLMN
OENCTBUA BaKYYMHOTO AM0A3, SNEKTPOHHO-y4eBOM
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TPY6KMN.
MpuBOAUTL NPUMEPDBI UCNOb30BAHNA BAKYYMHbIX
npubopos.

O6bACHATL MexaHn3m 06pa3oBaHMA CBOHOOAHbIX
3apAA0B B PaCTBOPAX M pacniaBax 3/1eKTPOIUTOB.
OnucbIBaTb 3aBUCMMOCTb COMPOTUBAEHMSA
3/1EKTPO/INTOB OT TEMMepPaTypbl. Teopemuyecku Ha
OCHOBAHUU 3HAHUU O cmpoeHuU sewecmaa
npedcKa3bieame xo00 Poyecca 3AeKmpoausad.
lMpusodume npumepsi U BOCPOU3800UMb
usuvecKue sKkcrnepumeHmsl, noomeeproarouue
gbi0esieHUe Ha 31eKMpPooax sew,ecmaa npu
MPOXo#OeHUU 3/1eKmpPUYecKo20 MOKa Yepes
3/1eKmpoaum. Ymo4Hame 2paHuybl NpUMeHUMocmu
3aKoHa OmMa 019 ONMUCAHUA NMPOXOHOEHUA
3/1eKMPUYECKO20 MOKQ Yepe3 3/1eKmposaumel.
MPUMeEHATb 3HAHWMA O CTPOEHUM BeL,ecTBa ANA
ONMCAHWUA ABNEHUA 3/1EKTPOAM3A.
CocmasnAame ypasHeHue, onucsisaroujee 3aKoH
anekmponu3a ®apades, 05159 KOHKpPeMHbIx cumyauudl.
Bolyucaame, ucnosns3ya cocmasneHHoe ypasHEHUE,
Heu38eCcmHbie 3HaYeHUs 8enUYUH.
MpnBOAMTL NPUMEPDLI UCMOIb30BAHMA 3NEKTPOIM3A.
O6BbACHATD MEXaHN3M 06pa30BaHUA CBOBOAHbIX
3apA40B B rasax.

MpUMeHATb 3HaHWUA O CTPOEHMUM BELLLECTBA A5
ONUCaHMA ABNEHNIN CAMOCTOATENBHOTO U
HEeCamoCTOATENIbHOIO Pa3pPAL0B.
PacnosHaBaTb, NPMBOAUTb NPUMEPDI, NEePEYnUCNATb
YC/I0BUA BOSHUKHOBEHMA CAaMOCTOATE/IbHOrO U
HEeCaMOCTOATENIbHOTO FA30BbIX Pa3pPAL0B, PA3INYHbIX
TUNOB ra3oBbIX Pa3pALOB.

MpuBOAMTL NPUMEPDLI UCNOb30BAHUA FAa30BbIX
pa3pAasos.
lMepeyucnams ocHogHble ceolicmea u obaacmu
MpUMeHeHUsA NaAa3msl.

Pabomameo 8 nape, epynne npu 8binosaHeHUU
uccnedosamesnbckux pabom, npu ocywecmsneHuu
meopemu4ecKux rnpedckazaHudl.
Haxoantb B nutepatype n MHTepHeTe nHpopmaumio
no 3agaHHon Teme. lMepepabaTbiBaTh,
aHa/M3MPOBATL U NPeACTaBAATb MUHPOPMaLMIO B
COOTBETCTBMM C MOCTAaBAEHHBIMW 33434aMM.
FOTOBUTb NPE3eHTaLMN U COOBLLEHNA NO U3YYEHHBIM
Temam (BO3MOXKHble TeMbl NPeaCcTaBaAEHbI B
y4yebHuke)

Pe3seps (4u)

11 Knacc (68 yacos)

OCHOBbI 3NIEKTPOAMHAMMKU (MPOAO/IMKEHME) (9 u)

MarHutHOe none
(5u4)

MarHuTHoe none.
MHAayKuKnA
MarHMTHOro nonA. Bektop
MarHUTHOM MHAYKUUN.
LelicTBne MarHMTHoOro
NnoJiA Ha NPOBOAHMUK C
TOKOM M ABUKYLLYHOCA
3apAXKEHHYI0 YacTuLy.
Cuna Amnepa. Cuna

[asaTb onpeaeneHne NOHATUN: MAarHUTHOE NOJE,
MHAOYKLUMA MAarHUTHOTO MOJA, BUXPEBOE NOJie, CMna
Amnepa, cuna JlopeHua, peppomarHeTuK, AOMeH,
Temnepatypa Kiopu, MazHUMHAA npoHUyaemocmes
sewecmsa.
[asaTb onpegeneHne eguHULbI MHOYKLUMN
MarHMTHOro nons.
MNepeyncnsaTb OCHOBHbIE CBOMCTBA MarHUTHOrO NoAs.

M306pa)'KaTb MarHMUTHbIE TMHUN NOCTOAHHOTO
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NopeHua.
MpaBnno NeBoM pyKu.
MarHuTHble CBOICTBA
BewecTtBa. MazHUMHaA
3anuce UHGopmayuu.
SnekmpousmepumersibHsie
npubopel.

JTabopaTtopHasa paborTa:
N3mepeHune cunbl
B3aMMOZAENCTBUA MarH1Ta
M KaTyLUKM C TOKOM.

MarHuTa, MarHUTHOM CTPeNKN N NPOBOAHNKA C TOKOM,

MarHuTa, NPAMOro NPOBOAHMKA C TOKOM, KaTYLUKM C
TOKOM.
Habntoaatb B3aMmMoaencTBME KaTYLWKM C TOKOM U

[EeNCTBUE MArHUTHOTO MOJIA Ha ABUNKYLLYHOCA
3apAMKEHHYO YacTuly.
dopmynmpoBaTb 3aKoH AMnepa, Ha3blBaTb rPaHULbI
ero NPUMeHNUMOCTMU.
Onpeaenatb HanpaBAeHUE TNHUIA UHAYKLUN
MarHMTHOro NOAA C NOMOLLbIO NpaBuNa bypaByKKa,
HanpaB/ieHWe BEKTOPOB CU/Ibl AMMepa U CUAbI
JlopeHua ¢ nomoLbio NpaBuaa NeBOM PYKM.
MpuUMeHsATb 3aKOH AMnepa 1 dopmyny Ana
BblYMC/IEHMA cUAbl JlTopeHLa Npu peLleHnn 3a4ay.
06BACHAMSb NPUHYUN pabomel YUKAOMPOHA U Mdacc-
cnekmpoezpada.
MepeyncnsaTb TUNbI BELLECTB MO MarHUTHbIM
CBOWCTBAM, Ha3blBaTb CBONCTBA AMa-, Napa-
dbeppomarHeT1KoB.
N3mepAaTb cny B3aMMOAENCTBUA KATYLIKM C TOKOM U
MarHuTa.
Uccnedosamb mazHumHsle ceolicmea mesn,
U320moesIeHHbIX U3 pa3HbIX Mamepuanos. PaboTaTb B
nape nNpu BbINOJIHEHUM NPAKTUYECKUX 3a4aHWN, B
nape u rpynne npu peleHnm 3agau.
O6vAcHAMb npuHyun delicmaus
anieKmpousmepumersbHbix npubopos,
2pOMKO2080pUMesA U 3neKkmpoosuzamers.
HaxoauTb B antepatype un NMHTepHeTe MHPopMaLmio O
BKNaze Amnepa, JlopeHua B U3yyeHMe MarHMTHOro
nons, pycckoro ¢usmka CtoneTosa B UcciesoBaHue
MarHUTHbIX CBOMCTB peppOMarHeTmKkos, o
NPUMEHEHNN 3aKOHa Amnepa, NPakTUYEeCKoM
NCNO/b30BaHUN AENCTBUA MAarHUTHOrO NOAA Ha
OBVKYLLMINCA 3apAag, 06 yCKOpUTENAX 31eMEeHTapHbIX
4acTuL, O BKNaAe POCCUMCKUX YYEHbIX B cO3aaHNe
YyCKOpUTEel aneMeHTapHbIX YacTuL, B TOM Yncne B
O6begMHEHHOM MHCTUTYTE AAEPHbIX NCCNea0BaHUM
(OUAN) B T. lybHE M Ha agpPOHHOM Konnaaepe B
LLEPHe; 06 ncnonb3oBaHun peppomarHeTMKoB, O
MarHMTHOM nose 3emau.
FOTOBUTb NPEe3eHTaLMMN U COOBLEHUA MO U3YYEHHbIM
Temam (BO3MOMKHbIe TeMbl NPeACTaB/IEHbI B
y4yebHuke).

dNeKTpoOMarHuTHa
A MHAYKUmA (4 4)

flBneHue

9NEeKTPOMArHUTHOMU
NHAYKUMWU. MarHUTHbIN
notok. lMpasnno JleHua.
3aKOH 3/1eKTPOMArHUTHOM
UHAOYKUMW.
SNeKTpoOMarHuTHoe none.
Buxpesoe anekmpuyecKoe
rone. MpaKTnyeckoe
npMMeHeHne 3aKOHa
3NEeKTPOMarHUTHOM

MHAYKUWN. BO3HUKHOBEHUE

[aBaTtb onpeaeneHne NoOHATUN: ABNEeHUEe
3/1eKTPOMArHUTHON MHAYKUUN, MAarHUTHbIN NOTOK,
34C MHAYKUUN, MHAYKTUBHOCTb, CamounHaykuua, 34C
CaMOUHAYKUNM.
PacnosHaBaTtb, BOCNPOU3BOANTb, HaboaAaThb
ABNEHME 3NEKTPOMArHUTHON MHAYKLUMN, MOKa3biBaTb
NPUYMHHO-CNEACTBEHHbIE CBA3M NPU HabAoAeHUM
aBneHunn. HabnogaTb U aHaNM3MPOBATb
3KCNEPUMEHTbI, AEMOHCTpUpYoWMe npasunno JleHua.
dopmynunposatb NpaBuno JleHua, 3aKOH
3/1eKTPOMArHUTHOM MHAYKLUMW, Ha3blBaTb FPaHMLbI
€ro NPUMeHUMOCTH.
UccnepoBaTb ABAEHME INEKTPOMArHUTHON MHAYKLUMN.

3/4C uHOyKyuu 8
osuMcyuuxca Mepevucnames ycaosus, npu KOMopsIX 803HUKaem
MPOBOOHUKAX. UHOYKUUOHHbIU MOK 8 3aMKHYMOM KOHMYype,
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fABneHne camonHAOYyKUMH.
MHOYKTUBHOCTD.
DHeprua marHUTHOro nNonA
TOKa. JHepeusa
31eKMPOMA2HUMHO20
nons.

JTabopaTtopHasa paborTa:
WUccnepoBaHue saBnexHun
3/1EKTPOMArHUTHOM
NHAYKUMK,

KoHcmpyupoeaHue:
KoHcmpyupoeaHue
anekmpodsuzameris.

Kamyuwke. Onpedename posb Hesne3Ho20
cepdeyHUKa 8 KamywkKe. 30bpaxcames epagudecKu
B8HeWwHee U UHOYKYUOHHOe Md2HUMHbIe ro/if.
Onpedename HanpasneHue UHOYKYUOHHO20 MOKdA 8
KOHKpemHoU cumyayuu.

O6bACHATL BO3HMKHOBEHME BUXPEBOTO
3IEKTPUYECKOTro NONA N 3IEKTPOMArHUTHOrO NoAA.
Onucsieame npouyecc 803HUKHogeHUA 3C UHOyKyuu
8 08UMCYULUXCA MPOBOOHUKAX.
Mpedcmasname npuHyun delicmeus
371eKMpPo2eHepamopa U 31eKmpoouUHAMUYECKO20
MUKpPOGOHQ.

PaboTaTb B Nnape 1 rpynne nNpu BbINOJHEHUN
NPaKTUYECKUX 3a4aHUN, NAHNPOBATb SKCNEPUMEHT.
MepeuncnaTe NPUMepbl UCNOb30BaHMA ABEHUA
3/IEKTPOMArHUTHOM MHAYKUMN.
PacnosHaBaTb, BOCNPOU3BOAUTb, HabatoaaTb
ABNEHNE CAaMOUHAYKLMKN, NOKA3bIBaTb NPUYMHHO-
CNnepcTBeHHble CBA3U NPU HabNOAEHUM ABNEHUA.
dopmynnpoBaTb 3aKOH CAMOMHAYKLUM, HAa3blBaTb
rPaHuLbl €ro NPUMEHUMOCTMU.
MpoBOAUTL AHANOTUIO MEXKAY CAMOUHAYKUMNEN U
WHEPTHOCTbIO.

Onpenenatb 3aBUCMMOCTb MHAYKTUBHOCTU KaTYLUKK
OT €€ A/INHbI U NAOoWaAN BUTKOB.
OnpepenaTb B KOHKPETHOM CUTYaLLMM 3HAYEHUA:
MarHuMTHoro notoka, 34C nHaykumn, 34C uHOyKyuu 8
dsuxcyuyuxca nposodHuxkax, 3AC camonHAYKLNMK,
WHAYKTUBHOCTb, I3HEpPaUIo 3/1eKMpPoMaz2HUMHO20
noss.

HaxoauTb B antepatype n UHTepHeTe nHPopmaLmnio
06 UCTOPUM OTKPLITUA ABNEHUA SINEKTPOMArHUTHOM
WHAYKLUMW, O BKNAZE B U3yYEHWNE 3TOro ABNEHUA
poccuinckoro ¢pusmka 3. X. JleHua, o bopbbe ¢
NPOABAEHUAMM SNEKTPOMATHUTHOM MHAYKUUMN U eé
MCNO/Ib30BaHNM B NPOMbILLIEHHOCTU. [OTOBUTD
npeseHTaunm 1 coobLLeHNA MO N3YYEHHBbIM TEMAM
(BO3MOKHbIE TEMbI NPEACTaBAEHbI B y4EOHUKE).

KONIEBAHWUA U BOJIHbI (16 u)

MexaHunuyeckue
KonebaHua (3 u)

MexaHn4yeckune KonebaHus.
CsobogHble KonebaHuA.
MaTemaTnyeckmin n
NPYXUHHbIA MAaATHUKMN.
MpeBpaweHua
3Heprum npu KonebaHmax.
Amnantyga, nepuoga,
yacToTa, $asa KonebaHuii.
BbIHY*KAeHHble KonebaHus,
pe3oHaHC.

NabopatopHan paborTa:
OnpeaeneHne yckopeHun
cBO6OAHOroO NaeHMA Npu

NMOMOLLM MaATHMKa.

UccnepoBaHue:
Mpwu 3aTyxaHum KonebaHumn
amnauTyga obpatHo
NponopLMOHaabHa

[aBaTb onpeaeneHne NoHATUN: KonebaHus,
KonebaTenbHasa cuctema, MexaHndeckue KosnebaHus,
rapMoHuyeckme Konebanusa, ceobogHble KonebaHus,
3aTyxatolme KonebaHusa, BbIHYKAEHHble KonebaHus,
pPEe30HaHC, CMeLLeHNe, amnanTyaa, nepmoa, 4actoTa,

cobcTBEHHan YacToTa, dasa.
HasbiBaTb ycN0BUA BO3HMKHOBEHMA KOiebaHWiA.
MpuBOAUTL NPUMEPDLI KoslebaTeNbHbIX CUCTEM.
OnucbiBaTb MOAENN KNPYKUHHBIA MAATHUKY,
«MATEMATUYECKUA MAATHUKY.
MepeuncnaTtb BUAbI KONebaTenbHOro ABUMKEHUS, UX
CBOICTBa.

PacnosHaBaTb, BOCNPOU3BOANTb, HabatoaaTb
rapmoHuyeckune konebaHus, ceoboaHble KonebaHus,
3aTyxatowme KonebaHus, BbIHYKAEHHble KonebaHus,

pe3oHaHC.

MepeuncnaTte cnocobbl nonyvyeHmna cBo6OAHbLIX U
BbIHYXXAEHHbIX MEXaHUYeCKNX KonebaHui.
CocTaBnATb ypaBHEHNE MEXaHUYECKUX KonebaHui,
3anuncbiBaTb ero peweHune. Onpeaensts No
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BPEMEHMU.

YPaBHEHWIO KoNebaTeNbHOro ABUMKEHMA NapameTpbl
KonebaHuii.
MpeacTaBnaTb rpadprMyYEcKkn 3aBUCUMOCTb CMELLEHUS,
CKOPOCTU U YCKOPEHMA OT BpeMeHU Npu KonebaHuax
MaTEMaTUUYECKOTO U NPYKNUHHOTO MaaTHUKOB.
Onpeaenatb No rpaduKy XxapakTepucTUKM
KonebaHuin: amnanTyay, NeEPUOL M YacToTy.
N306paxcame epaguyecKu 3a8UCUMOCMb
amnaumyoObl 8bIHyHOEHHbIX KonebaHuli om
yacmomeol 8bIHyx#c0arowell cunbl. AHAAU3UPOBAMb
usmeHeHUe OGHHO20 2pahuKa npu U3MeHeHuUU
mpeHus 8 cucmeme.

BbluMCNATL B KOHKPETHbIX CUTYaLMAX 3HAaYEeHUA
nepuoga konebaHMn maTeMaTUYeCcKoro uam
NPYXUHHOTO MaaTHUKA, SHEPTUN MasTHUKa.

O6bACHATb NpeBpPaLLEHMA SHEPTMKN NPU KonebaHnax
MaTEMaTUUYECKOro MaATHMKA U rpy3a Ha MPYKUHE.
Uccnedosame 3a8ucumocme rnepuoda KosnebaHull

mMamemMamu4yecKkoz2o MAsmMHUKAG om €20 0/1UHbI,
maccel u amnaumyosi KonebaHuli. Uccnedosame
3a8ucumocme rnepuoda KoaebaHull epy3a Ha

MpyM#uHe om Maccel 2py3a U HECMKOCMU MPYXHUHbI.
PaboTaTb B nape 1 rpynne npu peweHnn 3agay 1

BbINO/IHEHUM NPAKTUYECKUX 3a4aHUN, UCCNen0BaHUN,
NAaHMPOBATb 3KCNEPUMEHT. BecTn aucKyccuio Ha

TeMy «Po/ib pe30HaHca B TEXHUKE U BbITy».
HaxoauTb B antepatype n UHTepHeTe MHbopmaumto
06 MCNoNb30BaHMN MEXaHMYECKMX KonebaHui B
npubopax reonoropasBesKku, 4acax, Kayenax, Apyrux

YCTPOMCTBAxX, 06 NCNO/Ib30BAaHUUN B TEXHUKE U MY3blKe

pe3oHaHca 1 o 6opbbe ¢ HUM.

[OTOBUTb NPE3EHTaLMN U COOBLLEHMA NO U3YYEHHbIM

Temam (BO3MOMKHble TeMbl NPeACTaB/EeHbI B

yuyebHuke).
Pewatb 3agaun. KOHTpOAMpOBaThb pelleHme 3a4a4
CaMMM M APYTMMW YHaLMMUCA.

DNEeKTPOMarHUTHbI
e KonebaHua (6 u)

DNeKTPOMarHUTHble
KonebaHus.
KonebaTenbHblii KOHTYP.
CsobogHble
3NEeKTPOMArHUTHblE
KonebaHus.
AsmokonebaHus.
BoiHy»#cOeHHble
3/1eKMpPoMaz2HUMHble
KonebaHus.
MNepemeHHbIN TOK.
KoHdeHcamop u kKamywkKa
8 uenu rnepemeHHo20
moKa. Pe30HaHC 8 yenu
nepemeHH020 MoKa.
AnemeHmapHas meopus
mpaHcgopmamopa.
lMpouszsodcmeo, nepedaya

u nompebneHue
aneKkmpu4vecKol sHepauu.

KoHcmpyuposaHue:

KoHcmpyuposaHue

[aBaTtb onpeseneHne NOHATUI: SNEKTPOMArHUTHbIE
KonebaHus, konebaTenbHbI KOHTYpP, CBOOOAHbIE
3NEeKTPOMarHuUTHble KonebaHusa, aemokonebaHus,
asmokosnebamesibHAA CUCMEMa, BbIHYKAEHHble

3/1eKTPOMarHuTHble KonebaHuaA, nepemeHHbIN
3NEKTPUYECKUN TOK, aKTUBHOE COMPOTUBIEHUE,
UHOYKMuBHoe conpomueneHue, EMKOCMHoe
conpomuseseHue, rnosiHoe cornpomusseHue yenu
rnepemeHHO20 MOKQ, [eNCTBYOWee 3Ha4YeHMe Cusbl
TOKa, AeNCTBYIOLW,Ee 3HAYEHNE HaNpPAXKeHUs,

TpaHchopmaTop, KoadPuuneHT TpaHchopmaLun.

MN306parkaTb CXemy KosiebaTesibHOro KOHTypa U
OnNuMCbIBaTb NPUHLMM ero paboTbl.
PacnosHaBaTb, BOCNPOU3BOAUTb, HabatoaaTb
cBob6OAHbIE 3/1eKTPOMArHUTHbIEe KonebaHus,
8bIHYOEHHbIE 3/1eKMPOMA2HUMHbIE KOaAebaHus,
PEe30HAHC 8 Uernu nepemeHHO20 MOoKa.
AHann3npoBaTb NpeBpaLLEeHNA SHEPTUN B
KonebateNbHOM KOHType Npu 3NEKTPOMArHUTHbIX
KonebaHmsx.

MNpepncTaBnaTb B BUAE rpaduKoB 3aBUCUMOCTb

3NEeKTPUYECKOro 3apaaa, CUAbl TOKA U HANPAXKEHUA OT

BPeMeHM Npu cBOOOAHbBIX 9NEKTPOMArHUTHbIX
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mpaHcgopmamopa.

konebaHuax. Onpenenatb nNo rpaduKky KonebaHum
XapPaKTEPUCTUKM: aMNANUTYAY, NepUoS U YacToTy.
lMposodume aHano2ur0 Mexdy MexaHu4ecKumu u
3/1eKMPOMA2HUMHbIMU KOebaHUAaMU.
3anucbiBaTb popmyny TomcoHa. Bblumcnartb ¢
nomoLbio opmynbl TOMCOHa NEPUOL MU YACTOTY
cBOBOAHbIX 3/1EKTPOMArHUTHbIX KonebaHuM.
OnpepenaTb Nnepmog, 4acToTy, amnanTyay
KonebaHU B KOHKPETHbIX CUTYauuax. Mcciredosame
3/1eKMPOMazHUMHble KonebaHuUs.
Mepeyucnames ceolicmea asmokonebaHul,
asmokonebamesnosHol cucmemeol. [Tpusodums
npumepsl asmokosnebamesbHbIX cucmem,
ucrosnb308aHUA aemokonebaHudl.
O6bACHATDL NPUHLMM NONYYEHNA NEPEMEHHOIO TOKa,
YCTPOICTBO reHepaTopa NepemeHHOro ToKa.
Ha3biBaTb 0COBEHHOCTM NepemMeHHOro
3NEKTPUYECKOro TOKA Ha Y4acTKe Lenu ¢ pe3ncTopom.
Ha3selieame ocobeHHocMu nepemeHHo20
3/1eKMpPUYEeCcKo20 MOKa Ha y4acmeke yenu ¢
KOHOeHCamopom.

Ha3zblieame ocobeHHocmu nepemeHHo20
3/1eKMpPUYEeCcKo20 MOKa Ha y4acmeke yenu ¢
Kamyuwkol UHOyKmugHocmu.
3anucbiBaTb 3aKoH OmMa gna uenu nepemeHHOro Toka.
HaxoauTb 3Ha4yeHMA cunbl TOKA, HANPAXKEHUA,
aKTMBHOrO CONPOTUBNEHUA, UHOYKMUBHO20
conpomusneHus, EMKOCMHO20 CONPOMUB/eHUs,
M0/IH020 CONMPOMUB/AEeHUSA LEenu NepemeHHOro Toka B
KOHKPETHbIX CUTyaLMAX.

BbluMCNATL 3HAYEHUA MOLLLHOCTM, BblAENAOLLENCA B
Lenu nepemMeHHOro ToKa, 4enCTByoLmMe 3HaYEeHNA
TOKa M HanpsaXeHus.

Ha3bieame ycnosus 803HUKHOBEHUA PEe30HAHCA 8
yenu nepemeHHo20 MoKa.

OnucbiBaTb YCTPOMCTBO, MPUHLMN AENCTBMA U
npumeHeHne TpaHchopmaTopa.
Boiyucname KoaghpuyueHm mpaHcgopmayuu 8
KOHKPEeMmMHbIX CUmyayusx.

Haxoantb B nutepatype n MHTepHeTe MHPopmaumio o
noay4yeHumn, nepesaye n UCcnosib30BaHUM
nepemeHHOro Toka, 06 UcTopmm co3gaHma un
NPUMeHeHUN TPAaHCHOPMATOPOB, UCM0Mb308AHUU
pe30HAaHCa 8 yernu nepemeHHo20 moka u o bopsbe ¢
HUM, ycnexax u npobaemax 3/1eKTPOIHEPreTUKN.
Cocmasnames cxemol npeobpa3osaHusa sHepauu Ha
T3 u I'3C, a makxce cxemy nepedaqu u
nompebaeHuA 31eKMpPO3HEpP2UU, HAa3blBaTb OCHOBHbIX
notpebutenei anekTposHepruu. lMepeyucaame
MPUYUHbLI MoMepsb 3HepauuU U 803MOXHOCMU ONA
rosobiweHuUs aghgpekmusHocmu eé Uucrnonb308aHUS.
Bectn gucKyccmio o Nosib3e 1 Bpeae 3N1eKTPOCTAHLUMUMI,
apryMeHTMpOBaTb CBOO NO3ULNIO, YMETb
BbIC/IYLUMBATb MHEHME APYIMX Y4aCTHUKOB.
FoOTOBUTb Npe3eHTaLmMn 1 coobLeHNA NO N3yYeHHbIM
Temam (BO3MOXKHble TEMbl NpeaCcTaBAEHbI B
y4ebHuKe).

MexaHunuyeckue
BOJIHbI

MexaHunyeckune BO/HbI.
MNonepeyHble n

[aBaTb onpegeneHne NOHATUIA: MexaHU4YecKas
BOJIHA, MonepeyHan Bo/aHa, NPOA0/ibHasA BOHA,
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(34)

NPOAO/IbHbIE BOJHbI.
DHeprua BOJHbI.
NHmepgepeHyua u
Juchpakyus 80/IH.
3BYKOBbIE BOJIHbI.

CKOPOCTb BOJIHbI, A/IMHA BO/HbI, $a3a BOJIHbI,
M/70CKAA 80/1HA, B0/IHOBAA 108EPXHOCMb, hPOHM
80/1HbI, /1y4, 3BYKOBas BOJIHA, TPOMKOCTb 3BYKa,
BbICOTa TOHA, TeMbp, OTParKeHue, NpesloMIEHNE,
nornouweHune, HTepdepeHumn, oupdpakyus,
noAsApuU3ayUA MeXaHUYECKMX BOJTH, KOTEPEHTHbIE
MCTOYHMKM, CTOAYAA BOJIHA, aKYCTUUYECKUIA PE30HaHC,
N/JI0OCKOMNONAPMU30BaHHanA BOJIHA.
MepeuyncnaTb CBOMCTBA MEXAaHNYECKUX BOH.
PacnosHaBaTb, BOCNpPOU3BOAMTb, HabaoAaTb
MeXaHW4YeCKne BOJIHbI, NONepeYHble BOJHbI,
NPOAO0/bHbIE BO/HbI, OTPA*KEHUE, NPEeNOMIEHNE,
nornouweHne, nHTepdepeHumto, OUppPaKyuro u
MoAAPU3AUUK MEXaHUYECKUX BOIH. Ha3biBaTb
XapPaKTePUCTUKM BOJIH: CKOPOCTb, YacCToTa, A/INHA
BOJIHbI, pa3HOCTb $a3. OnpenenaTb B KOHKPETHbIX
CUTYaLMAX CKOPOCTU, YaCTOTbl, A/INHbI BOJHbI,
pasHoCTU ¢as BOJH.
3anucelieams U cocmasnamMe 8 KOHKPEeMHbIX
cumyayusx ypasHeHue 2apmoHuYeckoll bezywel
80/1HbI.
HaxoauTb B nntepaTtype n MHTEepHeTe MHOPMaLMIO O
BO3bOYXKAeHUU, Nnepenaye U NCNOb30BaHMM 3BYKOBbIX
BOJIH, 06 MCNO/1b30BaHUM Pe30HaHCa 3BYKOBbIX BOJIH
B My3blKe U TEXHUKE.

BecTn AncKyccuio o Nonb3e n Bpeae BO34eNCTBUA Ha
YyenoBeKa 3BYKOBbIX BOJIH, apryMeHTUPOBaTb CBOIO
NO3ULMIO, YMETb BbICAYLIMBATb MHEHWNE APYIrUX
YYaCTHUKOB.

FOTOBUTb NpPe3eHTaLMn U COOBLLEHUA NO U3YYEHHbIM
Temam (BO3MOXKHble TEMbI NpeaCcTaBAEHbI B
yuyebHuke).

DNEeKTPOMarHUTHbI
€ BOJIHbI (4 4)

INeKTpoMarHuTHoe none.
INeKTPOMArHUTHbIE BO/IHbI.
BuxpeBoe anekTpuyeckoe
none. Ceolicmea
3/1eKMPOMA2HUMHbIX BOJIH.
[AdunanasoHobl
3N1EeKTPOMArHUTHbIX
N3NYYEHUN N NX
npakTuyeckoe
NPUMEHEHMe.
MpuHyunel paduocseasu u
mesnesudeHuUs.

[aBaTb onpeneneHne NOHATUIA: S1EKTPOMArHMTHOE
noJsie, BUXPEBOE 3NEKTPUYECKOE none,
3N1E€KTPOMarHUTHbIE BOJIHbI, CKOPOCTb BOJIHbI, A/IMHA
BO/IHbI, $a3a BOJIHbI, BOIHOBaA NOBEPXHOCTb, GPOHT
BOJIHbI, Iy4, NJIOTHOCTb NOTOKA U3/1ly4eHMA, TOYEYHbIN
WCTOYHMK U3NYYEHUSA, OTPAXKEHME, NPENOMNEHNE,
nornouweHue, nHtepdepeHuma, gudpaxkums,
NOMNepeyYHOCTb, NOAAPU3ALMA SNEKTPOMATHUTHbIX
BOJIH, PagMOCBA3b, PaANOIOKALLMA, AMMNUTYAHAA
MoAaynsauma, aeTektmposaHue. O6bACHATb
B3aMMOCBA3b NEPEMEHHbIX 3/IEKTPUYECKOTO U
MarHuMTHoro nonei. Pucosatb cxemy
pacnpocTpaHeHUA 3/1eKTPOMArHUTHOM BOJIHbI.
MepeuncnaTb CBOMCTBA U XapPaKTEPUCTUKHN
3/1€KTPOMArHUTHbIX BOJIH.
O6vACHAMSb NPoyeccbl 8 OMKPLIMOM
KonebamesnibHOM KOHMYype, NPUHYUM U3ny4yeHusa u
peaucmpayuu 31eKmpoMa2HUMHbIX 80/1H.
Pacno3HaBaTb, HabAOAATb SNEKTPOMATrHUTHbIE
BOJIHbI, U3Nly4eHME, NPUEM, OTPaXKeHUe,
npenomneHune, NornoweHne, nHTepdepeHLmio,
AN PAKLMIO M MONAPU3ALMIO SNEKTPOMATHUTHBIX
BOJIH.
BbluMCNATL B KOHKPETHbIX CUTYaLMAX 3HAYEHUA
XapPaKTEPUCTUK BOJIH: CKOPOCTU, YaCTOTbl, A/IMHbI
BOJIHbI, pa3HOCTU a3, esybuHy paduonokayuu.

CpGBHUGGmb MexXaHU4YecKue U as1ieKmpomacHUmHeoie
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80/1HbI.
O6BACHAMb NPUHYUMLI PaduUoCcea3u U mesesudeHUus.
Ob6vACHAMb NPUHYUMNbLI OCywecmasneHus npoyeccos
MOoOynayuu u 0emekmuposaHus. M3obpaxcams
MPUHYUNUAabHble cxemol paduonepedamyuxka u
paduonpuémHuka. Ocywecmenams paduonepedayy
u paduonpuém. O6bACHAMb NPUHYUNbI Nepeda4vu
u3zobpaxceHua mesaenepedamMyuKkoM U NPUHYUMbI
npuéma uszobpaxiceHUs mesnesu3opPoM.
NccnenoBaTb CBOMCTBA 31€KTPOMArHUTHbIX BOJH C
nomoLubio MobunbHoro TenedpoHa. HasbiBaTtb 1
onucbiBaTb COBPEMEHHbIe CpeaCcTBa CBA3M.
Bbigenatb ponb A.C. lTonosa B U3yyeHumn
3NEeKTPOMArHUTHbIX BOJIH U CO34aHUN PaanNOCBA3M.
OTHOCKTBCA C yBaXKEHNEM K YYEHDBIM U UX OTKPbITUAM.
O60CHOBbIBaTb Ba*KHOCTb OTKPbITUA
3N1EeKTPOMArHUTHbIX BOJIH AN1A PA3BUTUA HAYKW.
Haxoautb B nutepatype u MHTepHeTe nHpopmaumio,
NO3BONAOLLYIO OTBETUTb Ha NOCTAB/IEHHbIE BONPOCHI
no Teme.
PaboTaTtb B nape 1 rpynne npu pelweHnn 3aga4 u
BbINO/IHEHUM NPAKTUYECKUX 3a4aHMN. Haxodumeb 8
aumepamype u IHmepHeme UHEOPMAYUIO O
80306yxc0eHuUU, nepedaye U UCMNOAb308GHUU
3/1eKMPOMA2HUMHbIX 80s1H, 06 onbimax lepya u ux
3Ha4YeHuu.
BecTu gnckyccuio o Nosib3e U Bpeae UCMo/ib30BaHUA
4e/I0BEKOM 3/IEKTPOMArHUTHbIX BOJIH,
apryMeHTMpPOBaTb CBOO NO3ULNIO, YMETb
BbIC/YLUMBATb MHEHME APYIMX Y4aCTHUKOB. [OTOBUTb
npeseHTaunmn n coobLLeHma No N3y4eHHbIM TeMaM
(BO3MOMKHbIE TEMbI NPEACTAB/IEHDI B YYEOHUKE).

ONTUKA (13 u)

CBeToBbI€ BOJIHbI.
FeomeTtpuyeckasa u
BOJIHOBasA ONTUKA
(11 4)

FeomeTpuyeckas onTuKa.
MpsamonuHelriHoe

O4HOPOAHOW cpeae.
3aKOHbI OTPaXKeHNA n
npenomneHuna ceeta.
NMonHoe oTparkeHue.
OnTnyeckune npnbopsl.

CKopocTb cBeTa.
NHTepdepeHUma ceeTa.
KorepeHTHOCTb BOJH.
Ondpakums ceeta.
MNonapusauna ceeta.
Oucnepcus ceeta.
MpaKkTnyeckoe
npumeHeHue
3/IEKTPOMArHUTHBbIX
WU3Ny4YEeHUN.

1. OnpepenexHuve

cpesbl.

pacnpoCTpaHeHUEe CBETA B

BonHoBble cBOMCTBA CBETA.

NabopaTtopHble paboTbl:
nokasaTesna NpenoMAeHUs

2. U3mepeHune pokycHoro

[aBaTtb onpeaeneHne NOHATUI: CBET,
reomeTpuyecKas onTmKa, CBETOBOM N1yd, CKOPOCTb
CBEeTa, OTPa)KeHne CBeTa, NpesioMIeHMe CBeTa,

NOMIHOE OTParKeHWe CBeTa, Yroa NageHus, yron
OTparkeHuA, yron NpenomMieHnsa, OTHOCUTE/IbHbIM
nokasaTenb NpenomaeHusa, abCcontoTHbIN NoKasaTenb

npenomneHus, InH3a, PoKycHoe
paccToAHWME NINH3bI, ONTUYECKAA CUNA INH3bI,
aucnepcus ceeTa, UHTepdepeHuUns ceeTa, andpakuma
cseTa, AMdpaKLMOHHAn pelwéTKa, Noaapmusauma
CBETa, eCTECTBEHHbIM CBET, NJI0CKOMNONAPU30BAHHbIM
cBerT.
OnucbiBaTb METOAbI USMEPEHUS CKOPOCTU CBETA.
MepeyncnsaTb CBOMCTBA CBETOBbIX BOJIH.
Pacno3sHaBaTb, BOCNPON3BOAUTL, HabaoAaTbL
pacnpocTpaHeHWe CBETOBbIX BOJIH, OTPaXKeHWe,
npenomaeHue, NOrnoweHne, AUCcNepcuto,
nHTepdpepeHLmio, AudpPaKLMIO U NONAPU3ALUIO
CBETOBbIX BOJIH.
®opmynnpoBaTb NpUHLNN MOMreHca, 3aKoHbI
OTPaXKeHMA N NPENOMNEHUA CBETA, FPAHULbI UX
NPUMEHUMOCTMW.
CTpouTb X04, y4a B NNIOCKOMApanieNbHON NAacTUHE,
TPEeyronbHoOM Npuame, NOBOPOTHOM NpPU3Me,
obopaumBatoLeit npnusme, TOHKOMN NNH3E.

paccToAaHMA cobupatowen u

CTpouTb M306parkeHne npegmeTa B NJI0CKOM
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pacceusaroujeli NNH3.
3. OnpegenerHune gnunHebl
CBETOBOW BOJIHbI.

4. OyeHKa
UHGOpMAyUOHHOU
EMKOoCMU KoMnakm-o0ucKa

(CD).

UccnepoBaHuA:

1. ccheposaHue

3aBMCMMOCTM Yrna

npesomMmaeHna ot yrna
nageHuA.

2. NiccnepoBaHune
3aBUCUMOCTU PACCTOAHMUA
OT IMH3bI 4,0 U306paXKeHns
OT PacCTOAHMA OT IMH3bI 40
npeamera.

MposepKa runotes:

1. Yron npenomneHusa
NPAMO NPONOPLUOHANEH
yrny nanexHus.

2. Mpu naomHom
CAOMCeHuUU 08yX /IUH3
onmu4eckue cusbl
CK/1a0bI18AOMCH.

KoHcTpymnpoBaHue moaenm
Tesieckora, MMKpPOCKona.

3epKasie, B TOHKOW InH3e.
MNepeuncnsatb BUAbI IMH3, UX OCHOBHbIE

XapaKTEPUCTUKN — ONTUYECKUI LLEHTP, FNaBHaA
onTMYecKas ocb, POKYC, ONTMYECKAA CUNa.

OnpepnenaTb B KOHKPETHOM CUTYaLLUMM 3HAYEHUA YINa
nageHua, yrna oTpaxeHusa, yrna npesioMaeHus,

OTHOCUTENbHOIO NOKAa3aTeNa NPeNoMNEHNS,
abcoNtoTHOro NoKasaTtena NPesioMIeHMA, CKOPOCTH
cBeTa B cpege, POKYCHOro paccTofHUA, ONTUYECKOM

CWANbl INH3bI, YBEIMYEHWUA NINH3bI, NeprMoaa

ONOPAKLMOHHOM

PELETKM, NOJIOKEHUA NHTepdEepPEHLNOHHbIX U

ANPPAKUMOHHBIX MAaKCUMYMOB Y MMHUMYMOB.
3anucbiBaTb GOPMYNy TOHKOM IUH3bI, PAaCCYUTbLIBATD B
KOHKPETHbIX CUTYaUMAX C €€ NOMOLLbI HEM3BECTHbIE

BE/IMYNHDI.
O6bACHATb NPUHLMN KOPPEKLUNM 3PEHUA C MOMOLLbIO
OYKOB.
JKCnepMMeHTaIbHO oNpeaenATb NoKasaTenb
npenomneHusa cpeabl, POKycHOe paccToaHue
cobupatoweii n pacceusarowseli NNH3, JANHY
CBETOBOM BO/IHbI C MOMOLLBIO AUPPAKLUMOHHON
PEeLWETKM, oyeHU8amo UHGPOPMAUUOHHYH EMKOCMb
Kommnakm-oucka (CD).
Mepeyucnams obaacmu npumeHeHUsA

UHmMepgepeHyuu ceema, Oughpakyuu ceema,

noasapu3ayuu ceema.

NccnepoBaTb 3aBUCMMOCTDb Yraa NPenoMAeHNs OT
yria nafeHus, 3aBUCUMOCTb PACCTOAHUA OT IMH3bI 4,0
N306pa*KeHns OT PacCTOAHMUA OT IMH3bI A0 NpeaMeTa.

MpoBepATb rMNoTe3bl: Yro/ NPesioMAEHNA NPAMO
NPONOPUMOHANEH yriay NageHua, npu naomHom
CA0HCeHUU 08YX AIUH3 onmu4ecKue Cusbl
CK/1a0bI18AOMCH.
KoHcTpyupoBaTb mogenu Teneckona n/mnm
MMUKpOCKonNa.

PaboTaTb B nape 1 rpynne nNpu BblINOAHEHUU
NPaKTUYECKUX 3aZ,aHUI, BbIABUMKEHUN TUNOTES,
pa3paboTke MeToA0B NPOBEPKM FMMNOTES.
lMnaHuposame desamenbHOCMb 10 8bIMOAHEHUIO U
8bIM10/IHAMb UCC1e008AHUA 308UCUMOCMU MeX Oy
busuYecKUMU 8eAUYUHAMU, IKCepUMeHMAasnbHYHo
rnposepkKy 2urnomes3eol.

Haxoantb B "MTepatype n MHTepHeTe MHPopmaumio o
6uorpaduax U. HotoToHa, X. MNoireHca, T. OHra, O.
PpeHens, 06 Ux HaydHbIx paboTax, 0 3HaYEHUN NX

paboT ANnA COBPEeMEHHOM HayKu.
BbiCKa3biBaTb CBOE MHEHME O 3HAYEHUMN HaYYHbIX
OTKpbITMI 1 paboT no ontuke W. HbloToHa, X.

MolreHca, T. FOHra, O. ®peHena. BocnpuHUmaTts,

aHanun3upoBaTb, NepepabaTtbiBaTb M NPeAbABAATb

MHPopMaLMIO B COOTBETCTBMU C NOCTaB/IE€HHbIMM

3a4a4amu.

BblaenATb OCHOBHbIE NMONOXKEHNA KOPNYCKYNAPHOM U

BO/IHOBOM TeOpUI CBETA. YYacTBOBaTb B 06CYKAEHUM
3TUX TEOPUI U COBPEMEHHbIX B3F1A40B Ha NpMpoay

cBeTa.
YKkasslieame 2paHuuybl NpuMeHUMocmu
2eomempu4eckoli onmuku.
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FOTOBUTb NPE3eHTALLMMN U COOBLLEHNS MO U3YYEHHBIM
TemMam (BO3MOXKHble TeEMbl NpeaCcTaBNAEHbI B
y4ebHuKe).

U3nyuyeHue n
CMNeKTpbI
(24)

Buabl nsanyyeHmi.
NcTouHmKM cBeTa.
CnekTpbl. CnekTpanbHbIn
aHanus.
Tennosoe usnyyeHue.
PacnpedeneHue sHepauu 8
cnekmpe abcontomHo
YépHo20 mena.
LLIKana aneKTpoMarHUTHbIX
BOJIH.
HabntogeHne cnekTpos.

[aBaTtb onpeseneHne NOHATUI: TeNN0BOE
U3ay4yeHue, 3NeKTPOSIIOMUHECLLEHLMA,
KaTOAONOMUHECLEHLUMA, XEMUTIOMUHECLLEHLLUSA,
doToNOMUHECLEHUMA, Cr/A0WHOU crnekmp,
AuHelYyamell cnekmp, nosnocameiti cnekmp, crekmp
Mo2/10WeHUsA, CeKmpasbHbIl aHanU3.
MepeuncnaTb BUAbI CNEKTPOB. Pacno3HaBaTb,
socrnpou3sodume, HabnoAaTb CNIOWHOM CNEKTP,
JNINHENYaTbIM CNEKTP, NONOCATbIMA CNEKTP, CNEKTP
N3Ny4EHMA U NOTNIOLLEHUA.
N306paxcame, 06bACHAMb U GHAAU3UPOBAMb
Kpusyto 3agucumocmu pacrnpedesneHus s3Hepauu 8
cnekmpe abcosnomHo YépHo20 mena.
MepeuncnaTb BUAbI SNEKTPOMATHUTHBIX U3/TYHEHWUA,
NX NCTOYHWUKM, CBOMCTBA, MPUMEHEHME.
Mcnonb30BaThb WKany 3N1eKTPOMArHUTHbIX BOJH.
CpaBHMBATb CBOMCTBA 3N1EKTPOMArHUTHbLIX BOJIH
pa3HbIX AMaNa30HOB.

OCHOBbI CMELMA/IBHOWN T

EOPUN OTHOCUTE/IbHOCTMU (3 u)

CBeTOBbIEe KBAHTbI
(54)

lpu4uHsl noasneHus CTO.
MNoctynatbl CTO:
WHBAPWAHTHOCTb MOAYNA
CKOPOCTU CBETA B BaKyyme,
NPUHLUMMN OTHOCUTENIbHOCTH
ONHWTENHa.
lMpocmpaHcmeo u spems 8
crneyuanbHol meopuu
omHocumesnsHocmu.
IHepa2uA u umnysnsc
c80b600HoUl yacmuuyebl.
CBA3b Mmacchbl 1 3HEpPrum
cBOOOHOM YacTULblI.
DHeprma nokos.

[aBaTtb onpeaeneHme NOHATUI: cobbITME, NOCTY AT,
COBCTBEHHAA UHEpPLUMaNbHaA CUCTEMA OTCYETA,
cobcTBEHHOE Bpems, COGCTBEHHaA A/IMHa Tesla, Macca

NMOKOA, MHBAPWAHT, SHEPrnsa NOKos.
06BACHAMb NpomusopeYvus Mexoy KnaccudyecKol
mexaHukol u anekmpoduHamurxoli Makceenna u

npu4uHsl noasaeHusa CTO.
dopmynmposatb noctynatel CTO.
dopmynunposatb BbiBOAbI M3 noctynatos CTO u
06bACHAMb penamusucmcKue sgpcheKmel
COKpaw,eHuUa pasmepos mesna u 3aMmeoneHus
spemMeHU Mex 0y 08yMsA cobbIMuUAMU C MOYKU 3peHus
dsuxcywelica cucmemol omc4éma. AHaNM3MpPOBaTb
bopmyny pensiTUBUCTCKOrO 3aKOHA CNOXKEHUSA
CKOpoCTen.
lMposodume mebicaeHHble SKCriepumeHmMbol,
noomeepxcoarowjue nocmysnamsi CTO u ux
cnedcmaeus.
Haxodumbe 8 KOHKpemHoU cumyayuu 3HaYeHuA
ckopocmeli men 6 CTO, uHMep8sanos spemeHu
mexcoy cobbimuamu, 8sUHY mena, SHep2uro MNOKOSA
yacmuuybl, MOIHYIO SHEP2UK0 YaCcmMuybl,
peaamusucmckuli ummnynsc Yacmuuybl.
3anuncbiBaTh BblpaXKeHMe AN SHEPTUM NOKOA U
rnosHol sHepauu YacTul,.

MN3naratb cyTb NPUHLMNAG COOTBETCTBUA.
HaxoauTb B antepatype n MHTepHeTe nHPopmaLmio o
Teopun admpa, 06 sKCNepumMeHTax, KOTopble NPUBEU
K co3gaHuto CTO, 06 OTHOCUTENBHOCTM PACCTOAHUMN U
NPOMEXKYTKOB BpemMeHHU, 0 buorpadum A. dMHWTENHA.

BbiCKa3bIiBaTb CBOE MHeHMe 0 3HavyeHun CTO gna
COBPEMEHHOM HayKMW.
FOTOBUTb NPE3eHTaLLMN U COOBLLEHNA NO U3YYEHHBIM
Temam (BO3MOXKHble TeMbl NpeaCcTaBAEHbI B
y4ebHuKe).

KBAHTOBASA ®U3UKA (17 u)
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OcHoBblI
crneunanbHoOMn
Teopum
OTHOCUTENIbHOCTU
(CTO)

(34)

lpedmem u 3a0a4u
K8aHMosoU hu3uKu.
M'vnoTtesa M. lNMnhaHKa o
KBaHTax. PoToaddekT.
doTOH.
YpaBHeHue A. DIHLWITENHA
ona ¢otoadpdeKra.
Oneimei A.l. Cmonemoaea.
3aKoHbl pomoagppekma.
KopnycKkynapHo-BOIHOBOWM
ayanusm. Juepakyus
3n1eKmpoHos. JasneHune
cBeTa.

OnbiTbl M.H. lebenesa u
C.U. Basunosa.
CooTHOWweHuMe

HeonpeaenéHHocTen
lenseHbepra.

[aBaTb onpeaeneHune noHATUN: GoTo3PPEKT, KBAHT,
TOK HACbILWEHWUA, 3a4EPKNBAIOLLLEE HANPAXKEHME,
paboTa BbIXxoAa, KpacHasa rpaHuua ¢poToadpdekTa.
dopmynuposame npedmem u 3a0a4uU KBAHMOBOU

u3suKu.

PacnosHaBatb, HabaoaaTb ABNeHne poToaddeKTa.
OnucbiBaTb onbiTbl CTONETOBA.
®opmynnposatb runotesy MNaaHKa 0 KBaHTaXx, 3aKOHbI
doToadpdeKTa.

AHann3nposaTb 3aKOHbI GoTO3PPEKTA.
3anncbiBaTb M COCTaBAATb B KOHKPETHbIX CUTYyaLLMAX
ypaBHeHMe IiHWTeNnHa gna oTtoaddeKkTa mn
Haxo4MTb C ero NOMOLLbIO HEM3BECTHbIE BE/INYUHDI.
BbluMCNATL B KOHKPETHBIX CUTYaLMAX 3HAYEHUA
MaKCMManbHOW KMHETUYECKOM SHEePrumn
($OTO3/1EKTPOHOB, CKOPOCTU HOTO3/IEKTPOHOB,
paboTbl BbIXO4a, 3aNUPAIOLLEro HANPAXKEHUA,
4acToTbl U A/IMHbI BOJIHbI, COOTBETCTBYIOLLMX KPAaCHOM
rpaHuue potoadpdekra.

MpuBOAUTL NPUMEpPbI UCNONb30BaHMA poToadPeKTa.
O6bACHATb CYyTb KOPMYCKYNAPHO-BOIHOBOTO
Ayanusma.

OnucbiBaTb onbiThl Jlebenesa No UsmepeHUto
[aBNeHMA CBETa M ONbITbl BaBnnosa no onTtuke.
Onucbisame onbimel 1o OUGPAKYUU 371eKMPOHO8.
®opmMynnpoBaTb COOTHOLEHWNE HEONpPEeAEeNEHHOCTEN
len3eHbepra n 06BACHATDL €ro cyThb.
HaxoguTb B intepatype n MHTEpHETE MHOPMALMIO O
pabotax CtonetoBa, /lebenesa, Basnnosa, l1aHKa,
KomnmoHa, e Bpolins.

BblaenaTtb poab POCCUNCKMX YHYEHBIX B UCCNEA0BAHUM
CBOWCTB CBeTa.

MpuBoAMTL NPUMeEPbLI BUONOTMYECKOro U
XMMMUYECKOro AeNCTBUS CBeTa.

FoTOBUTH Npe3eHTaLMn 1 CoobLEHNA NO U3YyYEeHHbIM
TemMam (BO3MOXKHble TEMbI NPeaCcTaBNAEHbI B
y4ebHuKe).

ATOoMHanA ¢u3smkKa
(3u)

OnbITbl Pe3epdopaa.
MNnaHeTapHaa moaenb
CTPOEeHMA aToma.
Ob6bAcCHeHME NMHeNYaToro
CNeKTpa BoAopoaa Ha
OCHOBE KBAHTOBbIX
nocrynatos bopa.
CrioHmaHHoe u
8bIHYHOEHHoe
usny4yeHue ceema. Jlasepol.

NabopaTtopHan paborTa:
1. HabntoneHue
CN/IOWHOrO U IMHENYaTOoro
CNEKTPOB.

2. UccnepoBaHue cnekTpa
BOAOpPOAA.

[aBaTb onpeaeneHne NoHATUN: aTOMHOE A4pPO0,

3HEpPreTMYECKMn YPOBEHb, SHEPTUA MOHMU3ALUM,

CMOHMAHHOe U3sy4YyeHue ceema, 8bIHy#OeHHoe
usny4eHue cgema.

OnucbiBaTb onbiThbl Pesepdopaa.
OnucbiBaTb M CpaBHUBATL MoAaenn atoma ToOMCoHa 1
Pesepdopaa.

PaccmaTtpusaTtb, MccnenoBaTb M ONUCHIBATD
NINHEenYaTble CNeKTpbl.
dopmynmposaTb KBAaHTOBbIE NOCTYyNATbl bopa.
O6bACHATb NIMHENYaTble CNEKTPbI aTOMa BOA0POAA
Ha OCHOBEe KBaHTOBbIX MNOCTy/1aToB bopa.
PaccunTbiBaTb B KOHKPETHOM CUTYALLMM YaCTOTYy U
OJVIHY BOJIHbI UCNycKaemoro ¢pOTOHa Npu nepexoae
aTOMa M3 OA4HOTO CTAaLMOHAPHOrO COCTOAHMA B
OpYyroe, sHepruo MOHM3aLMM aTOMA, 8bIYUCAAMb
3Ha4YeHuUsA paduycos CMayuoHapHbIx opbum
3/1eKMpPOoOHO8 8 amome.

Onuceisames ycmpolicmeo u 06vbACHAMb NPUHYUM
Oelicmsus nazepos.

HaxoauTb B inTepatype u NHTepHeTe ceegeHunsa o

daKTax, NoATBEPKAAIOLNX COMKHOE CTPOEHUE
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aToma, 0 paboTax y4€HbIX MO CO34aHUI0 MOAENN
CTPOEHUs aTOMA, M0YYEHUH 8bIHYHOEHHO20
U3sy4eHus, 0 NPUMEHEHMM N1a3ePOB B HayKe,
MeANUNHE, NPOMbILNEHHOCTH, BbITY.
BblaensaTb poaib POCCUMCKMX YHEHBIX B CO34aHUM U
MCNO/Sb30BaHUUN N1a3epoB.
FOTOBWUTbL NPE3eHTALUN U COOBLLEHNA MO N3YYEHHbIM
TemMaMm (BO3MOKHble TeMbl NPeACTaB/IEHbI B
y4ebHuKe).

dusmnka atomHoro

Coctas # CTpoeHuUe
dTOMHOTO A4pa.

ObmeHHaa moodesnb
A0epHo20
s83aumodelicmesus.
dedeKT macchbl 1 aHeprua
CBA3K AApa.
PagunoakTneBHOCTb. Buapl
PaAMOaKTUBHbIX
npespaLeHnin aTOMHbIX
apep. PaduoakmusHoe
usnyyeHue, npasuna
CMeweHus.
3aKOH paAMoaKTUBHOIO
pacnaga.
MeToabl HabatoaeHUA n
perucTpaumm
3/IeMEeHTapHbIX YacTuu,
ApepHble peakuun,
peakumMn geneHma u
cuHTesa. LlenHas peakums
aeneHua agep. AdepHas

3Hepzemuka.
TepmoagepHbIn cUHTES.
MNpumeHeHne agepHoOM
aHepruun. buonozuyeckoe
delicmsue
PAOUOAKMUBHBbIX
usnyyeHud.

NNabopaTtopHasa paborTa:
OnpepeneHue nmnynbca u
3Heprum YacTuubl Npu
ABUKEHUN B MAarHUTHOM

N3o0TONbI. AgEpHbIe cunbl.

[aBaTb onpegeneHnA NOHATUIN: MAacCOBOE YUCNO,
HYK/IOHbI, AZEPHbIE CU/bI, BUPMYAsTbHbBIE YACMUYDbI,
AedeKT macc, aHeprua ceA3u, yaenbHaa SHeprus
CBA3M aTOMHbIX A4ep, PAANOAKTUBHOCTD,
aKmMUBHOCMb PaOUOGKMUBHO20 8ewecmaa, Nepunos,
noslypacnaga, MCKYCCTBEHHAA PafMOaKTUBHOCTD,
AfepHble peakumm, sSHepreTMYecKkunii BbIxos A4epHOM
peaKkuuu, uenHana agepHan peakuns, koadduumeHT
pPa3MHOXeHUA HEUTPOHOB, KPUTUYECKAA Macca,
PEeaKTOPbI-PAa3MHOXKUTENU, TEPMOALEPHAA PeaKLUA.
CpaBHMBATb CBOMCTBA NPOTOHA U HEMTPOHa.
OnucbiBaTb NPOTOHHO-HENTPOHHYO MOAENb AAPa.
Onpeaenatb COCTaB AAEpP Pa3IMYHbIX 31EMEHTOB C
nomoLubto Tabamubl MeHgeneesa. M306parkatb U
YUTATb CXEMbl aTOMOB.

CpaBHMBATb CUY 3/IEKTPUYECKOrO OTTaNIKMBAHMUA
NMPOTOHOB M CUJY CBA3M HYKNOHOB B AApPeE.
Mepeyucaame u onucbisams ceolicmea A0epHbIX cusl.
0O6BACHAMb 06MeHHY0 modesnb 83aumodelicmaus.
Bbluncnate gedpekT macc, SHepPruto CBA3U U yAe/bHYHO

3HEepPruto CBA3M KOHKPETHbIX aTOMHbIX A4ep.
AHann3MpoBaTh CBA3b YAENbHOM SHEPTUM CBA3U C
ycToM4mMBOCTbIO Agep. Mepeuncnatb BUAbI
pPaAVOoaKTMBHOrO pacnaza aTOMHbIX A4ep.
CpaBHuMBaTb CBOMCTBA anbda-, 6eta- n ramma-
U3NYYEHUN.
3anucsieames npasuana cmew,eHus npu
paouoaKkmugHsix pacnadax. Onpedesnsameo
anemeHmMebl, 06pasyrowuecs 8 pesyasbmame
pPaduoaKkmMueHbix pacnados.
3anuncbiBaTb, 06BACHATL 3aKOH PaANOaKTUBHOIO
pacnaga, yKasblBaTb rpaHULbl €ro MPUMEHUMOCTH.
OnpenenaTb B KOHKPETHbIX CUTYALMAX YUCIO
HepacnaBLWMXCA A4epP, YUCI0 pacnaBLIMXCA A4ep,
nepuoa nonypacnaga, akmusHocme geuyecmsa.
Mepeyucaams u onuceleams MemoOds! HabadeHuUA u
peaucmpayuu snemeHmMapHeix Yyacmuy. Habarwdame
mpeKu ansga-4yacmuy 8 Kamepe BusnbcoHa.
Peaucmpuposams adepHble u3ay4eHUs ¢ MOMOU,bHO
cuémyuka lelizepa. Onpedename UMMys6C U SHEP2UIO
yacmuuypsl npu 08UXEHUU 8 MA2HUMHOM rose (no
¢omoepagpuam).
3anucbiBaTb AAepHble peakunun. Onpenenatb
NPOAYKTbl AAEPHbIX peakuuit. PaccuntoiBaTb
SHEepPrMyYecKnin BbIXo ALEPHbLIX PeaKLMUN.
OnuncbiBaTb MEXaHMU3MbI Ae/IeHMA A4epP U LEenHOM
AnepHom peakumm. CpaBHMBATbL A4EPHbIE U
TepmoaaepHble peakLmu.
ObvacHAMSG npuHyunsl ycmpolicmesa u pabomel

none (no ¢otorpadpusam).

A0epHbIX peakmopos. Y4acTBoBaTb B 00CyKAEHUU
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NPEMMYLLLECTB U HEAOCTATKOB AAEPHOM SHEPTETUKM.
AHQU3UPOBAMb OMACHOCMb A0EPHbIX U3ay4YeHul 014
HUBbLIX OP2AHU3MOS.

Haxoautb B aiuTepatype u MHTepHeTe cBeaeHns 06
OTKPbITUWN MPOTOHA, HEMTPOHA, PAANOAKTUBHOCTH, O
NoJIY4YEHUN U UCMOb30BAHUN PAANOAKTUBHbIX
N30TOMOB, HOBbIX XMMUYECKMUX SNEMEHTOB.
BblaenaTtb posib POCCUNCKUX YYEHDIX B
nccnefoBaHUAX aTOMHOIO A4pa, OTKPbITUK
CNOHTAHHOrO AeNeHuA A4ep ypaHa, pa3BuUTum
A0EPHOM 3HepPreTMKKU, Co34aHNN HOBbIX M30TOMOB B
ONAN (O6beaUHEHHDBI MHCTUTYT A4EPHbIX
nccnenoBaHui B r. lybHe).

FOTOBUTb Npe3eHTaLMmn N CO0bLEHNA NO U3YYEHHbIM
TeMam (BO3MOXKHble TEMbI NPeaCcTaBAEHbI B
yyebHuKe).

dnemeHTapHble
yactuubl (2 u)

dnemeHTapHble YacTuLbl.
@dyHpoameHTaNbHbIE
B3aMMOOENCTBUA.
YcKkoputenm
3/IeMEHTapHbIX YacTu,

[aBaTtb onpegeneHne NOHATUIN: aHHUTUNALNSA,
71eMTMOHbI, AOPOHbI, KBAPK, 2/1H00H. MNepeduncnaTb
OCHOBHbIe CBOMCTBA 3/1IEMEHTAPHbIX YacTUL,.
BblgenaTb rpynnbl 31€MEHTAPHbIX YacTu,
MepeyncnaTb 3aKOHbI COXPaHEHUSA, KOTOPbIe
BbINONHAIOTCA NPU NPEBPALLEHNAX HYACTULL,.
OnucbiBaTb NPOLLECCHI AHHUTUAALMM HACTUL, U
AHTMYACTUL, U POXKAEHUA INEKTPOH-NO3UTPOHHbIX
nap.

Ha3biBaTb 1 cpaBHMBATb BUAbI GyHAAMEHTANbHbIX
B3aMMOEeNCTBUN.

OnucbIBaTb PONb YCKOPUTENEN B U3yYEHUN
3NeMeHTapHbIX YacTuu,. Ha3eieame oCHOBHbIe 8UObI
yCcKopumesnel 3nemeHmapHbIx 4yacmuy,.
Haxoautb B nutepatype n MHTepHeTe cBeaeHMA 06
NCTOPUKN OTKPbITUA 31€MEHTAPHbIX YacTuL, O TPEX
3Tanax B pa3BUTUMN GU3NKM 3NEMEHTAPHbIX YACTULL.
OnucbiBaTb COBPEMEHHYIO PU3NYECKYIO KAPTUHY
MUpa.
oTOBUTb Npe3eHTaLMn 1 CO0bLLEHNA NO U3YyYEHHbIM
Temam (BO3MOMKHble TeMbl NPeACTaBNEeHbI B
y4ebHuKe).

CTPOEHWE BCENIEHHOM (5 u)

ConHe4yHasn
cuctema.
CrpoeHue n
aponoumna
BceneHHoi (5 u)

Budumebie 0suxceHus
HebecHbIX mes. 3aKOHbI
Kennepa.
ConHeYyHasa cucrema:
NAaHETbl U Masible TENQ,
cuctema 3emna-JlyHa.
CrpoeHue n asoaouma
ConHua u 3Bé34,.
Knaccnoumkauma 3s€3a.
3BE34bl U UCTOYHUKM UX
3Heprum.
lanakTnka. CoBpemeHHble
npeacraBieHna o
CTPOEHUN U 3BONIOLUMN
BceneHHoM.
Zpyaue 2anakmuKu.
lpocmpaHcmMeeHHo-
spemeHHble macumabbl

Habnarwoaemoli BceneHHoU.

lpumeHUMOCMb 30KOHO8

[aBaTtb onpeaeneHne NOHATUIN: HebecHasA cgepa,
3KAUNMUKa, HebecHblli 5K8BAMOp, rMoaHC MUpPad, 0Cb
MUPQA, KPy2 CKAOHEeHUS, Npamoe 80CXorcOeHue,
CK/IOHEHUe, NapassaaKkc, NapceK, acTPOHOMMYECKan
eAnHuua, nepurennii, apennii, CONHeYHOE 3aTMEHME,
JIYHHOE 3aTMeHMe, N1IaHeTbl 3eMHOM Fpynnbl,
NAaHeTbI-rMraHTbl, acTeEpPOUN, METEOP, METEOPUT,
doTocdepa, cBETUMOCTb, NPOTYybEepaHeLl, nys6cap,
HelimpoHHas 38e30a, YépHasa Obipa, NPOTO3BE343,
CBEPXHOBAA 3Be343a, raNIaKTMKA, KBa3ap, KpacHoe
cMmelleHue, Teopusa bonblioro B3pbiBa, BO3pacT
BceneHHom.

Habntoaatb JIyHy 1 nnaHeTbl B TeNecKon.
Bblaenatb ocobeHHoCTM cuctembl 3emna-JlyHa.
PacnosHaBaTb, MoAeNMpPOBaTb, HabAA4ATb NYHHbIE U
CO/THEYHbIE 3aTMEHMA.

O6bACHATb NPUANBBI U OTINBBI.
®opmynuposams u 3anucbleame 3aKoHs! Kernnepa.
OnucbiBaTb cTpoeHne Co/THEYHOM CUCTEMBbI.
MepeyncnaTb NNaHeTbl U BUALI MAbIX TEN.
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hu3uKu 015 06ACHEHUSA
npupoOsbl KOCMUYECKUX
obvekmos.
TémHaa mamepusa u
MéEmHas sHepaus.

JTabopaTtopHas paborTa:
OnpeaeneHuve nepuoaa
obpalleHnn ABONHbIX
3B€3/ (N0 NeyaTHbIM
maTtepuanam).

HabntopeHusa:
BeuepHue HabnogeHUA
3B€374, J/IyHbl U NNaHEeT B
Teneckon nnm BUHoOK.b.

UccnegoBaHue:
UccneposaHue gBuKeHuUA
OBOMHbIX 3B€37, (No
neyaTHbIM MmaTepuanam).

OnucbiBaTb cTpoeHue ConHua.
Habntopatb conHeyHble naTHa. CobatoaaTb Npasuna
6e3onacHocT Npu HabatoaeHun ConHua.
MNepeuncnaTb TUNUYHbIE FPYNNbl 38€3/, OCHOBHbIE
dur3nyecKme xapakTepmUCTUKN 3BE3S,
OnuncbiBaTb 3BOMIOLMIO 3BE3A, OT POXKAEHUA A0
cMepTH.

Ha3sbiBaTb camble ApKue 3BE34bl U CO3BE3AMA.
MNepeuncnatb BUAbI ranakTUK, ONUCbIBATbL COCTaB U
CTpOEeHMe ranakTuk. Boigenate MneuHbin MyTb cpegm
ApYrux ranaktuk. Onpepenatb mecto ConHevyHom
cuctemsbl B Nanaktuke. OueHnBaTb NOPAAOK
PacCTOAHWUIA A0 KOCMUYECKUX 0B BEKTOB.
OnucbIBaTb CYTb KPACHOIO CMeLLLEeHUA U ero
NCNO/Ib30BaHWE NPU U3YYEHUN FaNlAKTUK.
MpnBOAMTL KpaTKOE U3/I0XKeHUEe Teopun bonblioro
B3pbIBa 1 TEOPUK paclumpsatoLLeinca BceneHHon.
Ob6bACHAMb Cymb NOHAMULU «MEMHAA Mamepua» u
«MEMHQAA dHEP2UA».
lMpusodume npumepsl UCMO6308AHUA 30KOHOB
hu3UKU 015 06BACHEHUA NPUPOObI KOCMUYECKUX
0bvekmos.

PaboTtaTb B nape v rpynne npu BbINOJIHEHUM
NPaKTUYECKUX 3a4aHUN.
Mcnonb3oBaTb MIHTEPHET A/1A NOMCKA U306parkeHNn
KOCMMYECKUX 06BEKTOB M MHbOPMaLMM 06 nx
0cobeHHOoCTSX.

YyacTBOBaTb B 06CYKAEHUN U3BECTHLIX KOCMUYECKNX
nccnenoBaHUi. Bblaenatb COBETCKME N POCCUMCKME
[OCTUKEHMA B 0613aCTU KOCMOHABTUKM U
nuccnenosaHmnAa Kocmoca. OTHOCUTBLCA C YBaXKeHMEM K
POCCUMNCKMM YYEHBIM M KOCMOHABTaM.
Haxoantb B nuTepatype 1 MHTepHeTe cBeAeHUA Ha
33aHHYI0 Temy.

OTOBUTb Npe3eHTaLMn 1 CoobLLEHNA NO U3YyYEHHbIM
TeMam.

MNosTopeHue (7 u)

Pe3eps (5 u)
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MYHUUUNAJIBHOE BIOAMRETHOE OBLLLEOBPA3SOBATE/IBHOE YYPEXKAEHUE
«CPEAHAA OBLIEOBPA3OBATE/IbHAA LUKO/IA Nelx»
[.50/10TOE, TBEPCKOM OBNACTU

«YTBEpPXKAOAO» «CornacoBaHo» «PaccmoTtpeHo»
OupeKtop C 3amecTuTenem Ha 3acefaHnmn Kadegpbl
MBQY «COLL Nelx»: anpekTopa no YBP
N.M. Xmenésa
HO.B. 3axapHéBga O.W. HyranrynoBa
Mpukas Ne oT Mpotokon Ne ot
«_» 2022r. «_» 2022r.
NMPUNOXKEHUE

(kaneHpapHO-TemaTHMUECKOE NNAHUPOBaHUE)
K nporpamme yyebHoro npegmerta
«®dPusmka» 10-11 knacc
10 knacc
Ha 2022 - 2023 rop,

Yunteno pusnku:

2022 - 2023 yuyebHbIM ropg,
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Ne Tema ypoKa [aTta nposeaeHua
n/n MnaH \ dakT
MEXAHMKA (26 u)
KuHematuka (8 u)
1. |1 ®du3nka U N03HaHWE MUpa. Bupl MEXaHUYECKOTO JIBH)KECHMUSI.
2. |2. |Tpaexropus. IIyte. Ilepememienne. PaBHOMEpHOE PAMOIMHENHOE
JIBU>)KEHUE U €T0 OMMCAHUE.
3. |3. MrHoOBeHHas U CPEJIHSIS CKOPOCTU. Y CKOPEHUE.
4. |4. JIBrKEHUE ¢ TOCTOSHHBIM YCKOPEHUEM.
5. |5. PaBHOMepHOe ABUMKEHME TOUKM NO OKPYKHOCTU. KuHemaTmka
abcontoTHO TBEPAOro Tena.
6. (6 JIaboparopHast pabota Ne 1 «M3yueHue NBHKEHUS Tela IO
OKPY>KHOCTH.
7. |7. Pemrenne 3a1ad Ha ABMKEHUE C MOCTOSHHBIM YCKOPEHHEM.
8. |8. | KonrposbHas pabora 1o teme «KuHemarruka TOYKHA U TBEPOTO TEJIay.
OvHamumka (8 u)
9. |1. | OcHOBHOE yTBEpkACHUE MEXaHUKU. SIBieHne nnepuuu. Cuna. Macca.
Enunanna maccel.
10.|2. I1epBsiit 3akoH HbtoToHa. Bropoit 3akon HeroToHa.
11.3. Tperunii 3akoH HproTOHA.
12./4. Cuutbl B ipupoze. Cuita TSHKECTH U CUjla BCEMUPHOTO TSATOTEHUS.
13./5. Bec tena. Hesecomocts. Pemenne 3agay.
14./6. | [edopmarnus u cunsl ynpyroctu. 3akoH ['yka. Jlaboparopnas pabota
No 2 «M3mMepeHne )KeCTKOCTH MPY>KUHbBD.
15.|7. Cunsl Tpenus. JlabopatopHas padota Ne 3 «M3mepenue
Kod(hdullMeHTa TPEHUS CKOJIBKEHUS.
16..8. KonrtponbHas padora no reme «JluHamuka. 3aKOHbI MEXaHUKU
Herotona. Ciiibl B MEXaHUKEY.
3aKOHbI cOXpaHeHuUA B mexaHuke (10 u)
17/1. NMnynbsc MaTepralibHOM TOUYKHU. 3aKOH COXPAHEHMS] UMITYJIbCA.
18.2. MexaHnueckasi paboTa ¥ MOITHOCTb.
19.3. OHneprusa. Kunerndeckas SHeprus.
20.4. Pabota cuibl TsKeCTH M cuibl ynipyroctu. KoHcepBaTUBHbBIE CHUITBI.
21.5. IloTeHnmanpHas SHEPrusl.
22.6. 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE.
23.7. JlaboparopHuas pabota Ne 5 «3yueHue 3akoHa COXpaHEHUs
MEXaHUYECKON FHEPTUMY.
24.8. PaBHOBecue Teil.
25.9. JlaboparopHast pabota Ne 6 «M3yueHue paBHOBECHS Tela MO/
JICUCTBUEM HECKOJBKUX CHII».
26.10. | KonTtponpHas paboTa 1o Teme «3aKOHbI COXPAHEHHUS B MEXaHUKEY.
MOJEKYNIAPHAA ®U3UKA. TEN/IOBbIE ABNEHUA (18 u)
OCHOBbI MOJIEKYNIAPHO-KUHETUYECKOU Teopum ra3os (10 u)
27.1. OcHosHzble nonoxenuss MKT. Pazmeps! monexyi.
28/2. | bpoyHoBckoe aBmxeHue. Cuibl B3auMoaecTBus Mosiekyi. CTpoeHue
ra3000pa3HbIX, KUJKUX U TBEP/BIX TeElL
29,3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUH I'a30B.
30.4. Temneparypa Kak MaKpOCKONIMYECKasl XapaKTEPUCTHKA ra3a.
31.5. YpaBHEHHE COCTOSHUS UEATBHOTO Iasa.
32.6. I"a30BbI€ 3aKOHBI.
33.7. JlaboparopHas padota Ne 7 «DkcnepuMeHTaabHas MpoBepKa 3aKOHa
['eit-JIroccakay.
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Ne Tema ypoKa [aTa nposeaeHua
n/n MnaH daKT
34.8. Hacpiuennsiii nap. J[aBieHne HacbIeHHOT0 napa. BiiaxkHocTh
BO3/yXa.
35.9. Kpucrannnueckue u amopgHsble Tena.
36/10. | KourponbHas pabora no teme «MoeKynsipHO-KUHETHYECKAs TeOpus
ra3oB».
OCHOBbI TEpMOAUHAMUKM (8 U)
37.1. Bnaytpennsis sneprusi.
38.2. Pabora B TepMoTMHAMUKE.
39. 3. KommgecTBo TemioTel. Y paBHEHHE TEIUIOBOTO OanaHca.
40.4. IlepBbIil 3aKOH TEPMOAVHAMUKH.
41.5. IIpuMeHeHue 1epBoro 3aKk0Ha TEPMOJUHAMUKY K Pa3INYHBIM
rporeccam.
42)6. Bropoii 3akoH TepMoanHaMuKu. Penenue 3anad.
43,)7. | Ilpunnun aelicTBus TEIUIOBBIX ABUrareneil. KoaddunueHT nonesnoro
JICHCTBUS TEIJIOBBIX JBUTATEIICH.
44.8. KonTponbhas pabota no teme «OCHOBBI TEPMOIUHAMUKH.
OCHOBbI 3/ITEKTPOANHAMUKU (22 )
dneKTpocTaTuKa (9 u)
45)1. | Yro Takoe 3JIeKTpOAMHAMUKA. DIEKTPUUECKUH 3apsi/l U JIEMEHTAPHbIE
YacTHIIbl. 3aKOH COXPaHEHUs 3apsa.
46.,2. 3axoH Kynona. Enununa ssnekrpudeckoro 3apsja.
47.3. DnekTpuueckoe nose. HanpsskeHHOCTh IEKTPUIECKOTO MOJIs.
CuioBbI€ JIMHHH.
48.4. ITone ToueuHnoro 3apsiia u 3apsKkeHHOro mapa. [IpuHnmn
CYNEPIIO3UIIMH MOJIEH.
49.5. DHEPreTUYECKNEe XapaKTEPUCTUKHU AIMEKTPHUIECKOTO TOJIS.
50.6. CBs13b MEXTy HATPSHKEHHOCTHIO AJIEKTPOCTATUYECKOTO TIOJIST ¥
Pa3HOCTHIO MOTEHIIMAIOB. DKBUIIOTEHIIMAJIBHBIE TOBEPXHOCTH.
51.7. OnexTpoéMKocTh. Enunnisl anekrpoémkoctu. Konnencarop.
52,/8. | DHeprus 3apsHKeHHOro KoHAeHcaropa. IIpuMeHeHne KOHAEeHCcaTOpOB.
53.9. KonTponbHas pabota mo Teme « IIeKTPOCTaTHKA.
3aKOHbI NOCTOAHHOrO TOKa (7 Y)
54,1. Onexktpuueckuii Tok. Cuta Toka. 3akoH OMa JyIst yJacTKa [EeTH.
55,2. Onexrpuueckue nenu. [locnenoparenbHoe U napauieIbHOE
COCJIMHEHMS IIPOBOJHUKOB.
56.3. JlabopaTtopHas padota Ne 8 «IlocrnenoBarensHoe U mapayuieibHOE
COCIMHEHUS IPOBOIHUKOB.
57.4. PaboTta 1 MOIITHOCTH MOCTOSTHHOTO TOKA.
58.5. DNEeKTpOoABMKYIAs cuiia. 3akoH OMa /17151 MOJTHOW LIETIH.
59.6. JIaGoparopnas pabota Ne 9 «M3mepenune I/]C u BHYTpeHHETO
CONPOTUBJICHHS] ICTOUHUKA TOKAY.
60.7. KonTtponbHas pabota o TemMe «3aKOHbI TOCTOSIHHOTO TOKay.
dNeKTPUUYECKUi1 TOK B pas/IMYHbIX cpeaax (6 )
61.1. DJIeKTpUYecKasi IPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJICKTPOHHAS
MIPOBOJIUMOCTh METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIICHHUSI IPOBOAHHUKA
oT Temneparypsl. CBEpXIPOBOAUMOCTb.
62.2. | DIeKTpUUYECKHI TOK B MOTyNpoBOoAHNKaX. COOCTBEHHAsI U TPUMECHAs
IIPOBOAUMOCTH. 110J1ynIpOBOIHUKOBBIN O,
63.3. DJEeKTPpUUECKUH TOK B BaKyyMe. DJIeKTPOHHO-TTy4deBast TpyOKa.
64.4. DNEKTPUUECKUH TOK B )KUJKOCTSIX. 3aKOH JIEKTPOJIN3A.
65.5. DJIEKTPUUYECKHI TOK B raszax.
66.6. KonrpomnbHas pabora no reme «IeKTPUIECKUN TOK B PA3TUYHBIX
cpenaxy.
PE3EPB (2 yaca)
67.1. Peszepn
68.2. Peszepn
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